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WD 2005/ 066209 PCT/ US2004/ 040853 -1 NUCLEIC ACI D
ENCCODI NG A NOVEL PROSTAGLANDI N RECEPTOR PROTEI N AND

. WONETHBR®9OF USE THEREOF FI ELD OF THE | NVENTI ONcTRisI6iR/040853

present invention relates gegerally to a nucleic acid
mol ecul e that encodes a her€fof ore unknown nenber of
the prostanoid receptor famly. BACKGROUND OF THE

I NVENTI ON 10 Prostanoi ds, including prostaglandin
(PG, prostacyclin and thronboxane (TX), are

i mportant nediators of central and peripheral
physi ol ogi cal effects. Prostaglandin D2 (PG2) is

NUEFEIE iR BCObME KNAVEE FoRTAGLANBIN SECEPTOR PROTEIN
ol i cat ed | 0 naD METHOPS NS TRRERS T ¢ he

inplicated in rmnypysm ogrc : .
central nervous systemand in the peripheral tissues.

I rvous system PGD2 has been shown to
FIEL ion of sleep, body tenperature,’

ol factory function, hornone rel ease and nociception.

(0] ct
i T
encoflek laovetpforeruniahag cmdmiméredﬂtie@ geostanéial reabhior eahin20

challenge in patients with allergic rhinitis,
bronchi al asthma, allergic conjunctivitis and at opi c

BACN@H@UND OIEBIENRR/ENTIEWM to result in rapid el evation
of

evers in and bronchi al |avage fl uids,
tears and skin chanber fluids. Activated mast cells, a

majrostapoids; mcdﬁdlﬁ@lmostaglendme(RG) prestieyclipl eﬂmrﬁomﬁoxane (TX),

conditi ons suc

are 'rﬁg?ﬁ%qgm Hlaé?"ﬁl r‘%ﬁ%ﬁ[ gﬁ‘i%&%é’%@%&’%@hﬂ%ﬁﬁeﬁs; Erostaglandln
D2 (mbg}swi@rﬁ@arrﬁw r%tféfﬁs%g&%;ﬁlﬁﬁdﬂ H3RE SpleR A1) p”ﬁe

eWISG ny ’n

| marreus stgmchs akln arg alsoiireamsish geﬂasaﬁ.@smaet pkr e PGDQ h&s been

mpigedt §F et PrySRIAGEalietia hefiindna sefikBpRevous Systom and in the
el st o8 Agenc erkes SRR PCIRoE LSyt afect o
'ndUCFlﬂf? Bg;lgtﬁ%n QOdWlerlazﬁaiwey olfactony fonstion,thoGHORIR G240/
noc.c@&TéﬂJ%?é}fb‘HeQéﬂ??feDE is the major cyclooxygenase product of arachidonic
acid produced from mast cells following immunological challenge. Local allergen
challenge in patients with allergic rhinitis, bronchial asthma, allergic conjunciivitis and
atopic dermatitis has been shown to result in rapid elevation of PGD2 levels in nasal
and bronchial lavage fluids, tears and skin chamber fluids. 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 conjunctivitis, 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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Early efforts have focused on identifying distinct

receptors for the five naturally occurring bioactive
woRbesileanoi ds, PGD2, PGE2, PGF2a, PGL2 and TXAB¢1/us2004/040853

resulting in the classification of five basic types

of prostanoid receptors: DP-2.EP, FP, prostacyclin (IP)

and t honboxane (TP) receptors, respectively (Col eman

et_al., 1994). Many of the 5 actions of prostagl andin

DEameehinrts hoel fanisedgm idestifytng distingt reerptors fppéhe five naturally

occufrﬁéﬁg{:t?@q%?qsﬁ%ﬁﬁ%%@ﬁ?&ﬁﬁgulgﬁ?go?:l:ﬁ(lg{; a@ﬁgﬁl(ﬁd resulting in the
clasiibAide MaRItyPES R b%gt%x%iﬁ Ye&dhtbRADP dual pp. %r8§tacyclin (IP)

receptors, researchers studying prostanoid biol
and fhawbdxage{TP) reqapters, sespectivelp(Golesean efalof19%4¢sidany of the
L ds.,t i.nt t Wit .of the diff t
actiops BERftG2 dlanpif 32 204 Al e QUGB Eradig e binea s o
prostgarb%@fd i Fé%‘éplhrg (DFdeRsS %P&eﬁ#%lp@é@fé&eﬁ&ﬂ@%i@oﬁﬁiﬁalgpﬁbught

uci date t bi ol ogi cal consequence of prost anoi
that eachepiostangid aoted perergntialyron difidun! recepiory aesdarahens studying

' r e jt.dSs [ .C ral, and.
prostglbfi gy FERE e ol Qe bBiGE ¥ igands to
interd@ Vit BEDERS of thd iliffersitGateiar 2nlies. THusaRds becoming ever
consequently, its potential therapeutic inportance in
morenglagr fba&@a@@d@ﬁw@gprogtano&@sﬂam Aas &Usd @ludidriatthe bisdogical
j ' .ects on sl eep induction,
cons%@%ﬁ%e@pngrpg‘aﬂxr'&gq %oﬁgﬁg%?%r@g{“ﬁﬁct i on, andphor none
rel ease (Negishi, at al., 1993; Wight et al., 1999

arthe’ BPeeeAsion isbft prrfitulaPRtéreeEps useRisTodhs th B8®central and
| ocalized to discrete and distinct cell populations

peripberal rells pragastivgrits. invalvemens by madiatingvayiedigiclapisabpathways

o, bR b RE Byl BUIRRPHAEEL y Ay s P
recepiyrsRta2 bdah ideatifitdirsthay irahl svd PO LMs éffedth@n sleep induction,
gast rointestinal _tract and have been inplicated in
body teapettuiea olfactory Buydingeand hpreors release (Negishihet ak, 1993;
. | al 1 : ) [ .
wiafisteli &7oF podReEraftes WA RE A OR RalR e hegy ocatieed to
discratecmet distinc well peipluatioisi of énaspinal odrdi Thissshseavationl thay explain

o BIRINIS i AR ER T e
tactild stndi) ih&uéé‘t?b?%@ﬂq)lag?’éép%l% afr@%ngfégeg?g@%g%gstrointesﬁnal

pressure suggestlng_a role In g auco
tract aiohhave bear imDplicaied jn the aontratBrasponbe of thenGhratb(Wright et

al, 1990 Rl 58T Aq RN P oBPRR Abandg pe Bop cfbwado
induckthheedRsdcscrésriaha @24 prdif8@tion Bhitftestintd céfs i GFcogenesis in the
expression of the DP receptor in 30 different "organs

liver raay atsioder eegLdriggddust BPtreeeipry diseeftalr, 1989).HP seceptors are found

in the%’é%ﬁ%é%@g%k%ﬁbgé %@%ﬁ&%@?&%ﬁg %[18 gsu&nigca e glavl\llc):oma.

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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O particular interest, the DP receptor has been
inplicated in various inflammtory disorders

woi208850¢6Homng but not limted to asthma, allergipoyus2o04/040853
rhinitis, airway hyperactivity, allergic dermatitis,
allergic conjunctivitis and-ghronic obstructive
pul nonary di sease. This is supported by the
observation that PG2 is the major 5 prostanoid

r e@éﬁ@@@uw intefashdbadl? é@ﬂﬁwomlw bea Irg pl(qawﬁrr} gariats
inflaPiigiofeinerngtspaftBlind But ARl BRh, SRS rvay

hypepadtify nalfergiddiceheming] dlRsgichhjudictivigs e diregiceststersad

the di seasé _(Holgate et al., 2000). In an
pulmexper digeasel Thigrs ﬁépn@ﬂ@qi by the ebspration thatPGBe épthermajor

prostafpid feRReiR) ImmtiR A0UICRLEA (0A e T oBBiL NS4 To8B). in
asthifanitRy keplratonnefsitiesiivmhasiery beak idwghiredds 4 kegrRbaFse of
is a marked reduction in airway hyperreactivity

Inﬂaraﬁ@rt@wmml@n%@m%ﬁhﬁm%me(swﬁa%fdfm@ath@tpragressmq@the disgpse
(Ho[%; o gl ?{5(5’0) ah 83b&iREnedl nilit %88% b]é 'receptor is

receptor ‘antagoni sts  have en S sy re

drarrmtlcakhyupr&bgmlmnn Glirway epltjlalmﬁmrpagt@amehallm@badl\ﬂatsuoka etal.,
e recept or

20003&9?\@68@luo@dﬂtﬁe%@?%l@e?’%ahﬁ% POFmﬁﬁ@m%tf@reé? gingarked
red uét mintélﬁmafh%ff%é%‘ﬂht@%hﬁ %ﬂf&wléjpﬁﬁﬁﬁﬁaﬁ&?gMé&uoha et al., 2000);

aracterize sneezin
fwo afhha oambna!rielahmbf Immngasistfana &mhlrlyaﬂﬁ’l mneptcmtantagmf sts
PGD2 t.o th&@l&ose causes_a dose dependent |ncrease in

have bieh Shayy e EedRS AN Baamatondo R oA Rig SRAImeatal asthma
modéﬁ‘)ﬂﬁnﬁﬁé Rt §h02’€‘501)0THS [??]Fi‘ffe{p‘tdrqs %‘is@{h'oﬁgr?‘fd B irhBfed in human

yrrptorrs % S In nulti e Sspecl es,
allergig ehinitis ea ﬂ@queﬁt aligrpic, diseace ihatis ciaoacietived bmtbe Bympdaoms of

sneeggo Rl Tt B Bl pOREETR Cisn AdEnITRRBuER of B to the
nose&faLees h\/cﬁnsleftlévé@ﬂéhﬂﬁi&?@éséfﬁdﬂsﬁl %ng{ésl’u@hq%yie etal. 1990) DP
conjunctivitis and allergic dermatitis (Ariiura et

antaggnists hgye peentpliownip l@ﬁlﬁﬁ@@iﬁﬁesﬂtﬁ"@ﬁl@ﬁiﬂg fﬂh% spmpiemp ef allergic

iS5 0 RS SRR ik 1 el SRR i
antlgeniaﬂiﬂunedCﬁHs@hcong?éanume msmiaﬁﬁ@ﬂrsyn@btsﬁﬁéﬁal(@e%ms DP
a||el‘ICéOtl‘hlnltIS allergic dermatltls allergic

antagos)igts fee efiectlgw ExPRIMABIEbBYACSS @ allRidiosomiRcgvitis and

allergﬁfeéfréé’ift ] n%lréf bame)[ "Trhustﬁ%%%@ g@tﬁwﬁgenrgﬁgg be

usefuhin the]imrnemh of amaﬂety((bi P@D&—rmadmlted dis8fdbrs ifdiediag lﬁut not
. .. receptor e 73:90 . % nol o at the am no. acid
it proBEn AL BRI AGHVG RUTIRRATY (hsaaser CRI) alrgic

o 5 O Abr r ro

repurtisien injirybet ween G protein coupl ed receptors that
conpounds often show varyi ng potencies fromone
ort hol ogue receptor to another.

Thus far, the DP receptor has been cloned from human (Boie et al., 1895), rat
(Wright et al., 1999) and mouse (Hirata et al., 1994). These DF" receptors share 73-80
% 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. [t is generally observed between G protein coupled receptors that compounds

often show varying potencies from one orthologue receptor fo another.
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1, WD 2005/066209 PCT/ US2004/ 040853 -4- Discl osed
here, for the first tine, is a DP receptor fromthe
wogbisiReopi 9. The present invention provides sgygkalosossss
advant ages over that vwhich is currently known in the
art. Species differences betyeen nouse, rat, human and
gui nea pig can now be 5 nore fully determ ned and
characterized. The | ow expression | evels of the DP
receptor in native tissues makes it difficult to

o EeRsRd PR L g, v BP BeePRi idhdhs grinenrpi. The

pres&itgReEtidTMenidearsciayal déﬁ/@ﬁta‘é%% d\@? tmw:&w &l)t’rrérﬁly known in
exam ne the receptor in an isolated and purif

the aglo Speciesrdifferenicas gtwern aisiuser yatt bumestanﬂogmoaam eaneinow be

br.i d vitro.st to.the sa
more Y cbfrings Fot SRSt rEdohgpipledf Bvets @fine DP
recefior fevatfiedtidstied MaldLH HFficdniodlse8BdetorhPogiaRs kefivity as a
rodents, for instance, providing nore surface area

modulaic, eféeier agenisier ﬂataﬂoa@t chie fresPig Abegresent invention now
prowaég gf}uegag%éﬁlﬂlﬂgn @{atrﬁiﬂé ét?{e fe epst’%lun@rhqﬁsglraq?ﬂi %Bg &%rlﬁgﬁ%ﬁndltlon

providingrthealbilitp gttt icompautds ndriaee to sdee $h vierot gtudieé\ita)fhe same
hyperactivity mani pul ati ons. Al though the gui nea
speclfg Ip é’b’loe%ﬁ‘@@s%ﬁ Itﬁléfﬁ”gebis'é’& ihei guneaBigeis & B‘ﬁf@ﬂﬁ%d anlmai model
c [
to sniBE KOS 18] st PR iR el et ot 1o .
dermgiologpabi gaetremtmtmahamdm:{ hmreumnstbym}a,dba guineet pigds the most
icult afflnlty of a

d
usab@[%maﬁ%ﬁﬁ%@}e{m@@%h?%msﬁ"ﬁmé\?é Qg o SerbpSianand is
more%séﬁﬁs r ecept biay H Setibit HPé’l‘ﬁpLﬂaM{e! ﬂlﬁoﬁ%ﬁh%@ﬂﬂ%@cﬁg

e 1 n ention
represegtﬁr@ Riesh pmhamabquel torite geqluehcte obDR tm:ephnepodulators in

multile, iz MgRelsnas Ses htyBe hie i Hh s tidlip sRtentor
has MR pY&Bsus |bbbﬁ|rép§ﬂé& bAg.- he'ﬁbadﬁg dfﬁéul@'ttﬁﬁre'&l‘iﬁt‘me Taﬁﬁutkf/mf a

gui nea resi dues exactly. = human; = rat
Commumdlﬁ‘@méﬁﬂlst|@HQﬁea pi g. F| gure 4 shows an
al ignment of the am no acid sequences of the DP
receptor 30 between nultiple species. Shaded residues

BRIEFEDESCRIPTHONT®H THE DRASWINGS exactly. Hs = human; Rn
= rat; Mn= nouse; Cp = guinea pig. Figure 5 shows a
Northern bl ot anal ysis of genom c DNA fragnent of the
Figure 1 shows a nucleic acid sequence of the receptor of the invention (SEQ

ID NO:1).

Figure 2 shows an amino acid sequence of the receptor of the invention (SEQ
D 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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Cavi a porcellus DP receptor. Lane 1: Invitrogen

0.24-9.5 Kb RNA | adder; Lane 2: WD 2005/ 066209
WOBﬁBE—/;dé@j@@OM 040853 -5 Total | ung RNA from C&i‘é’iﬂ/ﬂszggq_m“oss:;
" porcellus unchal |l eneged; Lane 3: Total |lung RNA from

Cavi a porcellus oval bum n chgllenged. Figure 6 shows

an exanpl e of PGD2-i nduced cal ci um nobilization of

reconbi nant gui nea pig DP receptor expressed in stably
Total g RN AtTeem Heawa pgrqgluswnctia!melg@dc bapaBedotal lung RNA from

equi ent cell.li,n nerated with the nouse DP
Cawgg)(%%éh{s% “’PH‘eC'EZ'Pgﬁ?§1 cell line. Figure 7 shows
ANFiguRa1s shdvwdan @Rample sPPETR-MdUKEd ehiciah PAdhiRon of

gui nea pig DP receptor expressed in stably tranfected
recomBiGag IJUGEEcPigdD P secaptagexpresssbin slay trarssdiycied HEK-293-Ga16

Conparison to an equivalent cell, ling generate ith
cells GRPRASRLO 20 SMIVALL S TP avRtegap g g 1 Reeptor and
the pRirénfan6&INEies.  DETAI LED DESCRI PTI ON OF THE | NVENTI ON

The present invention relates to isolated nucleic acid

arfdgpre7sthowsoamexample PGD2 dpsemsponba cuarceciveicombinant
. SSarl imted tqg.th rost.angi fam/ly. .

ouinf BB o ko BN B0 REBIE ERCA Pl EEkYing the
SPAPMP ERESY NCHRPRASEN IS ah ReUBMIdIR 3P life geRefARE8R® the mouse

Various aspects of the invention are described in
DP recppteeand eparantaiaell linedre dtwdluded ubsect i ons.

Definitions 20 As used herein, "nucleic acid

nol ecul e” refers to the phosphate ester polyneric

DETARED DESCRIFUCONOH THE INMENTDENEe, guanosi ne, uridine
or cytidine; "RNA") or deoxyribonucl eosi des

(deoxyadenosi ne, deoxyguanosi ne, deoxythym di ne, or
" deldieyierpspat Weentimneelziosrto dsnjated orstaie asideanchpaiteiggorms that

oo BFL B cre i b L RRBRTB Y LB SR oL bR BT o
prefenedi embodimenthiberisslaiccnasiéid athl 864 beotBRYrephsdaifie tie guinea pig
deOXérl bonucl ei ¢ acid nmpl ecule (DNA), such as genom c

DP resgRterm ¥ agioHp aspepisafihevendionaye draeribrd infurtbetideigil in the
fouo\,@ﬁ%gﬁggg&}%si ngl e- stranded or doubl e stranded,
synt \

etic ri bonucleic acid (RNA) nol ecul e that
may be single-stranded or doubl e-stranded and anal ogs

ofDafindic®® DNA and RNA gener at ed using nucl eoti de
anal ogs. Doubl e stranded DNA: DNA, DNA: RNA and RNA: RNA

helices are possible.
As used herein, “nucleic acid molecule” refers to the phosphate ester

polymeric form of ribonucleosides (adenosine, guanosine, uridine or cytidine; “RNA”)
or deoxyrfbondc[eosides (deoxyadenosine, deoxyguanosine, deoxythymidine, or
deoxycytidine; “DNA”) or any phosphorester analogs thereof, such as
phosphorothicates 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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WD 2005/ 066209 PCT/ US2004/ 040853 -6 As used herein,

an "isolated" or "purified" nucleic acid nolecule is
wEnRshdsdde i S  separated from other nucl ei ¢ acipgrius2004/040853

nol ecul es that are present in the natural source of

the nucleic acid. Preferably.g6the "isolated" nucleic

acid is free of sequences (preferably protein

encodi ng sequence‘s) which naturally flank the nucleic

acift ysectherein, suyikolaies” o6 caurdiedanuciels #cid andleailedéndre that is

senSa BBy Al oS AR B Bt souro o

the maciemmembmiemm 3he tib6latd® olualctsl apidgs Bles cﬁ@eaue ces
egr uI e can contain |l ess than about 5kb, 4kb B
(prefigblyiptein @ngrEingrseiuenkes)ovhigh aaélaailsdﬂa@emmm@e:c acid (i.e.,

oo i bedled hanBLc et TR AR 3 n S B o o

the efgamm dronmashidiethbOnistejo et deiigbd Nt wrdusYerhb&dikndis the

%ﬁa c{lde ol ecule in genomc DNA of the cell from
isol gieapidcneleculecsan cridaindspaithan alrout fikbe s a¥ibd 2kb, 1kb,

0.5KIB0F B8 o ﬁFEﬁ%bt‘%&e bégb%ﬁ&% Pk %eﬂﬂﬁ‘,l@&g%\;np@ﬁ%?f the

substanti y renove om 1 1S endogenous
preseat éneblien. Femexample| theskflankigakidiédtitie seduepicas inay be

seaqefibs et b lydartkohe Tuiofohds raelpeue i oagemia PUA afthe cel
fromSwWREhGRE '?ﬂlcle"ﬁ Beidwasish Vﬁé«ﬁ | QRy I%ﬁ; R4ig m%rﬁ? 'Egg{; géfedr isolated

acid nmay be present In e ce Is or ce
wheniit g béen BybﬁantlaH}G@nmveddmhahstamidgyznpw eﬁvmrﬁ@hmo enable

manfhy 50T of KBt SR & b netlia b o eemtion
sequUBTRING; abstyiction ngé@ﬁbﬁ e Abd nifthGerssid Lé{dcf SIS into

It Is subst ant i free of chem ca precursors
exprgesien vegtars.cHIS nuglgucmgd renhbe peasembimahole’ calisen ceﬂdy‘aates or

AT S B SHRRE S 1B rom ool i

subsmn:tmﬂblfmf gtheyeelitllfahaigial bhammré mediuRP . ﬁgw de
s isolated or purified (as defined above

syntl?q:%;ec, Bugleicadidl sepwified when ftds substantiaiyfree Oﬂ'hmmmahprecursors

or othBFENSIRR: IsLor exanpl e, those pol ypeptides that are 25
expresseg y or contained within cells that contain

either a clonlng vector or expression vector, as well
a hetic des. As used herein, the term
ER RarareCaBBuhBE yhan Hsedy cp@n@cnommth acrolynapticledrefers to
{ t
a polyPeptide UEARAPIOMING (REREHER & REBRH o EREMOE, it s o

e activit
polynuslegiidedhat vs iseldtachoropuriiied: (as definsd mboveyenthadlk dthEnise not in

ni a partial gani i st n ant agoni st, or an
its neﬁﬂ/&eﬁ?gt%. é@@n ) linqncludes 0 example ahose polgpep’cldes that are
expressed by or contained within cells that contain either a cloning vector or
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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WD 2005/ 066209 PCT/ US2004/ 040853 As used herein, the

term"agonist” refers to noieties (e.g., but not
wol2bd§dseMot 0, |igands and candi date conmpounds)p¢hetao04/040853

activate the intracellular response when bound to the

receptor, or enhance GIP bi nding to nenbranes. 5 As

used herein, the term"partial agonist” refers to

et | Q.. but not limted to, |igands and
A8 BRI ety SRSk dplerat MoiRtiad (e o notdimited to
liga%méﬁdi%@%oﬁ%%dsztﬁél%c‘ii@é‘l%%@ rinthébe?gla‘?é%ﬁonse when

egree/ extent than do agoni sts, or énhan

bound tuihegeteptosmirenhence & BP baxding taegndeansgéent than do
agoni sts. 10 As used herein, the term "antagonist"
refers to noieties (e.g., but not limted to, |igands

angds e384 ihdadif, HRTBAH "Batial Agdnise TRk Pﬁ%léﬁe@kggﬁ But not

_ . the receptor at the sane slTte as does an ago
limiteghige Vigands and saadidates contpesndsjtthatadtivatethishiatraceliular response

whe BT b Bloaplof 36 ATaCraraleocdr Rt 11ah dhgooniets, or Snhance
GTPibiihdiag e hidmbrahesno aessébdaaniRicht MarPds boBhists.

agonists. In a related aspect, 15 antagonis
di m ni sh the baseline intracellular response in the

<DBEDE8 Bl A8 B s EFBRTe, %, Pt o,

herern,
ligange agd, capdidate tompoiht€thad cotnba ftl _l@ﬁﬁd%ftﬁé(ﬂé&%otor at the same

., conpound) that bind to a constitutively active
site 354085 ¥ agaaist nHpwever, 98 adsaenistdoen néimstivateathe intracellular
h [ r [ i pitiated by th
rospd ARk OY B AR B RS RaRalnad i lar Cadlh i tne
intradediuldr respaseis\liytagdriists oripartidl sgovits.i i 4 Féﬂal@*ds@%?"e%t,o“
tg?;ﬁﬁ%}i sts cgrqifgatti&%sagon_i sts, or decrease of GI _
anta Pﬁ’té"% Ihiesbaseinadniiaceliules responsetis the hsence of an
agoni'g{;@ﬁ?hﬂ_@]g gegpound” refers to a nmoiety (e.g., but

not limted to, a chem cal conpound) that is anmenabl e
to a screening technique. In one enbodi nent, the term

does not, include, conpounds that were publicly known to

b O L0 e Mo AORESE B I55S COMSIRGS g B but not
limite@geligéind @y &arli ] ' bRt i

SO 49 L G o) g Rl v
recepioraid inbidl thehageling intraseliuiao reepones s dhei basalline ngsponse is
tifi ] 0 n endaagepous li gand ecific for a.
niiat §BhG o6be Rt Chr B8 -EEARAE BV tisdatmnel Besmosmiahatactvty hat
is obsageedst the abeeaps of aBbeIsRI & |Sal6A) s '
. ,.a conpetitive assa;e/]g?o assess ef%]ocrg%& V\Détggég‘?%ggg%9
bindinsttp mepwanes0853 As used herein, the terns

"“constitutively activated receptor” or "autononously
active receptor,"” are used herein interchangeably, and

r s ersetl hierein eiberteon “sadigate ddmpound” refers to a moiety (e.g., but
not fimited 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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activation in the absence of |igand. Such
constitutively active receptors can be endogenous or
wonosssegogenous (i.e., GPCRs can be nodified byt/us2004/040853
reconmbi nant 5 neans to produce nutant constitutive
forms of wild-type GPCRs; e-&., see EP 1071701; WO
00/ 22129; WD 00/22131; and U.S. Pat. Nos. 6,150, 393
and 6, 140, 509 ich are hereby incorporated by
Ui BRI e TS P EMEHES Y aRbvareB Jersriar or ‘altonomously
i i | i Yo nSRRRERENQEAH Y, Bl drate B iy
activg FERpIGETals (et NFERRAERENGEHH Y, S dietort8 Ffcbobfbr silbiect to
activaiteanis the lbsentanf kigardl. ngudh cohdituiiwde ptibre x@cepidriean be

endoggaainar BomenBRaenaI o GaRiRe Talt bs Braeyies B fehomb Rapt
mearf¥ t%cﬁ'gﬁQc@Erﬁ}t{a‘ﬁtrcon%ﬂhlﬁi%é!fgvm%ﬁvﬁ& AEPURSY ., see EP

I ncl'udes, t certainly is not linmted to a hornone or
1071380118/ Ohe2ai2andd@ 0082134 nand ut.ShBaf. NiweGe150,888 and 6,140,509
hi noi eﬁ%r %tereosel 04 hvel bi nds ho. a .r%ce tor. As used -
whicth e figreby facqrapiaieg gy elorencg DNPLANIFSYSS) t 0 a protein
or a nucleic acid nolecule of the invention, is
intended to nmean two or nore proteins or nucleic acid

2@ snisascharel, thea/tany ‘sosetivtivig rgcapbianasiivetiencreliers|to the

stabi 2R 8 P sRtr PSR Sale e ERRs SR Ren TRE o B
recepi®MEn m@@ﬁd@@ndn@twg;aaﬂlor oheenical stiaishicherdeg, from
either the sanme or different species. For exanple, a

famly can contain a first protein of human origin and

ZSAI%%@M in?fc]n% {é‘?ﬁ\ “liBér‘?(tj’erie@er%ftP %iofé“?y Helt Hilhis ﬂga%ﬁé%r

a second, Inct¥protern o man” origrn an

molecale] whetshmtieogoty fndidds, bat oadainlyas elob limiedite shafane or a

fanig% al so qﬁg hav% conmon functi onal ) X
neurciiaisgte ABeTdsherawhgiin the reriaty; siewosalactvallybinds feea
receph?{ns "activity", "biological activity" and

"Tunctional activity", refer to an activity exerted by

a protein, polypeptide or nucleic 30 acid nol ecul e of

t £, tiq i ] .
oB5 RS R Gl "pheR et i mioRan of a st acid
moleégé RALELIRSent¥h, 3¢ Intandad AMCRA Hodrhsle @6tdiNé bY nudBidacid

.an _assom at_l on with or an enzyrmt | c acti V-I ty OI_'] _a .
molecidges havipg & stemioglycommenrstaicteret demain and baving sufficient amino

. | ar, si.gnal.i activity.nediated i pteraction of
acid qf i s rAlBh bR e, o B SRR bSO RiskBBe® can be
naturalfy GEREANG ahd \canbedforn difhe? tisSSQNE &Rt spekids. For
parti cul ar enbodi nent, an activity includes, but is
exampley a ferily egnteeniain iadist ppteingf hvsran efginadiahpawlegye of that

proteffBnfirileSrial s Wl asiiyet et BlsfEh g it Bliflciiha =
muringifdmelogue of that second protein. Members of a family also may have

common functional characteristics.

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 agsociation 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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ligand; and (iii) the ability to interact with an
intracellular target protein. 5 Furthernore, in

woRRENedaRce W th the present invention there ppy R804/040853
enpl oyed conventional nolecul ar bi ol ogy,

m cr obi ol ogy, and reconbi narR®- DNA techniques w thin

the skill of the art. Such techni ques are expl ai ned

fully in the literature. , Sanbr ook, Fritsch
preseniNaweiianswitivl S@tg:@ndrpr@e@m hga pArthanLafr%mmqme@men activity

et G oY, SRR OB W BRI e
abilit 'to &iteraclm rothMBGhNem(lngalmﬁ ﬁ%&mayt(a tWWlme,[nterad with a
over e

19
Ilgandj ﬁ@@ﬁubﬂ@oﬁ’blm ’f@yﬁﬁf?@% Mth(aﬂ @tfa@l"ﬂlaétﬁrgqtg%mem
Nucl eic Acid Hybridization [B.D. Hanes & S. J. Hi ggi ns
eds. (1985)]; Transcription And Translation [B.D.
Harmethetniord, in Ho@grdmce&'aith theliedeht indantiorl théed may be employed

convgél;iqtngé!e Setiay Rl RICEIRISH. Arshapphbin T tegfmtques

ot LPE oA 00, MhAS e ARl A7 ity e
e.g., Blamxhn'gpk Britsoh B/ Mewa&sSMmﬁacWamCloM@% Labolatemt Mahuals Second

iy (0 15 P95 5 ERR ISR L oBOSTAS 1B v

(hereM t‘@&r“ﬁ?’ocﬁ@e@é t1@8§")‘ D@W@@%ﬁméhﬂ Pt%%b& étb;%acf?fVé!Uﬁles land

attached segnent . eplicon""is any tic el enment
i1 (D.Ne Gjoversdchsi®isg); Okgnmtesxade Smmw;: (Mnhteame@ngﬂ@ Nycleic

Acic g B RART B e B S8 & (PR gl Serptonana

Tran&iatibm ﬁy |[ﬁf}—]eﬂ?1§¢”"@J &3J. Hfgg\h%? eQfsS (FIER)]; deseal oed OLMJP@[R l.
25 A "cassette" refers to a se%ment of DNA that can be

Freshnisye ede {1 98805 /mmakiffzee Gells Apd EzyarasdBtl Peassof188Q)633.Perbal,
A Prac,qlgaf ?%%Wo 9]}] ?Nﬁgﬁgfb?lgrgf e ! F Rﬁ%uﬁ%e%t %leLeecfsgzg)urrent

e casse ICt ‘on"Sites are

ProtdcolsinsMoecul Bidlogy, Juhnt\Wieg 8sSehs antcr(1908g proper
readi ng frane for transcription and translation. 30 A

cell has been "transfected" by exogénous or

he{ “V QIS n%“% ﬁ’”ﬁﬂir‘séﬁglasﬁﬁlg i e,bSle drir &P%‘@ﬁg only a few,

i nsi ethec ans rmed
to whictpgesites DNA begreent mgy e diidchsideso as o brlmabeuit the rBplcation

effects enot ypi ¢, .\WD,2005/ 0662 PCT/ US2004/ 0408 3
of the GROHRLRITSR, A SERlifg" 15 ABY GeaRds SISTIE] (Bréa, RRSGY

chrorR&sdriik e@hid) dHal EAYARMS ¥n laubdiffhhous unit of DNA replication in vivo,
i.e., capable of replication under its own control. Particular examples of vectors are

described infra.

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

" exogenous or heterologous DNA when the transfected DNA effects a phenotypic
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changar Feeterablypbeitransieio

into chronosomal DNA maki ng up the genone of the cell.
"Het erol ogous” DNA refers to DNA not naturally |ocated

wo deddigaee!l |, or in a 5 chronosonal site of i,@emggdohm‘ms 53
Pr e(erabl y, the heterol ogous DNA includes a gene >
foreign to the cell. "Honol.ggous reconbi nation"” refers
to the insertion of a foreign DNA sequence of a

vector in a chronpbsone. In particular, the vector
@M‘Eﬂhoulﬂdoesirﬁ@rﬂtﬁd {conslentjy lisked)

reconbi na spe i fi.c_honmol.ogous, r econbi nati on,

into cﬁg%mgggmg’ bm [na% es%?'??r@?é)ﬁﬁ?/g?‘bng regi ons of
hom)l ogy to sequences of the chronosone to allow

conpl enment ary bi ndi ng and i ncorporation of the vector

ftleteralegoont BNAsisiers todHyainok agilsaky lecateshivitbggell.aerdn a

ohrorﬁé%%%ﬁ*ﬁqe%{ Bl 3EBEDE oMbl Bhadis B ipkfiaeE 3 gene
foreidrs®@ tAkaskiNucl ei ¢ Acid Ml ecul es An aspect of the
Invention relates to isolated or purified nucleic acid
nmol ecul es that encode the receptor proteins of the
b
MBS RO} R0en! MIEREL nETRBEN S8 ATATPNA scquence

of a vidbtoriniel mrcmbmes goyenteul20 titanetier tagert ®epatdfi®ohromosomal
st andard nol ecul ar hi ol og techni ques and the sequence

- site forhspaiRgPYs reras0P BatoR-n FPhePeFES BRMA GRS EEAM mtwg the

vectoﬁgllieég@gpﬁi%bigﬁtlg aotn'gn%gfﬂl‘fél cﬁ'ffbn?&f)gy t<§‘§ Y #EQ

ron~pr obe, nuc o ac ecul es
chrorobsdrhe to aflowmbhiementarg birsiihgand Immrpgrarbarn:d dnelvector into the
hybri di zati on and cl gni t echn Sanbr ook et
chrorigsom o §8poStiatiuTR DT 08% T Jer druigep &f Seianse
i &6 f B8foldgi by
S O B! ol s BRI RRRABH.
aut orrat ed DNA synt heS| zer. The nucleic acid nol ecul e
adiMycleic ‘ @88 thereof, can be anplified
usi ng CDNA, nRNA or genom c DNA as a tenplate and
appropriate oligonucl eotide priners according to
S C g T . y i
AR BERATOMdL RN to 56100 U BRrineld ploR iy Biecuies
that eotof&Ee Eaecel]d@rlprom oﬂtl:_ieemeem.mrﬂorf p_ca_rg'mtheraof bEheunacleic

o ol St Pl g T 5 i e
ca v8eBng SohcaEt o SRB e L Ry ce

infornfadion provialeddn thé preaegi investion. Yaiag all or a portion of the nucleic acid
sequence of SEQ NO:1 as a hybridization probe, nucleic acid molecules of the
invention can be isolated using standard hybridization and cloning technigues
(Sambrook et al., 1989). Oligonucleoctides corresponding to SEQ ID NO:1, ora
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
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sevent h transnmenbrane domain was proposed to be the

bi nding site for the carboxyl group of the prostanoid
Wdﬁ@b%@io@ (Narumya et al., 1993) and Lys-75 paflyksidafisss

of 5 the second transnmenbrane domain in the nouse

confers ligand bindi ng specifificity (Kobayashi et al.

