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GPR 26 G PROTEI N COUPLED RECEPTOR Field of the
I nvention This invention relates to G protein coupl ed

WO e@epiwsd (GPCR) pol ypeptides and nucl ei ¢ aci dBCT/GB2006/004024
hereinafter referred to as "GPR26 GPCR', which is a
menber of the famly of GPCRs. The invention also
relates to inhibiting or activating the action of such
nucl ei ¢ acids and pol ypeptides, in particular to

provi de candi dates for the theraBﬁof mental ill ness.
Backgr ound ©BR3GCHRRATEINGONREEDBECEBTOR si gni fi cant

Fielddfthe h¢eitidi ocesses are medi ated by proteins
participating in si g transducti on pat hways t hat
loro

i NS Yeveation fﬁ*&iemo tein seupied reneptor (GECR) Palypeptides and
nucleRX88Rs ehet%ﬁilé(ﬁer( kR 3s “&@W@%Pé&glwhlcﬁ% a metmber of the

353-354) . hese proteins are referred to a
family, gf GRG Rt |Trﬁlg 'PY?QBQB talgy eelates o @Pmlmgeohgbtl\catlngﬁﬁ’eactlon of

such H[J@IE&‘:' dtfds ar@(ﬁé%e%ﬁdég i E |9uI8F & ré}ﬁwbé‘ gh@%ﬁafr%gﬁ%r(%ﬁﬁerapy

such as those for adrénefgic
Ofme@F@ﬂl"nleﬁﬁ- B. K, et al. Proc Natl Acad. 5c|_, USA,

Back%%ﬂnd e4lﬁve|§€bn Kobilka B. K., et al., Science,
, 238: 650-656; Bunzow, J. R, et al., Nature,

1981y sneslicafig ssigwfigant chipiogicel psoaeesss eire evediatdce byoproteins
partlcﬁj’a%&'|H%lgﬁ£rtraﬁ§@5@bﬁl eéglﬁ\fga:‘}%ggla't F?ﬁ\gb freCa- uﬁr@ﬁ-ﬁ% ang/ar second

yc ase &w act e| ns,
messeweré,xénfp%mqw o%AMR dheﬂ@s,\@ZAA@nae,pﬁ@?*m&ﬁk.masg These

protelﬁ§'a'i@ Pefefted to as *?)tr t@ins spa ggﬂ Jfa‘?lﬁg in %ﬁ g)?otglks &vpPG

on”e orm of sl gna
proteiggt  Bxargey ﬂr@ewcm@w the<3RIGRs, ha@xca @ISIthose for adrenergic

r n
comn§ BSHBRMISPIOBHE B I DOALTB WAPALG, S S5 o o
50; Ka%r{hav%t Kd eéﬁl aSﬁIQﬂ%n@Weaa@t@ﬁo 656 BuprPwhdu i, étoalmNature,

1988,! r!ﬁfG b'78§-$’87)0 G_rﬁroﬁe%é Vt%ﬁ%eﬁ'/gﬁn f%tcg)rcibﬁcgt@lag for _example,

Hy ysis of GDP, cata
phosnmﬂmae Cr agenyh syelpge, @nsh @h@pﬁow@sﬁer@ebagmactuatatpromns for

. exampl@! ProtdiA Ynaskhe afd Fb"r&bﬁ\' Hnﬁe tS’J:aél‘Snﬁ Augl 1.7 et &, @*Eeﬁ?e 1991,

Internedi ate that relays t gna from recept
252: 8Pt8)ct or, and as a clock that controls the durat| on of

t hﬁoﬁé ﬂiﬂﬂ of sighgl t@i@@ﬁé&ﬂﬁl RE6ALSHAIAS: H?Iaéh'\%éé a4 nggé’fcy]clase

is characterised y seven puta trans

'nS'dedBﬁéaeHs A Ghprokein Fennpsts B\%Bormpnneersra@@@hto edemdate eyelase G-
pro’tenﬁl exBI@édg‘é@SG'F@%‘recfdlﬁﬁ @MP%J@&&WE\%&% 8hofbRR! g%g}(&r The

known as 7TM recep tors i ncl

GTP- %L@Q f%wgf@eﬁplrﬂﬁ 6@ ag¢ @&Flvgle%l@tﬂe'vséatemélpsw Hydrelysis G STP to
GDP, BQfaWé@Q by\thé @- proﬂa“ rPMéélf fr&ﬁ?r%rthé@pfb%iﬁ Q? }E %%%er %ctmeeform

even conserved hobic stretches o
Thus, 368 SPTREPIn SPIYES ac%tmh &ele: as andaigrmedigiet that rﬁé&@eﬂi\e signal from
receptBYtU §iRttdr] &nd PR 8locH Bifat ohtrGlS HERHEAG of tﬁG's .are 4
desi gnnat ed as TML to TM/, respectively. as been
The membrane protein gene superfamily of GPCRS is characterlsed by seven
putative transmembrane domains, which are believed to represent transmembrane o-
helices connected by extracellular or cytoplasmic loops. GPCRs (also known as 7TM
receptors) include a wide range of biologically active receptors, such as hormone, viral,
growth factor and neuroreceptors. The seven conserved hydrophobic stretches of
about 20 to 30 amino acids, connect at least eight divergent hydrophilic loops. The 7
transmembrane regions are designated as TM1 to TM7, respectively. TM3 has been
implicated in signal transduction. The GPCR family includes dopamine receptors
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inplicated in signal transduction. The GPCR fam |y
i ncl udes dopam ne receptorswhich bind to neurol eptic
waeleage49sed for treating psychotic and neur ol oRCT/&B2006/004024
di sorders. O her nenbers of this famly include, but
are not limted to, calcitonin, adrenergic,
endot hel i n, cAWMP, adenosi ne, nuscarinic,
acetyl choline, serotonin, histamne, thronbin, Kkinin,
follicle stinmulating hornone, opsins, endotheli al
whicti Hifide tcemguiralepiimdiygs esdd far liedting psyshotitiancaneyrolagital disorders.

Othe(i'yrtnglmﬁg%l E?f\/{.h%J ?arﬁig(cfﬁ&hﬁé Sbut'vgét nociplﬁph@\é g:aﬁtfr)’tg{],e?c\:}\rgnergic,

conserved cyst el né résrdués in eac |
endethelimac eAMP, amdenagires, whiscarifior racetyiohblite, d setodonis, thisiamine,

ovoBf Bt 90 oG04 Hohrl SR8, BB trgpuaton gene-
rhodopsingsodosdrit,carid eytornggai@irne reaepialsies can i nfl uence.
[ t i f ie:

ot Bt CHCHE RS 48 2onSeEs e HH3benE (it hé s two
extraodlolpt fops .cwhicb goram disoiphidecbaras Hbatyare dretievagsto ftabilise protein
st oSS TR e Apickfih EparRARR, SR aton) of cysteine
residumseqero nflkemses signatettirsdastianeoke poroe @RGBss | MostaGPERs contain
v BATBRLEAL i O ML, S i 3Bl EBgpon
termtreuser &br EBNERal CRCHwshcaze thenfhi-adrendrheersios kerosplueyiation by
o A R e R 80 S A0l B T B hcaton.
For tsroafels mwlbto&n etgbglﬁg'ag;j Lka'ndgh@ ug}hﬁ_ I\%‘oGhzgae argv\?el'xéveim dofa;:mprise

ol ar |igan .
nyerpphlis Sopiatd Eiipest BY oG pEH YeanRimbratd qdfimhE e sockers
beinigi ggl('jﬁﬂmbé?_diyﬁ@@ﬁ@bicsm_l?iuas df ke mmpalﬁ'tegrhpdrophilic side of
. erines,, a r e :

cach, FehGGh shiRed o4, wdhehEndRae LREL BB W dacd ik and
form & palad ligarmibinding GRCRIVIE has been mipliaaiellin beveralc@ypdteith doppled

het 1 Y : ¢ . : _
ool AL A TaPBRLFG e S48 3800a T BBl ioue. T
serimds, al TMéEnsjmaragife\and THIBOor IB7 BHehyBRhjnesDof fyrosings are also
.C, t el -.S U, it f tiall ti | at
'mp'b%‘?%rqo'e3?@’?"&%@#@@%2 lt[):)errgtrjﬁlnalt 2 vgtr isolugubiaoleogi cal

f urGRCBs Tan rbeaintret¢!ulapl amphledybyaheterotimedy Copiotains to various
S5 S b PR RSB\ S 1. g e
1988 mzlfmm:sei)nhifmmno Esproitdie w-suldunite peefementizly stimuidatet particular

350 .t td ts t ti .

oo, RGBT bPRRSL S LT P bton o
cytoPpREMIAGPEH rdsidusbdgian fmportamt hies:ga?iyma«_srd mleterie?n{uatir:ﬁ of G-protein

t ts. or ide ] .
coupifg semes PRt PORTBr P PRI PubEstS SLes it 4 ffpmmatan
hosP| aMearly @50 thergpettienddents tamgetingr@PCRg loavec beer csucsgssiully

.. dj sorder dysfuncti ons and di seases. Mental ill ness
mtrngcec\d B?@zﬁe[%\”fﬁl{'used to define brain disorders, in

parGPCRS$ davé fers established, proven history as therapeutic targets. Clearly
there is a need for identification and characterization of further receptors which can
play a role in preventing, ameliorating or correcting disorders, dysfunctions and

diseases. .
Mental iliness is a broad term used to define brain disorders, in particular those

involving affective or emotional instability, behavioural dysreguation and/or cognitive
2
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i nvol ving affective or enotional instability,
behavi oural dysreguation and/ or cognitivei npairnent.
woRWTAk9059 | ness can be debilitating to the sufP&r/eB2@ndo4024
~caring for one suffering is a significant enotional

and financial burden. Anxiety is defined as 'the

protective physiol ogi cal and behavi oural response of a

subj ect ‘to potenti al threats that may inpair its

honeostasis'. It is considered pathol ogi cal when this
lmpd‘ M@nmntaﬁﬁ lllﬁém beedebilitatigad et suffererand cbang;fmr@ne

G (2001). 'Measuring

el
SUﬁeﬁ'Gg rﬁ‘aﬁ SQ%H(CB%%&%EP%UG%HWQ?'@W@?%e behavi our in
m paxied it Aefitod as ‘Behautebiv pﬂwaleB)gibaﬁandlldéhe@)ouréI esponse of

a subjaih et uats PRkreuime BTN o B dterea
pathmﬁb bicaPlveerpiriaRspiieetis bxcossiaé oc matadeptived as?z bdesmes disabling

char anxj e i.n
(Belgnd, Batiatiotieh 812008 Nesr Gns e atad R oiPd AL eRL e
behd¥ Olﬁlllrsm Bireviewl. gBsHay ﬁaamles 1a5x143t -9). dieos dgersm types of

i nvol vi ng fear avo uat i
A RO PR e AT DO RERe B et erdnt wSHy imyie
areagt ﬁ@éﬂf@d udfatic @t&&%s@dem ehafactaawswb intusiveyankietygrovoking

| sorder, nar anxi s SSI
menaRy PEFGUTCRPERG PRURIBn Nerle e 1P & Edpasiic tipggr Spoia
anx1é{‘?fulso%er( 2Q6King fediemeltavoicanes ofsobias situatiohs; Penicyisartler,
chaiapieriged by U OaIcBElR, ML 886 abiPieraR nRERA QLR EE compuisive
disotde@Ughiketl Oy wndious blesessiing id éﬁoe’qneﬂdclzuﬁg cdinSdsivé _bel;nawours
ear to.pa ogi y
(coey 8 oo F. BGASERhahe b GBS DR R Al AREAF s
ReviNsiposte 23, a%zzg)e Neg4l oivouitrp mvolinigethe airygeala @sd hippocampus
e descri e i

s PRI BN BPIEE SAERET S Shui (TR} SF Rl bl Fear o
patHoIvglqasamhmy'o Hsyefalodiedi Bavisw: 205(2))B2p+856).ohxjety alisorders are

| evel s' §rggr§eﬁgd' J.E & Monbereau, C. (2004). 'In search

the gipstEo WBERES Ltility of nodel's for studying
dem}e@séssim cal bt edstrideavastite manigesiatiancadl ingapasity fio edpe with

v G s By SRS A o BoRian oo B Gpgeior
(Cryahy diFcal Montblecaandl. (T04). ofin s€ardhr ofcaedqpre\ased mpess: | utility of

S
modis 1o iR GL R g0t atet ot e e inb e mice'. b
Psysm/ngQ i 3R6-PAL Hinisy shara@elitedSby n‘adallng$70f meSS')accompanled by
r.essi n S 0Py
emqae kL elcAbL b Be! (RRs o FREer, Al PIRT 28R Gomes, .
(20083f i‘Mecharfidney oaaetldmsfealntmiep&,samtsmwmmeerthemSwMﬁ§ya’me to
sugn%ﬁ1 ﬁg pg{h eLl eé%{b%@gsf Jkglﬁl@) %%?)?eo% o@t@?ﬁg{s Q'%ﬁ#e.e&sease but -
coniislﬁswsanumamuslﬁatﬁﬁlbgne@rAmgar&ubmppsdwamaeradeﬁned, they are
efficient i.n r h
basg(gfqnnw{aptgn}ﬁgﬁt%ﬁg g% %ﬁé g @év’gﬁée( yﬁfde?lgfn?egséfsre”btates
(NeétlepuB0L eiaaid(ametememblolégypsﬁ/demea;morépNew@e 84, 13-25). Current
ebilitati AE hal | uci nati ons,

anti %ﬁ’%??@ingc' aragnelaquq%rﬁim&é JS%% Sd t hi nki ng and

| mMrRiyeosiy is @f tesn cifiding a mental state having severely impaired thought
and perception. A psychotic episode is debilitating and commonly involves
hallucinations, paranoia, delusions, disorganised thinking and impairment of social
interaction. Psychoses generally involve a loss of contact with reality, which can be
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i nteraction. Psychoses generally involve a | oss of
contact with reality, which can behighly destructive

wao eoovieosuf f erer. Psychoses mani fest in condi t POREB2006/004024
i ncl udi ng bi pol ar disorder, severe clinical depression
and schi zophreni a. These conditions are not well
under st ood and effective therapies to prevent and
treat themare required. In particular, there is a
significant unnmet need in the therapy of the negative

mr@mew‘a tmmfmg IFeRtibsed Artanffesttin C@I’ﬂmimb)mdl@c&ﬁfg blpolar
ne an

d'sw{ﬂu pvera (el SRReoSaior il AP e e hes SRR B TS gl
undéﬂ@tboﬁ%atelfﬁté&l\@ytﬁ@hpié’é t@bre%éﬁtl ampifvaemem arehreq@irdds 1A

Si i cant ov in S
partrdaeR e s ettt B0 R R A ar o the Begae sympiares of
schigéptirétiy. ThE nidet wnmﬁﬁlzrusétﬁl dfuRe Celbzapihe &Iﬂﬁilaﬁapme take 2-4

i ndepe .and out d congyuenc or nor bi d
weok bt Tl CHiEaR e RN TEPaTY wﬁ?‘ﬁgﬁ%ﬁﬁﬁ Vei th
symﬂmit @f(@@g&qﬁﬂ@ﬁh Furt her nore, i s thought that 50%

chotics have co curre t anxi et Ther rra ns a
ot TBRE RobLSiem o G etiaw dn i %r%(mpéqn%/ 5t 3 Shigesion” and

psydrroei@i; inpariellar ddpression antl Reiéty @eh de camfcoahug Q@@mnd@t@ether
rders of Ecs) tChOSI s and de%r essi ve

indeRg iRty S PHEOYnTORE CSROHRBCRT B GRMOItH) SRTALGRG  toether wit

overmﬁf@ @ﬁmﬁtbmssarrdOWItlslrﬁl@bd eaigre@icenn RudbmidB2f is Thought that
in men illn ss and 1s therefore a useful

Oo/‘i W&SXM‘P? Ea%EO%UHBHW ‘target. The inventors have
f oumdrd RadainssalePong hed for efiedtive liserbpied td grevehtiaret trext ahental

S e S0 SR oA A BE P Ak RS orcers.
SunhiafEof the Ihvdntizes and | fs a therapeutl ¢ and diagnostic

t t. Ac t t

T R S e R RN

impldateteintraéntall ilness ainddsiarsfere 4 lneefal thpramfeuﬁkea&d aiagnostic target.

The iR ke g et s E8 o2k bofrd B bivisheRBrawe oene

denmnsigdte mhgamypesamg:enm@ négmtatalinesas mefeionet itlmGIPIHZGhrec%ptor is
t ] Ac t hi
mpfgefit R g ReER 8 S Rerapenfiand AREVERETE9ER ¢ ani rm
hawcograingf ione firsdmabéat alitse inpieatiors red ngéoolier @RRBfyingeare agent
sutgtl 19 et 4 eplel HEReS et ind o PhRlgrRlging Wctner 2
cancﬁldatetdgeaisafmts thé atthdtyioh GRRA60n, the non- human
2’195 en| Ct aéjwé)m nalnagﬁ\é('ez?t%fﬁlgf ﬁr\}géﬁog]nal | hd%{n ﬁérﬁst%gplc animal

haslalfhmmmally/kﬁsroptédmdbgermumGl?mzaig@m:t of the invention,
t hod for r.m nin he senc r
2 BEbRRhg = I oMdtt a7 e FyBofoH i e humep; trngoenic animal

haviag rfuhcienalhdistpegaserafogengus GPR26 gene is used to identify an agonist
or antagonist of GPR26 for the therapy of mental iliness.

According to a fourth aspect of the invention, the non-human transgenic animal
having a functionally disrupted endogenous GPR26 gene is used as a model for
mental illness.

According to a fifth aspect of the invention, a method for determining the
presence or susceptibility of mental illness in an individual comprises the steps of (i)
determining the expression level of GPR26 gene in a sample isolated from the patient
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determi ning the expression | evel of GPR26 gene in a
sanple isolated fromthe patientand (ii) determ ning,
weowpasws® to a control, whether the indivi dual PATEEBRI06/004024
is susceptible to nental illness. According to a sixth
aspect of the invention, an agent that affects the
activity of GPR26 pol ypeptide is used in the
manuf acture of a medi canent for the prevention or
treatment of mental illness. According to a seventh
and Gy BeeimPing; bemparedms & contrelnwhetherethe irsdiviiRiRR Gas or is susceptible
ol ynucl eotide is used in the manufacture of a
tomgﬁa%@éﬁ?@nt' for the treatnent or prevention of nental

i | hAb@SiGing A6 e agpdcd obimedingintibn, asyeyent tfat tiffects the activity of
i nvention, an a

), ent, that Jincreases or decrea t .
cPrgR srbeeptie Brudamtess RONGRUES Dot el L 8 R rperon or
treatfRAtbBpbtteRdssa nedi canent for the treatnment or

reventjon of nent illness. Brief Description of t
Dy BUFEOTIG & SoUsITh ofPReG d 1B, BAMTE e SpiseanRls (GFRas
polyfltfedtiab | ieviise@ fi gier emnudearei oi: a Fhedicamdnti forathe treatment or
al i gnnent of human GPR26 with Human GPR78 (ldentities
preventioppt ENTRIINGSS. pogitives = 222/327 (67%, Gaps = .
41 Rdorbiing™o) an Feightti @sBect heiwihetihgertioaplah sageint ah&CRbieRses or

test,lngicatjn th R26 knockput mnmice displ
cocr s b B Bt RSB ERBpl SRS LB fectipReBure of
medic@RiehPlor Mecsatinegildroréventionsf mbetal itisagst s of a LABORAS
uced | oconotor activity (loconotion

. test show ng. r
Br'egBFﬁ?ri'B‘i'P'! 0%@39'@‘”\’5%95 di stance travel ed - Figure 3b)
i NTRPRVAtidrie elesctibediviih retempravedd thefolldwidg figpescwhereo:

- mce; Fiqgure 4 shows t sul.ts, of —or ce
Figutg o sBAtompeg P ngnah iereiiit) BufianCaPyS Ugliils™e 77
(51%)&9@&9% Apg2/eRT (67e4)pSaps eel/:?zy @e@ycycl i dine; Figure 6

shows the, gengm ¢ sequen use.
Bt DR R R e R B rookou
micd dighlayhiredudetidodonmadr autivitf caniymread tomwitdstyps edntrel nibe;
targeti strategy; Fiaure j i ] Wi
ko RNt 8 ot S8 o ot
activitg Jidlcbmotibn domtiopenFigued Baf distane dieveled (KEjgure @barire &PR 26
to w | dtype i ce (73 .= tral zone); Figure 9 is
knockoyt M5 %ﬁaﬁge\f%t)otvﬂ?gcty%smr{trsol %ﬁ he el evated zero naze
f oFidune¢lshotvs (HEOesaitsngfar Roksolb Fariced Syyire t¢sh) ni ce
(PJime = tine ent_in_ armesedi i.S .
SHBRRG T orE I Epener A ARty e 2P mice to
pheﬂm}@ﬁd{mgt (KO cprrpared to wildtype (W) m ce; F! gure 11
'S Fyute LSRN Bgné,ﬂ% sre%ﬁghéesoforfnoﬁgbeGMﬁz%o(éeﬁhé%écﬁ%ge: 1
to 6731, also included as SEQ ID NO: 6) indicating the location of the primers used in
the targeting strategy; '
Figure 7 i$ a diagram showing the knockout vector;
Figure 8 is a graph showing the results of the open field for knockout (KO)
compared to wildtype (WT) mice (Z3 = central zone);
Figure 9 is a graph showing the results of the elevated zero maze for knockout
(KO) compared to wildtype (WT) mice (P.Time = time spent in arm); ‘
Figure 10 is a graph showing the results of the elevated plus maze for knockout
(KO) compared to wildtype (WT) mice;
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hyper | oconotion for knockout (KO conpared to wldtype
(W) mce; Figure 12 depicts graphs show ng sw m speed
wW@ee7/0e959 ng time as observed in the norri s WaPEr/GBa®e/ 004024

‘and Figure 13 shows the PPl inhibition data, where *
denotes significant (p<0.05) effect of drug treatnent
conpared to equivalent vehicle treated group (paired
T-test), and + denotes significant (p<0.05) effect of
genotype conpared to equivalent w |l d-type group

(Ir Ei@aﬁi eghh MRASHT @r wn@eqmencresduisstdfngﬁeEgﬁfKDBﬁlo N@lZJced
hows e C nce of
hypeﬁ'ﬁ@)%ofém eb@que‘étdKﬂ)g Cf"ﬂ‘aﬁf@dd% e f‘ﬁi ID NO 1.

SERIguFe Né)de&cﬁs &\ﬁhé Srowiy Swinaspeddemduesi®y Whe lawrabgerved in
GPRZ6. SEQ | 4 shows the open reading frane of a
thefemv\fe&”ﬂ%én R26. SEQ ID NO 5 shows the anino

aCFRufeqs %26@5 glﬁe wﬁmlmaatasmd@ Bﬁhot?s SRynffieasth(@an.05)
gur e shows e genonic s ence, of nou
cifect ob i ke mea RomBaeR do SoUSARIT WY BORISO oy 1Gafed T-test)
and $2WBtek Ry fehe@D®B) EB6HION oA EuHSar&d R 6quivalemneild-type
used in constructi og}ﬁand anal ysi's of the targeting

group drepsated ieeasyEhtOYWt ai ni ng the targeted | ocus.
SeqiidicaiLlligtifigdescri pti on of the Invention GPR26 GPCR The :
Invention rel ates vel GPCR. in partijcul
r hgBEGHE NQ:yhehaws e ‘7h a%ﬂgrﬁgﬂﬁ?'&q‘?e"fr%%& g\S:, % gﬁc%l:p NO: 2
showsLh®opb® ré’édnr?‘ﬁ@ﬁ_ e RERId asmv8EQ IBINODOTDSEQUESNO: 3 shows the

_variants or ivatiy t e GPR26 i g, structurall
aminog3cid é%qqea%toﬁévmav St %?P ﬁ@%“%@%ﬁﬁe OBEIp ey ng frame
ofa bBNAﬂbrOrhouéHTGPRQGHSEQhD\ND:kB’sﬁdV% th@&bl‘hﬂi@ackﬂ sé@mﬁc@(df m‘puse

the aEgl i fi DI\IA roduct s, enc 58 l{ga
CElsaemS RoFicis ahelpne 1 Yo sadaige o
mou§é GWRZ(@EQ\ l'r[é NArmao the8 el SEQ IDLM)ET so 59 shbws thednutleotide

start _codon) 067 (i ncludi n t di .
seqUEngs o) FIAUEF IRFRAC BTes e T EP RN AT APales PR Rrbeting
vectsr arfdutntsEIREAining thotargbtédiosan to chr ormsomal | ocati on

dentities and Simlarities to GPR26
ADet%ﬁng/%ﬂ%'%ﬁP“tq{é!‘%ﬁm 88| ypeptide (SEQ ID NO 3) using

Gpptzigeapw structural pred| ction software of pfam

CoRPB SR ToRRDS B RGN EHEOHHL e of 7

tran%émmahé&bcéﬁt@&ﬁhlcﬁ'lwe referse st GRM2Z6GIRQR)|asguel| assRBiMBIogues,
se orthol ogue), shares 51% i dentity

acks
Vafla(a’\%owvgv\fﬁSNS?ﬁePﬁ with human GPR26 (see figure 1).
ApaFRJe i strbRGRly GRERE to otrer pajteihe bbihg G-prateinwbbiplet Irgceptor

famiﬁlf, asqg%h b?/qﬁgirgsg{nttsho? s%iqggr?cslrgg J(h%eepr%plnltﬁgd cDNA products encoding
human GPR26. The cDNA sequence of SEQ ID NO: 1 contains an open reading frame
(SEQ ID NO: 2, nucleotide numbers 54 (including start codon) to 1067 (including étop
codon)) encoding a polypeptide of 337 amino acids shown in SEQ 1D NO: 3. Human
GPR26 is found to map to chromosomal location 10g26.2-G26.3.
Identities and Similarities to GPR26

Analysis of the GPR26 polypeptide (SEQ ID NO: 3) using the HMM structural
prediction software of pfam- (http://www.sanger.ac.uk/Software/Pfam/search.shtml)
confirms that GPR26 peptide is a GPCR of the 7TM-1 structural class.

The closest human homologue, GPR78 (which lacks a mouse orthologue),

shares 51% identity and 67% similarity with human GPR26 (see figure 1). Apart from
6
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with gastrin rel easing hornone BB2 receptor and
serotonin 5-HT-5A and -5B receptors (25% and 23%
w0 e®peetosvel y) . The nouse honol ogue of the hunedT/GBERDG6/004024
GPCR has been cloned, and its nucleic acid sequence
and am no aci d sequence are shown as SEQ ID NO 4 and
SEQ ID NO 5 respectively. The nouse GPR26 GPCR cDNA
of SEQID NO 4 shows a high degree of identity with
the human GPR26 GPCR (SEQ ID NO 2 ) sequence, while
GPRT#$)65RIR26) does not sdangeto ces BByl ab ARG RS,)shafingrblos dighesigentity

win GFFF R Bhe B s A DTS oo

(25°/oae(rid<2(§e,qeemm|vdh)ar es 95% identities and 97% posi ti ves

ort € BHEBI5B04 &7 o Hiineg, 3SR BRCRORG, bioh M pna s

nucldic)acndssetqatanm aho langne aciduserpesred arep sisavriCRRIIEQPICRNAY. ¢4 and

s {E &leBREPRF Tne mbuBeBEEBR G PEME o SR IPING; 4 ghows 2

high détﬁ@é oaiqehtlﬂylvmmmeﬂnunfan@m CPRR (BHQ@ D NG Rrsesisence, while

the UG A5G SRR R TP o) ehldiie A RCR sFBIES high
degrée ph eatityusnd sinmiladtyuwith hioelaaGBR26 cﬁFé(bIRa(SE,Q dBr Nex 3). The

crr BB 15 RL RL A B S5 Bl 0 P

orthdmguBL A& Moubé gene ddotated omeliromesoraed FHund i n cDNA

der.i v uman i nf ant

bf‘é' sﬁﬁ%u'?@%%gf%ﬁgg%ag Oglg:ggggﬁ(%?%ﬂéj nmouse 16 day

neldmage andrrebedd GﬁRZﬁtﬁB@R\ars thadrefoor membereode taegeltaynily of
GPCBgonate cortex, nouse neonate brain and nouse enbryo

ains at 12.5, 15.5 and 17.5 days post concepti on.
Exprddsion Pnrmﬁleo:aft@ém@]at ‘GPR26 is expressed in these

ti E(ggr?\grasp‘c%ﬂélq' c fon, @%F@D% iRGkyREHt Gné’lﬁlklﬁ' 8etects.

Sbes essi on vec
exprdassgxmdfs Gi?l%eﬁwethﬁl bfam oyt él@ﬂh@ mouticalgiads i @P Ft26e§t expressed

o, 1 B 58 eSS0 SFAGESEAa T U, conox

ponsaant tltehbypcﬂhalames lmm@ﬁwoc@blﬂe@f BEQelEs BIAL d@r&@ﬁl‘@ the
d
huméar? aﬂ@%@%@fﬁg{é}p@%ﬁgﬂ A | RSN JRSH fdlé?ﬁ%ﬂ/ llﬁ%rt@nescéoggéund in

'S use agnos S, or treatin
cDNA|d£gjneé|frcgn a\nbrawgeormﬁnaimgémglurr(anmtan@ralnsandsmwae 7 day

r{é&:\,g%éegﬂdﬁg MBLEE géaﬁég%@ﬁatg‘}@%déllﬁﬁe ok Vid I?Brtex mouse

as di scuss ecul @ that no
10 dgPRaGNAts cartputroatseaneanats bisénuand meyee enfsyo Rrapgas 12.5, 15.5

and qgsqo%g!{ ?gstd 'cér‘?c%z)ﬁon D'r@lg‘h’\ﬁﬁﬁat'b@ tHby @@F%R%Gek%g Raed in these

or conveni ence as
tlssua&s dccerdinglydi the aGPR26 Thelyrentidedasugleigr acidanpapbes, antibodies,

exprbddidhF¥stor8andSHAnBEAR! dhefd /5 detection, diagnosis, treatment and other

assays for diseases associated with over-, under- and abnormal expression of GPR26

GPCR in these and other tissues.
GPR26 Associated Diseases

According to the methods and compositions described here, GPR26 is useful in
therapy and diagnosis, for treating and diagnosing a range of diseases. GPR26 is also
useful in assaying molecules that modify the activity of GPR26, as discussed below. A

. molecule that modifies GPR26 is a potential therapeutic agent for a GPR26 associated

disease. Diseases in which GPR26 is implicated are referred to for convenience as
7
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termnental illness refers to disorders of brain

function, including illnesses that include affective
w@eoogaosonal i nstability, behavioural dysreguPEl/Garo06/004024

and/ or cognitive dysfunction or inpairnment, such as

anxi ety di sorders, psychoses and depressive disorders.

