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1 RECEPTOR The present invention relates to novel
functions of a known receptor. In particular, the

w0 noosnricesr rel ates to the use of a PCT/GB2004/003845
sphi ngosyl phosphoryl chol i ne receptor and/or |igands
thereof in the manipul ation of the |linbic systens.
Anni e, which encodes GPR12, i's Iocated on human
chronmosonme 13gl 2. GPR12 cDNA is 1005 bp long. It was
first disclosed by Song eRECEREORT cs, 1995, 28,
347-349). It was initially thought to be a receptor
for sphingosi ne -phosphate (Uhl enbrock, K et al.
Cel | ThapreSemnaventing rdB2to oveDAhe9&B)of aRawent deyeritdr. dparticular,

t}ggﬁ?wg@é %gﬁgggolpﬁg %ﬁ?gﬁb ?R%O@é%&?@bﬁ@a&fog@? %C@{)?org |and/or ligands
B3 in theNeaHi A &tion #3né ﬁ)nbgzoszfst%ﬁﬁ) . Several cellular

1
effects of C can be explai'ned by lowaffinity
bi nding to and activation of Sl P-EDG receptors.

However, certain cel .and subcel | ul acti ons of
Soe Biaten ihtcbnPadrS PR e OF Blumin Shrofisper g 1e- GPRI2

DRARMOBS bh QR TR RSB digISdcl BT SN o & ( idgS :
DRATRIINDS bOIGR IR e, feglk@ﬁn%lrsbg%%?g&w 349).

1S a
Itaras ilﬁ@\&ﬁb dioughtrte begrrecaptortfor gphangoaind Uaphasphate {Whlenbrock, K. et al.

CEBb B3P I ) AR LRSS & e bl show o
b& hesaptoh &dr sEhiRbedyepHbsFIHPICRSliHaSPRY Aefalddy € Bl 9603, J. Neurosci.
affinity for sphingosine -phosphate and

2560iNgHH-phosphor yl chol i ne and sphi ngol i pi d have a
nunber of functions including regulation of heart
rate, oxidative burst, neurite retraction, wound

heal segrdlellvigestifetedil ST farObe ¢Xphdigd by R&L-hfklity Wiading to and
Sphi ngosi ne- phosphate (SIP) is a potent extracellular
aqtiyatierh %%}PUEPE? EcpriespHeEreraeqriihesdiutarand spbgellutar actions of SPC

mg%' Eanesh vy §1p %@ﬁEﬂJh&’ bedlf Edeﬂﬂp% ﬂh%rﬁfal 8094 %%h{'agg cites and
IB iI's induced by a variety of stimull, €.¢g gro T
véraus dissies,dy b dipi dvasdiaGPGphaggoihipal trealaloinggoducteie.nobl ting

receptor signalling.pa ys are linked to
e SR P e 42 0 i S SaraliPecyatiees paipagelllar as well as
cRFAREIRNASsi g RHNESIBRCHRE GEMsER R SRIVRP a8 pr@{eﬁx-courg)led receptors

Therefore” Sl P can affect diverse biological responses,
havedtighdafiigitprifersgbingesisg 1¢ihbsphaterndasphimgps pplodsphenyithobing and

sbubPoid B BREr b Rafgort i oRe s g icPT Rt riRuiiqdve burs,

net@itd rePafidif, foahd @Baling@liRgeme sisctRBelpladt activation.

Sphingosine-1 phosphate (S1P) is a potent extracellular lysophospholipid
phosphoric acid mediator that is released, for example, during platelet aggregation. S1P is
induced by a variety of stimuli, e.g. growth factors, cytokines, GPCR agonists, antigens,
etc. S1P receptor signalling pathwa}'ls are linked to transcription factor activation,
cytoskeletal proteins, adhesion molecules expression, etc. Therefore S1P can affect diverse
biological responses, including mitogenesis, differentiation, proliferation, migration and

apoptosis. Moreover, S1P plays a role in calcium mobilization.
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mgration. (Edg8 is closest to Edg5 with 40% sequence

honol ogy). Edg4 is a marker for ovarian cancer cells.
w@Ek@shzs2dbeen i nplicated in breast cancer. Sl PPC¢TGBRIONS03845

cheno-i nvasi veness in an estrogen-i ndependent breast

cancer cell-1ine, NMDA-MB-231. Leucocyte mgration is

affected by SIP, therefore P may play a role in

i nflammation. Levels of SIP in nast cells nay

det eiBdp g3 bhe Ihﬁvealbéeﬁl‘lgiked sl kferationamggsgdnesikdad cell

receptors may have a critical role in governi .

i e AFEH B essatria BED Wity A0db SeRpe TBHOBY). BRp# brsomarker for

ob i JRYericBfpact upon a nunber of diseases. Edg

receptors may play role in neurological disorders

associ ated wth de-regul ated apoptosis such as

Al zhei mer' s and Par ki nson's di sease.. Eplcal t r eat ment

of seal §2t PrepdgRlicaier B Rieesh cercepReliBhigHip ehano-invasiveness in an

R @R R b2y AR BB TIDACNET T Lo RO iplion i

affeqgerthby SRy thdfrefmgﬁl}Edgzly play @sdeit inflhmbratiohl @IV in mast
fgrmatlon Ed%g r&ﬂ m ce exhihited eﬁé yoni c

cg| éﬂ@fﬁieﬁ%fagn? HieHgreEorespenset (dangs 1n&eiicseiare gy have a critical

B8R YRR daY@cdRa/ARdcdtla coNa el Q98NS ED Sn n%f?ﬁjs may impact

angi ogenesi s appeared nornal in the nutant ryos.
upiswerenbenddisehsgs. mat ur ati on was i nconpl ete due to a

defici ency of vascul ar snmooth nuscle cells/pericytes.

The defect was not a generalized defect in snooth

TS Clagy rRepbRemBy GV LK ih AR R BRGBAIQIALE MhihtRlregulated

tract and bronchial tree were well devel oped
apgpitasis suich ds mem ssahgidtarkinbon’$ iliseasbl Boptical imvatzuent of ecars through

it oS DS ISR ebhRlia (g BRaLAHGE i e ktialat ot s,

Mut ant cells were al so unable to activate Rac in
response to SIP stinmulation. Ishii, et al. (2001

di sr Wpinedidghaubagse.ddnectioh APOQ derr@@mtfpd@at H1R @Qpaléme through
Eﬁgfﬁ%gseenﬁgl m%?glogg ggisgf 121 2131?1? Edl'g(le %gﬂ 1816%%erg§ryomc

hmm‘ﬁiag@! leatlinlg to tteawErine slepiherolaei e@ntﬁwm& ﬂ"ays' 125 and 14.5.
ype . nouse enbryonic fibroblasts expressed Ed
VE%‘ geaff%ﬁ @@@@gmnw PPRUEAPYrRAldp Sesmylant emlgyps.iHowever,

vgegap&aiu&aﬁw%%g ih& nt}q%hgékg%lﬁélgg% @2«@&&@& sS4k

ase 1 nhibition, see activati on.
ceﬂisgiennytbé Thie blefebt wag Botghgnmeralizecgdﬁfécbtda nmoduhcmesa:tfe @s the muscular

PLC activati.o .sI| td ses | aden
s e S0 B EREATOERS AR L Vel SEled. Wine
willitype and Edgel null fibroblasts in culture, the authors showed that Edgl mediated a
S1P-induced migration response that was defective in mutant cells. Mutant cells were also

unable to activate Rac in response to S1P stimulation.

Ishii, et al. (2001) disrupted the Edg3 gene in mice, resulting in complete absence
of the gene, transcript, and protein. Edg3 null mice were viable and fertile and developed
normally with no obvious phenotypic abnormality. Wildtype mouse embryonic fibroblasts
expressed Edgl, Edg5, and Edg3 and were highly responsive to S1P in phospholipase C
(PLC,; see 600810) activation, adenylyl cyclase inhibition, and Rho (see 602732)

activation. Edg3 null fibroblasts showed significant decreases in PLC activation, slight
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(2001) concluded that Edg3 has a nonessential role in
nor mal nouse devel opnment but shows nonredundant

w@edosrmes signal ling in response to Sl P. | shiiPCEGB2104/003845

(2002) devel oped mice null for both Edg3 and Edg5.

M ce deficient in Edg5 al one were viable and fertile

and devel oped normally. The Yitter sizes from Edg5-

Edg3 doubl e-nul|l crosses were renarkably reduced, and
de¢reases pugsienyivl ewlucdnmbtttlogmnﬂ neechehgoingbha aetivaden. Ishii, ez al.

CBlRBHR Bl s TS5 RESHSR R B S ptopgent o
slﬁcﬁﬁﬁlﬁﬁr@édtﬁmﬂbﬁt)d@ﬂul%ﬂﬁ Peditisg BIHRENARE fo StEv el opnent, but

del etion of both produces marked perinatal l|ethality.
They exam ned nouse enbryonic fibroblasts for the

ol T Pt G080 B S e

Edgs hloat wefe Wabld 264 lﬂ&ﬁwa@ldtd@véibﬁ’ed RdtehatlQ UbheStithd# sk zes from Edg5-
fibroblasts di splayed a conplete |oss of Rho
Edg3 douhle-oull srrgses vedrg mpackehly refveed4n6 thase pups often did not survive

IRGHAA D, ANBPLEIT PRI AL e e B B,
(ﬁ(E)ZDC@fceIcEﬂtthzaleltmuaddpﬁg sabtypel gippans emBeniOddebpangt, but
pat hways, respectively, in the nouse.

PLC/ Ca
d%fe:@h?ﬁ( émdugesg;e Ked BRBIANR I HhayeXa NG mPUSC embryonic
gl:'é@zﬁ% t%m?fe PreBE Ve ke%Q]?@P&eléH&%%tSﬁ’ i gllla?hl#é1 Edg3 mull fibroblasts

erentiation, maturation rolifera
shoswedong gnifinate ddcre e ip Bha r:tpmlatmal vlflsh dzﬂﬁ)ﬁurees SQPQartdQloﬁBIé-null
and prinary

WM N [ |
kil Bt drowe ool Bo sety SRbahdA SEmieRsdcrepse in PLC
acﬁﬁ(/ﬁﬁé’ﬂ hied é‘zﬁ&hﬁﬁh%lll&dho‘hh@utm?ﬂé%?fectc\bor@d%n;}l?ﬁ Qﬂ@s@ inhibition. They

detected in the follow ng tissues
casichide mlapt thefme isprefierentiplagonpling af Eggs amdt Thdg3f torRitar aidrPIATYCa(2+)
er. More specifically it has been

i ndbr
p%é?%%%%ﬁp?ﬁ“§ﬁ@ﬂl PR Y¥E brain in hi ppocanpus,

anygdal a, piriformcortex and ol factory (the Iinbic
system) (Saeki, Y., et al FEBS |etters 1993
336: Beently GER Mogxerasgion mitas phaprirthedsain dgring embryo development

I C f 0 : .
S BRNO0 Sy B R ORR lich Pyttt s T
hipptécangae pélterm ebBpdrsl tp SPAowith an ﬁﬂc)‘ea@émf &s5@nbe?, Aldierimary rat
enbryopal and adul t npuse brain. in enbryonlc
CpcAl R g freategpy §Pﬁ?ﬁw5ané;zi¥f:@9§§§ ay 1§ ceRlagfgl y i n
the cortex and hi ppocanpus and al t hough this
expression is still present in adult mce, it appears
weakhrthe haousel GPRides dleexp detadted Exhe ésisowing digssiied ®y northern

devel s als Lriformcaort caudat e
blB glgn%qr?}am partlcular?y in thg forebralrn and h1nc?bra1n and liver. More specifically
it has been detected in situ in the brain in hippocampus, amygdala, piriform cortex and
olfactory (the limbic system) (Saeki, Y., et al FEBS letters 1993 336:317-322).

More recently GPR12 has been deorphanised as a receptor for
sphingosylphosphorylcholine (SPC). GPR12 is the only SPC receptor which is
predominantly expressed in the embryonal and adult mouse brain. During embryonic
development, GPR12 mRNA is expressed very strongly in the cortex and hippocampus

and although this expression is still present in adult mice, it appears weaker than during
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dorsonedi al and arcuate nuclei, manm ||l ary body, notor
and sensory nuclei of hindbrain, brain stem and spinal

w@orodp276k$1 t he adult nouse, GPR12 is expressedPdiEGBRI0Y/003845

in the cortex (somatosensory and retrospl enia

cortex), in the hippocanpus (Pyram dal cell |ayer of

the CA2 region being the no i ntensively | abelled),

t he nucl eus accunbens, the piriformcortex, the

deeghopmentt Brpredsicmodusing deudlbprhenttis allso anplirigibmmmesridxacawiatd putamen,

ok R s aRrulES oy Pk iehd SHsgRcRistel of hindbrain,
btde st dnd spfnat &%d? 5 afeeldui %&ds@ bobRS & & gflasgé@ he%bﬂ’y" n the cortex

expression. In the rat, Northern shows expression o
(@Rlczsen&@rb alad retanpleniektdrtsx), By tlﬁ’hlmmampum&yrsmm%lt layer of the

res the tU|t rai.n and testis itu
AR Dhinefie eSLBIood Ve HhnlBHE i ofieigsmasciribappaine patform
cEHBdxE FHeQeprindl tlﬂﬂ&hﬁfd ?'buﬂi (ndirhadnyd, gldrRedul® cBj1 M4 e%‘) Mhe amygdala
cortex and in the |ateral septal nuclei (E d

ard thg|genicERE nusiquerls. thqudbrazg SPRIZExpr@yion Howeavle Dnl)asm)me of the
A the perfarmed.by GPR 2 in
C%gﬁaﬁs&ﬁlﬁueﬂeﬂ% logule ndd ﬁ{)isg‘ﬂ,‘f’gﬁ’ﬂ?sﬁl ‘the brain has
not been achl eved in the prior art. WO01/48483
descri bes a nethod for the provision of an appetite
cont foth eageNpﬂWm@hOW@@massmﬁf@%%& insiraig anddestis. BpRE-PCR it
WA o B pPALAIR DR, B 50d REFE 1R Gy b iation reveate
emmmrqf GIPRal isii the @Iﬁteﬁmn@weceﬁeﬂpmmey élfﬂ theApTHiFINPEdréx and in
uence shows. a nunber of errors can not be
QOGNSR NP B AR Foe 1 etk 10082, 243.249).
replication of these studies can not be achieved.
SUVWARYOF THE | NVENTI ON The present inventors have
cr eatleweGRRarPukdeogthalitic of the roles perfiemeti byl GRRE2 i'ngﬁhl@mals in
the in_ vivo i nventors have sh

|l e of GPRI .
e % B URHBEK Sh e A e R theen A FPCUR SBPROTGH, WO 01/48483
dd¥efibdiH @Bhdd ‘f& th8 ?vall&{:%t e{p?@tlt(a'cﬂ o thg%ffé )metﬁ&fjcompnses

| earning ability that sugges arole f
usgegomeodt ey agevistsa landeombts PBPR 18 mecepyarap tiésc compound for use as

for i on nd roendocr.i ne hayij.our al nodul ati on.

el Dol Eenl EGRRT B VR pr B aRRER Poneenti famipipeia

sélgerR@isRowE a hlidbet GEtroRE, Sy IMPEMANAR b8 @8lefmirRd @fcﬁn the specification.

sensitive to a painful stimuli. In addition, th
T%ﬁ?@ﬁ@@@bﬁﬂéﬁdfﬁﬁﬁﬁﬁ@ﬁﬁ@ﬁa@ﬂoﬁﬁﬁﬁhHW@@nts suggests a

role for GPRL2 in certain neurol ogical disorders and

ot her conditions for exanple Al zheinmer's and

SveMakreddi SEaB®ENTIN Ki nson' s di sease, epil epsy and
epi | eptogeni c, dizziness and notion sickness,

The present inventors have created GPR12 knockout mice in order to investigate
the in vivo role of GPR12. The inventors have shown that such knockout mice exhibit
differences from non-mutants in their locomotion (including gait), and learning ability that
suggests a role for GPR12 in controlling neuronal development and synaptic formation,
and neuroendocrine behavioural modulation. Further, such mice exhibit differences in
sensitivity to pain in that they are hyperanalgesic ie are sensitive to a painful stimuli. In
addition, the physiology and morphology of such mutants suggests a role for GPR12 in

certain neurological disorders and other conditions for example Alzheimer’s and related
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not or neuron di sease, and di seases of neurona
dysfunctions, as well as pain including nociceptive

w@2008/02Beochemn cal anal ysis shows that the knoRP&DGB2004/003845

m ce show signs of liver and ki dney disease including
hepatitis, nuscle degradatiop, hypothyroidism
pancreatitis or M, nultiple'nyel oma, and di abetes.

GPR12 knockout mice are useful as nodels of disease
digeasasnParkiasen’s disagpeasnileganinst epilgp@gerjordiszisessfandaRtian sickness,
et i c use.  Thu i n I kst ..aspect, .the . . .

b hFS AR ol featt el rel O S B BRO B Vrllampin inclucing

nooipfti vl pagh. Biechemnism aRalg&k bitowsth¥dthe RnédRBhZmice show signs of liver

pol ypeptide is functionally inactivated. The present

PAARES HischniecIRdina depaidis, BRI drgreddtiont hyriotheyroidism, pancreatitis

[ ect of the invention show

Ogg‘{f/fé)?gl’ltﬁg%b&ﬁ%o%’ aﬁ%ﬁ@%@%ﬁ stics including those

sel ected fromthe group consisting of the follow ng:

poor mtor and bal ance function, asdenonstrated by a

| owe CEAH4 knogkewl naiee prediseluh oemodels g figeasq apd ér identifying
EQLOBAE So 4 mal gait with a

a%ﬁger st anc%&pésr%%Bf}ﬁ%rﬁgggﬁhg@ﬁ%@ﬁl\%iy to pain. The

generation of knockout mammals will be famliar to

thosrer ski.l ?d in the art and uses standard | aboratory

t echriingtdR 2 Tifgiaspect-ihe Prrecnt faien o Biayides @R Faknashoasmammal

888AEh DB BEMBILelIF, i i badis

S h DS  ay BoACUR 13 By ir8 Sy dhactatea

group consisting of the follow ng: nouse, rat, shrew,

ger bj ui nea- pi g, ,nonke ha er, cat and dog.
Thosdhe pRSHEa &Rt lh o oo i Qi mareonk Mies afosling to the
abdvelaspétt BPtheliNAREE dhdw s&ﬁerzﬁ’ﬂ@ﬁH%'cﬁ%ae%%cs including those

advant ageously, the mammal is a use. referre
stlegted fromithe groapreongstifgnfahé follaliyg:ipoacmiowataad balaREd finction, as

by h l.QQo recaonbi nati on). ne t hat one qor nore of
d%rﬁ%m?fﬂa%é‘?"%o%@‘”ﬁa? y o g&a’r@)o‘}wﬁe%fﬁﬂ ROST PAISFBEpES efuthe
roMred, dnf abindrrhalpalti vt A9idd? stah8e ARl in¥RaQIAHQRIRN o é&hlﬂat

is within an in vivo environnment) is significantl
i nhi bited as conpared with a control in which GPR12

has . ' [.n i.vat ed....Advant ag sl.y,

tho 10r ARFERiGIPIbA: erdhRE WY B Eompan Bn GRIRN e an
artdnases etardaad 14Hoeatbryriedhindiies NORIOR id wo e hbioTBdub YeceRiRiration as

when jt functioning in its native environnent (that is
degert ?dr#eéﬁni n vivo environment) is significantly

i nhibited as conpared with a control in which GPR12

has not been
Preferably, the transgenic mammal is any one of the following mammals selected

from the group consisting of the following: mouse, rat, shrew, gerbil, guinea-pig, monkey,
hamster, cat and dog. Those skilled in the art will appreciate that this list is not intended to

be exhaustive. Most advantageously, the mammal is a mouse.

As referred to herein, the term to ‘functionally inactivate’ (GPR12 by homologous
recombination) means that one or more of the functions normally performed by GPR12
polypeptide when it is functioning in its native environment (that is within an in vivo
environment) is significantly inhibited as compared with a control in which GPR12 has

not been functionally inactivated. Advantageously, the term to ‘functionally inactivate’



10

15

20

25

functionally inactivated. Mst advantageously, as
referred to herein, the term'functionally

w0 p@soesat ed’ neans that all of the functions POT/GBRIOY003845

performed by GPR12 when it functioning in its native
environnment is significantly, inhibited as conpared

with a control in which C?*E@ has not been
functionally i nactivated. Likew se, 'functionally

meae thay mosthacprg of the dunstionaapenally iedioaned e GPRdd when it

g i I nacti Ve 2 _as _herein defined.
AR, o St PR Tl 35 DR FJofiBen
signiifidaint] @ dhhikitdaRE 2ompmetivdth a s&ans it WaichtdER ] Dhdskid: bedh

(of at_least one GPR 2 function in a mammalian cell by

fnsvisnalgoinac wicsndasbadvantageeushie 8 raferaesl tatheveil, the term “functionally
ToroH : - : |
ey R ot 12k o 82, (GO EATRR hrolled 3 B PA G i

furctianiigrih itanative dnvirontobie is sighifiventsy fhitifediad c¥inp@red with a control
.enyiro t. wherein GPR12 has not been functionally
1 Wg%f"thi@gﬁ&jhwoﬁg‘?ﬁﬂfﬁﬁﬁ%a}lﬁé%Vﬁﬁ‘ﬂ-i on as herein
descri bed. Advantageously, the term'significantly
inhibited" (GPR12 function in a mammalian cell by
hon [Lalgayise, ' faactidriatip inastivatad’ GBRE2 hireleic abiaMig )heB@ s ined encode
t hat | east e GPR12 function is inhibited by at ,
f‘?"ér‘&@?%b‘%"%@ s Wﬁ?@%d- 80% 90% 95% as
conpared with a suitable control. Mst advantageously,
the term'significantly inhibited (GPRL2 function in
a nadsaticand tedovbythe el ‘sippificandy otithiteal! (GPR 12 $unction) means

tpE e PBRR TP e ot GpRT0 ien  aREBR PRIy homologous

regbinbatkion CRMe§@lbed hBow) idinhiMeled %Z@?Fe%st ma%(ﬁﬁ@eﬂéd with suitable
hod for e or nore

I nventi on pr ovi des_ a netho ener at | ng on
condrprahn grammplk 0§ a guitgbld @intigl ovtbe sameror @sifnilac télbinatht yame or

i ' R12 gene . conprisi the .steps of: (a .
SIRE 50 b BB b BRuFh Rbp oy
hénibligbenetbyibiastion/ s IRACA USAR1BEd RR 221385, thdlerm “significantly
.transfecting the one or nore cells according to step
infigjitegy f%PRhﬁEw%%lm ampmaaliay gelEprhomalegpes ecembination, as

i j f i - l. S

GSEHEEY AR LGSR G BT AR by ot 0.
4Q1en80%, §Q%, H5h,B0%,199%, 965 aocanired Witk agalthisle tontydli Mbst

(%pe one 3g nmor e endaogenous GPR 2 genes have under gone
AGYARBEBYNS tedeBRoH SRR B nER e CERIZ fegtian i a mammalian cell
by H&ﬁblo‘{g@uﬁg&rﬁbination, as described above) means that at least one GPR12

function is inhibited by 100% as compared with a suitable control.

In a further aspect, the present invention provides a method for generating one or
more mammalian cells comprising one or more functionally inactive GPR12 gene

comprising the steps of:

(a) selecting one or more cells comprising one or more functionally active

endogenous GPR12 gene/s;



nucl ei ¢ aci d. Advant ageously, the mammlian cells
according to the invention are generated according to

wao b@snoetebods of the invention detail ed above. P@I/&@B2004/003845
preferred enbodi nent of this aspect of the invention,
the manmalian cells are conpflsed wi thin a mammal .
That is the cells according to the above aspect of the
i nvention WI |1 preferably constitute a 'knockout'

manmiP) travsiesting geoansiof mare eeligrrserising toestarela) a/ctb(fumtlmgally
£ 0. Met h

RO BHRIIIERi E BRI LahaPie R g untiFiod et oseas
reamaﬂﬁmatmn@?m&eloﬂwf uord firlogeoue G BNk mol ecul ar

bi ol ogy techni ques and are described herein. Likew se,
nmet hods for selectlng those one or nore cells in which

the éc}gsgf&éufr?%{h% BROGSROM LA TR A ei?r{‘aq‘ﬁp&g%%dgé’eﬁgus GPR12

5 gemadiavey enddrgdriz Hongdiegaus aétjoﬂlbﬁllliaﬁoﬂeﬁlﬁi)ﬂﬁ&’dndtﬁ)'nﬁﬂy mactlve GPR12
standard | aboratory techni ques, which are descri bed
npepisiafid. | n a further aspect, the present invention
provi des a nucleic acid construct suitable for
functionally inactivating one or nore endogenous GPR12

geneadwmtagdmsly thelrharemalxn Gillsgecdraihgdo Y InREHN Q8O Bsherated
b) a first honolo y regi on

a?%&él?égf’ ﬁé’?f'rt o‘%fthé IRECTHOR-detrsrl ahotes Ia a prajetsetbembodiment of
tHi €8HpREY: of(tl?@ 1n§eﬂ%@¥lﬁ%ﬁ§1§aﬁa@@ﬁ gﬁ@aﬁﬁ%s%pl il @ﬁlaér;ngal. That is

expressed does not enco uncti
10 tf(ed:)ellaacs:eodmgl tihembogyaspeqiod thel incattiod vidvprefet dHfstitulfea

h nDIo 0 Iace nt. port t he secon
ﬁlﬁ Ug ?]glﬂlll d?ﬁcli‘fag‘taﬁte% p k%t‘l‘ﬁ rgammakagegrling to the present

HNQmphp@gqﬁmﬁ@placenent reglon, t he second honol ogy
regi on having a nucl eoti de sequence exhibiting at

| east 90%identity to a second GPR12 gene. The present
i nve rs, have i ed several antlo S assgQci ated

with & FarsFehhg o oS Endie e

inROIVE pIRPE e Stan@irdanGle Al FIbIBg ?'té%ﬁhiﬂlﬂe@ﬁrﬁf &bk ribbeheRtn.
or the nucleic acid encoding t hem na

15 Likgwisgpegthods forgpleriinsthose one or more cells in Wthh the one or more
endogenous GPR12 genes have undergone homologous recombination with the

funétionally inactive GPR12 nucleic acid are performed using standard laboratory

techniques, which are described herein.

gpipunctionally inactive GPR12

In a further aspect, the present invention provides a nucleic acid construct suitable

20  for functionally inactivating one or more endogenous GPR12 genes in a host cell

comprising: (a) a non-homologous replacement region;

(b) a first homology region located upstream of the non-homologous replacement

region;

(c) a mutated GPR12 gene and which when expressed does not encode functionally

25 active GPR12;



Thus, in a further aspect still, the present invention

provi des a conposition conprising GPR12 pol ypepti des,
WwW@e00s/027628 nore bi nding protein/s thereof or tPEI/GB2004/003845

nucl ei c acid encoding them and a pharmaceutically

acceptable carrier, diluent gr excipient. According to

t he above aspect of the invention, advantageously the

conposj tion conprises one or nore GPR12 1lool ypepti de
bi ndi(Ah? prcepe hemselogpresien kshipddawnsiranye i mendPRIZogOUS

1ndi [ [ n oni st. opi sts of R12.

iR e PR B s BONEH D sohiSp Bt Rue i o srion-
heyoldpets eepldsatnshiaielion Othe YeddndhobiolsHynggiph Ha®inds ARYeol8e
pol ypepti des such as anti bodi es as herein defined, or
SeriePes exhiluiing at legsh OR%: identitpra 2 sesiond iR I3 ganei ns are
advant ageously small nol ecul es and may be sel ected by
screeni ng net hods which will be familiar to those

5  ski | ITad presetttiaventdrs dace @estifiebenelbthnbes & Rsodifte@With GPR12,
alternative enbadi nent of the invention, preferably
thysdheyoinpsidet thahGEB A PPlyeeptiflss) asione g8 mere hindiigryoteimdPtaereof or

ST . . , - adi R 2

B B R e s gl
found that GPR 2 knockout m ce have altered neuronal
functjon as _conpared w } h nornmal  control mce. In

addi tthB5 1@@1@a§ AR b !gl?ecgei%ug g@ggtum ngides a composition
cHRpRIRE BPRA2! oiP}g% A0AL o rﬂ@%gﬂr%éoéfogez?/g HSsr o rf'lgef nucleic

I nventors cons that agonists goni st’s

10 acPRooding thim, endppharhiacagicaliyrpedepiably dahésr) didyenber @fcipient.
particul ar therapeutic use in the treatnent of
neur ol ogi cal condi ti ons. Such neurol ogi cal conditions

i ncl udeorais t@rtlﬁe Mkve lakpact SEhE lﬁw@ﬁﬂoxp v a%&%[lﬁyq}tle EJ}Sposition

follow ng: Al zheiner's and rel ated diseaée ,

cqrapiiiien 9om os meTes€BB 42 pelypEppi\binditg ppitdinfst Bgpéerbioly the one or more
iz 31 he and.notion sickness to on di sease,

oK 2 e Bt PR L Renrlts SEGPRYE Vel | *aepai n

i ncl udi ng noci ceptive pain, hepatitis, nuscle
degradati on, hypothyroidism pancreatitis or M,

mul t OFRA 2 jndivgproteintimay he attgeally Hegerring or ayrthetici @faturally

. iRV [ .provides a. net hod, of . '
15 o b D e R QU RT oGl oS b etined. or
nddl¢ic beidndyndetic GRRA2Win@GRRpLoteiab Ml ittes Rl shiliNEolecules and
the steps of: (a) selecting one_or nore mammal s
m&%ﬁﬁ?@%&ﬁ% by é‘fﬂf@?fll’é&ﬁleﬂ&?dﬁ Wg’&}i vyl legfpamiliar to those skilled in the art and

are described herein.

