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WO 2007/ 042792 PCT/ GB2006/ 003759 GPR 146 RECEPTCR
Field of the Invention This invention relates to

wWE&RpETouPh coupl ed receptor (GPCR) pol ypept i deBCE6dB2006/003759

nucl eic acids, hereinafter referred to as "GPR146
GPCR', which is a nenber of the 5 famly of GPCRs.
The invention also relates to inhibiting or activating
the action of such nucleic acids and pol ypeptides, in

_particular to provide candidates for the therapy of

dysl i pi daem as. Backgr &RRI146BEGERTORNt i on Many

A&liaCeH th¥ Ifedliohi cant bi ol ogi cal processes are
medi ated by proteins 10 participating in signal

t r ans dUH$ iryAntipa RiREEsto GrproteinvisLpled ceganierd GRERInwivReptides and

ef
Ea@?%gtgac.qggﬁagﬁe? refSegfged 9 %@@ggg@hﬁ?g{aelvﬁg&aﬁa member of the

family ok GR(Rss The inyeetions aﬁarrﬁlatﬁSp@t inhigiting g5 ackvalipg the action of
Wigkh @dpélé’ta%idésanc@rpoly&:@%é%r g?a %d?'ﬁcularEfbagFHvﬁ:% Rhnditittes for the

proteins I nclude as thos
dberapy chfysliBigaemiasand dopani ne (Kobi | ka, et

%aokg{f Qﬁdtd\lﬁ{emeg,ﬁ%nsw , USA, 15 1987, 84 46 50;
Kobi | Sci ence, 1987, 238: 650-656;

BunzovNaUV npgdlcaély s;g]rﬁoang@mlpgcallg@ges&eara3@dmeq by proteins
Gt &éﬁiﬂ@smts’@fﬁ @aﬁ&%cﬂ@ﬁ f;fa‘ﬂ'M%[ spd"uQit fﬁ e ¢ %Fo eins and/or second

exanpl e, phosphol i pase C, "ad en ase,

ﬁﬂ@%ﬁ@ﬁeameéqre@wwle a‘h‘t‘.{\ﬂac{#@ﬂspwz Rire 1691, 13§ﬂ 353-354). These
%@i@ﬁisearep !Fé?(l'*di’@,\cl1 18 a‘é?oté’inégﬁrﬂilf Zﬁtiﬁb Nn ?ﬁd@ﬁ\ﬁ@yscwfﬁ' ERfoteins™ or

Sci ence

FBP afot@n@"n aFxarpRles L ERCO RTOtFIBE méiebthﬁoéﬁgﬁﬁcsu%a%éhose for

aedﬁéwérgﬁcea técéra:seo;ba?ﬁhéGeKbmacal k., & & prsd. emm Acad. Sci., USA,
connects t g nmone recegt or to adenyl at e

7 o4 46- B TRRIGRS. 6710t Abr Stiouie 165D XM FOXBPPraTEaW, J. R, ot

km ANBRFEONESS, I 8T8 PY 8- 7ai)heeféT&eb@umén{s@w@st fe@f@ci@r n&étems, for
an actlvates adenlatgcﬁcae sis of

ted‘a » RORSENGiDage l3¢%i #nd szffﬁho %%5?%?3 %ﬂﬁ’eaﬂuator
Cﬁ;r@fe@‘tselfdir sendde, protdrfkitlase | Nagli prétefmkifasd ITUsSimoRe M. 1., et al.,

rot ei a_dual role, as an internediate that
C%‘P Pﬁ%ﬁéﬁé‘niqz #r om receptor to effector, and as a
cI ock Ihhahe conh rafl sighéile tradstglﬂ;tm@n hofmdriéebﬁdilg@aehctivé"ﬂ@e adenylate
rane ei n. ge super f an
CRERE B 0E ¢ 5 A B P L etts Mo diamnape, ecentor to adenyiate
msqseﬁel ;_Wotetirh eachmnbes i@?’:doﬂ bomrmpleeIFel | wheh rsutisatedibvyaa enormone
a- | _he nnect racel lul ar ar :
Topaphentte RIC2ATEL Rt thef b canend asHates cutsryte cvolase.
i Hned r:t:llgas ﬁ}f \ﬂTcPetor @Dﬁ_e ca)tlfalyeedx oo glrp]@ &-prptene tté%de rétensptherG-protein to
ch a or r gL ow act o . .
PPl SR 06y Shh i S bl SHR 2 g, s an intermediate
stha’eteidalfss theoigasiottm 2@ ctptoB Go asfiebivraandisis & asukcthatcontrols the

e t divergent hydrophilic |oops. The 7
tcfug %ﬁ‘g{}%ﬁg ?IEgi ons are designated as TML to TM/,

r especThe eleynbraridBprotedn gene superfamily of GPCRs is characterised by seven
putative transmembrane domains, which are believed to represent transmembrane o-
helices connected by extracellular or cytoplasmic loops. GPCRs (also known as 7TM
receptors) include a wide range of biologically active receptors, such as hormone,

viral, growth factor and neuroreceptors. The seven ¢onserved hydrophobic stretches
of about 20 to 30 amino acids, connect at least eight divergent hydrophilic loops. The
7 transmembrane regions are designated as TM1 to TM7, respectively. TM3 has
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WO 2007/ 042792 PCT/ GB2006/ 003759 2 been inplicated in

Si g@al transduction. The GPCR fam |y includes dopam ne
woa

(#¥3 whi ch bind to neurol eptic drugs use®CT&B2006/003759
treating psychotic and neurol ggical disorders. Qher
menbers of this famly include, but are not limted
to, calcitonin, adrenergic, endothelin, CcAWP,
adenosi ne, nuscarinic, acetylcholine, serotonin,

me%mn%eﬂﬁategihnrg'ﬁﬂerféh gﬁr@?ﬁbﬂoﬁm I'l‘fl—&ler eP°(§ an?{é}'ni\k ggl esl’dopamine

rracﬁniprﬁwmq:h biid rt@neuro@ptic diugs msga fanticatisg peyabptio asd neurological

ORGP RAF Yeapbatd ARTBTIY el L B PO NG , ppoonin

dicsengspicd esrigotitingt leAMPar edérulsiney etuscarigbatdtgieholine, serotonin,

. i h d .
P  SHEHORL” Ry S9RET SFbERaR0uhhtl SR8, encomere
rctisféerautwglon aeneif rhmelnp&nwoglnmm tandreythundgatoviraé revepiors,

o1 tos MATRROTRERYE BLR Graf b eBins B SRR leth . e frst wo

traeedyuiarti@qnﬂ, minich B dsalpbrcml bagRERsat ara deliewd foestdiBlise protein

SRPEPe. TRyl B P B B B & cvstoine

desidues canr influence sigoal t;m’mlumnnept soree GIPGRE] daost GPCRs contain

ﬁio?ﬁ EPW’%P%E}”’%}’OF 5%?% g’f;d g@@g&g@ﬁﬁ%{%g%éﬁ &nd3r the carboxy

tte!amema nioasevetah&GPORs, tsheh sectketfs -advenargesion, phosisidrylation by

HofRHORREER Snd GRS Bl SRt dpedrter raibninsanstzaton.

iﬁﬂnsorm& redeplayhit theoligaadehinding rsiteard GPORM a&em:dhaved o compnse

ngg?dlﬂ)ﬂfhg é?)g é‘?l‘nrﬁe% %)EQ/F %legggﬁwg%@&aémﬁ ncg)néams, the sockets

Iﬁegmwrmumeddvysm@pmreamueh@fm GRGRs.t Jhe hydrophilic side of

A B R W v o
iferm |ag§ﬁ rt#lﬂml Wdlf@% cHW3bas heemdwpliasier firy several G-protein
%Hﬁlleaq?ﬁbt&@tagrh%h réqrdaﬁd%"rﬁ‘iﬁﬁ en§u$I’Pa Hel RS aspartate residue.

intrace l'ar enz rans or

(ldéeserngang d) MGeasp@raglnEEambEMG 0R§M7 prmma aninoas or tyrosines are also
%Bnéﬁé{) in Ileﬁé Sﬁﬁnﬁu@ protein a-subunits

preferentiall timul ate 25 particular effectors to

nodul éﬁ%cﬁﬁrcﬁﬁlﬁﬁ iBif@q?QﬂylaélﬁlGOﬂQ‘ﬁdthd‘rﬁei’OﬂIraer@eﬁl-protems to- various
FhesRNQEY 'eﬁig}r@é!s i8h %:%I Rl l?arfgg)t Fefs §fegu95hﬁs%na& al., Endoc.

|rrportant mech anlsm or the regu
deipl 198 010: s e 3ENCROITEPTRE-RIotein musubunits mmtemm:auy stimulate

?a?tﬁ.%léf"e?f@btﬂraato rﬂ%& \/%HOLIJP@BFO ReRfUnbictrRd |n|a]hc?erlia%%tsbﬁoryiahon

q%ent S target |ng successt
oy siasEdc GRGER tresdurs lsean iBOoGRCRsedanismafor the regulation of G-

g?ét@hl.' b(itb%ﬂ R uch d?déﬁdé’][ yGlgéﬁE fkfrﬁafBﬁrgcﬁ hiE LAY egtﬁjs sites within a

ear | 2re 75 a need for | ion an
dhRINEeiaT ihpgt i oNeaty 880t therapesitiepagants titvgetingarGPCRBY have been

gb@eg ﬂ,uglirﬁlﬁ {,é@gmo%'ge},n A fting or correcting

| sor unctions and ‘di seases. Dysli pi daeni as
are dl@,%@Béshavﬁ@tn ¢sialished,aprdiven hitdory afs Thiepargutic targets. Clearly
48004 8 BY 1drdentification and characterization of further receptors that can play
a role in preventing, ameliorating or correcting disorders, dysfunctions and diseases.
Dyslipidaemias are diseases that involve a disorder of lipid metabolism, in
particular lipoprotein metabolism, including lipoprotein excess or deficiency, resulting
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particul ar |ipoprotein nmetabolism including

| i poprotein excess or deficiency, resulting WO
WO@807/13279292 PCT/ GB2006/ 003759 3 in an al t er e®CITER006/003759

of lipids in the blood. A well-known lipid that is -

commonly elevated in the bl o8d, in particular in

Western society, is cholesterol or cholesterol esters.

Cor onary heart di sease is the |eading cause of death

i.n the Unit gtates s, well as in nost devel oped
B ARERPES 1oVl REIdE MdRBSlaoc; & well-kngviroliig 114y Iarmaaly elevated
Gn SEEd) bmc@aﬁﬂw&témobiew i&ﬁotb%té%&t&rch%s@?ol\éeiérs

as the_intim beneath. Besides coronaré/ heart di sease

2t her CA¥PRATIdIeam lishse is g Ieading 4% i eHaye Wiited States as

aidNeas Rrhest 8sveldpRAJEAHER, aA‘iﬁérb@élé/roglﬁs i ﬁt@aﬁﬁc?erﬁhghdisease
as stroke, transient reversible ischemc¢c neurologic

demagingsthe aneginelvi iaig e aardee aswelbes ties iima bengaih. Besides
(doPdrRinHeh R NdisSdsaU dine AdsoRtosisT BEudBR! ﬁﬁ\‘ﬂbﬁr\/aé’dlﬁarcﬁlndn‘éleérln other

events | eading to the devel opnent of
Zrieties Jeading i VAR %s@ﬁa%ﬁswch@ﬁ@@"ob@ tm@nareversabie ischemic

d%@&ﬂ@ﬁcé?ﬁ:leﬁéﬁs%ﬁ@rﬁ&h@ﬁﬁd Endangiis |@bllte|=é?iél (Medtiitient claudicatio).

|'i poprat ei ns DL) and ot her apo-B containin
li popr"a"{eel [Rete P'PEuP%ﬁ’l Reflulay QVﬁ@tSbU@%"&r ©0 d'g”\?osdetVélﬂ’Pmem of

ldﬁ:érbﬁ:lé‘dbi@ ﬂ%@b]&lehaélucﬁ@m&f%'s\éﬁekl 8§é&ie§foftlﬁl§néé‘kb|€ﬁmc work.

modi fi cations such

under go severa
\éﬁn ggiﬁlt&t lggwo@msogg.,%tqngrpt heyrpoaB c%@,lrﬁng;gaoprotems circulating in

|th® @R0A! &b Repasited AKAB siBeRdotiEial eoHREMNE figsid! &fithE intna where
accurmul ati on of 15 chol esterol and chol esteryl esters

e, {BErope PpieraiT MosicaiaNss SueHp AlPoRalen ShioKidation.  These

tmmmeﬂ:s hﬁopfr@’@iﬁscaird taM@hCib lwdhlﬁﬁﬁapﬁé@ésl rSRIngOm ﬁ&cumula’uon of
br obl asts, and rel ease of

PR ety ealire ek ol ciits Gass8 b FegEhofpgical shif
aewanle af fdahe alihenpimimused! Bakerationt o @md@ﬂcrrﬁﬁscﬁe cells and

%&qﬁ%‘lﬁ?sla sur ound dcpf{%g{eg%&ngpgggl %l?qg? gglraomlrﬁétgrry response. The
. exhira-of ehé& lalkt)iwromatout smié’qheaMtanﬂsrmaerofielmﬁe?J Ihesrrelraigd eby foam
|scovre um ch is also altere

DU AIE el AR Esls: R dyisdie 1S Ahorgiyyre-teltifr matri
rmdnmmtrng cefls.t Maisgldmrd ﬁ&oﬁ@‘ﬁd rmqsadrsib’;]hell"@dwmmgastd@ altered in its

e u t.he .endot hel i um cover
B e 2% Buil' Gl UGGl bATovHB I Sk stenosie)
efemmlng thadilog] flovt Teeqoaplecdral thkeadothebGmtdoserirey It eray. rupture at
I ' Ny I i
oL PR 1 ooy R BELE R S %ﬁﬁﬁg?gqﬁ%lciowedﬁtcioswe of the
|amq/ t Alteroptivehe tiod plahee Wk locus trﬂnnomsas@ttm'mae rinaﬂm vessel wall and
T I, ri k

S i e PR VB S BBl E R Bl

at her ddel epopiex |rﬁa:@lea/e|dmm$1 fsagtmat risk $am¢msngontr|butes to the
‘M%%%z%@%reﬂ{: &géytﬁ Eaem%té r| Sﬁ%[?ge Vﬁ({t(?,l’tlg % tgpgngh%re)as others are
'Elumnnmfisaﬁ ohtler ﬂ;g o fmetabo!l syhdrstre” (syfnonwhalhmmtiw syndrome X”).

30_,0bes
o ERbhle St e 1R R G TP Bbokr aieER ks, B HGR3 Gocominal
dpesitypigtimens mto!esqnee; mymryoﬂwaoprceimd)r??cbtmrsmmmm dyslipidaemia,
. i e SQ [O-1in t or .

P IL R DO el S, FerPlne o HE B8 e proantigmmatory
tade iwlfidhaisnedually deyrtonkiraes by the presence of pro-inflammatory cytokines
such as TNF-alpha or -6 in the serum, Despite some differences in the exact
definition of the metabolic syndrome it is usuaily diagnosed if at least 3 of the features



such as TNF-al pha or 11-6 in the serum Despite sone
differences in the exact definition of the nmetabolic
syndrone it is usually diagnosgd if at least 3 of the
features 4 nentioned are present. A |large proportion
of patients with netabolic syndronme progresses to
full bl own atherosclerosis and/or type 2 di abetes.

g%g@%ﬁ gi‘rles%ht c -Iarg@%@p& %E&fe%&i g@hﬁ@gfa%gl?c syndrome

195aresees ol blewn @lﬂzﬁfp%ﬂ‘ﬁf@ﬁé% ae@/nr ﬂ@elﬂ dinbletas.a (Daskalopoulou et
SBeC eboeabbﬁmﬁafﬁe&r:heta%h@% @Uhﬁﬂe 4MVhere are we now?  Gurr Vasc

ED er oscl er03| s is well establis has riggere
haaPero! ds 18 190 4 agnose educate and treat

person S’h@tcofnetahon Ebhnﬁaeﬁ &W@lﬂil(ﬁ?ﬂlﬂ aspRBAyANPeRE® le%fbrél@n‘gla and

e netabol I'c 'syndr one

< AieFoRsEosis s, ep | Sxiatiafech g, e iogrres 1 meleruetiant b dagnose,

ektiocdts and trepiharsancalt Gigk.C This lcampmgﬁ Rb B@e%&&eﬁﬁ@the indlwdual
in serum |

2 TG FRo PE B Rinrow® =8 by & chiabipahproos pyblc healtn

1ggucatiodrefigys and pharma20ficalSeienleatiort witindsmibuccess (Carroll et al.,

. . b

o Nt B 30 SR A, 7
NaVR1i KiEPes £t ale A08bovesyal endi éegswlidvasaddrl tisedse risk factors
| ﬁ@&brﬂiﬂg Q@%é&y Hasd @ich ih Vg Agudeyshores ﬁ?ysl %743” Nevertheless,

the ors are _present I n the OVET

qvtel?c%q;r cﬁqe@s?,‘xﬁ etg_lﬁlp% lepfinp $atge gfdeath Q‘db? developed world, and
P:ma/ameracarsaéretmesmurabml dvengehdling fFﬁa; r{éSRI ist EFord et al,,

A bl ST e e o

20ladondbHealih end dNwifitionoExeanitationaBurrays kiafmac2an, 8564359.; Khot et al.,
pébb@ rﬁrééé’fé & ‘&B ki¥ndl§) ‘??15 ?a{c?ddé IentsJ\@{Baco%gnQarg peant disease.

898- ecent |n|ca ave enpnstr
t Hamar 94 h@ys- QQ‘bHucBP@ﬁ‘FtofF“n@@LSt}MﬂSebﬁ‘e& slemonstratgd ntpat further

t Pesiueticn’ QfltLEﬂ_U@ﬂﬁé?s&ér_@ﬂéxcéealngeﬂ\%f ket ﬁ@ge&%§ U earicial as

clinical, ,outco ower

Fit
oatepapae R RRAT Sutames (Stchel ot Bi 2006 iawokdnoatiar bmnlicatons o
(WaT)restingljo New Tapeldi (@NTp atuidg idrs Cartzian) p&ang. @an?2 Cardio! 22,

538880 v Bk O SR8 DALY B g, coses of

" navaleplesdrugs, m@;amlé statingdi erstimitie filrates andchientiotst aaid, dhe side effects
aﬁféjeprl?@d% Becchtd I%Fesproﬁ‘ﬁn%n? xR BSés‘?c?e E&uﬁtﬁf: Q%aﬁ% Some extent,

pro nent 0SsSsi b ol uti on,

{oe Combg'ﬁlf) 070 &yﬁﬂﬁhﬂ%ﬁr%ﬁsblﬁmey\ﬁaﬁteslﬁséowmwter@mducﬂon
22‘? maaay mc@%dmr(aﬁgﬁ&{e%har%m@g&ucztdoeﬂ é\llu%Te%r CheB8Ythb% in lipid
GBI iFEE e W R Bl PR Arg FoHtac 7 AP0

d sl i pi dem a. Annu Rev Med 57, 313-329.).
U@@%/Qﬂfﬁm@sdpw agesthed abtdgolting faedingl ethamigur by an external
fiaelar which effasts de fupplicmoleGPERmaaK théraby providitige mekahe ddrdreating a
tliestyle riated disepsearaRlynaysechiey eusyeadingyi di ng a neans for
treating a lifestyle related disease mainly caused by

over eaflheky. is Tiherly a swaskigarmeyd dompes, M&cﬁ@&eﬁé}ﬁeé‘ﬁhﬂ diagnostic

e TR AR R s Y AR I bP afI X o
Summary of the Invention
The present invention is based on the surprising realisation that GPR1486 is
implicated in dyslipidaemias and is therefore a usefu! therapeutic and diagnostic
target. The Inventors have found that, surprisingly, animals lacking a functional

GPR146 gene demonstrate a significant reduction in serum cholesterol levels
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Sunmary of the Invention The present invention is
based on the surprising realisation that GPR146 is

WO 2g97i0¢2382d i n dysli pi daem as and i s theref or e PET{GHIPAH003752

t herapeutic and diagnostic target. The Inventors have
found that, surprisingly, animals |lacking a functional
GPR146 gene denonstrate a significant reduction in
serum chol esterol |evels WD 2007/ 042792

/ GB200 759 5 co ardt {ld Type ani mal s, L.
PREPEIH R Wt LyRaRIRBS, dCBITe: e a1 4G oaator  implizaded in i
RS tabEIshEARPIB & th§rapemtt¢eérama@n@n@ra#?@tlfagcﬂwﬁ;bxts@em@rsg et
for dysI|P| daem Acco to a first aspect of th

i nventAGSAIINg ’F?e% £ aplRCt Ogé’?ﬁ inveRiRg. ﬁﬁ“%‘ﬁ@ﬂtfor idgmtifyipg ém agent

isQRathlé %ﬂf%rﬁ ¢l adaﬁlupﬁa&am@nmaerthé efep HedgtbRniAG whether a
determnin candi dat e agent affects the

sepdidatea téﬁsi%‘e %E\?Hr%qﬂ:‘l"@ a second aspect of

the i NRBEdiRito PsdtORd RLPER of HRAESRHEDA, aanbﬁcﬁhmah Ql%négemc animal
functj onal | KV di srupt ed' endo enous GPR14 6 gene.

RegSrinsipnaly estriqdPdoparRUSFPRIES 0PNt i on, a

non- hysgeBrdi ﬁg”:lftﬁﬂ%ird:a otk thdRivbitibng af hﬂiﬁﬁurﬁé‘t@‘tﬂaﬁsgemc animal
di srupted end olgyenous R146 gene is used to jdentif

:mvmiioa dyeriioss Plsafﬁt%&ﬁlﬂggeww@ﬂﬁﬁ@ fanet 'ﬁeU%%ﬁ*ethW"t'fV an
QigoHissbr dihtéi%ﬁf@t@i Gﬁ@ﬂ%%ﬂﬁemrapwﬂﬂybrp.a@@ﬁat of. the

mvent}im e no -human transgenic "ani nal havi
2rd

f unct (ARRAIGIPE 40 & dRHTE S8RRRS R BGs M¥eRioNs (e rPTY RUTiaR dransgenic

amiralRERl a fPEticheRy URhEREMeAdoRRe0s BIFFI46Qchefis UbdY as a model -
?rp haf the invention, a nethod for determ ning the ‘
g ‘g‘fs IE#dB%r susceptibility of dyslipidaénmia in an

I ndi VIA:bd:@I'dn}TgDI‘!@fa fiftts akbscisdiepe dlediibh, adﬁfeﬂ’fddl fd:lr l“cﬂatérhﬁ'ung the
ess| on e n.a S

T BLTeR o SR oA l?l?a%a@émﬁndnwg DBl 68 (66 gteps of ()

Qﬁtérfrﬁﬂllng whetdxprestion leveli ofi GeaEl14bagenerini & sanisde apdlatl rom the

fﬂ%&’g%g I (iggﬁ%%g}ﬁrféffq%rg}pag io %o Xt 0 a'ﬁ%eq(be dﬁdlwfg\@l has or is

G‘a@dékﬁlbm)tbmemtdm-nas used in the rmnuf acture of a
nmedi ca

t he,.prevent.i
sl | AGAEtglo SRREMERE Y 3t EnyBiy AR s8R RS ateptpane actiit of
iGvVamMe polypeptidexs gead irs tHeRRadEactpod piha ohextddardentifsr ths quievention
a nedi canent for the treatnent
o‘%} t}egﬁn%nﬁig%ﬂé{agaél i pi daem a. 25 According to an _
ei ght Maspiing tof a tdewenthvaspdobmf te mgemttorl; bt exogenous GFPR146

pﬂ}ﬁ@ %l%?ﬁd i u‘éS& RARES %lmﬁﬁ&ﬁ%ﬁ?%ac ure o]ngpgiltdh% treatment or

nuc ideT's used |
rmelvemirmnf dyslipidabmiz.r eat mrent or prevention of

dysl i PALRRITAG 1o BRSEHHIAL LGP i @ YHVBHFon, an agent that increases or
decreases the expression of a GPR146 polynucieotide is used in the manufacture of a
medicament for the treatment or prevention of dyslipidaemia.

' Description of Drawings

Figure 1 is a diagram shorwing the knockout vector;

Figure 2 illustrates the decrease in serum cholesterol seen in GPR146
knockout mice of different ages and sexes when compared to wild type, the reduction
in cholesterol levels in knockout mice is statistically significant in both males and
females (Student’s T-test p<0.05); and
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Figure 1 is a diagramshow ng the knockout vector; 30
Figure 2 illustrates the decrease in serum chol esterol

W@ aMy{/#y9BPR146 knockout mice of different ag@CTAHRL006/003759

sexes when conpared to wild type, the reduction in

‘chol esterol levels in knockout mce is statistically

significant in both males and females (Student's
T-test p<0.05); and WD 2007/ 042792 PCT/ GB2006/ 003759

6 Fi . he_ genom uence of R14
(al sg#@frgﬁggo@ssh‘es%%‘% ﬁ%?%%,%ei dnedse ﬁgﬁﬁﬁg?ﬁm incuded as
ISeqid Di N 7 indidading thentocationsod thd prirhérg uisad gethiengrgeting strategy.
%rﬂgﬁgﬂ'i 3‘ ggquence Listings SEQID NO 1 and SEQ ID
; cDNA sequences of human 5 GPR146. SEQ
| D NOSEXQ dBoMe: anan@aEl% e?gr\lgg ZfSEva t\dﬁgmﬁtd sfgq@énclgﬁtdi human
R ) 2. 4. shaws
am n-fcf%ac ggoséjqﬁ@ﬁc’:%w%%&ﬁe" %%aglgqﬂffffﬁea%[f’%%% SEQ ID
sNimvﬂZ andh SE@IEEN NCe2d ifimiq D Nae I?éh(ﬁvsctﬁél/éqrﬁigdi abl@l#é@quencef of human
. ows, the aming aci d sequen 0
RRRERRER DB 3 iR e B3rA Tergus draps Sl dueotelor Mouse
GRoMe ssqzumhm!@: efshbhrssge Q?WR ﬁcig rg@qnl.n%ﬁo@ &'M(is&ea(agngma. SEQ
ol 1 O .arm ) r|). : L
ST e FblIB 3 sBME i e in peRigance bR Gy MR trom the 5
ased(S priciotus threust amm (AhgrR3N aBEﬁi ﬂ:z CNos:P@ (§° ltm giedw Nige nucleotide
a t aining the targeted | ocus . _
BEeog B EARRR L BB BT ER, hoenit s Bistpcnbaralygs of the
THrgeliingrattoremdregientsasontaining thevetgefdIBcusihi ch is a
f j 0 snenbrane receptor which is
re?éei%?g%g?%}%{%@dﬁiéﬁ%" as wel | as ~horol ogues,
iR G GPOR derivatives thereof. GPR146 is
struc a I t ther ins.of. the .
G pr ofﬁg%nin(k:’%@%%egé]&g%ctgpgo%%]a%rﬁﬁ’ gﬁ'cg'h@v\ﬂ ibodepsin type of 7
trapsmerbegnes sepeptari michhés aefelnetli wd asDIGRFDIMEd GRGR, 28 well as
, | : : sequences of SEQ ID
ﬁ%&%%gg%%héﬁgﬁﬁsg?ﬁ%ﬁgatgggﬁg %hlgn open reading flanme
( SEQ [GFRIE6 B skuctuvdilygelatgsb ty peintri getaihowh the GEteihDeoupled
61 .
heopfy AT bs F1CkPol Tl RS byt ko S ARRIE G producs
ghcadieg mrRaa 6 Rib14Pe el (RINA sEpiarpesicl SER IDIV@YT ahd SHRMD NO:2
t i i . . .
Phiei gl Ghen %%ﬁgéﬁf*g%tk/ P NCE B Pl Bblypentige ghpwn in SEQ
%&éﬁﬁeﬁumamtﬁ% TAGisgeerd ©tmamtastupyesene 7pA2.Br ns t hat
QRIS HePSiiiRsliss & GPEu@! the 7TM 1 structural

class. "The nouse honologue of the human GPR146 GPCR
has bégalvgisside GRIRd46tglypeptide (SEQ ID NO: 4) using the HMM structural

prediction software of pfam (hitp://www.sanger.ac.uk/Software/Pfam/search.shtml},
together with a 7TM prediction analysis, confirms that GPR146 peptide is a GPCR of
the 7TM-1 structural class. '

The mouse homologue of the human GPR146 GPCR has been cloned, and its
nucleic acid sequence and amino acid sequence are shown as SEQ ID NO: 5 and
SEQ ID NO: 6 respectively. The mouse GPR146 GPCR cDNA of SEQ ID NO: 5
shows a high degree of identity with the human GPR146 GPCR (SEQ ID NO:3)
sequence, while the amino acid sequence (SEQ ID NO: 6) of mouse GPR146 GPCR

shows a high degree of identity and similarity with human GPR146 GPCR (SEQ 1D
NO: 4).
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nucl ei ¢ acid sequence and am no aci d sequence are
shown as SEQID NO 5 and 30 SEQID NGO 6

WO 20050427PT el y. The npbuse GPR146 GPCR cDNA of SECIGB2MG/003759

5 shows a high degree of identjty with the hunman
GPR146 GPCR (SEQ I D NGO 3) séquence, while the am no
acid sequence (SEQ ID NGO 6) of nouse GPR146 GPCR
shows a high degree of identity and simlarity with

human GPR146 GPCR EOID NO WO 2007/ 042792
B  BPRIrE Coh o/

PCT/ GEMRR) efrb7gyse theeelemrmanbesghadaige family of
t(;pqgﬁéore menbers of a large famly of GPCRs. GPR146
iated Di seases According to the nmethods and

&P@H@ é%ﬁs‘“ﬁ%ﬂeﬁléﬂs?ﬂeﬁe@ GPR146 GPCR 5 is useful

for trmeabidit Rethanoss and c@mb@élﬁ&nsoéeé%%éd rﬁb@%‘mﬁme GPCR
As used herein, the term"dyslipidaema" is

& weaiul Tos Irealingadnd EiRaNeRING AHPESR Pfsdb(ﬁépldaﬂ'ﬁtﬂﬁn Amuweherem the
aérin “dyBRfdephiaT é t6 Be JVENIRARIMBNABahAY OVNES iPwall RUVASR the art,

of I| metabolism 1 n particuylar |1 poproteln
gms deha diseperyithRy Ipyc?jm 8t @gcpfdgg(@gggzdometabohsm in particular

%6;516’:9%%&3[5&%#‘ tihdadihg 10 rcﬁélﬁ exRdsd %Yedlef@fenbﬂr PiedSiting in an
poproterns that can be increased or

d"gﬁrre@dg\éﬂﬂ O?Fp'q%méhﬁpgoﬁp iLipeprRtaing that cap berinepagest ordegreased in
e B?élfpldabhﬁ@ Rret @Hylb?n lérle%) Lownbghdiid L%?rot@ﬁ@ S(LDM% inteémedlate

PR a0, G hobohats (BhL ok e ety

IQ ob@cb’temfs |(VLDEX OURé SRillédD ﬁbrsloh%ﬂi%@ffgﬁ:sbrtﬂﬁtsm\ﬂé 8¢ trahsported in
od as ||poproteins. In a preferred enbodi ment

3’?\%“89@??;5?%@ M$-invol ves an increased level of 15
l'i pi difra bnremregooémbadfm@nt e B&Q@ﬁjaeﬁfaﬁirﬁfbﬁrblb)ant ilh@relased level of
.er.um . conpare non seas contro eve n
TcLon boRetiep o dhe dlhate A ﬁ%@ %ﬁqrﬁmd senParedip A per-diseased
oAeolrieas. e?in ahg%ﬂ@h;dﬁf!e |e|rri11<ﬂlr@ént| ihléQﬁﬂ’sﬁ{ﬁ:@daémiaﬁnﬁd]@s a decreased
refera e an
B oL U IBBotpibE A€ 1P, FraBBbBeecs S Aemparegie a non-
ligeiaded baritrdhieven al tered | evel in the blood is a 20
sterol, e bl st er ol
hot adparSPRuePErodifem BeubitirhEaT &hatie®d/Puel it thegiood s a
aterbldipid) emsé pyeitiaplymhotesiaroir lal chiotestaror esisre dn gisletnbediment, the
I . ' S| L. tein wl
el of WSS, oot e Bochrebbed afd AEHET B Fron censity
liperoteirA will bfedeceehsdys lcopipdeeintoaai “Getltter ghon-eyslipmaemia) control
und by
685, S P RS BRPrali Ripe Pt bl b e Rl
| evel sNithouBRRMI®) afd lodemat byniheerynthe disediadion of rezllued dholesterol
nc, reti t he .
SRR LR Y He BTl ol Be o Rl Rotlhbud ntnesis or
liryqreaseio legsretion| with athas bitlowBdil trieehafibineaase afseful to treat a
%&B&t‘cﬂ&eéfel%%?ﬁl‘a' & s%wﬁ %90(98 Qa?f'l%sacy of statins (reduction of endogenous
synthesis) or resins that increase excretion of cholesterol and the products of its
metabolism, bile acids. Using the mouse as a model organism we have shown that a
reduced or absent function of GPR148 causes a hypocholesterolemia. This indicates

. that the physiological function of GPR146 is the modulation of the cholesterol

metabolism. In analogy, an antagonist inhibiting the function of GPR146 in a
hypercholesterolemic patient would reduce the pathologically elevated cholesterol
level and thus reduce the further development of atherosclerosis and also its
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synthesis) or resins that increase excretion of
chol esterol and the products of its netabolism bile

WQ200d94270%i ng t he nouse as a nodel organi sm wePREESB2006/003759

shown that a 30 reduced or absgent function of -GPR146
causes a hypochol esterol emi a. This indicates that the
physi ol ogi cal function of GPR146 is the nodul ati on of
the cholesterol netabolism |n analogy, an antagoni st
i nhi.bit function

ti.ng th
ElRSPES b AL ST Sl ARoHana et gifgase, angina pectois,
m&ghél Qntgﬂrr]melePi YStoﬁlemtaetdlc@C(Tﬁ?l Qiffeﬁbrtl?]rhﬁ\a@del nAliedadys s;rjenoms or
reduce ur e evel 0 n 0 eroscl erosi s an
eSS QS FSIDaSERO BTt TisAeits &
manl f aptaaiditionsioithest béatienl effc@anm Wﬁdé@[&@ﬁ@%ﬂeyoscleroms a

t. d t
TeRiRRn o serin. Engegta! T ublicrssookiat i gRes in the plasma
Sﬁ@nbﬁin& &mpahien’ Mpﬁfr? E{hﬁedeg@{aﬂhoﬂ?@rﬁeé er lBéélﬁkhgnamng factors
n aaaition

Sttt A RO -
ahémbml sorasins kn@Nn asrilmw editsONThe rafe rcbfﬁp@biﬁbﬁ% e6stntial for the

usuall OCI cha es int
' o J8Redisfion s TR s, Boa showhdn acduiate the
Omsdlm Cred:epﬁdnqn akbiem n‘fu@@ltapa@ipodwe‘eal’itﬁm& Eﬁb@%d@reﬁﬁcﬂon in serum

dde eci al.i sed, chol est rlc
TIREREES eR AR Rk S i, B et euSiaPs T increase the
csmpmgt}t ofahe bsllsetssmnﬂm)ﬁl THioefiédiavourS beé samygistic witlg el reduction in
t rans nmecha