2000). These two sequence stretches have previously

been reported to be characteristically conserved
can anesdsa pareRsfragmentthsi mya@rdhaymhbe;a bxg}agrcaﬂa agtive portion of

the Boseial 3% pEMs Hido T pRA LGBl foelntFart A afoiflogn the

 severfid trBRsA¥h YRR Wbain Wassopevantdibd the blﬁﬂﬁi@ﬁlﬁ! ﬁ?%qe carboxyl

donmai n were identical anong all DP ort hol oEues

grounamﬂé%pr@éan@éan@ﬁ@'éledNaBmyya@tm@ 1988) ana V@FStam Leu-83 of
the SHERAHHASHheMbrBhg Mot B4 fEuSe cBhasr Tai piRing specifitty

(Kobaw@imtet@n 20000 Mheg tes seuertd Siretchis HAeS prdfotEIgHRen
he ollgonucleotlde typically conprises a region

of
rePOHa@! te bei haraciedsiiaati conservag mmengss SRS of éhe pragéanoid family

(HirefgBE el B2 SR oot rent P B Ud o3 ool TyycroTweR

in théséco:&ﬂ)éxtrwum Id@@and RESVISIVEPIVIE! fothiedeseath t he
sens nti sense seq ce of S

E i
transiBRI P JpeiirveirgdeRt ﬁmawealhﬁi’a@mamowe%ré‘dga myicleotide
sequ@ﬁcé of SER) 5 RIES 1BHbwABP gﬁtezgen@ra{ ?ﬁ’%{r Pﬂfb%‘é it ﬁl%ﬁgf‘sdfé)r the use

“thereto, e.g., aradiols esce conpoun
of identifyiag By\déormiomng d¢ime yerepbar-dfdbe aventibe ophobeologuresia cells,

issuB8 e g e S oottt e Bt deuSHachon i 57 rcieotie
sequ@ﬂb@ 'tﬁﬁtmyﬁﬁdiéﬁgt@ﬂbr 3trirngBRPEd {didNSI AT eh&om), E di%??[gy about

del et éd. The present “i nvention further ext
12, nmfeum@feaaielu 25460e7 2, HH,d 2501180 u1E5,1208, 250s300%B50 or 400

S 1D NO 1 t hat
consEETRIEREot ol S5bik o sBTERe e adie of FER ) NO: 1 or of a
naturediyeatimiagidienaeaeieeSitatn'ef Stanoao: 'ﬁoffﬁé’\?f'b%e may comprise
avai |l abl e in sequence data banks usi ng default

a Iabsb@@#@taé’@heé therela e aHadivigoiope.d ﬂmreaeent@qmdtmtan

o 5, b5 RO 44 AR bl 13 1 i s o

tissudy bneod |gtltfne)nuclera£hd|<ﬂ Metmg/mﬂﬂlm ldvets skddterminind'@hether a
ar.t Mani atis et al., supra; DNA C oning,

genoipi¢ genqa?lgsme’e%smﬁtaéed Rudeleted. acid 30 Hybri di zat i on,
supra. DNA sequence pol ynorphisns may exist within a
popul ation due to natural allelic variation. An
alThel mressnidnesgicoufuriber geieeds thah isdated midec aaid melacule that

s 90FeinlotPie e SER T ARY T estigneen dratanes bgianbialig ramologous
can be/ iBERMRIIBY EodPBaRNg R 8Eqidhces using 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. [ & ll, 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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nucl ei ¢ aci d nol ecul es conprising an open readi ng

frame encoding the receptor protein of the invention,
woRbeirEAbl y a guinea pig receptor protein. AspupRE2004/040853

herein, the phrase "allelic variant” refers to a

nucl eoti de sequence that occlds at the gene locus 5 or

to a pol ypepti de encoded by the nucl eoti de sequence.

aenlgIBLRG AsTo i hERRE (FE Tl By apr Froanihigat Gene” 1drer to
nucléipdicid fotddies®ympasiAg AN ofSaIf Feddid ﬁ'QHed&dbﬂ‘iﬁ@g{eﬁ%}]%gptor

and resulting am no acid pol ynorphisns or var
protein gf the avendon, gyeleraldy angitinealpigirdaspiar prafeimtAonsed Herein, the

I f tional activity of th
pivapd S BfpnE rb Bl S8 mstRbe Reffe it sbetra alife gene focus
or totzhpolgpepitle diftoefedtiiethenveiddtiRie sdyUdHebeAle@etide alleles can be

, fragment encoding a "biologically active" or
'dent*fﬁ%bﬁwnqng ihel ganenef injasest iora vambbeeohdidfpranddndividuals. Any

i 60l at i . i f . t hat. des, .
ot A4 8B LB g A o
variatiece fliaiarethd hesuitof eaturanalldiervakation HnantBat d&xef §§é‘lblﬂ§

t he encade ortion of the receptor protein (e.g., by
fU“CtPé’@éﬁﬁﬁ“ﬂ“é(rﬂc}f S preapioo tha Inyentsn aye inteeded dahe-visthinl it scope
of thélPRRhAlor the signal - transducing domain and then

assessing the activity of that encoded portion of the

receptor. The invention further enconpasses nucleic

agj d. nol.ecul s thatem%iffer from the nucleotide o
sz’h e oACAEBAPHAME, eneRing oaddyelesically aetivaieor “biologically

levaR Plotfore s8R ' 8!
e eVencgo_led b%ﬁg%ﬁ}ggmgsgﬁgaéﬁp Qgg&e(? EDE"?%Q&““ encodes
a polypeptidamaving tthe biolegivebractivily eofi thentréddpeor othe invention. For

: t ' | | at,i i tes, -7 1in th 1,

instafi, Sah Bsslie” A48 RhcBHOAn oS : ot diEderdRiPhr PICBRD. (9., by

recondlsifliahi ad@réssion tiReRfirdr @fatko ﬁg%d%hgmgi ?og%iﬁt ?P Uhe signal-
Ser-4 n r- 140

ki nase C phosphorylation sites,” S
transqyeing dpmaintand thens essersingiithel agjivibplofithatcehomies], portion of the

L l.tion_to natural ccyri ,
receplie AFS! fehilon AP SRk SRR 1 RESHES Bt gigor rom
the nucleotidesedqireice 6fSSEQUBt MAY { @'ue&ﬁ%é@en@fadyeﬁ%ﬁggj%ﬁb Bode and

t he vari ous codons that code for specific am o

thus epgagle samgsProfair asnthahanended i thesnddeoiide iseguemiéiof SEQ ID
.15 j 0 .8l |t i,ve codan .
NO:1 SRR Do, 1S et S R A B e GRaRon st
Asn-Tcipdthef aminchéerenieus aall Asra86! iat thenfiref ekdigcdilifit losp! Additionally,

. e ; | ;

there 3 Aikst R pofRiEL BroteiRgkinas G RBoBPhONykaon ies, Ser-46 and Thr-
iR i - | Iy to cod

140 Id;cﬁtécpw tRE firdHRNBire Bidifadh : o%é,%gg.?@%%gy 0 coade

or each specific amnd aci
PCT/ US2004/ 040853 -13

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:
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Phenyl al ani ne (Phe or F) UUU or UUC Leucine (Leu or L)
UUA or UUG or CUU or CUC or CUA or CUG I sol eucine
wo(dobgoeeiosl ) AUU or AUC or AUA Met hi oni ne (Met opciusMdeoosss

"Valine (Val or V) GUU or GUC of GUA or GUG Serine (Ser

or S) UCU or UCC or UCA or Ugg or AGU or AGC Proline
(Pro or P) CCU or CCC or CCA or CCG Threonine (Thr or

T) ACU or ACC or ACA or ACG Alanine (Ala or A) GCU or
GOBhenylaleming (Rigsor Ep Oilder G Tyr or Y) UAU or . UAC

CARUMETREI T2y ag ne DU BUGpr Ry AR Or fufhertuc
(Lissicicine (IR i9r AAG AbLASPAUC 61 Atiad (Asp or D) GAU

or GAG dutamc Acid (Gu or E or GAG Cysteine
(owﬂajanm)e(&@bcmﬂ\ﬂ)uecﬁ@ nine (Arg or R} CQU or CGC

cyate el SNIaas 20 1 sbriic BhaAbr fuees

Tegaiima{$onocspon UAA groUbEUoC BEGOA oshiewd r h];eour oL ASC

understood that the codons specified above are
seliRlinedE o RB) cor r espohdl agCESHoNE G oor ORE have a T

S [ . 25 hklhed (. the art can
fﬂfﬁﬂﬁlgbmggghggry e thaj?‘éc ‘S’E{g@? %}::{}F\b@em 'L}‘ﬁgroduced

i MlanBEQAIDONG)1 by MG enGE¢ beECALred@y t he
biol ogj cal_actjvity of the encoded protein. A

"noOBDELAYT &I ¥) ani no W&MPTdACue is a residue that
cqqisggingl(gﬁgggla)from t(ggvla/@gIJ@A pe sequence, e.g., the

sequence I D NO hout” altering the 30
biGlutgrnted (Glotor@)Y y wheAsas A€ "essential " amno acid

resi dues. are required bi ol ogi cal activity. Thus,
am TRRaes (?\égiog%s tH‘gIg{JeG’e&'?\@t conserved or only
SqIsinec QYBRMEd anong gexRfglagpeci es may be
non-essential ‘and likely targets for alteration.

Arfftegtic Asise@spadr Rhe GAUeTtGAE pertains to nucleic
a%lﬂta{mac%&éfcli ?élu orE) GAA or GAG

Cysteine (Cys or C) UGU or UGC

Arginine (Arg or R) CGU or CGC or CGA or CGG or AGA or AGG
Glycine (Gly or G) GGU or GGC or GGA or GGG

Tryptophan (Trp or W) UGG

Termination codon UAA or UAG or UGA

It should be understood that the codons specified above are for RNA
sequences. the corresponding codons for DNA have a T substituted for U,

A person skilled in the art can further appreciate that changes can be
introduced 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
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WD 2005/ 066209 PCT/ US2004/ 040853 - 14- encodi ng

proteins of the invention that contain changes in
woa0bsn@seaei d resi dues that are not essential POT/US2004/040853

activity. Such proteins differ in amno acid sequence

fromSEQ ID NO 1 yet retainifi ol ogical activity. An

i sol ated nucleic acid nolecule encoding a protein

havi ng a sequence that differs fromthat of SEQ ID
encoging peelrirseo otheau\amtlbp tat eantaidahianges ireaminoracid residues that

are (CeSRHALST ARG SR aRoeute T aing Saif pfivenss i SEQ
ID NEB 1iyek FeithIdeca bates) dAh aulted mlewabsdqﬁolecure encoding a

site-directed nughgenesn s and PCR- nedi at
proteinthayéiea isequened thadliffers &ions taj af SIS HBnN@Za:tambe ¢@eated by

introSHEF Rt o PP iEBie bR, TBfcBS X dRlebnsdnto the
nuclediid®séqishcaUbfSEQUDI QQ:1.i s one in which the am no
acid residue is replaced with an am no acid residue

with a simlar side chain. Famlies of amno acid

| et KirRloaR b di oI Q5 d S Affreted
mutagenesizaand PERImatiated snitaggnesis y]B;reﬁ@r,aijf @bﬁ$ék@atlve amino acid
5 acidic side chains . artic

SUbS&ﬁgng&}qur%ﬂq}% AReNYPT MHe W&@‘éj@f@dﬁ&rheséﬁrﬂ@i Smi;acid residues. A
contéﬁrvgtlwe gh¥d BEid SRRABRAGN nf‘s o:‘ﬂ% H\ﬁ@?ﬁﬂq e%‘ﬁ’hh@ %gld residus is

eonine, tyrosine, cystel
repigoedgyith ah amiine acidhtasithie withi Gll smeulal sudbejhalm eFammelsldﬁ @mino acid
han bet a- br anched

resicf Bavitey AL ig SR brienboot BBl i weiash ron e

fanz;liﬁ;:?télgkj% :ﬁhi‘i‘xﬁl asi{’tli’édﬁrf]cg)(b%s%hsgdé %hg@gg@ Q.. H?&Héf‘é@f}hﬂ : histidine),
acidig

eg@hauea (@gg aS@edm avid pylutanie dhcinh)| unchargé&palwlsaie%hams

S T NI ALK —

side RAIRS (B Y AlAnMeNVARES Mudte, %léﬁcﬁé' ﬁ#‘éhné— rbf%ny‘?alanine
predi ct ed nonessential am no acid residue wod

methggrgm%rtagpgh@@ bels-breaghes sidesghain (e.garithieonine, dalme isoleucine)

anc SEFIAREHE BLRSG s ARLASLAR Winpten, bioelyThe

sequahom gnhlysiscefcthe guiregi 9ig receptor pravitied BEIbRAH “ESSMIPIAS” that

uration nmut agenesis, and the resulting nutants
Comg%%ih%aewn% @lthe sieaRigito Nuynan, ra aehiioLge Rivdes
fin | i3
ouiddrh 56 SHR A ot hk<sESh A BGBUAD IS S prddfiey,
nonessentiat 1ammd> vaciof rasrmfepnomfdlmeféealay nervegiackd \mﬂ”pamﬁtﬁéf aehino

t he nut an e[ n can be assayed for the
acid (5 ia GoRhp SRS BEaTRTHESHIM ALSTateD: Rulms G e
intr cﬁﬁ: W reRd B SloR

ORfecipfbAdY floh th5 chifoRAT NGB RILAR R By

satu ratnmi mulagenesis, asidaheirdsuling mldantsoscreemm fbibialbgichloactivity to
. J?i nd . .. . . .
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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to intracellular target proteins. The present

invention also relates to native or nutant WD
wo205648p209 PCT/ US2004/ 040853 -15 proteins gerRisSfo@ioibsss

fragnents of diagnostic, therapeutic or prophylactic

use and would be useful for13creening for agonists,

ant agoni sts or nodul ators of receptor function.
for a peptide nay be

| eat i uences, codin
protglhcs o eodofjew E@S g%%d@gpogi%ﬂpf@p@mtm draviopbylactic use and would

be L@éﬂ.ﬂ%ﬁs&cﬁéerﬁlhétfo@é%or%tfsf Sﬁ%gbnfsggaﬁr @gg gﬁ% qtfgg@q\;gor function.

naturally occurrin pept
affl nity of the ligand binding domain or nodul ating
The present

%Ogﬁg transduccéi{ Bgmt hway
i nvél A FPYUCEESE F:) P%?ttﬁel BaY b@faltehied sn;asl ‘[ﬁl abde for g
protanlhbvﬁmbt@béﬁtrééfth d Bdidnt tl‘%n @?)E%e ﬁzﬂ}ﬁ b r:ﬁl V qc%pu‘?;!ng

npdi fy the biologlica actl vi
pepikigofiigh aschengit the itk igind BirdthMireei SemBdulating the

| e e is "hybridjzable" to anoth
Slgmﬂﬁﬁﬁd@c ga&r@f 'L"JPS }:;r es ﬁn%" ’Qnmfel@@ﬁdmaﬂeMns of the

nucleic aRMseQM@ﬁﬁe&nf%E@'lB NOTeRdsshi
ﬁag'g mol ecul e can anneal to ano{)'ﬁﬁneg%%flttg%é ggfgthe biological
activity, obthe Rrotaidler t he appropriate 15 conditions of
tenperature and solution ionic strength (see Sanbrook

etz ol EIN GO AGORE O Lerper at ure and
Low stringency hybridization conditions

hybri di zati on.
correspond to a Tmof 55 C e.g., 5x sodium

c i Bugleie/asisimeleatile isthyblicisable” & AndtnEPRucllicacl Mdikcule,

d % f or mam de, 5x
such %%% VRIS ﬂ&éﬁ&/& 2hery 8 single atraoded ford of kbtesnucfelc

acid molece i QLB de
o on o S eV FR e B R oot
condifgig Pt fesHerabire esgeetution iohie sticnlots (seBBambrodk et a0%upra).

bri d hat
The cﬁﬁﬂﬁﬁﬂé %?terﬁ I%rtu rg qu@job grﬁ%qrglﬂb Igé%n{@owgq{réﬂ;ir[n%%ntcy" of the

e two nuc

hybricizaticen tew, stﬂrhgémw’fybil@@.%@i@h %n@ﬂlohg %oﬁ%&é gc? é TOf of 55° C (

m smat ches bet ween

br tion,
eg., %@j %-'né:h O] %qq;w@m!iraﬁee(s%?)sﬂﬁl%@@&,w 2?% m!llr<] ar%d ncr)]
o L { t
forma o 0 oy Rt B SRS R0 SE S oM bratirattngsney
hybrldiz@tfpamoedltmeslcoheepnnd o biegHTtT,,, T8 Qﬂﬁ/@tf&rmérﬂﬁle with 5x or

6x Ssﬁz c ﬁ-@cﬁ? gtglgalgénah Er | gzgt;qigg%%lg’&?ré cchrr&spomdltu eh@hlg'ﬁl@sf PL,
|
e T4 5 80 B A AR o

acids gpiniai meemenmuseqzencm%ltﬁ@agi@aé_sénd:ﬁg toiﬁethégtﬂny&rl& of

the hyé'?‘é’e'g%tg‘?q {Waﬁ‘ai‘%tﬁsrﬁw 6nilasss are ppesiglen, waarapmnate‘ or

stnngeﬂ&W@H briagidgmbast 868 ddF5haedh (R ﬁ\nbfr t?'n%knu%ﬁelc acids

and the d%gree of complementation, variables well known in the art. The greater the
degree of similarity or homology between two nucieotlde sequences, the greater the
value of Ty, for hybrids of nucleic acids having those sequences. The relative stability
(corresponding to higher Tm) of nucleic acid hybridizations decreases i in the following
order: RNA:RNA, DNA:RNA, DNA-DNA. For hybrids of greater than 100 nucleciides
in length, equations for caleulating 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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9.50-9.51). For hybridization with shorter nucleic

acids, i.e., oligonucleotides, the WO 2005/ 066209
wOoPR0eIFdds3904/ 040853 -16 position of m smat cheschegasrsi0ss3

more inportant, and the length of the oligonucleotide

determines its specificity (fee Sanbrook et al.,

supra, 11.7-11.8). A mninumlength for a

hybri di zabl e nucleic acid nolecule is at |east about

positign ohigraafchae becpaesiraateaimportant arakthedpogith ddhe

olgoFlEBb dBlermTRLE P EHEL AT ok ShrbraRieMotbnm 40 71100 A
minimueh RPgtEIRS a iyidieblenueleRPatid grbiachle is at idaetabo@rnit

60 _ nucleotides. In a specific enbodinent, the term

nucleefidasi apeicHiaslyi aliloagtiabeué §Qd1bt°ilﬁtmi§iesifr ®@PEs Bafticuladlyahleast about
40 nfEpIAB0 eSS O PRy P30 Sk BIL, AREV DO Bortcutary

ererre

at lepstefout 60 reduadideent, the Tmis 65C. In a particul ar
enbodi nent of the present invention, a hybridizable
nucleic acid nolecule of the invention is at | east

soby 2 g Rbogfent e b sidheiard BybliciZebn Soliitions” refers to
a Tmmflﬁﬁ°6i and_utiﬁm@rccstdﬂtimwﬂ séocthratioveons atprefdreed embodiment,
e TouRuBhEs 12 o0 abre BB, bETe RSt S0 10

NO 1 a conpl enent thereof, or a fragnent thereof. The
term "hybridizes under stringent conditions" is
i nhenpatictlar eddodimert efdhdipressy ikwentiopbaihybridizable suceic acid

washi under. whi ch nu t q c t. |l eas
molef3 bfe SR vIo" Rk AT B <A 725 470 dBis, 488 5oo, 550, 600,
650, 7O0UPBEOEIGPHY 1000 RGSIBoREePINNBhgiHME Bz Bhder stringent
hybri di zed. Such stringent conditions are known to

conditippsdo the nurleis acid Mrleeule comprising the nunlerfidensequancent

profekply i€ s B8y EEEMNOr A Rekhoidbrfl ivotigr o

fragnessatrthbeobf ThE témg Entbridiney itd eraitiingert eodditioAsSisdh@nded to
hybridi zatign in 6X SSC at about 45 C, followed by one
descype opditians fRrvbrdisalisn and washingqinger whichouggestide sequences

at Ieaﬁ’% &5 oy 659 Zg?o' %@cﬁ?f UEl ?5950%%3% Eg%ﬁﬁéﬁl@ntgfy to each

e I nvention t I'zes under stringe
otherclypitatly eeraainchybridizesle figcic strinfeECQHdRicND dredmavireto those

., GQNMpl ement t hereof corresponds o a nat |1 ) .y
skillegdB 38 PR AAEhe Forin oyt roiasolds MielesdanBiojogy”, John
Hany IN - rd 8g_ | @i | L :
v RGN Y, (38010 90,6145 B cf g S8 RAG o Btngen
hybridization sonditisns arsnbhyhnidizqtargin, 62 8&8k asaloutathdGy followed by one

rotein).. (A [ e 1L 3 precia .
or RS A5 RS, 0o S5 Bt P Bl nucet
acid FRABRNS Bf SRARILNMAR B RAized Bnder stlifdhithhonditfens to the

richness etc.). In another enbodi ment,” an isol ated
sequaned ef SEELIINO: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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nol ecul e of the invention that hybridizes under
stringent conditions to a potion of the sequence of
woSB6/d6E20DO 1 can be used as a probe or a pri mpErudfiR4o40sss
probe/ pri mer WO 2005/ 066209 PCT/ US2004/ 040853 -17
typically conprises substant{fally purified
ol i gonucl eoti de. The ol igonucleotide typically
rises a region of nucleotide sequence that

. CO h L o L s
WPIW%F’&PZ@?&%%W@?W pagiiad oligmiclaciidls. tldeseligosasleotide

picB habtisel el uEAR s Suny FRES 56T BRIk TR sginoent
condittureeioudti lgastrablue L] preferablyt Aisot @ endre PreRPibly SBB&ES0 75,
nce of SEQ ID a natural 'y occurrin

sggue NO. 1 or of | |
100=rﬂ§%aﬂ500ﬂ 5290, B50NGPY, 3N pF 4@k senseruive huslgaiides of the sense

D i i . [,.sen
or A S o S 1R M5! &' B RS R a8 A b RGPS se@ 1o
NO:Tonpl enentary to a sense nucleic acid encoding a

protein (e.g., conplenentary to the coding strand of

a poubl e-str nded.g nqlecule or conplenentary to
a#g#ﬁﬁﬁ§§§§#§ﬂ€é¥l~§Eﬁﬁﬁﬂﬁiense nucl ei ¢ acid can
hydrogen bond to a sense nucleic acid. The antisense
nucl eic acid can be conplenentary to an entire

nutheepresant hveRfioe BACompaStde ARliddasé rilcldle B8R ules, i.e.,
thereof. G ven the 15 coding strand seguences

molegiligs| thabarereraplsmentayy to sespnse mEldip acishencastirg:a protein (e.g.,

. . : ! les
com kRt 18 Bho et B < B SRR SER B ecute o
compaimentayy tdananRNFessquecey ol ahBsdristenidddic 2eid &1 hydrogen
exanpl e, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or
bonddg a3rN%sbidRis ack.| Eheerliseisamsieisrsid sae beicomplemestary to

an eﬁtl?@trLuElé?@%H&eq%@HcQ%f 9@:@1[5 :qdor%é{)‘lfﬁoﬁ ITﬁé?e%ﬁ'gGigan the

synthesi s and enzynmatic ligation rea ons usl

codingr sitadlisepudnresmisatogduehensin (g, SEGIDING: 13rartisbhs€ Rseleic
onucl eotide) can

.. Nn ei.c acid (e.g., an nti sense, ol i
acidsydf o8, ifyeiob st de Sned Bherachiar ae A o5 Watsony Criok base
iFirRC ki AV al ik | iwd
R S e e
30, 3apf@cth esb0 orcleotiles indapgtit. han pinfisérss nistlelsiddid f e invention

h I . db h [ . . .
can ti ol R0 ERE RS TR Sa i SRS Blohoneuans using
proceplpsP kedRE tn GRS Ai¥ aFoy 8Rampib, 26 arflisefss %Géré;c% gﬁij@ feg., an

._hucl eotides can be used. Exanples of nodi
antisenisg Qligonysleotida) camhe synthesiredchpanicaliit esing eaturally ens@ring

' 21 d, i - f 1. 410 ac, -bro racil,
nuctoBHELELE AR IR B RULBS s AR Ao e
biologieaitstalsifity cf-thes etolbeule9 s increase the physical stability of the duplex

5- (car boxyhydr oxyl met hyl Yuracil, 5-
formed Detween the antisense and sense nucleic acids, e.g., phospharothioate
derivatives, phosphonate derivatives and acridine-substituted nucleotides 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-(carboxyhydroxylmethyluracil, 5-
carboxymethylaminomethyl-2-thiouridine, 5-carboxymethylamindmethyluracii,

dihydrouracil, B-D-galactosylqueosine, inosine, N%-isopentenyladenine, 1-
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car boxynet hyl am nonet hyl - 2-t hi ouri di ne,
5- car boxynet hyl am nonet hyl uracil, dihydrouracil, (3 D
woRbasdssy | queosi ne, inosine, N6-isopentenyl ag@@m@gmu}mssy,
WO 2005/ 066209 PCT/ US2004/ 040853 -18 net hyl guani ne,
1-met hyl i nosi ne, 2, 2-di met hyjguani ne, 2-nethyl adeni ne,
2- rret hyl guani ne, 3 met hyl cyt osi ne, 5-nmethyl cytosi ne,

ﬁ@ eni ne, 7-nethyl guani ne, 5-
met g}@nigﬁ, ﬁ-@ﬁ@'{]ﬁ[ﬂ(ﬁl%@ 2-d|methylguanme 2-methyladenine, 2-

il A T T S —

metBylamitosmstyfagadi, SEBidybiihanbihy B2 ARRRALERYb aden lne

uracil - 5-oxyacetic acid wybut oxosi ne, pse

mangaaygeesine ﬁmtbowqasbme/mahmm EamethoRynReil] 2- “methylthio-N°-
ur acl

lsopgntrelﬂg HEAfE Ve ?—hoféciqj rémqﬁrvg)‘éqqt e u{y%é@uﬁ@umﬂdqueosme

oxyacetrl c a(’:l

-th156ytes:h¢l S%émypﬂﬁ%ukaclﬁz(tﬁm@Pﬁﬂog—tglouracﬂ S-methyluracil, uracil-5-

{\L - car boxypr opyl ) ur aci Iam nop
oxyagelie ppigi et i/ﬁs’f@ﬂwéif%mlﬁmhcmmdi eﬁ—malwldz trasurbeil, 3-(3-amino-

vect or
NP PIER I F et e, Blrmatvmie) hacunisanse
nuclein aaia bs eradfuceat Biblogicall

h i n(BsaFt ef1;nuucl eiC 'gg oallq gmb? US]% b&ﬁ&%% qngg%é%'f iht8Which
the nbspﬁeéch@g qganasqlcmlcgjad wuaﬂ aitisenseiaticotationt @ee RNA transcribed

ecul es of the invention
trom f“%:”?%“bg“*ﬂ“?%'é“ée*dﬁwm VTS uBpiaohgp 3 target nucleic
acid gfdintarast®d in situ so as to hybridize with or bind to

cel lul ar MRNA and/ or genoni c DNA encodi ng the protein

of the invention, thereby inhibiting expression of

t MheRralsehse threnﬁﬁag 98l s fld RUESRPREICNY oo oo

transl ati on. The I'zati on

adminjgieredto aesubmb o genemted ¥ $ity $oBBLE h?bﬁtﬂ]lz@ w.wﬂ Bitlel to
of an antisense nuclelc

cellud w0 B BeRomis chy ahasing s e non lcrly
|nh|b|8mgaexgﬁneesiohtcﬁftﬁ§bk&6ﬁ1 bﬁ‘!rﬂﬁtﬁtlﬁ%ﬁ% (E%Y:ea z{qort @%}%@t@n The

helix, or toaT

bl e
hybri "g¥ L{@W%} ke by cennentienal amcmndé campl@aeﬁ@rmuﬁ:l % Rsiable
ncludes djrect injection

dupleZbrsf S@rble, hdfie sPYE B 2R AniPans Avieterad madeaies (s bind

atiss

to DNAmI lewelse thrbagh epacifie ineek
s an 1 hen ahoohe INedioRS 1} fid ReRf s Re 6L 68 dquple
helix, PBLO ‘ﬂ oéyéﬁﬁﬁ)'ﬂl stration, antisense nol ecul es can
be rmdl fied such that the rml ecul es -specifically bind
to receptors or antigens expressed on a selected cell
S\ examplecofa roty df iadkviinigiratien 8PARGRNEE i u?gﬁldarﬁbki,lc les of
s.to entj des or anti bodi es that H

. l.ecul
the imyer 'EQ&%‘SF@%%BF % Jnisetion af gdissue site. Aliermatively, 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 antiéense
nucleic acid molecules also can be delivered to cells using the vectors described
herein. To achieve sufficient intraceliuar 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 [li promoter are preferred.




10

15

20

25

30

30 nucleic acid nolecules also can be delivered to
cells using the vectors described herein. To achieve
wosfosedoent i ntracel l uar concentrations of th&r/us2004/040853

anti sense nol ecul es, vector constructs in which the

anti sense nucleic acid nold&uale is placed under the

control of a strong pol Il or pol Ill pronoter are

preferred. WO 2005/ 066209 PCT/ US2004/ 040853 -19- An

anti sense nucleic acid nolecule of the invention can

bﬁn %ﬂi;?eﬁééo@ﬁ?(ﬂéi% ad‘H‘ fldicul@ef the Bl &midrecar\Be aradan®hictic

nucler c aci l'ecul e forms specific doubl e- stranded
nucleigydetd doleduld Anrmhnnmm!amcwti:ld noglgeuletierrss saaeifc derble-

v o o G U e e MR e

ul QP8P 5HBEYELEBA 1) Thrusiiehsdaucleic
Other??églﬁgp%@ Mﬁﬁé’*ﬁ@é%“ﬁ“’ Ao 1987)015 6131- 6148)

acid nosleeulelstecan caMariBr/a methybihanuclestde (ktoug et alpplysleic Acids

o G A Bk Rl TG e Lov

(1987R0Us399leayl es with ribonucl ease activity that are
apabl e of "cl eaving a single-stranded nucleic acid,
such as an nRNA, that hybridizes to the ribozynmne.
TRibozVIESozymes (e.g., hanmer head ri bozynes
(described in Hasel hoff et al., Nature (1988) 334:585
15 591)) can be used to catalytically cleave nucleic

aghd wNe‘ﬁﬂ G0y én(%g%oé@é@s r‘iHHi'yﬁiefs R.bamhag inpd cafalytiNANA

correspon Ing t bozyne havi ng
molecqimwfth cibbguclease tahbwtwthlaéate @apablemf sleavinp aginglecsifanded

nuclep@ %ﬂ%grgs ntﬁag‘ﬁa@rﬁ? I@e&o q/tg\%or]lbo?&hi‘neep @%ﬁgymes
(e.q., haﬂrﬁnéﬁ@ad RN zg R slBeSailsed iMaiRsbiisstf éhalt, Mditare (1988) 334:585-

nucl eoti de sequence of the actjive site i's
591)) @amﬂea:mdt torcatalytically cleavenuclais @éith@n%@nt% aﬁé thyg kit

vansREBT RN BaFBRRCAGo 4B 165%1 BB e

for th@l hﬁ@ieibsé{f@%f SEQUD NOAr €ari e designed bdsey onehe mecisstide
Al ternati vel%@ the nucleic acid sequ &e SEQ | D19 iVS
sequevoeiof Qe NQst For exarsele. a deavaiivs pta RRHARYNSHE

RNA ﬁ%r? é%fcjlog ﬁh%t% Lét%let]ﬁ%ﬁeaﬁﬁélé@gc?ée%%g@n%%?%e aktiv@\éite is

comp%ﬂerﬁéwltolmé&uc]@otrdleseﬂele[bncalto hlacleavedAuasedm heueperted
Ry AL ER B S AR 4SBT 7 A 16 742
the di88bkRs of which are incorporated by reference). Alternatively, the nucleic
acid sequence of SEQ ID NO:1 can be used to select a catalytic RNA having a
specific ribonuclease activity from a pool of RNA molecules. (Barte! 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 nucieotide
sequences complementary to the regulatory region of SEQ ID NO:1 (e.g., the
promoter and/or enhancer region) to form triple helical siructures that prevent

transcription of the gene in target cells, see generally, Helene, Anticancer Drug Des

R3]
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structures. For exanple, gene expression can be
i nhibited by targeting nucleotide 30 sequences

wocoslsement ary to the regul atory region of SER:-TRsMNRu/d40853

(e.g., the pronoter and/or enhancer region) to form

triple helical structures that prevent transcription

of the gene in target cells, see generally, Hel ene,

Anti cancer Drug Des WO 2005/ 066209 PCT/ US2004/ 040853
(199 1)2?0?51 &@@1Heleoe)ﬂsrwsl§¥ Aeadefiel (ARR2NE2Zpasd M4H9Bbassays
(19923 ?%7) d Maher, Bioassays (1992) 14(12):807. In

uEF rr enbodi ments, the nucleic acid nol ecul es of
the invention can be 5 nodified at the base noiety,

sugar noi ety or phosphate backbone to inprove, e.g.,

t Hepagtigylar lemboduy@ntSd i nielaicacid malecules pf tfe inkention can be

B 858 BBy oIy PR S RRRBR 8 forove. ..

the stgbﬂltajf dybrigigationlor Bob#itE of Biel HslecaRe ot éi@n%Iea{he deoxynbose
i oorgani ¢ & Medicinal Chemstry (1996) 4:5). used

phosnr@t@ .bﬁck*ﬁme pihgeUgiipEcis carche modifia generaterwtlde nucleic

s ESE 1 B 8eon LBl BT oo

hereim, th{a$alg®‘nmpmddmd¢mdx bclgie” _arEtPMAb yrtelférltatogma{i(%ﬁ akldr r?imlcs e.g.,
nucl eobase ret ai ne e neutral backbone o

DNA FRAICSHAUBRI eRHPP8S BosA G aggbene icreplaced by a

pseud phide %%Ekl%]%é Qq_ﬁlélﬁ g/yﬁ‘l'é% Bll\'ﬁa’ﬂtﬁfﬂ ‘;Mféq&%%&é NS r&hi rle?fw The

e Stren nthesis o omer § ¢an
neutrqdéza‘chbomi oﬂE’M!@ msbelen dhewhito afithager ﬂmmﬁlcdbyls}dlzeﬁm ls DNA

and F@{fgt nd grlpgq i tl%s@bgﬁgpfcgqt}e%g ng g@ypﬁg@@é&f?ﬁ)\@g\omem can
be peﬁ’éﬂﬂ@& usihg sk4Rdékd SNASHHERR ﬂ&taﬁé%ﬁﬂésﬁ%ﬁw 'ag dR8€ribed in

nosti ¢ applications. For exa
Hyrupugté @998hsupren PeryrOdtadfgehal. dgwmaetNatl Acad Sci USA (1996)
93: 14%58“9’“39 speci fic nodul ation 20 of gene expression
) ;. e.g., inducing transcription or translation arrest
or inhibiting replication. PNAs of the present
invention al so can be used. For exanple, a PNA can be

RNAsiGanhusahinbesarsutisiang @aﬁmﬂlcpwnllcmwm i basexample,
PNAsg;ra% Fuseq a§ gg wr,elni orngljéﬁr@%tee ocrlf?égeﬁﬁe—sﬁémﬂc modulation
of geneoamtyiresgion by, aigt, hn@mdnﬂg t@m&yﬂﬁﬁhn & gans/SorMygbesdahibiting

ol o0l e b 550 P il S
oan o4 5881 s ey ungld B58! Sop Bl AL AUBI S o s
directdzb PRRIclingdng; easgamﬂcmbr@h’nramer&lya’msl when useé i tcbmbtrwtion
with oﬁlrer%%lz{/r%legre lépt@ %‘ Ucie&s t(ﬁ)?rlab%% all I(%glé])l lstkr?ra? E)r gg Ig%bes or
primers for DNA sequence and hybridization (Hyrup et al. (1996) supra; Perry-
O’Keefe et al. (1996) supra).

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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30 hel per groups to the PNA, by the formation of
PNA- DNA chi neras or by the use of |iposones or other

wo bt@slsdzoeies of drug delivery known in the artpciib€004/040853
synthesis of PNA-DNA chi neras can be performed as

described in Hyrup et al. {A896) supra, WD 2005/ 066209
PCT/ US2004/ 040853 -21- Finn et al., Nucleic Acids Res

Finn o oo Bhcbi Bovis Fani ey Puh a7 Mab e o HheRiiRias res
(1989?? ?'Bd?%t tan&lfeéé?sﬁie% 319%; o%&%&%decﬁem&t (1975) 5:1119,

erferenc I nt'er erence (RNAI') or nucleic acid
interference (NAi) is a process of sequence-specific

pRbIR/Nualesr Acidt ntariErerene si |l enci ng nedi at ed by short
interfering RNAs (siRNAs) or short interfering

nucl ei c acids (siNA). This process is thought to be

TR BAER (SRATGRRIISE aPE AR PR PRAFERE of

sequetRefecild @dﬁ&f&ﬁé@ﬁf)ﬁcbﬁai gehdsiléaahymediated msmrc ihtagering

alOresuIt viral infection, stinulates th
RNAsdsiRNAs)onshat inteidering Bugeiciadidss@Ein: This Bracegs ithosght to be

on o FEaTF<EH B il AR B Wl -
strandﬁVRNﬁg (HIEBUNF@ orrioekls ﬁrm@ieﬂhucﬂmd a%ﬂis”l(lalsl\lé\()t fod mstance asa
nporal, RNAs (st RNAs) inplicat

resultio el Btacdina) Siphiatet eminikal ATbapoREgsgIIY gnzyme referred to
as diceFXQéPé‘Eﬁn%@ of n?@gﬂ‘gﬂg&g%ﬁ@@@b?Tgr%t% ! lﬁi@éPﬁFbcesses the

enci ng conp t hat cl eaves targ
dsRNAIiinfgl ERNA. dbdidedmaiAbdiavolgd dregrasiog ZfbrWdeZﬁ}nualeytld@ small

tempgzggﬁN%gﬂgg),%6]%?%%1)&&9@;1 iqup%ll!A c&&é&lagﬁég}ﬁéﬁ r%tRQgr}se also
mvolvgﬁem end SHUNAS SR c DB, ARRRA- ﬁﬂubéa%‘iiénmﬁ%grdéﬁ%méﬁglscx that

conposli tion and sequence or efficient
cleaves tax@et anglemmaﬂle@schtmqemqrméemawﬁ@ ithe

antlse@%%@nﬁgﬁﬁ% Eﬁlﬂﬂ (% Eﬁ” & agt 2%‘51@-&%? Pgﬁ 5 '55%8) Optimal

de&gr@@@@iRW RIFNAS iR IRNAIMALEY &7 dth, éi@cﬂiréwﬂéﬁsca!
/ 68836, WO 01/ 49844, WD 01/ 36646, WO 01/ 29058

compmiqmﬂmd@muvmemmment RNA! 9o Nép g koewn de dhessssigiisd in the
art (fof iAnPRes sS8 A Ahol RS %&téppido%aﬁh%g%da%%%ga&ﬁpet al.,

ar € 1ncor por af
2001; rFﬁr%Iheé‘tCm) ZOBOUPCﬁ"OBShIwaaonM f\N@OBMQTﬂd W@OSI?I’EIAM WO

01/688 861 W0t Gosdn. WS Biiaeds, Yup %&f@@ﬁﬁbg&%@ﬁﬁ%w 00/01846,
WO Qg}‘f)‘tfﬁr‘lbt% 88/09" 09'\?@%??6%?%&% 1 ﬁﬂhcgtlon ’\Io

eox eot | acli ng the
2,359mM8d, em digelosuezshaighicy sse greenparatexf by Wemm)oﬁmemosmble

L T FAL [
termirfh dlirﬁ.ﬁ‘:‘?éot%eo\igrhén@é,tshﬁgﬁtﬂt@ﬁ of Bh& W both siNA strands with 2'-
deoxy nucleotides (2'-H), replacing the 3'-terminal nucleotide overhanging segments
of the siNA duplex with deoxyribonucleotides, madifications 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)uraci! in sense and antisense strands. PCT Publication
No. WO 01/68836 describes methods for using endogenously derived dsRNA to
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heteroatom 2'-amno or 2'-0O nethyl nucleotides and

nucl eotides containing a 2'-0 or 30 4'-C nethyl ene
woRkbdstge2ob N dSRNA constructs, substituting 4-tpépysacidiosss

5-bromouracil, 5-iodouracil and 3-(am noallyl)uracil

in sense and antisense strapds. PCT Publication No.

