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NUCLEI C ACI D ENCODI NG A NOVEL PROSTAGLANDI N RECEPTOR
PROTEI N AND METHODS OF USE THERECF FI ELD OF THE

WO DMEMA2@N The present invention rel ates generBECT/YS1004/640853
nucl eic acid nolecule that engodes a heretofore
unknown nenber of the prostanoid receptor famly.
BACKGROUND OF THE | NVENTI ON Prost anoi ds, i ncl udi ng
prostagl andin (PG, prostacyclin and thromboxane (TX),
are inmportant mediators of central and peri pheral
physi ol ogi cal effects. Prostaglandin D2 (PGD2) is
formed in a variety of tissues including brain,

NELER I B BRG X (O VEic kS Pl 4o et 2ok PROTENN

i nplicated in NneANDRNETHODS IORUSE THEREOF i n the
central nervous systemand in the peripheral tissues.

In the central nervous system PGD2 has been shown to

FIE f tT “f' pon of sl eep, body tenperature,
> hornone rel ease and noci cepti on.

Peri pherally, PG2 is the major cycl ooxygenase product

of . : , : .

ey o R (AERR ERerh fR ARELREpcR kLA Rk
encpdes arhareidfore ankravg menbariafithe phosianstidaieceston family.

allergic conjunctivitis and atopic dermatitis has been

shown to result in rapid elevation of PA2 |evels in
BAOKGHOBND bronaki INVENTage fluids, tears and skin

chanber fTuids. Activated nmast cells, a mgjor source

of PGD2, are one of the key players in driving the

al IRyoglanoidss psisding prestagiandin@G)y piiostacyalintare] thromboxane (TX),

allergic rhinitis, allergic conjunctivitis, allergic .
are b meCialorsicsfay a4 BeBSiesar Shisiplagiiat BipEs Fostagiandin
D2 BP) idHokeidsSh a VEre? ' I i ,

Eann) i idfnc\rygggian va%?ﬁf*%sf‘wgﬁ?‘ﬁ'gg'b”ﬁ ; ‘?“J‘”ﬁ?‘ﬁ% I6Hg: bone
margewj staracha S!ilﬁbla@%alsp in mast aslis (ewis &t ahi 198%). PGD2 has been

ol o3y RS S B P85 g evtem and n o

peripheraetiss@es. FitRe canraNfrddlissy N8, FG DO hakBedp! shirPto affect the
In driving inflammtory reactions.Early efforts have

indycien e §leap. ibgsiyttemperajucs, sifpgiory funalienohermene release aad

v ) 2 . : b o
nooRpHsA! ARG BEDB 938 iR Betise B ca B afeenizoni
acicbproduced hrash edst pelis follopirisinavhahdlogisze phaNérigdPocEFallergen

P, prostacyclin (IP) and thonboxane (TP) receptors, .
cha . @tpay@rﬁs nitg & c@m@pz brongyig| asNHRg: ijerglﬁé:qnjunctlvms and
o HEARBURS S SRS 8 BRI Lo Y P2 s n nesa
andporoneial lavagé édidse tespps and skin tlearmbegfluias) Activated Mast cells, a

major source of PGD2, are one of the key players in driving the allergic response in

conditions such as asthma, allergic rhinitis, allergic conjuncitivitis, allergic dermatitis
and other diseases (Brightling et al., 2003). Likewise, PGD2 has many inflammatory
actions, such as increasing vascular permeability in the conjunctiva and skin,
increasing nasal airway resistance, airway narrowing and eosinophil infiltration into
the conjunctiva and trachea. Therefore, PGD2 is considered one of the key players in

driving inflammatory reactions.
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that each prostanoid acted preferentially on

i ndi vi dual receptors, researchers studying prostanoid
whr@sogrohave begun to appreci ate the prom scuP€lUSI004/040853

these ligands to interact with nenbers of the

different receptor fanmilies.-Zhus, it is beconming ever

nore clear that to understand prostanoid signaling one

T R e 25 R RIS TR SRS Bl for e e nturaly
occldn 'tﬁﬁé&fvg' BHoSt; 'idg??f@ig?,q)GEz,'Fst:?a‘ﬂ%IE BnBOEXA,, resulting in the
central and ‘peripheral cefls slggesting its
classificative wéfive basiceyped ohprostariced reveptog: D&, BRtFRayrestacyclin (IP)
ono oA B BB AT LB ELb e ey of o
actiGfe Bt biRMUJIAndH Do dé;%ekeﬁéféa t%ﬁgﬁ%&%ﬁ Sif RSy N

sl eep 1 nducti on, t enper at ur actory func
prostaglandimmceptoz|(B&3.ca G\poitsinicoupledhrecepl@oByhildy driginalbt thought

vty RSSO SRS D B SR o rr
proé%Qﬁé’iHﬁfibl@E? h@ﬁ/etﬂé%uﬁﬁbrgﬂfpr&ﬁé@thyﬁrén'ﬁgtﬁﬁgl\(ﬂ&hégé iFihds to

~explain the discordant effects of h_gperal gesia and
inteedat wdthriampeirs obiffecditfetand mecentociamites. aldius, & is beaoming ever

' PE2. . DP : | . he . .
morgdSEH oAt R TR e S FaEhE A SRR the fitogical
con§ étﬁ,‘étéﬂpﬁoé@ﬁ@@%egfortdwv_ﬂiqﬁ.raCt (Wight et al.,

1999; Ito et al., 1989). Additionally, DP receptor

| i gands have been shown to induce nucous secretion and
celllhedpBIre¢eptar isoof pEfrticuaeiniéneat beeduse. it © fpoodémbsttscentral and
in the |iver al so be requl ated. by DP receptors
peripfiptst Behs FidosRiibe)ts RSBt b ERliadNectarisd tibkaiaLpatways
andaBshaaRingY Sitd golental thefARatid/idboRBAES i haPydlsSddd \&ates. DP
role in glaucoma. Platelets contain the DP rfeceptor

recepiarsHEyE hegn isleatifieth snthe: raimand PG hapHects on sleep induction,

ol ASPARKHE oTHBRAIBReR, 674 fkPlnd PilpHie (GRGRE et 4l 1003

WrigHyretedl.r 9099 ah836Jerenbes withing. DRITEeShiBXPhE%S BIvD Isder! IBEalized to
) receptor in different or%ans_ and tissues suggests _
disorefe al digtrgtcell nepylaionsofibe sabel gerd: dhifepbsasvation may explain
. . ) ' ol AL ot
e T L R L
tactile Stimotipinduyed by R@Bs.SDPneteptorgareudlso predentiin ek gastrointestinal

eac e o0 e A S et it o
al., 868Nt L Stf%@g‘ﬁé RYLARN P ¢ ae?ﬁgﬁggnlag'ht%wbsbeen shown to

supported By th servatiion t e naj or
indymeastieous secretieasad dejl protiferaiinadflietegtdalnedls. Ghldogenesis in the

ive Rt roaife s Bl S Bt Fodh LB REs re ouna
in tHﬁ%&?‘g@gitagEﬁigfé’iélygcgﬁﬁ’ggg‘%m@&lﬂ%%dd@%%ﬁﬁ*é \81d M&laucoma.
Platelets contain the DP receptor and PGD; has been shown to inhibit platelet
aggregation supporting a role for the DP receptor in modulating blood disorders such
as thrombosis (Armstrong, 1996). Thus, the varied expression of the DP receptor in
different organs and tissues suggests the DP receptor may be an attractive target for

different therapeutic areas.
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(Holgate et al., 2000). In an experinental nurine

nodel of asthma, the DP receptor is dramatically
waprsged2ed ed on airway epitheliumon antigen chal/Uswg€040853

(Mat suoka et al., 2000). Conversely, in knockout m ce

| acking the DP receptor, ther® is a marked reduction

in airway hyperreactivity and chronic inflammtion

( uoka et.al.,, K 2000): two of the cardinal features

of SRRAHCAS Iares e H [SPEP hasBom bliale i ious
infldA A s HRBMNINERIIRAVGENG TR o ddiRRmRbiIeNid thififis, airway

gui nea’pi g experinental asthma nodel (Arinura et al.,
hypaeditdivity, iler@e deemafitisraliesgialconjunietivitia andochenicrobstuetive

in human al | ic rhiniti frequent. all ergi . .
purpPaaiidesss. TasnaMaRvErd budhe GBEREAlgR s ERGe is the major
prosStAREHE réfhasel Y itmuRSEHIEAGed Miadiaehs (REPERS LG, 1980). In

Local adm ni stration of PEG2 to the nose causes a dose
asthrepeiegrspiraioneapighelininmhgallongherss reangnizasyaadeyisource of

nfebyingtony e e ChSmpRERe BRCUNEY wBoRRefl] g Fscase

(Holgdté ePbE, 200 FSan aRPeriEnt PRFid ®adkyof AsNaDERNDP receptor is
shown to inhibit the antigen-induced nasal congestion

drameéicabsupregHiated en ajimsyeriBrelium en gnigemrhalisnge (atsuoka et al.,
t ' r ffective '
200" GHRRLSHR. BB BICLERLHG 48 PRI e TP b
red(diommraaredy lyperre2@fidity ant ehrodiPirilzinaaations (latsuokd et al., 2000);
therefore be useful in the treatnent of a variety of .
twomttpe gawlinal deatyreseiiavdanasthiaangimiksty, P6t racepiarantagonists
I i a8 n i - t-Lv n .
havgib;égégsr}éé@ ;i l&%{&'ﬂlgﬁgwclﬁpﬁwﬁb& ih Zﬁeg@ﬁlalgw&penmental asthma
modir(Axitriura £t ah) 2@0Di The DR vewdpter isiaso thorighbtabe involved in human

mast ocyt osi.s and i schem.c repurfusion injury. Thus
allegie rhipigis, gyt SareBh? rgm@%%‘ﬁ#at b?]%'&erﬁPgﬂzﬁé r?é(r?%@cyf’f&)toms of
sneB g dg inore R ag e sofidlon, L LA AR 2S00 o the
noseodanises agjosat degendamt mcreasalin massll chpgesimn (oydenetal. 1990). DP

nouse and rat and, ip each case tivation of the .
ant§gan R been it & P2 EfeShE a Akt B Smptis of atlergic
rhinttiRtihaaakipl! sHecfeMBnd rhofeSsSdmiaaly | HarbBEEY SHoRAYSMIbEthe

protein coupled receptors that conpounds often show

antigenyindigcqsonasal cesgeston, dhe mmst manifgstsyroptsp of allergic rhinitis. DP
anat.her. - ADi sclosed .here, .faor the firs ime, is a Dp.

am?%%%?@{ eFP%’n‘?'I? Vadi r?é‘BeB'i“&"taM%O%?'%é’i ﬁ@erﬁ#ﬁl‘é‘?ﬂlv'&ﬂ“"“s and

alleRyji® dbfRatitReYalrasst\waNB0ey TR, DFahtagbhiis téuld therefore be
currently known in the arlta. S_loec:l es differences

usefid indintreatirant of arvarietnah gadiriad gligprders inelding, but not
i 5, Dt BB P e RIAGE b Sl iEch ¥ qopD), aleroc
rhinftisk afleligic défmhatitis] hilérgicssganctivits) spstentic snaatbeytbsiy ael ischemic

a
repurfusion injury.

Thus far, the DP receptor has been cloned from human (Boie et al., 1995), rat
(Wright et al., 1999) and mouse (Hirata et al., 1994). These DP receptors share 73-90
% homology at the amino acid level between human, mouse and rat and, in each
case, activation of the recombinant receptors leads to accumulation of intracellular
cAMP. It is generally observed between G protein coupled receptors that compounds

often show varying potencies from one orthologue receptor to another.
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nodul ator, effector, agonist or antagoni st of the

receptor. The present invention now provides the
woppsntaznd ty to exam ne the receptor in an i SOPEL/E820841040853

purified condition providing the ability to test

conmpounds and then to bridge-4n vitro studies to the

sane species in vivo. Because of its larger size, the

guinea pig is a preferred aninmal nodel to smaller

rodents, for instance, providing nore surface area

W s 51668 fetd foethestrel fay, RN DFasceptdtiRm tdhuinea pig- The

studies. More inportantly, the guinea pig is the nost
presegutinerdionl prouldemevatai advaotages meathatw@yclnrmwrserﬁlydmown in

asal c t d
the A5}, SP&Res e Rens Befitorb Mo TR, wotdRaR b iftnBa biftan now be
moreSaNe defirfmimst AAE dharicksrizcd. Thle |16RUHpréion Rﬁ/els of the DP
eval'uati on of DP receptor nodulators in nulti

recefitertsrativedigsties aeakas it difielbliocaasess ReCUNBRIRGS @ptlwheas a

oS S B BB o6 P FABEY Hengin o

proﬂd@@mmdpp@mmﬁltoté)daﬁimﬂétth@ reesptor |BFélrEEoB$§ﬂ38hEP'BLﬂNeGJEond|tlon
THE DRAW NGS Figure 1 a nucl ei c aci d sequence of

providiagrte ghilty tqﬁeset ﬁemnweﬁﬁuam thepdp PAdg@IN yitrorstydies to the same

spof 8113, SELABe A5 (e FGUF 28 b 4 s BPRPbrelrbd imal mode
to snfalleheodzods fgr Wpsoxmﬂmt;hao@%unéamp@rea \oiéht vegend to
der%ﬁlé&gné%&%irﬁ%m% gﬂ{gﬁéﬁil ues rrat CIHtlt gw neap% |g the most
B N e e
morneespph&ve peairasy l'spatmxﬂiv'rtyemammlahom& IAItnggdhe guineagpig

repieSghfa i qaeyprodtisrbmeceh Fidhe SNafetian o b recpiry opdliators i
mulfpleIBEAEL MBI B8 BiRIHedRAbdVee t@%ﬁﬁ’f%@ﬂ ﬂwﬁ?tm'f’ea DP receptor

receptor. Lane 1: Invitrogen 0.24-9
hasumﬁ@revlcruslwbaeurrgpmﬁd fand%e@@ﬁ ibisphifficult te predict the afflnlty of a
unch | 1 ene 3. Total lung RNA from Cavi a
@Iq%n%\e}aisbﬂﬂ?cﬁo%%eal | enged. Figure 6 shows an
exan‘pl e of PGD2-induced cal ci um nobilization of

reconbi nant gui nea p DP receptor expressed in stably
BRIEF QB RGBT O OB AFTEDRANANGE s ormpar o0 & o an

equi valent cell line generated with the nouse DP

r e%EBhPé 1asrr]1%wtshae nBc?]Ealecnat\callclj sgghlence Ofthe receptor of the invention (SEQ

ID NO:1).

Figure 2 shows an amino acid sequence of the receptor of the invention (SEQ
ID NO:2).

Figure 3 shows an alignment of the coding sequences of the DP receptor
between multiple species. Shaded residues match the guinea pig residues exactly.
Hs = human; Rn = rat; Mm = mouse; and Cp = guinea pig.

Figure 4 shows an alignment of the amino acid sequences of the DP receptor
between multiple species. Shaded residues match the guinea pig residues exactly.
Hs = human; Rn = rat; Mm = mouse; Cp = guinea pig.

Figure 5 shows a Northern blot analysis of genomic DNA fragment of the
Cavia porcellus DP receptor. Lane 1: Invitrogen 0.24-9.5 Kb RNA ladder; Lane 2:
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Figure 7 shows an exanple PGD2 dose response curve of
reconbi nant gui nea pig DP receptor expressed in stably
wo ca@seded HEK- 293- Gal6 cel l's using the SPA cRIVRUS2004/040853
assay. Conparison to an equivalent cell |ine generated
with the nouse DP receptor amrd the parental cell line
are included. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

The pr t invention relates to isqlated_nuc|eic '
Totg Ging KA ors AV pifiefe fhdlalehegtd CoeS abfStarihg A from
CaVi8 pBR&EMUL I otaldumhinghallengd® prostanoid receptor famly.

In a preferred enbodi nent, the isolated nucleic acid

andFigure 6ishowspare sxampla oieP GliZriaduped) caleiure ceghitization of

Vari ous aspect.s t he.i nventi on, ar scrihed in
recqpIRE SHEER RIOIF (oERY! PRIFHIFS (Ll tAnsiected HEK-293-Ga 16
collEplrPeht DR p kR IR e oM B UTiRE e ARLEE i receptor and
the palentalcdaldinedes (adenosi ne, guanosi ne, uridine or

td.di ne,, " RNA" d [ | id .
(HESYERZ Aot SsppB BRDE dese Gbepe s plsecgmbinant
quitPPYYP ir8e&Stor eldeste@iin %]MMB@@E%Z%‘-@&@%(&IIE using the

thereof, such as phosphorothi‘oates and thioesters,
SPACAMIT assay| Corvpadseietd aneavivalentcel live slenarated withl the mouse

form The, pucleic,acid.mlecule may include a
0P yeigRor o i fiehidlsT iBP alaieudiey  "such as genor ¢
DNA and conpl ementary DNA (cDNA) that may be codi ng or
noncodi ng si ngl e-stranded or doubl e stranded,
DEE4MERLD; TION O FHE INVENTHONRNA)  nol ecul e t hat
may be single-stranded or doubl e-stranded and anal ogs

) B AR A Aol i v

reprR&enPOgSArR! ot Aveces &kl Arfited to e prERhRGIBdecbtor family. In a
"purified' nucleic acid nolecule is one that is _
prefegigdramnleedimeant; ibetiselatastnugleic asidiand peeleireeeprésantathe guinea pig

DP Bt yefobe RsBRh fapd ierfioR art WBePiSe i pifppetai n the
follmqggubgécttdpfseferabl y protein encodi ng sequences)
whi ch naturally flank the nucleic acid (i.e.,

sequences located at the 5° and 3' ends of the nucleic
ac%ﬁ_”ﬂ@_rﬁhe genomi ¢ DNA of the organi smfrom which

the nucleic acid is derived. |In various enbodi nents,
the isolated. nycleic acid nolecule can contain |ess
t hzﬁ ‘éﬁﬁ?ﬁ‘i‘efﬂkrb, nYglgic agig mojgeyle’ igiersjoshe phosphatripsser

polm) SR rﬁ?ﬂﬂﬁfé‘o%?désh(%eﬁbéﬂé, w&,%wh%or %tgdsirée; “RNA”)

ecul e of present i nventio or €exanpl e,
or debayribarnyiclrasidest (ddexpadprosins deaxygeanosine, deoxythymidine, or

deoxycytidine; “DNA”) or any phosphorester analogs thereof, such as

phosphorothioates and thioesters, in either single stranded form, or double stranded
helix form. The nucleic acid molecule may include a deoxyribonucleic acid molecule
(DNA), such as genomic DNA and complementary DNA (cDNA) that may be coding
or noncoding single-stranded or double stranded, synthetic DNA, ribonucleic acid
(RNA) molecule that may be single-stranded or double-stranded and analogs of the
DNA and RNA generated using nucleotide analogs. Double stranded DNA:DNA,
DNA:RNA and RNA:RNA helices are possible.
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sequences that naturally flank the nucl eotide nol ecul e

in genomc DNA of the cell fromwhich the nucleic acid
wor®siehat ed. A nucleic acid may be consi der ePICT/US2004/040853

i sol ated when it has been substantially renoved from

i ts endogenous environnent tobenable manipul ation by

one skilled in the art, such as but not limted to

b RS SR Dt S B i i PRltpcule s one that s
sepRf AIcAISFOADINGCHRISIc ab®ndisduidStRe afe e*ﬁ? Irpr:esl?é}gEél "Source of

whol e cells or cell lysates or in partially puri
theduciaie ecigh Prefiergblpuihief ‘issdatedt nuclaicracid & fteaof dequences

orB8aty Brokr o st GuritaRt i hriral Tk twBinliieto acid (e,
seqenthe fooaesd AtitHeeh arRE8'krids dTuhé huerid\B&R) i tHeSgenomic DNA of
substantially free of chem cal precursors or other

the ciganiga fsommmeich dhemnuclsioagil iuderivediiavatiows embodiments, the

soBRADGEALAl 1B ARIBRIR 1St ARRORERE, B, 1
0.5kio by Ouibesftriutteotideadeduencas ftyiamkltRe@hudRotilatmablgcule of the
isolated or purified (as defined above) or that is

PregemdRy@rRiion &or exampie, ﬁb@ﬁ@/ﬂa@lﬂag aucteedide seqtieness ey, be
sequ%hc@é(mln%aul%n?ﬁﬁnl?% ﬁﬁ&%h@f@con@ulérﬁ ggﬁgﬁw?csﬁﬁ% Sihe cell

or cont al ne I'n ce aln e
frora Ivdhichn thelemlelc awid wqsrisslateah Aveudieit,aciks mas! be 8snsidered isolated

heti c po {1 des sed hereln the term
Whef?/ﬂsi? i qbé?%ﬁ@"tfae@%ﬁ (t%eg ogeReUSBRVIrQNmeRido enable

maftélﬁula@ioh'tﬂa&% g@ﬁecﬁlﬁﬁ{édé % ro iyl oﬁ{éﬁttomﬁ‘gﬁﬁdﬁ

e activity e receptor resen
sequanecing; wsirictiomodigestia, site- dntaetem esitaderosis mdcsrubm&mnh@into
ni st an an I st, or

T eRARTe St L PUSIEIc At et Biengnt rhola s o calllysates or
in péﬁfa@l&l%dnﬁe&‘br%hbgﬁalﬁlﬁllyg unﬁéﬂ foel A hlﬁ@:léi%dac‘ic? pulifié®feh cells is

and candi date conmpounds) that activate
SUbBWlaﬁbfrBaIQipth@sqmlnm maditeriabosuiure mecbumeéecphemmcakly

synﬁ{é@%ré%eréﬁg iga cgcg rfﬂg{fled?et?%}r rl]s;e %ut?ﬁ;ggiil @S‘r%]egggchermg@?precursors

ordﬂﬁérdhéﬂﬁnbél@ to, ligands and candi date conpounds) that
activate the intracellular response when bound to the
receptor to a | esser degree/extent than do agoni st s,

]
O, SRR o MbAAL AL SET BT Ra W B vmaptice, refers to
a paslypeptimm@aﬂ fscbm theft@rnswmonrmlaatebembﬁﬁarﬂ pommclézﬂfde that is, a

e gands and candi dat e conpounds)
Po'ywtrqﬂﬁ»‘&“ﬂ?ﬂb%‘l i '%C?'ﬁ@dth Rudieddas gefinedabpye) @Iafrl@t @ @tbemuse not in
o 898 8l a8 iy U o PR3 M
expeasised dyf areonddinet avithie epliothat odntaireeigior £ lniryVéitér or

t he,
expression vector, as well as synthetic polypeptides.

As used herein, the term “modulator” refers to a moiety (e.g., but not limited to,
a ligand and a candidate compound) that modulates the activity of the receptor
protein of the present invention. A modulator of the present invention may be an

agonist, a partial agonist, an antagonist, or an inverse agonist.
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intracel lul ar responses by agoni sts or parti al

agonists. In a rel ated aspect, antagonists do not
walewshé@o t he baseline intracellular response PET/UBE04/040853

absence of an agom st or partjal agom st. As used

herein, the term"inverse agGKTst refers to noieties

(e.g., but not limted to, |igand and candi date

CONROYBL hggﬁfl ntﬁbqg ntlm :‘hg{‘?%fe‘ré% ﬁ}%l é(t}:egc({te aPu’c not limited to,

receptor an base ne i
ligands maiseandidate lmaerqjoumls) et actieatesthe mtracliafrb¥spditse when

form,of the recept bel ow t he normal base
boqr\gf,tgtﬁgfrecd%qtp(”o[rf;npﬁgpe TR OBUKIRG P Memianassence of
agoni sts or partial agonists, or decrease of GIP

b| ndi ng to nenbranes. As used her ei n, the term
" ¢ dhmlused her&umibarielf‘m fmm:alsagcmlst” mefees 10 feidties (BW., Pt not

bl
it s o S TESY oSS RBOR bl ket R i pslas msponse
whéPboliftf td g ree Rl 168 r d/%r@el%%n‘t tah 58%\36}[1‘5?3 B% enhance

conpounds sel ected fromthe group consistin
GTRdpindiag to prambraneado mi lesseri degres/extand that doragomsts

ant agoni st. Those conpounds were identified by

tradi tional drug discovery processes involving

| do iidedhéiedt) thé tév @é}ﬁﬁg&%’tﬁeférﬁ?d‘%o‘?%}%‘s' (% Lf% bBf né limited to,

receptor, and/'or screeni ng of candi date
ngaggg,ang cagd p@@p@mpomds)eﬁhat sompetitivaly binai hmgtheerqueptes abithe same

st SRR 4 M5oRE Mol B0 35 TS SRSl GRS R

respmmonmam&bwtmécm fbﬁﬂﬁtﬁttﬁé recept6r A@thdrehPLAan |nh|blt the
chan eabl and refer to a receptor subject

intra tr *P%?PHSﬁS Yeaganists @ partialiaganists. Slica related aspect
ant st g;ﬁedrf]?bﬁsﬁln?s‘:lﬂh\éebégéﬁg lI%r%CEE@%%ﬂ?(F doge @}ﬂe absence of an

agonist onpartiahtgomians t o produce nmutant constitutive forns
of wild-type GPCRs; e.g., see EP 1071701; WD 00/ 22129;

WO 00/22131; and U.S. Pat. Nos. 6,150, 393 and

6, A@%s’é@%é’i’@lnc %@fe?srh fﬁi\?g e a@%ﬂfs?qre?érg Cﬂ% @@éﬁ%ﬁ &95But not

intheir entirfeties use erein

limited dosliganadt annbcarmhdapteocommwncbttha)lrbmd &b arcoristitutively active
the active state by

abi | 1.0, a.recepto n
receﬁé ‘Joi”ﬁ tﬂﬁ%@%ﬂlﬂ‘amgaﬁldaﬁé%m orhepaselinggesponse is
initizREH BYARS Btivd EHoPhedR
useggherelﬁ t he ?erren 6?%%?11 eﬁﬂ&‘* ers oalyé%qg\{el o@%&pwtythat
is Obﬁem%d inotheratisesce wblagonists ompartial agoristsyor dwrease of GTP
t certainly is not limted to a hornone or
bmdg jﬂ%ﬁ]@%@?ﬁtter and further, wherein the noiety
stereosel ectiver binds to a receptor.

As used herein, the term “candidate compound” refers to a moiety (e.g., but
not limited to, a chemical compound) that is amenable to a screening technique. In
one embodiment, the term does not include compounds that were publicly known to
be compounds selected from the group consisting of agonist, partial agonist, inverse
agonist or antagonist. Those compounds were identified by traditional drug discovery
processes involving identification of an endogenous ligand specific for a receptor,
and/or screening of candidate compounds against a receptor wherein such a

screening requires a competitive assay to assess efficacy.
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As used herein, the term"famly," when referring to a
protein or a nucleic acid nolecule of the invention,

WO g00506@nded to nean two or nore proteins or nRCT/@B004/040853
acid nol ecul es having a seeningly comon structural
domai n and havi ng suffi ci ent-8ani no acid or nucl eotide
sequence identity as defined herein. Such famly

TR R B B RSl  Bgmomonsty

actiieardckptorarare Q@édlh@r@nfmmhaﬂgyablw adtl rbferm@ ameb@ptbr%ﬂdject to
a honol ogue of that protein of nurine orig as wel

activgdion l@éla%ﬁbseranes@f ||9t@tndp rHE ﬁpwltwwa@rwegreﬁeams gan be
end@rﬁc@é %ﬁg%l %g&@q]éﬂ%k o (?ﬁgcc{%noﬂee{rﬁdlfmf&o%blﬁant

meafB a6 peddudestnutamt céasulSllavle ftﬂh?s of WMW@W|Q{9 tbe EP
activit ol ogi ca

107+ ORS 5t wia 52241 Sana B S Pat Mos By150:29% apd, 140,509
which %Q{e%ﬂwr%rﬁ&%@d O réFErdiie lﬁ'tﬁel?%rﬁréﬁéggcm e of the

ent vention on a responsive ce et er m ned
|n Vivo or in vitro, accordlng to standard technlques
An activity cap be a direct act|V| n
788 Sissfinaliely e termaRobRRyiE recenldr aivaton e dada e
stabﬁt&@fl&'\ Bf Q'Vreé‘éb’tbf‘ﬁllI theHctige ts'té‘tbtby meHRS ofiferdh&s 'bkrﬁéﬁd of the

Ignaling activity nmediated by interaction of
receptcmveltrntha‘ endagenesie digaind we chemicalieguivalardgdbereabr ot ei n.
In a particul ar enbodi ment, an activity includes, but

is not limted to at |east one or nore of the

f opk QiaeBthe?&ini e fef®: “hééﬁd”t r’@@er@% lal ich? tHat ofidClo AMdther
proteins in the signalrng pathway; (ii) the ability to

moleawl@rwherein the moietymelidesnbut certginlytie nablimited te @ harmone or a

neurelfefRiteyr ahd it uh Bl e MoicBind8inoBbB i My pings 19
recepb®t € may be enpl oyed conventional nol ecul ar bi ol ogy,

m cr obi ol ogy, and recomnbi nant DNA techni ques within
the skill of the art. Such techniques are expl ai ned

f .
&u}%#sbp Hel?&l% rtegt{?ﬂfn f%n(lfeﬁmeﬁ Agter[)l%”ﬂ%%?)%’ﬁar{: bt trﬁ\%lelc acid
molesti® ofithedinvention| 19B%endeal © rﬁaan o darmbore m@wn@bo hMcleic acid

Press, Cold Spring Harbor, New York (herein "Sanbrqgok
moleguleg haw@gggsgemlm Qgr@ﬁlpﬁgstrqgtwpb@m@g] angh Bayipgsufficient amino

acid f e SR ey R oS YRfin e foiE; Surtfayv et can be

natuﬁailyobdfwnmmgjadtcan lbe[fB)tﬁ eiffemttse 8aifelorHiffieyiens spedies. For

exarl, SPHU SN GRAN EITBUIOTA S R RS PIOIBATAF BOTTeIpguUe of that
protf ﬁ%?'h‘?@r}’ne 8 m(éga@l]as 3 QB@&H | Fsithc ??Htém“é'f%@éd BR§in and a

I RL Press, ]; B.Perbal, A Practical
murimlmmlague]obthat ge(:Qmamqteiﬁ I\Memmu&ef adamdy als(oettdlay)have

ComCur ﬁlﬂ}::ﬂpreﬂ(c%ém erlsrhclvbl ecul ar Bi ol ogy, Jlohn Wley &

As used herein interchangeably, the terms “activity”, “biological activity” and
“functional activity”, refer to an activity exerted by a protein, polypeptide or nucleic
acid molecule of the present invention on a responsive cell as determined in vivo or in
vitro, according to standard techniques. .An activity can be a direct activity, such as

an association with or an enzymatic activity on a second protein or an indirect activity,

- such as a cellular signaling activity mediated by interaction of the protein of the
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A "vector" is a replicon, such as plasm d, phage or

cosmd, to nane only a few, to which anot her DNA
wGee@swe209ay be attached so as to bring about PEEUS2004/040853

replication of the attached segnent. A "replicon" is

any genetic elenment (e.g., p19asrri d, chronosone, virus)

that functions as an autononous unit of DNA

pressRbuh PRyl kP brelein (A3 HEa R lar SEEDE Bp gy

mcltﬂie% #66 Rr hdtaihitadf toaat Idastaars@tmere bﬁﬁ@rfﬁllé\ﬁ)m@ aﬁgmeet (i) the
DNA that can be inserted into a vector at sp

abmhet@t inferacionitls prafsinsAéhe sigRaling eathweay; dicbaebily o Interact with a
Ilgarﬁ)ogse%%e@[) A€ B l%tyéﬂ} ﬁﬁ@régt wﬁﬁ' %n dﬂﬁa&&ﬁﬁﬁlﬂé?g}é’igﬁo ein,

'O Sites are 0 ensure ion of
the cassette in the proper readlng frame for

transcrl ption and transl&\gi] 8 A ceI | has been
"t FHABEEBPER'IN 996%@6@@% B Presetdnyryiicn theie msype employed

|
coniffirEl i ARBIC] U6 R éngﬁife‘s’?f’ﬂﬁﬁﬁer rda Sfiniques
withDNAevdidhof the art.eﬁlm‘hetebhdlqnbké\aeé Ezplaine fully in the Ilterature See,

A TG T DA R -
Edltfb"ﬁr @%'Id D(R&I‘d H&r IUibdrafrg #1e88 @didids 'rfiﬂl-l%rbor New York

ero ogous” ers to not’ natura ocat ed
(herenn ’tSmnlm@lok etal., 1889") cHANEClomrg: All?rectutaIprroed:h Volumes | and

0 Ryl b5y Dok RRARHE SO IS T Tt 85 it
Acid Hybh&:zafm[s Doma%esa&f@uemg@m@l‘éﬂss EPOBE)E ETrahsciptBALMd
in"a chronobsone In particu he vector targets a

Trangteféort B De hlepress & Ishggmaﬁ eshoiasddl daémal Cell Culture [R.I.

FrestiE Yy o CocR (EhIRER o AT ERPG SR IR PESORLSE B Perta,

A Pmﬂeé/orgwobor & MUSAILSCRNirgh@ 984y, Ve (Xt ubel 8 4loveds.), Current
| ement arly bi ndi ng and | ncaorporation of the vector
)

Protpﬁe inéoleptiarBideay, JobRddiley &poms [8¢. (H8R4).ogy, and

greater degrees of sequence simlarity, may increase
the efficiency of honol ogous reconbi nati on. |sol ated

Nugl ‘@ectofCisth Mplieon] ehias plapaid, sHadener ¢asneid! toomame only a few,
relates to isolated or purified nucleic acid polecul es

to whichx angtbegeNAheegragaiyngy b&r%ﬁaéiw F ag kbring aReviihegeplication
AT P

of PR SR G, 0 oPPLCUD 1S iy BRNEIFRIGHN R, pREmiy

chrmmne evines) tiet fusclicrtseat as aotprenacasunit ob D&AUteplication in vivo,

i, GPBRPB PRGN IGEE S Mty S O AT SRAMBJEs of vectors are

des®dd Pgef the nucleic acid

A “cassette” refers to a segment of DNA that can be inserted into a vector at
specific restriction sites. The segment of DNA encodes a polypeptide of interest, and
the cassette and restriction sites are designed to ensure insertion of the cassette in

the proper reading frame for transcription and translation.

A cell has been “transfected” by exogenous or heterologous DNA when éuch

DNA has been introduced inside the cell. A cell has been “transformed” by

" exogenous or heterologous DNA when the transfected DNA effects a phenotypic
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sequence of SEQ NO 1 as a hybridi zati on probe, nucleic
acid nol ecules of the invention can be isolated using

W@ t@smer200 hybri di zati on and cl oni ng t echni qQUeSPCT/US2004/040853
(Sanbrook et a!., 1989). digonucl eotides
corresponding to SEQ I D NO 110-or a portion thereof,
can be prepared by standard synthetic techniques,

chari Praifiebll R 2R v Ao obs BEuFEorrietdapvaegy inkeq)
into BEroABYdnhAIUINATHhARING ¥ she n®$ of#RosBIc DNA as a

tenpl ate and appropriate oligonucl eotide priners
according to standard PCR anplification techniques.

conPashsE AT L BPR At o beR It el orin

chrofick@fdl lsite T the cul.e Prérablpthd detsroligots'DNA ihbledes a gene
fragnentcan encode a protein fragnent that nmay or nay

foreigptto pae gelbi ol ogi cal |y active portion of the receptor
such as the |igand binding domai n. For instance, the
arginine in the seventh transnmenbrane donai n was
pr tHisraelbgoas becdrmbination! redersitb éhé disertien ofialforaign DNAIpequence
of the prostanoid nol ecul e umya et al., 199

| e, (Narum and
of a ¥ggtoy 1 g FArrBESEBeofN PREICUR IS Y& ﬂ%t?é%ﬁsaﬁwép%ﬁépwomosomal

e RIS B Sh) POCBAN, SR it

vectbawil qurdainausiigiembelongepgions of honogih to sequericesiafdhe y
ChroS0R1% I SO AP NG RES TECRQRtON b s vector into the
chro%s%ﬁ?e.pi_gnéﬁ r’lfégﬂir%i &410@(&8@ W D;Q_)Féatté‘redég?@% &f sequence

extracel ['ular op and RFLSVI'SIVDPWFI in the seventh
similarifyn smaynimcegasedibeedfficiene\eof bemolagaiusaaodmgbinationP
ort hol ogues. The nucl eoti de sequence of SEQ ID NO 1

al ] o f he Age t of probes and prinmers for
thé@%%@&i&%ﬂor cl oning the receptor of

the invention or honologues in cells, tissues and
organs. The ol igonucl eotide typically conprises a

r eghaispett oithedoventionsetates teisolzed loy purified escleiciacid molecules
tnat SRS o B 3 B e Horsg pBBehS Uk, B huctec
ccio g 0 Drect et A TSR BB 0 sccuence
can hatisolaledyusing stanidagd oroleadamiidlgnieahnignes Bngige sBquence

. NO,1. The prabe may conprise a | .abel grou ttgq'cfgd . .
inforfTgasioBRIOVIgRY In tye Pleedt Tyesen. USo it BRttiondahlg ucteic acid
seqithc@BHSEQNOANa £ B: dERtibAPeHe, NUtfeil BRREMORIEURSS of the

~ part of a kit for identifying cells or tissues '
investiein dam etibelatasciging staridard dybedization artlgloning kechniques
(Sarﬂgfogﬁ(er% rgall.r,] 9 Q%ft Bﬁéor‘? ucqg&%gsccog%%%o%lsngbt%eét&baﬁ691 ,ocgr a
portion thereof, can be prepared by standard synthetic techniques, e.g., using an
automated DNA synthesizer. The nucleic acid molecule of the invention, or part
thereof, can be amplified using cDNA, mRNA or genomic DNA as a template and
appropriate oligonucleotide primers according to standard PCR amplification

techniques.

The nucleic acid molecule of the invention can comprise a portion of SEQ ID

NO:1. The nucleic acid fragment can be used as a probe or primer or the fragment



10

15

20

25

30

The present invention further extends to an isol ated

nucl eic acid nolecule that is 90% honol ogous to SEQ I D
woeoi/o63equences that are substantially honol oPOUESA41040853

be identified by comparing the sequences using

standard software avail abl e ild-sequence data banks

usi ng default paraneters, or in a Sout hern

bridi zat i an .experi under, for r|n nt
can I RpLEIHROEE TR THUGRAbMap et ek Aot B3 Ao Byiceli achve bortion of
the ReddpibneLIchPRS méflig%lrﬂ tbmarnlgdd@ﬁéanorroﬁ %@éﬁdeoﬂ% bfginine in the
within the skill of the art. See, e.g., Maniatis et

sevanth, trangmembraoe dpmaimyas wooposad 1o he theshipding siiecioethe carboxyl

arog P SR [leql PG e s, 008 ARLITRY B Feu-83 of

the ¥8Ebd tr@fsmémb?ahé& demdin Antheahoude ebneS Ggand Btndi’l‘ig? Ybecificity
alternativel ﬁ at a givengenetic |ocus. As used herein,

(Kobayashéehal. " » Thase twe soabenmsireiehes have grevieusly been

oo 545 G5 I ) BB S R R LR Bt i

(leafaaét&!lakﬂ%@lald lamealsv gresentiptthe gﬂzﬁr&!eepup DP-\Sprut%ﬂﬁi QYCPGTWCR
herein, the phrase "allelic varlant

in theseeand %"@@HU'@H@H and REdQMISNPPYYIE] ﬁ’le‘ilﬁ‘@ SQY@O& or
tran%ﬁei‘rrl@% ERic + ﬂ%}/@f@qggﬁl‘?%a@\éﬁéfh?[ é]FBbecfﬂ'gjld:ig%Egg l’ﬁ%cl’?l.lc:leotlde

es can be quencing
seqtibrceyeh8EQY ID NCef eﬁlbvvsrfoathmgmmrambn of bfatresrdnd primers for the use

of st AnicsToming, e s BRI g 65 ghiecien o homdiaanemni cells
tissu%%?één%‘g?%éﬂﬁe T'h@sdﬁgbn%leﬁﬁ&wt lc??\lyl c%mérlét’é;‘/sr % ?éda ﬁg o Rcleotide

ot alter“the functi acti
sequeneptat hybridines undensiringeat eonditiemsitedatt leaste! Gyiprafenably about

12, bR a7y abosnu ol Yo A58 T4 2t Sl BT s aoo
coné@éLﬂMémuclélﬂﬁbeﬂtﬁé‘Qeﬁ@e BF 8RASSHE e u%%étdf %% ID NO:1 orof a
portion of SEQ ID NO 1 that encodes a

natuyally agcurriag ioir mzm;rrme meltmrm}f $EQt|E1)eNOe1:e'ﬂterrabfe mhg comprise

N IR T L —

enz@rpIaSHi &rizyinfe ¥bifaétbr. Ofhd pRobe mﬂﬂe bbﬁdif%gklﬂﬁﬁfﬁdéhtﬂymg cells or
the signal transduci ng domain and then assessing the

tissups eR¢adingine 'hk!\‘f'e@rﬁfwéiﬁtp@tmg BRNA levels pedefproining wether a
gen{)ﬁ,‘{faé}]?gag% gﬂ%%,%@&pgpﬁgl%s , nucl ei ¢ aci d nol ecul es

Prom e nuc i'de sequence of SEQ ID
NGO 1 due to degeneracy of the genetic code and thus
encode sane protein as that encoded by the nucl eotide

sedferfreset ieyentian fudher exgndstampl Iéolatqqfenucﬂe@rﬁqﬂ golecule that
is Q%xr?tz)'hlglﬁaf)kée 'tci%E%’ﬂft) gfrt?nelﬂt e;’i c%%Xﬁ%ls(sé’rjeastL{b%’fbrﬁfaﬁIgﬁomologous
can detidacifidduibyacomparing Musl sequeraddsyusing standard software available in
sequence data banks using default parameters, or in a Southern hybridization
experiment under, for example, stringent conditions as defined for that particular
system. Defining appropriate hybridization conditions is within the skill of the art.
See, e.g., Maniatis et al., supra; DNA Cloning, Vols. | & II, supra; Nucleic Acid

Hybridization, supra.