The term"nmental illness" also includes disorders

associated with a | oconotor deficit, i.e. novenent

di.sorders, such as Parkinson's Disease, Huntington's

GPidge agsociaien dissasaser Ehasvdivaaseyata mental lippsearisaired herein, the
temﬁ‘ﬂ*\éﬁ?él |Iﬁ1\é§§ ?éfér%% ﬁ)so?&@é BPUraW‘l‘anﬁloggﬁﬁﬁJdﬁg' lﬁné%éé‘hﬁt include

he SCOop I nvention. Human

WASILATINCA la%tablilwanfmym@ e 0ation: s en anghiive ysfanction
or |ﬁiﬁ§ﬁh\@ht‘3 sgebadi g'ﬁ'gl@é dl%lﬁgﬁs %’)Qﬁoggé’ aﬁ’@ d'éﬁl%@sﬁ/é’ didofdrs. The

terTa GG SRS s inciuslgs (S’f'ﬁOT%ﬁfmaéfSOQ'#i@d Hithea onoBIIOHRICH, 1.
mo@ﬁ‘erﬁ %ﬁs‘%rd&@‘é‘u@ﬁ Qs 'F%’rl@hé?)n’s‘ﬁlé@é’stee Hhhﬁﬁqté\hogé‘ﬁoie% and disorders

Inplicated in nmental illness, detailed in the:
'nVCéVd@Qr@FQé%a diman, and rangeay (M@"IGEJO@"Y) Hwﬁ%ﬁyt ard, diagnosis ds gdithia the
scop@€f Rlifvehhigt. GPR26 knock-out mce denpnstrate

anxl ety, depression and psychosis. In the human RT- PCR

pan‘éll'ma'ﬁ & apgtcgg{yp@gg@ﬂal lecatine 19p86-8- Q?ﬂ%/ Aggordingly, in
a sE@dﬂﬁ?eﬁb%ﬁeﬁtT GERPTIRER hidleb@eREd | 't§ tl%’épbfe%l?a%ﬂose a disease

roa CNS. LacZ staining also indicates an
whigly magggq his 'Q@H% FW”&?:BW@P I?El'}ﬁ’g regispy 'm QU Heaamenehrpmosome.
pSY‘FHB @dth E%V@Heﬂmén iR Hat G‘P‘Rz@ﬁé’mﬁﬁﬂﬁfeﬂ if ﬁ%@‘afﬂ? iiRess, as

avioural tests (exanp show t
R

etailortib the, GEAIDIGS 2 GUTIATISRA,peIY AT B S pata indicate that
GPASE kNodioult AIRRE& A0 Rratd ér@&éﬁ?’ Qie%}é‘s%ron"anhrbsv&]d‘sﬁbange in

col | ateral behavi our. The reduced | oconotor acti Vi

i s lpfthexpamaandThéiR ﬁ’ﬁ%‘%ﬂuﬂ@rger@r IBgPRresepkit thé brain 60'{’ in the

moﬁgeqﬁ'aﬁl' ﬁ'p-P@FPSa&@ttBS gehd isferprdRed brdadh/ ki the BNt deZdé’talnmg
ype mce, and show | ess depression. QOpen Fi el

aECéI"@lW% ap| QXPIeREIN RAETR| WPRPHIAY 7P B26HRvolvamery in psychlatrlc

| d.séa%éaPéHogﬁmAn %)ndl rﬂéﬂn@ﬁ}l &xbh@te SHTfF2 CBéRfdir&l Westdl (éﬁarﬁb@) 3(11))

anxi ous. i'nduced perlocontlon

shopdiat GHB?Q 5[‘@3‘ QLM’E'C@RE@Y IE?Q}LC@C' RFOMATaHY ecoénng)afed to wild-

typd Fice Q68 MoCchBREE P obMBierd) DARARG TR Z et @é&cé&é@é’f’ﬁb@r Sdtivity is of
al so indicates that GPR26 nice have a | oconot or

CNgdandnet mtf?r%"adb‘?rég'” 1-n GERRINosk-guiEMieR 'SP ersobatichinastressiul

envirbhe@thORINA- %e@ﬁibé NfhaashoWEssepradsibnbe useful in
treating a range of novenent disorders, prefera
E ig%’pglgs 4-6)

ParRPes biglds elﬂ@@&sﬁéu% Maze AN RIRvEIRdsZarn snaze. tepisde

md.bétbltﬁéttemmkfoemmleﬁeahx'éwport the psychOSI S
enoémfe seen in exanple 7 and indicate

ST G kien iy pomea SR eyaBRlens) dasbrindpaton daat GPR26
knob'R-bhﬂ rhhée'hﬁvé E%Ggér%gbme%eﬁéty@@ychos es, preferably
assocj a

schi zophreni a ed di seases are nental

i | |heyalganazes teglf (examplen §Y calspripdicated dhaly &iZags mice have a
Iocdrﬁ&bﬂé'ﬁlcﬁnmhétdétéjlnsé%aﬁﬂ@s 4-81 7R3 8180 it ti28 an agonist acting
8 ﬁc osi s_and depressive
at GPR26 would be useful in treating a range of movement disorders, preferably
Parkinson’s Disease or Huntmgton s Chorea.
Pre-pulse inhibition data (example 9) support the psychosis phenotype seen in
example 7 and indicate that modulation of GPR26, preferably by an agonist, has utility

in the treatment of psychoses, preferably schizophrenia.
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di sorders. The data indicate that, in a preferred

enbodi nent, an agonist to GPR26 may be beneficial as
wW@eooanxdosd yti ¢ drug and/ or an anti-psychoti c dpCmyGBRIV6/004024

an alternative preferred enbodi nent, an antogonist to

GPR26 is useful as an anti-depressant drug, or in

treating ADHD (Attention Deficit Hyperactivity

Di sorder). As used herein, the term"anxiety disorder”

refer to disorders invol ving pathol ogi cal anxiety.

AnNGRR26 associpledl gisazises brevmeplay Hinedseg) asmtiefined above. Preferred

BV b BB At Sl o PR BRI BB

disofuatd0(Thgi dzd ivdieate that,sinrae ppaderserl embediocent i areagonist to GPR26

N TG Y

prefé@red emmpodinsent,cey sntogaeist talGRR26 Bruselll psdirsamtiddepressant drug,

or inpaatia AL S PR RO Pl b REBIBLE Dy P usi ve

anyisatsgd pemmkhatprmédamiisty dfsotdesineter ts disoidersinpblginigas,

oo ol BT RN AP e

of a soisjieet! to potendisili threats tRatmhay ihpedriddromedistasatt kis cadideyed

o dBRSEH G S s BRGSs BNREER AR BIRE PR s bing

(Belnlrgg € BaBkemnds €001 esypra)e dinerearecsiniypes oivanxieih disoalers

corb AT By A 0B M B e

trautnbitiel gingsst disardele charectarisadatyyinit e mnxigtyBorogokBudoekiany of

wauing el oB AR fheolf Tor s Bafb sigtfien il Sognlenvdet

disomder davoling fear apdpvadandesyf shoial situatorgs Ranigldigorder,

cna SRR B0f, B AL IR Sy TR, bbb ginpusve

disotdeat marked by @mmiobe obseseionated ankiety-npdyahg sdpulsiveibehaviours

: (Goritdﬁsb.f.éfg?-le%f R F@Q:Ag\é%}a' %%urgrc?r lr%{erkﬁg/o%@ggﬁ g?‘nygdala and

g psyc are schi zop
hippdtaopakeis thomghit © urelerliessixiaty (RoseénséBedSoblikin, da(1998), supra).
d ' . 0N : ' .
SRR BT DRI GG SBMEELOR i pocnoss o,
or céebpeeisgmptonal Ceyadiosisbiagbneralyacensidared to be a sympiom of severe
[ el Lyt ' kK
BTGB chiRet AR oy SeAsP A ok i oo
assaojated ovitbspsyshesp isleyithiastieoscopa dofetherivantions eBesfgreasc Hiseases
o BT L P82 ey BB g s
clinid:al\cgepte'seimn. _‘lHSrairWoﬁury (nremmrr@dquj@@aimcgd?r drug intc_)xication and
il QARG Rt PR o B BET B ST S
disovderg tin ithe ' eldierlymaisuche sisaviinay dfact infagtians), ypain syogwmds; Isleep
p i : ) _
son B3 T8 3 B oD BRI oo caue
a psybhotivee@sade, @nd(2604ihjn thepseopel of the inventiant ekliesmg@sbyreferred

feel i . ess acconpani ed by enotional and
Psy%ﬁgﬁi'gg&'%%hﬁ%‘ﬁgw (Taylor, C et al (2005), supra).

Theévseusesl hewirgrihé itemmt"denressieg disorddr® refereptadiseases involving
depraers],é%ﬁ,t Vvhicﬂei%r five 'n%{hifg&gtion of incapacity to cope with various lifetime

stressors, on the psychological, behavioural and physiological levels’ (Cryan, J.F &
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withgligava (@sperially

psychosis, in particular depression and anxi ety can be
co-occuring (occuring together independently and
wowdnowosnood congruence) or conorbid (occuri NRCT/GB2006/004024
‘together with overl appi ng synpt.ons and wi th nood
congruence). Further preferred diseases are disorders
associated wwth a [ oconotor deficit, i.e. novenent
di sorders, such as Parkinson's D sease, Huntington's
Chorea and di sorders invol ving ataxia. Mvenment

Mo 'e?é%\rud@r ?2 OQJp?é)QﬂnsVMhbfactdﬁlee@ﬁﬁ adeligge ot s@iness @bcdfpanied
ar ki nson are preferre22 Preferred mental
by emplienal apd thﬁiq’al!léi\@hﬂ'@jW@f (Ta¥or L 81 4 0Q§’§f YA a, bi pol ar

di $REMdes a SEGTaRAt AEAAL N 1R SUBploRey of @ﬁﬁlbtynaie@PeSSIOn and

depr essi on, %ﬁm al anxiety,  post Lraumatl C {5{9
psycbpg@,r lamanlcpqlﬁjmeggessga@(ﬁng ar‘mﬁ% Fan be geqcerng, curing together
inde Q{He?ltlﬁ'a?l‘ar Wﬁﬁout%@@@%bﬁ UEREE) WrStorBorBids icdering acgetiter with

ress, disorder, separation anxi ety disorder,
over@én@gaym&n%ﬁw ity maod 6PRFMENGRy choses such as

SCR{,AR r@l‘éh@d d@e@@é@ére%@%éﬁ@ésémmwmﬁanmaebdaml ie.
severe I ni cal ressi on pSy choses as$ %I ate

movemRBt dieoHEy smlrsaq AINSET R B SRR ATNGIOp S GROTSR gl didrders

mvoﬁ}ﬁﬂrcﬁr %a%&' ClovE Rt ‘?d%ro}derﬁra@@odnétb@XNnﬂﬁth@Ba@d‘ldgan lia, such as
rawal (espeC| ally al cohol, barbiturates an

Parkinsepsd?isgassea@syreterigdus, el ect r ol yte disorders in the

el ﬁ"?éfweé SH@Hta@SIIIHéds%“ Mcluf:iéCFnajd?f G@bﬂe@ﬁiéh,, dyéihlymla, bipolar
i @én rones, sleep depression and reme, stres
isogger,

ch
P pSSAscEh TG, SRPESS APSondial HFPIatFig SobeL Aed, post

trau@hﬁ{%'tr@% 'l diiere pPBbiab,S Bo@M Sobs Cégedlal Cbhﬂibiabj panic -disorder,
s di sease, diffuse Le

body
obsqsset GUERIB N ciasERiEin BPHE, SIESSEL DSOBIECa P ORASgIAT ARYPYpdisorder,

gené’r‘%lf’éédn %Qiﬁtys dfbioFRAS PeydHoBES aRshVas Sé&blafzaﬁhk@hiaarblmhlsyhsorder
démentia, prjon infections, ence

(maADIPEREIOBN BB PomEI, INGAHBRESEOA P aRSORSRIPRISd with other

con('lﬂ SOfERRing Brairy mﬁﬁ}d kdrtdtﬁer&mdlrcﬂéglwl elcdiraet), rnlig irtoededtion and
eukoencephal 0 Met hods Ei ed The ice of
Arohe: o8

. ariuratess ﬁB z%ngggﬁ%ﬁ h 5 glectrolyte
disobdté Qﬁ‘ttﬁé’ el@ém'V eute Rl uﬂi Ric@y en‘fectfoneh epairs taypidromes, sleep

nol ecul ar bi ol ni cr obi in
depTeRRGR FrOgTele SIEsaEd ¥hPriALmEag aBPFY Blrpwegp: U6 abuse,
Ale%ﬁ-ﬁWdileéaéé" géﬁw'r%l%/ﬁé&foh{ar Idétrrtdmﬁa al;lck’s&ﬂl@éasbedhﬁmsquewy body
are explained in e literature ee
den@g%rfmme@po;al dementias, cogﬁabefseﬂ %gﬁrﬁr?tgo i—&ggﬁgton s Ui sease,
prodl\z@és@\@ Lsé;ﬁraﬁh&éamgalsé\ lAﬁ:bE}’l-W afemévhial arion Saiectichs, encephalitis,
dition, Boagk rbor Lab r.at or

ADHity eg,gttermggu&qflcn F?—lymerag fivity) él?(‘%gg% TP wa,l CVE}/SCUhtIS and

prog?ré&bw@emmo%al l@,llkdémbplﬂléﬁaﬂﬁw s in Ml ecul ar Biology,
13, and 16, John Wley & Sons, New York, N.Y.);
MetBodﬁg‘mplgyetb abtree, and A. Kahn, 1996, DNAIsol ati on

gn q’h@%@ﬁ&é‘ 6f9theﬁ§r§§éﬁt iimlenties vl gy, daless \Gtherwisé indicated,
ons;

CO“YWPP%M tfghnlgg,es Pf |°ﬁ€ml§| ¥s %@U%’a@?lpgﬁ m&&%?'agy’ Rebfoinant
DNAJBhY hiuhdloGy assich Mre withicahé cé@blltt@ls)of ali@8don of ordinary skill in
the grt l?crpwutgl:l"?n?éde%earg%%lgﬁsedSln th% llj?erature @ee for example, J.. Sambrook,
E. F. Fritsch, and T. Maniatis, 1989, Molecular Cloning: A Laboratory Manual, Second
Edition, Books 1-3, Cold Spring Harbor Laboratory Press; Ausubel, F. M. et al. (1995
and periodic supplements; Current Protocols in Molecular Biology, ch. 9, 13, and ‘16,
John Wiley & Sons, New York, N.Y.); B. Roe, J. Crabiree, and A. Kahn, 1996, DNA
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Approach, Irl Press; and, DD M J. Lilley and J. E.

Dahl berg, 1992, Methods of Enzynol ogy: DNA Structure
W@2007/042058ynt hesi s and Physi cal Anal ysis of DNACTVEBR@E©04024

in Enzynol ogy, Academ c Press. Each of these general

texts is herein incorporated by reference. GPR26 GPCR

Pol ypepti des As used here, the term"GPR26 GPCR

pol ypepti de" refers to a pol ypeptide conprising the

am no acid sequence shown in SEQ ID No. 5 or nore
Isolifib bRl BYquefticy:| E3sbiklial a*ecmnqwshmsrm Wijlag & Samd; alnM. drolak and

derj,vative th of . PoI e efer to a .
Jamege st B itiods, T o Sk BTG (45 STk, o0 Bipctigs: (@eord
Unlvbﬁitﬁqﬁeﬁag chlh G:Etnl‘leidihy) plegul dlibgcbrmwﬂaz)tlde $ymﬂi1| és:sedA Practical

ti de _bonds tjde isaqgst Po
App,r%@?férgl P @Sﬁoﬁqulporv g g‘llt% 'Hs)gmﬁ @atl)lg? er %ods of
Enzﬁﬁ@bgﬁ EINA Si‘mgilafvépéﬂ de Synthe Sk iapd RAysicaloAvinlysis bngle\rMethods
chai a erred to as
in Expyala: RERETH Vet Ear hOciiF o0 oo B AP EHLACRREraRs by
refergfée- encoded am no acids. "Pol ypeptides" include am no
aci uences. podi fied either by natural processes,
GPH@QéﬁDéé%ﬁ e-pts‘\dgﬁ)sl ati onal procegsi ng, or gy cheni cal
rmxalisfu's@gt f?eﬁé tr@c{ynhqtmame@h:mmelymbﬂdgkmm ton at pelypeptide
catjons can occ re in a
comBigL B IBS ARETUPRG SHRTHE R ISR Kb RrEors Ristergby SEQ
ID N@l 31 c&l gl @ofloiigos, amthnt loe cﬁﬁvmmedheneaf b®elybeptidatirafers td any
peptwﬁfrkpéotﬁ efgorg?ﬁcrfsﬁtg%?vﬂtéal? ngq{t% g%pr?q?gﬁg% @e&o taregg ogt%er&bg/ pe?.»tlde
bon(feeMelﬁl@UIflédé tpeptidenbands, V.en peplide ppsietks. “Polgp?mlde” refers to both
0 eptide may contain nman es 0 i fi | :
shorpgng St g i ars. Aekdes, arapepfiaes,pt SRARER; and to
Iongalbd:HalMS‘; geaéramnrefanst mfusyprm)gwsbeoﬁyghﬂdeg ngmt d:Dnrj]alg amino acids
ranc ranched an ranche
othe%p?lae %@P?@%ﬁ&‘?@[@g%w PES%I ¢t from post-translation

natRolgdeppides’ e fxkrleoamiry dewl rsedeerimess ynudifieti eithert fbydsatural

oock B, PLEA R BERLLA SRS S8 T, Bt modtcstor

techiiags whichsare Anell Kicbwn T thie. arCr ddagliffcations/\tarH océureanysvhere in a

* opty BHOR o B Her ool AR B Fpilsioasehains apd e amino

or ca:ibdxﬂnmpmcltswnllp@sapptedjﬁed rthRothie t saames typei fmabditicati@henay be

presp,ptep a gﬁec %érwe) @5 ?/fﬂryﬁgggc% ree§ eelat fsfegegal %1 %grlr? %nglvegpq)olﬁ?iﬁg "A Blven
polypépide inmayneuhitdin aeny dypesani haudicptiotsei n cof act ors”, Meth

B Bboed AL od oA 3% PR 00 Bl hcapg gy m oo
cycIiPnWith\@'r wgthpuirbranbhiAgaBydici bahebey aﬁé:hraﬁ;l@ﬁ Ghlelic peWpeptldes
ey, 434 Bl e RGBSl YRR S Py, DATPRI sy et
mettioi Maoypratein maedificatiemeare, kmtedne*seegriorunsmdde tProteinst - Sinecture
and\(/\gélgcgﬂegre amﬁ% :egfid %gr - n%oérel&tgn S\‘Rﬂ"l'-?nl-cr%emgneand Company,
New York, 1993 and Wold, F., Posttranslational Protein Modifications: Perspectives
and Prospects, pgs. 1-12 in Postiranslational Covalent Modification of Proteins, B. C.
Johnson, Ed., Academic Press, New York, 1983; Seifter et al., “Analysis for protein
modifications and nonprotein cofactors”, Meth Enzymol (1990) 182:626-646 and Rattan

. et aL, “Protein Synthesis: Posttranslational Modifications and Aging”, Ann NY Acad Sci

(1992) 663:48-62.
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insertion or substitution variation that produces a
silent change and a functionally equival ent
w@odogpeps? de. Del i berate am no aci d substit ut i POIEGBaYN6/004024
be made on the basis of simlar physio-chem ca
properties such as size, charge and hydrophobicity.
Conservative substitutions may be nade, for exanple
according to the table below. Amno acids in the sane
bl ock in the second colum and preferably in the sane

O{Tﬁ@ fefiné h@ar‘a‘ﬁ{”r hrRbIBGEE” MederRBtiven RSt HlaginRdtf &4 usad Merein

Unl ess the context admits ot herw se, references

includecamGspgeitutignd varatir.smeptiretions cerlaeemette IR of @dgueﬂ of
one (épfgjfgé)t iy e?% REMES tod§rst@édc\ée$ h@%nétﬁt&ﬁﬂ?%%%f deletlon

erably, as applied to GPR26, the amn
lnsen@@qgéﬁu@tm&@neﬁoﬁtl%ﬁh% Rrpdugsy 8 Spel EW%SyaPﬁh\ﬁ ﬂ@chnally

equnv%al ﬁﬁégl{;ﬁb%uéé‘”@el?&etréﬂé'atﬁn@famh %bﬁ?ﬁ%ﬁls%’é&%é ke onsth&bssis

In particul ar he term -
of snmalabmsogd@ml@aj@éqp@mwhw sige: pharge ae@hyqrepaqh*%t ure

ai-QErh Eu&'ﬂtﬁbﬁé’ 'ngdynﬂe R eSrUbaRiHle aBtdaingCiothe table

sequence CR activit Wth respect to sequence
below. @gnn(p agidg |n t@e sgmmhlqgk,lm y)e squ@cp @pla@‘qnyarpmggf@rq@y iprthe same

line i tﬂ@?lﬁlrcﬁﬁ( Qnépl bé%@bsﬁtg%?d fgﬁe/échgﬁl%r 95% or, nost

prefera e is at |least 95% more nrpfprnhl\/ t

243PHABG seqlevwepdldentity. These { &3 A al so
nconpass pol ypepti des derived from ami ros ch
re allelic variations of the GPR26 { b?nucleic l:id

equence. \Wer ¢ Paheracharged nade to t(hSTMeceptor
ctivity" or "Ri-ological activity" of eceptor—spch
s GPR26 GPCR, |these terns are int'ende[\ad(o refer tp

he netabolic crp&@.ysdrglr?@ cal functijaneof the GPRR6
eceptor, incluyding simlar

o [ imla activitieW’
ctivities or tlhese activities with deééPeased
VRFG € st ge effects. AISo 1 ncl udgdFaiey anti gefi c

nd | nmmunogeni activities of the GPRI6 receptor
, Extanigdse theo toBPBRadmity i atlyerwined reterénses tof “GSBa§ ARd dfrdR26
Iy y (] e
g AR YR PRERF A bl RaBERp St gb o Hdoments o
GPRm}current GPR26 pol ypepti des of the invention may

f Li'-grgb %lfl@ édtphgd &GFQ@GO%%%@# ?éﬂﬁ‘éhé@ HH@@‘PQ?R iactlwty,

erm hus or pre erab
moretmefembi)ehmlmwst leakittoe sSRmGRELVityeefithe SRR2MGPTR shaw as dseq

0 NEESI5TSER 1008 10 Sk IbA B KIRSLLA Ko REO Ly i
respesk tp streasrenayd/erl fgocthmcrbf@dlélr@eﬂja grswiant Being aAeig @gg@eqq@ehas
el T HEI ol s BRBERH 15, Ay pusabiger o

IFcatlon
least 808, G10%p TI6P4, 1803, 1855k, 0%, r9@°/por )nmpreiergblmh@nené at least 95%,

h
more| Breférhf gt JocP OC Soditiios RN THUSE! tolind i chBbimpass
polyp&bildﬂs desivpd &berarming aRidsevhi¢hale. allAllq)mrﬁHpm piha&PR26 GPCR

at least 10 am no acids, preferably at
nUCIGI?C%Ci(?g?[@Jeg‘?neno acids but fewer than

Where reference is made to the “receptor activity” or “biological activity” of a

receptor such as GPR26 GPCR, these terms are intended to refer to the metabolic or
physiological function of the GPR26 receptor, including similar activities or improved
activities or these activities with decreased undesirable side effects. Also included are
antigenic and immunogenic activities of the GPR26 receptor. Examples of GPCR

12



10

15

20

25

30

50 amno acids is especially preferred. The GPR26 GPCR
pol ypeptides may be in the formof the "mature"
w@e@reivsor may be a part of a | arger protein BUDGBa®w6@a04024
fusion protein. It is often advantageous to include an
addi ti onal am no acid sequence which contains
secretory or | eader sequences, pro-sequences,
sequences which aid in purification such as multiple
hi sti di ne residues, or an additional sequence for
activiy, lalimidl rhéﬁﬁodsu o May/l&g anth iqoarntifying ﬂwsetdc?ﬂtiefla@fén%wn ig the art,
ti nvention are preferably made by
and r@éi/?n%ﬁ dﬁgaéjr?iseWhgfen'B &'ﬁg\% UPehni ques. However
t haﬁme}po@}p@ptu?&kdm@mbynmfnhaﬁurmeﬂeanﬁrlwhétgrologouls _a&nino
. techni ques we 0 0.S ersons s S |
acid shauods orbanset BEITIRBIT Y Grefiasy Aeb gy ferminus.
Heteﬁtl@gblhes@cliwméﬁdn@s iffcltrieo seqpxe@ntc@s nRat BAEcteEnaaPbHE emaceuular
us

t ti d f | f
protely JpiPnG e GetL 8 TeataT SRtuenees: lirelohory segvalicesamay iso
mcluaést'éaa;uer_@wmt irfofdad e(tlﬁﬁ\iﬁarhumijenmt@bdir@rpcﬂyp@pﬂ@é bPthe Giantion
acC al ac

anc/gnhighJadets Oea it e qatadton ot Ficaton. /Tt rehpeptices.

Anotheét \h@@molbgmjg‘ usqlmfnc@ rthéieian paai:maﬂy @oférickieispa Opdyamine acid

t | of f Lo
seauBRgR exns 5. ERUEEa, oS 18 PRTERIN nNEPELTAL oA pplutisticine
setuh@é ef @thbasttﬂﬂ)%rﬁms aoids Apreteratily vt lebstmt aminocidst e fewer than

nct i tein of interest sequence. GPR26
50 a’ﬁ&%&%‘%ﬁ'?&éee%? ef8dention may be in a
su‘msé aﬂnaﬂl G?ompdlﬁie@ddés)my b'éththé easrm osthewhmﬁeﬁptoﬁem or
0,alterati

may & 4pat O EdeGer protaim ek 85 aaeion QinFBaltis Bffen Advantageous to

mcluéelb@rﬁ aatmlomab nsind naditatswqaemd witich twafamhgﬁgmbrwor leader
nent or ot

iIts or F
seaugimn o seabidrR, Spadiitas. WHikh| & cronuniRBHor steh & muttple
histighed yrreethed,e dnaaur adidiyorral eseuiencd for| siabliity aduring! récombinant

i solated," but the sanepol ynucl eoti de,. nucl eic

‘ prodg&o& or pol ypeptide separated fromthe coexisting

maGen28l polwﬁeptrties ruatthe ahveattiaheares prefarablst mdde @s rédoenbinant

meapg, HEreroCHBHSH TS, B Beunindl oy AR radf o YaBlig figans
using rtechriguest srelvhkrolwvnwtd Iskilletl pertenms gsueh vad Isolidhephiase esahéttbsis.
e .l

f th ded.
PoretiBBE it i hyB LIS RS tisen AR SR HiGiEnE Ioc e o
aid rmyaxalastmnbalndn parificabiart. aExamble,s ptirfusiondpfobeim pannessi inblude
t
el sbleredt (eth e R GB0R PG Aol Fagasgptional
actw@ﬁ% eomafi¥) dnd Peapictdsidasel it hag Psenss abhweniert @ mclude a
proteClyi sAsOn PUo LEIPEN dBe AU L BraiHt Satpine Magatei Sequence -
of nnu@eéslt ke Bl r@n@%‘RaﬁfL@mnymemm d@qmc@s dsuag ds@a tHiembin cleavage
nven

site. FAEIbCRE U9an Pt ST oL ARGt odnghan ol iBe RiGigin ofaterest

sequefgd.i des of the present invention
GPR26 polypeptides of the invention may be in a substantially isolated form.
This term is intended to refer to alteration by the hand of man from the natural state. If
an “isolated” composition or substance occurs in nature, it has been changed or
removed from its original environment, or both. For example, a polynucleotide, nucleic
acid or a polypeptide naturally present in a living animal is not “isolated,” but the same
13
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may be between 2 and 200 ami no acids, preferably

between 4 and 40 am no acids in |length. The peptide
woreap7loeoser i ved from a GPR26 GPCR pol ypept i de BST/GB2006/004024

di scl osed here, for exanple by digestion with a

suitabl e enzyne, such as trypsin. Alternatively the

peptide, fragnent, etc may be nade by reconbi nant

means, or synthesised synthetically. The term

"peptide" includes the various synthetic peptide
polynaddotitie, omscldiq @i orrpdiypeptdd sepauatedadsona theetomistingrrsatetals of

B R L Bl B P BT, 00 o o

i meglgmvlm/e'r Ibe;/limdla_rst&xefrmt ?lmbyaﬁme peaH ¢mtéi_si|_ roay &bl reixed

. of inducing neutralising. a i,£S. ] i VO, e, ,
wit GooB o B HAGT gt PuSHark WAV R ey g Bbrei
and ?’gﬂgﬁ rn@;édd;dé@&sd:]bstaggiam Ismlﬁtbdﬁté\g gmﬁze:xﬁg? ioﬁthe ilf-\vention may also

. Vv i ws _a. hi . o
bo ity SvRRAMRY PRAIRS Pilk ‘B yMisese i gendialiy E5RESY thg pgotein in
a prépRyationdn which hass thé0 ¥ fafezampley 98%, 98%t or @Y% of the protein in

f er.ab) 0% f J t | t 90%
the {6EHENGT & . bReFHGA ReVpaRE BU Rkl o ot Sthe
gnfrp_@ é)@ééeﬂt inewetionUss o gpldteetd peyitisles esmprisiegl agiontian of a GPR26
epti des iC rise a uence L C S S .
potypitidecareolid do BET ISR BESRETnAM f, GPRRE EPER ana its
homztdgaégg/iaﬁsmle?n)r eﬁmag%s;grgi itggﬂded. ﬁ'eh\;e_ piptided oftibé present invention
ternatiye e | o
maydis, HERERN A 200 fin o Pregeab st ed 4 ARV hhooias in
Ienglﬂﬂ ﬂthEOp@;ﬁi‘d\ee?a{] ®gi qllmi.ved\ gllmte’( ar@Ptga lLBP(Egitodypeptidsv_sasadisqlosed
w degr ee . of . honol o e n a a [ .
herecdp B eCiBR Db GTORRIET AU B SIS CREUTE: SUcR A IR Atermatively
the ipRpidY, | feagreeretp pa sieys b&RRade iyl yeuoolbdant desansRIR28ynthesised
Symggtgl 2ot | des and GPR26 nucl ei ¢ aci ds, net hods of

%t | on, uses of these, etc, as described in
f urthieeterr épeptidet irmhwiesrtbe ivariows syrdoeticnpartid® hariationssknown in

the Ak St 261 B eE B0, Lo ROPRER: i, BRG] e, F Gihigenic

detérmirmntiethdfay  aeT-eell tepitap@olhiaupdptidei they nioe liwimuragedic in vivo.

ProfReqD i ke B EpEe of e RURRAIR R RBQURs Wy B,

varTihenGPRE6 gelypepiides ectbrdingad . théireketierbingy cohwrise a sequence

i PN Sl g2 TSR Ry i g o

honmsdapyehetecSEQL ldasNOvo SpecieSHRQr [eRaniPle, 2he megion may show at least
corf LR ¥R, ey BB et f ey oo
evernuoei pigfaalply| at fegsti e ddetity ah teepminieaditi level yaing dha tests
cos bl Prfices Rl BEdclned Wi FB SR o
conservbe o¢gioke neychense aibatspeutif seategids mg explaineghisdurtaer detail
bel&v&nRﬁeiarrsﬁgtri]\%I)’, htﬁe a@bﬁ%a@abeﬂ peptide may comprise a sequence which
corresponds to at least part of a non-conserved region. A heterologous region shows a
low degree of homology between at least two species. "
GPR26 GPCR Polynucleotides and Nucleic Acids

This invention encompasses GPR26 polynucieotides, GPR26 nucleotides and
GPR26 nucleic acids, methods of production, uses of these, etc, as described in further

detail elsewhere in this document,
14
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sequence shown in SEQID NO 3 or SEQID NO 5, or a
honol ogue, variant or derivative thereof. Preferably,
w0 b@7/@PR2%5 GPCR pol ynucl eoti des and nucl ei ¢ acPCBEGB2006/004024
~conprise a nucl eotide sequence capable of encoding a
pol ypepti de conprising the am no acid sequence shown
in SEQ ID NO 3, or a honol ogue, variant or derivative
thereof. The term "Pol ynucl eotide" is well known in
the art and to refer to any polyribonucl eotide. or

poirhislesnsls ‘apPmRizd pehetdsotieb, C‘taPmys melevtidet aed “GPR26 nucleic
unnodi f| ed RNA or I eoti de

| agf) gel" ncl ude,
acid,j MAYutba | APedt iMRrCaRNRALY. 278 dcﬁfﬁl gt p%\‘ﬁdéﬂ refer to a
polyrﬁc;&é%fﬁgé/gac|éi@rut@ebm 1R gcmmrl id §<|t|a@edosaweeasaaﬁowm ITQBEQ ID
st randed. regi ons rid nol ecul es co
NO: RNAEEHIE NBLd RS IKE: 4 oh R aoues g op Aedfatye heteot.
Pref&ﬁbi?' ﬂTeSE)éSI?ﬁlﬁt@ébti@é/n@cI@ché&d Qboﬁ?n?ésﬂ@? ¢ adkmologue, variant or
randed regi ons i e'
dorhCvor he i are s et S Rt N PSR R AR £ most

" prefd ?,osEQ(pmlN(RI\QA and DNA. The term pol ynucl eoti de al so
i nc

udes or RNAs containing o re nodifi
b SBESE RIPIe oI5 INRRLSQAR HoBKE oD RSt 3 Ee capable o

enco’iﬂr@fb' hAlypePtidé Cﬁnd%rhéfpdpﬂ%QﬂSthe ;wagéﬁtl mdentl@a§e@ a GPR26

for. examl e, tri ate S
PolVRARIES. St SERTRGRER BONERETges B BRI AR G ComRse 8
nuclGRRR SEREEnde cEbibiaf eRdBding féupol pmbﬁm&dlpﬁ@trigdme amino acid

ook 5o SRATD Yo SHLEER T o Bt or

dern)aﬂvé‘%éié@h Rastevally, tA§ thlez@ lGPCeR oljr@blébtudés BhY\ riBidic acids
RNA ¢ aract ristic of wvi

compifs § THEEEUSs E0USIO8 L ARABIER Bl KAl PINPeBlits comprising the

amirCAdid 664 @Mick dBdwnah ISEQ 1B IND T & ortzd hé®iologue, variant or derivative
ol i gonucl eotides. It will be under st ood by the skilled

the“’ﬁ%‘*f son that nunmerous nucl eotide sequences can encode
U hehs agem PRYPRBlebE” s dell Sidvin 0 thbeadegmrnes a@terofo any

poly @i EiRaise P PabGepRbiTseteq it Taw. 88 Modied 8P uhimSaitied

RNAOCbH D lmumdmmb@etua@qum WIthOutMiﬂMtdtleﬂfsir@(E seRuiudksstranded
I, ant

molefesent (BaBRUES PoeE bR ouils or) SR cstzickt epiags. hybric
mol@:@%&ﬁbﬁﬁ)rmm DRARNY RNA(thaemeay SﬁthBMrandéd @e,nomeCtyplcally,

sou St S A Wb A el s, 1 action

“polyn@bléeﬁdﬁ’ltref@gs fohepleasaaded regjidrisseongRistigr ANA apDNA or both RNA
Prefer

and SR DR Moo B tn A e dﬁ&%@%ﬂfﬁ%%%mﬁ'we or

mor@ﬁtddmeti)baspﬁ ehdrMAYy oh BNATOwith bhekdhes h@ocﬁfmmfoafstabmlt)t gr for

oo A DR HINOUGHE. (RSEm DI Bh e Py dFyele ghoss 8hd unusual

basdggéucmaﬁ moélhdeAt\/laﬁétyeoTQﬂd@ﬂcaalop@|h}ﬁ§&:febhdﬁ%dé‘l te DNAaand RNA;
Y to se e i tity (i.e...

thus RRNTREIePYgE" mEieer RSy c 3 RTGR G ot Tedahoifal. rodied

form@fdﬁfpﬁlyﬁlhﬁle’omfes|asa§;§|cé1@%um)rrﬁnaml%f @t allyasathel ahegtical f¥ms of

DNAgméfrjﬁ Fﬁ\rlf fc%ra?a%lté/ris% of evellrsl’}sesg.3 5aoﬁd gg{s? “Bgl(;}/;\l%lg qld%” aﬁso em%races
relatively short polynucleotides, often referred to as oligonucleotides.