R ot 4RO BY FRBVY Pedlehorsh fEawal d e Reatolis syndrome.
dlirheapbres radetinsholdsteaol, synitksis betwebnpﬁﬁn Ifmn$ emeJ Pastrointestinal
2 SRREE LB BT Fod Rel TRV B et
delviss the biles eithm) as Tholestefdl emt lta/\mmabdtaes$yherlgesamds Reduced
¥e‘8&ti@ﬁ%f rb:ﬁg %%@age}% el Eﬁ%‘?@trﬁmeﬁ%? qgtillteq I‘?@E\ﬁc ﬁtci%/ b?egﬂwd thus
Fadudieg galt Baddedimred. chol esterol synthesis or

absorp Aéc%ﬁdo{]% 1ap qq‘&reg)aé% &lﬁlteﬁ%f' tﬂglinvéﬁtlépé?%ﬁ'{/&g#bbﬁ may be

inless C excre
disedeta eﬂ!agncaecroet freat, s amya némnsbidse deedritieer imsthis document,

&Q}S{ﬁ&%ﬁfag értdBIy f IQ% Bh!+S &8@9’&3% prevent or treat
ecre e aci Gochol esPero
ridtieiea®iouse | |C’[I$ﬁag@n| mA’%ﬁemclﬁmlel | eChtamiagy, t hidgart  Disease,

21?}%?)1 |HBH11£B{6%I|pB%e | nvng%: ?i@ﬁlﬁdl&é Wg@%s‘ﬁarﬁleﬁ{l&f gf&%ffd Bladder

Udlseraco iredieds gluepsa riekrandsy larﬁyhrrre"aalstaase,ddmiab@@d Syndrome,

&béggﬂ&lsdo\@l%nt acr@y %Hﬂpllnﬁﬁg(}a@.ﬁltl[alp roﬁe%&@%'ééso&gt%dﬂith Type 2

I's used to I agnose, preven
/dlat@tmﬁag@adp@@@r@e Transisnb sethends atfacRer Oilas)y IPeripheral artery

le%é%%ﬁPﬁD?ézrdgglgﬂ]ﬁa@nQ%ﬁ 'éf?g'garégrﬁl ?gﬁ\déé\%:r#g’é%gof the aorta.
gl ucodenavyl disansas, whishuidve e detarroined Mst bijog ilioked to the same

A Qﬂ%mc%%nﬁ?ﬁéﬁé“?églﬁn 2l BF?hrg%%Bﬁ _[fsnﬂi1e chromosomal location

m crovascul ar di sed associ a
dif alnsepls, GRAREI tig- ,p@UomosemeTma&fs)emcluﬂscF@miaal hiyperakissteronism

(—,?l;)p,gqp Peri pheral artery
As noted above, GP146 GPCR may be used to diagnose, prevent or treat any

of these specific diseases using any of the methods and compositions described here.
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di sease (PAD), stenosis or aneurysns of the carotid or
fenoral artery, or of the aorta. Known di seases which

WO NZ/0887 det ermi ned as being |inked to the sBEEGB2006/003759

| ocus, chronpbsonal band, regign, armor chronpbsone as
t he chronosomal |ocation 30 of Joseph GPCR (i.e.,
chronobsone 7p22.3) include Fam lial Hyperal dosteronism
Type Il. As noted above, GP146 GPCR nay be used to

.&h&%ggg?mﬁ%}e{é‘gznt or treat any of these specific

I Sea any of the nmethods and conpositions
descr i Tredpraeties oiifle 20€56h0 #RESINPGI BRI 6IréEs Idilerwibe indicated,

ST B by B 5B b R

tdAang &ﬂmunb[ogp,e.ﬂmntgm aye withh deucapabliitied Olg?/ gerson of io{:drl]nary skill in
r.obi ol o econbi nan ang | 0

JE R i s B E e relaop B e EBAGe” o saendpy Sxample, J

sSdrhbrobk, B, Fhéritech, affdch Mawibiy, 1988, Mdteciar Giongg: i) Laboratory

) SE Bl i ook T3 P R AR o b Ausuoe,

LFaMratajr (i oob/mndaeriodie csopﬂleﬁénts @urreBDB’kﬁodoIs'? m Moledular Biology,

o5 Fariicp 26 SRV Eo b e New Yatf, e 8 dtagedy Erafes, and A

Mhag uloas, BiINA dajationcand Seqiéhciran dEskential OTm:thuesf dohn Wiley &

RS 9 Gk Vadehio B MERGe Lonoc P, S pud il pioiotes and

TRrablideqju@sford Jahinerdity efyre8s; Sng), Gait MEdRohak1984d dageraicieotide
UprdlCoe AR Pty B e 84 ] £ panor,
(1Ea92t avigthodD &4, Extvinymogyc | BRAT 8euciBentFassids: Sy)orhes:s and Physical
n
A B ARG th FoeloRby, Ba®eioneragl of Bise gonoral
Sextaaa mre!nﬁmarpﬂatﬂ/aw‘ememeand Physi cal 15 Anal ysis
Q% 1; BLf§éy 0! ogy, Academ c Press. Each of
these genera yk) R s IS herein incorporated by
r ef er et gsedChRE4$eGROR ‘RTRHEpEPEEs pdigpapdide tefare to tehpolypeptide
i I
oG e Bpfic i Qe e s 1 SECPIC o BRLKPE By sea
6DINOndr o prhemelcsiey vaknt OZOGII‘BtNchWEObr “Rolypeptitie yeters to any

\atﬁe@ﬁ.ggg{ Ie.r i Ebﬁ‘l?ﬁéu ﬁv&@@f n@g{esam.ﬁe'axmg&héﬁm éfcfhecftﬁertb(} peptide

Rends of m%@dtnﬁpé% koot de-, wpwéeptspat@res@ H?@yp@phde” refers to both
'Hh%hfér%ﬂ':sp%gﬁﬂn%pp%%ed to %F] pe@ﬁ@éé %‘ﬁﬁbﬁéﬁhﬁ@é oF - ol:%?mers and to

ept I de" ers to bot ort
rledgar rehginse 9ggeigbyreigeed te)dsgpisiging. dé@lmept;d¢agma(sfr@ntaln amino

aaahst&heﬂtﬁmwe zmgéﬁ?asen&ae&ﬁm.&ova&&a‘ erred to as

proteins. des may contaln amno 25 acids
ot her “f’ﬁb{ﬁel@ 520”@]@% aéwa@d@@jdaaaﬁqu@na@s daodified either by natural

epr t@%ééé)r@@@;'sg% ad rﬁdsﬂgﬁnééﬂcfﬁgl UrbCb3RRUERC ey BREhIch Inodification
techniques” which are well known in the art. Modifications can occur anywhere in a
polypeptide, including the peptide backbone, the amino acid side-chains and the
amino or carboxyl termini. 1t will be appreciated that the same type of modification
may be present in the same or varying degrees at several sites in a given polypeptide.
A given polypeptide may contain many types of modifications.

Polypeptides may be branched as a result of ubiquitination, and they may be

cyclic, with or without branching. Cyclic, branched and branched cyclic polypeptides
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by chem cal nodification techniques which are well
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a polypeptide, including thegeptide backbone, the
am no acid side-chains and the 30 am no or carboxyl
termni. It will be appreciated that the sane type of
nodi fication may be present in the sane or varying

5915531 Aot B B RIS LRGP e By syt

methiods c atMamys prokeih yipedifications nare  kreovior, age efdbr dastance, Proteins -

Rl Sty il ARbRARy B e Sr¥eiug il Frosman ana

Goapahg diewcYork, 100Y el Wibddy WD ROATEGAEGRZ Protein Modifications:

LSRR 02 b R AL A0 Pt or

featbiogsB. IGanyohmson,eEd., nbcidaniatPress; Bew KokwilogseSeifter et al.,
TR ERe o B Blibatons SPf GBI EStodBs ML arymor (1900)

4BRIG2E64H any Rallenvelvalr, K'Prt&if Byattesidd PdstirBnslational Modifications and

Bapb et o, S

Post t Thagérats HrasbntCothamehiguetdiderieativeb or dfragrRentt @snssed herein

g 9 088 g NS R ol st o

anel (ovongrep aaiino acifl donoos tq alMegbertasz yTing vried®®ay have a deletion,

LR2058 % B MaT N ARy e iy S SR S5 e o oty

aiivalent Quilypeptide) BaBense anind Gackheubsiftvions viaay det thade on the

bR B M prysEoliel bfopeles R Siis, ol Bff p]oBhdbicny
r epl abensatvativdeiubsiitotions map diet made,ofor esamplecaccontiny to the table

gé\'gﬁo Afind ddiMnhel &anfe BRIK E@t‘ﬁﬁ a%&b%dvcﬁflﬁrﬁntan%{a%g%ﬁy in the

el etion, insertion or su 1on varl atl
paroe lice i the Siiidegaiuram Maydeguipstitutagfor eastadther:
equi val ent pol ypeptide. Deliberate amino acid

sub on the 15 basis of sinilar
physji ALIEWEWICal pr perkpasr such as size, {dh&rRe and
hydrjophobicity. Cpnservative substituti L VAR be
mad for exanple according to the table B‘eYovv. Ami ng
aci in the same blRaas -iumchdvgedecond coll upg TaRd
preflerably in the sarrelineinthethircWaa_y—‘
be bstituted for|each other: ALIPHATIC polar G A
P 1LV Polar - untirjfednggkdV NQ Polalf p gcharged D
E KR AROVATIC H Fi{WY
: KR

AROMATIC ‘ HFWY

Unless the context admits otherwise, references to “GPR146” and “GPR146
GPCR” include references to such variants, homologues, derivatives and fragments of
GPR146.

Preferably, as applied to GPR146, the amino acid sequence has GPCR
activity, more preferably having at least the same activity of the GPR146 GPCR
shown as SEQ ID NO: 4 or SEQ ID NO: 6. In particular, the term *homologue” covers
identity with respect to structure and/or function providing the resultant amino acid
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20 Unl ess the context admts otherwi se, references to
"GPR146" and "GPR146 GGPCR' include references to such

WO a007442792 honol ogues, derivatives and fragnmenPET&FB2006/003759

GPR146. Preferably, as appliegyto GPR146, the ‘am no

acid sequence has GPCR 25 activity, nore preferably
having at |east the sane activity of the GPR146 GPCR
shown as SEQID NO 4 or SEQID NO 6. In particul ar

ey e iR S0t SR ot b PRl HEPAGT bl Simtary)

grefembhciharai®aP Bagi G0R3,/ B0 PZBI%L’EBG,O%%,CB%QQS% br, most preferably

SRRLTOSE AT bl ol BERDESA e SEG] Frose o

|atsms¢ndoBYhasy @@Iypé;ﬂ%es &@%ecBﬁsém HiAG abiddoviich aesdllelic variations of

VA | east 95% nore preferably at
Q@%@?@?@qepé@ﬂgﬁ '8%0 e%a(qu?g}ce These ternms al so
enco npﬁhsrepefeyerm@t is dheadedier fhe€'tedeptomaativityd oacmdlsgwai azhlwty’ of a

Heerferfionine CPORLS BPRA dpash e ARondE S BT 1S metabolic

qrepimstcdmgumttfum:ttoyx@g?ihé g@mn@ cedepdmt iingihging ofimilar activities or
, t t
BB achifich 8 EbE AR (ES Hon SASeRse i Reshaple i fStts. Ao
orhclmdmi ﬁ@ﬁhﬂ@emeampmunogmlchmmgesoﬁthb EﬂPmﬁe_ rt‘ecéptes Examples
these .activ W -
31 7SR BN, A bHEPUE S SiealP3 380 2BbAb0 Tipstl Aetyties, are known
an theaart, iagpdmire desmibedmﬂmig@elsewber&nwtl*hs éccuniertthe GPR146

esay i SERLIE PERERIES, AT uBEhIa Iy, fREeF ThliRe tisterologous
iamind eck seqmndesartmazbélgmntbedd ienmdmsa»rl Cabmoming reefierably the N-

ﬁg{l}fﬁ?l&g’)cu%{a’m I‘l@: g;' ggg !Sgé) ql?d?u %gﬁeﬂc%eﬁ'\ta Qa[f]fect intra or

urt her co erolo ous
saiyaesicias proteipi targelipg muohr@ INad@Tsaqnaecesr) Elatepitignus sequences

%@T Slrs@%%u&eh@ecﬁﬁ'enaés {ﬁ rﬂd?é’%eec ; t;ﬁlr n%%gHiﬁltf Gt Sibeptide of

I'ncl € sequences
dhe rra/@@mma@d/orpwbrpa |fa¢lhtah6966nt|ﬁlgat(csu @htra@mh@m!écrr purification of the

g};b%gces thptgt%wroﬂmé}%@og VGRS tndt™6 @éﬁsguw dt&€rred is a

I NCrease nogeni c
tRPBIESNIRPH Eetd erauence skieh ﬁﬁv@@lyhl@wlrmwhmh mr@ferably N-terminal. A

fpﬁ)WHzéhHﬁiteese'qQ@ﬁHe' 6f' &@éée@ﬂo eﬁ?ﬁhf) %Efd'soﬂre?ﬂglé@ at least 17 amino acids

purification of pol ypept i des
ST dlRs Lo @r@tﬁ@@%‘@ ig ﬁa}?eqwd!ymefﬁrr@w arly preferred

i's a ZfhePQbmaad G‘P’Cﬁ?k@}/ﬁéﬁi?ﬂ@@%ﬁé’th 119 o?rﬂ'df?#@*dmé’[hl"é@ protein or

which 1s preferabl erm nal |st|
BB adapk of 4 'ar@aﬁot@o HED 166 altpigs pr@heéf drialoftgn gevantageous to

C 0,
sl I, SO B S P SO iy o
(SSCHPNGde PFOPORUSIOEH cSeTRnEr® WHIOES! 1 oht fotonbaich a3 multiple
Radtidirel résib@ddsgesr @no%%bmoﬁ%lgléfeﬂ@?r%ef syl %fbé)ﬁft)pt(ﬁlrfhlg kdcombinant

is often advantageous to ude an tiona
HPFetiaei d sequence which contains secretory or |eader

GPR146 polypeptides of the invention are preferably made by recombinant
means, using known techniques. However they may also be made by synthetic
means using techniques well known to skilled persons such as solid phase synthesis.
Polypeptides of the invention may also be produced as fusion proteins, for example to
aid in exiraction and purification. Examples of fusion protein partners include
glutathione-S-transferase (GST), 6xHis, GAL4 (DNA-binding and/or transcriptional
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sequences, pro-sequences, sequences which aid in
purification such as nultiple histidine residues, or

waglH®d2M2 onal sequence for stability during PCT/GB2006/003759

reconbi nant production. GPRI4A6 pol ypeptides of the
invention are preferably made by reconbi nant .30
nmeans, using known techni ques. However they may al so
be made by synthetic neans u3|ng technlques wel |
known to skill ed pgrsons such as solid

gt jdomainsy iﬂﬁ‘e plaelosigpse.ndt |"i'ﬁyeﬁ'f39c§?? ﬁ%‘/"eﬁl% ipdnclude a
Bf&@&ﬁﬁﬂclé’@a@é %0 Beffeth Qh@ﬁJSlJn%roWBﬁlttﬁartaﬁd tAé Erdidin sequence

extraction and purification. anpl es of fusion

Bt iptasest 1 aHew eermovahel aien %Ptﬁt"a?t%uéﬂ%esssv%ﬁ%ﬁé'ﬂfag’@m cleavage

65 TiPrei&sblyShe Sefich drblify Wil ABidBN#HeSlndtioATs: $hd BlotdiR 8t interest
WO 2007/ 042792 PCT/ (B2006/ 003759 12 activation

g8MHANG8) and (3-gal actosidase. It may al so be
conve g4 shiyaplidteorane Mvah&sH ey %e% %{ﬁ‘ﬂfan%ﬁyelsokated form.

bet ween t he fusion protein partner”and rotein

dBlgjeme s m@ndwﬁ%neéeﬁo tlkfﬁrawrbw ﬂ@r’ftﬂmof manr QM e natural state. I

ﬁhois%leﬁe@’eébiﬁﬁ&ﬁﬁm SUSIbstncR b(fUu?éﬂii‘\ ﬁﬁaﬁ.‘r@a“'(% béént 8hanged or
Preferably the fusjion protein will not hinder

FRIFRNACHHOBY e 1RGP EEYIorgReTtn b et toropipRaRloca polynucieotide,
ﬁﬁ’tﬁéé%d@bﬁ@%@&b@ﬁﬁje‘ﬁat&@ﬁy bas8AT oD IIVTRY alfhdi s ﬁot “|solated * but

substantially isolated form This termis intend
e game @%"P@'?ﬁw% r’i‘“B@'ct #dd 105 RPYPEP TS sepasatedHrom the coemstmg

RithetaA ofstedteural §tatefi§"‘|sdlz§l@b’a%l§ %e fé@;ﬁﬁ@émbld?@d %reln

subst ance occurs 1 n nat an ed

r erov &t Wk kg ves bg Mna?rﬁQOdé‘H@Jﬁ ’ﬁhé rﬁ’n%‘ﬁi! 46 @P%PWG'F@FE‘Y be mixed

Wﬂﬁn&drﬁersaorp@ﬂwéﬁt&hﬁ@h'\ﬁiﬂ nok- iRtcided Qlith el 1ﬂte‘?xﬂeé purpose of the

ReateiR 22 il £ ve0ried s RUOSEIEIYdRGAeE! ch BpHeEPRR ! dre. invention

aiychied beah )apﬁ.lbfstaﬁﬂaiﬁfepﬁlﬁm@tl aemi, flﬁ WH]&I?CQ@GEIVW gélﬁlerally comprise
state ate

terials of its patur
T Gotein &y S pedpiatetRB R hicn Tpots i 90HE Jer SRaie b Shsg or 99%
bhitie ﬁrh&azﬁ?%ﬁre@@ﬁb@ rsQat GHRMB)C—'-FK@R liﬂowdptldﬂ dfhhe mventlon
carriers or diluents wh Y\n not interfere t he
o endba Herdus Bt asS Teles dttentilts bRierishy & porion of
mgfa'rzmqnblﬁmpﬂdlé)atzmﬁmgm yhe moémtioad. THsp rbymeptsi dd &SRR 146 GPCR
t 5 |nven subs

na
i PR aBlsd ofvahgE ale BRl§Rk o die reBtiics fShe present

prventom may be heepanal i Qm \sindiadn amtdse pﬁ'dzfambqp%mfeen 4 and 40

xanpl 959 9%0 99% the ein,i
BIRR gl Tt o rebll (B, R i iBd fong GPR146 GPCR
polypaeptiderns dibdogeddseatfor exmnpleduy dnd;m]on alitatzesuitable enzyme, such

| des r.Si a rtiqn of

BShsSEC BECRRl B e pBRdeh drhoftnaf, #BmSisemade by recombinant
frrmﬂmrtsynthfes@é’&mﬁhéﬂéﬁﬁy and its honol ogues vari ants
or de I ud The pe the. . .
ot eser it S5l 1nRGEHE Fhy s Sl Bt fiptions known i
e cist, fuobf as artelkr;mnbersweﬁn pépm 40T heamelpbdeacmdys ben an antxgemo
I e ived. froma GPR1
gg{é)%: %ﬁd&? &, Sccqll o%r}ﬁiﬁ’pﬁe Z’Bef%erptngawsy é:am)'nmunogenlc in vivo.
(ﬂ’ir@‘es-:tbllwmewephriealssapam@ beindozingesusaising antibodies in vivo.

The GPR146 polypeptides according to the invention may comprise a
sequence which is conserved across species. A conserved region shows a high
degree of homology between at least two species. For example, the region may show
at lears’t 60%, preferably at most 70%, preferably at least 80%, more preferably at



25 as trypsin. Alternatively the peptide, fragnment,
etc may be nmade by reconbi nant neans, or synthesised

WeyhiTHd2192al | y. The term "peptide" includes th@CT&B290m@003759

10

15

20

25

30

synthetic peptide variations kpown in the art; such
as retroinverso D peptides. The peptide may be an
antigenic determnant and/or a T-cell epitope. The
peptl de may be |mTunogen| c invivo. 30 Preferably the

PREH 5. S b BiTpiabl 6450 5B % cleBi e Gmitie i fevel using

| theetabis estfedCAitve] FRapldes RAIEROMPNBE ‘éhséq%eﬁ@é‘ﬁrﬁfcl'i RBrresponds
a ross species. A conserved, region shows a

i gh
R SBNERIVER FRAITy (e iRt theiapeytia §¢63t§$}6‘élaé§xmaﬁ}f9d in further

eu@tawlb@zow halteS@LAsy,RY GPRY6 @P@lﬂegﬁbn@@%aypé&ﬁ&{s@bé ¥equence
| east nore prefera

st 70% preferably at
iR CopaSPansR 16 5t es) ath 6B 0D §9BLE Ve A0iL | A detRoI0g0US region
CYIRIWI R v @é@é@bﬂﬁ&mma@y bevbn Abfkabtidtdpbriea! the '

PR gB L BefvrpiilesttiesanuMiahicARRCh cor  caponds

to a CWﬁiseihVé?ﬁloh%lc@ﬁxpEByesbGPPﬁﬂé ¢dwda%ﬁaééﬂeiﬁn14e nucleotides

x r‘ibﬁ’g{ﬁéé\l’y'e“’t %ﬁ%ﬁ%@%ﬁ%ﬁdﬂ@{ﬁwﬁge%ﬂ@gmm@ dgscribed in

SW@ﬂ@ﬁaﬁeWﬁ&eG@!W@@@@]ﬁ%tto at |east part of a
non-cogaerved r on A heter ol .0gous ret% on

| ow dedPRCBPS hi Qypﬁ'é'i“\!%%ﬂ'dﬁt’ GRR1 \WC@BB@Q”eQnd "GPR146

GﬁRﬁéﬁ? é‘ﬁ@Rnﬁ’@ ywrualseqt In@@&h&l@@ablyd]aﬁidctafﬁ'lﬂ%nggﬂsﬁ% refer to a

i nvent { on .en ass nucl eoti des

Rt %95%%%%9 8inucleic add seaeens@sasshown in SEQ ID

pN@dUcGEﬁllD wERE, 8EQH ﬂmema FSHCSEQSIDINGS 5, Bed lidolddle, variant or
nthis docurrent The terns

et al
- Bshiffe (TG cl B heCopoREPBopieiso eotingorPrses o s @
" @RRI4Gue, mamuarmwahvermhebﬁuaéne@oldéea?u@h@éleawbymo 1, SEQ ID

| g@?’d? eleﬁ%ﬁt @nﬂéd gt ok @reierg@y%%@jbyeﬂ del lﬁlel(a,: lﬁgtegl that two

smamemmsmm&meqaemSz jdeBtiR2d Refdi a§ SHQ $EQdDI M SEQ ID

NP B Bt (B Bl b Pled RoftRln 2 G dedfflein s seq

oD NE:& Béib rak @ YU BO: VaridBSEQOD NiErd aratvithin thie dcbpe of the invention.

nucl ei |

SEQ | Dﬁ?\%% %,r e Q%rge'ig&%ﬁ?'\%ﬁ% P[ﬁ“ﬁ@'c §C’h|%teq§ﬁ’b‘i?| gppable of
benaedingda tnmmepw,e ahd/oara mameofcmwmqmemamon ie., a GPR146

d n D, NO . .
S805shie 1Bk R ERA b de B0 Y B b comore o
i Rletrdiite eagghencs QaEmISEQeﬁﬂadn[g BiQxcBypeBtitidn cBEQribiDg NG atnino acid
{,501,N S 0 h .

e, oMt S D007 BEGS P REx da. & oot aeriant o
ndgrivelive therebis élqeferabéy dbgp &R 46f GPERculymgleatides and nucleic acids
péﬂrﬁflﬁ’%%t @&i@gﬁd @Jgglggtc'gg%lghod &%@ﬂgsenéﬁ G et co?rr}]pnsmg the
p@hmmﬁﬂl%@eqmse ahgwimmlséﬂbl[hblodsl ooardns®ogue, variant or derivative
thereof.

The term *Polynuciectide” is well known in the art and to refer to any
polyribonucleotide or polydeoxribonucleotide, which may be modified or unmodified
RNA or DNA. “Polynucleotides” include, without limitation single- and double-
stranded molecules (and molecules comprising double and single stranded regions),
hybrid molecules comprising DNA and RNA that may be single-stranded or, more
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nucl eoti de sequence capabl e of encodi ng a pol ypepti de
conprising the amno acid 25 sequence shown in SEQ ID

WQRH07/9423P2 SEQ | D NO. 6, or a honol ogue, vari anPCBiGB2006/003759

derivative thereof. PreferabI{ the GPR146 GPCR
pol ynucl eoti des and nucl ei c a.?d conprise a

nucl eotide sequence capabl e of encoding a polypeptide
conprising the amno acid sequence shown in SEQ ID

NO., r hono| o gue variant or derivative there
%’Gﬂﬁg Gouele-cRadeoen & gties o ot | anchgawb ?ﬁtr@meedaﬁglons In
addition, bGWﬁUCIé@ld@ﬂmf%r’@QbW plb@ﬁeﬁdietg HelgfdPs %mpgsmg RNA or DNA or
Xri.honuc i de e nodi
BelyaRR LIk et GO TR HaB iaiEe DVAS GLfRNAS containing
wht oo wiork MGk teeee aAg IDNALHIORKAY it ba%kwné@eﬁodmed for stability
nol.ecu s and rm“ cul es ,Co g .doubl e and_sin
of famg Oaﬁs) .Q?S%w%@ﬁp doe gxrple; fgyl ' Sases and
aﬁds@%abééihudfﬁds hﬁ)sﬁien gheva‘i'bfyadifdfﬁédlﬂéattoﬁ@ Has\Waen made to DNA
7(.042792 2006/ 003759 14 typi
ﬁ@l\ gigp% % eqlidg] embraceschemiaily- engﬁ@atically or metabolically
dm:thﬂa@-f&trﬁ@ﬁdﬁﬂbt rfu@@l]pﬁtﬂlée ?é fytptcéﬂﬁldfdjh?l'h nature as well as the chemical
o} refers to triple-stranded
E‘g’ﬁlﬁyf’ﬁ f?h@\ %&%NA SRErasterisie oh VFENﬂ@SaﬁBd [Silis- %@lvaﬁe’ude" also
palbyads r@l@tweﬂpgﬁrﬁﬁgyrﬂﬁledﬁaés [ INea r%rr@&%R ’\gg @Fﬁ({hhﬁleﬁﬁdes
one or, m nodi es r W )
backbdhddl s RWJ@EP??%CF Tt 2ps| gi 'g&?pﬁfs% thad; pemerous  nucleotide

sequaes caMugticbiiedhie Bamespdlyppuds asf®reitadtthe degeneracy of the
trityl ated bases and wunusual bases such as inosine. A

P5PF ?Pdgf modi fi cati ons has been nmade to DNA and
RNA;  tAsusised phédeinictirotibge” "rﬁﬂ%ﬂ@@ssédi@ﬁbé?’ahewrs to nuclectide

enzynat i cak %’&Q ggt abolically l [
SGTRED S Siodnlagto SSktueRts. { polRsdicntd, Graiengss @iq variants,
asmblogued) efrgradnts fardmeenfatibDhiA tlaérdofR chhag Wﬂsstheﬁeof) The

ﬂﬁglggt gé%f gge fl){/sogzhglﬂl éBILiE}W f%@s ofogerg_ﬂgmc synthetic or

rexfoprbyimahi t origis whichomag| eet ddgisle- stranded Iorbelngleewa&tje@dwhether

Bt SRS BB M B B cou

of 't hérefegbetae yentabheuclgetivet sequends endsdesse golypeptide having

n uc(Tqie gltm'%{g P egé uenc@g{ %%Fég‘%ﬂ% t%cg\gtg/eé‘stné q%P%R shown as

SHG M N@o i @reSE&quri‘t@sfSanEreienabb{ntﬂs;e temorﬂmtbmgje@se" refers to a
HEGAUREL 30 RELNEL DSBS RS ERER AU Wi et
spuedreedienty @HA&MEN‘@’MWB’(GCQHWW@& atcleast 60%, more preferably at
d °
5&%%9@/;391&@ éﬂé@f V\Eabt h'gl‘rf %é’%{)zg éﬂﬁl 8Pt eﬁéé@g %t leASt 85%, more
rﬂfe@blys@t l§&$ta9£t%cﬂequen¢e itkeniityn s Mohe pegiérabB0there is at least 95%,
Efog% l‘ﬁ;é?@]g%ﬂ dagh{%s'i §§3/' E%@&g%ﬁ&%}t the%‘reg%er a%lleg %ﬁ Eagss allelic
yariatioas of tﬂ@esegaﬁ!ED@ct ivity of the GPCR shown as SEQ

bﬁéﬂﬁ%ﬂé&q 8f Séﬁg,{cla IJ}Qnoisog;Pr eferably, the term

ogue ers to
Sequence identity with respect to any of the sequences presented here can be

determined by a simple “eyeball” comparison (i.e. a strict comparison} of any one or
more of the sequences with another sequence to see if that other sequence has, for
example, at least 70% sequence identity to the sequence(s).
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pol ynucl eoti de that encodes a pol ypepti de which has
GPCR activity. Wth respect to sequence identity
(i.e. simlarity), preferably there is at |east 60%

wihfyRkgkerably at 25 least 70% nore pref er pdtgpafosoosrso
| east 75% nore preferably at |east 85% nore

preferably at |east 90% sequéhce identity. Mre
preferably there is at least 95% nore preferably at
| east 98% sequence identity. These terns al so

encompass, allelic variations of the sequences.
Cal culRa'3tyR sgauesa senis cap ﬁﬁp@gwemmmqwmmpum ptogtams that

Vidah %arc@ﬁt@%tldérﬁw&fé)wégn iWar fﬁrﬁﬂé‘ §@cﬁ.ﬁe§c JRBSIE algorithm
eba ari son

det
‘iﬁ)r %&egmglﬁg? t:’%oyﬁdﬁ og @%1 ng toqeéaraeter% xangfleg @lesuch a
Seqpetee gsogrin hinelodd t;eusmuymceceopf@gem batikatk (%l?@réux et al

RAAED < Aos 0 %eaish R epZ) FASEAZ0i9d 2851680 J Noleo Bil 400

ACD), @BQ@%BUYQQ%@eleiEI ROb@Ibid).e sequence identity can

al so m ped o ranms_t can

cal cultpﬁt e%tob/ﬁ; de{r?ftgl t %§m?ﬁg o? rmreé“é]%‘fﬁfr'encgr@'de‘j at
P vanebs Dion.alblasvAaLAST, whinparoretate betrtaidefant values (Histogram
'Jﬁﬁég :db¥cnp¥l§r'tsng 108 E)@?é@fmlﬁ S&ﬁ@ﬁﬂéﬁs Eaéc?'?i%gﬁr =4 %SALMSZ (no

such raminclu

%"@5@ ﬁF%’g’}gam%Eéﬁané E@W@Feﬁ et &lust (BOBANNUSES dother
MeoglamBgseareh 1RBLASS7), al&cﬁﬁlrﬁ\ (%SC*HéE el |ﬂ1990cbe$all at
Bi ol BLAST (Al b t al, 19

M@P? I OC@P B'BQBYéER%WE’%EER rEi‘inbjc()r :Jfﬁmel seerrgl oyed,
pr ovi ded at  http: //vwvw ncbi . nl on, ni h. gov/ BLAST, with
S-@fb?ﬁ%a‘ﬁ’bﬁ aﬁgtmﬁ%‘g ult val ues (H| stogram = yes;

scriptions ect - 10; Alignments = 50;
matri Y he pm_swtmtqumencp@lp@ISSE maddotide sepehags that drk e8fable of

poR e shi P reEhTd hE bE by il vty frereo,
?‘9 Hhe ﬁo;‘PWhefbf‘mh Ph tf@ebe@/xsﬁreieraawr Hel gedubnde. papable of

hymfdmgsatnemmpmehmmémweém%é UERBe. Pr esent | nventl on
nces t hat are capabl e

Py br i PG oS BE B OBt erece SHaeBieh, Mibrding to the
fuelgptida tsemlendmprm’tedeherehte, ree &f their ccﬁﬁpl&rﬁeﬁthﬂllt 66 @'@r'xé?@lﬁyr&t least

B Dot e PR e At o0 7 B e Rl & east 85
edie ﬁa'é evemuﬁw@ Oreferably etjaem 6% cm‘QB%ITmrnaiogem fodhe corresponding
fanedide s@&u@@é&eﬁ%ééfﬁ‘éd’ hdR¥iR "dval ac’ﬁ c9f dt Yb%s& iy {Preferably at least

ucleotl sequences presented
B°%h P%rf@'h'flﬁavﬁel gt leggt ﬁg HErO& 110G oamor%mlguc@ewcleotides Preferred

pociéatiia BbgueAted ¢ &l invddiion erc%mﬁﬁé‘é /[;i%ﬁé Moﬁ&loﬂ;cﬁfé% SEeH NO:

%’f Bgfer%(qYa | east 85 or
P ara BB Gfolfebedlieast 30hco presermb Ghiseal . §0% one0es and more
DmferdsipalriehsngS%humblegdmsds oB€ GURA 66fuchERseNnt ed herein

OVer  #ng fhifl-QechlenybrigBatieAnear i he tudecibe lsgq%séhce used as
a probe is used under conditions where a farget nucleotide sequence of the invention is
found to hybridize to the probe at a level significantly above background. Also included
within the scope of the present invention are nucleotide sequences that are capable of
hybridizing to the nuciectide sequences presented herein under conditions of
intermediate o maximal stringency in a process familiar to those skilled in the art.
Maximum stringency typically occurs at about Tm-5°G (5°C below the Tm of the
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25 or 30, for instance at |east 40, 60 or 100 or nore
conti guous nucl eotides. Preferred 25 nucl eoti de

wQaeiames of the invention will conprise regi 86%/GB2006/003759

honol ogous to SEQ 1D NO 1, 5 3 or 5 preferably at

| east 60% preferably at |east  70% 80% or 90% and
nore preferably at |east 95% honol ogous to one of the
sequences. The term "sel ectively hybridi zabl e" neans

Plaie)! SN MHEREY 4F 2SR Y34 n8Bw Tk e tndine sioency at
a?eun W\%T!FI zmo tselovd T @hag%\g gtermgggd@ﬂ?%aﬁargt@ 2b*t? td’é@‘l@,ebelow .
?’ﬁ de ‘{ h E‘&S%@f §|“"'t’ﬂefh9r@§e¢1tmawgmt highetassingency

hybmcezatiodecaeaem@é@&ot:di@iuf@b? d%ﬁi&@liﬂe%tlﬁél allB¥R th ;aérﬁﬁcatuon of
to the nucleotldepigggences resented hereln un

PHAGPIde, Fraygnces dntareediaiefay Iommstrmenmgaymdzzauoa can be
peed eins ideatiyl barddiectt Sasar i Hdigdgi Hud‘i&ﬁ:g%f %%%ua'g@?% WHA higher

?]tri ency typically occurs at about
RECHERISt "t he WO 2007/ 042792 PCT/ GB2006/ 003759 16

pr obe)n afpr@’errétﬂ EmBREIRTEN, Ethe pRadht rﬁ?eﬁti%n %Qgér%‘?'{ljjel\é/otrdalsequences
M%r nﬁ é 4‘e Stri n enc about

A WYey ?ehﬁ’e?ﬂ?y o %Uf‘eﬁﬁf‘i”@ @Bé%wmtldmseqmces of the
wdsbmbiﬁvemd@mamu nt &Qﬁiﬁmﬁi ég éséc'c'e{hdtd‘?xs’%é {1%88C = 0.15 M

[{Pé’ %W"M her str enc i zation can be‘'use
8 E@@!’@@p 7. pyemhe@themucmde Benuence of the invention is
tokené-sirarRt] BethQfirahdd Be kr%O&u é'lei'ﬂﬁ ﬁ(wl olﬁlngégbrmbonatlon are

|nterrred|Cg(t9HtF|or IO\% strin ybrl
BUE RGP &M e yPrese éﬁ“@é‘f‘o@l rW o ibe ml@ﬂe@tlé@ sequence is single-

strariced) Itd@t@@ﬁuﬁ‘ﬂél%&)o\éﬂ thbt tHeOdthplerd
referred enb the present | %@fghp ncel Bf ﬁ1at nucleotide

nt .
fe1eE6t lstfésos'@‘a'ﬂfg‘i‘ﬁjc‘@?'” R &POP??&W thg @ieiS@IntS@feﬂtbOm n e o r
mor e whetﬂsresﬁ?%é&tﬁﬁcglsﬁuéh&%ﬁé%%e§erﬁ}é GGe ééfqu%n@es that are
th ipven n under stringent condition

é%‘?f‘%g yoricd i quefces; thgt ﬁi@comimmwmahe sequences
Qiesested pdileih, Qr. aMherynidhe @U@bﬁ@tivgeth%%l#en@mﬁge Y€ present

U&ﬁﬂ)ﬁq eq,goh? Sosubl Ozltranded both strands o

upI ex, BTSSR El‘alsﬁﬂ}i“‘?ﬂceisﬁh%foﬁrfﬁ|Cﬁ>atﬂlezmentawdo sequences

’élatampmpabl@ dé yybitdising ﬂS’&i@tselqomdfg betHe pWRhEINVBRion. These types
stranded, it is to be

BRSNS e i Bttt o
mpﬁ&ioﬁiﬂméernls‘vamtﬂ’eaneomﬁ?ﬁlesOsecEEhckﬂse%eW't Aiai Bortnpl%mentary to
i.nventj on sent invention
SERRA wiab Bl BB dr RSB e ad

¢Riidegesuences presented
he:‘apabPeafalfablyy oiveiveri nige ternd h@r@ﬂﬂ@’ft@ﬁﬁaabé@d sédiftnces that are

-W%rag i opSaleFed RUE R eralice (o Bigiing ninder stringent

qnediens (eg. weman@n 1X86OMASSES: MyS hMeRhEe, oﬁ@%@ﬁﬁﬁf‘b pH 7.0}).