DNA sequence polymorphisms may exist within a population due to natural

allelic variation. An allele is one group of genes that occur alternatively at a given
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there are also two potential protein kinase C _
phosphoryl ation sites, Ser-46 and Thr- 140 |ocated in

W b@s06a28¢ and third cytoplasmc |oops, respeckCwEb3004/040853
In addition to naturally occyr ing allelic variants, it
Is known by those skilled in PRe art that there is
substantial amount of redundancy in the various codons

genbhétlo&}%d%sfﬁe SRaein k d}?et\ géﬂrﬁs.o géﬁlBN% d e mint SR g fer to

I nvention IS |recte sequences e
nuckiizacidnpolesiles crinpnisiag lame)pmdmamnyfrﬁm SRQAaTLRR receptor

d de f th
pro@ERf G Goriey Biv Bt GHnveipl CaPIoR A Mdgused herein, the

phré@él@l@ﬁ@ vQﬁarﬁE%be% 18 %u@[eoﬂ@éts'eﬁ ?n&é‘ﬁ{aff%fc utd at tﬁe e gene locus

known in the art that the follown ons
or tcm gq@lynﬂmlderfm@éadlw the m@@ti‘dersem&ehcepﬁtbemahvaaﬂél@s can be

oo SR BB et B e SR it Ay

e

varigiiersdhat aeaths tesdlt of Raturst altaticasiatioe a@artbabdo ﬁ))t a1 the

R BRI B0 e e s S A scove

oftl-(eTmK/entioﬁ() UAU or UAC Histidine (Hs or H CAU orCAC
Gutanmine (A n or Q CAA or CAG Asparagi ne (Asn or N)
AAUorAAC Lysi ne (Lys or K) AAAor AAG Aspartic Acid (Asp

0, Db RGBT Endil (7, Bl B Becpoigiaty
relemlﬁtﬁodro@@bmb@@iémré%wsé@ﬁnﬁalﬁomﬁn(dﬂSE(QfIDCﬂIOCﬁHat encodes
a PE'&BSH"‘E?\%%@#%%BG W% glq%ﬁ)grgm(m Cﬁegf{ﬂwd%%@ggwﬂ?g? Itnltvggtlon For
inst&RENExBRAGIY GHeaRMBABHE JoPfior™NF the receptor protein (e.g., by
recombinant expression in vitro) of the ligand-binding domain or the signal-
transducing domain and then assessing the activity of that encoded portion of the
receptor. The invention further encompasses nucleic acid molecules that differ from
the nucleotide sequence of SEQ ID NO:1 due to degeneracy of the genetic code and
thus encode same protein as that encoded by the nucleotide sequence of SEQ ID
NO:1. For example, the inventors have identified two potential N-glycosylation sites,
Asn-7 in the amino terminus and Asn-86 in the first extracellular loop. Additionally,
there are also two potential protein kinase C phosphorylation sites, Ser-46 and Thr-

140 located in the first and third cytoplasmic loops, respectively.

In addition to naturally occuring allelic variants, it is known by those skilled in
the art that there is substantial amount of redundancy in the various codons that code
for specific amino acids. Thus, the invention is directed to those DNA sequences
encoding RNA comprising alternative codons or RNA sequences encoding alternative
codons which code for the eventual translation of the identical amino acid sequence
of SEQ ID NO:2 or portions thereof. It is well known in the art that the following

codons can be used interchangeably to code for each specific amino acid:



(e

(&)

sequences. The correspondi ng codons for DNA have a T
substituted for U A person skilled in the art can

w0 eooshen0appr eci at e t hat changes can be i nt r odeCEUS1004/010853
SEQ ID NO'1 by nutation without altering the
bi ol ogi cal activity of the eni@ded protein. A
"non-essential" amno acid residue is a residue that
can be altered fromthe wld-type sequence, e.g., the
segﬁéﬁm’ia'aﬂ'n@éahﬁm i ZUHM‘WOU{JCaI tering the
bi QlepgieAlL ol Yl LY vhayeas  GSEBY bAEURE! B8PS
resi dues are re:?ui red %@Ab?'f}?g& @Zﬁ%%é}c{"?&\}ll‘]t@m ¢EJ§§8'1 EUG
anilsaeucing (flesirdues t haAUdrar AYC srokigAr ved or only

i | i b
oGRS THeERENG, SR, See £5 o X on.
An@{jehi% (®aP8FY) Of the '@M%ﬂewoogréwaré@; ucl ei c

aci d nol ecul esencodi ng proteins of the rnvention that
comieting ey i n am AdCHord)CEsorduUEA amaCGoreAGt or AGC

o PO (R B o sl GEHIR GER CeARIC Rl ogi cal
actTihréénineAThi 60TRt ed MElYracei ¢ A@A%?%l@@encodi ng a

protein having a sequence that differs fromthat of
SESlamngdAR eaf) be cr edBCH wyGCRE 00GCA agGEE or nore

nu ] ﬁtigs}l tutio addi tLons or deletions into
th?yﬁélj%+€g{ e s)lequenc:el?'%ﬁJ Oégb&(]l:D NO 1. Mutations can
be Histiding @idigcorty) st andagAUIR@mEcques such as
site-directed nutagenesi s and PCR-nedi at ed

rru@ﬁ’(.@ﬁré@ﬁs(e'm%pér abl y2AROF$AGat i ve anino acid
sug\% bﬁ,ﬁﬁ‘?gﬁs"?% de UQPQ Qs nore pr edi ct ed

non- es am no aci f ési dues. A "conservative
anmigsinaqlLys sub3tit uti oMAAsrdd&G i n which the am no
acid residue is replaced with an am no aci d resi due
wi PG &?'ga@s@ioﬁi))chﬁ/w LA es of anmino acid

I egd|GiafSic hayd gglusérrg' arG,@AQ)‘?(?K@i ns have been defi ned
For '

in the art. exanmpl e, famTieés include am no acids

wi QOystease (Cgs deCghai ns UGUar, UGEsi ne, ar gi ni ne,

hi sti.dine), acidic sid ai e. aspartic acid,

gl E\(%m“@ nggd:)r unchar ﬁ&[@@éﬁrg?G@tin @G(@r@GA or AGG
9l M die (GRPSH@PI N,  9l3EBMBIMEECSST GRS of BLRENI NE,

tyrosi ne, cysteine), nonpolar side chains (e.g.,
al Anintepham(Trpeor Weuci ki3Gi sol euci ne, proline,

phenyl al_ anj n met hi oni ne, trytoph bet a- br anched
Si 38%8@&%89 C?)g.oﬂ. , thrg}rﬁﬂ@pyp\gggr ﬂ@,Ai sol euci ne) and
aromati c side chains (e.g., tyrosine, phenyal anine,

tr?/pt ophan, histidine). The sequence analysis of the
gultseauls be vedeisterd thabiheleadend spedified akavehre B RNYat

sca R S B SMENGEBlorkr BUA BRR EE ol o B

non- essential am no acids. Thus, a predicted
nonessenti al am no acid residue would Pr ef erably be
r efIRgFeeN fkillad inbienait canifwdher appreciate that changes can be

infroduced into SEQ ID NO:1 by mutation without altering the biological activity of the
encoded protein. A “non-essential” amino acid residue is a residue that can be altered
from the wild-type sequence, e.g., the sequence of SEQ ID NO:2 without altering the
biological activity whereas the “essential” amino acid residues are required for
biological activity. Thus, amino acid residues that are not conserved or only semi-
conserved among several species may be non-essential and likely targets for

alteration. Another aspect of the invention pertains to nucleic acid molecules



10

15

20

25

30

acid residue fromthe sanme side chain famly.

Alternatively, nutations can be introduced randomy
w@b@sged2bee codi ng region or portions thereof, BCUDOSHG4/040853

by saturation nutagenesis, and the resulting nutants

screened for biological activi4y to identify nutants

that retain activity. Follow ng nutagenesis, the

encoded protein can be expressed reconblnantly and t he
en@@mQ/PWe'Bﬁ of Hee pvention thaticontain ehanges ip pmineaciddesidues that

areﬁ[)g? %@ ’f?lg ?%ml?j ?DEh B bR Hif AN nSm ARG geé@%%&éfom SEQ

eérn. proteln interactions
ID MO hyp’r mtalnrtsolbgldahacﬂnmqysm:sowted ansleingcidahbleeMie ditvding a
hility to bind Iigands, su gndsthat bind to

profat NaKdg A ReRETIGE BB BFETS oM Wat abFA 1P NE8iaRa heporeated by
mtrbﬁ'&élﬁﬁ %hb%r%onteaﬁ Lgﬁéotﬁﬁé)él?déiﬁutloﬂ%e aHH fioR8%r 'd%qu{&hE o the

al so ates to native or nutantpfoteins or protein
nudedctgiessagientcedif RFQIDINO: 1. her apeuti ¢ or pr ophyl actic

use and woul d be useful for screening for agonists,

ant agoni sts or nodul ators of receptor function.

Nuqiigeiibas c&ﬁcuéeiﬂ%aue&si bPStditfard tSHib s STh B8 site-directed

altered so as to code for“a protein having propert
mutagenesisardl PC&-mediatad muthgsresis. Riefenabty cah*sgrvatlve amlno acid

Qeeurrin eptid such as ch i,nhg the affinity of. .
suefifitohs 2 RERIR A GRRIRS Breiodt T Reser ! S feid residues. A
“coh$SaHKE it Eé\’ﬂ%tltu-ﬁbﬁ” R SREMWhiBHERE iIng a8 residue is

relates to alterations of the nucleic acid sequence of

replaeed withvean amino geid re@mlvetw@n ecalmtlamldﬁm\afry Families of amino acid

oo L A Bl BTt B 42 B

famifidseinduéde igdninbdidshvith blagic dide @ﬁ@hbﬁ gM%lﬂbCa@mﬁe hlstldlne)
nmol ecul e,, such as a cDNA, genom c

acidi¢ gglecchaing (Rigd aspRRicACH rluiaoer @Ctd)ab!ﬂ@hafgﬁémlla{ sidenchains

(e.g"?“‘%ﬁahetg gfﬁ%r 9%%@% s?ﬁhgera%cgrﬁgégxg&i% ctg/ggeﬁne) nonpolar

side olmains $¢. lge,rujamnéswllﬁltéuchms |§ilea¢|ne prafing) pheigalanine,
Ondltl o] s of tgn%réatu e and ionic stren th determ ne
metnipning,t e f ﬁ#dwpam hg-, Llawoglma Yghipsyisoleucine)

andr%/rjafﬂé‘iigzsf?&é gﬁaﬁigr(%] ort?gﬁs/l Ql'é ife? éﬁl?@éfj gfé{lgi"n(e) The

x sodiumc rat
squ@Sce enamfismﬂ the gamémmgfrecem:m pmwdnd BékA iorExeibde 3” that
5% SDS ' '

5x SS % Moder at e, strln encg r){rldlzatlo_n
COMPNE? %ﬁ%q‘é%?qee fﬁBﬁ@W'E?aap'ﬂl @ﬁ@ﬂg ar gmouf@o}ar ovides
gwdé?fc@ﬁﬁ"‘tﬁ@ seldctibn of nBh- &ée%)amﬁbﬁﬂ(}:@é. r'l*kﬂt%?ﬁ.cdfﬁdicted_l_m

hybri di zati on conditions correspo to t i'ghest
nongasegntjal a0%lnd @cidaresitiie \Bauldrpreferﬂﬂgz)be ieypladedi with another amino

. |re t tthet nucllca ontain .
acid e EaaRG sebip SiB«diam Byt GHChaiBRb -tetions.gan be
mtr@dudeag@nabsrrﬂy abh? th¥ %ung@bider FOr&BRS BeoP LR 2R by

bases are possibl'e. The appropriate

saturation mutagenesis, and the resulting mutants screened for biological activity to
identify mutants that retain activity. Following mutagenesis, the encoded protein can
be expressed recombinantly and the activity of the protein determined. In a preferred
embodiment, the mutant protein can be assayed for the ability to form protein:protein

interactions such as with proteins in the prostanoid signaling pathway; the ability to

_bind ligands such as ligands that bind to the prostanoid receptor; or, the ability to bind

to intracellular target proteins. The present invention also relates to native or mutant
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stringency for hybridizing nucleic acids depends on
the length of the nucleic acids and the degree of
w@e eovploerrent at i on, variabl es well known in the BCT/USZN€040853
greater the degree of simlarjity or honol ogy between
two nucl eoti de sequences, the”breater the val ue of Tm
for hybrids of nucleic acids having those sequences.

proteiss bﬁbﬂ)ttélﬁefrit{}'@é’r:m% é{é%‘h e@%gagien lcltq% p[rlhg elrgpq-rrcbwelognd would

nucl eic acid

be ysefigl for RRRenRIor RYANRIE), arfRbo i orrasd kIS &F
greater than 100 nucl eotides in |ength, equati (r)én’ésepft%rrfuncnon,
cal cul ating Tm have been derived (see Sarrbrook et al.

su N@Ie&ro@osébu%wces %%H,AMB? 'a%eg)%%jegﬂg% %E‘%q %S(r?ﬁ tgfcode for a

nucleic acids, i.e onu
protgins haviag @sommtesrﬂssatrmeeirfferpnt thantthoes éf iH%enétﬁPéll;ykb&fumng
Ierm es its specr icity

|
peplide, AU TG gaﬁp’rlﬁm'tx of err_rges)d bindifiardornain anyotiulating the
signiabtransdydionth ARREY. THE| ?és%n@ Fﬂ;h %‘[féq reeﬁt?s 33 agr@ns of the

about. 20 nucl eot i des; artl c
nUClﬁ&a@gtsieg@gncergf SEGnIR Nt a:rrlpprlzvdnsi thasdofahatinofifly the biological

n €ven nore particul arly about 50
actr\ﬂfdf:(%ﬁﬂ pﬁj N-and yet nore particularly at |east about

60 nucl eotl des In a specific enbodinent, the term
" s tighridiveltidvy b |sbiaetiNISiendid MIMCUEET ers to a Tm of
55C, and utilizes conditions as se rth above. In a

preferred enbodi nent, the Tmis 600C, in a nore
In a particul ar

pr ed enbodi td he Tmis 65C.
ng&g{cké?r?c'gfmf’l?@“& s M'Pr idizrlat fooanothenpueleiti acit heolecule,

such;%% b@%@c%&dmﬂg%ﬁdhi f?l\ffggrvﬁéj’ggg r{gg%s{rg%%ed %U%]Sé%t@g nucleic

acid meglecys ganggmeal ta a06thenalieleld atss mdlet @8 Ainder itk Appropriate
concm’&{ &I"tlé’i‘z’ F%(aer st ri rlﬁent conditions to the nuclelc
G AU AR iSOUAgN ipRIC sifength (see Sambeontest al. , Supra).

acr

The porditioradbd g
ottt S e S Sy o v
hybrrd,ﬁgypn dLQ\@§trmgmcy§mb|ndgrahbn conditioheedirespond teBdRdot §5° C (

L e
formaside; b@%%rﬂ)rmﬂrdéabkﬁszﬁ%% §B§fzﬁe/gi@§§%e ﬁéér(r}] Ent

hbg E her ty |caIIyrerra|n hybr |
ybrigizagen Peﬂglt'an% CRABGRONG ta A dighesKii-l, I(ed.,i 40% Hermarmida) ith 5x or

Ox SSOR, ] QNS b A Mo N AR oo pineduhs hghess T,
(e.g. /ﬁq%écbmnamuﬂe 5mrlaxn$scrrgH95mbﬁorpfeq;{.résftﬂs{“fh&wgé&me.c

bri.di zation conditions are hybrid ion 1n

acids c%’ @%ngn@e@enfqgwsmgnegs @ltbough aependiagtwstherstiingshcy of
e Rk AR AR LRl Rkl teShal et e

nucl ei ¢ aci d
stringgnay fordrybiridigimg nucleit acidndeponddén the length of the nucleic acids

and the degree of complementation, variables well known in the art. The greater the
degree of similarity or homology between two nucleotide sequences, the greater the
value of Tr, for hybrids of nucleic acids having those sequences. The relative stability
(corresponding to higher Ty,) of nucleic acid hybridizations decreases in the following
order: RNA:RNA, DNA:RNA, DNA:DNA. For hybrids of greater than 100 nucleotides
in length, equations for calculating T, have been derived (see Sambrook et al., supra,
9.50-9.51). For hybridization with shorter nucleic acids, i.e., oligonucleotides, the
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sequence of SEQ ID NGO 1 or the conpl enment thereof

corresponds to a naturally occurring nucleic acid
worpdosoed2e? As used herein, a "naturally-occur rP@mus2004/040853

nucl eic acid nolecule refers to an RNA or DNA nol ecul e

havi ng a nucl eoti de sequence-16hat occurs in nature

(e.g., encodes a natural protein). One skilled in the

te that th d t
posiot ool SRl e condl L TR e o
ollgbﬁuabbtudé?d&errmﬂaéeﬁs%%ﬁé&fu&ut uqs@eaeé?ﬁ&%fok%i‘%@dbuﬁfg 113011.8). A

I sol ated nucl el c aci e of the invention that
minkgiomi ledhgtiasfor adtybndtznablﬁgemlemrdd malecule ds at lpast albowif20
nucLe%Ep%g[gﬁg e e|@q¥ |a§ EP%SE) Iapﬁl\ﬁ %9 3@39%‘?98% Sﬁﬁ?qsggrsfl%u %?l?/ at least about
40 RiIsstids) abby nWé'rfdrﬁt%lQH)l' 8BBucs@ALLIdstidddI@and yet more particularly
ol i gonucl eotide typical [y conprises a region of
at leagtlabotit 6@ nyelgotides t hat hybri di zes under stringent
conditions to at |east about 12, preferably about 25,
nore preferably about 50, 75, 100 125, 150, 175, 200,

25Qn a%cxfﬁ:@nbbdlﬁr%tmﬁst@ﬂht“edeWh dlﬂ@t‘iorpéorﬁm@ons refers to
sense or anti-sense sequence of SEQ NO 1 or of

a T gf 8P ¥ | Indbuilizesioaqditianeras et feEtgabgvmohla mafarm]er@bodlment
the H‘U% RO &'n%{?é g»?é‘r’e?r%dTé}ﬁbBH?ﬁe%ﬁtth' e}
an ense nuc cu es

npasses erc acid
nDIecuIes that are conplenentary to a sense nucleic

acid encodin

o D AP UAReBPOd oo Tdne Prasars dvman, 3 velnzaBle nucleic acid
moleeﬁa'&f{ﬁéhﬂf tibR I%Qt |%8§P3§§%§1t0 és’?\é 60,1 82980, 500, 550, 600,

nucleic acid can drogen sehse ’'nucl el ¢
650a7Dd, 8ABEONob1i ﬁm&aua:ieoilcﬁscmdengthcam bgb ricings amﬂmtstnygent
ire nuclei

f SEQ I.D NO 1
conigions &5 lisBreBlc A utcele S G Memirratissegishos.
pre@ka"cﬂb‘ﬂ%@@oﬂlﬁg%‘gﬂuéﬁc@ -of SEEQ IbINOI é)oongjyleém%ﬁf‘ﬁfereof ora

nuclei ¢ aci d the invention can
fragaterdrtbéregf.t dhe herm thydgidifeswndsyrstdngant cond &@es’fo'm intemgled to

des%%%aggégl‘ta‘er:ﬁg fq%!ﬁy%ggluz%lggﬁt R C%ﬁ‘lnggl’ndgg\r/vge)ﬁs%uclemde sequences

at |dd4§ |5§% '6@% 65%' 209 dnd 6Féféf§bl)$ ?B%E‘omM@)'r@bérr@@rﬁe@Efary to each
the invention can be constructed using cheni cal

otheytypically keraain hyibiigirged; Suchysiringant eenstiiienssargsinayvn to those

. ' I
skl 36 B B 2ot PoRFinn Coueer BrBHERER @B fRL FRABES Jonn
Wild)e&SaHs) @Y Z e aohedrB ciab 13y6. U frefatpdd) mdinklimiting Wixahilde of stringent
nucl eoti des_or various chem cally nodified nucl eoti des
hybgdizatjpe gonditipRe A BrbrdizatinrpinggX @aﬁC at abeyt 457 Gffollpwed by one

or SRR ZX 9GS0 19885 048 Colpr SR 3 ted nuciei
acmm)lleijme efihdsinventipn thabhgipiidized bhdat stringent condltlons to the
sequence of SEQ ID NO:1 or the complement thereof corresponds to a naturally
occurring nucleic acid molecule. As used herein, a “naturally-occurring” nucleic acid
molecule refers to an RNA or DNA molecule having a nucleotide sequence that
occurs in nature (e.g., encodes a natural protein). One skilled in the art will
appreciate that the conditions may be modified in view of sequence-specific variables
(e.g., length, G-C richness etc.). In another embodiment, an isolated nucleic acid
molecule of the invention that hybridizes under stringent conditions to a potion of the

sequence of SEQ ID NO:1 can be used as a probe or a primer. The probe/primer
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derivatives, phosphonate derivatives and

acridi ne-substituted nucl eoti des can be used. Exanples
wo@Roosmehi209 ed nucl eotides that can be used to gRCEDS1084/040853

the anti sense nucl eic acid include 5-fluorouracil,

5- bromour aci |, 5-chlorouracitl/-5-i odouracil,

hypoxant hi ne, xant hi ne, 4-acetyl cytosine,

typig' ﬁ)ﬁ%@%ﬁﬁ%(%%ggﬁﬁébﬁ@iﬁ*r}f%rfﬁigkmpglﬂoﬁge The oligonucleotide

typlﬁamaé@msmwé Byrbgionnsfmricladtideasiduent Mivalibridtids: under stringent
b- D- gal act osyl queosi ne, i nosi ne,

conmm@dp@ﬂ@g|a§@gh1a,epref[erﬁ’@blrgpqwgﬁb Awre preferably about 50, 75,
100L 198, Y0 £08 18, 28030 P SNSRI e sonce

or M-m seruehcaBIf IBEQIRMNOH, orSoef a naturally occurring mutant of SEQ ID
nmet hyl am nonet hyl uraci |,
NOH. et hoxyam nonet hyl - 2- th| our aci |
b- Dmannosyl queosi ne, 5-net hoxycar boxyrret hyl uraci |,
5- g wxéfr\ﬁfdlé.cp%.&m&ﬁég o-N 6- i sopentenyl adeni ne,
ur acrt - b- oxyacetic acrd, wbut oxosi ne, pseudouracil,
qgueosi ne, 2-thiocytosine, 5-nethyl-2-thiouracil,
2-thiouracil, 4-thiouracil, 5-nethyluracil, uracil-5-
0X é@wr%eatiwemmg}n@@m%saﬂ@aﬂsmemmeacu raolegules, i.e.,

moldorBs Bt s Pk tands  siledeiei it enending a protein (e..

com¥léengdry e lthe coddifg 3iahd BTseddliié-8taindel $DNK ifecule or
produced biol ogically by using an expression vector

Comm@r@emﬁr»fﬁo BREMRNA sequenced Aantisensesuigleisrasitl tan hApdrogen

cord P50 B Ot o L AERIARS LBRLs SMb bRyt

an entire muatdioacidsegueacg of SEE IRINO:dchrh ﬁértioﬂttﬁéﬁ'afif)le’éthe
antlsense nucl ei c _acid nol ecul es of the invention

codingritead seqiences isnlasas berein(eags f5@ &P NP: lyeariisense nucleic
amds"?\&hé iR daf Y Q%iﬂhéc? awgé h'édrule% &q}\/liaigtcﬁr& Crick base

and/ or genom ¢ enco e prote
pairingv e aonsemmokgqnucfdmtlbetdamg)esmlreﬁampl@ abotit®, 10, 15, 20, 25,

r~t

30, B5 A4 BLab Botiges g 3&%2@&‘?%68%%@ ob g invention
can rbé%cﬁ%ttﬂu‘é?ed:ﬁﬁﬁb %ﬁ%ﬂ\tl I E/Mtﬁe%lsf Qﬁ@bﬁzyﬁhﬁﬁé fig St tlons using
or, for exanple, Iint ase of an an sens nucle

pr ocmdtmesrhn@wmneﬂwa adt Foir edatrrple;)m aijsemseuddic augﬂ(e g an

a5 o S e RS Y B coprn
nucleofi@&s er Oérlé\%Tbﬁ%rﬁHaﬁy hisHifdd ﬁﬁélbéﬁ@@sed@éi?héﬂ o) ﬁfb!ré’ase the

nmol ecul es of he i nvention i ncludes direc I Nj ectio
biolegical &tal@@tyeofﬁhe anolactiles nert tovec@easarthe pbwealr&tabmtyoof the duplex

forfid] e Hraht&ie pod BPhe Bick p8bPrs o mipshRartpisate
derivz)a;tl‘ve‘syph@éﬁbi@onﬁﬂ@d@ﬁﬁéﬁ\i@si Y a@idihe R0BStItI EAUEIESidE can be
used.

Examples of modified nucleotides that can be used to generate the antisense
nucleic acid include 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil,
hypoxanthine, xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl)uracil, 5-
carboxymethylaminomethyl-2-thiouridine, 5-carboxymethylaminomethyluracil,

dihydrouracil, B-D-galactosylqueosine, inosine, N°-isopentenyladenine, 1-
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nodi fied such that the nol ecul es speci f: cal é bi Inld to
receptors or antigens expressed on a selected cell
W(smosgwm e.g., by linking the antisense nucl ePCT/ES81004/040853
nmol ecul es to peptides or antibodies that bind to cell
surface receptors or antigensl8-The antisense nucleic

acid nol ecul es al so can be delivered to cells using
To achi eve sufficient

el A S0 D e B Kol e
methylRenires 3- M@ﬂ’iﬂéytéé’iﬂét Slﬂﬁétﬁxicgtdé’m(fé:?\l %@erﬁﬂé fgfe‘ctﬁwgaamne 5-

nucl eic acid nolecule 1s pla contr
me@y}a@mgomthylmaml pahethbkygminonethyla2-¢hipuefcdr pasl. An
acid nol ecul e of the invention can

mabdy AR et RO AS B Gne Amskiranty omathy thio-N°-
r,ande .
|sorféiﬁé®I§déth L'iﬁ‘ébﬁ-@ n)é/dfc%ﬁg% Wbt.l ﬂtég é)%%[.lggH@gq Qieosine,

hybrids with conple ntary
2 thﬁ%ﬁV&PS"@ﬂ%, a- m@badlaﬂ—ﬂtlhmac(lC%Mwumcnﬁ#-tmburadﬂuslrﬁéﬂhyﬁﬁé@iﬁ uracil-5-

OXV%?C“C(&‘%Q%‘EX'%%ST 5! Q’E% ﬁgtﬁl?fﬂenrﬁsgﬁ?ﬁuaiﬁqéga? 3-(3-amino-
3-N{2- G@%@x?ﬂbro@btl)urd&ﬂcdr@ z 6%&%0?%?%31%@rp%@eﬁ}e’(éﬁ%@%me

or a chinmeric RNA- anal ogu noue e
nuclejg acid page QIPSi U@@db@@oylcaw by zeingsa bepiesgnt vedtordh&Pwhich

i RSBERSE R BRIl BIRATIRGPES chRafbin ey ranserved
frormmeaheavemgualem @@uavmbéaﬂ%dan’ﬂéeh%%r@ﬁ ronStB ?@ tarﬂ.xclelc

that hybridizes to the ribozyne. T
ac'dr@\@eresmarme%/head ri bozymes (described in Hasel hof f et

al., Nature (1988) 334:585- 591)) can be used to
cat aI ytically cleave nucleic acid transcri pts and t hus

i n]ﬁhelantlsemeshadzlemmcicﬂ nMGRBEI6© bF maomeh% { ga!rQ

ficity for t l'elc
admijistarest €t ef PistRer dobartasb it synaa o ylbidice witheor bind to

celldl‘éJfCr‘nRNA Qﬁd@f@%ﬁ@ﬁﬁc @cNASEQc&ﬁ @@%%for f‘:’(ﬁﬁ nfg\@ntlon thereby

derivative et rahynmena
lnhlbéﬂi‘lﬂsexmeseldnmtln@ptoteimebwmmnﬁ!mg ﬂanmmceﬂmgér frA%slation. The

nyor iR B bl conuRU G adeieotile cRmpleeniasty foforio sable
duplex;idf, ff @xahisie oh t%@ak@o‘f‘@g Jangyer?fe hAERK %4\5 Tholecules that bind

4, 987 071 and 5, 116, 742 I Scl osures
to DNA&M@@ throbgh speaifierinteyactiahs én thes magdrgrobis ofthd @bble

a of .SEQID NGO 1 can be used to select a
helix, 8 ﬁgﬁg@ﬁ%‘:ﬁfyﬁ%@?ﬂg a specific ribonucl ease activity
from a pool of RNA nolecules. (Bartel et al., Science

(1993) 261 :1411-1418. Triple Helical Nucleic Acid
v exrraplespka Freygeicd @dministration\of datisense nucleic acid molecules of

the invention includes direct injection at a tissue site. Alternatively, antisense nucleic
acid molecules can be modified to target selected cells and then administered
systemically. For example, for systemic administration, antisense molecules can be
modified such that the molecules specifically bind to receptors or antigens expressed
on a selected cell surface, e.g., by linking the antisense nucleic acid molecules to
peptides or antibodies that bind to cell surface receptors or antigens. The antisense
nucleic acid molecules also can be delivered to cells using the vectors described
herein. To achieve sufficient intracelluar concentrations of the antisense molecules,
vector constructs in which the antisense nucleic acid molecule is placed under the

control of a strong pol Il or pol Il promoter are preferred.
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The invention al so enconpasses nucl eic acid nol ecul es
that formtriple helical structures. For exanple, gene
wezpseeeion can be inhibited by targeting nuclBOL/US®04/040853

sequences conplenmentary to tge regul atory regi on of
SEQID NO'1 (e.g., the pron’ﬂ eér and/ or enhancer
region) to formtriple helical structures that prevent
transcription of the gene in target cells, see
general ly, Helene, Anticancer Drug Des(1991) 6(6):569;
Hed e Bﬁtls‘&iﬁeNMG?éladacﬁtmoaérﬁwébf ﬁmnﬂénticandam/blean a-anomeric
Bi oassays (1992) 14(12):.807. ul ar o

nuclesa ot méieosie.t AR aoPEREC APt b Rcup S riorRg specific double-

{
s A B RS it g oo
otheS{GRltiér &t alh)hhldleiczﬂadldsmeerﬂ 8874 5[6625;/66#1)t Hhe antlsense nucleic

nol ecul e. For exanpl e, XYr hospha

acid e Sam SR RSB BRREEPYS Nucte Acids
onge e Fno@b et al., FEBS Lett

Res B ) & e R R e E R e
(198MpPeb327t380)t er ns " peptide nucleic aci ds” or "PNAs"

refer to nucleic acid mmcs, e.g., DNA mmcs, in

th t he deoxyri bose phosphate backbone IS replaced by

a é@éﬁ@ﬁépti de backbone and only the four natural

nucl eobases are retai ned. The neutral backbone of PNAs

has been shown to allow for specific hybridization to

DNPha il eRtidn unsteenesmpassesnsbardymesy Rrbn)izyrrwsraareggaltalytic RNA

The synthesis of PNA ol |ﬁc};]orners caqr}gb rf or med. gi 08 nded
molenulgsdwita ribenveepra astiybpinadare Gap %Péc g3 sindlgstrande

nuclg%S C(.irl(lj bs%%p'oags {%Wﬂt ’8134% hyb ﬁg%é% i&g gg!) ﬁ% 323@% ¥gﬁ’u§eﬁ5@zymes

(e.g S Aanimethead rlbmzyhmsa(plest:mtuedam\d-ldseigoibet ak, Nature (1988) 334:585-
appl i cations.

501 R RanSEISbi0 GaTBhCAD dgeie BUPBIc S8 FansETdisatid fhus inhioit
tran%ﬁgﬁbﬂl\ aF hﬂfNRfcoﬂ%%?oﬁélﬂ &5 S IBINOEL. 9A riboR§itel ing specificity

anscrlptlon or ransl-ati on arrest or inhi bltlng
for the putcieit acid .of SR IDINOHecar be designeddasedromtheoniédeotiste

st o BEORNRLE: o ERAp e Bt R i E-10 vs

RNABA be&onetubied <3 fap i nudBofidd ségGerie dsfetaeracmt/e gite is
enzymes when used in conbination with other enz

mes,
corr@legneniﬁlly touiblegumisotideysemiance4p be(qag@\@d Basphen dhe gaported

nuchac s ea sggu rrlclzeng{léggfﬁ% W ;‘C(FJ%SI?%[%n h% @8'7%72'\5‘51‘1&’5 116,742,

the éé@%@hre%lw viich e @rﬁtﬁirgﬁrrat@mbyb géfersrice) PMeradtiviehg the nucleic
present invention can

acidssapienicepf SERIPNQit yzaarba:@edjtoaﬁe'eﬁtaaketa%@y%ﬁﬂavmg a
speca:ll 15 %%Bn{}&eaéé’ %Bﬁv U frofia BBglecff RNA molecules. (Bartel et al., Science

(1993) 261:1411-1418.

Triple Helical Nucleic Acid Molecules and Peptide Nucleic Acids

The invention also encompasses nucleic acid molecules that form triple helical
structures. For example, gene expression can be inhibited by targeting nucleotide
sequences complementary to the regulatory region of SEQ ID NO:1 (e.g., the
promoter and/or enhancer region) to form triple helical structures that prevent

transcription of the gene in target cells, see generally, Helene, Anticancer Drug Des
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hel per groups to the PNA, by the formati on of PNA- DNA
chimeras or by the use of |iposones or other

wo e@bneoes of drug delivery known in the art.Pdnes2004/040853
synt hesi s of PNA-DNA chi nmeras can be perforned as
described in Hyrup et al. (12®6) supra, Finn et al.,
Nucl ei ¢ Acids Res (1996) 24(17):3357-63, Mag et al.

(ool BBt o ool et Lo 780 50T s Bstars

i tyA erence RNA interference (RNAi) or nucleic
(19%2' g(iatazjrference (NAi ) is a process of
sequence speci fic post-transcriptional gene silencing

&Vef? I:'% H’E)adtgplgrq © I{érﬁ% I\(I:ﬁﬁﬂslg @m%@ggge I?]anthn can be
modif‘é@%ﬁhe‘b%s@@néﬁ@tf‘éﬂbé?hﬁ@ idr h‘é@Pﬁ%@%ﬁk@%ﬁ@rﬁé prove, e.g.,

nmechani sm wher eby t hé produ t| strande
the Smb&ty( hyma’tl@r ocleeibbéitssofﬂmdedlenutel ef ar exandisle ( theNdggxyribose

phosgf i PR T LRI Fs drsL4 B Ml el 9 Preapogpatcs ki

acid$§ Sé gﬁhﬂ &t &S Bibs@ran(@&mﬁé&bmaet;héhustr@ Ws used
For i nstance, D cer F?glocesses he dsR into
hereip, Flmterms: wepiide nuelainasidsz ar iPNAStiefemlg mucleigrmeid mimics, e.g.,

ONATRIS B o fetutynbPER PRl KbERe T odlpies B &°

pseudmpébﬂeé b&ﬁkl@m@aﬁ@bﬁ mecf@[]bhémral&mdfé\b‘bas@dlﬂé(ﬂetalned The
silencing c t hat cl eaves tar

neutggl hackbarpe aﬁgg'&w h@@n showadoaHew f@bﬁm@ﬁ% Rybiigizatipn to DNA

I y.
and 5 BREEIRRGH 6ol T3 Rl ggomers can
be pdra]‘Eh‘Msd usmWandaldm mmbep“tldlees;wtl’ﬂesflfbrmomls @s described in
chemi.c 03| ce for efficien
Hyrupr etgl; ﬁ&ﬁégnﬁ Bk Py Qgéze eB"Q%N?H@C&ﬂtS({'ft@A (1996)
93_185-¢1@pl es see: Ch| u and Rana et al ., 2003, RNA

1034-48; El bashir et al., 2001; Parish et al., 2000;
PCT Publication Nos V\D 03/ 070744, WD 01/ 75164, WD

0 36, WD 01/ 49 . 01/ 646, WO 01/29058, WO
oo BRS £AnA Hor Talle 2Ry sch b RS PG aPRIAUSRRF OF example,
PNA%%’WQ%@% %‘ﬁh%né:’é‘bleﬁﬁtldﬁ?ﬂ AGEs 9oy ue@gé%x—:—kﬁ@ 'modulation

the disclosures of which are incorporated
of gensf exprassipn bgoaw. poésmbgérans@nptl@aor trapslation aerest diinbibiting
ve acti

.d i
repligiony NABRIEHE PRt vEntiPh it eth b dsede dise dBliiera PNA
can 9% ueBeg iPthdahdlysis Msﬁfglélba§e watrhnatauoﬁgwa g@h@ltgpbl FePNA-

g , replacing the 3 -term nal nucl eoti
dire glaﬁrgolggga@a[tglc@ restectiomnzmes whentused in combination

it SRREEIBRIC L2 R Rl 0 09, LI g probes o

pnmets ﬂoemA @BQu@ﬁceﬁam hybhdination gyrupretket@ogef supra; Perry-
-O net hyl nucl eotides and nucl eot'i des

O’ K%ﬂ?&?hl(ﬁ%g@ szlpr@) or

In another embodiment, PNAs of the present invention can be modified, e.g.,
to enhance stability, specificity or cellular uptake, by attaching lipophilic or other
helper groups to the PNA, by the formation of PNA-DNA chimeras or by the use of
liposomes or other techniques of drug delivery known in the art. The synthesis of
PNA-DNA chimeras can be performed as described in Hyrup et al. (1996) supra,
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4'-C met hyl ene bridge in dsRNA constructs,

substituting 4-thiouracil, 5-bronouracil, 5-iodouracil
w@easB86q2e9m noal | yl )uracil in sense and anti SenBE&T/US2004/040853

strands. PCT Publication No. WD 01/68836 descri bes

nmet hods for using endogenousmf deri ved

dsRNAt oatt enuat e gene expression. Further, the nmRNA

el MR- TRd B HE95 81, g3 Rl g Res

(198@&;t HIF73C ahfl Piéiérséelelt al. yBidofghic Med €hednt bett (1975) 5: 1119
medi at ed silencing of a second gene expressed in
a distinct cell type, a phenonenon terned transitive

RNRNA/Wugleic Aciddnferfeyenee rna 9: 25). Protein The
present invention extends to an isolated pol ypeptide
conprising the am no acid sequence of SEQ ID NO 2, a

VaRNW{ntve | ﬁﬁé éRfJPfl)’&%[ﬁﬂ'élcta'&ﬁf R rfetenad (NN%QG rﬁbcess of

deriva sol at ed nucl ei ¢ acid nol ecul e
sequesnvedspegific posittenscaptional genessilencinguwoadiated hyshayg interfering

RNASOINAS) ehaort ntedaing hifelcaticsilnigy Tits Pehéessria fhodbnt to be
an eﬁ}ﬁﬁh@ﬁé gecoﬂéaﬁiéot JfoASS metthdinisn® MhePébydtespriodnstiombPdouble-

e nuc ot1 de sequence of SEQ ID NO 1 such that one
stramﬂedTBM\saﬁdsRN#m)lQ]‘ dautbia strandeshBuclgigcids (dsNAy), for instance as a

s S SHAER G, OLLEANETHs B 13, USRS Bl oo o

as dider ‘%Beﬁﬂé’infét\éﬂ? 20D MONakIrd 408!883) eF oil ifstdmeegDidee @rqm@ses the
protein, respectlvely whereas in the npuse,

dsRNAdNEasiRIA pisee may hesvelvediin gxeising At~ arbgs- rm-;eo,i'ﬁp small
termrgh KBS, SENRSf inppat L e dptiofiet bl he R rpponse aso

invoR@¥ aHf ehdendlésie @cﬁmb@xpguN\IAJImdm:emiamtelncuﬂgaasomplex (RISC), that
enbodi ment, a nutant _protein of the prese i nvent i ?‘n
cleayes tqygebg@giﬁsgtrapmed B&)A Ip%\énglgpgp@@,cé) gomgigmentary to t

antl;pe!n%te %thn[H &ﬁﬁ%ﬁmﬂ\(@%%@% 2 2H @e‘ﬁlbﬁg)éw 15‘988) Optimal

y tob a 11 gand
des@ﬁ)ofl‘siRNAbl UsRMASpsMAonrtdsM@os basedioalléngthr stractges, chemical
profeln

comlgpgqtlpp@frgo éqg\ue)n@g pLE lple@tt Wéﬁw&tqrgﬁ( o lf&tﬁgfs%rskllled in the
art (fcgr%%lme? hak! (Y‘,ﬁHOérﬁH RaAa kL.t D603 RRALY: @034—&'8 E®ashir et al.,

rom ce or tissue sources by
200pPangh etale, 2000; ACRPublicativimaNes. uW@@%@WM Workt/édp 164, WO

ol W84 L SOEEN g ST BBty Biihacivo conotose

wo@{j@?séf@wa %%74\@\/\@99}5@"05@ C@haatanvpat@nbx\gprmbn N6.

em cal synthesis of theprotein or th
2 35&)1&®dbelchm:lasureh@f wmrwncwypr@edtwﬁ@&@np@bt&me possible

m‘odS ﬁ(catlons t0 the siNA or dsNA to improve activity include but are not limited to: 3'-
terminal dinucleotide overhangs, substitution of one or both siNA strands with 2’-
deoxy nucleotides (2’-H), replacing the 3'-terminal nucleotide overhanging segments
of the siNA duplex with deoxyribonucleotides, modifications to either the phosphate-
sugar backbone or the nucleoside to include at least one of a nitrogen or sulfur
heteroatom, 2’-amino or 2’-O-methyl nucleotides and nucleotides containing a 2’-O or
4’-C methylene bridge in dsRNA constructs, substituting 4-thiouracil, 5-bromouracil,
5-iodouracil and 3-(aminoallyl)uracil in sense and antisense strands. PCT Publication
No. WO 01/68836 describes methods for using endogenously derived dsRNA to



10

15

20

25

30

techni ques. Biologically active portions or fragnents

of a protein of the invention include peptides
WEupne@dng ami no aci d sequences sufficiently PCENS1008040853

to or derived fromthe am no acid sequence of SEQ ID

NO 2, that include fewer am+B2-acids than the full

| ength protein of the invention and exhibit at |east

one activity of the protein of the invention.

attepygie. geng ?X%T essian- Eariher.dbeimRNAdergeiad fenRiAi basdeen

' t ] L past F V] b
sudfRSltol B lertbigh 1 ¢ 281/ AE LN sy Biggiaq o @ e
in onetdelidype agdean lead th &NAiahediate sildheingvkateeshe géhél expressed

. cantain two sequence stretches that have previous
in abfg%?mtéﬁhmed 3 BheROpaReR raedlansilive/ RN {Aldes et al, 2003 ma

g:2eyongst GPCRs of the prostanoid famly (Hrata et al.,
1994) and are also present in the guinea pig DP
protein: QYCPGITWCR in the second extracellular | oop
an®refEisy| SI VDPW FI in the seventh transmenbrane
domain. A biologically active portion of the protein
of the invention can be a polypeptide that is, for

engereBat et st ¥ sl ol 5iidhtneraing the amino
acid seduetecwfSRQ IDUNO:2, devdridrit eiersbr, @ﬁ%bnﬂm@é@ﬁor@n analog or

1 he% oteitn of the present invention. reover, other
deriyatiy @'ﬁeé%‘ﬂy active portions, in which other regions

of the protein are del eted, can be prepared by
reconbi nant techni ques and eval uated for one or nore

of Arhisolatert hicleil acid moletile £nebdingea praléii of thé pr&&ent invention
h invention. F“Hr gaﬁr sgku dance directed to biologically
VNG| BRSIENSET DPLATISTS TRE thal ehPFEhIDINO By 061 @atariat,eian be
dtéd’ iy ' it -
red BPAIPRS oo MR RIRARS g o dltions
into tha buclentide sequence/obBEONKD NOot such tatIrH@ dnbks 2mires acid
Ltffer in amno acid. sequence due to natural allelic
sub%&{;{l%qﬁ,ang‘onﬁlﬂré%é% saregnfro ko the pncasies riptgin. For
P, e Hie Rind aiel i
cxaBDl, 8 RS AR ARERSIBIA o A36t, AA BhEOS o acids shorr

in therastineah pigr DPrHrofein.gespectiviely, avhereas imthehmbusechurdas aad rat DP

oGN8 RSP S Y S el St o
coulBER ¢rbalid Be #iériirey 8hdor thdre Melcictidks FhAY int dney;{)f fhBther

rotein of SEQID NO 2. To determ ne the perc
Oﬁh&BQH?$ty of two amino acid sequences or of two nucleic

aci ds, the sequences are aligned for optimal

compari son purposes (e.g., gaps can be introduced in

t hin 3 partieats evhbedifriens(a AUtAG [6ich Of tHeSlebAt MYEAtion can be
foroptimal alignment with a second am no or

sequenc
assarYGgﬁeF cﬁa&'ﬂ% apii teniorm. protain:gratais intaractions Witle prateins in the
i W3ES (At £ [ - am N i d si,tions, or
's,lgnﬁlﬁg g%tw\% , %%gp%%gorl]lg?&%ﬂd%ghﬁﬂd?%%e Ay 'to bindto an
intracellular target protein, or (4) the ability to modulate cellular proliferation, cellular

differentiation or cellular response.