It will be understood by the skilled person that numerous nucleotide sequences
can encode the same polypeptide as a result of the degeneracy of the genetic code.
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sequence identity. More preferably there is at |east

95% nore preferably at | east 98% sequence identity.
wah®3me4908 s al so enconpass all el i c vari ati onsPOf/GBRE@®6/004024

sequences. Cal cul ation of Sequence Honol ogy Sequence

identity with respect to any of the sequences

presented here can be determned by a sinple "eyeball"

conmparison (i.e. a strict conparison) of any one or

nore of the sequences with another sequence to see if

t hat uetdhberete theetpoe “Matsotitie lseeuemmp’r eferato heasdtidéGEguences,

identity

. | ati
olochiitace Seduticery PoRRPeRRneRaRicRn: At ByfelBiagosues.
fragrertig madwletiVetives thierend (such asgpovtiondetheriebf). Dl meﬁeotidmsemuence

T2 RS GASEREHT R, R BB SHL S cvin i

may pbé admibte-strarided npt esnghé-ssarcdeda whetheunt eprgseotingarthe .sense or

USTAL. ..t he program package (Devereux et
a“t'sﬁf‘s‘i§‘z§%‘qC\EEL!cq°E1bH1aﬂ8”%§‘G%S°§earch 12: 387), FASTA .
( APsafbrablyetheateslB&fl duchdutide d8iqoénct08nebbiey,a aolyp&htiSThaving

GPC&?A %%P/F¥ mgggeg%&rﬁﬂ%%fggadllg%?% B %tﬁ‘nkf)l/ & th{é I?:ﬁ’&'{é§gwn as SEQ
ID Nio: er/SE/@\MD NEh 5. ﬁfeﬁerably thewéidh ABMmologueh refarsaot polymusieptide
R R e SR T e
(i.e. alrmulahtw,t preéeraty therg israt tdast §0%0 mdsk ABtfishably-al keast 70%, more

prefeg{)gél% At LA I%ukd c%?l p%%%pefeolrj]y gé@%ﬁag%) mo-ll-é1 B&&é&‘y’ at least 90%

sequehte ide/nmwﬁvmdap referably ther8isA8Tédut 9506, nedre phafedaplyvdiiledst 98%,

seqqggﬁ%fc%gh&gﬁ'%%qﬁheréﬁ(? eR%Q,r@F?{ aﬁgl cn\éag%géﬂsdéfstﬁé E&SLe%Qs

Calcuiaticroof Sexjuengeadtoomsioghat are capabl e of hybridi sing
toath . t
aePPOSe RS TP SRR § S Biar lanB mieb T8 Hprhan be
detembioee .byRr simgiiaidygball’ mongEgisen dice. caplibl eoropartspb)y ptasy nge or

morésgf B‘!% cgjme%"ﬁﬁﬁ a%th%pgeitfelngg gtgtseé ?fqtﬂg{]{}tﬂg{ %’(@ie}?)@é ihgg, for

rnvent o [Fe”of se /
exarh@ib,r atdeasit Q% sequéreceridentipta e sseqerme(&)s pr esent ed

h ' h t '
o EBltug Sbadshop e E4IP < SR, cesiied 6, BGBIE bloafims that
can talagate7dY%lentity ketpeen ewalol' e skeiaartces Hising em%uﬁabje @lgaithm
. f. % h
or GRERUBREGIAN. Yol P B3krBE b0, B AL OB e o
computer pmgranyinchide fCLAISTAathe QGG progfasn packagat(Deeereux gbal 1984
sl Al £330 567 EASTR Iy, B0 gPloolE Bsed Bl 0341
and BLASHTE(Ausub@hehab,n19919||bld)30n'pr i se regi ons honol ogous to

Sfégéé?rggyy aghﬁzeaslf&gg% %g@o ory98%/o ang’ﬁ)m}'@g/Q provided  at
http:fiweivencibhiyn.aib.gowB AST5 9Gth parrroefesssat do datauliivalure(Histogram =
yes;Soee%ﬁ&E)%?:; 100; Expect — 10; Alignments = 50; matrix — BLOSUM62 ( no
alternative scoring matrices for BLASIN); Filter — Dust (BLASIN), SEG (other
programs)). The BLAST  algorithm is  described in  detail at
http://www.ncbi.nih.gov/BLAST/blast_help.html, which is incorporated herein by
reference.
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The term "sel ectively hybridizabl e neans that the

nucl eoti de sequence used as a probe is used under
w@oemwdiosdoens where a target nucl eoti de sequenceP@f/GBRE®6/004024

invention is found to hybridize to the probe at a

| evel significantly above background. Al so included

within the scope of the present invention are

nucl eoti de sequences that are capable of hybridizing

to the nucleotide sequences presented herein under

Hybrfcfdstidn AMFHBmdIGgWsT™di ate to maxi mal stringency |n a
process famliar to those skil I ed in the ar

stTrenfeRent ipyaRtien PNGOMBRASTPS NFleqids RearRD E’PSB’@ TR

dul Idtemt b gt ab@mtatﬁ@fhetrenf
S AR g i it o

to the @pm@nemf@wyvﬁi eAhgVe-olv eyl &qwncaﬁae? %8%%@%9"5'“9
is the%%rrﬁlé?ﬁérﬁ\ﬁ‘ffﬁ@‘relé\ﬁan‘(\‘sédueh@e under st ood by those of skill

art, a maxinmum stringency hybri ?I zat i

ushrleatide seAvuerops &f theetVeRtiqnqeanaPleet SRR ?‘M*é”“a ing'® the

' nuc|e%ﬁ<€é‘§é(ﬁi}%ﬁcé¥}5rb§erﬁéh héteia HﬁgltﬁélﬁcdrﬂgﬁleMQNV) whitel gegerdtly at least

ation can be used t0|dent|f or

60% girefe ably 2 loasLT GO REF EIGblYRS e@éhn%ee%re nrﬁe@%}y at ieaist 85 or
90% %8 %ﬁ %r@ RQEH PRt ledsh ©50 G558% Hoﬁibﬁjgbw[b mvcﬁ:frfespondlng

sequencCes that can hybrl di to o
nucle@fldez ﬁ@l@?@@orm%ﬁfﬁ'@ VeI e EAPEEY Pf?gerﬁg'béég st 25
or 3d q:?g,e E‘E éﬁ‘nFe léﬁ‘qé‘dst Sﬂbr BO Qﬁn‘IOOC en ﬁ"lotré Qﬁﬁtlg@@ueﬂ nu@lEGﬁBe@ﬂ @referred

M. Na3
nucleptidy seanpares o iyeniaor vl EosReRR SPTBOrRISRH: B SEBHD No:
1, 2 o7 351'@%%17@1 kP RASd60R ngfbfértab@raiﬂeéét 0%, 807! Erx90%i drftemore

i ndr’ or I n conbination, are enconpassed by the

prefetﬁbés@d@ast RS éﬁpm@gow@r@etqiéh%ﬁ%%sd e sequence is
@arh Fadidt@idely hibridzabR” heaH € Seadicbtidd séduence used as a

corrp enmentary sequence of that nucl(%gtl de segy nce i

prob@ll%@sq%@m%éanw'wu Wherg & REQRY SUGECHGRSERUSRER OF the invertion is

found fB’ﬁ‘;VHn’d% o TREpHE B8 atle\l'dll‘é@ﬂtﬁbéwtlyadb%Oe eackyipasls Ao included
nucleoti de sequences that are %‘ﬁ@% of hy |d| Si ggame of
withi ghe W@@ﬁmwe@tna\@n&% g AT oMo Sy eRGS Rt are ©

hybriglBfHdE 6 CthePhasIRBiRd Jequéndas @fes@medf l‘n@mnnndm conditions  of

derrvative thereof. Likew se, esen |nv t aQn
'ntef@ﬁé'éfﬁpgég@é“mﬁlcﬁt@?ﬁq”% S dutigkess i B ose ket the art

Max;ﬁR@P héy ¥ ﬁn&l@%ﬂéaﬂcaﬁ abbat TAH-5°C ralbelovs the Tm of the
I SI Ng to th equence of the ‘?resent i nventi on.

probéhem@‘n s’snpsenqyf atnab,mé Cdte Q761 balows Tay intesmpriate Strpgency at
abo# gpf@ H{/ (f’l anﬁ%‘x’ gﬂg gﬁg g%{lggﬁﬂgen&aﬁa&tgggég a?qg:}?_fgpctp@ﬁ,w Tm. As
will bzowpeesteod by yhdse de&qnﬂe«mmm amaxireuro sfyiigeaci hybridization can
be Uﬁ%(? éclf ﬁi’eﬁ lfy%rg tect Tde q'i‘u'tl&él%le%ﬂdé %?ﬁl?éﬂ‘c% vﬂﬁl@%‘?ﬂhfe‘#medlate (or

vari ant
low) emmgqmaymndeqtmcas hehassedrio islentifl coredetect sirgllar or related
| qﬁuence nct hat are capabl e of hydridising under
nuCleqor P§aRT"Edndi t i ons (eg. 65°C and 0. xSSC { 1xSSC =
0. [h5a Mrélar@d endd8imens thé toregent jriMemian) goved Bugierjidgfsequences
that B?r%%épcﬁ? R %?‘ﬁ%:%ﬂ@é/ %B#xéé‘e%ﬁ%ﬁae&fa% SdRBhEYS of the
present invention under stringent condmons (e g. 65°C and 0.1xSSC {1xSSC = 0.15 M

NaCl, 0.015 M Nas Citrate pH 7.0). Where the nucleotide sequence of the invention is
double-stranded, both strands of the duplex, either individually or in combination, are
encompassed by the present invention. Where the nucleotide sequence is single-
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and other structurally or functionally rel ated genes
from human and ot her species such as nouse, pig,

W@ b@ap49081 ¢ to be acconpli shed. Pol ynucl eot i deBCTHBRIV6/004024
‘hybridise to a nucl eotide sequence contained in SEQID
NO 1, SEQID NGO 2, SEQID NO 4 or a fragnent '

t hereof, may be used as hybridi zati on probes for cDNA

and genom c DNA, to isolate partial or full-length

cDNAs and genom c cl ones encodi ng GPR26 GPCR from
stranéé&’rlf)%rtoab§ dnHQr%ﬁJbHetﬁat ﬁ@%nﬁﬂ@b@ﬁamq&éﬁd@ bethas adclbstide

I sol ate cDNA a genom c cltgnes of ot%ﬁangenes

sequengeds algp H&'L@éﬁ é@h'éﬁ%%ﬁoﬁﬁ ohbReresgOLHav -or t hol ogues

fram %a‘?@é‘én@sln@érh@h hlbaneﬁvmabsééﬂatucieaﬁ@ Se%quenm that are
simlarity, preferab hi g uence, sim| ar

t
capablreotRIGIIIIR tenseauapars e 208 GATDISTREIATdo B ciedgnees

presél’ﬁ‘é’d E&%Hﬁ@?hﬁ@fré@ﬁ@rﬁt'dﬂ%ﬁvéﬂﬁ/@tH@i@&WLk@kaQﬁé p@éseﬁklnlvéntlon
e art and are described in, for ex

encoepassss BuRdlpe SEARPRGHS oAt GOSN anCELUSTIRS dORbare
capaf)% oPﬁ?bnﬁﬁanj QBetﬁe ageRUBRGH ol ané lp?iééent ﬂﬁﬁrﬁbﬂbﬂ'hegé)%pes of
Identical, preferably 80% i denti nor e prefer Iy '
uciaBO SEMRTIGERIAT SYARPIEE VB 00 SoRSRIRE] B GsPect,
the térﬂ?‘*vaﬂéntt’ @ﬁcdrﬁ;ﬁ%%@é‘%eqd@h@e@ﬂﬂb@ﬁe &ﬁﬂ;ﬁlé@bhtﬁry/\td éequences that
nprise at | east 15, preferabl east

are qap@tfl@ ohBygridiging to45¢ ns@ieomaega?x%é&feﬁfg}ieq E%rregtr r eprrfa?erably,

howdVel ! filel RImPFRbRAY VhdoniRBgss BehysRas lihet ars o'bﬁ{blementary to
nucl eoti des, nore Partl cul arly about 300 nucle

sequaa@eSeﬂmb@rmﬁﬁwablq 6 byerdising uaeeryﬁtuag%tqogg't'eﬂ%z rrg‘S g and
0.1x cﬁﬁﬁis%?,@o%'mwa@ﬁ 0615 Nalcltrasld lgan Lml ogues and ‘

ues from species other th man, conpri ses
Cloml’maostB 26 GPGRr eeni ng an appropriate library under

;ﬁgﬁ@egﬁélv pgmémwéﬁém& %nabﬁ.hgraﬁ cifchas @#ZcﬂﬂpeikEd Rémologues
and oier sfrusturallyf ¢rdgﬂ€éant%'@laé@ﬁ oeiRs fryp |hamaﬁga"ﬁ‘£ﬂa?faoﬁpes'+‘33 such

as nfo‘ﬂx%é ﬂ)@ NgR dbnC BYAARE a865RMIsAed. POPTUCTEURHES i ﬁﬁjrldlse to a

ynutl eoti de sequence, Such hybridi zag aQn: E CE} ue
nucientide ReRNeGecRATIaRd WoSEQJD NR; 1 SER IDHOR2, SER 1] Nk dyor a
fragrﬂ%/rﬁrthé*béfamﬁ?rbe%@'ds' ybRididstorAsroled ion %Ebl\ﬂbéh@%gfomlc DNA, to

ternati ve condi ti ons under overni h‘éﬁé‘l
isolateopartigradyll @ngﬂhC%Né% POE i 9SROBIHEIPRES § Odwo %@ from

appré%?%ﬁ%hbﬂf@s ”%Hﬁgobeéw aldoSsliLgBY @b tisakite) DIA) k! genomlc

osphat e , 5XDenhardt's solutjo
clonagogt pHAT §9P‘ﬁ)‘-h Apgy 89 cge?es PNEPANG GPRIRIqAuUeE &gk q@éog“es from

& thaR! RRard PBAThEPAsedutinke Veadildit Rirsigy thith sequence
specﬁ% ?Q?‘g r?n rg SC at abg?ﬁ (?5 de Iree)gv%§ Fun%t i!}hnalq

Simipgyetp the RGP BRI BYEI SRR T ST ClgPISEANgRaqUencing

techﬂ&b%@‘é@ RISV 85 tHERY d1eskiiaihi the &t Bd 2681 desesribearia) josisxample,
unctional assays. For exanple, the putative GPR26
Samproorepal (§8AE)-ogue nmay be assayed for receptor activity

US*I' dr?trﬂf&%n@é s@éﬁéﬁe@%uftﬁ@l@ﬁbpﬁsd\’@bcd?o@ﬁ aw B@%aaawtlcal
nown in the art. A preferred nethod t he
pref@(@kplbgg% |ggr@tjgab preferably 80% identical, more preferably 90 % identical, even
more preferably 95% identical to that of the referent. The probes generally will
comprise at least 15, preferably at least 30, and more preferably at least 50,
nucleotides. Particularly preferred probes will range between 150 and 500 nucleotides,
more particularly about 300 nucleotides.
One embodiment, to obtain a polynuclectide encoding a GPR26 GPCR
polypeptide, including homologues and orthologues from species other than human,
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system using two el ectrode vol tage cl anps, as
mentioned in Wagner et al, Cell Physiol Biochem 2000;
wa(ro0s9 1- 12, which is incorporated herei n bRCT/GB2006/004024

reference. The Xenopus system may al so be used to

screen known |igands and tissue/cell extracts for

activating ligands, as described in further detail

bel ow. Expression Assays for GPR26 GPCR To design

useful therapeutics for treating GPR26 GPCR associ at ed
comﬂ'ﬁsﬁa@&ﬁ@%tefpbtofi Sremaiguhn bppdetigienibney tundee spingsisti lybridization

profile o 6 et he 1l d- > 0 I cu .
concleaitih <ReTeavoms Beity e YR8 £'55D RE0! 82526 1o no:
4 or %ﬁfr@%rﬁérﬁ&hél’lfé@f @m@mlsaﬁngimw;m aﬂldep@hlctll\!égaaq (g@momtd tlones

as. t he qev 0 tal stages 1 n 1 C[) S, :
contgR eSO R Ae LR st R aog | Geiighes, are wel
knovir tc® thdaenal s@y ins ewr &fii Sfingentahyimitixbiiere comditidrizeare b aefined
abousy glergnively Eoriess) sy e dibafion Ht 48' adgrees C. in
soluif@lV?ﬂrﬁ;ﬁ*igtr{gaBQWﬁoﬂ’h@ﬁ@eP@RSS@Tﬁ f@fﬂ)M m%gl,aimwhﬁsodium citrate),

e ye ‘0 SS r 1 on Ol ene or
50 GBI RSRENSe 1B Py TR MBS S5 tg LTp R Bilehate, and
20 rm&mmhwmeﬁmféd,_esh@t&rh@@?oh rés)?endeowﬁﬂ?wggggw%ggg the
. assa S 0 | e rt. pression o
filtergg) @ﬁ%@&@éé}%&-’ic{]ﬁ%‘?ﬂ% n includes a process for
Fund¥iongiusisag fck GHRRPGERER pol ypeptide. The net hod-

i ' I _cul turi host .cel | i si
o hbe| dptech GERCGRFARY @3 eeviaRstigns sRYcbe oferied by
squé@_H?bglglyﬁs org_mitu@nhal &_rsaylsirFForaéﬁg)t@ld, hiee @ofam@dﬁmﬁs GPCR or
Sulta e condl tl S | . €. condi tl1 ons n C t he
homalBpue NECse BoEyBaNeT (Eeptet asangeising melBofdl &Sy, receptor
whicBI:tiiBl drekweinkindvn irhireeaskiA pederratl tiethoalr it the Xenspas bocyte

5 B85 SBhe hSh SRR ENBBERSE g oo

Biocﬁékdl. tzgeo,s l{a(1-2pal-1gomihial islimsoepdratedThersin oyt hedelence.  The
include in vitrq rec i nant DNA t.echni s, synt het i
Xeromliaireubaay alth e RS SHERBANE P JGRTHR e TisyRh Bk for
activatifig Bjandef asedqucdised inrfunieartdetdileidw.syst ens may be
E utLIiied t? cop é express sequences encodi ng
MM ! 1OF be apparent to the skilled

peirs @Bsign dséfatihedpeutict foatreatingt GPR26 GRCR associated diseases, it
. m.croorgani sns,such _as bacterja tr r j
s ol bR A hafRa P EfkS el L FRfehlio-pe or a

partiexgr assnin Metcdds Bnowre irs thet arhmsfyobereidedvitd lielezmiie the organs,

)

oo GEPEE" AP RaETR GekeheBE, oS or ST Bt 6 b es i
expressdd. Fost @mnple,atraditioms dom‘électranial s(i.eX roatdgyn seagchiogsin a
catfsdnor B ACE TR PR b e Al rLBEBE upr, on.
and Vi) efay be. @pndudted o iRep&R3AZinstimasel PCR RTARCRAImaelalso be
emp%/gé gongsq',?&r%ﬁfetsg*%%lﬁ :tgwogaenneemgmut%morg %lehsc'ltive methods
for determining the expression profile of GPR26 include RNAse protection assays, as
known in the art.
Expression of GPR26 GPCR Polypeptides ’

The invention includes a process for producing a GPR26 GPCR polypeptide.
The method comprises in general culturing a host cell comprising a nucleic acid
encoding GPR26 GPCR polypeptide, or a homologue, variant, or derivative thereof,
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expression systens may be utilised. Artificial
chronosones (e.g. yeast, human) may be used to deliver
wo ange4dosagnent s of nucleic acid to a cell. TheCT/GB2006/004024
invention is not limted by the host cell enployed.
The "control elenments" or "regul atory sequences" are
t hose non-transl ated regi ons of the vector (i.e
enhancers, pronoters, and 5 and 3' untransl| ated
regi ons) which interact with host proteins to carry

undeP Ylitdbi@ BSSdilidhs! @B., RBAdtIGRNH Ahichrthe BRR2E CRTR pdlypaptide is
varé/ in their strengt h and specificity. Depending on
expresg@dlvect or system and host utilized, any nunber of

S ‘N/liétﬁgb@ which ré‘?fté fv»{eﬂ?dn@ﬂm ao ghdsfegékﬂlegtm aie &t erenéed to construct
i ncluding constitutive and i ndyci 0
expression \a@twmoniﬁw%q)ﬁs%?ﬁceﬁoeft?ﬁ #F’F‘gé clie o "‘%PPEFOP%ate
transé@;ﬁtfb‘nﬁ! and nt'rédsﬁ.ittlbﬁ’dl édrﬂibﬁ'éierﬁm‘tsarrﬁ@sé)enem@dt tirelude in vitro
leve nore efficient trans|ation of uen

recorhigah YA dekimHNSHE QPGNP <o) RIS forgmbination.

A va mﬁﬂytdfaéﬂp%s%d\%toaﬁhﬁstagys@&ﬂﬁﬁnaﬁwQfﬁﬁm tol Cort@inesd express
ére sequences._encadi i tiation

SequeeRsPrERANG ST RS AT Ll [IFCE LD APREERT ke Rkepreo and

inclu@®Pb@PAlcahSt BHIIESS | ARro®GaMIEMSs NKuch Al ba@t@ﬁdl transformed with
transcriptional or transl ational @ roI Bna S

recompbingale dRagteripphRgPe rP1a$TAIN: Q& e SOSRE pl’@gal Hgvectors yeast

transkGHH¢aNERn %ébstaeil‘(ﬂréﬁ'@ﬂltvebtb&r eiﬁfectldelllél;}&’fvrﬁﬁﬁfzcted with virus
exogenous ‘translati onal contro nal’s incl.udi

eXprasson YEERH: i(®8- cRAFYIPVEHDI a’H&ﬂfé@F‘&@ﬁ %ﬂﬁf?m‘?‘ﬂ%@ virus

exprésf!zﬁ‘od Didtbrat [e0d), eadimBwen mdsdlobﬁrum (C4MV L oF tetricco andiaig virus
frame to ensuretranslatlong e en

(TMBY 6 iU RACHSH iRh EXRIES O Voo e T A
cell é_}Bién@éflfnoéarN@ﬂdr%éifmﬂéh@ 8%, hbokh cagé uwmr]e amﬂxgﬁ),gnbhemldaased
e e | Cl enc (0] e en nce
oxprpRAN AT M ERG AEPRE PR eBESRE: parit hdffiap may
be u§ét!| to §MIwECRYJESREGMETIS b ﬂﬁclélb @siel tdaescali Phe irventidreis not limited

literature. )QScharf D. et al. (1994) Results Probl.
by thediast eglkgrapIoyesh: 125 162.) In addition, a host cell

st A& N'coMol b@embms’e o f“@égu&dtSryabedqudnyeeS”oanm thosat mon-transiated
expr.essi on of i nserted sequenc 0
rog QR HiBe BT Bieet STPRCTe PRET e o i o Wil ofEd Fetfons)
whlcll’mﬁ'\ltefraégaﬁvltl@rh?osofprct)tbmsptd waﬂ’ptmdetramhplm ahdt transtatioot Such
imted to, acetylati ion
elenm%%wr\ﬂ)ém ﬁlrysltreBgtga%r?cgﬁpe 3};@ gléwed'{dilr%ngﬁ WY L/@étbrogystem
and Ffﬂfst dt'glﬁétﬂ atyl ﬂnmbeprobcewiableggmonbtlm emdesansidtone plegtents,
orm o n,_ma 0. be u
inclueio asgetiiemnd e S Bip g iaiPe Fakbet Bl oo pfdon tp one
skildwbiptiheatl s whi ch have speC| fic cellular machinery and
characteri stic pechanis far t-tr.ansl :
el Wl SBREET HRe § ysBER0 bR ey gyreton
of s@jﬁn@é@bh@d@hrﬁg &PPIs I GRCRANSUE aigndgnci@e ther ATG initiation codon
Col I ecti on

and Pl SRR T ERTRSANRY e AR AT ISP asEr a0 G ihand f
initichioh &o86n Bhaiupkifeank8eqliertgstate Msehtedlintyitied dppropdatetdxpression

vectg;c r{oeggglﬁona trangcnpttlonéﬁsbr ?rangatlon conts GQI s%hals may be needed.
However, in cases where only coding sequence, or a fragment thereof, is inserted,
exogenous translational control signals including the ATG initiation codon should be
provided. Furthermore, the initiation codon should be in the correct reading frame to
ensure translation of the entire insert. Exogenous translational elements and initiation
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Is preferred. For exanple, cell |ines capable of
stably expressi ng GPR26 GPCR can be transforned using
wexpres®son vectors which may contain viral orPQi/G82@b/004024

replication and/ or endogenous expression el enents and

a sel ectabl e marker gene on the sane or on a separate
vector. Follow ng the introduction of the vector,

cells may be allowed to grow for about 1 to 2 days in
enriched nmedi a before being switched to sel ective

codomedinay - beResi wirid0s @rignsesoott retarbl wnd rymgifeticnatiec effitisncy of
may be proliferated using.tissue culture techniqu

XD SR e POATIEt o 1 OSE o riniFerbt SRS for the

partisiai €dlBsy&iyn Ded)weh e taseaisstribedtinghe lieaturee (ScHari & et al.
as_is well kpown.in th Alternatively, host cells

(199¢hResttsdiebl; ﬁey\ﬁg*qﬁédj@%{é&] d sequence encodi ng GPR26
GPER saiarios X Br Aest CEIRGaiPERynBy dheseuleot iifsi edilityy taa modulate
vari ety of other grocedures known to,those %‘?pskil

\ . I, i,
expresiomaf therHasestes, SeiEes, OF 18 RIgeessoihe Srtesrse Ploip dff the
desiﬁbe@ faBNOn. DB rPmobiNeatidNG dﬂ%ﬂ% poiypaytiderisciades] but l@lrﬁinot fimited to,

i passay, or i noassay..t echni ques, whi ch_.i,ncl ude ;
aceylaiioh Se oo T GCoRTAdr o One Vet brtiifesk st apygtion.
Posﬂ&ér{%ﬁtibﬁﬂ p’a‘B@Hs@fngQMﬂtﬁm b[éhmﬁé QPremb” ;wml afitiee p:n'teincmay also be

rotein sequences. Host . cells transfor W .
useh I IS oU e, ERRE el ol AR BRCR et thpst cells which
havé bl!éédilﬁcﬁébllwmﬂ eﬁaamﬂt "  taind ltrm_amdtérahd: enéohanisilmte fox poﬁ_tstsanslational

~and recover rom ge ul ture, .
e, b5 S TR, S BTl g, e
Amdjria?ﬁ h@pléled:%muréntg@ma%n gATCE! ﬁ]étIEUsda,ona)i and n/1ay be chosen to

intrace ar” dependj ng on. eguence and/ or
ens‘frﬁé%E‘?rﬁC?U?QH'.ca%@"W 'P'%B%Sﬁ'ﬂ%@rté‘? %5%9%9“}?%' se of

SK:F'oI’ Idnlij; tbime,dmgm yiemﬂbesaioamf\épem? i%apru @ndteinsj stgble expression
_ nucl eot i des whi.ch encode . 4
is p%&g%’ ngar Q)@ﬂ&;ﬁ%cgﬂﬁngﬁ W%Fesgﬁﬁ%ggr%gl@ég?ﬁg C(PPCR can be
tran§f@ﬁ1‘1@d iU@mQOéXFﬁé%‘nbmSt \hlgi;)hl ghay cpmttak\avi;qjtdr‘rginsr of replication

ukaryotic cell nenbrane er _.constr ‘ e
anabE §R0QENoty FRusstEn Bet et foc ERADE ke Pehe BY tisame or
on aﬁs@aeatte!v@eto&emlllem the rlmmﬂfmgorapbﬂmwfem,i ablis caayaben allowed to

J tat, [Lilcatl . .
oronffaseBelt! ot B it PotieRicr? Befla RBEHTLE setectve media.
Resisfett _Lmimad sknitsr’:awlga tnﬁpsfo_m&gdi lceiﬂs tray baepmllifemddedl:l atsinggtissue culture

t €s such .a I I dl ne-tr
tecRign SRR 4P T e S Phoriy PYBEEP RN sPphs Hhay be used
to rétoue tr’a}stdmltaqmell dmesp:as i W&/elaknjmvn iarthé artobi | i zed

00U n a e . 111 .

o rAtRE TR Bss B0 Wi el e, MG et SRBuSEs Bhooaing
GPRERGHGR andséxpressT B H26c GRSPo mayf be lidesmitiéd byl & vagety of other
progaapteonTonin & PPag ot s HEER' phiise BlogkireSinciid but are not
limitebie tpurdiA-cBNAonord diARNA d hytreliEREES @RMCRprateidi rijpassay  or
. b . ili i fi j
o SGERERSS, BB A0 RSPy, B oase
tectnoRigis forottiee ndetecitoni raindfpr GRERAGIfIGRIOR @hdnuicleiccheidcor protein

aci d encoding 6 histidine residues preceding a
SeAHFi%Pedoxi n or an ent eroki nase cl eavage site.