WO 01/ 68836 descri bes nethods for using endogenously

derived dsRNA to WD 2005/ 066209 PCT/1JS2004/ 040853

atterngge gene mxpressipmd- wiher cbsi mRNAH;argéted fok RBIATRME been
to act as a

sugqtegﬁ%f e%ct;eg{a mp@t%?orgﬁqn %e#%g mpwmﬁ&l/%gﬁrg@teguo a gene
in orieocéll tQEQ &nd (’ﬁarPI%ﬁd GSIRNAM rﬁ@déﬂaqj &ﬂeﬁxc&@aﬁf & ge?%% ene pxpressed

NAI - redi ated silencing o seco e exp
ina @sﬂn@tqaﬂdyp@,ea pheypragnan pﬁﬂrmmirtmrmti\teeRm@cﬂ (Aldengt &l VE03 rna
9:25 NAi (Al der et al., 2003 ma 5 9:25). Protein The

“““present invention extends to an isol ated pol ypeptide
conprising the amno acid sequence of SEQ ID NO 2, a
vdriotdih t hereof, a fragment thereof or an anal og or
10 derivative thereof An isol ated nucleic acid
nDIecuIe encodi ng a protein of the present invention

h n sequence that differs fromthat of SEQ ID
N?ﬁ? gsgnt '§V9B‘?"P%ﬁi‘tengﬁﬁ° BB 'Sﬁﬁ@ﬂt%dympfldmmmmlm@the amino

acid %@Jé?fcerfﬂr% | t a‘ﬁéﬁﬁ °
fetions 1SQ|L|%tIg@t nucl eo I#érgéf %Qz%%ﬁgg %E(Srlaﬁ analog or
deﬂvah)'e’lhesemm that one or nore amino acid substitutions,
additions or deletions are introduced into the encoded

protein. For exanple, the first and third

| Ay issRkdd hadlelCang n?dl@cﬁi@ 'é%goﬂiﬂgt e#)%?etﬂrﬂf 0% @fés t invention

shorter in the guinea pig respec
havingripegieriae thebdiffers Fpmitbatof SEG! IDaNCEP, e.gr atvenaﬁt bhﬁ@%
ti.cal size.

croth 0 A5 S osBole SDMER o et
into then aacnebﬁ@e 88QUSNiCATBr SEQUE RO! | Q@éh frH ;ﬁrg'e it e éihmfo%d

other orthologues. In a particular e
S”bStﬁﬁﬁ'%ﬂﬁ agdiioss 9T sieletipasmre drtraduceddnto the esm:ndbd protem For

examﬁféS WS hirsk Sha thit c%l H{tpr gfl@l'aﬂ&o’f)ﬁ a[rﬁ&ﬁrre%'fréqo gel D oéc%hé‘ shorter

nteractions w

in thepatimeeayig DR )protein, abipédtively) whiehshsin thaansusd, %nﬁé}?and rat DP
an intracellul ar target prot el n,

pr Ote'bﬁ}h?ﬁ%'nﬁspﬁe'é}?f {ngﬁ@d% a8 fd@@ﬂlp@h size.ph uanaretrca‘tsm ID NO 2
could & drehi béjirfsﬁeﬁfr@%ﬁ@ﬁ fgfr'(:)regélrjl&% | %@ og{]ngsﬁ%%iﬁqf éléep o er

proteins of the I'nven
ortholpgues.ssue sources by 30 an appr opriate purification
schenme using standard protein purification techniques.

In a particular embodiment, a mutant protein of the present invention can be
assayed for: (1) the ability to form protein:protein interactions with proteins in the
signaling pathway; (2) the ability to bind a ligand: (3) the ability to bind to an
intracellular target protein, or (4) the abiiity to modulate cellular proliferation, celiular

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




10

15

20

25

30

Al ternatively, proteins of the invention can readily
be produced by reconbi nant DNA techni ques. Yet

woansibene al t ernative enbodi ment, is the chem g@fus2004/040853
synthesi s of the WD 2005/ 066209 PCT/ US2004/ 040853 -23

protein or the pol ypeptide-23- the invention using
standard peptide synthesis techniques. Biologically

active portions qr, fragnents pof rotel of th )
proteiryQidARiRAVRGRIRE S oS VBTTIBR SO PeRIpR YA
techrﬁ(ﬁ%éences sufficiently identical to or derived from

e ‘amino acid sequence of SEQ ID NG 2, that include
fewer am no acids than the full [length protein of the

I:%(ﬁlmjo and exhibit at |eas e _agti vi the .
oGSl P PortoRn ef AU L PIPteiR o g fudntpn include
peptnﬁ’éé bé!r‘?ngﬂg' h 'é?ﬁﬁﬂo%‘ﬂ’%é@?er%e@%d‘brﬂ{y idBhfidal ¥ bP défived from the

ctivity o rotein of the invention.
aminéacid sexpumnce of SHND diDcN;ﬁDé’athqt inatde e a‘mm@mrds tfantthe full

lengt] PRIy Rihe e R AN PR L o SO Pl Ry IR BTG of the
invenBiBA! Wb%nwb[@@@dau&%ﬁ@é pedioRsRo nsa%cabm@fn oft Mf with at
prost anoi d i rata et al. 994) and are al so

least pnea@ﬁtﬁfy of thﬁeﬁrgtﬁllfn ohthsi igvemion Fer éstanagyerningizally active

oL R S 908 AP YRR e v

have @ﬁé\hd@si*ﬂﬁébh Q@p@ﬁed Reb@ chaeicterizsticlecdriserved BoPsESIPCRs of
ypeptide that is, for exanple, 10, 25, 5 100

b
the pmstaﬁq*téf@rmlmﬂr%tmﬂ@l i 9P Brajicharerape PreRest in the guinea pig DP

ot T S oSl e 5 8 1S BIERIF n e
severﬂh esmsimambenie domailbriebiokogicailylzetive lplodimgofclabl protein of the
invenlo CHBIHA &0 PERINR ) gal SEFTIRIE, Shofibi R 00 o ore amino
acids n"? tﬂu?’%ngdlﬂ’alery iBlod Rl a%ﬁ\?e% ﬁg@ Eptidey ‘ﬁcf&fdetcf}?e or more

uncti onal ctivitie roteln of
|dent|fled sirticiunal damaihsof the pmbein ofithe present mvlanbbmg\flowdvyer other

bioloéi%i@\é{cgfys&g)réoﬁsndﬁ gfivéﬁc egtlgg\[ll Fc—:%c'plg{] gﬁﬁag ;g'pge\fllt g%j del%tedN can be

prepa?é'@ ?4@&6:ﬂb|n\én't fiéi‘ihhicﬁfés érﬁi SRR "EQ 8né‘8ﬁ| n"fcﬁ’é@f mé‘functlonal
functional activi ty pr otei n of Q

activitigs oithei mom nf)tfwcmuelsm &rucf@er ggidanee tdéfeﬁtﬁdjpdllologlcally

gt e ARl SR, =

bi ol ogi cal activity descri bed herein. Accordi ngI y a
useful protein of the invention is a protein th

i Reheraesealpraiing aecs b sSanfipdl ddentical thﬁE,Q %H@R 5 @Q%retam a
a5 ) oS PR SHRTTH 2Rty g Bl oo
due taehtuwrat Medit vakiation of riutagdneSQ Fé&? éﬁrﬁpleS@uch protelns and
polypeptides possess at least one biclogical 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 infroduced in the sequence of a first amino acid or nucleic acid sequence for
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To determ ne the percent identity of two amino acid
sequences or of two nucleic acids, the sequences are
WO bos@bedo f or optimal conparison purposes (€. QpGT/@SH064/040853

can be introduced in the sequence of a first am no
acid or nucleic acid sequeste for WO 2005/ 066209
PCT/ US2004/ 040853 -24 optimal alignment with a second

no or nugleic acid sequence)., The am no acid
optim LA N & eFetd AET CklF 532 gPAgennsnd hacamino acd

res;dde%%ﬂdﬁi&tﬂes%%bﬁ@é%&ﬁiﬂ?%ﬁlhf} A%id gﬁf‘%ﬁs‘r § quqgﬁ cge/posmons

Wien a position int sequen 0
then arbeosygrared akiiven a@loditloasn dheefirst seyabeey Istsccapidd sy the same

cor.respqgndi n ion.,n the second 5 sequence, then
aming3d i §E%|°égug' %ﬁ§.f%%PeHeﬁa@?ﬂme@psmntnhﬂie second

sequeB@8i ﬂfeﬂﬂhe?ﬁ‘tﬂe&?ég R cohé}?&t o MeRBEAIGE rr% ?)?&'itrb%e N, The percent

sequences 1| S unction o e nu
zdentatpcbgatweerm he Mtasawencesheaéaqctmmfsthel nuenbe s @@:ﬁtca ositions

Shafe%EVE%%%ﬂB%@é‘%b g Pe&‘%ﬁ‘éﬁﬁ%ﬁxﬁgpfggéééfo%ﬁééﬁé@%ligegllijlonwtotal
numb&sf RIS F(?[t} mtérepbm 9@%06}” €In té]ga éﬁﬁﬂ?dlment the two

| engt h. he determ na percent

Sequebe@méeﬂha/@areedﬁmﬂms can be accon‘pl i shed using a
mat hematical algorithm A particular, non-lifting
exanple of a mathematical algorithmutilized for the

o e e PR TR b o570 s,

accomplighed yaings2 Mathematical elgagithm. ¥5pRrtistilaxanon-AedtihgSexample of a

h
mathehictr it e e fie o R Aadh At I soaiBrisPs s thmatgprtm
of Karlid etsa:thFProetNea! Acad ShOUSBI (g 99@}98@)22315%@%5& iﬁhta’wﬂ etal.,

e T e
I
e NEST I8 b D5 RN A 00 o hSAEB Lo o

obtain gaapedi ellgnmentﬂ fot aotpaebat ponsdvcgs %@pbatw can be utilized

as desiipey 1 ABecikefal. dludeis AagnBrohad BrSante: Aseetivel, PSI-

Blast cbh %&%@éﬂfAsﬁﬂg'ﬁgﬁﬁNgﬁ%éﬁ s%%ﬁ:h[)tﬁépﬁélgdéed B39t A5 onships

(e
betwee mpiaw&m/ ti\kt;ﬁ:ﬂhuhehaln(wgg’c)\supm oWfem uffiiitig BUAST, Gapped

sLASTIRY PoEEod oS aRR, o heRull b atersrts a8t Plshile programs

.. x@lgxsT bthELA&E)"éarﬁbe @Lsed $ABhES /W%Eﬁﬂnlﬁméﬁov PRnother
Such an algorithmis incorporated into t

particulsy opraiingtiner exaseple of p matiematioehatgosithmttiiz&eDor the

compaEaH A0S e i8R TE e AEDHI B PR SEa SRRE L iasr
Such an aRAMRAG leshaitporaesd Thie e ALIGNDEgRiIh SRsRn 2.0) that is part of
the GCG sequence alignment software package. When utilizing the ALIGN program
for comparing amino acid sequences, a PAM120 weight residue table, a gap length
penalty of 12 and 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
calcuiating percent identity, only exact matches are counted.
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penalty of 12 and a gap penalty of 4 may be used. 30

The percent identity between two sequences can be
woaebfiseioeed using techniques simlar to thosgcr/us2004/040853

descri bed above, with or without allow ng gaps. In

cal cul ating percent identit38- only exact matches are

counted. WD 2005/ 066209 PCT/ US2004/ 040853 -25 The

present invention f ther e

P56 sresaiieversopruithe SHAGHRTA SR qlousoRargiine of the
mven’u&?' ﬁg@fds%dﬂﬁé}bﬁf 2y “cﬂ?nerfdﬁbf&in’péro'tf@élﬁn g%tetr{" Ff the invention

ion conprfises a polypeptid
compnm aldolypaptidedftSEQ@ [D ﬂ\dﬂ)ﬁmrabbr Imkeddﬂ & ‘m@lypeptlde not of the

oG S o HETRI 4 SRR b v
acid § %ﬁbﬁé@%ﬂbggqﬁcﬂng O Eo) OND: ZAA H%Iywtdedﬁ)tfdﬁlth@fnvention

e Inventio s to a polypeptide having a
refersetm anpolypepiide hadng @ancaminesanit §EAgeNee eopeRasidng ’«:h@proteln

et S Ml SEE 2 355 B0yt rrcf rom

the profiR Hf oS irARatios afldid Yefvdd RO the ssane@ oph diffstehf ergamism.
organl sm Wthin a fusion protein of the invention,

Within ae’ugommetam gEthefinvensian impplyrertide ebthedpyendisshent o

core §iflo A, bR BSR RS, Bl A il bty

activeférifioR drizeSETSIDPROR2. oVéttin thdfusiar mo’t@lpeﬁwatleml“opkmﬂa!y linked”
is intended to indicate that the pol 3{‘pept| d

is lntaaneeglriwacﬂicamhﬁhwemymldﬁd@‘ the dnvsmtiop g @MMR&WWG not of
e RS BB FRB AR B Phenton

can b&-fussdrtatie Ritetrhigup ar Yptepirinies off thehlypapdidei dthe Orventign. One
useful fusion, prot e|

usefulfusicn raleis- s alighia ' '%%@Pff%fﬁ%ﬁ% ) {mwhich the polypeptide
of the@ﬂ{/éfﬁ?tm Isqﬁs?@g%ﬁﬂée%'t&‘fﬁ Lt eR AST.fsts@ffusRn fi8teins can facilitate

-termnus o u3|on ﬁrotelns can facilitate
the parficationidfireatrnbinaot polgpeptidasaofttng aiyardioni des of t he
i nvention. In another enbodi ment, a fusion protein of
the present invention extends to an 20 inmmunogl obulin

f H?én%‘th%? eh@idairent Batisish!préteiP af thedpre56R |hﬁbrM@n2e)tténds to an

fused sequences derived froma nenber of
nmmunagimbugn Glsion mvrcptem isithatraihen gart phEEQ 1D NO:2 is fused to

coqud B AR ok A2 BB A gy

immuR8giobufih 86 Si8n thPotdirboitthedhvarsionrdzinbbe nwmrpdram“damto on

betfween a ligand and the receptor protein of
pharmaseificrbeomRosiiens and adaigistared & p supieqtfie Fﬁwt g interaction

behmgﬁ%eg IIS%tﬁ(g a?lﬁetﬁé %cr{ﬁgf u@fo?éi? o A nvERASS GH%é QHrfé@e of a cell,

I nmuno usion protein o

therebpuesupeess aecé;ﬂom'edla‘ted afgﬁattrahh@udhomnanamﬂcabﬂhe ty

immun;gmﬁaﬁgélgﬁ:ﬁ;r@,qae?ngf%g%g\?q{&]%ﬁs%\?pge SfSEé to aﬁegtsfﬁe tbloa\lallab;llty

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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receptor interaction may be useful therapeutically,
such as but not limted to, treating or nodul ating

woSheaRe2000dy tenperature, ol factory function, phpiERiSo40853
rel ease, pain, 30 gastrointestinal tract disorders,
l'iver disease, eye diseases_ggich as gl aucoma, bl ood
di sorders such as thronbosis, inflammtory di sorders
including but not limted to asthma, allergic

polypepiide fusjoraproieins lof frer ivention yan belusedis idenoméddrissto produce

antitfidie A4 SOBREL IS buibicsBnd, HeoTeRming gFoakd ridesify molecies
that HIA AROARIBYET] LIRRLLAREPBPIne RIoRMRRR L IR LUST on

proteins of the invention can be use nogens to

produce antl bodies in a subject, to purify |igands
nol ecul es t hat

"4 B BB SRR Sl el e tent
mvenhtmrei@tprgﬂu&éd b¥ 8tdridad fecombiRast IBﬁFﬂ\tﬂeEHh [Je§ meg| bg%tﬁgle DNA

a chineric or tfusion protein of the pres I NVen

fragmanigrasgiinrg:forighe diffanenirblypapidsi Sm]menbw\ataabgn‘[ed w@gether in-

t di f the djff
a5 SR oy R A e ) S 7ing bt
endadmmagg@l’amzﬁed/\teﬁ'm”ﬁ%M@é&ubﬁnﬁs‘str‘icﬁ@h%xﬁ‘iﬁﬁa le@&tlo to provide for
| oyi ng blunt- ended or stagge cpé)
appf%rﬁiﬁﬁermlar f'l"l”@dﬂleWOhﬁ%lye ﬁfﬂﬁlaﬁrﬁmzpmeda@ehme pho$;nhatase
{ ill
treatﬂ?l"eﬂ’t”cdjﬁv&&rungiggizﬁg%g@ég@ %&egﬁgrﬂ%ﬁq tion | n

esi ve end
embmdmmnmethe fms;omgend dandessyrahésizéd b?lc@ﬁvéﬁtﬁbr@]‘ ?éﬂmﬁdd‘es

atl on. ot her _enbodi ment fusi on gene can
inclugp8ZieRats AR Eare: dHieratiuchin R Smplilantion abgens

fragrr"r’éﬂt@ @Bh% %3 i D@iﬁb DHQ] ltn%wfﬁdté?ey fise fSR complementary

[ification gene s can

overhmgsd>eiwehn rtwp ruoneesutt\deager@ fragmieats that SEEeRRAY 88N be
secutive gene fragnents

t t
a“"e%% %é‘g?j@ﬁﬁ @E oeRRrae aﬂ'ﬁl@ﬂp&?nﬁrﬁ?qu@aﬁ% ($ae eg-tAusubel
et al. gQRHERL MO?e&férnﬁfa'nﬂ} ﬂ%sﬁﬁﬂ\l@tﬁﬁ% AreSonimBrcial lgb le that

et al., supra) f eo expr essi on vectors
already, pReeds aﬁuyoamie‘@bﬂe@ t azﬁST abhﬁpaﬁyde)ﬂm@ecmcf asid@mcoding

the pgiﬁé&éﬁde( &t Qg'ﬁé"@%@oﬁ égﬁ tﬁﬁl)&eqf Fhl;g such an

expreseioh \xmtdirfw ot tl@fﬂlshm mbﬁﬂyﬁﬂs firfked iﬁLfPel?né'Eb fife protein of the
. ﬂgressmn vector so that e fusion noiety Is |inked
INVENHieNf rame to the protein of the invention. Nucleic

Acid and Protein Variants As expl ai ned above, the

pNﬁ%f’eﬁH gb@vﬁﬂﬂ-’@%! ;“é'@t‘ extends to variants of SEQ

. For exanple, nutations may
be i ntroduced into the am no acid sequence of SEQ ID
NO 1 using. standard techni ques, such as site-directed

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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nmut agenesi s and PCR- nedi at ed nut agenesi s.. Mor eover,
conservative amno acid substitutions can be nade at

WOo06s/R62090r € predicted non-essential am no ach@r/us2004/040853
residues. A "conservative am no acid substitution” iIs

one in which the am no acid_-8f residue is replaced

Wi th an am no acid residue having a simlar side

chain. For exanple, one or nore am no acids can be
Substitbtss fooaa@nino aeist Wishinghe moniaciadicd$equenseniflagpolypeptide of the

presBRL fivetien v Sefiedi e dbsneMers brosesis which the
amirﬁéi@%ﬁ@%@am;ﬂ& tﬁ@hﬁiﬂﬁo‘lﬂﬁﬁy@r‘ébpéﬂic&ﬁ’;ﬁg@o %?idtghiréclude

Wi thin the amno acid sequence of a polype
alanfiies diipine, iscdeidinn valipebprolise ephenyldlanimeotrijgiopiantasrs

e class to whi.ch.the amno acid belongs. Fo )
metifontidr SR HERTe S it SRy B R atanine,
tryptophhticend Breme1eThe pofdrioutiab Bhfvs bB8s iN@hdd §lycine, serine,

proline, phenylalanine, tryptophan and 5 methi'oni ne. }
thregpinaocystsine, ensing, mspgragindeanceglufangnet et positively eharged

l.ani I han;...a QSN The pol ar
(2o S Syl YO AR BB PEEBRED e Ao oo
(acidid)rarnimorssidLhslueiersspaliic a6t ewd dsRAie gk, S@dalterations will not
| uta basi c) am no aci ds

ne. The positively char ediqu [ )
be exhrsts @ﬁﬁaﬂrﬁnp@femty@ph@ua*idegwta stermined byeeplyacylaynide gel
- L6 -8R acids include aspartic acid
electgﬁg{cgﬁglts bénﬁgbgllg%'.ca@d@ﬁ alterations will not 10 be
expected to effect apparent nol ecul ar weight as
det er.mi ned b ol,yacryl am de gel electrophoresis, or -
i ?O@F'Eﬂlﬁﬁ?/@r%%ﬁﬁfj .Sugéﬁ{'ﬁ@l]? &%y preferred
S ﬁq_%ﬁs' fok k@ BAd %fc%"hve'rséléﬁcﬁ Haty ngoﬁf?\% E{ﬁ%ﬁe\ﬁ?@? _Beéh’%iﬂtained ;

that” a positive charge nay be I nt al ned,
f orGludpr Aeg andodcareersa sicblthahahegatiegeiidarye nedpbgendiniained;

b intajned:. .-.Ser fac, . Th h.that a f - OH
oe S it Ehheien trataHfes D S K MAINANEAGANS {1 oo N
carGipgorRAsath &%ht L F6h Nrenadn Eé’ﬁ%iﬁtbﬁéd‘?”s may be

made with synthetic (i.e., non-naturally occurring)
20 amino acids. Amino acid substitutions may al so be

G SEHEAAR AL 8 10, PO EEE e Py oparing

aminoaidse i ntroduced for a potential sjte for disulfide
bri dges with another Cys. A H s may be introduced as a
25 particularly "catalytic" site (i.e., H's can act as

a [ ' ] acid i.n i
o SEForachd SRS, By S S HradiBTRY sARERFE o acid
with apaiticslarlygreferablergrgpeitanBor examplay beCysimiagibd iRGBEESed for a
%.-ﬁurn? i({] t]pc? Br,gteln',s structure. . .
potential site for disultide bridges with another Cys. A His may be introduced as a

particularly “catalytic” site (i.e., His can act as an acid or base and is the most

common amino acid in biochemical catalysis). Pro may be introduced because of its

particularly planar structure, which induces B-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.




10

15

20

25

30

Miut ati ons can al so be introduced randomy along all or
part of a coding 30 sequence of SEQ ID NO 1, such as
wobyosaaéaes at i on nmut agenesi s, and the resul t antpogtaol/ei08s3

can be screened for blologlcal activity to identify
mutants that retain activitypg- Follow ng nutagenesis,

t he encoded protein can be expressed reconbi nantly and
the activity of the protein can be determ ned. WO
2005/ 066209 PCT/ US2004/ 040853 -28 Variants of the

O R SR S e Bt BT or

antagonient Vanarita bf Be: BRAGHAFRe MaibAERYY Gencritdd by mutageneSIS,
di screte point nutation or truncation of the prote

e.g., gisargle paivientiasien osdrungetipetof thepraieis qite iventiont H‘efl agonist

of 0 Y38 R oS bR KL U6 SOE R g e
blologmUamnlvmmﬂhelnat@%l]y BecivgiroRin ofthedRtagRiH. Hin aﬁté@omst
et.itively bind to a downstream or upstream nenbe

can Qﬁm tEléfﬁlytﬁNaﬁ tq @gtwnﬁt@am@g@aa@e@manember otiasetivlar SIgnahng

casc&?é’ttﬁdt@n&ﬂ |F5e1§)ﬁ:’qo'1El O? ﬁ?ee ﬁ‘g’g 0P I y ocygflﬁh'ﬁg%f‘gr%q@é'% of the
activitine of the eatmratfy advarirgy fortri onthe Protein sP@e ihventikdh. Thl.I!]S specific

b.IOl ‘i %t n be elicited by treatnent with a
biologl| SffcES paf s dlsded B draasment wiBa ATIAN! of g iaation
Treaithért ot aVd@llj @dttvwﬂ‘laé( ‘vﬁﬂaﬁ‘t lﬁt{?@&% RhbsbN6r 4 %&gg@a[ acfivities of the

activities of nat ur a occurrlng
naturghy pecurriop foime of theeprotein of dne nveatibroen hevedewtf 91dé83ffects in a
ect, rel ati to . treatnent. with the naturally
subjegh i) Featmedt Mithife rbuly oFaUviadi oo o 1e pretein
protein of the |nvent|on that function as either

a onists (mmetics) or as antagoni sts can be
ients efdhpypreteiree ﬁhﬁgn\temﬁnmtﬁlabfur@tloh|alsrmth|eeagomsts

(mim?ﬁés"‘}?fﬁ\%gn%t%%m}l t]s%gégbﬁ @{éngﬁec‘? gﬁtsﬁb%ﬂ"ﬁ] 8 ? rg,al?thgries of
mutamlseeéy]mﬁhcfm‘ﬁh me@taney, iof 8 pebtbinkurany ilenvigh 'fét”ég%r%t or
protein of the i nvention are gener at ed

by
antag@ﬂﬁiuaﬁﬁwat i IR onaeapedisaery, avaripgaieddibsany efsadantsyef the protein

of RS 1 SERASEY, Ao BreR RN e BGRed B i ac v
and ig encmﬂeﬂtw a,vaesgsieatgeral librahy. gAtvariggatedi b afyeffariants can be
the ol i onucleotlﬂ B i nt o gene sequences such
promﬁ‘%ﬁtbya e naymatigally fgaing a|mlﬁtm synthetie
! et e _
°"9°“§§%*§@%??%@$%“%%@F§?%§%Ps@Fﬁ?tea‘ﬁéié@ez?*e?ﬁetidi%géérrﬂ%%uc'ew

acid a“agﬁlennespobﬂm inger(iengare dxpregdeapas iidiyidwgl pohgripides oy
t 25 set uences of , the invention therein
altem’iifeig a5 & se ot BFeHH g AEDIRURR (4 BaforceipOgea SpgUEargaining the
set of¥c@dfged bf’th@ﬁh@eﬁmt%fn tABk&A! 'Tfﬁb(é’ afd 8% ﬁe fo A thods that can be
i nvention froma degenerate i gonuc e Sequenc
used tohtedeige librariasafipoterftich vddgeiserfdhe 1rgtent3013 ér@ueaazkegeaerate
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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be perforned in an automated DNA synt hesizer and the
synthetic gene then ligated into an appropriate

wooURlgssyon vector. Use of a degenerate set OpcHBIRB4/040853
allows for 30 the provision, in one mxture, of all of
the sequences encoding the {%si red set of potenti al
nucl ei ¢ acid sequences of the invention. Methods for
nt hesi zi ng degener at e _ol | gonucl eoti des are known in

(19881893 {takutgeet 2, dnn Rey BigsheTat 1984 @3 AMIRR0 o508 Sonce

4 It ra et at.
(198§ﬁé%§§8§1 % 3%? Mg%)%%éﬁggés 8%Jra et/"at., Sci ence
(1984) 198:1056; lke et at., Nucleic Acid Res (1983)
11: 477 In additiaon, I|brar|es of fragments of the

priprasicifiar dibrajiescef jaaraenta of e petein 09ding srauansecan be used
to gelREBILY Sk AR LB (BR0A of FEAME frlsRlofit Bl Yp 8B ont

seque nt I on 0
seledtionesftuapiantd of @ proteimbsfdhetmientian! ilboaeendbodicrdt, naghbrary of

sequence fragnments can be generated by treating a
codingauEnae EdiBenisan g aaa%@@e%ﬁy Fealite Aflcliipeaaded PCR
fragrb\ﬂﬁ ity &8k %eéhél'i‘c@of‘ﬂh%' | la B aGRddS ler conditions

erein nic occurs on out once per nol ecule,

whergemaitkingragcureonly whloest sncapéemolé):LﬂEWerrammathmer@oum@-s‘rranded

f bl |
DNAgEtetind - HEA bory BB srprascl il ek ear s
sensé%'ﬁ%éﬁge Ehﬁg \‘r%nﬁ&ﬁ@%iﬁ%cl@arﬁ:‘oﬁﬂ sf fé?ﬁb\hﬁé %Frl?éj-stranded

| exes by treatment with S1 nuc ease an
portnmﬂmﬁomuﬁmrmatgdtﬂplamhy treatmaniywitn8d rurcleage arxdligating the

resul{§ Famen tbRe il et Reneassibn Sk, B nat Refidd, Zilkyession

Ilbrarg canddd Qefvel #RS endSd&d NLtafm maobﬁu NCTE! h@ghféf%‘bf P&Yious sizes
everal techniques are known in the art for screening

of theypradeiprofdhe drvestionconbi natorial |ibraries nade by
poi nt mutations or truncation and for screeni ng cDNA
libraries for gene products having a sel ected

prSEverdltectiitighed arhinsive in thecark forastagddhy geh@rprb@mitg of
screenjng of the gene librarjes generat ed

combipmigriablitiarias made: kigeeiat mutalions@ tpmealiph a@sﬂ fphécreemng cDNA
h
orarldb (6P A8 prOfR Bl nd e b AP S ed e

adaptabig éorgepil $érberinged they genalhbganesrgelne@edlhyrtheg:otﬁtﬂnatorial
ene .|l ibrar |ntorelica ressi on vector

mutagESF OF HoGrOtanH SiA InYEBteR! TEBUos WHE S ik hgiaues that

are ah’ié?fal%ﬂ% ’{cgfﬁul gqﬁge g; Lﬁ%{% ﬁ:zl%ﬁ%rﬁﬁtj? a?%;gene libraries typically

includke tleningiheders likesiyriotb replicableyexprersion vettess, itmolsturinimg
enco |n£g t he 8€ne whose . product s

apprefirad Bl i e MR P 8o B BB saing
combireRBAAIsEhds@Hid 2 HdABRBRS il (rhidHEgeteBton 8f a desired act|v1ty

facilitates isolation of the vector encoding 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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functional nmutants in the libraries, can be used in
conbination wth the screening assays to identify

wotadsioatdoo prot ei ns of the invention (Arkin et @trusiofeiosss
Nat| Acad Sci 30 USA (1992) 89:7811-7815; Del grave et

al ., Protein Engineering (1@@?3) 6(3):327-331).
Analo s and Derivatives of the Protein of the

TR

proteifi Tt iivieRtioR hrédedceOBomfa I:Hi@'mcﬁl’ olodiflzatibnt mgorotem of the
i nvention produced froma chem cal nodification.

presept iveniipomayHee derwaiized hyriheratiashman) ob ene &F male; Ci@énlcal
of one or nore chemcal noieties to
mmett% ‘Bgﬁ%ﬁt‘f’tﬁﬁm‘%@y 5 The chem cal noieties suitable
for derivatization may be selected fromanong water

sol ubl e polyners so that the anal og or deriv t|ve does
nbbe sh@muﬁlmt@t!%Sﬁrfﬁbla&r&ﬁf@aﬂﬁaﬁ%ﬁ*ﬁ&ﬁ%@ seletgd fiom, among

water 3,8 6 B g SPLLROHQU Rt nan
aquedueervitonmdnit, ém:haad; e ghysiddgicdl envirof®edie s Opéidnalk, yine polymer
will bggﬁ%%%@%@hé%gﬁ g@%ﬁ%gklﬁﬂ @ghqrgygpbe able to select the
desiréccﬂ?%lgxﬁﬁ%i"bbgéﬁ ¥ st drsidPatidiiCasifhbiRe tlﬁ’@?@@rﬁaer/component

lation time, resistance to proteol
conjugdtiearill dnensaadielherapmehcaﬂiﬁrart:lhésqn,rtbﬁ@mreﬁ dtOlsege circulation time,

R AT T e e T
theselriﬁ%{x tﬁg a%@@:'télﬁéﬁ't%ﬂi?g {MY iRk PEdHASH h@tém aE&aﬁ@ﬂes of water

to, 15 pol yethylene gl ycol, copol yners of
solubletprojyroaes I@ﬂl\yn@ﬁppk@qimr@d'@rgmya@ude but are not limited to,

polvefi iR R TS BB o BBl o'
carbonﬁhmhlﬂo%,uﬁrdsél s, rRilyih e afdonal, eiolyviim ygtriotigone, poly-1, 3-

copol yam noaci ds elther honopol }/rrers or

leXOIﬁﬁﬁdWﬁb@@ﬁﬂﬁﬁ@%@ etbmﬁﬁﬁafemwdwﬁwopo ymer, polyaminoacids

(etnep KEEBEPRARLRS RO SBENRIS o ERrBARKIARE 3LYEe!
pyrmlh{@gaﬁdoqltyahggpeglwgﬂgbmmm wvgdﬁwgﬁo;ﬁnbwélpwpmpwene
oxidefeiipAeRIHAE SOV e A RIS PN Of baVardER ot

oyl ol SR ARUARE B REN Sl B0y B H bl o

its stapdity mtwglieene gl ycol, the preferred nol ecul ar weight is
betvveen about 2 kDa and about 100 kDa (the term
"about" indicating that in preparations of

22"9%%'3 eﬁ"?fa)g Eéﬁﬁ?nﬁrﬁﬂ%oﬂl’é? @it samd hayiss BRaritRES or
unbranched. For polyethylene glycol, the preferred molecular weight is between
about 2 kDa and about 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 biclogical 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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nol ecul ar weight) for ease in handling and
manuf acturing. Qther sizes nay be used, depending on

wol206s/desbred therapeutic profile (e.g., the d%%gﬁﬁ_”@‘fﬂsbs
sustai ned rel ease 30 desired, the effects if any, on

bi ol ogi cal activity, the eagﬁ in handling, the degree
or lack of antigenicity and other known effects of

t he pol yethyl ene glycol to a therapeutic protein or

anﬁh@ghmb@ﬂoi@@@h@@ﬁ@l&cﬁi@%@@%&%ﬁé@@%@ rotéth Jf'}ﬁe invention

nunber of E{rrer nol ecul es so attached to the protein
may yery, a8 |Qﬂ?e$hi in Wrt/wrl&be able tegeceitain|tba afiect be fundtion.