Native proteins of the invention can be isolated from cells or tissue sources by
an appropriate purification scheme using standard protein purification techniques.
Alternatively, proteins of the invention can readily be produced by recombinant DNA

techniques. Yet another alternative embodiment, is the chemical synthesis of the
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then are conpared. Wen a position in the first

sequence i s occupied by the sanme am no acid residue or
woewsee2dde as the correspondi ng position in tPET/ESM0OHC0853

sequence, then the nol ecul es_are considered identical

at that position. The percen¥3'i dentity between the two

sequences is a function of the number of identical

B S TANAY i PicRIBIRRSubie o bEE Shess

tech@fqueesi tions (e.g., overlapping positions) X 100). In
one enbodi ment, the two sequences are the sane |ength.
The det er mi nat i on of percent identity between two

S BRI AR FH6REB Rt b pPor@R BERENAion include

pep‘m?és”wmpns]ﬁb a&hllcradmﬁequaddesesﬂlfﬁmnMdenmmao ios denoéd from the
two sequences is the algorit lin et al

amingyep ALaNBER OLORQ 1@@5? e Jeslud B artingcacids than the ful

Iengggf)ggglg_e‘cgé%1nv§ﬁni@ﬁ +XHI'\9|PQ 1RS¢ H%a&ﬂxﬁ@ﬁéf the protein of the

orlt mI1sS | ncor ted
invehtien. NH?ypiﬁﬁllyartﬂolX&céﬁgf aptmag partmnefcommserm Uomamabr mollf with at

leasf Bhe @bt SEBR RIEIIB LIS CUSRUAT. BORGWIRRE (D IRd P pctive

I
e e s

have préviousiabeen eeported toebe chataWnsmeaHaccenmrsedmmongst GPCRS of

the prpsBoTd THIPEY (WP S -1 Mo LA s Bblterin i ouinga pig DP
protEat R GBETIVORiAARe séeﬁwdi@h@a&éuulan@?bﬁaSchstmvopwm in the
respective programs (e.g., XBLAST NBLAST) can be

sevenibdransewemibrape/damainn db biokogicallyradjive postien Rethe protein of the

ol 5B Boblh i SEPRA PR 4, 28 5T g amin

acidshif lsHgier Pabtiutdr BibRigicatly astive p@lgﬁb@dééﬁ)&ﬂ)de%ﬁe br inbre
e

Such an algorithmis incorporat into the ALIGN
idengified stikeiuralrdanpaing o fhe ﬁe&telinsofﬂbe presgent frventions Mareevas, other

bIO|(§ %&W&g SR §n %%Wgﬁnerygﬁgné%f Hezbl%gelhl%ﬁ%ﬁbheggh can be

conpdri ng am no Sequences,
prepwe@ bty reesmbirant aéﬂrm:qtmsgam eesiigatedaen ahéy)rmfhor&)fahd fanctional

penal ty of may be used. The percent ident Iy
actl\ﬂ@%%wetmet%anmec@yeew feirther gudance gq%é] to biologically
rele\t\héﬁftﬂig{gﬁ&g ﬁfe’ﬁhb@ﬁtlérparteh&%@qé IbRSH “I?%}%Elet ¥ th or

OWI ng gaps. In ca ating perc
identity, only exact matches are counted. The present

f
or ExBer aseghl ateins ainsoman el JdenteaL B T Nz and et =

I t
OBt BB ) N2 R 2 saonce

duetto naturpbaliglie varidtiomor nnﬁag@eess For example, such proteins and

polypeptides possess at least one biological activity described herein. Accordingly, a
useful protein of the invention is a protein that includes an amino acid sequence at
least about 65%, 75%, 85%, 95%, 99% or 100% identical to the amino acid sequence
of SEQ ID NO:2 and retains a functional activity of the protein of SEQ ID NO:2.

To determine the percent identity of two amino acid sequences or of two
nucleic acids, the sequences are aligned for optimal comparison purposes (e.g., gaps

can be introduced in the sequence of a first amino acid or nucleic acid sequence for
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i nvention". A "polypeptide of the invention' refers to
a pol ypeptide having an am no acid sequence

we@enseepeendi ng to SEQ ID NGO 2. A "pol ypepti de PoL/US5004/040853
the invention" refers to a pol ypeptide having an am no
aci d sequence correspondi ng 24 a protein that is not
substantially identical to SEQID NO 2, e.qg., a

ontTA AR § sShbhF e DA 8o5h8ncl B e ac

resndnreg&ml riidleofidebiat carréspdamﬂngfa@mﬁb%cﬂf péQﬁoh@M?ﬁ&él@Bhd ositions
the pol ypeptide of the invention can correspond ?P
then gre gopsiaredn Vierma gesition indhe firgi sefieeaes is @acupmsby dhesame
| D
ami] 9931 b SELENRa9 8508 Bl R ol iy M oL

sequent:entﬂed the maﬂdcuﬂes aré bahsmb%@@bﬂﬂ@ﬂtatdﬁamoﬁﬁtﬁ\ The percent
ention and the pol ypeptide not of the invention are

'de”‘i‘tMg)@&N?%” fheww pRandesde Reftinctigreobiieyipepberel idetics positions
sharéd Eg'tﬁ‘é‘ %@gh&;\‘c A ﬁgérb@ﬂqd%ﬁltgmn Nnb&F 5 lﬁgﬁgﬁél pgsitions/total

rm nu e rnven
numbsreﬁfmos'itmsd& @/ otarlappirtg pogitiens) X 100). In one embodiment, the two
Utathlﬁﬁg S- tran%{\erase (GST) in which the
SGQUEBF%QB? e{89%nyention is fused to the
C-termnus of GST. Such fusion proteins can facilitate
the purification of reconbi nant pol ypeptides of the

i hendeterminationrod peesend nd!mmtyrbetwe@ f\nzmsequmcefse:tam o
to, an | bul.in

s 38R PR RS, BB SR Bl et o
mathbhiRidal QigdaHHHe DERSE IR *tl’{@ Qoﬁfp‘éﬁ!sﬁn '6?&9& Vse&ueﬁ&é% is the algorithm

i mmunogl obulin protein f
of Karkmah@l@ RyogiNail Acad Sei S @.9900,67&2@4 maetifiécbas raKakim et al.,

d
Proc \BICARR] 8bEHSAY1B0R] 86287518877, S BE 2igarBmg Mcqporated into
the NEJA@E and XBIgRST pestahixeof ReRPUPET A, Qf Kol BRf gtd%) 215:403. To

i nvention on the surface of a cell, thereby
obtaig gapped sligeaeptvior eemparisendiugpeses, GanpadcBiLAB Tiaan be utilized

s okt RIS ERVBER Rl AUDLE- 169455000 oy, s

Blasta:aodw]a‘s@:i to parfoinobintifeeated el el tHaft defetd HR@relationships

| i t f th d t
betwa Biledlon ALonA ShaLAIPThmRoUVhoR HFinG BLASE: Ganped

BLAS"'P&nJi iF‘QIt@Qslt&o?HrﬁétthQQje‘?é IF@Q}Qn%tb% éﬂhggr%%%cglv% programs

tenperature actory func hor
(e.g., r}%lnASEamdrMBhASﬂ caalbetuwdi; sdé httpdrnaw.ndbv.alm Hits §8¢ € Another
ases such ﬁ Iau oma, bl ood di sorders such as

partici 3SR SXTHARRIR A DR GRA FaorEh TN Hlged dor e
complah@bﬁ %@sé&ué\%ééﬁ'@thé‘bb%’n i df'm{la} 'e?af f‘CA‘B%s (1988) 4:11-17.

hyperactivity, allergi'c dermati
Such @srglgedthny st insorodatet rintoi tbed!dSGNthogvmqubmmamO) that is part of

the GG SEGan PSR b TR R RSB 2RL IoN program
for cohm’am@g@rﬂﬁwd ébl@ @@guéﬁcémtal DA 199 w&gs}g l%té?l]?egiteari]) d, ;é ,gap length

uri l'i gands and in screening ass
penal?yoq)fe ped a gap penalty of 4 may be used.

The percent identity between two sequences can be determined using
techiniques similar to those described above, with or without allowing gaps. In

calculating percent identity, only exact matches are counted.
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that inhibit the interaction of the receptor of the

invention with a ligand. In a particul ar enbodi nent, a
W@ k0s®642¢9 or fusion protein of the present i nvRC/USW04/640853

produced by standard reconbinant DNA techni ques. For

exanpl e, DNA fragnments codig for the different

pol ypepti de sequences are ligated together infrane in

acgordance, wi t chpi

oy T BB h T By fetigs REaHinBiRE Ry i Bonptapistof the
inventic®at A9 ised gtdihch I“ctﬂrrmmmpmtem”gﬁs‘fumn pootpindwf the invention

appropriate termni, filli ng-in of ¢

compisopPPapeptiae RABER NS Treseay IFEH Toh PolbEaBT not of the
mvelﬁppglgzA@%}pr%pﬁi’d@dﬁh@ﬂﬂmﬁﬂ&f REdS tb g&%lxﬁébtldé"hé\ﬂl% BRramino

€ fusion gene can be esi zed
acid @@qu@mﬁe oo speretimg ttuSEQ Hx NQI2 nd\ ‘patlyprepticle rioaf the invention”

referp ta g BoRIgle l@%&lﬁégﬁféﬁlﬁb@'&?w@&f yFesar i o’ Bfotein
that B & sru'béﬁanttlgllg %B?#ti%g%t@i@i IPVROANES . REHIEARA thids dlfferent from

consecut ve ragnents that subse uent | can
the pﬁnmabfethealndenmlrahd ﬁs dzeh\te@i fg@'ndhatsanae Ohar%ﬁereng@ﬁg@nlsm
seq uence isee e

Withireh s peseinuer Hedn oy ihonfeseid Bl Mo PG Gn
corréégﬁhdatbreﬁla&ya SBHB‘H%faa SES PN e;bbéfér%bﬁf at Iéaéﬁ?ne biologically

A nucleic acid encoding the polypeptide
actlvefpctrhen |oﬁaeSEQdE) NO:2 Wﬁhun the ﬁuﬁm@pt@anth@eteﬂﬂoﬁ@@ab'y linked”

o e S SEBY SR RARER 58 BBk M R ®hpontc o of

the thé’rﬁTHri e fu%@@ efranfciceadidotiept The péiypeptitie ns of the invention
expl ai ned above, the present invention further extends

can be fusad tnthe Ntersrigus or Qaerminis efitheins!xgepsiderthe invention. One

oo Py P2l SIS (05T 608 58 poiocpice

of theGaEHtRIMES fuset fo e Gitéenidus of GST.rBudgRisisi sroteids can facilitate
PCR- nedi at ed nut agenesi s. Moreaover, conservative am no
the puifigation of reeambinantaelypeptfasoTihe dnenionmor
predi cted non-essential am no acid residues. A
"conservative am no acid substitution”™ is one in which
t hi amdther sribddirasnid adusisnpepleit ofiths present ianénﬁnraextands to an

d h
immgnogoPalinMNaIN Ras BRetal SeRar ot SEchpA0R fised B
seqWAde @EihBd%FrorR asr'n@Hb'érr o?%?fnhr’hl&no%bﬁhn %%télrﬁﬁnﬁly The

unctional equivalent, resulting in a sil
immahbglobuliniusab protein efsthéomvemlommamb@m@rwnamdﬂnmm

raf Sl SR BB ol AU i
otvidtPa Qng\’ﬁpe?ﬂé gﬁéar%@ggj?&g %f% gfgflggnoﬁ@hl tﬁg%ﬂfﬁ’eee of a cell,
thereby to suppress receyptor-r%edlated signal transdugtlolnn/(f:v \}fvoe The
immunoglobulin-fusion protein of the invention can be used to affect the bioavailability
of a cognate ligand of the receptor of the present invention. Inhibition of the ligand-
receptor interaction may be useful therapeutically, such as but not limited to, treating
or modulating sleep, body temperature, olfactory function, hormone release, pain,
gastrointestinal tract disorders, liver disease, eye diseases such as glaucoma, blood
disorders such as thrombosis, inflammatory disorders including but not limited to
asthma, allergic rhinitis, airway hyperactivity, allergic dermatitis, allergic conjunctivitis

and chronic obstructive pulmonary disease. Moreover, the immunoglobulin-
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al ani ne, | eucine, isoleucine, valine, proline,
phenyl al ani ne, tryptophan and net hi oni ne. Am no acids
W@ ovba6a2dNg aromatic ring structures are phenyP@l/a81006040853
tryptophan, and tyrosine. The polar neutral am no
aci ds include glycine, serin&6-threonine, cysteine,
tyrosi ne, aspar agi ne, and glutam ne. The positively

charﬁeg %bas c ﬂ aci ds. include arginine, |ysine
PolypRPUEJLPIaN RO eﬁﬁ%o @‘@df‘}’%l(}ﬂ 3P &iged Asi imnaynagansdo produce
A et [ A IgREUS 2Ry SO o8y so TGy molecuies
thahiphibitithainteeaaiion efthe eeeaptoneftthbyinyertiomowigh arﬂgéﬁdgel

el ectrophoresis, or isoelectric point. Particularly

preferred substitutions are: - Lys for Arg and vice

venaa sarbbulbPamdiAshi 'aVéfm‘hEﬁE: QF flIYn B?otgﬁt ﬂﬂ%gﬁ %nt

G u for Asp and vice versa such that a negative
inverdipnye predunesl b},eerl;andasérecbmblrrmt &NAHet:hmtquasf Fee exé]ﬂple DNA

fragf S S olig ThE I eBii moiRehiiR 2eaapces A haried tagetber i

franﬁ@ﬁﬁamdrbam@lwnﬁtdo@wéhtl&wal tEHm ARSI S dvarRSRUBY | .
ani no acids. Amino acid substi t(?}?él ons may a ﬁ'% B{' eﬂ%loymg blunt

endefdtar StREgS- Qf‘@eﬁdﬁﬁﬂlm mrélgaﬁoanﬁastﬂcéloncenmyme dlges’uon to provide for

oo S W 1 ARG 055 e b SiB et Slgepratene

treahnedigi@samnd hnde@taftﬂé J&Mh‘ng a‘hd‘bﬁzyﬁﬁﬁ’é‘t@lﬁdtﬁhr qQHHrRthets 2
ticularly "catalytic" site (i.e | s can act as an
emidgdlinest, ths dsiomaens candeaithesizerhy senventiarial tecrhnlques

t
ol B oSN i . AR el R A EBR 3 e
fraghhents aan ba dangegh bot esinganehotptimees tHéligild @é@t&é&nﬁleﬁ%ntary
along all or part of a codin

uce rando
OVGQ@Q‘% EAVBEN gEQCPDS%){twe mfrwgpt%taatjslabsawenﬂy can be
I t ene ,
ann@%l%é%ﬁigler%gmphﬁég éc%) :@\%P%?téo ﬁE#%Wesﬁe%@%Qgg ﬁ%% &9 Rusubel
et ak esupira). ddoradvey, mﬁnyIemweu;mmvmemomﬂﬂercﬂamoéﬁilable that
0t ei

b | dth
alre 8P PGRR S fusiin FEEER o2 S Sb PabPePHik oA valeisegidgncoding
the pél%é’rﬁt%%eéﬁthbﬁN\%HtldNbl‘é‘Boﬁiéﬂcth f 33N Qgﬂﬁd fifto such an

(mmetic) or as an antagonist. Variants e prote
expressione/ectyen thah theafusion weiedy i lekeoyinsramg¢néss protein of the
invefitiSh. di screte point nutation or truncation of the

prot'ein of the invention. An agonist of the protein of

the invention can retain substantially the sane or a

suNsekeioAcitindPaiteni Ealiargst i vities of the naturally
occurring protein of the invention. An antagoni st

As explained above, the present invention further extends to variants of SEQ
ID NO:1 and SEQ ID NO:2. For example, mutations may be introduced into the amino
acid sequence of SEQ ID NO:1 using standard techniques, such as site-directed
mutagenesis and PCR-mediated mutagenesis. Moreover, conservative amino acid
substitutions can be made at one or more predicted non-essential amino acid
residues. A “conservative amino acid substitution” is one in which the amino acid
residue is replaced with an amino acid residue having a similar side chain. For
example, one or more amino acids can be substituted by another amino acid of a

similar polarity, which acts as a functional equivalent, resulting in a silent alteration.
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can conpetitively bind to a downstream or upstream
menber of a cellular signaling cascade that includes
wo b@sps@dei n of the invention, and thus inhibi PCDNS2004/040853
nore of the activities of the naturally occurring form
of the protein of the inventiZh. Thus, specific
bi ol ogi cal effects can be elicited by treatnent vvlth a
imted function. Treatpment of asub
subgtiiEs o aining,S6iciifiSh 48 setng RolebasRnce al éabolvpeptide of the
pred8&ht iMidhtRn tﬂéy‘ﬂéesé]é‘étéﬂ FHdry oﬂ?ér%éh'l'?o%rsf 8f fR %la%{ﬁ) which the
protein of the invention can have fewer SI
amine acid bb]oelga rF@Ir gxargple,dhe meapoetnihydrophobie) aatioo abidﬁ include
alad&8y I‘ICJ"]]% im of t%ﬁngrort in. Vari nts of the grote' n
RS Rty isRiUsinG, vATinBylinS P hRMVATRNBE. Hyjoiopbea an
met(hrﬂrmél AMin@acks cIHtAia §ﬁo$nétféﬁrﬂb‘~‘s’dr@&[l¥ésf él%cbl%hylalanme
screeni ng conbinatorial libraries of nmutants, e.
trypteriram@ndriyrasingnt She gplarmeupebamino aeids fireclilghe gmcmm serine,

nd e RSB e RS0 e

(baéiﬁ)/smirhd)ac@é%cﬂ@d‘@bf{:{lﬁﬂebWsﬁ@"@hd]ﬁFsﬂﬂin@ TRE REGARRINS charged
at the nucleic acid level, and is encoded

b
(acidie) jaayjne @gidsdRelurpiaspaitic acid andegjuiasic bicisk agyclmalteratlons will not

be e\!ﬂi; yc‘;[’%}{ o &f )}% pgg ﬁgsgcﬁnbé; t\/\fe(?%hteai%acg%{%ﬁﬂ ined by polyacrylamide gel

elecﬂfommnesléemtiswscnrmtpumene sequences such that a
degenerate set of potential nucleic acid sequences of
the invention are expressed as individual polypeptides
or arger fusion proteins
F‘%lrﬁ&?lgﬂ;tr Bﬁ éMeg%b?tlﬁ)%ngﬁ éal ning the set of
seqdqso‘esAtg‘ andheicenweraa isaoh thetreepositivdeh@rgarmag be maintained:
vari ods t hat caﬂéﬁe used to roduce

t t
T 5rGlinfalAsp Bhd e Vala e ARt Bdei® Shghanay berpaintained:
a d@#ﬁ'@(?ﬁﬁs&&H wlaﬂa%-@loﬂ%aﬁ%iﬁ%ﬁﬁa.ngaeahga'

synt hesi s of egener at e gene sequence can
perf@nifedAsm saah thatenfiee NHINarsye naisiairesd. and t he
synthetic gene then ligated into an appropriate
expression vector. Use of a degenerate set of genes
Addidrisubstitufidies Rag\deSinalde with Syithalic i, ehor%aﬁlréllyp{)c:curring)
the sequences encoding the desired set of potent
amipg@cisise aci d sequences of the invention. Methods for
synt hesi zi ng degenerate ol igonucl eotides are known in
the art (see, e.g., Narang, Tetrahedron(1983) 39:3;
| t @lmllha atlid slibstitdtivhsRewy Blcbe mttdize 16 Zubdiute bﬁ‘é‘r‘ﬁlﬁo acid
, Science (1984) 198:1056; lke et al., Nucleic
W'fh@: Partnébarb'mstﬁrahlf RIPPRIty.| anéaammﬁa a Cypmay ke inffoduced for a
d
poterfiBRINT lufdlEbRBGEF WA SR OB SP98 iR Thifoed as o

partoulaBrficatalgtivd siteliseqtintas eceas apracd ovbaseahd i®thePmost
rotein of the invention. In one enbodinment, a library

congron gH1iRR asiddn dirchemigghratalysishn Pre mayrke Kitegusgd because of its
partidufHy fldndr SRR, SHiADREcESB-turns in the protein's structure.

Mutations can also be introduced randomly along all or part of a coding
sequence of SEQ ID NO:1, such as by saturation mutagenesis, and the resultant
mutants can be screened for biological activity to identify mutants that retain activity.
Following mutagenesis, the encoded protein can be expressed recombinantly and the
activity of the protein can be determined.
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fragnent of a codi ng sequence of the invention with a

nucl ease under conditions wherein nicking occurs only
wab@aneance per nol ecul e, denaturing the PCT/US2004/040853

doubl e-stranded DNA, renaturing the DNA to form

doubl e-stranded DNA that can-28icl ude sense/ anti sense

pairs fromdifferent nicked products, renoving

si ngl e-stranded portions fromreformed dupl exes by

treatment with S1 nuclease and ligating the resulting

fr agamRiMts bf HePpreskhf ﬁ’w?ﬁ%@ﬁ( Béﬁ?@ﬁcﬁ@g"aﬁ:‘é&ﬁ Egaﬁﬁéhgﬁﬁﬁetic) or as an

met hod, an expression rary can rv
antagorusie sVatiards of the prneini ofttee rdentiongamiiesgerfieratad by mutagenesis,

e.0; dkTe G RartipBlatinBat tfipcelion o £ broteis Jae igregie. An agonist
of tlﬁ%?%’céﬁﬁoﬁﬁe GAPERtOA LRI r%'tai‘a's?nb@fdn%%llﬁﬁf@s&%gﬁ&'a”éubset of the

_ tations or truncation an or screening c
biolpgigahactastigsorf thematyiady wctyrringyinoteia of Hiesivedtion. An antagonist

y.  Such.techni ques are adaptable for rapi . .
can iR AR paHAg i S oF LB BB R mBepdh ot Effluer signaiing
casCaid i tinclides e Bt If thé InveRBoR! M EitHusIhhibit®ne or more of the

i nvention. The nost wi dely used techniques that are

actiyifies gbthe naturalyroqawriingsforpuef thexirptdin of the ipvestion.nghus, specific
. la i i i i nel ude .cl.oning, t .
R e L R R S T e

Treatnaartfofanduigectwitroavasant k&lihg avdubzet BEtHeaSiBIdgida activities of the

i ﬁrar of vectors, and expressing the conbinatori al _
natyyane eceidies feon of theptein alihe inveatientaesrhave fewee sideceffects in a

ol b S 50 B Bl 5 5 B ERILTD

ensenbl e nut agenesis (REM, a techni que that enhances
of functional nutants in the |jibraries,

LQS/_%%%S%; {E;preisib Phie BReoliemthat dndlioacts wilesepists
(it P g RN el PP Y oT s S byt fafloraries of

mutaeisg eqy etrencation, mPtaptsiof tha grotear ofthe(i1@AR)on for agonist or
6(3):327-331). Anal 0gs. and. Deriyvativ of the Protein .

antagioSt Sef ot 9BFEEGERoN, Rarasieaaliq, ThraDLnt Yasiera# Ghihe profein

of tHeiBvEHRSh HRS heéayasby bo%&gﬁal%u%&%pgéﬁtﬁ!tﬂe ﬂhg\ien?acid level,

i nvention produced froma chem cal I cation
and s enepdedby ehariggatashgena lierary.oA veriegatediranaof varthrity can be

prod et KB )o Crn Bl BaBRGR Bloud e esy |

oligstardiedtidesahicogeidye et aticAdhhf 2 MegBREGIYBEELST potential nucleic
sol ubl e pol ¥rrers so that the anal og or derivative does

acidrfquenees pf tha Bvehtiemaexyessenasindividral palypeptidesaor

it 3L GL 888l F BOE RS orofBht P58 ¥ b BRI prining he
set ¢freecaehces of tHeeingbhtort thesgineCthdrB@ire a variety of methods that can be
used to produce libraries of potential variants of the invention from a degenerate
oligonucleotide sequence. Chemical synthesis of a degenerate gene sequence can
be performed in an automated DNA synthesizer and the synthetic gene then ligated
into an appropriate expression vector. Use of a degenerate set of genes allows for
the provision, in one mixture, of all of the sequences encoding the desired set of
potential nucleic acid sequences of the invention. Methods for synthesizing

degenerate oligonucleotides are known in the art (see, e.g., Narang, Tetrahedron
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desi red pol yner based on such considerations as
whet her the pol yner/conponent conjugate wll be used

wo b@sapeont i cal ly, and if so, the desired dosageCT/US2004/040853
circulation time, resistance to proteolysis, and ot her
consi derations. For the prot'i28n of the invention,
these may be ascertai ned using the assays provided

(19395 3 oS & o ST B RelCl oY 85725 ARl g1, Science
(1984) ¥38:hpbenRe Et ¥t ONuckRIPALMTRES (TH8BMMYAENE
gl ycol / propyl ene gl ycol, carboxynethyl cel I'ul ose,

dextran, polyvinyl alcohol, polyvinyl pyrrolidone,

00 b, bR mchts B Rl 8, s oo be e

to gehitdiara Veraytéd pepalation of frAagment forwresening deyisudBequent
pol y(-vinyl pyrrolidone)polyethylene glycol, . )
selgatigprafppriants @ﬁ%/@&te'ﬁd?fﬁg%l'rv‘i@@it@[‘- %Wﬁ@ﬁm@ﬁ@nt, a library of

. | . "

codft] SRl fllim@istan s BOhSIERAE by BEAYA XSG fitnded POR

fragpnenti afzacatiing gdquenge bfthe inbreitnagitls ai muoieasd awderrdonditions
ue to its stability in water. The pol ynme

d . r may be of
WheJﬁW Wﬁk'@&ﬂ%"f“ﬁ/\%’i‘@ ,OUEHBC%W plenlie, tqér,lngthe double-stranded

n I 2 r
DNXIRRRTIRE e AP i LB kel DR GBhAcIas oo
senk&@nfisérse pains frabodifferentdiickesd produbts; remoypingsangléistraaded

of | yet byl en l.ycol 0 no] ecules wi Il wei .
porfinffori R miEtathibiss b EearaPRuv o St cF 2 lyating the

. K .

o e b IO B Sl Vel Ty et Ficti Y extession
librgrg cgn,bea derivkd tat encodess Nsterninadl and livteseal dkasimends of karious sizes
fteffeqts ifft any,. on bi ol ogi cal activity, the ease in
0 ,P]edHEﬁ ?'ﬁ'g? Pﬁé (%@PQG or lack of antigenicity and other

known effects of the polyethylene glycol to a

therapeutic protein or anal og). The nunber of polymer

ol SRygraldesbnigues gfeinewn imtheyaid fen screening @eneviaduets of
conf¥aibPal o 2 BRREHY BAAY rhBeb i i iipr i Scldbning con

librarizedfofl gehs proadigsts bavimgya Qéleuiedi?rbpérti}. Buch teehniques are
tetra- or sone conbination of derivatization, with the

adagigRle frr rapid esrenningidthe aenadbeariesaqnergted Hiothgreangbinatorial
mut%H@HeéE of lttﬁé Efo%liiw d’ﬁbg EHV%n%PPQJhI\é%B%ﬂ \ﬁl&%}}gbgé:d){e%niques that

€ proportibn of polymer nolecul’es to proteéin
are antarable o bighttheoughveuitareslysis fdr scaggningdargedenenibiraries typically

ncentratl_;%ons in the react] OBI m xture. |In general,

. C i J .
inclugie clopinativn 9efs Weranninie FeplicablespmresiaR yesiors deaitsfeming
APPRrctE ol S (8 Pty Rereyy O F8GbRS ArrBaRESndlne,
consutdtodal géresdesderembndédipneen efhicte deteation af actesjred@ctivity

.ﬁopo,. di' -, tri-, etc. é t(51e
facilitates isolation of thé vector ehcoding the gene whose product was detected.
Recursive ensemble mutagenesis (REM), a technique that enhances the frequency of
functional mutants in the libraries, can be used in combination with the screening
assays to identify variant proteins of the invention (Arkin et al., Proc Natl Acad Sci
USA (1992) 89:7811-7815; Delgrave et al., Protein Engineering (1993) 6(3):327-331).

Analogs and Derivatives of the Protein of the Invention
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nol ecul ar wei ght of the polynmer sel ected, whether the

pol ynmer is branched or unbranched, and the reaction
wa@ondiosi2zans. The pol yet hyl ene gl ycol nol ecul esP¢DUS2004/040853

ot her chem cal noieties) sh d be attached to the

protein of the invention w I consideration of effects

on functional or antigenic domains. There are a nunber

OfMBFécﬁRJP "?ﬁ@tpr@éﬁﬂﬁ\?eﬂ}@i él@@'lﬁcl&&’eé BQﬁ\%’(ﬁ/’é‘S'dr%aﬂdgs of the

t he art, e. g. her ei n Incorporate
proteirfoé thenttwetion pf@dig:eldEfG)m@ cheTsicp| rrmie‘mltlga neapromeletof the

presBELpYRYATh Y LA rer e otiioh Bt of GBS raffre chemical

mOIeQPé@r{B&ﬁ‘e pR&tkirehBdtgne gl ycol may be coval ently bound
hr ough am no aci d residues via a reactive group, such

as a free amno or carboxyl group. Reactive groups

I
mof o e i) e fick Stk 0 A Rl YRS gbyESifrgm among
wate SBIL%Pe pBiyARergIsoUBat thel attifod B8 HBAvAtRe) Mnmebipﬁate in an
N-term nal” anmi no acid resjdues; those havi %a fre

AqUERUSRINMIONFISTpSUH A% 8PNY5|9edical apvirgnmest.d lonally, the polymer
will tgi §E%’ﬁi§ce§‘ﬂp?%%§é$§8lem@né Qﬁll&]ﬂ ﬁx?fh[)@ é\‘l’bvﬂ?‘ﬁé %%l@ﬁi Slect the

Foups ma
desifegsdlymer pass ohaucht dmidéngtldl’(ﬁea$)Wh¢d’téT}the mlwhgm&cﬂm ponent

conjggétgglﬁh%@tsusﬁdptrggrgéq?ga&) [ﬂﬂtghl gﬁu%&s&pﬁar ose%t ;:lgfulatlon time,
resrsggrzcé\%oeﬁ 23|9rarjm P’[Hé‘? C%QM@ gﬁ%fltﬁé erofdrtef th)é invention,

ITe a rm na chemca ed proteln of
thestmeay be eisbenalnedistnm el assayylpemadgd yeodinasxamples of water

solublgl R BrRAY 2PPLeg e TP Pan R EnRU GRS BTt IR cs
P0|Véwléﬁéjy%§ﬁé rry@ing\@s o%tﬁ?@ﬁb@yccﬂfp@o@yleﬁ@ QN%PFJO” ion

gl ycol ecules to protein nolecul es
carbof(ymlaﬁrmlcmﬂeluseo dekinan heoly\daytalephati polyving pyyrsdidene, poly-1, 3-

cionBEHE RT3 HEREuRE SBvRReBRHERLITY AR AIRNTFH. Bufipinoscis
(enth@hﬁoﬁ%fpbﬂﬁné}fs &bbﬁuamr@ﬁohwnéls? edRtiam, bylypaay at ed

preparation (i.e., separating this noiety from other
pyrrolisiomepplyethyleneg el cgropropidenss g egh hemgpelymsys, polypropylene

oidBhIFEEHEB oS DR SRS BB bconol

Polyﬁﬁiyﬂ?@ﬁé y§c Jﬂ‘bmdﬁﬁldéﬂmd‘emﬁéy ravk bdcantiages imyndpeifacturing due to

acconpl i shed by reductive alkylation which exploits

its Stﬂbﬂlﬁbéﬂb\ﬂﬂt% reactivity of different types of primary
am no groups (lysine versus the N-term nal) avail abl e
for derivatization. Under the appropriate reaction
COMHé fpb@‘ﬂﬁer s leaottarsf plesalagvigiglet, dadimay be drancheat or

A UL T TR —
abott3 RPT 4 dBout 100 kDa (the term “about” indicating that in preparations of
polyethylene glycol, some molecules will weigh more, some less, than the stated
molecular weight) for ease in handling and manufacturing. Other sizes may be used,
depending on the desired therapeutic profile (e.g., the duration of sustained release
desired, the effects if any, on biological activity, the ease in handling, the degree or
lack of antigenicity and other known effects of the polyethylene glycol to a therapeutic

protein or analog).
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pegyl ate the protein of the invention by perform ng
the reaction at a pH which allows one to take

wa@dwaneage of the pKa differences between t he BCHDBI904/040853
groups of the lysine residues and that of the a-am no
group of the N-term nal resi@dde. By such selective
derivati zation, attachnent of a water sol uble pol yner

to the protein of the invention is controlled: the
conheyadmbar of pelymes Nplegiies spatieshpd de &q)p@dem ofhe liyvention

ma@%a&?gpé%ct R HE #EuE et HgEal hf Frelhaf function
OnémMdyomeneWesivaties, LUrSmayldprOWﬂé fotecdii vid-, abtesl ek @e dobination of
wat er sol ubl e poly may be of t he t%/ege descri bed

denaet%wnamhsth@@ﬁm%awelffgr@?t@e@m@ae@ es 4¢-gothalemees; such as

anSRIEABRR O b3S B " BB 8Rc EERNE e
promlirdmmetmlesm&thbanverﬁd)n wititvdop casewillAheir sohatetdatisred ieithe reaction

the inventjon or a portion or fragnent thereof, can
m'%eué%aea%raéﬁh? ARHABER ﬁa%('aé@r@?sd%e%ﬁkenswf ezadtieatin that there

is nQ'é&@e§§‘@m@ Eé’d@o @Of'ona andﬁél%hté‘? n% an?ﬁ%g)l?e determined

technlques or po nmonoc
by feclopmsach as théftesired degmet mfcdmwatlm;tlom(edg herano) di-etré| stc.), the

mols @b BT o i bR BT Sl et ehPethe plimer js bpahed or

unb?éﬁﬁhe@loﬁhé*tﬁb ?éhcqiﬁhldaﬁﬂnkan%dl ng site that is specific
for - that is, that binds to - an antigen, such as the

proteln of the i nvention, or a fragnment thereof. A

v PenBRAYal idepiled (& Gine ehaigRl Miefest shula be
attabﬁé@ﬂi tHprobslh of @S invehtien madﬁdsﬂiérwl&i B\deﬁé&§ ron anctlonaI or

nol ecul es in_a sanple, e.qg. bi ol ogi cal sanple
antigeigd@naing.ohhareare %@Up‘rbﬁreﬂf ﬁﬂeﬁhmﬁet ineifeods available to those

sklllgéw ég’ @Bﬁb?%‘igl 0, éé)éﬁf(gr(ag%(; Egﬁﬁfserence (coupling PEG to

I MunNog obu i'n ecu

G- CIS(Fabse)e?farsamm &t alhat9oaIExpe HeRRRokRLO 028-103H repartinge
antibody with an enzyne such as_pepsin. The |nvent| on
pegplagon @éél\é&% using| tre% gblerigahl Fahexarples pplyethylene glycol may

be c@ig‘?!e&ﬂ? b%%nmm()@v%nagnen@ %:ﬁﬂuesoplawﬁed Vgﬁi@gtg s&@h as, a free

t her eof er eo or a

amigeior matbaxszl grbeped’ﬁeacaweagnoumrarm’@me t&hwHie aa activated
in thera of human

bodi es are preferr for use p
polya el glvgp! TP ISBH ey 16 boind nEnh RO GE cHissidSsdving a free
amlﬁé‘%;kcggﬂin%ﬁjd%rﬁsl 9531H8§§ ahbfRE W fé?ﬁfhéﬁed?r‘ﬁﬂsréic?d | residues; those
dies to |n uce an i mmuneé r esponse, icular
haviag aafree cgrbnmybgmmacludbcaspammmd Tesidted Igliltangc lacid residues

rotejn the inve t|o
and 3¢ CrisAL Ring R irsdihe: onu S ol ayeaipe be used as a
read¥QBigrégp faragiRAIy Bk 5cflﬁeth9h§ﬁ€tdl)%?>l H81eH8(FS Preferred for
therapeutic purposes is attachment at an amino group, such as attachment at the N-

terminus or lysine group.