Host cells transformed with nucleotide sequences encoding GPR26 GPCR may
be cultured under conditions suitable for the expression and recovery of the protein
from cell culture. The protein produced by a transformed cell may be located in the cell
membrane, secreted or contained intracellularly depending on the sequence and/or the
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The histidine residues facilitate purification on

i mobi lized netal ion affinity chromatography (1M AC,
waemcoadosd in Porath, J. et al. (1992) Prot. BX@I/GB2006/004024

Purif. 3: 263- 281), while the enterokinase cl eavage

site provides a nmeans for purifying GPR26 GPCR from

the fusion protein. A discussion of vectors which

contain fusion proteins is provided in Kroll, D J. et

al. (1993; DNA Cell Biol. 12:441-453). Fragnents of

vectSP B&. ERCRiIMBY %e%té&&’%?%é@ 0O Bkl iRM}hé QROERpRABbN vectors
production, but also by dir Ctaﬁp@EQR e synthesis using
J

contgisinacPqyisiectideshwhigh easicode SRR may P@s@swedﬂm contain
sngn@%ﬁueﬁ@é‘s V\%%hzé(b%i %éc'%tlém B &Rt Sﬁﬁm@lﬁbﬁgm‘&yp%ﬁaryotlc or

er or ned y manual tech nlques or auto 1 on
eukaxmt@nﬁelédngryhtan@s|®h%yowrtﬁm3e\my beoksesk dpppil, sequences

encéb‘?r\d“%ﬁ% @ﬂiq@:@ RicRYiak eBRuéeted QﬁdUdi as%j@%‘bﬁhéedomam

Per ki n El ner Various fragnents of

whickywill Fasditate pug plapéﬁqlufaﬁ@r qieigs: %&E‘m%@@atloa fm"&amgedomams
mcIJoJéebﬁPélle ﬁ&ngﬁlféd ﬁ%ﬂéleche@h%%ég%@s dh@ @3 R%ﬁdme-tryptophan

ep ti nuc eIC aci d anti b |es
mocg tggtsaldﬂw pudicstien @ﬁdmm%ﬁég raptalsy egtein MOW the allow
purﬂi&éﬁ%ﬂro‘ﬂd%?@&e‘af Dmrﬁur%b‘fdb%ﬁﬁ Sancﬁweemam hﬁlnzétlzuﬁV\ﬂe FLAGS

a biosensor is

extea@pn/ﬁ%mltwuwéﬁahgn aysigm gﬁf@“waﬁ?b@WQt, iSsattes Washac Bipg thelusion of
cleaf/éHIe Wk&cgé@enb%%t h®Mnosle0s dpé%i?@”ﬁir SRt EX A Cdr t\,‘ﬁ’ceroklnase ,

l'ayer wth i mobi'lized antibodies or receptors such

(Inwaomn@lge@tcéhh bstyresdhe @@@fmaaen damaingAnd ha SaRieas GRCR-
enc{) RIEHEE Wdysk ey %%Hﬁtﬁté”@&ﬁ?ééﬁd% &@es&h%r@sroh%ctor

|osensors w I'l detect the change which is caused in
provides ferxpeeisiohr & gefbisip Prefein gostaining PRREGPER @nd @ Austeic acid
encécmag% ﬂ%ﬁﬂlﬁ@ r@efuddé%%ré&fdhﬁﬁ £thidvebitkin B?aﬁ Hﬁtbﬂik‘i}@sag:leavage site.

such techni gques. may be nenti oned

Theessieine lf%ﬁ'@l%u Jaciiaier \PUHGRIGN Pl AmFIoRUFRsh Tglab nigfc affinity
chroﬁia@&gﬁaﬁw GM!AGodé%@ﬁ@éd WﬂP&BﬁQ@ BRI, Prodas erott Ex.ﬁielbmts 263-

presence or | evel GPR26 || ands, for exa

281}, GptlpBOnBTASHBESS (ARAVaGE I HIEToNIERS 4 Tisans e PofbInG’ GPR26

GPGRIfrometha hadie H:%‘i’eln OA d%@@ééﬁﬂﬂ@ﬁvé@for& b\ﬁﬁiﬂh ddnétam elfsionT hiBteins is
construction |osen§ |s wel known in the

proviged in iRl D- éeq’tla|l(1%%§ RINHeY B 2é‘:‘?fﬁ’r:\iz’éf':‘:-’r)eceptor may be
US gthgerits RSt Gemsyatpems rhay bée QS‘ddc@d‘ it bmlﬁaﬂd&eéﬁrﬁbmant

receptor-pronmoted formatjon of Hl i nosi taql, phosp
prodyietion, neyt sdseomy REeEeRERYYS OV S'ét using Sﬁ@'gg“asﬁ EC P'ques
Me@ﬂ@lﬂ1 Moy 989y A7 A2 2Cherhsd @od: 85:2159-0a54. QTPrb!eﬂﬁ@?hthesns may be

bi osensors are al so descrl bed in Hoffman et a 00,
perfgimad R tmanah doariaugssoi bipcguta@aier zﬁytomﬂezhswﬁbe&s mdy be
ach;a%d ¢t exa R UBRG tihe A@leésmé usmg,eam?@nmuzak gerkin

be used to det ect, the é or presence of intera J]
Elmey)+ Yerigus faaBients ah@PEeRdrPeRIPaY he sya@eaé%%ﬁ?m%atefvyan then
comBFhéd‘&%QﬁHahé‘e tHel ol lﬁéhgﬂb‘Im@leculég97 Bi ochemi stry Dec 23;

(51 16288-99 and Sarrio et al., 2000, Ml Cell

Bio OOO Jul ; 20(14):51 64-74).
The GPR26 polypeptides, nucleic acids, probes, antibodies, expression vectors

and ligands are useful as (and for the production of) biosensors.
According to Aizawa (1988), Anal. Chem. Symp. 17: 683, a biosensor is defined
as being a unique combination of a receptor for molecular recognition, for example a
selective layer with immobilized antibodies or receptors such as a GPR26 G-protein
coupled receptor, and a transducer for transmitting the values measured. One group of
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Sensor units for biosensors are described in, for
exanpl e, US 5,492,840. Screening Assays The GPR26 GPCR
w@ologpeps? de of the present invention, may be BOPGBY®E/004024

in a screening process for agents which bind the

receptor and which activate (agonists) or inhibit
activation of (antagonists) of GPR26. A nethod of

i dentifying an agent suitable for therapy of nental

i1l ness conprises the step of determ ni ng whether a

such%ﬁ@n%ﬂé&;vﬂ@@f&ct e aﬁér@etmwa%t ¢a\usécy mfhe@im&l pv‘b’bem’eecbf a

herein, the t g refers n@} x J éj
surage iR dufo adh HEGOR 81 fl BpAepior L 119 pliauinding Medium.
Amoﬁ@péuéﬁl RcBfighes ey el meptiondd tebﬁe@élly effpsdrestapl and tsbﬂace
gent is a conpound. A candj dat e t heref or.e
plasraQh JPSAEECE-HBIOSPRSArS dAGAIPQTBINEe CEFIAS, @%@% Hsed; o E’?"ﬁ‘&t the
presérUrdéiet oPGPRDB IRAAGES; Fér éxbmpl‘ec*pbwdethﬂfnoﬁBB?cﬁjcleUﬁﬁes such
term "conpound” refers to a
as pginas PraPyiPeoRalegyesy 05@n§&9aw?e91'1f@37 "ggﬁ%uﬂ? gonstruction of

suchMic¥ensdrs & wekkicwineRs'he. (e. 9., nucleic acid, IOTOteI n,
nonpepti de, or organi &gm)l ecul e or an extract

mad
f r DS B lyb‘?sc%?fpfﬁ%ﬁ"& RBJBEIPIYMBY, PP 4isPY aSPRATE, systems
for dé!é@ﬁkbn oPliganBs VR recBpiot-bfdmaed Yormaasmbf H]inesitd| Sph@éphates or .

ssues, or even an | norganic el, nt
otherpﬁ%aoeﬂamﬁefl%saw?sb%ﬂ» 9%n/ ’r@m%wg&%@gﬂmw -8).

Recé#ﬁsraigah@ bm?meé BRy aI§o gasuibeatireHamaah ebaidmo0p Pasc Natl Acad
se a

ctivit a receptor
sci G AHt T0:57aR 1 (21 BreD. Litiodl apc, S SbioBE Py Gomeaig, GPR2s
may Sldol 60 ubéd @ defeet tele0dl c??hﬂ@é?é‘nﬁg?fa’h’@@dgtlbh rgithmet tbsns and
e ln en 1 ONn

are within the scope .o ol
other, RIS, A8 PBSFTINRY o 0" BRATRE AP Sledled 9P P BIACHRIAY Deo
23; 36(!51)81@198 gOLEE Harics ebal.; 2065 MOACET BN @O0 Vul;Lo(1 4) 5164-74).

ooy S kPO St B s A

Screéh and |igands may be nat ural substrates and
s Bt e W A b

screér(n?@ pfodesy o agefits Mfidh bintinhe esveptdr antifich SilvBte (agonlsts) or

T T T T T I

for tiasgapledi medtanlipess cBaprisemthedstep @h defermisniey déether a candidate
0 i n er.act .

bl
agerEBRee s MorasHOrl o E2g ol fodi el Ie B et ek B moiety
that td\ed efiedtanenatinig offa recpploy,paplillde aupreciated g)ytcmet $idiled in the
art. BRI B 2asnh R Eompiner ALBhailE AR s A tiS alsubiance
that Whiasfeca o detenming nwasihat éis (the raandidbizc ayent) affettacihe activity of

GP ggl ons. For a detailed description of protein
RePructural determ nati on, see, e.g., Blundell and

J otimes earm( “L@nfpouRd’oteters 10ry shainicad bapbgundA(mdta'allyc occurring or
ternatiyve tczﬁratl onal

synitisEedl, LeheinprtoBR5RLATEEAPGH® aFol WLk A0 Hotein, non

peptide, or organic molecule), or an extract made from biological materials such as
bacteria, plants, fungi, or animal (particularly mammalian) cells or tissues, or even an
inorganic element or molecule. Preferably the compound is an antibody.
~ Methods of determining whether a candidate agent binds to or otherwise affects
the activity of a receptor (GPR26) are well known in the art. In vitro, in vivo and in silico
(i.e. the use of a docking algorithm) methods are within the scope of the invention.
23



10

15

20

25

30

general producing appropriate cells which express the
GPR26 receptor pol ypeptide of the present invention on
wao b@7swoface thereof. Such cells include cell sPET/GBR006/004024
ani mal s, yeast, Drosophila or E. coll. Cells
expressing the receptor (or cell . menbrane containing
the expressed receptor) are then contacted with a test
compound to observe binding, stinmulation or inhibition
of a functional response. For exanple, Xenopus two
el ectrodes vol tage clanp system (\Wagner et al, Supra)
may be used. Furthernore, mcrophysionetric assays may
bePaynEptigiesiot ihe anealioGIRYGIsEbe sed 11 as5ess thye binding of small
tiv f e
molegl plffifeh iq Dehe T Y8 SRl G ook CRMRE bRt aas Ehepnica
librarfespama natirdl. prathest anixtdresoiThese pubdirategeand bgangdsrraay pe natural
subs r%ﬁ §8§|"§ oesdom%)ﬁgig’ Is{rﬁctﬁFatl 'oY’fJn\étlérﬁ \'Hn'h@f?cst SebUSdlighR @t al.,

Iar - sl changes in
Curréﬂi@ramdmlalrsﬁmmmafayyri@)t(ﬁmmwfi(19%) very small but are

t ta
8?@8ﬂ?/§ﬁ %’tRezIG 4;&113’( \S/p%ééﬁﬁ?(ﬂﬁéié are empolo ed for
theraﬁabﬁd and praspleylwnc@sumes farsueln uzentﬁéﬁlabas%eSoaS d@ftr@@tah@ge
tgfpgh\ﬁ%%lpﬁ nofof:anf?j def& ﬁ%ﬁfﬁ outd chpel S‘I;oCQé* pd% tb Qni%F‘act with

i ng It race ar Sig such
GPR_aS GPGER @rcptemlt maybe @apfbdadp@@@’ém’tbﬁa é’ﬁldtGﬁé)f ﬁm%ge prmation of a
Polyqleﬁﬁﬁ ntalggé}’d, &Y ﬁﬂ%dipﬁéntégu Mlefr&f té’trEit"Eﬂ]Fiﬂ %ﬁ@sé@'ﬂ%ﬂkﬂ@x—ray

receptor, brary
crystallogkapify mmblli\/tfht 'éhesagamr@lermydameaaﬁ t@g\glajglg lagnip@ acid residues

produc c d.g~fhus 0 I
form OWQFG%E%S %ﬂﬁacﬁ fe E)Bgcgo;'ro# Tjetggé:gi d?é tlgg eﬁa?@e‘ﬁ%‘l Etéuctura
deteftination; e, ng.g. TBéJnﬂalhkaﬂﬁbrthng@s 197@nﬁ’f‘?1’?t’7er@f¥3t3//09faphy,

Aca({éﬁﬁgﬁleﬁ ﬁg‘g%lplgnokl nes known to act via a hunman 7TM

natural ly occurring conpounds which may be
puAntzitematigoid etindl sles@nHupead ForRenieg gprcgeure which involves in

geneggl:higa.: deéﬁﬂo ﬁ?%té’ Lo \ﬁﬁlbh BéxEFers‘s Mise @‘F*ﬁ%%éeﬁt@f ?dlﬁbé"d’ﬂlde of

er part %le been identi
the presentdnyrtiodsomise Susiace thﬁreﬁbtﬁu callgtinGlusie Igelis froagRimals,

yeaszTMogcgég'ﬁl?to?rEs Ol Hélliemewng?ﬁffe%@éptbﬂ @?Béiﬁmem&ehﬁmfammg
reen the rece for known q

the we&ge@me@mrh CLG] tbﬁmcomacged wilh gitash cqglmgund 0 observe binding,

stlmlﬁ%ﬁc{n v\ﬁgr e;;fﬁHﬁB?é leln%%ﬁ( |Fe o‘ﬁ%érm*&&mieogdénoﬁ&ﬁwos@@ctrodes

I ng_assays as descri be ?
voltaiger tatesnp deysiem éW@@ﬂﬁl’er%t ovBYRia)  Bayal§e YsGRbe u@nermore

micr et raesgﬁféI Wy P! %anfl&fedv"% %sh?eGPR.Qsﬁmcaﬁtor agctivity.

yet, no agoni st or ant agon st. Thus, active I| :
Activiation tof @s widee\agistyopls SeARNIAL MBESANGET SYRIAMGi f??h'ﬁ 'Ph%‘"us'on 0
smaﬁ}g ¥s k&?'l{éfd ﬂ'grfn deqdii finedadia dahéd |s°~ 9&!9' a9 lay resulteof the

receptor the 1nvention is also unctlonally
increased ersabqlia sichigtycenidiagnp feglipe infiaseliaignaiipggrocess. The pH

chan%%yﬁ §n& nRkdid ‘%Qﬁéftﬁio‘mg{)% célf §re véry el et aréCdeQ@cﬂéBIe by, for

tissue extracts to identi natural |i ag&z‘
exarfpler am sytdsensqir BinierRhYsesetes éMPl%H'laf d%%ﬁ'cerseéffg lo Park,

Camc) ﬁ"h%’ Eg@@é’%&? fd Alid bfap“éb@é bAGStb ORI 1RE ackaiBn oh g receptor which is

assayed as descri bed here, until
coumed ity @ni enprgy glawg gﬂra§@'lt&ﬁlreaga@ﬂﬂlgu RIRWRY jsuen as the' G-protein

coupled receptor of the present invention.

Instead of testing each candidate compound individually with the GPR26
receptor, a library or bank of candidate ligands may advantageously be produced and
screened. Thus, for example, a bank of over 200 putative receptor ligands has been
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7TM receptors which are expressed in HEK 293 cells
have been shown to be coupled functionally to
wa@ednrwetoson of PLC and cal ci um nobilizati on aned DGBeaMe04024

stinmuation or inhibition. One screéning technique
therefore includes the use of cells which express the
GPR26 GPCR receptor of this invention (for exanple,
transfected Xenopus oocytes, CHO or HEK293 cells) in a
syst em whi ch neasures extracel lul ar pH or

assembledaciet | straeningl cThen Mngmmmiaesedrabgmn‘ecsaptImrmones and

chen&ogqﬂ 3?1' oﬂvaol%t&% 5 ﬁu&%ﬁr @g?%cge%?agpné{g@ﬁ}stogiyurnng compounds
WthDOh‘lﬁpebél pigtatife tdgan&tsasfemta ihureant 70M  récepgorp ndbn-mammalian,
oo 32, PERREASEL it EIYich PS8k s B ypteer
ndenttftedplamdacompeurm;emd‘lefounmm nmtrenbwtahhnmauwatuﬂmtréuaites with
or inhibits th oth thod i nvolves .
ke AL RSy TS FeB% N teohBrsgieene detemiah fRr Kidwn ligands,
usmg bbthduitdtionala. es¢al¢‘ruﬂnacAMH oicrégPiRgiometss cpdcyte sledirasiggiology,
ANVP_and/ r adeptyﬁﬁ@fc clase a [

| h,
eto, 55 HaH Ry U R o Sntibob Caer§oig) fpownere
Howéves, :El]ela:rgptr}turntnte‘rfd;ft hnamnﬁgm tée:oeptioreo emsﬂo’ro: i’m(')‘i“;?e{@ cemiins, as
t he ur .
vet, 38 aghfisE B ariatiopit Tau cfiVe, oA i ek PRREStol maypot be
Includéd twithin |tme/engancliz? btaﬁhse smimantificof ;Cir:];%ﬁgl% aﬁgmméihglyg d]':e IeCSPRZG
recopdf ST on i el B Lok FRREN Bhng. Edfn. “cawe,
mlcrcb;myleubmetér becﬁptejeetrmdymlegly CABP E;urm‘uon_aalemrdaei’tsﬁ agaur;s; ;Irssu'e
a Vi ce or | eased. 0
extra TP R el Exficed PR EFStRE RoBfhE ARl Hhdihses
can becsent;mtladjy wbﬁraq:troenammt withvidatframtionss being yssagéd lagsdebcribed
. No. 5, 482, 835, .
here, ﬁ@ﬂ?@%&ﬁ%&@%@ Sdc'%é%iﬂ%%gﬂéépgptf{'e%v%ere t he candi date

c offid ueckptansevipeclo s e:spressedparl—tEEI’cB!J(ﬁcelimlnaT\keoUéeassrmwn to be

- counfRBP ek %, FElef nc B, SR RN OBt Hapr gpve

stimuadion. qorintibitioh. @ﬁe rmkmMgaﬁeclsmqlwmanqomlmlmdas|the s38 of cells

i SSRBBLIRY kel BECREhasor F i REARLP B bR atects
Xenapwe oocytps HOfar d1EK28S dellb)riamysystent whigh dagasucengdmacdiylar pH
or mgrgg%]luﬁaqaéakﬁ%h 89%%%% Qéusegal%}e%%ﬁ)g&pécﬁﬁlﬁﬁ&}. ?rlg 4 this ‘techmque,

cul ar can trans
compmntie mayp he gen{agtdd wltproeﬂseleaMeysmg tln@trérmpw paypepdidé iad the

presg{PRGEorS R G051 IS-AREY FLIALE LS FATBRUR, o

changamdmrdehamgesnpmaﬂmwnvibvei,hlsa’men capadhired dadi deterdiing whetrer the
poterﬂ%ll X&ﬁ an%eac?(/zilt%%? ‘n‘?l?oltgfthéll% e yentl on are enri ched

I'on strategl es base on affinity interaction.
Th@wczthercmmmd nmmhdasdacleealggnios r@ceptohdmhibitors by determining

mhnb‘?pfi‘ ?%Eu%Ua? ?R ‘of %ﬁgﬁ %%B@ﬁ%ﬁﬁs‘%@% N ch /8r %Sﬁylaltﬁ ecyclase

nity 119 ol'ogies
accuminkagjen.soudhaa eneihscpim/plves Ih’ansfacMgdateekaIgem célhwih the receptor

of thl% E{vgﬁ%ﬁ e@c?) é)é%%e ‘Fé’& &ocr{% %(ie Q0 sMRcE. ﬂ'né) égli % then exposed to
potential antagonlsts in the presence of the receptor of this invention. The amount of
cAMP accumulation is then measured. If the potential antagonist binds the receptor,
and thus inhibits receptor binding, the levels of receptor-mediated cAMP, or adenylate
cyclase, activity will be reduced or increased.
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naturally occurring conformation. This allows for nore
specific and higher affinity binding for screening
wW@pos®s? Anot her nethod of screening a |i brargr/G6B2006/004024
conpounds utilises eukaryotic or prokaryotic host
cells which are stably transfornmed w th reconbi nant
DNA nol ecul es expressing a library of compounds. Such
cells, either in viable or fixed form can be used for
st andard bi ndi ng- partner assays. See al so Parce et al.
(1Rﬁ&}1ﬁgﬁje%5“oefogdo%tse%ﬁ§g %\éﬁﬂlg@”@l’ é?r‘e!a@i‘hst@tfma{he Kela@&@) of the
Aca Cl
preselreismvemeorsemghq|y@astn§a$ﬁ9h§eqha°'@e¥ e%st d@éq’r!bt?ﬂat” Us. Pat. No.
ys are-particularly useful,
5,485 %§8 %?cﬁéora@ﬁ @ﬁr’eeféréﬂc% TSR

xpressing the library of conpounds
ar Wr@mﬂa@t@@d&atq FOUIPALREP R rprgtelnﬁbém |F@d’ﬂ¢e\4‘ﬁn poiipdies or

peptiﬁ@gv‘ﬂ%r%ﬁe?'o'ﬂ%a &’idéte W&&@EY@%D%bdﬁzré’énéJ‘@sﬁé %Pb display

suc anti bo and a test Sa
techsigués. aEhag%aﬁwl@batlé %oﬁﬁ@MﬁH %w@cmam%ewg |‘Nh'9'§/ wtijses

recoH?)gwa?‘c Bgétﬁg%g]%gg‘}?hé {e‘gﬂnblé gP RivBReSBaRORRNG H&@te%bﬁbﬁbe with

ree Ing partners for the pol ypeptide
a geaedhathencosiep Hnataampoyne JEus dhe Haagyefr %@d&ﬂatwﬁwpﬁg‘ds such

that Téﬁha% 0 fphtaﬁéf‘moe%gg}e%s&o%n?aHQUIbF‘Vc%haﬁhté compound. The

propo unt of [abelled antibody
trangipmmetichigpateriaphag® OVRige praferably in jetopred 4 armplid ,sgggort) expresses

the %?ﬁjgphé’t&ecsanﬁﬁa‘é@@oﬁ'\ﬁ%& Qnéed?ﬁlagfseltbiwmélrfb J E@a& Specmc

artners to assess ree of
ands@qialcampgnn@ whick 614 garapia @fabln9'na Ia\R,O'léPeBF'% b BPI@'de of the

mveﬁlgﬁlg afe’ é?#ﬁﬁécr CHQ/] Eéﬁe?tidnt %fr§te§i%| BARA BM é‘ﬁﬁﬁv N@teraction. The

ston to | om ng by washin
succgssfti tansdidate @@ebiﬁ amhe chareiasbamhaEnags ﬂ'ISP‘a&H”@tSr@’f‘Va“tageS

t ' s Ael fHRE SUrf d lays th
ovsr QRS Bk ey ScROLUD bR ¥ e e dirs the

fo
cancisafrpAgent i e reE imERIa A O BRRNP URakey SloRély pfésembling its

natu&.{llgk@tfdxmdgc cOFStm&ARh! SrhisT BiiGwa ibroWoré Wpeaific "BHE Gighaf affinity
assay wth the advantages of increased

bindingder $qr@¢rt"9g Plﬂrﬁ@SQ?ol lity to automate, and hi gh drug
t eahotnF AMEthBY tof @F@nﬂfﬁ{ at Msh '&N@oﬁ@buﬁo@ndtn%@& esukaryotic or
compound screeni ng I nvol ves n ach %lch & F |
prokay Cﬁﬁﬁb@ﬁj‘ﬁp’ﬁhlc%éf%ﬁﬁwgraﬂ"@ et Withieon b E‘ﬁgmo ecules
expr‘%ﬁénﬁ@*&' Iriy W ddehRUhES $ueh (%IIQ eltﬁe@ i vidley pEfkddiRraf can be
e Tnvention, and is described in detail in

usedndpr stBeg8M, bindingrpaningr GSSAYRveRS A0 frfaee st E1RER) Science

246! @agtzhﬂeaﬂoe@W&PBﬂ?éJ%dgowr@cSuéttl reatiz86l. 0BAB 7340074011, which
strae &ng astic prns or sone
C

desaipgr sRisitieeme to, deigst EgliHar éqsgonscisiggggwpetﬁwgna%ﬁqys are
partkﬁl%rl;‘? hQ@fuﬁr\A#]eP@ﬂffet (%ﬂs Véxbl’és§i‘hb Whé libragg op@émp@ms@e @bntacted

i nventi on and hed. The next step.i

or ingbaleg W BIBPRISHGIBERY KaRAT DRk IS IR OlPeptse: of the

pres%ﬁ?‘fdv%hﬁ&{ |é{JcW' hd ‘¥5h8ntﬁbﬂd¥P%ﬁB|£Qew éémblbu§udheas a candidate

d, e
compekIb S DRSS TR gteiaiNG PopRaRHRR &t BeodRtrsureg. The

bouﬁ’dj%% E14%Ieeleﬁaelle%l Bingiidgt Mrﬁé@“wtthé%dmieptﬂ@%r@uhéﬁ ls@p“brated to

Igand for a receptor_may be radiolabel ed t

asseﬁﬁetﬂef cegtee: U BIR0NE0THEOAMENNRH 95t SR engaOHag is inversely
proportional to the amount of labelled antibody binding to the polypeptide.

Any one of numerous techniques can be used to separate bound from free
binding partners to assess the degree of binding. This separation step could typically
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studies. A determnation is then made that the process
of radi ol abeling does not dimnish the activity of the

wo c@anedosowar ds its receptor. Assay conditi onsPEDGB2006/004024
buffers, ions, pH and other nodul ators such as
nucl eoti des are optimzed to establish a workable
signal to noise ratio for both nenbrane and whol e cel
receptor sources. For these assays, specific receptor
binding is defined as total associated radioactivity

invol{é Y chB %]gjabeﬁé (?\ﬂhéé‘ omésmté%dfdllﬁwé@ \Axpfvﬁﬁﬁﬁ@ea@fesﬂjh to

excess O conpetln ere pOSSIb e
plastiedpkoving hy wnehlamrq;r@temﬁ@gafﬂeraﬁtjth? §eh§'§mb€@%§ef i ne

r e§fllpgﬁ6tg8r° QE@?SM il tcp hQ@'SBEjbIIE&P \FpBANsd BRYoRbINBEY purified

a candi date conp ound wherei n adher ence

polynawtldﬁ eofc mep@deﬁe alor n@amée r@@rélﬁteér from Japgferraed pgukapatic or
prok&&ofgp b@ﬁ%lellsd"l*h%céll sQbr b AAblc8GEN Bblr%ﬁ‘fgoéés%@ﬂth%b hdvftages

ate conmpound or I n an assa% i nvol vin
i

of incyeagsst $Fte|0tf>lﬁltm‘thqwatahtv imevtennates ape highsirug tegt '%‘F@rghptlh ese |
as xR AYiRef hhg;aé b %éﬁkﬁgatb heonsdd d@?&nﬁf@ﬂﬁﬂéﬂ@s s ab;s.@ach :

In a Sig ener at ed Y. activation of recep to
whncnsxrmdeﬁelmghﬁhrgmwsﬁ@rﬁ@mag BRroIR eRrBPQUdE @ving| quﬁable binding

afflmgf9 ggtd he éfo%fp%gﬁéﬁ <ﬁt tﬂeh%\fenﬁéﬂ f aR@Sis bBsEriBetofs défcall in

t|on nera assayed in the presence of
WOSémﬁﬁﬁ4ag offirsét Iasged nymeerst @fe@ffer@ﬁt aeell \peplids 15} Wounds are

syt JedSdn Q%S Eutpeft ?f'?é:& Bfasﬁdﬂﬁ n§%9§bﬂétcﬂh§rcéﬂ?ﬁém&té Surface;

served € assays rrse

see E@ctqwt 6t (*rﬁ% Advea aﬂéh%jpkﬂataée WYQW'ZQQQSIY@?P of the
inverfoRL 2ind %é@e@:) Fﬁ'@ FRR Q@bYPﬁeﬁlégedét@cﬁr@r rBofEmH1 bb%@ptlde

nmeasuri n CR activity in the mxture
Compoumpds wfmgh trﬁ@aM@fl@WIH@hP @Pkyperahdet‘ﬂ’iléﬂ}ﬁﬁsﬂeuiﬂ%mtf'&d
st E‘?ﬁﬁé BindHae ag?é%%(s (Ve EPNfrectd ntedd) fandisaBitiRingi Rsteptor
e protein ma also be used to configure fs(ﬁég
pharfseology 808 irRyA¢ Al fa ahigh theRHEbRUCIGMR Yhe Ryrigdyligand for a
rece@%)?‘iir@ bé’%&lf)la%ga% W@Rsﬂ% aaitpr(s6-2000 I(Ii/nﬁﬁblb $or binding

e, eig%/e be construct(eg7 f or d ng
StUd@écr"eﬁ@'@"BmaE@T jis é&eébm ethat &R PEOGESS Gorisg! oeS not
dlmn‘i’iéﬁ’ttﬁé %cﬁ\ﬁl‘y"tﬁ tA® ﬂi@ﬁh@ RGlardB GtsPebsibe m@isaﬁltbhblﬂdm€$orh)uﬁers

st andard ods known in the art, a

ionsy $bld ap@ Qih@cfi\?é’k"agﬁ%rﬁ‘@hv\?ﬁ OHcleg S)dqsnﬂ'l’eoPpt"Bizeantﬁaﬁ%I@b"Sh a
workaBR 952446 hbied ratfo 16PBath ERbrdhela vl eell mbp@esb@bes For

or agoni st, respectivel fromsu tabl

thesg ca953Y%r SRECHIS ESEPIaF g isvetiaRst 25 dptal ?@?‘Pa J Rloactivity

mmu%%@ %Uh@&:tﬁ%ﬁﬁé%%& el Fg@@éi%&ﬁ @ﬁ@xbélss@ dreuntatieled competing
npl es of ‘potenti al 6 GPCR nt aaonl st

include .
hgar%tW'b?f@.%S@ meresihag Qf‘&s%%“p‘?m& 4o 43¢l Jo Jaine Tesidual
nons?ié@ih@%#% i ncl udi ng purines and purine anal ogues,

onucl eotl des or protejns V\,hlfch are closely rel teﬁl .
gﬁeasrsaganraabf&mb' gk BNEPEROT & @a“d@a*ﬁr &aﬁ‘BHP"Cng erein -
adhérBﬁcel {RBGelld beé‘f@ the rrebaﬁw @sjevd@tebimedné of aihgbel directly or

receptor. but do not elicit a rea ponse

indirgetly agsegiatsd wikethe capgigigie Gampaua O i assay mvolvmg competition

with a labeled competitor. Further, these assays may test whether the candidate
compound results in a signal generated by activation of the receptor, using detection
systems appropriate to the cells bearing the receptor at their surfaces. Inhibitors of
activation are generally assayed in the presence of a known agonist and the effect on
activation by the agonist by the presence of the candidate compound is observed.
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The present invention therefore also provides a

conpound capabl e of binding specifically to a GPR26
w@oloypeps? de and/ or peptide of the present i nvRCIL/GBRI06/004024

The materials necessary for such screening to be

conducted may be packaged into a screening kit. Such a

screening kit is useful for identifying agonists,

ant agoni sts, ligands, receptors, substrates, enzynes,

etc for GPR26 GPCR polypeptldes or conpounds whi ch

SFU 5 SRR g SIS LT e gt

comm pidh y:tpﬁmtloneqon(ay)mga ar@EB%@i%@B P@&PBD@@%‘SEW@ ngxture
|
meag%gﬁgcﬁegﬁosamtg% e e 5%291 RHHEARG 1R REFR56 PCR

activitiPBR theGRERIre tr ayp’epdarde The §creen| ng kit may .
°pt|'h %6 CHER 'cf)?\lA 5t[algﬁcéﬁo°?ﬁhgoﬂfes%ethe ;ﬁ)&%ﬁﬂﬁﬁy%lso be
present ven urther encorrpasses
used rtan&gélgum aasaml ﬁarcdqiattl@ e @ﬁpetegtuadgeﬁwmmunés on the
prodyEit{ 8, 7 Beo GPER A prl A AP. Cor SRR arbELISA may

or re uce eve S C npare
be ddmetrncieddbr engasedsy secrbtededr celh@sseiialedievels ohSAnee GPCR

prot%ﬁ :%Jgﬁlgsm&nﬁiﬁég 8}?@ g&g&%aﬁ a)g’g%{;ﬂ ?%2)8 ?taﬂ@%rderﬁ@th&% known in the

one or nore
art, laadsthisf caoirat iused rtQIt@ﬁqOUﬁS agens| whlphgmaﬂen?@bﬂ o emjfance the

L T
e A A o A e v
suitabhd ouETaloGRRS ajetissues, Geandatimetbodsniar canslcings soreening
ass%lg argmﬁ?lﬁae@@édflmh%taiqrpnal (GPR26) pol ypeptide is

“dften referred to as havin “nul " nutation. .
Pr &xemplsisyaf potentialr GRSeR APE amﬁgomstg inglyderariibagigs or, in some

cas rerﬂIPcl}egblﬁ trbhn?is HairPhSklo e%he?ﬁcﬁucl‘l?ﬁ? &uriRES Hnd Miﬁﬁe analogues

ransgen ani ma S a nouse or

ohgc&wleotnd@m@gmnotemanww arerggjossly igjaledite %‘@rl&%ﬁ\ﬂn@f the GPR26
GP%Fég é;%én{e‘ﬁt btdtﬂPtl béﬁ’d %ggﬁl'aﬁh?ok?crﬂﬂgs%héﬂ‘bﬁgqmﬁé fcBhtor but

heir effi cacy as
do rtot elinitrecresponssy, sd ‘t@éﬁ@e@tww Qf tb% reqeetor&lafﬁwfée

The! 4 Efb@%&e nr'l\fenﬁ&lu “Eﬁlar%f&r@ ahish aﬂ%vfé@@ Ny eé&hcgﬁ%e @abébl@ €of blndmg

cl ent producti on of be used
speq:lfmcaﬂs é@@ﬁﬁﬁ)?ﬁ m!meiple ap@Ar e@@damﬁm praﬁwg%nﬁ% of

g’%ls%@ SE3RAHr bécﬂ'@&b&'ﬂﬁ@' td Be @Mr@dd&?écﬁmé be packaged

pot ent aa candi dat e q or _conpound) to
into degosegniimgekit. fSuch a]osﬁ(zﬁmr&klglswpﬁq @rdgqarggymg agps! eantﬁgomsts
ligafidie @B?&Bﬂse dﬁ[) 6 ofRiried, CERP O SGPﬁ—iB SGP?‘@R BSIypeptldes or

accto y adninistering the drug a
compaiinds wblgh dlesicase eyentinge they REpAUREaN @ﬁ%@?ﬁ&‘ﬂ% polypeptides.