él%ﬂirgfé? Pﬁ %%ary to sequences 20 that are

capd % ﬁ‘g ing to the sequence of the present

i nvenTna)preséﬁhtaseerﬁMﬁ@ableé tﬁWélbﬂ@nb'd?%ﬂ@WGﬁ@ﬁ %%omologues
fstr i P/aﬁrl a 'ﬁ’?tl de sequences.

res%@ PHEE G ! Pf‘a relalRd IRnes e é’émﬁéh@@@ othestspecies

suck asongisenpigt sised, @tc to be accomplished. Polynucleotides which hybridise

to a nuclectide sequence contained in SEQ ID NO: 1, SEQ ID NO:2, SEQ 1D NO: 3,

SEQ ID NO: 5 or a fragment thereof, may be used as hybridization probes for cDNA

and genomic DNA, to isolate partlal or full-length ¢DNAs and genomic clones

encoding GPR146 GPCR from appropriate libraries. Such probes may also be used
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sequences that are capable of hydridising to the
nucl eoti de sequences presented herein. Preferably,
however, the term"variant"” enconpasses sequences that

wa BZdEeenpl enentary to sequences that are cagpbbfoebosise

hydri di si ng under stringent s}ondi tions | eg. 65C and
0.1xSSC {1xSSC = 0. 15 M NaCl 170.015 Na3citrate pH

7.0}). Cdoning of GPR146 GPCR The present inventi on

enabl es the cloning of GPR146 GPCR, its honol ogues
O PMICERA AL BRI 25 B0 et [SB08E S rcang
slhmmpogues cantjcnrthelogunfrpm sleeids diodrythare Ihemtahﬂmt hﬁ\reckleqlgence
| nycl.e e e ¢ony ai i
NP, SR tay i ° i ROURARS, SR B R 1B SPEH dene.
f inyiyidization sereering, aanjncbandiseqhiensing yénhintiuzs tareo kngwrotoethose of
;%I}"I if Fpemsart M&E&fﬁb@d %r e&ﬁnblﬁ%ﬁ’h&ogﬁﬁﬂ ?éu ?%;PRl 46

nom c cl ones  enco
GPCR f?vmﬁ%wcdﬁﬂﬂﬂgtsequerﬁe%sw@@le fSuuse ps @t@gs mﬁ%g@enncal

bsreiérily V@Azﬁ&ﬁfc@l“%?&3&'3'89@(%39%{090%7&9 prélerabfﬂ} 90% identical,

i sol ate c ones

(FHFOIRIF R aféﬁ‘és%e(ﬁ@saﬁ'%fo fﬁah?ﬂ% [Pé@reahd ﬁrﬁm%wga"y wil

fcrabniprnseeml Iess’{otmeprefdﬁﬂ:ﬂy hadneast 8d)adnd avRe lspﬁéﬂét%!&@eat least 50,
sim]ari

SR Y eBAE B S oA b ey 16h°ena 500
mmmon@sam@resmﬂmlmlymyonmﬂﬁmuqleeﬁdesr e known to those :
of 5 (51%%1 Hin‘Fe F‘ t@r E)l'latglﬁs } ?ogl)ng&%& deb Stqcfod%;gu% o(é At?e GPCR

exanpl e, ypical
ROPSRdies frwdtr@mcwﬁqlfmuea %dwhpmmfrqnespeﬁ% other than human,

7006
'cébgfﬂ{rllbgsg{he s#%t{sg&f%??é\g?ﬁg é?zyaﬁé:gfg‘ﬂ?fa déélﬁirargﬁ{n%fale&ﬁﬁiéﬁt ﬁﬂ)l/'?dlzahon
ERLPSMN S BDeIDPL BRVIaINE BRQ B NOYD SER & MRS, SERLID NO:
|C3 Gﬂm i) SICe rBabd a/fm%ri"ngrg tﬁ@tﬁbf arscLisakatirh Qérttlailcﬁ full- Iength cDNA and
a as a r
ROl Hohe eqriiitho id N RRGHd GPaveTRa, o ssas hilrdization

riadgmqtbetaveeweﬂ Kh&®n o dth6OD of rekdll eothedesd, Bingent hybridization
I ides. ' . .

SR A3 U s, SRR B o
(P8142a0rgeseC. infepaldioncamnrisingyBe% fampride, Sk 6150 miiniaCl,

Sﬂﬁﬂ\lfl %o@ﬂ;ﬁ?&ntrﬁ@%d“h’ﬂ@mdwrﬁ%%b%@ (;SII'I"PG)StS%B%nHert’s solution,

SGL, ﬁnl ng [19 tD l_cé)cgrl ate || rar(%qe under stringent

h HpRatesanb Ay MiGregrgmink denaturegh sheargd 5@@9@ sperm DNA,

HaNdvied blytversBiR@theilieks in 0. 1)ST bR 85 dstrbdd & NO . 3,

‘?—’-‘:09 %ioDa 5].orrG t thereof and 1sol ating

and genom c clones -
cont aiThiengoss guiativey rGRR bR iGRSF&sqmﬂ;mncleotldéucﬂnay be verified by

S Borte Rl or hiCHaMUERVE For B atmpli ket 4148 apor or

d1080ipgug anaYrieaiassepee oy rreczﬂptcuma\mywshw roethdilg oforssayimgl esceptor
4

SHIGrASOky AR RSty LR e PR B

tYPEBUHEIRY (e relgcpde noltage sismpsmapHoeniease it pVeuney et al, Cell

PriyeiohEiosHem. 20bott 1ope); 1-12. The

Xenopus system may also be used to screen known ligands and tissue/cell extracts
for activating ligands, as described in further detail below.
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10% dextran sul phate, and 20 m crogram m denatured,
sheared sal non sperm DNA, followed by washing the

WO RMTE492 n 0. 1XSSC at about 65 degrees C. Fun®CI&B06/003759

Assay for GPR146 GPCR 25 The gfoned putative GPR146
GPCR pol ynucl eoti des may be verified by sequence
anal ysis or functional assays. For exanple, the
putati ve GPR146 GPCR or honol ogue nay be assayed for

Y [ hods of assaying receptor
sigh Abshye ol & wn in the art. A preferred

met hodoi slesige Xsefop uberapeytios fsrysteaﬂthSGPGHHBDGPCH associated

gs‘égéﬁo qp@o@ﬁh{jg? gl% eé‘%ﬁ%g%se%%ho%ggmlezgf G%Fij 46 (vyh@ther wild-

Kmeap@pmysulamuhm)all\dmhm krsodh inQhs aFteRay B@Q%ﬁ to determine the

d [ ] f
bBSECTR LG 8 0L utiGhal e m i
WWE?@XpE@%cGBZB&ﬁld}Q&H@ trécﬂhorﬁ* Rﬁresééélfbnﬁ\;‘-"sﬂ.)és homology

PPAraf AT Biarsee Pk ot timotnckc 4558, o 7 p Ausubel, F. M.

gbalf alupraochiet anchi G1p gy becoapidasistioRevsreé-traRsdrp té@Fﬁdﬁ (RT-PCR)

T b o R B B g . v

senpitive, meihedsiéor determining thy eeprecsion wedflle @5 GHFR146 include BNAse

| ) ich GPR146- i d.
BRYE IR SO, o kAT BBF ol "ol ectroni v (1o oo
Byprsissipn ok@RRE46 GRPCM Palybebtidese) Northern- blots
gﬁ‘gnbﬁ'ﬂg %veﬁﬁ%ﬁ‘[ ﬁdilélé% a?p&@@e%g%@rgﬁgﬁl&q%a (%RMG G%CF{ polypeptide.
Men@bod mnwseqﬂraigené’l@ko@ﬂﬂ'nr@ca) hos‘m;etl%@ﬁprl%ﬁg a nucleic acid

SRR 148 T BRBD ORI dr R wTogieusdah B e thereot,

W@ygam condifionse(i.ef, cGRBltidss imehiol ¢hdRRERH 46rm!ecaq:td!ypi@pnde is
as known in the art. Expression of GPR146

Polype ‘ides The invention includes a process for

pr odubleHpds virmRiare wmlommm lppbpsd skilled imhtbe artanedsed to construct

e L e I e O —

rrnsgriplinng) @QGéfanﬁ@ﬁlDa&ﬂt congiol déamenis.i VEnashemetiibds Lindede in vitro
binBRlagt C t it h
%RMGaGtPCgﬂ%!oI Jﬁ/eggﬁ'qlg‘és séyn ex%r eﬂsegmﬂ?uwgds’%v\hlfw% genetic
RERIRIBRTON b WATI§Y of RsplessR VEelar/hest ispistemstmay lee uilizdd tto contain
SNk r\é§§ se%{é?fc%%n%dlﬁg%leﬁ%@‘@ﬁ en'%sﬁe\%%‘:gﬁparem to the

enco ropria
?’?"!—?ﬁs‘?ﬁ'rﬁ?ﬁ BB drcluges Ut are Ith ifed t@onicratrgalisnesush as bacteria

tiA1RsamEat Wﬁlﬁisreéd?ﬁﬂnHQﬁ béki r'tcﬁﬁh%géeﬁ iUt ey DNA ;expression

techm %ﬁl ¥nt hetic tec I n vivo genet
t frang rme@a'lﬂthe!t%ﬂsbﬁx@fﬁpﬁil@@Se@nrsvmedrddﬂcwstems infected

| \ﬁ]ﬂ‘ﬁblﬂ!ﬁeiﬁ?é‘séﬁﬁ] WdibsZ8Y. L &MUALR prant 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 in particular mammalian e.g. human cells, where a number of
viral-based expression systems may be utilised. Artificial chromosomes {e.g. yeast,
human) may be used to deliver large fragments of nucleic acid to a cell. The
invention is not limited by the host cell employed.



10

15

20

25

30

. pl ant

and express sequences encodi ng GPR146 GPCR. These w | |
be apparent to the skilled person and include, but

wapreo79d2792i mited to, microorgani sns such as ba®CEGROFHOITSY

transfornmed with reconbi nant Egacteri ophage, plrasm d or
cosm d DNA expression vectors] yeast transfornmed wth

. yeast expression vectors; insect cell systens infected

Wi th vi rus expression vectors (e.g., baculovirus);

vect or e°°§‘¥r0I glgﬁwetpha CRK/e“% Q%IS\’AC éé}ilﬁe\ééé%l ?%{m/&rog; Snica(lj't[]transIa’(ed

' t@j)@ﬁmof m@swctor (ve.| ershantdid) @Jro@iotéwsl ﬁlndJé’Cérﬁj’ 8alntranslated regions)

SR RaRc, B ileL ebiaMs o cartt ok bl PR Ungiation. Such
bwmmts mdySuary\krenhelr %tr@nlgrh Qarnd@‘pec‘ﬁttfﬁ' Béﬁé‘r@ﬁwgeélpmés\ﬁéciﬁ? system
éa ﬁtﬁﬁﬁ%@e util ot ci al c¢hronpsones f@@

fadsios e PUES, ok PP et Pod 3 fTansisgaR clemonts,

ch!utlmj ebﬁstﬁlﬂivd drdl indG@ble . prddters, ﬂﬁ%‘b\e%e’d%eﬂﬁﬁll be apparent to
t he host cell enployed. 2007/ 042792

lim E@

Qfﬁ“F ?“6@@*759 19 The "control el enents" or

fegu@ﬁe@ﬂ B‘ﬁi@ﬂ@ﬂﬂfﬁ@nal@fmay h@l@@ B Nudddans | é’él‘{ﬁéi/e moredeﬁlczent
he vect or r onot er s

EEARAS O shaventes erading RRTAS Al ol SEReE opude the ATG

Initettionr obdumaintioadjacery Sutuehta¥)SIAN casdsOMmheRs! sequences encoding

SR B iRl on e uns T Bruegasai sarad into the

appioptibiel exdssianyettonues satitisndlt idic@ribtichas o i tiirsRfional control
and ransl gtl on ,el e nt s i ncl udi n]g; conﬁt itutive and

lokintl B B¢ oiRBeE-< MoRayerdn [t ALTkiF| P SoRkigapeience, or &’
fragmente treckedf| mmsertédlee)mgénmﬁp&ahélaﬁbnanchh%ll Q@nais including the

ff
A B o8 DT oL st o b shou be
8 g‘mberrecicdeadlegtﬂ'wneﬂ@enwrel watdlaionoof ﬂ'@démraﬁdsert Exogenous

50 BRI B e SRR Sh E HAFe SBERE B v

gnd uyntedc.alke ieffoiEnce df i expressive mpmemnhaﬁc&d by the inclusion of

BHRARRS! Abrd6idiRtor O oAl B BOPLIALANREN| Bl NSl sescribed n
ihe lderstiyeiSehari,dhlep at éwaﬂg Fesyiefod). Gall Giffef. cagas62.)

51 gnar's 2dliohy PORO col BIETAHY, bo XMR5EN (BT ERBHI B moduiate
BB (é dhe Fogeriedr samuencesher ithiprocess othe cogoesset oprbbin in the
B?sn’eiqe dabhBn C§u6her?15dr'h€§’[@1g i ftﬁ@gayé tﬁigﬁ a‘% ﬁd%aq‘w% ShbiUhited to,

entire Inser
ateimations eal ﬂOXWﬁTthalgiyﬁﬁssdaidmmSDhmyhmlatmn vépidation, and acylation.
I t " n
ﬁ?*"?ﬁﬁ%‘?ﬁ%‘ﬂ"%% whi a%g%}’ eb‘?{r%@rol f-rg)lgrl%uogl Sﬂgfeir? thay atso be
é?@fbﬁtf@«c&lt% ppwmtnm@wm rfolglimg, pad/lor uriciion.cBifferesy dibetneells which

P A S Do R ot

acﬂvﬁ@g feem, CHO. Hebat MBICK, aHEKQﬂS,Ceh@I W38 arerayaitable from the
GRRTRLN Q?/fsae'é@tu?@ ddlféé‘t o'ho AW(‘J” %E s&é(pl(ﬂ% SLON e ol%eg%nosen to

I nserte equences or ro e'ss e expr ssed
ensyrg ghe correct modification and processing of the foreign protein.

For long term, high vield production of recombinant proteins, stable expression
is preferred. For example, cell lines capable of stably expressing GPR146 GPCR can
be transformed using expression vectors which may contain viral origins of replication
and/or endogenous expression elements and a selectable marker gene on the same
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desired fashion. Such nodifications of the pol ypeptide
i nclude, but are not Iimted to, acetylation,

WQ 21038437Pt i on, gl ycosyl ati on, phosphoryl at i onPCT/GB2006/003759

| i pi dation, and acyl ation. 25 (gost -transl ati onal

processi ng which cleaves a "prepro” formof the

protein may also be wused to facilitate correct

i nsertion, foI di ng, and/or function. Different host
ecific Cf)r| lLul ar machi nery

GF b3 ke »BRE ERST L BFolBh of Brcyeaiar el ay be alowed

mgrow foraﬁ)o(m‘lgo 2 §&¥8 inHekRhed/iXdtia bEISZY Beingshvilddha® o selective
ar e,. bl.e fromtheﬁg%Arrerlcan g%/lge Culture

B Fosistant Aieses Ghtahle FANSIRNGS alls Ry DeProlieratad veing tissue
%Oltlﬁesw‘rmﬁube approbegte tovitk EdlCigpé. OnnﬁﬁdmﬁépQ%dHSn 8fstems may

he f e rote For. ] on rm. hi
;’?P&ﬁﬁ@ @%0‘6‘% tp@ét?ﬁ‘ﬂ?ﬂ SRl "’Eﬁsgﬁ% |sretl ‘glog‘fﬂ 'é t'@@ﬁt -essi on
i's pr éfitermatidely,FRést BeNEPMEch @Bhlair tHEepusiaRali@ s@&uence encoding

b SRERCER, Wy B iR rC Rty bn Maiiod bia variety of ofher

@rocgdoesMnowatbitbede E@ﬂBkllﬂM@LﬂBﬂ%@@@%ﬂiﬁ%?E?é@ﬁﬁééd%ut are not
ec rker .gene on e sane
36@?&0&&7%@&%0@%%9 hybeidtgztiogs ande pEataine bioassay or
\mmund:aassﬁpl h@mnrages h@:hl:dift rinelugé | efentirakéle SORRBA! .or  chip-based
ow for about t02daS|n

TSRS % fhep SRRRton SritSt R aEHBaTG, dfeigelpyada of protein

|seqluemce§{e3| stant clones of stably transfornmed cells

may b ed usi tissu cul ture techni ques
appr oac’%g?%llsttg %m@éjl it H%Ieo%eﬁ/smg?s §he %&PF})‘WG GPCR
mes_/t bersutirgd dndee cua@ﬂorﬁsasmmhw 6o theadpredsitedane®récovery of the

RSB 1t s e R BRte i iesn by o \ietRieg ey be tocated
emdbeil cal nEPRIrd6e, BRI oexmrﬁ@ﬁed}im&tﬁal@aﬂﬁ d&endmg on the

ERER P nE KBl B tAs 0GR upPhBERTTC TR Bl h n the an

lswppressien mmtorsl ¢amidimidg tpoiyn[nb{léeudENAwhjmh BENDdBNAPR 146 GPCR may be

té%ﬁh@d 23t fn, ﬂ:ﬁjncl ugﬁélﬁctg%bﬁﬁﬁga&ge&ﬁ Lﬁ%%%ehlr&gur}oéi’?ﬂ% GPCR

ni ques
& D\dﬂfbawantcélclmeumem talr membratet Ethércoonaimalitions may be used

RO confEheeR o EPaPHCGRH o eGP hfStihe SRIEREES Sncoding &

onypeptits CPRBLG WIHGR wﬂiaf;addeateupum@mionmndfersommumomns Such

BN e oA 3,08 (R BRI Gl Bfergige oo
sHeth 88 dvstiginedsiptophan medwlesanaeoaupw purificatid omemibobiized metals,

pRALIRt Ao ai stgma"[“anSQ brl'ﬁircgﬁcﬁ{ H! %ﬂh%llﬁ?geﬂ%&%@?@y@ Fnd the

sequence an r the vec
Symﬁhblsﬂélzw ins g FLJ‘RGSter@ersaiqn/afﬂmypplgmam sysieror(Bnmunex Corp.,

@‘:‘éﬁﬁl@' Wé§9 JPPhY E\léﬁ]sﬁ)ﬁ’xt oGSavaBieC lkhkﬁp %fen%%glsdb% %Dsﬁﬁose specific

esigned to contain si uence's
EﬂrrF@@toré‘é‘c@re@nt@r@k@ﬁsesnmltreg@csarmegb; Qalifh), between the purification

(B:gﬁgtﬁ’ﬁ: ﬁ@?: fglﬁgt-‘.ﬁg#;}l& ;éﬁdﬁjeﬁfﬂdlngg%%Hé%gbuen%);%gn%%e& Jg, facilitate
epiicatoHYme such expressin veslon penidss fenerpliersjoa of a fusion protein
containing GPR146 GPCR and a nucleic acid encoding 6 histidine residues preceding
a thioredoxin or an enterokinase cleavage site. The histidine residues facilitate
purification on immobilized metal ion affinity chromatography (IMIAC; described in

Porath, J. et al. (1992) Prot. Exp. Purif. 3: 263-281), while the enterokinase cleavage
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pol ypepti de domain which will facilitate purification
of soluble proteins. Such purification facilitating

W@ aMi0A92 ncl ude, but are not limted to, netaPCIL/GB2006/003759

chel ating peptides such as h'%.f,ti di ne-trypt ophan
nodul es that allow purification on immobilized netals,

. 25 protein A domains that allow purification on

i mmobi li zed i nmunogl obulin, and the domain utilized

R B B B A SRR . A

gzliseambm of vectkar wlsieltq Wentas fusﬁm(liljro?t?@rtlé tsogmﬁige Gh f[})lir@ll, D. J. et al.
r,~ent.e i nase nvi trogen, San ego,
éié?wﬁiw{ismé’gﬂ%@é ification domin and t he ’
GPR14 G rédifvehte nsfoBPRY46 EGPERCRaEYe PRodised Ad only by recombinant
facilitate 30.purification. One such expression vector
SROUHHRE ot B Puc U Bibtider aumtet g solid-phase. techniques.
¢Mletrificli 09 (1GBRL 46 AR @Ehamdsec.ngs:beie2 i84. M ProtEiRGsyRtheBis may be
hi stidi resi dues [ecedlng a. thioredoxin or an .
Dioried Ry<ERRAL JGCiAUEs o B abiomationaiAwoate qyathesis may be
faa?i_ekm:adl,atce e%mp'tié,i aﬁh&% Qﬁc(a?ﬂpﬁiigﬁogidsyﬁélgsg%ﬂ dg@ﬂd? hsynthesizer
i, ni chi pat ogr a , ribed in or at h,
Fro Einet) Vo88)s BrgRevesas Srikias GPEH 8% boguythonied separately
taind tiegrt esrolihehRerodirrvag eLIMEhGA OTdIed A 92 :
PCT/ GB2006/ 003759 21 site provides a neans for
Biosénsarg GPR146 GPCR fromthe fusion protein. A

di scussi on of vectors which contain fusion proteins is
provi dée QPRAEI bolyfeptidies etualkic atiti®9BrobiBblA shebddid, obxpression

: - t f 46 GPCR | h d d
e T N T
dir ecmqoepﬁﬂggm aﬁ\}"zal\nlgeﬂ aB88isiangl. S@f’oeimsi - shag.gffﬁgbmiﬁ Lﬁ@senser is
: em C, ; - D
PR 26 St it Sordan @i, o1 Reeplly i RodpeilreeBgrbion, for
tesgmplecuesiedive tayea witb imtriobiize dabiibraiiescr sycddharsisaciray a GPR146

T T O——

e 9igup faf syt hicsengorsmRl deteGPOR chmygb evissishesisee ch the optical

R
fRAIEN ¢ AFKINgssugbr tssbriqUes o dieementionsdessasially valliisometry and
A 0 ) BB Ul PRI Wkt e

I osensors. Accordin ]
Syapresence gdevel af GP6EéRdigandss forexampld, pedtideshdraiongs.anucleotides

KNS O 4450 SABSEP Rl TR, o corsocior

i hipgengors s ebdnewn it theerept or s such as a GPR146
G pr otygy L OF 0
L8, ¢eHAhes éﬁ%ﬁ"ﬁ% %ﬁfﬁgﬂaﬁa r%%ﬁgérgmbg {ised gs reporter

transmtting the val : } of “suc

Syeemsstir sdatpetiondek dgandshiac megeptorwhtmpteds famatien df n{3HJinositol
BsyHalidL Rl othyrO ye VW er e LB

?Dﬁt%racti on Oof rt eobgcg]gteger@ﬁ%h( t tge{sa%fgl?%gi ﬁﬁg%%t@hem May

REH73R2):AABY 8k (Rasepistiaaod dipseasorbearaeaisd dasatibed in Hoffman et
aEPBOG! PYocehhl RR2EREEY UABYA Oct 10;97(21):11215-20. Optical and other
biosensors comprising GPR146 may also be used to detect the level or presence of
interaction with G-proteins and other proteins, as described by, for example, Figler et
al, 1997, Biochemistry Dec 23;36(51):16288-99 and Sarrio et al., 2000, Mol Cell Biol
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surface plasnon resonance. Bi osensors incorporating
GPR146 may be used to detect the presence or |evel of

WEPRIA®P2 gands, for exanple, peptide hor nonesPCT/GB2006/003759

nucl eoti des such as purines gé purine anal ogues, or
anal ogues of these |igands. € construction of such
bi osensors is well known in the art. 25 Thus, cel

i nes expressing GPR146 receptor nmay be used as

FSJ@ @ ;x{“g?"gﬁ%ﬁi,@ﬁ‘l)f §?ﬂ§q‘?t@ﬁ§ g?rrkr %%nﬁ%gqrﬂrg g’qescreﬁaed in, for example,

pH5pie2t8). or ot her second nessengers (Watt et al.,

1998, J Biol Chem May 29;273(22):14053-8).

Boreeniog- Assaysd bi osensors are al so described in

Hof fman et al., 2000, Proc Nat! Acad Sci US A Cct

10; 97(‘I21e GPR146 GRUR p‘hlypemidea:m mmmriaeent&t'wdmrtlos anapbe employed in

S AR g1 B e SRSl on

puronlmbmsa,chwlodenﬁqanﬂagdmblﬁ) of GPmmpAaneﬁoglcﬁndaitsfym@ an agent

éS?lﬁ% le %'g%%%mvfpk{é' @é&i dé%rgf%wé ,Ztga;?%gp getermmmg whether a

I%@Tﬁdmﬁi)aﬁérﬁ%féﬁ’@ th2 2ac8i0i00 of) GPFRGIEL 4Ms Gb64 -hafdin, Henkan “agent”

Al LS VR0 5, BE3GH o Beahh TS Soorecionty

pokysidiedi ddhefart hErqdierablgnthe agantis ancornpounie Angaindietd agent is

erghyd BRI RRSBALE aBRPLS S 8, o scemy
atfectsdhe entivily of GRF1¢6Ni sts) of GPR146. A net hod of
| dent ifud g3, &md” réilé ?ob!aeche% tlggfl@%w? (%%urally occurring or

dysl i pi daem a conprises e Step O
wiyathheised), soslm@soaubmlmahtmafromotesufeh(e gictluderbyacaﬂ protein, non-

gﬁ&?ﬁs %’@?@%ﬁ?‘ﬂg&@éc Eﬁﬁeg{rgét{?nelé??%h} blofofg c%r agé)rla?s such as
dactgirial plpatsafisok or atiil I(@ﬂrtl@l@'hemsmnhailed) cmlstchélssmets, or even an

R t
S bEHE lofork BEmBREIe, i BRE Uafipalhd 78! digbEorocr
whet hdvietheds oh elegermdnitt véhetliiping )candidete egenth andsﬂpvdm gtherwise
%fffe%%é@ctlvt?ur a Fe@éptﬁp{mﬂﬁ% e(r@fm?erllsr(r{?%n"’\nq g],tc% itro, in vivo

ound occurrin si sed

a?@da(n 5P Giefi- dha U%@fr@ﬂ@cl@m a%ooﬁm@ method$ arewalin dhe scope of the
REingbm, non- 15 peptide, or organic nolecule),. or an
extract made from bi ol ogi cal materials such as

bact erfidyPepliger &f theuiRyetionr mawibeavsedhier essask 4he inding of agents

FREREAY 3fhallCRlboleBuRr stbsIBHAS andl HGHRE . AN fof régé%féj Coells, cell-free
el enent or nol ecule. Preferably e conpoun

FFERABBIANS: MRAHGalbRriase pad mamrﬁlgor@ﬁ@@tﬁewuaes: e aubstiates and
Hgamds Baydse taues SidReaWsSEnd abheed %r tnhk%, %@tétwcwal%r functional

-receptor (GPR146) are well known I n the "art

IMMetich Segd-qligan iehalsi Gyreast (Yotacols ﬁbmwaéncei@g}w (ab@laawgr 5 (1991).
?ng;'thlﬁ hganer@! eeis1 48 PERNbgokie 86@PEAGCHAE are employed for
therapeut:c and prophylactic purposes for dyslipidaemias.

Rational design of candidate compounds likely to be able to interact with
GPR146 GPCR protein may be based upon structural studies of the conformation of a
polypeptide according to the invention. Preferred structural analyses include x-ray
crystaliography and NMR. These provide guidance as to which amino acid residues

form molecular contact regions. For a detailed description of protein siructural
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Pol ypepti des of the invention may be used to assess
t he binding of agents such as snmall nol ecul e

WQaWsH4272s and |igands in, for exanple, cell sPCT/GB2006/003759

cell-free preparations, chemgal libraries, and
natural product m xtures. These substrates and 25

-ligands nmay be natural substrates and |igands or may

be structural or functional mneti cs See Coligan et

n r @t,0cC : ghapt e
gétermﬁelﬁér? bed, Qp Q‘uéglalg 4@@@&1\ 0 rgl 7 r.}dc'i}? brjgtaﬂography,
ﬁ@%ﬁj@'ﬁl%@@. g‘ﬁw\éﬁﬂﬂ oyed for therapeutic and

oo R8RSl e
peRerRbRrodyging aDBOD(MRFQS GRTR grpoessi the BRRHG maspldr polypeptide
HP% ﬁrééégi Wlmtish U %’?e %Pﬁﬁébe tﬁé}g{yi‘) "R ﬁ8ﬁﬁ§\§f}g€ the cel with a

e accordi ng I nventr on.

frd\:‘iﬁt@ ﬁﬁﬁn’faﬁaﬂ?@%me védhethis the caydidateageat bitepts fHeyaatinidy of the
@Mﬁmﬁﬁsﬁ BV {;gpnce as to which ami no acid
&

resi dues form o al contact regions. For a
det ai Betpkde selis prcilusie esflls fraso einimalsr yeastyr Blosdghila or E. coli, Cells

8%@%3@2?!%2 r<=1P QE 8{09 son tﬁ@e]é? % rfimengﬁﬁrSQSeds recaptor) are

unde
epriastad Wi aptﬁ§t comn@mhtq: obserys binding, Yaiinkulatem or inhibition of a

d
%&ﬁ%?ﬁ@ﬁ%@ Flat:] \'%%Hble %ngﬂuéjf\ﬁc; e?epc?@gsg r\‘)ﬁﬁ&ge clamp system

ponRss rat &, Suped)l rrawke dﬁeéxlbmmmpr% lmraphﬁsmree’eptassays may be
@ﬁbb@@@tﬂodﬁssa@ AP 1S RE f Cal:{Wt&AntAc‘?Uat%?l e, S\Hfdgaggnety of

her eof , and contacting t A Candi dat &
ﬁ%f'é’ﬁparyt’ae%@l“%hﬂ%e%é@%ﬁ in lextrazion |0¢Ian*@l!aagmunts of acid from a

@élf TRE 2clmisd isVér‘gé g%fs 4 Fé%u %‘P%"’ﬁfﬂ%@ls?@ ﬁmf'&ﬂoh@%ﬁ i required

he cell. Suitab udec
Vé&%kthewat&c@ﬂwfat %ﬁgt’ﬁ"'@ p@@ﬁ% Tthel pH changrsds $hemedizesurrounding

frecesl Odre( QéryC%HanrfBUbfaa@ed&t%BﬂaBlemb?Q beee lé?sﬁfed cytosensor

recetor are. 10 contacted wt

S &t (Ylplecktar fgviges bif- dwenlﬁiﬁaék,tcﬁailiﬁ) ofhezcytosensor is thus

tapaeld @friﬁtedhﬁ Wwa’t’ftﬁf of X REBHBr wﬁ%ﬂq’@ epﬁé@‘o an ener%ss utilizing

W}i{eCt des VO %ﬁ cl anp system gner
90% augggaza WRKSHEN agithg gﬂp,r@gqubﬁ@wm@@ rq;:ggtgv@f theypresent

ineentionpl oyed to assay GPR146 receptor activity.
Activ t' 0 a. W de vari secondary nessenger

syste er‘d@sfeﬁ festing, egeh r%ggﬁﬁteoporgﬁamwd Hehiidually grithathed GPR146

lfelceptoa aﬁﬂar@@ldr bankef @éhcﬁi:left@ lig@bisi riay Qﬁ\%‘tége%ﬁsl? breef)?Hc{iJced and

of the ased tab ctivity required

Riratrtie TRESITES PEmEp ameant Gt Ritatusgepion Asanes has been

a%etﬂb%d‘ﬂ%fdr ascsa@m@gm diheg bankh%oﬁ@nées"‘r @akEhnerdTBhbmidHes and
for exanp he cyt osensor

S ete th abl Fy
3%’;9 OREie A%t 1) % BHTaR 75&4/7‘9§§Qt°u%ﬁtu"aﬂléﬁi>@rm gompounds
v@asbh f m)ay B qmta‘ttv@s @Q60ists! fort BURUMBAPaPIe ré&ep&ﬁt &hiriSmmalian,
téhle Iac afrec tor which js coupled to an

ABpBE M, APe Peigiosh 1R FFBRtGR) HRBYAR A RIPYATASEO vet been
rsielmhletasammeomﬁamfd@tr@t fouraup natlire ase RiHh dtivhize7 1% $6&tors with

vent i

AnkhSWh nattiral ligands. This bank is used to screen the receptor for known ligands,
using both functional (i.e. calcium, CcAMP, microphysiometer, oocyte
electrophysiology, etc, see elsewhere) as well as binding assays as described in
further detall elsewhere. However, a large number of mammalian receptors exist for
which there remains, as yet, no agonist or antagonist, Thus, active ligands for these
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Instead of testing each candi date conpound
individually with the GPR146 receptor, a library or
bank of candidate |igands nmay advantageously be

worReaedz and screened. Thus, for exanple, ap®pgk206m03750

over 200 putative receptor IE%ands has been .25
assenbl ed for screening. The“bBank conpri ses:

transm tters, hornones and chenoki nes known to act
via a human 7TM receptor; naturally occurring

f
RS 0 38 TRASRE DA L SRR, SSLi BT ot
#@ﬁptﬂtﬂw fh@ﬁﬂmﬁs heczepmmrﬁieu iBventiaruistatsogandtionalsy ef&f&en)é@t(usmg

Q,%Hhm,' S, 'ﬂlbﬁﬂhys@;r% r ec glﬁctl:b hy%agéy lﬂﬁg r{gaﬁ%nael screens)

but which activate ors
Roeinsh issuegarigsts tma@nmnmawrgl ligandist Extractedhatt preduce positive

rEeRBha rebfnskd ¥R Pl g@f&@ﬁhaﬂy Léilbﬁgctigﬂétgd f Hﬁ’l’? tll’leo Rabtions being

Cro

cal ci um
(eﬁsé%lﬁdﬁr?\?§?fl9ﬂ3&9fe it a"@é@"%ﬂ% E&ﬁﬁ‘@ﬁ%rﬁma?d\ﬁ@ﬂlldmﬂed
bi ndi my N&esamﬁmg\a}gxrlm fe'xbn%@sédl}n I-fErK g?@ﬁc%lrﬂ}lf}r‘@@% 'geen shown to be
S35 S el L b P BT ok e anctr oAt
eﬁgmnamm arinkibitery amnesscreé'rm@tecamque/mekef@@nﬁéludé?,rthé higs &f cells

R AR o FREA Recotun o b B Rl ranglecte

deanepus aeayiesdCH o, HEN%‘BDGEH&B inr 2 spgierarwiiéh mbesures extracellular
lpW&ﬁhiréHéllu@r @Aiélﬂnfcﬂﬁﬁdés%ls%é’ by ‘Féc%g{?)? DA 9n this technique,

mcro

cal ciu
é’PE‘BPWEaﬁH’Q%M be 6@‘}‘60@?’ dmth qellp rprepsing sher eesipr pelyEiptide of the
tplrmue métatroactﬂs ste@oddjﬁ@sbédgeﬂ%éﬂo%el le%ané‘lgnal %r{sgﬁétrf‘m pH

nL?eeﬁ 03|t|ve Lintlonal responses can

%‘ t A a\/"g %Hf F%le't%'ﬁa% &5, thep t’?\ee{SH@dfdelﬁtfﬁ*rm'flﬁ whethgr the
aotealja dompoutelstivdlesiotiahibits tBtrédepi. activating i gand

IS () rec ors

exp reggah ﬂ%gl g’g@(’celsﬁ%eﬁ'gge BJ@?F%i 'Mg‘?fsgé" determining
HlSthfloé‘d)fﬁUﬂ'élﬂiiWIGRRt% ramntmmeMethME@nww aderyedtel Byclase

%n‘;ﬂé%@éh%bﬁﬂ%ﬁ%ﬁﬁ‘ﬁe Zrtraggg@ﬂn'g%% G d}e e Pgﬂ Mﬂ?@eor]eceptor

'ss'mi%'t'mt%??‘pé%rtgg EeqeRbr gprheeeliGRuRce.chwmed s thien exposed
tpatentiay anbganists frothe Q¥EHEALE of the38&dpRsiR this ?ﬁ%QﬂE)HSThe amount

3 cells st em wh
neasbﬁéc %ﬂ%@@l \sthé?P "‘ﬁﬁP‘b%d ¢ 1hgcaripniizh aniagosist binds the
Cﬂﬁ&ﬂ@ﬁs&nd dhusdohibils reeemtpt kindiag,tthey tﬁvelemé rédépfr?h-'rrﬁadlated CAMP, or
cont act with cel
p eéég#&ﬁgs?he r Wpﬁo?@é&?%r 'B?fea%e f the present
i nvenf\FQIher metbed drrdiatedive ragemsiises‘pwmnlsts i@r ihesragéptbr of the
gfe%@:ﬂdidﬁérin@ﬁ is Rhb ly'_éagﬂ1 BGE t cﬂﬁol%ﬁﬁ Stcﬁeer y‘@ Pat. No.