One may specifically desire a N-terminally chemically modified protein of the
invention. Using polyethylene glycol as an illustration of the present compositions,
one may select from a variety of polyethylene glycol molecules (by molecular weight,
branching, etc.), the proportion of polyethylene glycol molecules to protein molecules

of the invention in the reaction mix, the type of pegylation reaction to be performed,
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I mmunogens. The antigenic peptide of the invention

conprises at |least 8 (preferably 10, 15, 20, 30 or
worenepe@nd no aci d residues of the am no aci d sSPC/ESNE4/040853

shown in SEQ ID NGO 2 and enconpasses an epitope such

that an antibody raised agai-8gt the peptide forns a

specific |nnune conplex with the protein of the

i nventi on. i nmunogen typically is used to prepare

and4he inripd of Wtalnmﬁh@ iselpcied DHeaminally nggylated peotgin. The method
of o[)f’é'i’lk?ihé écré% %ﬁggﬁm%&gzeﬁ EH ‘?)mﬁa%g@h )(lcg‘"p%ge%%@gpg this moiety from

oth@*cmbaopemﬂatedemu&né@ if rf@@@ﬁ@ﬂym ardyl lye by pueisisatibrpoPihel M-terminally
the i nvent| on or cheni cal | y synt hesi zed

peg}j’@i%@}ﬁt@é@ M arken @fcmeg direiedt Balesyiesr Splactive N-
ternfiAd) & |Hgﬁngﬂlf@9h<?w Mty be H Ilé'_f{eecxutr)‘sf1| ?@'aﬂﬁat%n which

I nconpl ete adj uvant or ’si m mTuno
explage rd]fferlentmllneaainvm]mfaflffaeﬂutmlsl of rmmhmy@nmtgroapls (lysine versus

the t\lmm A n%\;:q”;é@%%r ?&é%@% d R E&dg{ &r%%%lgteapéalcgog >é:ondmons
subét%\’xﬁﬁﬂy Qé]ect‘i\fé aémat%agﬁoﬁfat HféeNDtb?rﬁ Js wllnﬁs gaa'rt?cshﬁ gPo&i&

monocl onal anti body, a polyclonal ant
contan‘nlng nqo&,yraﬂt islachievetthd™ Qreammpbnmm orayl seiemtlvdeN-teumnally

ooy R Ristein b SVEBROEPY HieticBBe fia 2fien & At which allows

one&d thkd ad@aﬂtag@ RetHEPEK] Gﬁfe&aén@“s @étwe@ﬁrthélsréihm q}bhﬁs of the
capab i mmunor eact i ng with a partl cul ar epl

!ysmeh@qﬂlmeamﬂ tat ohthe ﬁﬂmmp@ﬂoumoﬁmwrteﬁalnaamalmyw such

sl RSB Pl Mo ErL 4% P 152 e S A or e

mvetnﬁenlléltt@lﬁ\ﬂ'rd)lwm Bed yomjagaliornnithhindipesniéntakes Efa%@aﬁr@doﬁﬁnantly at
descri bed above_ by i nmruni m@g a suitable subject with
io

the j nermfmﬁo@%n@ﬁwﬁ@a.nhmwﬁ niethen regetive gquums prch as the

Iysﬂ%‘%ﬁé%ﬂi éﬁﬂwosg §gt obd sb@s({ﬁmﬁmﬁﬁgéﬁ&ngmﬁgy%,%gg%ter soluble
polynanmasg betmmhe Ws{aﬁbb&@bm; agd isheularieivel 2 siiglé heactive

invention that has been hilized. |If desired, the
aldefyde %90%1“969|ﬂé% paqt?mpggar@\m@n Priyethviers alyse! t he

proq Y BRI EaRing R S rbA e e R M g et O

t echni ques, such as protel n A chr omat ogr aphy, to
obAatihodiee | gG fraction. At an appropriate time after

I muni zation, e.g., when the antibody titers are

hi ghest, anti body-producing cells can be obtained from

by Aot eBREe p@Rdn 47k RRHERL & HEHIOR HP ARG HRIELE Tan be

af P e R gues,

used esham iereuRdgen edénerdesantidieiiedihakoiiEihegirotin of the invention
Nat ure (1975) 256;495- 497, the human B cell hybridoma

usmﬂe%mﬁi%rdée@fmu%s fasipolyclonal amghppnaeigns! qrﬂm)/ preparation. The

term “antibody” as used herein refers to immunoglobulin molecules and
immunologically active portions of immunoglobulin molecules, i.e., molecules that
contain an antigen-binding site that is specific for — that is, that binds to - an antigen,
such as the protein of the invention, or a fragment thereof. A molecule that
specifically binds to the protein of the invention is a molecule that binds the protein of
the invention, but does not substantially bind other molecules in a sample, e.g., a
biological sample that naturally contains the protein of the invention. Examples of

immunologically active portions of immunogiobulin molecules include F ) and Fapyz
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4:72), the EBV hybridoma technique (Cole et al.,
Monocl onal Anti bodi es and Cancer Therapy, (1985), Al an
WOR008/06@209 | NC., pp. 77-96) or trioma techni queBCT/TURm®04/040853
technol ogy for producing hybridomas is well known (see
general ly Current Protocol s -33-1munol ogy (1994)
Coligan et al., eds., John Wley & Sons, Inc., New
i mortal cell i ne é}typlc 1y a

fraghyants HRE Go0 e, GeRRIRE DI TRaEYS KaS BnybpeaNith an ensyme stch as
pepSpt PR HEAtion ROV oL BONElonal PG GciEatidrid AHimiePE a6 Hies that

have tipe pnateamofsthefinvdrdione awlariant theyeof, ddregmeht therraf, or an analog
screened to identify a hybri

or RGNS eTSoin 5 BOYTR IS G TIHE SHEOHISS e prafgrred for use in
therlaﬁy %f‘hiu‘h@m dNBAaseE dr AR oRdstY, NIkt tH@ﬁN}ﬂa 'b?hpﬁf#nie‘dlsﬁﬁlbodles are

fusi ng | ynmphocytes and | mort al |ze I nes can

muqdj\deaw fikely thefroxenagenisLantibediestto gtuseaan immuanerespoinsasin particular

§ I.bod see Current Protocols in |Inmmunol ogy,
an ai’ﬁb‘-’r'%re’é?ﬁ?? heffisEves- ot ur e (1977) 266: 550- 552

Kennet h, in Monocl onal Antibodies: A New D nension In
Bi ol ogi caI Anal yses, Pl enum Publishing Corp., New
Yorlke fMIHengt.hL%m)em efielinyentionvearebg unedlormlternawy the

nvepfiprt ioies andGe R XBordk AR R e bt T B Hocr

immugogess. mh@tarﬁig%md/\ﬁéﬁtwebﬁ tHe efvantionyddng@ides atli8gst 8 (preferably
ipmortal cell |ine nyeloma cell line) is

10, dr2Que?p of mr@}@nmlaﬁwﬁu%ﬁf Heeaning agjdseaguence shown in
Sed Ylﬂmtg‘?y%ﬁeng (/J%ﬁégc’él{? gg%é B! a%%ﬂ?ﬁ)oﬁj?r}gggd agginst the

usi ng oma nouse 1 nmu

peptde famnma) gpecific imanmeaddnpleriwithhthensretstinof thy/@nehtion.
wth an imortalized nouse cell line, e.g., anyel ona
cell line that is sensitive to culture nmedium

?o%hﬂrrg %/rg’%ﬂﬁllp %‘Ggeﬁgﬂ n‘g%:b%‘?? aﬂhﬁ?&#e% 'Bg[g\‘rﬁﬁ@’lﬁﬁlgg a suitable

subjeah (6@ usabbltagoat fnmnsemrpﬂlnenmananalo)w\dhhrtgetlmnalrmgém dAn

echni que he P3 NSl/ é:' 63 Ag8. 653
app%ﬂ”@ﬁ%ﬁ@ﬂ“ﬂ&f’ﬂe é?rs%" 'Pﬁé?nc a'Hy rcﬁ’l‘&m ‘f’re@c mginantly
exp@é@éb Prbid bPMeAdEEntiohydy ééhéﬁhica’ﬂg VAGRSIZddY ﬁ‘olgﬁ’éﬁﬁle of the

myel oma cells are fused to nouse Splenocytes u
mveptjoryetT lhr¢| mﬁea@tlpadurtbemm bncludpbam ddjuwyaotklisush rassﬁrleund'g
n_t.hen are s ected usin

compled o oaghileiH e ah P iR aG R oBRyMHiEtdy ot olpamunization

of a&eithble(dibjetadtsah aRRtbESNR rﬁeﬁéﬁa@ibnﬁﬁdl%é’ﬁ a QEW%lonal antibody
because they are not transforned). Hybridona cel

respensa siestechagainsicihernipteimof thedipventiathe i nventi on ar e
detected by screening the hybridoma culture
supernatants for anti bodies that bind the protein of

t h@ni antibotly @f the pisent fiveation can be a monoclonal antibody, a
polyclonal antibody, or a chimeric antibody. The term “monoclonal antibody” or
‘monoclonal antibody composition”, as used herein, refers to a population of antibody
molecules that contain only one species of an antigen-binding site capable of
immunoreacting with a particular epitope of the protein of the invention. A
monoclonal antibody composition thus typically displays a single binding affinity for a

particular epitope of the protein of the invention.
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standard ELI SA assay. Alternative to preparing

nmonocl onal anti body-secreting hybri domas, a nonocl onal
wa@piosioedyo can be identified and isol ated by scPEENRIVg4/@40853

reconbi nant conbi natorial imunoglobulin library

(e.g., an antibody phage dis@#ay library) with the

protein of the invention thereby to isolate

[ | obul lib nbers that bind the protein
of BiRlanibaricacartbs Bretguns AaassIane SbarBaN imynunizing a

SRR 2 R CBEr S RIBRIGH T Nl ki
imnﬁy’sile;;hgaut@acizactargbe\knncﬁ‘.ito%tﬂ)_f)verltlmeehyolsttahelar?t4 hgghalgeee such as with
an oRRsTe e TTaRaRomRER! BPHiAEHIBE) RincBaEURIEA of the invention
thatedd bhéaH ﬁ‘aﬁr‘nﬁbmﬁéaaw c?esf" I%H Hw%eahﬂbcﬁjg/ﬂﬁb@chl;& @F&ted against the

screeni ng anti body di spl ay brari are
protelivekthekinveniivn ean he isnlated(fram thx mmhmal (@ughsfroem thﬂ blood) and

W ERT R IRTAE M TN

obtdi i 15G (H2BEN. AdGin pﬂ&&lbm@éﬁéf lnﬁrhﬁn&fatléh e 8EW’%n the
J 1993) 25(12):725-734; U.S. Patent No. 5, g;
antlb@év ties pEh g&@smnth/rqwm celsTcamy bBlQbialned fmm the subject

andeR Yo iAo eiold) 4B bsiafiferE rbitigs. St as the

hybﬂ&élﬁé&é&‘\m&@ dﬂgbially@les@ﬂbé@b %h?é-’r/&mﬂ\lat I\§3975) 256:495-
Publ i cati on . WD 92/ 09690; PCT Publ i cat i on

497 gtheogpan & ﬁ%" AykridBa techniquaifaiiereteal;, hewnyns dioday 1§§983)
4: 7@2(@@@9%&%%@6% ue o@gér:gt: ?@%Pﬁgﬁbng%ﬁ@ooaﬁ& 8nd Cancer

nmeri'c an umani

Thecapyp(1885)g Alart R. Hiissinangpnon-98) oatrigma techmqueanTietechnology
e usin t andar d recorrbl nant DNA techni ques. Such

for PfﬂaH@Pg@v AEoMaAsHR walldnavibiseseanesaly Gyereat Peacels in
lmnrgfIr f goy) mgaﬁ'e@antengﬁ?mie UL SoKa0NR é{r_e\h%rk NY).

exa usi ng’ met ho described in P
Brieﬁubzhm mnnloﬁhal Nall Imm(tambell;ﬁaInyelﬁmna@apseﬂ@adetoﬂymphocytes (typlcally
A I|c¥ion No. %187 EuroePatent Applic Etlon
SPIEBRYIgS EITOR 2 uAm A SAMURIZSS Wik B iMREINOgRR ofdhe inkention as

desEMéd él%\}é_)anMhe ¥E e/ beAditatts DF tﬁ’é‘i’@&?ﬂltlm_g gy%ré%oma cells are

7; Europe Patent Application No
scre@@edée Idﬁntaﬁy a hy@@demaepr(odgsm}; 2renooihal anthody thaébinds the

Acad Sci USA (1987) 84: 3439-3443; Lin
protgy %ﬁtﬁ??’h"ﬁl}lﬁﬁ%nol (1987) 139: 3521-3526; Sun et al .,

Proc Natl Acad Sci USA (1987) 84:214-218; Ni shinmura et
al ., Cane Res (1987) 47:999-1005; Wod et al., Nature
( 189%)0f tha mary-walb knewanretocals. used fivafusinghysephaaytss and

immotai2dd 83 frasedr B ap'gtﬁéa 5 e purpose of generating a monoclonal
antibody (see, e.g., Current Protocols in Imnmunology, supra; Galfre et al., Nature
(1977) 266:550-552; Kenneth, in Monoclonal Antibodies: A New Dimension In
Biological Analyses, Plenum Publishing Corp., New York, N.Y. (1980); and Lerner,
Yale J Biol Med (1981) 54:387-402). Moreover, the ordinarily skilled worker will
appreciate that there are many variations of such methods that also would be useful.
Typically, the immortal cell line (e.g., a myeloma cell line) is derived from the same
mammalian species as the lymphocytes. For example, murine hybridomas can be
made by fusing lymphocytes from a mouse immunized with an immunogenic

preparation of the present invention with an immortalized mouse cell line, e.g., a



10

15

20

25

30

Sci ence (1985) 229:1202-1207; G et al.,
Bi o/ Techni ques (1986) 4:214; U.S. Patent No.
WG 2@20689; Jones et al., Nature (1986) 321:55PcBHPRS52004/040853
Ver hoeyan et al., Science (1988) 239:1534; and Beidler
et al., J I'mmunol (1988) 141:34053-4060; the
d| scI osures of which are incorporated by reference).
etely human antibodies are particularly desirable

my@@fﬂ& %k'ﬁ]@ehhﬁt & sansdiueciorcubiure magiup ongining seeanthine,
amiﬂB J(el?ﬁ’ﬁda'lrﬁfm%ﬂdl %e(slrlﬂ‘imrﬁ@gluHﬂ1 dﬂng o?glsrﬂﬁﬂ dﬁg%lamancell lines

i hcapa pressing efidogénous |
canft@usredaasl alfugimh periiersacgerdisg tdstandarnd ’@Chh&ﬁ@shé@anthe P3-NS1/I-

At St Bt 8Bk T R AR Ama lipsa Tha Gyelama fines are
avaflble9RIm AT ng?Flcaﬂ ﬁAWO{)édgﬂf\‘/eQﬁo&&epﬁfg rﬁér&eﬁ% H:ﬁ.]sed to

I nvent 1 on. ona anti les direc agai ns
mous# $pjenocydes belngmdyethylemel giycad ¢HREGY)I dhadridoye calts®esulting

from, S5 BRI N A1E SEGREG LRI el anehi i7G BT i dpckand
unp?&idctﬁéfyffﬁ\%&!ﬂﬁy@érﬁﬁ cNd (9hDsed %@Enlo)fyt‘ég%'é Aftef Eé?éral days

switching and somatic nutation. usi ng suc
becgps;e tmy, are. npt trmf@rmed)odjybtridama ceidlsiproduting aagtonocional
t'h rotein of the i ntion
antifiody GP LAt i It Bhafenino i HvbrdRtiHtire
sup8iataae Yorastisddrste thad Bthd R rotkis bE HeEinRBAtsh U, @%@)ﬁg a
Fab fragments. For exanple, the heavy chain geng’can
stangiard | gse@¥ a pl asnid vector so that the heavy
chain can be secreted from bacteria. The light chain
gene can be cloned into a phage coat protein gene so

t halltetrietivie tgmrep@mgﬂnﬁﬁfbchﬁnaﬁéﬁfl@&ﬁﬁ&e&étlﬁ@ﬁyﬁﬁd&ﬂ% a
phage. A repertaolre_ (random col |l ection human

monoqwa' entibedy e be identifiasand isolpied bv(screﬁmm aifecombinant
con%%t ﬁél"j}nﬁm g(ﬁét?ulﬁﬁlﬁargﬂf en%l, gﬁﬁﬁgpagﬁgég% kgiscﬁrf@él-{t?r%ry) with the

resu t|ng
protemmfethehm\ga*mloohherdbydo lwa’wﬂln’(rﬁamyglcbalirnﬁbranembers that bind

sel ect ant i used in a panning screen to select
the pipigio q‘?ﬁlg@ 'rbfeg‘gof'h itsfPpgeRRrating apdsCrenniag shage display libraries

are e&‘)mﬁ?é@i%W 90all fe k(’@ g:] e(ﬂlé'F‘I’Fa(iin{a%,daltd\ggéﬂ)m%ﬂl’?ﬁagel ¥tbody

Human es are Iso
Sysimag@analug Nb12rYeI94(Bﬁ}0§ phrd theel Stratageme. “SURF 2&PEPhagde Display Kit,

chai n genes then are used to guide the
CauQ@Si@%é%ﬁgﬁ@ human heavy chain genes as follows. The
sel ected human |ight chain genes are inserted into

vectors for expression by bacteria. Bacteria
expdditionally texampes of sethodmand reggents particutarly amenable for use

B N T A S
the &t (férashiapaple hPOEts bi ANtBiSNRICRNBISEHT1 b@ﬁ)vg.19'79'1@72, Hay et al.,
Hum Antibody Hybridomas (1992) 3:81 85; Huse et al., Science (1989) 246:1275-
1281; Griffiths et al., EMBO J (1993) 25(12):725-734; U.S. Patent No. 5,223,409:
PCT Publication No. WO 92/18619; PCT Publication No. WO 91/17271; PCT
Publication No. WO 92/20791; PCT Publication No. WO 92/15679; PCT Publication
No. WO 93/01288; PCT Publication No. WO 92/01047; PCT Publication No. WO
92/09690; PCT Publication No. WO 90/02809, the disclosures of which are

incorporated by reference).



10

15

20

25

30

Next, the selected antigen is used in a panning screen
to sel ect phage that bind the selected antigen. The
W@ 00806 phage di splay a conpl etely human ant PODUS2004/040853

that recogni zes the sane epitope recogni zed by the

ori ginal sel ected, non-huned6ronocl onal anti body. The
genFs egcodlng both the heavy and |ight chains are

i sol ated and can be ni_pul ated further for duct |

ofF TRIRORR resembm ancBens: s P Chioued aldRganiZy

monc)cﬁ?ﬂ@oaaw;ﬁ)%d?és c %Bﬂ?h@ﬂuén(a?ﬁ)gﬂén—hanﬁ?ﬁp@fﬂghs &ih be

noc onal anti body) can be used to
madé sisingt ﬂandardpeoombmarﬂ DN téchrdaessnSbgh shiamerio @nd humanized

mon@ﬁﬁg IO%%@@ptﬁssﬁ%]q S (ﬁ# n|t %%%ﬁé%&@@ﬂﬁaghwgy@ known in

the gl Q ebkarfplel fnd mé@WédsJae%rbefdaﬁlmT Fudlitdgon No. WO 87/02671;
Ifrcation of"the natural protein fromcells

and _of
Europed?ﬂtbnhépplioptlpndmw wbt@rﬁpewea%@pllqatlﬁaé‘{o 171,496;

curch el BpSRATn AT FPAAR G T RUREa A, PSSt

PateRf No€4!8 18.68T; Fairapé Pa&@qtewmmanenmﬁ 1250 Betteaetial., Science
attern of expressi on of l‘Xroten Ant i bodi es

(1988)32ﬂ1@é@4dlr%§tu gtall, ;Prpé aihhea St BSA (1 9By BF943G 3443; Lin
et al. Qjﬁ;gﬁ%r?&t(%g@t Plo. §5§’1 ' 2@5%%%! ”QFSH Nﬁﬁ%\%e sdi¥sA (1987)

erm ne t

84: 2t|442a18rrm§hlmga aeal., Q‘bth@Rbsc(m%a)“n'b@Qgeﬂ@da Mécbc&ﬂebgrl Nature
t he antlbody to

(1985>a1@é§%r440%<§haw Statbet Saf damoer it So8a 1855: 558: fldrmison,
Scieh&@ éﬂ%@% f19@7 Dy ﬁ@q‘e%ﬁnfqﬁésl?‘imm 214; U.S, Patent

Y peptldes 0 resent invention,
No. B2P6|58Y; esnesé et ak, maimxse(ﬂ%ﬁ)\w’it%ﬁwzasvrsxﬁweyas et al Science

(ro85h B8GRRS% %a@ke‘:cﬂﬁmé ol OB g Pl

dlsclEBEHl%r Hb'o%d@f@iﬁyfé‘_féf'@oe)phycoeryt hrin (PE),

exas re rhodam ne,” free or chel ated | ant hani de
series salts, espeC| ally Eu3+, to nane a few

h h g
e Pietg et ArEPRars5EF par RN BheTRRY: 1 i RhEle
treat(r?erﬂ of hehfdr patierfes OBUBh RREBEdIes Tahdid ptodluced tﬂlsmg transgemc

chem | um nescent agents. Wen a control marker is

mlceeﬂnalt eyeamcapablescsfmpmssmg epdegrnqusHEINBURRGIOREIN BRaVy pd light

e BB B T B g B o
mlceggr% inRize4 @ thebAdimalFdkion 9ftboa sblékted @rﬁl}genlé@ aII ora

1311, and 186Re are used, known current liiéﬁaval | a

portiepaithe §reebeaidhe daveriipnh Menggional @ntibpdiesdirests ﬁ%%'nst the
a8 PRSHUARGY 4Ry FBALOTsl B R cRG. The humar
immaabglobuin trafsgenes harbored by the transgenic mice rearrange during B cell
differentiation and subsequently undergo class switching and somatic mutation.

Thus, using such an epitope, e.g., an antibody that inhibits the activity of the protein
of the invention is identified. The heavy chain and the light chain of the non-human
antibody are cloned and used to create phage display Fa, fragments. For example,
the heavy chain gene can be cloned into a plasmid vector so that the heavy chain can
be secreted from bacteria. The light chain gene can be cloned into a phage coat
protein gene so that the light chain can be expressed on the surface of phage. A

repertoire (random collection) of human light chains fused to phage is used to infect
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spectrophotonetric, fluorospectrophotonetric,

anperonetric or gasonetric techni ques known in the
w@edaos/o&i2pect | abel s are one exanpl e of det ect abCBUS2004/040853

| abel s that can be used accord| ng to the present

invention. A direct |abel ha®’been defined as an

entity, which in its natural state, is readily

' I the

the HeBliipaf binibs e REF AT 4 oRainiTe iCiBocprobeny phage

displayhybiig bhtibedips Qnmmenfnbhocle@nﬂmehunﬁan m@a@y@ﬁairss TPk selected
col gred | abels, which can be used accordi

antigeade Heed iy amansing seieende saiechphage &t b thecwgcteﬂcant:gen

se iR bl Fobphel et Bl ont g e

such as described by Gibnau et al. (U S Patent

al . (WD 88/08534): dyed |ate
2o i30St FRabeenes pit IslalgH droms gyl eblecisn phagt et bind the
sele%?@d QHH éh. quﬁg%%gctecghitﬁééﬁsh ?Eﬁ%@@e%gtpgﬁ tetré RREATE Juide the

as desc i bed
selefb,t@ﬁ:ﬂf(bﬂm)an h‘laaw chtam genes alsdblowsic Thdesetected human light chain

gen By Sarieinti vodars 5° RO ik oiafier BarPisorcissing the
selddiél haRTan IR IchamRMERE iSleBRJONEY BREpEABIré bE ﬂuﬁ%n‘ﬁ@ﬂ/}y chains

according to the present invention. Various types
fuse;htpymlmga n‘k’b@l resuﬂ:mg)aszgwg pdagevlisplay movwan antiboelies (human light

exa kal i nephosphat ase and horseradi sh
ChaB‘Z[PW?B V|°3 H@yme, gl ucose- 6- phosphat e

dehydrogenase | act at e dehydr ogenase, urease, these
and ot hers have been di scussed in detail by Eva
EndNext| therseiegtod@ntigem iousarhin Epaspingrasrgan o select phage that

o0 I8 48 e Al g sy

thattrEEOQmze@th@ﬁamecéptldgeffé@rﬁ@ﬁzw b aieks ofiinaReEIetied, non-human
resonance i magi ng I n anot her enbodi nent, a

mongciai @njibady. oﬂhguge@ezéaam'cedlr@rfecahé@e bravy and bkt elaains are
|sol§t%t1y 6éﬁj§e ?ﬁaﬁlﬁﬁla@oeﬁﬁﬂ& \‘#}\r’pgrg%ﬁibr} ﬁﬂ} %h %g?ﬁo@y The

resent I nve or a

tecHrmitmjy isglesictibed D, Jespgrs etes. (BisAicchadlogy (Fa94)PE26899-903).
Pat ent No. 0372707. As exenplified herein, proteins,
i ncluding antibodies, can be detectably | abel ed by

MeLaPh i dxa@?al Hﬂmogfféhﬁﬁ Hﬁqyzgtﬁh'ﬂé%%ct‘éréolgﬁé H%rotein of

invitro i tion at” express t
the jmventiom by rstaarg rteshmqlsesgfsuchIasmfﬁnm;edlnnmmatugnrdpénymt ed

bol | abe h h
AR A% b5y O BES0e 28 T o O Rerton o
faC|Iﬂéfé3ﬂ‘|’ét§Lﬁ¢fic‘étloh abeld ﬁ‘&u\‘&ltd?ot[eﬁ?%nﬁ@élﬁ' &Y Brecbifdinantly

I nvention further
produced protein expressed in host cells. Moreover, an antibody can be used to

detect the protein of the invention (e.g., in a cellular lysate or cell supernatant) to
evaluate the abundance and pattern of expression of the protein. Antibodies can be
used diagnostically to monitor protein levels in tissue as part of a clinical testing
procedure, for example, to determine the efficacy of a given freatment regimen.
Detection can be facilitated by coupling the antibody to a detectable substance, which

are described infra.
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contenplates labeling wwth [14C]-anm no aci ds and
[3H -am no acids (with the tritium substituted at
wmorvsied2dd e positions). Antibodi es may furt herP@EUS2004/040853

detected using, in addition to the |label recited

above, antigenic antigenic p&8tide tags recognizable

by anti bodi es. Exanples include HA tags and FLAGr)

ta Reconbi nant Expression Vectors and Host Cells
g?ﬁiéﬁ tapleyhabelsf the i nvention pertains to vectors,

preferably expression vectors, containing a nuclelc

acid encoding SEQID NO 1 or a portion thereof.

L
polypepdidekiof theagriseind iraientibid, arshartihaxdiesof the pnegan’gldventlon, as well
o DS R R el Bab by 86080, LS il inchuce
enzgﬁi@%”ﬁuor%hb?éé"(éfﬁC?Igbﬁas@éﬁe %@ﬁ@bﬁarﬁte%ﬂ@o?ﬂgéoerythrm (PE),

repllcatlonlna (e.qg., bacterial
Texasved @TB) Hheteming, frad ol cheldteddanthaaidecseriasdsalisi sspedially Eu®*,

Y or her vectors

to rBA e A MPEGHBIED. shtoopigRaetiqoene atinagents, dves
collbidsi g6lel lat@npaiclesd Uganhd@(d.81 Bidting, BieRimiAeséerMaterials, and

thereby are replicated along with the host genone.
chemilugdnescend rgebtss i \Bihena eantiol anarkenisspmployeddiheesameagr different

d thereto. In

IabégﬁgﬁgﬁéEéé%?@?@%égagﬁé{gﬁgcggré'%?H%%‘in r econbi nant

DNA technlques are often in the formof plasmds

( ictors However, the invention is intended to

n heinstriceovhere 2 mdigadivedabele sysihas e isptepessih “C, *P,
*8 as cyiry SX@&t%Céeéggegqu HEP|1B§8éHggﬂB6égfeﬁ.8tds ?eﬁnown currently

retrOV|fuses noviruses ’'an no-assoecl a
available seshiing patcesitre® mayier afilzet. flonie¢ irstance’where the label is an

P e—
spebﬂd&%tb%tr‘lé‘ fﬁlofr@é ost hgﬁn?et@ﬁ Fcﬁﬁéﬂrﬁrbrgfoarsr%ﬂfetri

nucleic acid in a ans are I nan
techmiguessigiawn irethecart.of the present invention includes

one or nore regul atory sequences, selected on the

basis of the host cells to be used for expression,

t hlirelcB IRy ARl dnéd bR&PPId 6F ddiBcaBfd BheIsAhhfch? b@eused according

expressed. Wthin a reconbi nant expression vector
to theopiasapt inventinmdA diesct fabehbas been definedtastan betity, which in its

nat PAEHEEL A RAGRIE, ShndIoTFERhLT cbRrPlth God Boran optia
filtereamd/66 appifeddétirhDiatiBH Cé goui ‘dellgw%lﬁﬂﬁﬁot(eeﬂ&resd:éhc@” Arﬂong
vitro transcrlgtl on/transl ation systemor in a

exagples Qfirioreddabelst whichscanbe vged agconding tqmemrgsent invention,
inclllfcfr:éc*n)ue(t]aelﬂ_@p rggltn%rﬂ?rzlg’g Ry le%r%rp}'e, Sg%%J gglcpeélrti&%s isrﬂltcﬁ rz‘a%etﬂogé) described
by Leuvering (U.S. Patent 4,313,734); dye sole particles such as described by
Gribnau et al. (U.S. Patent 4,373,932) and May et al. (WO 88/08534); dyed latex
such as described by May, supra, Snyder (EP-A 0 280 559 and 0 281 327); or dyes
encapsulated in liposomes as described by Campbell et al. (U.S. Patent 4,703,017).

Other direct labels include a radionucleotide, a fluorescent moiety or a luminescent
moiety. In addition to these direct labelling devices, indirect labels comprising
enzymes can also be used according to the present invention. Various types of

enzyme linked immunoassays are well known in the art, for example, alkaline
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enhancers and ot her expression control elenments (e.qg.,

pol yadenyl ati on signals). Such regul atory sequences
ware®@sterey i bed, for exanple, in Goeddel, Gene PCT/US2004/040853

Expressi on Technol ogy: Methods in Enzynol ogy Vol. 185,

Academi c Press, San Diego, G39{1990). Regul atory

sequences include those that direct constitutive

oroRa SRR R S S POl e
deh?cﬁ@@%ﬁé@é)lact'aE%&blg_\}drggﬁﬁggﬁﬁéééé%éé’e LA RS Hdvethdedh

t'hat t esi e eXpression vector can
dlscde:pmm detai bylEviaake ngvall inEnzyne h"ommoassawELl&%lahthMIT in

metfics e afOB! S EEE PafaRy Ol R et isn

~can be introduced into host cells to produce proteins
or peptides encoded by nucleic acids as descri bed
heQihar deteciebiebiabels fos useds Sheimvestiominaldda magnetic beads or
Yentlon can be. de%@% ed for expression of SEQID
'“a9Q5'Er8§OQ?qﬁ9”ﬂ39mq i n prokaryotic or eukaryotic
cells,e.qg., bacterial ceIIs such as E. coli, insect
cel I's (using bacui ovins expression vectors), yeast
celn an@ﬁheﬁsmmdﬂraﬂntsa phospbertialitresitpan deldreatgdeon an isolated
polygﬁéﬁalec‘ ofthe ets?ﬁ{ m\/QnEa? dacilleéntl Lﬂ&roal’ th@lg?g{émiiﬁ%ﬂtlén ora
recombi nan expressi’'on vec can Fanscr |
fragma;ﬂxtthaesf foredbéimg/ivith 7P f @y., exsadiaaceibied iim & upbysegsm Patent No.
re atory elenents and proteins, such as, a T7
037 &ﬁnter and/ or a T7 pol ynerase. Expression of
protelns in prokaryotes is nost often carried out in
E. coliwith vectors containing constitutive or
| nAsaxXeneplified hereins prbteinst inctuditge aptipsdiss, cam lné detectably labeled

by reglabile BelignbietebtlidteBolig,peeuss §-8Radast Rederion of the ol

M e L G e
metpluml[mdabet sughae [1° %{wh@mqaoeég? emﬂlmhqsebatebl imaarddition to

metBh ol hiskynliiagic HeRag w8 melmanie nbetfentiondurtpar

con@%ﬁlﬁl%srlﬁﬁém@ \N'ﬁﬁ‘!”@] Qhﬁhé‘ a@hdsaeﬁfd [FR]-8fifo btRIBNEithhe tritium
finity purification. in fusion expression

subMéutearai no-lebile gobifions). cI eavage site is introduced at
the junction of the fusion noiety and the reconbi nant
protein to enable separation of the reconbi nant
Pr Aineibodik oRay fiktHed Hecdtebtedtusid! B8 eddridh tbahe label recited
purification of the fusion protein. Such enzymes and

aboye,c aptigpnie antigenig meptida tags (roegaizablenky antbedies o Examples

ase. Typical fusion expression

mCIQ/JeZJ’(r: gﬁéal %@ﬂ Iﬂméggéb%%ar maci a Biotech Inc; Smth et
al ., Gene (1988) 67:31-40), pMAL (New Engl and Bi ol abs,
BeRexbinbifddt ExptiessRb T Yectiraamddiost Rillscat away, NJ),

Another aspect of the invention pertains o vectors, preferably expression
vectors, containing a nucleic acid encoding SEQ [D NO:1 or a portion thereof. As
explained above, one type of vector is a “plasmid,” which refers to a circular double-
stranded DNA loop into which additional DNA segments can be ligated. Another type
of vector is a viral vector, wherein additional DNA segments can be ligated into a viral

genome. Certain vectors are capable of autonomous replication in a host cell (e.g.,
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that fuse gl utathione 5-transferase (GST), nmaltose E
bi nding protein or protein A respectively, to the

W0 200906620 conbi nant protein. Exanpl es of suit abtBUS2004/040853
i nduci bl e non-fusion E.coli expression vectors include
pTrc (Amann et al., Gene (19&8) 69: 301-315) and pET
11d (Studier et al., Gene Expression Technol ogy:
Met hods i n Enzynol ogy, Acadeni c Press, San Di ego,

bactgfial veetara having® badsrigionin of repligatiogend epigsraakinammalian

r or. rel] n RNA po rase .
vecl 90 SRR FE R0 S il BBl EA R rates o
the Geaosie et pyst celimxinodacti®e d tie AbsPEi Mdthereby are replicated
expression in E.coli is to express the protein in a

alongywith fhe %Oﬁh@%mrea- Mgraever; exprassian eqpis el capiabig bidirecting

m’ e n e ressi.on

the %ggrhe[?g ogy:%h@géﬁlkqlgkgg%%gy , InA§§ rﬁf?[g(preesss&?n gedqors of

utilitpiie gecor@hlriaind DINA techofiJes14rB: dffedr ih2B forfof PRSRIIAS RN ors).
is to alter the nuclei ééaci d sequence of the nucleic

Howged, this ipkention is intendgd de indlude, such athet fersas phaxiressien vectors,

Sl R R VL Ers (0 [ aBR R p (T, 8, BaRBlfludtisand
adenoeissociated visuss, thabseezyuialént RbEBons. Such

alteration of nucleic acid sequences of the invention
can be carried out by standard DNA synthesis

t ephRicaHfSinant e PRESIGH vERiBP & R thvehitth Sérm,’o%éé Shuleic acid
vector of the invention is a yeast expresston vector.
molesiamef dke presgst investionin axprme ssitableifar geeressisndalf thes nécleic acid

n  FBEEUE, PEal AL B{BARR R RISy KoLt np mgant mventin
inclifss933Fe Bddore PIGNERr{ SehubidescheRicted 68 M5 bASS OF tﬁé’f@% t cells to
13-123), pYES2 (Invitrogen Corporation, San D ego, §

be usgd fapexRression; thad deapetably, lirked tDitbgmuctedy acid to be expressed.

[ j ) 4 i ty h f b
il oe BBt expisl o ey BBkl ATt amaan that
the nacleotide s@quencavofrinterastds dhkedimineakigaldion s@greﬁéé{s%q a
roteins in cultured insect cells (e.g., 9

of '
mangef |rf) taﬁ'lﬁws aeexprespiap fdhe aycleghifleisegtiease (e.gbiin aslin vitro

van AR P 0 1 U o o
hosterettipdiTiverterm dregudtdteiycseapietice! istinteridedetotindlodé promoters, -
S using, a manmal | an

e A G R o Rl b o e B o signals)
Sucl’g gr Lgiéﬁ)lrg%!r}g&% H %‘ﬁéggB?g,h%%kgﬁgg%gﬁ%@ﬁ,eGene Expression
Techingagy: Methogsty EmaympldiaPol( KaGf AeadermicaPress ESBODlego, CA

(1 99®i.g?¥gg|u?#té$y§ql% gbg\?/\?rfqllnléég &%sleI}th cqiTrTeacl:tlc%?lstcl;t?Jltillg expression of the
nucleotide sequence in many types of host cells (e.g., tissue specific regulatory
sequences). |t will be appreciated by those skilled in the art that the design of the
expression vector can depend on such factors as the choice of host cell to be
transformed, the level of expression of protein desired etc. The exbression vectors of
the invention can be introduced into host cells to produce proteins or peptides

encoded by nucleic acids as described herein

A recombinant expression vector of the invention can be designed for

expression of SEQ ID NO:1 or a portion thereof in prokaryotic or eukaryotic cells,
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expression vector often are provided by viral
regul atory el enents. For exanple, commonly used
wEe@sneens are derived from pol yoma, adenovi r UBCRUS2004/040853
cytomegal ovirus and siman virus 40. For other
sui t abl e expressi on systens -#4d¢ bot h prokaryotic and
eukaryotic cells, see chapters 16 and 17 of Sanbr ook
et al., ra. |In another enbodi nent, a reconbi nant
eg. n’ﬁﬁﬁ@ﬂ?b@ﬁ'&@@b@ Bncoli dnsact 6ells fesing basuioviruy expriession
f r t
vecfo?‘se)f g@ggt(?el or%éﬁ@éﬂ%ﬂtﬁlgl ?ﬁﬁt‘g@ﬁ ﬁ’% téé‘ﬁ??l‘%d?scﬁs d?urther in

Goédd%fli Lippe dlittrmativetiyitied csconeiramindgpression ¥edidrean be transcribed
exgrgss t.he nucleic aci ﬂf@ Ti ssue-specific regul atory

anddf d invirq i@xanpplensing phage raguiatonnglementprad mipteins,
sucﬁlébt éﬁ*?e fonFEPaRaRE! f'f(':fpgl ﬁ[ggrgé.s i nclude the al bum n

[T ver - speci et al., Cenes Dev
(1987) 1 268- 277) Iynphoid specific pronoters (Calane
et Adv nol . 43 235- 275 in particul ar,
o EXBISOn of RGOS 1) BRkANES (St ot ATl exdDE coli with

vect@%@é@ﬁta%n@%géé”@ﬂzj @é‘?% IW%})F&H% s d&%ﬁ'}?g{iﬁg %pr@ésmn of

eithgafudioh Gn-fusiom protpimsi ﬂ-iusuqm vetors sdo{ a. rglmber‘rmf ammo acids to a
neur of ronot e Byrne e

protgfy koo Bat R oo sl 30 498 ifin terfliais of fcepebinant protein.
Such rf@ﬁ@h Q/'é&tdrg‘?*pleéilyeéer@é th re§C|d Rp6Sed: 9 Qé)nc%égseq éﬁpr%%@bn of

and manmar and -SpeCI ronDters
recqmbm@nteprotejnSZ) tcam@fﬂasmhe z$oarbzu|t$ methm:eoEmmwt protem and 3) to

aid (B ol it onblnpn BEGeTBY 2efne e ety

purlﬁlﬂa\tloliﬁtr CORER/ iR f(40R EXbrédsic vect&isl ansretdol ?@éleavage site is
249: 374- 379) and the a-fetop rotein Erorm es et

introgjuced @k e junstiop P§dy fl@icggmogaigpnd'[t e rgc@mbmm psptem to enable
sop BB BT ¥ el AR A SR BRI hRRY bt g

punﬂmimm‘mfrthelfusa@p pesteirmnSuete earyrnesphdthe ¢ogndldrecognition
nol ecul e 0 the i pvention cloned into an expression

sequenaesy INGudg - asior e o and entgrokingge. iTypigahéusipexpression
vectgFg ﬁ%HJa% ﬁg@ﬁ’é%?écid @.?n‘r‘é%ht lﬂcasfrﬁf%gétaa?o@’er%eﬂ‘é%gf 67:31-40),

In a nan or expr essi
pMALr éﬂmEr@anﬁmeﬂabs’a B@NﬂyanA{)taqu)RldTS Eharidacim IRisadtaway, NJ),

hat nt| o nR ny nt| on. Regul atory
that (K gl B o 29 LS b MRS o R BretBgh@i prorein A,
resde'&ﬁvéwt‘ﬂostﬁﬁsérg%'r@éﬂrﬁblhgﬂt GrRReiRS chosen that direct

the continuous expression of the antisense RNA
nDIecuIe in a variety of cell types. For exanple,
nd/or nhancer.s regul at or :
& e FRamBle Rl gl aE T P & oo R Brgibhvectors include
pTrd (AsR4Hen SPAE] d;eeseqnsa@sal do:80R315paAd T ¢mg§®%ﬁé?rét%i Gene
anti sense RNA. The antisense expression vector can be
Expiassionel egmelegy: &/Ietb@dam karymology, Academic Press, San Diego,

California (1990) 185:60-89). Target gene expression from the pTrc vector relies on

host RNA polymerase transcription from a hybrid trp-lac fusion promoter.

One strategy to maximize recombinant protein expression in E.coli is to
express the protein in a host with impaired capacity to cleave proteolytically the
recombinant protein (Gottesman, Gene'Expression Technology: Methods in
Enzymology, Academic Press, San Diego, California (1990) 185:119-128). Another
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pl asm d, phagem d or attenuated virus in which

anti sense nucleic acids are produced under the control
w@booa/obi2zgh ef ficiency regulatory region, the arCT/VUB1094/040853

of which can be determ ned by the cell type into which

the vector is introduced. Fo#42a di scussion of the

regul ati on of gene expression using anti sense genes,

see Wintraub et al. (Reviews-Trends in Cenetics, Vol.

strateqy iedgayter Mnnelel%@@d@equenw@f hegumieiciasicmolenile to be
ns 884 81030 RpRaSio  Eppr 58 el Ay gLEF BEBIREH each amino aci

areﬁhM@dmf@:@nt@meutllﬁemBm ol (Vedda eeald Nugsiemuidares (1992)
nterchangeably herein, It is

20: %ﬁh@%ﬂ%d&'%ﬁ”@ﬁ%lﬁnt@ Mysleieaeid sesiuepres of e ingention can be
carii&d BPFH)( Sa faridPd BNA ggﬂf]ﬂhegfétte@ﬁlﬁgyég the progeny

or poten progeny such™a ¢ Because certain
nodi fications may occur in succeedi ng generations due

mut at i.on or envi ronnental, i nfluences, such

L?dﬁgﬁsgﬁ?%m%@d imenttheexPrRSSIQE Hedter P! the inkentipl isra yeast
exp?@éémn adtopt Eké?@? f\%&&%%g\ﬂe%}bgﬂbﬁ‘?n ?%?/Q&L?éh 508 cerevisiae

termas used ost C can
inclpde pXiepSeict(Raldani baay oEMBCEéI(ﬂ%HB 229-2%d)) epMFhdKurjan et al., Cell

oo SN S i 4
vif%i Cégbd?ﬁﬂlér‘% SﬁaWQ C@S A Wﬁﬁ%’ﬁﬁo#’é’rﬁ%r;ﬁ%{nﬁmego, CA).

