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NOVEL GPR O TRANSGENI C M CE AND METHODS OF USE
THEREOF RELATED APPLI CATI ON Thi s application clains

wo b@ohetefit of U S. Provisional Application NeCT/US2009/003094
61/128,1 10, filed on May 19, 2008. The entire
teachi ngs of the above appli qatl on are incorporated
herein by reference. BACKGROUND OF THE | NVENTI ON G
protein receptor 101 (GPRA) is an orphan G
p™ND EEh-GRRI 1€ BR ANSEENIC MBCER NI Mk THORE 6 USEgEMEREOF
GPRIA is present exclusively in the central nervous
system and is abundantly expressed in the hypothal anus

RELAEE@ ARPBHAEIONpecifically in the arcuate nucl eus

(ARC), ventronedi al hypot hal anus (VMH), dorsonedi al
h"ylnisamalicmtius cKatDMs—l)he beosfitarfilbs. ngw&ﬂidmll ampﬁce(tiaﬂ)No 61/128,110, filed

on Ma?%g@t r’lﬂﬁ%ﬁ@%ﬁ} gg géjsio#t&%ovgrmph t}é)fr)llraé? ntclogporate(il herein by

refered®¥pot hal am c area (AHA) of the forebrain regi ons and
the nucleus of the solitary tract (NTS) and | ateral
arabrachi al nucleus (LPB) in the hindbrain regions,

BACK&RQYNINOGRHEIY VBN TIRMN| ved i n net abol i ¢ honeost ati c

function (Nilaweera, K N et al., "G Protein-Couple
R@cpé@mrreqmornWG@&dﬁéé isi aprprphan G @raBinseouptes| raceptor (GPCR) with

no knoAVrPy nﬂ %ﬁ;ﬁ@ﬁl g Erﬂ E‘F’ﬁgﬁ 1%&11856\}12%?&&{38’!1%?6&% is

abund&iﬁlyr @@E&i@&f innbé Wthal&nuéﬂndﬁl&nf@c&%bpedl\ﬁwﬂy ih$he arcuate nucleus
i ncorporated herein by reference in its entireg X/}I)I
X’ ), posterior

(ARC@mtmm¢%alé1y§etl@£@ml§é }ilogsogedial hypethalgmus (D
oot ALYE LA ARl A e iR

suprachmsmtm@ S @Nyamdaiteiorilypbthelamid breai(AH/Batfebe fatbrain, regions and the
melers S ad Rl b BBl ST GBI P haorai

reglong QaQQQ)thoUgB k 6dbé &vb%@'irpﬁfe?atbﬁﬁc h@l’i@bd’iatﬁyfuh@tfuﬁf @ﬂfeﬁvéeﬂa KN.eral,
ts entirety)). Because the hypothal anus, anygdal a,

“G Prcuéaa -GowpledTReqebtoy 10hpaRNArxpressem intheNougy Brran:ahliered Expression in

e P LA RREE ! R GORR Tl P el

NeurobRdo¥RinolR), : 3anBqe0e6), shichlieirbairated heee E?i%lf@cnmyi its
have an 1 nportant role in netabolic, hopeagstasis,

entiretyly GRRVB1 aralshprresaed iy apes ofithe P@m inyglvgd an ﬁ@%ﬁéﬁpm gnotivated
behav%ﬁ%@cgl?ésrtg gu ec§u grtsqh%ﬁ eﬁ)ﬁg ?/mt g\élarg)&rgg%lk Bclei in the midbrain
(Batespbwydi, OChgiactahzattmmaﬁ@thHHsExﬁress&nemtddﬁ pmmdlml Goupding Seiedtivity,
Brain ,tRcﬁ)selp?&gzl Iﬁ%%t 1p gli ?Zrbtog?lw}g pstlgcoorgor%?erm%?él}n Ib())f r}eszfeie%rce &Jn its entlrety))
Because the hypothalamus, amygdala, LPB and NTS play important roles in energy balance
regulation, the high expression of GPR101 mRNA in these regions may suggest important roles
for GPR101 in metabolic homeostasis. Therefore, since GPR101 may have an important role in
metabolic homeostasis, it may have an important role in treating and preventing metabolic
diseases and disorders.

In view of the above, reliable tools to identify the possible physiological consequences of

receptor modulation, and to identify potential agents or compositions for use in treatment or

prevention of metabolic disease are much needed.
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prevention of netabolic disease are nuch
needed. SUMVARY OF THE | NVENTI ON The invention features
WwW@200ued724 r ansgeni ¢ nouse nodel , or cel | s i sol BEBEUS2009/003094

therefrom for screening agents that nodul ate the

GPRI A receptor. Such nodels can be used to inprove

di agnosi s of diseases relattBg to energy netabolism as

wel |l as identifying and testing pharnmaceuti cal

conpositions for better treatnent and prevention of
SUMMAB¥A9E TiHd] BYVEY THONener gy netabol ism In one

enbodi nent, the invention provides GPR A knock- out

tTherisgamion ‘featnreh ameneldranspérsc mopscmbtlel, os@lllatlssdated therefrom, for