¥§' is then measure to deter
42885 compound activates or inhibits the receptor

Anot hheree thaockridiaed %@ﬁ]p&ﬁﬁd%eﬁiéqgrdctéiﬁs FRCstQliar ntibodies or
qubltI%rs by det&rmnloﬁ inhibition or Rt1miatlo
8‘?" EERRETIER O SRpridata o %‘"G%Wywﬁ@eewbnyn@m@age display
tepbm;m l%vagamuh@ﬁy 08).a Pi6taca BEAELUIRY ¥ &iing whécga utnllses
S'rﬂﬁﬂ%gﬁtba K ofic eII with the receptor
KL Aven I}ag e 1@5@“‘1 'P‘@&\@att@nsf@ﬁmna@a@emphage with
@aen@ﬁm ei‘rrmlee @hk compbhedh frexias dBrary of candidate compounds, such
that each phage or phagemid expresses a particular candidate compound. The
transformed bacteriophage (which preferably is tethered to a solid support) expresses
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to potential antagonists in the presence, of the
receptor of this invention. The anpunt of CcAW

WQ2e 7372 i on i s then neasured. |If the potenti &CT/GB2006/003759

ant agoni st binds the recepto and thus inhibits
receptor binding, the levels recept or - nedi at ed

. CAMP, or adenylate cyclase, activity wll be reduced

or increased. 25 Another - nethod for detecting agonists
r of the present

ﬁ{wé‘ﬁé ?’ﬂﬁé}@%ﬂfk&’g‘gﬁeg‘gﬁpéec é’dsrnlﬂMSd hPnaibel ghaepfogt. Specific
baﬁhdﬂﬂﬁe cBAthouNgs whith é\?a?c&?a‘i)!e WhsihEing '&?a‘b@ éﬁﬂﬁeeor peptide of the

| N artlcular ti"badi es, or

ounds ar e, qoﬁ
abiarbare janrbed by SRlectiong Plialed’es AsSAneR: Ay teraction. The
§:§do‘é€§f@!1| cardidie I@ib@ﬁe #He IPeRhardBichifsd) mrﬁgesmsd?éwa@s advantages

di spl ? oC of nol ecul ar , screeni ng whi
e seanar st @it SergeniaiieyaRsiosr 6S PBRGM SHIRGP displays the
c&hm@aﬁésagdnﬁmfaoﬂﬁbélﬂtn%dﬁal eBhRfARatiHN, hord A8RAY téRimbling its
codes one congc% fro the Ilbrar%‘ of candi dat e
B R FOTPRtOB dH ISy RIS 7 WRiRy S R dghey affnity
Bmﬂﬁligtfbﬁsdréémﬁgiﬁ g8dse c?rrpoglnd The Lranzf or med g
bacter,i 0 refera s tethered to a soli
suppofY' R’@ig‘i’%&é@ﬁ@ﬁp"?@m @4@%@! PEONHNHYS Whisess gukaryotic or
%kttal;];@namﬁtome a\tmﬁmmobtéa %aﬁ%ﬁﬁémgnt?fﬂébdihtﬁﬁérﬂﬁ\m molecules
on eir a oa andj dat e .conpou
frRrEfsag é%é%&kﬂ? éowp%ﬁfﬁj ghicslis ey, Mﬁhﬂr{'érasxed form, can be
peat |foies1@hd%zﬂebugdhg@@.fﬁn@n a@é@setfﬁelechlt%d Pé!rcéeéieéﬁ i(P9BY) Science
an affin nt e ion.
S4BAE TP RS a8 o 2l Rod riBor BRI AR ASP oIS §7:4007-4011,
Whagedehcﬂpé spndtage aﬁwajarsa@e@etéctmeamastréﬁmééh abdrhpétiive assays
scr.een chn s. The u
tied RO RRIY SRR W ea DS Reli cresshi \Be. iungt gpmpounds are
ccuméctgdrat nrmm]?ateadr @it | a)slebyllerdearaﬂﬁrbdyngnmms tonaindr ﬁif lay GPR146
onf or ion s, al - or, nmor cifi
BRI b RRPR Al n s, M Brbovnan T s Eg Setnpfe such as
Armﬁmatemomnpdumﬁ whose drimding affinltgartartynedﬁm(mngpmmpdﬁl ition is being
S C st. ce
iRkl eE TR BRI bod 1t fairelel Hfio Rt 2R e Bokigentice are then
ameaeteldets; asseps élss idegrese bf hrrmirr;g athecampontndistesBeaimple bound is

U TN e

al . (P9BPNeSyi mmeerou A rpiRIeR 42N e ds@hvita keparateabound from free

éléé% |) anin@fs to'\%ﬁ:éeés tﬁ%acﬂegrec‘& bt sz fhic e%ﬁrfe‘igﬂr& Stepvgyu@typlcally

e sensi ds to
ineslye ris @socedurepetidht a&ac@tﬁssmsto]fﬁteas éoliowetli lyu wvashing, adhesion to

'glﬁsﬁ oilo%fﬂgrbgm'i con?gétéﬁmgm dne gal Jnfa%‘%m@"’wabel | ed

ounds or-inc ate
ant i b@ﬂﬂ/ aroiban appropeimds te uae GERbIIBed, patpypitied iod sobibilizéd purified
2 e .
Bl BYSLIAM, 0°D 2SR A Ml Bt o
alfokanfptacy hegs cehis Thisalions fovapivsieculan himdihg asepy with the advantages

ﬁ?e poﬁ%i‘e& ; 13‘% é’ﬂfﬂyftﬁea%tdrﬁﬁgl LSS nR ALY RARIRERS . 1 a
preferred embodiment, the GPR146 polypeptide is contacted with a candidate agent
to determine whether the candidate agent affects the activity of the GPR146.

Another technique for candidate compound screening involves an approach
which provides high throughput screening for new compounds having suitable binding

affinity, e.g., 1o a polypeptide of the invention, and is described in detail in
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20 separated to assess the degree of binding. The
anount of test sanple bound is inversely proportional

WQ Y0778 ount of | abel | ed anti body bindi ng t oPE€HE&B2006/003759

pol ypeptide. Any one of nu us techni ques can be
used to separate bound fromfree binding partners to
assess the degree of binding. This separation step
could typically involve a procedure such as adhesion

WM, | R, RS W o i05Rer Pablie 3t crmegucs are

amtheammraa eelid snbsmat&mcg h;dastwns)acknms other appropriate surface;

§é’e} FBH&‘ éfedg g'éﬁ@g ;ﬁthlfela e tﬁé gﬁ% g %mégrg)\@ﬁ IU&@!Z?(F BRlypeptide of

thea Mb’iiofe @nd u\kwfyedt |Tdfleo nextpstek amyuﬂtlea: deiesting eiobad polypepﬂde

Ciephdeic e BRLAEAY i oDl .

aut onhigand-birdling ghsaysugrdvm at bivectgmetiod for asddtaining receptor

b e LAt T o TN ————

teleepionmiydoe eadigebeleditd bighsspdodicaaxtiviy (50-2000t Qigmmol) for bmdmg

SR AR R i G g oo e
dirniaialy rﬂpmacfwv ek ihen figdrut iomevdse berpeneptts. Aasdyneprslitiohaibrebufiers,
BthEHgan@foftHJl” Mdug&ro% spbtd o8 ngéé%(cﬁ%& q%g\%xtimlzed to establish a

I nvehti on escCri d i n
\E'QWDBZBET@ tPEig R0 (67 B8 rEMnbrate IS Wholz 6! red‘eptcstsources For

q| tj.d 1854
e L —
minst ihe padieadivitg o'nea%trh@rlnamsr @peseace gfushaexgess sefe unlabeled

&Qﬁ;gétmgtlﬁéh? | Zegr%lﬁ?s& A F5t | lelthérhs?% rf%lf%ﬁ& %Hsed to define

Wﬁ%’é‘@‘onﬁﬁ@mﬂ%k'ﬂd@Gep i nvol ves det ectl ng bound

, pol t .

\F/)\n t%p?ﬁééli)%ﬁysspeww e\é?ﬁﬁrghlbdg o da;‘gz%anﬁﬁﬁ@ febPolidd wherein

pdheaerfedribr Reflsdeesdpg the weedier is @ﬁte@ed byneesog-of idabel directly or

iABRE a'a@éd@%iéc?c\ﬁl% Ofhe BQﬁ'&lH&%("cB o@v?dj %r Sés%%l involving
If1ed I'igan

hr oughput format. The pur

to a high't
?Cé’elé%tt'eg a Jabalegiicemaptive FFurheni hase geeasi @amestwmqther the
é%o%@@@orﬁbblﬁﬁmﬂebuﬁé)h abéxgﬁélr%ne%é@ bf&ctition of the receptor, using

Sét egrmnation is then m process O

BFUAN PSS %éﬁjﬂﬁ& 1o dhejicalin |b§ﬁ""i!£h &hex cegeptaryatothelr hauirfaces.

Ihhﬁﬁﬁl@ df@bﬁﬁai@nléré géﬁ@r%W Qésayéaﬁﬁ?(hecﬁ’f'égéﬁd Otﬂsa ki¥wn agonist and
fers ot her "nodul ators suc

8&“@6& $ryactivahon gbtfh%rﬁg%sitta’ Bemapsansh oh hepacidste compound is
Shs@hrld. t 0 noise ratio for both nenbrane and whol e cell

recepLor sources For these assays, specific receptor
bi ndi RYteS Hisr peRays g8y GNPl LOMRNISa B8 FtaRs Ghdmikingta) candidate

ot /gbiogs !:drltéMan@%a@PFﬁQG'GP(ﬁﬁ %o%@ﬁﬁ‘dé% 8fm @'ixture,

el ed 15 et
%éé%ﬁﬁgeép'#b‘i%gfﬁ%wa@wgg O% P 4@@%@8@9%@&%146 GPCR

ataivinnet the afkidisto qasaaal fic bl ndi ng. The assays may
[ i.ndi of a candi date conmpound wherein

sinmply t bi_ndi
adherﬁﬁ'ﬁ:g}%&:ﬂ4@%@&qu[,\'%é%{P’ieﬁgaﬁ‘%énﬁw@@tt@ﬁhﬁﬁ protein may also be
skdess ednfiyureeaRyd ol deterBfl 1He" &%dck YorO%kdded compounds on the

production of GPR146 GPCR mRNA and protein in cells. For example, an ELISA may
be constructed for measuring secreted or cell associated levels of GPR146 GPCR
protein using monoclonal and polyclonal antibodies by standard methods known in
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indirectly associated wth the candi date conmpound or

in an assay involving 20 conpetition with a | abel ed

wWQamId2™2dr . Further, these assays may test whE@CHR&B2HHOI3759

candi date conpound results insa signal generated by
activation of the receptor, using detection systens

-appropriate to the cells bearing the receptor at their

surfaces. Inhibitors of activation are generall y

30 LR SEE ko "0 s prpnce o
tpt@dldﬁmmqﬂﬁ%qttltﬁrﬁﬁmd (a;lso ctaEedo hstagmstf orF-sigdriety resbbctively) from
SSRANE TP BAE8. VU e SEBhE il Dt scroening
@sm%a@vmwewmmeam forma m xt uae rreasuri tng

GPR14 . .
AT ity P S e ed SR Ao or. i
THOECRRSES @BGI@OMHHA angr dheir- naraiobuast Imﬂdtmﬂg parifede and purine
B85 Bl ok Bah 5001 SRR S toand of o
pﬁBﬂMﬁ GHeRfe. g?mia@maacaf ﬂﬁN!gaad,d?mm?lEm;eCmeeedlﬂl@ bind to the
"R o PO SR, o el AU &nd Bspaeinarmetcs
GPCR Theopresent irnientiomtivreformalko pravides! awmpgjndzc/:agzbléagozf binding
SR HER 30 IS ATRL R0 (AR o hellresd Wneiide's

di scovidie apdenials wikcebsarpyfor nsidbi sc@enieghtnde tdoaducted may be

gfa‘&géﬁe‘d' 13103 Qgcr%%é%t)egﬁﬁé gaéc%)er{?@olf g%n;gs%%@ gc'())rnlfigltanfﬁng agonists,

gonist, respeécti M- SUi
(?éﬂﬂg_ﬂnlﬁfsa t igandes re@iordarsibatrateed enkymes,oethuctor nGPR146 GPCR

SEPEIOR s Sl tHBL S fad Haed

d’@iY@§p s. The sgmlr@dete@mmwes.e(ao |&C@BRM@IG:FI(HR polypeptide;
QB}"‘& ‘P&‘éﬁﬁmnénﬂﬁémg* Ss e| i %d ﬁ&ﬁ&ﬁ %,ﬁfg%gl | membrane

I gonucl eot 1 d are

teapf%@w@@rﬁ’&ﬁ&ﬁ GR@ Qﬁm%ld@@R(d)earg anutaodyriagmr@fmme GPCR
t |
dof/pbbitRN Ghe Qéreﬁﬁﬁp klt%f&ﬂb‘ﬁﬁ%@éﬁgﬁ@ es’@ @%n{cﬁ a%éqtt%ﬁ use.

receptor but do nof elicit

Fehhdddnic Ahirhiye receptor is prevented. 10 The present
invention therefore.al so provides a conpound capabl e

of bi nmﬂengresémemvémtml furthep e@c&ﬁﬁé&@s%@@%' Hfmals capable of
and/ or. 5 ti dF t he E@ssent i nventi on he materi a?sp_
FRRIsSEa8 AT S CiecREPIRERT e R i SRR 06 (o domBjogse, veriant or
m@ﬂmgsdai @IbOat@dScﬁrr%@Gd:étgléVbFa cophisedled 18 TR PBHAA &lptedsion lever.
L|I for |dent|f ni sts, °~ antagoni sts,

iR ran it avimaih, B4 sk adhion i ot express functional
(EFFH% @E@{oﬂés moieﬁgﬁﬁloﬂésor%or‘équﬂﬁc%ﬁ Frfhtaﬂ&gs including a

BT RE i STERRE o ot Pivg Sl P8 e Tasse eyl are seid to have

: @:ﬁaﬂzétﬁ)naﬂﬁﬂismkatpam!dgéﬁous @ﬁRﬂSr%‘r@”bA RRRhERH ?mmal that does

expressin CR de; a cel
Erfffpé agny%unctlonal (GP%DMB) IC|éolypep’nde is often rgferred to as having a "null”

mutation.

Preferably, the transgenic animal is a non-human mammal, such as a pig, a
sheep or a rodent. Most preferably the transgenic animal is a mouse or a rat. Such
transgenic animals may be used in screening procedures to identify agonists and/or
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expressing a GPR146 GPCR pol ypeptide; or (d) an
anti body to a GPR146 GPCR pol ypeptide. The screening

WQR7i379Dpt i onal | y conprise instructions for B@E/GBZ@OG/O%?SS’

Transgeni ¢ Animals The presengginvention further
enconpasses transgenic aninals capabl e of expressing
natural or reconbi nant GPR146 GPCR, or a honol ogue,
variant or derivative, at elevated or reduced | evels

SHRREHEA i obREATEFERL SRR 0T Py ARG 5t o
elispammfwmmt ional 25 GPR146 receptor as a result of

on g A BERAp PR AR Wo 008y GRSLIEERNLE coromina
geing a rirelsienamaninbl aadiscessat! inandradetaildelow. It should be noted that

MRSl L BUoP 4 4BR0P SR RS 8 Whnmdini, g wit be

(amm@d imolhe skitled dersos. of ten referred to as having a

e o SR Bansiin ERR Tt B hobh YRR BRI 0 BH Wricent in
theiproductivsof GPB148 SFGR mﬁ@’ ﬂ?e’ asm:gremssaw tavilentify agonists and/or

I

ARHREnlls & G140 R CR, ORIASENISOI R TRt PaBhig oo

zaodwmzmaad Mdmﬁﬂmﬂbstcoﬁ)aé’ﬁﬁne #8t poduecpsrd shysiakdgical response in
f

HE AR ol EPHTAS BPCH FeEBbioh| Thish uba o4 CAebtlsnea by

agmml_stanmgatl’tesirumw adransganjc afimaPad dscusasdimbotiet mdﬁmeassaymg

38y T3 BT Bl Ahigh 9437 P TP e S5 borson.
$he leinugh affeetaythe aactivity wf IGPRY4% archange sy dipic m@tabmhsmycould be
RRpe AR’ eﬁéﬁ}egdd %e%i hf?orﬁkth!elégﬂﬁf% %Bckd:t.ﬁ’ra E’ﬁ?lgprbﬁy be used in

transgenlc ani have been engl neere
degeptareainding assanre ip rd@tﬂnmmeowh@theerbﬁmermamrum@ ¢andidate agent,

Mﬁfﬁ?}i gﬂfgﬁéﬁ%@) (b;%ﬁig W@%ﬁﬂ%meéé&o@'ﬁucﬂ clessays can be conducted

One assay |1 s desi
Y Abiaipiag 8 fﬂétt repertar pr@pa@hpa from ﬁ”@nmrme@mangaaioar@meered to be

%ﬂ&@h’tr‘iﬂ)(ﬁpm&’E?Pé?fegldﬂ%rbtﬁudtibn FHrBdé‘%géorﬂ:l RJ&)éBio? g?aaafeéﬂon from a

response 1 n ence recep

FRHSE HEPWHE0 Rbach AR r@n@iﬁﬁ%sﬁPPédﬁ] Imagt:i% or ﬁ@mpwendﬁ iy geweral, the

@tré’[reﬁﬂsﬁét%h@ rBEH g p@?afﬁtl%é‘%l?%"ﬁ%ﬁﬁ in38frdsPBRs except for the
assaylng he animal tor a particular _response, which

WPHICE E"%WM’@H@Y%@ PR&ingg: Iﬁoééxﬁép@oﬁ braip Usﬁﬁ%"@%@ transgenic

ahineatsudthas @éédr“\éé&i ¥iele GhELERDW)as CRaNUeah %sbé;P'c@mparable brain
nmet abol i sm coul d be 15 expected. Tissues derived from

fHiFeHIR A5 "R KYist tyRa) arimal f’?a'}}sqgeasu@@&qufpe ¢idbe seepnd receptor
wrﬂﬁ)na%ﬁ%f t9e G’éﬁe@id’ﬂ péﬁ'&ﬁbrﬁ‘@fs an@baﬂ@él Q\F'th' @'hgﬁ'ﬁdignown to

candi dat e agent, % or con;poun bi-nd
639 ECEBOFY: b0§ue\9 Q%Qy% thepregancsopidhe capdidgig ligand or

QB gnrafeframystmé BRRPAEAE hgéﬁ@éf 8drhpdurid WiMdeNSamined at several
t ransgeni ¢ ani.mal engi neere
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 receplor preparations. Tissues
derived from transgenic animals may be used in assays directly or the tissues may be
processed to isolate membranes or membrane proteins, which are themselves used
in the assays. A preferred transgenic animal is the mouse. The ligand may be labeled

using any means compatible with binding assays. This would include, without
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deficient in GPRL46 receptor production and a second
receptor preparation froma 20 source known to bind

WQR2807{0d8A2 i fi ed GPR146 |igands or conpounds. | RCT/GB2006/003759

general, the first and seconggreceptor preparations
will be simlar in all respects except for the source
fromwhich they are obtained. For exanple, if brain
tissue froma transgenic animl (such as described

PRRUE P S OEO) or B b les 0 SR SRR AR BB well as
sthar tabellingtiechnipesag deeardiedon frthepdetpilahova)n. Each of

th
nown ' Loefiord BRREBARNGT GPHIE GRERCiatkbidy tud), AR eptiied by
edminisiedeg cendidiate ronmpanddsiate, toi @%Wperamm&lmp@smg functional

g(@ﬁmﬁflﬁz?nﬁ arﬁsrﬂﬁlgﬁa nga leHe %?ﬂglt %&'%%?qg Eﬁ%‘%ﬂ‘ﬁ é;Raractensttcs
agseniated withinbditcebion abolighbgt expressinn ohGPR] 46 dedeptor function.

pot h (gt tof 88nEihe o Min R, BibeuBuf Erital i€ el nown in ne

Arts g sanydevitabled niativod faynbgeused. ann rarl exemplabe erbediment, the

ltrﬁn?g:?ﬁ’é’ Sndlji'jolﬁl.gﬁéerlé y%rﬁﬁrarfgﬂ,g)rf t fh%s ;]ﬁ%p@ﬁ SarSmFo&ﬁx%g& Sgy thfoducing
traasgeries datodbe gernlimet di éhassrarylsmaA goivedle rOrexlot smsaj eopies of the
2Bh&Rct inSay BE u{agt&ﬁgcﬁateahiﬁ# L andﬁ?ey @rﬁ?@%gglhﬁagg 'I%%t various

any neans coO ng assa
|dﬁu¢lm"eental ﬁﬂagas oamt@oawmmmmm trmés ODBfébsht ri@é&thods are

L Ly e p——
ﬂ'ﬁtqﬁ’lhlpfdﬂj‘egf the U@Eﬂgenbemtmthefemtnrh@rcadd:teaa:tcoamabed by any means
ks B 6 620 Sl RSBy 1 ot
Eolowipg anducmqm@f Tﬁﬁltmﬁge@(p@mmgtd tmedertrhm egd the egg may
B Datet B Ab 75 \?ar&riﬂg U durfd oY‘ﬂlln‘éhoPF{hlngiaHe%ﬂMtd)Ihe surrogate

t he henoty pic charactéristics asso
hedk OB BOWr TP ingbatianier mebiribnisorithipPikpigope ©f phis invention. One

Ebmﬁ{dn(}ﬁeth%'ir’ﬂﬁﬁﬁcutﬁ%{te Eﬁ‘frﬁﬁtnybagw ?He?ﬁ' dHOTRA.7 days, d?Pendlng on

transgeni ¢ ani mal are art an
P&%leé AR then refEplans these into the swrogrienisIshr y

eﬂbOleGBme plu'b@seé bR I BVeRtidP - %Hﬁanisaéﬁsgﬁiaa‘il Qhe §Gnation of a
I‘Prentllgn are produced by introducing trang enes

nif iGRRable qu?"ﬂﬁﬁmﬁdmﬁ’rﬁ ﬁﬁmﬁﬁfte 0@‘?@'9@? Generally, the
SRYRE il 6O Rioﬁﬁan@éd tohen é@f@;néérftéﬁﬁﬁ]tg@ﬁuaéué R RRROERIE thaturally or

me. Enbryonal targe [ s at various
85@’8!&[% E)é(?ﬁ'ﬂ%f usgngfdwo ﬁaﬂlowbnqﬁeé {FOMR pAMEBIRI@ametes.
tr ansgﬁﬁaﬁjmtﬁrfcffeécﬁj@s Gﬁfﬂéoﬁlénéﬁeﬁe deP8EudS RACH B8 QBFed to the

the . s evelo ment of the enbryonal target cel

P38 AR Do B URaRInG (AL YBRM Gl esoe et Citerigbadded and

CYo o agis ah@dnibwhi@ﬁ)@rﬁﬁﬁz@&héEgéﬁ@f?d\’ﬂ'ahﬁohﬁﬁlo@\rlto Séeh Peoretically
for exanE% is m Cr, ol nj ection, electr oporati on, or

PPy P € reciteswineyerer rgﬁf@&i|b’oﬁu6‘refqtr$ec@plg$1§g%mslhzed for
@mpiéu$000@bmob%pfeﬁ3,féflthé 1@dsGsHe Cdrﬁﬁ“ugtfgw Srer tolﬁ’l@ure that one

i ncubat in vitro for varying anounts t1ne,

PRSI 'é?ﬁ iogak ApdseomEs dhe pl@ggptemventlon there will often be an advantage

to having more than one functioning copy of each of the inserted exogenous DNA
sequences to enhance the phenotypic expression of the exogenous DNA sequences.
Any technigue which allows for the addition of the exogenous genetic material

into nucleic genetic material can be utilized so long as it is not destructive to the cell,
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host, or both. In vitro incubation to maturity is
wWithin the scope of this. invention. One conmon

WOBe™h to i ncubate the enbryos in vitro foPCAEHRIL06/003759

1-7 days, depending on 20 th speci es, and then
reimplant theminto the surrog%te host. For the
purposes of this invention a zygote is essentially the
formation of a diploid cell which is capable of

zygo%i %raﬁée %5 %?r"g,@@f g%l'ﬂ’ 62503 nei;%ﬁ g,sﬁr Hﬁﬁl}[é‘f L11?1e exogenous

rgeoktiu sndleriale ds, peefelemtialhatingenicldy ints thar hudleici gbhetic aterial by

s G0 PlardMErEEL o 485 Bt SRR aGeRt andts wseain

dbmattr ucts which are added to the zygote is dependent

upon t t al. anmpunt of enous ne
o aed b BhpR R HosSimp iR C MG, kI Mehgbs ™ Usualy, -1
gRrreyate Hoshis hoesindtized, aod ma:ambryﬁbes:reehserwdl Mto el oviduct. The

HELRt s R rea RS Verq.pgcﬂﬁé‘reﬁosdo%m y SRsgless but wil

afsuglyebet camsayable @ thesiumisdr of bif sprittethetspetias namréllvqimduces

nventiraeerkeyisiiia pP IR sabalHEN a5 gS06 fo fhoypresence

remdfor t dxgonession b e ltmnsgagxa:@pyarqi seitdbie crﬁethb@ Bﬁﬁe‘éhtr@dls often

g&ég&ﬁ l%%%ﬁ%ystoﬁ@%gn 3 e hangg}at he Ed%;)'\(gp a probe that is

toemmamﬁmamho ehialst a\partfonrofﬂh@tradshmleomu'esterh ot analysis using an
v rial . int ucl ei.c ene

erl a %"g%n@ %@80% Ibg 5 r}Ear]spen% Be employed as an

d?éiemat.lm meaddﬁlonalemeﬁhdd fTONGE 2O 487 B2 presence of the transgene

T ARARY addt, ARt Iy Il Y pyesnoe of e

g@newene imalude] withdwg lpritsfion eatitadsld biochereickkdssayscsucheas enzyme

| ' ' c
WGl iR Rglce, PRESls Hiooiol] Bl i i, mapier or enzyme
I@G’Mﬁ'ﬁsafﬁiéwl @@me‘mjmamalyﬁhe aadtthe 5kReAn@ysmt0&ttma)blqoﬁ may also be
M I h

B bR O e v ool proqlR Bhh block B wll as t0
ﬁ\f@léﬁ@e’fae ieffeet @fHbe Fanagene oTthe leneiaisd wammewbeq ofsblood cells and
'dﬂ@r%ﬁo@%oh&ﬁﬁerﬁs partl cular host will vary by species,

but w | usual e conparable to the nunber of off

spri nd;""?fﬂﬂé"yﬁéb@‘ g'enmrm animpisomel ineeehtaimed g geating the transgenic
Qnirgd] 'Witﬁ% Qfltahiégaa?rr]'r F, Q8 g‘?n Ui@r%tfer‘ﬁﬁ‘é’ah?ﬁ %b&gﬁcﬁ}oﬁ ﬂfengn obtained

t he resence Xpression o rans
éﬁw raptaeniceamed!. \éfé‘ﬁ@ema’ﬁ@gﬂw%ﬁt @aﬁneaoedﬁrma Qﬁé@med the

%nﬁé’r‘%ﬁé‘@bﬂng& Abt 1Y tr%ﬁg‘eh%ra(hc%r%t krRROUSvRereUfis '?l%né%emc, it may

pro e | | emént ary to at I'east a port
{CRBEIY AR S§EsLr adieienhirasgenanel i SNU%MIQ’G nthe pariner may be a

%ﬁﬁenlié?cﬁmeagﬁh&%t it Wﬁr&ﬁ&’%@aﬁoﬁ%%ﬁb thig ﬁ@m&é&f‘aﬂms may be

ed as an ternative of a
ﬂfBPfHBT&df"BP as%’r”’é’éﬁien”g?sﬁ er Inpnléatpﬁ insiitiecordioth. Hésnnq anﬂzagem@hod the

Qame - beAI dvaluaddd & ‘?I?e agﬂr@éédc%ne tﬁ@t{?é)r%?engrusmg methods

eva uating t he Fresence 0 transgene | ncl ud
Weedtbge abPys. 4 I eR apBIGPtiate reetbpdeheni cal assays, such

as enzyiE®ransgenic animals produced in accordance with the present invention will
include exogenous genetic material. As set out above, the exogenous genetic
material will, in certain embodiments, be a DNA sequence which results in the
production of a GPR146 GPCR receptor. Further, in such embodiments the sequence
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j and/ or i nmunol ogi cal assays, histological stains for
particul ar marker or enzyne activities, flow

wegedt®2c anal ysis, and the like. Analysis oPCTK#32006/003759

bl ood may al so be wuseful to g;tect t he presence of
t he transgene product in the Blood, as well as to 20

.evaluate the effect of the transgene on the |evels of

vari ous types of bIood cells and other bl ood
[ rans eni ¢ ani mal s

GO0 B AR TaTBCToNE CaraigLlREoNt i Gred PAGMIQiSTa Which preferably

Slloive BheR e XpredsiBY of ted tr&ysgene\ﬁréd&t e $pdcifieaypdeOosr déii eggs
and/ or (%rm obt ai n?g%u{%omt e transgeni ¢ ani nal

Wher e %g‘ GgatveAraR é’@”?%eﬁedn%%d%% 5 theemhryenap stem cell

IC(EG9 TES cBRYare fobt“@lYedW@érP l?ﬁe—irhﬂﬁﬁﬁﬁéh érr@ﬂ%%lt@red 1n \ntro and fused
ran

k
SHfeodbigs dRYare: el GeRREEREs 282-1bbrRG, Byl g Nature

tm I55-2883 GodBr HiEal A(1986Y lenhsl 83 5D65- gm raﬁd'ﬁbbért‘sb@ et al. (1986)
t|on is_used, the fertilized

reil
'}?ﬁw%ﬁq'? 1445 148)a TEERBRER €2 Be tof fwentlaidmmucsed.iwo\ﬁhe &S cells by

@thtahnsfdescmr BWrétﬁiwr[l?—HéHibte& hﬁnsd!fcﬁ&@@ud!‘ﬁﬂaﬁb%rmed ES cells
evalhtgate for Ii)lr‘gléesence of the transgene usin

fieatePeiear With RIRIocysts 1M & NThiMHBR ABiEl. The ES cels

rtﬁéﬂé@ﬁér caibAizE A SEABYE aﬁw r&hﬁubnfeoebm@éi gemaRied 1ofl aRE Sresulting
enous

t he ent | nvent i ncl ude exo
oot RRE EPEfevien Sebedeisth el o 885 SR yOn s 1474,
genet iWe &IBé Q:rrdnﬁdie o hon-hnméﬁfﬁ@s@eﬁimm%ntvﬁwer@%@ transgenic
DNA segénce E results |] %P roduction of a
g SPaRcibees Py revipg anfered GRAIAS Wi, BleioRDY asgescribed
stguenas MO GPRNA8 RCEHIPZGABLA0AKStioRd tithé defle include

HAGENE o Qb Bt lunBiy netodie iiogSeiah 86 ngirigendus gene

tﬂwm«grailnagedjtﬁiepermeﬂ&e Withaa@@ﬁ;tl & rntiymemotaticnd, lintrodction of an
atlvet%%et CE for. transgen fro
g By S

|t
AHEBEAl, Bl FEAChnBH obBled "SSP R b fransgonic
;armnalprmay bpleahalahmmuzy@gbs yinshe;‘mg:tygbesli fdéﬂhéldlireﬁe;t@nd'l'he animals
vans .e . .

fg‘gie%gli q%%&g gﬁgﬁg rér)?; e s '?51 f% ggsee@g %Jé%gggﬁyzgéz_@s@ents that

@03y Imerduitie QPRK@Q&GW@N@&C&% DS Sei@ebiy raathods are of particuiar

R . : - 44 e .