3 cel cel'l s) er sul
ceIIs are known to those skilled in the art. Vector

nt o pr.ok c or eukaryotjc .
coPERGateu, REQTBING: 14 CplkBH ok ol beraiiediad finsect cells
usiHPOACUIGIRR exiiessSiB vReId?Ss NBaktlRvirgs KFéctotré a0aiapIewd, é%!bressmn of
and "transfection" are intended to refer to a variety

protgfnsaiptcuitdeashinsgeticellsderd. 888 cells) inpludedoe ipdg Jasiesi (Gmith et al.,

Mo|[:b‘é[?1!:|§[??n(€q;é3§ 521852185 ¥nd ot 18Rks (Ehdkiow 2 ! Riltlogy (1989)

170c3t-peci pi tation, transducti on, DEAE-dextran-nedi ated
transfection, Ii pof ection or electroporation. For
stabl e transfection of nmanmal i an cells, it is known

thag gﬁfjgrﬁ’&ﬂ& ?ﬁhb%ﬁlrﬁgﬁt %’?RI ¢ ?fi‘j e!fe:ﬁé‘?ﬁ\(émg Js expressed in

transtfection technique’use a shal
maragidlian cajis ueingga B1a$nmlaearﬁ ekplsseldaN/édtcbtt CEXxdrapersimammalian
To Ldentlfly and to select the integrants, a gene that
expigssiieeciosdiaing gprelications rhe(%'ngnclwfi%,rbuté?ﬁr@«w e pet limited to

pcmel(ébefjl Ngﬁjvrmagﬁ@'ézg 5850)i 4Hd gﬂ#@% K%ﬁngﬁr -t ¥l EMBO J

e gene ‘o terest
(198816 t82a1196). nWhmT gsechirl mdmmdmmecellsabomwiffanctlons of the

resi stan dru S, spch as. 18, r cin and
expleSRI i et Brovidee by Bral a0 gy sl bbby eor example,
comméﬂﬂ?fuséérbr&ﬁotéﬂéra?@'di%ﬁdedi ﬁb?n oNgBﬁ{a %@bho?i?uéﬁ cytdiegalovirus

vector as that encoding S Or a portion
andtsirgiagofirusr4Q.hEor other swtable expressmn systems for both prokaryotic and

eukaryotic cells, see chapters 16 and 17 of Sambrook et al., supra.

In another embodiment, a recombinant mammalian expression vector of the
present invention is capable of directing expression of the nucleic acid preferentially
in a particular cell type (e.g., tissue-specific regulatory elements are used to express
the nucleic acid). Tissue-specific regulatory elements are known in the art. Non-

limiting examples of suitable tissue-specific promoters include the albumin promoter
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nucl ei c acid encodi ng a sel ectabl e nmarker can be
i ntroduced on a separate vector. For exanple, cells

W@ t@bloge209 ansf ected with the introduced nucl ei BCHUBZI04/040853
can be identified by drug selection (e.g., cells that
have incorporated the sel ect-dBte marker gene w ||
survive, while the other cells die). A host cell of
the invention, such as a pro %oti c_or_eukaryoti

(iverspeciie; Pinkericef|aluGenasdacy £1987ad: 26887 8l dw@p%pi.dgneciﬁc

oSO ePECLSAT i PR SRR o PSE T AABLI promotr
of TS reBeplor® (Winado pbat.j EMB® dr(6989)08 7Q9Lm)tdml |hmatmoglobulms

[ f th t henet
(Babhhstibe Sld1PO %ﬁﬁm@gfu'%@%teﬁ EeRBBh 33 L 48), neuron-
spefffic ProMoldie 1810 A8 o ke BrofiEte?y B ARE X o PNt Acad So
USA thQ)i&ﬁ:@471’3-5%7))fpanbmasnwpﬁamﬁ(?mranﬁotprsacﬁmmw et al., Science
[ h t t
oSGt R iy B L o
prorﬁbtérhg SsitehtNb: 419732048 BfE ERFOK APBREati A t%w%spn

onpri ses an I nduci bl é expreSS| on sy tem
Devehlmnmtaﬂyweg;ﬂ@heda@romteﬁs alshare pnovmpassexlfot exardplerthe murine

di fied Le, h .
nox G GEREA A ctBAR T i P40 e el yoten
proradfeer(g@m isCétl al C EdriesanEy eVF89)$4937-526). Ur'ike d%%ﬂost@s% of each of

168, 927 B1, 5,739,029 and 5,482,835;  Mtchell et

the mregomgdefemmese@r@dn@rpmd(l"melzobyswqrg)wceg33 37 and
Katada et al., J Biol Chem (1984) 259(6):3586-95) are
transduced with a first expression vector conprising a

nuqgihei invastich faethee prfidca decembingnt Bxp¥esdionWeetdt ddbmprising a
DNO2 is functionally expressed in the host

DNA @n%lgculapém yggtion glonedphiosaie expliessionvestortin@n antisense
oriehBf |1t} ROBNA el Ys Bciarfy iiked 5t RtdpltofPEequence in

[ 1'ow dr Si rans
a mahner Bapalidves fDr(bxlpeaﬁsam (mpiranseription as tiesl E)NA? pidiscule) of an RNA

moISSUE 1S aniseias (rERA of thecinugation 2%93\%?%5@%%%'@%63 operably
linkedFd 4 Rubiida&aamiey 1 JﬂQhB‘%ﬁﬁlSEﬁéé 8r|eﬂ_tl§ on %‘é %I?d‘séwthat direct
conprises a structural gene conp enen

the pomtireiousraxpaession of tmrmthamlse dRNIA n@mleeule ifi amanedm af cell types.
see PCT

For BRETRI vrahPraiiolais SleEBhhanterS or paguiSiali segingrsoean be
cho$¥n that Gi8cOeshstifldive, ﬁ§s?ué3§ﬁ &F&o\“’ﬁél?@ rsepéb‘ﬁ‘fc? reSSIS)n of

I ncor por at ed by reference herein in |r entiretie
antisensedid NA. oThe anmSmsgee»@rmsmlmwecf@scan debia the ;ﬁmrmsséd regombinant

ol ST & ARt e FOTRERTRMsBhde PLELES $50 pre procuced
undé&hhe control of a high efficiency regulatory region, the activity of which can be
determined by the cell type into which the vector is introduced. For a discussion of
the regulation of gene expression using antisense genes, see Weintraub et al.
(Reviews-Trends in Genetics, Vol. 1(1)1986).

Another aspect of the present invention pertains to host cells into which a
recombinant expression vector of the invention has been introduced. The terms “host
cell” and “recombinant host cell” are used interchangeably herein. It is understood

that such terms refer not only to the particular subject cell but also to the progeny or
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control of an exogenously added conponent (e.g.,

tetracycline, IPTG small nolecules etc., see Sanbrook
WE@R008l06628upr a) that activates a pronoter whi chP€BUS2004/040853

operably linked to the conpl enentary structural gene.

On addition of the inducer,-4%he protein encoded by the

conpl enentary structural gene is functionally

pote iR SHA Roll Reprorspr i edieiap ettt B,

succé@@nhggj r@r@tlcﬂﬁwﬁé fcﬁ@mé?aﬁbmwnaﬁten%rbhm&n(aﬂ ifluences, such
second nessenger formati on%h ene of interest
e p@

progeayrpraysnelgin fieet, deddaatical te §§H>§3'§r$tl8}§'é$ isllyded within the
t ted by th t
scone gt fc L ERNGRI ey ° Crem AP of erent o) Thus. o

second nessenger accunul ates, the pronoterupstream

fromthe ?ene of interest is activated to_express the
privBaet celf carmbe agy meokametic pheukayatiesell.s abgwple the protein

of th@ YRR Bh nPe énglé}?rgg nokg?cﬁgﬁﬁos : &tk s'u%rwsé@ £ C&ﬁpl bt cdils, yeast

particu ar e cel'l's for
or manmmha:lldml c&;lle>(ptne.1$as o}hlm leamitec loveey, céih;t(GH(é) rzgs cells or COS
mted to

cells)2 o@f'ﬁﬁﬂ%t?b[? Ia eﬁ%ﬁfﬁ. }%ggwgt%ﬁ 1%3 l tﬂes ar\?ector DNA can
be lngrBngceg}tHanst r ot"@%r %@kéﬂ/{a}lé bél?)sawé)éonventéo al éraggffr ation or

cted
transfectiog, temmquels 5 A48 Be8Fterenr, the termscdlansjormation” ard éimmbfectlon ”

are igiEBRgH o "ok RER VRECH g aasied teshioded faiBloducing foreign
nucléi@‘é%ﬁ'! @0y 2DNMLiRI0a ASsB&R!, irtliding Ralkih éﬂs oRbhate ditlcium

first and second vectors corl&prl SI ng sail stem are
chlor&mc@mwmtlotnotranedmt@n btAEdextran- medﬂatwutramfem
i féo\% ture é 987) 329:840) and pMr2PC ( Kauf man et
PO IOHCE " 6:187-195), pYepSecl (Baldari et
al ., EMBO J (1987) 6:229-234), pMrFa (Kurjan et al.,
Cel | (1982) 30:933-943), pJRY88 (Schultz et al., Cene
( 1‘@87%&8\‘5@ trangfeciipp)of rparﬂszah@nmﬁllsr bigcknausn Ptadersnding on the

cxpr o8 YRR Lo | SID7 B g B P8Pl may

integtditartaé écicigh DNASined trrugéadThe. Meadentifphgideiorselect the integrants, a
transfection results in the expressjon of a functiona

genegngt enpoqas  selegtable marker (e, Iorgapistanceria axtipijice} generally is
» - - y .
o8 FATEI S5l ST I ot aPRGCal pldalah selceabi
markersinglude' those lthiatesonfiert registancat tol drogs, e@lel*Oas GﬂdBehvgromycm and

t hat f t
methgHlEKata UGS ARG FREOTBE A SHELEBIEA i3 i niroduced into 2

t r f

nost 1 B o b 0k XN BBy freot o e
nuclaic acidoendading adetartable marker can be introduced on a separate vector.
For example, cells stably transfected with the introduced nucleic acid can be
identified by drug selection (e.g., cells that have incorporated the selectable marker

gene will survive, while the other cells die).

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in
culure, can be used to produce (i.e., express) the protein of the invention.
Accordingly, the invention further provides methods for producing SEQ ID NO:2 or a

portion thereof by using the host cells of the invention. In one embodiment, the
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transfection, electroporation, mcroinjection,
transduction, cell fusion, DEAE dextran, calcium
wEb@spbde precipitation, |[ipofection (|ysosomeCT/US2004/040853
fusion), use of a gene gun, or a DNA vector
transporter (see, e.g., Wi e#dbal ., 1992, J. Biol.
Chem 267:963-967; Wi and Wi, 1988, J. Biol. Chem
263: 14621-14624; Hartnut et al . , Canadi an Pat ent
metheg) GorRisss cmdturlzgdhg hest aell ¢fi inventiay éntonshich gomcombinant
explrgésgc?n é‘éﬂo?'é}ﬁ mB #ﬁgtlﬁﬁOwgs BBa nﬁ@tﬁdu%régz)h/n%tggﬁ?%lg medium

sen I nven expressi on

suchfthaihthemremmbf thevienention isgyrobdecedni ahother Bshbodiment, the
pr onot er/ enhancer el epent kpown in the_ art, but

memﬁéierth%@@mapms solaiiegitae piRteIner thedeyerien from theenedium or
the?ﬁéfc??'eCted for expression. Pronoters which nmay be

S 0 control expression include, but are not

limted to, the SV40 early pronoter regi on (Benoi st

and Chanbon, ure 290: 304-310), the pronoter

cor10 AR SmRRITioty bR T AP Eg-an BURBYE Sxpression

sysf%?ﬁ ‘F&‘Tﬁe‘fé %bhmgﬁ]fe%sw‘ﬁt fAther fdtns gﬁbblz)agg Ergrﬁ]ogtlfled

the herpes th I ne |nase pronot er
expwsalonl%dtprs:’r lbar exdanple, AosidzellSciompuisBigha mutated G protein (e.g.,

seabfedls Ao Rl S R Cl S98SPE bt o 5,027 51

5 7@@@2@%11@29 48PB3kaNRhER e@éprﬁ%‘él NP&Y] )ﬂ\@é& @c‘? U%;A:Q 9@‘2) '809@10):8933-
-l act amase prormter (Vi'l I a-Kanarof f,

37 and)Katad@t ¢t aladaRiol Ebem (1984n25965) SE88- %’7)%)3 tramsduhed with a first

C. [ Boer, et al 1983, Proc.
oxpl it JREAFbatyPESGs niiiel ad Aadnid Popdifeprd T e
wheréioSBQIINN 26 RinlcBonally SPresédd incthARyst ealls. EQ&chough the
242:74-94; pronoter elenments fromyeast or other fungi

expeegsedprotaie ofthe mvpnmtseqonstlwélvmy@qtuscmwmutatlon does not allow

for Qgﬂé{qué?%%nu%ﬁéﬁ lpe( OB égﬂv f(aogoﬁr?r)gﬁ IdYr%gkeg} gﬁ&ﬂ&?eegm cascade

osp RS pr'o

occan;(lmij hbmylyptycla@é acmmtlbﬂb sebseqsentiyt tacdécehblé&ptessmn
tissue specificity and have been utilize

VeCtar i YBRM e 2 traRsdkgethecP RO NON -gempristis ot qe@@. dhe second

vy 3585 o BRRE151 ety B kB o o e

hostpeli (ig. Hﬂnbmn@]mmnrr(allantor yBast G;,35;, 96469 e. g see PCT

Pucligafars or W S Asah U8 BR ks Buichaer 8 Berdso s ana
5,48£855 a(‘nh@ﬂ%ﬁ‘%re kR |h'é‘6rgy'bﬁat§a,%3/n e\?ﬁ? ﬁ@herem in thelr entlretles)

| munogl obul'i n gene contr regi I's act
in ablgimphcbq) the gehs of (terest tebié expresised bydha indiadible system The

:647- 658 t 18:533-538;
comieRaiaty St Sersan thiispooed vpol AtgbE) 4. ey the
contfBL§EarBREGENOUsH Bl ded eampsﬁ@ﬁﬁ(@l T RiRYciMY, CHhTGssn]all

active in testicular, breast h0| and rast cel
molecge etet seg Samigeek etsl. Buna)dw amﬁwpteem pmmntega\dnch is

opegefr.ﬂy fl%fogfh%ncovmblgﬂqe'n ary s r’(ruc?urapger'1ev.eE)n( ddq %( Ion of {%e inducer, the
protein encoded by the complementary structural gene is functionally expressed such
that the constitutively active protein of the invention now will form a complex that
leads to appropriate downstream pathway activation (e.g., second messenger
formation). The gene of interest comprising the second vector possesses an
operably linked promoter that is activated by the appropriate second messenger (e.g.,

CREB, AP1 elements). Thus, as second messenger accumulates, the promoter
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Genes and Devel. 1:268-276), al pha-fetoprotein gene

control region which is active in liver (Krum auf et
W@bk0o5/04285, Mdl. Cell. Biol. 5:1639-1648;, HameCT/882004/040853

al ., 1987, Science 235:53-58), alpha l-antitrypsin

gene control region which is4gctive in the liver

(Kel sey et al., 1987, Genes and Devel. 1:161-171),

bet a- gl obi n gene control region which is active in
upstryenbﬁr@ndbe Igen(emfgmtarﬁ%tls actlvata_cgasexm@sa rtlee product of said gene.

Wi Bie RbEEr s ARsth Seferlon B RGE BIFGR Sisvitshed oft
actlve in oligodendrocyte cells in the brain (Readhead
et al., 1987, Cell 48:703-712), myosin |ight chain-2
get aqaiticar emgodiment, #ie hestaells fer the l@qwlblea@xnmo:e system

iy Bt ke Pt IBHA To oo (YRDRERS, VG SRR 2@ citpppiated that

coniptiselG-phytedt imitﬂml% clvisisle netitaats may HBGartifciapyce
234:1372-1378), Expression vectors contain
proggsdaansiriediseadiio Pat. New §.A0B00Y & duA3$829 and 5,482,835 for

j \fied by four general approaches: (a) PCR
yea’g@nﬁl@.i cation of the desired plasm d DNA or specific
nRNA (b) nucl ei ¢ acid hybridizati on (c) presence or
ence sel ectjon rker@rgméne f i ons

: ésr§ aﬁp?‘ﬁs@\e{ slg Jeanstacte MV' r%veq:tpgpper(ab%y linked to a
cDr\ﬂPEBﬁ’@ﬁEwgte{“@e ¥ SnQfhflP o PR 28 TRt IO PQITERED. The

provi detection of pro uct
first smdosetoad mectars coniprisingesaid csgstea‘m ard oonshegmlgbdeto include, but are

ot 35S O SR R85 80570 D5 STRERAE tBliman et .

EMB@QP@I@}B?? et B 195 p 3 oacﬁﬁéﬂdér@eﬁal | R0 §41987)49029-234),

Rgg I'n"the third t he reconbi nant
pMRegfwiarheial., @lﬁlt(éﬁﬁahaowé&%t PIR¥E8 48dhulit etcaledGene (1987)

54. P@a’:f g%)t Bgﬁs{ggﬁﬂ\@ﬁ&‘;’%g?%r%rﬁggﬁgﬁgn Pie%o eé,&f‘and pPicZ (Invitrogen

Corp Sah Bié@sicimse activity, thym dine kinase activity,
resi stance to antibiotics, transformati on phenotype,

occl usion body formation in baculovirus, etc.) caused

o 1 R0, e RS 7o s,

whepsintteinsfedtionhresulty enthe@xpréssici bhafuidtidhabprotéin (8., Sambrook
anal og or derivative thereof, is inserted withint e

etal. e‘é!%@t arshKrgglesr Sepe Jsarsigliand Expressien: e kaberatory Manual,

d
Stoq 57 PRESE Nty 990 A, MO S Ao PRIAE e but are ot
limiteddo qamtems ﬁtsdrdnicemxdpr&qmdeﬁannmmplﬁxeswﬂa@ metems where the

entifi ass for the actiyv m cal

G-pistonsead ?%¥%” 2P SR T RIPTH Ot L Mehes 6 digdetecting
hosEEIAIERAY abRatiBRO WBIIAMGINES i coRGRiY dRAnENFhidd 'R

expressed proteln assunes a unctional I'y ‘act
transiscfion neiectomporatmm delomnje@:tlynpﬂrammkmtlenpcdlsﬁmsmm DEAB dextran,
calc?u%n% ggﬁf‘lzﬁe prec%ltatlon q%o%f:%on (R/sosome fusion), use of a gene gun, or
a DNA vector transporter (see, e.g., Wu et al., 1992, J. Biol. Chem. 267:963-967; Wu
and Wu, 1988, J. Biol. Chem. 263:14621-14624; Hartmut et al., Canadian Patent

Application No. 2,012,311, filed March 15, 1990).

A large variety of promoters have applications in the present invention. Indeed,

expression of a polypeptide of the present invention may be controlled by any
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expressing the DNA sequences of this invention. Useful
expression vectors nmay consist, for exanple, of

WG e@seei289 of chronosonal, non-chronosonmal and BYTUR®D4/E40853
DNA sequences. Suitabl e vectors include derivatives of
SV40 and knomn bacterlal plaﬁ%rds e g E. col i
plasnlds col CR1, pBR322, GEX

prory ?@rﬂ?}h bé:g el’ep‘;ezﬁ So%ﬂi@ﬁﬁ%g%b P %eﬁggggb%l\ éer'é]rents must be

functthﬂlah niethost éel‘elctat for @S(pﬁésslidlﬁglerdmotérgwhlm& beaurtﬁéd to
ot her phage d filamentous sing

conSo| areiBasipn dgRUdb  Asa 40t i bmgmtgsthgu%wtagaﬂh prompter region
(BefoRER e, Sl RRedigAef 304 STBL G liRbi siajpod in the &

|ongrmﬂma\|aép@@tl dmoueegér@bmad\ﬁrug/(eﬁénﬁérﬂmd: @i, n@%@r@emz 787-
ds and phage , such as plasmds t have

797hdlBia hebions o BeckipRssy Prowagier DNAGET ot Aor 1 Sip e Nall. Acad.
Sci. CL9'§A°478 slﬁﬂlfelqﬁl%z th@r}ggéﬁgc%rg%augg%s ﬁfgﬁ%g a&lﬁfhlc‘%em gene

['oviTus expression

(Brma;tanef al, 1382, Naiur&Z%BG&Z)upmkatydtmm dien pé’éi@#slsuch as the
- Iag(BarrW cloni n [ rs pVL1393 ( Bantl

RneScpBROEr NG KaRaIOR o tol WA roaNaIAachel U.S A
I P
75: §72‘7e]%7$’QV bf flf%%‘?\pro&%géé@%?c%‘? Y al Sltsd8t3é %& Néip?lég]rqd Sai.
U.S1AnB0:2 66 secomido ﬁBBeiﬂBpubtblns(fmcoﬁgIMthabwrlhbm Scientific

AmEatBHY 252l PoRbiandigaafts ”fi/ @ Y5t BR OTHER dhghsuch as the
Galﬂeﬁrbﬁfo‘{er $HE ADS (QH&héleeHgHFBgLe Sa Fb?ﬁgfég Iﬁé?@ghog?ﬁ%glycerol

Kpnl cloning site, in whi 1 recogniti
kinasey premeier halkaline phospiatase prsooter; M’él&canmmtrﬁﬁacrmthbnal

702 h d ff adi . .
confipfyegfor’s” SRicts el fitrue Phadtaghled Rde hEER Wilzedin transgenic
anlrﬁéwnéb%%%@ IQjem’é duHton ﬁ@%bﬁ WHIER Isaéét% if géﬂﬁreatlc acinar cells (Swift

Invitro ené195 and | ueBacH sA, hr ee

et aljj 19&4, %ﬁa?h@g‘rfir Qarnﬁzs et ak.t Hma&old %gmwfﬂmbbr Syow. Quant.

BRI 1087 (52 SRl e coms

regien witch Roadtfvelh paversaticrbata icelle (HaZahn, ci@85bRatised 15:115-122),
Manmmal i an expressi on vectors contenpl at ed for use in

immusegiahilingess GoRbiol Rgive whighsisvadtiveiim dtmephid cells (Grossched et
al., ROSATCEN 38637 Ube Ao bW 6B, R k51588 838 RleRbnder et

expr essi’'on Véc
al., QQ&T edel. @ellvB&ﬂ Of; 1436 1448y RO hedmaat Rimor V|rus control region’

i T e Sl RSB e £l St ah, 1938, Cell
A SR S Yrfl R WM PR Ve 1SSy B el 1987,
GendistammdhBevelell 2682276), alpha-fetoproteln gene control region which is active in
liver (Krumlauf et al., 1985, Mol. Cell. Biol. 5:1639-1648; Hammer et al., 1987,
Science 235:53-58), alpha 1-antitrypsin gene control region which is active in the liver
(Kelsey et al., 1987, Genes and Devel. 1:161-171), beta-globin gene control region
which is active in myeloid cells (Mogram et al., 1985, Nature 315:338-340; Kollias et
al., 1986, Cell 46:89-94), myelin basic protein gene control region which is active in
oligodendrocyte cells in the brain (Readhead et al., 1987, Cell 48:703-712), myosin

light chain-2 gene control region which is active in skeletal muscle (Sani, 1985,
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gl ut am ne synt het ase/ net hi oni ne sul f oxi m ne

co-anplification vector, such as pEE14 (H ndW, Xba\,
wEms/ 0663l , EcoRlI, and Bcl\ cloning site, in Mi/TR2005@10853

vect or expresses gl utam ne synthase and the cl oned

gene; Celltech). In another -4Bbodi nent, a vector that

di rects epi sorml expreSS| on under control of Epstein

Barr Virus é)e used, such as pREP4 ( Santl,
Natigfer 341883- ,|anoka%rva JiqRIEVEIeRHEG NOBYONE GemeeEaauivl region which
is aﬁtji\%nlhntﬂesﬂ a?émﬁ '(M%Eb?‘f &t BPV16d& §5l8ﬁa§ 984: 1372-1378).
gromyci ecta I'e marker;”’ Invitrogen), p

(SarrHl SfH Xhol Not \ , Nhe\ H ndW, Nnhel, PvuW and

p?%,gg?%b}g}@ g SRS rﬁ9lm§=g§ftntﬁe TRiation can be
lder{tiﬁEH\ngfB\sﬁHpenéf%? ngHd&Hbél a) MER arﬁﬁlﬁl\catlocﬁ bf the&i’é’@ﬁ’ed plasmid

oni ci ble ne al | ot hi onei n
DNAvoospeeific niigiyAo fy)oiucisielasist bylbridiratidee(c) pmseme)geabsence of
EP8 mV Xh\ Not \ dl | Nhel Kpnl
seloBiGA MREI tEne RBRTPRS TR IPTiTon Of iSRSt sediigppes. In the
f.rstwdﬁ@éch |t|ﬁ‘é’ hbbl@ﬂﬁéﬁlds eBEB% arkpiied BPECR K g ide fdNRfetection of

fi\, and BanmHl cloning site,” RSV-LTR pronoter,
the @zrmflgélpé@dtam & the segond| approasiyche, prasen areign gene

ool B Db g SRR PEE5L A 340 Bt using

protﬁ‘éﬁ&ﬂﬂﬁn&ﬁg%@haéﬁ&§m aré ABholEERIY to reineekalinfarker gene. In
mammal | an ex gre33|on vectors for use in the invention

the thiel aprropra/ cpmpinant vegor/ost system csiebe ld@ﬁ)@flgs@gnd selected

[ I ien: Vil ) i
vt S oear B4l ARG Bty S P a EE S5htynctons
(e.gs B-galactusiddsavadtivitgeiymiding ktmdw activifacresistancs tousntibiotics,

mpmal | an expressi on vectors (see, Kaufnman, 1991

trang{gsmayion cPfhe@9B’P§c 86FlYFiog ttqsiytfﬁ@ﬂah%m basHIPYiEys: @iC bgaused by

the E{sggw?t%ﬂ fggétléﬁ Sf)ebeg @ﬁ%ﬁé@pﬁ\] %rr@gﬁép%ftj(\bl%r\gwﬁe nfBRic acid
enc@ﬁlpg’lthe pSatet of thpamvednﬂga\ a \Gaiaw! Hereof, andnkinatdy or derivative
site;. TK- a

therBif GraScRet WA TS SeigatoTyATIEr GeimbeaBig of tRAeHR,
recc%@iﬂbﬂﬂs édrﬁ&nlnﬂ‘th%rm%@ﬂaﬁ %'eqeéhf?ﬁ’@d b)?/ éb@é?%%?ﬁh@{bgne

systens can al so be used accordlng e I nvention
funcéwpr de §he fFaurpy @pmmcbfretcbmhummirﬁxpmsnm vectoencan be identified by

aSS@Qg q>r th ;’4%.3”%3) aqlrgq‘%glﬁrab%ggb\%c&lc? ?@b%?actgrbﬁps of the gene
prodRit®lex '_Fr“é%tsbd bysth&lrecitBRant BEESH, p@@ﬂ%ﬂkhaﬁ%@' expfé¥ed protein

and ndl M cl'oning sit; Invi trogen) or the fusion
assyvesia functigallg gctivalcon&piatioshol , Notl, BstXl, EcoRl,

SanH , Sacl, Kpnl, and H ndl M cI oni ng site,

N-t erm nal peptl de purified wth ProBond resin and

cl payrie wiridty Gﬂh@émisdp?@é‘s@on Vaytol ceadMatione aybe@inployed in
expgessfngtt\pg- Dﬁg\nse%%eﬁggsl. 8 this ﬁl(\:lgg{lgl!’l n%ste?ulteggressmn vectors may
consist, for example, of segments of chromosomal, non-chromosomal and synthetic
DNA sequences. Suitable vectors include derivatives of SV40 and known bacterial
plasmids, e.g., E. coli plasmids col El, pCR1, pBR322, pMal-C2, pET, pGEX (Smith et
al., 1988, Gene 67:31-40), pMB9 and their derivatives, plasmids such as RP4; phage
DNAS, e.g., the numerous derivatives of phage A, e.g., NM989, and other phage
DNA, e.g., M13 and filamentous single stranded phage DNA, yeast plasmids such as

the 2 plasmid or derivatives thereof; vectors useful in eukaryotic cells, such as
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invention. Once a particular reconbi nant DNA nol ecul e
is identified and isol ated, several nethods known in
w0 b@saed20ay be used to propagate it. Once a sPOCT/EHR1004/040853
host system and growth conditions are established,
reconbi nant expressi on vect o#®-can be propagated and
prepared in quantity. As previously explained, the
on vectors that can used inclu but are

veofRSE USRI FLINSEE! OF RemaRIgFaly: VEekss Seaved fiem Combinations of
plastfifds\GHd [}/ﬁe:ge BN sBEh 381 g m] brtHéﬁﬁav%ﬁEQeﬁ%d@ﬁé"d f @nploy

virus or adenovirus; Insectviruses su
phagaddiNAvarratker We&snmecﬂmtml sdrperees pphd dee lilext or s

(e.g., lanbda), and plasm d and cosm d DNA vectors, to

name but a few. In addition, a host cell strain may be

chepexai®le "iﬁ%bé&ﬂévﬁ&%ﬁ%@éﬁéﬁ 's9§te%s 12fh hBAE ef[l%lﬁgttransfer

sequences, or nodi f1 es and TOCGSSGS t he gene pro
vectqns,tmhs@buif net lirsited tonp\dle t BamBilfdleningtsitepStunmedrsy, pVL1393

(oL S S 08 AT B B 05 g5 virogen)

pVLM3YRf (Bedt, iFal, (oD Xmallly EesRl, HBANSHl eémtﬂgﬁn{l-ﬁ Glonlr@ site;
sequence]) of proteins. Ap ropriate cell lines

SUfﬂmefﬁleﬂ d dpMtregen)s and mBlueRaei (Banéﬁ‘s LBgn;llllestl oNeolr aad Hindlll
clorﬂ??x% Lk C\ﬁfgﬁ B']l.le‘?\ﬂﬂlt@ Fé?o?ﬁl?hgﬁ’? &;Srg%ﬁﬁgf orsg lﬁ%,clﬁglft)tog'eﬂ) and fusion

esse or exa

transfertvetaransh al§Bdt hot lWthéﬂJttﬁp@cm%a’mHSYérﬁi Kﬁnpélbﬁmg site, in
.proteLn product. Trangenic Animals host cell
Whl%? am

U ksoobiiion 9 kaginpwithdae Imtsatmrbwé@ rﬁummﬁﬁfﬁ PAC701

and RIRBSpsPa} B 700 T YPBN opl AP BEP BABY g
clordamg elhdaB@dJ;se o aehdtréam of wﬁwyhegﬂmuamﬁ??g é:gggg

een |
'nV'@gé?rﬂeﬁggﬁ P??w%%%'aﬁhg &L@@'\égt%ﬁ%rﬁéﬁf%aqﬁ%f’ﬁm@énwm
Barhmne%mnp%ﬂamcaﬁ'aﬁg Jqﬁm@m}ﬂabﬁiﬂgtéﬂe %ﬁwmﬁﬁ%@%ngFProBond

have been I ntroduc Into t enbne, or ho
purlflwmrblandrhlue/mhllm recombiand lscmerdmmanbplaqses;danm@geh d220) can
been altered. Such animals are useful for studying the
©Ys§cti on and/ or activity of the protein of the
invention and for identifying and/or eval uating
nmodul ators of the protein of the invention's activity.
As Marsaaisn eixpression vegtetsecnrdempiated fori yseninrtbe-ihvardion include

VI T T T e
promatérSe @f éd?ﬁemegﬁbnlv@@idﬂd\ﬁﬁ\ A DHFER 248RSsidd Wdtor, or a

exanp ransgeni c_ani mal s i ncl ude non- human

DHIﬂR/m@thggexgtﬁ@@pamb@@tlmmtorg gHel as Pk kRBstk Sall, Shal, Smal, and
EcoRTRIYnM FE%e, Shith te Pétd! &Hrgésﬁg%%m FRoREy geﬁe and DHFR; see

Kaufman, Current Protocols in Molecular Biology, 16.12 (1991). Alternatively, a
glutamine synthetase/methionine sulfoximine co-amplification vector, such as pEE14
(Hindlll, Xbal, Smal, Sbal, EcoRlI, and Bcll cloning site, in which the vector expresses
glutamine synthase and the cloned gene; Celltech). In another embodiment, a vector
that directs episomal expression under control of Epstein Barr Virus (EBV) can be
used, such as pREP4 (BamH1, Sfil, Xhol, Nofl, Nhel, Hindlll, Nhel, Pvull, and Kpnl
cloning site, constitutive RSV-LTR promoter, hygromycin selectable marker;
Invitrogen), pCEP4 (BamH1, Sfil, Xhol, Notl, Nhel, Hindlll, Nhel, Pvull, and Kpnl

cloning site, constitutive hCMV immediate early gene, hygromycin selectable marker;
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invention is a guinea pig that overexpresses the

receptor of the invention and would have utility as an
wapiosmbe2omdel of allergic rhinitis, bronchial BST/ORR04040853

chroni c obstructive pul nonary di sease. As used herein,

the term"transgene" refers -66-exogenous DNA that is

integrated into the genone of a cell fromwhich a

InvilgegiomePBIERA Bkl GVEl, dMatakietheNeth JHE) ol diaraicd €laniag site
mdh?é*ﬁﬁ?%@‘é‘“?}”eﬁ‘? L8RS ofhe Qi SoRREIE rigicer
Invrtne@em)hﬁsﬁﬂﬁ (BaTHdnf(ﬁog?‘rgg: rf#odiﬁlbmtamthal Clo?mrgasgtle RSV-
LT, Sieuler. s eI e B Bgshs JoVREN: oS g kan oty Hinat,

NotS5&d1 B5iNahd Eié?ﬁH P@I%Hrn@' dify, %WKTWQHSG4L8 selectable marker;

reconbi nation. That Is acconplish et weén
Invr’eogler@eaod$ﬁﬁaﬁdrsdﬁﬁ\&hT&m@mmes hparomytin selactable marker, N-
i.nt [ of the.animal, e,qg., an .. .
temifa SRAce Rustfeis VoS pepysd By ardiniiness:
|nvrtr8§e@m S@bctabré ﬁ%%ﬁﬁﬂéﬁ eﬁ@ﬂe@gioanectctre fbf‘t\l@é‘tri m@ if@&htion
be created by introd ucrr(r)g §@nuc ei ¢ acid nol ecul

inclege pRicKGMEHGIndI INEsiXlo N at,iapd Apalcleriing site, GHéS selection;

vl BREIHRY it SHatk R E ol ayr ol RlEy Ry e S€oton:

Invrtrb@éh)abhﬂ\w&’ertso \ieiaRiru® nfarpaRlidn @xpmrﬁn f/@ditarsﬁ(see

foster animal. The cDNA sequence e. t hat- of (SEQ

Kaufioan| 199 siupeRiopuse a@gﬁrda@g rq]thedarr@@rprwcmer faﬁsag@ rr@t limited
to pSEQ @ﬁarg&ﬁﬁﬁglsﬂéugr@gﬂggﬁ‘ é?é‘éﬂo‘?ﬁt)] rﬁJéGL'Z‘é‘éh VE&hYI, Afll, Nar,

a nonnunan , SucC
Bspmuuﬁargranetrpatarwhbe Setl, Kpet) atmiSIdm;ddhclbyrbrg sitez AtH-amat B-gal

e TSR Ao AL 8, 5 8, S
clorﬁhggﬁ’ésﬂebﬁ%@sgéc{,aﬁ uded in the transgene to

redse t Iclency of expression of the
transgene. A tlssue specific regulatory sequence(s)

et BRbes i ETeTB SRR AT e SRR Hoopr e g invation to
expré!;‘éetﬂé gﬁ&te‘rﬁ‘o%ﬁh%‘r’rtﬂfn &Bldrfant N‘?‘ér@@ﬂ%rfaﬂrar%ﬁ%@ bAHERGative

ransg ic animals via enb ryo nanrpu ation
thereot rfairgxaotdlertheprnfusidrepY i Sanvestdr{ Xbat t5ptd, Hihele Nodly &stXI,

Eoofflorgt, BARH, Sachdgait, e SBNGises1e favtsOfen) qrdhe fusion
pYRSHisAPRL @@(H&p sﬁm%%l%tar%txn EdemanBaM, (BHGR KH, and
the Mbuse Enmbryo, (Cold § prin Har bor Laboratory

Hindiflecleningsita, @ﬁermgral—laepbde pritted witb ggpBopddesin and cleaved with

onef RpgBE i Beef B B BB 52 éﬁr?%?a‘)e%‘?%%??ﬁr@ro the

inveftiogt her transgenic aninmals with

Once a particular recombinant DNA molecule is identified and isolated, several
methods known in the art may be used to propagate it. Once a suitable host system
and growth conditions are established, recombinant expression vectors can be
propagated and prepared in quantity. As previously explained, the expression
vectors that can be used include, but are not limited to, the following vectors or their

derivatives: human or animal viruses such as vaccinia virus or adenovirus; insect
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a transgene in the genone and/or expression of nRNA of
the invention in tissues or cells of the animals. A

wao e@smgem ¢ founder ani mal then can be used t oP@T/E81H04/040853
addi tional animals carrying the transgene. Moreover,
transgenic ani mal s carryi ng gt ansgene encodi ng SEQ I D
NO. 1 can be bred further to other transgenic aninals
carryi ng other transgenes. To create a honol ogous

viruges suth aabaculevires; yaash ¥ectors;ibagierignhage wactersderg alampda), and

plasfiig e B DA RS KERIRED SR BHE gene of che. o
invention, e.g., a murine gene) into which a deletion,
addltlon or substitution has been introduced thereby

t o Inpgditioneadiost eelhslraipriaay pesihosapithatimedylates e préess'on of
the g’g%ﬁ%&' %ehﬁe?h&%édlﬁg%] %ﬁd%{)mg%s%?gh% l%%a'ﬂ% aq\fgﬁﬁ&rly tﬁe specific

fasl‘ﬁcml desinedls Diffsrent isosticaills plagd mamﬁtemw and §pedific maghanisms for
er. encodes a functional otein; also referred to
the H@” 'afd%% ranslipostyt t)ona f ammcymoeiﬁ@av@eﬁ@g can
§h9 h {ecmg)l :
olycBRYEBhOREHVRE b, 510 o] ST ReN LT i SEATS' Afbichiigte cell ines
or hbst syﬂteﬂnb aamchmlel&uoéemkcxemmé thme desired (rexdificatian and processing of

strea ul atory region n be altered ereb
the HFRlgn HTgHR SXaiEssets Mo SRS SHRISTIsIO2 PRGN pyste can be
416 phUTRILS PR gl B58IRIcALdrE D@ Brodubhe al ter ed
Llsepor{)l on of theggene s fl an%ed atBt hg 5' and 3' ends
by an additional nucleic acid sequence of the gene to
al | ow for honol ogous reconbi nation to occur between
th Xogenqus gene carried by the vector and an
en n an enbryonic stemcell. The
addi tional flanking nucleic acid sequence is of
sufficient length for successful honol ogous
r e dohbstrosli af thevprdsenh mventiog atsusargba aisedtpipcadlios nonhuman
I f flank both at th ' d
trangggtgl%?@gymglse ses)qmo CH ﬁnqu}gggmgm géer?tsgg%sgc%fo? t-hggﬁyl%ntion is a
(
o £ BB S A S rospnang
SEQ hD N@uicleave been mhroelmbegio Suchdtastncelis theni cen e uged thgreate

ectr oratlon whi ch the introduced
nonduiigan FBRGeN R AbiRAG i Rich ot Byedends SebiacE iy heen
|ntr6d1%e§ﬂﬁﬂﬂtﬁ6%?109rﬁi‘%r4fo?n(§l8 864 REdnfiBantCartimald-in Which

- 92) 69: 915) he selected cells then are
endpg@mwsgaequﬂrmea heivediestyaltered. Suchranimily aregusefa for studying the

use) Lo, Lorm tio i. e Se
fundlRAGYbac Rl of B PR orHlaF ieeB b &cBiping pucor
evaltabih Qﬁd)@lﬂétoﬁpﬁf Probrotdia e the PRenBdh’s aktility. Ox$ @&Ed herein, a
(1987) pp. 113-152). A chineric enbr ?/o then can be

“transggnigaeinalnisa gon- “human animal, preferab y a mammal, more preferably a
rodent such as a rat or mouse, in that one or more of the cells of the animal includes
a transgene. Other examples of transgenic animals include non-human primates,
sheep, dogs, cows, goats, chickens, amphibians etc. A particular embodiment of the
invention is a guinea pig that overexpresses the receptor of the invention and would
have utility as an animal model of allergic rhinitis, bronchial asthma or chronic

obstructive pulmonary disease.
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sui t abl e pseudopregnant fermal e foster animl and the
enbryo brought to term Progeny harboring the

whorwshegoeus! y reconbi ned DNA i n the germ cel | SPCHINS1964/040853
used to breed animals in that all cells of the aninal
contai n the honol ogously recb®bi ned DNA by germline
transm ssion of the transgene. Methods for

constructjng. honol ogoys reconhin n vectors ,
hoMs! RsLReTENL RB {4, g'hl‘lfc'rg%g\%nneg’ rﬁt%ésg%%?gm& ﬁ&gﬂgﬁt IS