v BRSNS I R e e g LA s 0 iprone
diagno5B bR BRkAsEs w&mg%%nef@yshe@bmm & wélD §élidleﬁt1fyﬁ£g &ideesithg
syndrone, type 2 di abetes, anorexia nervosa and

pharmasgutieat campp#itiemsion detiessetmens snd pravention efrdipesse relating to energy
metaboq g‘w des transgeni ¢ non-human animals, or cells
ated therefrom wherein the GPRICJ gene is

qa RAE iebotintdny, the inweatiam grovives GRBI@la&oakmd&hnsfgemlc non-human
di sease, reI ating to energy netabolism such as esity

animalpeear £813 iselassAtipiGiom. ay< Hcy: whe @s & mqdss faridiseagssye Ualﬂé% chergy
metabol$REGRABs B eﬁ]%%dbgﬂ@5§¢1&&&lérd)¥h£m9§11g n;gé gﬁ?&ﬁﬁance syndrome,

anor exi a nervosa and cachexia. "I'n"one ¢ I ment
type2diabeuesiannrerxmwm'msatanda:achawsgem ¢ knock- out non human

AR T, COTRE LS e LB ok Spimas, o cls

1solate§l ki &eRdrh O\Whéléﬁl R PR 1M1 FRAY ELDnktitufivé 1) @cGRNSHEhBIY use as a model for
honol ogous reconbination with a DNA targeting

diseascrstaingie en¢rgy mﬁt@ﬂbnsytﬁwb ag plegsitametabelic Hmdrandstyshpidemia, insulin

re51sta§1<‘ﬁg%flfiﬁth}9 gfa gtgis,cpaﬂ) aggth'ng 2%%%)% erseg‘x%ré)?’la 'ngll'\%?a and cachexia.

Ah Qe eehbdaimeit Al Riveeie] @la@Eshb a@rahsgdnﬁb l&nﬁkhﬁft non-human mammal
enbodi nrent the mammal is a npuse. The invention

whosefganeme eomprisasasdisiypien insthe spdegepery GPRAY gene ansgeni ¢

P08 O AL, Ry MR ETOTR SRS G

homolbgmenéctmbxﬁmrdrh\erth ad@MNAeargtiingcamstrhcdn ah eprbmytmi(t stgmeeell.
knock out .pon enome c

Hlm?pttt%ng@wgﬁg ﬁggg@& ggenesy t-m%an 1nabﬁlty of said
transgérﬁé’ 13‘66 heﬁhaﬁ WanfRA1 b PréthRe dkﬁcﬁbm&WGPRn oscreening a

candi date agent for the ability to nodul ate body
wigi agphthea pahbbdioenk ﬁteak@nmalaawn@m'@ out non- human

mfﬁféllve'?lé%%f@ﬁégr\é% 8% %ndtRRPE r“ Pro m a t?la%s%yﬁlc %chb 808 {bn-human
mammal whose genome comprises a disruption in the endogenous GPR101 gene.

The invention further relates to a method of producing a knock-out non-human mammal
whose genome comprises a disruption in the endogenous GPR101 gene.

The invention further relates to a method for screening a candidate agent for the ability to
modulate body weight and food intake in a knock-out non-human mammal:

(a) providing a transgenic knock-out non-human mammal whose genome

comprises a disruption in the endogenous GPR101 gene;
(b) administering to said knock-out non-human mammal a candidate agent, and
() comparing body weight and food intake of transgenic knock-out non-human

mammal to the body weight and food intake of a wild-type control; wherein a
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conprises a disruption in the endogenous GPRI A gene;
(b) adm nistering to said knock-out non-human manmal a
W@ 2a0vdirgaee€ agent, and (c) conparing body wei gheCEOB82009/003094
food i ntake of transgeni c knock-out non-human manmral
to the body wei ght and food intake of a wld-type
control; wherein adifference3i-n effect is indicative
of an agent that nodul ates body wei ght. and food i ntake
by altering GPR A activity. The invention further '
rel at es differemestinefifetios indieasivaioh gn agd teat aeadulateebady weight and

for the abili dul at e .ght and food intake

in a kno %qciow%a}fﬁg)&_aﬁﬁ%ﬁ érﬁgmp%%h?@ provi ding a

t TiRingation fifRel eI toamethodfeseregring A andidpeiage® far the ability to
di sruption in the endogenous GPRI A gene; (b)

modulaighiody steight apd fapdsiatade in a kBRNPW NOBHYRARHRARERKal a
candi dat nt ; > ' |
B ot ErETRE ERgere nEK RN Mk ek BEhr S Rises o
anot her eidsaostionEintthé bieddgararstGRR10legemeps to a
t@gnsgeni non- human mmal whose .genonme conpri se({s5 a . and
cOhst i t uPAPENSeHBE 19, 31¢ HARSAG O RIS MyBRE! @ FAndidle agent; an
eggpodi ne'%‘/alhgt?noé:&@%tffetc%ﬂ 941 dhndfdateVeht i (e tﬁﬁgﬁnmndhuman

beén introduced I nto the genone by a single amno aci
subst i t umammal. n anot her enbodi nent the anino acid

substi,tuti on,.has heen introduced into the genone b

A b PR PR SR AR (ORI g an Hhammal whose
genonﬁ%ﬁi&ii@@a tdhsButEEBY 3680t endd RALEEGPR 10 Ngéhef Ur t her

enbodi nent the mammal is a nouse. The invention

f lrangembodiragnt she epnstitytiyslyactive GER 104 ggns hasthegn dufegrueed into the