TheasQ:'réE?'eré Rt c@mEﬁéésL ‘%é}' é‘GFfF%%OGP@ﬁ Tpdl%é"d? id8 {o) aPRcombinant cell

appar e person. T| ssues derived from

expnelselnm?ﬁ?ﬁaﬁo@?&ﬁ pglmpeﬁng, (Rya well ResebraRe expispipe @ GPR26
ep«%ﬁ el E@g@feﬁmd)t gmb%wta% GPRE@QSPG#%O%%E‘M(% atheCickgkning

or conpound) binds to't
kit may optionally compnse mstructlons for use.

Transgenic Animals

The present invention further encompasses transgenic animals capable of
expressing natural or recombinant GPR26 GPCR, or a homologue, variant or
derivative, at elevated or reduced levels compared to the normal expression level.
Included are transgenic animals (“GPR26 knockouts”) which do not express functional
GPR26 receptor as a result of one or more loss of function mutations, including a
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GPR26 receptor. Such assays can be conducted by
obtaining a first receptor preparation fromthe
wo ec@nsgend ¢ ani mal engi neered to be deficient PCT/GBRD6/004024

receptor production and a second receptor preparation
froma source known to bind any identified GPR26
| i gands or conpounds. In general, the first and second
receptor preparations will be simlar in all respects
except for the source fromwhich they are obtained. :

deletfor (obethlieles ii.b. 1) pdfrthé IGPR26 dJenemTaese anispdshae said tosthave a

such as descri bed abayv d bel [ ed .. .n, an
toncde iR R PR BRSO 1 Gl i, coes not
expré3&P ey ArictiBhali (GRAE) pulydeptides Buoiten oéfetrbe ts exsohaving a “null”
receptor preparation. Each of the receptor ‘ ‘
mutaYPRpar ations is i ncubated with a Iigand known to bind

t gPGPeRaﬁlyr mee@iﬁrwg%nicbaﬁidnalaibmeor‘a;hdmian m:bmmal,mﬂcas afpig, a
t he candi date |igand or, conpound._ Prefera t he -
Shoeaic dessts Msht T ARS i HEF A B ST g & rat. Such
tran%@ﬁiﬁfa&limdisf ey eet u@dﬁ?@tdegtrjgommpedﬂn&s m(tdgntifyh agonists and/or
i ndi n wn | i gand, i spl.aced. the test
antag s BB GTr T AV Boit IRANFT FlicaihasutBRnts for
disedseegPVb. preparations. Tissues derived fromtransgenic -
anpLnal s be used in assa directly or the tissues . .
bR LIsa 0 AR e B ERe g ertstbio g Bedent in
the pro@lictionsof @RR2E GIPERt aybel wses inssdaystd identilysagmiste and/or

antaegete of EHAACORERT ot SR i b B Rty ol A o (ea

cancﬁif%@}lgand_'l'dsﬂ Sorviyouind) 'tqﬁdétulrclhlﬁine \fiit produicdsi arphyiological response in

r adi oac e tic rescent _or : L

the &15ERGA G PRECECAPCT HESTRIA: (08 T Pe 2ecosplshed Ry gdminigtering

the drég whiaeraQSQQﬁc daiseal iabeﬂbchssfe‘owngzver amtethen|asabying the animal for
Furt hernore, antagonists of r . .

2 parShulat PRy PRI AR RpiRset o e ks e hqLisdRE Befveo

fromt theMGRR26y [kaockoutredrimals pmeg shengiséd niot reseplor GRAGY aasdys to

P R e e e e

GPR26p rezepiobn Suich GRER2Ays r eare [iieo condunted duy. obeirimglisa ffost receptor
enerating a non-h n ' ' -

erb e AR UFRSRME 0 BB Bz vt

producticnn apd enskaond eadepidbmpreparatibe ftorares genice kmowrhdorehind any

. i il f.the inv i re. pr ' '

oo BERRELAIBs' et o oARHE o Bl oo
prep@rations wilkbe rsithilar dpiatisrespectshexaeph $arrtbe tsoneng fem which they are
i ncoppor at ed i nt h . 1 ar cell
ovtalgpa, EBY bikritie, B e fisslE 2 5. DAREaE AR anl lon®as WBscrbed
abovenaico Helow) tig ased) @nas .asbay, foconmparabie braol sissuwee fraged normal (wild
ependi.ng o st f..dev f r a
typef SRR S apd ap e SHORE: B EERET R prbPafi BhPbr the
receptvl pyepatationsds dncubaied wliled ligandrknomaaiosbikch donERR26 receptors,

art such. as, a s M iInj.eqgti ,
pot g b 5F e b T P ceMRiGRE Bt s RmmospeGrstarbly the
candidaté higartd @rcogguoand evibbe exdmined at $éverd! elifteréntzedcaygtions.

the e Yy, be, inc I vitro f.or Vi nt

of T0f e oG bE o e ke B 3 Miia Pl e tos
comp@iirfdl is|determined for both the first and second receptor preparations. Tissues
derived from transgenic animals may be used in assays directly or the tissues may be
processed to isolate membranes or membrane proteins, which are themselves used in
the assays. A preferred transgenic animal is the mouse. The ligand may be labeled
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vitro incubation to maturity is within the scope of
this invention. One comon nethod in to incubate the
wepdrpeesen vitro for about 1-7 days, dependi nBCDGBRGV6/004024
species, and then reinplant theminto the surrogate
host. For the purposes of this invention a zygote is
essentially the formation of a diploid cell which is
capabl e of devel oping into a conplete organi sm
Generally, the zygote will be conprised of an egg

using Ry ?’#eah@ l@cl)rﬂpétwﬂé @im?b'h@lhg!édsay%l Thhe fwonil ineladé, ywithout llmlta’uon
artificia

}/ thefu5|cﬁﬁ1§ P{glmdncle
racliogeacAE BRG o AreReon A CRERBWPINGFCTh frRelings (BSpuel s other
|abe|tuﬁg'ﬂfé%ﬁﬁiaae§@§aé§cﬂ5é@mwt]rtﬁér detal abdded to the zygote is

b G HTIOGE UG8t 8| CER 2B PSR FCPIR HY o R fEied by

admﬁwl%@erﬁ@n@éddwa&é 3oHbetinaR, | leﬁﬂ t?| QilRICEPE - anTrh@lQreﬁ(fplr@s%iringunctlonal
owever

GPR@gmgpgntgnn@ggylggr?tg{eg%mlph Iez@@lt Y o{a}%ﬁ%ﬁgnoty&c characteristics

- assobiatwilPrd0Bed OPAREsd é@@eslsro@ftﬁmm@[iéétbﬂﬂhctldm

order to insure that on is fynctjona
CC BIneE OGRS PO BHIRD TarSAUIG STHA 256 1S kgwa i the

art AV ANy adifable RO EgT Be tibaA. ONne émmémgralrwgemum@ft the
each of the |nserted eFéEenous e

transgaREn AR GRETSS: 61 J6r BVENERN Gre; e Rt e R EITeRlcing

trans‘@;@ﬁé@ ﬂﬁ@%e“@é’rnihﬁ@ lon i gorvhigBn ahlntws Oy ot Q@e@&id’ioble@rbf the
t he exogenous tggnetl mat eri al ucl ei.c ~

cons?fggtema¥| b ICoRoratEd | intog esg)eqog}gg nggrypnzfq slapggt ce s a tvacnous
deve‘l&‘iﬁédﬂéﬁmé@eé gan b GRld to Mmuretesy trﬁﬁéﬂb’n@ﬁe_l?gfer@ﬁhﬂéthods are
e .ex

exi Stln [ ul ar netic structures
used3epenpiog AR e siade; & gPelpRiPEnk 9l e SMORODR tarst el Tppadtiction
of the lﬂ.@h@g@n@iat@eﬂwe cemmyceéarabe agcamplished] bsl@hy ®fsans known in the art
cro; jecti qn of, cel, qs"gand [ | ul stru

C tu
SUCh 5w {OBn XA s HCIE GOy YSCIRBPIARN O THerLon.  Following
intro@GdtioAT tf’rﬂt@dwsgémmgor&traﬁtdmbdh@&irhﬁde eglsthaldgg, méhiee incubated

in Vi RRRIG AU e Lo RRGtes IS SLTBRA et o both. i
wtrollrimbal’tireld méttmty&‘e Whlih it iscupelvd tis Wvbhtiorﬁ%eh}omﬂ@cf :‘cnemod in
r to t er of f.
to '”5@?%’%“‘% ﬁB’ c%e‘gtf%g?r%“?a Jfardékﬁ%c en Pgn%@\’ﬁ gpecies, and
thenOéuﬁWﬂtﬂ@n@fntdhﬁsﬁltrbgatgafoet host rray be screened for
esence_an [ expression o e tr
OFobRCPEERa Bls ERRMTE" » Bgbleck SobbRRF RS RN of &
diploﬁﬁuflh%mhh‘s @hp@h&le[@rdehtelbpmgl into a{whumtetorgmmg Geperahrﬁ the
at. is co ar 0 eas ortjon, of
zygolq Wik b o esd o hises: SainbrE hudeRS "o, BdliGaturaty or
artificigp), bg thel fasioprodtves inatwid adeld mmiargannetam gametezny be .
nﬂ%oyed as n altern@It ive or addit thod
sc

[

XG5 Coles iR e oGS yullEh 378 Ao to the
zygofd tsecnerp@hdm uponahe itdtalomabuntedf lexdgerdous gonetic atdterdnl tadded and

sence of the trans in W thout Limtation,.
wil 5, 835 BFBuf! whith ARt 388 rindic, dRPsioMoh g o shill FhectBricany
onlyldﬁ’éulﬁéyoﬁﬁ caduiesls dypwvevir, Sgemeedllyc aunsraisnsopies are utilized, for
exan[i);ﬁe 88(1) % O%rc%s{esoc{f tﬁg %r%ﬁg’ge%%t coVnSQruct in order to insure that one
copy is functional. As regards the present invention, there will often be an advantage to
having more than one functioning copy of each of the inserted exogenous DNA

sequences to enhance the phenotypic expression of the exogenous DNA sequences.
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flow cytonetric analysis, and the Iike. Analysis of
the bl ood may al so be useful to detect the presence of

wo b@7osmssgene product in the bl ood, as well aBCT/GB2006/004024
evaluate the effect of the transgene on.the | evels of
various types of blood cells and other bl ood
constituents. Progeny of the transgenic aninals may be
obtai ned by nmating the transgenic animal with a
suitable partner, or by in vitro fertilization of eggs

annlhya fechpiUE viidhedlloed fbr tra addandnrcans@ emgzenaos ehetic material
ner, |

into Bléq?eilﬁ gpn%%@%nﬁ&'ﬂrhtg hléze{jr @%ﬁ§ ét |§ ;ggsr{ﬁjctlve Po the cell

nuclé’d?omkmtanev\/ﬁEbmer texisting rcefisige ot Cgeneﬁc miuctowst Jine é)hxgenous
sane or. rent t ransgene, Al ternativ

geneiemakahel RISPERIALY pRRBHEA IS 1o WSS $STePF: steral by

micrdiffetidr. Macromibction obells ahbieclgart stiuciress iskhowe an@ys tred in the
i mpl ant ed |nto a surrogate host or incubated in vitro,

art. or poth. Usi ng either nmethod, the progeny may be.

evRkwd@taticn is bbormslished angfstatnh&rdt meinsds msuamy, mltje surrogate

nost o @R PR ES dit RIS, BB ORGach AL DU e Adfer of

emb@b@&ﬁﬁb‘arﬂéﬂ/ QﬂblanpaWChiarlhm{ wale vao b repesiegebeat inill usually be
he exo%%nous enetic

comptBBIeitain TR of S1 SPGB HES DALY pEd

S emta@nﬁg@m&\/@ffﬁﬂ)‘nrfgeatthé suirogatbendst atyaid Qct‘reefﬁecﬁfo@l’ﬁ& Presence
ur t her,

to
and/ G guaizedons o1 tsp TapeaacEe BY s SuTERIE Ipavtd. o siteping, fsopfen

accoﬂipﬁi@lﬁé& byeSguthed plopnart Borthevhi blot mhefyebabismgabl pobet that is
I essi

comgPREBerY (Sha ptict RAWRO & (i §Bv-cebe iepiePe DA @pahgis'deh an
antibody rairst ithe prétetnh enesdaidy by ethe stapsyered ImdyESe . eifioged las an
ater 3 e e B B Bt W Parkdhone
prodhiétt Altern2: drekiditihial rBethdbe Soraevalabting thetesaxat wf ¢the transgene
o350 R T e o RS o9
immudricogiest rmaysamlélelofgibéll stiammst foy gbrttcukad uncarleri ot entymee EStivities,
t ect.i on, or i_r.u
fow oI Ao s s ker A ek Tl oot RV BT b g o
detebiethe présened of\/lthéﬁtrhth_;eheqysdtmt frr e Blood) rashwethas damiewalliate the
oecl B T TE L3605 3P b SRR o i oo
consﬂtlllemsl For review see Jaenl sch, R (1988) SCI ence
: 1468- 1474, e al X ' f 5 . o
2t iR  BRe BY Tiltpg  ransoen
animahwita ateeitalzie gatiyert av bpdn sitrodetitzation GPEEGs gawier sperm obtained
rom5ELE RN An STl ol e RRERE L Br o e parmer
maydxehmyl mswlranegdqm ahad/ssa &ho¢kont tviene itis aansgesic, it may contain

the sggte{érﬁagé&f' U ?r&sigggge(glgtgﬁﬁ uélﬁe%ﬁ#]%ﬁ&?men@%rﬁ‘ne'? Vt‘?alye@et & %Srental

line. IWiltérediuoltnodertmﬁatmn |exxsgdnmes‘eglezm:| émbryocamay berimplanted into a
surrosg%?ecf.‘ngsé ‘or mcu%ateg in Vit at | b Bothhﬁ |ﬁ8 eithe hr%efh%@”t%%e&b&eny may be
evaluated for the presence of the transgene using methods described above, or other
appropriate methods.
The transgenic animals produced in accordance with the present invention will
include exogenous genetic material. As set out above, the exogenous genetic material
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animals may be either honozygous or heterozygous for
the alteration. The animals and cells derived
wao b@reisoem are useful for screening biol ogi cal PT/GBRI06H04024

agents that may nodul ate GPR26 receptor function. The
screeni ng nethods are of particular use for
determ ning the specificity and action of potenti al
therapies for nmental illness. The animals are useful
as a nodel to investigate the role of GPR26 receptors

will, imcareimeinidotiments, ecd DOVA setuehbe whizbpesiltsdh thé@roduction of a

. . enonh ghex
aPAZ GREFeBRr Tohten g St BNPEGMeisolE Hstuctgirul Bpertached
to abuansdﬂibﬂdmal@m:cjrplaereh@ﬁt,itmgi,ltes PUENOieTE, wlgiold m$mm%@ﬂowa the
t ransgene .encodi n etero u rotein (i.e.,
oxorgbSRIEE e Rtefud FLE PR W pLadl: D" %t beant ol
I S AR dieusaivangrgeheclhfor eranégmmuatrcgﬂilaﬂ&\ issthe dmivrgonal stem cell
s de

(ES)acea1s G SR AT G ol B SEOBES, publ BTG rusec
with iy b?l(nﬁrar@%ég (198M) Katurs eo2 5441aep?iafd1eyggeaﬂt $1984pNature
unan a raQ. or, exa
oo LB AT o B Bl 000
Natupars22e445c4ig)) $te@s@<gwe%0cetrhbe afffichemly iotroduebd ihtone E$ cells by
apsence

DA g S Geby fer i eted HRodiiENn BuctC e ES cots
can freRsafiet be dumisiged iwith iestoaybistirdrs ahnorahurtiiR26imal. Vhe &S cells
e 5§ BB B B PR S0 B menc
aninfzb e nedew et Deecrditshe Re €1988) Stiency40: 1468478 esent

i nyenti on als(i)F rovid i Ci

SRS AR ool Romi Birnd vy Sera s s 8" ransgenic
aninieh ¢ ichancterize Sy hhaaingaan ritbredsGeRe6vgEneh pesfprab/sas described
| owered or no GPCR. activity, .prefera S .
aboyeagf Fresies, 86 it creigprant i RS t dpfade motuce
delebensgr atheriogg eidfunctiodehbiishs, Pitretiectiinl of ansxoperousageinediaving
expresses no GPCR activity. r r Ly, .
2. ngHBRIER" ShaP e M, Srbtely py nboR FBRsinkdEicson of an
exogenob&E@dne M AnathelSEQEdiES, NiD aScondbiraidnGRERedfn dtike- wantsgenic
. be gen ar i [ ar.
aninffgY, oy, 6 SREY toRotfe LR BRSNS T the, Aicfor The dtimans
and icalleederived tldrstiompere aseisl foo sereaniof dicdogically activesagards that may
For f : | . . :
moc By IS FLBHY SIBAP D Ge 2B BpIE ald o pBRE g ueo o
detehoinmgagreuspefo#mitwdmutiopmftpocbentiab}hmames $or mentl dipgss. The
. regi C r . - .
arin R AT, HB3H 6 g 8 TSR centor i gormal
braim fonationot i de sequence with substantial identity to a
firnst e e ; ) . .
relrBieT aearBaohuRn BYFAER Bfng o JREREFIE JEBhGRkN animal
having pl fanetiopatly pisruptech enddgenses GiRRAogericolpyt whigh alsorcaviigsgin its
a_nucl i de se | S [ | deAti .
gondn i Bl Sege RO cbodlfech BEleldoodsr Bk el e . 2
GPPRsfecan aaoihev speries) | Pretaratoly, the animal is a mouse and the heterologous
GPR26 is a human GPR26. An animal, or cell lines derived from such an animal of the
invention, which has been reconstituted with human GPR26, can be used tq identify
agents that inhibit human GPR26 in vivo and in vitro. For example, a stimulus that
induces signalling through human GPR26 can be administered to the animal, or cell
line, in the presence and absence of an agent to be tested and the response in the
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downstream of the first GPR26 gene sequence in a
naturally occurring endogenous GPR26 gene.

wedairviesal |y, the first and second honol ogy rBEgI/GB2006/004024
are of sufficient |ength for honol ogous. reconbination
bet ween the nucleic acid construct and an endogenous
GPR26 gene in a host cell when the nucleic acid
nol ecule is introduced into the host cell. In a
preferred enbodi ment, the non-honol ogous repl acenent

amm@p rotr bannrséoa@m bs @fecR0redlx Ah @gsntanatristiioits iﬁImarDGE’FQG&b Wivo or in
lacZ and a gos itive selectlog

v1tro(9§g ggt@%r%mﬁq QP%G’(daHP@P ﬁl@pr@af;%regp%dp esence mn the agent

comﬁé}@émhterrafﬁfngéasme%esnmmagmity linked to a -
ul at ory el enent

. abl
s LomaTaEe gVgRin %léalfg é@ﬁ&@ﬁ’?ﬁ‘o%f@@@t |’fr9nsgemc
non-hGma® arifl (@YGPWBUGG’O‘EE%MR d)‘@) Suchrard dnfimall BYYEs which
vari ant or derivafi ve th 0 Anot he pect of the
XDrEsRFB DI A | B (GPHGST BESIED AvlD . VBBV 1 48 & Vsl of an
enddgefotiGPei26e GrRCH géﬂaﬁﬁd sjuehde bélRg dRVgNEd BNd&IBRdDPRAlerably,
|ncor£orated Yet anot her aspect o nventlon

SUCh Y THINALSPERSS68 O e TR aCHyily. Fa.prolagebli hF Snia) Sreresses no

actlvﬁﬁﬁﬁlhé GPrR2E GPOR sHowWNdd SEQhISN(Dﬁ'EBr SBEQNDANOEs! szs GPCR
ereby al | ow homol ogous reconbi nati on het ween

knockititse MaYaRe geBFreiacubY VarersafeanusyenB e teprdls aéeﬁ’@CBPed in

furthbh@ethipsdlowel | . resul ting in functional disruption of
t he endo enou ene. The host cell can a . ‘
T PIE LBy FrtiRaIon BPTENS 15 B okl 880 @eRERq feriupsiionally

d.sfd@h@g A GRR26geHeln ianftiseaéll. TR Inuclsiacamoa@n@trmtmmpnses a) a non-
stemcel|. Further dea nent

0 el o
nom @R RoiRRCSTER Bt B 6 ooy RaRRdpeated tipstream of the
non-BeMElbEoe rdpi?é?ceh@m pofioh ehec i@t &Bmomyﬂbgﬁﬁuﬁvﬁlg a nucleotide

Seqb{esg‘??g%t FEstRell STAR Aeroho e Oas Pedtarie: ape.o) a second

hom6leg¢ estfitanibcatea mgt/\/hetr@atrm oy € rﬁr;nrs]!hcﬁm)b@d)ds ;@pmcemem pattion, the
ne 1 SIru |1 O . elr

secopf donialey, LoD bR Bguibolife sBudnd Wi Sipte g idhntiyeto a

secoﬁafﬁﬁmg@@ s@dmbedhagséc@rcetamamenquuamm\mg a location
ne I Sru 1 0N n

cdowgiericel 16 e G PP Qe aSPl eyt Ben dibirab ot BBteaspous

GPRR26rgdniee AddRdhalyerire dirstr ami IsecbndAhgﬁ?aBQ)é (@@anlg @‘ée aif equfficient

ns eni.c ani m ner at as escr e
engl, B REaoIod e oA (PRSP e HCI Bk SR apd an
endng@M@m GPRQGtmetlﬂranhoambll kmdy the und:lelssac&pamle‘outedlsnmroduced

o th g
into BB TGS GHalh @ RESTBETHAPoS B Bor-bpAblogous Gilacemept portion
comprisag renétoresyion ra@ment sreferatshy dretliding facBadndex mosﬂsle aselection

expri e AT G, A bR Bhfoietihelofsg gene
operhWeQﬂtnkédlltSﬁ aetdatofyelerhéats)) and F( ab )2 fragments, as

refeargblic’/, tﬁglfﬁstcan seconé bk%’%begseng sequ%hces are derived from SEQ
ID No. 6, and may include SEQ ID NO: 4, or a homologue, variant or derivative
thereof.

Another aspect of the invention pertains to recombinant vectors into which the
nucleic acid construct of the invention has been incorporated. Yet another aspect of the
invention pertains to host cells into which the nucleic acid construct of the invention has
been introduced to thereby allow homologous recombination between the nucleic acid
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fusion proteins and other synthetic proteins which
conprise the antigen-binding site of the antibody. The
wapdoroewses and fragnments thereof may be humanPGEGB2006/004024

anti bodi es, for exanple as described in EP-A-0239400.

Furthernore, antibodies with fully human vari abl e

regions (or their fragnents), for exanple, as

described in US Patents Nos. 5,545,807 and 6,075, 181

may al so be used. Neutralizing antibodies, i.e., those
consl‘f’(‘fﬂt%d R (fk?\'d e?r{o%c’@lbﬁéé fb! ol th lff-B‘st tc@ﬁ‘ %Qﬁhé‘ﬁﬁ%ncﬂonal

acid se uences especl a preferred

dusrumucagmfabe podogRNdus aé’Ragmﬂecﬁﬂe host pef\é@ﬁrel@e ﬁrmarbl@ahan cell that

normen\gg% é?sy G%@df?cgrﬁ tﬁ@‘ﬂ?éﬁthP% plﬁHﬁ&?ﬂsc Y such as g mouse

I on or usi ng brary.
embrpomlymmoaé ertrmpiewelepmﬁnt ﬁfearpre@%mmq ﬁtegmcﬁlbmtwm‘ethe

nucleft® Sfidt (9%%5\/&' 43 @gbr@ﬂﬁr‘ot]ﬁgéﬁ ?M% m’&r;bgdo%lg | Cawe@%fh the

t b
endoggmau?g:eeaz@l@@m mr@duégg aaotfanﬁgﬁmcam@urrﬁn aij\ﬂ@ﬁlt haveﬂg: celisfthat
are ?é)éc%ﬁbé)rﬂairoﬁnfh' bgﬁhbfy%nﬁf Sieff el 8hd %L%e'c%ﬁ%%%”@ﬁﬁﬁé gene

hor se,
disruptioruin seadr gemdm%mAmlrfﬁimti‘@érﬁ?ﬂUdeﬁp(éBR% mn@o%wpmrhgw dheir

germ@é }SQI‘? Qlliéndﬁe Q% ﬁ@t@ﬁténqeor% td g?oo%@ SEthat 'F\‘é@lﬂg'tﬁé‘ GPR26 gene

eci vari ousad
dlsruptm WCHIV@W@L&NSQ%J Qﬁuar@l@r‘a'ﬁ@emaﬂrfhﬂn QﬁWbr%fQ)R@rﬂozygos'ty

forthF?pﬁ?? yg@?lgglp BiEr ease i mmunol ogi cal response. BCG

e Guerin) and Corynebacterium par vum

ar A GRR2MEPER gefigisst anggenieraimpUVans grRFEechas deseribed in

Exan%@é o f purified the substance anino acid sequence
dm ni st ered to i munol ogi cally conprom sed

_n_TMﬁl dual s for the purpose of stinulating systenic

de ¥ $pecified to th

SoFFE PURRISANL RHIOEhE Rl B8, ckencin o o
contratye instusiee raut ispelrinited t@anolm:lg@alb@on@'aamlycfmm@a&c%mlwham
Fab ﬂggméh’ﬁsl én%dfr rﬁ@ g?JotuceJ B eQPES reﬁgréﬁlbh QﬂPArSPgSucfrPfragments

I Ng nonoc Ona nti bodi és donmas 1§
inclugie) dwements Qfdwhvlﬁoﬁﬂtlbﬂ@@ﬁM%%@@@\/‘BP'K)M‘%PCH% or a target

subs{?arneé1 UIEJ ?%Pénd ?gdb‘}?'frhgm@ﬂt%' QQWeﬁ‘%Sa suﬁé’l@ cﬁ@ih'é?rﬁlﬁéldlég (scFv),

nes t human anti b genes to ohtain

fusion m@lemsmr@ Q;tmrrsyam@ih@ proteing vah ‘Ej?éFPfﬁ?é ? BNEger;Ligdipg site of
the %tﬁb%‘ﬁﬁ abbliks b¥d (fl%gn*éﬁtsutﬁﬁﬂaof Mb'yrbcﬁ Riim8&hiséd aﬁtib%aék for

Acad Sci 5;: Neuberger et

al
exanpi® $&f) drearibed 'Blﬁpﬁ’OQm@GQO Turiermogg, antidegies syith\dully, guman

4 h
A by 18 st et s

5,545:807 and AN757@) manalse eflevla raﬂjaefé)qdrfé éﬁbé’?‘%ﬁ?c‘@h'c“
|nh|bﬁp§6|obic‘él %ﬂcﬁ\gig of t?ﬁ’é %u@@lﬁh@@dérﬁiﬁo A0l Sfliefses, bathespecially

nonocl onal yclonal, which are directed agai nst
pref@rﬁdtf@pélggmﬁ@ ﬁ@ﬂbtf@raneywa pol ypeptide or peptide of

thg gé %d&@d %&%télﬂfa?d fdthaiguis, UiehWs dyimmunisation

di a n03| S, hose which are neutralising are useful
or by msnpgig phqge dlsplay library.

A polypeptide or peptide of the present invention may be used fo develop an
antibody by known techniques. Such an antibody may be capable of binding
specifically to the GPR26 GPCR protein or homologue, fragment, etc.

If polyclonal antibodies are desired, a selected mammal (e.g., mouse, rabbit,
goat, horse, etc.) may be immunised with an immunogenic composition comprising a
polypeptide or peptide of the present invention. Depending on the host species, various
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i mmunot her apy. Monocl onal anti bodies, in particular,
may be used to raise anti- idiotype antibodies.
WAR7AIMEDt ype anti bodi es are i nmunogl obul i ns REIT/CGB2006/004024
carry an "internal imge" of the substance and/or
agent agai nst which protection is desired. Techni ques
for raising anti-idiotype antibodies are known in the
art. These anti-idiotype anti bodies may al so be usef ul
in therapy The above-descri bed anti bodi es may be
adjuvqrﬁg ﬁglﬁgméoﬂeg%?%% LR/Enttsoar#deHLthﬁ ?&ufxrﬂﬁgsﬁé B8ed to

e or é/:ﬁp I des

increaaéﬁmmuhgloglbalcmmcmgea@ﬁﬁ (BAﬂIl/I'l @a!meés- innand @m:eb@t@wm

pezrvu]%I régy%géntl%ﬁf %regélt | g’f‘éilsg’ﬁ %&}Zﬁ%ﬂ rﬁ% hé l‘:élﬂjr'cpgg% tlf"hunﬁed the

substareset amirid boidssequéhes d$ cadm1nla©teﬁbtt¢ n@mumelogtceﬂse reogpromised

lndlvmﬁpgsffgpg%(:@}f%steﬁf§gm$ﬁ%96 e’ﬁﬁade?g{oml gglalndl \?lrdual |

aMonwslonaldingigodies gir¢aied egwa@teepmpe& ebiginablenftem ¢ p@VPeptlde

o v Pudfe | o baseun Jpabedy o stteq e
art. Tlaé genarel methedology foe m@mmoml @Riirdirs lymhmbrmna&es well

Know and pol ypeptides (as well as honol ogues, variants "and |
Witeri vati ves thereof ) for use in diagnhosis as

diragddison,ctecleriguest deveioped fgetie prodaelidnyefi ‘Chimgrig antibodies”,

L
with apprdpsiatesamtiggndpeciicityi mploloaspav\ecﬁwtm@aameu umﬁi @orrison et al

R 9842%26{/‘ﬁ£t| ?35@ ScP: %Q&péééin‘;g?\lde%grr@ 3Pl gé@' Nétﬂres§f§’604 -608;

prepared e nosi
Takeqzeef of (1OE5) Nawre Bmc} 452-654). tAlnemauuely,p@phmﬂu@j degcribgd for the

produg‘ﬁrﬁ 8@2'6@'98%6%) B flodisl ﬂ?é P NS Lpghé]g?%ept i Eé%apt%d to

er m ni ng presence or sus
produoé theesitbstanick Ispecitic $Ingla|¢hancantlb@1<dla$ (i.e. a patient)

Wﬂ{;boﬁ?é GEE@G%&I%IO%I %n)d ‘BS%/FIBHAIW Bich h§ree>8%€t%€l' @Bainst

a sanple is ated rom -t
epltopesdobiadw@le fromd & ipplydeptdenioni m@tld@oﬂfpa?ebcpr@%}rﬁ invention are

paﬂ|C8%H§/ u%fl'ugwgéﬁ?d&st Bfd tﬁ@gev\ivﬁiﬂﬁlar%reméﬂ@ nghark h.%eﬁﬂ“imbﬁsswe

SO or I's suscepti eto nta i 'l ness.
|mmu@e1therapyo Masfoctenat eatiadigsorim mm@tn@r, ape decuesd (fenkise anti-

|d|oty§e?sé?ﬁ|bé l‘ég nhhd &T@t Séﬁ'l?%&i’ggnar\@' |rhm%?§ﬂbl9{ﬂln§ which carry an

I agnos can a to or Ine a IagnOSIS
“interigd! lmaQe e&@m eub%me@md/@ﬂ ppent ageinst gyhiehn PEoteptiabhis desired.