A% At ine Sty ol RUA of i PiRblos rcvetpicaenies

ceI l's M}Othe:bl\usnectanfsﬂm:tnventrm pbiaing tto G iransgamizd netilesinan animal
R kA Ul OB SPERBE g Bt o carts n s

rgmomﬂmnd snpreases, BharnEgene eheodiy o etaralbgeus GHIFRIAB zeotein (i.e.,

tPessEPAY Qroﬂﬂ%n‘é%wégﬁﬁ €% t%ﬁéf@l%b el ! 4 i%aPls t h?nchuse and the

resul ting View see Jaerl scC
Ihetﬁém@@ws SPPRanRbds athmmGB’HM& Ar\vanimbk or pelbinied @efioed from such

I
AR G BOEAR, Sol R ey SSBIAR, LpRASABR T snas, conbe
gised;to phestiyragishtp that ideibit hutned GRIBbAGRIN i amatiel strd. ¢ior example, a
| n?fu‘ﬁ% {h%gﬁughf?és ég'%ﬁ'{o‘f{hé?@ﬁ ﬁ:ljrﬁérlsl ?%llfﬁ%#{l?n%%h B% Sfinistered 1o the
ranimal, onsell iimg,rio doe tresenoé aand absegen olangeat to be tested and the
response in the animal, or cell line, can be measured. An agent that inhibits human

GPR146 in vivo or in vitro can be identified based upon a decreased response in the
presence of the agent compared to the response in the absence of the agent.
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havi ng a nucl eoti de sequence with targeted or random
mut ati ons, introduction of an .exogenous gene from

WQaHeY79% peci es, or a conbi nati on thereof. ThECT/GB2006/003759

transgenic animals may be either honpbzygous or

het erozygous for the alteratidh. The animals . and
cells derived therefromare useful for screening
biologically active agents that 20 rmay nodul ate GPR146
recept function. The screeni %¥nethods

¢
par t1 CISaRTESe VBT o8 AHYRGROf AR B OFFSefisient ransgenic

a@htrmmaﬁ aﬁiﬁ{aﬁPr(&"@ther@PCﬂSkﬁéHk aiirs) Bﬁbm%ﬂ%rﬁﬁlai is one which
Anot her as ect of théﬁ'hﬁé ﬁ%l Qn pertains

thﬁﬁé%%lle SSHNOEA B@ﬁw@%‘fﬂﬂ/ur%%f%'?m gy a result of an
Endbyei WWC@DB@ﬂ@n&e%%qbéﬁce\ﬂmeﬁﬁb alisipted or deleted.

carries In |Jts genone, resses a tran

drietsikly sych é‘f‘é}"tﬂP%'gQiEP&eW@ BEBastivty: Mage P"gfﬁ‘?bb[ the animal

@Bﬂéﬁeé he BHcBNgidi e GPEAUBVPCRISADRhRISEQ D W@m BBSEQ 1D NO:
rmuse and the het er ol ogous GPR146 i s a huma

@D@Dﬁﬂ %P% kRack-ogts way Pejgenataterbby V@&P%r'ﬁﬁ@%‘@?ﬂ’w%ﬁ the art,

3l deekrigdd ihh@indr deit ibelbw,. Whi ch has been reconstltut ed
w th human GPR146, can be wused to identify agent

Lhat i B RURERPRIEREPENAS 0@ BRI ACIH QONBuGtder functionally
r%) @Pﬁi46@édéstntd“ﬁéstlo%ﬂuﬂ%snﬁd:IQB%Jcld élﬁ\sirhét%&'ibnses a) a

R146 can be adm nistered to the 30 ani nal
PHOTOIRg0uS TepRESTP RRARR: b d Hipmelooy regipngEated tgstream of

lbﬁet@@i ﬁ&n@iﬁ@oﬁ&&eplé@é‘ﬁ@nﬂs ‘porti?ont RRe afh*sffﬂiognc?égw e1‘|.=zi;|cm having a
i ne i bi

RIS ReGHRIGE M SHESTATTEl BRRe0 Ak P RLE GaR doquence; and
upoRn deled cRGROOHESRIRSE lbbatbdle doRRRRRAT Eof0fihé hﬁon homologous
TaREe o i ersesen G e RIS RS SDidpa e sEauence wit
gDLIgSR@gtI?!!IMW toa satel GPRvddeRnkaeqaeidR b second GPR146 gene
e AN M AT
e%qnnreﬁgsmcdlrcimgre&rdiogenm GPRH46 g#ER Additionially,, the first and second
Jeistiod ebirls e obaMioth 'Palp. B GRREE Sormghaton botween the
Fruefedr abidyconstrodt aml anignabgexqise6HE 46 qgeGECR aicti_oiawbéi%/ when the
. -t [ [eSs&s; N of. -
Rl B e FAPRETES 2 cREb plimen, e
gondiriRiel6gcEiRCRplaterienb podionmegontyisge reer ex;:ﬁdssbqn veparsus preferably
TEAAnS 1, REs B B3R, o Wiy ngoaing
meoimeict rosghaarsiarass gdrer ojaradtelydimked yo a légmmemmdzmagt(s)
a GP
Corct AR08, PR Aa0 ] bl cPROABAE, S e o
REQIIBMNo. ) aad fraysinclhderSEGY D NERiSoer kdratodehusep sanadmr derivative
%erﬁ e non- honol ogous repl acement portion, the first

hORD ogy region having a nucleotide sequence with
subst afnatbdr dsgent éfttiye inveatidn partaiGPRU46ombinensegtmadap which the

arﬂ%ietccgm c%ﬁ g.g:g l?g my%%tro erg?%lﬁ?érgg@{) raqgﬁét %'fﬂe?faspect of
hbavhmgylonergprtmndwayﬁ"ngt acluidtteotvhide thequensie awid h:onstruct of the
invention has been introduced to thereby allow homologous recombination between
the nucleic acid construct and an endogenous GPR146 gene of the host cell, resuliing
in functional disruption of the endogenous GPR146 gene. The host cell can be a
mammalian cell that normally expresses GPR146 from the liver, brain, spleen or
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substantial identity to a second GPR146 gene sequence,
the second GPR146 gene sequence having a |ocation

Waanigdr7@am of the first GPR146 gene sequence PAT&B2006/003759

natural |y occurring endogenous, GPR146 gene.
Additionally, the first and s€tond honol ogy regions
are of sufficient Iength for honol ogous reconbi nation
bet ween the 20 nucl eic acid construct and an
ndogenous GPR146 a host cell when t
RRROICE  HoPlRRRG Job 40h S G EORPS SRIPPYaNS riiem cell Furiner

@ebélopmamaafrahea‘n%ryaﬂc SrROEHIMRRtwhitH e MiRRICEIPESERUSt has been
re acerrent ortion con&g S an expr essi on
|

F%q!)lﬂf' HE]OERﬂOHay ingdawhBsthe ¢ @d%ng&,%ﬁm% gene

W&§§ iz0farsgeRRt Hanhuba Minal mwﬂgcwl@ltﬁa dre dROENEING from the
phosphot r ansf er ase gene oper at i

CERYOING Blene calgnd (tBys cary ﬁ*ﬂ%ﬁ&%ﬁy@gen%e'srww iny foeir genome.

%ﬁﬁé\g tlﬁ?%ﬁﬁ tr&eaem ﬂG 'g%ﬁé GErL%ﬁl@n (ﬂ'?ﬂ'ieif;g;!‘:rrﬁaﬁrfég@:naonﬁg% b selectad

30 i % PrQS‘éig‘? @HW% Reyihg M, P8 isar digrpeiian igra (sgimatic and

lg@Mﬁ ngdlieNSpet tniibd cahOtheA A TBIRR] h¥RBkRIosity ﬂélOtHéhGPhMS gene
nucl eic acid construct. of the i nvention has been

df?&‘é‘f'{S’Brat ed. Yet another aspect of 30 the invention

IO er t AP 4B GCR eletiSieht thahsybiis Bninfd ML hénersled as described
Estr ct of the invention.has been introduced to

HEXBYIES 1138 F0nol ogous reconbi nation between the
2¥ﬁ |c acid construct and an endogenous GPR146 gene
ost cell, resulting in functional disruption
of th enous

LA AR PSTR01 (B AT el et cevgsee o8B sheeflec to the
Icomar{ry, inclades bustds aehl:mitedlﬁ Eﬂﬁ)é’lbﬂaﬂlZMoclonaI “chimeric, single chain,

/ GBZ OO?/ 0 ‘iﬁg%ﬁsa % EPB | exg{fr%gxhg ?Era?ﬁl éUGh fragments
Meoﬁmm&ntsafof awhom‘anntmdies \Bitleimraiainl themtbmdlﬂy' atiivith éor a target
BB, B BT AR e BB ERE BB ppooios oo
gleam proteitiigbotiet s\atisgfiemirateins whichacoramiseehe Iaatvgeng)mdmg site of

% Ila t;ogi?,[ Eﬁ% 52@?@%@%@%9}? %gﬁeo? H%gqtp i %nlsc‘éaeaﬂtlbodtes for
tehammegem @eecribeAninnﬁPsﬂrﬂmmﬁaFuyhem@r@mwednge neith fully human
SS P g e 1 SRR T RCHS s o
@h@ﬁnﬁ@tﬂaﬂd 6,97%181 gapwisocbeansed. Hleutralizng antibddiss, e.cthose which

i S By RSB ks 407 SERUAROE copeciay
Préfaeed fmﬁlmoﬁmmtb@aaeutw@scrl bed in Exanples 1
and 2.,ARLEL0 aggje rBHmf ar’fb% cgfwitq{dgé,iseu'cﬂ\é@'E)S/'irﬂﬂvunisation

t he term ant | speC|
@ohwamganhagam@m@ram not Iim t ed to, polyclonal,

moNoCl PP&pefiRE B Hebtids b HeSorE bt Tvention may be used to develop an
antibody by known techniques. Such an antibody may be capable of binding
speciﬂcaliy to the GPR146 GPCR protein or homologue, fragment, etc.

If polyclonal antibodies are desired, a selected mammail (e.g., mouse, rabbit,
goat, horse, etc.) may be immunised with an immunogenic composition comprising a
polypeptide or peptide of the present invention. Depending on the host species,
various adjuvants, including Freunds Adjuvants and Aluminium Hydroxid, may be
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15 Fab fragnents and fragnents produced by a Fab
expression library. Such fragnments include fragnents

WQ@R00MA$A782 ant i bodi es whi ch retain their bindi nBCT/GB2006/003759

activity for a target substqg Fv, F(ab') and
F(ab')2 fragnments, as well as |ngle chai n anti bodi es
(scFv), fusion proteins and other synthetic proteins
whi ch conprise the antigen-binding site of the
ant i body. The antlbodles and fragnents thereof may

HEPRhNICs APTease; BBULBRIOTIER) re/POBRBMBICES adBagdis chalH@éreﬁperm) and
orynedadRA0M. E%hﬁﬁf&%%ntlalm uBeRli enitint Edjhuéﬁtyl \nmeﬁnnay be

vari abl e _regi ons hei r nent s for ‘exanpl e,
gawigyede i PH“l9§ lﬂéﬁ e?Hb§J‘5N6§ a 105 A5 @?QHW&F% |@7gdr_n[@g§tered to

ﬂ‘ﬁh‘luﬁbl‘é@nc@lﬁ/ B&Rroniesd titdividis f&niﬂeb?dm%%e of- SimulbireP Systemic
which I'nhi'bit biological activity of the substance

safenseaci d sequences, are especially preferred for

di agn Wdo‘é%nél%hbﬁ&é@ Bﬁé‘étb@ 2gaidst e%%bﬁ@@@btﬁ&aﬂ%ﬂrd?ﬁ a polypeptide
pr oduced béﬁstan ard techni ques, suc

OFREpdS presenbipveriionFan gsmbe r%ﬁ@wpa@ﬁwﬁg o¥rgne skilied in the

BR! YRE ebhé}si .ﬁémescsxbg%r aiakmgan@ﬁmu ahfiBERIHs Y hyBRdoR8s is well
used to devel op an “antibody by known techniques. Such

KROWRt | body may be capabl e of binding specifically to

the Gﬁ%ﬁ@tti@?@&m{uﬁﬁ&' developBa ey %l&oduéﬁ%ﬁr@n‘bhmﬁhé -antibodies”,
30. |f|cPrgeB/C| onal antibodies are desired, a sel ected

dnouq%q;gngody gems to hug@aﬁ antihod gengs ¢o pbigiya molecule
%hld’ﬁ&tﬁhrﬁ@aﬂﬂgbh s@@cmﬁ?w&iﬁlo@lcépﬁﬁmy ) Be used (Momson et af

| Sl nlg (0] peptl e or S@B
APk o N ghih ST et e b om BobbRigRE PLay (15378 NFTs 512:604-608;
Fakeynet §L(1985)| NetlROs T 85 as54)ABiteivatively, a8eh wéwésuﬂmed for the

4 PCT/GB2006/ 759 34
PO Pl ARSI (5 PRIE Moo d- S4Bty 5AR e fdapted to
GRdduRbtiee @Lb%tarfd)e Bélfic Qﬂgw(rjwhﬁmémibbuaspar vum are
ot en j uvant,s

Eropt oyuiibpdes Pt atproREnal oY aRuEcI I Ve S egiRetes: ageinst
|e§|t@sb§ nbmtrabmdfr’om al rpr@daml oalde)on@@rmrmm pedent invention are
i ndi v uasL r,.the Eurf’)@ﬁiﬁf st.i nul atltn s&sterrich.S .
8 l&H Y URBIHOT dRgioskn e S&é""?j?*} G @SQP &fe uselul In passive
dpmiuapisrapyt Monabloaalf amibcm:esohmmmmw mdy pepusate tofraise anti-

e v an readi | 0 ed .
i HRBboRE Bt S SRS Gencra: MeidlREES S cary an
riaterng imapetbiotnel sustanoe careBorbygdny mgashshadidhsprotdction is desired.

OlnNn |t on,. hni devel oped. t.he .
Jest et o nf ol ER i ARs " RBRC ] Rl B Fese ani-
kg pe an’dlbdnmsyn@}eaies beaskiuranthardpybody genes to obtain
a nol | It
bi ol ogﬁéa?b a tles ﬁﬁy) %Hﬂ%c}%??sg'gﬂ %/%r ¥ Ipﬁ%ﬁeofk éﬁOYatg Oq to identity
cio8d) eRoressiiat theAqmd;pﬁpt:déBlouG&BlpﬁﬂﬁfS th&epblgpgaidest by affinity
%'g{c;"%agg@f ture 312:604-608; Takeda et al (1985)
{4 BW52. 454) . Alternatively, techniques

descr iAnditodies aghmst GPR146 GPCR polypeptides may aiso be employed io
treat dyslipidaemias.
Diagnostic Assays

GPR146 is implicated in dyslipidaemias. Therefore, detecting the presence
and/or activity of GPR146 in an individual, or preferably in a sample isolated from an
individual, allows a diagnosis 1o be made on the presence of or susceptibility to
dyslipidaemia, as will be apparent to one skilled in the art.
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15 production of single chain antibodies (US Patent
No. 4,946,779) can be adapted to produce the

WQaW3i042782 specific single chain antibodies. PCT/GB2006/003759

Anti bodi es, both monocl onal agd pol yclonal, which are
di rected agai nst epitopes obtainable froma

. pol ypeptide or peptide of the present invention are

particularly useful in diagnosis, and those which are

om0 it 6 LL G ETEA gt e

" palypeptidesi {asi vdelbayﬂmnmimwmdlvaaanté\rmd detivativege thereof) for use in

B 1 b THABBRE S i Mok g armmonary

i ioc bapatie et htnidising te@PRIds GABRMickieacits r(mbladi&g mologues,

S35 SR, BEF s SABRe L54 4F hboies ro ato

ukefuhimysucB Bsddya. above- descri bed anti bodi es may be

the. parpRBiaTe arBodmshfithe FHdrods S Bapraes g7 ve. itis not
arbﬁommeq/on ohndhmbmxgmﬂrdpers@mbn Hroshabihabig depi diigridbéed.

dysl i pob'é@fﬁ%; fduee%#@z% h}?o?reée%p%fyéegaﬁ%ﬂgy pggyshpldaemla in an

nrrqnhduedt(mi ai patidyts copprisenthastepbhu 1B etetmiriie] Betdxpeskion level of

or pr @eneehlqgl s%\:npgecgél\%eftcyfrﬁ% 6?%;{1 wl@@gﬁnaﬁu)nd%termlnmgl;, compared
tnai mrﬂ@hlwhahérobhe indididaginfoarh svitich thee samgle ovad Related has or is

Ig[,%%%@gﬁtggg&{gﬁ%g& eptl bility to dyslipidaema, as

‘one skilled in the art. WD
2007/ Mn@nmfﬁ ER066 1008 06 the @PHﬁMBSG.PGRegéneoassajomed with a

ey 55 o BT, 48 TR b A Al o o

d@eiasatqrmcemlﬁimoﬁg o disease which désaiiadsins um[er—expressson over-

SR8 6805 P GRS L s
@1@@9% dese dmabdtmg gantrol mmgcea) mudyob éstected at the DNA
e B?tasvaé? ebl}( a?eS KA et k?‘?gfeﬁaso Iy, dhe region of

ggal nst pt| es are al so useful
erevt (CQ'T‘PTS?'QQ é3 %?%hummphﬂethwamgamu prids to mutation

aﬁ&&g&rﬂs@%rb& SebéiRind ofothbl cdrimBitl usBE RGBT on or 1n

of a person or ani ma ei ng
d i ag n ('f §é axampiﬁep Nodnay bedsodated fromga Pﬁ’@zel'rb e ém BN#Y polymorphism

Hﬁ@rﬁpbﬂ BiPH 118 @iedisdd PiRd rﬁiﬂécﬁ‘ ﬁe?nl% SAbYeUR controls of

a patient) conprises the
&ét‘%?tﬁlhﬁ‘iowg t%éees%f.eéagﬁmwwasea@e aagpmami yéheovat-, aunder- or

%Bﬁ&*nﬁal bﬁ&b@él@r‘ij of & F’Pﬁ b§! @étl’éﬂ‘cs"éﬁﬁ‘%anﬁ g?lf%irc)p%o#emorphism pattern

determnin ar ed control,

ARRRGAte) mtﬁﬁ sSRcipkasl darasieenaiathendasl ideelifiada Sepetic analysis
bFtheSGISR#ME GPICR §het¥iay bRIcBAGE by any technique known in the art. For
example, individuals may be screened by determining DNA sequence of 'a GPR146
aliele, by RFLP (Restriction Fragment Length Polymorphism) or SSCP (Single Strand
Conformation Polymorphism) analysis. Patients may be identified as having a genetic
predisposition for a disease associated with the over-, under-, or abnormal expression
of GPR146 by detecting the presence of a DNA polymorphism in the gene sequence
for GPR146 or any sequence controlling its expression.
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Detection of a nmutated form of the GPRL46 GPCR gene
associated with a 15 dysfunction wll provide a

WQRGNReEPL c t ool that can add to or define a dPSEAEAEH/003759

of a disease or susceptibil |é to a di sease which
resul ts from under-expression; over- ,expression.or

al tered expression of GPR146 GPCR. | ndividuals
carrying nmutations in the GPR146 GPCR gene (i ncI ud| ng
contrq

uenc, be detected .at
oy 2 PRy SONOTUERR, LMo HPRoR HOwAEVANY e Spurrence o
Iét's of ARré 8 r@Bs:@éIy #ihendeglyasagdscomaysiigiiddmias to prevent
Fifm |sa d ﬂg PCR, prior to nutation
e AR T r&f‘?%@ Iﬂ!? ﬂ{j‘ AI1$688&r comonl y used
met hodthe Qéerﬁmﬁ’n@ fdﬂNér ﬁi@Mo@& & kRH&thd :ddrﬂﬂ&aﬂlon of a patient's

pati ent and t he DNA sm tern of
GEDeT PO AN ASeCaRAL bBh (12148, Apscialed giecase. The kit

Wﬂ]de@' BNA sapiié Qﬁltéc’df@o\“ﬁbahg 86d SHEARY 16 d%féi’ﬂﬂrm a genetic
ease .assocjated wt , under- or 25 ab

or
Qﬁ? PRIEHA RAttedpRYRIgh '@d’f‘?%ﬁ?@pé@ﬁ’r@s‘é‘?’ﬁ@ &8 'focdefefm'ne a

patisrerdust SR foecannweaggdcaﬁ@d%édé Q?Bwrﬁjlagnosns of a GPR146
assoclated di sease t en be i dent

fspqalpd disgpse ﬁ@m@w Hﬁ%’/ aﬁ&%& 8n @gglp%l agpinst such
ANpolyRhEd- we@nemm if) atra alsarptowdr'év exanpl e,

i ndi vhg_@al S é{s e scree ed b deter n

sequerldé GIPORORisReaRRYS Pllell @ PEFORFLTR! %@nsm@t Ppfietermining a
EUQ@mBﬂltyLi@rtﬂhhplE’@émmﬁftﬁi@u§ﬁ?de¢§ct|&$@? n(tﬁaﬁtﬁi i ther@PE146 GPCR

nfor mat.i on Pol ynor phi sm) anal ysis. Patients may
@@“? ¥k ;e iﬂ?dﬁg R eﬁ'g a genetic predisposition for

a di seiaeepwseﬁ@e 2F eBPM 48 GFER Oystypeptidegleihd, niwleic acids may be

SRR 3PN IRrP T L h e PLescs e Jor il G gap be diagnosed

fogr metibi$6 compagiyg saterenaing clesthr 8l samgle | dierivedpfrems osubject an

2004,042792. PCT] GB20001 DO3759
?’a?gﬂn#'(ve Bt £ RSy BB GEEBLEPER potypeptide or
@RAT4ECECR MRMKSTIp saapke may compiise aaggl estssvel gample from an

gD SurBlipy it BlsPee B B liRRop il 3 ease Mospeiatea i
prcrsased, iradered on otharwviser abincxnﬂabiﬁ%ﬂm&lGP(tBremsson including

SRET o EBRORT sPangbalie BhE nea B Efeshyy TG BV B gattern o
leixpressiool af d@BRDAR irs anpdrgaciein| edtering frrarts suspectedins be suffering
Tﬂ‘s?arn% gl%heé ms@égeggm%y %%rl%te Lﬁ:&cB%'géF%He@ﬁ # JB?el oF | QﬁerW‘Bf %Qpressmn

en conpared to con ne a
malwma@rgmmmla)mbanwotmamm digsssei at ed di sease.

L 18 e ok, BT o SHBLEE BRSSP dtcing e

ayesanse of aohiclel®acid p:owopenpg iad@PRdn6 fGRgRwcledf adid )n asemple, by

Ao Wl BV SRR G510, B8 ol BB o st

susce
dysleipadd earidagontioringg baid etaputie dor the peseandeont ihe nhaeic acid. For

ERIBR, FERucIOERiPYrobl S EF Q=S $ild B5fe GPR146 GPCR nucleic
acid, or a portion of it, and binding between the two detected; the presence of the
complex itself may also be detected. Furthermore, the invention encompasses a
method of detecting the presence of a GPR146 GPCR polypeptide by contacting a
cell sample with an antibody capable of binding the polypeptide and monitoring said
sample for the presence of the polypeptide. This may conveniently be achieved by
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,presence of t

The presence of GPR146 GPCR pol ypeptides and nucleic
acids may be 15 detected in a sanple. Thus,

WO 304278 hs and di seases as |isted above can b&CT/GB2006/003759

di agnosed by net hods conpri Sé.Pg determining froma
sanpl e derived froma subject an abnormally decreased

- or increased |l evel of the GPRL46 GPCR pol ypepti de or

GPR146 GPCR nRNA. The sanple may conprise a cell or

ioRUTE AR, et LRl 2 dotbie Ryt Babiibrtns, apbbocy and the

palypeptisied or meehitoeidg dhe dmﬁdang/mbeﬂvmn%npdﬂ @%éﬁarﬁpﬂ@ antlbody

FIEBIER 3 sk B YL BRh iy sk %'mgflﬂggg@g, And include

BRETdflyoresssnsa resonaREd bergy transfengﬁﬂfa%@pﬁasfrﬁ@f ﬂe@éhefrfc@ Nétc.
[ Sease

or su suf.ferin
e us DRfRSER bP irifedtil chidthon P eanite af i ANA vel using
émpﬁie&!slmethodmwall koowmln thegahios m@qummm&:f @Blynucleottdes such

agpo ener t here
?%fvg:ﬁt ?’%??1“ I HC ?Jﬁ%ggﬁi Pl#é%’hbﬁ"ag @?eé’y?l ’nél gm Bpgg'@néﬁd other
oybrigization esiathads. dssaynpedhaigugs ahm @&Rt@ u@ieﬂhme levels of a

i nt act the s
ﬁfb‘téin Sheh a%l?n@ 34Q§Poélg, I Besanpe. fete ,afI7Q§t fa@rweli -known to
thasel of siditindhe aEtcSubl‘am*aavmmth@ds inguseirsticimmineadalys! énpetitive-

BOSPERSEE AU SR S0 S, 11 cor

GPCR R prrisenBibvertion, retatesatopm diagnostief ki ibr aaméé@efaﬂlsngceptzbmty

el Uk T2 DS 0t B ahrdle bn B3R Gotce or

! nimmarﬁnﬂ@mmas:gwimnemmyhudclecbndﬂaetseqnem, tdeGPR146 GPCR

FRBRREoF 8 R B TR VBR3P GPH SRS Lo e,

gﬁ}mmggsgﬁgs moni toring said sarrpl e for the
pol ypepti de. This nmay conveniently be

achi eyed r@)é!emez% ﬁgﬁr?eggﬁi Iﬁg/ F%%gp%\%gﬁgrggabg?%@% valuable for

nitoring the presence o or e
‘Hﬁ%mg?ﬂm% sleptitigrgopnEhe seq W@@ﬁ %F@Glficﬁllmmeﬁeﬂ tonand ten hybridize
Wit gli b
s oA e W s
F’ﬁ”f*ﬁ ER{RIs f&Hﬂd ihdra de chrEsoEl I@Rés cence
r es OITERCRIapPiag OF rdié e %Eél)encéé' kS BfBridkaER %c&graﬂa%‘ % present

5 Decreased or increased expression can

'H’éeJEIBP et 20 MROTRNA firel sterudn reprrefatipgothashesemsiances with gene
mbhai@ﬂ%dsﬁ Dhge & $eduhicé 'ﬂﬁs %@H%%;@féd%f)&i:ls[g Cﬁl\;nromosomal

such or exa

i des,
'g&'@é %éﬁ‘Fﬁ'o‘?PS'tNBerHB? ﬁe%%lcsmgﬁa@brcmmmme can be correlated
\bm'bgerd;tlz&hﬁamﬁatEESDélﬁjaataAeﬁ@%uﬁoe%}%@ e, ulﬂ‘V M@JSEE Mendelian

levels of a protein, 'such

use to.d
%e@’ﬁ?” {gﬁa‘gabiea%i"ée %@W%@Wﬁd‘iﬁmﬁﬁd@lwqmw Welch Medical

: Nﬁi’alﬁ Krsneidtiondfip bBasgerdeneliant d[s',%ats@&f?art haveSH&@h fapPdd to the

s include radi oi munoassa

: d
s&“}?daﬁﬁm%%'ﬂ?ﬁsr egipRAre rﬂf‘ne"Bld@f'tffmﬁ%‘hwgb i@h@lgﬂzamﬁws (coinheritance

cﬁ@ﬁ%{é‘ally'ﬁhﬁicgﬁw@ invention relates to a diagnostic
kit _l%r 8 di sease or susceptibility
ifferences in the cDNA ‘or genomic sequence between affected and

unaffected individuals can also be determined. If a mutation is observed in some or all
of the affected individuals but not in any normal individuals, then the mutation is likely
to be the causative agent of the disease.
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to a dyslipidaem a. The diagnostic kit conprises a
GPR146 GPCR pol ynucl eotide or a fragnent thereof; a

WQ M3(0&378ht ary nucl eoti de sequence; a GPR146 GPERGB3006/003759

pol ypeptide or a fragnent th ifof or an antibody to a
GPR146 GPCR pol ypeptide. Chronosone Assays The

nucl eoti de sequences of the present invention are also

val uabl e for chronosone identification. The sequence

S tar g,and can hybridize wth a
53??&@3?5& %hﬁ? %ﬁﬁigﬁh PH%i vi dual human chr omosone.

As described above to

- ¢ O MSHRGOB RS me MO Re Tal sy abporil it Telated to
petianeeess of sl insufficionisaraaurts df (BBFNMB GRCH amyu

{noce A e dBe SRR UBhecnil 35 a PRy A lineBiie, Rl be vsed to

eHitautiere anediesmentaopte praveation ociremeht sintystiplademia.

chr omiediee EHBLE GPRPEGROS i GeSE: poeTalpapaPaces are

8uaiaw@t@16&am3r6wﬂ@bm;ﬁﬁ§es exiaimisering th %(lsub}éléuam ahibitor compound
al l abl e 0

{}%}%%ag (ﬂﬁng her ] ESQ%C quﬁpr A fafoiyg Vwﬂe E ﬁgafre%qeu?‘cally acceptable
lchhreiry 3n affoant efetivoftsinhipit ketivitien byaneskiranivinding @higsnds to the

P REPOHE AL by TR ngr o AL 8 ALY nevidthg he cbonormal

condititeer i t ance of physically adjacent genes). 30 The

af f el BCPIEF" BRPREE: SR doyra, ) SRS RESH dohpeptides st
ab]?ptalfllgloh bnjdmgfthah%wtdah |oompeﬁtmhsﬁrg ?mbgenﬁem GPRIMGaEPCR may be
B dFialsr SIERLRPPhiaiRL 1 Sin Ehonlel deti¥ie taments of te
xR g GECMpepﬁde.he di sease. WO 2007/ 042792

PCT/ 0Q8/ P '

T R0 BRRIEP i B30 I, P8 B exvenovs

AR 4B PEFhcht be) mmibimdanm expredsioth bkckiog decs‘mmfesa Hdown such

tﬁa‘w i“l‘e%eg{\]lbw?he a2 VI %@ﬁog%@%ﬁlﬁ% &é{s téﬂ&haggnéntlsense

[sequeradst @th%mtamnaﬂxagemreteei mpemh@madfrmmstemi See, for example,

REBBERA o I@%géé{%@; @%%{1)0%6%@ irpicﬂgsaé&vnhélfaﬁﬁ}%s as Antisense

acti vi y of I N exces seve
alp!pibﬁma héﬁfmeeExmaﬁbra,bDBC WSaﬁpﬁ@MO@oﬂpr (E88). Alternatively,

ﬁﬁc‘f’éo%é %rﬁlu{?ﬂggegﬁelﬁsge;\@ﬁ Er\eé@én& %ﬁﬁ\?\c}@%u%phed See, for

oni st ere| n al on
dgeiet al ] &lueie@eﬂﬂ:@ebﬁés (&P} 6@076hcaﬁnwlmt, Science (1988).

f t l-aek f
|.4g1§*5’§;,“'?%'*?ﬂe o e RRR RN, 2Ry Piks? Ulgfeftl can be
ssynigtesschprilse aitle teH@&a@byhgmm cai gﬁ @xprﬁaéS%ﬂatmdﬁ\rml

g?g' gl*c%g C&klﬂ%%'ﬂﬂﬁnﬂi Cf%ﬂﬁﬁ@ﬁﬁ? RelaRQl 14048 UM BxPdssion of GPR146

GPCR and its actnn Y, several approaches are also available. One approach
comprises administering 10 a subject a therapeutically effective amount of a
compound which activates GPR146 GPCR, i.e., an agonist as described above, in
combination with a pharmaceutically acceptable carrier, to thereby alleviate the
abnormal condition. Alternatively, gene therapy may be employed to effect (preferably
increase) the endogenous production of GPR146 GPCR by the relevant celis in the
subject. In a preferred embodiment, an exogenous (originating outside of the host,
preferably originating from a different species) GPR 146 polynucleotide is used in thie
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capabl e of binding the ligand in conpetition with
endogenous GPR146 GPCR may be adm nistered. Typical

We9384278ht s of such conpetitors conprise fraghEMGB206/003759

the 15 GPR146 GPCR polypeptlgf In still another
approach, expression of the gene encodi ng endogenous
GPR146 GPCR can be inhibited using expression bl ocking
t echni ques. Known such techni ques involve the use of
ense

exogen oI cl eot.i ch. as ant

BERHERANE & 3 vRdraTans Tl PlioRBeRitg For Stupaieap pynudectice

aﬂmennﬁérﬁbﬁclinay&ﬁ@enélﬁéereﬁ mmre%%n%@mlﬂ)ﬁé%tsog defectlve retroviral
roche eoxvnucl| eot |

NGPE SRR Shas: Ih retaufiel SRR GnstoRcnpy Miey be solted

Blﬂaanthm@dt lﬁigaa ;\6;\%&8%}1? aslit ﬂarﬁ@iubuﬁl\llmth a retrognral %Iasmid vector

ol i gonuc i des which form.tri elices,w

SonaPi, i SiBaenacs RedBepks ' cbgnBiesehy uventons sich that the

Naclk@m’g élli ribaw B@@uéé&ﬁ@cﬁ@uﬁﬁ?ﬁ pa@bﬁ%ec)brﬁém:ﬁb the gene of interest.

|ence

g@qyrqélgerlg%lg m ég é’ldmlnlﬁlsf%f {g) %gHgJ]@gf fog @ngmeermg cells in vivo
admenp:@eabﬁ@f rerpaibepflidd revive| Few aRbrnAbw GDWeSthéﬁpryp@e Chapter

B8PGERS Thealy Al aier Blolr old GRteiR HaBRA deerancie ARpropaes, (and

w‘étanlcé% citee useth) mprﬂ%maﬁ hn?eana thﬁ@no%}/’érlbﬁﬁéﬂtﬁan 4%R€EA P Read,
B SRS BBl haRAR ) rount Vof a” compound whi ch
BREDLRRER i AdminRaveh vi tn a Sﬁzthieﬁf. deser | bed

oo ar Bl hs iR GBI oL 5148 MR onepiges, and

agowittse end ( pntafenistb ipgptidesc ree asmpll t Imeleenideganayisbe formulated in

@591%%%@&9 |ﬁfa?ﬁ%@?r@3 a ng%l.gl}cggﬁ%{?ﬂegxgg%gogrh@ﬁloﬂs compnse a -

Umra}geu’maalimgeﬁﬁﬂ:tlm demoiint hef hibst , polypegfide abl y compound, and a

gﬁ%%&&%}bﬁ f gﬁ?ﬂé’(ﬂﬁ%’e Gérlﬁé]le?{]fag@@@ﬂgawﬂg%égrg include but are not

P@Wﬂ@&@@ﬁiﬁ@@gff@@d salinayaieyiress, wadero flyeenok difesnok mndtcombinations

PL 86, ByhliR AL @lsur’r%e %@é%é%?nﬁnlgﬁétmuﬁhg%tdvg?wm% the skill
e I nvention nmay neere expression 1n

péfﬂa ekt Tmﬂwln@@ﬂ@@tmﬁberr @da’f@s/ ta aharma@eu’mat packsdand kitss eemprising

BReV8r MBRe 'h{MrS AHilcB RHIfS U of OFREE UGH HIBYirbRERrAE of the

i sol ate I ntroduced I nto a packagi ng ce

ﬁfcaﬂ@auwt@dmoam@a plgbe fnyentioasni d vector 5

cont ai

nvent - UR ORI FRERN SorbRRUKBERY st INARUDE TR Te empioyed

alpnecr i tnyncian Wil othesicompepndaistings thesaprsitie compounds.