In an alternative embodiment of the invention, preferably the composition
20 comprises nucleic acid encoding a GPR12 binding protein or nucleic acid encoding

GPR12 polypeptide.

The present inventors have surprisingly found that GPR 12 knockout mice have
altered neuronal function as compared with normal control mice. In addition GPR12
knockout mice possess other morphological and anatomical abnormalities. Thus, the

25  inventors consider that agonists and/or antagonists of GPR12 or the compositions

comprising them may be of particular therapeutic use in the treatment of neurological
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pol ypeptide; (b) treating those one or nore mamal s
Wi th one or nore potential GPR 2 mmcs which

w@oiosnric2ad | y agoni se at | east on aspect of GPRPQI/GB2004/003845

activity; (c) testing those one or nore nmanmal s

treated according to step (b) to determne if those

treated manmal s have one or re restored

characteristics conpared with those manmal s sel ected

capEbPRs: RYch W%@@swgﬁgqndams (npfudsdiug atei ney lintitgddo e ong or more of

R SR LR M elied ot PR o e gy and
epitdrrogentil, dzinesy aid thetic @ekress, motbrendufiPibd28) dndldidd8ées of

provi des nmet hod of identifying one or nore nol ecul es
ngioal dystuagiaonsses velbas nmemcémgng nedi¢apttivg pain, BRRLIMS, muscle

ti A . } | octi
oBERA! ARERCRIE RN SHE ok Pyl S it
pol ypeptide; (b) treating those one or nore manmal s

with_one or nore potential GPR 2 antagoni sts which
pot edhP&(T ¢ fuiHics gersihe preserigvension pspddes ome@RRDE identifying one

RYIRAVA ( ; [ re l,s

Rl e e T b e e R B
cempatieg thewmpalo have one or nore nodul at ed

characteristics conpared with those mammal s sel ect ed

according to step (a). Mreover, the invention

pr ovj o . ut

o R e g A S o R P R BB 12
pelypgmidads. According to the above aspects of the

invention, the term'antagonist' refers to a nolecul e

whi ch significantly inhibits as herein defined one or

nor e(H) l‘dﬁﬁﬁxﬁ OMDsPbneERndre dark AR %ig‘?m’& @rlefpgghggf &PR12 mimics

control. The invention makes use

Whigbmiotansialiy) eiganittecag daastsarsasphelrod 6FPR Rsacvielty; as
nodul ators of GPR 2 activity. Those skilled in the art
wi Il recognise that various agents will act to

| NCT @AERLINE tHRLE 8RS thBR Bhhefals tRiatddRedimngd sfé;ad)? L(ﬁugetermine if

routes through which this is achieved will™ var
thggpotieasedsmamunals ifive oge of mererssorcharasteristiotcdnpa@RRwh those

m ac%ws‘éﬁ&?e%e“%/&gg‘%?‘hé eiggﬁ)é’ag%?m stic modul ators of GPR

Ivity ma I ncrease

(d) selecting those one or more GPR12-ligand mimics which restore one or more

characteristics of wild type mammals to those mammals selected according to step (a).

The invention further provides method of identifying one or more molecules which

antagonise the functional activity of GPR12 polypeptide comprising the steps of:

(a) selecting one or more mammals comprising functionally active GPR12

polypeptide;

(b) treating those one or more mammals with one or more potential GPR12

antagonists which potentially antagonise at least on aspect of GPR12 activity; and
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the production of endogenous agonists of GPR 2 or
endogenous GPR 2 itself. Antagoni sts and antagonistic

woreaaloztees s may act | i kewi se, but to decrease PEEGB2004/003845

biological effect of GPR12. As referred to herein the
term 'mammal' may be any naﬂyal Advant ageously the
mamal is a non-human manmal .~ Preferably, the manmal

i's ag%/a sel ected fromthe group consi sting of the '
f ol | 6%k tRfinEBRsseone 05 oty IiaRBRAlY frgated agAording Fusigp €r) to determine if

A P S TS B S B ARGl i s

n&mhaﬂs&ﬂe@ndé@mmmdgngmﬁp@@hls aspect of the invention,
the term'treating’ (the mammal with a potenti al
antagoni st of GPR12) neans to bring one or nore cells

conp t wiih on

pot ent e, 8 SRR plodl s BROIR R aclibgtal FoRIR BRbou
naioovd inspestay dbr 4 helqgkﬁ!seﬂﬁéct oNvaNbE Mbre dopgioctalinr s of

aberrant neurol ogi cal characteristics include any of

those selected fromthe group consisting of thell

foll I

Par K xeaaing GACUTRE AR BNERiG BEABET apragonist refers o
nhleczlenekish aigiifimnilpmhihicledssin defired one Wi aibrél EREGEs of GPR12 as

and di seases. o% neur gnal dysfunctions, as well as pain
C‘?Iﬁngrﬁ%ll % le5PR4Rl- pai n, hepatitis, nuscle
degr adat i on, hypothyroidisn1 pancreatitis or M,
nultiﬁle nyel oma, and di abetes. Tests for aberrant
neur dhegiveatiorf malsesiuse oflGPRI1S6tsslf capbaists dndbmtoaisis thereof, as well
hos skilled in

tech ues ill .be fam
oy RSB S GBR 1 Dbty T AT kit ot i spenisetiparious agents
wilf adthe iriches8e bi QstehRMBE ¥Esct LESIPRIY, Mtpt%ﬁt BB FoftEs AR h which this
manmal s to deternine if those mammals exhibit one

ispghisvedhwilhvargy thys.jageniste midyl misniciagti GREl GPRABchchind m GPRlZ and

in’é\&%&r 1% &inﬁt?’i éé%%lﬁﬁg%‘\l/e ugi(? %m&cﬂﬁﬂ/ glgtgltdggh? %z)mea (0% increase

tha qbvathl‘cagle ofistdogEitids Agkiioe ko0 GPRYGH-enls g%fnﬁﬁﬁébklz ey,

are gener at ed accordlnq to the nmethods herein
Apiagentsts and aplgsomsti madnlptorsyary pe, likewaset bitrtp decrease the biological
dﬂ%ygngRﬁ%IIy i nactive' (GPR 12) neans that one or

nor e of e functions normally performed by GPR12

pol ypepti de when it is functioning in

As referred to herein the term, ‘mammal’ may be any mammal. Advantageously
the mammal is a non-human mammal. Preferably, the mammal is any selected from the
group consisting of the following: mouse, rat, guinea-pig, rabbit, hamster, gerbil, cat, dog
and monkey. Those skilled in the art will appreciate that this list is not intended to be

exhaustive.

According to this aspect of the invention, the term ‘treating’ (the mammal with a
potential antagonist of GPR12) means to bring one or more cells comprising the mammal

into contact (with one or more potential antagonists of GPR12).

According to the above aspect of the present invention, indicators of aberrant

neurological characteristics include any of those selected from the group consisting of the
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its native environnent (that is within an in vivo

environnent) is significantly inhibited as conpared
wowdok/ozzeeont rol in which GPRL2 is not functi onedT/¢GB2004/003845

i nacti ve. Advantageously, the termto 'functionally

I nactive' means that nore th@ﬂ one of the functions

normal |y perfornmed by GPR 2 en it functioning inits

native environnent (that is within an in vivo

feliowingnzheymars asdgelated diseesoy, Paskingon’s disassec epifepspand

i : [ i not been .
Pl toResiE Al et id Db RS Mo Roueyt e, endgtiseases of
neeforalr Bdfinotibey, as well bf ?aih eiidiudih g nediteytve!prid, R8N Smuscle
means. that all of the functions normally perfornmed by
d@f@é@%gﬁpqthyrpgilmmpr@ﬁwgonMl,im\sltlpbtmy@oma,vandahaimtﬁs.
are significantly inhibited as conpared with a control
in which GPR12 has not been functionally inactivated.
Li kevilests for dberraiit renedlbycdl Fawdtiov &1tilicPRiZd A8 @db%'kaﬁoxgiﬂmiques and
herejin defined encodes functionally inactive R 2
Wgﬁ bﬁZﬁ“@’ihﬁr Beihpsretkilies indhg @t-erred to above, the term
"significantly inhibited (GPR12 function) neans that
the inhibition (of at |east one GPR 2 function in a
namedvamtagarduklybytep (ryoif deoitHve agpeobofithé identi@involves testing those
descri bed aboYe) is iphibited by at | east 20%.as

RS AEPEIHRIR 0 de e dbihosomammpprleanpit enger more characteristics
el aPheGPRA iBbckodt fdi&. Sane or a similar cell in the

same or simlar in vivo environment wherein GPR 2 has
not been functionally inactivated by honol ogous
ri bed.. Advant ageously, the

recgzoi nati on as herein de
t er nt 57} }ﬂgftPé]g‘?w%q%Yc ARIECb9 B8 VR S0 Qe TBAre hargmals selected
adBRRaTRE tPdlers B) lard M vARARL RIRUSPR BF RARIKBAL ﬁéjﬂ:%i:];g%gerably, they are

descri bed above) neans that at |east on
gengrated ansording trhihp imeghbdsyemin flesagbed0% 40% 50% 60%
70% 80% 90% 95% as conpared with a suitable
control. Modst advantageously, the term'significantly
i nhi Rsté€@ired (REEin] 1B &rhOFuhdtiofal PHABVANGERI b) B¥ans that one or
honol ogous reconbi nati on, as descri bed above) mneans
moEkef the funstiens pmeaalipredofmgsdchy GRRILE pplypeptidecshdyit isff6tioning in
: .t . SLELL ontrol . According.to.this .
i BR TG St halis MU 5 o SRR Pron i g itigaBy Ttbited s

carapared with tatvoatrpbinertiitia GPRNL agadti fehctivhalBP Rhetivereaiantafeously, the
one or. nore cells conprising the manmmal into

teg{a Iﬁﬂ? gfb‘flctma{m IRV MeAss Ehah grase thag ong of thedinetians abrmally
PR £y LG, SR By BRI ot i it
vivo environment) is significantly inhibited as compared with a control in which GPR12
has not been functionally inactivated. Most advantageously, as referred to herein, the term
‘functionally inactive’ means that all of the functions normally performed by GPR12 when
it is functioning in its native environment are significantly inhibited as compared with a

control in which GPR12 has not been functionally inactivated.

Likewise, ‘functionally inactive’ GPR12 nucleic acid as herein defined encodes

functionally inactive GPR12 as herein defined.



characteristics of wild type manmal s' refers to the

nodul ati on of one or nore characteristics shown by
wowdod/oexpe mamual s as conmpared with manmmal s coP@I/GBR0V/003845

functionally inactive GPRL2 pol ypeptide as herein

defined. Preferably the nodujation is the restoration

of a lost function. GPR12 mmcs, as referred to

herein, replicate at |east one activity or function of
wi | d-syigeriepig 2bovehtheripmm (ségnifigantty imtybised i(GRRAA fGRADA) means

A O T BB P8 e Bl Ltz

rédoentahsencs dkcrittidubale)if ativivd borikledst 0% ak e&ﬁg&@& Svith suitable
consi der that GPR12 nucleic acid or nucleic aci

cerEdain g amelest anpiteblagoniiad istho samppageimitar sebin BERARE or
5 sfgf?i:l'arkff? vzlv? %ﬁ{;ﬁcﬁﬁin nt We?eﬁrgg}?@é én'a%lﬁcgt;bdelgxrﬁ fl%p%fi%ﬁ%ﬁéﬁ%&iv%?gd by

nore therapeutic e : _ )
haspgbus tdoempinatiembs héenick@bedl AUV AeSzcoudly NS @M Significantly
animal conprising wwthin at |least a proportion of its

inhabifed’ (@RR & AugEOm 2 Blammaliag celh by dpmglageus sacombination, as

. isti fal l owi ng:
EEHE 251 B PR GREGPRIA Rikcfln b ea ol Rt 0%,
409, §pBP60%BeT @ ISATLINTH, I0T @s edthpgediviths: sftabiBBdAtol. Most

the transgenic animal is

ol ypept i de. Advant ageously, the C a _
10 a@@“gacsﬁgl&llif’ rtlaﬁﬁef"ﬁeSI@Pgt‘ibmb’o‘ﬁbﬁbét?ﬁi n§ 312 actias ingwinpgmatian cell
by RS BlogBHRBomBirdsi ho
PO PLogOHe e pBindio R aes S ab R SR LAR, F0Mer SOBER 12
funstion mtiehidedd by 106% e lkamphicd avithAcadrmblengntrol.t he above
aspect of the invention, the term'exogenous nucleic
acid" neans nucleic acid which does not originate from

t hat A3p&airgit6 R8Pkt of the FR¥NHANEYEE R r‘t’:r%ti'ﬁ%t ghé [fifimal with a
that same animal type or breed. For exanple,
potential gatagenistof SePRER) rommp ta sengBRR @agoore stllncahpeigingthednammal
. of bacterial origin. Preferably, a eni ¢ ani nal

15 m@%ﬁ%‘?f‘%i‘%“@n"{‘%% rep?%ﬁrg}aifa%ﬁg Stp Pébggﬁg)s exogenous
DNA encodi ng one or nore agonists.or one or nore

antagoni sts of GPR12 As herein described, the
non- hgeradingrte egabeve aspechell therinyeniéoma tiye torme ‘one eronere modulated

c I.Stng of - nouse, rat
BB, e OIS AN RIS g TR o
chmirzt]dteraﬁpsf siwivat gy WiatypethsmiaktasicompetediwittehgfthdOcfprising
exhaustive.
functionally inactive GPR12 polypeptide as herein defined. Preferably the modulation is

20  the restoration of a lost function.

GPR12 mimics, as referred to herein, replicate at least one activity or function of
wild-type GPR12. The mimics may mimic activated GPR12, or may mimic inactive
GPR12 such that they further repress functions which are themselves repressed in the

absence of natural inactive GPR12.

25 The inventors consider that GPR12 nucleic acid or nucleic acid encoding one or
more agonists or antagonists of GPR12 may be inserted into a mammal in order to

generate one or more therapeutic effects.



St udi es using GPR12 knockout m ce prepared according
to the present invention have shown that the GPR 2
w@oloppzpes de i s associ ated with neuronal functPONGB2004/003845
wel | as being associated with other conditions. Such
neur ol ogi cal conditions inclyde but are not limted to
any one or nore of the follow ng: Al zheiner's and
rel ated di seases, Parkinson's di sease, epilepsy and
epi | dpwsfeniwther pspeetnthepreasdt imventim P eikees Fansgenigranimal
.on_di.seas nd_di seases. of .neuronal dysfunctjons,.
e B B o R Er R S B p O s YRR @eBting one or
1Mi0#6 6¢1ecté@ oA bfitp ONANIHYFhE f&f&wiﬂ}% CPRE pély?epﬁ’i'de, one or
M, nmultiple nyel oma, and di abetes. us, in a further
mosp agenists REGBRA3 @atypeptidsranideme pr ovirel erfagonisss ADGPRAR polypeptide.
the diagnosis of a disease or condition selected from
the group consisting of the follow ng: Al zheiner'sl4
5  and reivahrgedtisBeasesnsdaidkimmanisseltee &t theRrd§P&hsisting of the
and epil eptogenic, dizziness and notion sickness,
foHavgne rrepse, BVBah P, and derswaskey afd apsurldasd skilled in the art will
. [.ONS 1: A in_J di ng noci ceptive
o B R o 0888 i or B RN oot hyr o ct o
pancreatitis or M, nultiple nyelom, and di abetes
conprising the steps of: (%£ $e|eqting a sanpl e of
cel | $crpigingtohy have aspechel @F irjisotien; thefeam(‘pyogenous nucleic acid’
[ : ' -l I nctl onal
G 2 R AR PG B o I Sl bR oy pever
10 omginhteden drat eameandont typk os braet eFar ckamplene &ahdpénic mouse may
indLvugﬁﬁls..ln a furt$eé enbodi nent, pol ynor phi sns in
CEPREY iaganigluGlels aqid g CTifAPTIBR- used to di agnose
di sease. Thus, the present invention provides a nethod
for the diagnosis of a disease or condition selected
f r onPtefierablypa pransgasic shinmg cofmprikes Withinavwragortion of its cells,
Al zhei 'S and rel ated di seases, Parkinson's disease
AP AT CBiE BB BRI Ao e SR ABEGHSLS of PRI
si ckness, notor neuron di sease, and di seases of
neuronal dysfunctions, as well as pain including
noci & pereiredesaiibed, Hepmni-hungan mansgérdc deigrad detyiterany one or more

T T L

instenpht evillfapprekiate thitQmsdisPRtiot Mteddedhe bebagegRd; and
(b) anal ysing the endogenous nucleic acids in said

cells to detect one or nore
Studies using GPR12 knockout mice prepared according to the present invention

have shown that the GPR12 polypeptide is associated with neuronal function as well as
being associated with other conditions. Such neurological conditions include but are not
20  limited to any one or more of the following: Alzheimer’s and related diseases, Parkinson’s
disease, epilepsy and epileptogenic, dizziness and motion sickness, motor neuron disease,
and diseases of neuronal dysfunctions, as well as pain including nociceptive pain,
hepatitis, muscle degradation, hypothyroidism, pancreatitis or MI, multiple myeloma, and

diabetes.

25 Thus, in a further aspect, the present invention provides a method for the diagnosis

of a disease or condition selected from the group consisting of the following: Alzheimer’s



pol ynor phi snms in the endogenous GPR12 gene one or nore
natural |igands of GPR12. According to the above
w@spsenr7eed t he i nvention, those sanpl es in whi PCT/GB2004/003845
expression | evels and/or functional activity of GPR 2
IS increased, decreased or oLEermﬁse altered, or in
whi ch GPR12 nucl eic acids or-hucl eic acids encodi ng
GPR12 |igands conprise one or nore pol ynorphi snms, as
ap8 riglated disghsen, Rarkingon’ srdisease.capilepty amlmplleptogenion dizzhashynd motion

i ndlvi |s indicates that the dndividyals fromwhich .
SRS R Bl FRHER and Poedsh oty HiheEncyioRpiqg well s pain
igileding ascitdritve hamh AYilis, HeRW dighdiation HioRRRY8isAS ?%&eaﬁﬁs or
of the invention the sanple of cells frdma“patien

M yuhiépls sryséarad) and dingeiss spraprsing disotemsefy t echni ques,

which will be famliar to those skilled in the art. As
referred to above the term'functional activity' of

5  GPR Za)peleypgph sstapleaf eslss frémtaRatibatns e @ageBRH2 and |
normally perfornms in its native environnment that is
wthinits cell. In yet a further aspect, the present

i nvent. rovides the. f__one .or nor ani I

R T R e e R R
poB@emARENthdsekampl diicoRhwithvhs oPmotd EHiiEBdmPlE/s@rom healthy
.condition in a patient selected fromthe group

indoyigialsi ng of : Al zheimer's and rel ated di seases,

Par ki nson' s di sease, epil epsy and epil eptogeni c,

di zzi ness and notion sickness, notor neuron di sease,

and i s éattes enbodiensngpalymyphisns ih GPR12as iwelatur@Sigaads' may be

i ncl udi ng noci ceptive pain, hepatitis, nuscle
10 uw@d@w%&&swﬁ&wf%? areseRt IpYEPR R vidaes aonethpd for the diagnosis
of W bifsbRL & r BYediABR sc1étel HbRARRL Elgmg %&gﬁlm Fci]ﬂeoq}% Alzheimer’s

THE FIGURES Figure 1 shows t tructure o
agbretateddiserses Pafkinmnsedi@aRe, 2phefsyrand 6pReogands Kidwziness and motion

Fjgure shows the structure of. the oni c | ocus of )
sighSE TeR AP AP CRSBHnSl dCRGreTeng ICUABwES pRY s pain
irfetudibed McEcedtive phidl] Bfdatifi€ mReleQlegHII8Gor, o i@ iti
lregg%pi nate?olx gf Gl%%lzl Qi ncl gdieﬁ th% rgpgﬁgﬁ%&%’ pancreatitis or

15 Mleswhtipde myplosia; erd dizbefas @mm\getsms g98ne expression
pattern for GPCR 2 using PCR and El ectronic

() selecting a sample of cells from a patient to be diagnosed; and

(b) analysing the endogenous nucleic acids in said cells to detect one or more

polymorphisms in the endogenous GPR12 gene one or more natural ligands of GPR12.

According to the above aspect of the invention, those samples in which the
20  expression levels and/or functional activity of GPR12 is increased, decreased or otherwise
altered, or in which GPR12 nucleic acids or nucleic acids encoding GPR12 ligands
comprise one or more polymorphisms, as compared with one or more control samples
from healthy individuals indicates that the individuals from which the samples are taken

have any one or more of the diseases listed above.
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Nort hern. Figure 5 shows the performance of male
knockout mce in the rotarod test. 16 Figure 6 shows

wo besoeses t s of the assessnent of gait; nut ant PCBEGB2004/003845

track and wildtype right track. Figure 7 Genom c Locus
from5' probeFP to 3' probeR Fjgure 8 shows the results

of the assessnent of the nmal€ knockout mce in the

tail flick test (-/- knockout nutant, +/+ wildtype

cont Asicprding iguhe abovetaspesct phtheimentios thef santple abedls Sromme patient

of .th l.e knockaut, mi ce in the hot plate test. .
Pdtre B Selat R Bty s al s B of i imiligrgo those
skaleginmeart est (wi |l dtype open squares; knockout mce

closed circles). Figure 1la shows the results of the
Laboras assessnent of mce clinbing duration overnight

(wi | dty - knockaout  cl ased.triangl.es) . EHgure lib .

Showd RErFa S PREETH ofia 60T BRBE br b sonyregtice refers to
tied fuAitichOGPR €7) ﬂ@ﬂﬁaﬂy?éﬁ?ﬂoﬁhgﬁi it Wdtivel e PRorfnert A KOWithin its cell.
closed triangles). Figure 12 shows the results of the
assessnent of creatine kinase |levels in knockout m ce

1. W\ dt 3 ths' aold;, 2. K kout,. (KO
Formitb Sl B EEB RO sl rasIBE §% gk more
agorsts r atfnguksasidblf GER) 2 fretiB ipespafhtich v B snedd dhien® for the proghylaxis

Wl dtype males 3 nonths' old; 6. Knockout (KO males
OFspatRSNt of| aponditiog;in @tpﬂg@ntﬁghe@@d frompiheigsoumtansisging of: Alzheimer’s

- t.hs. ..ol . D :
oS R PTG ooy A cailpaipgenite igngpiapd motion
sithiesprractbr neurof disbasepargisdistiasdsrof @stidonnl dyisfunceom, @y well as pain
.unl ess ot herw se indi cated, conventional techni.ques of
11@?}@@%1@(}0%@%? B[ bepaftiy |naJ§,§;l’e deeradaiivm |hdg9t’hyr01d1sm, pancreatitis or
MreaRITIOAREbADONY 83Hetbdmmunol ogy, which are within the

capabilitires of a person of ordinary skill in the art.
Such techniques are explained in the literature. See,
Bfoc exaﬁl e, J. Sanbroo E. F. Fritsch, and T.
{DESCRIPTION OF TH F] Cl oning: A Laboratory

varTr At 1795, Ty LA~

Manual , Second

el

Figure 1 shows the structure of the genomic locus of mouse GPR12 before GPR12

knockout.

Figure 2 shows the structure of the genomic locus of mouse GPR12 after GPR12

knockout,

Figure 3 shows the structure of a targeting vector used for homologous

recombination of GPR12, including the relevant restriction sites.

Figure 4 shows the gene expression pattern for GPCR12 using PCR and Electronic
Northern.

Figure 5 shows the performance of male knockout mice in the rotarod test.



10

15

20

Edi ti on, Books 1-3, Cold Spring Harbor Laboratory
Press; Ausubel, F.M et al. (1995 and periodic

wa@ applzmsest s; Current Protocols in Ml ecul ar BP@I/G89004/003845

ch. 9, 13, and 16, John Wley & Sons, New York, N
Y.);B. Roe, J. Crabtree, and A Kahn, 1996,
Di VAl sol ati on and Sequenci ngl.6 Essenti al Techni ques,
John Wley & Sons; J.M Polak and Janes O D. MCee,
1990 Figyre Qh@Wﬁlybfr fedilzsacfi ther assPysinrent pf gait; andarferdefe tragkeand wildtype
@Fg University Press; M J. Gait (Editor), 1984,
Brucl eot i de Synt hesi s: A Practical Approach, Irl
Press; DDM J. Lilley and J . E Dahl berg, 1992,
Met hods of Enzynol ogy: DNA Structure Part A: Synthesis
and PhgaedaGenymaic yoces BomERprobelFH ¢els’ prebaRizy nol ogy,
Academ c Press; Using Antibodies : A Laboratory Mnual
. Portable Protocol NO | by Edward Harl ow, David
Lane Figéhetddhbot thel 898 ts $$ahélas3Bdsiiaat iehb alald RRRIBLOKEe in the tail
Press, | SBN 0-87969-544-7); Antibodies : A Laboratory
fliaknfast] (-/blnEkopamient, ¢Edmldtype coawold Lane (Editor)
(1988, Cold Spring Harbor Laboratory Press, |SBN
0- 87969- 314-2), 855, Lars-lnge Larsson
" nﬂw%metmbezmﬂﬁd feMilts IITERE ¥ssedicheRt GCthé afile kndéﬁ&lﬁhx%ésm the hot
i nc aca Raton, Florida, 1988, |SBN 0-8493-6078-1
PlghieSD.  Pound (ed); "Imunochenical Protocols, vol
80", in the series: "Methods in Ml ecul ar Bi oI ogy",
Hurrana Press, Totowa, New Jersey, 1998, | SBN
0- sgmﬂqa-sﬁowkm&bmds B ihd Asegssmentedhd Fateefhiee@stQwildtype
Rarrakrlshna Seet hal a, Prabhavat hi B. Fernandes (2001 ,
OREVSAVBTR; kneekowrpice Floprekfiggles)| SBN 0- 8247- 0562-9); Lab
Ref: A Handbook of Reci pes, Reagents, and O her
Ref erence Tools for Use at the Bench, Edited Jane
Ros k #iigurarida showliathBoekydts of tHRAGDordSakksSpert g niiled Bdmbing duration

R RE CLOEX STRT
L%@a@%rsgéﬁ‘ﬁ’len%f rgﬁé’ch}n%%% g(%l: 42%1“ et 1§hﬁ§7hﬂlt¥¥é RYkibckout closed

Sons). Each of these ge
tnamgbs})orat ed by reference. Each of these general texts
i's herein incorporated by reference. GPR12

PCLYPEPTI DES As herein described the term

" Pol ypafrei1dahow iR sl AP ASREILR: Herdiat Ridise levels in knockout
co rising two or nore amno acids joined to each

F “Byitm@rﬁeml?s Bdn@usth@ roldipdiiKrios oy ¢ K demblesn d snonths’ old; 3.
\Kéll](ﬁ;}/]%e @ﬁ‘f?ﬁes% mont {i,)e/ é(no%ﬁo%&%)lfgnelales f 50 %hs ol<§J %I lis\’lldtype

chai ns,
males 3 months’ old; 6 Knockout (KO) males 3 months’ old; 7. wildtype males 9 months’

old; 8. Knockout (KO) females 9 months’ old.

DETAILED DESCRIPTION OF THE INVENTION

GENERAL TECHNIQUES

The practice of the present invention will employ, unless otherwise indicated,

conventional techniques of chemistry, molecular biology, microbiology, recombinant
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referred to as peptides, oligopeptides or oligoners,
and to | onger chains, generally referred to as
w@e@te21ee’ Pol ypepti des may contain am no aci dBCDGB2604/003845
than the 20 gene-encoded anmi no aci ds. "Pol ypeptides”
i nclude am no aci d sequences dified either by
natural processes, such as pgﬁ? transl ati ona
ocessing, or by chem cal nodification techniques
E&Ms@nd amgupelogy kwilgh afenwitihia thg capaBilities nba péisemof admary skill in

scribed i c.texts ang, i n. nore det
o dPah R abesEr el b Hlorifocer bEBiratle | Sambrook, B,
H FtigeRtdnder. Wadidsl 0989, Me6adr ORfitHe: ANIMISLE MaRual, Second
Iypeptlde i ncl udi n the eptide backbone the anm no

ian, Bodke hdi Geldaypiing omtowé?rbaxwusmm rH. L. et bt. (1995 and

ol S PRBAE o it gl AT 8 s
Veiemesons, N@s Yok, aN.Ii. )y BIRRe) I @@ﬂitfe@eand%smh@ 1908 99NA Isolation

pol ypeptide _may contai n many _%pes of nodifications.
pféﬁmﬁﬂnaegsmyaltféc@mmh&dma ilgy &eSenst J.d¥1. Polak and James O’D.

MRS o B8 R RIS RUEP e s .

Jog it (Edito), 1 peRtoeautieyideeSultiestsr ARroasial Agpﬁaahlmrpress D. M. J.
natural_processes or nay be nade by synthetic nethods.