Techﬁaiﬁﬁééé fob rdidifl g’aHﬁ‘ ﬂ:‘?&ty@%@%@%&%&e Qﬁ@\kﬁ?ﬂ’tﬁ@%ﬂ e anti-idiotype

expr essi on I ndi vi dual s carryi ng:
antibcvdjesamaxoa1§0|he uselll BARE@PEPCR gene (i ncluding control

S el%‘éeg&ﬁ/%)-dé&% &F ARG % a;i bk h&n%’ﬁed ‘i’fy%olgﬁé 8r to identify
variety of to ques t

known i n the art .
clonepr ekpreasing, thenepalyiasintiee opr to punfy the polypeptides by affinity

chromatography.
Antibodies against GPR26 GPCR polypeptides may also be employed to treat
mental iliness.

Diagnostic Assays

GPR26 is implicated in mental illness. Therefore, detecting the presence
and/or activity of GPR26 in an individual, or preferably in a sample isolated from an
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interest (conprising GPR26 GPCR) is anplified using
PCR, prior to nmutation analysis by direct sequencing
wW@ro0onkmers9 conmonl y used net hods. For exanpl e, BIXBGBaO06/004024
be isolated froma patient and the DNA pol ynor phi sm
pattern of GPR26 determ ned. The identified pattern is
conpared to controls of patients known to be suffering
froma di sease associated with over-, under- or
abnormal expression of GPR26. Patients expressing a
indivIBBE bilGwdL |d}ﬁ'g§ﬂb§l§‘ kS H%b@fnﬁhé%%héé 8floMdusBeSHRivAPo0 mental

associ ated di'sease nmay then be identified. Genetic
ilnesgnas pdlioe apreqiatedbrope aikited dhe atkay be conduct ed by

anynik aREMEN &idon Fé{ﬁ”teé Ro ke u§é tof cfmmwmﬂz eE)olynucleo’udes and

i ndi vi dual s may be screene det er mi ni ng
polypeptjdes des dve"aa@melcauea éana&%s epgpie(rmag\qu. ’élerqgﬁ) for use in

dlag#ds@yaf@ Blagh6&tet r@aﬁ’é}hwmrpaéﬁén a%ly§e§cﬁué|§icrw& &hﬁ@@demary

ormatlon anal ysis. Patients my
) TS

to of QRN PLAYBEITRE 1 AL REOR, rplel: agies (inpaing dlomplogues,
variattsS&R$ 8@%9&1&3&§ deMdshhriBediey %amstUGF‘ﬁQG pone?ﬁHBér arel also

expr essi onof by detecting the presence o
usefil i GYRIY3FAFEYIN i n t he gene sequence for GPR26 or any

Seﬁnuﬁr}ﬁspéreﬂtén%ddlrﬂ@nt' e 8 ?h@§§'l§%erf5’t%édem Gitr8Oi.e. it is not
identified can then be trea revent. the

perfosmed ondhe Body ofgrpersongiaiingt that ig .beessc&agr@lse%r e

agArRsmby BF Yeleiminiy d@rdrgseﬁkaqg%u@&e&eﬁiaﬁoﬁmﬁ@ #hess in an’
di sease to prevent th further occurrence or

indivigsalefi.s pAwatien cernen&ﬁsgawtepseﬁr@ide%@@mgaih@cﬁmr%%é%ve' of

GPR25An @Qérﬁblel |§6I%§3ﬁ§n tﬁmdwmrﬁnd nyaéntehﬁ.n.rfgurcbmgared to a
di scl oses kit for the identification of a patient

contr@énwhewepdmnwsfiwwi@imfrﬁat VG 488 GBI o solelPriphas, or is

Suscgﬁm@tcﬁhgg{admﬁ%se The kit includes DNA sanple
‘ |l ecting nmeans and means for_determ ning a genet

oD HRBHOME A, FEAER oMy dhe |GP RS R e asepoated with a

dysf@Rabm il gﬂﬂﬁdeeé digyrideiic tdb| lﬁﬁatébalﬁaédcﬁfd 0B define a dia nosns of a
susceptibiljt GPR26 associ at ed sease, Kits

diseapbagraupeembily proRassH AL I e OB WhispieneiPagon, over
exp réﬁ'@ﬁoptﬁhé/@@lf&xbﬁt?s@ﬁddfC?Pﬁ?G @tmmonhmwlmeum@érr hwu@atlons in
r ragnen 0 | e al so rov
the GPBERRCE areaysl SR roruich sBadaBepl ey e, Adlepieg the DNA
Ieveldﬁ;l awaha n&f t@cﬁrﬂé@e‘%?ﬂwhbth}dt kiyovrP irmeHet avt. iFrbreestsly, the region of
hr ou Cllon_o mutati on 1N
interggj ¢ cun et BR3EPb SEm A SLRCE, Broerpe toranalysi

by dl%dt)w@mmﬁ@sor@ﬂ%rﬁéﬁlhﬂjnﬁl @RlddfethiBys.be detected in a
Thus. .infecti onf?& dredl seases as

o o Sieri DU, b BOIReIL otk & prter giddhe i pRgmorphism
patteirt @ﬂGﬂRQ@fHéié?nﬂ%ﬁl YRSl ldehﬁﬁﬁ(ﬁbe&lébm r@d’ﬂﬁédm’ds}bf patients
decreased i ncreased | evel t
know, g, [P@p?ltl ffé'nSrfr@F@ IR§8ER ?ﬁﬁﬂﬁ'a epﬂ@ntg a??fﬂr' '*H?%@r' or abnormal

expr@eﬁ;“fm bfSGPR26 Eb4tichts ém&s@%@@@h@ud‘ ﬁ&%@?h%ﬁgﬁaﬂtﬁmassomated
fering or suspected e sufferi g froma

with gggt?@,agfs ciatgdidissase P?é@@%f" be identified. etic analysis o'? e GPR26

GPCR gene may be conducted by any technique known in the art. For example,
individuals may be screened by determining DNA sequence of a GPR26 allele, by
RFLP (Restriction Fragment Length Polymorphism) or SSCP (Single Strand
Conformation Polymorphism) analysis. Patients may be identified as having a genetic
predisposition for a disease associated with the over-, under-, or abnormal expression
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reduced or otherw se abnormal GPR26 GPCR expressi on,

i ncl udi ng spatial or tenporal changes in |evel or
wQaiores950f expression. The | evel or pattern oPCT/GB2006/004024

expression of GPR26 in an organi smsuffering from or

suspected to be suffering fromsuch a di sease may be

usefully compared with the level or pattern of

expression in a normal organismas a nmeans of

di agnosi s of disease. In general therefore, the

~ of GPﬁEG Bl 'oeféct.ﬂgiﬂéqﬁéséhcm laqﬂwboggggmsmm hBQeRk %%&Lrj@rﬁ;e for

a nucleic acid conprisin CR nucl ei ¢ 'aci d
GPHZﬁ Qi%&ﬁ%‘ﬂl@m@ﬁo@t&ﬂ@dfﬁ Qi‘@rqsﬁ@nsarrpl e with at |east

ONPfidHis 8b Sucbitich BAPRRNMY Febtb$ tcﬁﬁ:%%rﬁtl tﬁe fo@éur?e’l‘ic@ of GPR26
nucl el c acid and nonitoring sai

assogiedark Aiseass qrrf@orﬁu%sugé%sw&f o tmoearé'xngtﬁﬁﬁ% of ﬁPeq%ﬁJemceted
disedd @o Pr&veAt Wflﬁ@\%?'&b&ﬁéﬂc\é & Bevdispridie SFRCISEAB. GPR26
nucl ei'c aci d, portion of it, and binding between
associpéed qicases ake @gntad Heessessence of the conplex itself
The'Fr¥séttt fiReRforPRIHBEL G8clodes d El?fdi“ﬁ'ieel»dehﬂ%ahéw 8h4 'pr’ent’s genetic -

enconpasses a nethod of detecting thepresence_of

polympriénopetteonssesiatact with \GRB2R é’é??‘?‘@}e‘é %ﬂaﬁesah@m includes
DNA""éérhpl@%@BéﬂrBoﬁ'ﬁéaﬁ@&ﬂQ| rﬁeé’rﬁs Rirrlfﬂtél%lrﬁlhﬁ aoglfab{éiﬁ:pbd)lﬁﬁorphlsm |

noni t ori ng sail d rrg)n for the resence of s
patt%m YHiught |'%Iethe'ThP@nlﬁ%f?dc \FORtren sRRP Hbmeé%un%ya patient’s

susc@ﬁﬂbnﬁt? id G@’ ﬁz@%é&b&ﬁ%ﬂccﬁsé&%e aKi@é%P loRgnbsis TR GRS ﬁ§‘socnated

e antib ég , Or nmonitorin
diseggeneRrpifisiet Bﬁ6pﬁh/pe@fcg¢;ﬁwﬁ rd %m'éoeh@g?dﬂ%t. Sblsgy polypeptide

(orf%hféﬁfj& ﬂ?faréjabgfﬁdvmdbl ndi ng between two entities are
own in th and i nclude FRET (fluorescence

r eérbﬁ afie@ncstier gspays 01T eR) Prosess dete %%@ﬁ'ﬁﬂ Peisipmining a

susc%F@oth&%eﬁeemn@gs tHISUASRECIRNR BREARA i€ b PREBERER dene
RNA | evel using any of the methods well known

by thenmethadsdescribedt he quantitation of pol ynucl eoti des,

SUGhe asresdrite BKAMRES GEER PdlyféatdeSNARE rﬂbetceebidenmay be
Nort hern blotting and other hybridization nethods

 detegied Ay asaBRIf: s “infesions.ancsiseases a Jsteskabive e peiagnosed

by rﬂéth@d@ééﬂnﬁjr@mgs%fénﬂﬁnrﬁ; G T4 @%Ieﬂéri@e@aﬁ@hea subject an

abnqdr%ral{l% ge(ge%s?ergsqclggr;ég% lerygmf#otbg Cﬁlz\’rlﬁ@éj &g(ﬂg polypeptn}(e or GPR26
GPORHFANATTHO85H K SMa Ef@arﬁ@hsé Ve dHdiigitie ARHRYS froeah SFdhnism
Bl ot anal ysis an assa The present, i nvention

suffern@ga?regustp@cfgdd'foa ﬁog{ffegn iffo o'”’r diseape assacigied with increased,

redus,é@ 6Ehémidd dbhoranBPRak eudctm @ﬁ;ﬁreséfm gl G spatial & ttemporal
rlsesaGPR26 GPCR f)tlde or ﬁ ragnen
Anfhs e

changgg el of RESRM SrRIRTes fePalieiughexpre ERAPR2E
in arﬁagﬁ?mamlsﬂﬁemtig flem@r saspdcisiMe éthfehﬁgffron%uohra ai@éastﬂéiy be
%‘S%CE{R‘& peptide. Chronosong Hﬁ ,
usefwwcwma}r VGtE JO8 AU Op PafiEE ?Ir@@é?ﬁs'qnn\fx‘e%f‘P a'a‘?rga%{?@cﬁs a
meak$§ btid@Rgrdosist Qq‘déggémsone i dentification. The sequence
s speci fi cal targeted to and can

| In enelral Itherefo)(e the vent?on includes a metﬂgg detectlng the presence
of a nucleic acid comprising a GPR26 GPCR nucleic acid in a sample, by contacting
the sample with at least one nucleic acid probe which is specific for said nucleic acid
and monitoring said sample for the presence of the nucleic acid. For example, the
nucleic acid probe may specifically bind to the GPR26 GPCR nucleic acid, or a portion
of it, and binding between the two detected; the presence of the complex itself may
also be detected. Furthermore, the invention encompasses a method of detecting the
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with a particular location on an individual human
chronosone. As described above, human GPR26 GPCR i s

wo o406 map to chronosomal | ocation 10926. 2- BRBEGB2006/004024
The mappi ng of rel evant sequences to chronosones
according to the present invention is an inportant
first step in correlating those sequences with gene
associ at ed di sease. Once a sequence has been mapped to
a preci se chronosonal |ocation, the physical position

prese‘?lfc? (S SELE @%Fpgol%%n ﬁ"%ﬁ%ﬁn? aref %a:‘hﬁfer \ﬁlltr?&ﬁ’ dntibody

enet ata f ound
capablgaqhbﬂr@lmg the volymemw arid, mwmmﬁ@m $aihRle F‘Qrath@ @re%nmﬁf the

pobs IR T T bR B W ReTelRs ORI UcBRb ke of <
compﬂmdfoerséé@wethe anals@yb@rmmawmml@e,tmn@@mng the binding
betwSdl ﬁ'lyégﬁé?yr%gtléee eaérﬁlbtogf r‘Mhﬂ‘éBé 'of hedch d’ﬁ{ BH&hgldefWéwietwo

ana Oi h er| ance o éysma acent
entitigee @es )kndve i heeardnarg ingludeh Wlwe@én@nresog@q%r%‘érgy

transEe?)t gﬁ? eﬁé,&gﬁ&gﬁsgﬁ%&n .f ected individual s can al so

a mutation is observed in sone or )
al Dearéasdteoranéreasastiexpression gan Hepneasised phthenRNAJevR]using

any i H&H@dsswel ‘&‘?‘d@\gr{ #ﬂe}h%gggé hl?)arrlt*teﬁi%h%f ?J% gﬁ@cl&@tﬁes such

causative ag t he

~as, Shemapyla,i ECBEtHh'Erﬂ@RThRNaB@lv@ﬁteiCb@n ,pNettheras bleitingoasd oether

hybnEhng?JH %saﬂgﬂﬁkhﬁﬂﬂgé EHa‘?Qaﬁ%@P@%ﬂD ERdz g@%g@hr@nlevels of a

excess O and I cl'ent anount
proteir; tsueh 2g.a GPREAGRER, ini a gampleiared (oorajhest areewelbirown to

'thoseSSF\’ﬁ{lIF‘an tA Qboéﬁa?%ssﬁp‘?néﬁ%é ﬁHQI‘u@e r5A6i nﬂﬂﬁd&@%&s competltlve-

ses a a subject an inhibit
bmdm@aﬁﬁ&}'ﬁdW(eai@fraQthmeSl%@n%EL@%WV& descri bed aI ong

WA, ?re(@e?@ éﬁ%‘ﬁﬁb’ﬁ befbs %o g%@%e@ 6t 16RA isRhisé Br &erceptlblllty to

anmoun ctive to Inhibit activation by bl ocking
mentg| ilokssg of Ilgands to the GPR26 GPCR;" or by inhibiting

o P néétfbna coﬁﬁﬁsééﬁsr@bmé'épaﬂa%mﬁmdéwdétmog rﬁggmem

anot her approach, solu fornms of

thereGRGR Q@m%&?ﬂtafdel’sucé&qtlﬂﬁ myam% HICIRRPRIGRCR Heolynephidey or a
fragnHé(]mt%FQ@ft bid ﬁ%t%ﬁ?t@@@@@@ﬁcﬁoﬂﬁ eptigd} may be

m ni stéred. Typical enbodi nents of such conpetitors
Chr&ﬁ%mggsggﬂnents of the GPR26 GPCR pol ypeptide. In
€r approach, expression of the gene
e”ﬁ%j'dwle%ﬂ@é’%aﬁé#ﬁze?&@h%émmn@@tbﬂhat*él 21) uaume for
expressi on bl ocki ng techni ques. _Known sucg tecg rcw][s)
it can hybridize

chrompgeMe ddarfiticaiien- Ehle 89AYCHER 4% SReiRaflY. Ly geter g ap

with ?%a‘%ﬁaﬁéﬂ |)bca%ﬂec5rﬁbﬁqhdmd§mﬂrrﬁérﬁ bNroﬁfbﬁbmbSMSfc%écn@Eabove,
or exa

Connor, J Neurochem 56
uman BB SSRRd (UET AR o AFPMESATE) PRRIG 10566 2024 Ene
Exphé aid Blhg &@e?&rﬁ%&qu&%@ iBa&hesmodontes écl:Bf?cﬁdg to the present

Al ter nat Ivély, oligonucleotides which form tF‘cd%"e associated

inveriieniig aa InperiAnt fist steRd eamelping thope seauensgs Wi
dise6ATCE a s&fichbe Ahs bedh elppedA6iadsreties chidhidhontsl &EaBon, the

physical position of the sequence on the chromosome can be correlated with genetic
map data. Such data are found, for example, in V. McKusick, Mendelian inheritance in
Man (available on line through Johns Hopkins University Welch Medical Library). The
relationship between genes and diseases that have been mapped to the same
chromosomal region are then identified through linkage analysis (coinheritance of
physically adjacent genes).
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| GPCRgAIR® BIDItRG USHO FHBIEPGR BIRCKIOG B

Cooney et al., Science (1988) 241:456; Dervan et al.,
Sci ence (1991) 251:1360. These oligonmers can be
wa@cvrrniwser ed per se or the rel evant ol i goner SPCEHGBR®6/004024
expressed in vivo. For treating abnormal conditions
related to an under-expression of GPR26 GPCR and its
activity, several approaches are also available. One
approach conprises -adm nistering to a subject a
therapeutically effective anmount of a conmpound which

actie arRserBEAR HECEDNA . &- geﬁdimag@auéhc@%e@w\r bfédled and

above, 1 n conbination with 5} armaceutically

unaffgeted fndividuals san plse betd@thﬁm% aamPWPaﬂseO*ﬁ%V%H&Pm or all

of th& Qﬁ‘g(;t%éj %Mdl\,la'isebﬂiﬁ{dt WAy NSRS ifdhBdRIRY, tﬁ@VthEQn@tﬁﬁbrOléelﬂ(ely
ect the endogenous production of GPR26 GPCR by

to betth‘écﬁildﬂaé'\i%ﬁﬂefﬁ@lfl@ diseagRe subj ect. For exanple, a

ol ynucl eoti de of theinvention may be engi neered for
m&wﬂw&m&on defective retroviral

vector, as di scussed above The retroviral express

cohys finMentiompravidies rpethpds, ok treating, anigbnpaer] GoRaltinp de'éted to

both BASKE&HsH afé isutiicRABAMEGS OMEFRSS GBCRcadumaJ pl asm d
vect or contai ning RNA encodi ng a gqy‘g %Etl de, of
P

prlé deenactivily, ehEiPG#6 ERER IR it exdres grogengs ﬁwvallable
One Hbﬂ%'dé’r?@orhﬁrf s%%tddﬁh'rﬁ%t\éhlﬁ@{o @@ﬁﬁjé&'&?ﬁnﬁiﬁmr%mp@(}n(ﬂ %tagonlst)

gene of interest These roducer ce
as haraRaoye elasarivesl 2IBgLYL (A ﬂoaﬁrr@%roﬁ%eé'w. @@yeet@ﬁles caygier in an

amolitV&eRfith € MIRsie 'a@ﬂ'\/a%n ttﬂﬁbl@@ ikt Qﬂﬁdnﬁ’g? of ﬂlgamd@to ity GPR26
overvi ew of gene th era

GPCRngr b Wéib't!vslae‘?celffpa? siga eﬁﬂ%ﬂﬁ ﬁ"?ﬁ'@?%&)@ﬁﬂ 80""?5 ‘condition.
Aplhf&%%ﬁ&%ggﬁo@eﬁ SAie RIMRRSf GiitREb GP@FEbﬂ)'pépﬂldéU gHNcapable

Mol ecul ar netics, T Strachan and A Egﬁg gk
of bigdingnthe iligapdpin; sa@pPetitiony "‘ﬂﬂl‘QQB §l09888Hn, Bn may be
admuﬁ{éf@r&u éjggdl AinRhéneof suehhcaspetifgs sohiphbe ffagentd of the

g \ﬁ%peptl des, and agoni sts and antagoni st
GPRB@&P%QOUP R mol ecul es, may be formul ated in

com‘osnn @hbﬁh@r é\pérba«’;h Mpleadiba optrm“gameencbdmb snabgemus GPR26
Such formul ati ons conpr. s a ther%Peutl C

HQHes, AR \én such st:echnlques

involPd aRraBeUb aﬁthdehs@@éqpé@dase SHBel i frﬁérnally gsnemiednbr sSpatately
carriers |nc* ude but ar d to, sal

admigisigred-e PeSal {HKe ex@l‘@?lero ’Wﬁ’f’ler &FVQ@P%T’ dssﬂﬁgmgﬁsm in

Ohgo%!é@xﬁm’lébﬂ@és @glﬁnﬁéwléé Oiﬁhlblﬁﬁs k! lGialhlecEXp&iBstdnd CRG Préslse Boca
we W,

Retop Fng 1900 MHFEeiebe RlsBRUA e KR riigh dord HiRle Peices with the
genePdd R sEpHlibE. a$eep a6kéxanilsle,KidesetcnnNctingcios Rea(19T9) 66:3073;

coot i Seaph AR i A BhrbRERPEEE 8 e

ohgol?fé‘ré’ paP bk drmitiserad per se onteurtkvant oliduengds ear e expressed in
i nvention may be enployed al one or in conjunction with '

ViVO.ot her conpounds, such as t herapeutic conmpounds.
Pr E&efréﬁﬂhgf apmgrmal covditiens cela@ai 1o anrmtdeoexprbssm of GPR26

V GP%%?@&& %%B}ﬁrﬁ S%ﬁtl@%? %]rclaeglglp%::sj{alla@‘l%1 anq %ﬁpé%%ﬁh fomprises

admihRrig, toSalehbjast a therapeutically effective amount of a compound which
activates GPR26 GPCR, i.e., an agonist as described above, in combination with a
pharmaceutically acceptable carrier, to thereby alleviate the abnormal condition.
Alternatively, gene therapy may be employed to effect the endogenous production of
GPR26 GPCR by the relevant cells in the subject. For example, a polynucleotide of the
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subcut aneous, intranuscular, or intraperitoneal, can
be used. Alternative neans for system c adm nistration
w0 p@e®se r ansnucosal and transdermal adm ni stPEL/GBRO06/004024

usi ng penetrants such as bile salts or fusidic acids

or other detergents. In addition, if properly

formulated in enteric or encapsul ated fornul ations,

oral adm nistration nmay al so be possible.

Adm ni stration of these conpounds nmay al so be topical
_ Li .
oY il bBPaIneiba P ollEssd Bt eI el RS 8o el ector
as ctﬁws&:&d eboyse pithedeetroving ¢>®mS§IQﬂf COIPHUAY WV&IBE@@G lSﬁléted and
mtroﬂ@éegf ﬁtooé pBE'If‘ag @L&Eﬂl t?ééJSGUceot \W?ﬂ Q%t‘r’c’i\ﬁrapf) Ertﬂﬁi Vdtdreohtaining

he att en
RNAperzodingi sopelypepsde toam%pre@@dg@entlmmremat '@ﬁe)aphaglmgacell now
o IO BTGP o it iy o
maydie adwiniserediy WUW‘@UUW@M&QIC&M i vikel anFexpression of the
polyg%gt dgrnln W/oe%rj &)eﬁpe\h oF g&f]e %F%&uﬁe gﬂéﬁér 99, Gene Therapy and

straiion wou
othel Momcptar Metn@bamm@amt@nnérppmageéan% egherences cited therein)

in H?% E&ﬁér’ &g ndhé '?tét?a‘égaﬁlég 'A‘Pﬁgééd?%loeaééuéﬁtifeg%m@hers
osage eve 5 can be adj uste usi ng standar
Lﬂi@ﬂ@Gﬁlcal routines for optimzation, as is well
under st ood |n the art. Pol ypeptides used in treatnent
mylationandhddministratieni endogenously in the subject in
treatnent nodalities often referred to as "

t haeames a@%@%@ﬁﬁ@wleﬂ@w of GFiR2$ GPGR Mﬁﬁtl@as aag pgonists

andfarnpd)gibﬁls E &%ﬁe{ﬂ%&@&lé@%%ﬁbwérﬁ&ted in combination with a
such as a RNA, to encode a

suitqiae pp@rmacg@tl@k carien, Sughdomyiationg pemprise @ the@pgutically effective

amcfuﬁ{ BPtﬁb é)% gp@hﬁo%%ﬁcdﬁ%dﬁﬁ ad'g ;5!"1%%§ceilﬁl§a|h/r&ﬁeptable carrier or

to the subject. Pharnaceutical

exc*m@niaé%yph icawigrsTingluge eybﬁte nahiavies dm %@P%.hﬂ@@re& saline, dextrose,

waté’rhgigléf@(%le léfh'aﬁ?i aﬁ@H&ﬁEn‘nﬁh&r@ tREVERY. IFdk N OIaBeHTE YL Stiit ih@ nfode of
apeltically fective anbunt of _the conbinatio

of
adrrwmstgﬁa@px P s Wﬁ&M‘ihdeﬁ"e gl QﬁtthebéﬂyTB‘P Ipveatign Sutnef Telates to
phatniceDfida? 'ba%l?éj aﬁ@%t@ nRhpfisfigRory Bﬁﬁ%‘r'é iceAtalnéra afRPIvAR IoRe or

carrier, l'uent or excipients (incl udi n& conbi nati ons

moreg péﬂ@dmgredreﬁts ghie wﬁm&nt@aﬁd eem—a%%ﬁlqnscﬂi SHRYEONS or

Pt.@éy AR oﬁéas&npéudaéranh@mbs\éﬁt W/eﬁ’[r'@hYmaFde @nijstoyed
and vv|I ically conprise any one or nore

aloqswmmmqﬂ@awty SpReHRds ST the&%ﬁ%UF'%PomePunds

eX GHrPeRBY forffCadyakingc %léfn" nigFatioflof @hé bﬁéﬁrfacfe@l!’ cal comFosmons
therapeutic use are well known in E ar mpceut i c

incliglet injegkian.abeicatys oY i lﬁtravemaﬁ BieaH- eOthre IHBTHORGtQ RSy such as
subgﬁéﬁéﬁgeﬁﬁﬂaﬁﬂscﬁﬁi etCRfrapdYiéicalWdtn B&iuzed CAltelﬁétlveQmeans for

Gennaro edit. 85). The choice of pharnaceutic

systemiq a@mlmsés@élpp.Ieﬁvd%ﬂred\ﬁmueeﬁal@em ensdernagl e@rﬂw'%twﬂon using

penéﬁ&ﬁé dudiPad bift 4dMs@)p ‘f’@s‘?’dlé abibs of bir¢l Bbtergents1ih aadiae! if properly
st andard Eﬁ?ar maceuti cal practice. The pharmaceuti cal

formydipd dn EnisHis CPfa‘}“Q?@ﬁ\éJ?"fe@efoﬂﬁUIa“@Ps’ |Qﬁala%m'(‘fsgﬁt'?'?) may; lgo be
posﬁ@l’er }A@ﬁ‘nmﬁ?éilbﬁ'cﬁ Mhesd cShpoliat Y aiklideRbRabandler losllized, in

ubr 1 cant
the form of salves pastes gels and the like.

The dosage range required depends on the choice of peptide, the route of
administration, the nature of the formulation, the nature of the subject’s condition, and
the judgment of the attending practitioner. Suitable dosages, however, are in the range
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suspendi ng agent(s), coating agent(s), solubilising
agent (s). Preservatives, stabilizers, dyes and even
wo b@vosdosy agents nay be provided in the phar nBCEGBR@aI004024
conposi tion. Exanples of preservatives include sodi um
benzoate, sorbic acid and esters of p-hydroxybenzoic
acid. Antioxidants and suspendi ng agents may be al so
used. There may be different conposition/fornulation
requi renents dependent on the different delivery
of 0. 15-¥§(§ ﬁﬂﬁg%@ﬂ&eﬁpméw{/érﬁét@ns @i PlaaBsRaEsHdes Rbwever, are to be
oSiTions 'can be adm nistered by inhalation, in the
eXpeﬁt@fdm wiew:pl g pariaty e gorapoysels sxpilable and el Jifjering effigiencies of
vanofx@ Vﬂ}té%f ofaadhﬁﬁlét?é?ronsp&"@)! ?HS)le Qﬁﬁ%@mrﬂéﬁﬁtﬁﬂ%oﬂ béjlI H%éc‘ﬂéﬁ to

a skin atch or al in th ormo
reqwf@hﬂgb@rsﬂqsam%ﬁhﬁn ﬁgm@rqélp@ @vsntéay@ﬁma%m@@a% Naﬁaﬂons in these

dosagéfév%eoan% éﬁu&é@aéﬁhg%@ﬁam’&hsﬁcaIrbmﬁes%fommqfaﬂon as is
m xture with excipréents, or 1nh the formof elixirs
well mﬂe{tﬁf@%@ the aguspensi ons contai ning flavouring or
coﬂ;& ﬁagg&g e tr‘é‘é\trﬁé}ﬁycaﬁaé\sg%e' BeiRGhRE endogenously in the

par e or exanple intr av‘genousl Y,
subjechtin aﬁ@tmt moplght@s ofiah ceferpd KLas jpenederany’ @swepgibed above.

Thusaﬁi?"e?érﬁf_)n%a{f‘él@'?rorﬁ E%uﬁﬁ@pﬂéy bb%@lnﬁébédhﬁﬂp@%bly%&@oﬂo@ such

teril aqueous sOl ution which
as a WA af RNG keenendesa a@lm@@oﬂdﬁ@x \iyon ApH dorepreiigie. stad the use of a

retrom%ﬁ gg@ﬁﬁi\%&&eﬁh BcliSBlfE tﬁéfﬁ%ﬁé&d&b& o t%@w with

For buccal or subl i ngual admnistration the
PharniBeoftdl cBpssivioRs adm nistered in the form of
m whi ch can be forrmulated in a
COTWE THrén@ | inEHIBR" proVRIes | Qeﬁhﬁﬁﬁhéﬁfcaﬁfﬂb%b&ﬁﬁh &fmpnsmg
the 1nvention relates to a nethod for inducin

adminigiaiing | Hesaneuiealiyopfiactive amavRheh tNSWRPERINERM bRf Balypeptides,

pephUé‘é’CH @hhtﬁtﬂjyt Be tlﬁ@rﬂ”f@éeﬁﬂ |h\bbritlbﬁ QERZ)@U@%@B a pharmaceutlcally
or a fragment ther ‘

acceetaaér@éﬂean@iusaw AFBS (ndeaing P?ﬁ%@ﬁéwgstwﬁg

. ProhesharmaceutRal e8HhpdsitRis W}I 154 for Ihufafor aMihal @e@g@ B human
enbodi nent of the inventiogn relates to a net hod

*and (YRRIERRG TRRERBI 869 Ml AN EOTINSE naMhamenicore of a

pharﬁn@&@!ﬂcél ag6eptasB Glﬂjeﬁt Gehvéér, C’é’ﬁ%x@ |eY1 elAbd:§tﬁab1e acdiriers or
ector directin ression of .a

d"ueat§| {mu@r%@@@vtre 65, el 5 G PipsEEceion! 6 and are

desclibsa AeH S@hpd, irf aéﬁm@@q 3 Ph@fnﬁéﬁbé@ﬁca@@bleh@@é’ Maz;kmuwngﬂhg Co.
said ani mal fro A further

(A B RRNBI O A SBBE T hec S %RJ?%W@@%QP?%EEE Facpiefit of dfent

can bergsidodd Wlh(t@@ﬁfépﬁd tthed littendd o Foutae madnfithisBaiore end rstandard
i nduces an i nmunql.o r%l cal response in

pharmﬁs%utwa'nﬂ@pt'%S‘@e@wwa@éﬁabspryaeiw? oMl FOBTRISE S - Or in

addlﬁiihn”k?@Sl {hieO Bam@ﬂpékcﬁ;%ntaoﬁ%ﬁa@nt@ﬁ? suethbigepihtégs)priubricant(s),
cci ne. formul z?tlon may further

susp@g%g F‘%“é‘cg) s‘i&’?¥‘%%ﬁ%er8 rS0H{o! 'S'”g agent(s)

Preservatives, stabilizers, dyes and even flavoring agents may be provided in
the pharmaceutical composition. Examples of preservatives include sodium benzoate,
sorbic acid and esters of p-hydroxybenzoic acid. Antioxidants and suspending agents
may be also used.