'“teé%%ﬂﬁ%” e RDI o AR RS, Bifnd S g and that
remaibsOf thd @enddOar theeBatansl amalsmmmsgm direxts heuexgwession

of whi.ch are i ncorporated ref rence. .In a
of a8 RSaHG Ger oA S R B Tt el PR ar S5 S BEME transgenic

amrﬁél"%@ge& HéFelﬁOé‘t‘i?drﬁol%gb%?@ébrﬁbhﬁbﬁﬂ’énlh?alaﬂs'ePM‘bﬁ Biman animal,

regul ated expression of "the transgene. One exanple o
prefetaiily a masneah imore peeferahly axrouss; onwihicts an epdogemaeiis gene

corrpERoRNALe ot Iy NP L ol %Séére{' BreBy PamalposlrasBiibipstion.
Thaf\&asccdrhplidhéd bEdReen #% ER a«@én@bn@s@g@hswbm
reconbi nase systemis the P reconbl nase sys

moleeulevntsodiceddntooa callof the animal sz gerareemnba@nc esliof the animl,

3 oxP reconbi nase systemis used
prloft'%o $%6%$§%h59{)wgs%+§#'of the transgene, animals
cont ai ni ng transgenes encodi ng both the ere

reconbi nase and a selected protein are required. Such
anfnipRsgeMmc peingl &f ’t@%mveﬁh@lm ganteecreatest by htiogHciHg a nucleic

acid Mg eﬁé@cﬂﬁ@ﬂ%ﬁ(ﬁ IBNGB! 5 a ﬁoﬂro‘n ¥ éH?tlﬁtBQhé‘Pﬁ’ale pronuclei of a

transgenrc ani one conta ransge

fertuﬁmubdome ausie) end eﬂtfwtcéresfectm’rdmtett&)dst dlm:cnb%%onen dhe oocyte
ransgene encodi ng a reconbi nase. C gnes of th

is thegralioWvashtor develop i 2 PaavdrRregRRRideMale f‘??é?"e@’ﬁ”bﬁ' dheHPNA

oy 5, BN T e v

into Flud igienatrieoof dNosn-huMzavafingd.8 Adiechati®e7 aQvdtiinfambomologue of
the PEE G, S0k S MorisB D at b ot hilpidization o
the EBNA céﬁ@%ﬁdri&*ﬁwd {PSEEEID RIOF’“F' 5’5‘?& usédabe t'ra??ggn%d |Af8nic

I'nduced to exit the growth cycle and enter phase.
seqUércepuard pelyadenylatiomsignalsnalbe chodredinckidgd, in tie tragsgene to

b o B e e A S e S i atory
squéh&E(Q)eé‘én 668!dperablj Hiakad &slthe endRPRNSRY %Mtl@ﬁ%ﬁﬁec’[

then is cultured such that it devel ops to norula or
expisisainoefithe praisin efidwe inventiamisrpartiewar eclls. Methods for generating

rar3EHEUFRARIS RO a0 oA BT B pny animas
such Be mikkNae torvantibaal ihhike aftl dnd greddesdribedsireixamplsih.U.S.
Patelﬁc’t Nos. 4,736,866 and 4,870,009, U.S. Patent No. 4,873,191 and in Hogan,
Manipulating the Mouse Embryo, (Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y., 1986), the disclosures of each of which are incorporated herein by
reference. Similar methods are used for production of other transgenic animals with
a transgene in the genome and/or expression of mMRNA of the invention in tissues or
cells of the animals. A transgenic founder animal then can be used to breed

additional animals carrying the transgene. Moreover, transgenic animals carrying a
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I sol ated. Additional Uses and Methods of the Invention

The nucleic acid nolecules, proteins, protein
whowslegoes, anti bodi es of the present inventiPeCT/Us2004/040853

fragments of such noieties, may be used in one or nore

of the follow ng methods: a)3creening assays; b)

detecti on assays (e.g., chronpbsomal mapping, tissue

varb4ESUnghRFESES 000N sl BESIAEL EEh r animals
caryimg dther trgnsgémaszal trial s and phar macogenomi cs); and

d) 'nmet hods of treatnent (e.g., therapeutic and
prophylactic). The protein of the invention interacts

Wi e s can be used for
(i ;ﬁar(g%% At ﬁghﬂdg{;&%ueqo{euf)girﬂﬂ%arng%%gé %qg?or(lﬁp)repar ed that

contadrguabiersia pbriivel bfithergetiefdfehe invieatibae.of i 4 hliman or a non-human

horrh ul ati on of fc{%ll_ survival, and (iv) regulation of

omoley of tiecde ol trrdnvarfion, e radneine aenel ints whishesdelstion,

ha ¥ rotei n of .
addiioR dr SR 80n F2R Ber iREBAL RIS d AP PRL ShBgfonall disrupt,
the gese of thmnﬁ;mw.f tred;] paiticulzereenisduimany, tﬁ_@l%bt“og_tié la@§12;ne<|1 such

t tect of .t . I nyention €. d., In a _blologlca
that G B TegolS esBmbiationg e deyarii dane is ciametast unaonaly
i.e.] My Rgepe ih! I ° ’
(-0 ERAPpEer Bnaded 8 IIRSIOIR Proeih, MRl £8P Mok Bt vecton)

i nvention can be used to screen drugs or conpounds
r _expression, as

th tg the.protejn activit

Weﬂte as %p %gt a‘(e%g%%%b? Qeéﬁgﬁgc%@git%ﬁ opyhomologous

nitsndtion; ite@ende bV ' :
e g T ey B BRRA st oncoces

funcﬁmﬁl algin (Rer casrbtimanaegulatory egion cay beatizred thdreby altering
| : of el n _al .he performed with the

theégé é%%%?ﬁ?ﬁ%en%ﬁ% .eq‘\%HS}c@%r?t}on, an anti body of the
i nvention can be used to detect and to isol ate

protﬁi s and to nodul ate protein activity. The

i niAd ?ii DNelogeue Fegoabinatien vectanbe aligeadt portidarfitié gene is

o) d ' d [ say.§ and uses

flankeH 318 872 2 EA0% b0 TR PG BE A sPRCeRSS B the gene to

allowDier donialogaued redonesinatian Bsca bealéatioaxdferdus gene catried by
tein recgator in the presence of endogenous |igand

the VEelananth a5 6 PIRS I BRLEMEBRlie Rtero Catht The additional
flankid@ﬁt%l@i@%di&@é&lﬁ%&eoigw%uﬁic t{f%eqq&fgggé&%ﬁggfggwlogous

protein. The GIPase domain 0 pro
recompifiadiopth theeer@idgenoGdigenes Wypically, seviral Kilbagks of flanking

ndi ti.ons, i .ecept or .deactivyation. However,
DNA@@R@‘[ ?&tﬁﬁ%@@ 4, gpsLatedneid e iBHE ool (fge, 9., Thomas et al,
Cell (1987pbY Z0330P alesEhBlio oAb i of
dg;‘- prgt ein, [35Y9 GTPgéc,) Can%g%géﬁég%&nsall‘igﬁt\fe%{o?s).

The vector is introduced into an embryonic stem cell line (e.g., by
electroporation) and cells in which the introduced gene of the invention has
homologously recombined with the endogenous gene are selected (see, e.g., Liet al.,
Cell (1992) 69:915). The selected cells then are injected into a blastocyst of an
animal (e.g., a mouse) to form aggregation chimeras (see, e.g., Bradley in
Teratocarcinomas and Embryonic Stem Cells: A Practical Approach, Robertson, ed.,
IRL, Oxford, (1987) pp. 113-152). A chimeric embryo then can be implanted into a

suitable pseudopregnant female foster animal and the embryo brought to term.
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nmoni t or enhanced bi nding to nenbranes which express
constitutively activated receptors. Traynor and

wNawseded9 reported that [35S] GTPyS can be usedP@DUS2004/040853
nonitor G protein coupling to nenbranes in the absence
and presence of ligand (Traydr et al., Ml Pharnaco
(1995) 47(4):848-54). A preferred use of such an assay
systemis for initial screening of candidate

Proe@ﬁbaamﬁmgsthﬁémweggy@v é%qrgg@@ﬁé?l}leam the gppniceiscan be used
to b{rﬁ%@‘ﬁh n%l@rrlfr’{r%{t %ﬂ%‘ﬂg lfthe ﬁgﬁ%i Bﬁtéﬂ"\ two Bn{oﬁ%ﬁ% (}; r%cgmblned

artic protein t nstot ere
DNAtb'yrgﬂratliee ttarsnasgipmefdde trphydersicl ase, whil e G and Q0
inhibit that enzynme. As is well known in the art,
adenylyl cycl ase catal yzes the conversion of ATP to

fAWethBBE §or é‘d}Ps‘frtu'chHg InbFAologtld r‘é%bﬁﬁn@%é&éﬁ &rlﬁH; ﬁbﬁ\ologous

G protein are asSociated wth 1 ncreased ce
recorabiriant ehincaldy/@re desenimext furtiley in Beadley,tQuriremd @pinion in

BiofEshiPiedi o8 bR dadd i AA raudicu N WBlenyras4, wo
91/@f140AWPO 935799658 BAl 'W@ 9@/@‘4'1‘69" thE M clS™raR oF Whlch are incorporated
Transm ssion", Chpt. from Neuron to Brain (3rd Ed.),

by nefeyRoce. et al . eds. Sl nauer Associates, Inc., 1992.
Thus, assays that det ect cCAMP can be used to determ' ne
if a candi date conmpound is an inverse agonist to the

I e¢eRhether Anvsddigient, GfarkigehRAsdieRuiz@Vdhihals 88n Belprbé@iced that
measuri ng cAMP can be utilized. In one enbodi nent,

contain selesfan syatemsdp adlow fer regidated expressiemopthedgansgene. One

exah@l%? suéﬁ‘a%ggfel?ﬁ is fﬁ'go g?lW?eco?nﬂm%g tsg%hﬁgg&?gggphage P1.

Senger reporter Sys en1assay I'S Ccon

For Bedeviption af tI@cMoxP@eG@hBR@%& systénh, sy, @0g .2l aRsd¥t al., Proc
reference herein in their entireties). A particul ar

Natb/r‘r%%l PREHBA (d 99K S8IBR 32236 d‘%@%ﬂ"?b@&a@@l%ﬂf @ fecombinase system
is the ¥RPRLSombinak8 sgsfe‘?ﬁ aF @dcéfe‘?/?sﬁée g@ﬁ?rh{é 2198 & e (1991)
gt Ing of a

gene expression ronof I n
251c1d- ﬂieﬁ)ori’éa\ceelm fEcothbigasy systém isustddosegulptd expression of

ct CREB h th bi nds to t ro er at i
the L 388G%n<, Aels B AR OR S seOhRIGS cimgecombinase
and éél@%téd"k?ro?éﬁﬁ’ 58S FéQUiredf $l‘ﬂ§ﬂﬁ9ﬁ| Is EaHPe pﬁr%gﬂt%grecﬁrough the

sys ens can be constiructed ave a
constrnetitinmofigoolef rtrmnegemimrrimabo agR, By pratingdwodfansgenieanimals,

onel 358 L635seere T AR e by i GO+ o

tran%@éﬁ@bﬁbo&ﬂﬁ%ﬁ%cb%iﬁ@é‘é!mﬂ ation of cAWP, that then
activates the gene and expression of the reporter

protein. The reporter protein, such as b-

O oL B B AR A Ba R Fonsan be
prodifeeRi04ctbotdihgito ¢ies RtAb @S dBycriridananmaubet 8l Mature (1997)
385:810-813 and PCT Publication Nos. WO 97/07668 and WO 97/07669 (and which
are hereby incorporated by reference herein in their entireties). In brief, a cell, e.g., a
somatic cell, from the transgenic animal can be isolated and induced to exit the
growth cycle and enter Gy phase. The quiescent cell then can be fused, e.g., through
the use of electrical pulses, to an enucleated oocyte from an animal of the same
species from which the quiescent cell is isolated. The reconstructed oocyte then is
cultured such that it develops to morula or blastocyte, and then is transferred to a

pseudopregnant female foster animal. The offspring borne of the female foster
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O her G proteins, such as & and &g, are associ ated

with activation of the enzyne, phospholipase C, which
WO poos066200ydr ol yzes t he phospholipid, PlIP2, rePEHBEFI004/040853

two intracellul ar messengers: diacylglycerol (DAG and

inositol 1,4,5-triphosphate £5P3). I|ncreased

accunmul ation of IP3 is associated with activation of

.(&g-associ ated receptors and Go-assocjated receptors
animplywillle,aickens SfhR@NMg tomihabihe ¢rllbegbr teceprgtic cell, is
isolafeference herein). Assays that detect |P3 accunulation
can be used to determne if a candidate conpound is an
i nverse agoni st to a CGg-associ ated receptor or a
Go-Ahitian ad tUse srarcieldiethhad sGof-the dove rdiomd r ecept ors al so
can be exam ned using an APl reporter assays that
nmeasur es whet her - dependent phosphol i pase C causes

ivation of . ini.ng APL. _ Th ,
coritabidPero BRI abul sracil hEMERidies: Filftodis of te
presérfi@asition) ahd Eragiisrits OF 80clk mditkds, @ed\FBe USBRNI®BYe or more of the

I nverse agoni sts wll denpbnstrate a decrease in such
followipg érethefs: A) serespning aksnysebrpateacion agsaym(e.galchpmosomal

r t.o.-her ej " S Gl ' "Y.fo . .
mabh g S PG e oipdg! €7 BBl ., diagnosti
assagsrogasstir asxegst ohitodng clieipili tdak, arbphameidog@hbffics); and d)

rrgll nol ecul es or other drugs) that bind to proteins )
methpde KE PAYBRRY (819, oiheraRRLLE & pRAPRYRClich rThenpokgin ¢f fhe invention

intefddte WithQﬁEeF Qélll.ﬁ’ég;ngB{e‘?n%ed% fFES'caN 1Y udsd jfo‘fiéfg%gﬁlgﬁgﬁ of cellular
protein. For exanple, tHe screeni ng assaysS Qeéscri be
proliferation; (ip)uegulatousédeltdan diéfetérftiationm{iigmﬁgslaﬁohio:ﬁgeHiSurvival, and
. .antagoni st s the receptqr, t hat wou ave utiljty . .
(v) g Retiah ot SesPlmstion, Sheadhed Migels Aekbmplssulfset théiavention
I - g .
can 21055 o8558 UESpRABAGT 1 SELERTL B aSieEdt Byl
exprgssidrevesiabinam bosiotalldn fgene therapysapplicatioms)pfo détect mRNA of the

I 8Bk S e e Rt b5t of e

inve_fhiﬁﬁn%&Bﬁﬂbﬂ@l@té@ﬁﬂﬁty%ﬂén@%géh@u@ HFANAUDNAPEF PR/SAS In addition,
in conbinatorial library nethods known 1n the art,

a profain @fitheyinventivbgar e usegriaracesen dpigsi el gompeiddssihab modulate

| el,. i or i on,. phase libraries; .
the BRI FivRT ok ExPloRRErh B diLe A rBa il P Bierized by
insufficientsraskcessive pipdudtivn dfrRiogerBus pebteiN dSsreBhitRY fof the
l'ibrary methods using affinity chromatography _
prowt@etquetarh@rmsdhagh@eﬂ deceagey oagpeaanhactyityioempared to wild
i ; ( - A S

el PRl B e 5B g, OB r
antisoay bf thel ineentivn ¢dr be iusedad detentandds ifdlam J’mm andes

ug Des (1997) 12:145). Exanples of nethods for the
mo rRIGHain getivity oig WNVenfion HThar ReRiainsotor ek agants identified by

the above-described screening assays and uses thereof for treatments as described

herein.
1. Detection and Screening Assays
Activation of a G protein receptor in the presence of endogenous ligand allows

for G protein receptor complex formation, thereupon leading to the binding of GTP to
the G protein. The GTPase domain of the G protein slowly hydrolyzes the GTP to
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the art, for exanple in: DeWtt et al., Proc Natl Acad
Sci USA (1993) 90:6909; Erb et al., Proc Natl Acad Sci
WOQBNS04R209) 91: 11422; Zuckermann et al., J MedP@EN004/040853
(1994) 37:2678; Cho et al., Science (1993) 261:1303;
Carrell et al., Angew Chemia® Ed Engl (1994) 33:2059;
Carell et al., Angew ChemInt Ed Engl (1994) 33:2061 ;
and Gallop et al., J Med Chem (1994), 37, 1%33.
GDPLresu&mgegnmr R GRAYITIRES: 'Béeé%@éﬁ?@at“f 080 HRWRYET:

conl e AU Y Ry SR 5
ls\la;gge4gl993; g?g 55L5J 256) tbacterl a (U S Patent No.
S ApahdurolERbls SSTaLY! Curalei de SIBTRISe PR e usstfe
mon|[t\$r1érllh%‘}fb%dsﬁﬁhdl é?ti&%?@a”%% ‘vHeR e%ﬁﬁeqs)s &fnsﬂﬁﬁﬂ@ly(a%‘%%led

Cl ence 249: 386- 390 Devl Sci ence
receptb9.0 T a4y rtﬁM Malsorskiepbeed thati[* S]GrT&yS\mn basisgd ge imonitor G

o b Lo B P A St Bl et .
Mol Pﬁéﬁﬁ&&fl??g 6470(21@ m?t achlaesPed by of sliet an@@sw s§stem is for

articular e t he present invention,
|n|t|aassra¢nlng af ccaasidldaiagemmwdy sincefine ﬁY%teUEISIQQH%IPa"y applicable

o RIS IBE AP A GBS o L PRt s

to th@hetditofel | surface is contacted with a test conpound
and the ability of the test conpound to bind to the
protel n is determned. The cell, for exanple, can be a

st,.ce L | 06 -0
"8 483 efe ST S G A B Bk B
enzwﬂﬁé’t Alshs QAN Kpvacmanelars laeényWDCycmpdatelyﬂa; the ophverglon of
the test conpound with a_ radiai sotope or e? %]rmq%
g gprotein are

ATP|taiséMBothusaconstifdived aftivated (FFeRe
assog:iﬁq%ﬁ 'Owﬂﬂ}ohc];éé Hrb\éﬂﬂ[')ée ‘Pé(}/e?é onRM‘Pg' &%jﬂ&tl@é’l ' c‘!&stltutlvely

ErE6F can eterm ned by tect
activla@é:leGEIPRQ mipstunight oowple ding G Xor Ge)rprejeinapre assmated with

npounds can ed_w 125 S,. 14
decrenehRPSHIRL VR GHOAME, r Seel oliat VedhatiamLpLormaic
Trangﬁlg%lbﬁ Chptd, Hohl NeRHH td8raih {ggra@do)e N7ifsis ePaPedBY Sinauer

I'ati'on counting. Alternatively, test conpounds
Assodiateselrabe1 399, ehinysymssays that wetert cAMP eraisl used to determine if a

oo e g S B AT e PRGBRDE! B3R of spproaches

knoﬂﬁ'ir?fﬂa Qﬂ%r%eséu YARKIF §4h BE UBlizE&RPIrPHIé 8hbodiment, anti-cAMP
substrate to produc In a particul ar enbodi nent, t he

anhbmiaa:y acouped sean EbiSAdEsad farmeat | Intanethengnbediment, a whole cell

secaop mggggné)%ﬂgﬁo&% %ny(pgérﬁngqh%agdg %ﬁé{é@@éla{ taﬁ(sgﬁ\f(gt ;P;i’fﬂmeénon No.
WOWi?ﬁﬂ Hhd fhdridrared By ratetsitetitgbinbinrtbsir ehdreties). A particular

forman assay mxture., Then, contacting
embodlment is the SPA assay described below in “Example 5.

In a related aspect, cyclic AMP drives gene expression by promoting the
binding of a cAMP-responsive DNA binding protein or transcription factor (CREB)
which then binds to the promoter at specific sites called cAMP response elements,
and drives the expression of the gene. Thus, reporter systems can be construcfed
which have a promoter containing multiple cAMP response elements before the

reporter gene, e.g., B-galactosidase or luciferase. Further, as a constitutively
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the assay m xture with a test conmpound and determn ning
the ability of the test conpound to interact with the
WEe@se66209 wherein determ ning the ability of tPET/USRD4/040853
conmpound to interact with the protein conprises
determining the ability of th&-test conpound to bind
preferentially to the protein of the invention or a
aCIb| oaﬁgl cally actijve Elortl on t hereof. asfgg ared to th

iRgePiar cAHSER &iC BRUBBYIRERD O s<hgt fhenzactivates
the G D R [P OTAY Pogel protein such as -

galactivsidaseor hicifardsep thegi canl bg detadted usmgtstandarfdebledﬂemm:al assays

Periuiation o, 1501 80b2L1 iiRtRtE BY FeltrasieE).

stinmulate or inhibit) the activity of the protein or
bi ol ogi cally active portion thereof. Deternmining the
abiOthequﬁroltekies t 2h aHtpanddsd, areagadeiated With actiVa;tidryof the

enzfioe; DEoRuTPaRetnevice LN Shimine it bholpie PIP2, releasing
hmomllﬁlarbﬁeé&ir@@% rdlé@/lél?@er@p [bAG)( aﬁH IMS‘sﬁthﬁQI §1tﬁpﬁ(9sphate

bind to or to interact arget nol ecul e. used
(IP3elrsraased acaumetationl af daB ée asspciated vethuaetivation Qﬂﬁopa\ssomated

. ¢ . . . )

reodiSsEA EasSpollSy HALBRU AR BFRloh 1SS ol

incatBblatéd By repepsREsRSrein)e Axsal s tmatafetéttd P Ratiorfcan be used
nol ecul e on the surface of a second cell, a nolecul e

to detertrme B2 eandidatel compRUNdes andnkeIsecRganiside scBaessociated

roodlblet A0 A EPBLA USIA6E O% B Bbled REBGERE o By b pramine

usmgndueAPHerepbrtar pssdya thabmeaslsgzenhéther G,-ddyerdens phbsphol:pase C
i nvention. | n one enbadj nent, a target rml ecule 1s

caugehpeiondAf %@ﬁgmrfalmnan%%b glarestBa Tksy apkiated Gqassociated

| A4l I
eod 6 WAl RS S A58l BYETEEN o/ B SRS yporeoy
invemsesragbniatsewblaimﬁopstcﬂteiaﬂeﬂream|n swcﬂnéxm}?sibhr ough the
cell nmenbrane and into the cell. The target, for

exanpl e, can be a second intercellular protein that

ha?\lé@bﬂi\h’dé&hé@lh }§ 3 Inthod g é@?&eﬂeﬁﬁ@thé‘réﬂ ad 4 &&8ening

the associ ation of downstream signal i ng
assay)b éaridestifpmgennaiviatayst e, candidaie @ftesheorppoumimooagents (e.g.,

pepliffe AFPUOBIITBE S aRbAb Mol Sher Bl dradifSte proteins of the
inveth€i8 A 'dr Pete aPatitRula@ry & lifiPitdy Rafcdt bﬁCfor@xaﬁ'Ipﬂ@ expfession or

particul ar errbodlrrent determnlngthe ability of the
actiytyoeftha rseteimd-araxemplerthescreening assays de$¢ftbaddmrem could be

uselfh BT EFbRURLE B 52 B bR GRTE S Bl gt e ove

utilitgferpeating beorepidl wsthma@f the target nol ecul e can be
determ ned by detecting induction of a cellular

In one embodiment, the invention provides assays for screening candidate or
test compounds that bind to or modulate the activity of the membrane-bound form of
the protein of the invention, polypeptide or biologically active portion thereof. The test
compounds of the present invention can be obtained using any of the numerous
approaches in combinatorial library methods known in the art, including: biological
libraries; spatially addressable parallel solid phase or solution phase libraries;

synthetic library methods requiring deconvolution; the “one-bead one-compound”
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second nessenger of the target (e.g., intracellular
Ca2+, diacylglycerol, IP3 etc.), detecting

we a10aly20c/ enzymatic activity of the target onPEIIUS2004/040853
appropriate substrate, detecting the induction of a
reporter gene (e.g., a respor$§| ve regul atory el enent
operably linked to a nucleic acid encoding a

t | (INToY ' .
g ) TSy Sy SIS 33PY b ABgfony socion
Thepbioldgical éibiawy apprdatm:lslllcmtedﬁtonmphdeUﬂbaari]rlw‘mﬂdiertﬁetotﬂftér four

the receptor o

descri bed bel.o re
AP T SRNTIeS AT ARBlOF Q1o 1B RSB, BEReBHS CigBer & Saad sfecule
ibrarREPSSAnpJRISL B MntldaKest DAY DEs (hes7)id.qagp Lo 2

el | -free assay conprising contacting a ‘proterti of the
|nvent|on or blologlcally active portion thereof,

S o IR P SR BBl B 4B s oo founa i
the BHOfREXEAJIY .raqjé\mt BPA( | YO cINWRT ABAd s%i Uemgl eggsgbb%gog Erb et

test conmpound t protein can be determ

al., Breebeatlyioad $¢1dJ$:%c(ﬂ 994)a31:18422;i Bkeabane etlah d Med Chem (1994)

o7 B4f P TSP BT LAY o0 RObEL 0t
(1999r33:2059; Gt Wl L AngetONEMIATES FHY| tt@g4 o6 1; %d | Gallop et

protein to form an assay m xture. Then, contactln

al. é%%fi/chﬁﬂ‘t(ﬂr%“\)\n?ﬂm?éﬂ est conpound, and det er i ni ng
the ability of the test conpound to interact with the
protein. Wierein, determning the ability of the test

comirariés bbcompeunds mdyt e bresepted B solafion gl
termning the ability of the tes? co ound

Bio/f GOpIgREs 6149 1&,4132 17 67 pR&eBAB(bam, Bletued18g1 Lasd $2-64).
chipféf(i:b& g\%@\ %%2%%5@63”89&%%4@ %hﬁaté?\?tg&t 5,223,400),

er cel'l assa e pres
sporew(&hSI Batenh\N]:lsv &5 tb9& 3,408, 48heam 61243)409), bmmlds (Cull etal.,

Prog Nedcabgunn (4§8o 680 ababrianty ohahass (eatt of akacience (1990)
249t3%‘st3§0)mw|ﬂdsb%rﬁectqbgbﬁz4§494a4o%t lé‘%Fan ;d?J“NQﬂ Inkad Sci

the actiivit rotei n ‘or bi ol ogl
USAprQQQ)rﬁi?tGiﬁfSeﬁﬁSZ mndsFeilml hiylad Beola(ﬂ)991)t222130“36101) ethe

discf 3T Bt FEirS Pisoin iipiencey Sunscibalates RN DY reference
ability of the protein to bind to a target nol ecul e by

oneof the methods descri bed above for determ ning
di treauoausmcndarr@nbodnnmnta:fttm pegsient inventidin,nemassay is a cell-based

aos AV 51 85 EBbts SmbRBrdEboSRTFHS bR o or e

inveation g a Bi@m‘b|@a‘lly0§&tﬁefﬁdﬂlmmé?réota6h|thé YefisutBge ﬁg Qérﬁbeted with

to further nodul'ate a target nol ecul e. For exanpl e

a tegtrrompaund and temabifin ofdha st\nomp%mdttl@domdat@ﬂte protein is
detegfg\'r?ﬂ‘s‘cr %B%I?%%%r?@[é W b PFLLA %R a 881 Sehghm AR, origin.

prev
Determining the ability of the test compound to bind to the protein can be

accomplished, for example, by coupling the test compound with a radioisotope or
enzymatic label so that binding of the test compound to the protein of the invention or
biologically active portion thereof can be determined by detecting the labeled
compound in a complex. For example, test compounds can be labeled with '?°|, 35S,
'C or °H, either directly or indirectly and the radioisotope detected by direct counting

of radioemmission or by scintillation counting. Alternatively, test compounds can be



10

15

20

25

30

Still another cell-free assay of the present invention

conprises contacting the protein of the invention or
whemboeizeal |y active portion thereof, with a KPOWIS2004/040853

conmpound that binds the protein to forman assay

m xture, contacting the assap9ai xture with a test

corrpound and determ ning the ability of the test

npound t.o e ct with the protein. The step for
labajed EngyAGRATPI PYgmBle. Pesragien m@gaae,tekanne
t

phosBhFtaR 05}1“‘%'1%@5%%?%%@ Sz ERE |t RS b geeghiffation of
convexivrablan hppapriate sybsifate to propuct mbh eqadr&culﬁaeempbdment the

can be activated by nqn-1igand npl ec t ha
ass i CoTEABEP SOUIRcHBS A SHIl bt SRPSSRES B1HE ReAR bopad am of the
profeid Hth‘érlﬁ{/erﬁ bidlodib&lly S&RE g;%rtléﬁﬂ?é?éef %thErc‘éﬁl@u?face with

I ndi ng or, perhaps receptor agdregation, dinmerization
a krowre bumpeund dhatrznds the prdsio tadeinv aniassay lﬁmxtueaaﬂpere contacting

the %Hééfﬁﬁéﬁf’eoﬁv B BatSombentd shdasfmuireBa Al 2f e tost
UndstdlihRegot wi hpme @atéuﬁqﬁhe@@aétew@ﬁrﬂng e labmw &f thBQest

proteln cascade as determ ned y st andard assays,
compatindas interactavithigecnmiein eenpsises daternaa@gltheabllmaaﬁthe test

corish s tHEERILTE <Ry K Ba, ERREhaR nd BaRRah of Bafplabicaty active

portigytheeedh £ €srmhpdredioehaknednasErhp&itid.bodi es can be
rai sed both to intact receptor expressed at the cell

surface and peptides known to format the cell

sur, &

253565 Sy SSL3P oo by oo contactng
a caledxpresding ephedisand\bbuhd domes of thmp#dt@nmﬂthle/ &tventldm ora

receEtor of the |nven%|on may be podified to mnimze

biolggically astie RtiPa ARG 1A theceh Biagerwithaitest cafpperngsand
det%‘?rﬂmngrfﬁgtab ity 8t fh%”tesfr @Mﬁgoﬁﬁ@t@ﬂdd&%éﬁ (Q‘él %Gth‘\luﬂétecé‘r”mhlblt) the

ncate or ted to mnimze or to
actieityt ofvihei preteinibs bnbdngléaltyemtweqmrhcm thextob nDeiémnnlnlng the ability of

the gé(ﬁ?n‘glgfp%nﬁgp%éé}ﬂe{e tgnt Iciflvﬂ g@"é‘r' i h?lﬂpeeirwgntion ora
bioIB@E&llyPQct’ﬁfe é&ﬁoﬁ@ﬁér‘%@%aﬁ%@ é&ol BMEq. f@?bkém le, by determining

pressi ng t he receptor of entlon ar e XpO
the abilitynof thedyrotein tchinddo @rtidéntersss pmtbra targef matwdule; eAs sised

t.hen .are exppsed.,t o _var,i ous rde
nergifion rgetPERER: <o (Fa BB FBitriBe i &f i ipyention binds
or nﬂ@ﬁbd’[@ﬁkthtln inatUie ofR exafidly,ad holed i 8hth&sulfavebf a cell that
activation |evels. Mlecul'es that achieve those goal s

exprassesdan pnaetne@‘ttba iRvention 8 neglgeeleimifier sisfacecd s ercasid cell, a

ol R St R e A BB g o o

a ceélemeafiirate and oyspladmaid maleeakdi Aadget hidiscdi®cah e another
treatment of disorders associated with altered
molecule or a protein or polypeptide of the present invention. In one embodlment a
target molecule is a component of a signal transduction pathway that facilitates
transduction of an extracellular signal (e.g., a signal generated by binding of a
compound to a membrane-bound protein of the invention) through the cell membrane
and into the cell. The target, for example, can be a second intercellular protein that
has catalytic activity or a protein that facilitates the association of downstream

signaling molecules.
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met abol i sm usi ng known techni ques. The cell-free
assays of the present invention are anenable to use of
whoi0k/06d2¢9 sol ubl e form and t he menbr ane- bound POY/I82H4/040853
the protein of the invention. In the case of cell-free
assays conprising the nenbra®é-bound form it may be
desirable to utilize a soiubilizing agent such that
t he_menbr ane-bound formis maintained in solution. ]
Ex AgieE8inglg thecabillyiaiihe protaly fdbatrstpntarrlisation to tigract with a
- | i ! .
targ%_?hgcgg@g{egﬁﬁébo%g?tg%nq%@@tgge@ywn% }3{ @1% mgthods described above for
deteratinimgydirddtdinting | icapadiculatesmbodimeyt nadtbyrhming tha alsility of the
TRITON X-100, TRITON X-1 14, THES| T,
proteihof NgdBye AN ORIRY te B i injRiaet with & targef-melgcule can be
acc?@k@%@ Bg ro%?é’gh)iﬁi‘nﬁ%@ﬂcﬁm 5othearddt PRABELIRYIF B hfple, the

acticihobbiedapget myd I dilsetamnyb e deienojredt by deteciing inguatiparcf a cellular
|, f t PS Ndodegcyl - .
seoRTHARETET ORE HERt 4o B rBESa I £ ngiReyioiyearel IP3 etc)

detddiing QRElyBIRAN BT aeﬁvw tAE QR BRBA é‘iS’ﬂrBEﬁ%tg%ulﬂzsgr%te,

present invention, it be deSirable to i
detegtingehetimdugiontafiareporieh gehe et i @responaiveaegelatory element
l.ecul e, thereof .to facilitate s ration,of conplexed
opefR e ibF aCBleis BrHEsPolkes GERBTEAC SRotKRE € fghefarese) or
detétfting® telffal iRspEASETRFalEIIGHF Bk Rbtdh, pRAIFGEESN or function. A
Bi nding of a test conpound to the protein of the
partigiarrembadisient ig deswritesrbelewiineExamiple 4" where thetreegplor of the

B e e o N T L e S et

for containing the reactants. Exanples of such vessels
include mcrotitre plates, test tubes and o
ni dihe-Riegent invertianyeiher pxteprls temerit-iresassay eompesing
i ' t . i
confichg T ERANGF Y Ve AGeh I BYENR ALk e a s
confpaunexang Idftmgiiﬂihgﬁhé ab#itysof thesttet esrapopndtebinddd thé@rotein or
ion fusi.on

biolé&%?@ﬁ AP BIRDtioN e -ggﬁﬁéq gethertgst epmpeuRdintheciptein can be

o AT BREELIRTAS MO YRR B proferr
emhgidiment)itoa assay inchtdesemdnactingt the profaimbethesineenticanor biologically

ot BB b LS ST 3 BR SR RE e o anacsay

mixtufe/ ETHArD oAt eh&1a54y miRlUfe WithWPRISEEoMPEaRd, and determining
condi tions condlcive to conplex formation (e.g., at

the phijityl ofi thitest campreling toristeract with theaprdtein) Wieseinpditegmining the

it SRR LS RERS TR 48 BT G e iR compries
detRfrsiag ¢he @bili_@y)ﬁpﬂh@ﬁeél%dl‘%)bmu teSprEeaentishy Bindft8'the protein or

_directly or indirectly. ternatively, the conpl exes
biolegigalheactivesprytian ereof as compared to the known compound.

Another cell-free assay of the present invention involves contacting the protein
of the invention or biologically active portion thereof, with a test compound and
determining the ability of the test compound to modulate (e.g., stimulate or inhibit) the
activity of the protein or biologically active portion thereof. Determining the ability of
the test compound to modulate the activity of the protein can be accomplished, for

example, by determining the ability of the protein to bind to a target molecule by one
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fromthe matrix and the | evel of binding or activity
determ ned usi ng standard techni ques. O her techni ques

wo enosioearobi | 1 zi ng proteins on matrices can al SBCDHES208€010853
in the screening assays of the invention. For exanple,
either the protein of the iskntion or a target
nol ecul e thereof can be immobilized utilizing
conjugation of biotin and streptavidin. Biotinylated

of thermethiodsafescribed mbene fordeierniningdires) Rindings e ap aliernative

i od from.hbiofi ' g N
ot RENE el o g SO e St suis Al i o
the Bictein Rafirmeasdsnnplishes, byRbstsfrainihg tHe) akility dfrtheprotelretd further
in the wells of streptavidin- at?dxﬁ&v\ell EI ates
moduiate sclarasienplestie) . Fon @@mplei e Splalyie/epanasc aRlitvgidhe
eroE S Bysh 106155, Kbl 4, Y RcRged aboiehtinea
previsugiei n of the invention to the target nolecule, can
be derivatized to the wells of the plate. Upon
i ncubation, unbound target or protein of the invention
- r I P . . _
CEHSoRRRAN % MG e ki apR @ptacing e
proteinasfethe éva@ritioacbrdiiciogicatly active @B tionrthetsiof i withia known compound
onpl exes, . i.n¢cl ude i munodetection of .conpl exes usi.n .
that Bpqs e RItIR i LA AE R, PTG, Soptacting hn peRey Bl with a
test CBRuUNEAREYEBrmitingVld alsifty D1 2bE edticRkfsbureisp)iateradtwith the
rely on detecting an enzymafic activity associated )
protaint AThensteprfor deteraining éhe abifin ofdhe destieangeeuntbiodptaract with the

I h di I f. | D :
oroh FS8ISES RAARY e SR FSPE BB bRISly e o orto
modufate Aé aetidt) ¥f & bargetmioficidd.e conpound, and the

expression of nRNA or protein of the invention in the

cel | is _deterrri ned. The | evel of expressi on of MRNA or
CoRsERRIIT selihe aaaREE P hohHEabi ORI sp Rl do not

inhibibligd1el bipgfecutadausbatartthbetiangssnin dhadecePier to enable G protein
~ candi date conpound then can be identified as .a ‘
bindingir, AeshaRy reSepiU2BAIHINe AIBRMZFHIAN eotyaleriagthatean cause
. | X I- I i i .
act IREP o SO BRI A0oif ETIRCR o OLEIR portops of e
recgpteseiithe inerition thahadiedenposedrgidom dell barface. Thesabstipodies

actTE ol s 1y O B SRR 5 S50 L1205 s such o

morﬁ{o'i'iﬂb nal B §vels Wrﬁﬂra%éﬂﬁlﬁﬁ 820 REISTEE AlsethBle@Ularingapping, and
( al l'y

essT(statistic significantly less) In the

partioulerbregitaple mappingn i iduolked ompoaelonahantibadiehmaytscpregerred.
thereqf, the candidate ca nd is identified as_an
TheiRAngpbA| SREGAIRIoR B¢ PSR (8 M PP, BrESTashat the cel
surfafe 8flipdptides knbRAUS §6imh Bt HHRECAIN Feee Phe hicRdd oPGeysen et al.,
agoni st, 'or in a constitutively expressing cell is )
U.SbPab Wb £5898,6€7, earebe practiced to obtain a plurality of relevant peptides.
Antibodies found to activate the receptor of the invention may be modified to
minimize activities extraneous to receptor activation, such as complement fixation.
Thus, the antibody molecules can be truncated or mutated to minimize or to remove
activities outside of receptor activétion. For example, for certain antibodies, only the -
antigen-binding portion is needed. Thus, the F. portion of the antibody can be

removed.
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candi date conpound is identified as an inverse
agoni st. The | evel of nRNA or protein expression in

w0 b@soed2bs can be determ ned by net hods descri PE€rUS2004/040853
herein for detecting nRNA or protein. In yet another
aspect of the invention, theﬁsfoteins of the invention
can be used as "bait proteins" in a two-hybrid assay

é@ree hybrl d HiE e Qfor of the frﬁlgfggg)arggxa@soedzggantlbodyto

actlmlthé r@éepﬂbr Aétl\%tédi cEeenlS@Bxpde8d l@%ﬁo&g%ecules in order
Bartel et ‘al., Bio/Techniques (1993) 14:920-

to |damnuwhlchgnowculesmodg@tﬁg re{cp@gz)acgwmys,gapdlmlt lamgrm‘actlvatlon

evely By P don. 5y B Hlsscl 1Rt By TPLT BsRaghs B can be

testedontddily é?(b?@ism&?]ﬂieer‘ééépfd?@f ti reehBo® withdue BAGBodY folobserve
the protein of e invention and nodul ate the activity

the @ffectr@ peraetivated agle. iThedarged molegidas Bhenirag bertesiedand
modfig B SapgEfR dpldh, BF i pafiehtch ohooFoBls AERRIA LT vith attered
metabslisne aisingy krskavwm sgoheduedl ement s of the signaling

pat hway. Since the present invention enables the

production of large quantities of pure protein of the

0, L Cal: r

cont B uER BEgy e B Y i SR SrE e Shaiig 19 sk ¥ both the
solmm’rtraamdame‘ oemtaaheadundrfogn aé hey protéiorofdkaimplentionhdn the

in | 1ul ar and extracel | ul ar donB| ns ?re r,er%i on)s 8f )
casg -Tegassays cauprisig-thepamb, qHad feyRp.dt may esirable to
“f"*%é’ug?”%‘{a'zl?“%?ﬁ%%f S8t ﬁeﬂﬁ?ﬁ%?é%gg?@ﬁg@@%ﬁﬂs'"ed n
solutionf |Eg<lanmlean>ﬁ sudeaowﬂzmg agentmm:ctwde:ebhsonlam’let&rgents such as

BB i R AL e
metﬁ{/lgﬁkéh%l@ér@é&bhoywan%ﬂ%lﬁ@&ﬁw T HWWXLdﬁIO MO ON'S-114,

so on. The 3-D structure al so can

THESIdnisotrideayipnly (ethydeng plyeaketbent.c3-if8t i onal sites in

chof e SRR Bk TS abafe bl (ol LtE

cholahsit 8SfopyljaiméthpnimoML iy dp6Rf-8lgtophné BaIfOHAEETHAPSO) or N-
i nvention. The screeni ng assays descri bed above woul d

dodpeyld¥, Nodimethut-grammpnict {-prepangessitliongierg conpounds
acting as an agonist, partial agonist, antagonist,
I nver se agoni st or modul at or of the receptor of the

I n\iefidrethax ore @nfitgodimenaosthiecabalendssay methpds i thé present
the treatnent of disease i ncI udi ng, but not [imted

invengonpit fiayhre degisaliigdo inmoebil |z§|Q|¢|,e@ the prateinefdhe |nvent|on ora
targBt hfdictife H5 881 fgtfaﬁrllhef’lé s8pg fﬁloﬂQﬂJc%ﬁ]irpléﬁ'(éd ﬁomséfr?é&qbl‘éxed forms

mast ocyt 0sI s an emc reperfusio

of ohaoe rbbthmf therproteinpaas welh as to anomamc&iﬁ@eatordamdn of the assay.