Lyfsyiangdda igﬁ@bﬁrﬁcl%ﬂ?@méf&dwﬁ{fnwol@@yww Sﬂucrure Part A: Synthesis

é?ﬁhféllpﬂcov E\Hf attac ﬁ{ddggh Eﬁ@ﬁ?(ﬁgg% ﬁahgl%llc 1‘8%8 g{
AatibedibsreAtL abbrasorp ddarmal 1 Risrtable Prdedc@dNICI € betddwiaad H‘ﬁﬂow David
L, o { 2BHNEC SringRtiichabiyapRoSeHolSBR 0-87969-544-7);
A‘ﬁ[l@§§éé nK'Lrhgora%f? INtARG] BEJ Basiohf CEE@(O@OBQVlthaE@t(E&Ebr) (1988,

denet hyl ation, formation of coval ent c¢ross
Cobst Spuringodarbpr bglmratne/, PrESH, B IN O3 W09 xeR), U8 Hites-Inge Larsson

“If % ttpslo %ftgg eﬁgygc? |a|5$%%g&1§(g%%(ﬁ:§fn¥g talcg lQatoglzpFlonda 1988,
19BN bysmtsms IWHBHrﬁboFdlng{d: (gap “pﬁ%?dgeﬁgcgw%s@dzy%Fgo” in the

proceSS|n _ phospho
serigse rM@tap @p@nbélo&gyanﬁumana BrasaotowaiNdveFeriRYA1998, ISBN

d h
OSHAPSHAIR So U AR A E PSlh
le%bbﬁx&uttﬁSB -Fefiianded (aoel ansy Voklg Oy AViafdeDDekldr ISBN0$247-0562-9);
hton, W H. Freeman and Cbnp ny, New

%F\Rf AiHQ@dboﬂ?E cipes: Reag%% epg pherRafpranceF etle for Use at the
BMRg Euftéd Ja‘ﬁ@ﬁ{osﬁﬁﬁ?f}ﬁfév ?E%&?(@%p@ ltd% r?l%%iaﬂg‘or]l,aboratory,

I'n Posttranslationa | ca
ISBNOA78696303; addThs Me,rclEuIanuaémﬁdlhﬁrgrmsEraﬁSS:herapy (17th Edition,

Beers, M. H., and Berkow, R, Eds, ISBN: 0911910107, John Wiley & Sons). Each of
these general texts is herein incorporated by reference. Each of these general texts is

herein incorporated by reference.
GPR12 POLYPEPTIDES
As herein described the term “Polypeptide” refers to any peptide or protein

comprising two or more amino acids joined to each other by peptide bonds or modified

peptide bonds, i.e., peptide isosteres. “Polypeptide” refers to both short chains, commonly
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New York, 1983; Seifter, et al., "Analysis for protein
nodi fi cati ons and nonprotein cofactors”, Meth Enzynol

W@ 1®90276282: 626- 646 and Rattan, et al., "ProteP@I/GB2004/003845

Synt hesi s: Posttransl ati onal Mdifications and Agi ng",

Ann NY Acad Sci (1992) 663: 48-62.19 The terns

"variant", "honol ogue” "der]1 ative" or "fragnment" in
relation to the resent i nvention include any

refersed forastepidest oligepeptidason OBgommsdarfdi todongen cdins, generally referred

el etion of or on_ of on or
o SABRERT Py BencieF i Gitaftprho B6dh RlIBT iny BE S0 bie-encoded
afdy &£xds. adm ts ot herwi se, references to "GPR12" and

i nclude references to such variants, honol ogues,
derivatives and fragnents of GPR12. \Were reference is

“ ’ "b
ot vp dybetfed SrERag mRadsld s e Koot {B B by pus arocesses,

sidhtag pasictrdnglatioh&rpr &) beesting, didlaheical ﬂl’bdﬁﬂ:&iﬁbxﬂe@ﬂhlﬁﬁés which are
function of the R 2 receptor, including simlar
wsll known i thegirt. Sueh mpdificadensyre el describid s basit fewistdndsin more

d ff Al
dé’i"‘raﬁéa ﬂ?ﬁd&gﬁﬁﬁ 5“\891? ?ﬂé?fl%ll%lo gog%r?lc %§% & eaergﬁg gger%tpﬁe? h)éo%glggi@ns can
otoric eptvetiere Ixappllypeptiak, iIGEGRngahé péptide bacitbone! the dmif acid side-

assayi nger and quantifying these activities, are known
chains; 39 the FmingrRy carhox yeisapinh dewilhbeennaediate! ﬁ@m@rsemertype of

mBHif&agcﬂrF QZBE Rréé‘s\??tﬁﬁ‘:t‘l‘?e DR, g&égg ' oag s%\lze?%} setes n a given

nuc eot

pelgppptide. eAdnsn angiivein palypepaide mmrrycbomamh anhy d@es oF ndifQtions.
acid resi dues respectively, are absent. As used
herein an "insertion” or "addition” is that change in

a n W&l?ﬁééitﬂ@s Rfay BEHRNCAED £ SRIUE HF?DG' @ﬁihgtﬁnm%n(ﬁ fr xflntle%rdbe cyclic, -

in the dition"of one or nobre nuc es or
wiils ot withelitchramschings €lyeli¢,ibvaichied asl lumnq:lmﬂe;@rcli@pcblblpeptldes may result

nat u occurri subst ance. sed herein
g e el BioBesSes G Pl G svetcmotads.or
MaBITR atioHz| ifOLHE &St Phti HTaPRatdsH, ADIYibe: \)flétﬁf eﬂltmdailon covalent
nucl eoti des or am no acids, respecti

atigehment o flasis, gevdendiatiachmeent pa hems metymwatenmttaahment of a

o808 AL S0 STl B S S W e

colvelseml dttachmentf of phibi vty lin R oI, ¥R & MkidTcPAiAGbA, disulfide bond
uence. De|iberate am no acid substitutions may be

émo Aemefbylssien sfogpatiqnaticay lent qressgpks formatios ief cysine,

B B T TS o

anplegydbinyaion, hydroxylation, iodination, methylation, myristoylation, oxidation,
proteolytic processing, phosphorylation, prenylation, racemization, selenoylation,
sulfation, transfer-RNA mediated addition of amino acids to proteins such as arginylation,
and ubiquitination. See, for instance, Proteins - Structure and Molecular Properties, 2nd
Ed., T. E. Creighton, W. H. Freeman and Company, New York, 1993 and Wold, F.,
Posttranslational Protein Modifications: Perspectives and Prospects, pgs. 1-12 in
Posttranslational 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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charged am no acids include aspartic acid and glutamc

acid; positively charged am no acids include |ysine
w@nasmegesi ne; and amino acids with uncharged Pol/aB2004/003845

head groups having sim|lar hydrophilicity val ues

i nclude leucine, isoleucine, valine, glycine, alanine,

aspar agi ne, glutam ne, seri n]e9 t hr eoni ne,

phenyl al ani ne, and tyrosine. 20 GPR12 NUCLEOCTI DES AND

POL YNbeLEess| Brdanthshomedogset i“derivajea prifragmefta msretation to the

o SR SR 1 L R SBRA EFRA gurgpacement o,
dENfion 'bPoﬂ adalmﬂrﬁiﬂdné €61 mbRg bl actd IrbAUr th iae§@nc@Unless the
si ngl e- .and doubl e-stranded DNA, DNA that is a m xture

chptezg, aghies-otharwisgotgfrances fa1dBR 17 edjiddneluds refgfieacesanduch variants,
iIs mxture of
hgﬁlﬁgg%eégﬁg&%ﬁg%%?@ la\%eigil %ns hybri d nol ecul es

conprl Si ng DNA and RNA that may be SI ngl e- stranded or,
nor e ?I | y, doubl estranded or a m xture of single-
and elgencsigapde & then secepior aeféNityi” o ‘biological activity” of a

rece o%’ ?@Laé@&ﬁ%ﬁ;tﬂe%{\&hﬁ tage %Leh%@osr%%?&\&d r;r%tgbcﬁté:r%physmlogwal

ftpmhym otthe GGRRIR mquon mﬂuﬂﬂ@@miﬂﬂéﬁa@fwtm 1@1@%\@6 RbMdties or these
ses and DNAs or RNAs with

re nodi
SR B N Fotiord WEFiRbIS pal FHPES: Aleo Fshudstives aptgzsisrod
i Mﬁﬂd)één?cdébubﬁﬁg %f RGPER refcﬂ;tote ﬁgfﬂkfés of GE@%Q&F\Q&){ and methods

bases and unusual bases such as 1 no
ohardiying and guentifiasg theemaativikiest are lENéwamdttRN@t ahdh b, described in
errbr ces chemcally, enzymatically or

| tj,de’
dﬁr"ttgﬁg% '?:rgl%?@sﬁ%‘?f’uﬂeg forms of pol ynucl eotides as

typically found in nature, as well as the chem cal

forms of DNA and RNA characteristic of viruses and

cel | &s usqbhepein el ‘deletide’” isaleSoedatn crage inedittter wetlyotideasrtamino
t|d often referred to as . )

SR B ot e R e Bl i e PufBo i s s stempactely, are

atrseﬁtSAls ubdiblieréiv MR 4SrtiviC lop OAd diteorS e HRNEIRM g6 3 a %ﬁ&l@&’t?de or amino

the same polpége ptide as a result of the degeneracy of

aqigh geaygnst Whick baretesylted is dlep #iskitiomof anger mremuelgetides or dmino acid
re§ﬁgé’se RS "ctfvgff bScdfp REELERE I’Eﬁﬁlq#ggl['cl‘l%é esug%tali’fgnéé sed herein

ol |gonu eot1I"de se ences, polyn

Sabsiltutaml”aramﬂt;s fi’mﬂiecrgplascmént af ombrsmarRchudRiotive brvd@Sino acids by
such as rt| ons thereof). The nucl eotide

dlbgtﬁl} A 9%&938%3 aG1dSRIEPSSHVE¥nomi ¢ or synthetic or

reconbi nant origin which my be doubl e-stranded or

GPR12 polypeptides according to the present invention may also have deletions,
insertions or substitutions of amino acid residues which produce a silent change and result
in a functionally equivalent amino acid sequence. Deliberate amino acid substitutions may
be made on the basis of similarity in polarity, charge, solubility, hydrophobicity,
hydrophilicity, and/or the amphipathic nature of the residues. For example, negatively
charged amino acids include aspartic acid and glutamic acid; positively charged amino
acids include lysine and arginine; and amino acids with uncharged polar head groups
having similar hydrophilicity values include leucine, isoleucine, valine, glycine, alanine,

asparagine, glutamine, serine, threonine, phenylalanine, and tyrosine.



si ngl e-stranded whet her representing the sense or

antisense strand or conbi nations thereof. The term
woembezisegle sequence nmay be prepared by use of PCT/GB2004/003845

reconbi nant DNA techni ques (for exanple, reconbinant

DNA). Preferably, the term "pucl eoti de sequence" neans

DNA 21 The terns "variant” onol ogue", "derivative"

(g “fragment” in relation to the present i nvention

PRI, §ECEEQTIRESH AND PQLYNHCIEOTIDES | at i on of ,

nodi fication of, replacenent of, deletion of or

addition of one (or nore) nucleic acids fromor to the

sequéRonadledtidePiBeZerbllE 1Bk ikl gnERSIyEPGRcldRhess t he
context admits otherw se, refeR@%ges to "GPR12" and

polyseatbonpele i, FafcarBREes unrgodified RN paNEA or modified RNA or

A Rl R R0, AT 8y e hPlppried DN,

5  DMNetlepéd mbsufearf stngkatand dotBiR dantedasiohe @11‘%“63 @#8 @Suble-stranded
IS to deternine the expression profile of
R&%ﬁ?dm&% £S Ritpero) sigks and gavhlp-stipndediragians, hybrid molecules
A
e aing PR KN hal Bof BE sle TBRARF o 3e Lbioaty, oy

Sf&mdbﬂl er g eniefuopofesiiglé- mitlalpasle-standdd 12B8i08FRn4dtiBion, “polynucleotide”

ssed. For .exanple, traditional_or "el ectroni c'
TP ¢ BFENS SARROR £ R ORI EFE rcs A bt BNdandioRa. The

10
L PR o

artblD Rl ofj s Wehdrpteses modified{fot satfity@Ro2otheticasims.

protecti in the art, Northern
SRy B8 SR, B SRt e besicog Dpouabbiset swdnes inosine.
Apfaﬁ&@%&n&ﬁﬁ@aﬂoﬁ@ R&CHdeRtmAd 8 m@fd an@RAUA MU V‘@élyh@&eoude”

hybridi zati on of a | abell ed nucl eoti de se uén
rﬁ%ﬁ@ﬁ@%ﬁl@mﬂmﬁr@mﬁﬂmlw oronetabgiimatly mﬂdaited:i@hhs bﬁ/pxﬂymlcleondes

15 as t@%g@{ H)%]Y_ﬁ nkﬁﬁﬂreb géj}vgll gg gﬂr E‘,{%ﬁclgﬂ Horgﬁ d)? P%\?.g ﬂ% gﬁ\ﬂ% gharacteristic

ofcanped @rd delis.HPoljumeslebti@d etdd &ﬁbrﬁc%hﬁ%l?% hort %Bﬁflnﬁél@&ldes often
%Ag may. be used to search for identica felat ed
re &ﬁ@%glgﬂnﬁﬁﬁpéﬁ&lde dat abases such as GEnBank or

the LI FESEQ database (Incyte Pharmaceuticals). This
.type of analysis has advantages in that they may be
f astlewill ba und&rhtbo@ bg tireskilleaerdvashst divttrowl mRldoBas seduBnces can

ensitivity of the
encoge tthe sathe poleypeptl e as aresult of the degeneracy of the genetic code.

20 As used herein, the term “nucleotide sequence” refers to nucleotide sequences,
oligonucleotide sequences, polynucleotide sequences and variants, homologues, fragments
and derivatives thereof (such as portions thereof). The nucleotide sequence may be DNA or
RNA of genomic or synthetic or recombinant origin which may be double-stranded or
single-stranded whether representing the sense or antisense strand or combinations thereof.

25  The term nucleotide sequence may be prepared by use of recombinant DNA techniques

(for example, recombinant DNA).

Preferably, the term “nucleotide sequence” means DNA.
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conmput er search can be nodified to determ ne whet her

any particular match is categorized as exact or
wheowslzgeris. The pol ynucl eoti des and pol ypept i BEEGBR004/003845

the present invention, including the probes described

above, may be enployed as r ffarch reagents and

materials for discovery22 of“treatnents and

di agnostics to ani mal and human di sease, as expl ai ned

in f Hemsdepspnt” e fhompebegue” “deti vatiyed ot tjfr’@nent” in relation to the
e_expressi on
@g@%ﬁ&%éﬁ%%f qgggéf gt 4 %.1#%10& e@gaﬁlgﬁ feﬁgﬁﬁ%ement of,
daletiph ofioeaididivrcdf oryof MO notle@cRE FrYns bBtdthe sequence of a GPR12

nists of  GPR12 as described herein. In order to

n&& ‘g‘g’sgeauﬁca Yateeslhe FoRiext W@mezwwt ipfeprded o “GRB12” and
l180

??ﬁlgn%ﬂg%esf@%zeﬁﬁéiﬁ GEE 0810, ORLRREs, BT Aig ragments of
GHRI2opri at e expression vector, i.e., a vector which
contai ns the necessary el ements for the transcription
and translation of the inserted coding sequence.
Ey@kﬁggéN@ﬁgggsgbﬁcﬂﬁi o known to those skilled in the
art are used to construct expression vectors
cont ai ni ng sequences encodi ng GPR12 and appropri ate
transcriptional ang®iranslat|onal control elenents.

Thes & Fehpesigr syt theppgyticsSor weating GRIRE2 mmaciated diseases, it is
udeBEIND idetdBfineIHE Eﬂﬁ&ésﬁ) gﬂﬁ&hﬁ' ot mlza(gﬁleﬂﬁr Wil élotlyﬁg Bes Ipartlcular

reconbi nati on. Such niques are descri

nsianr dhks, rﬂlethodstknalw,n it 1888t mhhbe asddan cEteﬁmlirgbghe Brgans, tissues and -
7. Co Spring

b
e PR R T v abonantol e s ORI 2 1 s For
examplé, HARicvatoreddcadhie” mkﬁﬁ%ﬁysbe cgﬁﬁﬁ@cgttl I?J\%ﬁ%cign cnptase

in Ml ecul ar Biol ogy, ch. and 16 ohn
PEBH{RT-RER) my@lsorbe\pn)ploysd\iam%y ytxmfesampo’éﬁls iGRR12 gene or mutant.

Mé)?é: Ee?l[é{thg %etﬁ’(yd%tfgpgete nlﬁg %Z exdpﬁténg o n %l[}%%& 1Bﬁlf1de RNAse

SS Sequences enc

pmteeumoasshysnaskdow@mme&ftoor gani sms such as bacteria
transforned with reconbi nant bacteri ophage, plasnid,
or cosm d DNA expression vectors; yeast transforned

Wit nyg 1@751@?5% fb@o}é?&g %c%m o ?Ccf tgcc%telcbﬁ%sptrgsrerzgce of a

i nfecte VVI VI rus expr essi on

tromeuiptofiargeny ,an@ iravolves elel hwyﬂtzﬁffﬁn bf anpEREdRE1NHdB sequence to a
(e.qg.,. cauliflower nosaic

Vi [US express vectors
I:) @:S(Tﬁmﬁh g&}ltsofg% @d)aﬁgélg}r@ell type or tissue have been bound.
(Sambrook, supra, ch. 7 and Ausubel, F. M., et al. supra, ch. 4 and 16.) Analogous

computer techniques (“electronic Northerns”) applying BLAST may be used to search for
identical or related molecules in nucleotide databases such as GenBank or the LIFESEQ
database (Incyte Pharmaceuticals). This type of analysis has advantages in that they may
be faster than multiple membrane-based hybridizations. In addition, the sensitivity of the
computer search can be modified to determine whether any particular match is categorized

as exact or homologous.

The polynucleotides and polypeptides of the present invention, including the

probes described above, may be employed as research reagents and materials for discovery
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virus (TW)) or wth bacterial expression vectors
(e.g., Ti or pBR322 plasm ds); or animl cell systens.

wab@siemeesiti on is not limted by the host cel | PCT/GB2004/003845

enpl oyed. 23 The "control elenments” or "regul atory

sequences" are those non-transl ated regi ons of the

vector (i.e., enhancers, pr ters, and 5° and 3

untransl ated regions), which interact with host

of &eptiieats apd sliagnostidsdo eninray andiburharadisease s explatwed in further detail
r at,on,, Such elenments may vary in their strength

egasﬁ‘%ﬂéljr?enilh}l? g?‘iu;?lenﬁependi ng on the vector system and

host utilized, any nunber of suitable transcription

and translation elenents, including constitutive and

Ex®BESSION OF (s BRE2 PO3.YPEREIDB® used. For exanpl e, when
cloning in bacterial systens, inducible pronpoters such

as the hybrid | aczZ pronoter of the BLUESCRI PT

phagemt ékSkéstdRer0 i -

ol aspi d (%{3 BCO BRL?I,M%E%@E (HiRics Egj,eq‘jr%%?i B el iErtlipn of GPR12

apfihadiesvilicls mow Ifytasionias agendsts beantagoniseoflGER 12 as desseibéd herein.
cells. Pronoters or enhancers derived fromthe genones

of plant cells (e.g., heat shock, RUBISCO and storage

pr ot &i érdg Rk abidIoBiBAIBMctive GIRE idy] -
pronoters or [ eader Sg%lueﬁygdgg;éé may %eﬁo ?I%ﬁtel%é/’it%?%uctl?]oetlde

SeANERGSH enqadingarRRBIL? @n hewblogysss venants, or demdvagives fhieoaor are inserted

. ' .or from manmalian.viruses are

5 AR bR SRS vl R TRy b e B eapasaps chmenis for
thehasaipnioaiang tramidladigy @ftﬁ@ﬁis%e(péodiﬂgese%ﬁ&i&nce encodi ng

GPR 2 pol ypeptide, vectors based on SV40 or EBV may be

used with an appropriate selectable marker. In

bact gf.l f pressj,on vectors na
o s FelRias PHRCEE et IHATRCD sidse SRR RS (et 8 e Raoepstruct
exputsgivapietiodes cdﬁwiniagamlieﬁces\/dh%ﬂihgfB’RIth@ﬁtabb#c@ﬁaﬁftra%&ptional

2. pol ypept.i de are needed for the induction o
a‘ﬁ‘n@%%‘ﬁf’@@,cowé t f‘g‘?@e%i%ﬁsedw@@fis el viro egpmbinendANA
. I o . . e .
DS\ RT3 5 SR 59ty e e
desortibddfinSetiboodd, J., ecdl,i(128%MaepubardClexipp £A Jiaborav@§ t\Mirfual, ch. 4,

8 67 CEER o Eh e Ly b 1 AR ARSI SL. o ., (1995
andgsetioticl sﬁﬁﬁléﬂﬁﬁtsy\thﬁeﬁ%&%w_§ﬁ1 IRiedie Bgag})ggiéh? bmfp %hd 16, John

Met and the subsequent 7 residues of b- osi dase
Wilsy ghaensa Neyo¥ ok, Pr8dei n i s produced, pIN vectors (Van

Heeke, G and S.M Schuster (1989) J. Biol. Chem

264: 5503-5509), and the like. pGEX vectors (Pronega,

g/g:‘ilyi g'gxt'i?tgiécg eXpiEBsiobéortostiSRnsanBXBY 831826096 8bMin and express
sequerices encoding GPR12. These include, but are not limited to, microorganisms such as
bacteria transformed with recombinant bacteriophage, plasmid, or cosmid DNA
expression vectors; yeast transformed with yeast expression vectors; insect cell systems
infected with virus expression vectors (e.g., baculovirus); plant cell systems transformed
with virus expression vectors (e.g., cauliflower mosaic virus (CaMV) or tobacco mosaic
virus (TMV)) or with bacterial expression vectors (e.g., Ti or pBR322 plasmids); or

animal cell systems. The invention is not limited by the host cell employed.
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as fusion proteins wth glutathione S-transferase

(GST). In general, such fusion proteins are sol uble
w@nwsozms2easi |y be purified fromlysed cell s bRCT/GB2004/003845

adsorption to gl utathione-agarose beads foll owed by

elution in the presence of free glutathione. Proteins

made i n such systens nmay be signed to include

heparin, thronbin, or factor XA protease cl eavage

si t edheScanisd elements” oné Stegpbitgrp epauicdecsdfrd thosy mut-tramshated regions

! he GS 2 h _
of e P EERE bRl Broloority 4 Aol Jrsetioy which

nﬁafattalvifﬁlh Rkt celNgdr profeinkgo @firry Bdﬂt@érﬁbl@ptwnodﬁdttﬁirﬁ}atl%' dhch elements
as al pha factor, alcohol oxidase, and PGH may

mpyedry Meheif syangiisandswecifigiydatpepding roa)than@bt@r sarﬁterreand host
uft 1zed( }‘?}f P glﬂ?abFen%XQ)sggpt6153 Eanﬁlssagallx eﬁéents 1nc?udmg

expressi o
c@i@ﬂtt&ﬁz&laﬁﬂl 1rmfuc1$m;bt©ﬁﬁﬂ:§rs Qﬁ@}oﬂé ﬁ'@d GRitlex aRley RARK Il B bacterial
be driven_by any of a nunber pronoters. For

sysicanp Frduciple promistesnencdyas th%ybrabla@% Braygsenefche 3L UESCRIPT

PRERAR LA PO g 12 80e 9l CTESRRAES 188 e i,
midly be 1I8&T )ThEb’Bﬁldvmﬁ p'.b(l)}ixeaﬁﬂ pronbttemaabe usddin ifdedbéells. Promoters
subunit of RUBI SCO or heat

ofrbeRect rrbfeeothity SeoneLel DTiselly @ 5. kea shosk RUBISCO, and
st%%aggﬁ}otgme%) or §oﬂ-§%§n 3 %@es @ dgo 11a gro%o&eres‘ eagpr sequences)

Science 224
m@ay 98 tlonke sud the vecwiol In ihmaliuf &edy syst’bihs8§roixﬁﬁer); frof€fRmmalian

constructs can..be mtroducgg intg_plant cells by
gy 85{1‘01@,@211{1{11&}1@9 GrPses AEPL E éﬁ'\neﬁéﬁia%)t I@Cgenerate a cell line

thhf étﬁﬁzf1§§ﬁ1hﬁiple c%p%% RIS gé‘&% eAbSdi eggﬁ’@ 2jﬁi>ly@8§de vectors based

nber enerally avallable revi
oreﬁ‘é(ﬂ@ |0éEB B be ssedowithv/am agpropnatEselccnawb GraakerHi | |
Year book of Science and Technol ogy (1992) McGaw Hill,
New York, N.Y.; pp. 191-196.). An insect system nmay

al s OInklﬁictdaSlaﬂsy‘{sfén%X@ hembeHTkArRObY RERbIsIRay ll):é)§elected depending
exanpl e, in one such system Autographa cdlifornica

uﬁﬂﬁéh% Hse iplsngerbior 65R 2palyeeptide I\Bﬁvr/}zxarsplas‘eUera}ar@ yeatives of

R T e N N —

leeed mﬁresgom&omotbﬁls Cha mﬁﬁkeamlpplﬁlﬂwﬁnﬁﬁwﬁiddaSuch vectors

g g& of th virus, such as the {hedrln gene, and
mEa‘lu et A awF TEvAe F‘blm‘blflﬁmﬁtéolp%@ﬁ@a? Onlrﬁr@dweresswn vectors such

asPHOOBSSRWT (5L, h&nnp\fvhﬁ'? m@seﬂgér}/c@%ﬂ%ﬂﬁg WpR 12" o'i]ypepude may

t he polyhedrin gene inact
be ligated into the vector in frame w1th sequences for the amino-terminal Met and the

subsequent 7 residues of B-galactosidase so that a hybrid protein is produced, pIN vectors
(Van Heeke, G. and S. M. Schuster (1989) J. Biol. Chem. 264:5503-5509), and the like.
pGEX vectors (Promega, Madison, Wis.) may also be used to express foreign polypeptides
as fusion proteins with glutathione S-transferase (GST). In general, such fusion proteins
are soluble and can easily be purified from lysed cells by adsorption to glutathione-agarose
beads followed by elution in the presence of free glutathione. Proteins made in such
systems may be designed to include heparin, thrombin, or factor XA protease cleavage
sites so that the cloned polypeptide of interest can be released from the GST moiety at

will.
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produce reconbi nant virus | acking coat protein. The
reconbi nant viruses may then be used to infect, for

wex@spt®?28 S. frugi perda cells or Trichopl usi a PEF/GB2004003845

whi ch GPR 2 pol ypepti de may be expressed. (Engel hard,

E. K, et al., (1994) Proc. Nat. Acad. Sci.

91: 3224-3227.) I n mammal i an ¥bst cells, a nunmber of
viral - based expression systens may be utilized. In

cas edn Wiveyeastafucaldanmyias wgrdvisiass e dumbenol @xpreswitaining constitutive

vect or, sequences .encqdi ng GPR12 | ypeptid be
of i ble Piihoteim Selo oG oF AT B et HROTATTRg he used. For
r&REPY, 8% RANHePEsup@) Bhd Ghgt E?ﬁl?(l@%@%ﬁfod?ﬁﬂzyfrgglp g{sé:g ¥@544).

| eader sequence. Insertion I1n a non-essenti a
E3 region of the viral genonme nmay be used to obtain a

vi abl e vi ru%FV\,hi chis ca&rgbl e of exspre Si gg GPR12
pol ypRFICHI TP BIFH CEPEE A LECLas ArsUsofy B sRpressionpfpequences
etk GRS hoRpesideNady be AGAG bySly- of 3 udfber bfsgl%%g)&%r% "For

addi tion, transcription enhancérs,” such as th
examplonviratipramgoteRSVEh antha 368 rand A8y phenetssdf tGaMVienaaseused alone

o e P g ST D . s

EMIBOGT 6302318 A el atiby, bRANpEHHIRES s &P Hs N GH18 B thunit of
expressed in a plasmd. Cs of about 6 kb to 10 M

S€éhet raat shagk pramefersimay bajusgd a( Goowrzare.i esahl(1984) EMBO J.

33‘%@@% BRLIER, el ?@%%f‘f §%iﬁ§<?e;2)p’2§13§3’;8§§% pﬁ‘@@g@r, T, et al., (1991)

RepaaiHrobl. CallDiffet. aM: 851 W33 Eheb@YoritrEers n bé BfrodAced into plant cells
achieve nore efficient translatjion_ of sequences )
by desehilAdrmstorpatigpematpesnsirdiated farsfectione Pudeteetnéques are
n
e O R BB S AP G Sl FRHES. 5. or
Muriy, LaB onMeGdon Hilh & eahobk efi StisacuaniCEehaslegy (99R) BMEGraw Hill,

I nt h ppropr.i expression vector, no additiona
B#Vﬁﬁ%%%ﬁ%?r@ﬁaﬁhﬁﬁiﬁ}anslational control signals may
be needed. However, in cases where only coding
sequence, or a fragnent thereof, is inserted,

exogémansect systegh atay airel beased tadxpsésy GRS 2 pudypeghiidg Honexample, in

ATG initiation codon shoul d be proyided. . Further N
of et G eCRa Dt "B PR MBSt Ut (R Vs used as a
védta® ek Pre@iIEo#éien obdddsh 8bdbpréh {H&@pe@ﬂ& E&IR Or8 Fy-dchoplusia larvae.