There may be different composntlon/formulahon requirements dependent on the
different delivery systems.
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Since the GPR26 GPCR pol ypepti de may be broken down in
the stomach, it is preferably adm nistered

w@arens®sal |y (i ncludi ng subcut aneous, i ntranuBCGRR)06/004024
i ntravenous, intradermal etc. injectiron). Fornul ations
sui table for parenteral adm nistration include aqueous
and non-aqueous sterile injection solutions which may
contain anti-oxidants, buffers, bacteriostats and
sol utes which render the fornulation isotonic with the
bl Wthdreoéprbrbﬁnaﬁecmelpemmawﬂlcalqcmmmsltmnd can rbeaqdmtmsiered by

ensj ons

nhalgor f SRRl GHPESSPRE OF SPHUT Y CBIRaIN B, TGelomm o1 & ioton

soluti@hﬁér@latne @mtmemtgbrtdudmsg?a pOWdeéwd by !usld ote sgimtacrg ecrrally ‘hdge form
seal ed. a es a i a nd may be store

of tafiE Bortela - HEiHATIR il B Rl BPREe.o § capsUes & owles

eltheﬁ(w:brtel on irp fadinb@urs t giEn |e&cnbleﬁw cbrCIarﬁheefbrm nofeelixirs elscylutlons or
ri.or to use. ge}JEe vacci ne al so inclu

suspBRgiGH o) Gise 1B PG Ah GRS AL TR ok G Poofictted

pareﬁtb&ll?orfmﬂ@(tah@m lmtm/bnatiislp,l ImtramumumrlySylstsweuandously For
in the ar Wi L |

pareiJhral RETUTRA PR C B AErAREIoBS THH1EbR BEt REOdn M L & Strie
aqueb&@@blu}iond@xtrﬁjhﬁma?d:obbam otHer abstapess, ianéanpe enough salts or

Vi [ d fromt |
e AR T, B HOEL, Ty B e SO 4o
admim‘strmsdmhe%mpbsmdtmscmay aeradrrmimed ; egbinithe mlzmwje@tfletéex le#enges
._pept s) as. active inaredien is known to one
whlcgggn bggé F?ﬁ“ grLing qonv tﬂfﬁ@‘imai) 3uch vaccines are

cdit & ared as injectables, either as liquid solutions or
—é—n%%ensn ons; solid forms suitable for solution in,

or aapa Semgrt 38, B hletich b€ i Lt %?%J&%mg an

immuriedoghoad responss ap sudramad whithl ¢qrazrtses sSnocTikdingdhe weammal with

e QUSRI RRREL 8P Ao BT 8 D ponhos apubocy
and/m‘ﬁpeit imoheewesionish éo amtectesaldfgnredl feom mestal ultmbse

gl y% ?@&hg h‘g’ﬁgf"% taiﬁel %Vﬁm%e elatigl hng: mgﬁéﬁr&sﬁ]ducing

conbl nat i
immuriodogies reSpmnaeidm @i mammal whish raethprishe deh\taﬂngea @?H% GPCR

poly;%%ﬂ%l?k/% éﬂ/é]c%r ?’rﬁg Es&gﬁ(b é%ﬁ%éﬁw&ﬁg u°c dé‘?h Vivo

ng or emnu agent S,
in orderd6 dndugdjsuoiann smmhnolbgeah@ﬁpmael‘te mtbdl.@etanhbn@asw p)“btect said

Exanpl es of adjuvants which may be
amméh?eﬁé?fs\%;ég%ncl ude but are not limted to: al um num

hyArfarhere gmilodiceny lofnthanpyentiont telates o -dD- imyholpgindlivaccine

form§l%:@§ %S%@?\%l% "R WFO@U%WE%X%F@H&R%% HYuBEs an

€d'to ,
immuiodagicay reapoasg in maahmrnyhaUOS@@Rﬂ%ﬁrﬁﬁpR polypeptide wherein the

it - Sl
comislgho At 5 hash ROV el o7 Btk s R0 e
vachEFPenﬁE)latloanﬂa)RhBher cﬂnmmlseca)smitiiblescarmree conponent s

f ?%{Qg% Er?edGEth]Cﬂ%ﬁg) gﬁgpﬁi%]ﬂﬁg}%%éﬂ bR \rfltre stomach, it is

ose di mycol at
preferably administered parenterally (including subcutaneous, intramuscular,

intravenous, intradermal etc. injection). Formulations suitable for parenteral
administration include aqueous and non-agueous sterile injection solutions which may
contain anti-oxidants, buffers, bacteriostats and solutes which render the formulation
isotonic with the blood of the recipient; and aqueous and non-aqueous sterile
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cell wall skeleton (MPL+TDM+rCW5) in a 2%
squal ene/ Tween 80 emul sion. Further exanpl es of
wa@eajoawamss and ot her agents include al um num hpdr/GBR@E/004024
al um num phosphat e, al um num pot assi um sul fate (al um,
beryl I'ium sulfate, silica, kaolin, carbon,
water-in-oil emulsions, oil-in-water emnulsions,
muranyl di peptide, bacterial endotoxin, lipid X
Cor ynebact eri um parvum ( Propi onobact eri um acnes),
suspBogiges enhieh peay ubsiude pisPgndine nagendst ord dyckesing Lagents. The
S
form?ﬁa% @ HJ? \?%ér?!]ﬂgeo h Q%Eg%éé;ggtn}d&{lﬁnﬁ éntaﬁﬁ@&or}bpexample
sealexb@mpglum and)matstm@rm@whe ﬁ@red:maedfjreazardr@d csudhon requiring only
Syal [ I 0
the Q%lﬂéﬁ”ﬁf }H% %te?lY@ IIPBIB Egﬁlgmgfég\?ééﬁy %rgoq”'\ge E l"ﬁ}? vaccine
formmehqyamp,y dlee mcl%haﬁyvan[t@ygtems for eumomg th\eam]mmogemcny of

t r
the f@&ﬂuﬂéﬁ?d?\ ﬁ;{Hjﬁ ﬂﬁé@y%té‘r}ﬁ?%d%@é&&gﬁ%@g{ﬁw ih&fe art. The
dosagaphillgdapgnsl loni thenspesilic aalivitydobght \(estinai andncan be readily . -
A ' . e of Anphigen and Al hydrogel
deteﬁ%ﬁ@é@é&ﬂ:ﬁh&%%p&frﬁé@%@m hydr oxi de i s approved for ..
huWfagringsemayipe preparedtiram twé or maeradpdpeptidesadl peptides of the
pres&rﬂr?nvté%{l gried over a broad range so long as both are
esent in effective anobunts. For exanple, alum num
hyahe»@rdparamn bd paasient whwhanorawnummumowmwmo{ypswdﬁs or
ccl d [ ' I ;
pepth8f) MECEDE REIRARGL B RIBD I bAb oiBTNE M Bl XypibdR, such
vaccinen cee torenarech asfinjesiablesgeither st ligwid solgtionsforf suspesions; solid
. 0. r
o Sl o R4S 5o 00 B S SRR AR g oo
prepprgdeiher piepgratipy may elsoi lom emtdﬁlfleﬁ(al’fpﬂhé pr@tejm@ncapsulated in
ospHBS TR SEUS Myl chBhE YS9 dcPi ocigors i
are phavmaceutically @ﬂcenﬁ@hl@@edsqmmlbleowltfeéh%\ndtwa imgsestent. Suitable

excu;ﬁéﬁt@%re ggg% EL lr/vgfe; g% 'rzgélxénr%gg n@g&ér&r le nol, or the like and
com@ﬂ%itgﬁ\rséherp@ﬂ yaI kyl ene glycols or triglyceri des such
Suﬁnpgédlﬁé}{ ' lF%eQPé’d btﬁef\%ﬁﬁﬁ% rfné?r{?oma?ﬁ# %Iﬁé’ SF?I%FH r}banuxmary
he activé Ingredi’ent in the range o % t
SUbSEﬁf@ﬁ%r%@hyai%@@nQ%r emallsifyipg negets. ond bhf&rmeag@mﬁ, and/or

adju%ﬁmr{@ﬁ @Hﬂ?&rﬁ;\éeﬁ\eeé‘ffécﬂ#/éﬂ?e% cﬁsbhef ccﬁéa@%ﬁlgles of adjuvants

maceut i cal rades o manni t act ose
whic B¢ @ffe@ttveamalv@e bybarqm@tslaeltqﬁ?atq glImigem| lwd@@@de 'N-acetyl-
TR SR SRy 1Y an j ke. SO Qfiishyl-D-
mur t ak é-qtﬁ ég orm St | O Hrmghs enlg?ég@@ﬁn I%%y L yl D

isoglglamine (E4Fs 1637, é@‘@traqi redas em@al\élaP)‘ oNrAsemuiseybE-alanyl-D-
sog AR o o T e i S bty apRah R,

ethyla@mey(ﬁﬁﬂ 19886A, referreq dp sl MIBPERaadi RIBLmapichecontains three
comﬁcﬁ%ﬂ%séktrtaette@‘Ifro% b&&terid nfSHYp ﬂb%r{oﬁgl 'h?n@ A Qre%?lo%‘é ditn nycolate and

suspensi on. Reconstit ution Is fecte

cell Vl!ﬂi'fﬁkéletorh@ﬂﬁidiTWW@w 3% WQIWMGPWQWUE@H
f O TRHeR ek Empléis Qo RFUVARECARE oftier BEERsahclude aluminum hydroxide,

aluminum phosphate, aluminum potassium sulfate (alum), beryllium sulfate, silica,

kaolin, carbon, water-in-oil emulsions, oil-in-water emulsions, muramyl dipeptide,

bacterial endotoxin, lipid X, Corynebacterium parvum (Propionobacterium acnes),

Bordetella pertussis, polyribonucleotides, sodium alginate, lanolin, lysolecithin, vitamin
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or salt fornms. Pharmaceutically acceptable salts
include the acid addition salts (fornmed with free
wa@piono4msoups of the peptide) and which are fopPeEGBRM06I04024

i norgani ¢ acids such as, for exanple, hydrochloric or
phosphoric acids, or such organic acids such as
acetic, oxalic, tartaric and maleic. Salts formed wth
the free carboxyl groups may al so be derived from
i norgani c bases such as, for exanple, sodium

A, fepbaiasiliposorags)Dlivamisol, cCDEAE-dexirdrgr biockdd, diopalyaiess oandther

oG R .55 2 A g T e,
for eReiple| Mefcekt Ad)ivahy pb ¢llbtck,and Qumpsanyi bng., RahiwagteMel)nirreeund’s

oo R SRS e e G e 5 .
\geﬁgtléeagwggld{)tﬁagtr@nﬁﬁzhoés ltma?pmgefrt |(<mlu|ilnamagp|a,t Ahgdrsog'éh galuminum
R T T

hydrexidé Wpr@k@ﬁagmumtgm ar ef merited. The phar maceut i cal
an vacci ne conposi tions es 0
% eolfaur SRy esrB end g nT b B ahdH, iy Brojfrange
SO IG@%’a@Bot‘l‘D&irlﬁl&braQ@ﬂtlfﬁ @lffe@t&/reea[memrg‘s , Foruoasgllg, aluminum hydroxide
ntranmuscul ar, in ous aneou . a ar._ .
can 4B RESHRGE: SuEmigihl A SPRL: PR SEII UaRe iRklE Bahasie).
Cong@yemly, aben m&tr%fsedregltfoa?wa}ledouf cfomtmm Oa Ofina occﬂ&en@aﬂcgl of
ody wei refera r . '
mmgegea B BB ToTE 072 ek by REA 5t 8D, most
prefe,ggzu@llfgy,ﬁr ed" | ncI udes delivery by viral or non- VI raI
ues. Viral delivery mechani sps include but

noThe | VHCEBES (35° cheBNBVIanall RS igTech BeieBiesalle ¥ fgotion, for

exaMbléabm(e%\Abcmsﬁé&%ly SemBamustdia c?’ veshtional forrRliaashd which are
vectors, lentiviral vectors, bacul oviral vectors

suitaimiayiqthar raevss, el §Imipisianey inshidecsipRest qrigs Endlell] SeTRY cases,
oral i6RAdtRAL] Pé: sdﬁp@@ﬁ&[é&s traulﬂBh’é.’lCthdb% @ﬁﬂ%arﬁér@@ﬁ@ﬁh*ﬂchhde for

cationic facia (CF conbi nah@g
exapplgs RRlyalkyione el@sm'%gr ?rlﬂ‘YC§U€€F§ &&-:'Ph %r?rgpsmﬁ}?dﬂﬁx ored from

m1xtlu"é§|c6ﬂ@|rh’f‘\§ th@ra%tuv&tngkédiéﬁtwﬁeofaﬁg@ @sab% maﬂm,, prereadbly 1% 10
arentera gastr0|ntest|nal

2%l QRN dpdiaen T motTaR oS TP oy e aEiristlS s i example,

phaidelifddl tfaded io¥ ehiindiol, ala&}é@?S%{arérﬁuhﬁtgné@umestémdt@ sodium
as a nasal spray or aerosol for jpha n or a
Sacqrﬁﬁ@%tqeﬂP'@s‘%’oTnégF%?ﬁ”m695\5*&‘?’@111‘% e “}eohie Thkse &%\@Pﬁ@%@%ﬂake

the 'fértnbyofa%oldﬁ@%t ltsbé@rfs[@fnlﬁ] tablets, a§|lls I @apsvmpb&sttalaéd release
I Ntravenous I Ntranmuscgu ut aneous I O o

formuigtians epPRHEIS AEd SO %ﬁ?’fap?@ﬁtéve Rgradiant Rf?fﬁéab‘fx 25%

to 7@%ﬁWHe$é friet Vaainefcopdsitioh lé glfopﬁmﬁm? ltigs lyopleiligeal maﬁem“al nhay be

of present jnvention and an additi %nal ntj t Q
rocoRSH B RTANTO AVBNBTEHORRS. $ie SHesrsion JYeransiiarors Biferaply

effeétB@in BUHERE systemis

The polypeptides of the invention may be formulated into the vaccine as neutral
or salt forms. Pharmaceutically acceptable salts include the acid addition salts (formed
with free amino groups of the peptide) and which are formed with inorganic acids such
as, for example, hydrochloric or phosphoric acids, or such organic acids such as acetic,
oxalic, tartaric and maleic. Salts formed with the free carboxyl groups may also be
derived from inorganic bases such as, for example, sodium, potassium, ammonium,
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achi eved. Thus, whilst the pol ypeptide and the
adj uvant may be adm ni stered at the sane nonent in
W@ ove/0ggosd at the same site, there may be advane@nyes2006/004024
‘adm ni stering the polypeptide at a different tinme and
to a different site fromthe adjuvant. The pol ypeptide
and adj uvant may even be delivered in the sane
delivery vehicle - and thepol ypeptide and the antigen
may be coupl ed and/ or uncoupl ed and/ or genetically

calcuﬁﬁhu Bl RfricNrehidds) and chﬁderga'ﬂﬂe basdsygsasoprdeylamine,

ol ynucl eot i de, cl eoti de tlbody of the -
"”m@th)()@ﬁtrieo% eﬁ?Y&P’WBgeg'WQP'I D'SBSL’}"%GP{’J%?E?'” y be
adg!d rﬁét?a[%ﬂ separately or co-administered to the host
as a single dose or in nultiple doses.
vad gzplnmlyc anbwmam rwith eigtesminenthseaetialafiosagppwiich ‘M'H sbeyfmost

he S, L&Y
s LA B i o B e g o
the patuamarepalent stl‘@cdmsage@ beloanarei enerrmlﬁm&nﬂ%ﬁ aVﬁFaetCa%)There
in a I a
oo, PRIt JRATIRE s, . FipkBo o vl r
mernmirpos,ltl ons of the present invention may be

q‘ég %1'&1999(1?3&‘ cﬁ%@dWaﬁ&ﬁé %gm ﬁ&‘geéf%é )bres}é)it invention may be

60 cut aneously or
admlnme@duls}c direst| lyjecﬂm‘d ﬂtheomnpqsmonunay ibgnformupiptasl for parenteral,

mucgﬁ%lt Rk mLQ(fuIé’rt hﬁ\'ira{}@r%% of uRAEhBSE, T ﬁ{tl‘a%eulbf‘cb#%nsdermal

pos or es and, ohe cases, oral fornul ations
adnﬁmtratuappﬁmmadiw each mrpm piayrhg adsnipigtared ahag doseqf diogn 0.01 to

30 rﬁ&%g le@ p{{é ht fp%fe?ef@%r’ﬁ 0.PR Y& hiok g%ﬁ'@f&@#& from 0.1 to 1

such 'suppositories y be formed from
! g/hg lad)dwee;glc’tont aining the active ingredient in the range

| n J uge/ﬂﬁ Qa(#ﬂr{%te |r9§ud]e§°&eﬁv%y/°o y Hral orerfnmillaﬂécﬂﬁléues Viral

e such nornal 1y enpl oyed’ exci pi ents as
delieerpnpeehanisng riacleds ittdl argr agle dmied n&wmdﬁav\"raﬂ a\tﬁczs% adeno-
assé&%%& eral'mﬁyz%é{% Sﬁe‘?ﬁ’ésai)r%i vé&gﬂsufﬁh%@ﬁéi%btdﬂ@ Ient|V|raI vectors,

nesium carbonate, and the |ike.
andc baguisiinel 04$§t0tr%\ke Nonevireb rdelieary s Bleghanisies '§9§B%n'§?'%rf§ed'ated

tran%frég rrcﬁf Sipdbhles; lﬁﬁ\ﬂ}gg)rs ag?é“lﬁiof&ﬂnr@aﬂ@ﬁé facial amphiphiles

at'i ons or contain 10%to 95% of
(CFAs) and comgmem@qmerqﬂf effbpaBHipsIg0sYd Jeeryimepanisies include

but \riagg gﬁrol? gmﬁféﬁpﬁs hulc88all PadaOBR | b&@fierdiN @abiv@iniekling etbpical, or

_ ereconstltute prior to adm nistration,
sublingyal @utes. suspensi on. Reconstitution is preferably

ef fﬁﬁat l%ﬁn' ”?dﬁﬁlét@lred” THfude8 RS ot 'hﬁntééll i) rtfé'hv&r?sbv A liggkosal

by t ow ng non-limting exanp
routEx dotpexanple, g9 £n8aeali PrOPRE GEKIRSE ;{ordjnpal,qtjggg; as an ingestible

solu%ﬂsﬁrb%ﬁ&ht@&h%u@:’ RRErCRBR R DY &9 iNgEtiBle fdrifAGuch as, for

containing t gene was idenitified froma .
example, aB IMTyACENQUS; m’c@amwr:wgr or subgHigREPYSOUE- | abel | ed

Pr oRR AlRhiUEAdfiieieRd® GiddrRnnal theheiteCart NmeSioakifRiration of
each of for example, the polypeptide of the present invention and an additional entity
such as adjuvant are such that the necessary modulation of the immune system is
achieved. Thus, whilst the polypeptide and the adjuvant may be administered at the
same moment in time and at the same site, there may be advantages in administering
the polypeptide at a different time and to a different site from the adjuvant. The
polypeptide and adjuvant may even be delivered in the same delivery vehicle - and the
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79kb gapped nurine genom c contig was assenbl ed using
an in-house restriction site anchored PCR net hod
wa@Rew7iea0se o GeneWal ker (Cl ontech). Further PCT/GB2006/004024

bi o-i nformatic worki ncreased the contig size to 182kb.
This contig provided sufficient flanking sequence

information to enabl e the design of honol ogous arns to
clone into the targeting vector. The nurine GPR26 gene
has 3 codi ng exons. The targeting strategy is designed

polydeptifi€ e tHieh antifeh Oy Yoed otified fandadr waduplgd earmifor genetically
i ncluding 578 bases of the 7tm encodi ng region. A
coupledagng/es unggYRi¢hgous arm and a 4. 0kb 3' honol ogous arm

fl gﬁ% aﬁ?éph@e,rp@?hmdﬁae,ltmpﬂgémuteréoﬁee atammldyf):f e ifyenfRERand
an e rragnents are cloned 1n e targeti.n :
optiopaly, @ ackaema: el A9MISIBTRdo3aPGEHEIY 106 SO IR PRy o g ost
subjédc??fgﬁlnig{eyddseériﬂ_rn{i@tidlédéstéfstPeSi sed to cotn: ain a
| erent, recognition s or a,rgre-cu | N .
" €509 1YBEFIBR. SAPION b AEHTECSHIE COEPRSISAR g g plesent
inverﬂ]ontrﬁa/ M& aliRnidsre bl BKRUrBbar of Witcesht adutes blietr aingbctibn (which

) e reporter/sel ection cassette, and.absent fromthe
Il pal TGRS AP BB JAEOHEcBRINEERD T RRPl ycgsal

oral, - GaHhshI Afrethiat bEEcular ddeinigtratiorr. tabl e bel ow, with 5'
armcloning sites of Notl/Spel and 3 armclonin i) trﬁg be
of The ¥agdiash andnfagteraulsy FmHoREons i B Plenpgypnton may

c’on\kﬁﬁ@l{e{cﬂﬁ/ @'%oﬁﬁiﬁihﬁ)ergd gu%in@éraﬁ/, S gﬁ%}gctibm,& t;wr Qﬁiﬂnmn,s either

s Bt ey AGR e R ilh S oo for oer

mod%%'gpbg@?iﬁgﬁoﬁ%l@&é@p@émﬂﬁb ér:ﬁq, ?msbriné)catsw arhoformulations.

-300bp fragnments of non-repeti.tive geno

For esupppsiiiriesy teaiionsh ARfssy BRY offdINeSc AR ﬁp&ij@e,%oﬁxample,
polyaﬁﬂ%dér{i@ bl?ct@IQ Jr YI‘tq?g'I)g:eﬂlﬁeé; heich augpbeidrie® may, be forsd rmtrethixtures

“putative targeted clopes; a e n LNET o
conthai ek foarey T e e 35 1014 B 147 2. o
form\?ﬁﬁibﬁ@n ir\gild_dé- tsu@al, tl’_ﬁﬁfrﬂﬂpé )ecqukg/eﬁn dexoipinty gass farc esxample,

en us in a [ X W ay - SP .

oA ot o e ReE 5. s SR EBh e, sooum
sacc@x@ﬂﬁ@,][&dﬂﬁloﬁéé,ilﬂmgnééﬁirﬁ waYboaite; aranthealike. These eampositioreetake

end of t 5larmregi on n i ch. pr s t

the Ggh Ol SOIPTE. TUEDSGDY [ ARPt I SRy Py Ened release

forrri@n[dtiﬁﬁé‘b%i pm@rirs canﬂ@olh'_mm $0%ni0 Qﬁ%tohacmﬁdngnedieinh préfiegably 25%
case . i s anmpliner cap oni. IR .

o 7B i o B TonE e b Saf ke e may oo

reconbfitafedtprion tdasmipitrationsce.gnak alsuspensidne Redemstitdtionds ipeaierably

of correctly targeted cells fromthe background of
eﬂe@?@ﬁb@‘@&nt ai ning randomy integrated copies of the
veqhelinvehtien isdodtidr adesaibedipstbe foliomingsnamlimiting egamples.c
structure of the regions of the GPR26 | ocus used in
Exahlpfteg ar geting strategy is shown in Figure 6 (and SEQ
I'D NO 6). GPR26 Primer Sequences (SEQ ID Nos. 7 to 19,
respectively) nmus2Maugh 5 prF (SEQ I D No. 7)
GCTTA g

: GhIe 'A : Eég@sgé@d ?fs ESRZS
CTGAAATACAGTGTAGGT

0 ACG _ _
A AC containing the GPR26 gene was | enlt%ied from a murine PAC library

using a radioactively labelled probe derived from a section of the coding sequence. A
79kb gapped murine genomic contig was assembled using an in-house restriction site
anchored PCR method similar to GeneWalker (Clontech). Further bio-informatic work
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mus2Maugh 5'arnF (SEQ I D No. 10)
aaagcggccgcGRAGGTAGCATCCCATAGAAAGECAAGIUs2Maugh 5" ar nR

W@ SEQIMDSNo. 1 1) tttact ag TTGGACAGCAGCGACACGCCGATRGBE06/004024
mus2Maugh 3" arnF (SEQ I D No.12) .
aaaggcgcgccTGITGGTGGACATACACCCCAGGTGAG nus2Maugh
3'arnR (SEQ I D No. 13)
ttt ggccggec GGTCCCAGTAACAGCAGCTCCTGAGTC nus2Maugh 3 er
(SEQ I D No. 14) AGCCAGAGAACCTGCCTGCTTGGTICTC nmus2Maugh

ol | St EfFtidArhakkify sequenc
|ncre§se%‘r ﬁa c%ﬁ%‘ s%e('\l%E%@%Dpﬂ 16) E%@@e q €
mform‘mca@@m W%@maﬁnm@ﬂmwey@vycwr

|
E%'@o)rr]l@:a ?Eﬂ%§$ﬁﬁ5@rm T@%G Dmfﬁéé%@l% Qtr’a@%y is
desigBad ciatheAires qasingHean i q_wg fiﬁg bases of the
7tm %ﬁ@kﬁgyeﬁ%rﬁ% b 5B SRy dusng i andlal ¥. Oﬂb%’ %Pndk{@us arm

targeting vector |sfgre pared where
flankiGBRRG regign tnbe @elﬁéectj@qeeqrgﬂlfleg lqye'ﬁp @6d e ffrpgments. are cloned

into tﬂg l?arﬂgf@r VRS TREGUE &% H'BHQ&%I&(M@BN@]@F’ p8& M Emplify the
ession reporter frame i ndependent |acZ
armsge rsghthapised &anomttina diée rmgaa@,@ st éord f@f@scelamwreamcﬂon
ro
enzyﬁ’l %hggﬂtﬂg %f%ct'he nggsr GNPk S/RRP p@ﬂﬂ%ﬁjeég %}"t@a’ted at either

e sane Ientati on as

end Qinthe nepert@/semwoe capantiel 809 akee fran éhe 8BRS AnegTieaiGsn i the
caseW%ﬁ‘ﬁﬁ?%é rﬁgm}é‘?g FH des?%ﬁe?{ &ehﬁé@m thel%ﬂrﬁelqgﬁle below, with 5’

preparation’ts st andard ecular bi ol ogy

arm ¢lenihg isitgseef. NQtMSmj a@ﬂ Hare qﬂcpwsl&ﬁsmf é‘ﬁav expl-
€ nﬂ%&&ﬁt c?h 1 efie DV g?lrrfe‘? SpdisCl E%jrnW/é Brraoher (3’armF/3’arm R),

rare-cu ? restriction enzy ,. present at a ,
furthempripuers speeitic ip RCERB2E MU%Q@«WGS@WSHOM@"Q purposes: 5

eno S04 Lo 583, S PSRRI AL bty s srats o000
fragraems cbsers[rustitee genonyo DINA extemRbioa @Xefing pRypnd each arm,

to a|l§f?!7I S\ Rnerh %%Qstsch 154 RFSLOPRICas, iR nsola?éd Botatise ieﬁbé’t@ﬂﬂcnﬂws a

ectroporation the transfected cells are gultur

mouse gayelyping msmasmpaiothedi and dieddbonich allewsng ?rﬁntlﬁﬂoan%%tween
wild- gfpg Hét%ﬁa‘%g%?t@t&dgﬁorﬁ\@i ol ﬁfﬁ&es wHeﬁIQ]sleﬁaﬁ %dm@mélex PCR with a

ore bei ng Scr eened usi n
vect@" smr:uflanamgmn thig sagfs 866359 an% Wéqt&&ﬂ%"ﬁ\g Qﬂ"aﬁ{éé scr)

WhICh %nﬂ@élQ hpBe&aHh Qﬁ %t?eﬁ& ePIRRI A akrh QBngﬂSarQDWHibh odilevecharget
endo%enous R26 gene and the tar etlF% chn ruct
eVGrP@QGQIf'G/é Kb Eme s RAFEALAI B @rEIeT APpeilie to,fhe;s'gna of the

vect?r/qn %ﬁ?@&gcbw e?h@raﬁwpfﬁma%gﬁ @nty%e,aaémwdrfﬁmw iteraplateo DA from
ozen an suf fi ci ent

collshuer Gt RSO EDPMISHITHRA I8 oG e aﬁ)@/& ﬁhﬁﬁ%ﬁ@ﬁfﬂwn of
corr%ﬁg @Qfg&fé@ c?e’ﬂ& Sl thebackhfbuid dPCRABS cBAtd dgadan@@mly integrated

cribed above, all using standard pt%oce res
54

copies e Yaetatr E1o e RRIO! SheReRTTETS)ANGETG GENOTG RCkI® of the
reglo%%%fnﬁé EPRSE ocab UEbH\ ifl trizeat RAingi stratedy agRadwhdn Figure 6 (and

estriction enzynmes are hybridized with an external
SEQdDdB@ 6)horol ogously targeted ES cell clones

GPR26 Primer Sequences (SEQ ID Nos. 7 to 19, respectively)

mus2Maugh 5'prF  (SEQ ID No.7) TGGTGCTTAGCATCTGTCAAGGTGTAG
mus2Maugh 5'prR (SEQ ID No.8) CTACACTGTATTTCAGAGCCTGGTGAG
mus2Maugh 5'scr (SEQ 1D No.9) AGGCTCTGAAATACAGTGTAGGTGGTC
mus2Maugh 5'armF (SEQ ID No.10) aaagcggccgcGGAGGTAGCATCCCATAGAAAGGCAAG
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are verified by the presence of a nutant band as well
an unaltered wld-type band. Forinstance, using the 51

w@embe490BamH di gested genonic DNA will give aP@r/GBR006/004024
wi | d-type band and a 2.4kb targeted band; and with the
3" probe, BanH cut DNA will give a 8. 7kb wild-type
band and a 5.5kb targeted band. Exanple 2 - Transgenic
GPR26 knock-out Muse: Generation of GPR26 Defi ci ent
Mce C57BL/6 female and male mce are mated and

mus2iaggit SRR HSEQIPdNoi 80| at edtttzptagBI FPAGAFEAGFCATRELREROMETG

musSMiudn?3'eet (SEQii REN2Q ChoS efhagdcouaeTaTEGGTEHCACARCACECCAGGTGAG

musMaﬁgﬂﬁ%ﬁt(S@l% Nb: 1% bl ast g &G@T@CCWAQBA@@AGJTCUP@AGTC
mus?evﬁﬁj%smrlp S §b§§%f4 oggsgng ? ?5 G%GAE&B'}‘G%CTéFJF‘#%IﬁIF? vel

ANChG- Sever
musi{M;pgftQP"im'Dé‘Qd@t i mal eACTAGYECATMAGACAGEECRANBGr
mus2Madyicret @8Qitweo. BpNnt r i but | OTEHGATECCACGNSSTATAIEECTE om t he

musémhaﬂk@daseé @BE)p Nd1¥§Se Mt rebieBs@raTArETERIceAAR t h
Ascsa(Z{gEr o N éa)and 129 m ce, G%&EEPH&@C&AE&EE\‘@GO” s

m neéd’by the agouti _coat our
DRI GEMPYRi'Ag respectively. W@%@?ﬁ?‘?@”& A&ATFed out

on lysed tail cli ps using the prinmers hetF and hetR

with at speci f.i I 0 Thi

il BrsigBrbetng PbirRlook FEe i ExRebTE rursTp Sl Qv b apres
gend. aaageling veatersie lptépaiesd)whemelthe GPR2s regando betdelejed/isngplaced

e site for hetk i e LNt .
with GO RRIOd e SCa oS HmHiERY; A5l origEinbrk, e, grprgssion
repottér @eftaae fldepbrdentiasZvgame) Upstreast 868 splectiar cagskette composed

amplify,a 379 b
of ag BRI (sl PR bR bR o RGE e ttiee o tye same
orientatipn@s thelﬁPR%sgenhe the 3' arm Therefore, thi s

nmult i P ¥ As {.