I nter @ﬁéferrear RGRR di's Qléﬁfd a@rﬁ{ Is?raﬂ@ﬁ( opﬁemrﬁéééﬁﬁﬁ%o%osmons

a subject for eng |n erlng ce S In Vvivo
é’}@brd@s@jet@ﬁ%ftyplﬁ@"mbv yeenges injestiono Oterr infpeden irevtesf such as

: gﬁlﬂcﬁjtérhﬁj’tépwra%@c%‘@% %tﬁaé%gton%r‘ RamNsd QQé/cL qﬁﬂ%rr?aﬁlbs means for

Mol ecul ar Genetic rapeuti c Approac
sysip@ice pdmiisiralion @aplwdﬁetrénmwwamndﬁramﬂ@rml a@dministration using

gﬁﬁ&?ér% suEh%Ig ?%gg}téw HsidicRe@ts orBYHEr FetfGerhd] f addition, i

bl i shers L
properly formutated in enteric or encapsulated formulations, oral administration may

also be possible. Administration of these compounds may also be topical and/or
localized, in the form of salves, pastes, gels and the like.
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Formul ati on and Adm nistration Peptides, such as the
sol ubl e form of GPR146 GPCR pol ypepti des, and

WQ0A1043782 and ant agoni st peptides or smal | nol BEGIGB2006/003759

may be fornulated in 15 conbigation with a suitable
phar maceutical carrier. Such tornulations conprise a
therapeutically effective anount of the pol ypeptide or
conmpound, and a pharnaceutically acceptable carrier

j t
Iolr me;(ggeltc%@& ge fé@é g :dgaér‘?% #ﬁghé) géga(l{% g’§ gn%pggq dpe route of
B ristegiion, dhe, aalgre ofatha feontationt thematureho trepgubject’s condition, and
dmdbﬁhbhpﬁf ﬁjféo %t%lot‘?@etpr%(éﬁﬁ?ﬁ%g‘;Sgﬁgtglﬁdéggg'ggé [rtﬁctaﬂrec{fer are in the
Tﬂﬁ‘@é fiGir 169 mﬂ@rOfrﬂlbﬁchSVWdE priations &uthe?@é'eldéacd@%ag@ thowever,
kit nmor.e, containers filled
e o 56 Babecte ™ 1B o1 e dRLRNC s TRt ypiie B ae difering
efaﬁ@a@es pbvagious raLhes ofrackmhistmtlorPcF'oY smh%td e@raﬁ?tﬂnmtghﬁfon would
i nv e emplo
SOUBNIET o 1R el i G i Pesriotion
Vw@t@pg in these @i@pagm tevels2GarPye bejusted deigTBtanbadyshiiféd routines

31;{113&5{.@; laQ \%” 6@6&8@ mat%eutl cal conpositions

e In ec % nt r avenous i nj ecti on.
q her Pplmpemrde@ mlse«bum er:eatmmumasalss wecgdrnaed Sendogenously in the

a eaI can be
PSR ko SocéBIED LAY 1Bl Do By e oscriec
ahoxAs miiss dbr saxdmplean selis rimim aalnsubjed: r Aialy0Be Uéh@ﬁeered with a

%I{P)ﬂ‘gfrcfe%g?% rsg.tlgﬁ:hssaa I?nggod'lsﬁblﬁ\z 1S reinE | d @%ﬁ%p@e ex vivo, and for

PSFAR. dyeihe juge ohaaelrovital pEsaipsedtat. Giﬂmefaelmul'eitheﬂﬂﬁtroduced into
A6 8LibjeeyM ni stration may al so be possible.
Adm n| stration of these conpounds nay al so be topi cal

FrithRiceutiea B dmpesitibAst he form of sal ves, pastes, gels
.and the.like. 20 7?042792 PCT/ GB2006/ 003759 40 The

dosagrhg ﬁ@%tf‘%ﬁhbﬁ QIS@%@S&\Q@S g h%\nﬁaccetﬂj {;]eﬁ %Rg}pl??@oréfzompnsmg

tide, route of mnirstration
{)qqgmp@(lﬁg@a{ eipeutipgllynefiqative @matmé of g eolypeptide, polynuclectide,
peptide, tisetor oRBAtbdd ?%ﬂth’éj B%Bﬁt H@erﬁzﬂﬁ e L AL .a pharmaceutically

q%r act t i oner Sui owever, are

SRy ‘SfGaU'ei di'éenfgqf@t?'@fer@ qleding wrd@namnsattzer@ng in -
t he nEedeHarfiREadfval ft%\“@b%rtloné A teOf cﬁablﬁé 100 ?rhrlngl usage in

vi ew of .t he nmpounds™ avai

t
“&ﬁaﬁ’e?"wefe@?‘% Ve ﬁ’@l“@sa@ﬁ wWihityrdeadly resminsise giny one or more of a
psbaelrmmeﬁmcalyl Q(Ebepi:cfbﬂe eNaan, %ar:@éraloraéii@lﬂ?%rﬁt "Rcb8BuICHs ers or

Jjg?ﬁqxpfectg t uire hi gher dosages 't
‘?@B‘ﬂ" By P53 @V ERb IEOWVA] '@ctheoﬁharmm:eummcms and are

 dencrideels Gordo@atte, | lﬁVRéxﬁln@&ih Penathatstech) U@ilélﬂ:eﬁt Fff&gﬁ‘rﬁtbhshmg

otlmzatlon as 1s

l
CS’ . C%ﬁi{”gﬁ’ Fﬁgs‘a@@? Ibe PBP‘?Qé}itﬁ%a%@dail frarrler excipient or
dilmaatwmnbecéﬁleo@écsmdheré@?@rt@t e RRGRLENRY rrwgtraglon and

t ment rmdalltles often re erre

ntre
‘%nghé]c F?W?é?‘a&%}mca ragiser The ghammasputical pompositensexaypomprise as
- oelr aaditicmtoa tBelbheRl, dRRIbidH R RMLERYNGEMLHE bfhder(s), lubricant(s),

suspending agent(s), coating agenti(s), solubilising agent(s).
Preservatives, stabilizers, dyes and even flavoring agents may be provided in
the pharmaceutical composition. Examples of preservatives include sodium benzoate,
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pol ynucl eoti de, such as a DNA or RNA, to encode a
pol ypepti de ex vivo, and for exanple, by the use of a

WQ 20078427P221 pl asnid vector. The cells are thenPCI/GB2006/003759

introduced into 15 the subjegf. Pharnaceutical
Conpositions The present invention also provides a
phar maceuti cal conposition conprising admnistering a
therapeutically effective anmount of the pol ypepti de,

: %8}8@3&1%9@9 fers opgﬂgaﬂﬁyzbe\ﬁ%ﬁ%rcmo %nﬂ&n&éﬂ—ﬁg}é qu‘{,#&ding agents

resent i nven I ona A racedrT ca
m)mﬂ:alpoabeah carrier, d| | uent or excipients

(i ncl har Lcal

conposi tl ons nayrbgf{e % naﬁ%g)rforénﬂlaﬁia '%gg]gi éeiﬁﬁg'#g d&pendent on
thereifferemtl deleeer systanys. rredu cine and will typically

oot A0eR SeePedé, i pfadlactysctl SRARSEHbAc" Gl g papyristored by

drdralations irothe @i ud rat supfpository eor gesearyc tapsealipiire theefdrm of a lotion,

5B B o TR U o 20 9o BB QT o

mdabléiakﬂdrﬁlhmlng exGpienfsAsudR. assetancty or &dtdse, bB8byapsTies or ovules
SHRAE % BLBERULS 30, SRIFLSE, 0850 Y R Y e solutons or

isospensgdnsa dontaingtgr Havcoring nor celoanmmrageptsarorameyt carnlbe injected
Refhbfly, 01 SRARBIECR Fubdctn SHRARLECRTY, B iRIBbS . For
warerderal adyinisiiatiaml te isomgesitiens mlau Hnel hﬁhvsm’) in th@dorm of a sterile
%&g%ﬁ%ﬁg%&gﬁ}g@@wﬁa&&ﬁ%@@ ngﬁ.gbtggaZ%e%,S@s ﬂ?érhblﬁ'erh%ugh salts or
frhenosacehpridge fo makaythe soltion iistéenic mwthtbi@od For buccal or sublingual

iR Al chaDatls " BE0HT 00 h" 8% ki ¥ Sabiets or

AezEngE? BbEhoes tedormuated i g coaEndoasldnaytesr s of
p- hydr oxybenzoi ¢ acid. Antioxidants and suspendi ng
MeS may be al so used. There may be different

conposi tion/formul ati on requirenments de&gndent on the
di f f eriftnefepmbegitpest, st &g iInventjpre relatgspicoprmethed fphénducing an

RRARTUMBRRIE] FRboRITRQS inah RS ifiéh E&nﬁﬂéﬂsﬁhéélﬂétﬁ@ tﬁé‘ mammal with
|nhalat|on in the formof a suppository ?ess

e e 14P GRCBrROPSPHRG T & fra&m%ﬁ thergej a‘é%ﬁ e '@r@’ﬁﬁﬁ‘ce antibody
carmdmfﬁe|mmnmm%tremna@wsfoteMaM%@mﬁél frors Kid)sipidaetia.

orally in form  of bl ets containj ng excg'\%l ent s

such a&t s@"!ﬂ"&‘ﬁ %'?‘bP‘%i'EE‘lGBEQf s inyentiepdeliss o agiained of inducing

einkhplologican R2sPbnédinad Mant rBEwMich @Oﬁgﬁlb@é g8herin®a GPR146 GPCR
the formof -elixirs, solutions,or sus&en& ons

oq%pgpwenglaﬁ YGOI0F FHeFIDE @BrEsiony agit o GPCHeglyrugieotide in

hevd @?de@do paneNasRldny imhonolegieaPleRpbidd &Y PRSUUEE Yantibody to
lntrarms(?u ar | %Oor subcut aneously. For parenteral

oheRt S/ apiMshromiise@§Rdosi ti ons may be best used in
the fox HueraerbdibAt oREHECHVENESH WiIheB tohire hmlﬁﬁﬁologlcallvaccme
cont ai n o(t her substances, faor exanple enoug1 salts or
formutation (composition) which, when introduced into a mammalian host, induces an
immunological response in that mammal o a GPR146 GPCR polypeptide wherein the
composition comprises a GPR146 GPCR polypeptide or GPR146 GPCR gene. The
vaccine formulation may further comprise a suitable carrier.
Since the GPR146 GPCR polypeptide may be broken down in the stomach, it

is preferably administered parenterally (inciuding subcutaneous, intramuscular,
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nonosacchari des to nake the solution isotonic with
bl ood. For buccal or sublingual 15 adm nistration the

W@ 23036943702 ons nay be adninistered in the form BET/GB2006/003759

tabl ets or | ozenges which cap, be fornulated in a
conventional manner. 'Vacci neS Another enbodi nent of
the invention relates to a nethod for inducing an
i mrunol ogi cal response in a mammal which conprises

bRy ofletfndft B ipcioRl, 3FmORIRA UElp for paremteral

adraihisteation indaidyaquaods and iﬁom—ahnheousmtmﬁae mfegtion selutions which may

BB aruf e ers, SRRt AL melepfiB s Formuiation
isbtbmid rvgith rtrmnunnidogf daé meeipigal)sand agaeowsmanad 'mm-ahueous sterile

SETROR TR  Wh ek BpRE SHepTR caedile BolibRehing 3oBnts. The
mMmuPheMawbelme%tw mounitdoseder mwr-gmgmcmtaml's aor texample
nol o S nse, to produce, ant i.bo rat.ec -
SRR Bet 5 VBRORRL By B PR, B R8s ol cBER Loauiring
bily &hé | axulitionl &t e Stenlemqum’rcmoélognmediléteacprim‘eto use The vaccine

I ialliBh SRV ABETR iR niert s SPma IHE Pkt PeGihghEisBeniy o

the folmtlatiosath tis od-ifGhRit SySEROR and | offper mysidemsvitnenel in the art. The

HpSaadib BBE (RNu TREOAG el of s Tecbind fy b B reaay

ﬂemtmmdmnpmﬂr&eemesmenmbbm carrier. Since the GPR146

<. pr SPHREF Pl eer Bio Ee i ot gt Rplo B Hotldes of te

srgsent iaverdios, | ntranuscul ar, WD 2007/ 042792

PCT] o2 000LA0RI0 1 Hocl NG M Y EASKB e ipepivs o
pelpide(S)t asaactye mg:cekiwdt(s}aqu &oosn amdna ahilled uﬁacblms agt dypitaly, such
B 48 300 S5l Bty SRR A pglions: ot
fomsguitablerfor selotiomine oxi suRpensiorhine dauigfprion do n@eﬁ:tmnsnay also be

S, St
&Eﬂ) ﬂé’c}‘ %Bg dégegu@%%n ngé ége%'iedrﬁiﬁecgr&uﬁ e@%’tém%ncapsulated in
h@ acivey immhunogenis mgmdnﬁgtsp&r@ SHan grixgdhwith excnplents which

I I;
seaf’f‘%‘)‘ﬁp ouﬁcﬂg akbs Opi&ae &fnd ﬁ‘ﬁfb?e witQ m@éem ﬁgredlent Suitable

vi al's an may be stored
exepigatsdecl@r @melleb vatgr e%ﬁliﬂﬁl ﬂ@Xtm@ﬁl QIVF‘H@‘ @@éﬁrﬁi o tiog like and

#Eﬁbﬁgﬁéﬁg ﬁenle'o‘ﬂu' d carrier imediately prior to use.

e vaccine formulation nmay al so include adjuvant o
syst et adgitioanihfesired theevackingn®ge moptaiy reipon amoupts of auxiliary

%9!5%&&“0’55' elh %ecmeﬁﬁg %J ehﬁ‘;ls}l@ﬁwgr aééfr%eﬁﬁ enﬁemdﬂ%gems and/or

known 1 n
ﬁﬁblvélpiéd’ffm@ft eahancﬁ th)e @frfethi@\e%ﬁéc@f th?@ %ﬁ?@lr@a@@@pies of adjuvants

@%ﬂ fndy b@eéﬁ%bmenﬁelu% éﬂ’;ﬂé A8t MsiRed td*%mrﬁhuﬁlnhydroxade N-acetyl-
accil nes may prepare rom one or nore pol ypepti des
orurpEptl- ﬂ'@gorm Dttp,@glutamme {thr-MDP),  N-acetyl-nor-muramyl- L-alanyi -D-
isoglutamine (CGP 11637, referred to as nor-MDP), N-acetylmuramyl-L-alanyl-D-
isoglutaminyl-L-alanine-2-(1°-2’-dipaimitoyi-sn-glycero-3-hydroxyphosphoryloxy)-
ethylamine (CGP 19835A, referred to as MTP-PE), and RIBI, which contains three
components extracted from bactetia, monophosphoryl lipid A, trehalose dimycolate

and cell wali skeleton (MPL+TDM+CWS) in a 2% squalene/Tween 80 emulsion.
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present invention. 15 The preparation of vaccines
whi ch contain an i munogeni ¢ pol ypeptide(s) or

WQeWriodses) as active ingredient(s), is known PET&HB3006/003759

skilled in the art. Typicallysssuch vaccines are
prepared as injectables, elther as |liquid solutions or

- suspensions; solid forns suitable for solution in, or

suspension in, liquid prior to injection may also be

PP A B A o

iarinegephasphaigr ehunmnmm mtassmjmesmlfaiex(mum) theryllium sulfate, silica,
%Bl’lrp' @&E@S‘n V‘@%t%h nn&r % AECSHh a&aﬂlﬁ %n&%ﬁf@bﬁgbr%myp dipeptide,

e active rngredi
@aeﬁepale ﬂn@Otaxne, hmer,eﬂawmebact\aMmrpammhl {Reopideotizctzsiom acnes),

%g%%@ Pﬁ' %lyrub%uél?&;ﬁ rgoc@ﬂ'g Q'T:g,é%nwgoﬂg?)emthm vitamin

aﬁonﬁmomnm hmosoraas) ulevamisbleq UREAEateytrai2,5 binokesd a:npelsimemc lor other

SiHERd b3, S SRS S0 RS Bt 8518 sures,

tf¢re eyaroplendderéix irflinvest 35 dhlprokannd Covhparly, nimy., Rahway, N.J) or

FATR Yo, 61 bbb, oo

NIWIQM)P) N-acetyl nor - mur anyl - L al anyl -

i sogl er A a@f&@gnt]slaﬁ}u a%%gﬁtﬂl&é% t(cﬁl-:ﬂ%meﬁgﬁ MRP zil‘ogel (aluminum

N- acet my
|h§@'g>w@8hn¢rn9| mixiuxe aofi Ampmg(em arxd -Adyuisogs! tavg | usea: @iy etuminum

t hyl CGEP 19835A,
%ggrg??ﬂgd&é%&%gﬁ%t?ﬁ%\%dem )E/BI am\/\ﬂlecg contains three
conpor@atPsoroigraeit isdnydnogen lmdtae:hwant mmbep Margrhovey la broad range
| |

DR AR Rl e eser LA e B, T oxifiple, ARy hyarorive
2@07*790@??@2 e %@QG’GDD@BGUH% 5%30ofthet Vﬂ;]clr@xmnhhres(%ﬁ)s basis).
@HnUéfrﬂéﬁtP}r aRg %é&ﬁ{esa RVUSdISeH I8 2ol [Héij rc%ﬁb%ﬁratlon of

al um num’phosphat e, ?um num pot assi um sul
%Wﬂ@@%%@ﬁf@ﬂﬂe OélflIOm:Q 2 kaaﬁﬂ) ing/mic gréferably 5 to 50 pg/ml, most

mul si ons, oil-in-water enul sions,
m%fgfabpnlgcﬂ s ! . IOl

‘i de, bact erial endotoxin, lipid X
Cor yné'lbacwa@r:lnesannaromumr(ﬁ@naw adoirsited pareaeraly) by Snjection, for

@Féxﬂﬁ%ﬁéﬁ?’ﬂﬁr %ﬁ%#d{ﬁﬁéqﬁs é/pcfﬂ] :M{r{alﬂ Q&ﬁ%rﬁfo gﬁghﬂ%gg%"a%?m”ﬁ which are
Eulﬁﬁﬁ%f%ﬁh&rmsmﬂaeim!mmmemcluda suppasitiodies and, in some cases,

t h
G5 TR0 5, Aoy AR ARAAN S Sy ey motce, o
§&m@@spolyalwe®@ml@pr Wiglyckricheds; amamUp@Em(dvtesmmwformed from

SHEDAR ok, DL ol e S GG rrty 1

Bé??/co Qral fowlaﬂcmﬁn@qwqe styphealdly ergpdpyedancipiats bs,dsr example,
ﬁﬂ‘%lmom @'déerlde% }rﬂftrﬂrﬁmora‘l IQ%@% g&hrc%alrggé%%%@gw Sigarate, sodium
ﬁ@@hﬁgéﬁ ce@]dip§e anagnasium chjdnaid, deditbe dipar Dvese cfommpos;tlons take
YOS 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



10

15

20

25

30

The proportion of imunogen and adjuvant can be varied
over a broad range 15 so long as both are present in

WeREPHIE anpunts. For exanple, al um num hydr 8%T{&82006/003759

can be present in an anount ofgabout 0.5% of the
vacci ne m xture (Al 203 basis). ,Conveniently, the
vaccines are fornmulated to contain a final
concentration of imrunogen in the range of from

0.2'tor t’?eOQO?géBtldeQrcﬁftﬁéeiﬁl/é’ntént ﬁagooé ¥Hilhate rﬁ’llb Jhe, yagcine as

prefera € vacclnes are COﬂV

WA %rtsé%é@miﬁaPéﬁm&(‘@ﬂlﬂfﬁﬂywcewmﬁetaaba incfudie the reidpiddition salts
Qfdn"h@ﬁ WithDFel %%UérbMpQBf ﬂ{ét ﬁ%{méfé’rlldiw ?@Qrﬁgj}%@eywuh inorganic

forpmul ati ons which are su or o
Aeiderushras: fyrexempia dydmﬁblﬂﬂﬁmmmemcandamdm os soeh organic acids

I [ r
tradrt onal eI, Bt chicfma R, S RIMLl Aty ille fegcarboxyt groups
pe begiariyed frpmeineragnicdesises such as,gﬂoy esamples sodiwahpotassium,

SRR 0

cont gﬁgﬁngﬂ%mﬁg%{eﬂ%ﬁ ngr edg S%éh %ﬁﬁ%@sﬁs iﬁopgg/gyiamme,
tmedh W”m%ﬁeﬁtbﬁﬁ'v'@%th&!@i Z%’Eldmﬂnd‘mmmat i ons

include such normal |y enpl oyed excipients as, for

pdratifhar maceuti cal grades of mannitol, |actose,
starc neS| um st ear at e, -sodi um sacchari ne,

cel | uFré(Q allyyey RBYSICiAR Vel slsirtmine Hhedaeitel tosage Whiskewill be most
SOIGLS Fdri a@ﬂﬁdﬂzi@lﬁﬁl sdbfb%t BRE MWl véﬁl \ig{ﬂ ﬁﬁ:%sag H%@‘ﬁ?%h&’ PSsponse of

Tri l%rﬁ €I||S capsul es, sustal
igiilpnpatieqt se%héi%afﬁaﬁxerrm}'ytoéﬂ%%amge case. There

i) we
sg Cgcr gd):f:rgﬁggi I&rtﬂili\gcri]@ gﬁiﬁgﬁ}gﬂgﬂlﬁy Wﬁg‘f’d“bﬂﬁ; 84 vy%ec?&agg Sanges are |

may be reconstituted prior to

;%gp””f‘i?gj"gm:?‘f’% ?{‘Eﬁ’a?‘ﬂﬁ‘%‘,E?‘?E?*‘%%S@‘?@%%%‘%ﬁv%“ may be

jeead dniecipnT i Be roMmpesision deay be fermeulated for parenteral,

lrmmemu antramysdm%rf arfENetos, 'éﬂ:b@uthﬁé‘odéacﬁl'tr%cﬂér or transdermal
Sa} : t for Phar maceut i cal I?/ accept ab
SEAitBh. Bdicoe AP el T becarIBIterech b dose ofrom 0.1 to
B0 ery/embody geighh prajérablyeirgrg ot i @290 &@ﬂ(g"\mo?éﬂ pRI&abRHRH0.1 to 1
J&oﬁ@r"?‘?anht aci ds such as, for exanple
mg‘ oFTe Yor phosphori c acids, or such organl c
aci dsTbe stemh"eaimnﬁste%eﬂt %ncﬁ)@éhldéllvdryaby&iralcor% Vil %cﬁmques Viral
e free car may al so

§9|"§§rﬁ§‘§é%%gm\gﬂw‘ﬁ lﬂﬁrﬂr%" gg@%d%@Hgnacgnrglf\@ctogge@,%n@assoclated
gicali {AAV)putcisss | hepes afraDREELOTS, aatréviram veeord, erehilﬁral vectors, and
UL Ftord oS B0 R HincBRER oo R s e vanstecton,
imcaomea,e ImAniMDImosbmeSI dlpofe&tﬁh Tyﬂidh&,l |f¥mala aﬁ’(p‘iﬁﬁjhﬂé@WCFAs) and

S L, 0 ATy SRRl i bt v o

lrmtt¢d ttthena@:e;al vwasghtorancbareﬁieetnsgagtfomifebmdwafdpudélll| 81 sublingual
tdent. The dosages bel ow are exenplary of
average case. There can, of course, be indi VI dual

i nst afbedewhérdmiispha” inclutiesveit dasAdinile@neefeli®dé§ by a mucosal
route, for example, as a nasal spray or aerosol for inhalation or as an ingestable
solution; & parenteral route where deli\)ery is by an injectable form, such as, for
example, an intravenous, intramuscular or subcutaneous route.
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merited. 15 The pharnmaceutical and vacci ne
conposi tions of the present invention nay be

WO O2r ed by direct injection. The conposi PCBHBE86/003759

be formul ated for parenteral,, _ nucosal, intranuscul ar,
i ntravenous, subcut aneous, |n£{5raocul ar or transder mal

. adm ni strati on. Typically, each protein nmay be

adm nistered at a dose of from0.01 to 30 ngy/kg body

.wei gh f 10
\gsle]g eﬁ'ﬂﬁﬁr n ?C{??ﬁfiﬂ'}{*@ls 6(5&3‘{’ mgﬁgs[?@pkaﬂ%gg@ya%p@ﬁtof adpyjpistration of

éai:fhrn)f' fortl mamplb emecbolyp@pilwl@ﬁthd eyresé@zt lhvbbﬂldﬁ & aR'additional entity
VITr nmechani SIB

H5% i RAe Sk that e dteceSsamuBisVIGn o dbs Spmune system is

achinedaghos, mn%dthevpcﬁlﬂiepéaé}é\‘éhd\tﬁ@ taﬁﬁwaﬁﬁh@?%e\/adnﬁhlstered at the
lentiviral vectors, and

e Pistioriin 86 ebilat Hacierin s, Tkep iap SHBGHIRRRS Fuaominitering

ihec;lmlﬁ@edmél at amﬁfeaémdnrhé afmefl RChi @ifteredb shé ﬂmﬁﬁé adjuvant. The
ectin, cationjc_facia

pos.0 i pof
‘%Jﬁpg‘ fiefand % "%5{09\'98&??0??45{@%@ *Pﬁe"?\a&ﬁ deliygey vehicle - and
theohmebtide ane medﬁ:ﬂg\éﬂ T2y TBE BanpISAEBNE/BE LHsupmY arﬂf/& genetically

not cosal, nasal, oral, parenteral,
qu?'{'H/%rs‘{r\ 1231 opical, or sublingual routes. The
t er m ‘Tagl ﬁblypeﬁtmeeﬁoiymméd!id%pémhel fudl&dtidel Ehﬁtﬁﬁ'lyto?the invention
or exa

| ve
?{EL%H’“%%'PS% 81"1”5{%%@61’ bg &dm*?fﬁ*&r%c[ FRRRIYE vepg “Gorpdministered to the
héqslg eabjabias a s«ngletdoee or R rnglnp[@prséé r ou; e vvher e
ellv S ecta e orm su as,

oanm e vaRoife AhedthEE ' AR, prafirbeyfsl csmiastiions ofcibaspresent
inoertion mmaamms@dpﬁyrlamaeéd Bﬂaiﬁ%nt%ufﬂéesdowﬁé injection
G Bl RS o) ance,
ootogad piraldiatrafvaginel, presendr cowedronisaattbnan addi ti onal

e L e

lvehi ¢ostventionapy | seiepistered apdrenteralydj by amfjectiay, ger example, either
' Ln_time and at t

S0 857 B o TGRS B Sy R e or ot

mpdegpol @fﬁr&lptsm’eoramcmddlsﬂmmemles iand, mnsbneocaset, bfag ferntulations.

i Sbb R TN B, 48 8001 50 it JEP cramoe

mfntalkweme @m%erp’mgkyeem sheh suntpogitoriasayap be doropeldefeom mixtures
C O, / Q,

U 400Gk BEDERIF B 2L S0 o 2. Or

fpupulpdens ninelldet isdeh antmaibrdyeroployderé ewplanisonas arok  example,

ﬂ%tr@g@ #r%é{ln I@gétd%rgje Vﬁﬁhpnﬁayl %d %c ﬁa?@e%ﬁ&a %%Eatg sodium
spgskarine, icallliege; |ﬁytﬁwledkbfsresarb¢h@tev aod |tlnm likw rifyesk tdoampoaitidns take
tHQ afdmc %Pté&lﬁlongorggjgééﬁél&%s n@lt)lettg]e @ chpgul 4 né&%}ém&q release

adm ni stere er of
fguﬁm{atggl& Ajrewdesmand contaln 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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15 (which includes parenteral, subcutaneous and
i ntranmuscul ar injection) intranasal, nucosal, oral,

WO P07/84279%i nal , urethral or ocul ar admi ni st r at PERGBRRS/003759

vacci nes and pharnaceuti cal cgapositions of the
present invention may be conventionally adm nistered
parenterally, by injection, for exanple, either
subcut aneously or intranmuscularly. Additiona

f%mi,@éons whi ch are suitable for other 20 npdes of

ation include suppositories and, in sonme
Exaeple of.aTrahsgenicaGRR1l6 khockoat pesisto rGeasstruction of GPR146
it inders and carriers may include, for
tgé%p‘fégggﬁl'p%p%%%yl ene glycols or triglycerides; such
suppodihedéPR$48ragnd evab ddertified bimnfdrmiaticaly usingih@hologg searches

588 he YiobBtsr & b Tntrkfs AT BoriBLves fbebiép oty various
elatzibayes] Taisoioptie ptcvides), sufitviers Xankihg se@ienab afomeiohits ahable the
ZpBEF 31 BomlBEPls e o2 o e Brbelind B gnesi um

]E:ar borfeemudng GiAR146 lgene Thasd cmtgi@Sémho mhlelt wkgeting hstrategy is

ik t . . '
SBHRL Yebrd M Y RRE G RO Rl s Bhed dhe fing ot the 7um
aeglon.oftadkb 5}))%)&1010@6?3 @irmaatd \ae1.8kig r3 dioeifiegous arm flanking the
PRIbEIS et 148t 4 it Bl o B HAGmERRE &R gote imo the
tagelirgy veictareTheph'i and df @aahl miigti:rs,u:re@?d:l@ p:grlner gsec?l:a anp(:jlify the arms is
. y . {

SHFRERSS R cobBh7 B YRRl Gp ek Escifiplopnayme,
Exopplie mith”ﬂnanbg'mgi @e@éRﬂHvadctquthkm Lsﬁeated at either end of the
SBAMaEL N S LA G308, 197 95b! MBS, e o o
K148 §hes prmetsesre Gesignegeas ligted dn dha pemer Aabl8@eldw, with 5 arm
ek RERE B Sha o i SBPRETREE Bt MEARSERT | anki ng

sequenie @ddif#portgatheoarn mrismerbpairst (Rarmfé§agnRpfand (3'armF/3armR),

mﬁgr BHRR %@i&é@ éﬁé @rlb%i*litlgtl&l}gzbl‘?ﬁté%é%g%{j @ﬁﬁg tiBling purposes:

nuri ne ene has 1 c
Bapged RpPLstrimeglaliss(S MBS yReand 8 priedpuR) tohemplidy dwo short 150-
i30S - ' | t :
S00hy bR R R RS, e TNA oytthg i Bteiding beyond
FefD I Foie ew Brutirrm@nelysisr elgiientargeted lgetstiadisaiated putative

Elehil @6ndy PHmiRRd i %ﬁ@ | '

%@ggt i r]gr-lé\il;\éct or .l%%hgélg&y%ﬁg 0 e’ggﬁfgpgggﬁﬁglﬁeég?rﬁm allows
pfienwriatien Betivgermildrype + demeygote anddymarrgeeseaiae when used in
GORGIApIEx RO WkieE §BEtoF SSAIY SAREt, fH thi daQE, .51‘?0403; and lastly, a target
rare-cutting restriction enzyne, conpatible wth t e
SPERNIG REFMaE 36T tiichy avnesls gowpsiresice ob tha endiobthead’ arm region,
ahb h@ichatdd®estdRrdea éi/@ﬁpéde%ﬁi/csl‘?él&célhﬁﬂnmﬁéﬂ ;?&red%?n a primer
absent from the arms thenselves. In the case of

EpraiGIo ved fndnel Weavestaled) Hiroaases AB¢ER. his ampliser can only be
REHFRS frbAPteAOMNAMILA: Selis?iibre the desired genomic alteration has
occurred and aliows the identification of correctly targeted cells from the background
of clones containing randomly integrated copies of the vector. The location of these
primers and the genomic structure of the regions of the GPR146 locus used in the

targeting strategy is shown in SEQ ID NO:7 (and Figure 3).
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cloning sites of Notl/Spel and 3" armcloning sites of
Ascl/Fsel. In addition to the armprinmer pairs

WQ B4’ arnR) and (3" arnF/ 3" arnR),  furt her PGEGRHILS/003759

specific to the GPR146 Iocus%re desi gned for the
foll owi ng purposes: 20 5 and 3' probe primer pairs

. (5" prE/5 prRand. 3" prF/ 3" prR) to anplify two short 150
- 300bp fragnments of non-repetitive genoni ¢ DNA external

G?%E% gpq ach arm to allow Southern
tﬁ%‘??él hﬂﬂ?'g%g C?eSOCUS, in isolated putative
targeted clones; a nouse genotyping priner pair (hetF

mUﬁ%FIBI%GF%JrMEBWD bls OWS di ffﬁ&@é‘&‘o@b‘r&QA&&A\ﬁ‘?&bGCATc

heterozy
mw%%ﬁ‘-‘mﬁﬁﬁﬂ'@%oﬁm WI t h aC%UP@ GEEﬁQﬁqué%GWTG
InRedPimh 55 BxASENot ASEZIDIO:ANd | afthdadeco@CTTETGREGG THEEGABAACAGTTAG

Bkédﬁg%é@anﬁﬁéae @Etbﬁarhc?ﬂ”ea' Sﬁrg ér{&(;b?&f:rgs ﬁeéd&ﬁcﬂ&é‘ro%cme

I on whi ¢ tar
SEPAREAmOkS BRI i Menaﬁamg@scwmﬁcg ATBAACARAGOCTTC

SEFRN IE3'4oR Fdee SBO IENDHDT  t headgeri@EATARRACGBTSCCASBGGCAAAGACTA
f%ﬁ&-:?P?iﬂﬁTJHmSa?@%%d |B‘N0 @an 0”' ¥c¥&ee€i@bﬁ‘éﬁ%o‘ré@ﬂémqam

I'l's whe desi red
BRI T (R0 8B B cur rod- alRCAITTRECT TRrACBCRE Aanac
moIr146 ek | BEQ BIN@ W rect | y MG@@T@GCB@A@WBWC

ha&dwﬁwred sid IpHaPes cont ai BraLrdTatAQMATGEBhRGEI

s it al SdBherire of CrreSPbt T M B, o
F\%‘/‘é@ﬁs SESdRINPTS t he  t ar get i ng CAEPBEAMAGY G ECEHARGCTAASID

h&7NQEGQ 1bawackoFi gure 3). WO Z(AQG’GWGﬂGGGTCGmGTrC
PCT/ GB2006/ 003759 47 Table 1. GPR146 Pri ner

Sequences musGPR146 5'prF SEQ I D NO 8
CCCCGToA(TEHaCANCRCAGERNYY anms GPRhwses i Huseiipnially disrupt the

R e O T e

' isu saEREAo WEh aronFicBpeloBRG Eenwdnmces jcomposed of an endogenous gene

s ) S el B e

'PETMEeE SLOBICN Bnagphatgansierase (neo) gene arranged in the

%WAGACTG GPR146
g%%g%ﬁ%@é I'D CTGGACCTCTGCCT g(u?z\GT AAGTG

nu sGPm@ the grqndg,g(i)omlm amns have been cloned into the targeting vector,

C&P%&B CTA%M |Mé?5%ﬁ&3§lﬁgéﬁrﬁgﬁolé§|é%r biolo.gy
teshriouey. e amret dendreshicosrasshsedetoxiniagrRINfs ipdegtricted with

%ﬂ%eﬁ?@ejcgﬁﬁ%é&n&%%{y_mﬁ%@ S é\Ss%%? the vector

SEQ I D NO 19 CAAGG Asc
nRALEIReCCFG RN TTGTesitanee Teeepast tihen bagtetip orgin of

%bw THeMncfiz6d 9N 18 ndrtPRIciRBRI indli&diiapbnddiin 00 pi of

46 gene. A targeting vector is prepared ere
@PF&H@"? 5§ﬁ%’ﬁdt9@ilﬁ% rg@qhétO@@Iectroporahon

24 hours following electroporation the transfected cells are cultured for 9 days

d

in medium containing 200ug/ml neomycin. Clones are picked into 96 well plaies,
replicated and expanded before being screened by PCR (using primers 3'scr and
Asc79, as described above) to identify clones in which homologous recombination
has occurred between the endogenous GPR146 gene and the targeting construct.
Positive clones can be identified at a rate of 1 to 5%. These clones are expanded to
allow replicas to be frozen and sufficient high quality DNA to be prepared for Southern
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"is replaced w th non-honol ogous sequences conposed of
an endogenous gene expression reporter (a frane

WO pdgeateient | acZ gene) upstream of a sel ecti oRCT/GB2006/003759

cassette conposed of a promagfgd neonyci n
phosphot r ansf erase (neo) gene arranged in the sane
orientation as the GPR146 gene. 10 Once the 5 and 3
honol ogy arns have been cloned into the targeting