Exogenous transl ational elements and initiation codons
Thejeqeness eperdingSPBAR ghayshe deondd intt ament-cssentiad yogioreef e virus,
sl eas?ltlg f)&lk/ﬁ&ﬁ% g%fne,eﬁﬂ rp?z?c%ld UMder control of the polyhedrin promoter.
Successful insertion of GPR12 polypeptide will render the polyhedrin gene inactive and
produce recombinant virus lacking coat protein. The recombinant viruses may then be
used to infect, for example, S. frugiperda cells or Trichoplusia larvae in which GPR12
polypeptide may be expressed. (Engelhard, E. K., et al., (1994) Proc. Nat. Acad. Sci.

91:3224-3227.)

In mammalian host cells, a number of viral-based expression systems may be
utilized. In cases where an adenovirus is used as an expression vector, sequences encoding
GPR12 polypeptide may be ligated into an adenovirus transcription/translation complex

consisting of the late promoter and tripartite leader sequence. Insertion in a non-essential
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may be enhanced by the inclusion of enhancers
appropriate for the particular cell systemused, such

w@sooslzses described in the literature. (ScharfpPCDGB2@/003845

al ., (1994) Results Probl. Cell Differ. 20:125-162.).
In addition, a host cell strg%n may be chosen for its
ability to nodul ate expressi of the inserted

sequences or to process the expressed protein in the

Hlewri Bl gtoagiiitonvirdigehome matylb@aW(bﬁ@spb@&m heatjevirpephictiés capable

B O bl A e BB LS B . e 19

Frb®INball WeRd. RN® 18305236591 In E@stiod, rtﬁﬂ&rﬁattioﬁ%hancers such as the
g ocessi ng whi ch cl eaves’a "prepro" form of the

sacomanirua(RBVbenhasest, moy paysadito dnarease rexpmssmn in mammalian
hogﬁ %ﬁgl on, folding, and/or function. D fferent host
F$>whi ch have specific cellular machi nery and
characteristic nmechani sns for post-translational
activities (e.g., CHO 26 HeLa, MDCK, HEK293, and
W 38)Hulmnearaﬁ@|al etypmosemes (FHECshmayi adsorbergipploged taxdediver larger

BRSBTS TR S O388 o

tcﬁ Q)(f) aftgire r@bﬁﬁtﬂicfbd alﬁdfdeh@é}@d ifﬁfo@hvéﬂt@halydeﬁlvgrﬁh@t%!% {1PBsomes,
reconmbi nant proteins, stable expression’is

pe}Yéﬁt&%aﬂlW ¥RetEpTevesisles) for fhesapegtip apineses st abl y
expressing GPR12 GPCR can be transformed using
expression vectors which may contain viral origins of
r epl iSpadifio nidatnosi greindiog e Ao Sbe ﬁXemt@Sﬁhﬁﬂe el eEefficsen® Béinslation of
a sel ectgfg*le mar ker ene on same. or on a separate
SQRMERGS en %ﬁl’ﬁé%m Depiide §H€1% sigpalginciude the AI&y initiation codon
I
SR En U B8 QUL Wi R 13 RS andi
inggtic. cothe apd np&tmanm‘eqhetmesaieemﬂeﬂbdi entortekapprogidt®expression

f t t t dit
Vot T BT TR B g, R el CoRfl s PEralRaEBE o b

 ERWRNES $n &8s wn&k%gc%ﬁwqaafc@sm ﬁ?%rﬁérﬁ%e E6ONERséfed,

stably transforned cells may be erate usi ng
eX0ge80es témsta@pealtcgmml sqgr@és laplpdmgrthaﬁé"q mlmatmnm@klbn should be

ect
%O\e(’g%v eﬁ&%ﬁ} ans n‘?eo rt'hrre\s1 lt{:aglop CPﬁll glo}ﬁ%h LB t]:?'a%(f%éreaaﬁ’tg fgqn%e to
eliuke {rin¥ldtidd of the dritiee BREDSSxoBbts@anYliafioal eBn® A8 initiation
k| nase ﬁqenes (Wgler, M et aI (1977) Cell 11:223-32)

I erpf Vﬁﬁ@%ﬁamm% St naturALanst ysthege B f(fﬁléwsicy of expression
nlﬁk b? ken}é?r{cég ?)9 é}éﬁ%gus%% 'of %Xhz%%grs ai()\’gllo‘ﬁgat%%r 91% %Hpcu?a)f cgll system

used, such as those described in the literature. (Scharf, D., et al., (1994) Results Probl. Cell
Differ. 20:125-162.).

In addition, a host cell strain may be chosen for its ability to modulate expression
of the inserted sequences or to process the expressed protein in the desired fashion. Such
modifications of the polypeptide include, but are not limited to, acetylation, carboxylation,
glycosylation, phosphorylation, lipidation, and acylation. Post-translational processing
which cleaves a “prepro” form of the protein may also be used to facilitate correct
insertion, folding, and/or function. Different host cells which have specific cellular

machinery and characteristic mechanisms for post-translational activities (e.g., CHO,



10

15

20

25

respectively. Also, antinetabolite, antibiotic, or

her bi ci de resistance can be used as the basis for
w@edosorieesr. For exanpl e, dhfr confers resistank€r/Ga2004/003845

nmet hotrexate (Wgler, M, et al, (1980) Proc. Natl.

Acad. Sci. 77:3567-70); npt confers resistance to the

am nogl ycosi des neonyci n and?%G 418 ( Col ber e- Gar api n,

F., et ah, (1981) J . Mdl. Biol. 150:1-14); and als or

Hedia, MOMEler HEKEDS, tand WIIR), awrhlavaikbleffoerotheaftherican Type Culture

hosphi Lcin acetyl transferas respectivel e s
CAURFAG e i etndRie Vi el @SB Biue khuregtampeifcation
afl@ pedckdieth of ftRE fR%BAPr&eint F PB, Which allows cells to
utilize indole inplace of tryptophan, or hisD, which

allows cells to utilize histinol in place of

B oc FORTE 1ok Rl el BrabesA 1 pofibigiibhiolg s, biable fgression i
pRiferiréc IFot examRlk @eH 1108 cARbRAST sROBLE:dIdkin MG : g@@R can be

mar kers as ant hocyanins, b-gl ucuronidase and i
trangformett USIBUBPresAIPN | igetorewhich nzaycFontan gigdsirigimseof replication and/or

L e S R e

sEpmRAte veddbr. FoRASingnhe ﬁﬂyoﬁh@thirﬁofﬁh@b@it&?@elﬁ&ﬁaﬁ% hifwed to grow for
attributable to a specific vector system ie.c odes, C

about 1ebp 2:ays mangished/merisckelovs beingjswiitcherktoisplectigg media. The purpose
oﬂﬂe@gfégﬁbltquar[%%rgg?Qgﬁfgféslﬁ%ﬁ%eotfo sgl%?t!f&{ af& 1§ presenc a%lgws growth

expressi on sug ene of interest 1s a

apd esondry of bellspritisie suezessioll yeoupries sheointrofudelise gesneedTResistant
e, |f the sequence

eed to _be confirned. For exa t he )
ool %ﬁfdﬂwp@ oFRAdy5Es My e ggf%gam RENEIESHE RUIBLEApbaiques
ag@ggdiggyﬁgggﬂt§E@nsforned celI's containing sequences

coding GPR 2 &Iypeptide can be identified by the

absence of marker gene function. Alternatively, a

mar ker gene ca e placed in tandemwi th a sequence .

encodigoEbe’ 3 ssbeyBastH s T DF Serbiocsres Hag oned cel lines
ThéRAhSul, BUP4L (ﬁjlot Re8 %@,'t@é]lllé?{)es_tﬁﬁp@rvlﬁﬁﬁ t3Fi8irle kinase genes

response to induction or selection usually  indicates

(Wigewdbiedal. 6F977hEetl dd didr 3o nad adeniwd phosphardhospltianefesase genes
| ' j h | ei i d .
N e T

reisg&miv!efyi. AdkobniEmatabolft yantibidoic oG bibieitle koM@ ah BESSed as the
of skill in the art. These procedures include, but are

basds foriseleetican. For expropledifigionfgareRgmngs by mathetrexase §Wagler, M., et
aP! ADEHPrBE NRE Aal! i THISAF nr BHRLAER MO ftne
aminoglycosides neomycin and G-418 (Colbere-Garapin, F., et al., (1981) J. Mol. Biol.
150:1-14); and als or pat confer resistance to chlorsulfuron and phosphinotricin
acetyltransferase, respectively (Murry, supra). Additional selectable genes have been
described, for example, trpB, which allows cells to utilize indole in place of tryptophan, or
hisD, which allows cells to utilize histinol in place of histidine. (Hartman, S. C. and R. C.
Mulligan (1988) Proc. Natl. Acad. Sci. 85:8047-51.) Recently, the use of visible markers
has gained popularity with such markers as anthocyanins, B-glucuronidase and its
substrate GUS, and luciferase and its substrate luciferin. These markers can be used not

only to identify transformants, but also to quantify the amount of transient or stable protein
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menbr ane, solution, or chip based technologies for the
detection and/or quantification of nucleic acid or
w@e@seem2sequences. The presence of pol ynucl eck¢Ti&B2004/003845

sequences encodi ng GPR12 pol ypepti de can be detected"

by DNA- DNA or DNA-RNA hybridi zation or anplification

usi ng probes or fragnents or2%ragnents of

pol ynucl eoti des encodi ng GPR12 GPCR. Nucl eic acid
eapeksibn atadibhuoabld asesheadwayestor By o(Rhiodes) €& Aofer al., (1995) Methods
hgligoqﬂ%¥ tides or oligomers based on the sequences

e 5 ' 1%Upol ypeptide to detect transformants

cont ai ning DNA or RNA encodi ng GPR12. A variety of

protocols for detecting and neasuring the expression

of GRRftdugh fiemyesentdighsepa ofohakel gene erRpressidbnPgests that the gene of
.anti b,od{ es specific for the protein, are known in the i
infprest iE QLR Presenty e PR ¢ GTRISION 9E fscRe e Ay sed ke epntirmed.
. rbant o L
R P Bl PR 2 P TP BB thin & marer
SERACH)encA, travsfained c2Bs comainingrsadudnassezhcoding GRRayolypeptide can

utilizin ngcl onal. anti bodi es r.eactive to two
bﬁb‘%"ﬁ“ﬂ%@?%@&? S%‘ﬁﬁetoéﬁr&nk%rge@ UPR preferred, but a
conpetitive binding assay may be enpl oyed. These and

ot her assays are well described in the art, for
exan@lemativeliaaptadrer gRie ein ke plaget’dn GyndSarwitlogiseqience encoding

YR BT o teE i dontREti sindlg priictet, fixgression gf e marker gene
ifeRporl¥B €o inkiadtickdrkelkedén usﬁll%rﬁﬁcéﬁé&réxﬁﬁési@ﬁ of aRehSde gene as
I n

conj ugation techni ques are known by those skilled
weHe art and may be used in various nucleic acid and
am no acid assays. Means for producing |abelled
hybri di zati on or PCR probes for detecting sequences

r el atagridiveigl yow edlBokhidl SomaimaE AGcIELRA sefEdned 8ncoding GPR12
ol i gol abel ling, nick translation, end-I|abelling, or

PeigReRiifs andick BEPOHE B2 myyael idendificd pyrutaristt ¢fawocedures known to
oL 800 Y b, B EUB0RS AR TR R o0 B or
DY ARNA ihghridifzatboms mRilprqueia béoasSyodr inentnonsapteehiigaenwhith include

the art, are comercially ayailable, and nay be used
meheice hISh S SRRAD pRBHE R e BT Biy hifsrion Sweor deapification of

nB@ABARTd Aot cR@InkBer ase such as T7, T3, or SP6 and
| abel | ed nucl eotides. These procedures may be

conducted using a variety of commercially available
Kits Ths lf)gegenacse otf %8Py%ugl%8t\1/éedsee(cjlu§r}/ces? Qriacrog?ncgl @PI?IZ polypeptide can be

detected by DNA-DNA or DNA-RNA hybridization or amplification using probes or

fragments or fragments of polynucleotides encoding GPR12 GPCR. Nucleic acid
amplification based assays involve the use of oligonucleotides or oligomers based on the
sequences encoding GPR12 polypeptide to detect transformants containing DNA or RNA
encoding GPR12.

A variety of protocols for detecting and measuring the expression of GPR12, using
either polyclonal or monoclonal antibodies specific for the protein, are known in the art.
Examples of such techniques include enzyme-linked immunosorbent assays (ELISAs),

radioimmunoassays (RIAs), and fluorescence activated cell sorting (FACS). A two-site,
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Upj ohn (Kal amazoo, M ch.), Pronega (Mdison, Ws.),
and U. S. Biochemcal Corp. (Ceveland, Chio). Suitable

w0 egseses nol ecul es or | abel s which may be usePICT/GB2004/003845

ease of detection include radionuclides, enzynes,
fluorescent, chem | um nescent, or chroanenlc agent s,

as well as substrates, cofac? 8é)rs i nhi bitors, magnetic
particles, and the |ike. Host cells transformed with
menockoal-bhsed ﬁqnmnmsa}andizmgmgoml amybdaesauhdrive esltwo non-

%:% condltlon 1.t abl r. the expressjon, and
INEIIERNE SPigPes % £d§ Preg*ﬁ?a\ |3 competitive binging assan wanbe
eﬁfp‘RWéQ ethdY aRd biRP SR wellldesdF¥d gr?fﬂﬁ%;ﬁg C&‘%xhﬁlgk]h fh Hampton,

I I” menbrane, secreted or containe
Pdébénﬂ@ﬁ@ Sﬁroltog@alqutlmdaa Iaahsbtatmrthenuaé;cﬂeonomNdAP&?ress St

PR MBS B oo Bl me 2 AEQP5 By R et 1Be22uriano
encode GPR12 may be designed to contain signha

sequences which direct secretion of GPR 2 through a
pr ok dr yistei varioty @ilizelyatd conjigatiomentmignes. ar©khewn by those skilled in

e A B Bael B eI el SR o e pepator
pEIBing 141164 hxbﬁdlzitﬁﬂ drIPCR BroB#Y fok de@EliM seRlieR @S WahEd to

proteins. Such purification facilitating donmains
pelyangiertidep etlcczsh@ @BR12 mﬂhtd@dalngglabpﬂémm nich erhmlatngl, end-labelling, or

P@ﬁpa{r{ll‘;ﬂgﬁcraﬁ umﬁg 8 r%abe&le&j H}g@%cgtrd?égég {%\éqqo qg!@ g%ﬂﬂgp(éqsr?nﬂodmg

GIRT dSlSantyffﬁdgn&anﬂWeﬂ@Uf infdydt dl@edantol AWERRIrfbZ@e productlon of an
i mmunogl obulin, and the donmmin utilized in the FLAGS

RN A REFOsn P Ut Yastary afgiopnda theoit, syeseammenciptiyrrygildide mnd may be
usedh & ﬁhes%ﬁN) parg (?Shlh &L Q&Pf?(gn §11 ﬁa%/pac?pr}ateg&% polymerase

sequences, ose S
swhtas MoK TBMR& amdi Ibbedlge muclSﬁtﬁﬂe@l Elise pﬁﬁ:lcdlflre}. maljefewdBaucted

t.he purification domain_and.t GPR12 GPCR encodi ng
u%%agw&%}y rﬁ’%yorﬁ@%éﬁ pygilpble |kFt?’tSHP}é aphops proyided by Rba@nacla &

U?}thﬁ (RARLRSSH, %10‘1’1901’%0%5 %%ﬁ%n,an is. iR @S§ 'Eﬁgcl&g'xgéal Corp.

usi on protein containi a nucleic
(Aavdatidn @hﬁb)hswabdh reportersholaedepodabals mhich thiny be esbdbnease of

s BT B PEERUS TRV RS Aliokoan, S Bisinsaniygs gromogeni

e, & Well ad YubshbRERIOAEGD MihitRMs! Mbenedie d
agPorath o R o) it o S Exg%n P%ﬁftic‘i’é’s aﬁcpthellke

263- 281) while the ent er oki nase cl eavage site

pr ov S rpurifying GPR12 from.th

pr ot téllg% g ggs cérsnéel%o ﬂb ‘i}% é{dgﬁngp%shenggqug%iél#ﬁsm% be
cyttupdirtier tonditions sdable forhi®bApreddiontand rédovaly of(th8 Btein from cell

DNA Cel|l Biol. 12:441-453).
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 vector used. As
will be understood by those of skill in the art, expression vectors containing
polynucleotides which encode GPR12 may be designed to contain signal sequences which
direct secretion of GPR12 through a prokaryotic or eukaryotic cell membrane. Other
constructions may be used to join sequences encoding GPR12 to nucleotide sequences
encoding a polypeptide domain which will facilitate purification of soluble proteins. Such

purification facilitating domains include, but are not limited to, metal chelating peptides

such as histidine-tryptophan modules that allow purification on immobilized metals,
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Fragnents of GPR12 may be produced not only by
reconbi nant production, but also by direct peptide

W@ ysheses usi ng sol i d- phase techni ques. ( Mer rpdi/6Be00d/003845

(1963) J. Am Chem Soc. 85:2149-2154.) Protein
synt hesi s may be perforned bg manual techni ques or by
automation. Automated synt hedd s may be achi eved, for
exanpl e, using the Applied Biosystens 4 A pepti de
psgiainye §0121éms (tRe¢ pkow pEHfleatjon dfaimimotslifaddgmemics] afuliGPiRkPthe

BBt R B A GS SR R GoT sty b RARiSaERP e R imaalzsx Corp.

gear)tl Kwagstk lflth% indlugod f ¢1BSFabRSIRREE sy ifi
[ nvgntl onp thér eul S provi dagﬁﬁa @Sﬁlqze{dggcd%gﬁtﬁgmo ¢ ghecific for

F@@ﬁ@p Kidsprrgtespleinese (Fotieogsal, San DicgahCalif )GPRu2en the punflcatlon

BB L BRI PR B R crRs P el dofastitae puriication.
OI%SSMI:H e)eresfswﬁ%bt@B ?foﬂde%%ﬁé;&p@&s@ﬁ of RGu G rﬂ:ro%elg %Bﬁtaﬁﬁng GPR12

any portion of tha ene, including one or nor
apd amyeleiciasidl argeding 6@80411&@:16&1@11?@@0@@1&4 thovredoxin or an enterokinase

SR I 5 T G AR R B R g o
affrmtymhfcnmtogtgpmgmm Qfes&a%Bazn Poagf, ¢ abd1y, (19999 P&, Exp. Purif. 3

knockout _ani mal” i s a non-human mannmal, such as a pi g,

26328 be While the endaekinasaviieavage aifcpranidgs & mearnfssipotfying GPR12
fl%ﬁi {E@lf%41o°‘x1 FrotBN € afibuidns: eé%?shv%ﬁ@ﬁg # Qllggg)ﬁ?tgllng ¥s provided

used 1 n° screeni ng roce res tol
naKoUlbD anea@qmlwasmﬂ‘AGemmol.as.mwssas to test for
their efficacy as treatnments for diseases in vivo. For

exanpl e, knockout animals that have been engi neered to

be defiGleaRlor 'GPﬁfme{] ¢ ?fﬂdu%ﬂ gt oﬁ:> P’n%ng?r%guctlon but

assays to |dent|fy agoni sts and nt-ag JORI'S
algPRy dire@pepadssyythesisdsmiggpotid- ghasee:veﬁmmtee @1gpetiert J. 1963) J. Am.

cheiios oG 2T TSR e s he eoirhrmieiEb SSa dechpiques or
bieRRbzhatie. Qﬁt%ﬁtﬁd@?htﬁeﬂﬁﬁlap%e%elﬁem T@fr@(gmr%Ye using the Applied

adm nistering the drag to a knockouf ani ma
Bifisgetorms 441 Aipepiide Sa’ntileslﬁem(Paé@mﬁimg) tYieianifraginehtrof GGPR12 may

b%%;nttllxe%fsgﬁge Cpra?zrctglgr N34 tl?a yﬁ)hXed top gdu%glthep t%lil&lengt rmo ecull d

TRANSGENIC ANIMALS
(a) Knockouts

In a further aspect of the present invention, there is provided a GPR12 knockout
mammal comprising one or more cells in which GPR12 polypeptide is functionally

inactivated.

The GPR12 knockouts of the present invention may arise as a result of functional
disruption of the GPR12 gene or any portion of that gene, including one or more loss of

function mutations, including a deletion or replacement, of the GPR12 gene. The
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Ti ssues derived fromthe GPRL2 knockout animals may be
used in receptor binding assays to determ ne whet her
wao b@speiteesit i al drug (a candidate |igand or conpoOU/GH2004/003845
binds to the GPR12 receptor. Such assays can be
conducted by obtaining a first receptor preparation
fromthe knockout ani mal eng$Q1eered to be deficient in
GPR 2 receptor production and a second receptor
nprafpensandlode fingerpaing outationk reavimmayotatgehcodimy of wentodingrbgions of
ngg@ﬁ | i gands or conpounds. In general, the first and
d receptor preparations will be simlar in all
respects except for the source fromwhich they are
obt ai ned. For exanple, if brain tissue froma knockout
ani mirefexabbih sech adgwekoedinilay e nendiutreh avdmmsl, snmwsmrpl g, a sheep

rain tissue froma nornal | d
of §aRE o PR Agefe Ky il agfouwsher Ssoech Knockout
ahi@ERPinRY be LSdiah atletiing BASRAQkES Ed"i%eﬁt‘?ﬁleagi)ﬁ’irsts and/or a tago ists of
C‘preparatlons IS incubated with a |ligand known t o ‘birRd"

PR 1gpre well esopesiifer thbisefficacy aetreaioents fOMquas%mmm; of
the candidate |ligand or conpound. Preferably, the
candi date ligand or conpound will be exam ned at

severat extinifl€kabtkdu® AFaAY @bi RS bedmEh Bxde8t toltR d@'ﬁ'cfelﬂt in the
bi ndi ng qﬁ the known |igand is displaced by the t
Poghpiinmel GBR YR may be meetl ingssays thidehfyf agogtstsaamdlcmotagdmsts of

p ues31l rive ock
RGP RS RRRLENT o MARESAR AR P RIS
cdifﬁpotbﬁl) 111 @eﬁe@ﬁﬁd1ﬂ10pm6tﬂieata®hlyﬁﬁhfgﬁﬁ@fes@énsﬁ‘?xﬁfe%@ence of GPR12

proteins, which are thenselves used in the assays. A

reGPRIPEY A Bt MARAGssPmakithed by administenpe dhe drugeo p kneekoutrayimal as
d1*§@us%@cp§30$ﬁ AR tH Xynq? ﬁ%san%mqﬁéé ?Li LCWaE' pet B rpscél ng physiological

assays 'S mo
paranieeacould de neagymdis this dskayor escent or

chem | um nescent | abeling (as well as other |abelling

techni ques as described in further detail above).

Fur t PREMQI Rriva r88ARE 8PR 197kn % gﬁﬁx&?@&% bgﬁ%{fchﬁ dpgeptor

identified by adm ni stering ate comnmpoun
bindingj asghys ypdetemiing vbethrpthe potangjaf dmg (a oamalida@PRIzhd cﬁrztdmpound)

ich exhibit any of th henot
iR (S G radeh A S e e OB 1y ShaBirEh ot eceptor
prepREesS o Bf kEFIR: HBHans nefewaptblb@raeflaéhﬁhlcﬁﬂhlz receptor
nmet hods for generati ng non-human knockout animals ar

praductioniaag 2 secongrreerpitorduepdratidnelrom,.a Svnemsl@ewmo baweany identified
GBRPS ik ghlﬁ:&ssor%gﬁlpgl?ndsnf goe%gfa? dthé Rl ang SecBfid rrre]:ceptor prefparatlons will

be similar in all respects except for the source from which they are obtained. For example,
if brain tissue from a knockout animal (such as described above and below) is used in an
assay, comparable brain tissue from a normal (wild type) animal is used as the source of
the second receptor preparation. Each of the receptor preparations is incubated with a
ligand known to bind to GPR12 receptors, both alone and in the presence of the candidate
ligand or compound. Preferably, the candidate ligand or compound will be examined at

several different concentrations.

The extent to which binding by the known ligand is displaced by the test

compound is determined for both the first and second receptor preparations. Tissues
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animal to make a knockout mammal . For exanple, one or
several copies of the construct nay be incorporated

WO niog/021ee8 genone of a mammal i an enbryo by st anPi@r/aB2004/003845
transgenic techniques. In an exenplary enbodi nent, the
knockout non-human ani mal s oé the invention are
produced by introducing tran ]genes into the gerniine
of the non-human ani mal. Enbryonal target cells at
deivediiemdepekermpimals mey hgesctiarasirys diredyt or thatisows omy be

e ROyl o B i PRy B e gt g pedin the

a3sags. 5P pesféired kiddROS)anhalagheafibu¥s! THSE gi%nHQn @eﬁfab%d using any
this invention are sel ected forlgenera goo heal t h

T30 % cambitjtle yiith tirdingjasseysp Thisuvoudd inoludsi b'uthotutyhmmattdme

. f
rffi0tal R R0 L ARE AT bheif bplaBRERt abilicfan el ogrer
ltheHMgrtadflﬁg@&e ak dé@ribbeircnihydetanatepcconpl i shed by

any means known in the art such as, for exanple,
m croi njection, electroporation, or |ipofection. For

e e SRR EOORSR, B e ysaminirin

camliddte bompoumids, dtbieo p\rllmlypé @mnﬁfs dxipeeskiap tfiddtié88l GPR12, and animals
nore_copi es of the

. mal qli %(s to cause one_ or
Kg:g'rga W%fc}]tfa( ?‘ré’t(%flﬂ?f’eﬂlqnﬁtypﬁed@éﬁclt@sﬁﬁs asgeciated with reduced or
as#a}eﬁ!amrg}gssmﬁﬁiz re %&t#ﬁﬂn?@or{,m roduction of the

e fer

transgene construct 1nt ilized egg, the32 egg
nay be incubated in vitro for varying anmounts of tine,

r%&ant eﬁ%qto t he surrogate host, or both. In
VI t r © gt PoeqRsTating menheman kapekqu anigeebpare gescribed in
fulrfHes dé@M BRtdve rTrarQ%@m@ %@&n@@ﬁ&? Eard 1 (ﬁj‘ﬁohﬁ%ﬂl?%ethé E%rén line of an

enbryos in vitro bout -/ days,
agipat femakea §nodkent meinmall. v exmpme; mtecmslaeerswdpo@atfehe construct

host .. The of the trans cal | pul at ed
M SRR e S EOP BB BB Dhgandard (ansgenic
techiighésiCt by Sout hern bl ot anal ysis of the segnent of
tissue. If one or nore copies of the exogenous cl oned

construct remains stably |ntegrated into the genone of

per RS ko FBERRL TR e mnion

atepaohiged bg ahtrgyduathgachns, 3§ 1196 the g'Ehﬁhhé bt BE SoRhuman animal.
knockout altered mamma can be assayed after birth
EmSryanabktarsed Selort aemens dsneloRmeaighiegsican bateed teeinggedusee

trifls g8, PiFSBE! AhodY £L Giopendifll Sn BRS®ee' development of the

embryonal target cell. The specific line(s) of any animal used to practice this invention are

selected for general good health, good embryo yields, good pronuclear visibility in the

embryo, and good reproductive fitness. In addition, the haplotype is a significant factor.

Introduction of the transgene into the embryo can be accomplished by any means
known in the art such as, for example, microinjection, electroporation, or lipofection. For
example, the GPR12 receptor transgene can be introduced into a mammal by
microinjection of the construct into the pronuclei of the fertilized mammalian egg(s) to
cause one or more copies of the construct to be retained in the cells of the developing

mammal(s). Following introduction of the transgene construct into the fertilized egg, the
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acconpl i shed by hybridi zing a probe corresponding to

the DNA sequence coding for the desired reconbi nant
w@e@se21e2pr oduct or a segnent thereof onto chrpemeBaw@H/003845

material fromthe progeny. Those manmal i an progeny

found to contain at | east ggghcopy of the construct in

their genonme are grown to rity. For the purposes

of this invention a zygote is essentially the

egHMmat tbe drcudhted inlivittodiod varglng amdunks éfdinee paldimpidnted into the

deve i into.a conplete organism. Generally, the . . )
S Rt S T T KN P —
Ohdebemont BERBAin @ ih\Rfatd W8t LBlyok i@WitdY fok fbsiitaly Yay¥epending on
the fusion of two haploid nuclei froma ganete or
thyepirediess and igs reimpdarng lremn &ntorthel ssirogats hoste ones whi ch

are naturally conpatible, i.e., ones which result in a

viabl e zygote capable of undergoing differentiation

and @Ry tapBh6F B andehitany nRRipilhaied SaBOE car Bl Rl r the

a euploid zygote is preferred. If an anéuploid zygote
piesensp oA theec@nstryss by Seathermblet anadystsnfdho segmesit shossud. Iiohe or more

han one with respect to.the eupl Oi

ot e PRlEud BRSOt FRREE Sahd gl e senome of
s@hil@briaiue 8mblyds 2itl i fdssiBlel 9 eStablidhdferPb@d® #h6@dout mammal lines
consi derations, physical ones also govern the anount
cargying theanegenicaly addeshronsiiectgenet i ¢ materi al whi ch can

be added to the nucleus of the zygote or to the

genetic material which forns a part of the zygote

nucl hslittérs of kngkoet dlkrdhinenhals daf beelRyed aftbsRthithethe
. amount  of exogenous gtenet ic material which can be33
ingorpatRtios of the qopstrys) iftp dhegrmame alrecofismcing. Breferpklyr hiscassay is
| B ' ' i nal.| the ..
o eSO ik PESpbpn Ty AT etk e for e
desired edonibinant fidtgin poldutiesrsa segmenphyebf ehtoehf@edsdontl material from

addi ti on_ nust not be so great as to physically destroy
the REPBFEpTIASE (PGS BB douneh@ MK e ong feRy @fthe construct

intth&lr BAHIRRY ar8 BFbWiRtd Bhthriff. DNA sequences will vary
dependi ng upon the parti‘cul ar zygote and functions of

t he exogenous genetic material and will be readily

appa}{;.err‘g1 to one o%if}ilx'l l ed %.n t he at\rt, bec.a]isg_@#ﬂe ) o

genetTc HRUEPTAI "TAETHET Y FHROUeRSGERGASY Herermgtion of a diploid
celiawlgth & cap@le bh@evepspihd infda é_&ﬁ?te_& SR aitisRCGRAG R LY dbte will

capable of initiating and maintaining the
begompsisedof an eggcanttinaswaluslsns farmst, either nytyolly drartifically, by the

. ' r i T, r_of capies,of the .