One‘%%)l( rr*?)‘ﬁoat%rﬁ/atﬂg g?)'r&nag?oree{ &igGh, gEtré—uﬁlg é(i)r?lgﬁom%]r?ation of

arrvat’ nay provide f

deriviatization, mutrsttbm;armbr different demicsimhyiatieg QOfboIMél% such as
or different chem cal nvieties

d'ﬁew?w% s of pelyewlenaiglyeaisbnt hawrepsrtionp p@lvmrrmlen@les to
protdih Yr‘&%&)!es ﬁhfﬁe"iw&g’tﬁéq ﬂ/gl \?ci;wg% Mﬁ%ﬁeff“&kﬁé}é&#ﬁ&m&{% ip.the reaction

protel n nol ecul es ron w I'Tvary,
mixtureeiln generaé riheadptiomaniratio (in temm:bﬂ efficienty bfifeactibf in that there
ener al timnumratio t rrrs of efficiency

of
s nofiEiees Hhraabied BomPRBRRT O Corhponarie 834 eeaen avil bs determined
by fa@ﬂﬁ@@[l@ﬁ”as@!ﬁe 98%@@@8?%@%&9@%@1&@#e o, di- tri- etc.), the

det er m ned factors such as t degree of
moleguler weight of Ithm p()brngar setented, whethet thie-polater js, brahehdd or

ecul ar WEI of th ol yner sel ected, whether the
unbr%%(f'.ﬁ‘ft?nfjéh%}' RE LB CB I§br anched, and the reaction
condi tions. The pol yethyl ene egcoI nol ecul es (or

ot her chem cal noieties) should be attached to the
pridiecpglyeihylene dlyead moleeules (or atbersthimiaal mm&ifesaafshealtlsbe

sty 4R 0 B 5 0 S SBEERS s B9 Btnat o
antigekicldopshing Thereaaita a @uthber BPafl46Hmenkt MelRid avallable to those

d f I

skilled Ja T 9. 4,81 (5P QHOARE hemn inskpratastin tfarence (coUpling PEG to
ORI A e A YR Ui
pegyllaaon m? EMQIS K ubmgrtdesiwh cblugﬂe)a nfFsrasyeen sle) ﬁ@lyéﬂ@fﬁen\é @Yébl may
b &J@%gqr\%@?chasi ree 20 am no _or carbox
e coyply beule dpucB anipe deidre 8 ARREHVarcAD, BUeh a8, a free
amin® e} ¥yl I?T%u Bl y&o ctﬁ@'g‘f&%ﬂsear’éat}ﬁoggt@%% arl ?Etl\%ﬁétﬁ'o

aci d residues havi am no group I nclude

polyetméfﬁneegiye@h molesumwlm bouret il haaarrmm amd aesidues having a free
dues

aming GFAfR PR g e coSHe® o the R e apRliruds uByesiings: those

ha\nng faefrge tafbEkpRgroaplingluas 'a@ s8! éiﬁt?resﬁﬂé‘shpﬂfté!h@éaﬂ I‘?észdues
al so be used as a 25 reactlve rou or attac

and ﬂﬁeh -lsoninal agineacigl resisluenchuthyting g)oup@r mfagraismbé used as a

reacti(zg ?ﬁ&g)e%itaﬁggﬁ{g@%%}ohﬁ;@\tﬂtﬁﬁg BH{%O mo ecuﬂa-(g{n lgreftgrreéll I'rf)or

therapeutlc 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 polysthylene 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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term nus or |lysine group. One may specifically desire

a Ntermnally chemcally nodified protein of the 30
wohisReéoon. Usi ng pol yethyl ene glycol as an pcr/us2004/040853

illustration of the present conpositions, one my

select froma variety of po_bﬁet hyl ene gl ycol nol ecul es

(by nol ecul ar weight, branching, etc.), the

proportion of polyethylene glycol nolecules to protein
and firelreeihbdof obtaihing the setddteh N-ermrelly paegyiated proteint Nehe method

of obiiBBp e NGE i bsist i tod gaserTalien U Sen dliod fia nagiety from
othe@ﬁgﬁg@%%tbag?éﬁhégiﬁ%c%éﬁgweﬁbgggﬁheéﬁfh a@%g«-ﬁeermmauy

obtaining t y pegy
pegyatep madeiiairqn agrqpulaijar aft peyylathd proeiremplidoutes. 8tlkeetive N-

RSB 5 bt APEERT O5 b i
expldi ﬁﬁiﬁf&eﬁﬁﬁl%g&ﬂé\ﬁ@ il diﬂ?&‘lé)‘lk finad &Pﬁ?r?&lr? ARh8 Gb&ss 9ysti)ge versus

|
Sel ective N term nal chem cal nodification nma
the Natoeminsil) availablefor dedeatizationl ypder therapproptiatearepbtion sonditions,

subsiiptiafil Gk §FEldtion i MekEnRlb AP RS orbL o o
contdifihg pefyrivat is Z@hicvad. Unteixahiife, GRPTRARIM RiIVERALIERRINally
conditions, substantially selective derivatization at

pegyleir the prstein of hednvantion Ay enprminadiie resetien at agH which allows

' ERve =Y i vel

one (8T AV TR B KRNy dffer BT uelh B B SR T e
lysindresidudscand that bhthe @ aetinogredp af i Mheehinal fediue. 0B such

t.0o take advantage of the pKa differences between the
selecive feRvatzedopsaiachment ghgwater sedible palvaal tohe pPerteinef the
- - p r .
inverBofi % PRSI R oo Mo Phth B pERIeH tfkerYjapd Predominantly at
the Nstermbius gl porsigntficanhmaoglifistaéion ob bthdreeadtiveegroups, sisch as the

. caontrolled: . .the conjugati Wth the p r takes
ysing:FeanBrLABHGRLPY. Sours URBS Kedurerrlalion 1B Water soluble
polyn$drdihy be @t tha Rl ddtiben Bhbve! &ifd sh&@atHa e agéiﬂgl%sreactive

such as the I'ysine side chaln am no groups, ocCcurs.
aldehydeigr eantplivgity thaaplojeintafdhe inveationt Belysthyleneeglypall yner

proprfkiERy Pt TabitEn SERTh oS SRy e WS i

of the invention. Polyethylene glycol

pAagibodiegal dehyde, containing a single reactive

al dehyde, may be used. 20 Anti bodi es An isol ated

protein of the invention or a portion or fragnent
d as.an i munogen ener at e

LA ElecSPTRtel of HiRIMVARSS ot & PNGIN OHESg HRBHIRERer, can be
used ﬁg#gg@}%ﬂ%ﬁfﬁ%@;ﬁ&?@%ﬁ%% Eﬂgerig% p?tgtr@m of the invention
using"sianddsd dgchniguassiod potickinal s ensnaaonahantibgiy bréparation. The
term ‘%?1"[?883’3'{"65’3 L?Qedd 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 immunoglobulin molecules include Fapy and Fayyz
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i mmunol ogi cally active portions of inmmnogl obulin
nol ecul es, i.e., nolecules that contain an
WO 20vbiog20e bi nding site that is specific for - pdwbsioSno40853
that binds to - an antigen, such as the protein of
the invention, or a fragnenB3thereof. A nolecule that
specifically binds to the protein of the invention is
a nol ecul e that binds the Prot ein of 30 the invention,
fragmsnts ddsandve geneiated Puireating Hie antikedhwite anlawyime such as

aml e g, bl o .cal | e that naturally. .
pepsonthis yBpflon pRaadnb§RbBRal iiRindorial Bhe hingds afioodies that
have h@BREEPOGIAE livvertiony & vasishi Pefed alf | '

e Thel tae Fab) and Feab s 3 a8 _20”0”5@%’?8%%5“ analog
or depgziivgsheoarfoas gsdmmigogen. (Ghigiesstantibpdies eue praferred for use in
nera§BEAH ke B LRBrAd, AL BN By e BRE LTSSl ar
muchrioso ety tHanaxehoghiteirtibodies b odiues dnipimuhamapbhss, in particular

rotein of the invention, a variant thereof, a
an"ﬂ"@f%ﬁ@@@ﬂﬁ%h@meﬁlvsﬁ- an anal og or derivative thereof,

as an i nmunogen. Chineric antibodies are preferred for

use in 5 therapy of human di seases or disorders, since

t ibeHullkengih photsimofzied imventibadisesbeused o clitdnestively, the
. L.i kelé% .t han %<enq eni ¢ anti bodies_to induce an i mmne
inventiqd paoides pRUgRRIC PepTide fragments af diednyeiiishios use as
i I anh ' i i
mmuhORERS. 188 prienictiepiaged s BRnELR Bindrtes oIt bProferably
10, 1rdfyiddesr mpoted)gmine gquip tesiduds effireransinofadid seduareetshawn in

Se_as i imunogens. The antigenic peptide of the .
sEQ [If R entdiPrasts eulthe diqphat & BoRpod isadagainst the
peptidOfore e@épé@ﬁ@)mﬁfﬂh@%gﬁf%@x [RRItHY ab?ol%fn shBeamdifionc d

sequence shown in S NGO 2 and enconpasses an
epi'tope such that an anti body rai sed agai nst the

t.] - ificyd I ith the. . ,
DR PIIER, it TR ARGl oo psuiabi
subjetts @slgt, vabbie R, Mol of bifer barmBI With Bt RniSuhbadh eAn
bject, (e.g., rabbit, goat, nmpuse or other mamal)

appm%lrjiﬁ HTHBUNQ@IRIE PEsparAton aap copiaintier Pxamalsy sprambinantly
expregéér;tf Efﬁéfg% tﬁ?ﬁhv‘é‘?ﬁbﬁ' a él%mi‘é?ﬁ\??ylnﬁheéi%ﬁ g@@%ﬁf@g of the

ssed protein or the invention’ or a ¢
inventigmt ks iprephmtiby fathardandhciute apOadjovantt suech ad Fesund's
aratio fur(ijher can.include an adjuvant, such as

e ! o
complRie B BicomRIgiR AT vAS O SBITER S CRIUBIoNY 8ol rimraunization
1 . ' . | .
of 2 sHIBSEbIGBY i Y e BRI BGT MRl HAGR mioay
respopse direcied| againstibe protemsefdhs émdintieat ed agai nst t he
protein of the invention. 25 An anti body of the

present invention can be a nonocl onal antibody, a

An antibody of the present invention can be a monoclonal antibody, a
polyclonal antibody, or a chimeric antibody. The term “monoclonat 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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pol ycl onal antibody, or a chineric antibody. The term

"nmonocl onal antibody" or "nonocl onal anti body
WOeMUERRSlb i on", as used herein, refers to a poptt/a§iofsodosss

of anti body "ol ecul es that contain only one species

of an antigen-binding site gapable of inmmunoreacting

Wth a particular epitope of the protein of the

i nvention. A 30 nonoclonal antibody conposition thus

t yipolgelphgl aitipidigscan be podmarbd adi d&gscabéd @bbye fognrrmumzmg a

et RSB R 36 S S as ap Lo WBET HSh o

imm@ilkédedbpst Eam bé%@ﬁlﬁﬁéﬂ @de@ma%tbhagrﬁ%enﬁaﬁés Such as with
i muni z@;imm sui tabl e subject wi'th an i mmuno

an emwﬂm unvserbent abaaw(l:'thlSéb usmgtthe proimmui thednvention

that aesC %ﬁ%ﬁﬁ@%bﬂ@gﬂo géctl orE%% I%twﬂ?ﬁéhﬁ %& c? rected against the

protdifMBEMRSASSHIN 855 BY i€dFhteIMNont $he ﬁna*rﬁ@naP{ 0§ EionPing Msod) and
invention 5 that has been i mobilized f desired, th

furth@rrwrﬁ@akbm&d@pw tgrhrigties] sughiamsproieis A plnr@rrmtngr@phy, to

oba i SRR, S8k DL AEA L R bRy BAIBH. 45, fen e

antibbey kitdrg @es highesh sagibptpiedducng bémslTQér@Bé pfdined from the subject
obtalntheIngractlon At an propriate tinme after

and ysad {RirgpAKHMogog Ona{,\ﬁg,qup%s b)éﬁ NGty taahnisiuesasiéch as the
hybriﬁgrgﬁéetéghmgﬂé fgﬁ ro%‘ggﬁﬂe f?dolh?ercélrél R‘aglﬁjga("l B98) 24805.

use pr epare mnmono
497, et liuhmdn dschly hybraim‘aa @bdl‘ﬂmjuﬁ (CKtéﬂer sl Imsndrieg Today (1983)

w72 T % o630, b el SOl o] Cancer

d
RSSO T 38 TR 80 e

for prat!uszlng'thybaﬂomS lamaEIMws(saa(gmmlqﬁ Cufﬂaat Bmjocols in

iR 16045 Ballaat sl Aoty ot B YGRY % Shus: g R Yaden.

Bnefl}/sarv\@hﬂnoktﬁpwil ﬁﬁ@ﬁg aBf é'nwé]&ﬂv\bf RYusBA % @m& y{bs ( é/plcally

mmunol o 1994 gan €t al ., eds.
splenggwes) frﬁm a nmnmrmmumd withy aeﬂmmurmgenmﬁbine mveom:m as

dosc AL B oL S BBt TSRS KRR ol e

scresapditondemigen mbrﬁ:ibma prodotinga menodenel a:hxﬂfb@ttﬁuﬁbuﬁaéi the
[ he culture supernatants of the resulting hybrido

Pmte@é?fltbeHP‘@niignscreened to identify a hybridona
produci ng a nonocl onal anti body that binds the
protein of the invention. Any of the many well known

pAoy of dhes mesgdvélbkndwis brgotylspisedfoefusitlymphocytes and
lied for the purpose

mmogaltE ey 2D heroeionta thepuRMSLPaerEseins @ rapoconal
antibdef (88! o g/, CAREhEPIdtodd M RHABN0loBY P foraBalifeerdl, 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
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(1977) 266:550-552; Kenneth, in Mnoclonal Antibodies:

A New Di nension In Biological Analyses, Plenum
woPbibestiong Corp., New York, N Y. (1980); andpéfﬁhgﬁf04lo40853

Yale J Biol Med (1981) 54:387-402). Moreover,

ordinarily skilled worker wid_ appreciate that there

are many variations of such nethods that also would be

useful. 30 Typically, the inmmortal cell line (e.g., a
myetqma oethlinelthatlis sepsitiee tecitied nediomt dmtainiey MSRRhHAR,

amidgisri andanenRing P fedisy B*gt?rxé%ﬁahg‘éét%?emmmn fnes
can BRYSEdIJ8A RistGfipddthdy %bdr%gfdﬂd%r@é&%@ §|91 F 53 NS 11

present I nvent| on Wt
Agatti, RS-x@3-4gP.GE D S6R'E)-H8BROYeBEH NIRkS20NHe AMRRHRa lindS are

avaifFi B0 RECK, pbibieaty H@tss%?eﬁ%%éﬁs%ﬁa%%gic%m”ﬁ%?@ed to
e e e PR O AnRTRCR ™ bl ARfting

can be used as a fsi
fromitbe fusign éen aregselectad LBBINSAT medigh that RS HdusiaBafd3

o A T e B I oo
becaﬁrséé|tl®@§ﬁaE@hbﬁré&téﬁoﬁnﬁ@cﬁgéﬁéﬂ:ﬁndﬁﬁ%Seﬂia%r%ﬂgﬁ?‘np%sm%b?%nal

et hyl ene gl ycal bridoma celFs resu
antibpgy o Rrvasfion aﬁh@ﬁteﬁ@ b}éB@“@Betﬂtgtiberlberm&dﬂtwm

supelifiont€ toh Bnltodes Bl HEGREE T R byt ohyuois o
standarddtldBAtdspyar e not transforned). Hybridoma cells

produci ng a nonocl onal 10 anti body of the invention
are detected by screening the hybridoma culture

AT Rl oy Ay U

monoieral rmtlboey tan bedgantifieg amxsolaw;aby eateémb/ a $€§drﬁbin@|9t
nocl ant i body can

comt Rt TERAGORdl HIaW s an SeHbAS Bhage diplayaliary) with the
proteﬁp@hh@%\%ﬁrtgz'g e""ﬁ’.%”&ﬁaﬁ%r if u)n‘i’dvg’t{n%uiﬁ]xﬁa% RBmbers that bind

ant i
the pratein Q’f\ié@tn\@mtlohe Kéiisyfot genarating end mntwmh@bhbg@ display libraries

aro oo kIR EVRHHe (55" g8 EharmAgidkeeabioant Ragn Anébody

Systeth SPhtalod NBI2EO£F0- oar w
Y t he Phardmam a Reconbi ﬁ%ﬁm;ﬁggté’%%hiéu gody %i)g:l‘§%€g[)13play Kit,

Cataleg iNg.&40842)27- 9400- 01: and the Stratagene SURFZAP
Phage Display Kit, Catal og No.240612). Additionally,
exanpl es of net hods and reagents particularly amenabl e
f Addiiisaally, exgaiesa bl M@t S Fé%@bﬂ% ﬁé}‘tlbﬁl‘éﬂy SR for use

|ibraries are known to those skille
in generating and screening antibody display Ilbranes are known to those skilled in

the art, {for example, Fuchs et al., Bio/Technology (1991) 9:1370 1372; 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 92/1 5679; 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).
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25 the art. (for exanple, Fuchs et al., Bio/ Technol ogy
(1991) 9:1370 1372; Hay et al., Hum Anti body

woljy&wﬁgiggas (1992) 3:81 85; Huse et al ., Sci epeeubhd 5
T2 08, G tfiths et ol ENBO 9 ( 100gy0 bibess

25(12):725-734; U.S. Patentagho. 5 223, 409; PCT
Publicati on No. WD 92/18619; PCT Publication No. WO
91/17271; PCT Publication No. WD 92/20791; PCT
Pabithermtareprddombi@rd2mntibedies, EIH Palshingernid amd BontamizedD

monoplghR ABiHaFS E2r R 18 5P bBAGATEH MBI IAURBS: G be

made%%’r%%@%da?dﬂ%e@hﬁﬁﬁé}ﬁtnm 10hiiisd 8LEh chiSiP R hathanized
erence). WO 2005/ 066209 PCT/ US2004/ 040853 - 36

monoé&ionthaniitedies ¢at babrmﬂeddm ras@ml@@antsi@ma ta@hruﬁu% knewn in

v e A o RIS eLe AR RET SRS Py 02671

Europ‘ét PREAE AppReRichi NGNS 4DNEY ; taas:rbpe qutsnt @mi@agbm m@r u1¢1a¢gs

unanlzed nonocl onal 'ant’i bodi es can be produced

Europeddatebt Applicatinn Nechid.4RaP &h&ublication NeeVp 86(G1533; U.S.

Pateng\ﬁ%g% %’f‘qflg%% g‘é?%ﬂt%ﬁ{licgpg? :'\{:baﬁ%h% 'B'eijt%? b?glrl\@clence

(1 988?@@10]@4'?&1@13 Lﬂp@ﬂ alc Froo N cdd SCAGSA (1867pP4 3BaDSA43; Lin
tion 494: PCT Pub ati

et al., SHOMGa0) (1@18@13%@%1113% Sinsta-5e700 e &sed& HISA (1987)

84: 21{1\%‘3%%@%{%%? Et %?éé@f 47’-9@9'1005%* R ol Nature

(198543 {4UB8H) 9; @ha’MéﬂaBMaﬂ damceo Irett ($988) &0:1568+01559; Morrison,

SciengEATUDEIR: 3407 et B Bip/rtnignes (1B e PRATS. Patent
No. 5%%%%&41§2§§%E%P%tu¥@ppb%§ Bl 55281925H\¢em6é?§|5)3t al., Science

aw et a Nat| Cancer |ns
(1988823955341 860 Beldier ¢tsaln J INGoieeldd 9880 84):4058-40 Ozth_ezo7

dlsclomre@%bg?gg fn}gﬁcgcgé%{ée@y e]f‘gﬁg{cﬁfez(ligsg) S. Patent

321:552-525; Verhoeyan et al., Science 15 (1988)
239:1534; and Beidler et al., J Imunol (1988)
1GompiselyAusoan entbarlies pes pagisulariydasimble fer therapeutic

treatn(lﬁ,ﬂ Iogglglpiagle gtﬁe‘f%%%ﬁéﬁ%&ﬁ%od%éy rz::ﬁeﬂ)r%fj é@Hngt ansgenic

mice Watmtapalblemﬂmﬁrmtngﬁm&geﬁwb |mnturmh:t&dmdmavbeand light
produced using transgenic

t hat
chaing geagpr il SaREORISJUIBAR heﬁw ﬁagﬁkesbhpﬁﬂn a@wf@%@lyng{ﬁ@aﬂansgemc
mice %f&ﬁ{mﬁﬁ%&% mm]aﬁ ‘fésirﬁ&?mﬁﬁpe[ §SI8 cladEHl 'éﬁaén#u aélpor a
ight ‘charn genes. e transgenic mce ar ni zed
portiohrof the prateinedf thafivieatiom Morckeiad enédodies dgeatedeagainst the

anfigaULARIE PBARFIEHR e COSVET T SaPBRETACEORIRISY. THE human
immunoglobulin transgenes 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 Fay, 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 1o infect
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antigen can be obtained usi ng conventional hybridoma
technol ogy. The human 25 i mmunogl obul i n transgenes
wohassnesmd by the transgenic mce rearrange dup¢tygs®os/040853
cell differentiation and subsequently undergo cl ass
swi tching and somatic nutat+dh. Thus, using such an
epitope, e.g., an antlbody that inhibits the activity
of the protein of the invention js identified. The
the BRgtGAR ek SXPies (PR OPTRAR RSPV BRainhd Ngoieskimarprogeny phage

dlSplﬁ?tHyBﬁQBérﬁﬁb%d@s Hﬁﬁlaﬁn%g‘t‘éﬁéimh%rﬁﬁ@lﬁtaﬁ Hé'é@ﬁ %hginz.gm selected

fragnents. For exa eavy chain
antlg@auns bisedlin@quannmgserephds setbct phage tisat Hidithet Sislebted\antigen.

chain can_. b ecreted from The |ight chain
sevejafiotnds 9 sCBBRE M oo e Bieide Headl sHRGpimdcgene. o
that the Ilght chain can be expressed on the surface
of phage. repertoire (random coll ection) of human

| ikd wmaaﬁlghhshalumeﬁ@r eadated rars ¢k selecta‘dq:dtagwhat bmd the

oo SRRt o4 BSELFe 4 Bt

selecﬁmgﬁﬂwm@@ﬂ@a\fﬁtlﬁé}h @én@% Risi fElIGDS | tFﬁQ 's%!écfté}:!l ABfMahi ohaln
chai n/ non- human chain). The selected antige

genegsyg ln%@%'@imvif’@ﬂﬁ 06 @ﬁplte@sm Rycbaginbge Eiaawnaoexpjesmg the
g fosele t

selechh bR e cHERp S BER B Iea ko P RllyE ARy Bhains

fusecgtmpha@é eThe eésuleh bfdyéhtjhﬂ’la@@' cﬁ§;§l§§i| hﬂmﬁaﬁﬂb@dtéﬁ (Mhman light

sel ected antigen. The sel ected human |i ght
Cha"‘@'ﬂ‘éﬁ“ﬁnd@@é&’@ﬁgﬂ are used to guide the sel ection of
human heavy chain genes as foll ows. The sel ected hunan
light chain genes are inserted into vectors for
e%ln;és&nemelégte@antlgem & ustalines panwingrsesssimi@ ddiect pHage that

bind & SHieger BUBoRy R SRagY BRAPRSSRISKLA copAMalEhumER antbody
that ré@égb’rh&é@%é’éélﬁ@ ltgﬁégécéijfcirﬁié yﬂ#@ﬁglﬁﬁ&%@?&b?hmn -human

(human | i ght | n/ huma
monasiored eadbady. @Fba geﬁeasedodlngdaqmiame hgawcamed hglutoclmhsearce

isolatBfl 351 (dtEhe Hprib Ufiect BHrtBet o e ot disgran Aagbody. The
techrmfgwalde%@nb@@bgqasp@;@étcwe(s‘maﬁhasgy PVQQ & 206981503,

sel ected, non-human nonoclonal antib e genes
encodi ng both the heavy and |i ght chalns are i sol at ed

r od ti.on ,of, hu .

A o B PSRBT el 0PRSS0 e LB b of

the ln&éntlcﬁleylsiraﬁfdm@ lteehiniduiR9 4hicH &5 EhiBhromdBdapay b body
nonocl onal _anti body) can be used to 1 soI ate the

mmuapgfqgtmta@lpn An antibody directed against the protein of the invention can
facilitate the purification of the natural protein from cells and of recombinantly
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 treatment regimen.
Detection can be facilitated by coupling the antibody to a detectable substance, which

are described infra.
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the invention by standard techni ques, such as affinity

chromat ography or i mmunoprecipitation. An anti body
woadbrsaet®d agai nst the protein of the inventi oFCTe82004/040853

facilitate the purification of the natural protein

fromcells and of reconbi nargd.y 25 produced protein

expressed in host cells. Mreover, an antibody can be

used to detect the protein of the invention (e.g., in

a Detectalde Lbbslst e or cell supernatant) to evaluate

t he abundance and pattern of expression of the

prot ein. Antibodies can be wused diagnostically to

' t of I I
¢ cOplisipIB 5 rEERICR Ul P Es 25 uBEblesfny i Eplion.
polypégtideayf tied P@e@nv @ivehtieat amhantiralie®of thaGreesRChiéition, as well
can be facilitated by coupling the antibody to a

as fragineptsei 9é10§'U'B§Eﬁﬁ%éﬂamecdﬁfe@tﬁblydéb@eﬁbSdltabieﬁabelmclude

L T

TexaarreddiR), ntnv;elamlmﬂ freeport ohrepieddasthahidehseripisassiat especially Eu®,
odles of the_ present i nvention, as

i nve t [ o E
to naeg F‘ E@r?é}%ﬁgwp rSRoRhRY RS nisdidistepespghetating agents, dyes,
I
°°“°?’?L§§’38 1 DARRISS iggitld @002 GRS, BokRAhESR RIS, and
chenpilmmiﬁefgetm ragan(sPE)VhenEcxaﬁrolenbr((fiﬁ)s ,emnplogiad] t:hle sa"rzmger different
or _chel ate series sa especi a u3+
iabeigndinie 358 s e reninp A6 FontRLBaTSRor e

radi oi sotopes, chelating agents, dyes, colloidal
gold, latex particles, |igands (eg , biotin),
blli@Iﬂu&ﬂm@mwhmaerachbatharfabemsud:feas thevisotopmaH, 14C, 2P,

s, S, TR I B PRl S P

avallalﬂétdbﬁhtnl‘@ﬁkﬁfedul‘@s H%@ bé‘l‘éﬂil%@e IM“ﬂﬁ’é ﬁ]S@arfc%q}vﬁél@ﬂ”né‘?abel is an
suc he isotopes 3H, 14C, 32P,

enszcﬂefewga mayglep aceomplistusivby apg of th.asnmseathﬁ uﬁ%lde‘:cdtnmnetnc

spechBbioN BT pHERtRAoio R S GriRi: 07 oBRBREIE 25

techniguessiienowieireitieiaxh may be acconpl i shed by any of the
presently utilized colorimetric, spectrophotonetric,

fl uorospectrophotonetric, anperonetric or gasonetric

t gir'é@ %% OME gﬁ?ﬁlﬁﬁa@‘r cfete%%bltg 166k thaP&béUEed M cording

exanp e o et ect can be used

to thequresedt ingentian. tAe:lxmcbmm has been defined\adiaresitity,abigich in its
which in its natural

h een_def.i ne
naturgfSal; i ey Yy Sye Biasta the iaked oy, anidthihesda) an optical
filter eth/Br éﬁﬂle@ ﬁlrﬁ’ufaﬁ&"n vab oa). I|tgi1't td gfon?&glf&'fb{é’éﬁélnb@ d Among

stinulation, e. . ronote fluorescence.
examplasnef colored labels which can be used according to the present invention,
include metallic sol particles, for example, gold sol particles such as those 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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exanpl es of colored | abels, which can be used

according to the present invention, 25 include
woBssplsbdos sol particles, for exanple, gold sopcrus2004/040853

particles such as those descri bed by Leuvering (U. S

Patent 4, 313,734); dye sol eaparticles such as

descri bed by Gibnau et al. (U S. Patent 4,373,932)

and May et al. (WD 88/08534); dyed latex such as
phosghataselzrd iy sésgishspaoxidaSay lysozyril- luCo2B86-@BB8phate 0

dehy§EAgEnaE R P RLPRSBRoS) et Mot BOR DL 506 PREN
discu3ei BbtelityAta EAGRAPIH Eﬁiwﬁ@wﬁnm@bgwtﬁm 8id EMIT in

| uorescent “noi ety o  um nescent noi'et

Methadd iin Eoaymologirege. 41 9 439 128Eand nchﬁ‘e\E’aiest 4,|85a i4o8ct

| abel s conprising enzynes can al so be used accordi ng

to the present invention. Various types of enzyne

| ik d dbrsetta RIS LB eMR ithe RBWROR holdtR Mabnefi@beads or

exanpl e, al kal i ne WD 2005/ 066209 PCT/ US2004/ 040853
magneliy reReRIIE imaging lebels.ser adi sh per oxi dase, |ysozyne,

gl ucose- 6- phosphate dehydrogenase, | actate

dehydr ogenase, urease, these and others have been

dils enasre entbodirhaht, daphoRNgNeH sitd BarEbaYh@ated on an isolated

| mmunoassay ELISA and EMT in Methods in Enzynol ogy,
polypﬁ@hdapéif@lgresgngamuon rﬁ&ﬁ@boﬁdtcgrﬁlae present yentign, or a

Ias f

fragr e £, 20 BB eng 30 "1 06,85 R ) BRI patent No.
0372¥Fapel s. I n anot her enbodi ment a phosphorylation site

can be created on an isolated 10 pol ypeptide of the

present invention, an antibody of the present

[ f I '

B%P‘éeé%ée ng;ﬂlﬂea hezgngc m*cEﬁfrggégtrl]g aeéeﬁgﬁ&é‘@ef@bfelbiy labeled
by métaibaii@ abelisg ekf@’t@lbmlfq Iebehm eceyrs gludngiim gifroi inclibatiomgof the cells

that iiest g PRI ABOTE TR ALt s P Bleer e guts a
metabGFdJIEBbl @UCWESgﬁS]—ﬁ%thﬁ)nlﬂé@{t [“Pﬂﬂ:frﬁﬁiﬁo%ﬁﬁa@ qh %ld&iltidh to

&(ﬁesence of culture rreg um suppl emented wt
metahelua biasynisdic) labedng aath [ maﬁbuqimmuth@ lrmentlon further

contegigetraiReo MO WRAD (1Al B o8 AkaFsAAdus fyifne ritum

substitDtegrati rom-fablé pesitioagnt enpl ates | abeling with
[14C] -am no acids and [3H -ami no acids (with the

tritium20 substituted at non-labile positions).

tAo',ﬂ\'iprB&'i:e %V’%r{h%!‘ bgecretgaeﬂ ‘?Js?rf# %jaga‘i’ng fo it} irﬂe %%%I FdRBq
aboveephtigenit agtigerdc peptidalbdgs tacogmzableobyeantluacﬂeml Esamples

include HA tags and FLAG® tags.

Recombinant Expression Vectors and Host Cells

Another aspect of the invention pertains to vectors, preferably expression
vectors, containing a nucleic acid encoding SEQ ID 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 int6 which additional DNA segments can be ligated. Angther 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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i nclude HA tags and FLAGr) tags. 25 Reconbi nant

Expressi on Vectors and Host Cells Another aspect of
wot2bss/dekpognt i on pertains to vectors, preferabl ¥cruszoosndosss

expression vectors, containing a nucleic acid

encoding SEQ ID NO 1 or a pg.ion thereof. As

expl ai ned above, one type of vector is a "plasmd,"’

which refers to a circul ar double 30 stranded DNA Ioop

bactevialorestdirs fnasingi a bautahaDngaexj nepiicatio pandesgisanbBfhammalian
vect rg E)% \?/eo of vector is a viral vector, erein

A P C%f\lﬁ@@gn%(?ﬂ -gPisgal ameiiag Veatoss)are integrated into
the RPRMEBof £BHEEEN P FRRIBIAGS rﬁé%h@ﬁéﬂ%@@%@@?am replicated

replication in a host ¢
alongr@withubke dost Qmﬁe Mm@ohal:tee(pr@smre%cibts are\Vdapzbie of directing

the e@@%s% o'ré}alof Qﬁ ' 3 af {Jﬁﬁgk é%éeretq]gﬁ{j g%%%ﬁ%‘ib% {/elgg%grs of
utilityvinreesmbirking DNA ?é’ﬂlﬂcﬁfés’ AeQitd g tﬁ@ éla@n‘ﬁﬁ’sc‘ Lvectors)

cell on introduction Into the host
Howegyey, thepinventiasis Iaﬂe@dgd\mmﬁlmdi’@Sm}‘sotf@erfmnm oﬂ\@)rmfetmbn vectors,

such SN SO L O S RER o TR S S REL RO U

expression o

adengeamoglatedvipIesRs) 8t YoTbUduiRlentduhtiidns. i n reconmbi nant
DNA techni ques are often in the formof plasmds

(vectors) Fbmever the invention is intended to
[ f Lon_vectors such |
asm: tl r aI vec ?&{mérﬂ/ gBT ﬁ:épbs%%'oﬁ'e“f%?ﬂgfﬁeg & nufeic acid
molecderdihe pnt aentivi inia ésmasditaisld mméﬁbﬁfo?%e nucleic acid
S?ﬁ t hat serve eqU| val ent functions. 10 A
ina W’éi 5o Rk MERR} BISPYRDINAN sxPEISicReaotvreafithepresent invention
includey1Bhé dEMafe I§Eo achdbnd gél‘éhfedoén HSE %%igﬁ?ﬂ}?ehost cells to

invention in surta or expres

be useddbeexpression, that Es dlromabtyeﬂriked'lfb dhe neelek: 4cid @6 rtxpAsised.
i nvention includes

withif e G5 et B s Bor il onaely BLeaL kdtenderite mean that
the n@débﬁd@éecﬁd@c@@mt@%ét% Fu‘ﬂ( obtﬁeLfﬁgllﬁﬁgfdgg isgép%ﬁgée(%% a

that is operably linked to the nuc
manngyg H?aésaé,l@ws foxgxpressian roéﬂaﬁrbudantld@smwmeo(@ g/em a in vitro

transc':' FA%&A‘@E{}E@E@E o&}mn %a ee,? gglﬁ whgn%ﬁqal p\/gatto“§ nir@duced into the
host creagurrhecberyn SeguRRSg(sBukhce isTMeNBEd th #clild Pindters,

Glpressl on of the nucleotide sequence (e.g., in an I'n
enhangers gndthasaressioncenipielamnests @t polyadenylationsignals).

Suoh 82 t0RE B ckeSh Bl LM P CbRRedD sl rorssin

Techrialegy déethodsit Ensymolegharset 85 ashdehlie Preégd V%@D%o CA
(e, polyadenylatlon S|gna S).

(1990% ReoRlagiy Seans et tehidebiiogs ehafliet paasiitito exrmpsion of the
nucledtiieas§lice i%ﬁ}?ﬂég 3PhB cells (e.g., tissue specific regulatory
sequences). It 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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Technol ogy: Methods in Enzynol ogy Vol. 185, Academ c
Press, San Diego, CA (1990). Regul atory sequences
wol208lgdgot hose that direct constitutive expresgi®8200k/040853
the 25 nucl eotide sequence in nmany types of host cells
(e.g., tissue specific regu_lﬁqt_ory sequences). It wll
be appreciated by those skilled in the art that the
desi gn of the expression vector can depend on such
e.g., bacteiad calls iheh abdi. cefidhsdaiells ¢lding dabaloviruaeshrisarm

vectftafgg YEaS! G ik BraTHan eels. SIS BRS caloisu ousaed Buther in
Goedét:!ﬁ:!g%ugrg%by fr:élﬂ'}g?té\%egy g@lé’g%&grgﬂ@%%. ggélﬁﬂ%ﬁéﬁ%n% transcribed

eSscril erei

and tracdatednanitreXpr example nedng phagé redidatony elemertts Gad dreteins,
d for ress ID NO1 or a portion

desi f SEQ
suchiae Aebf DI Oles BRI £ BPYBIRERSoti ¢ cel I's, Vo
2005/ 066209 PCT/ US2004/ 040853 -41 e.g., bact eri al
cells such as E. coil, insect cells (using bacul ovirus
exprsession of peteimsd prokeryotesds hwosd often marischoutial £. s:oh with
cussed. furthe CGoedd

h L.l di
vectar co g SRhafies of NS ERBP I pirgiincs s fpression of
eitheY ARIEH of ABNBESibA %ﬁ@t@fﬁsb%s@ﬂ@eétb@édi@b%nﬁlﬁeﬁ’dftdnﬁ’ino acids to a

for exanpl e using phage regul atory el enents and
proteli eperdes thergine isually ta they apribaderetinusdf the recPmbinant protein.

Suct BAETEBERS EPOBESATP ol TSRS D AGLAR iocbin o

recombmhat phﬂgme ONEd inciédseethersolubiitg iop i RICOMBIGAR protein; and 3) to
cting _the expression of either fusion or

aid lmfaﬁ Fftuﬁﬁcahorp ebthg resomhiramdprotedn by actiagl aa aniganekin gffinity
purt P BRLA 1 BoPn RoReis RSB Aol I Byt

introdsiel dtdlsé umctiontafitise fusbre md;atywﬁvcae treccaﬁbmahp PEASIN td)enable
ression 0 t protein; 2) to

rease ex f combi nan
sepafaion i ae FerorbngD prqt%ﬂném P K TUSQS oLy SUBS NG 0
punflé‘é’tﬂ)ngéf the fuﬁbﬁ drbtetd! 9691:!‘1 eh %ﬁ&’s %ﬂ{;l%e .tcagnéf?zcr‘é%bﬁ‘iﬂaﬁ
pro igand rn arfinit

tein by acting as a
Sequensas, |m1ziwde)ﬁacmi't)<a1thmmtﬁrmand enésrpkinsse o ypieal fusion expression

veotcf R G WY BG5BTy pSasitined ol Lol (3AE) 67:31-40),

pMAlD(MéWIEhdI@@Bﬂﬂé& BEQJFéﬂS/aMAQ%n@f RN ('Ffﬂ*a?ﬁi%bféa'ﬁlscataway, NJ),

protein fromthe fusion noiéty subsequent o

that f\é‘iﬁ ghitathianerb-bansiesase (GBR), praltasent bifuding proteimesr protein A,

respe il el R b R SRR Cal Lot on - expr ession

vectors incl ude pCGEX (Pharmacia Biotech Inc; Smth et

aI Exh Gene E 198 67 31 40) 20 pMAL ( New Engl and
BORfuSTEN @@fdkweasmn vectors include

sfera
e 0 s T AL (BT e
Expression Technology: Methods in Enzymology, 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.colfi is to
express the protein in a host with impaired capacity to cleave proteolytically the
recombinant protein (Goitesman, Gene'Expression Technology: Methods in
Enzymology, Academic Press, San Diego, California (1890) 185:119-128). Another
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respectively, to the target reconbi nant protein.

Exanpl es of suitabl e inducible non-fusion E coli s
WO e08/heee9 on vectors include 25 pTrc (Arann eicBls2004/040853

Gene (1988) 69:301-315) and pET 11d (Studier et al.