Kt sntngion 24 6 sy S Ealy % BRRIRY sEEnd 0P8 proparea

tdgedésrcﬁsadi abpv&pal esing refaridaxd rprcbdeelerdﬁl\[‘Russ gtesl] Nabire 2000 Mar

g&%ﬁfﬁg&?@g% %GE%&'{ Q,?H @@%«tcgges?%ci%lﬂﬁ glu%%los*tic restriction

kelywees atdieybaided ivithian éxsimal pmbe mmomlytﬂaegeted ES cell clones

bact t |
226 veaistnelbe prdssPen ot et BERA AS vl 35 oralSiaR RS bana. For
Rhasndit ueinBuhé er db&atvr eliggseatiyerforic amwniogim atiB@kb wild-type

Bondcanif s LN Fraef GEne: oy i e Siobe o b Wi oive a

2Aadondildrgpevand andh Aok taeryetedibaked i nto 96 vveII

plates, replicated and expanded before being screened

by PCR (using primers 3'scr and 20 Asc79, as descri bed

ahaimplet @ Meandgenic CEPR46 | knodlicth hwuskeogBeanseration of GPR146
onbinati on has occurred between the endogenous

Cﬁf&ﬂ t&@'ﬁ’? and the targeting construct. Positive

cl onesCszBL/b ¢ernalertndirhald mite are ataeecbéndblaetoﬁws Aheiseoiated at 3.5
w replicas .to. b

1
oo Sl T EIhT O el Dar v B T o pieP e PfRoyst ana 7
Fnagtbeysts ¥@ RONaMed 27 ¥e BEFLGB? 0063ARBEGNadBF bifanale. A litter of

SRR st 90l 45 B8 o BE g ) s (e

Usjont ctadredimud indicates meso(uﬂﬂbsumebf aklls tesaende@ G@dn M targeted

S 5 st SR UL By g, nesomine

hydrsimdssiad isv detteraninask togr thed  agooth esoah cxalsiue gangs [by PCR genotyping
t@%g&ﬁﬁ?t ES cell clones 5 are verified by the presence

0 Ant band as well an unaltered wil d-type band.

For i RERaBemntypisg iggcartied Sut pn bised it elips, dsige shegrimers hetF and

SR, B Vel ol b IhPhoayo s AL om atons
lmcrauorgirw the wiig-tgieblogis ﬂtwrﬁp@ntbﬁﬂm raifeRra h@tﬁ@d hetR giving a
A0 S R R S R gt i
ff@ﬂrﬁt%n arl@rgeiee aligle eHaweverathal AsetDDbpamebeiisamspiy @ 431 bp band
&%?ﬁ@% @e&e& iotus SA%SmP| ng%ﬁ ‘Wﬂ[—)v Q) hetﬁ&; Frﬁ%r‘;@h&ﬁ%rf\rﬂé%rg R a region

osen e are |n ecte | ast ocyst
bjlua‘smaldgéln%?: are. Thpweaneethna multtln@xlh’toa? [rvegls tge genotype of the litters

it
D3RR SIENE LB Syl e Sl Bpo B s o

asproples rvigle dwg bagds @@@aeubn:aad %db@.uand bamégygqué samples will
COMW bRV LB spELifiS48LBGBRAEd from the targeted

Example 3 Serum Cholesterol Measurements

The serum cholesterol level of Wild Type and GPR146 GPCR knockout mice
of different ages and sexes was assayed and the results are shown in Figure 2. The
redugction in serum cholesterol levels in the GPR146 GPCR knockout mice is
significant (Student’s T test p<0.05) for both male and female mice.
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clone). These male chinmeras are mated with femal e MF1
and 129.mce, and gernine transm ssion is determ ned

WORTRE278Hout i coat col our and by PCR genot ypi RGT/GB2006/003759

respectively. 20 PCR Genot ypi is carried out on
lysed tail clips, using the priners hetF and hetR
wth a third, vector specific prinmer (Asc403). This
mul tiplex PCR allows anplification fromthe wld-type

202bp 1BEHRT 1 it PR R Aveh Hietc R ARt hom e i vei

hﬂeqhewbrmhg ¢he animialy. He@ﬁﬁﬁntéd Bladd was &bl in 4 mﬂie {fopUBhftifuge at
Howeve Asc403 prinmer Wl

g (ngeted aIIeIePI %
ORI 107 4B PESAG Y SR 0Re vl Giseedr s, i n
Serdm MabsayMethbd : t he Bredepisbapr ChblesiBroesierlse to a
hﬁ% élieulst i nsi de té] } arm Therefore, this

P SLRPER reveal 396 ‘ifﬁ\’f@type of the litters as
Poblyesrs: Wi | d-type sdyalesSetimgiDingios Fp@l e 282 bp
%Bmg}ﬁjh(ﬁterozygous | sanples yield two bands at 282

and t honmozygous sanples will show

dsbay wahge:;ar get Ispeci1f_$c1&3]:mh§|/|ﬁand 30 Eﬁalrrpl e 3
Seru ol estero asurenents The serum chol est er ol
Covel TOP 3 1onelERE RoBR b et RTDRR ARCoRiEL Hgiela, GS &

tictifier L mgma@ﬂdemm@ nWessuRsentest BRI dhdRsieRSIUNt Serum. Clin

ChBrE 38R L WOEl o5 iy allBattel XSS I SRBIEN TG Methods I

Engyrmblogy ol I(IS’(Q!BRBQ&SBQI 67681 <0. 05) for both nale
and f

7o' as 38 G R R PLELTIInS Pori BPion) IR0 fetls Pont Automated
Qﬁnipalefkha‘lysenmda@. ﬂﬂoies@blmstéfﬁt&% hpdrewaécﬂf:ag @hblbtetoerol esterase 1o
BRIR JaLaRE =B36E vt ToRiefler Brodgniifuhe @Rspeing free

thalesgiaralris iokidized s newection c%mlyﬂadAasdayed\@bhoﬂdaseEntmxudatlon

' %gogﬁxﬁe%rr i Ng %}n glre?)] Se gﬁé eaﬂgﬁg'dg)&ﬁaﬁsﬁ%g 4 Sﬂ@‘? gﬁgrﬁﬁﬁn peroxide is

Saivpee to/whienwith cBpdorditmapxidatineot:N,N-Bethylabilibe hydrbétloride and 4-

S T BOR A B BB RO, A -

ﬁ’é%m],r 2 mcﬁiomcatamzal:l yhlwdresstidisb Ipewcncr@eseu'rlfhe @bsorbaffedue to the

g YN A0 SPUAORR, W 450480581 ) " vty
srpogRnal Wpalbe concemmiiontdi shpiesiecdl pke slaveleagtiseanbination of 553
F’Fﬁﬁlﬁoébo |§Hot%vafbﬂf@f3r e i PHRLR! bl]ﬁ'l dn”%&%atﬁ@ BoMBftlation that i is

(aca ol ester esters are hy
avlabls 5161 misws G0%s By @ro\d®9pamm f(anmiyg&%lafsnwnw sensitivity.

Wiene h&hegép?@ ared Hall@hid Br et M YitiHe EBGve reaction-that is the

re-existin
Interval between star’ung the reaction and the final absorbance measurement.
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chol esterol, is oxidized in a reaction catal yzed by
chol esterol oxidase. The oxidation products are
chol est - 4- en- 3-one and hydrogen peroxi de. The hydrogen

wWPN@N4ete2i s reduced to water with concom t ap¢T/GB2006/003759

oxi dation of N, N-diethylaniline hydrochloride and 4-
am noanti pyri ne, which then P8act to form a

qui nonei m ne dye (chronophore), Amax = 20 553nm a
reacti on catal yzed by horseradi sh peroxi dase. The
absorbance due to the chronophore neasured at

540m nus the absorbance at 600 nmis directly

roportional to the concentration of chol'esterof. The
vel engt h combi nation of 553 mnus 600 nmis not

vai |l abl e for use ieh aga, but an alternative

onbi G@éi g&%g{i i S %ﬁ%@bl e, 540 m nus 600 nm

rovi i é_ =5I75(a5 {5805 as rruch% sensitivity. 25
ith the agd 261. 5s—area-dvai | abl Sholesterohdi kattyoheids
tthe abo esfemlon-that is the interval between
tarting the reaction and the final absorbance
asurement. WO 20 PCT/ GB2006/ 003759 50

ol esterol Estersogégggzﬂg + -- Cholesterol + Fatty

ci ds rQl erol Oxidas ol gsterol +
m‘mcl!@ﬁﬁ@ﬁs@bm T 2 H2 Dﬁﬁﬁhﬁl‘ -&0-3-0n2 + H, §;
Diethylaniline ' HO (DEA+HCI) + 4-Ami noanti pyrine

st 08 S, DRingTah e 681 (pEREGEEY Lwinsantipyrine nap)

nzyni ¢ neasurenment of cholesterol with thé Du Pont

ca. ! BY%I‘EBH nmodi fications and vari-ations of the
escri ods and systemof the invention will be
ppar %ﬁbh‘nﬁ: ?nj‘p#tﬁiﬁart wi t hout departing

romthe scope,gnd spi of,t i nvention. Although

R
he i nvention b ST ﬁm] bed 10 in connection with
pecific—preferred enhadinents, jt should be

rrPe

under Sebled L FfactdheScemeadE bitsnis m%ﬂ.gg?ggnts&%%lgstg%ﬁ with the
lélc limted to such specific enmbodinents..
Ikﬁﬁ"cfye%g arious nodifications of the described nodes

for carrying out the invention which are obvious to
those skilled in nolecular biology or related fields

are intended to be within the scope of the follow ng

cl ai ms. 51 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 shbuid be understood that the
invention as claimed should not be unduly limited to such specific embodiments.
Indeed, various modifications of the described ‘modes for carrying out the invention
which are obvious to those skilled in molecular biology or related fields are intended to
be within the scope of the following claims.
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Cainms: 1. Anin vitro or ex vivo nethod of
identifying an agent suitable for therapy of a

di sorder of |ipid netabolismselected from

at heromat ous di sease, atherosclerosis, 5 coronary
heart disease, gall bl adder digease, inpaired glucose
tol erance, netabolic syndrone X, restenosis, septic
shock, stroke, angina pectoris, transient ischemc
dlaeks (TIAs) or peripheral artery disease (PAD),
conprising the step of determ ning whether a

candi date agent affects the serumchol esterol , |evel

clant r oRhiimgitecdr ex viyo metbﬁﬁﬂ?&ﬂﬁanﬂﬂyﬁgeim%@i?_h?ﬁalge for therapy of a
(o 1 ses,. Qr encoages a 0 e 1de 1dent).fie .
ehe SCSd il SeBRtdae R BKsTorghions disessg, atfesclerasis,

dordharf hehRafdeadB AP EMEAEEdL SR, iihpaitdtPaBESse BlerAnce, metabolic
net hod according to claim1l, wherein the agent is an

SYNElRERE & reFigRosisnarrtic shadke stekeinandion eectaris) trragient ischemic
|} t ik 4G 3 ..

SAKE) [N, erplef), iy Qsehte (PADFCERPrSg, e sep o

tdederminingamthetharha sendidatsh sigsnt calfects elhel seontr ohalesigrol level

el Sepity o s 0. R ERUC RS g gpoodes 2
grlypptida ideritified heraie asd2ERi D Nami.mﬁr Sltiml l&NtSE?ch/r[h Blaquence with
T b 0y BB accor arng to any

preceding claim wherein the GPR146 polypeptide is

ntacted wit.h the,candi dat e ,agent to,determ ne .
Frot neb Titotadiiaf 05 9§ WibrehotieC (Y Boan antagorist that
chbibits they Sdrutresttlleston] level tordroRitiy adtivity of GPIRI46PR146.

6. A nethod according to any preceding claim wherein
the candi date agent is contacted with a cell

G%prez&imﬂilfthEB&&@ir@OEdQﬁﬁhi d@-wﬁém}ﬁﬁw the elmoi? an afgonist that
accordain 0 any precedi ng alm . ereln S (0]
RARER efﬁﬁb?’ﬁé?sﬂam'%’&EFR"*EH’HM%‘VFHS% SRR y of

GP146 is carried out on a sanple obtainable froma

non- human ani mal expressi ng the GPR146 pol ypepti de ]
Hhvi g RiBAd AgspRiied & 8By reseding-clalidwhetedn lgGPR146 consists

et ﬁiﬂyfyﬁifﬂet ﬁ@nﬁﬁﬂﬁ’ﬁ&em’@%% I A apisE@ihla ) No 6, or a

exhi bits altered I d netabolis 8 A netho

aasswienre with@t deast 70% identitydherethe non- human ani nal

expresses a functional GPR146 pol ypeptide. 9. A

nmet hod according to claim7 or claim@8, wherein the

n@an- hufmmethodragcearding o | dny ypreceding Alaie hwberein the GPR146

ﬁécﬁ?@e?ﬁ&@% Lsgicﬁﬂ?éc?éd %l’c:H TRe 7cén?lic?ate"‘@§énqi ) td%?ermine whether the

candidate affects the serum cholesterol level controlling activity of the GPR146.

6. A method aceording to any preceding claim, wherein the candidate agent is
contacted with a cell expressing a GPR146 polypeptide.

7. A method according to any preceding claim, wherein the step of determining
whether the agent affects the activity of GP146 is camied out on a sample
abtainable from 2 non-human animal expressing the GPR146 polypeptide having
been administered with the candidate agent, and determining from the sample
whether the animal exhibits altered lipid metabolism,
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is a rodent. 10 11. A nethod according to any
preceding claim wherein the disorder is

at herosclerosis. 12. A non-hunman transgeni ¢ ani nal
having a functional |l y-di srupted endogenous GPR146
gene, wherein the GPR146 gene %% as defined in claim
1. 15 13. A non-hunman transgeni c ani mal according to

Céﬁ 'onm %ﬁp@tﬁ’gﬁ :aghgﬁxﬁﬁ]qepacg%m | wgéﬁ% 3 nu\lgclr{ %?Q aﬁﬂqﬁﬂeﬁrpresses a
Clunictiorial GRRBIEpolypditidehe animal is -/- for the GPRI 46

gene. 15. Use of a non-hunman transgeni c ani nal
according to any of clains 12 to 14 or an isol ated

cgl | op rhimetackhaRNSPlo clhitn 4R HdiAy8, athetgiprthe thoarhuman animal is
ant agoni st of GPR146 gene for the therapy of a

dwd - of lipid netabolism as defined In claiml.

25 16. Use of a non-human transgeni c ani mal accordi ng

to any of clains 12 to 14 as a npdel for a di sor der

ofi04 i pAdnathediascosding tsare pf dlaims 7 teSawhersin the nan-human animal
rqg@g%l eff determining the presence of susceptibility

to a disorder of lipid 30 netabolism in an

i ndi vidual, conprising the steps of (i) determ ni ng

the expr ?l?etth&ﬁ' #e&\r@b?g%t ?gﬁé@&glﬁ?@ cfird %fg?‘laﬁ! the disorder is

isolated fromt deterhinin

cethesesslrosisa control, whether the individual from

whi ch the sanple was isolated has or is susceptible

to a disorder of lipid nmetabolismas defined in claim

1 12whe Aaign-human GRREGEnig emimalhavingoe funciidnally-disaipted endogenous

Bra e WhaPinife SFRERUEH R dhofipa a1 O

medi canment for the treatnment or prevention of a

20371 0o B oyt <GRriRERe e oy el tne animal

<hifa rRdlrmadiatjon.Ther apeutics Limted <120> GPR146
Recept or <130> REP07922W) <150> GB0520568. 7 <151>
2005-10-10

14. A non-human transgenic animatl according to claim 12 or claim 13, wherein
the animal is -/- for the GPR146 gene.

15.  Use of a non-human transgenic animal according to any of claims 12 to 14
or an isolated celf or tissue thereof, to identify an aganist or antagonist of GPR146
gene for the therapy of a disorder of lipid metabolism, as defined In claim 1.

16. Use of a non-human transgenic animal acearding to any of claims 12 to 14
as a model for a disarder of lipid metabolism, as defined in claim 1.

17. A method of determining the presence of éusceptibility to a disarder of lipid
metabolism.in an individual, comprising the steps of (i) determining the expression
level of GPR146 gene in a sample isolated from the patient, and (i) determining,
compared ta a control, whether the individua! from which the sample was isolated
has or is susceptible fo a disorder of lipid metabolism as defined in claim 1, wherein
the GPR146 gene is as defined in claim 1.



<160> 20 <170> Patentln version 3.3 <210> 1 <211>
1853 <212> DNA <213> Honp sapiens <400> 1 gtgcgcgccg
t gagcccecge cgectccgec agcccgagcet gcccgcecccgg cggcgact ge
60 gccggccgec gcccagcaag ccgggtcgcg gagcectcgcec
ggccgccatg tggagctgca 120 gctggttcaa cggcacaggg

ct ggt ggagg agctgcctgc ctgccaggac ctgcagctgg 180
ggctgtcact gttgtcgctg ctgggcctgg tggt gggegt ccagtg
c1it gctae of 200exagegous GRR 14f polytuglectidenas ebined in G |m 1 In the
g t C
CARHRERRE of A HRARANRnE fHACHelma br fRElerié o disorder of ipid
3e@takaligye defrex igadaitnct.cgg t gggegcet gt ggagt gt ggg
cggcgaagt c cacgtggcac 420 tgcagatccc cttcaatgtg
tcctcactgg tggccatgta ctccaccgcc ctgctgagcc 480

t cgaccacta catcgagcgt gcactgccgc ggacctacat ggccagcgtg
tacaacacgc 540 ggcacgtgtg cggcttcgtg tggggtggcg
cgctgctgac cagcttctcc tcgetgetct 600 tctacatctg
cagccatgtg tccacccgcg cgctagagtg cgccaagatg cagaacgcag
660 aagctgccga cgccacgctg gtgttcatcg gctacgtggt
gccagcactg gccaccctct 720 acgcgectggt gctactctcc
cgcgt ccgca gggaggacac gcccctggac cgggacacgg 780 7
gccggctgga gccctcggca cacaggctgc tggtggccac cgtgtgcacg
cagtttgggc 840 tctggacgcc acactatctg atcctgctgg
ggcacacggt catcatctcg cgagggaagc 900 ccgtggacgc
acactacctg gggctactgc actttgtgaa ggatttctcc aaactcctgg
960 ccttctccag cagctttgtg acaccacttc tctaccgcta

cat gaaccag agcttcccca 1020 gcaagctcca acggctgatg
aaaaagct gc cctgcgggga ccggcactgc tccccggacc 1080

acat gggggt gcagcaggtg ctggcgtagg cggcccagcc ctcctgggga
gacgtgactc 1140 tggtggacgc agagcactta gttaccctgg
acgctcccca catccttcca gaaggagacg 1200 WO 2007/ 042792
PCT/ GB2006/ 003759 2/ 14 agctgct gga agagaagcag
gaggggtgtt tttcttgaag tttccttttt cccacaaatg 1260
ccactcttgg gccaaggctg tggtccccgt ggctggcatc tggcttgagt
ctccccgagg 1320 cctgtgegtc tcccaaacac gcagct caag

gt ccacat cc gcaaaagcct cctcgecttc 1380 agcctcctca
gcattcagtt tgtcaatgaa gtgatgaaag cttagagcca gtatttatac
1440 tttgtggtta aaatacttga ttccccecttg tttgttttac
aaaaacagat gtttcctaga 1500 aaaatgacaa at agtaaaat
gaacaaaacc ctacgaaaga atggcaacag ccagggtggc 1560



cgggccctgc cagtgggcgg cgtgtgctag caaggcctgc cgggtgtgcec

gcagtcacca 1620 cagggttctg agaacatttc acagaagtgc
WQewWigdystg gagacatggc tggtgttaaa 1680 t ggagcPaTiGB2006/003759

caat agcagt gacgcgctct cctcldtcac caaatgtccc tgacaccctc

1740

<110>

<120> éé gﬁ?&g@t%

<130>

<150>

<151> Jdgaggagct gcttgccttc

240

cccagccccc acagat aaca tcagctgagg tttttttcag
tat gaacct g tcct gagisner 13@@n@t t cct caaa gt gt gcacaa
aact aaagaa t at aaat aaa caaaagaaag gtg 1853
Reelitgnd FROrapeRt2es DM 13> Honp sapi ens
cccaggcgc gctgctgata agagcctgcg ggtttgcaga gaagcgcagce
%@E tcctcaccag agctctggtg gccacctctg

C catg ctgctcaccg acagtggcca 120 gggcccacag
%%%gg%ﬂgbg cttgggccac aaagtaaagg gtcgcggagc ctcgccggcc

&R 20868t gt gga getgcaget g gttcaacgge acaggget gg
caggacct gc agct ggggct

<400> 2

gtcactgttg tcgctgctgg gcctggtggt gggcgtgcca 300

<160>

ggccagcatg 360 accatgccgg acgtgtactt tgtcaacatg

<170>

<210>
<211>
<212>
<213>

dnfACLAG;

PrragtYyoagsigec gt gct cagcgeccctg 420 geccctgtge
acctgctcgg ccccccgagc tcccggtggg cgctgtggag tgtgggcggce
%ﬁ% gaagt ccacg tggcactgca gatccccttc aatgtgtcct
h@ktggtggc catgtactcc 540 accgccctgc tgagcctcga
al,g gagcgtgcac tgccgcggac ctacatggcc 600

<210> 2

It gggect gt gctacaacgc cctgctggtg ctggccaacc tacacagcaa

agcgt gt aca acacgcggca cgtgtgcgge ttcgtgtggg gt ggcgcegcet

<400> pPctgaccagc 660

ttctcctcge tgctcttcta catctgcagce

gtgcgeg@si gigicceage cggegsget agegigRgcicctilcc®neahgnrgac
acgcagaagc tgccgacgcc acgctggtgt tcatcggcta cgtggtgcca

60

YeCIgCCHR) ICYERE LR CCAITESTCE t ZRIFET g i EEaattd tugeaayega 120
t ccgca a acacgccc 840 ctggaccggg acacgggccg
getagtiang 8@%%%%gg$ %568%‘2%@8 Wﬁ@%ﬁ%gft%ee%b Gtgcashas 180

et e A C O E0 N 2007 ISTED
acgecct@itC b6@899- Y 3R3GELGEE YIACHPLAGACaRECAUPAEGdRcLPCAaCkh

t gt gaaggat 1020

ac t

PETT

ttctccaaac tcctggectt ctccagcagce

actttgtdaat géligacactc ackigtadba orgciaeat gcth@80ccaatgagrgst
tccccagcaa gctccaacgg ctgat gaaaa agctgccctg cggggaccgg

G IR T

360

teggceeaep, gRICEE P (ORI FgactRohet Yyoeticgeag- c agaripergy 420
cooncan 4 A0S SoRdECEtes 1200, Lq0teogecy Lol lgll o
tcgacca&ctat 991%3_.}% Qgtg QE’QQQQ:%E g?g%ﬁ:ggﬂga@?&%gfi@%g @ggaag:g&:gét tt EEO
ttgaagttfc 1320 Ttttttccca caaatgccat tcttgggcca
ggcacgt AGQetSitggbt £ ceagiiaget @gegteda806a¢k380tcc tegetgetet 600
tctacatctg cageceatgtg tccaccegeg cgctagagty cgccaagatg cagaacgeag 660
aagetgeega cgecacgetyg gbgttcateg getacgtggt gecageactg gecacectet 720
acgcgetggt getactetce cgegtecegeca gggaggacac gecectggac cgggacacgg 780
gccggectgga geccteggea cacaggetge tggtggecac ecgtgtgeacg caghtttggge 840
tetggacgec acactatcetg atcctgetgg ggcacacggt catcatcteg cgagggaage 900
ccgtggacge acactacctg gggetactge actttgtgaa ggatttctee aaactectgg 960
ccttctecay cagetttghtg acaccactte teotaccgcta catgaaccag agecttcccca 1020
gcaagctcca acggctgaty aaaaagctge cctgegggga ceggeactge tcoccggacce 1080
acatgggggt gcagcaggtg ctggegtagg cggeccagec ctoctgggga gacgtgacte 1140
tggtggacge agagcactta gttaccctgg acgcotececa catecttoca gaaggagacg 1200



ttgagtctcc ccgaggcctg tgcgtctccc aaacacgcag ctcaaggtcc

acatccgcaa 1440

aagcctcctc gccttcagec tcctcagceat
WQ 20034042782 ¢ aat gaagt ga tgaaagctta 1500 gagcca§CEGB2006/003759

ttatactttg tggttaaaat acttBtcc cccttgtttg ttttacaaaa
1560 acagatgttt cctagaaaaa tgacaaatag taaaatgaac

agetgctGRPRGELIAC20R300HAE 1l LAR

£A06E20:109L09CCA9g

ccctgccagt gggcggcgtg tgctagcaag gcctgceccggg 1680
ccactotidl GEEHRRGLE CRAGEACRYY GidteheagAdgERtbiSACAGcaRBYECChER0

gacgcggaga 1740

cat ggct ggt gttaaatgga gctattcaat

cctgtgegipt dgtopmegac grhgtiveRg gipreasicmaged:B8RQcct grtewiayjac
accctcccca gcccccacag ataacatcag ctgaggtttt tttcagtat

agoctechas §CaHACeH b OE FAHAAR cCHA B SREREECY FAB RdRAsE

eeeoros 8RR A02:0 3000008 930 IR0E A0
aaaatga@é@taggﬁgﬁtaag
tgcctgccag 6

3%9

OOk SARGILLACI:
gacct gcagc t ggggct

sy

395

ct
o ggf’gg:gﬁg 4860

cgggccctddebggfiteqd Ut 68388 E4Hogeead 9udrtQtg@cehgtgetka
acaacgccct gctggtgctg gccaacctac acagcaaggc cagcat gacc

<210> 3
293

1260

1380

1440

1500

1620

cagggttdigl aca gt jgacgsaitact tigguacaac degreasyt jgobgigeea 1680
t%%tgctcag cgccctggec 240 cctgtgcacc tgctcggecc
£9929Ct R GARAKE I FHCGHGCHE TYFIIATPYIGEGHC Faa-Svgte 1740

t ccacgt cactgcagat ¢ caat _gtgtcctcac, tggtggc
B e R e e
attcctckdl e84 BEaL O6Q0ACLLE CALGAELA0Catadaall Ghgcaaca  1gs3

cgcggcacgt gtgcggcttc gtgtggggtg gcgeget gct gaccagettce
tcctcgectge tcttctacat ctgcagccat gtgtccaccce

480
gcgcgct aga gtgcgccaag 540

<210>
<211> §
<212>
<213>

at gcagaacg cagaagctgc
gccacg ctggtgttca tcggctacgt ggtgccagca 600 WO

7/ 042792 PCT/ GL12006/ 003759 4/ 14 ctggccaccc

<200> §60 gaccgggaca cgggccggct ggagccctcg gcacacaggc
ggccagg&&p E{gg&cg:%gtg %%?E&;ggg

gccacactat ctga

cctg

%Eg%tqégﬁlcégiédéga

ggggcacac ggtcatc

SiEigases

M BPRGEE ggt gct actc tcccgegt cc gcagggagga cacgcccct g

60

tectcactff@gangyatagReagitGys cgeacasinet &tggagstaaagtfgeast t t gbo

gaaggatttc 840

t ccaaactcc tggccttctc cagcagcettt

gggcccagaaeactae sy titesgraeg 1t atywaot 9BUIegaFagettgyce

ccagcaagct ccaacggct g at gaaaaagc tgccctg

gecatgtegy) SO HATCEE G o TPY G A% FAHHG oG

002

caggacefgc
gtgggectgt
accatgecegg
gcceetgtge
gaagtceacy
accgcectge
agegtgtaca
ttcteoctege
aadgatgcaga
gcactggeca

ctggaccggg

tgcacgeagt

agc§

]g%gt 4gtcactgttg tegetgetgg

gctacaacgc cctgctggtg ctggccaace

acgtgtactt
acctgetcegg
tggcactgca
tgagcctcga
acacgcggca
tgctettcta
acgcagaagc
ccectectacge

acacgggocyg

ttgggctctg

tgtcaacatg
ccccecgage
gatccectte
ccactacate
cgtgtgecgge
catctgeageo
tgcegacgee
gctggtgeta
gctggageoe

gacgccacac

geagtggcayg
tceeggtggg
aatgtgécct
gagcgtgeac
ttegtgtagg
catgtgtcceca
acgctggtgt
cteteecegeg
teggeacaca

tatctgatce

gcctggtggt
tacacagcaa
goctggtget
cgctgtggag
cactggtyggce
tgcegeggac
gtggecgeget
ccegegoeget
tcateggeta
tcegeaggga
ggctgetggt

tgctggggea

180
AR
gggcgtgoca 300
ggecageatg 360
cagegeecty 420
tgtgggeggce 480
catgtactcc 540
ctacatggee 600
gctgaccage 660
agagtgegec 720
cgtggtgceca 780
ggacacgcce 840
ggccacecgtg 900
cacggtcatc 960



<211> 334

Trp Ser

Ay Leu Ser

Val

Gy Val

Pro Val

<212> PRT <213> Hono
Cys Ser Trp Phe Asn Ay
wW@E@7e921 5 10 15 Pro Ala Cys
Leu Leu Ser

Le¥14 eu
Gy Leu Cys

sapi ens
Thr Ay

<400> 4 Met

Leu Val

Gu
A n Asp Leu GPRTIGH2006/003759
20 25 30 dy Leu Vval
Tyr Asn Ala Leu Leu

atctcgcg3§ FHradbcofdl ghigcAbac AsBod@yqdlitacbfdacky StAlRadeit Me1020

hr

Met Pro

Asp Val

50 55 60 Tyr

Phe Val

Asn Met Al a

ttctccaa‘daltqﬁﬂtag@ty: teeradahad dbtBrmcdt aabbictéita c@fstiCatzs 81080

Pro Val

Hs Leu Leu G

aaccagagEéuthFEa‘E‘éﬁa g5~ goagy

cactgctcégr

tggggaga%értga%%é%%ﬁ%ogéﬁgaT

Ll

Pro Pro Ser

Ser

Arg Trp

Al a

tg@aya AFLeFIFLYarIggoacsay A0

Let 50

Val

Pro Phe As Ser 100 105 110 Ser

ﬁ?gg§8fagrr??g%g§tﬁ%lfgLa%g‘@é'F TEFREY i s
abj:\ge cg:ytal%ﬁ:ga @c@t @r QCd%.rcgcJ@ T.VfGO
yP Asn Thr 130 135 140 Arg H s

cttecaga@y Sgdda¥gdie YotgghtBaddafgbddbadd Akt dite dtyaadettdPhelrszo

145 150 155 160 WO 2007/042792 PCT/ GB2006/ 003759 5/14
ctttttocgereBetgtens batkd@becalpggtiotg@y sc8egtddct datat8eggcThr 1380
165 170 175 du
ttgagtCtAPaC@aagﬁ‘%i AF%E’:%BC%PQEWCE%LFWSW%G E°F9PR2 phit40

Arg

aagcctccE

Al a Lau

r

cv*t¥c )

5

Val

tﬁ%‘tfaﬁﬁ%t

r
cag

tq:glt' ("S aat

Al a Thr

oo e o

Cys Ala.Lys Met @ n Asn

1500

Broce 5 @@é& S%A’ Aws

acagatgﬁgyScctagaaaaa

caacagccag
tgtgeegeayg
catggetggt
tgtecectgac
aacctgtect
agaaaggtg
<210> 3
<21l> 1002
<212> DNA

<213>

<400> 3
atgtggaget

gacctgecage
ggcctgtget
atgcecggacy
cctgtgecace
gteccacgtgg
geecctgetga
gtgtacaaca
tectegetge

atgcagaacy

ggtggcegygy

tcaccacagy
gttaaatgga
acccteeocca

aaatcaattc

Homo sapiens

gcagctggtt
tggggctgte
acaacgccct
tgtactttgt
tgecteggece
cactgcagat
gcctecgacea
cgeggeacgt
tettetacat

cagaagctge

tgacaaatag
cectgecagt
gttctgagaa
gctattcaat
gococceacay

ctcaaagtgt

caacggcaca
actgttgteyg
gctggtgetg
caacatggcea
cccgagetec
coccttcaat
ctacatcgag
gtgeggette
ctgcagecat

cgacgccacy

taaaatgaac
gggcggegtyg
catttcacag
agcagtgacyg
ataacatcag

gcacaaaact

gggctggtag
ctgctgggee
gceaacctac
gtggcaggee
cggtgggcge
gtgtccteac
cgtgcactge
gtatggggtg
gtgtccaccc

ctggtgttca

aaaaccctac
tgctageaag
aagtgcctga
cgctetecte
ctgaggtitt

aaagaatata

aggagctgee
tggtggtggg
acagcaaggc
tggtgctcag
tgtggagtgt
tggtggeeat
cgecggaccta
gegogetget
gcgegetaga

tcggetacgt

Al a Thr Val

gaaagaatgg
gectgeeggg
gacgcggaga
agccaccaaa
ttteagtatyg

aataaacaaa

tgcctgecag
cgtgeecagtg
cagcatgacc
cgceetggec
gggcggcgaa
gtactccace
catggccagce
gaccagcttce
gtgcgecaag

ggtgccageca

1620

1680

1740

1800

1860

1920

1928

60

120

180

240

300

360

420

480

540

600



225 230 235 240 Thr dn Phe Ay Lou Trp Thr Pro Hi s
Tyr Lau Ile Lou Lou Ay H's 245 250 255 Thr Val Ile
WOPW7887T9%rg Ay Lys Pro Val Asp Ala H s Tyr L8GT/GB2I06/003759

260 265 270 Lou Leu Hi s Ph#l4/al Lys Asp Phe Ser Lys

Lou Lou Ala Phe Ser Ser 275 280 285 Ser Phe Val Thr
ctggecacRe otdrabtgddtt Jytgodagtd HecblpdgtAs Nyd@ghgRa PheydRee:290 660

295 300 Ser Lys Lou G n Arg Lou Met Lys Lys Lau Pro
gaccygggaCy sSCABuyCAEYs Agapddetcy J0BCBEAY8 Myc8@Prady saBergRye ASTRO

Hs Mt Gy Val dn Gn Val Lau Ala d x 325 330 <210>
acgcagttég@fistqngcwfzéawgwsc MPSIRTREG ggtcatspbs 5 780

t
oo S BORHEL OLISCHEREL PYIOREESR QGBS e
tccaaact%%%@l%ig&cggg&%%eeé RE5L 989G 120 BOOCEALA g0

atgctcttct ggtgct'ggcc adcct ggcca gcaagaacac catgaccatg

cagagcttb8Occageegpagbgia gttt £ Gltgadeagt 0gredt §-QC §808eLg4: 960
t gct cacggc actggcacct 240 gcgtacctgt tgggccctgce

tgcteeccgg artce caltpyat ggipseete aggelpocttay cagt gaggcc 300 WO 1002
2007/ 042792 PCT/ GB2006/ 003759 6/ 14 cat gt gacac

10> 4 9Ctcatcct gttcaacgtg gcttccctgg tgaccatgta ctccactgea

11> 33§0 ctgctgagee ttgactacta catcgagegt gccctgecac

<212> pggacctacat ggccagtgtg 420 tacaacaccc ggcacgtgtg

<213> HoBEHbESL t9ggg9gagggg cggtgctcac cagcttctcc 480
tccctgctct tctacatctg cagtcacgtg tcttctagaa tcgctgagtg

<400> 4t gcccggatg 540 cagaacacgg aggcagccga tgctatcctt
gtgctcatcg gctacgtggt gccaggtctg 600 gctgtgttagt