QT e GO T O R ST T T
ones which are naturally compatible, i.e., ones which result in a viable zygote capable of
undergoing differentiation and developing into a functioning organism. Generally, a
euploid zygote is preferred. If an aneuploid zygote is obtained, then the number of
chromosomes should not vary by more than one with respect to the euploid number of the

organism from which either gamete originated.

In addition to similar biological considerations, physical ones also govern the
amount (e.g., volume) of exogenous genetic material which can be added to the nucleus of
the zygote or to the genetic material which forms a part of the zygote nucleus. If no

genetic material is removed, then the amount of exogenous genetic material which can be



10

15

20

25

dependent upon the total anmount of exogenous genetic
materi al added and will be the anmount which enabl es

wo b@sgemes i ¢ transformati on to occur. Theor et i BEl/G$2004/003845

only one copy is required; however, generally,
numerous copies are utilized, for exanple
1, 000- 20, 000 copies of the t$?ansgene construct, in
order to insure that one copy is functional. As
aﬂé@jalrs dﬂgntqdé)yﬁh@s@ﬁuntuwmelmwﬂé he absodred wiithaut deing rphpacaﬂ}y
qﬂ;a%e65%> 3¥ Qg nnrg t han one functE%@L 9.8 (P
LNV SPREH L5 YRymE 06 GRS TIQUTHAC UG gt buseige Witfnot exceed
aBdSlhqf(DCIﬁcdHﬁ&s PRy YiRhICe TR R STHbRion Phust K6t KRIL é‘%g@ tpglﬁyswally
a

sequences. Any techni que which allows for the
destraytbe siebdin of e geaeiei Bhankivkmgical lilnfitod theminebar agdivetiety of DNA

ilized. so
SRS AR, Aelihe ST oR har PR rue ahd FiRVigngf the exogenous
genatistrhaterisl@hdl Wil be e¢add9RPparen b o6 kkilledin theArteKQARROME genetic
genetlc material is preferentially inserted into the

nipiREiabiipc g@ﬁétth%e&%@rms ZEngSic mrterial pf he trwﬁmg zygote must be
oS g A B P G B Brcopmen o

ﬂm&@gnmﬁh&hﬂﬁnuﬁhmgmgmm@dard nethods Usually, t he
surrogate host is anesthetized, and the enbryos are
inserted into the ovi duct. The nunber of errbryos

i npl ‘T‘H% Flgm'o&t @Hf trYlAS e{}\%%%n%e vl n‘% %cglgggcf R zygote is

but w usua e conpar a
dgmndﬂg uphe t}E{Ietal ersometof reabgeylom gehecie snatdsiud @H@MI and w1ll be the
[ of the surrogate host may be screened fo

amﬂgm&rf@&i frablesthe gmetic gﬁaégfgrfaﬁl%*fto PRIt Tm@t@r@&slywbaw copy is
eguira@moevevat Fé’rg:rralﬁcio he8RiRY cb eplzute i1136E ‘?8Pé>d ﬁgﬁ‘é’ 1%%420 000

out hern bl o rthern bl ot ana ysi' s,
caphies ofithe trmﬁgbmauql inorder tb ewsie thapm’ret dcmy 1©funt;h6nal As regards

trans ene. Sjs usin n ant i body
R RS et i so ey Eass (ns Guemordhanene
fuRaRbRANE BoRSofdAciR bf Bk Adek8 eRbgeAB DNAN@quBRleh ffle Iﬁhce the

screening for the presence of the transgene product

phepetypig ¢Xpressiqn of sheaxegenad DNAsequentes: i ssue and
anal yzed by Sout hern analysis or PCR for the
transgene. Alternatively, the tissues or cells

beI | A dechiqRy MheSallowe fof BiRPaTN®N I tHd Wk oBbfHIR Senetic material into
vels are tested for the presence and expression of

¢ gengtic Jeaterial ¢am he vlizadesoriongag byssi @t dpstn@Rve to mn@g@,muclear
oS 940 P L 5 e s s
is @vﬁbmatlalitggmbdfr&:dpnmsthm nacleit gehetid mawes gleemicroinjection.

l\/Ilcro1nJect10n of cells and cellular structures is known and is used in the art.

Reimplantation is accomplished using standard methods. Usually, the surrogate
host is anesthetized, and the embryos are inserted into the oviduct. The number of
embryos implanted into a particular host will vary by species, but will usually be

comparable to the number of off spring the species naturally produces.

Knockout offspring of the surrogate host may be screened for the presence and/or

expression of the transgene by any suitable method. Screening is often accomplished by
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include, without Iimtation, suitable biochem ca

assays such as enzyne and/or inmunol ogi cal assays,
whe®sotmees cal stains for particular marker or BCORGBR004/003845

activities, flow cytometric analysis, and the |iKke.

Anal ysi s of the bl ood may alég be useful to detect the

presence of the transgene product in the blood, as

well as to evaluate the effect of the transgene on the

Jashers blot oy etthers bigtgaslysis, usingoriprobe Hat am@rrmlﬁeq:ntaﬂyao cht least a

AT PanE A Bl GRS hae D ndE e
edewcwdom the trafsEeRe B be BRipYY el A ak Qltsrihd W @hdlftionht klthod for
to the blastocyst stage. During this tine, the

SBICERING AeT 188 Peapndsef gy e eerecrrodeat  Bypieadly, PAtetstiirepared from tail
264). FEff
A

tissiatomesils B@eﬁ@i@@pfa@@tb&@ﬂtﬁs ek lav e dhagHeMalR 14 bt tb 6l for the

t he Mouse Enbryo, %an eds. (Cold Sprl Har bor

PIESBRTCANGr R PISE8E Of the TERNSESIE HEBAOHIen apgyjs orfieR yalihaligh any
he transgene is

P e g ke PRI P T ovi s oar ryi ng

t he transgene (Jahner et al. (1985) PNAS 82:6927-6931;

Van der Putten et al. (1985) PNAS 82:6148-6152).

Tr andHECRIYH qréd@agvalyneéhﬂﬂséplf Peluaing fheopresanae f By transgene

it del GifhGud | |

A S BN B2 PRI e RRRLEYED, Blenevrue gy

immuablogichD&apys-hMBOldgicd sBER- faﬁﬁa)rtlcwllat markat bvelzyme activities, flow

infection can b rforned at | ater stage. Virus or

CYOREIG AR AR HEITTke: ARAYES of fedleatmay Ao b gseful to detect the

RisasdeQraRd Garst émt%d t%t}fé'bl c(d1%§3v)e11'>lek

p238 623- 628{:l Mbs T o(l)mders wi | djgehﬁ%%glecef CtOfthe

trahggene an slgeeln@els pﬁw:@qun d:mep of blood welbcangd athartlgod cx)rmtltuents.

subset of the cells which forned the transgenic

non- human ani mal . Further, the founder may contain

vari QésrovRalriafectidn cdn@ey Ed @Ra t@intidi8cd rANTHR B tAL non-human
different positions in the genonme which generally wll

agigpl c e developinganosfifuspan anghrye ﬁ@sbw@lntrccbm vitrp t¢ ghedilasgocyst stage.

CPRRLH S g P P IR B R R o070

Pems YR 126GNDEY). EffRiend lnfec(tibﬂ&ﬁ):héslblﬁftamereé\ld Jmtmelea ppenBHfmatic
target cell for transEEQe ntroduction_is the

UEHBIEPbIte MOV Micczanp Peitugida @danipplating the Meysgitivalryp, Bagan eds.
(@61@ Sp%%%ﬂ %oﬁiﬂ%@ésscﬁ%lﬁ@fgglﬁ%{f ﬁ%@nflhé Y58 ector

ryos (Evans
s@ﬂn 15etlt tbﬁﬁtro@rcacﬂﬂleetyans gate ia kyplctalls'&ﬁ)apﬁhitlunelefectlve retrovirus

c%%%gg 2 25n% Beng @%@g{ ?tsa&n(twgl%)tPl\gl%g %?f@ggl%%? Van der Putten et al.
(1985) PNAS 82.6148 6152). Transfection is easily and efficiently obtained by culturing
the blastomeres on a monolayer of virus-producing cells (Van der Putten, supra; Stewart,
et al., (1987) EMBO J. 6:383-388). Alternatively, infection can be performed at a later
stage. Virus or virus-producing cells can be injected into the blastocoele (Jahner., et al.,
(1982) Nature 298:623-628). Most of the founders will be mosaic for the transgene since
incorporation occurs only in a subset of the cells which formed the transgenic non-human
animal. Further, the founder may contain various retroviral insertions of the transgene at

different positions in the genome which generally will segregate in the offspring. In
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Nat ure 322:445-448). Transgenes can be efficiently
introduced into the ES cells by DNA transfection or by

WO edosoyieegis- medi at ed transducti on. Such transfpCTe#2@$H003845
cells can thereafter be conbined with blastocysts from
a non-human animal. The ES cells thereafter col onize
the enbryo and contribute t 0°% he germline of the
resulting chinmeric aninmal. For review see Jaenisch, R
a@d@l’@ﬁ) it ScAlempess DI IABETE FansgEhes ipreetbe germ hive by iintreuterine

Prnbel Sirtdo) s Bibtater eibad G4 (6 warp)

The nucl e| c acid construct conprises: a) a non
honol oghous repl acenent portion; b) a first honol ogy
r egi o°n lléldap@df W eclbifor sfansgeae Tadoetbdnoig shsembryonal stem cell

S ST R SR 2o UF o PSR ES ety VB 88 s it
efﬂb‘%y?ds (EPB]SZ AaNE(198NURRER; 292AIB4C]562 BSRTON Jer P TPI9RAY Nature

| ocat ed downstream of the non- honol ogous

PRE5AASRRssISH £l oh (19560 PR i %ﬁe%gyam@omsmem (1986)
t t.
Nl a2 ] SRR s dah Be BB RoodaBE b e 2 oflis by Diva

taasfoaimeoriby e tgvitus- @edhic fratQiotsn. Suoh @fanéfBaméd EScells can
ene sequence 1 n a naturally occurrin

GPR12

thesenpdige ge aembmed vigpelastooygigiftame agPIlumeRanmals ThaRg cells thereafter
f for

cﬁﬁﬁ%@%h%%ﬁﬂﬂp@%%ﬁnatﬂﬁ%ﬁ@% gemﬁrr{ hdg‘ffﬁeﬁ um%g %P g animal. For

rmmtsemtabmadd Rar{1988) Sgence240SRH8214ydne i n a host ceII

when the nucleic acid nolecule is introduced into the

host cell. In a preferred enbodi nent, the non
h
oo BEPSHORLAGIERD RRt 80 RTDE hfe AR EROERRL Sy

d'ssehmingi acﬁiP]é kpeawsin carhosta&i;leﬁhenucpele faendaimlnytrmdn cbm@tisg: &) a non-
neo 0S hotransf ase gene operati vel i nked to
RSBl BrRSRTS D) AT SPRE CPCREDN PSS eam of the non-
hbﬁl@ﬁ)‘@ﬁﬁ@hﬂ@l&%@h@ﬁﬂ Cg)di‘ﬁd‘n b GRNEEALIBLY 8 1&911&\9%%21 nﬁ@i):otlde sequence

Construction of %ene tar etlng vecto
withryubsteeiied adantiey oreefirshoBRI 2 gera @qumC@narai @meomchhcgeology region

B oulmleina O Bl hoRes s Fetcet ROy B pectl homolosy

rddi@hiigga Atelbaeledpitnce dathngbdtid e iRy ©eHeestEGPREDgene
I'D NO 4), usi ng standard techni ques. The isol ated

s¢aAyensfe theprrogbHBRil ¢ gencotsadense haying g lpeationideringiieara phidhg first

R e PR 5 ST PABR AT . adiinay e

first and second homology regions are of sufficient length for homologous recombination
between the nucleic acid construct and an endogenous GPR12 gene in a host cell when the
nucleic acid molecule is introduced into the host cell. In a preferred embodiment, the non-
homologous replacement portion comprises an expression reporter, preferably including
lacZ and a positive selection expression cassette, preferably including a neomycin

phosphotransferase gene operatively linked to a regulatory element(s).
A GPR12 GPCR deficient transgenic animal may be generated as follows:

(a) Construction of GPR12 gene targeting vector
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The murine genomc locus is partially sequenced to
enabl e the design of honol ogous arns to clone into the
W arogerieesy vector. Two regi ons of DNA, typi cal PGT/GB2004/003845

between 1 and 5kb in size, fromeither side of the

region of the open reading frane to be deleted, called

the 5° and 3' honol ogy ar ns, 3@re anplified by PCR and

the fragnents are cloned into the targeting vector.

The pPdsiind GARO? ge¢dvasie chunes afesisalhtod éronsonionst laage insert PAC library

Ut E@@(@”&?&% Lﬁ@ﬁ%@‘ Bl 'sg{u%ﬂggéﬁgﬁﬁg §ewenpart of the
pkdASd FRBRE 8Péh RAGRAR TAghd @IV Rrk%%ueﬁc& SESIONOVEL EQB% glscmdard

prepared where the del eted GPR12 sequence is replac
teohnigues -k dseddtedy pusing €RI2cgnomimglosssdirotheamestriction mapped in the

endogeno e _expressign.reporter. (a i
et PR et SRag 3l nule SR hies and svadir geehmiques.
cassette conposed of a pronoted neomnycin
phosphot r ansf erase (neo) gene, arranged in the sane

or i efthamwimezgsnomis IGRRII2 pgeiadly s¢diendadanshelleitiondesigh of

OB BRGSO £3 P PG YEEiPT Ul oBiP™ o SDRcpRcally
bES&eh tiant 5281 ¥ies dtorh tRRGR &SI therRSRM df&H@bIt)eQﬁ%ﬁ‘ﬂln % Brame to be
Dul becco's Modified Eagl es nedi um suEpI enented wt

delgtzdrealled thep fandsy hiamolamy ave ve emplted by EBCRandthafitagments are

1 ne, - e nt i-al 1.NO iLds, 100 niv
S P R st R E Py b sCH AR of Bk Samra ¥ i eyt 2 homologous
rdodeibdriatiolyRelent Will Fusdtvngied ddaipt YheaGPR ESg &R Bysdadétehg at least the

subcul tured every three days. 5xI 06 ES cells are
S¢VeR AN adncaRbroRe fPannijg regions. Aclargering vestaisigipgensyed where the deleted

t r.atj ' I 4
ARl BBl T nEARORIATREE AR olBol of f Encogenous
gateeexpmés’simnéebdmr (erdmy—ﬁnc}(dpgnmm le(gené)ﬁprsiergn 208 sefgétidn cassette

neo in. ones are picked . into 96 ates, )
CPIEpP 6539{*] éd’r%lﬁateaﬁﬁ%lﬁéi&a PhEsROHARSTAY ?)egﬁﬁlédalwgp@:ﬁl the same
ofibnth@&N4d th¥ GHRAPEREN Whi ch honol ogous reconbi nati on

had occurred between the endogenous GPR12 gene and the

targeting construct. Positive clones are typically

identjfied, at _a.rate,qf 10.5%, These37 ¢l gnes where
expak@ed tdrcsalgﬁcgﬁp P‘é%?ﬁ“&fyélst%%&@’f??‘@i SP?H&ﬁaﬁ% uf fi ci ent
high quality DNA to be prepared for Southern bl ot

confirmation of the targetigggevent usi ng external 5
and Embsyeiséstemede]ls (Eyang asd Kavfman, 3P8bede celsure®os 8, neemycin

re%ﬁtan% gr(r)l%ryoﬁgf ngr%blzagtof%e&é%rlay%r gflo% i(?l?l;lﬁ?)éc%g;s%odified Eagles medium
supplemented with 20% Fetal Calf Serum, 10% new-born calf serum, 2 mM glutamine,
non-essential amino acids, 100 uM 2-mercaptoethanol and 500 u/ﬁﬂ leukemia inhibitory
factor. Medium is changed daily and ES cells are subcultured every three days. 5x10° ES
cells are transfected with 5 ug of linearized plasmid by electroporation (25 UF capacitance
and 400 Volts). 24 hours following electroporation the transfected cells are cultured for 9
days in medium containing 200 pg/ml neomycin. Clones are picked into 96 well plates,
replicated and expanded before being screened by PCR to identify clones in which
homologous recombination had occurred between the endogenous GPR12 gene and the

targeting construct. Positive clones are typically identified at a rate of 1 to 5%. These
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(c) Generation of GPR Deficient Mce C57BL/6 fenal e
and nmale mce are mated and bl astocysts are isol ated

wa@eoo3/os7edlays of gestation. 10-12 cells from a BPCIDEBR04/003845

clone are injected per blastocyst and 7-8 bl astocysts

are inplanted in the uterus of a pseudopregnant Fl

female. Alitter of chineric %bps are born containi ng

several high level (up to 100% agouti males (the

clyes wiheroapandsiddopllowdépdmae o beizommarand isbificiam high qelitysDNA to

descendent [fromthe tafrgeted ? ne). The nal e chi meras :

b PECTRERCLT Py P il on R Ian oAt egssing eyt usjng extemal 5 and 3
. : L5 . i v . epat

VST AEILE AORERPOOS Aokl T e S8R

404 7A3NAMN9).r ansgeni ¢ ani mal s Al so cont enpl at ed

according to the present invention are non-human

transgenic animals which results in the over

eXPr g85G:eMkr ffon FFIGER INESSRQ: MiceUnder expressi on (as

conpared with suitable controls) of the receptor. The

animal s are useful to identify agonists and

anta ists.of the receptor functio n also .
F her SpUY LFHYE NRHPFE GHe eroAgn Rt PaT HIAGEC Bedsolated at 3.5 days
ofBéItRRMI ¢6-1TRYINEFEMRI WS ASnARL M estSd Pér BALGIRMARE A ]
R 2 pol ypepti de. For the purposés of this invention,

biagtocysis are'implantaddy the weiue ©f appersiopregdantd 1t fomabeohtlitar yf chimeric
includes but .i.s not Iim,ted .t onal., )

oyl st B PothaitiRe Vet i B9l @ 4P POOBL, SR i mpalgs s asouti coat

céladr fndaa e Mhecdatdsiition &f byllPddsadhdex i &f Shdiardetddl @be). The male
Such fragnments include fragnents of whol e anti bodi és

chimests e fuated Visefamale el Mg laand; WP myice gind germlingetransmission is
: ' ' . |l
ABERThRA0G e ouliEBR IR 804 PR PER e BRI eSpestEpNE o

ot her synthetic proteins which conprise the
antigen-binding site of the antibody. The anti bodi es

and HBg RO waRdTapsgenic3niBalshunani sed anti bodi es, for
exanpl e as described in EP-A-239400. Furthernore,

anti bodies with fully human variable regions (or their

f r agidsu eonterhplateé xeupdiag t@thedhesent ineention ddSndlahemian transgenic

No 5, 545,807 . and 6,075, 181 | b d. i
oG G PN G Prossion O iHASE HFRRLH OF peFKpression (as
chthPAre@nad suGBIE ¥bitYol§f of thiereceptor.

The animals are useful to identify agonists and antagonists of the receptor function

an also therapeutically.
Antibodies

As herein described antibodies may be employed as agonists or antagonists of GPR12

polypeptide.

For the purposes of this invention, the term “antibody”, unless specified to the

contrary, includes but is not limited to, polyclonal, monoclonal, chimeric, single chain, Fab



subst ance am no acid sequences, are especially
preferred for diagnostics and therapeutics. Antibodies
woreapshozreps oduced by standard techni ques, such BGT/5$2004/003845
I mmuni sation or by using a phage display library. A
pol ypepti de or peptide of the present invention may be
used to devel op an anti body known t echni ques. Such
an anti body may be capabl e of binding specifically to
fragmegpsRnd fagotenisrproduded hyladiphexplessigmiibtary. éiuch fiagments include
£ O BB g il S Ry 7 gt ubstance, By,
R(aBM)aidsSeeb W fedbndts, WA e SRMPARILOHRE (CPIP FlstdddSroRkins and
pol ypeptide or peptide of the present invention.
othep sYiiheity pyateinseviiok compassi the antigenuding djte vhthte sntibgdy. The
I ncrease i.nmunol ogi cal , r nse. Such . .
5 allhddie Rl ek DS R Ren P BE AR Rt ERBOES Toreatinip s cescribedin
BP-A€38400 Bhhé& ke, At b MeH e U bl AR giofid (o 8k
active substances such as gésolecithin, pl uronic

frsemgrip)s forsappnle) srisscrpepin HePatest Now hi4§igi and kéyhABe may also
SRR oD o B R, BERASESA o e

syisstanct aminoy/adid sdqubndes)@e eqciall g preFeréd £ ddYioffs and therapeutics.

enployed if purified the substance am no acid sequence
is adm ni stered to i nmunol ogi cally conprom sed

i ndi W : ' | ng.systemc . .
10 ot o uuBEs bl bk BEodHEREY Sl d WellHial. Y YSp PiRbugsation or
buusing nehbgeldiaplapilitiiang t o known procedures. |f serum
cont ai ni ng pol ycl onal anti bodies to an epitope

obt ai nabl e from a pol ypepti de of the present invention

cont aj Tt hesS; [ I I
anti ooy LR PURRE iRy oAy B ki B UG 08Lp an
amihodwﬂw_d@pwph?chnli'cpchlrﬁwh @8 aﬁﬁﬂvocb'rmai%bé nzg;a_ﬁleaﬁg)inding specifically
0 iAN 0 on anti sera are known in the art.
P hREFR an Srclne o basBe gy be made, ¢ he
i nvention also provides am no acid sequences of the

invention or fragments thereof haptenised to another
15 ani n¥ petycdonnd quidhmeiesfanr desired asselermdmogmmsl {eng.amionsd, sabbit, goat,

ns. naocl onal .anti.bodi es directed agai nst .
e OER R Y RS REE o B O Rt PR G g .
péligeride e peptidevsihd Priasen@ mvahsen. *B%:péﬁ(ﬂﬂ% oM i Rk §ReieRYvarious
one skilled in the art. The ?eneral met hodol ogy T or

AdtaYankymAY e 8peshialingpase poauaslogicahiasponsondizchi asjumehts include, but

aljé'ﬁBY‘ﬁmited to, Freund’s, mineral gels such as aluminium hydroxide, and surface active

20  substances such as lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions,
keyhole limpet hemocyanin, and dinitrophenol. BCG (Bacilli Calmette-Guerin) and
Corynebacterium parvum are potentially useful human adjuvants which may be employed
if purified the substance amino acid sequence is administered to immunologically

compromised individuals for the purpose of stimulating systemic defence.

25 Serum from the immunised animal is collected and treated according to known
procedures. If serum containing polyclonal antibodies to an epitope obtainable from a
polypeptide of the present invention contains antibodies to other antigens, the polyclonal

antibodies can be purified by immunoaffinity chromatography. Techniques for producing
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I mortal antibody-producing cell |ines can be created
by cell fusion, and al so by other techniques such as

wa@lreosn27628 ansf or mati on of B | ynphocytes w t h oPCDG8R108/003845

DNA, or transfection with Epstein-Barr virus. Panels
of nonocl onal anti bodi es prqﬂgced agai nst orhbit

epi topes can be screened for”*%arious properties; i.e.,
for isotype and epitope affinity. Mnocl onal

agdl quéwr@qumglow aptisspnaedknawiiy thmyt fieetdar Gaesushiantibodies may
d f..ant] l.ecul
BRI Bl B i R RIS FRLFTRUSE o fogmens

tieot€of heptehibed tbadoth@f, anki6 aéli REueRERof BB ifHRNOE!
descrl bed by Koehler and M Iqst R (19751 tlr'llréenglﬂ‘%hhﬁls or

hom@nugs5- 497y, the trioma technique, the human B-cel
hybri doma techni que (Kosbor., et al, (1983) | nmunol
Today 4:72; Cote., et al, (1983) Proc Natl Acad Sci

80: 2@42@10212)3@1) anibG ek @ir: Rydisk cb 6528165 ré i ol ypeptid
Monocl onal Aﬁtlbodlg¥ an?gggkcer Tﬁéraéy, r)ypqgleor

et
P?P;tl@@f thq RigseRt mveskon ¢agcalso eggadily pradueedibyi ane, skilled in the art. The

h
SRS LR RSB0,y GAE | oo
Ithoooetal mﬂao&ppyodgemgs:en (l)me\‘b&a'ihl b cedt®d BE td1Bfudlonhand also by other
en specifici tly and bi ol ogl cal

RO ok OB DSBHO TR o GhiymarPoC S V{BGDA)SRITBNA, or
sttty SIORSRT HrR ol NGl o ppAteed agans

oditkepispesitn be splebmadnat vartdug propecties; Delpfordesgsd dritpitepe affinity.
t he production of single chain antibodies (US Patent
No. 4,946,779) can be adapted to produce t he substance

S peCMdn@cl%hﬂ%ﬁbG&lé‘é ﬁ‘lagBE b%ﬁfeﬁ%su@% | . el(l:ltﬁ'.g.lg WRED Rrovides for

nmonocl onal and pol Ich a aga
the predugtien Of)mtlmdb llreal¢cn1¢ﬂmba qootiyyeptced énes 1npmnmred Ehesfe include,

t ticul
bl R TR p e Rkt BrR b Febibiy aethibodby Roserand
MiBteRBES7Y NanF8uBeUubS 1Py, t1iNRRASIHRAR e, ﬁ‘i@thhg%‘fi'l?ﬁell hbridoma

particul ar, my be used to raise anti-id
teﬁbﬂlﬂl!?o@i%bor Al (1885 ippeunm flodani#&8; Gete., et al., (1983) Proc Natl

| | t
LT3 ) S R B R B e
Aniéisidiescind Tenberi Theespyl, p. 172961 A1gn R0Liss) HEOTYPS

antibodies are known in the art. These anti-idiotype
antibodies may al so be useful in therapy. Antibodies

ﬁ"i\l aﬁﬁﬁﬁ)gxy %é&qﬂﬁ&%el%{lob&gf& 'tl{EgpljoHuc\H MFPERAUGL a(r)l[}b(i)&}es”, the
sphclng of mouse antibody genes to human antibody genes to obtain a molecule with
appropriate antigen specificity and biological activity can be used (Morrison., et al,,
(1984) Proc Natl Acad Sci 81:6851-6855; Neuberger., et al., (1984) Nature 312:604-608;
Takeda.,, et al., (1985) Nature 314:452-454). Alternatively, techniques described for the
production of single chain antibodies (US Patent No. 4,946,779) can be adapted to

produce the substance specific single chain antibodies.

Antibodies, both monoclonal and polyclonal, which are directed against epitopes
obtainable from a polypeptide or peptide of the present invention are particularly useful in

diagnosis, and those which are neutralising are useful in passive immunotherapy.
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popul ati on or by screening reconbi nant i nmunogl obulin
libraries or panels of highly specific binding

w0 e@gmeitess as disclosed in Olandi., et al, (198C1/GBe@a/003845
Nat| Acad Sci 86: 3833-3837), and Wnter G and
Mlstein (1991; Nature 349:293-299). Anti body
fragnments whi ch contain spec Yic bi nding sites for the

pol ypeptide or peptide nay al so be generated. For
l\é&rm&rxal an{poHic rin gawicukar) may belesedbaraise antinisliotypevinttinddies. Anti-

1. he.F(ab') 2 fra nt.s i.ch can be produced,b

8ok AR RS o gl R R R WG B e BT Ree Gk substance
ahd/@8 BBt Szt Gihichastoleeti Ge Relealr & TRYhIigHIThARI i-idi
ool i desbr dgeﬁﬁ%f the F(ab') 2 fr a%%n? PihidiiPant-idiotype
apjipedienaare kaeWn InHhp adx Press shdridiotype aniibediesapaypelso be useful in

HRQ ructed to allow rapid and easy identification of

nontocl onal Fab fragments with the desired specificity

(Huse WD., et al, (1989) Science 256:1275-128 1).

Techni ques for the production of single chain

ant i Bewibedies may alspde progyiced by imluping)in wéve pabdustivs in the lymphocyte

d ' ' ' jes to .