Gene Expression Technol ogy;4oMet hods in Enzynol ogy,

Academ c Press, San.-Diego, California (1990)

185: 60-89). Target gene expression fromthe pTrc

stratagy,tsdo atter ithfsnodetdmsdi sBtdemm @'ﬁthem!dzm aoiicioRicuRNto be
ter. 30 One strategy

hybri d - f
inserids? RS peXErosuhbr AR 0 B dad e cav%lsogd@ns far eagibamino acid
are thésd eref%ahsg,fum%dnmf edorr Iuc JTit%ﬁt #Méi o B FQSQ (1992)

capaci t eave prot eo I nan
20:2pt bﬂéﬁ&) (Sanh e&mhpn@necl’éxpa@d sequeﬁ@nﬁﬂh&gmen’uon can be

' nc Press, San D ego,
Ca"'?hg a&@@%%‘%ﬁﬁ@iﬁc IQUEGot her WO 2005/ 066209

PCT1U82004/040853 -42 strategy is to alter the
nucl ei ¢ acid sequence of the nucleic acid nolecule to
ben aanﬁﬁartemqumnarthe)epxpw@imm afrthednvdrdiontis e yeast

O —
mc]udNbJ pN@pSeéF(lBéﬁé?ﬁét 411999BO 201984 b:2dL834), Pviba (Kurjan et al., Cel

ion of nucleic acid se&uences of the inven

(198%)a30 8%3@4§bm4pe\68%(ﬁ0w2ﬂt@hd coe DREB)or:n88i123), pYES2

ot BG4k S, AR HUFBEBLCHY Shopoe oo

Exanpl es of vectors for expression in yeast such as S.

cerevisja i ncl ude pYepSecl (Baldari et al., EMBO J
fétgmat@ye > SELLAY NQ@yjos anaitipn theseofgan be expressed in insect cells

L LT NS P —e

protebisdg aultasd laaelctmélle;Ze(g i 9 coli m‘zﬁxﬂ@thépﬁlc Eeﬁe@ Slﬁﬁh etal.,
r LV r orti n t her eo
Mol Gl e} geBha 1% AT RO OB L BELEQ S0, 1

170: 3e|x®g)eSS| on vectors. Baculovirus vectors available for
expression of 15 proteins in cultured insect cells
(e.qg., Sf 9 cells) include the pAc series (Smth et

| | I 983), 3:2156-216 dth
by A DRP et 3 POkl 83 of Sunsyetidn isSuigssed in

maminalixeteledinga mﬁ’ﬁﬁﬁalﬂm‘ﬂéxpréséléﬁ |vébﬁ)r agh@niled BEmammalian
I nvention is expressed in manmmal i an cel'ls using a

expregaionaiecirs dayingsapnlisations berelwtmeebubﬁeﬁatmyeaneawt limited to

PCDNS RSEEE NI IR 208440 PPN E2 CaRBM el eh ol nEMERE Y
(1987 139@7}13&)9 \Bheh wed inMidghkidikaekracoitror functiBNBer the

1987\) 187-195). When used in mamal i an cel | s,
expresgignvsciar ghien; grevided dy viral regulatory elements. For example,

commonly used promoters are derived from polyoma, adenovirus 2, cytomegalovirus

and simian virus 40. For other suitable expression 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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expression vector often are provided by viral

regul atory el enents. For exanple, 25 commonly used
wopteetes s are derived from pol yoma, adenovi resr/gs2004/040853

cytonmegal ovirus and siman virus 40. For other

sui tabl e expressi on systens4fior both prokaryotic and

eukaryotic cells, see chapters 16 and 17 of Sanbr ook

et alL, supra. In another enbodi nent, a reconbi nant

(livermepeific; ﬁm@rbe’re@s |C%¢ne%lagm(1 Q7 t1268- -307 piaphoid- spﬁc:ﬂc
promgliEaattne &t A OARY Enfflutt {58 28RS AR Iopardbur iy paoters

of T &@u &cepfdr§ fanctees iaf.l EMERO ul (rgag)vs gbe %nﬁﬁ%n‘t‘lﬁ%lélﬂmns
ress the nucleic acid I ssue-specific regul atory

(Ban@r}@f@h §@r(é9?(%b$@r72ﬂ 40 Cb,le[en N, C|e|lirh1 9B P EX4AMTHE, neuron-

specfgiirk Rl Snst-ah s B oharist BisS e Bust 61 AbaBlsat Agad So

USA(H eaﬁrsasm 51T7), Panlsesds-sieclc profies (Beurd o), SCIence
I yn’phm d-specific pronoters (Cal ane et

(198%h 230: %%Qﬂ AraRe Manygey glemdagpmesipyromatersaetg. cilmhey

promPHACEIS Paighl V. 8% 8 LA S KRR IR 201

Develdpmeriiely- régLﬂﬁt%)i ;&am@m@n@o a@embrﬁpaﬁed,, f@&i}lanﬁ;ﬂl%@ murine
neuron 5 specjf r onot

hOX ERQNORISI(KRESR! S PbnBPENC oM 24051457 B) e 16k i ieamtein

prongSy CUShAISHE) GRH L PUBE) IO g o

the faradoing mefergnegsaare-is perpiofated reosintgrrefdrengs., n | k whey
prompbter; U S. Patent No. 4,873,316 and Europe
Application No. 264, 166). Devel opnent al | y-regul at ed

p I
TV A 03 G AR S B1EBy in -
DNA pargeaiia of e maadtzmm clonet! em’tomroﬁa)anassmn veotoe nn eﬁ?ampeense

orientgliof}, Tapfe. e, BNy et & Qb Bidibked 1 i @labav spauence in

a mahesrethat Qlowsior eRPessidi @y et adh BfiﬂfefENApthIécg%ﬁ ofan RNA
reconbi nant. expression vector conprisi

molegiie Haallis aptisense toraBMA efithel i@%ﬁtqnnt%emﬁa@mpse@mms operably
inked 74 Bl A5 BN ABESIE I ety b3 olEn bt v

the cmntmuaumpmssidlﬁdbf t&lelaImSeﬁS?é RMprssduddin Ryariety of cell types
tranFcrl tion of the DNA nol ecule) of an RNA nol ecul

For exgraple, ¥irghpromaiars ans/arRphaIcerher fagaienosequrnges @sarb;e
choseifHERfes SREHRALY, tequidi® ¢ SUHGL SoBERE PRASOLG

antisarise RMAt |Tﬁmm:mpemrmmf védier @em be dntie oA of a recombinant
vari ety of cell types. For exanp

Plasnﬂq?,rgji: uglﬁryqﬂglttgngﬂ Virus R Avteh ahtisensegiHcieie ,ay:ds are produced
underSfd $RREBForR tdﬁ%ﬁt&[@ﬁéf Fe\cg/ Qgr;é tﬁé’ %ﬁﬁv@‘t}f \Mi‘ﬁclf'l can be

t1ssue-specific or cel I'c express
determined by the cell type into which the vector is infroduced. 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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anti sense RNA. The antisense expression vector can be
in the formof a recombinant plasmd, phagemd or

wohbgsabed virus in which anti sense nucl ei ¢ PRR23% B10853
produced 25 under the control of a high efflgﬁency >

regul atory region, the actidg4-ty of which can be

determ ned by the cell type into which the vector is

i ntroduced. For a discussion of the regulation of
potengahprogrpy ef sughawsiinpesatse @aﬁemg@ﬁdsf cages MmeyracHuls

suceeird} sonpidae e K BRe BT Fuaifioni siERRY: et
progeR@shay abt, $h fart, bedieatical fo ties patrmasll, SRR SEE AIVESH Rithin the
? the invention has been introduced. The terns "host

scopa:@ﬂmetamasweémrwam host cell" are used
i nterchangeably herein. It is understood that such
terms refer not only to the particul ar subject cell
bathozt sell tan bbenyrrgkaryotic oVMEURAYDHOGER0Por examﬁle the protein

PCT/ US2004/ 040853 -44 potential progeny_of suc
of the JgYqNTIoRCI R SXPEEPH bRt Ea) éfwcﬁwy!é&q% insgct cells, yeast

or maRtHSRAIESR (gﬁ i ?@I‘ﬁﬁ@séﬂﬁm&%ﬁﬂvﬁ%ﬁel@wﬂ)?@Q%rcells or COS

envi ronient'a l'uences eny' may’ not

cells).f &ther hatabiehdstaalls o khewpdo Gmse:ﬁhllled inuthesirl. | Ve@tbeDNA can
used herein. .

be intigt o ftodupkenyatc SeeSFgaoRally Gaiconp AL dggpaEmaton or
transfé@ﬂdn teEﬁhlqﬁéé‘”Ws%setdn?erB rPiI?e} férrr%ﬁ‘gﬁhgfdr@\éﬁaﬁ" A4 GPhsfection”

expressed I n bacteri a col
are Intemlsied tto cefer & aywasdsty ofart-ranognizedriecbhigaesé mrahtraducmg foreign

i EHRER 0 A % Bt S R b e o

chlor:@&bbip@éblﬁ:mﬂdhe trahsduciRel %ﬁ@'ﬁeﬁ@ﬂn%@e@&édﬁ?ér&%@%

Into aryotic or eukaryotlc cells via conventi onal

“DOfe(ttioar@’fQiﬁ(Bfﬁﬁﬂ%ﬂtl@T transfection techni ques. As used
herein, the terns "transformation” and "transfection”
are intended torefer to a variety of art-recogni zed

tmm‘ﬁalﬁleemrfsﬁﬁctlbﬁtdf piksaidiah @els dhis Khewreihat, afdpgénding on the
into a host cell, includi ng cal ci um

expre&ﬁmyﬁgpé aa@ trARSEACHAN teH Ay uSed- qsﬂsea.qmlbﬁra@mn of cells may
mtegr%téalﬂé et PONA E?ﬁﬁﬁﬂ% s e di; é’%ﬂﬁy %El %fetc't s infeyrants, a

ection or el ectroporati on.

gene ﬂwahexscﬁmiﬂs a)aelebtabwmrairk@rr(eq:ﬁj fos resistanse lt@ awrib loties), generally is
r .and transfectio

introc JERITAIC I 18 5o o e B ind oaese Fitc efiesagitabi
markewh%ﬁfo%ttﬁoéé‘ %ét%ﬁf&ﬁe%ﬂc@t@ cfrlggs ene Z‘PS ! fggﬁ&‘ng/&n and

and to select the I ntegrants, at en
metholrekaiet d‘Hﬁucéeideben¢cnitrgg a a‘ednctaidelmam ean de introduced into a

otics) i.nto the host
host o bh 1<kl e dsibabetodind SREIEH0! i ppiied thereof or the
nucleié 8tiaErrRkfhg a selectable 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 celis die).

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in
culture, can be used to produce (i.e., express) the protein of the invention.
Accordingly, the invention further provides methods for producing SEQ 1D NO:2 or a
portion thereof by using the host cells of the invention. In one embodiment, the
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mar kers include those that confer resistance to drugs,
such as (418, hygromycin and nethotrexate. Nucleic

woanishesmodi ng a sel ectabl e marker can be int ppgigemi/eq08s3
into a host cell on the same vector as that encoding

SEQID NO 1 or a portion thegeof or the 25 nucleic
acid encodi ng a sel ectable marker can be introduced on

a separate vector. For exanple, cells stably
methednsmedsesl cuitining the host cell of eventich éinto adich £ mdnﬁ): nant

SPIEREOR Yot R ESE CLEENIET pes ien i§Endieach i siiiable, mediurm
suchMMak thd Bﬁ)t@ﬁwrtﬁrthé SventiBh ‘?s) pro%@tcédh?ﬁtan fdr ?ﬁb&(ﬂ‘ﬁe{]t the

Invention, such as a prokaryotic or eu aryoti
methad furiher comptrlsee isalatinddeuwotbin of fireoiduertig¢n from the medium or
the 8% reﬁs) the protein of the invention. Accordingly,

]? vention further provides nethods for producing
SEQID NGO 2 or a portion thereof by using the host
cells of the invention. In one enbodi nent, the WO

20@5@36@@%9@%@0% o4 ERM comprisast Ao ihdumitpe expression

oy o195 e o QL b s

exprégsioneestorslt Fefugambld, host Slistcdphgriding 'a%ﬁhta%é&?@ ;SI'E‘)?ém (e.g.,

the protein of the invention is produced. |In another

yeaSéﬁﬁHﬁj|Yr?eﬂ@rernoﬁ@rtwﬁét:ﬁ&aﬁdmm§49c 6apU.SeFat Mo 16,927 B1,
5,738 @%9%&1‘ ?'4%?’8‘35‘ 'Nﬁhdgﬁﬁ gﬂ%l glPr i%‘ﬁ H@gdﬁ gﬁﬁ g{gsﬁ) 53%19):8033-

oSt ce h anot

37 andifatadzest aln J Bl Ohehe (108a) e59(8;m5%y§5)e§reftmnsun@ed with a first
reconmbi nant expressi on of other proteins subcloned in
SXPIEBAPH VBELOr ERPIRESHIdoM NVBlelcREd spaversanpeeding S$HQ FaNG: 1,
S
hoSATIECEIINCRRIHEIAPER868d & o el U Bt e
exprdémd ol of #e Blenticn Fs’i@)r&ﬂmtﬁel!/ Act82tBmutdohatils! not allow

for mgHalat@sogEg?gp'\ﬁél né%%%y% nd&;! ég ;n s 1% %@géc%% cascade
occuﬁi @3 . ABSHEHSH/ \3}/&!53@&1&!1 J;ﬁlbn) eXRhESFhEHH V%%%E@d expression

npri Si ng_ a'nuclelc acid seguence neod
VECtCN@ used fim ﬁésdlu&tbel SENODNOs1-Comprisimgaihdst oeﬁqar ¢he@dcond

vt beA8d ey oK b b SRS o e

hostm ate omndmm@émﬁidng»ﬁ/orzgésmgr@,l Goraﬂ@dt@g QBe PCT
no activation of otein directed downstream

Publigalicrhtle. VIO ST48820; 41.S. Rat. Alnsw il 138,837 Bl 8,739,020 and
5462895 0 Py F DS AR e B5E SHBL SRR R B i

in addmbh fo tﬁ'@gea@@@hﬂer@&&ﬁi 6¢ erpEREES 8F the SdULBIY fs?bteﬁ? NEhe
hat conpl enents the G protein nutation of the 20 host

compemenigry struciugal gansefl thﬁﬁﬁﬁ%ﬂ'q’ acter isyiagyeibles j.eGundepthe
contr8f of h efodenoudRfaddeld component (e.g., tetracycline, IPTG, small

molecules etc., see Sambrook et al. supra) that activates a promoter which is
operably finked to the complementary structural gene. On addition of the inducer, the
protein encoded by the complementary structural gene is functionally expressed such
ihat the constitutively active protein of the invention now will form a complex that
leads fo 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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Publ i cation No. WD 97/48820; U.S. Pat. Nos. 6,168, 927

131, 5,739,029 and 5,482,835 and which are hereby
wolhnsaspas at ed by reference herein in their enpdfetioeHiwnsss

in addition to the gene of interest to be expressed by

the inducible system The ganplenmentary structura

gene of the second vector is inducible; i.e., under

the 25 control of an exogenously added conponent

upstieangfromt e rgeeiechiiin@redthd Getivitdd ko explees the predut of 586 gene.
Sanbrook et al. supra) that activates a pronoter which

Whengdhe ijskicgbis,2hsant.cexarestitr of Biedaiiaeok intsest ik suiighad off.
gene. On addition of the inducer, the protein encoded
by the conplenentary structural gene is functionally
eﬂplaqsarramlauemboﬂhaenﬂ; thee hostsiells fdri the liyd @bl e gpéﬁ@ Bystem

. the inveption nowwll _forma conplex that | eads

incluf, '%lﬂpﬁf% BF RS s 544 i) S Py e hnesare ongemplated that

compifee! fond %gﬁﬁﬁlé?ﬁl}tan@ﬁag%%earﬂﬁmb%er est
conpr|S|ng the secdnd vector possesses an

prodiicet{eshgmuctent @eetllﬁﬁ Rat. Mdos.i6,468820\8 1, 7 2hpPo rahdaﬂ £82,835 for
e d messenger (e.g., CREB, APl elenents). Thus, as
yeaség%@:ﬂd nmessenger accumul ates, the pronoter WO
2005/ 066209 PCT/ US2004/ 040853 -46 upstream fromthe
gene of interest is activated to express the product
ofin garelmt@de aepectiNbercellsaare ichnetactéd with sevectoeaperablyi linked to a

cDNA botBRisfEE setTbracodibe miubies sl fopn Q1D NO2. The
first ariaicbébolﬂtl&e@t@ié %@mmu@/@éua Bystent Afd e@kﬁen%tearts it®ide, but are

limted 9 (cyc) cells. Wiile cell lines are

“not liggad écpm) M@ Sesed, r(ﬁ 987)(;32&3 84@) androMHi3RE éKaufman et al.,

u
EMBEH s P Ty D PR S sblE ot ot 8O 4 (1987)522%:54)
pM Fé(mﬂﬁnﬂ&%l amiaf15(1982) 86:938®43) yeisYsg ebtinlliz dtQaI I Geﬁqe (1987)
ted aspect, the cells are transfected wt
54: 11\;3e :é), pgge;s%a{g;p\ytrpgwg@r@qagon CPMRDiagdes GA) arfl aPch (Invitrogen
S g]é‘ﬁﬁo ding a protein as set forth in SEQID
Corp'\%&g é%ﬂgl rst and second vectors conprising said
system are contenplated to include, but are not

o FERISEAAHREE ‘Be Rt CoIERIBl Ly {anegtcg Dhesorbsgiable mears,

wher@ﬁqgﬁgﬁgﬁlégﬁbgﬂfé m%e@xwes%@f]a gl%’%gé algai%?e?n S%é) ‘Satmbrook

et al (Stflﬁal,l and tle@er,,G%J rmﬁ@%)nd EnerBS}onzzg Lal:pnf‘ﬁ’my Manua!

Stocl% 'rt%gtsggfgw @eﬂ{f 8\[\9% gglgh %3?,9 bnﬁA pzc{o%,grg " |E@ﬁ§e but are not
Ilmfte@wqji‘btelrﬁé"'ﬁﬁéﬁ@ﬁbe ‘é&bl'e%s@ﬁ)/fdﬁt% donamekes wafl BYrotewty, where the
sui tabl e means, 20 wherein transfection results in
G-proteiss sagHialossasendimassanger famatiopr Bthemmethagls fostiabsfecting
host cells that have applications herein include, but certainly are not limited to
transfection, electroporation, microinjection, transduction, cell fusion, DEAE dextran,
calcium phosphate precipitation, lipofection (lysosome 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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et al., supra, and Kriegler, Gene Transfer and
Expression: A Laboratory Mnual, Stockton Press, New

wo Yo Ke6200Y, 1990). Such "functional proteins" pdwhisdyes08s3
but are not Ilimted to, proteins that once expressed,

form conpl exes with G prote#didss, where the G proteins
regul at e second nessenger formation. O her nethods for

transfectin st cells that have applications
prompigrigniansel '@@e"EE@OW@r'FéhﬁW AHeiNgSe regwatasy elegnents must be

functidr@N i HSIHRE se%'cﬁbt foP %QEfgés%éﬂ? @ﬁ(@?gﬁn\ﬁﬁ fchcf*ﬁ%y be used to

transduction fusi
contrphemﬂaaslen pmcdnaiqm budtare mot limnjied éo,tthe lS\.(4Q/6@$ppR>moter region
use o g

(Bengllsgﬁgc&, g}l'\agybqrh é§81eﬁ§tur%\3@0&04331 0), i grorgotegpgntalned in the 3'

long (8Re) e RS et Vi tvahieilotg ot . olge Elpa:767-

797), lquthec;aés thymibineXifdsa ﬁrbmotiﬁr (delh&lr@tl‘alla,%wﬂﬂ)c N&il. Acad.
) rge riet ronoters have a lcations I n
Sci. %%ege?]%’q ' v-éﬁﬁ%gﬁﬁeurﬁalééaw S@%%&g%ﬁ @‘ﬁheﬁﬂ%ta"othlonem gene

(Brmﬁg} gpsnptwé; 3r at r'éég%% §§g@> dsg%g@})gegég@és%\?é%fs@.dcﬁdas the

B-Iactamﬂa:et pnohmtbaﬁd&al -Keineareffi ekalqw®78n Prdre Natt Adadt Stheks A.
753728 haoT b BT eR o Do s R cRIdn e AGS RS

u.S. A Q30 2?&5&@96@4@6 egs&RN prdENMY $dm Péﬂon%:ﬁaﬁl.oéadtél‘?é”tlﬁdo"c:lentlf[c
V4O ear | rormt er region (Benoist and

Amermmﬂeﬁo 248B74- %mmomwaoam:sfn;m yenet pir ethet ingi such as the

cal SRR ' RO it e VB EL g HGE s 4B rocero

kinasé bie dles Hdwpatigeep H@hﬂﬂéﬁaﬂﬂ%@taﬁi AMAERYipBbNal
nas ?ﬁbom%l Prg?SpNatl Acad Sci’ m pHona

controlgegions, whiph) eXh'Wétl$%®$chﬂ?(§ﬁy§é@d@1@e@9@ utilized in transgenic

L
anim 5 BhEEHE L AT o8 VAR 4l pad 3821 HELMF il (v
et al. PtI&; (Cuilede6 p9-6461 é)frmtz\/ei daia 1588p Cold Spehg #arborlSyip. Quant.

Acad. Sci 10_75:3727-3731), or the
Biol. 5@358f@%@é\@[{%@%em?eﬁ%amb@géél%ﬁ@ 'nﬁé&"l‘ gepg gantrol

f
esiofSihioy U e 1 BotdrAibbeHEA ARt Yhodl Qi 5108 122,
immupaéglobulin 4ene controbregidrewhbithds factive irelgstphoid otllse(Grbesdied] et

al, 19 R AL 670, AORBIER ot ctoppNelFe gy caoras: Alpsanger o

al., 1980NSIeCall ABieRI7: MS@H@%@P%@U%% rﬂéﬁﬁﬁé@rtun@i‘&gihgﬁontroi region’

anlnal transcrlptlona control regions
whichdg lsickive in tasdioglag dueast, mmghcamﬁantlamastbmaa (Lmleneztaﬂ 11886, Cell

454598 i BRI MiaF Tk RSB ETHT elit Ha. 1057
Genesland D&%, 1 @63127@ @éﬁaﬁé@prﬁ%ﬁh} géhe‘ﬂéorﬂhl re%t@ﬁ@vhugﬂsdactlve in
liver (M@Eﬁ ;b,o‘g@ﬁv Melp aﬁJné@y 57% 5&%1 %&)Hamﬁmnatral 9087,
Scienf8%55%3-58), 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 conirol region which is active in skeletal muscle (Sani, 1985,
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region which is active in pancreatic beta cells
(Hanahan, 1985, Nature 315:115-122), 20 inmunogl obul in

WouBRceABt r ol region which is active in | ymphpefy§hblfiosss
(Grosschedl et al., 1984, Cell 38:647-658; Adanes et

al ., 1985, Nature 318:533-538. Al exander et al.,
1987, Mol. Cell. Biol. 7:1436-1444), nouse manmary
tunor virus control region' which is active in
Nature 814:28B:4286)bardgonadginmypioreleasidg rimsmonelgene(dwm:ﬂ region which

s acfhsy e Winaialamye IVAon & Pl LFSG SreiRara 26 a2 578,

25 Genes and Devel . 1:268-276), al pha- fetoprotel n gene
control region which is active in liver (Krun auf et
aIExpr&%ﬁn viybiors Geittinig) alnuckid 6s8i@-rmeksuleHaitire inwention can be

denedb iR benSELGPBIPARAREH S CR AINEAtehE! {heidsred plasmid
DNA(dﬁ%'pé@bchﬁRRl‘A (b8 &Aleic @%!%?ﬁytﬁfﬂﬂzé’?ﬁ:\he I(h) dredélcelddabsence of

bet a- gl obi n gene control region IS active In
seleqﬁlpslmaﬁb:ec gene fundignanand (A expremen Df\mserted sequences. In the

ot 330 5 R Bt e BB, i ction o

the a lifig@ product! g eskessticpely4 gepréédzﬂl Sthegaré%déf & d¥oreign gene
eadhead et al., 1987, 48: 703- 712 T¥05|n
mserteldgdﬁtart%nrﬁsgoge/ﬁétozf@ﬁﬂrhﬂ detegie@lrbwmu@afcuaﬁ bybridization using

S TR N T Y a——

the tlgxmmm:aom therretemblnagt hectonhesiosresrawahr s ldeﬂm;étnand selected
which is active in the hypothal anus (Mason e

baseq ggen the PepraNCE-absepce 97 ggrtainEsplestan marlieré @@ne functions
(09, PR SUEA], 35 KRLSLY, JeBRd PADiotis

transfe@Radion|phienobipieo gcdﬂsrbhé:adigs‘orrgdtt:@ibmshéadﬂo@wé etc.) caused by
. ci fic, mMRNA, cle aci ridizatio C . X

the insBELn eofrongehRs &t e Vestaradp asIothRn e g the lcisic acid

encoamgqhé w@teuﬁmhédﬁveeﬁeheﬁ%ﬂaw{ herSSfebE Haﬁs%%}ccfe?watwe

first approac t he nucl el ¢ aci S can
thereafms In‘sedad tyvithickne etmuon dearker” ghrteeseqummcefof tlnen gector,

ecorBbb G R anddh SRS S5SEBE AR Thschi o e gene

functionpresisé RrtesitbasittebSmBRIeR bRprdRgidi dbie R Kb identified by
hybri di zati on using. probes conprising sequences that

assai@ ferdheiasivitis biechemicals o nyaupaloginal gbawctaristics béthe gene

e BB 15, SEPEBAGE RS AGE GRS e
assurabs erfanciignatigrdctive cosfn@atiben marker" gene functions

(e.g., (3-galactosidase activity, thym dine kinase
activity, resistance to antibiotics, 15 transformation

R A G )

expresemgdhe DMA arqubetescafdhisl inveritiort. hldsﬁmtéﬁbr@s&@hdlectors may
odi n the rotein of the invention, a vari

consugth r&e PEGNRIHE ObEh @@pcpepgpqak,gonchromosomai and synthetic
DNA sequences. Su1table 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 2y plasmid or derivatives thereof; vectors useful in eukaryotic cells, such as
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thereof, is inserted within the "sel ecti on marker"
gene sequence of the vector, reconbinants containing

wobhigoksreert can be identified by the absence wir/tido4/040853
gene 20 function. In the fourth approach, reconbinant
expression vectors can be identified by assaying for
the activity, biochem cal, or inmmunol ogical
characteristics of the gene product expressed by the
vectare gsefil iminseck ot mmrpaﬁﬂn cells; vhators Heri‘es&bfresrsecdnbmatlons of
tive confor

plasrB i oGS PR 2yrH RS AR e S b aEdbmodied (6 Employ

phageMRNANFHItABS e bsSiBneBRtoY s idhceSXRR @ B Mg t he DNA
sequences of this invention. Useful expression vectors

consi st, for exanple, of segnments of chronosonal,

e AT BOF T o BN R et
vectd?@,céuijh@é bupnhasnmed toep\ang(BamH? Srangsls; Sainnfrs), pyL1363

(Bamtbhs‘gm@e ﬁ@aéJEethd)lofl p’K/Bgfllarﬁyllﬂ raNd Peib cloning sites Invitrogen),

pVL1ROBBAE AU Z\(o?ﬁﬁé‘m B’Bé‘ﬁ?}(%@gﬁ aglgdsg&ﬁ—g[‘&lgﬁug%?te,

Sumimilss ared mwtrb@@l)aaddfplglmﬁml@sami-mg Byt PN Q@sh] PAYRD Blindlll
asm ds such as the 2p plasmd or

C'Oﬂl%ﬁﬁ%ﬁﬂ%g@# BF%@GO%B@%%H%@WQWSW%Hawir@g@rzr) and fusion
vans i e 1 VL GOORAIRERTE OO ARA ARG o st

vectors use S; 'Vec
whichldve BaH1r mmgonfonrmﬁal l:[erms)mth masm;aimlmuﬁqnh SoenrbbiAg, pAc701

| difiedt |
and D Balias bRred03k iﬂr  SbEroT ToBRRTarS . BAGIRD (a1
clonidd§itd BE®ast dziis EHeam bfa Sﬂgi;e‘dlnﬂ‘ihﬁlélﬁor?w& sion

systens, both non-fusion tra vectors as

Invitregan(A8E))| and pEduaBagiisA4B, C 3&11&& dd’f&ranh@asllrtmf,rames with

93
Bami3l 11> Py PG 2R HigRT Boniip gt S-tariad] psgliy Tor ProBond
purifigatioh3 9Ad (Res/WhitePetbmbNaht scréeRing of d;ﬁé@u%s fﬁﬁhﬁb%eﬁg?idm can

and BanHl cloning site: Summers and [nvitrogen

be usgd) ueBacl | | (BanHl, Bglll, Pstl, Ncol, and Hindlll 10
cloning site, with bl ue/ white recombinant screeni ng
possi ble; Invitrogen), and fusion transfer vectors,

sMelmmah@mbxpnﬁssionwémstdmnm Resd Baisk iAMke vehtion include
site, in which the BarrHl recognltlon site

Vect%*e\ylthén%qlwetmemomrﬁq gHshows theadihydroilipiater erucipse {BHFR)
prom{ef, P) S FRTEL vee! Bty DI LS R JEERS, G

DHF RImetistreseate ab-amplificatiod veotor néudhaas pEDC((RbﬂD SallpShal, Smal, and
Ecor| B Sp e by BEraras bR e $41C sad DHFR; ses
Kaufnﬁ‘&i@'Cuﬁ@r‘i{‘ F"}*o%’édlé i MORE ot BibRgy 216 M2 GO N aAARRES a

for ProBond
glutamine synthetase/methionine sulfoximine co-amplification vector, such as pEE14
(Hindlll, Xbal, Smal, Sbal, EcoRl, and Befl 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, Hindill, Nhel, Pvull, and Kpnl
cloning site, constitutive RSV-LTR promoter, hygromycin selectable marker;
Invitrogen), pCEP4 (BamH1, Sfil, Xhol, Nofl, Nhel, Hindill, Nhel, Pvull, and Kpni
cloning site, constitutive hCMV immediate early gene, hygromycin selectable marker;




10

15

20

25

30

purification, and bl ue/white reconbi nant screening of
pl aques; Invitrogen (220) can be used. 20 Manmal i an

wogmyoggﬁgon vectors contenpl ated for use in tHeruS2004/040853
invention include vectors wth inducible pronoters,

such as the di hydrofol ate rggductase (DHFR) pronoter,

e.g., any expression vector with a DHFR expression

vector, or a DHFR/ nethotrexate co-anplification
Invitregenp pMERE (Kps!, DI, (W) Hirglll| Noibbéhal, SfinlBaraint cionlng site,

UGG ToP GHSIGIERIA I8 Bt ROtr BV St TR Rel Rt FERer
Inv;trﬁ{;@ﬁ)"%@i@& F‘BMH@CW%T e 1o, Mirel ZarldLRBAD cloning site, RSV-

ative [ 'ut'am ne synt het ase/ et hi oni né
LTR pmmohermmm;nmsamtabiedaaﬂ@n Ingitiogen), QRIEP@ $KpaiEMhel, Hindlll,

Not, Sl 'Si, =i e PEopng S, Re-Rd RRARED (g4 il SHeB8ble manier,

InwtréM@ﬁT‘ ap8 FRVHRYRE\RITR sehtsteColyhiaain sblbciifé Redrker, N-

nmbodi ment, a vector that directs episonmal expression
termluaumptcdawrmabdﬁ viggdioBiondBgsin and elsayewBly entarolsiaase;

fnv:trﬁé%rg\ $§'I%Rﬁ§§?e Wﬁpﬁ%%ﬁg%&l\ﬁcﬁ}g Iﬁ%r l'g\%t fé-l th[%'rft‘f\/ent:on

inclug® E)R‘CVGMM (V-ﬁnHiﬂVBbm !ﬂbﬂTTSer andy4p 8l yeiing ské @ﬂa@lsalection
InV|tr gfw’ﬁ amHl, Sfil Xhol
In‘”’[fﬂﬂ@ﬂ) PHCH:&SVI (H’ Pl @stXl, &@(ﬂ Kpal clopingrsiiey @41@eselectlon

s S3  HRE bPE e

Kaufmaf, 1991 tsupgenior usdikddoldimni to thlénnVentWﬂncluldertht lake not limited

to psﬁﬁa 3%2‘%'%?#89@“@ E@“ﬁe"' 5 %f’tfotnﬁy@\“ﬁﬁf#l Smal, Afll, Narl,
L L AR i o SR

selegiivojranelrp THgptEd Sl (EmbRt,dP@‘tt-%l, deohitkindl], $hali BaodHdnind Hpa
.PREP9 ( Kpn dl | 5 Not], Xhol, Sfil, and

Clon"&ﬁit?v@l(&?ﬁk%%t lgc{_l‘?fg\/ LTR pronoter, G418 sel ectabl e
mar ker; Invitrogen), and pEBVH s (RSV-LTR pronoter,

h)&grorrym n sel ectable nmarker, N term nal peptide
ast ambr@ssnoa ystBongan @lsabe heed laeaardingte the invention to

xR BT Gt toey P B ariaRt e S oE AR Alderyptive

therebRQ#diWa 18 cthe InonBeisidn pYNES ) vedlorl(Xbah ‘$pﬁD 8$h01| NotinGgsiXl,
site sel ection; 10 |Invitrogen), pRC/R

Ecowm Bamlslaeﬁacbsifw angtfrlmdbkb%lpn@g@lﬁ H@/l’rm@) apihg fusion
c r ) ni
PYESTALP: SrObelr sl SABLbiorB Rl BRI, SRFHLSARL A, and
Hindi$lugloming fsite, N&ermw@pdpm parifidtbwith VeoBond reésic landecldated with
are not limted to pSCL1 (Smal cloning site, TK- and
enterpkingse: ly|t@genyp m !!Sé’@éﬁ icandiaempleyed aoqgrding to the
invenlﬁﬁﬂMl BanH , Apal, Nhel, Sacll, Kpnl, and H ndl Il
oning site; TK- and R-gal

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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15 sel ection), and pTKgpt F1S (EcoR, Pstl, Sall, Accl,

Hi ndi 1, Sbal, BanmH , and Hpa <cloning site, TK or XPRT
woRbaRE100N) . Yeast expression systens can al spcBesieethosss
according to the invention to express the protein of

the invention, a variant th_%r»]gof, or an anal og or
derivative 20 thereof. For exanple, the non-fusion
PYES2 vector (Xbal, Sphl, Shol, Notl, GstXl, EcoR,

virusBstsxich d3apadliloviiad; yé@mlv,ecaj‘rd bﬂnmdﬁidagbhaymmss(etg lambda) and
Invitro r the fu3| on pYESHlfs B, C (Xbal, Sphl
plasrgthpnd &%?mf Bhyectersofe aig¥el , kpnl, and
H ndl Il cloning site, N-terrri nal peptl de purifi ed with
ProBond resin and cleaved with enterokinase;
| niwi addignem g, hash cattstramrmpy die chusendbat ibedelatdoihedxpression of

_acc rding to the i nvention C particul ar
he I S AT CERAT B DG ST ARG 16 R prpdusap dhe specific
fashléﬁ‘tﬁars%d TRkSRAS hgﬂ%ﬂs'ﬁévb%%ééteﬁﬁk Qﬁi dé Hlechanlsms for

propagate i1t. Once a suitab st system®™ and growt
the trapstiitionahand pesieisansitiicted grocessimganthmodificatiers $¢.gn

oSBT 20, B U AT, Bt e
or h&.@@rﬁér’r@s@éj'n b ehosien tdes e ehd absirédhididafion @R processing of

following vectors or_their derivatives: human or
the fereigraprojeinusesessedh koy axaouile expressien i a haeievial sysfem can be

ot ORI FRRRREES o1 o

vectors (e.g., lanbda), and plasm d and cosm d DNA
vectors, to name but a few In addi tion, a host cel
strain may he chosen that nodul ates the expression of
SILﬁ@%@HQéﬂﬂﬁﬂi%equences or nodifies and processes
the gene product in the specific fashion desired.
Different host cells have characteristic and specific

nec RasH sdibofftRe préé%tiﬁ\@hﬁbﬁtdlémé‘én B8Gsed to Froduce nonhuman
post-translational processing and nodification

transgepiscimals. oror Xaseplage qne gnbOdm@itgaéllosts@ejL@”rtbejtr)vafﬂlon is a
foritfed bRLAE orfPARBIBIHER el PREMAisH seREBheR ShTEo g to

SEQ mmw(es;sm@e béen Mirddugefl 0'Stictirhdsk eelR theprinass askd fPEreate
exanpl e, expression.in a bacterial systemcan be used

non-higngh yanegenicanpalzdaio whickdhe sxedpnaisssanyansas bave been
mtrodUc%'dq e@{ﬁﬂi‘%é o]‘gl‘ldﬁuﬂ(?%&fé:Fédonﬁilnéﬁearmﬁgf%%ﬁtwhlch

nven |on SO cdn be use uce non

endogemwemmmﬁﬁv& bdeor alitadp lSelchlamlmals arghrdfurmnt studying the
nis a fertilized gocyte or

functipy Ases aeity S i BRI ot H® SREHOS Ght dhicidentiying andior
evaluBBhf $IORNERI of e protein of the invention's activity. As used herein, a
“transgenic animal” is a non-human animal, preferably 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 fransgene. Other examples of fransgenic 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

chstructive pulmonary disease.
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SEQ I D NO. 1 have been introduced. Such host cells then

can be used to create non-human transgenic ani mal s
wol0b6seedoch t he exogenous sequences have beenp@Bus2004/040853

i ntroduced into the genome, or honol ogous reconbi nant

animals in which endogenoug2sequences have been

altered. Such animls are useful for studying the

function and/or activity of the protein of the
- i rAeosedherain, therteina elransgeney rafers de exeganaus DN that is
. nmodul.at ors of the pr Ln of the invention's aciivity.
intogfQiSd Bl e et oPs B Baehiehch bR FOS € Bn o sy ilank and that
remaifs [FBihe GRS aPine rAalPEERImalNOTiR: RasdeRMicls #e expression

rodent such as a rat or nouse, in that one or nore of
of ant ercasisid genst produchini anRgl of heleierlstypgstar diagdesmef thertransgenic

._exappl es ;of t.rans ' ' i nel . noh- hu .
ani R 8B0 Herk 2 AGER GBS TRk Rp ARG KB human animal
prefeablyi Piansmal, troréd phafetaldy banoesd ddivrath anfentibgenous gene

invention is a guinea pig that overexpresses the

correspeagingriostE@HR. N & hep dieeariterpd by hamalegels rqcopnhiration.
a3« Bl 8 et SRS apR B oo R

ul mon sSéase.

mole20RSh{I66365H T ald8A P MO40IRT, e.goZarfembserhiheslbbhthetardmal,
rm "trans%ene" refers to exogenous DNA that is

te

prior it dgyelepaent of ha #Mfbnone of a cell from which a
transgeni c ani mal devel ops and that remains in the
genone of the mature aninmal. The transgene directs the
expirapsgamic aoimalfdine ovkedtige canpgreocheated oy mtredacingar rucleic

i ko BoPoa ST &S bR T P uciiof
fertilined DB%{U% BB of tHY lﬁcﬁr\‘i&ﬁi&i’cﬁ]dh effiiSdesciBES above. The oocyte

preferably a nouse, | an endogenous gene
is thagpallayserbtaddenplop irSEQsemiopiepnanidfenade fosien anieal.byhe cDNA

s 33088 3s EREINTIAT e SAloels ERSRERYbAEes o ramsgene
into tABlgeFehfe 64 heAdeeshrd Mitha Aftbindtivelyha rdHhiMan Bofologue of
an enbryonic cell of the animal, 10 prior to

the hyan g puchfasthBIoNRe gene, pan pariseatsaddassdmn hyridization to

. . . . j 7 o .

the oLRYEBH PRI SERALHER, st b Strdhsigy fronic

sequehessahd ipolyadehgation eignatsaled eandde iaclubledtin thez@dnsgene to
oocyte using one of the transfection nethods descri bed

increggp the effiglensy ©f erressiod afiba ransgeret A dsslisrepeiic reaulatory
i |.. . .
sequifiEH(apBar Beery A Tnked REE rgEhe g 17 iebifon fo direct

exprasaiorbef thetprothirc efithesneeticaniapamtculantaist Hdetheds fier génexrating
on- human, ani nal,. Alternatj.vely, a nonhugmn hopol oque

tfansgﬁmctaﬁ’émﬁ!maﬁ efihngo manipulgdon, ahd it QygEtion, fariigularly animals
such '23%hREeHrdaSR~ENBBAMRA th& hA3HCAel @escribed, for example, in U.S.