é)x ? bovedescr“) %
Binding of a test compound to the protein of the invention or interaction of the protein
with a target molecule in the presence and absence of a candidate compound, can be
accomplished in any vessel suitable for containing the reactants. Examples of such
vessels include microtitre plates, test tubes and micro-centrifuge tubes. In one
embodiment, a fusion protein can be provided that adds a domain that allows one or
both of the proteins to be bound to a matrix. For example, glutathione-S-
transferase/protein of the invention fusion proteins or glutathione-S-transferase/target

fusion proteins can be adsorbed onto glutathione SEPHAROSE beads (Sigma
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screeni ng assays and uses thereof for treatnents as

descri bed herein. Portions or fragnents of the DNA
wGaemsmees of the present invention can be useRPCT/IS2004/040853

nunmer ous ways as pol ynucl eoti de reagents. For exanpl e,

t he sequences can be used te63{i) map the respective

genes on a chronosone and thus, locate gene regi ons

Chemiariy b M-SR REALEh; sﬁ@@nheoéi o-defiigennicidlire plates are
ther{) BRkd ﬂ#th@qeg% c%éohﬂdf@u%gé Gehtgﬁ'éﬁthéiﬁ%thmaeéor%ed

ogl ca sanpl e appl |cat| re describ
targehercﬁelbsmme prmteimedﬁdhe menﬂomarmbﬂmenhﬂppl arg iutated einder

con%ﬁgﬁg Eég ?o 8 o }o Qgﬂ@ﬁ ges;sg%?gglg%lo&glqﬁ;%opﬁglons for salt
and gpha FSHb\ME t.ﬁkﬁm%g@ﬁ fHe bORIPOERRAD YIS Widlhs &le dashed to

onosone. “Acc ingly, nucleic acid nol ecul es
remdes any beboted eomponehts gimdrihe prégerast ofceamplex formatipr is

meqsblgeﬁ eﬁlﬁerocﬁ %tchlg r(1)§ 'éﬁqlgeﬁg&n %ﬂ?e&n e gﬂgﬁ)@ ﬁp?f ! hclze‘e}rg/b% dissociated

fronPtHERRa BN the [Bvalnofi BTRE@IRY Qﬁtacﬁt/lltysélet@rmmemusmg standard
correlating the sequences with genes associated with

techtiqesse. Briefly, genes can be mapped in a genonme by
preparing PCR primers (preferably 15-25 bp in |ength)
fromthe sequences disclosed in SEQID NGO 1. The

pr iOtRé&stedhRiques forf iimE%iRzing pperingow natroced tan aedd be used in the
hybri ds contai ni ng indivi dual human chronosongs.

screghingbassaysiddhe BIYeatian § of sxampieilen ﬁl%efqieamfrteﬁe H@/entlon or
a ta#q%g é?nél%?l_ﬁ‘léqﬁer%fof LAg bieqﬁﬁﬁéblgie&’ hfﬁléﬂ@@ar [elgétlbéﬁ ?fjblotln and

omat1c cel ar e

strept@avitin.c B;irlﬂlriylsatéd phmtglrf %fethennveerde»rSta(getgnolebuuearmaame prepared
mouse cell s As rids of human and nouse Ils
fronphigtiniNigd! @&f@ﬁ&ﬁm}c'ﬂm@ﬁ) ERPG dschinaucs e kpawn R the art (e.q.,

b.ot@amlemf ﬁfagce @Herﬁmgasm%ﬁfo@@rm R4 rﬁmm?zea%%@ Arblls of
y using nmedia in

ich nmouse 'cel 's cannot grow
strepmmms:eate‘d dGulell pflates {Ridrce Whamiealsy.mAjternativelyn antihadies that

are [XARLNP YA WoTganBf e BYPRIC feo ianms Sea) e bt dq Agnterfere
wﬂhQﬁf@h?Qﬁth@ rd’léi'nrlﬂ’ tMé'ir'l\Fél’ﬁmﬁEtQ'tﬁet Bﬁhw%lé{fulé‘wﬂ s denvahzed

i nes re establ i shed. Each ce line in a panel
to theowells obthei plater Wpen ngit@ahqnmnhﬂuf@rfemt@rmrowrsnﬁme invention

n nb d full t
B Bl eSS B AR ERE erifais oo for dRElne such
con@lexﬁéem b @itiby fRthosh RSB BB Bbol & feiheaGBTdmetolsilized complexes,
ci ence (19832 220:919-924). Somatic cell hybrids

includmiramunegetestion pf agmblaxesdrsing paiibaties mastive Vit ereteins of the
invehfio %? té’rrg%?I Hw%‘?edCLﬁé( é*ss\'/vgﬁ ag%m%hﬁrﬂ{@sé’&%?s%éﬂely on detecting

an enzymatic activity associated with the protein of the invention or target molecule.

In another embodiment, modulators of protein expression are identified in a
method wherein a cell is contacted with a candidate compound, and the expression of
mRNA or protein of the invention in the cell is determined. The level of expression of
mRNA or protein in the presence of the candidate compound is compared to the level
of expression of mMRNA or protein in the absence of the candidate compound. The
candidate compound then can be identified as a modulator of expression based on

that comparison. For example, when expression of mRNA or protein is greater
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transl ocati ons and del eti ons. PCR mappi ng of somatic

cell hybrids is a rapid procedure for assigning a
warsie2har sequence to a particul ar chr onosoneCT/Uk2084040853

or nore sequences can be assigned per day using a

single thernocycler. OQher néfping strategi es that can

simlarly be used to map a sequence to a particul ar

chronmosonme in a geno ,iﬂcludelns g |zat|on
(statisticaly RiEHiGantly e § eserigh o' the gaNGidete Sampound than in

the %lﬁgwsorﬁé dé@fzfﬁezc?andlc%t@ FRIHdE lﬂ\éﬁthle'da%,sé &fimulator or agonist

hr onosonmes and pre-sel ection
of mm%mojlpzateumexpmssbno rAdteonatisahe ovtiert expidasionofan RA\ or protein is

s TS S5t bbb fale S0 oo Epopoa van
the 46§EhdONRIAN B Garkfi@t TRntEBUNIDS JadMtifle@Cas AR fhHibitd

st ep. ronosone spreads can be nmade using cells in
antaguingsi odinviRBliAcoT prateiib expresisinck dil activityds aptiacas inythe presence of

. ' ., I 1d, that di ts . th t
igargg P apanss <G EEEN i eend el b elPhtasr e the
can&laéfé%b&néadna lisemeﬁhﬁédl 8¢ aW' ther@eeergmstAmléeélrbfqﬁRNA or
i ght and dark bands devel ops on each chronosone so

protemaexnraeswn iy thss oeltsscarupe detarovned by seethads degoried herein for
The FI e can be used with a DNA sequence as
detescﬁlgptm EIAQ'&CJB@) étéOO bases. However, clones larger than
1, 000bases have a higher likelihood of binding to a
uni que chronosomal | ocation with sufficient signal
i nireiel agother aspegsios thisinventiom. therseisingeithe inw@ntieasean be

used3d “Hgftg @{eﬁfs ﬁglt%o-@bQQ%%%geo? tifdel I?f‘r#of é&%gt(rgegeé g., US.

goodre n a reasonab mount

Patérﬂ\N@VE P83 3ME; Zemmleilat Cedli€ 1923 )nF2:2R3#32; (Madwma et al., J Biol
Chr onpsaones; ual of Basic Techni ques (Per

Cheps (La53) 1. 1ae- 14@%)E;artezw BloBiaHeChRiirnG 49 19020-924;
IwabddH eg%P' bﬂcégéﬁ @2% fé?éi -9858%+d PETSPUSR-ation No WO
suc y

consi derati on scor'es or nere proxi
94/ 1%)@& mesdisoiosumsomfmanhleofrmlmph 1age raoorperatese Uereln by reference), to

ool ek ) BEaLe @ siodle ol ke on, 3, cPLomRTE.
mod’ﬁ?ét%I tRE Bty Bf e ﬁirb%?n 6F‘ﬂ"(é3|"nvé‘rHlérﬁ PEBck Bfrﬁﬁ?@ Fﬁéms are also

Reagents corresponding to flanking regions of” the gene
likely ¢o bel inyoluea ipthef propagation oﬁalgpalsgb}p‘lhlemrgans cbihenigvention such

as, fssirraor EhhsTRARe sibfents phiCHfRIGr S, " 0"
hybrl di zation during chronmpsomal mapping. Once a

nce has been mapped to a preci se chronosonal
%mc;a;ﬂne priggent invention enables the production of large quantities of pure

protem of the instant application, physical characterization of the conformation of
areas of likely function can be ascertained for rational drug design. For example, the
intracellular and extracellular domains are regions of particular interest. Once the
shape and ionic configuration of a region is discerned, candidate drugs that should
interact with those regions can be configured and then tested in intact cells, animals
and patients. Methods that would enable deriving such 3-D structure information
include X-ray crystallography, NMR spectroscopy, molecular modeling and so on.
The 3-D structure also can lead to identification of analogous conformational sites in
other known proteins where known drugs that interact at this site exist. These drugs,

or derivatives thereof, may find use with protein of the present invention.
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physi cal position of the sequence on the chronosone
can be correlated wth genetic map data. (Such data
wae@speznd, for exanple, in MKusick, Mendel i anCT/US2004/040853

I nheritance in Man, avail able on-1line through Johns
Hopki ns Uni versity, Welch Me@beal Library). The

relati onshi p between genes and di sease, mapped to the
same chronosomal region, can then be identified

through |inkage analysis (co-inheritance of physically

SO 8gRg hpafeRget it Ribuygn S adcoir Sl i

idemifgen@hbnﬁmmudsmngasvweagmmdﬁ piadisd lagoaist eartagomistl inverse
ffecte a di sease_gssociated with the prot

agogﬁ?ph@qd‘l,\,%ﬁ[ phthergcepior LG IRVRREC S PFovIding e megns ?% identify
B §6k thR tR4TR foﬁblsegée iftudihd el‘il!itef%t'llﬂﬁte\d' t@u Btchchial

ut not in any unaffected individuals, then t
asthmoa o€ OPD, iadlergik ehinitisp abergicnderoatiist allea*gag@mju@:fthsh eystemic

articul ar, .di se n of affected and

masﬁﬂ%)ft?gétaé‘ﬂl '?W&?chdﬁﬁggng'gﬂé?ng y involves first
| ooking for structural alterations in the chronbsones
such as del etions or translocations that are visible

f r dinednventissoivsthep pedainsde noyekages ddendified HOkemhoye-

ses G e NP RATASTy 4 Bt GEEIHS o FAUBIGABerin.

confirmthe presence of a nutation and to disti ngui sh
nmut ati ons from pol ynor phi sns. 3. Di agnosti ¢ Assays

ex &%llfd?%/oh%@@ménf%@f tb@tlia‘éha@guen@eﬁ)pfe%@r%sgm Iab%r&mcan be
useg urr'Hé% gpa% ;961 c‘l’é&ldéb EH& 'Wre&%ngﬂebfﬁeasequences

oglca ves nlng a bi'o

candauer for qiin raapehé r@sﬂacmé gends onrd ehrtdmitgsdnhe and, thus, locate
bi ol ogi cal sanple wt npound,_ or ap agent. capabl e

gengfrogiens aSsAg AW siedeic SReaagel o) ideqtinyan dndjvidugkikpm a minute

t
iolgicAAE (Ml Sy’ B8 (150N SSRASE epdRaREhed d filosca
sampRNAThe appticaticnsDig descabbdhmtrmjsmtmﬂodaons delawv.pr obe
capabl e of hybridizing to the nRNA or genom c DNA of

the invention. The nucleic acid probe can be, for
exanple, a full-length nucleic acid, such as the

nuel eifomesemel MaphingD NO 1 or a portion thereof, such
as an oligonucl eotide of at |least 15, 30, 50, 100, 250

or 500 or nore nucleotides in length and sufficient to

speC|f|caIIy hybri di ze under_ stringent conditions to
nRIQUGs thgesesviehceNRl a eeRIaN %fdh?aﬁﬁﬂéeﬁﬁ@b@sa g9ne (s breﬁn isolated,

i S8 SRR o880 lnd BEGl SRR 6 AE3FEL SR enton on
a clybrriosemienvaedardimgiyg namlmamboﬂgtlecakestdescnbe@ hedein@rfragments
th tein, f body wi t det ect ab i
therpggggrg egh rElse rtg rr(?s;lrﬁa1 ’Rley Io"cilg’tléann|InI a ge%orvnme. hTﬁae meap%?ng O\J tﬁe location
of the sequence in a genome, particularly a human genome, is an important first step

in correlating the sequences with genes associated with disease.

Briefly, genes can be mapped in a genome by preparing PCR primers
(preferably 15-25 bp in length) from the sequences disclosed in SEQ ID NO:1. The
primers are used for PCR screening of somatic cell hybrids containing individual
human chromosomes. Only those hybrids containing the human gene corresponding

to sequences of the invention yield an amplified fragment.



10

15

20

25

30

Anti bodi es can be polyclonal, chineric, or nore
preferably, nonoclonal. An intact antibody or a

wo eagoend9 t hereof (e.g., Fab or F(ab')2) can bRCT/BES04/040853
The term "bi ol ogi cal sanple” is intended to include
ti ssues, cells and biol ogicaggfluids isolated froma
subject, as well as tissues, cells and fluids present
within a subject. That is, the detection nethod of the
invention can be used to detect nMRNA, protein or

7 SO oo e i PR e BRI s o ot

mardmtaﬁ: | @NhamahRiv rdtisedIIBRr A8 @Y Bridy bf hdinaatdrehmande cells

in situ hybridization. In vitro techni ques for
growand«ivide, @gnerply preEa shromesomesrredast ingandem asdek, but the

moqs@%ﬁ&g{] géhﬁoié}g r?{eeélﬁggntrﬂéﬂﬁ]Jnléﬁ ae%mlrﬁﬁﬁ npé%é’ tdils%annot
grovp@ibeédarise dfyack of zgtartwm.larlﬁmtyh@nbmtan wmch’ h\aman cells can grow, the

t echni ques for detection of protein incl
onejtwimayeioRyPSame thatsepfaies the pale PBEOURY |t%%6969%‘3ieﬁé¥me willbe
retal H%?i Fbﬁfhﬁhg \%blth ‘?%éclrﬂ Béﬁ&ﬁ of ﬁ?ﬁr d(?gg{:rﬁ'h%se ahéé?itapl’lsq%dé Each
cell pneseacpenehdorhtawmteﬂherm‘sm@led*hman ehsuhgsarhe oaa dmall number of

det ct ed b st an dI t echni ques. I n
hu RGP Mause Falduthiame s diwing gasy mapping
of Ir{gﬁ}o@%'g‘éﬁe@te %bbﬁﬁictl'ﬁﬁﬁaﬁ Hﬁﬂo%%son'eéé e{[B‘Ehéﬁé%hlb eftdle SCIence

ical | e can contain ecul es fromthe
(198295‘&20&.91&} -824). oSog@ihomeH IwNAdmbetammg ohhofragmentseafthuman
i.cal [.e havin

chreigides plRlh € Produts et RE R Bl by

tran§%ﬁﬁ6ﬂs ahdderd@idng. from a subj ect. Hence associ ation
a di sease and identification of nucleic acid or

prot ei n pol ynor phi sm di agnostic for the carrier or the

ai £ Biari i BEo8RaE: pE Bnlch R P bPep SRR sl =

parttc@léi@é@qu@n@é e§ AQsriicular clifoptzeid. CTRRBAYT hofe sequences can be
rheunatoid arthritis, asthmn, Crohn's D sease and so

assigned pep Aay 3isig asingiR thaig1osyelekci d or protein of the
invention is elevated in cells associated with
activated or inflamatory states. D sorders associ ated
W I(J’themrhlapmrﬁﬁ étmteglesltbdbcamsiaﬁllayiyauetmsedslbahap ,a sequence to a
colitis, Crohn's Disease, mato st at.e contact .
At pALHEPEP TR 2 G TERG)nCIN Bt SHbh TR KiFan [esciized in Fan et
al. PRS Qe A AT 1000 S350 oL B8 Sefogiiy WA MBGeled flow
sorted Ichearhosgmese lahg, prétsaileltioartsy hybeidizationdo cdnrsmbeome-spemﬂc
l\l F It|ng in swelling and the |ike. Thus, a disorder
cDNA 2801 i sm nay be di agnostic for rheumat oi d
arthritis. Moreover, the nol ecul ar nmechani sm of
r heumat oi d arthritis may be detectable, such as, there
may luorescence in situ hybridization (FISH) of a DNA sequence to a metaphase

chromosomal spread can also be used to provide a precise chromosomal location in
one step. Chromosome spreads can be made using cells in which division has been
blocked in metaphase by a chemical, e.g., colcemid, that disrupts the mitotic spindle.
The chromosomes can be treated briefly with trypsin and then stained with Giemsa.
A pattern of light and dark bands develops on each chromosome so that the
chromosomes can be identified individually. The FISH technique can be used with a

DNA sequence as short as 500 or 600 bases. However, clones larger than 1,000
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be a diagnostic SNP, RFLP, variability of expression

| evel, variability of function and so on, that can be
waledosoei e in a tissue sanple, such as a bl ooPCHEAPD4040853

I n anot her enbodi nent, the nmethods further involve

obt ai ning a bi ol ogi cal sanpl-67¢rom a control subject,

contacting the control sanple with a conpound or agent

capabl e of dete ,bi ng otein, NRNA or genom c DNA of )
baSﬁﬁ@aNﬁ\Pemgh@h','kél e ﬂ% nding to,a aigrechirmosepal focsation with
suffficSidhal FREhsR P eRfleiucRitas PRIEEHE 1000 R es and more
prefenahint 2,000 ases wil] suffitd toigey goodiresulsAnianrealsenabletambunt of

o PR il BRSSPl bes:
Marftesi &Y %agfc m@%&%@mﬁws OllelvorRS ?93’8)2).; @hromosomal

conpounds ating the activity
mapnisg eao becintermd iprsilice, @ndfermpleyingvsiatistival eonrsidem@tiabs esuch as

to high throughput screening. H gh throughput
lod SErés rﬁ@erwgé'ﬁgbare comercially avail abl e (see,
e.g., Zymark Corp., Hopkinton, MA, Air Techni cal

Industries, Mentor, OH Beckman |nstrunents, Inc. _
FulReageits facahramesomiednappisgean, be used individudly tiocate a single

site i P BESng) BRIt Snste. St 1RA0PAG 2 b Fret tanagarng

multipleités HrrpenalNiple shrioRtbdonter) aReagents dfrebpoading to flanking
readings of the nmcroplate in detector(s) appropriate
regipgs of e gerapctuaiy aee pesferrgd fabmapping: RifsopeD v CaEINg Spruences

. el | _ .
ae R RUGHD R Co AN B ode BGRB9S o
crossuUeybrizizdtioned pingverrendsbeidl esagpiwg.ocol s of the various

hi gh t hroughput protocols. Thus, for exanple, Zymark
Corp. provides technical bulletins describing

or : _ .
tr Soe 8 8o ANEh e Ra: Beef R 4 B Bl REn) AEien, the
phy3ical positon bbiheadespieace amptheszsokiosemiecraried eotreladed twith genetic
resence of the nuclej¢ acid or protein of the , .
e Hoeh (CuHS iR 2B B Lo SXeRmP e Mo kgl dMrBiigjan ihertance i
MarkidvailSisie &ﬁliﬁ@ﬂﬁo&@ dehks M Ririsfuﬁv;é#é*&y%lérﬁw‘edical Library).
suffering fromor Ts at 1 ncreased risk”of developing a
Thedietadiotehipdmiweentgenesiand dibeasemappast tosthemanie chromaesomal

1 mmunoj.oqgi cal, di.sorder). For example, the kit can .
rogipBrit LTy isDiten L5RanTkad® 25BUEs(apaututtghes of physicall
adjH#enegEhes), BESERIY Al e NAg&thnd 22 al. NNERIrE IN987) 305:783-787.

bi ol ogi cal sanpl e and neans for determ ning tthe anount

of nucleic acid or protein in the sanple (e.g., an

an'i\}lcpr%g%r? Wiflences in the DNA sequences between individuals affected and
unaffected with a disease associated with the protein of the invention can be
determined. If a mutation is observed in some or all of the affected individuals, but
not in any unaffected individuals, then the mutation is likely to be the causative agent
of the particular disease. Comparison of affected and unaffected individuals
generally involves first looking for structural alterations in the chromosomes such as
deletions or translocations that are visible from chromosome spreads or detectable
using PCR based on that DNA sequence. Ultimately, complete sequencing of genes
from several individuals can be performed to confirm the presence of a mutation and

to distinguish mutations from polymorphisms.
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ol i gonucl eoti de probe). Kits also can be used to yield
results indicating whether the tested subject is
waedosmeed2og fromor is at risk of devel opi ng a PCBHUSIE$/040853

associ ated with aberrant expression of nucleic acid or
protein of the invention, if68he amount of protein or
MRNA i s above or below a normal |evel. For
anti body- based kits, the kit can conprise, for
exanple: (1) a first antibody (e.g., attached to a
solid support) that binds to the protein of the

tionally, (2) a second, different
an;ele?cl)%@{b Siaggs to the protein of the invention or
to the flrst anti body and is conjugated to a
detectable agent. If the second anti body isnot

pr éseexemplasn mathoe foridetestingsthe Anesenss ocabsanse of a nucleic acid

o LB A e BRI Fivbive A bRtid a

sanipi® @loatla tést sfubyecﬁ\afhﬂtconaadtmlgethed)lctibg@ahgarﬁplee\wﬁh lascompound or
included to serve as the detectable reporter nol ecul e,

an agent eapablerpfidedecting thegrotein ebﬂue:lre@ow@ ée.9adBRNA prgenpmic
DN@X%#%{ ’t(lafl':;att1 ?rﬁ%%%%ﬂf:e |§M@@Ffe‘?ﬂngﬁ5 b‘f&HBlﬁbP&me@ A preferred agent

onucl eot
for dEEeMQiMRNAam@eadrmd: DiNAvisca dmiel@tb nuclbm achd prolsk zaysalile of

A e B USSR A A IRASED, FalAl B probo
can'Hy ?&%)&bn‘?[{;lgt Bsull-RYH hGBelcTéB?d kédcrﬁéssme%u&.e@&fd 8SEQ ID

ering agent, a preservative or a protein
NO étcatn polztlonghawﬁ,tsucﬁm anpllgbtslmclecamda:omirleast 15, 30, 50, 100, 250

or SERTRERSE uISSRRah b g SRR SRS B wner

stririg®it kbhdifBMs & ﬁfRNRrHrfye'ﬁo?hlé PONA ODtREMAUiRIbRE pﬁﬁfe‘s%r Qe in the
control sanples that can be assayed and conpared

diagniestic @ssaynapihe. inrentioncanepdassnbedhersio. kit is usual |y
encl osed within an individual container, and all of
the various containers are within a single package.

| N} particliRi @gaRtior dekabtipytHe P?ét@irﬂ@i thennvetion! is %nbéhtlbody
encl osed. 6. Monitoring of fects During Cinical

capapleafdinging te thergrateia, pfﬁfel@éhhten @ntlbqémwﬂh(aed@tectadﬂ@@bel
Ant|85dfé‘§!ﬂ%%‘ﬁ5‘éj§2>ly8f6n‘ai‘ thﬁﬁ@ﬁc?scfr rﬁﬁre%re?&r‘aw b %fclérl%? . A\p intact

I nven

antuabdy bt ¥ ftagmmﬂtth@fe‘bf abgr,Rapor Egltb) pawbefusedt lm term “biological
di fferentiation and/ or functjon) can he a'opl i ed not
sampig’yisiintepded do Mclkfesisstiesi ayfls %‘Eﬁ biglagical fluids ispladgd from a
I
sub%e ,gs%uﬁlggé ggéﬁé@’ c%ﬂ% tr’?.“ﬁ f%aisgﬁrte'sléﬁf‘\‘gﬁﬁm% Bﬁgeﬁgeﬁ?aﬁc’lé‘ﬁthe
deteonohrmethmleofglae m\@npoaszandm u%obtoedeteb’ewﬂMA,qmromimbe igenomic

N i S eSS Rl bbb SR i e
tecHrﬁd’@ésSfo?rdetectlon of mRNA include Northern hybridization and in situ
hybridization. In vitro techniques for detection of the protein include ELISA, Western
blot, immunoprecipitation and immunofluorescence. /n vitro techniques for detection
of genomic DNA include Southern hybridization. Furthermore, in vivo techniques for
detection of protein include introducing into a subject a labeled antibody against the
protein of the invention. For example, the antibody can be labeled with a radioactive
marker, the presence and location of which in a subject can be detected by standard

imaging techniques.
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protein activity. Alternatively, the effectiveness of
an agent, as determ ned by a screening assay, to
wWelewseare gene expression, protein | evels or pPOL/ERIW04/040853
activity, can be nonitored in clinical trials of
subj ects exhi biting increasef9gene expression, protein
| evels or protein activity. In such clinical trials,
expression or activity and preferably, that of other
genes that have been inplicated in, for exanple, a
celjh léh%rﬁb@é}hfe?ft%bcﬂ?olgg%[g&h IeC@thtQﬁls;tﬁ'St%n‘f‘% cules from the
mar ker of e | nmune reSponsiveness of particu
testcribject. Fédtemaimelye thabwlmgjcalks,anmig cah danteitah RdiA\ molecules from

n cludin ge ti at are
the i hniech O HeRai BB isrom hR et bt PEbgrlctiar
b.ols@ieapéarﬁpleqﬁmgépﬁr@e{tionﬁweeahI.@)a ﬁéwopﬁn%h%:@%olated by
activity of the nucleic acid or protein of
conventional oregns. fsom ansubjdeintified in a screeni ng assay
descri bed herein) can be identified. Thus, to study
the effect of agents on cellular proliferation
di $rder assddatix MRl Ldisbasdand lldérﬁiﬁbaﬁén éf nuélélcl &ci@ 8 protein
be isolated and RNA prepared and an%gy for the
polyregrphisny dliagtestie $ordhe sarirr@réhe afferctes ean badenafieiat ingteveloping

orogS AU FARE L BLPU Aokl R lohen i L RLE
progmo’stlb@rqh@gﬁds‘tlt:@isby fodorhiebatatoitl erthritis phsthinga, TroRA'sA%Bease and
as descri bed herein, or alternatively by nmeasuring t

the
SO AhBUReSSHORPLINg; UGleis Asicber Wt%ﬂé) e trh@nﬁen ffoalevated in cells
assgﬁ ferd' Wit aREIREE &7 ft%fﬂ | Qs.t Phsdid Eéésﬁmated with

Ivity of genes |on or o enes
inflanhmtatlmmclmdm agjmpeympc smes rcqmast@rohmammseeeaémétous states,

h i ndj.c e of the i.cal response of

confagk x%@rﬁgn%lsv &wnoth@x e aio artgrms Heenipgjiisangd other

con%ﬁléF@ wHaYeiR&hd %%L;Héqﬁﬂs "’EB%n"’ﬁhsﬁlﬁ‘Bk%%c@%F Hﬂ%hon, heat,
uring treatnent ual e agent

coll@ctmrctallsuﬂladsamlddberhkata,t atdfe rpsaﬂ;legtln lsweﬂmlgland the like. Thus, a

dis {i%?r\éjp%ﬁs %BHE sty rg%})gp[lggﬁ |cc):£r;hrn &@grﬁatgf@f@%rﬁtve 8rseo(\)/er the

moléélﬂai ﬁkchéﬁﬁsﬁﬂ@ﬂ#h%tuméiéﬂtérﬂﬂ%rlﬁé¥ be dHté’étﬁblé sesﬁtasdmere may
nucleic acid, small nolecule or other drug candid

be 3 diegnpstieaNby RHE sariebiibnof exyeagsion é@\cai,u \arihbilgy ef ﬁ)nctuon and

so i BERTR IPBERITE T fiobld PR Sk e plaog,saruple

adm ni stration of the agent; (ii) detecting the |evel
of expression of a grotel n, MRNA or genonic DNA of the

i nlieApetber emhasimen élawnﬁtb@¢9afur6\¢rme¢veaobka|lnlng a biological

s ) P800, S8 CoBh OO A AL ES g o

agenttapdbley oblietebting podteir) ,mmﬂ%rcyerﬁmﬁiQTDNA B”ﬁ%é)fnvbhﬁon such that

i nvention in the post-adm nistration sanﬁ gﬁ
the pSERES 7Y t&ﬁ@ow@mpretelrem%@swo@ermm@c@ «%ls;de Ctechén the

biological sample, and then comparing the presence and amount of protein, mMRNA or

genomic DNA in the control sample with the presence and amount of protein, mRNA

or genomic DNA in a test sample.

4. High Throughput Assays of Chemical Libraries
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protein, nRNA or genom c DNA of the invention in the

pre-adm nistration sanple with the protein, nRNA or
W@ewsns@0DNA i n the post-dm nistration sanpl e BPCT/US2004/040853

sanples; and (vi) altering the adm nistration of the

agent to the subject accordi§y. For exanpl e,

i ncreased adm nistration of the agent may be desirable

RO GE SR BRSO GRAERS BHDab thRdB FEUDRGSf nucleic
acid Eﬁﬁro@&h‘?ﬁ&ﬁ&mﬁenﬁon ar@ ahfE RS B Itugﬁ éﬁfd‘ })'Uyg&%%ﬁl . High

e agent. Alternatively, decrease mnistration o
throtugépagmreemg dystains arabbemercidy mad@leXm@%go rZymark Corp.,

f th t
Horfkiatte #8n A eehi i ExdstBE s R lps FOES Bisiqman Rsprigents, inc.
Fulldg6heeAe Pfrétﬁs@ﬁfS%/%‘téMQnﬁr%S Ntickh 12288 ThESe fs9éﬂe% HiBically
exanpl es describe the invention in greater detail

autmmmse@ramlﬂea nml@dunl @licfaraple landreape BkoipetingAquid
s BipeELinh 6o B ERef R BL R FPBh B BlciSSions

appeosHHte forthe @AY C M@%ﬂflg@faﬂé‘@%%@mﬂ@rhlélﬁ #foughput and
enom ¢ DNA using PCR A ran primers were

rapl%eﬁsta@ml@dawe%QStan@gbdtegé@@@ﬂﬁ%gﬂlb’r@dﬁ:wtﬁmlzﬁtm The

b AEATFED s S URTAR PR DR i

throﬁghp&hpﬂ@&bccﬂ&emhuﬁddeexapﬁplb Ayaeark \Gorp. frwidespechgichlBulletins
ul nea pig) genom c, DNA was purchased from CeM nes

deS% ngﬁcé‘%ﬁﬂln%}’%’femﬁwf@rHPFQ%IHQGB%GIQQP@WI pkgene iransgption,

genom ¢ DNA was perfornmed with the
“gafﬁg @Wﬁ@é{gtﬁ%%igéps (SEQ ID N0 3:

GGGACACCCTi TCTTCTACAA) and 675_Topo_R2 (SEQ ID NGO 4:
GAACACATGGTGAAGAGCACTG) . The PCR product was cl oned
u3| gngPo TA cloning (Invitrogen, Carlsbad CA) and

ert was sequenced on an ABlI 3100 DNA sequencer
accordl ng to the manufacturer's instructions. 3" and
5" RACE-PCR O oning The resulting DNA sequence was

al Mpreadvémticnnglsb eMedmpEREES kRS toridiiteEMNSB@URBSERce dMe nucleic
al i gnnment reveal ed that the PCR product sequence was

am%fnﬂOé@Bl%th%mvsutlowt adialegiat samplg (attpst sapnpled.e Sush kits can
L%‘a%'\giﬁgrbg%?rcnfé f]?u'ﬁsé %ﬁb}rﬁgfg%ﬁﬁ‘fre?@ nq}sdgﬁ g’ﬂ 34: %‘/\g HEPea%%d k% developing
a disercieg assolclatedomith abeirant exgrossish ¢8.4. tdrelnmhuﬁela&glcal disorder). For

craRASTIE e r ot SASHS] Ebrpioe < Bogroeaeaas oetocing
prot(eﬁ'F&pﬁwWNA bRREhUBhtior FFa BMHical sample and means for determining
the amount of nucleic acid or protein in the sample (e.g., an antibody or an
oligonucleotide probe). Kits also can be used to yield results indicating whether the
tested subject is suffering from or is at risk of developing a disorder associated with
aberrant expression of nucleic acid or protein of the invention, if the amount of protein

or mRNA is above or below a normal level.

For antibody-based kits, the kit can comprise, for example: (1) a first antibody
(e.g., attached to a solid support) that binds to the protein of the invention; and,
optionally, (2) a second, different antibody that binds to the protein of the invention or

to the first antibody and is conjugated to a detectable agent. If the second antibody is
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RACE system from C ontech (a subsidiary of BD

Bi osci ences, Palo Alto CA) was enpl oyed. The pri ner
WGI®5066289 RACE_F (SEQ I D NO 5: GIGCTCGTGECCCOATGH18)4/040853

was used with Cavia |ung nmRNA converted to a cDNA

tenplate to extend the Cavia/bP receptor nRNA

sequence. RACE productswere cloned into PCR4-Topo

vt {84 5Ty 2 T oy S By R et

anothedinmgeselg dkaidsingd$ tHirsPBNiBE@PESN be dat&stEBE 15Beled. In an
isolmg?e the 5 end of the Cavia DP receptorryc%ﬁﬁ, y

everd) ArgoHAGDINHRI raelyrisdiriviedta servpasibe detactable @porter

- TGGTGAAGAGCACGGTCATGA) and a 1 kb
mo'é’%}?zgpér%&ﬁn\%agh%éﬁerat ed. The purified PCR product

was used as a tenplate for 5 Nested RACE using the

prinmer . 675 RO (SEQ ID NGO 7: ] ] ]
TCABCA! of ting e reseet ipverdiont canesraprise, for
: ' ; 2 j ced anpd,.
exar ) A OHgBRTAL 1689 11 341060 BERUENERA 80, e

hybriglizemto anuoleia &eid sedueagcs eﬂﬂ@iﬂgemfgrh@r (251 g ﬁéﬁﬁDgf Pfimers useful
Const.ruct i of ¢ Encodi the Guinea Pig
for aﬁgﬂ E@l% %3'8@&!0&'3‘%%? Hf:ﬁ“gedPV?W@WDP receptor was

identified using the program Gene Construction Kit
(Textco , Keene NH). Gateway cloning conpatible
pr The ki algsr eanieengriee, ¢.g.,fd hufferirgeagarnt] agressiuaigsor a protein

stab iR e TH RS e TRh FRERRPE SRS lRe neergsasy for detecting the

r(ene! albbRzymeNPa Su _F i
S (T apieio e Substrate Tagghermore, ihe kit may also
contaip scqiirelsaatle on saries of chmrolaaenples thatroam hdasapedaand

com LA LN P PR V38t & vl btse v an

indivitiial @ofiéjnerhandral b tevaguyesmamerd drelRfihft Sihgle package.
e CcCDNA. A 1.1 kb DNA fra?rrent was gener ated,

t enpl at . [
'“St%%ﬁfﬁw byckgeoury sdemplias: mey alethbe mictogedphy by t he
Q aQui ck protocol (Qagen ) and cloned into the
pDONR201 vector using the Gateway BP recombi nase
cloning method (lnvitrogen). Coning reactions were
t réarMéntaring ofriEftedts Duwoing Cibead Tplags and ni ni - prep DNA
fromthe resultant col onies were subjected to DNA
sequencing to confirmcloning of the conplete DP

Ln‘?\gﬁr)ﬁ/’ﬁsqqgngctﬂgi inflehed 5 acg%ntgfeagje Id(?ugzs N cr;cgnqswncligsl)ogn the
expression or activity of the nucleic acids or proteins of the invention (e.g., the ability
to modulate aberrant cell proliferation, differentiation and/or function) can be applied
not only in basic drug screening, but also in clinical trials. For example, the
effectiveness of an agent, as determined by a screening assay as described herein,
to increase gene expression, protein levels or protein activity, can be monitored in
clinical trials of subjects exhibiting decreased gene expression, protein levels or
protein activity. Alternatively, the effectiveness of an agent, as determined by a
screening assay, to decrease gene expression, protein levels or protein activity, can
be monitored in clinical trials of subjects exhibiting increased gene expression,
protein levels or protein activity. In such clinical trials, expression or activity and

preferably, that of other genes that have been implicated in, for example, a cellular
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Northern bl ot analysis was perforned with the initial

genom ¢ DNA fragnent of the CaWaDP receptor (Figure
w®G005060200 was i sol ated fromnmale Hartl ey Gui neBCPUS04/040853

that had been and chal |l enged wi th oval bum n or had not

recei ved oval bum n treat ment-72Total | ung RNA

expression from unchal | enged Cavia porcellus (Lane

2)was conpared t | un ression from

proliferafinn AisPrenkIces 56 OF 6?’@&0!? {MgHBRe sgspaggiveness of a
Tl e e
of thehiaveRtiorg dhat are mddulatdd adcalls Dytrédimeritiviibnan bgegiufersea
comPaBort aicr S Sl TBIEHOHERLMAdHIRtPF AL e Muckeje gcid or
protBf & tﬁ%at v dmlo#’(tgﬁje ad [HehtiflEhith E’%%réérgg‘%fa'tbﬁ Héé’%[lbed herein) can

upr egu [ungs of guinea pi
be |d;mtsfleki| z'BdJsarwsWIthele@edt of agerﬂsainm.eﬂulara)roldetatlon dlsorders for
ar abl.e. w

examg A 3rclll51&ql]§h ’p(f ort ef?t%r% ?ﬁhﬁ%@éyqr%ﬁéregsand analyzed for
the Fé%lsg&ré@?ééélﬁﬁ‘ Gﬁn(léféksélﬁd@oﬁﬁweqhvent?&p&hd off@ R ndatimplicated

upport the inportance of DP in the asthmatic response
in therdlsq@eguﬂ’hedemlg of ge.ge exRegasian @.eserjgene expiesision gatégrn) can

be ot fif by Aud b 16t Rl RIEPERD 75 kB RS

altex(:ﬁngélyebyZmefa@un %ﬁh%m@ﬁﬁt ?ﬁ grok¥in rpeé@@dez{) by 8né& &Pk methods as
C contalns a p open

deswmg ﬁérréﬂet? ah:hy maasuriag doeldevels ahactivity s asees ogslﬂaﬁ vgntion or
otnefidghed RN ETIRE Rle TRl e o o At

indicdtivesof ths physiolodidet responzet sfithe refis &mthe“@geﬁ% Adeotdiagly, the
first extracellular |ogp. There are also 2 potenti al

respangeSiaeNA% 98 dStpmissH &ewgta%afqurws PSS ghIriggreatment of
the ﬂ;@l{v,(}lﬂi \A,lgp@,%e%/éﬁyt he first and third cytoplasmc

0o0ps, respecti The nucl eoti de sequence of the
gU| nea pig DP receptor conpared with the correspondl ng

f t d DP
P Jupattodar oEPHIS. R TERaTUHOTUgLPTOIRS & BtRlang for
morifltgﬁﬂg'tﬁé eﬁ‘é@!nféﬁes%tlﬁ t@atrA8At @F Qs%’ ebﬁ\ﬁlﬁﬁta‘?lrad@ﬁ ISP.@.@an agonist,

uman DP, for nouse 65% for rat
antageinaly I@elﬁ)donﬂmmpatd’@manapt}@ snwdmc acide émtafien pleculenareother

oraP S Ay e B REARE PR o bRTERPSrsing the
step‘@ﬁﬁr{%%ftémﬁ@ a Prd-BEmARSHEISESaRbld PR slifjecehioritgman
admmlstra’[(leor;J gfn tCh% ggoennst e(r";/ gtetle%gng?ﬁe level of expression of a protein, mMRNA
or genomic DNA of the invention in the preadministration sample; (iii) obtaining one or
more post-administration samples from the subject; (iv) detecting the level of
expression or activity of the protein, mMRNA or genomic DNA of the invention in the
post-administration samples; (v) comparing the level of expression or activity of the
protein, mMRNA or genomic DNA of the invention in the pre-administration sample with
the protein, mRNA or genomic DNA in the post-dministration sample or samples; and
(vi) altering the administration of the agent to the subject accordingly. For example,
increased administration of the agent may be desirable to increase the expression or
activity of the protein, mRNA or genomic DNA of the invention to higher levels than

detected, i.e., to increase the effectiveness of the agent. Alternatively, decreased
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t he highest in the transnmenbrane domai ns between the