OB ABGEor ) R e Ao ARLLBR b Fick Brpacts ofienly
spacifid biedingreppents s distlobetinnQriaidiebr RIS Pro¥NatbBcad Sci 86:

used to express humani zed anti bodi es. Thus, the
3B et Dr b WP e Al epRic 98K Nusts B 28B43R

conpositions conprising them may be of particul ar

t herapeutic use in the treatnent of neurol ogical,

r epr ddtibody fragroemowhichedoatairlspeaifit Wiadihgsitesdoh e polypeptide or

coglei ti ons. Such neurol ogi Cﬁl condi tions include but
Peptidepay ¢lporbe gaperasedy fpr 6???@1 F- SWER Eragments inglyda, Byj a1g not limited
o bS] il (BICRICRH bipRaRRES by BASH HReich HifeARfbody

Ss an

epi | epsy and epi |l eptogeni ¢, dizzi not i on
nleskitesnsl, therBatoiragraento whithsea de generdted ibyeadesngothe disulfide bridges

urona sfunctions,. as || as pain including
ohiBg iFgagbpbﬁ f%“t?gpsn Altgrmslly ) Kb crigss n OGS 2R3V constructed to
allfonp @4pAY bk els§ MdenB@BATRASf thbifoc®inaMrab fhim! QifMRL 88Fred
and di abetes. 41 DI AGNOSTI C ASSAYS In a further aspect,

sperdichy dHupe Wihverrli 61988) Seicaes2¥: HFShid8 Hor t he
di agnosi s of a disease or condition selected fromthe
group consisting of the followi ng: Al zheiner's and

r el aTechnitjues dsrahe ploduktidibeitisglel thaa afibRRs! (BRS P22 NNb. 4,946,778)
epi. | ept ogeni c, dizziness and notion sickness, notor

caelsube tapisdde produge singlesdiain astibadiey brpalyrppsiflemefithisriayention.
ABD, Waldgefi® nBB, br other organisms including other mammals, may be used to

express humanized antibodies.

Thus, the inventors consider that GPR12 antibodies or the compositions
comprising them may be of particular therapeutic use in the treatment of neurological,
reproductive hormone related, and certain other conditions. Such neurological conditions
include but are not limited to any one or more of the following: Alzheimer’s and related
diseases, Parkinson’s disease, epilepsy and epileptogenic, dizziness and motion sickness,
motor neuron disease, and diseases of neuronal dysfunctions, as well as pain including
nociceptive pain, hepatitis, muscle degradation, hypothyroidism, pancreatitis or MI,

multiple myeloma, and diabetes.
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i ncl udi ng noci ceptive pain, hepatitis, nuscle
degradati on, hypothyroidism pancreatitis or M,

waoredosiopiees nyel oma, and di abetes conpri si ng t hePGI/6B2004/003845

of : selecting a sanple of cells froma patient to be

di agnosed; and conparing the, expression | evels and/ or

functional activity of GPRlZ”ponpeptide in those

sanple of cells with one or nore control sanple/s from

THAGNOBRYIC A%fAWSdual s. This invention also relates to

t he use of GPR12 pol ynucl eoti des, GPR12 peptide |igand

encodi ng pol ynucl eoti des and pol ypepti des (as well as

honollegyesherviapdcBhSprasht dRehi¥at bvoalel ASERRIA fok e HEShosis of a

in diagnosis as di agnosti c reagents or in genetic

disgaseyagicendifige selpetedbpathe gravpenasisting oft tbe follaydpgibhleheifner’s and
s USY {0 . | ei.c_acids (including . .

B8 RS PR, GsliE e raliy Moge aflpaingss and motion

sizRihésb0do®8 nageh AfdeasePiRildi akosscARg] ayidufdibas ok MEANE pain

. pol ypeptides are al so useful in such assays. Detection

ingludingeciecptive prim bepaiiie nopRExlegrdation hypotheroidiamupaicreatitis or

N ARG lorh 2 A8 WAL Wi R S oS or et ne o

di agnosis of a disease or susceptibility to a di sease

whi ch results from under-expressi.on, over-expression

or aPtlesting Bsapnie f ¢shls Sronpatieny fo be diagrasadiadnd) | gands.

I ndi vidual s carrying nutations in the GPR12 gene

(i ncluding control sequences) may be detected at the

DNA bemphrityytha expiessitryleoéls badbnfugugsnal kot viexs®PR12 Ppeptide

. be i solated froma patient and the DNA

i GRS IR Shocantil Fhedr TesRegn Rl Femlefulomhealthy individuals.
identified pattern is conpared to controls of patients
known to be suffering froma di sease associated with

over Thisinventionatsoablates tatheawp oEPRAA pofynGEI8dtdes, GPR12 peptide
.Patients expressing.a genetic | ynor phi sm pattern
g ePPadiog PhlsFclenres 50 BSlybndiis i Bhasio halpevaserrisets and
déienved ihefbonIBPELd iR dRpAbYS h$ diafndshe HRAR oI EerlERY ahfysis.

conduct ed by any technique known in the art.
Naglgiepceds dompleneniaiy$o angapablesd hybrididingyto @8R 2miusiaigacids

RPN DEPLFRET Rl AR iy Ben b PP s ppiger PR 12

plepitides piEGPRIV Sighndpol§ipptidedins QRSB ﬁpmh%lsags.t h
the over- , under-, or abnormal expression of GPR 2 by
detecting the presence of a DNA pol ynorphismin the

igte Nepefdiisy SP% In(ﬁ'iat‘%: 1%‘]‘1% AthfBPRIS %81?&9 %? 0 %P }le{tgrlall h&%a gene,

S expression.
associated with a dysfunction will provide a diagnostic tool that can add to or define a

diagnosis of a disease or susceptibility to a disease which results from under-expression,
over-expression or altered expression of GPR12 or its natural ligands. Individuals carrying
mutations in the GPR12 gene (including control sequences) may be detected at the DNA

level by a variety of techniques.

For example, DNA may be isolated from a patient and the DNA polymorphism
pattern of GPR12 determined. The identified pattern is compared to controls of patients
known to be suffering from a disease associated with over-, under- or abnormal expression

of GPR12. Patients expressing a genetic polymorphism pattern associated with GPR12
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Patients so identified can then be treated to prevent

the occurrence of GPR 2 associ ated di sease, or nore
waowsesses/ely in the early stages of GPRL2 or PCT/GB2004/003845

associ ated di sease to prevent the further occurrence

or devel opnent of the diseasg. GPR12 associ at ed

di seases include Al zhei ner' s*and rel ated di seases,

Par ki nson' s di sease, epil epsy and epil eptogeni c,
agsopsaterkdiscaam thayrdheérore iskkfinds Senetist analysisLotale GPReagene may be
as well as pain

ooHcgtfcge ag’rﬁ/g 8&85 ronal, ﬁ}\{esﬂ‘ggiﬂ %{?%‘Iﬁplenwgbvp@als may be screened
u;egmﬂa{mgﬁn;[\my&mehw@ LGER2 91%1@ rb%q{mb r SNPYhalysis, etc. Patients

mul ti ple nyel oma, and di abet es. preferre
regytsdidertified a@lhmmgaim@mcapredlsmssmbs admpsa seocatyd ofth the over-

S ST pBoE ErR i B AR ImedRe e chapna
poBimd?phiSinGK ARSEene FBGRhcd fH IGPR 1D G9AReqibe b & Jﬁﬁﬁﬁl’?gslt%xpression.

neuronal dysfunctions, as well as paln I nc
noci ceptive pal n hepat itis, muscle degradation,

and SRAbRt LA RRNELSRN b4 folia Mo TR Idp Spbe slEpR 12

&okiatedfdweaﬁdJ er hﬁ)@@hggrbsﬁsﬁlelyolﬂ thd eﬁlypﬁﬁgeﬁﬁ GPRIOWRakGciated
pol ynor phi sm pattern associated with GPR12 associ at ecf1

&P%ég ETCVWéhR fyrthey @PQ]H@@CWE%WW@nb@ﬂ the dtseaﬂ} @PR12 associated
f hi
dﬁ@ﬁjsegnﬁﬁﬂﬁle @5%3?12@?% %5‘ H’f&e@dgg%g% éfﬁgg o g%ah%,{gé)ge]?sa and

tern, hen conpare

epﬁmpemgenmedﬂzmatsi andtheti@usdapss, Bidtdineutdh d¥R4E, and diseases of
Kits for diagnhosis of a GPR12

associ at ed di sease.
n%\%r%?ﬁ fg‘&%‘i’nsse%t%\éelé éﬁﬁzﬁﬂl §chylimpigcicephiye ppiaphentitis, muscle
R on R IR, AR SRl S ML IR BRI, T s
di agnosis may be obtained froma subject's cells, such

as from bl.ood ti ssue bi opsy or autopsy

mat e PRt erhodhe BPBIR serofein dirosetsapmarse any one of
AP Neph&rafarldemdd @ e I

of the patient w I:Q%stﬁgg%uglg%gg%g @T@g’é‘yfah&‘g@[e
d@alpié&‘s anfdpnefidngiekness, progérerenma cbsdmjuané discasehef hd:lnonhll S

d%gunc% mi%ts %vréill Anﬁco,]nﬁlcﬁg,ﬁé} %gﬁ%@%ﬁ%é‘?px o g}lﬁgélg Idgglgrgdatlon
hhl&itlh}&ﬁﬁﬁvrﬁ pahieepitivdr, MERRIIfiple rilyel A8 AR Wiadefds2JF) . The
DNA may be used directly for detection or may be

anplified enzymatically by usi ng PCR or ot her

é”p lg"([)‘{l}% ﬁll% r{?%&eﬁ%ﬁﬂkﬂﬂ%? dﬁglog {5 48 AL z%‘hey 1Sdierslt'ification of a patient’s

genetic polymorphism pattern associated with GPR12 associated disease. The kit includes
DNA sample collecting means and means for determining a genetic polymorphism
pattern, which is then compared to control samples to determine a patient’s susceptibility
to GPR12 associated disease. Kits for diagnosis of a GPR12 associated disease comprising
GPR12 polypeptide and/or an antibody against such a polypeptide (or fragment of it) are

also provided.

Nucleic acids for diagnosis may be obtained from a subject’s cells, such as from
blood, urine, saliva, tissue biopsy or autopsy material. In a preferred embodiment, the

DNA is obtained from blood cells obtained from a finger prick of the patient with the
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prinmers that target the specific polynorphic DNA
region within the genes of interest nay be prepared so

wao bat/o27828 he PCR reaction anplification of thePCEHGH2G04/003845

sequences is achieved. RNA or cDNA may al so be used as
tenplates in simlar fashion. The anplified DNA
sequences fromthe tenplate 4NA may then be anal yzed
using restriction enzynes to determ ne the genetic
bpmldyawtiegtbd smebsprigsie piper Nintafartheppreferred embgdiemae,shablbod is

there rovi de. agenetic pol yporphismprofile of the
Cgﬁ?qt@% Em@&@%&ﬂ%ﬁ%w@méh@%&ﬁ%ﬂ%ﬁgﬁ%@ Medicine and
dent : [
e R V4] SR oo SRR M S0 Mot e
pol ynor phi sns) anal ysis may be enpl oyed. Del eti ons and

i nserti can be detected by a change in size of the

T 0o eSS et e P 8 honge, b St 2t ot ey
HABRCHPS: o bt piMeh i RRFniGRE, RforkS BMYsid ShePliplcouds DNA
pseguetheeargePiefspetifiy pointooinstdc PN esgi@s within the genes of interest may
di sti ngui d fr i smat ched.. dupl ex by RNase . .
bEPEEIR T ThyMe A B EREb P HIHEIOT UL e GreGercagRcas is achicved.

RBNO 8 SINANGRY Hish b8 LENCRTeMPMilis Sinfeir $RhRAL §fle Bhplified DNA
alterations 1n electrophoretic nobility of DNA

séquanens iram the tgapkite MNhmey theintbecmalydedheding iesyiclige ehzymes to

or b i rect,. equenci ng. See,, eq. ...Miers., et al.,
o%riifeihd SSEaE DTSSR LAR sl B e ot S i wfithéreby
plovedd 4 geti Myaioglﬁgﬁﬁ pi6rvieak gt e REQASEoPHAERET %ghs may

assays, such as RNase and Sl protection or the Chem ca
be jdeatifigdbyrselppalysisedlicmativly, ordn cenjunghionctenaniuescaigh as SNP

s Ry S e G T

GPR12 nucl eoti de sequence or fragnments thereof can be

constructed to conduct efficient screening of e.g.,
geneDietetiong aid Bawtions samberdetactrst Ry chrsen buszaplthamplified
PRRRA )y RS Ot LR b R o, B Ay
hgﬁgﬁmhg amiptifibd HINYY tc}:;}aheieé ?ﬂmﬁsimmotige E]ﬁjubﬁ:cdsj Fétfmay matched
an enetjc . variahility. (See for.exa e. .M Chee.,
st St diitae s Ao a0 b o Eb b8 RN aa Ageriireor by
dittetédds mﬁélﬁﬁg?émﬁé@atﬁf@sW@@qﬁ@ﬁc@%ﬁ?@&)ﬁni@%ﬁﬁalEoé?ﬂ%%ﬁcted by

detect differences in electrophoretic nobility
alparations innlgciwpphdretiqpoobility eff RNACirazm¢nts int gels, wath @l without

d%??l?l’%?g %g%sgrwlﬁc%gd& §esc1%i¢3hcillljg'§ee? e?g:., 79?1"5., ot al .,aécic"e%ce
(1985)230:1242. Sequence changes at specific locations may also be revealed by nuclease
protection assays, such as RNase and Slprotection or the chemical cleavage method. See
Cotton., et al., Proc Natl Acad Sci USA (1985) 85: 4397-4401. In another embodiment, an
array of oligonucleotides probes comprising the GPR12 nucleotide sequence or fragments
thereof can be constructed to conduct efficient screening of e.g., genetic mutations. Array
technology methods are well known and have general applicability and can be used to
address a variety of questions in molecular genetics including gene expression, genetic
linkage, and genetic variability. (See for example: M. Chee., et al., Science, Vol 274, pp
610-613 (1996)).
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285:125-144; and Hayashi (1992) Cenet. Anal. Tech.
Appl . 9:73-79). Single-stranded DNA fragnments of
wa@ amphzreasd control GPR12 nucl ei c aci ds may bePCT/GB2004/003845
denatured and allowed to renature. The secondary
structure of single-stranded nucl eic acids varies
according to sequence, the r¥sulting alteration in
el ectrophoretic nobility enables the detection of even
a si righge b@ase anlnﬁmgmtioﬂ' el yDiAptfisra ¢gHeCP sman e beed takleteetd
det ected WI | abel ed probes. The sen l;él Vi t

Ailfrrenges & Slped WA TRYARNRI YA hep iy acids (Ot
PR (1989) PAOL Nk ARa® REPIMUIRATAEC kil fhsd CoffBH @993) Mutat. Res.

sensitive to a change I'n sequence. In a preferre
28p1130i1dd nand Hd{beIslm(ﬂ)?%tGamet tAowdl. lltelchlAzp;ﬂ @t €opdipglesstranded

| t d | d |'1 t
iR stmistoqi Sthalequd e GRRHLBLIER gt By Shisrapred and
aH@@éJl td ¥nddiRE The sé?:ton@ehy strh&aR10f si ﬁ%ar@%ﬂ Shcléicabids Vafies

di agnostic assays offef a process for diagnosing or
a@k@tr@mg]tm serqyleaces ﬂ@cremlmltg altetq,thnan |ebk:§ophamt$c sebilitpenables the
nf ecti

B oren g st e The pNARREne B o3RI gfor detccted

whilhMabel€d pdb¥s. Zhe RénsitiviGATRS Sssaylindh B @iharRBEBY Li¥ing RNA (rather
anorexi a; bulima; asthma; Parkinson's diseaseg;

thanddNAOsh avhieh the scanagany strariugs is m¢r9 sensétines tor; change i in sequence. In

e R T IS T

dostle @@ﬁidedihleﬁbrocﬁl@wxﬁﬁolﬁ@ﬂémﬂ the baye 6pEllingks inlédt®bhértic
ulcers; asthma; allergies; rheunatoid arthritis;

mability ke st abo%@Pl)dT@é‘é%Genqtﬁrﬁ)t abl e bowel syndrome

beni gn prostatic hypertrophy; and psychotic and

neur ol ogi cal disorders, including anxiety,

schi Zbphliznbstic AEays offdeppargsisior dighosingion dalamininga,susceptibility
severe nenag' retardatlon and dgzkln sias, such as

(RS tiRgE s dpfgeripns such 4 hackesiahdyngargupiopeansandy i xfections,

pgrle@tr E‘éﬂ? lgﬁw&{s'cg% afbl;{rpmt\ﬂ& loP FITVD; ijJa& LS sai%ag@te&yobfemy,

scri be a particularly’ preferre
aeorbnid] budithia; sdtlemati Raghiosin' M1msayl$roafo®snssmﬂltet Ieadki fagmes e
or determ ne susceptibility to san
BT PP G Ree aatibnd BFP%%W% Hethboli tone
dRBAdeE @&&lga%msfeopshogﬁ laR@ & Ste@itikobMRY ArdinaSh &&ﬁﬁ% oBBHA infarction;
neuron di sease, and di seases of neuronal RLnCtIOHS

ulgersyesthmesallsagies; irhrypdoid grtha s;defammatqrs bﬂweh@p@mtlrrgable bowel

STBE bHRSR BHAL R o NRRAI 1l 810 BARGLSRIel ot Rbrers,
ifoRRlizg mlmgahiz@psreaﬁdnﬂmldapfesacn,ctrehﬁam, aemsmae 6évee mental
reltfgrdgtion and dyskinesias, such as Huntington's disease or Gilles dela Tourett's syndrome

through detection of mutation in the GPR12 gene by the methods described.

In a particularly preferred embodiment, the diagnostic assays are used to diagnose
or determine susceptibility to Alzheimer’s and related diseases, Parkinson’s disease,
epilepsy and epileptogenic, dizziness and motion sickness, motor neuron disease, and
diseases of neuronal dysfunctions, as well as pain including nociceptive pain, hepatitis,

muscle degradation, hypothyroidism, pancreatitis or MI, multiple myeloma, and diabetes.
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sanpl e. Thus, infections and di seases as |isted above
can be di agnosed by nethods conprising determning

w0 e@szresanpl e derived froma subject an abnorp@l/GB2004/003845

decreased or increased | evel of the GPR12 pol ypeptide
or GPR12 nRNA. The sanpl e may_conprise a cell or

ti ssue sanple from an organi suffering or suspected
to be suffering froma di sease associated with

i ncr elsauesenecioft@BRG? polyhentides endaerdeimatideRRY e detected in a

xpyession, . incl udi spatial or. tenporal,. changes in
BT bt 5 e RRE Pl hoch B TR GRS o
copeXRE e rRhifs fiehRldnpl asiRddaith %@hﬁj@étfﬁxrdbﬁgnﬁﬁgmecreased or
or suspected to be suffering from such "a di sease y

inaeassetayel ¢f the fFak @polypentidher GCBRE2 mRNpaThesamplé may comprise a

' ' I | f :
18 58k SRR B 5 0R e lFGRB B paering fom o
diseu @ tsb atbd ¢hithdRGe e TRENQEA OF othRiwist hbgbridd€ GPRISRRssion,
of a nucleic acid conprising a GPR 2 nucleic acidin a

inclpging sRfiat emiieaporah ghanges Bulaptl o RRitemof ekprassion Mde level or pattern

' ' e ' ' 2cific for sajd . nucleic.
U BT RO OREh3BRERL Kb 302l Rl g rom
stidtea disedse intayet whefufigrcomparsdlveith thedevallof patter@6f ekRERRA in a
may specifically bind to the GPR 2 nucleic acid, or a
neHPRL AT AF 2 13g3RS of HagegisE 0isease- t he two det ect ed;
the presence of the conplex itself may al so be
detected. Furthernore, the invention enconpasses a
met hdwl gederalaherefdreyghd heepiesiaciadesod matho@RE Aetecting the presence of a

| ypeptide by co cting a ce|ll sanple with an )
nﬁﬁp%%gipw%a g;ﬁbﬁt}&ﬁl& Ri§ ac np?oqa%thyd:@nt@ﬁ@ng the sample with
alRAdt LAE hReRacH 530 WRichqs sé}é&ﬁioofro? §%H %ﬁcl%fc atcﬂfargiymonitoring said

pol ypepti de. Thi's nmay conveniently be achieved
saropletfor the greshecefebenwdeioficid. Eargxhnmwpld, treneldie taié @robe may

shCHiY OBt B PR R 8 S enticrtid Tt BORS between the
Wb Hbestsd:ahe PRisedel dTghdddnelilegichet fﬁﬁ_lf Bish W8 deRkichi es are

known in the art, and include FRET (fluorescence
resonance energy transfer), surface plasnon resonance,

etc. C Inecreas XRI €ssi,on b asur ed

R O e S
GRR IRl @eptifl ©by thactihgnitdeliabindle with BE bitbidyeabisle st binding the
such as, for exanple, PCR RT-PCR, RNase protection,
PRIyPenfidering meniionig e aad sanlerfon smresenes plghe pebyrepiide. This may

' el ' LS
oA UL ALES: b OSSR Y B gen
aatibodytandtiee paliypepkideyver nhanitohing ehecobindinigbetwerntthepéliybeptide and the

8%9%46 L oy :
antibody. Methods of detecting binding between two entities are known in the art, and

include FRET (fluorescence resonance energy transfer), surface plasmon resonance, etc.

Decreased or increased expression can be measured at the RNA level using any of
the methods well known in the art for the quantitation of polynucleotides, such as, for
example, PCR, RT-PCR, RNase protection, Northern blotting and other hybridization
methods. Assay techniques that can be used to determine levels of a protein, such as a

GPR12 in a sample derived from a host are well-known to those of skill in the art. Such
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assay net hods i ncl ude radi oi munoassays,
conpetitive-binding assays, Western Bl ot anal ysis and

wERdoSmemesays. The present invention rel ates tRBCHGB2004/003845

di agnostic kit for a disease or susceptibility to a

di sease which conprises any one of Al zheiner's and

rel ated di seases, Parkinson'@5disease, epi | epsy and

epi | ept ogeni c, dizziness and notion sickness, notor

asray maathatisseesds radivimdivpeaseys, odmpasitiverhandidy s§saps tWesten Blot
as, wel | i n including nociceptive pain and
aﬂ%%@?ﬁﬂ%ﬁgE@?ﬁ?“ﬂ%patitis, muscl e degradati on,

hypot hyroi di sm pancreatitis or M, multiple nyel ong,

and di abetes. A particularly preferred diagnostic kit
i s udbd presedanemtiooreldicagnadimgudstieditdfona disease or susceptibility to a

suscept.ibility to_any o e, follow ng: A.zheinmgr'!'s
cerer Bk semiss BagBle Pudlarion s Ry re g diae| Bykfon's disease
epiléhs@Rhd S hie, dBEAEsNAFIAH FEXKnLQN i SHIRESh disease, and
mot'or neuron disease, and di seases of neurona
dippades ntneusoral dasfungsidns sas well as paircingliding mwidepEpe paie and

ai n_and. hyper.anal gesi hepati.tis, nuscle .
e oo P D Bt Ry T fesrei O P L TS gpngpaitis or ML,
]ﬂﬁﬂhﬂbﬁb@kﬁmgbﬂﬂaﬁmgﬁg di abetes. The di agnostic kit
conprises a GPR12 pol ynucl eotide or a fragnment
thereof; a conpl enentary nucl eoti de sequence; a GPR12

pol ypept j. r fr nt thereof r -an_anti body t.0 a
eor 2Bl Rl pRecr Bl g ottt &l or
sdcd HiBTy kb iafly bNihe Foll®mingl AlihdiserT¥inb edigtedldiddassat PARInd6n’s
abnormal conditions related to both an excess of and )
dispasgf snilepBnndapbigRiogenis, dipragss ged IoEpn Sigknesst mofar pewrey disease,
K | . .
of BBLEEN of iAoy RlokP 3R e BT Rk By gain anc
heperpaal gesta hepratitis,anigeld degridadan riypbthytoidieny, phagéatads or M1,
ng@ﬁaoduc ive ngrggne rel ated, and certain other
F eYGinena, apd AiaRelss ol ogi cal conditions i ncl ude but
are not limted to any one or nore of the foll ow ng:
Al zheiner's and rel ated di seases, Parkinson's di sease,
epi | dpsdiagnostisdiil @mpisena GPRIZzolynuskotdelonofiagment thereof; a
si cknes not or. neuron di s nd di seases of
cFflBRER U e S ehoda GER P2 n@V et BR 2 TthgRingt thereof, or an
ade 8P hICFR 1283dlypplidd. hyper anal gesia, hepatitis,
nmuscl e degradati on, hypothyroidism pancreatitis or
M,

PROPHYLACTIC AND THERAPEUTIC METHODS

This invention provides methods of treating an abnormal conditions related to both
an excess of and insufficient amounts of GPR12 polypeptide activity and consider that
GPR12 polypeptide, binding proteins thereof and/or the nucleic acids encoding them may
be of particular use in the treatment of neurological, reproductive hormone related, and
certain other conditions. Such neurological conditions include but are not limited to any
one or more of the following: Alzheimer’s and related diseases, Parkinson’s disease,
epilepsy and epileptogenic, dizziness and motion sickness, motor neuron disease, and

diseases of neuronal dysfunctions, as well as pain including nociceptive pain and
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mul ti pl e nyel oma, and di abetes. If the activity of
GPR12 is in excess, several approaches are avail able.
won@sappeoach conprises admnistering to a subPEGBaw4/003845
i nhi bi tor conpound (antagonist) as herein above
descri bed along with a pharmaceutically acceptable
carrier in an amount effecti4’e to inhibit activation
by bl ocki ng binding of ligands to the GPR 12, or by
hiypdradm] gasieg hepaﬂsieis,onulschfi dpgaddatiamchyiphehryehigisel, pandredtitisgr MI,
t he abno mal g tion. In another approach, soluble
r’?‘%‘i‘ﬂﬁ“&fec@ﬂ?aﬁ B]&b%%ptl des still capabl e of binding
the ligand in conpetition with endogenous GPR12 may be
adm ni stered. Typical enbodi nents of such conpetitors
conpif the atni\dg/mfr(ﬁERkﬂ‘ is i exePRb2vqyall appepathaieare hvaikblel Dne

anot%keer a oa h ession, of th ene enco%l“giz
2N OD r&‘ﬁéﬁ@u SHBICELAD igRIDIIRHFPRPUd, (aftagonist) as
hE6RT 9k ABsdbed !ﬂbﬂg wﬁﬁ%aﬁ%&uﬁ&l%oéﬂﬁ@le%ﬁﬁﬁ? iS¢ Emount

i nvol ve the use of "anti sense sequerices, either
effettbenalinhjbigasioraorby blockimgdiatdiet of bghmds icsthe @R 125eeby

Y5 B SRR B0k P LieEy AYET OGRS e ATAPBR A GPRIEPT Gene

Expressi on, CRC Press, Boca Raton, Fla. (1988).
Al ternatlvel y, oli gonucl eot i des V\,hl ch formtriple
hel i o‘,leanxhttrrappmclgénblbb@ﬁﬁmbw%@ﬁ&lﬂ@dlypwedeSfStJH capable of binding

t}g,xl n‘g% i Ef)égﬁe&;lon Wéf}'n célldog%golug Iﬁ%’éﬁ%@%}é €3 ‘19% d. Typical
efRBbdfiients ftsuétl competit@s e8mpAi SO grdénts 866G lypeptide.

ol i goners can be admi nistered per se or the relevant
ol igoners can be expressed in vivo. For treating

abno E]lhgr% Pl '8?1,%301{ %k&legﬁoﬁ or A3 &%Héjgr{ o%%re%ﬁég nouSEPRlz

GPR i VI Sever roac ar e

gqhﬁi@l An bélnﬂulammmafg’m@mbn ekt et Kgowe su’lbh
ect. a therapeutically effective anmount of a
te@bﬂlﬁé@mlavwwp & UeR 9 eRisenigaeauasan el thpraEmallygenergyed or separately

B iSkd 35eedR3 CkiRFE. GRE or'm&%%w 1991 ¥8.56p
&iﬂ ﬁ?l y E)ere y

armaceuti ¢ accept abl e ‘carrier,
Odnlgbémxaheclecbtelea hmAnanns@hmbmrmnf Génhct Exprassiime ICRC Bensg Boca

t her enpl oyed..to e fe ndoge
R (98 b PR iy Oy FlspEds v Ea e TG Biices with the gene
catR &pblied Vee %ﬁ@%ﬁn@ple a_dQley HP Wﬁc@ézb deiRRA 18979) 6:3073; Cooney.,
i nventi on may be engi neered for expression in a
er@plScizacs 09882456y Beretny, @ inh. i cianse (15191) 3§1:dB6Q aéhsmjohgomers
ion construct be

o S ot PP Gt e B RS ORI o pihred ih Vo
transduced48

For treating abnormal conditions related to an under-expression of GPR12 and its
activity, several approaches are also available. One approach comprises administering to a
subject a therapeutically effective amount of a compound which mimics ligand bound
GPR12, 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 GPR12 by the relevant cells in
the subject. For example, a polynucleotide of the invention may be engineered for

expression in a replication defective retroviral vector, as discussed above. The retroviral

expression construct may then be isolated and introduced into a packaging cell transduced



with a retroviral plasmd vector containing RNA
encodi ng a pol ypeptide of the present invention such
W bas/or1ees packagi ng cell now produces i nfecti ORST/GBR@H/003845
particles containing the gene of interest. These
producer cells may be adm nistered to a subject for
engi neering cells in vivo a expression of the
pol ypeptide in vivo. For overview of gene therapy, see
vz, pl@aenid vEtior ecpyalamtg Ri¥Aencodihg e pbhypeptide of the present

.Geneti c Thera eut proaches, and r ef er ences

PR SRRy Prr ABERC R BPROEP SR DS v S e coptaining

tlﬂf‘ né oPirfterast, T&s‘%r&ﬁic@ﬁéélﬁ 'n@ay%ékﬁdhﬁﬁr%fe?ed—foch sﬁl%ﬁ:%@or engineering
MULATI ONAND ADM NI STRATI ON Pept i des, such as’ th

Cgléﬂ igbiieo anst expodssicRRE zlﬂqqmlmﬂppdd: e yo et OelgD/mVS 193 g@m:dherapy, see

5 (i%ta 19? ait(ze e: e%eip%gqsnﬁ 8{*}66 ﬁ?%e(ilﬁz?r CU| e}g{;egﬁ( herapeutlc Approaches,

(liaefearbs m@@i thE{ rPhﬁHunﬁHMolfe&ﬂHﬂJGé‘ﬁdti@E‘SI‘ SeHHah $8d A P Read,
therapeutical |y effecti ve amount of the polypeptide or

Blefpsiamtific fublishepnbidd@®™t i cal Iy acceptabl e carrier or
exci pient. Such carriers include but are not limted
to, saline, buffered saline, dextrose, water,

Foryagaaton 8D AmmNiad Téehi nat i ons t her eof .