Patent 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 fransgene in the genome and/or expression of MRNA 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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the cDNA corresponding to SEQ ID NO 1, and used as a

transgene. Intronic 20 sequences and pol yadenyl ati on
wod@mab®oal so can be included in the transgengct/os2004/040853

i ncrease the efficiency of expression of the

transgene. A tissue-specifi®3egulatory sequence(s)

can be operably linked to the transgene of the

' ti .t ' [ f th t ei f th
randoYE T QS Bl EBh ER e RS oot Semcsanis ngimals
carrwrggﬁlam@,ia%ggh@gl s via enbryo mani pul ati on and

m:croi njectron, particularly animals 25 such as m ce,

are conventional in the art and are described, for
4. 736,866 and 4, 870, 009,

' us P Nos.
E. @ EJS%F%??‘%&%?%%%%%P'%%& qrimay Fayectong irppargdi that
, : . b
contetFt)ir?i gg/@a%ea @Uﬁﬁ?ﬁ?ﬁg th éﬁgﬁ?" ’[h'% %Y\}@ftl?g ggiga, ;?hgh%%r a non-human

Col d S
homq|eg of gﬁg@@e @? thesiorentionaei @ ha anerinengengdnit whicher éé&lation,

: . ool | ar t ho are used for production_
addlt*g%‘n %x{ﬁ.ga%ﬁﬁ.ﬁ%ﬁslbagn%e%lﬂpﬁﬁygeqaﬁ} e%’fjodalgq}raﬁgg,efhl@cp(pnalkmjisrupt,
the ggea «nfrﬁ]eaimdénﬁore.xm@?@i’tmlaﬁerﬁﬁlﬁ%‘r@nt,tth@ veBME H?Qgh%d such

otnder

i ssues or cells of the animal's. Atransgenic

t
that, g hegiolegris espmbdinating the enteganousdrtine isbigrupteidnfahstionally
|

(ie., GG Oes HAHRAGRE RS Basstarohtoms Faskout veoton.
transgene encoding SEQ ID NO 1 can be bred further to

ot.her trapsgenic animals carrying other transgenes.
T%‘ngmlt‘@[}a%?ﬁ)\ﬁ%ﬁt%mb?é’@él@@ﬁﬁdﬁﬁlﬂhdhah@h,hmﬂtﬁegom is

reconﬂiiﬁﬁﬁﬁrf, Ghé %Ho@eéﬁﬂ% ﬁér?az 133%&&123(2&&@“%2{5/}3' oaﬂﬁ%é%bﬂgﬁtill encodes

gene of the in ; :
functipealmrotpinfe. ghengepsiresin tdmilatonerdgiom cag b8-altefedtHdr@Sy altering
ddition or substitution

| whi ch a del etj on,
the o FESS o0 e Pkl SIEPisty) o al ter . o.g..

functionally disrupt, the gene of the invention. In a
articul ar enbodi nent, the vector is designed such

Y
tiethe hemolegeus traombieatiorbvesior, die altbedaultion 0ot gangis
| onger encodes

Lo , i onal Jy. 10 (i.e. .
skl aENTRES B A el G B b G o
allow foe dionglogoud teioRihaRIVio ddt@r BRRISEN e e@%ﬁb Y258 carried by

h Sﬁf{h that, on honol ogous reconbination,
the veg gndegrNqus ganeainan emboianic siese call.t Ehe addiiional

i 069 S 1T PRl 01 s RS BB

recomblnatierwits #icoendrfgehbes gedeg aneitll ré&@r@kilol&ﬁsé@ t@f flanking
por £ 1 on

| nbi nat i . the al
DNA (Bpt g R and & ppshednelidenin e watoisoends Fhamas et al,
) B I W ' t he. t [
O B R b AR LA o iAERE s i BdiRE Nebed . "
exogenous gene carried by

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., Li et 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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20 the vector and an endogenous gene in an enbryonic
stemcell. The additional flanking nucleic acid
woeeHiRERe 1S of sufficient |ength for successpetius2oe4/040853
honol ogous reconbi nation with the endogenous gene.
Typically, several kil obasessgf flanking DNA (both at
the 5° and 3' ends) are included in the vector (see,
e.g., Thomas et al., Cell (1987) 51:503 fora
Progeay drariperimghthef hdroaiogoyslysecambiniediaiAdn the geomsklls 280 be used

to bregf eNiaag in i3 ST DL S PRI PR e NP @olagcshitscombined
DNNW%érrr‘ﬁ!fr%dﬁ"&r?Qni%ﬁﬁ &ihd ankgyeati on has  honol ogously

reconbi ned with the endogenous gene are sel ected (see,
e.g., Li et al., Cell (1992) 69:915). The sel ected

oo 3By eSSBS omologous

recokibfant @ninals Bira delrib&d fUFHeR P SRR Q@FeM OpiAitH poni ¢
Stem Cells: A Practi cal proach, Robertson, ed.,

Bio/erhnotogydd 89 1) 2:883y83shand isP LT R ublisation Mesi ¥l {1354, WO

o110} L8 ST o2Pe SRR ah R LRSS FsR T EBARbworatea

by refé)e885/ 066209 PCT/ US2004/ 040853 - 54 Progeny
har bori ng the honol ogously reconbined DNA in the germ
cells can be used to breed aninmals in that all cells

ofy.t [ i 0 VAR onhi

o B oS e OGP RSO B g
contdinrsetamted sysibmsdo aliond fog eepulatedabrasioroof heciaigjered One
exan‘-?p(iml ogous reconbinant aninmals are described further

[

e of gHifle g syslam snthecefiedh reGemipnaserexHaB) eighagiadenhage P1.

For STPAEN L LRIBER Ll ettty et e HoProc
Nati Af:advﬁ_ci:tjsa\r € 9CRL 88 m{’:ﬁt@:BG. b&nmtﬁéeemple dfta tecoamsinbss system
s PR 05 binght SRR RE oL PR eelieh S, Ko (1991)
251: 138Ul 9490 [EXRFERAFORBMiNed §ANSHI BsePiE re a@%@r@ésmn of

such a systemis the cre/l oxP Treconbi nase systemo
the tieasgene, aiiagls entainmg transgenesigncodimgdioth ke creerdooxtbinase

[ . . vefa0. .. Lak l... P 1
and & EFRORIORIT 4T R85 s G aysf S5 B Afovie Eouipi e
cons®iictior ec'ashbleasensyshie Anirnalst B@.,Waﬁﬁgmbﬂmgémtaﬂmnats,
of S. cerevisiae (O Gorrnan et al., Science (1991)

one copfainipgia trgrsyeny ‘13“%{3551?%@39@3’[@@Qm’iﬁiﬂrﬂi@bﬂ'@}@héﬁfﬁ@@bining a
transHSAg chBoliRgY ABmiRLESSi on of

Clones of the non-human transgenic animals described herein also can be
produced according to the methods described in Wilmut et al., Nature (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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the transgene, animals containing transgenes encodi ng
both the cre reconbinase and a selected protein are
wonessweére. Such animals can be provided througthrdi®oL640853
construction of "double" transgenic animals, e.g., by
mating two transgenic ani malgs. one containing a
transgene encoding a sel ected protein and the ot her
containing a transgene encoding a reconbi nase. C ones
aninmel wilhiee aatiemaiobihetaramad foincthabtheatea|, dag cihebeinbigr el is
. | so can be 25 produced according to the nethods
isol ?%Cgcri bed in Wlnut et al., Nature (1997) 385:810-813
and PCT Publication Nos. WD 97/07668 and WD 97/ 07669
( amEUMBhANsel ShdRIeBiid HCRERVEHIRA by reference
herern in therr entiréties). In brief, a cell, e.g., a
somatic cell, fromthe transgenic animal can be
i sol ated and i nduced to exit the growh cycle and
enthg n@E\@r?a% oteele protaing, pselein hersalogagsbantihasgies of the

preslyeREEUEE B8 1S, 0 SRSl PSR ol pore o v

fo!iovmngnnamodh nmecmnWMaysgeb) détectisobhesag ﬁjern?chromosomal
reconstruct ed cyte . then is. cultured such that it

MapRIBgeliTHe WBingio P ES B Palpaek sLptesictypdnedigine; (g.9., diagnostic
assanf1 Pﬁéé&daé 8, mBﬁﬁ?ﬁ?@%ﬁr?Eﬁ”cfiaE% &Jra%tc%beﬁﬂh@é ): and d)

fsrln orne o e fost
methade Bf Q%Bﬁenﬂ:(@‘lg meetﬁmpropﬁﬁlaam)r@hembm oftHd invention

interé)(gﬁg\fi I&Bg; ﬁ%llq elgreprsgqym aé{g{ t%ﬁafg:g&tb@;%% | !gi) ée?gjﬁéﬁog Qfe cellular
prollf%tmdﬁl)%gﬁiﬁﬁoﬁ Bf’@éﬂdlé’fndlﬁef'aﬂﬁaﬂéﬁ'(ﬁ ?e@ﬂ‘aﬁoﬁr@f 814 &Rival, and

pr ot el ns, proteln honol ogques, ant i bo
(iv) r@gtdatm of ealkfinction. Zhe ise a@dmuoée[@facsiunmenuieetoféhe inention

can hE 371, L BRE R B o B PG Y. s F5H0855imcA

expréﬂ@icﬂﬂ@é@tﬁﬂin a RegtiaNdn dengstHerdpyd caﬁcﬁ’fs? ol detect mRNA of the
bi ol ogy , dlagnos iC

redictive nedicine
Inver&@ga(w 'Br%é'ﬁ'gﬁ &t SaEWg)sOr tﬁmtwira we&lq legionlin argesiesof the
f t
verf MRATRSA0EREL Y or 3o ndh FENR IR BT acation,

a proteha of theemm/ennon tant bearses toischean tieigs o lcoHpdunds ah&l Mddulate
can be used for regul ation of cellular

the pfGIn 4GNAY P RUDTEERPTY B8 Yl 45ie LRt lardes charactsrized by
lnsufﬁ’dléﬁt%rl%\}gcb%\/é”brodddtbh df%\%@{ah&l% fot&uﬁ' 'S&a’a‘éx’{lhg%r the

regul ation of unct The 1's
produdiioheif prateirdfommis doai Mmcﬂectrbasedmeabemnt adinity eonnpewked to wild

expr.es e pr e inventio
type pRLSHARARS b8 PeprEed il SeGrareT st T8 addticR, 3n
antib§@P6f heahdMichRRr 58 L58A%) delcRt HRY %ﬂso'ia?@'@reﬂ‘elﬁé“&nd to
invention (e.g., in a biological sanple) or to detect
modwuatganetsir atdiyo M heninyegtiorefusther pertains to novel agents 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, thersupon leading to the binding of GTP to
the G protein. The GTPase domain of the G protein slowly hydrolyzes the GTPto
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invention and to nodul ate activity of endogenous nRNA,
DNA or protein. In addition, a protein of the

wo hféapdh®n can be used to screen drugs or CONREIDH4/040853
that nodulate the protein activity or expression, as
wel|l as to treat disorders.ggharacterized by 20
i nsufficient or excessive production of endogenous
protein. Screening for the production of protein

GDP feeultig] bateheormal eonditises, inreedysor deactbetioni tHowever,
ared to wld

constiuvB AR iaeePiars BRTRE 0 RdaReEi AP I8 & Entt body

of the invention can be used to detect and to isol ate
proteins and to nodul ate proteln activity. The
i Aventhyeiolyzablbeubprateadi@ protein (EB]1GFENEscanibatuseddd

e TR S5 USR-S AU 0y it
recepB‘?é e‘?’?’é{\ﬁﬂ)r ane NN RSKIrEPores v [FSIGTRYBUaNMe Bsél to mé)mtor G

roteinm receptor in the presence o0f endogenous |i
protelalcbuphng ROmembranes ot berabhsepeptaad preapnaesof ligangk (Toaynor et al.,

ot PhGE SR et A0 s AR Ble 7B Pap KBt i or

initial Qar%%ggzmdmméﬁ RohpoViRdg 08iRéd G20t E68TS @éa@ﬂééw@ﬁmame

resul ting, under nor mal conditi ons,
to all Gawetsivcodpledreceptpinvithpuieesard t%tbﬁgamwlarv@ grotein that binds
to th actlvated receptors continue to hydrolyze GDP to GIP.
o the KeGRiChy dr ol yzabl e substrate of G protein, [35S]GIPyS,
can be used to 5 nonitor enhanced binding to

menbr anes whi ch express constitutively_ actiyat )
r Gs sjimolaies thagmmime AdeNAKdySkases why ﬁt%@"ﬂté@ infibit that

enzyn%g’ S%%Wéﬁ k‘ﬁ%ﬁmq the %gts E\Gel%gln%mas@ ca%@&&% ﬂ}&C&HW Ir&ien of

ranes I n he apsence resenc

ATP 16 Wl?omueg ccﬂist:tutlvw a&iwateuh@@lCRs&ﬂ%):ouﬁledhe @gaarﬁﬂe)m are
referred us

associ3{be nilh 13gieasR g IWAT (YRR R0 RiERYehs [pstiuel
actlvafé/cfé@ﬁ’ljiéﬂfh? %gh?@édgf : gﬁ%gb] (cﬁ‘tl*:‘wog tpl@tefrg?@ éss@mated with

I n-coupl ed rec W t ho
decreased ceihl!ajr Ie@lprcﬂtoéuMPt haee Bindigect Mechamsmem‘@mptica

TransERTR, Pt Bn P BHUreo T LD Bl ¥, fis-spfhaver

Assoéi’lét%ayirﬁél 1000! RS abSAYZBSt HERCEOANIF 6arPBe Used 16 d&Témine if a
MP; t hus, constltutlvely activated GPCRs t hat

candldatamoenpmmdas Emlﬁtﬂérsﬁ aganisida dis Ercepian vhvarely &dapgroaches

cel ar .1 evel s val.y Y
owts it 1 A Gadr B PP et DE LR, A e AiBbaljet itk camp
antnbd@f & ﬁ#é“uﬁicﬁlnaeﬁﬁﬁﬁl@ﬁ\-ﬁdséd fdrmade i apsther eaibd:ﬂtraem ewehsle cell

of cAWP. See "Indirect Mechanism of Syna %
second messenger reporter system assay is contemplated { ee CT Publication No.
WO 00/22131 and incorporated by reference herein in their entireties). A particular

embodiment 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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Transm ssion", Chpt.8, from Neuron to Brain (3°d Ed.),

Ni chols et al. eds., Sinauer 20 Associates, Inc.,
wobasshes2bhus, assays that detect cCAVP can be upediukshos 040853

determine if a candidate conpound is an inverse

agoni st to the receptor. A \iety of approaches

known in the art for neasuring cAMP can be utilized.

In one enbodi ment, anti-cAWP antibodies are used in
activatedEGL-fnked senpptor eaiisesithe anetmulationisd diiiding thahthsnadativates

| | econd_.nes Qrter tem assa
the i A P BSS BN TRORSI PLEI ! N 1OPA i aTBlsi £11gh as B-
gala@Bsidabe oF W@?@éb bier ehR betetadtel fisthd étahﬂéid biochemical assays
entireties) ?artlcular enbodi nent” i s the SPA assay

(PCRyblication M@ Da/22r1>33rm¢carpgrated hyaefeéemeeuemﬁect
cyclic AWVP drives gene expression by pronoting the
bi ndi ng of a cAMP-responsi ve DNA binding protein or

t r@m@ce pidteins| aedtras CGRINR) G, e Wk ebiatdteWith iatvatich of the
rormter at_specific sites called cAMP response

enzymeemﬁﬁ@ olipagedri waishtm durapydealyzemther phasphglipid, PifR)geleasing

oo Bl LG 00 AR S S B 28 ot

(IPB)Fdha;easedj eccgmfagmrofgl?ﬁes a&s@ilat?(i?wﬂﬁ%amwdﬁ% -8sociated
uci f er u as a constitutive

reCopIg RS Bt PO AGRET PUBNEAEER No U @81221 3k ed

mcorESﬁ’:ﬁ@él Bg géf%‘f'ﬁﬁée ﬁ@l%l@cc exg@tﬂ‘\é}rﬂe@éctqﬁy%cchﬂﬁ}iatic!ﬁe&n be used

ctivat ene ression of th

to depsrrmlm if.a darwldmemmwowtblsamnvsmemmlﬁto a Gg-associated
act§| dase, r luci ferase, then can be detected

recerfdf fia P BEFRAIPL AP -2 Segjaled PeTPioi pIsG:Aandre examined
usmd\@n AYQ r%@b&%ﬂﬁéséﬁt%%?ﬁ{e%%ﬁ%st\ﬁgétﬁgﬁ@rtfeepe'h%l(eﬁt ghosdrrhohpase C

her G proteins,” such are assocl
GaUS% antneamn\dtgemsoionttamlnge%ﬁy a‘te,m@“ﬁes gl petsmtéd Gykeisshciated

recerfs Vet atE 3 1h8BaREaT B oirtestin i siveh Sebiacy Wikigby
invers@agbhiets willkidmbnstrite ePisdreasd InPslich &xpesaisRd

accunmul ation of I P3 is associated with activation of
Gq associ ated 10 receptors and Go associ ated receptors

+ B BYIdePhe Rl R mdth AP lefed e O PREFE 8 h s
assayf pfortidentifgitg moduletcﬂsﬁﬂenﬁcarfdldateaﬁdeﬁadcﬁnmmmg@ts (e.g.,
n inverse, agonist to a Gg-assocjated receptor or

Pepliges. pepydprying ’f*%@@mlbmolqgai%s%ro@haﬁ fé@!gswwétbmckt%m@éems of the
invenfiéh oPRafd ﬁ?g{?ﬁggtd& o Sh bt dﬁﬁ ; P&‘i tfﬁ eﬁﬁlﬁg}@ e&@naetssmn or

neasur es depende osﬁho I pas
activityanfdbs pactein: ﬁcrmxanfplgdhescmlag asmsklﬁscﬁbed&iet@n could be
associ a ed . rece i

Thus, t ted t
used J Bt At aiids Sr e PhiORBIsks Bt BedPeaplar tatavpuld have
utility $6eSatin ropeMial asthma.

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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I nverse agonists will denonstrate a decrease in such
expression. Al so provided herein is a nethod (al so

wo Bhgsded to herein as a "screening 20 assay" pciRis2004/040853
identifying nodulators, i.e., candidate or test _
compounds or agents (e.g., -Peptides, pept i dom neti cs,
smal | nol ecul es or other drugs) that bind to proteins

el plsifod; Ahé inteRtierfpray Befiklsefiing oty Ghromalpdsaphupestection
The Pislbgical i[HFng SHABBER is ﬁrﬁﬁe@fd ?&ﬁidéghtﬁ'éﬁéé’ gfgﬁlf‘esﬁ{e cprﬁgr four

herei n coul used to 1 d conpoun
apPrHRCEYD ﬁl‘%@Bleabi&f@ peptisis, opnme@mdamngdan s&falluhblelctlbe

iorafig of BSRRO AR TIRE ABlog B B bR 1B E RoduBin » o

test conpounds that bind to or nodul ate the activity
of _the nmenbrane-bound formof the protein of the
i nkXamnples,o p‘@‘ﬁtﬁpégffﬁlﬁj@e@ynmasleo@‘ roaldeylandibrariespeart befound in

e 1958l A5 G5 SETBRUNAY Lol PSRl oo v

al., RrppNzlchesd 5o toammenpen ﬁ|14122b2@d16énﬁﬁ%hh(éi%l kumu t:'ﬂem (1994)
i ncluding: biological libraries; spatiall

37 2%2@ @@% ghile Peirare 61985 1260 ﬁ%samenﬁlam P@geph@\ben Int Ed Engl

(1994) 332000 Carcttetals Wrigel) GhERAEY KRR 4168 44:206 ignd Gallop et

al., J20ed/(De62 0T V7L IBZR04/ 040853 -58- |ibrary nethod;
and synthetic library nmethods using affinity

chromat ogr aphy sel ection. The biological Ii b:rary
[
oL IIaRES of SohpBLlBE g BEBreSiyed RS (1, puloRen

Bio/Tigshnigeps i(1992) 134ARr42d) os nalldeadnl(ba:ml, Naltmrbr(aeeeé)ssm 82-84),

chip PR Nyt FYa S Sbenba gﬁﬂﬁr{ééégvgégenﬁioiéﬁwos) |
spored .80 PRferf NbDS sweds y 51403 gegaéﬁd g /g%(sigf@ Ba%ngg%g:uu etal.,

DeWtt et al., Proc "Acal
Proc Bladl Agad §¢i, USér(degthB msad 888) otphagd 08ett 8lall 1Bdience (1990)

240 HEES IR e gMEaSIRTRHES i 42 B 0 Ko

I 1
o i G s LY e ) v

dlSC'%ﬁUgeS 97 aach ehism foreaning Bersrgss are heerperatast hemrpbyx neference

may be presented in solution (e.g., Houghten
Bi o/ Techni ques (1992) 13:412-421) or on beads (Lam

Nért apertcl @819mBodintsht 4 the pidserhinRantidm dar asé‘éﬁf i¥%€cell-based
1993), 364: 151515 556|) bacteria (U S. Patent .
assaglnﬂ@cﬁggﬁei that expresses a membrane-bound form of the protein of the

invention, or a biclogically active portion thereof, on the cell surface is contacted with

-a test compound and the ability of the test compound to bind to the protein is

determined. The cell, for example, can be a yeast cell or a cell of mammalian origin.
Determining the ability of the test compound fo bind to the protein can be
accomplished, for example, by coupling the test compound with a radiocisotope 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 12}, s,
"C or °H, either directly or indirectly and the radioisotope detected by direct counting
of radioemmission or by scintillation counting. Altematively, test compounds can be
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spores (U S. Patent Nos. 5,571,698; 5,403, 484; and
5,223,409), plasmds (Cull et al., Proc Nat[ Acad Sci

wo biB4oésk®P2) 89: 1865-1869) or phage (Scott et phryps2004/040853
Sci ence (1990) 249:386-390; Devlin, Science (1990)
249: 404-406; Omrla et al.,58roc Natl Acad Sci USA
(1990) 87:6378-6382; and Felici, J Ml Biol (1991)
222:301-310); the 20 disclosures of each of the

labeléd eegyinaticallyfwiile rfoeexample hoepadiab pérdédase) diikaline

phoshfigns e et Bad e ShAntit SRt SeRinanbn of
convEflcn o1 aﬁ?"'@bﬁé’@%@tfﬁ%@% BRRNRLUNTa AR dritSodiment, the

protei n of invention, or a biologically active
assay opmpoiscs nem@@tmg arcalitbatexiressas ao@mbrar@dmtattf@m of the

protefibe R B BB BTEe RerETbeLIol RIS eRESitace with

a knovéi b@mb@ﬁn@mlrﬁds ﬁ’]@bl‘b%lﬁtd fret a® Qbéayﬂi‘mﬂuﬁéemheﬂf contacting
manmal tan origin. Determning the ability of the test -

the ageajpaiidre with arlgst eornpeund ané dateramning the abiifipef tbadest

compi 55 3B v SEBbIAR A SPIeBAPREY BL ) o g o
comptdmﬁdttﬁﬁhﬁtewmnﬂetmotd}e comptisesdeferinireng m@abllltyrbehe test
30 blologlcally active portion thereof can

compgeing teibirchprajergatiaty ioniger Hf@tel'fa%ﬂ@d”"%'@iﬁfb@h% bjgpgically active

F s can be | abel ed
portiff PR o Qi The IiBhn BRI CFT, °F,
indirectly and the rad|0|sotope detected by direct

count i of radi oemm ssi on or cintillatio
cOuARPIET SRIROLIAGEt RB 553y d C@ﬁryP&éGHﬁSEPAHOB’QF%Q contacting

a cell?é;%?/ H%QQV f#}?ggﬁé@ﬁgﬁgf t?%ﬁgﬂ@ﬁ?% ﬁl@ Slnventron or a
bnolog:ealbo(amia@qqomdnkmeraef optibe el sadace withur tefsé cagpoand and

coterfi S IGY ol FBShn SRt BpBABIENLE" SARuEle or ot e
activify (ﬁafhé' el oﬁlﬂ’@%s ?tacttbé PortRFSRBrésTdteR\ining the ability of
cont actl naﬁa cel expresses a nenbrane-bound form

the test comgosn @mdulaie thﬁ @ctlwtmftth@ prefeimobihel ivygidian o a

piolodf e Ecslicfeh kERSEean €8 ahESipp fisch r SEnlb bl dBienpining

the aibilitytafitRe prétem todsing 46 br fintdraet witls aytargewmw@cu\kt Msaused
test conpound and determ ni the ability of the test
hereig falafi meerulee VSa%WQA#QLHeM‘g whish &g prafpiarfithe invention binds

or lntgl%'i:fsr W '|r{]ﬂ%1¢t11|?§, fﬁpbkérbélé) ﬁ]BFech%SSn J@Mdofté)?%[] that

nt er act I Ses termni
expreabei; tHey pafteinof tm@mvehﬂon oammlmd;le onliha duﬁaeé ef arstecahdi gell, a

moleé@gﬁm%ep%%fza?c::e H]%E ﬁFg éblfant\ég) ngg.%}p?q gl 1?:\:4 bjl@}{na] surface of
a cellgg‘]@i}ﬂ i e%i' a c@f&@i{sﬁﬁ&g ﬂ?@?ﬁt&lg‘é (rﬁ]%ag Irﬁé%@ﬁlé éerrf‘ber anather
mole@He e sgirotpimonpalypaptiddoline piresmtanventmnprlutceierembodiheant, a
targe% mo?eculle is ao(r:omponent of a signal fransduction pathway that facilitates
transduction of an exiracellular signal (e.g., a signal generated by binding of a
compound to a membrane-bound protein of the invention) through the cell membrane
and info 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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15 biologically active portion thereof, on the cell

surface with a test conpound and determ ning the
woakislosé2go of the test conpound to nodul ate (e.g@ryus2004/040853

stinulate or inhibit) the activity of the protein or

bi ol ogically active portiongphhereof. Determ ning the

ability of the test conpound to nodul ate the activity

of the protein of the invention or a biologically

adbéteempung thenabiliiyrod die proteibeofdie amgthnisdigdicafion to interact with a

taroef R B eEFTMRIShad A S eanBbbcheecne ahgve for
deter‘rﬁﬁ%lg diREE bihdifg Fnaé %ﬁtlcﬁﬁr%@dirﬁe‘ﬁl’z ﬁddé"f&ln‘?iﬁmgeth\é" attﬂ{tg of the

the protein o e Invention b or Pntera
proteit ohthennweintioreto bind teratpintsraat wibh adar@tmmieudemnﬂm: e

accofiyRntd bk deltininBaThe Safivini ol iaieek hufleaioe £grgxample, the

activily of leagiiet mdalebile @nty2gSk Y B? Bé{%\z&tl Z@IHH&'CEGH bfa cellular
associated with the internal surf ace cell

secong messeager obtheytargst .61, dnrataliclara /S. dlacnglycarml,dasl aic.),

oo 18, B5aRIERE LS % PP AL e

detedtinlganslisdudion oTAMRPBEBE gihe fe.§!, ANRIspbhSiNe @é@ﬂilhﬁiﬁy element
pathway that facilitates transduct i on of

OPG@JY #la'@%ql Q@ aucksigacid e@éogmg adsiegtehle gtaﬂéeraueaj lugiferase) or

ot R B0y gD, BN ARBORCH AT fton

part;dl_ﬂm arabbdimeng ig demlbedfbﬁiowmi‘@kainpleaﬁﬁ’ wieera the eedubtor of the
ercel | ul ar rOtequ that has catalytic activity or

mvenéioar'%f:evweﬂﬁa Gicio glichp €3laiB raskejiseat i on of
downstream signaling nol ecules. WO 2005/ 066209
PCTI US2004/ 040853 -60 Determning the ability of the
pr dneqaresemt inventiomsfuether a;ptphdsm aaelitfed adsEyampviding a

B A bl
comp@uﬂ@' Qﬂd gbférﬁmﬂﬁ{] ihe Hbfify SFTRE % Teidm @(IH 'ﬂgtﬁehﬁrotem or

ty protein of the inve t|on to nd to
bloiogi@aiim@wmompm thereofarBjodingo¥dbaliestcampnung to the protem can be

deteriQTRINST ity of ey rEdeieiodT bheis.” e rfged °°
embotirest tiee assaybipclighs cahReng Yhe Efcﬂéinl d¥ahé MeledhioA Br Yioldgically
cel lular second messenger of the target (e.qg

- activg pertigpdhergoswitha knovg sempgupd dha blncﬂ$>t§1eemr@te)ln to form an assay

t {
iR, SRR SLERHI T B i qle B Rining
the almﬁtymfﬁb@d:&%ﬁt@brrqmmd(te iiferach witbsthe nsbiein . "\waBteit, Adatermining the
eraply linked to a nucleic acid encodlng

abiiltyaofdggé%ﬁaqﬂ eHiddigrintegac) with ierrIpiai pf Hhe inyahiin cogpeses
I r
deterifi§ I abRTIRS 1o Pmpp R O RB Sl R e prai o
biologieadlyradiiwd poefiawtHenedfasacpheadt totthe &nbhve corgepine.  of
t he

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 defermining the ability of the protein to bind to a target molecule by one
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invention is coupled to Gal6 to elict a cal cium
response. 15 The present invention further extends to
wo0 8008@kd20d r €e assay conprising contacting a pr@yesRefs08s3
the invention, or biologically active portion thereof,
with a test conpound, and_ gigtermning the ability of
the test conpound to bind to the protein or
bi ol ogi cally active portion thereof. Binding of the
of thet @sthoelsrdiiriet @bble fardeteimintandibect birdiag Mmad attetriztive
directly or .indirect]. descri bed abpve. In .
embogiefids FRLETIINBREARARIN O InRdSSaRyP 9Tl trraediatk e astiyty of
o . co .  cal by
the pioBAn Rt B b e R Al e RE the precih i urther
modugate taeanggtonblecniea - arss@mpler thewatalytidienzyroatit acivitygf the

the assay mixture wth est conpound, .an .
tergelyDplecale g™ Anfuoaiatei s Bt o7 PRSP G Ay degeribed
previét{;éﬁ ract with the protein. Werein, determning the

abi

ity of the test conpound to interact with the
protein of the invention conprises 25 determ ning the

£ Bht gt gellrosaRseb TSy Pipeste FOETRF Ebhrists PaBfhclbo the
protefnUTRRE Bl rfioh e Hﬁl@?@aﬁpﬂ&%ﬁ@brﬁéﬁ #hdrebf, Gt a kne®n compound

assay of the present invention involves contacting the
that bindsttberprotsin thormmare assambiursi, 6PoigicERa the assaymixture with a

ortion ther . W t. . .
st BB A RES ARl e b SRTRY Pl pyerctwin e
proteifid qHeaétep (fer Geterdinimg! i bty dfnhe kidt)cohpundabiivetact efith the
the protein or biologically active portion ther

proteinescsmpRSasripterBinig fnerapildy of fhrpialalp pfgf%gr@yﬁjlyttg %fin'd to or to
moduig %@%?’%ﬁ{éﬁ?@#g@éﬂmo%r]@e protein can be

acconp exa e, by determning the ability
of the protein to bind to a target nol ecul e by one WO

2005/ 066209 PCT/ US2004/ 040853 - 61- .of .t he met hods .
 BeBePEs caB BPAT R RIoR AR BIeees il rsgessaity fo not
. . . 1 1 ’ 1 | 1 | 1 .
oS B B YL Ao il S oy
binding o, eerhapsreseptr cgypdativoddinyerigationmrmlugietingthabcan cpuse

wctivalion. dpneED e bt e rayRaLs teadl PR TRy o fe

receptdH ke ﬁmle@muthmrerexgegé@ Bf th GclBslrfddeat hosearitiibodies
e

determ ned as describ previously. Still another

activate bl cefinda thes Sagrotgin cascasiecav detarmingd by stansiapt pesays, such as

moniGF13 ANVl o RSl a " udily Pl gyt mepring, and
particQ[é)i'I?@fﬁl@pelﬁa;bﬂﬂﬁg, iBiimdsvdd)endricdiendl droibbaiesasy be pasferred.
m xture, contacting the assay mxture with a test
The mengsienal aalibodies sapihe ipachothe intagt weepins exgrgssed at the cell
0 . ' ] i Rl
surtaGEARPRER G KARRA T ot SpBIBI PEREE, TrelheyBush ddfoen ot
U.S. Pat &oasto98, 5717 tdam be 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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protein conprises determning the ability of the

protein preferentially to bind to or to nodul ate the
woebsadekoy of a target nol ecule. 15 Receptors ¢afd32004/040853

activated by non-1ligand nol ecul es that necessarily do

not inhibit |igand bindi ng-84# cause structural

changes in the receptor to enable G protein binding

or er haps receptor aggregation, dinerization or
cl G?ﬁ%la?‘ﬂ seingt thedrcepigs af t%ﬁdﬂv%tquﬂe FHosed dorpntibody to

o S WSS S .00 L XGELRS BALAA o e
to idehtifyartiich snoléades ﬁdmﬁaeaecé;htodiaeﬁvit_yaagﬁ \g@élﬂi o rggih%r activation
evels S 408Sr Sebirtio 19vRin: Heriios labacBirpdnete goals then can be
testdd o M éy;!n%r%sﬁ%? tfie ré?égﬁbrsof tﬁéﬁﬁk&ﬁiaﬁ%%t%@g@wwgbsewe

and particularPy epitope mapping, Is
the effecd oh cwoa-activieidzbdéliss Tiwy targetpneleeutesdthen the be tested and

I . t j bodi n be raised both to intact,
oA SRl RS R s e eteripdred
metdbMeM ddind RhAWAtedhifqGed.! surface. The method of

Geysen et al., U'S "Pat. No. 5,998,577, can be

practiced to obtain a plurality of relevant peptides.
s ErbfitRa e hEREESREn kT idH 58 HBengPieltegse of both the

solulgy fommant thé endrabRIMeoRRE foYiRtldfRe pPotelh S5the FRRIRIBRN N the
fixation. Thus, the antibody nol ecul es can be

caseqf peddiamiassaymaomprising the membranebouod femavibmagde desirable to

5 S U3 U5 SRR Prtanc
solutim, i @Gl‘l’l"]bieijf Bacheoiubiliziicadgaas athludd H&mi%@ defergents such as

rtion, of the antibody can be renoved.
"'OC‘%I!)@WG@C’WV%QW @ 4pdedecylpaliogidesoetrpeddNi ng

et R ERB. oo/ AETINIRLCARIAH JrOIPALRAC T pRERA s,
THE &M ieérid eaylpvalyfetiudeme blycal ethei)p {@er to identify
cul es, nodul ate receptor activit and result
Pylagmol sulfe

whi ch
cholg TR Siee F i aInoT Gepens suliane (RIARSE Adé-
- Ir6WMe 1! -
Ch o P B 1R S Bl SR LB O or N
doderyi MN-tisneti k- Brammaniorbotyane siiomatee the ef fect on
non-acti vated cells. The target nol ecul es then can be
tested and nodified as candidate drugs for the

t e aiorehaw bndichiicimenfspPel ARE skl rﬁéth%ﬂ? A fhe present
X met abol i sm usi ng known techni ques. 10" The cell-free
Invenfiegalf §123f be H@smqtég daimmebilizeiaithenthe prateinldféhe mvestonbr a

targefﬁg)t%érdgf teqe;hgéﬂ%{fﬁgiﬁiﬁﬁgggﬁgrg&]isﬁ Ioﬁ%ﬁﬁ@?gx%cp i?g%dunfc%HBIg;ed forms
of one or both of the proteins, as well as to accommodate automation of the assay.
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 giutathione-S-transferaseftarget
fusion proteins can be adsorbed onto glutathione SEPHAROSE beads (Sigma




10

15

20

25

30

case of cell-free assays conprising the nenbrane-bound
form it may be desirable to utilize a solubilizing

()ngn)kﬁﬁglch t hat the nenbrane-bound formis nEimtonEEk0853
in solution. Exanples of such solubilizing agents

i ncl ude non-ionic detergentg3such as 15
n-octyl gl ucosi de, n-dodecyl gl ucosi de,
n- dodecyl mal t osi de, octanoyl - N- net hyl gl ucam de,

Chendieak Soyll ouis,TOhy Ademetivelye olutatihicoe-serivatized ruicttjtre plates are
then @‘P‘ﬁ‘éﬂeﬁj T@Eﬁt%fesjt é&%bﬂﬁ& yls?l?)lsé&ﬁéﬁw %ﬂﬁergﬂh%‘?ﬁ:ln—adsorbed

targef Eﬁi&é’ﬁ‘ SIaRe ?mle}r%mb hiverivnnald thennixpasers indubaéunder
condificok @nmdt.i@h'@ cympie feymation (o p- 2t ppysielegical ppagitiaes for salt

and s EPRONrRR kY The Bt orymiorine gl el gre vshpd to

remoif8 ra@rytd?ﬁiﬁauﬂﬁ SofipRRinte fﬁnthetri’FES@’mEV@‘ asyayx farhimids iof
the present invention, it desirable to

measuiad sitherdiregtlyasindirectiyy &l@arﬂamﬁlw e Pﬂwﬂﬁ&eéﬁa&b%dlssomated

o b B st g gl

techriifigedur oteins, as well as to accommodate automation of
the assay. Binding of a test conpound to the protein
of the invention or interaction of the protein wth a

Canggbtégﬂlng@\éls%li @%Bﬁiiiﬁibgﬁ:ﬁ'ﬁfe‘?n@ﬁﬁ In?%ﬁé‘é@@ar?&ls@ be used in the

at e acconpl ed in any vessel
screesmmg abapysf @‘rthe amieaitionn g or Ieaanmde,tmﬂnes thegsrtgsn @é ti# invention or
suc I s i.ncl ude n1cr | ates, test
tohUin

a targataneipEHE. Beel Fr0e Iribelited LRI Eatiit aidfi and
strepfeﬁﬁdlﬁ N BibtHyRtBd g:gtgteﬁﬁoﬂh@%\‘i@ﬂldnr&*ta@& PncleslNEB can bedrepared

OWS onhe "or roteins to be bound to a
from baxtmrNHSF(N-hygkawp{sgpc;g[mugﬁ hslﬁgdeghnlques well known in the art (e.g.,

R, 3SR, PS8R e o
strep%lﬁ%o%ﬁéipg@%llgﬂé{@s qPsraé 'CHemsicSERHARSPRtIbelg dantibodies that
i gma WO 2005/ 066209 PCT/ US2004/ 040853 -63 Cheni ca

are rectiveouitsproteins ohtheinvgntiorpy 2 talaet maleahe-RIECo ARt 'af@afere
wits SRAGEIA1S5S BT v BB SR IS Moldhld el 8 et

to thd welsof fieoplated Upo cupativr] imbdurniditergeios Iptmterm airthetitveention
m xture are i ncubated under .conditi %ﬁg |veto
deibgps

can heslraprsd indhearslisby antpody.go o8t tepligsuch

COI’T‘IFIl@)EeSS"ﬁJI %déttl@ﬁﬁg Hdse crégénﬂ% %0\1@ 3Hrbl‘ﬁb' OST-iRfoBIBRScRhplexes,
croti s are washe renove any

mcludm hnmn@odetannm of sominj(eshfs[rpg aemmme&fewbmm proteins of the

e oS e A i S RSV i el M4 oting
ane eérfﬁ:]t %ééﬁ‘tﬂg.g%%aﬁegﬁ%'gﬁ ’(tjl‘féf ggr?'é%lﬁ :d(‘!lI géés)fnvéﬁﬁdm/ bF {arget 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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10 O her techniques for immbilizing proteins on
matrices can also be used in the screening assays of
wob/deeneent i on. For exanple, either the protepar/of0be10853

invention or a target nolecul e thereof can be

i mmobi lized utilizing conjugation of biotin and

streptavidin. Biotinylated protein of the invention or

target nol ecul es can be prepared 15 from bi oti n- NHS
(statl(sm;aiWmmpeamtycgraaiﬂrb@)thasnra@enc@:ﬁrthqw@gdw@m campapng dhan in

the apSEnfb Inero st FaaBiRadhd ) o T EUR A SR ER or agonist

of mﬁNP\e&t Froteth exm@bm %teméﬂwew aiesn éﬂb:@é@@n@feﬁmﬂ 6D protein is
Alternatively, antibodies that are reactive with

less (statistically signifiseniileen) indhedresencs gldhe randidate compouad than in

i BBl LS, e Sy B PE  Be R s

antagdhi$ioftrARNAES] Sroedin BRerassRire . If Hptivityl is cethadddoin, the phesertte of
target or protein of the invention can be trapped in

ligand [es agenisé, gryin grransbilively i passion cellis belay kaseline, the

n
candEhE SRR i0<F Y eIl SoBUIHAT THE LTSS A o
proteirekprdesionTin tiesl e¢lisctdrobe dbtermipddbe snethody damnﬁmﬁln@rem for
reactive with proteins of the invention or target
deteGiinddBRNA OBRIAIRIN as enzyne-|inked assays that rely on
detecting 25 an enzymatic activity associated with the
protein of the invention or target nolecule. . In
arintybieanelrhrbodsmmitof theoithwrEatiom sthefprpieutsemﬂhemeeﬂlencnan be
wherein a. cel

y Y
used FvipRdREIIRS 1 & MWTHPEH S ABOtiea-MARE F3e (see, 0., U.S.