F oPheRAr et GoESedpit i PSR ed B thé Hiegeotor, o
largebaﬂmly hatrer DN%gmnaoalM:@rs asphade yusing sttawﬂabdmmlsleaularzaﬂology
techlgﬁllj %Ri’ gffla e?g%@) @%P %D%gg)%ﬁban ! N%XIS\%.J[ |ct§@% another
rare- Buttlhg)gesimnoﬁmyme Sv)ralﬁameelmépir@gslqua Sli!atlm dhhenyegtor backbone

.OQEeNE.. ] 1 d
vetwi (1 bipliR 5 TBReq o yDEE phOEnAZMuin dr ERIGR3RC The
lineagjzate DN& |e>tperepmqb:tbtedaaﬂdyresusuelmdedlms1 0\l aidPhepphite Buffered

um thal anus, forebrain, cortex,
Sahr%oﬁ%(&ﬁ%pe{f%ctroﬁydh 'al amus. B LacZ Staining

Rept boenstialawieg Elesioporation the transfentettcels ararayutedgang days
. e small organs_an slLic
in mppRit oo 2R bR s ahe BEE o, 36, wel, ptes,
repli¢ehed ang) bkparided Befré pbingseatcact bl RO sy priregrstiscr and DR1,

emve, bl 0o r.gut. tent 0
as deRPHAR, A0S S, ERYESof: bRl Fngliotk eGmtiRation nas
occug‘edttﬁméeiﬂmdmdogenous GPR26 gene and the targeting construct. Positive
clones can be identified at a rate of 1 to 5%. These clones are expanded to allow
replicas to be frozen and sufficient high quality DNA to be prepared for Southern blot
confirmation of the targeting event using the external 5’ and 3’ probes prepared as
described above, all using standard procedures (Russ et al, Nature 2000 Mar
2;404(6773):95-99). When Southern blots of DNA digested with diagnostic restriction
enzymes are hybridized with an external probe, homologously targeted ES cell clones
are verified by the presence of a mutant band as well an unaltered wild-type band. For
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0. 02% NP40, 1nmM MyCl 2, Sodi um deoxychol ate 0.23m\M) for
30-45 mnutes. Following three 5 m nute washes in PBS,
wo e@gne®sare placed in Xgal staining solution PaAyBEI06/004024
Ferrocyani de, 4m\KFerricyani de, 2nM MyCl 2, 1ng/ m X- gal
in PBS) for 18 hours at 30C. Tissues are PBS washed 3
times, postfixed for 24 hours in 4% forml dehyde, PBS
washed again before storage in 70% ethanol. GPR26 was
found to be expressed in the cerebral cortex, -
instarivep psiag ipI§' prob@aBamidudigested geremsic CiNA vl glmry?g&laklawlld type
ol fac & I u
band g R R T pat RN LT s e, BARHE e BRUARIGKe o
8.7kbswilgigiypé bandrpod & SHfild targefeshbeindat ri ¢ d| sease, cogni tion
and menory. |1) Behaviour AII anl rral s wer e housed W|th
g 26 kinoic ' hof G Yefic

of 12h I|ght/12h darknessvvlthllghts on at 7am -
——Aninmals were tested at set tines to avoid circadi an :

55%!{/& fé?ﬂal? RNARad Gike TR ﬁwa‘ie‘?ﬁénd Plla%)@?s% fair@ qsd(l)z%’\(%\éi {é(t) 3.5

Mice

ob S RAT I BaT “CCr82h "ARd “As suc
days ohgesthiion. 48-ficelladroar & chosernvelenabreanigeigdtpestblkaionyisband 7-8
e 16, 15 IR 6 U550, P SO Rt BRI fror o
chlmérrlmeplllrzvoareats)r(l lcabtairing sgvetali high lcBehtup t@u‘roodb)s egoult meles (the
cooufliPhE LR AANE, 7L BUPIC L Bl ELERLES iy et
clonerrr(eNetrtnde Ichineis s atamatwbwnaubmm& MEd| angd T%Q:mwfs a@dwermlme
i f u V. S
vansfYR0H] 4 SRR B, el S0, Bl B0RRZaRAP TR Gl
respegticly. a |ight-dark cycle of 12h light/1 2h darkness
| . . .
R S GRUP L s e @bl WRLT (i BissPERRY 178 flars hERSand
hetR apitar ait thisdf vecton $nﬁ0tfiicaprhpaer i (88c350). 11%tsu muljiplpx f PEB allows
amphﬁﬁ&tﬁ)ﬁgr(}n‘? tﬁeo\%d & YRS dareée(ht)t ﬁ&nbﬁm@%eﬁf‘ LA8h&tR giving a

a reduce oconD
236bp bane) Thecsiterfar helEdagsistectinrthe kaepkowl isenso dnisisgwlifigation will

fail fr&ﬂ'al %‘rgfé ﬁﬁi@%& Wer,(t !a aEPéa’e)%rﬁﬁ@r Yol %ﬁfﬂnﬁg% 379 bp band from

e ef ect of t tatro bserved is
the tatoeted I@Ceeulnt capmbipatipncwith thedradR maimes vhigh AnRkAIS i a region just
inside tHeCB W, Tﬁ@?efcgﬂggg{ :Ten%ﬂl ?é?(qbéh%h?alé”%e%em& 8fltiOfefs as

coordihati on and bal ance are measured f or mance
fonowsn wilddypeosaipplgs tephibit £ siapler 2i6elp Rand '&Qiﬁ@?-aa@usf BNA samples
0 8 LSRR BT 3, g oy v
targetispddifictd7@ppdiader drop fromthe rod or until 10 nin

(600secs? have passed. The latency to fall is
Example 3r-dgiglo e is

I) Gene Expression Patterns
ART-PCR

In the human RT-PCR panel the gene is expressed in the Brain only.
In the mouse brain RT-PCR panel the gene is expressed broadly in the CNS including
the hippocampus, striatum, thalamus, forebrain, cortex, pons and the hypothalamus.
B) LacZ Staining

Representative tissue slices are made of large organs. Whole small organs and
tubes are sliced open, so fixative and stain will penetrate. Tissues are rinsed

thoroughly in PBS (phosphate buffered saline) to remove blood or gut contents.
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tested three tines in the session with 10 mnute rest
between trials. No significant difference was observed
whedioreernsknockout mce and wild type m ce in tPEI/GB2006/004024

rotarod test. D) Gip strength The animal's nuscul ar
strength is determ ned using the Bioseb grip strength
apparatus. The apparatus consists of an adjustable

trough and a push-pull strain gauge with a triangul ar
brass ring, which is grasped by the animal with its

TissdeRl b 'plﬁ?:%dtuli‘ fixaAi0b (PBS Icén@murtge@b/oqamﬁeh@eﬁyael 0.294 glhtatrén@ehyde
%OI\ETIS broken. The gri pstrengthls@g1 I’Stlffle rg ;

0027 Npdghi fimblb ioGIPr RelimeSaay G s DA o048  rinutes.

Folloe\}i}ﬁgeifh\fé‘(?I 5bﬁm{?ﬁﬁadﬁ@9%9@t€ m‘tsﬂ%tsa?ﬁ mad;dl |h)m_%l %Qm"ﬁg)lsﬁlutlon

his data further suggests a e_observ

(4mN K Feerersniste, 4eWMKfaricyapiss, Aew dakiey FrgiX gabd, E@%?Of 18

hour§ e&{ug@@ TR0 B IFEE Aashug Cylltifeds t fEdRited . fof B4 Hdaksain 4%
expression pattern est that the reduction

formalﬁelpy@@wﬁgﬁsowas@@g agaip\pefase 6%0@@%5&7@ Fihaneh porsol t
FOGPﬁ%%{mf&ﬁ@t tohE &gre%@ba ih QRE RBrebMINEdrR| highoBampus in

wi del y used nodel of depression based

t
Pam@lﬁ%ruml 63t WQP“&@F‘WQF’%“"‘W elfadieny neqrie: 39’90'?6'35’:‘:@&[%6 lateral

septiirh URdeRe AEATraI tEEMBEhtaMbielS Thid S ravRicr patteWl Qﬁ'ggjd%@s importance
aversive stimulus is inescapable, the nouse wll

in psychialric Aisepse,cepniien ARyMERIA% cape and devel op an
i mobi | e posture. Early cessation of attenpts to

I) BeisAAGEr | s consi dered an anal ogue of stress-induced
depression. Antidepressant drug treatnents restore the
esAlhpoinait aeroboused vith fsee agtessdd foef and wates piadene light-dark

cycleobia?rfm&hwbh Hgﬁzﬁ?i A 9} ﬁ@tg bAE 8. Anfials Wehd %erof a ée?ﬁ'mes

uch eet” cannot touch t
to awofd ¢itvadiapldafiedier and t he ni ce cannot escape fromthe
top. Mce are place in the apparatus for a period of 6

A) POPRMEesit e first 2 minutes are to allowed the

0 habituate, in the followng 4 mnutes total
This ¢eB1id @triodifieddstin nlgsdrvatbnamtredreamcaa@amx;h with behveelifknosn to one

skl g . €66 REPerv PR G ek SftglafRR o b pogmoror

activily &ombarteeISb wite By @28 htrolTrhics (sizdt figlsa@yest s t hat GPR26
knockout m ce copebetter in a stressful environnment

B sared to wld type mce and show | ess depression
-—)—%C%ﬁ-fl gure 4). F) Response to phencvclidi ne Aninmals

VefrRe | Féb@!‘“a%e@.awoFdiorﬁmhhﬁblpB@mkuﬁ dbzenarion pRagietlation and
t he Laboras gmsnt f or on%ﬁﬁo ur and the behavi ou| db
Analysis FySHaTa SYSHRIB S AN PHIATRtEdh bR oW, ARRATAVSIRIgercialised by

Metrfs€ BYCIN&RerldhdsR bRk agimatichly rddorgs \Wa8 quantifies behaviours
using vibrations patterns. All animals are housed with free access to food and water
under a light-dark cycle of 12h light/12h darkness with lights on at 7am. Animals are
tested at set times to avoid circadian effects. Mice are placed in this apparatus for an
initial period of 1 hour with free access to food and water.)

In the Laboras animals showed a reduced locomotor activity (distance travelled
and locomotor duration) with no change in collateral behaviour (climbing and
grooming), suggesting that the effect of the mutation observed is not a result of
reduced coordination or muscular strength, see figure 3a and figure 3b.
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interpreted to be the result of an increase in
stereotypi ¢ behaviour. In knockout m ce the response
wao eooploggosycl i di ne was reversed, with the knockpCt/GBR@e/004024
showi ng a slight increase inh |oconotor activity
foll ow ng adm ni stration of phencyclidi ne presumably
as a result of a reduction in stereotypic behaviour.
The interaction between drug and genotype was
statistically significant (P=<0.001). This data
C) RbifbFat es that GPR26 knockout mce are resist ant to
he psychotonminetic effects of phencyclidine (s
fi Yot cPprdiftonpne lalanagparA rFeasusEdThy: P@ﬁ@fm%ﬂC@IQP the rotarod
that %c?c@i’érét%@sat ) c!oﬂét%ﬁt Bﬁ@ﬂﬁrﬁeﬁ &%Q%@er RS SRF%e Bf §Afn, MRS are

'S run It neasures a
left arﬂhblrutatodaand)alld\n@cldnmﬁdﬁmaﬂtel testyntil Gigp leihen @op frigm the rod or

until r]Ig) ﬁ%ﬁf’@oﬁse@s%%@é’zb%gée% Find I%H@f P%ﬁ'éco‘?(fiecf‘méb% Yndilse is

separat e tests It was
testauiotheset tinheet intthe sessiarewith 10 wite fﬁSt b@twseetn@ mce to

e
No A BftErsriel e LIS Kb McPpid 88 mice in
the rohhed/testir, whi ch i ndi cat es an anxi ous. phenot ype.
D QE gwﬁ § is a graph showi ng the results of the open
r knockout (KO conpared to wildtype (W)
m The e(nnbal’szmuscw@hstreﬂgtfz isndgtemxinepLieing the [Hiesalr adp strength
app%?tgjgf areg gd&gar%@f%ng@%eoﬁgn atﬁé tﬁ‘nglgﬁnéHH %push pull strain

nsi de
gaugs wiltaa édarnglilas tragsoing, whishdg @liﬁiﬁded Py thesardmel wiltits fereligeps the

anlnh%? Rﬁ@ll&g gn(?lq& aﬂ%‘ﬁﬁl tﬂé‘ gﬂ{) %rﬁkér}""ﬁ@ gmg)%ﬁjénéjﬁllé augﬁltrfléd g,

ants | ow™n uni ht errutx()
ex plocsignificamt dtfﬂeeemcernm grimstsergth wsstabserveddshwearn: knockout mice

tendency of mce to explore a novel
and@/ﬁ@‘f\ﬁ%ﬁ:ﬁéﬂ ISand t he aversi ve@gropertl es of a brightly

| i fhispdataffugher, suggests: thet ditriehseruaph saduntion Jp |ﬁ%qr@<m>r acthty
doe?ﬂgt %9&%‘ f@ﬁ?y @@U’P‘bﬁe’ﬁ@céﬂ 88?{%5{'?0@% RhsEQaBFIHYth. This data

signiticant l'ess tinme in en arns and nore tine
plusrtbs texpigssian wadewl sgsgstihatihel rﬁda@@ntm depomptar aetivity isapf CNS
Orlglﬁleductlon in distance travelled for KO m ce was not ed.

his data indicates an increased anxi ety phenotype in

E) PorssltforegdcBwinETestre 9 i sa graph showing the results of
the el evated zero maze for knockout égO) conpared to

Wi I‘rdbﬂmesc(lt\mycedisa\@n t¢silis a widehhesed mpdad of gepressian spsgd on the
ass! 'gﬁl FalanimaIL WA r%cj[rrf \Ag?rg'\@ze%cgﬁ@ frBlnué? %éf"sl\}é‘)&ﬁﬁlﬁ% (deep

vvooen arns | osed arns (wt
watew}al Wﬂaemthé averdiNey Bylmulaads omﬁﬁC@E@Me,atheplT@Uﬁ%rWH' (ekYeRtUQHY stop

| C
ol e SRR Py ot o e, of e
escdpenid moosidefednart enalogusx pll siressandiupee| depragsionn Matideriagpant drug

treaw%q%sw%té dglepéé’d% E)Er)]&%tv@fug ]?ML%” gl bléﬁéc‘j g% ;éﬁﬁrgg;ééa%ﬂ plastic
cyliniec &1 vam dianagtenx 80 cm high) filled with water such that the feet cannot touch
the bottom of the cylinder and the mice cannot escape from the top. Mice are place in
the apparatus for a period of 6 minutes, the first 2 minutes are to allowed the animals to
habituate, in the following 4 minutes total cumulative resting time and the latency to the
first stop are recorded.

Mutant mice rested less than the wild type controls (wt = 163.26 + 13.9, KO +

123.64 + 9.1, t test P=0.028). This data suggests that GPR26 knockout mice cope
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spend significantly less tinme in the open arns and
produce a significantly reduced nunber of head dips.
wEaomoewsner e al so observed to spend signifi caPCT/¢GBawW6O04024
time resting. These data indicate a phenotype of
i ncreased anxiety in the KO mce. Figure 10 is a graph
showi ng the results of the el evated plus naze for
knockout (KO conpared to wildtype (W) mice. Taken
together, the data fromthe above tests (open field,
bett@l in\aadiedstubeovinamentasuinpairey ot vl ippe sniceaar) shawdiesatiepression
that R26 KO m ce di splay an anxi ous phenotype. This
(seq % kuggest that an agoni st to GPR26 may exert an
anxiolytic effect. Exanple 7 - MK-801-induced

F) gmsledoghemmhdlmm this test mce are injected Wi t h
M<-801(03 non- conpetitive NVD

chAWieals grese u@uecteﬁtwwtts%atm/'rpfte@cyqtér@a PEesddn de Caboras

equngﬁteht’fo?bné‘hob%ﬁhé’@éﬁé\nd@é %E'érﬂiﬁéﬁ doses stereotypic
ehaviours are I ncreased he data fromthis test

f aVHERaYCHAINE e thim sludy ﬁvwéi 3 SRBIFHEHIN oeAMalRs @ctitynnhis was
inte hﬁ@@% beltﬁéh@s{tﬁ df %hﬁérebé@m Ste AR PRABEhAVIbUF! wmicxw mice

lgure 11). This data indicates that in KO mc
the fﬁ§§@'?‘§ﬁe"°a?hqrw‘?“é&‘§é"’qsnret"ﬁ@eﬁo‘ﬁﬁ'ﬁn”??ek'?%k@‘d%’@!ﬂ’etﬁhowm@ slight

mcré‘eﬁ.@ﬁﬁ ﬂcomoﬂﬁ@%ﬁ\ﬁty'falcﬁ/\h@ élﬂ’rﬁ*n%%tn@ﬁ@t%ﬁéfhﬁ?ehd'ﬁ'é' pﬁeéiﬁ‘ﬁébly asa

woul translate to a scoenlc no%geln hese
resulf gle aafﬁﬂiugtrg"g@ststqr@@vplarpe&@wﬁpétT | teRtr drug, and

gen@t%é RPAEC Rk ficaRy fs@@rﬁncaﬁt {RLERDOVEIThis [BLANEGASE Hat"BPR26
have utility in Parkinson' s di sease or

knogkoubmige AR rgsn%iamtrte hESYCBQIOMIBEUE Sars Rﬁfmfydﬁdﬁr@de%} igure

5). hyper | oconoti on for knockout (KO conpared to wildtype
(W) mice. Exanple 8 - Watermaze In this test nmice are

Exallé¢ 2d- OperFieldn ci rcul ar pool filled with water at
Zg&"C %Ice are trained over. 4 days to find a
summ@ro@@d flgldadof'rﬁirlﬁ%s é\v&tg@gﬁuame(edxémrmepmenb NTarest is
ent restin
run WPGETS R BBan T HEH 65 et AR P RSB OPL AP0, Fapratory

dnvé rhédﬁ)ﬁoﬂﬁ@ ggerdphadia and roahes. as(oEb’@Lqu&aﬁb&éty'Elnlf?aNmuhde In two
est efi ci

sep3ash sbgn i0drtesty i wimpaleighacfee B58 @ kot & ofels KO mice to
sperﬁﬂim}e t|rliiétet:thbEtﬂbl‘i@lt ih fthd bartel tze:lselt sgh?l indlicatgs tthglatltlnegmlce are
nt. resti ce travelled (increased an
dlspfg;&g}gefég%zinq EEB Vd?qrv‘@ﬁ'ﬁ PW‘F? L‘?‘? WFYIHFHNLSHPE: i ndi cat e
t ha|iguf® grisce gilapipblagywiag lthe (Ddéﬁlﬂterofdhélccpdn fidtd dor krsocRout (KO)

com g VB AP FOS LTS ot 11ty in a
Exahd |3orders e. g Par ki nson’ S di sease,
—MHM. Exanpl e - Behaviour: Pre Pulse

! nq"hglztelrc? haze consists of an annular platform (3 cm wide and 55 cm |nSIde
diameter) elevated 70 cm above the ground. It is divided in two opposite, enclosed
quadrants (with black walls 21.5 cm high) and two open quadrants allowing
uninterrupted exploration. The zero maze exploits the conflict between the tendency of
mice to explore a novel environment and the aversive properties of a brightly lit open
field, with the added components of height and openness. Female KO mice were
noted to spend significantly less time in the open arms and more time resting in the
closed arms. In addition, a significant reduction in distance travelled for KO mice was
noted. This data indicates an increased anxiety phenotype in the KO mice. Figure 9 is
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Pre pulse inhibition (PPl) is an observed phenonenon
whereby the startle response evoked by a | oud (115dB)
W@ R0mkws i s i nhibited by a brief nmuch qui et erPGDGBR006/004024

‘'stimulus (3-10dB above background) presented 100ns
before the startle stinmulus. This so-called pre pulse
inhibition is disrupted in schizophrenic patients and
may reflect a deficit in psychonotor gating. PPl can
be evoked in rodents and disrupted by psychogenic and

a gr%ﬁ‘y r‘i’q“{h@BrE&IQrdf 9%e §Fé9£‘teé§emﬁﬁé fIIKABCkoUP (KOY éﬂ?h;ﬁ@ed to

encycl

di ne and . This disruption can be
WlldtVI@Q/éNib@IQQy (R E@’}ﬁ:ﬁh@'ﬁ‘iecﬁpéﬁﬁl@@@hch as hal operi dol ,
cl ozapi ne and ol anzapi ne. (Bakshi VP, Swerdl ow NR and
Example-6 —Nilevated Plys Mazeint agoni zes phencycl i di ne-i nduced
deficits in sensorinptor gating of the star é
" o3beIPkis M3z FHRRSIRSHIWO REN aTieANd 150 ACio5ed Brms (with black

walls Z‘?é C?T?ﬁlﬁ)‘l) ThEbRE RERIrA PIANTRE XB6HE) Tﬁe dfParsus Riclevated 70
w th bot

¢onstruct and predictive v

cm aliqvecthe arounddr Tiee plusamazd XRION e 9B ICF e‘ﬁ%ﬂAﬁ%éendency of

micd fbﬂé@érb%rﬁ@{gl Qﬁ’\hﬁoﬂhieﬁk iH& ihd é\YerSIOe b eﬁ'ti&;cgfia/ bﬁéhﬂy lit open
fieldawitbribs Geded @ow@pe@m % mef%ﬂ éﬁ?’ |C§Pe§e¢ﬁsz o%“ b Bigeaworg: T Photed to

| sperﬂ% %’ﬁgceé\rﬁgy@@lnmelﬁﬁwe &ékn afds dnd Proddicafl 4 s@lnlflcéﬁwareduced

[ ow NR  Hunman studi es of

numpghpbheadhdipes KQ Hi¢g were, gys%bsgrlysji de lsgen(ggllgin@ﬁ@ntly more time

#G0 gtypal fiﬂck&i 88 ankietyGh e KOnmice. Figure
restlﬂgoﬁ‘lﬂési% g&‘tg élﬁm@édé[g)@cﬂ‘leﬂ yF) o 588§ ankis g

s . are hou W|thf acce
10 BoR dsaeh SHAWINGL B (HRUET o 1 IPUEREE 1PNy E1ag ofor JBREKO “(KO)
comk;é@attéhllaﬂpgmﬁﬁ& with lights on at 7am and are
est at 'set tines to avoid ci rcad{m E Le
(6 TREPmicgethsr, tba SR kST ROGHR KEBISRAN 16 bl vAIEtciReR maze

and ‘@Iév@tédy;ﬂ@s FRREY RbsAteah8t GPR2EKA Fick auepuay @ apixob Phenotype.
an | nstrunments,

Thistared SYaSehinabNS PRvHgh GEHRAMEY QXbmbansab s et

ventllatedvvlth a Hall Ifan and illum nated-by a |ight
le 7 MK HUESE HQCNOUAN. chanber contai ns a

s s‘"‘frﬁ%&tnac;%%r% sl M L o Dol ® e
comeﬁtWeQ\\lﬁBAbﬂh&ﬁnéJ)blcfoﬁéf Is 15n?wm$ mﬁssedooﬂmmtmr acdiviy at lower
StLIC S

dosgsg {ag E[@ngd%|sﬁerg&e Rig gleg%%lﬁ’? & |nﬁretaf$r8c‘§§[:3 ﬁlﬁ% détyaeffow this test
favoufd &h M@reaSk &t mbeocrcmnomepormeeowm dharmel biockée rather than

I
o oo oA R S T L YA BP0 e e
an |ﬁ§$ﬁwmﬂﬁ%ﬁgmlﬁe ﬂ?lfﬁs@laggﬂrgf)g??aennggﬂ?dk@ss mn?anﬁtﬂ;‘aus
Wi .
cootbtns LR RS+ B Eo B B icoan
sug§&s et lama@an@th% malye;gstt Enrazﬂgﬁswhehc gt ct. eAfkennaWely, an
ve
antagopis6 T F e MG TOR AR OPT S e 8 AR P il S 8 SRt

shoRM@IRE t&xdits Bf the PHCBI-induREE IyseErtbchatiom for kAochoat (K@) e

peat teste r .a PPl deficit in the presence and
conigaeEi0avghng (W) mice. P

Example 8 — Watermaze

In this test mice are placed in a 1 m circular pool filled with water at 25+1°C.
Mice are trained over 4 days to find a submerged platform. Average speed (average
speed minus those periods spent resting) and time spent resting are significantly
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dopam ne agoni st; anphetam ne, to assess any changes

wWithin this neurotransmtter system A separate squad
w@booanigeed s are repeat tested for a PPl defi ci PCT/GBRIV6/004024

presence and absence of a non-sel ective NVDA receptor

ant agoni st; dizocil pine (M801), to assess other

neurotransmtter changes. Antagoni sm against the

di sruptive effect on PPl by these drugs in rodents has

of ten been taken as evidence of potential

decr%%ij %fﬁ@ﬁe‘a%@?é&@@éﬂvé@sln(tﬁ@m dvbup M lahinadls (Kigukend2) This

R Muse genetlc nodel s for prepul se
would ﬁmgﬁstﬂ@hKOa'ﬁ'C@ ispiay adoeMPtoR@ficlsy ch. 2002: 7: 1 039- 1

o%%%letgtﬂé‘sté (’e?éUaYe'%i FiEmBRE) Wleviabe o eBo iz R . D4R obedimed is these
not tr

ated w th anphetam ne do not show a cha
testsiralaing te disjoprent irpstiod A HisigRce 6’6\‘/\9?"%9?? spasedrsia decreased
respéjc%élg {1) gl? ﬁro&@ $dif PRlcate a0 REE ntive aiplag takstomotonseficit

e KO animals in conmparison with

(Flglmmaeﬂéﬁﬂhe treat ed WF animals. This effect was nost

i gﬁl?és%rﬁatég kéd @o%@ ¥ hdiRR& R WA %goﬁist BQM@HHGFERZG could have

ype e al so seen at 1QdB
a utiitrciogRo@nge oAl MoYRIMINt CHEATEPIe %ntp%‘fi%%mﬁqd’csﬁ@s%b'dk}’é““gwns |
diseateci fication are herein incorporated by reference.

arious nodifications and variations of the described

Exaﬁgggd%@mmwsmmmée ifbitiavent i on wi || be apparent
IiTre e art wi thout departing fromthe
SCPF@?@&Q lrﬁ'@iltfo‘nt(PPf) id fieobgurest prshoniinoh sunghetytthe startle

cspopscnhon o Sty e b SR A b it souna

st.mMDé*(:rf 56(?@@b%¢é36%ck@€uh%)\&€§éméd @@Orﬁ% Bgfﬂiﬁ&ithemmﬁlei stirotluseThis
du imted to such specif odi

so-callpd B ulRS TG B SHURIFD T oe kP B licand BV fefect a

defickdh Pgwpﬂ,mgr fieg.i nvention which are obvious to those

ehoaon gt Bl Bl

psyc%ﬁitnﬂ@rag (?’ua’s? tSl#]Ch as%rﬁ@idf@rﬂln@f apcﬂﬁm}plhfrml, pigerayclimirerand
suitable for therap illn
IKEGH & T elpraMioneaa PR SHEr R ML L FERY U b T g RlcRdridol,
clozé’élﬁ@ ;ah§ otafnea@ﬁé I Bartsh{ EP ShErfiow RIR @ndiéepedAcCioratimey
to claim1, wherein is_an

antagapizes phenayeidiner 'PWO(E)‘}' ﬁf@nsg'mgohégtﬁ]%@%c%@gl ng
respofsé.| RiPREAmacen Exp) Thdrhfggalg QUi ;783704 )dffméfste arhanimal model of

enhances the activi

4., A
PPI EBSy Ty Rk ean oL T G RO B B daton
on F@"l@@g %Eoﬁg? malcﬁmﬂpé)eenndemtw inaloke trerapynofashiseipredaNdicGhie
or

A argbgr%q{e@ ¥ O@ﬁ@rptar}g q? rﬁggrg{so% ine geefce\a’}n)tlion in tea If gc%zo%ﬂ/é’ma Br. J.
Med. Psychol. 1961;34:103-116. Braff DL, Geyer MA and Swerdlow NR. Human

studies of prepulse inhibition of startle: normal subjects, patient groups, and
pharmacological studies. Psychopharm. 2001 ;156:234—258)

Animals are housed with free access to food and water under a light-dark cycle
of 12h light/12h darkness with lights on at 7am and are tested at set times to avoid
circadian effects. Mice (6 KO mice of each sex with corresponding age matched wild
type controls) are placed in a startle chamber (San Diego Instruments, San Diego
California, USA). Each system consists of a sound attenuated chamber ventilated with
a small fan and illuminated by a light bulb mounted in the ceiling. The chamber
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5. A nethod according to any preceding claim wherein
the GPR26 consists of or encodes a pol ypeptide
Wo c@nvidosed herein as SEQ ID No 3, SEQ I D No SPCDGB2006/004024
sequence with at |east 70%identity thereto. 6. A
met hod according to any preceding claim wherein the
mental illness is an anxiety disorder, a disease
i nvol vi ng psychosi s or a depressive di sorder. 7. A
nmet hod according to any preceding claim wherein GPR26
contdtfd & PERSpackht 'aéryﬁ@ﬁélamb %thuet mouheddaadiatad. Fhageividet and
determ ne whet her the affects th ctivit
the rameiar oteoriad abgut P REORELAE B TR 5T vS SPkpTs P SDeR gren
corné?'oﬂﬂ@fre%@ rRlo0stidSinAinge d@lﬁ\,@r@ﬂlﬁl‘ﬁughfﬁl sl spetakel mbdrttedin

expressi ng a GPR26
the ea@@w G |Cﬁ@j“$ 09"%'%9 G 5 té%églr'ﬁed%r}ﬁ? Pﬁzﬁ%'e&ﬂg st eps
acce%ﬁoln%‘n%igﬂ @)kz&?tgg 'gleﬁedth encCRdHb. otamgutaeg@mt s &re wgltnwoir Factified and
recordp@ af é@n&%ﬂ\éﬁﬂ ﬁ%liseéﬁﬁ%% ea‘?f B%*? 81 a%&ﬁﬂ&“ %’m Rg
InstrdFREAS @teﬁﬁ& REAENShHtWRAIE. |'l&iefﬁt&'tle ehanes s 4 he5<m)pu|lae| mabroad
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comparison with amphetamine-treated WT animals. This effect was most apparent at

7dB above background, although the genotype effect was also seen at 10dB above
background.

All publications mentioned in the above specification are herein incorporated by -
reference. Various modifications and variations of the described methods and system
of the invention will be apparent to those skilled in the art without departing from the
scope and spirit of the invention. Although the invention has been described in
connection with specific preferred embodiments, it should be understood that the
invention as claimed should not be unduly limited to such specific embodiments.
Indeed, various modifications of the described modes for carrying out the invention
which are obvious to those skilled in molecular biology or related fields are intended to
be within the scope of the following claims.
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comprising the step of determining whether a candidate agent affects thé activity of
GPR26.

2. A method according to claim 1, wherein the agent is an antagonist that inhibits
the activity of GPR26. ‘

3. A method according to claim 1, wherein the agent'is an agonist that enhances
the activity of GPR26.

4, A method according to any preceding claim, wherein the GPR26 comprises or
encodes a polypeptide identified herein as SEQ ID No. 3 or SEQ ID No 5, or a
sequence with at least 70% sequence identity thereto.

5. A method according to any preceding claim, wherein the GPR26 consists of or

‘encodes a polypeptide identified herein as SEQ ID No 3, SEQ ID No 5, or a sequence

with at least 70% identity thereto.

6. A method according to any preceding claim, wherein the mental iliness is an
anxiety disorder, a disease involving psychosis or a dépressive disorder.

7. A method according to any preceding claim, wherein GPR26 polypeptide is
contacted with the candidate agent to determine whether the candidate affects the
activity of the GPR26.

8. A method according to any preceding claim, wherein the candidate agent is
contacted with a cell expressing a GPR26 polypeptide.

9. A method according to any preceding claim, comprising the steps of
administering the candidate agent to a non-human animal expressing a GPR26
polypeptide and determining whether the animal exhibits altered behaviour.

10. A method according to claim 9, wherein the non-human animal expresses
functional GPR26 polypeptide.

11, A method according to claim 9 or claim 10, wherein the non-human animal is
wild-type.

12. A method according to any of claims 9 to 11, wherein the non-human animal is
a rodent.

13. A non-human transgenic animal having a functionality-disrupted endogenous
GPR26 gene.
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14. A non-human transgenic animal according to claim 13, wherein the animal has
a null mutation. '

15. A non-human transgenic animal according to claim 13 or claim 14, wherein the
animal is -/- for the GPR26 gene. -

16.  Use of a non-human transgenic animal according to any of claims 13 to 15 or
an isolated cell or tissue thereof, to identify'an agonist or antagonist of GPR26 gene for
the therapy of mental illness.

17. Use of a non-human transgenic animal according to any of claims 13to 15 as a
model for mental iliness. , ,

18. A method of determining the presence of susceptibility to mental illness in an
individual, comprising the steps of (i) determining the expression level of GPR26 gene
in a sample isolated from the patient, and (i) determining, compared to a control,
whether the individual from which the sample was isolated has or is susceptible to
mental illness. ' o

19. Use of an agent that affects the activity of a GPR26 polypeptide in the
manufacture of a medicament for the prevention or treatment of mental iliness.

20. Use of an exogenous GPR26 polynucleotide in the manufacture of a

. medicament for the treatment or prevention of mental iliness.
21, Use of an agent that increases or decreases the transcription or éxpression of a

GPR26 polynucleotide, in the manufacture of a medicament for the treatment or
prevention of mental iliness

22. A method or use according to any of claims 16 to 21, wherein the mental iliness
is as defined in claim 6.
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