Fornmul ati on should suit the npde of adm nistration,

and is well within the skill _of the art. The invention
f urt ?géﬁc[e@l &tcﬁ‘%s Eh% ﬁs%p%ﬁég%%@ﬁf'r(éﬂél z’fﬁqﬁ?@e&)?iﬂgst Eilné ﬁ%onésrts and

10 aﬁmg@nﬂfpeph&slcﬁrgfrﬁﬂlrﬁﬂé@l@t mlah®e 36 ARA in 6f@bination with a suitable
conposi tions of the invention. Polypeptides and ot her
pb%ﬁﬁsﬂmg GrrieTh S mﬁ{atlpmmpreﬁ@ %?ae@lt@ﬁ}sy gffeetive amount of

tlfé R pgﬁdé Br SRR A wa&hggélgp%'g@# :Salirise&’ GPeRSpient. Such

uti c conmpounds. erre
c:m:imsnncsludabmtcane ot ltrhmeckmasahme,dmffewd semner,rmmsa;) Maater, glycerol

el SR RS e s, FE bl LR S0 Eltration

15 aﬁd‘fsrv@é]}'@ﬁhhlnaehe siall df R AR Ghk 1PRAALN fiEARr BalS BFpharmaceutical packs
Al ternative neans for systemc adm nistration 1ncl Fude

and kitsstaneptsing mrtm@m@deuamrs fthd witls pnaor woreusfithe ingredients of
ﬂpzﬁetﬁgntsez%g as..bl éa R;n r fusidic acids or
othEr 88?%?3 we lﬁ) %8% £ 15! ?Ii‘ properly formnul ated

in enteric or encapsul ated formul ati ons, oral
adm ni stration may al so be possi bl e. Adn1n|strat|on of
t hesBolypeiisien @sd ptgr egrspousds phibicpagseahigiventidngoay beemployed

aloHe BP% JO?JJHCSI)H af'ftlh Cttter CB%%BSI?CIS gleclh s?lpe%peu%c compoér?ds.

20 Preferred forms of systemic administration of the pharmaceutical compositions
include injection, typically by intravenous injection. Other injection routes, such as
subcutaneous, intramuscular, or intraperitoneal, can be used. Alternative means for
systemic administration include transmucosal and transdermal administration using
penetrants such as bile salts or fusidic acids or other detergents. In addition, if properly

25  formulated in enteric or encapsulated formulations, oral administration may also be
possible. Administration of these compounds may also be topical and/or localize, in the

form of salves, pastes, gels and the like.
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The dosage range requi red depends on the choice of
peptide, the route of adm nistration, the nature of

wao b@sozmesll ati on, the nature of the subject's PCT/GB2004/003845

condition, and the judgnent of the attending
practitioner. Suitable dosages, however, are in the
range of 0.1- 100 ng/ kg of stbject. Wde variations in
t he needed dosage, however, are to be expected in view

of t Héie\igeagetryngsfreqainplodepdsdsaandhe abdiee afpkptide, the route of
i ff.erin fficiencies of ,variQus rout of .. | .
s R nfar O Tt Pt e Fhebiaiepsheqpstiiap, and the
JREneNP BLLhe Artkih € fithicti ot HIBIabRARARRS, KdWeVer, are in the range of 0.1-

adm ni stration by intravenous injection. Variations
100 ¢igkedd sulgjectt Wide sartationb & thdjnaededdlosagenjoweempat to be expected

_enpi rigcal ti f tijzation, as i el | :
g BT phempqundpeyyisbisind & ¢lane sllicuwionafariovs
r&@bs 6H RehiRiStraeRe Fat SGngNdea "éﬁﬁﬁﬁih’taétﬂ)nt\bgulﬁ ggjrc]agﬁéc’ted 3 require

tr eat ment nDdaIi;[es often referred to as
higher dgppgesdbardadminidtation by igrav@nus injectione Mampatiens inehdss dosage

froma,subj ect na e .engi neered with.a . . | :
R oF AR OB B RAA Folhua r ppsmiiongs is el
up@rtpePid e agx vivo, and for exanple, by the use of a
retroviral plasm d vector. The cells are then

i ntroduced into the subject. PHARMACEUTI CAL

COWP T] The, pr.esent .i nvention al so,provides . a. )
ohar FRRERT e PREL RERRRng <Y SR8 be Bef RS h fheeERfip e subject,

it hetapetthodaitiey oféd RE&rrate0aRDEHe tRdrapieas@dithed above. Thus, for
pol ypept.i de, binding nol ecules thereof or the nucleic

exnRic«§HS HoRYR suhient Frydrednsipeesd with ppalyerdedtideesuchena DNA or

' I - ' t.abl ier, .
e A L I e R -
vedier &bé yellsThe thehdanttedesd itathesabjeosi tions may be for

human or ani mal usage in human and veterinary nedicine
and wll typically conprise any one or nore of a

PRARKMREE AT A OMPE @bl e diiuent, carrier, or

excl pient. Acceptable carriers or diluents for

t herapeutic use are well known in the pharmaceutica
art,..and are.described, for ex le, in Remngton's
Phar FHE BT VEREPR AISR 2ro iRk TABRISHIiFHY CeBPoRHon romprising

adE RN O brapd @R 3Ly eTHR&;vehRh RSt OF the '@ﬁfl{% be@ibe, bindi
carrier, exci Bi ent gr qlilluent. can be selec egé{ﬁi tﬁ’bmdmg
motggaled thegeaf iee themusirie acid oneasling themiricodrdingabitompmseht invention
ard SUALAY RORLIBCEHI A b RpBRId GSrer) TRl &F RS S UL (At ding

combinations thereof).

The pharmaceutical compositions may be for human or animal usage in human and
veterinary medicine and will typically comprise any one or more of a pharmaceutically
acceptable diluent, carrier, or excipient. Acceptable carriers or diluents for therapeutic use
are well known in the pharmaceutical art, and are described, for example, in Remington’s
Pharmaceutical Sciences, Mack Publishing Co. (A. R. Gennaro edit. 1985). The choice of
pharmaceutical carrier, excipient or diluent can be selected with regard to the intended

route of administration and standard pharmaceutical practice. The pharmaceutical
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conpositions may conprise as - or in addition to - the
carrier, excipient or diluent any suitable binder(s),

wo edsiozaes (s), suspendi ng agent(s), coating ageeit/GB004/003845

sol ubilising agent(s). Preservatives, stabilizers,

dyes and even flavouring agents may be provided in the
phar maceuti cal conposition. @%anples of preservatives

i ncl ude sodi um benzoate, sorbic acid and esters of
couippsitiors/man z@hpride or Amaddisionltont the ameswp@mﬂt pgdiluent any

agents. b sed. There

<BlG Bindrtny BeRRan Y REpenit eiir: SHuBp et sshbilisne agent(s).

di fferent delivery systens. By way of exanple, the

pharmaceuti cal conposition of the present invention

may kféeﬁeo\iatmt%sf@bllnzgeréyathdvmﬂamnng agents mayemppodded in the
S a.n

PR Pt FisfingfeS PR BisStraiies® sl eoking pezoate, sorbic
aBill dteten dYp-hylrvkybRhzdid ﬁc@omwlaarﬁ@aﬂ@sﬁsﬁém%ﬁg%qtsqxay be also

an injectable form for delivery, by, for exanple
useft-r avenous, intramuscul ar or subcutaneous route.

Al ternati vel y, the fornulation nay be designed to be
delivered by both routes. \Were the agent is to be

del i VieRnapbO8iftetent E&h?@ﬁhoﬁ/f&nﬂﬁﬁlbﬁ 9édHiRedenfddependent on the
mucosa, it should be able to remain stable during

dtffeaﬁ@dtehm sytiemh B ywey pberamene. th%lphﬁtrma@fwtwﬁbfromposﬂlon of the

b no0 R RelA% B OBk PO ERU b pply o mucosa

rmi&é e?bgemm;ﬂéé fagatnasadkpialylog aeMlﬁlﬁffSr ﬁﬂ@lﬁﬁ@ﬂ bein@esthBl€ solution, or
g}ﬁar maceuti cal conpositions can be adm ni stered by
Rieraty; 19 vhighthe RBIIPFHPR S fangwﬁﬁégyta@rlwe@vab]@efggm fpr delivery,

| r
R SRt Rt S iRl BB Ralibdeuie, Rharivly, te
famaildtionimayt lbﬁeda‘SIgnaﬂ axf be dddi\(etesd Igomitliraitesy exci pi ent's
such as starch or lactose, or in capsules or ovules
either alone or in adm xture with excipients, or in

the fipidn afe a%laﬁt’ib fSbe &2 \}éPédQHﬁco% jﬂ'}?&%lﬁh@ g§stro|;]ntestmal mucosa,

cont ai ni ng avour i ng or colourin
lttﬁéomldjbe@b]@do pemainstabdd duyingfteansiée deowgh ¢hd gﬁstralmmunsll tyact; for

e Bl DR BB TSt s

tHehiRtdrgeneFbctaofbi@d. i | € aqueous sol ution whi ch may
contal n ot her substances, for exanple enough salts or

nonosaccharides to make the solution isotonic with

Eloggg&;llleF? %pr{géf%fa%, tRd pﬁa‘f&'akélﬁfégf co%gprgsﬂfo%‘é E:z?nt f)é) :Tdr}nmstered by
inhalation, in the form of a suppository or pessary, topically in the form of a lotion,
solution, cream, ointment or dusting powder, by use of a skin patch, orally in the form of
tablets containing excipients such as starch or lactose, or in capsules or ovules either alone
or in admixture with excipients, or in the form of elixirs, solutions or suspensions
containing flavouring or colouring agents, or they can be injected parenterally, for
example intravenously, intramuscularly or subcutaneously. For parenteral administration,
the compositions may be best used in the form of a sterile aqueous solution which may

contain other substances, for example enough salts or monosaccharides to make the

solution isotonic with blood. For buccal or sublingual administration the compositions
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may be administered in the formof tablets or | ozenges
whi ch can be fornmulated in a conventional nmanner.

WODEARBIRATI ON Typi cal ly, a physician will der€r/GBam@®4/003845

the actual dosage which will be nbst suitable for an
i ndi vi dual subject and it wi]| vary with the age,
wei ght and response of the ticular patient. The

dosages bel ow are exenplary of the average case. There

mayrpe agmigigigraskein thefarmdifvatdeta lor lozsrges vducinerar e foighleted in a

CQﬁW%B&E?n%%%%Qe ranges are nerited. The pharmaceutica
ions~of the present invention may be

adm ni stered by direct injection. The conposition may

be formul ated for parenteral, mnucosal, intranuscular,

ADMINESTRASION subcut aneous, intraocul ar or transdernma

adm nistration. Typically, each protein nay be

adm ni stered at a dose of fromO0.01 to 30 ng/ kg body

wei gmypiceN g faaitseiciantwillnefbrhirdethd QctiBl delagdWhRh will be most suitable

preferably from0.1 to 1 ng/kg body MEIg% The term

forgarindiviiuak wigrect and it yakk vers witlethg agy, weighl andrresponse/of the

i.r S i ncl ude bu
P SER! R, T balE bt TR Al e, o
cotirseg e (rNusdastaices wheretghetior dweateldkSfeSan %@talf@i«flleﬁ&ld.
vectors, lentiviral vectors, and bacul ovi.r vectors.

Non-viral deli very mechani sns i nclude |ipid nediated

gy T e R T —

diréme irgedtionTlihe caupesstidrmayp be fortmilldtedfor parpteadl| SiBosal,
|ncI ud‘ﬁ but are not limted to nucosal, nasal, oral,

felpramirayeRqus ofuhewaRs oSy intreesylar o trapsdesmal admjbigiration.
?19@51?}5 eaéfﬂ?roﬁe?ﬁ May &d %ﬁhﬁﬁt@fe@q g Mq? P ﬂo%OQﬁ%/kg body

imted to del |very by a nucosa route or exa
weight prefeablysipemy. bio Hemgkkg| mbor pnefdn:ai:ilmfnonno drto aSng{hg body
igﬂgstable solution; a parenteral route where delivery
y an injectable form such as, for exanple, an
i ntravenous, intranuscul ar or subcutaneous route. The
term "co-adm ni stered" neans that the site and tinme of
admi Bhesterm “a@mmﬂtereﬁ’dhclu«ﬂesmhveex Apryirel, Ortrhe -viral teplepiqued eViral

n n nd. a ditio ent i such .
de(?{vglé}]'ﬁ dﬁulglg Enaclrlde}l\égu Lar Htal%m{tfﬁp tor?ggréovggf ch% &fi@{q %Sﬁocmted viral
(AAV) V&mrmmfp@s SitaliveBiotss retoRiraweetors] G viral vectors, and baculoviral

vectors. Non-viral delivery mechanisms include lipid mediated transfection, liposomes,
immunoliposomes, lipofectin, cationic facial amphiphiles (CFAs) and combinations thereof.
The routes for such delivery mechanisms include but are not limited to mucosal, nasal,

oral, parenteral, gastrointestinal, topical, or sublingual routes.

The term “administered” includes but is not limited to delivery by a mucosal route,
for example, as a nasal spray or aerosol for inhalation or as an ingestable solution; a
parenteral route where delivery is by an injectable form, such as, for example, an

intravenous, intramuscular or subcutaneous route.

The term “co-administered” means that the site and time of administration of each

of for example, the polypeptide of the present invention and an additional entity such as
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whi | st the pol ypeptide and the adjuvant may be
adnm ni stered at the sane nonent in tinme and at the

W@ 2008/0%i62%, there nay be advantages in adm ni SPEF/GBV04/003845

the pol ypeptide at a different tinme and to a different

site fromthe adjuvant. Theégolypeptlde and adj uvant

may even be delivered in the®sanme delivery vehicle -

and the pol ypeptide and the antigen nay be coupl ed
adjutAnrareiswhupdtebe asdisary geddtiicadd te tatphe dyaand/ioichieved. Thus,

d@%?é%%ﬁ@gep%%&%gﬁf g il B oAy Uisbsame monent in time
A uge Ak SHBE Sk, %@épﬁ&gle%d%nt&%%n%m S &{@g@é gpggsg%ﬁb%sa& a

ect as a 'single dose or i'ple
dﬁfraerrtﬂnmancﬁala diffeqeassite foos thef ad_;themp ﬂ&lsqmlyﬁepﬁwiﬂd)dﬂjuvant may

oL SV B AR R s BeFatide and the antigen may
be H%&@M&%&B%&&‘Eﬁﬂﬂpﬁ%@aﬁw d&hﬁféﬁ'aﬂ%r hﬂ&f@i@sa'

mucosal , oral tra-vaginal, uret or oc

adm ni stration. The pharnmaceuti cal conp03|t|ons of the

pres vent j on may be. conventi on ni st

P o PSPty By e tise PG e et "Sfxapipnally an acjuvant
iy R WHARE SR s ePhratelyf 6@dm§cﬁlﬂhﬁ[éﬁd A hBét%E@] ct as & single dose or
formul ati ons which are suitable for other g :
iritiplesdesags.i on i ncl ude suppositories and, in sone

cases, oral formulations. For suppositories,

tradi tional binders and carriers may include, for

exanhe hﬁﬂ{a)éé\hti‘déi &ﬂﬁ;f)&it}(ﬁl@ lo tHRprédehBinyEMidiBgy b Heinistered by
SuUpposi orles may ornmed from nmi xtures containing
anp@mbeef] dxﬁelien‘ng@mSén@h asnnxen@om émlgeh giclgles wteotem%ubnmyneous

| ati lyude _such

RSP E LS 8t ingh B RGN 08 al, B 1R A Rbal ) & ocutar
a@hﬂﬂﬁﬁmoﬁ manni tol, |actose, starch, nmgnesium

Stearate, sodiun1saccharine, ceIIquse, magnesi um

carbonate, and the |ike. These conpositions take the

for

capsceBRarkh Rl oFHIRENL OF e hfighhfendin By be pqnventonally
admuhisterad panenfbﬁé}'byt by ﬁﬁ%tmh foe ek maple)g thed swbtutaneously or

prefer %to. 70% Wiere the vaCC|ne conposi tion
i ATB o ST ik A PG TaEIA FoRayIepgiodes of

adRERakbA WcRtieRubpbsitbRef4Hd, ﬁﬁﬁ@éds@sn Ofa?/ fgxﬁtﬁﬁhcﬂlg For

suspensi on. Reconstitution'is preferab ecte
suppbsitaries Iradii@oniah bimdeisend watrersioay elwiestorickamdpled pdriyalkylene

partic ference to.the ex l.es .
ycols or H‘l g&}ycen%es suc suppos&ones may% formed from mixtures containing the

active ingredient in the range of 0.5% to 10%, may be 1% to 2%. Oral formulations
include such normally employed excipients as, for example, pharmaceutical grades of
mannitol, lactose, starch, magnesium stearate, sodium saccharine, cellulose, magnesium
carbonate, and the like. These compositions take the form of solutions, suspensions,
tablets, pills, capsules, sustained release formulations or powders and contain 10% to 95%
of active ingredient, preferably 25% to 70%. Where the vaccine composition is
lyophilised, the lyophilised material may be reconstituted prior to administration, e.g. as a

suspension. Reconstitution is preferably effected in buffer.
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whi ch shoul d not be considered limting of the
i nvention. Exanple 1. Transgeni ¢ GPR12 Knockout Mouse
w@emspeises i onof GPRI Gene Targeting Vector A PACI/GB2004/003845
contai ning the nmurine GPR12 gene was identified using
a radi o-actively |abelled PCR fragnent containing part
of the codi ng sequence. Fur tRer genoni ¢ sequence
fl anki ng the codi ng sequence was obtai ned in house
usi nghainvestion will now dctdescaibeth otibdpaRCRIdraeferdnge ¢o tharexamples
kb gapped conti g was.assenhl ed, providing enough
Wi\é%i%ﬂ@@ q%ﬁspw?qe ‘?fﬁlnéu%gl P ’ﬂ@gr&@i' gn of the
targeting vector. Later bioinformatic work extended
this contig to 14kb, and filled in the m ssing
Esempdnt d rafibgenic GRR1Q Bnockione Mausef i ci ent fl anki ng
sequence information to enable the design of
honolc@ﬁﬁ%@%ﬁc#@uﬁ'@&@ T QinkVecloar 9eting vector
(the structure of the targeting vector used, including
the relevant restriction sites, is shown in Figure 3).
The i ' L NG Tha: .
oy gt g ey G S B ey S g o - actively
labelidiCIe Xiagmept ¢amtaitingtphe of therdodofg seheence nfurtdei ggnomic sequence
danai ps, d includin he entjrety of the 7tm |
iy fe codlne ssanoaWan aRBINGE JLEO P PR T HCHOkBtepnchored PCR
. , _
e o Ao e AR B P e nformation
tocallomettie idesign phibettanggéng vagtarekator bioiffierntiticovatk @k temdedthis contig

o} j,gonucl.eot.ide primer used tQ.amplify the.arns.i s ,
QLB i 8 Bl el e P datyife PisfRisnt ganking
sdq@EncR ififdEBaket (ol AEbIeeBE Adstdn ThoRAYEBRs afASRALLRY RidMheRargeting

the cloning sites of the vector polylinkers and absent

veterritherstrugiopasoft the tassetingsvecton usade Inshisbng the @plRyant restection sites, is
i er designed as listed in the sequence table
S@&%ﬁ%mﬂgﬁ)'S' arm cl oning enzynes of Not FSpel and 3'
arm cl oni ng enzynes of Ascl/Fsel. In addition to the
arm Eri mer, pairs (5 arnF/5 arrnR) and (3'arnfF/3"arnR),
f ur t kg MyFine PR 12 ge8e haga singleedioprron  Theyarestag strategy is

d&GHled f ' u e ool i

SSSU LA 150 ) LR AR S Sl i

antdnoclutimg tthel &0 Gif pliet7 thr dgmang. sA 817 kboi-lroapdbdgdus\aeém and a 1.1 kb
genoni ¢ DNA ext erna 0 and extendin eyond each arm

3 b S e K P B NEHEEIOA K BF Heleiegcus amplihed by PCR

al SRk Hagtheitd bA L¥fed REOHE e g GidNRRior STHEP$!SRd of each oligonucleotide

primer used to amplify the arms is synthesized to contain a different recognition site for a

rare-cutting restriction enzyme, compatible with the cloning sites of the vector polylinkers

and absent from the arms themselves. In the case of GPR12, the primers are designed as

listed in the sequence table below, with 5* arm cloning enzymes of Notl/Spel and 3’ arm

cloning enzymes of Ascl/Fsel.

In addition to the arm primer pairs (5’armF/5’armR) and (3’armF/3’armR), further
primers specific to the GPR12 locus are designed for the following purposes: 5’ and 3’
probe primer pairs (5’prF/5’ptR and 3’prF/3’prR) to amplify two short 150-300bp
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15

genotyping primer pair (hetF and hetR) which allows
differentiation between Wl d-type, heterozygote and
whorwemygeris m ce, when used in a nmultiplex PCREI/GB2@4/003845
vector specific prinmer, in this case, Asc403; and
| astly, a target screening prinmer (3 scr) which
anneal s downstream of the em# of the 3' arm regi on,
and whi ch produces a target event specific 1.5kb
fragpentyef nomespepitive gehomic DNA pxiemsl tepeldxténdingbeayioad 8ach arm, to
nd of .the vector. {neo36 This a i rer can on| e
o0 Dhtert PRl A B P BPPLed S e et sfonee a mouse
gHRNOThE pAtdegpat (HAF Bxﬂﬁhé%R? WhictichiRRE dafrdiBN@atioR®etween wild-type,
identification of correctly targeted cells fromthe
hefsrsieygaiannd beémetygeus micm tdieniuseyl inarduoltiplexi MER gitit &dector specific

oER R LB YBb i G 5758 eRns ERE St amnca
dbWestieahOthO Bndbff BE 8UNm feghdiDWhd wRichEbAIeNtardd: event sgecific

(Figure 7). nmusGPR12 5' pr| Aaact.ga:(gtgct gcctagagcaact t
1 Sksagpbmer mipeopricd with g Rrimepyspecide toathgacend @guhc aedar(neo36).

al P "ar. )
TR PSR Be BRI remgpalie R G colisugers e desied
genosiPRkZrabomhafdctifréd ARCAIRGHOHE 2RA0SaARACTEoFIaRiatEdi&d cells
- Seql D 4 musGPR12 ' arnfF ) )
frappthe Rackeieyed gloasy contriningrerdarlytipieaied wpifspfthe vector. The

R Gt rndgs sonamia ety ol (PR Aggyegd n the

tanges@RRrAtegy ¢y shogign SEQY EaygndutEigute@cttc - Seql D 7
nmusGPRI 2 3' prF Act aggt ct gaggcacgcccagctaac - Seql D 8
mUsGPR12 ' pr R Acagccat gagcccattgcaaactgag - SeqlD 9
nmusGPR12 het F AAAGGGGTCTCGACCCTGECTCTCATC - Seql D 10
MUSGPRl 2 het R GATGCACCCACAGCAAATGAGGCAGAG - Seql D 11

MAKFRDS CRECCEANCTETICEICABIETCHRAGEY - - SegfD 112 Neo3 6

ml%ﬁTﬂ@@i@ﬁ@%.ﬁﬂ%@EI&@tgt&?ﬂ:bﬁ J%e?g"@llblze 1. GPR12
Pri equences The position of the honol o ar i

O, § o AT T A IR o6 R aTee by DeatS 3

meRAFBE Y iy 2alR Tht tthetaggegpradoaRSIRSEDT BIfea PN NgpaID 4

i EPRONS  afmit A8 Gl HEAGRE6E D aabScqrcepased whpitg 1 hr PR

2 G%g\%y%ncemgg btet deleted i.s regl acgd W tp
mus ar tET ccggccgcttcagatgcaatttgcecctaccaac ~ SegID 6

non- honol ogous ggceggees gerg g =d
musGPR12 3’scr Tgtgccattcaggaattctttcacttce -~ SeqiIDh 7

musGPR12 3'prF Actaggtctgaggcacgcccagctaac - SegID 8
musGPR12 3'prR Acagccatgagcccattgcaaactgag - SeqgID 9
musGPR12 hetF AAAGGGGTCTCGACCCTGGCTCTCATC — SegID 10
musGPR12 hetR GATGCACCCACAGCAAATGAGGCAGAG - SegID 11
Asc403 CAGCCGAACTGTTCGCCAGGCTCAAGG ~ SeqID 12
Neo36 CGCATCGCCTTCTATCGCCTTCTTGAC - SeqID 13

Table 1. GPR12 Primer Sequences

The position of the homology arms is chosen to functionally disrupt the GPR12
gene by deleting all of the seven transmembrane spanning regions. A targeting vector is
prepared where the GPR12 sequence to be deleted is replaced with non-homologous

sequences composed of an endogenous gene expression reporter (a frame independent
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sequences conposed of an endogenous gene expression
reporter (a franme i ndependent55 | acZ gene) upstream of

w@2®slzmwes on cassette conposed of a pronoted NEPONGBR0V4/003845

phosphot r ansf erase (neo) gene arranged in the sane
orientation as the GPR 2 gene. Once the 5 and 3'
honol ogy arns have been cl on®d into the tar geti ng
vector pTK5 3LM\L (see Figure 5), a large highly pure
ldo/gepe ymtrati of aissletimtecassitta gosipastdiantch promecd resomycin

iolo echni ques.. 20 f. the freshly prepare
BRIt e ok SCpeedin Lo PGP R fhe GPRI2 gene.
rare-cutting restriction enzyne Pnel, present at a

uni que site in the vector backbone between the
anpi €ince ithe ¥ esdSt Anmelogyrrems havet een lohoned intaltheotar gpting oector

I on. The | Lhearized [ en precipitated .
PR G BBt Sh 6 4hres Fish DG PRA rasir st aiymacs using
steaddra %olé&@ﬁ}bhﬁl@%}é RLREH LA 20 ?glo@ fhe f&&hRPpEPat@Eh@MH R free DNA

el ectroporation e transfected cells are cultured for

isgregfrigted iwithnawthemrarercutiingi ragjrictdm engymie Rnecdnpresent aCh vmigse site in
i cked into 96 well plates,. replicat
o8 FEhS b I PR a B ARG v ren o
replisSfon2 Mele NASRFred BN AeSGED b%&i;ﬁ@ﬁb‘d%d_tr@sdsﬁ@ﬂ%d 81100 pl of
a

cl ones _in whi ch honol ogous reconbi nati on occurred

Phespliete Buffrecdpalbigerrody faopieciroperaiomnd t he tar geti ng
construct. Positive clones can be identified at a rate
of 1 to 5% These clones are expanded to all ow

repl 24 asulsGoldewing @l tropsrdtisnihiitinefattehicals sd@bithned BWY days in
to be prepared for Southern blot confirmation of the .
megdiugeeemignmgei0 tedinhpeanhecin Xilengsare pickedhint@96 preditpdases, replicated

o] 00 BT ASR01 RBgPOBYBRbial SRS Bl eo, s dscrivea
a4 B/ident 9IRS in WARR hoeididius rédofibendion BN odb sl REween the
W th diagnostic restriction enzynmes _are hybridized
eRgogpnails %&Rb?r gene apd dhrtargebing corfoist fositivg sloaes e keddentified at a
e i # .
r BRER L THRE lonEl 4 Rl pARIBE SN Sotonlu B Alenduttiient
highiqoglitylTBNA' to fhe pbeparddcfoRBS ovthgr@stletctonfAnudidd ofghw eargeting event
5.5kb wild-type hand, and a 4.0kb targeted bhand.
usnghefsmalis iaﬂagt Robes Prﬁp%fsé as E%Sﬁﬂ?eﬁﬁhqveg@lﬁgslag gangapd
pictdlirty @QsB28d., Andird 2805 KR bal0ai76d):55199), \im&bs?uthem blots of
structure of the genom c | ocus of nobuse R 2 before
DiNFodigesttd withdbagnosedrestrickiby enzymes Bneh giridiztdwich of exthmal probe,

enom c.l ocu mouse GPR12 af.t nockout i
niERIREvEy Fkeste s 2ol Sonrt g veRoed by RmEcsy fg mutant band as
weR af iailkert @ wildey RObANIC Fbr MStahdd, Gsth @k $13t6bNERBRI digested DNA
will give a 5.5kb wild-type band, and a 4.0kb targeted band. Similarly, using the 3’ probe,
BamHI will give a 3.9kb wild-type band, and a 1.5kb targeted band.