Patel‘?txl%e§§89'31qf 7Rt Q. %ﬂt ¢9@3)072 D08 23DV RRHdUPA et Bl tJ‘B]ol
i's determ ned. Theé eve of expression of

Cherm(’i @%jt%'fh'l 2046-m209% Bastel et af., BledTechmidukrs @ 986)7}36@2@ 924

wablfyid - Fiehind bEs T e e e Rt Bt Bl e
94/1 0731!01 'tlﬁ’@ﬂ%cmmédhﬁﬁ WifiBh Ree irt@nbdrbterth&eirfby reference), to

nmodul at or of exgres& on based on that conpari son. For

identiéx afisrerotpisitha bnnéée o6 interactah the niptsiephthednyentigneand

- mod UG 819thp BPfHeq Q8rion.” 8dci BRI bictahs Yre also
5 r P-' E"PZ

icantly gr e presenceé o

I:ke!ycrarlﬁ idadleed dmﬂmmtbptabaﬂmn nf sighalsdhystheqeolsies efthe ihvention such
candi dat e, conpound i s |den£|f|ed s a stinulator or

as, UpgikpRIgLor WW&R%?’GHW%P t"@(%@@%ﬁ]%‘?ﬁ We¥er nativel y,
when expression of nmMRNA or protein is |ess
(statistically significantly less) in the presence of
t IBincatidi plesentcioventiondendides the piductombs Enge quaetitesf of pure

andi dat e conpound is identified.as i tof

protel SHEAGIAL PR AR Y Sharas eikiB ] dhe Spormation of
areag6f r.aéi)g YuricBioh @4H %%éc@fc‘al?%d%f?&ftﬁ%l ffug aésggwd FBf example, the

agoni'st, or in a constitutively expreSS|ng cell 1Is
lntradmﬂutawamd%ﬁﬂace[lulahéomalns are regions of particular interest Once the
shape and ionic configuration of a region is discerned, candidate drugs that shouid
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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candi date conpound is identified as an inverse

agoni st. The level of nNRNA or protein expression in
wotiw/eehds can be determ ned by met hods descrpdgdszoos/o40853

herein for 10 detecting nRNA or protein. In yet

anot her aspect of the invenggon, the proteins of the

i nvention can be used as "bait proteins" in a

two- hybrid assay or three-hybrid assay (see, e.g.,

U S. Patent No. 5,283,317; Zervos et al., Cell (1993)

S dseaanng s aBbediecotaf SbuhABERGAR ity dn,
identgf‘i'rl}gg:g_ 'nds'é/t\ﬂihg@%iarﬁh?@his’s, pantfn agoaist, Lifiddonist, inverse

g 696; and PCT Publicafion No. WD 94/10300, the
agonigit o¢ nssiulater of theaieepfor whileninyeatiompeviing edneaas & iflentify

by ref.er ence to, i ' [ Ifs t..hi nd.
comerl 1ot Flrtitatlahy o HREbse frdhdlfl Mt iei ikt
asthmadoDFETE dilkegiachinitis! Hllebid demutiticealergic ddmudtivitisl BystBmic

Such binding proteins are also 20 likely to be
mastpeytesis aind inchigrsicyespHyaloNdMUBS- signal s by the proteins

of the invention such as, upstream or downstream

el enents of the signaling pathway. Since the present

i ;T\herimmtic&ﬂwhes p?i‘tair?srt_o thowt| agerds lidaﬁ@_ed duyathﬁiauoeel-

of pure protein of the ipstant application, physi X
descilhed aeeeningAsSHS Wd_tw&sctgﬁfetﬂ? Tl FeRiments.8s deBakbest herein.

i kely function can be ascertained for rational drug

desi gn. For exanple, the intracellular and
extarbore bulragmeotsadfiithe dINAsegliensedf tharmiresentdnvention can be

ssoct s HEGS g LB e R & e Sedloces
can BIGSIPSE (1Y rhBp the fss R al® §EnES BnRECcIHORdsHIELAnd NS NBBate
tested in‘intact cells, animals and patients. Methods

genetragionamssdciaterbwih genstic digeageh(iipidendity ar ingliddual from a minute

.- lL.nfor [ 30 jnclud -Lav: Grystall ography,.. N . .
biclogBaliREa s Pl Srd BRI SRy dEE BSqn Ry pogical
samp¥é. Thé ppliddtichsCae dedaeibé® in tRNdiideetbn®belelv. anal ogous

conformati onal sites in other known proteins where

known drugs that interact at this site exist. These
drugs, or derivatives thereof, may find use wth

p i nt invention. WO 2005/ 066209
Pg%%g%?@%%gé&ﬁgS The screeni ng assays descri bed
above woul d be of particular utility in identifying

conpounds acting as an agoni st, partial agonist, ]
afirmgdhesequence (area pagioni aftthe senvendeitala ggne has been isolated,

R AT -
ach rbﬁl@lgéﬁﬁen AcdtilingBt nLitkid 86ld rielebtiles dRkalibedRéRIM or fragments

COPD, allergic rhinitis, allergic dermatitis, allergic
theregbegrubeen used fo sian trilecatinmsinctgenens. die meppiagiaf the location
of the §é3cﬁfé¢n%%' i3 ééHo%é’,'parﬁcular]y 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 ampilified fragment.
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The invention further pertains to novel agents
identified by the above 10 descri bed screeni ng assays
woahd/dsRes thereof for treatnents as descri bedphetigiods/040853

Portions or fragnments of the DNA sequences of the
present invention can be uggd in numerous ways as
pol ynucl eoti de reagents. For exanple, the sequences
can be used to: (i) map the respective genes on a
chronosone and, thus, |ocate 15 gene regions

associ ated with genetic disease; (ii) identify a

i eatines ’Whﬂﬁsa-ﬂrﬁl mapereddmoftemgcwmemle f(@mﬁﬁ@ent
mam[ﬁ’d?% gi-gg] Lk h@lﬂ‘pan(éﬁ dé]‘ls{)lo ?bﬁdé SR GhGRTd rﬂﬁgglé rg:@!ls

sanp I ONsS are descri

growtdmel chwbeegememsy hahmm crﬁon@sbnmssatreﬂoﬁap mam@mmdén bat the
the sequence (or a portbon of the sequence) of a gene

mouse:eh BEMEOMES AEd@IaINethe BY dipinghedishin Waich JHse,coligFannot
grow éﬁg%é&“eaéf' 195 8f a i)%rﬁ é?ﬁégfer&fyn{égfbﬂ iﬁ%\ﬁ’ﬁ%}'\ hi} ecucfé?[‘é 2 grow, the

ronosone. Ac ei c acl
one fiesan chemndenes thatrcohtaigséme gend baccerhfag trmnnbeded aseygime will be

1 t he | t
retaifedh J8Y HANG B Ub PBqRands of Averi b Y R estebbliad, Each
cell lide WEBANSEBSMBIns StiR 4 SRGEIRMan ER®Im&IdRe ot B small ?]umber of

correlating the sequences™w th genes associ ated w
humati shraemsomeseamq/a fgle petsofonnuse cheppespmes, aillgwmgweasm/mappmg

of indiBfiR dr s qBREUE T BRETSR gy (L NG Io . Stence

(1 98$)r221)99 0-8908). ussehatie cePEYbAES @Qﬁﬁaﬂﬁn@Enﬁﬁf@éménﬁﬁiﬂhuman
hybri ds contai ni ng individual human chronosones. Only

chrombeyaes Aisoi ean be preduteddoy HIing hvaIANEHEMESOMaS I ng

ransl Bl A G808 Osoo00 PCT) Us2004/ 040855 - 66

Somatic cell hybrids are prepared by fusing somatic
cells fromdifferent pamm n and nouse

., hu
aq%)nanmnm%wa@ﬂefieihuwlam%.ﬁoa ) DI, BrQeiies Tof AR a
I r
partidiet SStpHEER) @ Rl ERE BIGRORRE (PR R MO sod)erBeah be
assigned ngr cegiuainga shgidh ihroeeyclef.l s cannot  grow (because
of lack of a partjcular enzynme), but in which human
cells can grow, the one human chronosone that

CEithal Mapblig ARNSgIRESRSY dih élhﬁaﬂ?ﬁéﬁeﬁﬁé%g‘ééqu@ﬁce toa

retalned BY u5|ng various nedi a, panels of
partiatéar chromesomedn esgainms freudegcsity ydridization (d ﬁserltpmhlel Fan et

ol PRIMEN Al e Rl oD B2 M TR Dl 19054 -
sorte@ RhASReSREs aﬁﬂlﬂéﬂs@ﬂaﬁléﬁ)bmidmtlon to chromosome-specific
cDNA libraries.

Fluorescence 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 seguence as short as 500 or 600 bases. However, clones larger than 1,000
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of individual genes to specific human chronosones.

(D Eustachio et al., Science (1983) 220:919-924).
woSoRk6®9 cel | hybrids containing only fragnmentsr/o§2004/040853
human chronosones al so can be produced by using hunman
chronosones with transl ocatigms and del etions. 15 PCR
mappi ng of somatic cell hybrids is a rapid procedure

for assigning a particular sequence to a particul ar

basesthayeos bigher fikglideod of rbciﬂ@ngécqaemlkw chramssomad daption with
sufi it A eRRAF R o BRI iy 4 i g SR B ore

prefé?ﬁ!?)?ﬂ,@@otbésés vl Lifficel target GOOADSOTR th' Rag6AMIB amount of

include in situ hybridization (described in Fan et
time.gfor appyiewneitthe echnigiée, sgsA/ermpel algiHwpag-Giypmosomes: A
{5 IEERELORAAT S ARBLEA PR NRAISH, OB ERBRosoma
mapsihg eamsenefapatinfikco, @B erhpliyig statistidal considarations such as
in situ hybridjzation (FISH) of a DNA sequence to a
lod sgafeg M daere RIRXBABSonal spread can al so be used to
provi de a preci se chronosonmal |ocation in one step.
Chr onosone spreads can be nmade using cells in which
diReagemts farshbereosomkonkpping cantdicpdabiedivwdialighe ocHd a single

.., €.0., colcemd,. that disrupts the mtotic spindle. 30 .
site OFi LB Be EUEIAMBAS, PEREBOTIRARIS CANCIE ISR Anarking
RS I A e, RS S5DeBiniRp o g
regiooh of thes gems actuallp are geefeired dor inappwgduapdses. ThediRgSYdquences

e A B RaRSrREE oh E HUR i I o
cros%%k@z%%@n%ﬁﬁﬁ/dﬂ%%w&%’ppiné7 bases have a hi gher

i hood of binding to a unique chronosonmal | ocation
with sufficient signal intensity for sinple

93154 4 8BS 512 Bl I B8 Pipeqapiooson, e

physicabpddition 6f heragenas lon ihewhRdmosomeicaB. bd€drrélatcMivBNVgenetic
of the technique, see Verna et al. (Human Chronosones:

map datg. NSwehIdai amniqundriariavagude, ippdelgesieh MerdalianNgheritance in
. e .

Man, SaliabloUbine hRAHTISATE Liop R iR SR WEIMIBHICEF blary).

The retationelipdi=iwesn genes pedutissdss, tyappeddgdiv safie chromosomal

. ch i d individually to | t
reglog, éz%g]ségﬁe {é%ﬁﬁ#.&g th‘%%ﬂgr? ‘finl‘ijg’g?e all'lé]yls% I(cg—?nhe)ﬁtar?ce.gfcgﬁwy%ically
adjacent genes), described in, e.g., Egeland et al., Nature (1987) 325:783-787.

Moreover, differences 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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10 site on a chronmosone. Furthernore, panels of
reagents can be used for marking nultiple sites
woai@foet2sul ti pl e chronpsones. Reagents cor r eSRengdiney/d40ss3

flanking regions of the gene actually are preferred

for mappi ng purposes. Codi nggsequences are nore

likely to be conserved within gene famlies, thus

i ncreasi ng the chance of cross hybridization during
chronmosomal mappi ng. 15 Once a sequence has been

mapped to a preci se chronmpsomal [ocation, the

p cal posjtion of the sequence on the chronosone
g%%% %§ é+§%@a with genetic map data. (Such data

are found, for exanple, in MKusick, Mendelian
Inheritance in Man, available on-line through Johns
Holrk exemphairy aiethdd for%t@dtmlyaﬁecmesender arabsenéé oflmenucleic acid
relati onshi p between Pene and, dj sease,

or praigifbotihedivrdien in & liglogical sampieisyo gsialAInING %Emloglcal
| f
sam%%&%ﬂ%%ﬁ%%%&%ﬂ@ éﬁ%&éctﬁ?ochg 'Pﬂ%%] E%P‘%".‘"&h a compound or

cent genes escr
an a@ﬁlcapdblﬁofaletectlwmeqar()map nf&ﬁércm 783., MRNAosregenomic

R T R T o I R T
for d%\%&fh%ﬁﬁ%]ﬁ)&%%ﬂeﬂoﬁi}c DA | igné’ %te!émn&ﬂélcbcﬁ:id ?ﬁib%r APl of

tation™ s observe In sone or al
hybridizinectodtieimidNA oiugereomicuINA b the mvan;:omm aheatictaic acid probe
vi dua tati

can b, JerpiaP Bya iFient RIS E AL sEh 25 BeulTeidgndif 95q 10

NO:10%br & Bﬁ@mﬁem sm;fé@éﬁ Bfigomstiaciieadisat I&RdteraI30y 50, 100, 250
involves first looking for structural alterations in

or 500w rodiconuciectisiessn dengib agd sudicientdn specificabinBylyidize vnder

strindsaft g et 1 RIS P REP O PR, CoRRE SR R P ER§ 1o the
diagriRiiplagbays efheravartionl argelesribéd aarsigver al
i ndi vidual s. can be perfornmed to confirmthe presence

of a nutation and to distinguish nutations from

290 YR Al 3B, P A2ATHAS02 A% BT RT3 ariBocy

nost exe
capab!eeofmlmhﬂg te the prdteiappreferbly aimah‘ebccdmltld a detectable ]abel

protein of the inyention in a biol C sa
AntibBs| A% BOMPIO A CA . S5 TRaIP Preliay: MOBFs gk shn intact

antlb§ bRk rﬁ‘m&%@ﬁ df., WGOFFP@?%;&;?%%@QH' T Wtéﬁnablological

ound or an age t ¢apab ecting t e protein
samprbe" inintended &z iriude tgasueaftbﬂsmncb@nlmgnaal fiDida)isclatdd frtvata

suiesh B G50 S S S, BB e e
detecdiohah&ined dTysé fivenfish GaRrh&scABaREtThRNA, protein or genomic
DNA in a biological sample in vitro as well as in vivo. For example, in vitro
techniques for detection of mMRNA include Northern hybridization and in situ
hybridization. In vifro techniques for detection of the.protein include ELISA, Western
blot, immunoprecipitation and immunofluorescence. in 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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10 hybridizing to the nRNA or genom c DNA of the

i nvention. The nucleic acid probe can be, for
wo¥RMRsee a full-length nucleic acid, such asp¢&Pfs2004/040853

nucleic acid of SEQID NO 1 or a portion thereof,

such as an oligonucl eotide gb-at |east 15, 30, 50,

100, 250 or 500 or nore nucleotides in |length and

sufficient to specifically hybridize under stringent

conditions to nRNA or genomic DNA. O her suitable

0 eRsRodEBe  flodral bR so aPR R R malgites Gom the
test éiﬁijé%ﬁt Wﬂi@rﬁé’tﬁl A& biblSdicAit@ntpld Bhi Mt rARNANhbRYESs from

capabl e of bin o the protein, preferably an
the t@sitaubmif omehomlcd%wtﬂwwie%fn@m the Apsti sabiiass Ac;aartlbelar

bioloRRaY SR ey FBhGio8 s MNP IS AT PRLH safiie g Hiow by
conveRtidrzamd=hs feam dsubjeed. The term "bi ol ogical — sanpl e”
Is intended to include tissues, cells and biol ogical

fluids isolated froma subject, as well as tissues,

B2 Asddli B AL B R RS B it pprotein
po]yrﬂ@bhisﬁn afRhostie fbicthe carrigenané affeblNd dah Be bleﬁéﬁcﬂalqmdevelopmg
nple jn vitro as well as in vivo. For exanpl

ProgRAStEST SHAANSHRIAFEANS | BPT GEATERIE, BAVaHId mtmenaﬁ@m Lihave a
proghW¥HE I 'dia |bdals§?g Lf&ﬂ'h@[] alt(ﬂo% Scl'rl?ﬁjl{ ﬁhé(é}ﬁ £3bhQ8. Dl%@ase and

vitro te ues éin incl
Yo orEIExﬁﬁesszbfaﬂn nioleit amdmnqnmtmieclf thet mtvennorarmlelevated in cells

uoy. escence. ro, tech s for detection
assol R A AET S0 I SHRIASISY RiAte DI dS BgssRiated with
inflanfBEoE BRI, dn@!p}‘lwé%tlé SEEd WREs [ ohndehRELES necgérpatgus states,

protein include I htroducing intd a subject a 1
conta@hhymm"egnagwm slletgye oﬂﬂbrﬁonn@ phardlfritis) enemnglns iaowl. other

conc B Bbrsb e IR S S TR ol bl Bbceegiaton st

conecstmgcdénsnmﬂd%huqﬁé liR@B E%tt@%&ﬂh ubxwémﬁg%wcﬂhbn‘ﬁa' Pr%us a
tech g oo F WD 2005/ 066209 S2004/ 040853 - 69

disorgdgy ig may bejsiiagnagiie émr rbarrmaémd@ﬁimtlas Morepeemn the

moled 463 SO HBg 5B arP P b 8 FH LAY Sl e
be a tiaghostithE e RHLFY enaabititvexppbation kel nemablligy b&8hction and
syubject. A particular 5 biologjcal sanmple having

s0 Onamﬁt canthesiiestable in a ssuasamplepRueh aapbleod sempled by
conventional neans from a subject. Hence, association
with a disease and identification of nucleic acid or

piroaeother polbpdimehi, e tettlyrdssfuithef moh/eeotﬁtarnlingaa biglogical
e beneficjial in devel op |n

Sampﬁﬁaﬁg,?gé? @L@J%rgnfem ﬁ@%@a@nﬂpgﬁa@ﬁéﬁrmt ceqmmncbor
agenfR&pRBRES! G'biing phAkMm, FIRNA or genomic DNA of the invention, such that
the presence and amount of protein, mRNA or genomic DNA is detected in the
biological sam-ple, and then comparing the presence and amount of protein, mRNA 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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prognostic or diagnostic assay for rheunatoid
arthritis, asthma, Crohn's Di sease and so on.
WOEBsres29 on of the nucleic acid or protein of P¢TrEs2004/040853
invention is elevated in cells associated with
activated or inflamatory st/@tes. Disorders associated
vvi t h i nfl ammati on include, anaphyl actic states,
Crohn Di sease, , ede ous states, 15 cantact

i Qe ARaNS Jor SRR S GIRRBIS SEMRE ISt T b AoV, of nucleic
acid ﬁ?grdigfntdﬁhé%e%eﬁfare%ﬂwi lé’ﬂ?h%?ﬁ%t@ihﬁaﬁ?sélgg}iﬁlgaﬁlgh

temreacts to an insult by vas€ul ar ation
througbipll,lésd:neaglngayssems lané dermamercislly avaablat(see,.ye Zymark Corp.,

HopkiRohe Mt TediiaBdudtigndlentore GH: PRekinandnatiiments, Inc
FulleRohhCiAt PReciMBhe)&ems! ., NGBt gﬁcwﬂ@r bc’rﬂ?chﬁaéﬁgggtfen}%tgplcally

rheumatoid arthritis may be tecta suc

- autonmaie entireeracelivrgndstludingialt, saRI® andaeagent plpyttmg liquid

vari |I|t of function n

dispdisiid: e iefiiftions g Tiat ifaids ot S RioRa i dassdors)
appr@bmé fSomRl Bsal N THRRERSNTigHROE Wémstd?éwﬂﬁtﬂ'@ﬁifnrow hput and

further involve obtalnlng a biological sanple
rapidegant gl aswell esta higbriegree n@fleemialltycand ouistemnigationwi The a

man FERRA3 % iof Ry SR PR a0L ERUREDE DY B g
throughpatemcmﬂ TADS,For BfampRy Qymarm}%p Obro¥RIRRNEENHDYY Hifiletins
etected in the biol ogi cal and t hen conparing

desctilpjag mca%%msﬁamf@u ﬁﬁtaﬁmgmﬁ qu ulatiemeefgenegiearaeription,
% ol sanple with the presence and anpunt

ligan e| n, %%% or genomc DNA in a test sanple. 30
4. H| gh Throughput Assays of Chem cal Libraries WO

2005/ 066209 PCT/ US2004/ 040853 -70 Any of the assays

f%rﬁﬁonpounds capabl e of nodul ating the activity of
nuc acid or protein of the invention are anenable

to high throughput screening. H gh throughput
screening systens are comercially avail abl e (see,

e The invatitihkal§® ehcom &99@3 RitPfor d%ct:ﬁgrthé%ﬁé‘él?m@ of the nucleic

| ndustries, Mentor, Beckman | nstrunents
acid grpiptain ehthednvepiier insa Sivlagiealsaple fe testsanple)- wch Kits can

v ushfo g FHIRE 1 5B RGO oL B BB B eoping

a dism'dquaslsoclbten@mm agerrantregressorbas.g 9B, inanghdlbgiekl dlsorder) For
of the mcroplateln detector(s) pprorla

di
examplg, thep &1t 538 £PMPrISesa labgiad Wa%waﬂ 99@9@%0@8@% gedefegiing
prote@é%r?ﬂﬁﬂﬁ#‘&f lfh%qn ERifinSd giro 0 l%ﬁgﬁhﬁé Enaﬁﬁ% 1%)*? determining

eX| [Tty an
the amenof efctuniaic scaf ospnibemytsﬂm‘nsampkwﬂeoga drtamtibedy or an

t hi gh
ollgorPuc?eo C% psroge) R?s a%%l c?a%sbe nged 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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t hroughput protocols. Thus, for exanple, Zymark Corp.
provi des technical bulletins describing screening
woSNdfeEme f or detecting the nodul ation of genepcr/ysano4040853
transcription, ligand binding, and the like. 15 5.
Kits The invention al so encgnpasses kits for detecting
the presence of the nucleic acid or protein of the
nvent on i.n a biological sanple (a test sanple). Such

not P@'\’tef' gh sifbey hedirebanithashysaicbe ﬂe@mtijy tatieled; or alternatively,
f vel opin
anoty B hAPIMEE 1he 1R s B STt PP sitedaph EREREY, Many
even(, ) Igbeiedrbmdmg madioty |sarhcldd§d3tcd§éd/e F%he RISTRbR re ?ﬁer
comprise a | abel ed conpound or agent capa
moie%nied%s EB?‘WH@“ dtein or NRNA of the invention in a
bi ol ogi cal sarrpl e and neans for determning the

anmount of nucleic acid or protein in the sanple (e.qg.,
ananhgchmﬂ;iecoirdealmsﬁd kitsy adkitesttthd @r@é@h%vedﬁbh%aﬂ'cﬁﬁnpnse for

@ dto Fldresultsmdicatin whet her t he
exampi, OF Al Genpebolie &6r AiatnglaphoRbsied aiganucksidesthat
hybridgle¥etopi 'n%&ie‘i’c dEig %reqi%néef‘ B‘Pﬁie%@gntyﬁri O @%ﬁé@ag} primers useful

expressi on of nucleic acid or
for amplifgng isomycléit acitbmeadanuhe obfhepnmeieticm or nRNA is above
or below a normal |evel. For antibody-based kits, the

kit can conprise, for exanple: (1) a first antibody

31Dhé RitGiso 8an @éi’ﬁﬁﬁsé Ce.g. @ﬁuﬁérﬁ%@éﬁﬁt) a bi’égerf’ cgté) grotein

protein of e I nvention optiona
Stab”@@&ﬁﬁ?ntd ihedileaiso ganicootyrisetempdredss heced'wryofcﬂtdet@cting the

PR R e
contamnei Ctbmdcy] sa$n[&ii@02@éﬁé@@ﬁ&@r&rcﬁmgﬂﬁt%ﬁwﬁssaﬁd%‘ntd

resent, then either the first anti bod
comp @Péetf% testisapiied Eagh companeat pftieykit :samaﬁye enclosed within an

indiwdégi ggi:iﬂgﬁ'férh?ﬁ% Q'I %?Ifh% gﬁrg;ndsr é&é\@ﬂ%isb%%y \g@gﬁ @35% BolsRarkage.
Instructininstand bammbmmfmmmmmags@dwse éntrebabl e reporter

nmol ecul e, as known in the art. 5 For
ol i gonucl eoti de-based kits, a kit of the present

i nvention can conpri se, for exanple: (1) an

@, NOTHINR Etfoct® Dliring TIfRIA @R V- | abel ed
ol i gonucl eoti de, that “hybridizes to a nucleic acid

sequence of the invention or (2) a pair of priners
for anplifying a nucleic acid nolecule of the

f,
ﬁ&@ijﬂriﬂ&ﬁhemiuﬁi@em fraggnto(ecgn doigepet campeunyls) oa the
expresditi] 6F AP He nBBICSELY BF bitkeifl of thy 2L &hlon (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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stabilizing agent. The kit al so can conpri se
conponents necessary for detecting the detectable

w020 s6d0e- §- , an enzyne or a substrate). Furtper{®o84/040853
the kit may also contain a control sanple or series
of control sanples that can7pe assayed and 15 conpared
to the test sanple. Each conponent of the kit is
usual ly enclosed within an i ndividual container, and
prolifatationfdis trelev,azandes userhasianroatken of tlve tninpne resparisiveness of a

partGGTSHE" e Roaue. PRy St g LR Rk deBepynPRging the genes
of th&ldv@hﬁéﬁ thet Q}esmoaglafélﬂintcﬁlertﬂ/ ﬁé‘ﬁrﬂéﬁt WBNSPagintdBeY! S

g., drugs or conpounds) expressi on or
comrammdv tryg of smal nrnjeaztée)cthatfrm@kl&a'tep retidtyhef the nuekeic acid or

protey L s e tie oo HEVIFLIR P SRI S AP GRY SRRt erein) can
be idEAfidE TN, it6 Gtudyathe @ffe¥t biadafis @nddengsaﬁcprr@ﬁeman d¥brders, for
alsoinclinical trials. For exanpl e, the

example,do @ cliieal fialf cells cagem isoleded endrRNAemewed and analyzed for
the SR BLRER by OGRS AL SERTB R Bop 45 bl 88 AFfcacec

in the@isbtdyred henevelk Iolﬂ lgeﬂé ekpiedsorofi.esUbpend exgredbdntpim) can
decreased gene expressi on, ér otein levels or protein

be quantifiod by Nottherpiblet analysis PhB Tl €8s g5 \iassgked herain, or
alterr%ﬂ‘%@h/ @?ﬁe@%hﬁﬁ S BYinCof p:% e*?ﬁ E;'r(ﬁ% oné B¢ the methods as

ene preSS|on s of pro el
descréimed hiétein or by nBshdueingtine levetsdof anmd:tymfgahes bf tHesineéntion or
subj ect s . exhi bi Eﬂ}e i ncreased gene expression,

othergegles; nt ea%emreg@tqmp@@ermq@nﬁﬁme Fianmasier,
mmcétweaéﬁhe %gﬁ@gﬁg oskiofithy céf%dto %%Og‘%lrrﬁ%cofd}ﬂny, the

of other g ave been i I cate
respomsargihie, may bel deﬁemmnmbeﬁﬂélamﬂmrmmd@ﬂemmgment of
ration disorder, can be used as a marker of

. =72 roI
the '“fjﬁ’éd &PMSI veness of a particular cell. For

exanpl e, and not by way of limtation, genes,
i ncluding the genes of the invention, that are

miieIparéellarersbpdimany. iheqaesentinventionaprosigesta inethpd, for

mon AR 1503 gt PRl G4 W B A . amagoni,

antagonist bestiloheingtic, poteingpdptides dutRicasial €8l Atbléss@yr other
descri bed herein) can be identified. Thus, to study.

drug @@f@'@&tﬁééenﬂfeda@éﬁﬁs%%@ﬁ@% agpays geemribest harety comprising the

l's
s 500 il b AP G B A LR T 8
adminisivation dthemmgulpdemttlmwmeereoeﬁ@ﬁ %iq:r@ésdmrlﬂef B pvétein, PIRNA
in the disorder

or gofapis BNA ol ERE SIPB AR isbreacBihiSH a{jaR 8amBl: i phigining one or
more E@E ~§Hﬁ‘ﬁn| f%dl%]éﬁﬁleg Y3 tHd %g&h QQLHQ@cﬂnQ b level of

nal ysi s or as descr
expression or activity of the protein, mRNA or genomic DNA of the invention in the

post-administration samples; (v) comparing the level of expression or activity of the
protein, MRNA 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. Altemnatively, decreased

ET
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alternatively by neasuring the anount of protein

produced by one of the nethods as described herein or
wolMogiResmYri ng the level s of activity of genespgfukiBa/0408s3

invention or other genes. In that way, the gene

expression pattern can servergas a marker, indicative

of the physiol ogical response of the cells to the

agent. Accordingly, the 15 response state nay be
adminéteationnefdhe egentmaydeadesitble s deaieass edprassipn or activity of the

t. t of th di dual ith th o o
protdjripRAA ar Senaid: R o thidNertiol o oie VBl sk dhterted. ie., to

decréaé@iﬁ@@ﬁé&fven@@bf%é&mhe ef fectiveness of
treatnment of a subject Wth an agent (e.g., an

agoni st, 20 antagonist, peptidom netic, protein,
peptide, nucleic aci small molecule or oth

cafin fepeeRe RS s PR EReBiPh T Biaelbrfitaler T hea
herein) conprising the steps of (i) obtaining a
pre-adm nistration sanple froma subject prior to
administration of the adeRAMRLES detecting the |evel
of expression of a protein, mMRNA or genom c DNA of
the invention in the preadm nistration sanple; (iii)

obt ai ni ng one or 25 nor eER@RipladM ni strati on sanpl es
from.the sub ect (iv detectln the | evel of

Cloning of 3 Initiajy m-p@m Rrpgmantsidhe; GuinganigPP fteranter
%ﬁ@g %'@’5}75 8Fbe'llﬂ§ pregggfé%m Wad Lt by cloning an

r| ng pression or

exonacfragrnent o#thteh?éP rpcapter fromndeddmic A POR. ¢f retnlge of PCR
i nvention. in [ [ anple with

he, d t. th
primesBTaIP HESHed BrnBdi APRSENE FogiphS op B HumA Lty pouse
(M S8 ST 22 PO o At sig
progract Sedlapgtier (Chamectadgd, Ann Arhrrreh&ls)eﬁawérpmrcedhme(gumaqﬁg)
genofie AR st pEgRasstt e ebineS RGPt e B SRR Used to
amplife 42@\/@;51¥ﬂagﬂwérﬁ of Caney gélﬂifﬁ*csDNh%s Séﬁf@ﬁﬁ&ﬂwnth e primers

to increase effectiveness of th

675_Appernd{Bk&l UD Nél'-b& %@AQ&@QGW@E@I@ CAA) and 675_Topo_R2

(SECL D A SHRCA R eI AR BALTE) T ber rfiebpaf oned

using’TOPE)-TA ¢IGHNA rn\xmgqvn Caﬁﬂ@ﬁaefCA?r@ud thesiRbeR ivdsCsdcRié®ibed on
gIoevel s_t han dgtqecte ecrease the

an ARK 3 1 DN sagquestcer Recaiging fo themanwisriusel mistuahpses
describe the invention in greater detail. EXAMPLES
Exanple I 10 Coning of an Initial Exonic DNA Fragnent

3’ andf5’tRERCE#PCRaCRirdngP Receptor Coning of the Cavia
pcilh%erlelsgl%ngp DNKCs%qhgrgceC \?Ilglé avi\gﬁetlﬂ ch) ttrllea E]Sr%agymguggla% r%’? bpP
sequences. The alignment 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 ampilification 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 mRNA sequence. RACE products
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exoni ¢ fragment of the DP receptor from genom c DNA

using PCR. A range of PCR priners were designed using
woldigs/menser ved regi ons of the Human (U31332), p&PaiS&04/040853

(NM_008962) and Rat (NM 022241) DP receptor sequences

that aligned using the 15 pragram Sequencher (Gene

Codes, Ann Arbor M). Cavia porcellus (guinea pig)

genom ¢ DNA was purchased from CeM nes (Evergreen,

wereodopedm Rz Rerelropos(dayitregersgarishad-CAR Gepenced ardtalighed as

s SRR B R B S LRl e O

rece Kﬁ_I'FDcﬂ@eR?o isORIESAHESNER 8f the P SAGNIFCIEOMSHAPHET M CE
PCR product was cl oned 20 usi n%aT(PO TA cl oni ng ART RA

was peﬁormeég@ih theqriney 8V CHeakd (FQ IANP16mas sequenced

cAcicPTerAeRethRE AR Shy 2 R RO gl diies generated

The El.:ﬂfém PCRIpracestiva NGNS & estHpiaeefonss wstegmﬁkd@uéuhg the
mouse and rat DP 25 sequences. The a

PrIMPEG ¢ RACERRO (SRQ HEMQ; alilehA @@é&m@c}aagmegaﬁmmn
The ?%C@PL odfks Hkpd bBﬁEdflﬁt%TCRgﬁ' C@% (E@?EBQ%@ %agagﬁ]cselﬂsand

€ Specl es exam ne

ahgnpdrecsedidawlbaﬂ abevetd oevalnoapiete Slastarstsh didhdadidgy sequence
tional primers to extend the cloned sequence

Ofth nff 'rapi d anplification of DNA ends (RACE)
mathod In order to obtain 3' end of the DP receptor
transcript, the SMART 30 RACE systemfrom C ontech (a

ConstrustidhaficRNA Eindidingi thed@sineldPig PP tRed@jjtonas

TS e SEARR ST TeasRIOIYER HSRINd UFigg foeubrogram
Gené OdverLietbr Rit T eﬁ%mﬂe%'ﬁﬁlr@éﬁg G&efH ?%ﬁ@% Eﬁ‘%@ lefirimers

recept or nRNA sequence produc
werepieRigszOolaadoBs Todingisewancel (GV¥E7 5, rfonmﬁmmeupSEQ ID NO: 8:

AR B AT eGP AT ST B ACRCE BR BVeree primer

SEQUIPDNO0Y 9FABAARGOT GEBTOPCACHGRETGGATTOCMIGTPAG), and
isolate the 5' end of the Cavia DP recs&or cDNA,

utilizegh mrer H@&Eea%?@ wiEh eBNfegengrated fiemphe eavis paraedus pyalbumin-

im0 83 e o G AT T e

La JoiasCA)sﬂ?;gmgfhieepolyﬂt@aé@ :aga Iglgues? efteRASTEeUTING. Ahe1 kb DNA
rnmer .

fragis asae s tﬁ%mﬁ%@m@f@gﬁrophﬂ@sm@piomai@gr@pbymrtbe
k

QlaEl58isc) RBE8A) RIS ko MERDOIRINEDERH: B8flo e

Gatewmty@l% renmmi:ﬁinairechmdigwrgleﬁm@mtrogen) Cloning reactions were
transformed into E. cofi 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.