DP orthol ogues. Twosequence stretches that had
w@e@sioezsd y been reported to be characteristi cBET/¥S2004/040853

conserved anongst GPCRs of the prostanoid famly

(Hirata et al., 1994) were al’Se present in the guinea

pi g DP protein: QYCPGITWR in the second extracell ul ar

op and RFLSVI S| VDP e _sevent h transnenbran
adnaaﬁgrﬁﬁom e agent @ﬁ%&rﬁﬁw aépﬂ o CEP RS PYRIGESIOMEH, @C%V'ty of the
| LR i Mol o Al

profgi, PSRN o S0 fRDNE A6 Mol o Mlferfblo? (i BRLEed. ie. to
dectdasedheleffentjivesesmaof thacigeshgt hs of 24, 21, 21 and 18

amino acids in human, rat, nouse and guinea pig DP,

respectively. O particular note is the loss of 6

amTipe f%gb\ﬁfng %élﬁbl@z%e@bﬁb@ﬁ\é)mw/ﬁﬁéh ater d’é%gnl VI

conpared tothe human DP receptor rthernore,

amino acids are also renoved in this region in both

the nouse and rat DP rec bayashi et al (2000)

generated a series of chWDP receptors to

define the regions that confer the |igand binding

selectivity of DP. It is interesting to note that one
of the regions they concl B¥ample lbe i nportant in

clofief 6t atp@d P oA Tsbetis Jf e FBineaFia P Receptor

S hazymn‘hg diehé Guvidporellds Dihickptori oDNAwagigitlated bp @Rshing an
gui nea ‘fgq)DP receptor. Othol ogue differences in

exomcg‘éﬁgmm frfhtep%refamwofum genosre\PNAsing BGR. thorange of PCR
prmﬁ%} tde @é’(\ﬂ l{lﬂhg tﬁé‘@o@@vé@ ré%bné 8?91eaﬂgn{al?1e%{31332) Mouse

era i on I'00 uihnea pig rece
(NMT'10©8062% tind iRhtt(NiM CD222t4|1 pDél feckptorisegpeneeethtatignéd using the

progiAEt SRAUPRCHSTA RRRR0dsR, TN AT 0. Gpvg bt op s (ohisee o)

PV
genie PRGN ST UpRRERL RO Colhifs, CHRRISE SV} Thedrigjer used o
amplifie at428nispriagmeEmnd ofl OasiangandnoictDNAfwas pedaimed lithithaprimers

6751 {8pacer (Srs bk 3 CABARCETTAT LHETAGAR) ang 7T opo_R2

(SER] 1 NO: @ HeAEA AT BETERAGRETACTS) ath&PCH BisdU® Wl tloned

could be an additional region contributing to receptor
using APy TAf ¢loningy(Invitaetan, Sraxisbad GA) and thyi iosedfwasheequenced on

ould attribute.to, the diff gneces. o
an AC SR DN ey e a8 B B8 MabU BE TGRS IR FHeRE.
guinea pig DP. The third intracellular |oop (between
TVMDs V. and VI) is 5 amino acids shorter in guinea pig

3’ apd, 5’ RAGEPER Glaningr regi on on the receptor

Contr Gbldd RAEARkLSS Rss oReRAMg BB R ot oP

seqE¥iness Jihenalignment revealed that the PCR product sequence was homologous

to, but yet distinct from, the DP receptor consensus from the species examined
(Figure 3). The Cavia porcellus DP receptor consensus was used to design additional
primers to extend the cloned sequence using the rapid amplification of DNA ends
(RACE) method. In order to obtain 3’ end of the DP receptor transcript, the SMART
RACE system from Clontech (a subsidiary of BD Biosciences, Palo Alto CA) was
employed. The primer 675_GP_3’'RACE_F (SEQ ID NO: 5:
GTGCTCGTGGCGCCGGTGTG) was used with Cavia lung mRNA converted to a
cDNA template to extend the Cavia DP receptor mMRNA sequence. RACE products
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Vectors A full length cDNA for the nouse DP receptor
was obt ai ned by PCR and cloned into the pDONR201

WO e@ws0662051 Ng t he Gat eway BP reconbi nase cl oni PQI/US2004/040853
nmet hod. This generated a nouse DP vector that was
anal ogous to the guinea pig - vector described above.
DNA sequenC| ng confirmed that this nouse DP cDNA was

wereipiatst @t ERFrd oBp T, Sctbad Srhamauenced and aligned as

desB'%Q@éBéee td:%ve‘%ﬂ( eaﬁ@we@ %Sdé%ﬁfn ofith& &e@ﬁs{cgfénce of the DP

gui nea pig DP recept wer e subcl oned by
receptactlh endémpdsalatethéld endoofdbeiCavia Bt mceptgsdNA, SMART RACE

waschR SR 108 PO BB BREGETR R BBES conatct e

CAOXTAGEShACARCHC ECTRATBA) SHPacOKs m%b%MtwaS' &HErated.

for cloning of the Gateway cassette into the vecto
ThemiwifiedsRCRprodueiowas sspe AR teppmmtedon 5pNars RACEesiag the

priiEs e Ao TaR IO N R R e GEAT T acCTR eRRbTeTe )

TheeRACH mdb@@neféa&en@@%télmmﬁzookwm éé&@éﬁd&'ﬁand

et al 1991). Briefly, total from human

aligped sy slesetbed pbake fe vaal complale 5 @xanéwna@fdhasz@dlrmssmuence

r PCR-nedi ated synthesis of cDNA encodi ng
Ofﬂg?? '%IF%B{O?esuI ting PCR product was cloned into the

expression vector pHook-3 (Invitrogen), which al so

coexpresses _a single-chain antibody (sFEv) to allow
Cort%tm&'ﬁ’ H?@NAM"G# ?@H@pealg B&qcaen;grng a

( e oo it otn8 T PAGIR RS REIHIRITRTT thepigoram
Genﬂ Cbnsmleactmriélt (Testted , pleanaiNH). BatéWay ctorling conhpeaitible prlmers
usi ng nagnet obe

0 ive clones enri
We"ﬁ eﬁgotfﬁ Btﬁ?&eelr@ W”P@d&wg?@)é‘o%@féd?”m%ﬁ() ID NO: 8:
A A T T T CIAT (U TRICIACAE, /1878 eferse primer
SEQYPMNG 5P AMGAABSIBT @@&W@A@#&BACH’G&A’EECO@{C@TTAG) and

B e S N T A XAt
stimUldtBd JuHP 881K MCR Qs Pt &thndd l?é]ﬁ%q Bl R H F‘IﬁU fr‘i’.lrrbo (Stratagene,

calciumsignalling using the R devi ce

La JadndeA) therpesiabls pdymerase aad J00mgof ipﬁm{aire-cgjmpz Arfd1 kb DNA

fragfRt b s Bt ST B ek BlecBop B el pistBTant by the

QmEEr@d?(gazgﬁ@ﬁgg@ggbn i@ slehéwintd Bed BDONRR2E1 J860r USinBaA:
Gateway BP recombinase clonlng method (Invitrogen). Cloning reactions were
transformed into E. coli DH5-alpha and mini-prep DNA from the resultant colonies
were subjected to DNA sequencing to confirm cloning of the complete DP receptor

coding sequence.

Example 2
Northern Blot Analysis
Northern blot analysis was performed with the initial genomic DNA fragment of
the Cavia DP receptor (Figure 5). Lung was isolated from male Hartley Guinea pigs
that had been and challenged with ovalbumin or had not received ovalbumin

treatment. Total lung RNA expression from unchallenged Cavia porcellus (Lane 2)
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manuf acturer. Transfected cells were cul tured under
selection with 1ug/m puronycin and 250 ug/m zeocin
w0 20055662eeks. Expression of the DP receptor waBCT/US2004/040853
nonitored in the transfected cell popul ation by
nmeasuring the rel ease of int47&eellular calciumin
response to PGD2 stimulation. Intracellular Calcium
Assays For fung}i o I characterization the newy

Wasc%ﬁearegiuﬁorte?' A eeupeeiPn e svalhugnip rCQﬁH%QﬁCb@aV'a

porkd (2.7 1A BELA 5 Kl AP BEIAMA pcotgoopy and
intensityepf ihe. 1@)RINADb’andachttbemebdpttmgs‘on’gleclPl rebep!les jdextdified a 3-4
cel | Ii ot, expr es

th t al
b riRNA Fitbediifgh PEdERR SR SISTUSRBIG RBSci dpiorted for
moRS£&d Eﬁha"f‘\%laX(H%ta{‘St aihe doar e%.éeyaﬂ 'mgszfm@?nRNA was

receptor to Gal6 toelct aca C|umresp .
significandly elpregatedbihdhe hingsasiiguines pigsitbathad been reedsitized and

Chat@faq%wﬁﬁ&aa iR el R ek TG igb Shorfdproviously for DP

@%ré@tﬂéié‘éﬁlh(tﬁe‘h%@ﬁ Ffung'U %‘rﬁ%ll@ﬂ e (Matsuoka et al.,
nontransf ected cells were plated in | at es at

2009p, Uepecdata suppertiee nmpo:réamcse QEDR indlé eatmteeretspnase in the
ium assay buffer. Cells were then incubated
gum%atﬁgj@ll] of the cal cium |l oadi ng dye Fura-4/AM
(Mol ecul ar Probes) at 370C for x min. Unincorporated
fura-4/ AM was renoved by three further washes with
cal ci um assay buffer. Intrad&famplg3cal ci um was
neasured foll owi ng PG2 or buffer stinulation of

2 ’ e .
SeqiihfeAfahSfI0FCLRes Pig o UrtRolodid DRRECHIER. oz
st el ﬂhb%ueeuwér%u?hguwﬂasﬁa uBdLEEd asBinoUlaRld sequence
cal cium nobilization in both the gui nea pig and nouse

(Figore gxfordke ghineaepig DR recepior is Shoso. Thieugiined pig BPro@NA contains

a 1@%%? fgéer, r§$(§) ﬁétfrvel y\élg-}%:eg%? es @nggéfﬂrpu@g: SFI epro’celn with a
calchfated hidletlikeasSdi88cxd. | i ne onI y showed a cal ci um

response at very high PG2 concentrations (i.e., above
10 mM PGD2). Exanple 5 SPA cAWP Assay An addi tional

B T D AR ol G BRI BRI ge, hon
in th¥,antine t@tmmusabm@mﬁf-SGANﬂheoﬁ*st@xﬂec@M@dw@ﬂ althere are also 2

3{ cl ase. Transfected or non transfected cells
poteitia| rotgin kinase > phoseheriatinn sitesy Seredd @emTfm&Qa located in the

ﬂrst% H%ur&ﬁ:@fdry d;QJPﬁuc IS&\SA’sg%éﬁ%‘btﬁ/le, 70C, medi um was

re's ated with defined
concentratl ons of P@2 for 15

The nucleotide sequence of the guinea pig DP receptor compared with the
corresponding sequences of human, rat and mouse DP are shown in Figure 1.
Similarly at the protein level, the sequence identity against the guinea pig DP receptor
was 66% for human DP, 63% for mouse DP and 65% for rat DP (Figure 2).

Hydropathy analysis confirmed the presence of seven putative transmembrane
domains which mapped identically to conserved areas that had previously been
defined in the sequences of mouse, rat and human DP. Sequence conservation was

the highest in the transmembrane domains between the DP orthologues. Two
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m nutes. The accunul ati on of cAMP was neasured in the

stinmul ated cells using the cAMP SPA Direct Screening
WAS®aP663Yst em ( Aner sham) accordi ng to procedur BGT/US2004/040853

speci fied by the manufacturer. As shown in Figure 7,

the guinea pig DP cell Iine gghibited a good cAMP

response to PA2 stinulation which was conparable to

t he nouse DP receptor response. The EC50 val ues were
seqoesce strefches el flad t previpuishe Pasing repdrted utoe HeP ahelracteristically

conse e abPRSS PR Y M BREHRSK R REER U HHE 1004) were aiso

preézﬁ‘ftqﬁttﬁé gldﬁi@ﬁlgcbﬂﬁ)rmélﬂl QY@PG’TWGRGn W%é&hd extracellular loop
crease in intracellul ar cAI\/P in response to PAD2

andsRFhﬁVb‘iIV&PWﬁénEm«sE@mhu Fnsanembrana domairkwers igentical among

all R, Hasegavva H, Kakudo S, Chtani M Arita H
2 gq}) F8vention of all ergic inflamuati on by a novel

prost agl and| n receptor antagonist, S-5751 . J
r macol Ther 8(2 411-9 Arnstrong,
Ok R B 2P 35 A B Sl i ciferonces
1:
be“%i%%éég % Tl Yaried B en fig ofpBBhEs dhad lenaths of 24,
21, andarch$d8 actieo iacats iorhuhan,rat,raocase pndsguimea ﬂlgIBP respectlvely Oof

parlGTSi i e Bk o IR srs Besaoa SRA A 8 v and i

con i o Mot g, AR o el lso romoved
in thisLregidiarionbeth, tte: mMagse wndl ratl BPerecetorsal Kebayashofet al (2000)

o BT PR o AU L T G HgT it conte
Ilgaﬁ@mlﬁg%ei’é&lvﬁﬁ%*f@ﬁ Uiptiyy ﬂﬂéresﬁhértﬂﬂﬁ‘(ﬂé thaeMne of the regions they
46: 205- 229. Do , Boehm S, Skoner DP 90)

conglhged ofo e lﬂ@@ﬁ@ﬁtes selective aﬁrruismotentsémm@agon‘édDGDz was the

ver AR TRE o B RRE BbP poBOAH ¢ v acics

shonésl thid hewlyyclodediguitiegypigl DP reaspiae] OrthbidguBtdifferences in ligand
1), 924-35 Wata I\g/il Kaﬁlgzuka A, A zavvab@ 9

aﬁ'ﬂHI‘FP'kWPO‘Fnd PREGNGY; gy bg dygda Imtgragz{cmngrwﬂhlrl\l/l the TMD VI-VII loop
andéﬁ% a?gfaef{oné% A2 1 &p Bn Wé@fq%ﬁé g%eﬁgg.l n D receptor

unct1 onal expressi on d "gene.
91:11192-1 1196. Holgate S, Lackie P, WIlson S1 Roche

ReJHELASH a8 TR (alage e gBAPHS: & ANkt Bnar@sts shorter in the
guin@8"BREDP Beotklh, whereas in the mouse, human and rat DP proteins these
intracellular loops are all of identical size. Kobayashi et al. also highlighted the
importance of the transmembrane domain 1 to the first extracellular loop region for
PGD2 binding. Since the first intracellular loop is 3 amino acids shorter in guinea pig
DP compared to human, mouse or rat DP, this region could be an additional region
contributing to receptor binding affinity. Additionally, this region of the receptor could
attribute to the differences observed between the affinities of compounds to human
and guinea pig DP. The third intracellular loop (between TMDs V and VI) is 5 amino
acids shorter in guinea pig DP, providing another region on the receptor contributing

to functional relevance of PGD2.
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Asthma. AmJ Respir Crit Care Med. 162, 113-117 lto,

S., Narumya, S. and Hayai shi, O 1989 Prostagl andin
w@2e05a6d20Dchem cal perspective Pros. Leuko. ESBERNUS2004/040853

Fatty Acids 37:219-234. Lewis, RA Soter NA, D anond

PT, Austen KF, Qates JA, Rob&rts LJ Il (1982).

Prostagl andin D2 generation after activati on of rat

and human mast cells with arE | munol 129,

1627-1631 . Matsuoka, T., Hi ’%ﬁrﬂp , Tanaka, H.,

Takahashi, Y., Mirata, T, Kabashi ma, K, Suginoto, Y.,

Corﬁi?@é’l?&'i‘ pEAKJ}@?HﬁFb 'andeEAmﬁimEP Mﬁﬁﬂﬁallan%xpressmn

Yoshi d N., Ki'mura, K, M zoguch
Veatobrsla, Y., Nagai, H, Narumya, S. 2000 Prostaglandin
D2 as rredl ator of allergic asthma. Science

28A fg(ﬂiengatbchNeafqudnouee DAl receptny wasmpbigined by PCR and

clorgg st i, ORFRATH shol BB SPte féy P e PhaiEripuing

methdd. [This Gae&iat@ha nfovse DPector tl?at“was&m&ldgbusl‘{oﬁhe guinea pig DP
Cates, J. A 1980 Increased production of prostaglandin

vectyy desciiaed ahpxe.WDINA sequensding rarfiraise hait #is ouseyDP £DNA was

o B8 DA el AR5 el poan
accesdien hambar Ni1ag0 8e6H. nF&Qexmesslggsﬁmmds,tmethMe hnd igaimea pig

op & udi egdl%r th rat ngnm?enq%'ggelr,%ge%tegrﬁggué){pﬁéésion vector

<Ed§%?ﬁa@ﬁﬁ%@%’ﬁ@%@ﬁaﬁs%@kgﬁ%’?ﬁ%ﬁé* 2U3Pted SoakAl) ddaptation
of trees pHAKd Demate wés conducted byltigestimgtwith AcoRé and mlbdequent
th f S
Kleri@g Mpgdon PRI SR Saihay sressre Mtalie Yectbns Theresultant
vecfHPgBE'/ﬁﬁrﬂﬁ ﬁDF‘%rﬁPbEﬂk@Olrﬁbﬁ’l werd ué@@fdr@%h@l’reﬁ%rf%t%lé cell
aci d nol ecule of claim3, wherein the détectabl e | abel

lines aspleissabedibelvy.yne, a radi oactive isotope, or a
chem cal which fluoresces. 5. The isol ated nucleic

Gergeeraﬁsn of % Hedcila Bodeled il o) c:)ufohgoﬂgi(:lste Ed dRNA
o TeGiadnocl Bnan Phig W98 cbnaser Perftbe Mibriatda et al.

1994?'%ée;ffggtt§faplglémhﬁémh¥@60qi@ﬁ§n bPorhiSloBd RUReRfA Bells was
isolated and used as a template for PCR-mediated synthesis of cDNA encoding
Ga16. The resulting PCR product was cloned into the expression vector pHook-3
(Invitrogen), which also coexpresses a single-chain antibody (sFv) to allow
convenient enrichment of transfected cells using a panning protocol with hapten-
coated magnetobeads (Chesnut et al., 1996). HEK293 cells were transfected with the
constructed plasmid (pGa16), selected with Zeocin and positive clones enriched
using magnetobeads according to protocols supplied by the vendor. For final
purification and selection, single clones were grown individually and assayed for
functional expression of Ga16 by additional transfection of an aliquot with an
expression vector for an arbitrarily chosen GPCR naturally coupling to Gas (GIP
receptor), with subsequent testing of transfected cells for calcium signalling using the

FLIPR device from Molecular Devices Corp.
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7. The isolated nucleic acid nolecule of claimb®6,
where the nucleic acid sequence hybridi zes under
wa@resigem conditions. 8. The isol ated nucl ei cP@DUS2004/040853
nol ecul e of claim7, wherein the hybridization occurs
in 6X SSC at "about 45 C, fold7/8wed by at |east one wash
in 0.2X SSC, 0.1% SDS at about 50-650C. 9. An isolated
nucl eic_acid that

EXRIASBOOLPE SR A0 GO DR AN PEAR Si&%a?-nq%zasﬁoqmﬁe@s
o Ak Cepnr. gnﬁtp%&wqu 3%%@%%%5%@%%!@%” the
eSO A SO T U v

marnfapiuren. ﬁ'mrtsfmted @ells asrd cul‘tglltedf $ndEr éemNignfl‘xﬁﬂhl ; u%/rr]nl puromycin
i dentic e _nucl e acid.o | D e
and; 29f] ug/, Zﬁ@&! PE é’&‘?%ﬁr&@&%ﬂs@%ﬁsﬁeﬁp regeptehwasimonitored in

e AR Byt 5 SR R i
resparise tod?@balsdinuflatbtdrai m 12, wherein the nucleic acid

acid is at Ieast 85% identical to the nucleic acid of
The i sol ated nucl ei ¢ acid nol ecul e of

Intrepéil“l]ai%gl sﬁ‘ayﬁe nucleic acid acid is at |east
éor?t?ﬁ&fof@‘ cllié)raE{ét' g% grﬁne; plg\glly'l;]ck?lfl%(gggd ?o‘hg)c[?% réLCSe'p'%or was

reconbi nant polypée

stalsly traasfeetaf m&EHEIQQ‘S%MGJ&JE hﬂdﬁ@ﬁ@hpﬂﬂﬁbn an equivalent cell line
pol ypeptide of claim15 further_ co r|3|
Wasomr&fta%éil with Higemouse DA sesarteniRata epg@rp@xmgssmg cell lines,

s e A G b, v
evaluated esaeecoricBmssengaafoamytusmg ﬂmeﬁmimeieoupmm ofsthegeesptor to

o G B el S TR Wi
ﬁ&ﬁ@%%ulgnfh gﬁngﬁo}’%gﬁo 3?(30%5%@9 \Aﬁ@eﬁs tr&ﬁﬁfggféd with either

the pEA@Kmeng!IPI@e th@ pE#\I‘I1®aBﬂDP7 Epriedsiohi vactdrst Tﬁretri%%cted and non-
uence, of SE? D NQ 2. 20. The recaonhi nan
trangfatjesk selsuers Plated i 31884 W@H Bl at {0 008 GRS aravell. Cells were

vesB BRI Bs o SRS ARl 4810 I PERUENER i i o

the ¢8lciumh &yzgling the Fam—nmmqwtbleﬁﬂarelhmés$ aﬂB?"f@&ﬁtx R0
identicial to the sequence of SEQ NO 2. 22. An

Unincsparated fHrat€nAM wap demsved lhyéhtee%«rhher Migshen wiihesaicium assay
buﬁ%ﬁ'lgﬁréﬁnfﬂ%%%lélmtwgg AR RIBRAYBEEY br BOPSMLSfon of

Fura-4/AM loaded cells using a FLIPR instrument (Molecular Devices Corp.). As
shown in Figure 6, PGD2 stimulation caused robust increases in intracellular calcium
mobilization in both the guinea pig and mouse DP-expressing cell lines with EC50
values of 1.4 nM and 18 nM, respectively. The maximum calcium release in both cell
lines was comparable. In contrast the parental HEK293-Ga16 cell line only showed a

calcium response at very high PGD2 concentrations (i.e., above 10 yM PGD2).

Example 5
SPA cAMP Assay
An additional functional characterization of the newly cloned guinea pig DP

receptor used the natural signaling pathway for DP, the stimulation of cAMP
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23. An isolated nucleic acid nolecule conprising a
nucl ei ¢ aci d sequence that encodes the reconbi nant
w@eiogpenvd de of claim 19. 24. An isol at ed nucl ePCT/E81004/040853
nol ecul e conprising a nucleic acid sequence t hat
encodes t he reconbi nant pol y@8@ptide of claim20. 25.An
i sol ated nucleic acid nDIecuIe conprising a nucleic
sequ t hat enc econbi nan 0 tide
prodjictondpaamiats GyriaRk 15n3 SRdpt e tarstared LB WERS plated at
IRAYDERIICBIaR. PR BubighinElIBasH LPIIC, medi
40’%@%@& tr)r?'ggl,gl wher el n thgaantl body is I%e Igct e%l fromt meditim
wasgreplacecband <eils gvaré sdinujated withldedined ehgentiations of PGD2 for 15

e SRR R S I o
cAMlﬁk@le @ﬁe&hSc@@ni@%sﬁil SYSEM EBmeYdRing) acéordlng to procedures

detectabl e | abel conprises an enzyne, a radioactiVv
specifed dpe thea rnamrfacfarervmﬁa:ﬁhﬂqumeEme 7orthanglaneag@g| P cell line

exnBiRH L Gobf SAMTS SHBGRE B BEELMREHER e by spmparable to the

mougee DIFS fbatiptsh Fakpope. ThedECBDErAILEs Qfere! @8N and 0.5 nM for the
operatively associated with an expressi on control

guingiae pishend 3nouse MR mallsinesm respedlivaly apdathe s@xivAkFespense was
[ I

comé:%o @ég@ﬁil‘ﬁg | F]e;c%@#érg gﬁ%@ﬁﬁ;‘? a5, Ikr\?;eeES e%?{xlgﬁgkbﬁ‘é‘é&‘% cell line did
not skeWeltCiacreasedh listpaiitiae ommlumteyppnse% G2 stintilation.

i nduci bl e regul atory sequence. 32.The expression

vector of claim 30, wherein the expression control

el enent is a pronoter co gigedi ate early

pronoter of hCW, an ear Irr)F/)RE?o 'g?' of SV40, an early

pronot er of adenovirus, an earl y pronot er of vaccini a,

ool KL ORTH R Ol Bou REBaue PP BBl & ontani

i .
Avritd W@g@ él ?eFr’nl%vgﬁﬁr% 81; QS Q%‘”ﬂén?%t@@e?n "i‘log@ﬁ%ri%‘g‘fég%ﬂdlﬁ receptor

antagmnsit 8¢5741d Jrj?harmwol Ezp |ch1$r029&:(5hg4§l 1-@nbda, a
control region of fd coat protein, 3-phosphoglycerate
ki nase pronoter, acid phosphatase pronoter, or a

Pr ARistongf RYAa%g@ PRkl HréRaheid: re@épt’(’)r@qsﬁarﬁ%dol Ther. 72:171-

transfectéd with the expression vector of claim3
19134. The host cell of claim33, wherein the host ceII

conprises a prokaryotic cell or eukaryotic cell.

35. The host cell of claim 34, wherein the host cell

comi¢, Ses Sawyep!N., ShpetdDinadetters, K.M., Abramovitz, M. 1995
Molecular cloning and characterization of the human prostanoid DP receptor. J. Biol.
Chem. 270:18910-18916.

Brightling CE, Bradding P, Pavord ID, Wardlaw AJ (2003). New Insights into
the role of the mast cell in asthma. Clin Exp Allergy 33, 550-556

Coleman, R.A., Smith, W.L., Narumiya, S. 1994 VIII. International union of
pharmacology classification of prostanoid receptors: properties, distribution, and

structure of the receptors and their subtypes. Pharmacol. Rev. 46:205-229.



10

15

20

25

30

Baci |l us, Streponyces, yeast, CHO RL 1, BOW L-M

COs1, COs7, BSCl , BSC40, BMI1 O or Sf9 cells. 36.An
wexpseerion vector, the expression vector conpPCEUSZP04/040853

the isolated nucleic acid nolecule of claim®6

operatively associ ated wi th -83-expression control

el ement. 37.A host cell transfected with the

vedicie VR SR 5 Sohel bE (800} Rsvpieiodc (esponses e aranasal

doseuebséﬁs@em[etiﬁglegwihehief‘anﬁah@,i Meladifinat rseé%kginirb gnd

associ ated w an expression control elemnme
prostaglandil in aduingflenteets with mndheittooyimesal alterge.cd Atlerfy Clin

cl ai .5:40Q. | sol ated nucl eic acid nol ecul e
Im%%ﬁg@t ﬁn‘ﬁlééise RNA conpl enentary to a nucleic
acid selected fromthe group consisting of a) the

nucl eic acid of SEQ ID NO 1; b) a nucleic acid that
entbigds, Mhdlakiiuka, 4ci Aizawashy Ushikab F. AMamimiyanS gt9s4

Mol gGlaf HafReRETan of ATuSitd Bie-Tibinnioda PEeitas and functiona
expréselodl 6f theidlbrifd §&e.192: NAd2-421ge et hod for produci ng
t he reconbi nant pol ypepti de of claim15, the nethod

conprising the steps of: a) culturing a host cell of
cl g . congliit. I de fo ressi,on
of Fidcte S TR E AP OE Rotile WSS bElash g
Epithelhamtzisnakéy Relgulstor ofltirwdy AlergdrhsengsitafiorcdidRemodelling in
l@%otgl n, the nethod conprisi n% the steps of a)
Astippa: At 4 RgsPikErisilareiMedsi 162, 4 3ah1T body according to
claim26; and b) assessing the interaction between the

anti body and the protein. 44. A nethod for identifying
anltag8niNaruofiysSEs) drid Neyaishi, e 1880 styiaidin DT & bischemical

steps qf: a) contacting a potential agonist with a
pers@?lcﬁ"%%ﬁ?%gﬁu%ﬁ- EE@?’P"DEREY %:C'dasn%ifg)'l gdf&“er m ni ng
whet her in the presence of the potential agonist the

signaling activity of SEQID NO 2 is increased
r elLawisy RA,SateeNA; Diginopd ¢1T, FEGteDKROCates JAhRobbeendd] (1982).

ProfaoifisfBe b G strtonel B ardkhrgen gaast colls wih ant:

IgE. QoMRRiUHoNg2bhess2ap310f: @) contacting a potenti al
i nverse agonist with a cell expressing SEQ I D NO 2;

Matsuoka, T., Hirata, M., Tanaka, H., Takahashi, Y., Murata, T., Kabashima,
K, Sugimoto, Y., Kobayashi, T., Ushikubi, F., Aze, Y., Eguchi, N., Urade, Y., Yoshida,
N., Kimura, K, Mizoguchi, A., Honda, Y., Nagai, H., Narumiya, S. 2000 Prostaglandin
D2 as a mediator of allergic asthma. Science 287:2013-2017.

Sambrook, et al., eds. Molecular Cloning: A Laboratory Manual, 2™ ed.. Cold
Spri'ng Haybor Press, Cold Spring Harbor, N.Y., 1989.

Roberts, L.J. I, Sweetman, B.J., Lewis, R.A., Austin, K.F., Oates, J.A. 1980
Increased production of prostaglandin' D2 in patients with systemic mastocytosis. N.
Eng. J. Med. 303:1400-1404.



and b) determ ning whether in the presence of the
potential inverse agonist the activity of SEQ ID NO 2
w0 goodeenensed relative to the activity of SEQ POI/NE2084/040853
in the absence of the potential inverse agonist, and
I's decreased in the presencegdt an endogenous |igand
or agonist. 46. A nethod for identifying an antagoni st
of SEQ ID NO 2, the nethod conprising the steps of a)
conVighi, AyHa Nantehth. aMetiatsa dfo Jtordridutchinsen) A.W. 1999 A novel

: [ ' | - r 710 ther i
oioBfaf e Bt aroFolin B df PladesfF LS I Bb U SEia ot g rat DP
prostehbid rietepfor EGH. |IDPNrAatsl. 82Zredsets.rel ative to the

activity of SEQID NGO 2 in the presence of an
endogenous |igand or agoni st. USAV2003007/VWBO PCT
sequence Listing.txt SEQUENCELI STI NG <110> Aventi s
Phar maceuti cal s i nc. PARKAR, Ashf aq Ahned AUGUST, Paul
KUNTZWEI LERT, her esa ARDATi , MohamadAl i BASKARA
NNamadev <120> Nucleic Acid Encodi ng A Novel
Prost agl andi n Receptor Protein And Met hods of use
Ther eof <130> USAV2003/ 0073 WD PCT <140> Not Yet
Assi gned <141> 2004-12-08 <150> 10/ 747,994 <151>
2003-12-30 <160> 2 <170> Patentln version 3.2 <210> 1
<211> 1038 <212> DNA
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<213> Cavi a porcellus <400> 1 atgtccttct atccctgcaa
caccaccgcc tcggtacgga gtgggaactc ggcgacggtg 60

wW@owgnegbyc tcttcagcge gggectcctg ggcaacct gc tRODUSI004EG10853

Whagis

1.

gctgctggca 120 cgctcgggge tcgggtcctg ccggecgegce
ccgcagccct cagtcttcta cgtgct-gg@tg 180 tgcggcttga
cggt cacaga cctgctaggc aagtgcctgg tgagcccggt ggtgctggcet
240 gcctatgcgc aaaaccggag cctcagggga ctggcacccg
é%@ Be§dSct cget gt gc 300 caagccttcg ccttcat cat
gtccttcttt gggctcgcct cgacgctcca gctcttagec 360
AL e O eI AE Tl C o UAE % sEQ D
NOg#gcgcect tcagcctgge tttctgegeg 480 ctcccecttcg
tgggcttcgg gaactttgtg cagtactgtc ccggcacctg gtgtttcttc
540 cagatgatct ccggggacga ctcgccgtcg gt gaagggct
?ﬁé SHREAhUIAE bERARBIRAR: 68 Q8hPICHRetdh W@hg@%ic acid encodes

cgccatcgtg ctgtgcaacc tgggcgccat gcgcaacctc
theqealyeepideanf@igQdDANOg2. gacggcac acgcgcet gct gcagcect ccg
ggaccgcgcg 720 ggcgaggcgt ttccgcaatc cttggaggag

ct ggaccacc tgctgctgct ggccctcatg 780 accgtgct ct

TREMIBH huehid SERGRBICLRIGT dIahT 19kPHET 86 rl"sg'%aﬁ gaiddtable

840 aaagctgtcg aagaggagcc cgacgacctc ctagcctt

lgbet.t ctctc tgtgatttca 900 atcgtggacc cttggatctt
tatcattttc agaacttcag tatttcggat gttttttcac 960
aagattttca taagacctct tctttaccga aactggcact gccacttcta

Tl atdted hublRAd abidAHBRICARAO I Sile B ORh R3S WRANZRB R Rl
PCTSequence Li sti 8 txt <210> 2 <211> 345 <212> PRT

GEMBHSEHIN gNEYNEe radigacimisoopg: or deghepniealyhichrflbiosgsses.
Asn Thr Thr ATa Ser Val Arg ser GIy Asn 1 5 10 15 ser
Ala Thr Val Ay GIy Val Leu Phe Ser Ala Qy Leu Leu

They |sﬁ$a‘ted®u2!ie|(3éc1tiaﬁole©ule%faclé4ﬁu1 AvBetetn theeHuder diid sequence
Ser Ay Leu Ay ser Cys Arg
is selectéd from the group consisting of RNA, synthetic RNA, genomic DNA,

synthetic DNA and cDNA.

An isolated nucleic acid molecule comprising a nucleic acid sequence that

hybridizes to the nucleic acid sequence of SEQ ID NO:1.

The isolated nucleic acid molecule of claim 6, where the nucleic acid sequence

hybridizes under stringent conditions.

The isolated nucleic acid molecule of claim 7, wherein the hybridization occurs in
6X SSC at about 45° C, followed by at least one wash in 0.2X SSC, 0.1% SDS at
about 50-65°C. '

An isolated nucleic acid molecule comprising a nucleic acid that encodes a

polypeptide having the amino acid sequence of SEQ ID NO:2.

10. The nucleic acid molecule of claim 9, where, as a result of the degeneracy of the

genetic code, the nucleic acid differs from the nucleic acid of SEQ ID NO:1.
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35 40 45 Pro Arg Pro G n Pro ser Val Phe Tyr Val Leu

Val Cys Gy Leu Thr 50 55 60 Val Thr Asp Leu Leu Gy
woymsoyeodeu Val Ser Pro Val Val Leu Al a 65 70PGBUSIN4/040853

Ala Tyr Ala G n Asn Arg Ser Leu Arg Gy Leu Ala Pro

Ala G n Gy 85 90 95 Asp Seg3Leu Cys G n Ala Phe Al a

Phe | i e Met ser Phe Phe Ay Leu 100 105 110 Al a Ser

Leu G n Leu Leu Ala Met Ala Leu u Cys Trp Leu

11. é@r'S(ﬂQ?dl'El@'@L'Q?C@emO@%H|$1|00§1p|ﬂ|8t§‘9F5h audﬁ@ agid tigat i |$1 ahtapst 65%

30 135 140 Val Leu Val
@lenﬁ&él tb,&ﬁeﬂ\t}ale\%mérﬁqs%g”ggoﬂeu Ala Phe cys Al a
145 150 155 160 Leu Pro Phe Val Gy Phe Ay Asn Phe
i Thr 165 170 175 Trp
12. i{ﬁ'% i%lﬂtgygurqleclg agljarggp%@uye Qf;gamazswhew@ﬂr@ HUWQI;C agjd acid is at
\V/ T Leu Met
%Iégt%ggo lééﬁtl%l%[ﬁ&niﬁélc%glogg.g-%g%ﬂ% e Val Leu cys
Asn Leu Ay Ala Met Arg Asn Leu Tyr Thr Met H s 210

13. T8 isdfalefaytidic dafi Holstinateiois 1218 heimis St tusagod acid is at

e Pro G n ser
BeSEemuAReRidd 16 o Rdelbicla® ¥t SEQ M EE Pro O n se

Ala Leu Met Thr Val Leu Phe Thr Met cys Thr Leu Pro

14.t§§ i%"ilé{ce@(s ucélc ac%éomgpéréu %gfﬁlgﬂhl% rengtl}/e nuaelc acid acid is at
least 95% identical to the nucleic acid of SEQ ID NO:1.
15. A recombinant polypeptide comprising the amino acid sequence of SEQ ID NO:2.

16. The recombinant polypeptide of claim 15 further comprising a detectable label.

17. The recombinant polypeptide of claim 16, wherein the detectable label comprises

an enzyme, a radio active isotope, or a chemical which fluoresces.

18. A recombinant polypeptide comprising an amino acid sequence that is at least
65% identical to the sequence of SEQ ID NO:2 and which retains the function of
the polypeptide of SEQ ID NO:2.

19. The recombinant polypeptide of claim 18, wherein the amino acid sequence is at
least 75% identicial to the sequence of SEQ ID NO:2.

20. The recombinant polypeptide of claim 18, wherein the amino acid sequence is at
least 85% identicial to the sequence of SEQ ID NO:2.

21.The recombinant polypeptide of claim 18, wherein the amino acid sequence is at
least 95% identicial to the sequence of SEQ ID NO:2.
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275 280 285 Asp Leu Leu Ala Leu Arg Phe Leu Ser Val H

e Ser | i e Val Asp Pro 290 295 300 Trp lie Phe I i e
wo 20058620 Arg Thr Ser Val Phe Arg Met Phe PheP@&1/US2080640853
310 315 320 Lys lie Phe | i e Arg Pro Leu Leu Tyr Arg

Asn Trp H s cys H's Phe 3258430 335 Tyr G n Thr Asn
Val @ u Ser Ser Leu 340 345

22.An isolated nucleic acid molecule comprising a nucleic acid sequence that

encodes the recombinant polypeptide of claim 18.

23.An isolated nucleic acid molecule comprising a nucleic acid sequence that

encodes the recombinant polypeptide of claim 19.

24.An isolated nucleic acid molecule comprising a nucleic acid sequence that

encodes the recombinant polypeptide of claim 20.

25.An isolated nucleic acid molecule comprising a nucleic acid sequence that

encodes the recombinant polypeptide of claim 21.
26.An antibody specific for the reocombinant polypeptide of claim 15.

27.The antibody of claim 26, wherein the antibody is selected from the group
consisting of a monoclonal antibody, a polyclonal antibody, and a chimeric

antibody.
28.The antibody of claim 26, further comprising a detectable label.

29.The antibody of claim 28, wherein a detectable label comprises an enzyme, a
radioactive isotope, a chemical which fluoresces, or an antigenic peptide tag

recognizable by antibodies.

30.An expression vector, the expression vector comprising the isolated nucleic acid

molecule of claim 1 operatively associated with an expression control element.

31. The expression vector of claim 30, wherein the expression control elemént is
selected from the group consisting of a constitutive regulatory sequence, a cell-
specific regulatory sequence, and an inducible regulatory sequence.

32.The expression vector of claim 30, wherein the expression control element is a

promoter comprising an immediate early promoter of hCMV, an early promoter of
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SV40, an early promoter of adenovirus, an early promoter of vaccinia, an early
promoter of polyoma, a late promoter of SV40, a late promoter of adenovirus, a
late promoter of vaccinia, a late promoter of polyoma, a /ac system, a frp system,
a TAC system, a TRC system, a major operator and promoter region of phage
lambda, a control region of fd coat protein, 3-phosphoglycerate kinase promoter,
acid phosphatase promoter, or a promoter of yeast a mating factor.

33.A host cell transfected with the expression vector of claim 30.

34.The host cell of claim 33, wherein the host cell comprises a prokaryotic cell or

eukaryotic cell.

35.The host cell of claim 34, wherein the host cell comprises E. coli, Pseudonomas,
Bacillus, Strepomyces, yeast, CHO, R1.1, B-W, L-M, COSs1, COS7, BSC1,
BSC40, BMT10 or Sf9 cells.

36.An expression vector, the expression vector comprising the isolated nucleic acid

molecule of claim 6 operatively associated with an expression control element.

37.A host cell transfected with the expression vector of claim 36.

38.An expression vector, the expression vector comprising the isolated nucleic acid

molecule of claim 11 operatively associated with an expression control element,

39.A host cell transfected with the expression vector of claim 38.

40.An isolated nucleic acid molecule comprising antisense RNA complementary to a
nucleic acid selected from the group consisting of
a) the nucleic acid of SEQ ID NO:1;
b) a nucleic acid that encodes the amino acid of SEQ ID NO:2.

41.A transgenic non-human animal, the animal having a genome comprising a
transgene which comprises isolated nucleic acid of SEQ ID NO:1.




10

15

20

25

30

WO 2005/066209 PCT/US2004/040853

-86-

42.A method for producing the recombinant polypeptide of claim 15, the method
comprising the steps of:
a) culturing a host cell of claim 19 under conditions that provide for expression
of the recombinant polypeptide; and
b) recovering the recombinant polypeptide.

43.A method of detecting a protein, the method comprising the steps of
a) contacting the protein with an antibody according to claim 26; and
b) assessing the interaction between the antibody and the protein.

44. A method for identifying an agonist of SEQ ID NO:2, the method comprising the
steps of:
a) contacting a potential agonist with a cell expressing SEQ ID NO:2; and
b) determining whether in the presence of the potential agonist the signaling
activity of SEQ ID NO:2 is increased relative to the activity of SEQ ID NO:2 in

the absence of the potential agonist.

45. A method for identifying an inverse agonist of SEQ ID NO:2, the method
comprising the steps of:
a) contacting a potential inverse agonist with a cell expressing SEQ ID NO:2;
and
b) determining whether in the presence of the potential inverse agonist the
activity of SEQ ID NO:2 is decreased relative to the activity of SEQ ID NO:2 in
the absence of the potential inverse agonist, and is decreased in the presence

of an endogenous ligand or agonist.

46. A method for identifying an antagonist of SEQ ID NO:2, the method comprising
the steps of
a) contacting a potential antagonist with a cell expressing SEQ ID NO:2; and
b) determining whether in the presence of the potential antagonist the
signaling activity of SEQ ID NO:2 is decreased relative to the activity of SEQ

ID NO:2 in the presence of an endogenous ligand or agonist.