The structure of the genomic locus of mouse GPR12 before knockout is depicted in
Figure 1. The structure of the genomic locus of mouse GPR12 after knockout is depicted
in Figure 2. The sites for the enzymes relevant to the Southern verification have been

annotated.
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annot ated. 56 Generation of GPR 12 GPCR Deficient Mce
C57BL/ 6 fenmale and nale mce are mated and bl astocysts

wa@e@sioswebat ed at 3.5 days of gestation. 10-12 P€I/G82004/003845

froma chosen clone are injected per blastocyst and

7-8 bl astocysts are inplanted in the uterus of a
pseudopregnant Fl female. ASbitter of chimeric pups

are born containing several high Ievel (up to 100%
agouGieneratiers of GRRIAGINAR Defiaientddiceur i ndi cates the
contribution of cells descendent fromthe targeted

clone). These male chineras are mated with femal e VF

and MQBmmmamdgﬁalmmeafemmramhblamoct}stmb ésohaterbat 3.5 days
by the agouti coat col our i ng

of g R &l%celbé@r@@mwi%w o T AR 3glelS

P Abfte8fith: e B
by B appliniedn HELB, BFE pocpbirs B P iPnilel f flcr of chimeric
pESRrabbrawsn@imhg évead] ihigh [Evel fur toel()ﬂl%)ob:gbyp endlec(tise z{goﬂltl coat
pres, from r|rrers iving a 219 b
c@awdng%fss e opos s @é@@? %q%l fh*?égx&%%wg%ne? These male
ﬂrH%@as a?Qrh Rl SvitH Rinlld KA £ 199 lnhicd, ahl gf:ﬁffm@trmhg%ﬁ&ﬁls
However, the Asc403 prinmer wil'l anplify a 44

ddnpmhmﬁtiby ﬁl@mgbhte cozrcgluednd by BER denotypirtg nespectimelyi t h

the hetR prinmer which anneals to a region just inside

the 3 arm Therefore, this nultiplex PCR reveals the
genopyREG&Hotfpies sl Jah?écﬁouﬁ%nﬁﬁ'eh @Mﬁehﬁé" hfing MRS rﬁﬁéf@h@cF and hetR
wi Il exhibit "a single 219 (%]) band; heteroz ous
withraphied, vector specific prames(Asc403)0Thip madplaxy fCﬁioaHWmmﬁcatlon

SRR DL b S R0 RSl BB SBR[ B bns

TR&kitefonfetb)is BE18@H IR HieCkrndokdu @ibe, W6 ithlg aflpB b4t Will fail from a
Nort hern the gene was shown to be expressed in the

targsiteowllelry Howgaes the A8e403 prigies Mill jappdisy ¢ Adl bp @ﬁgc,l from the targeted
10*%{1@'11? C%)gﬁlﬁﬁﬁo @ﬂh%ﬂ{ﬁ&g ;frfnﬁeg%h%hd'arﬁlzalg)to g'rééioﬁ’ ustBSidé the 3’
rong

di ne ruc ures alining reveale
aiX [IessoreNthis mAhiplex POR trivealarthd gemnyj)eldﬁ thpalittérs ab follows: wild-type

samples will exhibit a single 219 bp band; heterozygous DNA samples yield two bands at
219 bp and 441 bp; and the homozygous samples will show only the target specific 441 bp
band.

Example 2

B)Results
1) Gene expression patterns

1) Electronic Northern

Using Electronic Northern the gene was shown to be expressed in the following

organs: testis, small intestine, lung, brain, heart and spleen (Figure 4)
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ol factory bulbs, piriformcortex (ol faction), striatum
(pl anni ng and nodul ati on of novenent pat hways, al so

WO pooshrmeB i n a variety of other cognitive procBGEE82004/003845
i nvol vi ng executive function), thalanus (receives
audi tory, somatosensory and visual sensory signals),
hi ppocanpus (inportant in | &drning and menory
consol i dation), geniculate nucleus (lateral: vision;
medi 3 Lishefdldc®ytamed seactiees. 11) Anat om cal
observations Sonme nal es had patches of white fur on
their backs. No obvious anatom cal defects were
obseLyésthinirdtgdevédarstthl expiedsibs of Ahhie iBeltebtaduindAh Iparticular in
ani mal s were housed with free access to food and water

oliptety baills; piriforamentex/elfactism). spprtyndRianiing agd maskdagion of
DAt R a4 AL Ry WPOGel Rl B8los maivin

ehictfies femctor) cthuketus fitceint Saakidrywisbuibppason) andRap:avVegnsory
Ml e knockout njce showed poor Bﬁgping perf ormance on
sighals), RPEPEAERPUg(IRPotrat I lﬁémmsr?@g TROTYPPNshslati pyly geniculate

AL EIAC §RMn; meagaé:ﬂ&e%gﬂg)f afr@%he{.m wel | on the

accelerating rotar erences were observed for
the female nmnutants. This is indicative of cerebellar

| ear H) AGPQRECHEOET V@R Sr di nati on, and movenent

di sorders such as Parkinson's di sease and Huntington's
Chorea. 58 ¢). Footprint/Gait Test Miutant _m)es were .
obs ePYBg marsidPathenphBhitaiur gaitheinpacks NophEpus aratemical

d%rfgflg“}{é!}é&l}s}gﬁ,%d%m Sckébkani2id, Flick Test Mitant

es were tested using the tail flick test, a
| aboratory test for pain known to those skilled in the
art . IHhBeiayigét was used as an indication of knockout
m ce response to

All animals were housed with free access to food and water under a light-dark
cycle of 12h light/12h darkness with lights on at 7am. Animals were tested at set times to

avoid circadian effects.

Tests showing difference between mutants and wildtypes

a). Pop-Map

Male knockout mice showed poor gripping performance on the inverted grid and
wire manoeuvre.

b). Rotarod

Males knockout mice did not perform well on the accelerating rotarod. No

differences were observed for the female mutants.

This is indicative of cerebellar learning and motor co-ordination, and movement

disorders such as Parkinson’s disease and Huntington’s Chorea.
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noci ceptive pain. It was observed that the nutants

were nore sensitive to heat induced pain show ng
whypenzisas gesi a. The nutants were observed to P@EW6B2a004/003845

shorter latency to flick their tails (Figure 8). e).

Hot pl ate test Hot plate test was used as an indication

of knockout m ce response t ®%oci ceptive pain.

Knockout mice were nore sensitive to heat-induced

pai n¢) doteimitatr Based by a shorter heat-induced

foot-licking latency. This test confirns the

hyper al gesi a phenotype previously seen in tail-flick

t est MutarERRISs waecheuvediodave Bh gbnend) gait vith\eavelensizece than

Testing. The watermaze is a test widely used to assess

&&5}@?&3@ &rning ability in rodents. Learning is

assessed as a reduced tine to reach a hidden platform

acr ods Taili Fick Tedthese data suggest a reduced ability to

| earn about the |ocation of a hidden platformusing

spatial cues (Figure 10). A deficit in this test

i ndi Vattes rhadeyr wen gestatbusirenthe yalbﬂmkltm laborator@rdsefoy pain known

t hol ogi es,. such_.as Al zhei ner's di sease, _senile
tootg lged ig theyarfy teﬁte%%srﬂsgg ag, ARy ngigagPy ofkneqkent micggesponse to

n&ice lp'h@@?ﬁﬁ?h% ob8ROERMal the "i‘ndtﬁ’rgg wefd ﬂbféos%gglgor ﬂ?lg)e&tg induced

Sys hat enables rodents to be npnitore ,
pye lshmdmgdrygenahdgtsiarﬂ“\henmtantamsladrviﬂ t@everd ghurter latency to flick
oring of Annie mce shows that they have

t@@&ﬁﬁﬁlg"@ﬁ ncy to climb (both duration (Figure Ha)
and frequency (Figure lib)) conpared to wldtype m ce.
These). 8@k plaaiesort rot arod data that suggests a notor
co-ordination or strength deficit. h). Biochem cal
analysis A full biochem cal analysis was carried out
on sHepplet tkstovasAsed & dmindication of lnwckoutahicd respoidedodociceptive

e S L D
sHoRiE h&at (ifrdi@ed ook Aickin ISRAKE Thes tostRoAREMEE R R&ﬁlg%galpﬁé’notype

and creatine phosphate and is rel ease from
previously seen in ta11 flick test in GPR12 knockout mice (Figure 9).

f)- Watermaze Testing

The watermaze is a test widely used to assess spatial learning ability in rodents.
Learning is assessed as a reduced time to reach a hidden platform across trials. These data
suggest a reduced ability to learn about the location of a hidden platform using spatial cues
(Figure 10). A deficit in this test indicates learning and memory problems in a variety of
pathologies, such as Alzheimer’s disease, senile dementia, or general learning and

memory difficulties.

g). Laboras

The Laboras is a long-term monitoring system that enables rodents to be monitored

for long periods and their movement assessed.
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heart, skeletal nuscle and brain follow ng cellular
injury. An increase in CKis indicative of

woewsorssE ul ar ai l nents, e.g. cardi ac di sease, PCT/GB2004/003845

nmyt ochrondri al disorders, inflanmatory myopat hi es,

nmyast heni a, polynyositis, MArdle's disease, NM

di sorders, nuscul ar dystropA§, ALS, hypo- &

hyperthyr0|d di sorders, central core disease, acid

mal t @serntihit LABDRNXS IﬁMﬁ@ier ioft Anhie, mich abdwmmlt ;&ﬁy&avé\kdlauced
and rheumati c deseases. Miscul ardcgama ge woul d

teadgnsy e elmp (besh @yrat@alﬁ‘é@aren&}@bﬁn cHIcary Srigare 1/1%)) compared to
L 4
VRO, TRED A, RGN QA o 3l Do csprgtion o

sttemgthuddgicitl. G ucose: Increased ( 20 ) 3 and 9 rmnt hs

mal es and 3 nonths' females. An increased glucose

Ieve i sorders such as di abetes, and

I|ver P%Jgg@e%amﬁ&%é?eati nine (waste product of nuscle

nmet abolisn): Increased ( 100 %9 in 9 nonth mal es

(inc ; .

Gegenart osnsitifaf apf; bk SRRt n R ot 3 ockout mice,
inotwding b‘l@cmalhesh@mdtrﬁammmldfﬂal amalysisndi cati ve of Iliver

di sease, hypothyroidism pancreatitis or M).60 4.

Uric Acid (found in liver & ki dney is the end product

;
o A YR LRSS sl Lkl CPRU (e 1)
CK&E)nve:rts ABRand crehdnd iooADPlkind neeptink pl&a;@hate and is release from the
a?ﬁ?or pt i or liver dﬁrm%g og over acidic Ki dneéks
shal mprclceanddhyain foBoymg ceBulaLni Ty n@ dacrpash &b EEsis dndicative
oﬂleﬁﬂfﬂxﬁkﬁﬁﬁ BiltnBnis] &ElcaflliREASRise, Wt@)é}ﬁ%ﬁdﬁﬁr{ ‘ﬁ}gs‘?ﬁ‘@@r 11§ﬂa9mmatory

Aspartate am notransferase |ncredsed
mHDMhemEstf(enmdp@lamwstlana@mﬂees Hisoase, Nl dld(a‘dalgemoscular

B A PEa B R e St B eat haltase
défﬁ:qgnbyr}ﬁ dglablhhh§ SRR ysisAVNTS 68 rieteMiR Mesdkdse MuRbular

referenced in each of the above applications and
daraagentastld besunportad aksabyneduché nmtqrwc@mmaﬁom steeagth gsfen in
beg$m§%ﬁthﬁ%£'ons and patents ("application cited

seument and any manufacturer's instructions or

cat al ogues for any products cited or nentioned in each

of the applications and patents and in any, of the
app| Piher pigpificapigghanges seen in the biochemical anaylsis include:

1. Glucose: Increased (~20 %) 3 and 9 months’ males and 3 months’ females. An

increased glucose level indicative of disorders such as diabetes, and liver disease).

2. Creatinine (waste product of muscle metabolism): Increased (~100 %) in 9

month males (increased levels seen in kidney disease or muscle degeneration).

3. Triglycerides: Increased (~25 %) in 3 month females and 9 month males

(indicative of liver disease, hypothyroidism, pancreatitis or MI).
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docunents, are hereby incorporated herein by
reference. Furthernore, all docunents cited in this
wao eoos/02mesl al | docunments cited or referenced i PCT/GB2004/003845
docunents cited in this text, and any manufacturer's
i nstructions or catal ogues for any products cited or
mentioned in this text, are @ereby i ncor porated herein
by reference. Various nodifications and variations of
t he debdriAvedi(foetdindéveaddkigysy, énthefnd peduntefiiurime méthbolism):

b fo th ki | I t th
TRiSHRE (150 P} b TGRSR b 1S P HAD BPtiiiasiFy Jeressd levels seen
f%&n%ﬂ:@u&h qqarfe\y%eagm AshsBHEBn dBRE amgge blnover acidic kidney).

nnection with’'specific pre erred enbodT nent s,
shoul d be understood that the |nvent|on as clalned

shoul_d, pot .be unduly t.e ecifi i o
onbod: ADRR dntased -Ra ) R A (s aed Al fRen in liver
dggg&qhgh@m%mpgoﬁﬁye w thin the scope of the invention.

I ndeed, various nodifications of the described nodes

for carrying out the invention which are obvious to

t hos killed i.n nol cuI bi ol.og ed fjelds . .. .
ar e Prsinals st Padin e nemesed Ja Hin e b ahonthanals Gnicative
of MiukdTRVeFREIR davagd QUepa@iidi nati ons of the features of

the foll ow ng penden clains can be made with the

features of the independent clains wthout departing

fro t he sc e of t i,hvention. 62 CLAIMS 1. A
RRUCROR shesmsbi v SRBRey HMERUB, nore cel s in

V\,hl ch GPR 2 poI ypeptide is functionally inactivated.

2. A GPR12 knockout mpuse according to Claim1l having
any Bach ofrtherapmicetionshandrpasanty @gntamed@nﬁm éerupienh amdleach

SRR B SRRl

d@finglthe prayecutRAQE ¥Eleot B8 applgatibnd Altpatehts EapPliRation cited
knockout npuse according to Caim 2 having the

d‘P‘é‘é‘?ﬁHF S arcbAnycP R fRGtBTer tsn@st@%w @ saieguph preny Preducts cited or
t&w iR gaclf%glzds?% géﬁfcaﬁo geﬁindqh ?g%?gglgnapgl,lcatmn cited

I nson’ s epl
dcbumantse 81 }mm])ynmtorpmamddiemrz by rasfetem:e muhemdbszﬂh&ﬂ:uments cited

.and dis of neurgn dysfunct.i ons,

i i DR alen o R cR P aiar e it i thisToxt, and any

rAfRPREdtdr S indHRGbEs S&G&Eﬂ@g?tkb Pk an@b?@dd&’sré?ﬂe@i Mentioned in this text,
pancreatitis or M, nultiple nyéloma, and di abetes.

are hereby incorporated herein 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 and that many modifications
and additions thereto may be made within the scope of the invention. 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 claims. Furthermore, various combinations of the features of the following dependent



4. A nmethod for generating one or nore mammalian cells
conprising one or nore functionally inactive GPR 2
w@ens/ozeepri sing the steps of: (a) sel ecting OPET/GB2004/003845
nore cells conprising one or nore functionally active
endogenous GPR 2 gene/s; (b) transfecting the one or
more cells according to stePla) with functionally
i nactive GPR12 nucl eic acid which is capabl e of
clageobdi by mgddoyith dnofeagassf tecinddiendént ehnims tWithonedepaging from the
or nore endogenous GPR12 genes; and (c) selecting
S¢as < therpressnt HyeRid%e| | s i n which the one or nore
endogenous GPR 2 genes have under gone honol ogous
reconbi nation with the functionally inactive GPR12
nucleic acid. 5. A nucleic acid construct suitable for
functionally inactivating one or nore endogenous GPR 2
genes in a host cell conprising:63 (a) a
non- honol ogous repl acenent region; (b) a first
honol ogy region | ocated upstream of the non-honol ogous
repl acenent region; (c) a nutated GPR 2 gene and whi ch
when expressed does not encode functionally active
GPR12; (d) a second honol ogy region | ocated downstream
of the non-honol ogous replacenent portion, the second
honol ogy region | ocated downstream of the non
honol ogous repl acenent regi on, the second honol ogy
regi on having a nucl eoti de sequence exhi biting at
| east 90% identity to a second GPR 2 gene. 6. A
conposition conprising GPR12 pol ypeptide, or one or
nore binding protein/s thereof, or the nucleic acid
encodi ng them and a pharnaceutically acceptable
carrier, diluent or excipient. 7. A nethod of
i dentifying one or nore antagonists of the functiona
activity of GPR 2 pol ypeptide conprising the step of:
(a) selecting one or nore manmmal s conpri si ng
functionally active GPR12
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pol ypeptide; (b) treating those one or nore mamal s

Wi th one or nore potential antagonists of GPR12
w@oloppzyees de; (c) testing those one or nore naPCEGB2G08/003845

determine if those mammal s exhi bit one or nore

characteristics exhibited by GPR12 knockout m ce and

sel ected fromthe group conéﬁsting of the foll ow ng:

Al zheimer's and rel ated di seases, Parkinson's di sease,

epi | epsy and epil eptogeni c, dizziness and notion
gi%@ﬁgess, not or neuron di sease, and di seases of

nal dysfunctions, as well as pain including

noci cepti ve pain and hyperanal gesia, hepatitis, nuscle

degr : JH _ . . .

ult P bR RS EpEkeal el L b RO AR ko Bh plpich oPR12
pollypseidenefunctionally imattiagedi st s whi ch exhi bit one or

nore of the characteristics according to step (c). 8.

A net hod according to Caim7 wherein step (c)

conpr,i sting, those one. or r.e mral s to

2ger ey RR 17 Kokl Soinip b BRAARE dpy, Gpe gpmore of the

fdaflRed dsf bhiparngitl ildRy R dHRteRUERSteMTdH (RIABIS Bodsiing of:
functi onal act|V|t¥@P GPR 2 pol ypeptide conprising

redhecdspesfpsmence qrathe Retased fogly inviseed grifpwimempanogliyre test, gait test.
conprising functionally inactive GPRL2 pol ypepti de;
(b)treating those one or nore marmals with one or nore
pot et o o : . ¢

3'I eastﬁ %ﬁkéés%ect o@%a%@ﬁg@?@@kl( %;‘L‘Y"égt [ ngﬁtt%ﬁegf gleCted from

therpeowqr cameistngrafmimelfslldwiagt Altheiewoisdind gelhedslisepsdshParkimson’s
determne if those treated, manma| s have one or nore

disease FPEAPHIHARCERIIEPIP 8T C SIZZHFSL MR Sickpese: ReiHAPWON disease,
RRASEASORER SRURIBHFTS (Rl o300 BERRELE e puin anc
hypeeanatgesioy kepatitis,aotselel degiadatiad, hwpbdtytojgiemprpancadagitis or M1,

t | | ted di t t . 10. A
S BB TGRS one_ o moce. w0l ben o whi o

ant agoni se the functional

4, A method for generating one or more mammalian cells comprising one or more

functionally inactive GPR12 gene comprising the steps of:

(a) selecting one or more cells comprising one or more functionally active

endogenous GPR12 gene/s;

(b) transfecting the one or more cells according to step (a) with functionally
inactive GPR12 nucleic acid which is capable of recombining by homologous

recombination with the one or more endogenous GPR12 genes; and

(c) selecting those one or more cells in which the one or more endogenous GPR12
genes have undergone homologous recombination with the functionally inactive
GPR12 nucleic acid.

5. A nucleic acid construct suitable for functionally inactivating one or more

endogenous GPR12 genes in a host cell comprising:
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activity of GPR12 pol ypeptide conprising the steps of:
(a) selecting one or nore mammal s conpri si ng

wo eovsoeeeml |y active GPR 2 pol ypeptide; (b) trBaEr/GBgoo4/003845
those one or nore mammals with one or nore potentia
GPR12 ant agoni sts which potentially antagoni se at
| east on aspect of GPR12 actq3vity; and65 (c) testing
those one or nore mammal s treated according to step
(b) (@ adeheromaolegods replasendnt egi®d nmanmmal s have one or
nore nodul ated characteristics conpared with those

ma l.s e ected accordjn 0 _Ste . e of a
; T@aéf TSt ESBrOIoeR FsRoioE s PRTe e Behgpfeofs eplacement
bi ol effect of one or nore conmpounds. 12. A
nmet ho for the di agnosis of a disease or condition
selected fromthe group consisting of the follow ng:
Al zhéd)menutgted (oPR B} ganedindivadeiswehen expresserd doessnod enensls dynctionally
epi | eps pi | ept ogeni c, dizziness and notion
sick 8‘%(%ﬁg¥% neuron di sease, and di seases of
neur onal dysfunctions, as well as pain including
noci ¢®piscyendiimolapy rdpyRelosaed deshdreaegfahé hbﬁhoﬂiléliﬁ;bﬁs
degradati on, hypothyroidism pancreatitis or
mul t Foplasemgal RAFFEoN.4 @swpa%b@@glogv Fegian l@ﬁéteéfdowelat)ream of the non-
sel e t
di agﬁ{))llgg an%g%b?mglgt &80 < ll'l ﬁ[hé E%ghg)lg&?lglso reél nlﬂg?/mg a nucleotide
and/ mquémn’«a@(hﬁﬁﬁhg acleasv 00% 1déntﬂ3PR) a?sqaoh& pmmmnen
those sanple of cells with one or nore contro
sanpl e/s from heal thy individuals. 13. A transgenic
6ani NMal copBsitioni ddenphisingi GPRL2 pelsdptide TR0 ntte BindidgSprotein/s
cell s, exogenous, nucleic acid encodi ng one or nore

ﬂ@éﬂOécqréléP mr%w epid egeedipe Bsrs irad p RharracewtiRily acceptable carrier,
ﬂ]@f%nYBP@;{ch Ent. ONE Or nore agoni sts of GPR12

pol ypeptide, one or nore antagonists of GPR12

pol ypepti de and one or nore nodul ators of GPR12
activity. 14. A nethod for the treatnent of a
7conditmethod pf alepa’f}ii@ones@m‘c@dtagvmmm thegliupogponal activity of

i sting. Al zhei r nd rel ated di seases,
Gggﬁéipﬂg'é’ﬁg%&a‘foméng @g e&ﬁ’iy and epi | ept ogeni c,
dizziness and notion sickness, nptor neuron dlsease
and ases of
a) se ectmg one or more mammals comprising functionally active GPR12

polypeptide;

(b) treating those one or more mammals with one or more potential antagonists of

GPR 12 polypeptide;

(c) testing those one or more mammals to determine if those mammals exhibit one
or more characteristics exhibited by GPR12 knockout mice and selected from the
group consisting of the following: Alzheimer’s and related diseases, Parkinson’s
disease, epilepsy and epileptogenic, dizziness and motion sickness, motor neuron
disease, and diseases of neuronal dysfunctions, as well as pain including
nociceptive pain and hyperanalgesia, hepatitis, muscle degradation,

hypothyroidism, pancreatitis or MI, multiple myeloma, and diabetes; and
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neuronal dysfunctions, as well as pain including
noci cepti ve pain and hyperanal gesia, hepatitis, nuscle

wale@smeimes on, hypot hyroi di sm pancreatitis or RECT/GB2004/003845

mul ti pl e nyel oma, and di abetes conprising the step of
treating that patient with a therapeutically effective
amount of one or nore sel ect®d fromthe gr oup

consi sting of: GPR12 pol ypepti de, one or nore66
agoni(d)ftssleofingRsonodrypeptanthepnistsevioch exdribit an¢ agmoiestfshe
of GPﬁ 2 gol% eg%%ge and one or nore nodul ators of

GPR1 SN RGIENAL g.a IngRsERE)of one or nore sel ect ed
fromthe group consisting of: GPR 2 pol ypeptide, one

or nore agoni sts of GPR12 pol ypeptide, one or nore

8ant agomrbpd aerordipgio Clhimyhwheielsten @) 6prapases festiag those one or
. L\ [ : preparation of a

Bl oo R B i BB B o %ot %

condition in a patient selected fromthe group

consisting of: Alzheimer's and rel ated di seases,

9Par kiAnwethod oflidertdfyeg ep drepey marlecudysi wieiph egemsecthe functional

| ZzZi d.noti.on sickness, notor neuron di sease,

o0 SR PP 6BPrTE M D Sfis as vl | e pai n

i ncl udi ng noci ceptive pain and hyperanal gesi a,
hepatitis, . nuscl e degradation, hypothyraoidism .

panc [RSHRHITE I O TERS Chpel S isdgnabhiartas GPRI2

16. ébggﬁﬁgg;for mani pul ati ng neuronal proliferation

and synaptic formation in a patient conprising the
step of treating the patient with a therapeutically

ef f etiroasingrtbesstongfor oree oranmale with| one e thore patentid GPR12 mimics

gonPeid Rt afonssa it BRI r BSuagon st s

of GPR12 pol ypeptide and one or nore nodul ators of

CGPR1Z)astiny itHoge odd or thboee mstneds sekeicdce trdin O stdie(bd kdddermine if
consi sting of: GPR12 pol ypeptide, one_or nore agonists
of CHRISURREY pepmpaiehavsinesr mase eesiiedefnircderistics copparpd with

pol y ' d {g)sq%i; . of GPRI 2
acti\{;?)t%hl%n t gsegérbz%da)écgtggcl)% of %%gllﬁjgarrent for

mani pul ati ng neuronal proliferation and synaptic
f or méd)iselecting thnseaorienmimore GPR12-ligand mimics which restore one or more

characteristics of wild type mammals to those mammals selected according to step

(a).

10. A method of identifying one or more molecules which antagonise the functional

activity of GPR12 polypeptide comprising the steps of:

(a) selecting one or more mammals comprising functionally active GPR12

polypeptide;

(b) treating those one or more mammals with one or more potential GPR12

antagonists which potentially antagonise at least on aspect of GPR12 activity; and
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(c) testing those one or more mammals treated according to step (b) to determine if

those treated mammals have one or more modulated characteristics compared with

those mammals selected according to step (a).

11.  Use of a transgenic GPR12 knockout mammal in an assay for a biological effect of

one or more compounds.

12. A method for the diagnosis of a disease or condition selected from the group
consisting of the following: Alzheimer’s and related diseases, Parkinson’s disease,
epilepsy and epileptogenic, dizziness and motion sickness, motor neuron disease, and
diseases of neuronal dysfunctions, as well as pain including nociceptive pain and
hyperanalgesia, hepatitis, muscle degradation, hypothyroidism, pancreatitis or MI,

multiple myeloma, and diabetes, the steps of:

(a) selecting a sample of cells from a patient to be diagnosed; and

(b) comparing the expression levels and/or functional activity of GPR12
polypeptide in those sample of cells with one or more control sample/s from

healthy individuals.

13. A transgenic animal comprising within at least a proportion of its cells, exogenous
nucleic acid encoding one or more selected from the group consisting of: GPR12
polypeptide, one or more agonists of GPR12 polypeptide, one or more antagonists of

GPR12 polypeptide and one or more modulators of GPR12 activity.

14. A method for the treatment of a condition in a patient selected from the group
consisting of: Alzheimer’s and related diseases, Parkinson’s disease, epilepsy and
epileptogenic, dizziness and motion sickness, motor neuron disease, and diseases of
neuronal dysfunctions, as well as pain including nociceptive pain and hyperanalgesia,
hepatitis, muscle degradation, hypothyroidism, pancreatitis or MI, multiple myeloma, and
diabetes comprising the step of treating that patient with a therapeutically effective amount

of one or more selected from the group consisting of: GPR12 polypeptide, one or more
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agonists of GPR12 polypeptide, one or more antagonists of GPR12 polypeptide and one or

more modulators of GPR12 activity.

15.  The use of one or more selected from the group consisting of: GPR12 polypeptide,
one or more agonists of GPR12 polypeptide, one or more antagonists of GPR12
polypeptide and one or more modulators of GPR12 activity, in the preparation of a
medicament for the prophylaxis or treatment of a condition in a patient selected from the
group consisting of: Alzheimer’s and related diseases, Parkinson’s disease, epilepsy and
epileptogenic, dizziness and motion sickness, motor neuron disease, and diseases of
neuronal dysfunctions, as well as pain includihg nociceptive pain and hyperanal gesié,
hepatitis, muscle degradation, hypothyroidism, pancreatitis or MI, multiple myeloma, and

diabetes.

16. A method for manipulating neuronal proliferation and synaptic formation in a
patient comprising the step of treating the patient with a therapeutically effective amount
of one or more selected from the group consisting of: GPR12 polypeptide, one or more
agonists of GPR12 polypeptide, one or more antagonists of GPR12 polypeptide and one or

more modulators of GPR12 activity.

17.  The use of selected from the group consisting of: GPR12 polypeptide, one or more
agonists of GPR12 polypeptide, one or more antagonists of GPR12 polypeptide and one or
more modulators of GPR12 activity in the preparation of a medicament for manipulating

neuronal proliferation and synaptic formation in an animal.