Met Trp Feydwst g%fb Tapt Bt ése Flagdt f4ydeevalghdgacat agecct ggac

t 660 caggacacca gcaggctg cccct cggt g cacayget ge
t ggt ggccac cgtgtgcact 720 cagtttggcc tctggacacc

Pro Ala %gélcéﬁ%;g 1800619999 G13CAGAALI Gl IRCHLACHY, (8]
gaggaccg tggaggggcadttatctgggc at cctgcagg ttgctaagga
cctggccaag 840 ttcctggect tctcaagcag ttctgtgaca

ccactgctct accgttacat caacaaagcc 900
Gly Leu Val Val Gly Val Pro Val Gly Leu Cys Tyr Asn Ala Leu Leun
35 40 45

Val Leu Ala Asn Leu His Ser Lys Ala Ser Met Thr Met Pro Asp Val
50 E5 60

Tyr Phe Val Asn Met Ala Val Ala Gly Leu Val lLeu Ser Ala Leu Ala
65 70 75 80

Pro Val His Leu Leu Gly Pro Pro Ser Ser Arg Trp Ala Leu Trp Ser
85 90 95

Val Gly Gly Glu Val His Val Ala Leu Gln Ile Pro Phe Asn Val Ser
100 105 1190

Ser Leu Val Ala Met Tyr Ser Thr Ala Leu Leu Ser Leu Asp His Tyr
115 120 125

Ile Glu Arg Ala Leu Pro Arg Thr Tyr Met Ala Ser Val Tyr Asn Thr
130 135 140

Arg His Val Cys Gly Phe Val Trp Gly Gly Ala Leu Leu Thr Ser Phe
145 150 155 180



ttccccggca agctccggecg gctgat gaag aagat gcact gcgggcgcecg
ccactgctcc 960 cccgacccct cggggataca gcaggtgatg
WQeMIadyeyt ag 1002 <210> 6 <211> 334 <212> PRI/GB2EGH03759
Mus nuscul us <400> 6 Met Filp Ser Cys Ay Pro Leu Asn
Ser Thr Ala Trp Ala Qu GQu Pro 1 5 10 15 Lau Cys
Arg Asn Leu Arg Leu Gy Leu Trp Val Leu Ser Leu Leu
Ser Tgn 2 2be AGr 1By CcEhbyseA aiddwiVedr Pro iMal aGemeheu Gy
Tyr Asnlfba Leu Leu Val 13® 40 45 Leu Al ai7sn Leu Al a
Ser Lys Asn Thr Met Thr Met Pro Asp Val Tyr 50 55 60
Phe Val Asn Met Ala Val Ala Qy Leu Val Leu Thr Ala
Cys (Adg ggaMPF oGlnG%SI‘?@J"l%f;%OMNA&aT%P Bed Teuley yabro Al a
Hs Ser Arg Trp Ala Leu Trp Ser Leu 85780 95 Ser Ser
GQu Ala His Val Thr Leu Leu Ile Leu the Asn Val Al a
Ile ¥8% T£00210R11360; hed MAl AlbeTh&/ELeuT)tgr 305 A4y vAha Leu
Les Ser Leu Asp TewoTyr Ile WO 200%69€42792
PCT/ GB2006/ 003759 7/14 115 120 125 du Arg Ala Leu
Pro Arg Thr Tyr Met Ala Ser Val Tyr Asn Thr Arg 130
Leu f35 Aup) VR prgaprOPdu@gp Phe Pyal Loy PpsiArgGhse Aha Val
210 au Thr Ser Phé'%Ser 145 150 15%%60 Ser Leu Leu Phe
Tyr Ile Cys Ser His Val Ser Ser Arg Ile Ala Gu 165

mes A RS rresia A9 AR RSl e &Y B T Vel
Pro Ay Leu Ala Val Leu Tyr Ala Leu Ala Leu 195 200

205
Gln Phe

Ser

Glu

Phe

Leuy

Gly
225

Thr Gly Leu Trp Thr Pro His His

245

Tyxr
250

Leu Ile Leu Leu Gly
255

Thr Val Iie Ile

260

Ser Arg Gly Lys Pro Val Ala

265

Asp His Tyr Leu

270

Gly

Leu Phe Val Phe Ser

280

His
275

Leu Ala Phe Ser

285

Lys Asp Lys Leu Leu Ser

Phe
290

Serx Val Thr Leu Met Gln Ser Phe

295

Pro Leun Tyr Arg Asn Pro

300

Tyr

Ser Leu Gln Met

305

His
320

Pro
315

Leu Leu

310

Lys Arg Lys Lys Cys Gly Asp Arg

Met Val Gln Gln Val

330

His Leu Ala Glx

325

Cys Ser Pro Asp Gly

<210>» b

<211> 10aQ2

<212> DNA

<213> Mus musculus

<400> 5

atgtggaget
ctgegectygg
ttaggctata
cccgacgtgt

gegtacctgt

gtggecccact
ggctgtgggt
atgcetcttet
acttcgtgaa

tgggceectge

caacagcaca
cctecteogetyg
ggtgctggec
catggccgtg

ccactececagg

gegtgggetg
ctctacctgy
aacctggeca

gcggggetgg

tgggeectgt

aggagcecget
gggcaggggt
gcaagaacac
tgctecacgge

ggagecctcay

gtgeccggaac
ccctgtgage
catgaccatg
actggcacct

cagtgaggcc

60

120

180

240

300



Ile Ser Arg Ile Ay Lys Au Asp Thr Pro Leu Asp G n
Asp Thr Ser 210 215 220 Arg Leu Asp Pro Ser Val His
WoRe7[0d2792 eu Val Ala Thr Val Cys Thr 225 230 PEF/GB2006/603759
Adn Phe Ay Leu Trp Thr Pr&yr Tyr Leu Ser Leu Ay
His Thr Val 245 250 255 Leu Thr Ser Arg Gy Arg Thr
catgtgaddl ti@tbabbyt g cdddgt tek¥ctdger até%g)cgéééé% 02 G n34p
7 Val %a Lys |A?ﬂsp Leltj:I ,%\Ie%b Lys r?e %Slj a Phe SerZI Ser
ctgctga@er tBgctaZ?d 2BOgRRGt et JddacPi@deebcdiedgdydgtAeg Tya20
Ile Asn Lys Ala Phe Pro Ay Lys 290 295 300 Leu Arg
tacaacaggq) 9gearIvEtY [hggctyogt REtggHpasgsc@btgchFay Argeifickc@ys 480
tocct é%g 305 3%0 315 329 Pro Asp Pro Ser Gl¥ Ile dn d@n
CectIkREl TREICCAPES PR R 8 SetasER a0t ca gt 97 teopIaygo 40

I

getgt gt BP0GaEEctGgt GUCTUR8E ARARLAAISydLHILAI0BcfYgac 660
ccaccagacg atttctcccc agcctcccac tggtttatga tccagtttct

caggacac@] geaqgagod 2ccttdoag cagatigggec t oot acac tgyanegat 720
cagcctagcc caggt cagag ggtggaaacc 180 aaatcagtgc

cagtttogaseberace ddgabrtite aacetsgasscacaresyeagagragenggaalp
240 t t t gt gagt

e A e e

tt cctgg&&:c "E[:E &ata%t::ag QQE@@%@Q &ad%@g«]a:tcgg QCJ&QQ%C g:ggca%ggacé 999 g % ]

ggact cgct'g ggatactiact gttaggtgcc cacagcctca ac
ttccceg§dL @36t Q3ed 2Rt g 888k CLR 8g @M 0gartgcAf begaldcgac 960
gggt ccccaa ggccagagct ctacagccaa 480 gcagagactt
ccegacegl gtgadattecd gyggaictatyg oeicgedq@tt €y ccagct gt ca ttaggccacez
540 cccaaccgtt cctccccaag ctgcagccca caccttaagg
210> LOdccacagg gacattccca 600 gggcagagaa gctgggacgg
%ﬁ@ctctagt gacagt gt ca gacctatgcc tctgacgtgg 660

zgi;i qggtgcagc ctacaaagcc gctctgctct tgggctctcc ccgcectgtgcec

<213> @Chaggaag 720
<400> 6

Met Trp Ser Cys Gly Pro Leu Asn Ser Thr Ala Trp Ala Glu Glu Pro
1 5 10 15

Leu Cys Arg Asn Leu Arg Leu Gly Leu Trp Val Leu Ser Leu Leu Tyxr
20 25 30

Leu Gly Ala Gly Val Pro Val Ser Leu Gly Tyr Asn Ala Leu Leu Val
35 40 45

Leu Ala Asn Leu Rla Ser Lys Asn Thr Met Thr Met Pro Asp Val Tyx
50 55 60

Phe Val Asn Met Ala Val Ala Gly Leu Val Leu Thr Ala leu Ala Pro
65 70 75 80

Ala Tyr Leu Leu Gly Pro Ala His Ser Arg Trp Ala Leu Trp Ser Leu
85 S0 95

Ser Ser Glu Ala His Val Thr Leu Leu Ile Lieu Phe Asn Val Ala Ser
100 105 110

Leu Val Thr Met Tyr Ser Thr Ala Leu Leu Ser Leu Asp Tyr Tyr Ile



Glu

His

145

Ser

Cys

Ile

Ile

Arg

225

Gln

Leu

Gln

Val

ggcat ct cca agagcaacac catagcaagc cttgaagaat atcacttcta
caaagtaaat 780 gatagcaagt atgattctgc cttttttatt

WO 20071042782 g aaat aaaagt tctgatgagt 840 aagaaagPCT/GB2006/003759

t gaacagcag ttacccgcta gct géldagac aaagcttatc aggtgttcca
900 cactcacagg ctggcgagaa gcacctctga ggtacatgta
gaet ggat aa acagcacggc 960 acagctctjgg gacccaggcc
at ggcaggca gcacat gaac atggagggaa ttctacccag 1020
acagacacta cgttgttcca catgacgctt tccctaaagc ccagctgctc
Arggdeched gog ARBOhr ghyectigdds sxet vel tiyet Agyc ehe aadgt ¢
130t cact gcagg ccafBagcag tccgggcagéid140 tgccgtgecce
accaggct gc at gggggtca tggagggcaa gcagtcctgc caggccacag
1200 . cactgtt.gec tagtagc tcteccectgt tcttigtggece
val c%/asgglc’@%éfe {%%C%F%?%g'gg%?%ga ‘{@%cﬁ?‘ttrr gasefaféga%@t g
t gggaggctt tggaccccct gccccagctc tggtgttttc 1320
aattctaagc ctgctctgtg ccaccactgt gccttcaaag agccttgtgt
LeuQgietCehiggge 1i38Qys eGCAE Fad RGCHLE qaglriAl aletatgg
cggagt ctiea gagaggtcca actavtttgt 1440 ccuvmgttct
acagacaaat gtctgtttag ttcacttcct caagggaaaa tggaactcag
1500 gacagaacta aactgctccg ggt cccagga cctgagctgc
Ala Angy ?Efc&éa A3 geadiecting? Asbctta tigeclendal g
atgc ftca gggcagatacl% aacat ccc tccacttacc 1620
cacccccagc acagtgcaga ggatgtgagc acacttgatc tggagggcag

clyaRkOvEeCcaay OBy LAGCALENE! GGl AECIaqaraLARS QS a0
apacagat ag ggaggggeet ccgtgcctgc 174 caagggaggc
agcaactctg tgagtaattg actcaaggca aacaagtgag gcaggagttg
1800 tgtgtggtgc tcacgagcat cgctggctgg ggctcctgag
Sexr gmc g e higyde gyraTh8 600 \IBuW BEY /AN 2FgP Thr Ser
210pCT/ GB2006/ 003759 9/ 14 tgctgcc2dt tgctggectce
t ggagcccac agcacagagg aaggagggac ttgtaataaa 1920
a a t. cactcact,gc. t agt tta ggcaga
TR SR N e et Bt e Rl
gt cacat aga cat gagcgag aggaacagag 2040 cagaatcctt
ggacagagtg agttcctgga cagatctatt caatatatat ctacaatgca
Phe 24I0Leadgb ctigg&ge gycat agtles wirgl-eatclagHac thgctat a
aagcct g&gf ccataatgcc 21680 agccaaggcc ag@gbEagcag
cagt 999999 99g9ggggt ag tgaccaggag aagacagagc 2220

tcaactaata cocafe a_gtgcccacag agtacgc t actggctg
el FA0ELO000 £O0R e AN 000 ASR, AL ACERITt 0L B0t
aaaggagctt caggtgagga aatgcctcca 2340 tgagatccag
ctgtggggca ttttctcaat tagggatcaa gggggaaagg ccccttgtgg
val 24Q00Ly9laggoracala aGGt gggckd Qlgagd Gll-gsggisket airaa
gaEfagcaggce t gagcaarpoc 2460 agt aaagaac at ccctccat
ggcctctgca tcagctcectg cttcctgacc tgcttgagtt 2520
ccagtcctga cttcctttag tgatgaacag cagtgtggaa gtgtaaactg
Thr Boakst St DEBATIRECEER den et L e PR Gt ¥akiat
290gttggtgcag gaa aaac cctaactaaé 640 acaacctacc
cttccctgag gactgtgaca ctgtgatctg atgggtaagg ctccaataac

Len Argzgg%obeu Met Lys Lys Met His Cys Gly Arg Arg His Cys Ser
305 310 315 320
Pro Asp Pro Ser Gly Ile Gln Gln Val Met Ala Glpn Ala Glx

325 330
<210> 7
<211> 7321
<212> DNA

<213> Mus musculus

<4Q0> 7



gt gt ggcacc agtagccacc aaacccaggg gtcacatatc ctttatctcg
ggccttctgt 2760 gctaagtgct aggggaggtg ccacagaaca

WQagHdaraya gaagagcggt cccaggggag 2820 gt gaccBGE&B2006/003759
at gat agaca ccacaaagag acac®tttca ggagttggtg tacaccgacc
2880 ctccaagggc cagtttctag ccccccatga agcaggcagg

cecegt A b H G0 Olggandats vtlygdR05ARYS AL 'i:gié:’t%gE%@ 60
aggaggt cag ggcécacttag tactaggcag ggccccactc 300

ccaccagadd gecidteecc clhagedogat OgpataaeatcGbgaggachgragagt ct 140
actcagtggc 3060 ctcccatgcc tgcatctgaa tgcatcccag
attaccagt gaeeoget gaferpprre edcgtylicgcea®ie@gag gatadagggy — 180

aggaagacag gctgtgtaca gacacacagg ctgtggagca ggcctccctt

aaatcagigiaheatiggttt 48987 CH A GE L YRy IRRoarRISy daregRay 240

agggccece cactcac 40, tgtgacccac agcccacagct
seasees PRI LAELE RN Sl SRR R oo
tgggggedill EEAUCHa39aACLEARY JLRUGANYAL GRYUL ARC BLqALGAL CA0EE

tggcttcctc 3360 gctttgtccc tgcactctgg gaaacaggaa

ggactcgdigi egcickect agtghficet Gohegaqgt geadddfgaClegbidthgi 420
tttgattttg tgcctggagg tctagttggg ccaaggtgta gttt gaat gt
gggtaccgAR eIt HRagtI Gctegaidtuaazapiaeciaggeiyaoeectc ghacasmcay 480

t.gaa a% a attctctata 3540 acccacttg ccaaactcgc
gcagaga%a 85kt g%‘b&@&%‘é‘iﬁ&ﬂ S a&%ﬁ%%?a&&?%‘é’@ﬁc 540

cocsaco E R Gt ca SeRt VB ShoTToio Ty Fed el G 30257078

gggcagaéeQe/ Ydt 0099 GEhet 8GRE I Ld6Eq1 0§ drdehc 0 8aL S4 RBLE 660

gcccagcaac ctagcaagct 3720 tcaagataac tacaaagggc
ttggtgesdgeteatzetcgagygaaatct agryggraccaabyeageoat 3480y 720

gcatccatgt tcagtcccag gccttgtcag cctgggaggt gcctgtgect
gocatcleqs GERIGEL2BFR029EGC ceddarImtcr e eyt sgertereh 780

satasea gk AC CRo ARG gr) (L CRRTa: T SHeEatEN GALORgOR at aBf?

aaa = a g
coeaeo 0 L0 AT RSB O] o

cactcacfL CEERARGa A G66EIRA &AGGLEAGAJcARGIE DY GaGy4IB0c 960
cagctctgct cctggtggag tagtggcaca ggaaggcaca caaaagcctc
acagctcteat ggtogggtcd Hogcomoet gpgatodact ggddabggad tttatzaaga 1020
gt ccaggagt ctcaccaa cgat gaat gg 4200 ctccagccgce
acagaca%ftagae’gtﬁj%acw@%%%gg O BRRIEG ST BT SESCHTAEAgt 68O
4260 actaactct gtccctctct ctcaa ct aagct
sgecetadfy oo eR o B aaRGe 150 T Gonaeae ] Sacanege 1Mo
tgcegtg@dL gt':gé]ﬂg%t:gg aAda9544e ’Egﬂ}aﬁﬁ&%aecé‘g@cbggﬁfz (‘ctaegé@z%gg 1200
gggctgtggg tcctctcget gcectctacctg ggggcagggg tccctgtgag
cactgtt&dd agginabgd 44 ccaaiygct etigegdgotgni=gagetcaaestgges 1260
agcaagaaca ccatgaccat gcccgacgtg 4500 tacttcgtga

cacatctagrPERItEEt g FOgGRRAREY HIPCPeertggeerengr 460t GEYP acéPyd

4560 tt ggccct cceact ccag gtgggccctg t agcctca
aattcta@%%(jfa%fg% %c“é"rﬁg?@“}@é s 720 R /e To) o 1l cd skt %t%t’ keege 1380
ctgeagt JACLECEAI A, 9LIRCCAIAYL BRLGERCI05.86LE5L 080 488T: 1440

ccttagttcet acagacaaat gtctgtttag ttcacttect caagggaaaa tggaactcag 1500

gacagaacta aactgctccg ggtcccagga cctgagetge ctgtaccecaa cctgeaggec 1560
ctececttgee caggggctgg atgetcettca guggeagatac agaacatcce tecacccace 1620
cacceccecage acagtgcecaga ggatgtgage acacttgatc tggagggcag actgtccaag 1680
tgccgeetet ccteccocgaaa ccagetgtaa acacagatag ggaggggcoct cceghgectge 1740
caagggagge agcaactetg tgagtaattg actcaaggea aacaagtgag geaggagttyg 1800

tgtgtggtge tcacgagcat cgetggcectgg ggetcctgag acacaggecce tggeoccggea 1860



cttgactact acatcgagcg tgccctgcca cgcacctaca tggccagt gt
gt acaacacc 4740 cggcacgtgt gtggcttcgt ctggggaggg
WQeeYgidefoza ccagcttctc ctccctgectc 4800 ttct acBCTIGB2006/003759

gcagtcacgt gtcttctaga atcg®igagt gtgcccggat gcagaacacg

4860 gaggcagccg atgctatcct tgtgctcatc ggctacgtgg

tgccaggtct ggctgtgttg 4920 tatgccctgg cactcatctc
tgctgecygm agtioguogtaaggaggaea CABCACigJaRRagEac aegr=a280a 1920

agcaggct gg acccctcggt gcacaggctg ctggtggcca ccgtgtgcac
g9taggageh JortIpFE 95 0BG Or Pt agctdet attogotegyagetlaggay 1980

cacacagt gc tgacgtcacg gaggacc 5100 gt ggaggggc
gotagaaghg gfgigfg%gce aftcegf*%&,taa %iq’%{j@iaé’é‘g@a%éf?%?ﬁ @gP7GErREt ggeto
ct gt cactgctc taccgttaca
B R et o
aggtctoGRRGBLAGRAE L GAGU8RA6G HATFELAR! L2 fLCLHACCEL 2480 2160

t cggggat ac agcaggt gat ggcacaggcg tagctaaccc tccctgggcet

agocaaggac eagyRgyad IGt s AAGE s RABAGICBRRI-ggfa L A BYRIE 2220
tttgttcccc aggcacatgg aqcttccagc 5400 ccaggagaca

teaactagiyc CHaRifeecAGEGarycac fegoeartartadtovectd ghttigotect geso
ttcccctaaa aggccaacct t%gt cttatg ctgcat %gtg
C

5460

23Ct o2t A9LIFAG bt GCERTPRY BHIGP WO 2otFE gagp2atocctce 2340
oy / 11/14 tgaacaggct gcttct t

coate P CREA Cot o CEl Cag o T puar i ettaggey 2100

gtgggacERgd@eacaietd lfaagaies él}t@:@:@&i.taﬁagagaa@ggﬁﬂg%t&gg&%ﬁtzé COgego
tccctggtat 5640 ttgggctttc taaatgaagc gafgaaatct

agtaaagamagtcagicaat tdoatiatigee alaattgagattirifecgatacidgagat 2520
tctcctatta ttattttttt aaaaatagaa gtgttagaaa gatacct agt

ccagtccsfiﬁﬁett%?tttaa?a&v@‘agi@tg@sa%qw;gﬁqmg@iﬁ@g@@teg?ﬁ*ga@gtep? 2580
atacc agc acaggaca CcC
creorccBlOSEONAL L MR0CLLTR Q020 AUTGANCE SLOEIE  vouo
acaacc a =) { ceEa

84 L0986 %‘3{1 %Q&tgg%gtga%t%%gﬁ&% thggg%@%‘g%g%w %%ﬁa%%"

tt caacat at acat aaat aaa aaaagaa

gtotggci@ betaddeacgl0e60aagy AThtet48a6:18000cAc6t@d3ka8t 2760
ggt agagggt tagccaggca tagaaggaaa aggcaggatg gt at gagacc

getaagt U6 eJeaggtt crasagary areagggactygeatootagogsaagey 2820
ccctgcttgg ccagtttcac 6120 acagctgtgg gtggcacatg

gtgaccagafy AHRRIAEATT RERRTAE rGREGFatoasthgdfctfegeTrgee 2880
fct tct 1t { t ttt t fat

tecansddit a0 S0 Sl Rt L il B

tagcaag&d L LYt 8 £ A GUSARLG d?g%%gmbc@acﬁz%?@cagc 5?8&.%8@9 3000

ttctaaagct ctccatgtga ccatctcacc ccfgtctcfa cagaaggcgg

cttgect6&B0Act gLt gagasn@aat d@aghia@gceddoattgCatggreesa 3060
cagctggtcc tggectgtctg 6420 ggaactgctg ctctgagtca

ctocecatgog 4€EaCAgR2 Ioratacay tadratgogasgagcgestc tcbg®d86c 3120
o SREEERAL, SRS S Licalc g L aagaagen ccargeogcs
roecea ERALSSEATRLR0ATES AMMPRLECHRE00  LIBPERIE e
tgtgacc@iﬁﬁ@gcccacact cctgcagteg getgtggaga goaagtgggg gacagecctt 3300
agtcccageg gggacccaag gcagcaggac caghtgocaac accatcagec tggettecte 3360
gcttigtcee tgeactetyg gaaacaggaa tgttegette cagtgtgtet geteaggatg 3420
ctgtttcetct tttgattttg tgecctggagg tetagttggg ccaaggtgta gttigaatgt 3480
aaagttecce actaaagaac tgggtgtcce cgaasggacag gtgaagagga attctctata 3540

gacccacttg ccaaactcgce actcacttaa catcaagact gactggacag actgeaacat 3600

gggctctgtg ctgcccegty ggtcagtgac catgggggag gaaaggaatg cocgggetca 3660



t ggcaaacct gactttccct acccccgccc caggtgcaca gctgagt gaa
ggctctgaaa 6720 agctaatggc ttccaggctt cccaccctga
WO 342738t gaacacctta acgcttgctg 6780 aggaaa®QIAEB2006/003759

aaccctcacc atgaaggttc tagctlddacc tggcctgcag gccacggt aa

6840

ttctcctatg agagcaagcc cagggaccaa ggtcacatca

cccaggcaae agaagigt caaceicat gpit 6@00Qtagdt)gegaiacaat agaggaaae
aggcttcagg tgggcagggc tgtttgtgat gttggcgccc 6960

teaagatprytrerarRodIgt CCERRYE S3aANygaTiiy et yiduatac catgtdarecr cc 3380

3720

agaggt cca 7020 aga ca gaccccca t ccaagt
geatceafgh LAdatitoag GrosEtD Lo ARy Eo ggcf'ca-‘&&%%t%gg
cat ttc tt Cctttttca
scetcoal §RLA0A0, 4000055000 FALALOLLCE oI L AR Il 6o
ctacaggl§d Gch S8R cH CERAGHEAR g&ac%@&@&k@a@%@@%&‘:@ 3960

attgtatagc caatcactgc ctacctgggt cttccttgtg 7
taggtccyaig Gegcataak QPROaggtia agH@gegR] agtgragig &Ig@c@éiit@(?t t 4geo

t gt agagacc 7320 WD 2007/ 042792 PCT/ GB2006/ 003759
tttgagolng tgtggatEgR 1utcepempaggastrest 27 coegthRsaDNATT LR

Artificial

1<220>

<223> digonucl eotide Priner

4080

cagctct%’fb|C§t‘i§tggézo‘t?9tsg%a€€caﬁf‘ggfaﬁgQE%EFEC &g@&%ﬁ%g . 1140
cacctggg%%%%t%tﬁ%%

i gonu%ﬁ%

SR BT Toet Rt

fICI

%g f)ga %alﬁij.gg 9 4200

ct ccagc@é@t&GQ@ﬁggﬁ Octdeh 803 %@Eﬂgaz {occtia Has2dehze 37 4260

<212> <213> Artificial
gactaactct gtccctctct ctcaacagct gcgaagetgyg ggtgagetge catgtggage 4320
tgtggeccac tcaacagecac agegtggget gaggagecge tgtgecggaa cetgegectg 4380
gggctgtggg tectcteget getctaccetg ggggecagggg tcocchgtgag cttaggetat 4440
aatgetctte tggtgectgge caacctggec agcaagaaca ccatgaccat geccgacgtg 4500
tacttcgtga acatggecogt ggcggggetg gtgctecacgg cactggeace tgegtacckg 4560
ttgggeectyg ceccactecag gtgggeectg tggagectea geoagtgagge ccatgtgaca 4620
ctgctecatce tgttcaacgt ggcecttceoctg gtgaccatgt actceccactge actgetgage 4680
cttgactact acatcgageg tgeccetgeca cgcacctaca tggecagtght gtacaacace 4749
‘cggcacgtgt gtggettegt ctggagaggg geggtgcetca ccagettcte ctecctgete 4800
ttctacatect gcagtcacgt gtcttctaga atcgctgagt gtgecccggat geagaacacg 4860
gaggcagceyg atgctatcet tgtgetcate ggcetacgtygg tgccaggtet ggetgtgttg 4920
tataccetgg cactcatcte gagaatcggg aaggaagaca cacccctgga ccaggacacc 4980
agcaggctgyg accccteoggt geacaggetg ctggtggeca cogtgtgeac tecagtttgge 5040
ctetggacac cttactactt gagcecetgggy cacacagtge tgacgtcacg ggggaggacce 5100
gtggaggggce attatctggg catcctacag gttgctaagg acctggecaa gttectggece 5160
ttctecaagea gttctgtgac accactgetc taccgttaca tcaacaaage cttcccegge 5220
aagctcegyge ggctgatgaa gaagatgcac tgcgggogee gcecactgetc cececcgaccecece 5280
teggggatac ageaggtgat ggcacaggeg tagcetaacce teccltggget gaccacgagy 5340
aacactaaaa ctcaactgga cacatagcac tttgttecece aggeacatgg agettccage 5400
ccaggagaca cgctgaagec agagatgcac ageggggeabt thcetettgat gtttectgtt 5460
ttcccctaaa aggecaacct tggtcttatg ctgcatygtg gasageagag gtgecctgtg 5520



<220> <223> digonucleotide Prinmer (See Table 1)
<400> 10 tttgcggccg ccttctgtgg gtagggagaa cagttag 37
wa2age42792 <211> 36 <212> DNA <213> Artifi ci alPCIAZERB06/003759

<223> Aigonucl eotide Prinkfl4(See Table 1) <400> 11
tttactagtc tgttgagtgg gccacagctc cacatg 36 <210> 12
<211> 37 <212> DNA <213> Artificial <220> <223>

tgaacagdek! SIARUEL L hdeReLae rcc(:i'.s.,e:.%cI@kl:'a@gé—ﬂgtgf"f@é&twl:gtcc

aaaggcgcgc ctctaccgtt acatcaacaa agccttc 37 WO
cagggacat@OWR43qire R B0 GhgE34o8g akStidggee24ortdta?115640

5580

38 <212> DNA <213> Artificial <220> <223>
ttgggetill] trrabetanst ger@alaprweraaege@gvamtéatacttmaoaattyacat 5700

aaaggccggc cat aaaac g t ccccagggc aaagact <210> 14
gatacttay |95 oo PRt iap ¢ ou) LORACE 22995 SART | SHL S raoGepcotadt 51
attaagaaga aggcacttca ggggaatgtg gctgtcgetg ataccagtgt tagagettga 5820
ggacaggaca gtgggeetgt caggectgea geagctacac agecattget gacagtgaca 5880
gctatggage actggeecte tectectactg agagaggatce tttcecaghbge titcaacatat 5940
gcatatacat aaatggaaaa aaaagaagtg tgttetctta gtgecaaagg ccttctggag 6000
acctggatat ggtagagggt tagccaggea tagaaggaaa aggcaggatg gtatgagacc 6060
acggctccaa gatgaccagyg gactggcatc agggaaaggg ccctgettgg ccagtttcac 6120
acagctgtgg gtggecacatg aggaggctca ccteccacag gtgectggat ccaggectcea 6180
cccacgtget tctggggtet tttaccatce tcatgtttgg taattatceta ctetaatgtg 6240
ggcatgaaaa gaattcccac cacccgaatt cteoteggeta catggeaage ccacaagtece 6300
ctgeccecag ttetaaaget ctecatgtga cecatcteace cetgtcteta cagaaggeogg 6360
gtgtgtgacc cacattcagt ggeettetty catggececa cagetggtee tggetgtetg 6420
ggaactgetg ctctgagtca gtaactttag tgttatctat tctatgcaaa ctccatctcee 6480
atggacggtg acggcteccag ttaatctgee ttaaggagaa acacgaggcc cgcageccta 6540
getgtgacet actgggcatg ctetgtgggt ctecagtteat gaataaacca aagggetggg 6600
ttagacaggc atcttcagag ttgcttacgg ctgtagaatt ttgttttgag gactttaaat 6660
tggcaaacct gactttecct acceeegeceoe caggtgeaca getgagtgaa ggctctgaaa 6720
agctaatgge ttocaggett cccaccctga tageocacaat gaacacctta acgettgetg 6780
aggaaacaag aaccctcacce atgaaggtite tagetagace tggectgeag gecacggtaa 6840
ttetectatg agagecaagece cagggaccaa ggtcacatca aacaaaaggce aacctatget 6900
ctgggggtea tagaggaaac aggcectteagyg tgggeaggge tgtttgtgat ghbtggegececo 6960
cagtttaaca gtcttitgece tggggaccgt tttataccac ttacteccagg cagaggtcca 7020
gagaggggca gacccccagg tccaagtggyg gttgtacgece ctagaacect ccaceccagt 7080
caccccocoaayg catgatagag agaggcccaa accatgttecc tttgttgeac ttttteagtce 7140
acattaggta caaactggecg aggttctagg ggacccttga ggggttggaa gecaggacca 7200
ggaatgtgtyg actgccatca attgtatage caatcactge ctacctgggh cttecttghtg 1260
gagccgecaca tggecagggt agtggecate tgeagtgetg accectttge tgtagagacce 7320



<223> digonucl eotide Priner (See Table 1) <400> 14
tctctggacc tctgcctgga gtaagtg 27 <210> 15 <211> 27
WQ2007/04730 <213> Artificial <220> <223> PCT/GB2006/003759
digonucl eotide Priner (Sé@Mable 1) <400> 15
tccaagtggg gttgtacgcc ctagaac 27 <210> 16 <211> 27
c <212> DNA <213> Artificial <220> <223> 7321
A igonucleotide Prinmer (See Table 1) <400> 16
<210> gdggtctctac agcaaagggg tcagcac 27 <210> 17 <211> 27
<211> 29212> DNA <213> Artificial <220> <223>
<212> pwhi gonucl eotide Priner (See Table 1) <400> 17
<213> neteatcgh€ga gaat cgggaa ggaagac 27 WO 2007/ 042792
PCT/ GB2006/ 003759 14/ 14 <210> 18 <211> 27 <212> DNA
<220> <213> Artificial <220> <223> digonucleotide Priner
<223> O@Qﬂgpucéfﬂnidg)Primer (See Table 1) ]
<400> 8

cecegtecact ggacaaacte aggeatc

<210> ¢

<211> 27

<212> DNA

<213> Artificial

<220> .
<223> Oligonucleotide Primer
<400> 9

ctgttcecet tgeggetgga gaagatg

<210>
<211>
<212>
<213>

10

37

DNA
Artificial

<220>
<223> Oligonucleotide Primer

<400> 10

(See Table 1)

{See Table 1)

tttgcggecg ccttetgtgg gtagggagaa cagttag

<210>
<211>
<212>
<213>

11

36

DRA
Artifieial

<220>
<223> Oligonucleotide Primer

<400> 11

(See Table 1)

tttactagtc tgttgagtgyg gccacagete cacatg

<210>
<211>
<212>
<213>

12

37

DNA
Artificial

<220>
<223> O0Oligonucleotide Primer

<4{0> 12

(See Table 1)

aaaggcgege ctctaccgtt acatcazcaa ageoette

27

27

37

36

37



gaaggctttg ttgat gtaac ggtagag 27 <2
Wé%@?@"@z <212> DNA  <213>,Autificial <2205 i’gi’gﬁow‘mm

A igonucleotide Prinmer (See Table 1) <400> 19
cagccgaact gttcgccagg ctcaagg 27 <210> 20 <211> 27
<212> DNA <213> Artificial <220> <223>
A igonucleotide Priner (See Table 1) <400> 20
<210> aaggcacggg tgttgggtcg tttgttc 27
<211> 38
<212> DNA
<213> Artificial

<220>
<223> Oligonucleotide Primer (See Table 1)

<400> 13
aaaggccgge cataaaacgg tccccagggce aaagacty 38

<210> 14

<211> 27

<212> DNA

<213> Artificial

<220>
<223> Oligonucleotide Primer (See Table 1)

<400> 14
tctctggacc tctgectgga gtaagtg 27

<210> 15

<2i1l> 27

<212> DNA

<213> Artifiecial

<220>
<223> Oligonucleotide Primer (See Table 1}

<400> 15
tccaagtggy gttgtacgee ctagaac 27

<210> 16

<211> 27

<212> DNA

<213> Artificial

<220>
<223> Oligonucleotide Primer (See Table 1)

<400> 16

gggtctctac agcaaagggg teageac 27
<210> 17

<2i1> 27

<212> DNA

<213» Artificial

<220>
<223> Oligonucleotide Primer (See Table 1)

<400> 17
ctcatetega gaatcgggaa ggaagac 27



<210>
<211>
<212>
<213>

<220>
<223>

<400>

WO 2007/042792

18

27

DNA
Artificial

Oligonucleotide Primerxr

18

gaaggctttg ttgatgtaac ggtagag

<210>
<211>
<212>
<213>

<220>
<223>

<400>

i9

27

DNA
Artificial

Oligonucleotide Primer

19

cagcocgaact gttecgecagg ctcaagg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

20

27

DNA
Artificial

Oligonucleotide Primer

20

aacgcacggyg tgttgggteg tttotte

PCT/GB2006/003759
14/14

({See Table 1)

27
(See Table 1)

27
{See Table 1)

27