.o 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 porceflus (Lane 2)
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10 of the DP receptor. Construction of cDNA Encodi ng
the Guinea Pig DP Receptor The codi ng sequence of the
woDRRymempt or was identified using the progranpceRsiod/o40853
Construction Kit (Textco, Keene NH). Gateway cl oning
conpati ble priners 15 were dgsigned to flank the
codi ng sequence (GW75, forward priner SEQ ID NO 8:
AAAAGCAGGCTTAGGAATGTCCTTCTATCCCTGCAACAC, G075,
was cepesed i folaldunsRYA expiessin from ovalbumin challenged Cavia

poroP itk RN BT (1o UL JERG At Bt VBN yEbesifey and

intenBity ©F ks 188 RN Iand. NbtieabReiHg a8 tebPSecEsdr Washtified a 3-4
performed using, 10 units of PFU Turbo (Stratagene, 20

kb mENA & the ginea Rigt Wpst atsize eensistenbwish eitranscripg reported for

moulE BRI ok by B T, S ASBTBI 1083 H6RSI e

signif@ariy wixrepuiatatipl the Wage o) geinda pigeipet had 8ebR®ensitized and

gD(]\IRZOiLl vector using the Gat evva¥ BP reconbi nase
challengadl wath-Rvai iy sasitsparyarableonitih §rat seperiesheranigusly for DP
oo ERSSIRL Al B2t hon o) AL e e ot .
20003 etjessecdalg suppodrihé impottancargf DP ihhke asthphaticre®Ponse in the

. _receptor '~ codi ng sequence. Exanple 2 Northern Bl ot

guingghRI9NY- 30 Northern bl ot analysis was performed with

the initial genomc DNA fragnment of the Cavia DP

receptor (Figure 5). Lung was isolated fromnmale

Hartl ey Quinea pigs that Haarbpkn3and chal | enged with
oval bumi n or had not recei ved oval bum n treat nent.

Tat al . X DI ion A& unchakl.engeq Cavi a
seayeil AR Bl URE G RIS BB O BRI R HRdtarS A0sss

- mAar 0 n Lon fr

o@eb\?ﬁﬁlﬂcwgl ?g%%ég}fte Cgeilggwpgr clzge Igé&? ane IJ]B % sequence
(Figu_l’@ﬁ@ié:[t_thagu?mahpigl[g?gr%wtdeis?mmdﬁb}gtﬁuﬁi&cpig@Fm?Dmd;ontains

tensity of the and. rthern blotting for .
2 1,09% BBropdh d5ediRG, Geme; hish ghacdss RpShsuaing 46 protein with a
catcu%tbﬂ%l@b?a* Hi28s 0@3%[250 consistent with the transcript
or 5

reported mouse’ and human DP (Hirata et al.,
1994; Boie et al., 1995). This nRNA was significantly.

SHEB68 bio b BibaplCRiaingHie BaaRlidhvotEosy@liot SHes, Asn7

in the AiMiAbaerMinkist And adn-8E NATthedimt @xirassilutar’ BopPRhere are also 2
receptor being upregulated in the nouse |ung on

potendial ipgelaire kiappe g @horpbeivistionesites, Ser-46 and Thr-140 located in the
first and third cytoplasmic loops, respectively.

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 fransmembrane
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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2000). These data support the inportance of DP in the
asthmatic response in the 10 guinea pig lung. Exanple
woX2oePoshdance Anal ysis of GQuinea Pig to Ot hol 09@?m@§’004/040853
Receptors The nucl eoti de sequence (Figure 1) and
deduced amino acid sequence 745 (Figure 2) for the
gui nea pig DP receptor is shovvn The gui nea pig DP
cDNA contains a 1,032 bp open reading frame which
sequeseRdetretchd4S tiuti hadapralipusly ehaem 'teboﬁedc% e adipttacteristically
nmol ecul ar mass_of 38, 250. The guinea pig DP protein
conw%amortg% %%@Bﬁtqféhemr@sga@@maam%mgaiae@t alpstO) were also
h
presEfi I bE* BRein, BB TS i tho Sepbhd xtracelufar loop
and RHISMISIVDPH\‘HEI 6] mbmbntrytransmemra@@ doﬁ@r in 4@&réidkntical among
Thr-140 | ocated in the first and third cytoplasmc
all Dlpogﬂ%oog%%%ectlvel y. The nucl eoti de sequence of the
gui nea pig DP receptor conpared with the 25
correspondi ng sequences of human, rat and nouse DP are
shohe exirdeetivine ldop HeitweearTMDst fm]dphﬂblt also kRowed differences

bewpggeﬁ%ﬁjenmgs ent | tefecﬂ%ﬁwm he E),g% p:@dg Eﬁdé@@gths of 24,

21, 2615%’183 el érﬁtno%ﬂ& irgHur‘ﬁaﬁg rat%ﬁ@@%tn*&y fREh ?byq P, respectively. Of

confirmed the presence o seven put at ve t
partleuiadon’m isdheddsstofiapid addsin geinky pig DEdbstemeeadMDsad and VII

h revio n efined i the sequences of
compid 18 el e KT Yereest- SLMERBEr oh SRS ALES SiBaR1So removed
in trﬁ@&eamhﬁﬁbotm thé Emb{i S8 HRMPARADP_JeEBitoS. DesReRAI RR al (2000)

DP ort hol ogues. Two WD 2005/ 066209 PCT/ U52004/°040853
genergigdsa gedne of shinaerih §3-0fh secapsersgoeaiafivestng n@g(;ms that confer the

ioarf SRR 4Ry SERCISE 45, 5986 e HG3ions ey

conciwied absbe PHRSRIM NN skRRtigy Aed ;@@t@n%a@cﬂlﬁgebﬂ PGD2 was the
QYCPGITWCR | n the second extracel lular | oop nd
tranm@maawwaw Fregion.t the §é@@n$ﬂfn@rr@65¥f’eﬁ’ﬁ®\dﬁet0dbﬁa$ @mino acids

shori i ESBu Sy ST e B iR Wt foand

affmlwhﬁf eomgo;aad ;imegmﬁygmr tas. tﬁTﬂﬂﬂe?adz’th v;uﬂmn gﬁe umgm?gpvu loop
e orthol ogyes an engths of 24 1, 21 an
and %ﬁﬁ{*&f%f&?f@é%w%%ﬂn %P%QU‘W%@L@% reGRPiOfui nea pi g DP,

respectively. OF 10 particular note is the loss of 6
am no acids in guinea pig DP between TMDs VI and V1|
coihsafirsd ang third: intrereeliubir foepsmrer3 afdr 5 lmeninoracid$ shorter in the

guine@ampri]goD%'p?l"csﬁe’?lr%r Sw elal%%srl?}n&\éegwouse, 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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in this region in both the nouse and rat DP receptors.

Kobayashi et al (2000) generated a series of chineric
wolbedisteeceptors to define the regions that ceptgRKk2dB40853

l'i gand binding selectivity of DP. It is interesting to

note that one of the regi onggt.hey 15 concl uded to be

inportant in selective and potent binding of PG2 was

the transnmenbrane VI-VII region, the exact sane

regi on shown to be 6 anino Exalnispleéhorter inthis

newl y cl oned guinea pig DP receptor. Othol ogue

ConfiryfoR i AR1RaIE ardl wE Rl ROF B aR fPvebsien

Vecfdhig the alterations in this | oop on the guinea pig
receptor. 20 The first and third intracellular | oops

arﬁ ﬂ;df l@ngtrﬁclaﬂmgr gwd A USbOR escdpiotias obtHimedRbpiFCRBnd
whereas in the nouse, human _and rat DP

clon?ﬁl tnt@ fh%pDQé‘é%Zm MEFIRE ésnnmtae Gagepay BReregambjnase cloning
metHlo‘ri:fFfJ nﬁilg glanéf%&il al pﬁ%@‘ﬁ?—’ y OP‘Jh‘at Wa%%r’ﬂi d&ﬁttﬁe hfea pig DP

ransmenbrane donai n

~ vecterdeasacibed whave) OIPA sequencihg codfirmiréaDhalb itimg |msaSDF?CchNA was

deniga i eckrem s NRe R g BRI DR SRR 0GR bydsomnk
acce%%‘g?rr[@ﬂ%%ﬁlggb?g@% p?BF @gl géi%ﬂaél-ﬂ#(?]sgl 1?% mouse and guinea pig
DP réclebtbtsomawel sybddried beghdiR nsfacltlba lmtecaepEAchm&pdess:on vector

(EdogHiphaeEs) et Banhssne SHouR Y aaowaR 49501t s Caleivayradaptation
of thd BEAKIO vbdi 136 Bbhuthed HQRGERINTEN ELYFS aaatdsShlent

IS am no 30 acids shortér Tn guinea pig
Klenpwdxliinmu fag cloninghel thedgaiewayrcaskette dde phe wectont Thbuwesuitant

vectqsR AL AP B AR PERRTD-BRE WPt usehioe GREIAGH @ystable cel

lines REAIEGiBe®PBeivg PEAKI O nDP Manmmal i an Expressi on
Vectors A full length cDNA for the nouse DP receptor

was obt ai ned %PCR and 5 cloned into the pDONR201
Generagionof & HRK2 Ilip® r econbi nase cl oning
nmet hod. This generated a npuse DP vector that was

andicoefdll4 ensoding umas4{5e] Gwep donegeas geseribeast (Aseafruda et al,

199 1R SR LB 8 PR T roshiPbo bl B RBEF relfones

isolafdd arhusHtas dabnpistefyr BERomrliated epaibiceRs oTLUTIA encoding
NM 008962. For expression studies, the nouse and

Gal@uihectespltipg H@Rwod@@fe\mwbnmnmoéb@@wammvatmr_mook—
(anitFOQ%%S vgﬂlch e co@xpré%geseé( ICs)lrn% S0 erillnvaen%iaody (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 Go16 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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(Edge Bi osystens) that had been previously gateway
adapted. Gateway adaptation of the pEAKL 0 vector was

~ woeeeideied by digesting with EcoR and subsequpefiisz004/040853

Klenow filling for cloning of the Gateway cassette
into the vector. The resul tgg vectors pEAKLO-gpDP
and pEAK10-nDP were used for generation of stable cell
15 lines as described bel ow. Ceneration of a

ExpieEsias oCpEA KH)-gpDhand ipE AN e P ddi HIgKRO3+BGo R céllsas
cl oned as descri bed (Amatruda et at. 1991). Briefly,
t otke pERAK10raph RiandpEAIKH0-miPB vpeloss yieire tiepsfentedinto the

HEKBEa el Selliey BRd aPaeciorioe2DoR i) Bxcenstiibed hyghe

manﬁx%%fﬂré# Waﬁ&&t%@%ﬂ%%é’l@%tﬁh%@@ndéﬂ]‘éélé&%n%ﬂﬁ %é e?ugomycin

vector pHo (I'nvitrogen) al so coexpress
and 25®ggénlcﬂtmcm fontS weeks. (F@vgssian af theviDP ceceetor ewis monitored in

the t3sI<REST Cof BrpuaBPRkY et hs kst 2Bl dn calcium in

resp@ise to]p@@Z stiffifidfigncel | s were transfected with the
constructed plasmd (pGl6), selected with Zeocin and

positive clones enriched 25 using magnet obeads

|ntra§@H@|ﬁ!Gfﬂctlﬁn;ﬂrSﬁQY§ol s supplied by the vendor. For
pur i ﬁ i cati i})en and selection, single clones were

gr TfunSiingl abare Tigation daa pewiv goncd gHinerdmigIDP receplor was
stablgwn%%témmgé HE S DscAdddl onaliof EaRBARSH B g{uggill?nyt cell line

expressi on vect or an ar
was gdarwetecﬂ?iﬂRﬂanﬂmlel P cecgpton@atio D%sedeﬁtdr—exp&ewng) cgll lines,

i th subse nt test | of transfect e ceI
as wihpdt "aﬁrpare@?‘ém"#@e BlansigoAm, FerelaeiAdiaPHBaRtor, were
evalldie & fih 3bchRY hiRs s 78 Eﬁr@?gr%e%f@co%hng of t DBe receptor to

PCT/ USZOO4/ 040853 -gp
Ga1geaicd andaicium rasreoss.datrageltdan aalciumMhae pBliebiengs Mrand

perfom:qgg 101&3?0% r%tgg ecltéﬁgl%u@:g%né g(gzp gPEE&I%Eg@%f@cted with either
e DEARY00 R LEA A B BRUIARLR L0518 on
transfrotethpeiswereplatabin 3 well pldes at 10,008 celle I«pser well. Cells were

f h .
washeA3h &SRS Yty Aol A Ty CRIR e, ey achnated Suth 4 uM of
the chfCILinﬁ‘ldaE‘Fr?d Hid Fﬁrﬁ-@VMML(Mdlébuléﬁsﬂ)%@%Faf 97 Jl’% X min.

stinmulation.” Intracellular Cal ci um Assays F
Unindarpotated filraetiAVhwas remaved hyttheeerfavher wlaehesl mghm gzdeGium assay

outef s P B SR s ol BT BEER Sl amutaton o
Fura-4gAV Ibadéd cells using a FLIPR instrument (Molecular Devices Corp.). As
shown in Figure 6, PGD2 stimulation caused robust increases in intracellutar 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 uM PGD2).

Examiple 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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was generated with the nouse DP receptor. Both DP
receptor-expressing cell lines, as well as the

wopaiantmb cell |ine not expressing any transfeevgdeifososss
receptor, were evaluated in a second nessenger assay
using the force coupling of-Ahe receptor to GAl6 to
elict a calciumresponse. Intracellular calcium
nmeasurenents were 15 perforned using non-transfected
produgticrn By @lesylaée cyclgpe cEransfagtethof sendeansifediedicelie were plated at

4000 Gelir 6T P R WBrbl Piler AP lectieBt TERbSon L 47 G: medium

was 3§dlaved langl @dlleswvete dinQREd elithsddflededrcenfatibss \MNFEGDZ for 15
washed three tinmes wth cal ciumassay buffer. Cel

minufes. e hehapcurmiliabian & oHiMi wqoma@rsurqdm el %tlmwatasba@usgusmg the

cnnfy SeB e ALADE ALY, STOBRDNAlr ] Bl 1 ocedres

specvf@‘sihbﬁ the thanafacturer. aAs ashowpu frf thuréﬁl rﬂt@e?hhbarplg DP cell line
| ci um was neasured foll ow ng or buf
exhitited ROHFANP reﬁapfaswqxﬁ%%am%@lqnswwhﬁ@a% cemprrable to the

(ear i
mougﬁf gggéBtBGg‘gé St il T }gn cause r 0 GA? 8| n@?é@%e@slrﬁhﬂ for the
gumeawtpngamldl uioansec!aPccelhimeszbrdspeamvejyl dand thet maxireabredpRmse was

comipyBoEoWi BT ropgring. 1 a&i'gﬁeera@a%&%ﬁ.%mmw ine did
not sBHedr ficfsRARtnirdodIial DRI in tadhehsis FOTPRiHiition "

contrast the parenta 'ine on
showed a cal ciumresponse' at very h| gh PGD2

concentrations (i.e., abo 2). Exanple 5 30
SPA cAMP Assay An additi oﬁgfk%ﬁ%g al
characterization of the newy cloned guinea pig DP
receptor used the natural signaling pathway for DP,

t Haimgiandyl Yasw K, dfiskingl, eanons/ i awa H, Kakudo S, Ohtani M,

e FF T B ARBR ol i O B SR AL g recepor

antagdrﬁét?& 5151, 4R RHEh Rl Esp Mer vedd CPf413|-96 wel | plate.

After overni ght |ncubat| on at 3 medi um was
repl aced and cells were stinulated with defined

t
CPFRTPLE KOS 190 R Moo B4, hrmgest Zger 72177
191.cells using the 5 cAVWP SPA Direct Screening Assay

System (Amer sham according to procedures specified
by the manufacturer. As shown in Figure 7, the guinea

p'%u:PR’ CSE}NXEM@ SﬁF@ﬂEbD‘Iﬂd hﬁet@&%d N?\H@%Bgﬁf%t?g

'st’l mul at’i’on was conrparh ot & DP
Mofemuﬂaeplnnmgrambo}rmctemat[ﬁﬁ:ﬁﬁthedhwaan\pemﬁaﬁoﬂ DV recepbtor. 9. Biol.

n 0 Lnea pig and nouse DP cell 1ines,
Chem-w&e‘@wﬁ-ﬂ?gﬁ% thgI ?mxi mal :Jesponse was |

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 VIIl. International union of
pharmacology classification of prostanoid receptors: properties, distribution, and
structure of the receptors and their subtypes. Pharmacol. Rev. 46:205-229.
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10 conparable with both receptors. In contrast, the

parental HEK293-Gal6 cell line did not show an
wolbBiease I n intracellular cAVMP in response tecREEXo4/040853

stinmulati on. REFERENCES 15 Arinura A, Yasui K,

Ki shino J, Asanuma F, Hasegaga H, Kakudo S, Chtani M

Arita H (2001). Prevention of allergic inflanmtion by

a novel prostaglandin receptor antagonist, 5-5751. J

PHagytadull, BaghrmiisrSkopes DP) (1990) Physiohgic czsponBes o intranasal

dose 33 2B0RL S EA e ARl &SRR R 2B B,
prosBldrelis in £dit voldRicamwith éndM;itH&%asb{PéWé‘rgng %gérgs}i it

and characterization of the human prostanol
Immyra e@BErPt 1),928-86. Chem 270:18910-18916. 25

Brightling CE, Bradding P, Pavord |ID, Wardl awAl

(2003). New Insights into the role of the mast cell

| Hirgth R, Ké&kizukdom, AzbatgM. 33shiRBE FoNSRNAPRNS. o9

Smth, WL., Narumya, S. 1994 VIII. International
Molegwiap sharacteriralinn okadBpuss Pusiagiandindd resepter andingtional

3 : I, €51, 4 £l j ion, and structure of

exp r&%{sg&fég@%t%%&gﬁéﬁ%ﬁ%‘?ﬂsu _? lglﬁée%s Phar macol . Rev.

46: 205- 229. WD 2005/ 066209 PCT/ US2004/ 040853 -80

le W, Boehm.S, Skoner_ DP (1990)  Physi ol ogic )
P BIGHESS, LEPHP T WISSAIS. Reste o Dibinsc o0k Rgershial h
Coit BB 88y RRARLEL! Ryl MEES oo ishion n Bpodeting
Asthmasam adRessp@CritCaiel Medy163, 111 3-11#unol . 86(6 Pt
1),924-35 5 Hirata, M, Kakizuka, A, Aizawa, M,
Ushi kubi, F., Narumya, S. 1994 Mol ecul ar

Car 8CealuARYA 0D, £Hd ﬂavaﬁgﬁi,edw@%bwoé&gééh% £ 8t hemical
and functional  expression’ of the clon gene.

persperiiva Poos.1616®. EsseroFghy Acitls 3AR#K9-€3R, W son S,
Roche W Davies D. (2000) Bronchial Epitheliumas a
key Regul ator of Airway Allergen Sensisitzation and

Reawie IRA 'Sotep NAADiaRMBNd AT, A RESP K, Gdtés GAr RobBis LJ Il (1982).
162, 113-117 Ito, S., Narumya, S. and Hayalshi, O
Prostaglgodin 192 aggestimalisr - activaliat ekt @atl hursap enasiarsils wéth anti-

IE. Pififnurkf448; 16559854 Fatty Acids 37:219-234.

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 Ha_rbor Press, Cold Spring Harbor, N.Y., 1989.

Roberts, L.J. ll, 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.




Lewi s, RA, Soter NA D anond PT, Austen KF, QCates JA,

Roberts LJ 11 (1982). Prostaglandin D2 generation
woabdspeeaet i vation of rat and human nast cel | spav/tibzood/040853

anti- IgE. J. Imunol 129, 1627-1631. 20 Matsuoka, T.,

Hrata, M, Tanaka, H, TakaRashi, Y., Mirata, T.,

Kabashi ma, K, Suginoto, Y., Kobayashi, T., Ushi kubi

F., Aze, Y., Eguchi, N, Urade, Y., Yoshida, N

KiVwright, DXH. NNaoigl dh) Meﬂersl, H‘blgld,d?orhf.-hiutlﬁabmbnaﬁd.w; 199?-A novel
.. Narum.ya, S. 2000 Prastagl andi.n, D2 .as, a.mediator o
biologiteL ot Brzeafatansin Dads SuGaessd by36ablya siuissorne rat DP

. I ORFAG N 14 borat ory Manua

mbsgﬁgﬁtﬁ¥?5g§1gupég??%ghagé%g?ﬁgpgégFQCbId Spring

Har bor, N. Y., 1989. Roberts, L.J. |1, Sweetnman, B.J.,

Lewws, R A, Austin, KF., GCates, J.A 1980 30

I ncreased production of prostaglandin D2 in patients

with system c mastocytosis. N. Eng. J. Med.

303: 1400- 1404. _ WD 2005/ 066209 PCT/ US2004/ 040853 - 81-

Wight, D.H, Nantel, F., Metters, KM,

For d- Hut chi nson, AW 1999 A novel biological role

for prostaglandin D2 is suggested by distribution

studies of the rat DP prostanoid receptor. Eur. J.

Phar macol . 377:101-115. 5 WD 2005/ 066209

PCT/ US2004/ 040853 -82- What is clainmed is: 1. An

i sol ated nucleic acid nol ecul e conprising the nucleic

acid sequence of SEQID NO 1. 5 2. The isol ated

nucl eic acid nolecule of claim1l, wherein the nucleic

acid encodes the polypeptide of SEQ ID NG 2. 3. The

i solated nucleic acid nolecule of claim1l, further

conprising a detectable 10 label. 4. The isol ated

nucl eic acid nolecule of claim3, wherein the

detect abl e | abel conprises an enzynme, a radioactive

i sotope, or a chem cal which fluoresces.
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15 5. The isolated nucleic acid nolecule of claim1,
wherein the nucleic acid sequence is selected from

wobiR0g09p consisting of RNA synthetic RNA,  geigiss/040853
, synthetic DNA and cDNA. 6. An isolated nucleic

acid nol ecule conprising a Jjgacleic acid sequence that
20 hybridizes to the nucleic acid sequence of SEQ ID
NO 1. 7. The isolated nucleic acid nolecule of claim
Whabis olieres! ishe nucl ei ¢ aci d sequence hybridi zes under
stringent conditions. 25 8. The isolated nucleic acid

1. Agﬁég[% dgggig!p %ggal molﬁq%ggﬁntph %b“cgelpé %tgljgg{]ec&%ggé of SEQ ID
gh in 0.2X SSC, 0.1 % SDS at about 50-65C. 9. An

i sol ated nucl eic acid nolecule conprising a nucleic
acid that encodes a 30 polypeptide having t he anino

2. T Cllgcg%q% uen %ep %ifc glqmgq.'\q (ﬁggn 3 W@g[ﬁntﬁ l’fllg)elf reltx%lgw aCId encodes

HBSSIPSER0e &f sSthap Repgti ¢ code, the nucleic acid
dlffg% fromthe nucleic acid of SEQ ID NO1. WO

2005/ 066209 PCTNS2004/ 040853 -83 11. An isol ated

5. TR BTSSR MR 0 A s o

[abBI.NO. 1. 12. The isol ated nucleic acid nol ecul e of
claim1 1l , wherein the nucleic acid acid is at 5
| east 75% identical to the nucleic acid of SEQID

o. Ty T o OB R B 3 ) S Pl
corfprisé<ah ehayieeantdioactiveigiotbp?s, c5BQRHAMIDEY which Hdoldkces.
The isolated nucleic acid nolecule of claim12,

wherein the nucleic acid acid is at | east 95%

5. Th@'%?)tl tEalnu'i:%t% F&d Sieghlé &Cdlgﬁrr?fl \ﬁﬁ%lptﬂ%&clexﬁ% sequence

reconbi nant peptide conpri si e am no
issetpoted oot t@E@oUD de@sisiing 16 RINA, s'lvml‘lest&x:lam, genbmic DNA,

e de aim 15 further conprising a
ﬁ’gﬂi’%@tﬁbﬂﬁe @\BQN 17. The reconbi nant pol ypepti de of
claim 16, wherein the detectable | abel conprises an
enzyme, a radio active isotope, or a chemnical which

6. Anlisadated suieie acitisnalecetsoodnpesing pohyaeiptacitbsequanceshaty

cid e uence t hat 65% i denti cal
iR 8 B iR RS ohiskesoB SER TR ot i ne. t he
function of the polypeptide of SEQ ID NO 2. 19. The

reconbi nant pol ypeptide of claim 18, wherein the am no
7. Theisglaied musleic agidgnolecule of claim 6, where the nucleic acid sequence

hybridizes under stringent conditions.

8. 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. '

9. An isolated nucleic acid molecule comprising a nucleic acid that encodes a

polypeptide having the amino acid sequence of SEQ 1D 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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25 least 75%identicial to the sequence of SEQ ID

NG 2. 20. The reconbi nant pol ypeptide of claim 18,

wherein the am no acid sequence is at |east 85%
identicial to the sequence of SEQ ID NO 2. 30 21. The
r t polypeptide of claim18, wherein t ami no
%?(g%s%eog%@nce is at |east 95% i dentici al ﬁ#lgustzﬂgmsss

sequence of SEQ ID NO 2. W32005/ 066209

PCT/ US2004/ 040853 -84 22. An isolated nucleic acid

npl ecul e conprising a nucleic acid sequence that

ehlc Ot isslated dusieie a%ith Melesule sempisingta slelsraciyl that ia o SasbBE%n
| soldantrEl toelnabisic asil & 8B & Nbey. conpri sing a nucl eic
aci d sequence that 5 encodes the reconbi nant

pol ypeptide of claim19. 24. An isolated nucleic acid

ma. Hfjmbcﬂatewmmsucsacngnae{ummm ac, I@e&@ﬂﬁe lﬂﬁé?ei& gga a% is at
enco I nNan 0 clalrm .
. S’ééﬁ%ﬂﬁ%ﬁ*ﬂ?ﬂ% Rctel %%ﬁ%bﬁ% Tconprising a

nuclelc acid sequence that encodes the reconbi nant
im?21 CIfIC for

e RIRErnE e SR FaabY 12 et naac s o

antlem&VMﬁenmwﬁom&rﬁmiM@ﬂSEﬂhB Nint.i body i s sel ected

fromthe group consisting of a nonoclonal antibody, a
pol ycl onal anti body, and a chineric antibody. 28. The

'ciﬁtTchm}ateﬁ nucleiziagid 26yledulerdf niaim ) wheneini thgnlethedoib ik @t

| aly V. 28, wherein a

det %:Stt g%g%eﬁ@cﬁ! t%m% rﬁn‘&feicbaggi oé%fzgﬁbﬂdq radi oacti ve

i sot ope, a chem cal mhlch fluoresces or an antigenic

REIH febSniRdht p 6!?%8@1%‘ c%:%'nﬁnsf’ﬁﬁe%ﬂﬁﬂo%%f&'s@iuengé oieét(ﬂb NO:2.

expressi on vec t he "expressi on vector rising

the isolated nucleic acid nolecul e of cIa|n11

ap! Gmafrédéﬁbbﬁaﬁ?ﬁ@ﬁépﬁﬂé?gf oMith1 5 %Hh@?(ébhﬁfﬁ%g?é‘ d&e&%le habel.

el enent he expression vector of claim3

wherein the expression control elenment is selected

fi7.ame tememgmumopmmu@ bﬂ oG a6, vehePdNEk idbabtaMB IdbROdHnRTSSsY
uence

se eC|f| r.e equence, and
an Pﬁaﬁﬂ%?éad?eaﬂe '??}P ﬁﬁ'@%@' WB‘%‘ ﬁ“%‘“e“%&pr essi on
vector of claim30, wherein the expression control

I t an_ | medi at e rl
0 ATt B o R AIOR Sl P PR s i 506 S esto
PCPp1osintcy B4bsSERuUence of SEQ 1D 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 1D 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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-85- Sv40, an early pronoter of adenovirus, an early
pronoter of vaccinia, an early pronoter of polyom, a
| ate pronoter of SV40, a |ate pronoter of adenovirus,
a late pronoter of vaccinia, a |late pronoter of
pé@gﬁ@%mn@ lac system a trp system a TopguS¥ahfss @
TRC system a major operator and pronoter region of
phage 5 | anbda, a control 8dgi on of fd coat protein,

3- phosphogl ycerat e ki nase pronoter, acid phosphatase

. f v i f . 33.A
A iipred Rocle PR PR Fapf R il s dibayBiedtiat o
cl aéntod®. the cBvbindrh polypeplideétipimotB. cl ai m 33, wherein
the host cell conprises a prokaryotic cell or

eukaryotic cell. 35. The host cell of claim 34,
wisehreisoiateth sudieis acid mblecudaenmprisiesa Rucleioddid seauensddimbmas,

Bacj : CHQ RL.1, B-W L-M
ooéﬂcgé%ébf%é‘%%ﬁ%ﬁa’%@%ﬁ%' 10" or Sf9 cells. 36.An
expression vector, the expression vector conprising

thead iSeth ﬁ&:@&géi&intsae | (%ﬂgﬂahgeg HhGoi@lcifsRAUMA that

operatively associated w an expression contro

el exmepres thepgegmhinanhpriipepide of ¢laimedf ected with the
expression vector of claim 36. 38. An expression
vector, the expression vectaqr, conprising the isolated

radindlatad pusleicRaipaiPicomprisidR AuFleiRaidaayecy that

as spEodRk &b rbdribimtint SoNpeSRIS oPdaimat rol el ement. 25
39. A host cell transfected with the expression vector

of claim38. 40. An isolated nucleic acid nol ecul e

QO AnGhdy sPEdificTONRE rddhiibinMpbBABIda LY clafin &5 nucl ei ¢
acid selected fromthe group consisting of a) the
nucleic acid of SEQID NO 1; 30 b) a nucleic acid that

@naad estidobeofadim @6 aghetkinthe SEQothxs Mel=éted frakil thd group

transgeni c. non-h ni.nal ., the ani.mal havi a
R R R T R R

i sahittodyl nucl eic acid of SEQ ID NO 1. WO 2005/ 066209
PCT/ US2004/ 040853 -86 42. A net hod for producing the
reconbi nant pol ypeptide of claim15, the method

edithe astibody oflelaing £6,Jrthef comprisiogih detettabje fabhbst cel | of
clai m19 under conditions that provide for expression
5 of the reconbinant pol ypeptide; and b) recovering

2héhe antibati of siMm gl Whseait 8 drtectable 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

molecute 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




10

15

20

25

30

43. A met hod of detecting a protein, the nethod
conprising the steps of a) contacting the protein with
woamnsassdpody according to claim26; and 10 bpcr/us2004/040853
assessing the interaction between the anti body and the

protein. 44. A method for id&ntifying an agonist of

SEQ ID NG 2, the nethod conprising the steps of: a)
agoni st with a cell expressing

t tinlg a _po ent#'a
S@%@ % RO zp’rogpger %EFJ@"OHE'H%@H eRgbWnectee of vacdiie, an early
e ot P S ol PRIy ePSSV a0, 4 Bte B dfidier T ecenevirus,

activit
laje: prajmefer of vemgniaDaN@isdromotérsf rdEsSSa Yc e o frp system
identifying an ’

t ' jst..45. A nethod f
a ﬁ?%(f’&iéetg@g %ngfébsqyist%@ p@?&@%ratq%gn@mmteemgion of phage

i nver
laotbtiat hsdom@rol Regi ' cont Act | ot ent.i al

i,nveE se agoni s Iéévi%fp ﬁi g&géﬁ %tegﬁg@@ééué}g’@ﬁ%rﬂ@%@% promoter,
acihaheyphriase prematernbiea hesmoter ofi ge astas ARARGGhcloRe

potential inverse agonist the activity of SEQ I'D NO 2

is decreased relative to the activity of SEQ ID NGO 2

33.A host &4 raresfedieanat fle HRRIORILLRL of DR SH agoni st
and is decreased in the presence of an genous
i gand or agonist. 46. A nethod for identifying an
34. [ : D NO th thod conprising the
TN R R b e Sosbedhemaprians agsnksvous ool or
eufagyelit celipressing SEQ ID NO. 2; and b) determi ning
whet her in the presence of the potential antagoni st
the signaling activity of SEQID NO 2 is decreased

‘ : i Vi FQ, IDNQ2 in th
35 Thg?igggﬁ%lgog ?lagrﬁ %él?]‘ A ge\é%éﬁlgé’ F’Pga%l CAMRERAR E{n goly\,eﬁseudonomas,

Bagios, Si6en0ay R /6320 BHO4RS53 B-W%LV%PQ?@g Scws R
i sting. txt SEQUENCE LI STING - = 103‘% é%f%“
Bﬁ@?ﬁ@@lﬁbﬁgﬂg@ﬁé PSFJQKAR, Ashfaq Ahmed AUGYJS[I]','

Paul KUNTZWEI LER, Theresa ARDATI, Mhanmad Ali

BASKARAN, Nanmadev
36.An expression vector, the expression vector comprising the isolated nucleic acid

molecule of claim 6 operatively associated with an expression controf 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 énimaf, the animal having a genome comprising a
transgene which comprises isolated nucleic acid of SEQ ID NO:1.
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<120> Nucl ei ¢ Acid Encodi ng A Novel Prostaglandin
Receptor Protein And Methods of Use Thereof <130>

wouswians/ 0073 WO PCT <140> Not Yet Assi gnedpceidimm/040853
2004- 12- 08 <150> 10/ 747,994 <151> 2003-12-30 <160> 2
<170> Patentln version 3.2 _g8210> 1 <211> 1038 <212>
DNA <213> Cavia porcellus <400> 1, atgtccttct
atccctgcaa caccaccgcc tcggtacgga gtgggaactc ggcgacggtg
60 ggcggagtgc tcttcagcgc gggcctcctg ggcaacctgc

o2 A AR AR5 R BB BB PR b e oo
ch gmgitee gacaga cctgctaggc aagtgcctgg tgagcccggt
ggtgct ggct 240 gcctatgcgc aaaaccggag cctcagggga

ctajgudioorg acwrd gel of slasmcigoundeycopdiions dbhgicpiolvity for expression

ccttcatcat gtccitottt ctggcct cgacgctcca gcetcttagec
3 1 ernpaHt BOVBeREE 2Nt coct goga cacoectt ct
t if)aeeaathgitatatsmbinaght Qolypkpide cygg gcgt gct cgt
ggcgccggcet gt gggegect tcagcectgge tttctgegeg 480
ctcceecttcg tgggettcgg gaactttgtg cagtactgtc ccggcacctg

10, A2 SPRRLREIE pESRILOREERS L SRS S

t ) togatating @bs padiedi with ot Hiidady aCoGUNYs ttlabts @6aaAgt C
660 tacaccatgc accagc%%&a gcgacggcac acgcgctgct
gPAFEELEHRI Y tieegtgn °YY bgdytandcigearrotein.
cttggaggag ctggaccacc tgctgctgct ggccctcatg 780
accgtgctct tcaccatgtg cactctgccg ttagtttatc gcgcttacta

44, A ggtgekiot idBdilyingaagaiogiist of S5 Y0AIDe, tigasetiesd comprising the

ctagccttgec gtgtttcttc tgtgatttca 900 atcgtggacc
stePgf ggat ctt tatcattttc agaacttcag tatttcggat gttttttcac

9 - ot t 5.
sl SOFRRAnG e B A i ST SRR S FER0D Nsg, 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.
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WO PCT Sequence Listing.txt <210> 2
WORB53%> "Cavi a por cel | us
Cys Asn Thr Thr Ala ser Val

Ser Ala Thr
Leu Ay Asn
Arg Ser Ay Leu

Hefillt

Val

<211> 345
<400> 2 Met ser PﬁgTWOW%OSSL‘
Arg Ser Ay Asn 15
Leu Phe Ser Ala Ay Leu

10 15

g%ée%%"cﬁe'tj‘sﬂﬂ'&g &84 Leu Al a
35 40 45 Pro Arg Pro

s Arg

<110> »@/emtﬁ’s d’F@emaMaltm?éﬁes Irry:r Val Leu Val Cys Ay Leu Thr
G hfgmiAhred Asp Leu Leu Gy Lys Cys Leu Val Ser
aﬁ&uﬁeggsam a 6570 75 80 Aa Tyr Ala Gn Asn
MTS;emDh@mad%gq Ay Leu Ala Pro Ala @n dy 85 90 95
W@m Nw@yanAlaPheAlaPhelleI\/Et Ser Phe
Ay, 11 T@I a._S Leu A n _Leu
<120~ el heyfibnchiing Ao ehhcBiaadih RSEpiosG PGP A
HIS Pro Phe Phe Tyr A n Arg Hs Ile Thr Val Arg
<130> %20935/0@'83) wp3BCT140 Val Leu Val Ala Pro Ala Val Gy
140 Ay, <§/ é‘eu Ala Phe Cys Ala 145 150 155 160 Leu
:141; g g.%s gg’ne y Phe Ay Asn Phe Val dn Tyr Cys Pro
150 /2 Thr4165 170 175 Trp Cys Phe Phe G n Met Ile ser
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atgtccttct atccctgcaa caccaccgec tcggtacgga gtgggaactc ggcgacggtg 60
ggcggagtge tcttcagege gggectcctyg ggcaacctge tggecctage getgcetggea 120
cgctegggge tcgggtectg ccggecgege cegeagecct. cagtettcta cgtactyggtg 180
tgcggcetiga cggtcacaga cctgctagge aagtgectgg tgageccggtr ggtgetgget 240
gcctatgcge aaaaccggag cctcagggga ctggcacceg cgcagggega ctcgetgtge 300
caagccttcg ccttcatcat gtecttcttt gggctcgecet cgacgctcca getcttagec 360
atggccctag agtgetgget gteccctggga caccccttct tctaccageg gcacateact 420
gtgcgeccggg gcgtgctegt ggcgeeggcet gtgggcgect tcagcctgge tttctgegeg 480
ctceccticg tgggettcgg gaactttgtg cagtactgtc ccggcacctg gtgtttcotte 540
cagatgatct ccggggacga ctcgeccgteg gtgaaggget actcggtget gtactecacc 600
ctecatggcege tgttggtget cgccatcgtyg ctgtgcaace tgggcgecat gcogcaacctce 660
tacaccatgc accagcgect gecgacggcac acgegetget gcagectccg ggaccgcgcy 720
ggcgaggcgt ttccgcaatc cttggaggag ctggaccacc tgctgetgct ggccctcaty 780
accgtgctct tcaccatgtg cactctgecg ttagtttatc gcgcttacta tggageattt 840
aaagctgtcg aagaggagce cgacgacctc ctagecttge gttttctctc tgtgatttca 900
atcgtggacc cttggatctt tatcattttc agaacttcag tatttcggat gttttttcac 960
aagattttca taagacctct tctttaccga aactggcact gecacttcta ccasactaac 1020
gtggaatcca gtctgtga 1038
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