- %ml : none conprises a
genon%goﬁlsé{gl{{@?f've y é% [ vszl%étg)glégenous GPRI A gene. The
| Ivadtliep Bmbudinteex thealngihe acidsubstitetidrokhsdfeep irdchducedyingo the genome

transgeni ¢ non- huna | whose genone conprises a
by horelogee TGERTURINGIeR D@ 1SN AJGESHNE CebRIE] IngBrFibrypic stem cell.

iﬂlvaeﬂﬁf'heperﬁyéai&%pt hel¥BSal Q adndREhod for screening a

candi date agent tfor the ability to nodul ate body
wWEhgmvestivh fuctber seteteskte anrisclated aeld fromi atransgeia man-human mammal

manmal whose genong, conpri ses a, consti |yely active
whosegHT 108 RBTONEEsR Gro D (1e05s gt i G L Fsediegent o

NPRe HERTLIRFMREBY retiSSD ABMBE of PIHALLISE S tAinsgenic non-human mammal

constitutively active endogenous GPRI Igene;
whose genome comprises a constitutively active endogenous GPR101 gene.

The invention further relates to a method for screening a candidate agent for the ability to

modulate body weight and food intake in a transgenic non-human mammal whose genome
comprises a constitutively active endogenous GPR101 gene:

(a) providing a transgenic non-human mammal whose genome comprises a

constitutively active endogenous GPR101 gene;

(b) administering to said transgenic non-human mammal a candidate agent, and
(©) evaluating the effect of said candidate agent on the transgenic non-human
mammal.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a three primer multiplex polymerase chain reaction (PCR) strategy to

genotype mice.
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(b) admnistering to said transgeni c non-human manmral
a candi date agent, and (c) evaluating the effect of
W@ 200d/1¢aedli dat e agent on the transgeni ¢ non- hur@rus2009/003094
mammal . BRI EF DESCRI PTI ON OF THE DRAWNGS FI G 1 shows
a three primer nmultiplex polynmerase chain reaction
(PCR) strategy to genotype mdce. FIG 2 is a graph
showi ng body weight in GPRIA knock-out mce
(GPRA-KO and wild-type littermate controls é
HS. 2 1amgmpnhébwmb9d3bw@3ghw\m @BRIOhkmwte@ye ABR1GEKO) and

wild-t&egﬁ#%g?t%f%égféols& "@g el“hr?nﬁ{ \év)%ﬁslfesptrg%lgﬁ? ubrold w%glfl ﬁfan?sf @%d the X
axis rePfedéntPaEd @dvdeks GVRE)A  knock-out mice ( GPRI d -KO and

vvlld-type littermate controls (W), FIG 3B is a graph
i @LEEPN\96 Fasbiatake i BEATS ARG & ketK-fehour period in

L e e PO i g A ot 0y

aFlG. BiBeis X gaaghsshoepigaantlativé fowdiintake nuGBR 10 Fkfivckdoutsniae

crn 88, AR RS o 920 TR R g
grams' t&‘ﬂeihéfta&'ig?{ggre(g&)ts ang 1B%n2&e§><l S represents tinme in

nut es IS a graph showing alterations in food
chigs unpalgmphfsdmwtﬂ%‘:&ltdratiqmok fmdtcmmmepté@?ﬁalr @ildxigpe ccmteols (WT).
The Y R AN B PGl e ¥ BB s

SPIRYM3NY a%%ﬁh B vatY alRrat{diislifoddemkuaption oz Q}PRIOI knock out mice
(GPR d K nd wild-type [ittermate controls

(GPRBHd(L\DbIl Bhe YRivés reprer¢rs fandriatakn it 9By enendihe ?é ngfemﬁ%sems time in
g) and the X axis is age in weeks (wks). FIG 7 is a

t aph show ng body wei ght of GPRI A knock-out mce

( IRRI6Gs KQraphnhowinglbddypeeight 6 RGPR1 @l kavtkrait sni¢NPRI 1K O) and
igh fat diet. The Y aX|s repre g s body wei

hi
wild-typedifieriigle coREOISHAVR) o havk digge 1 gep(qmt? o feigt in grams
conposition (fat mass and |
® an&rlrgjg?(?g{ségg%%l v?@ek?ﬁ?b(sg (wi I d-type EWF) and GPEI a =
kHH};W- i utgraptmho(a@g:b@yK@}elghhoﬁGBRﬂ ) bmockTChé niige . Q@BRh@l KO) and

il be ap aren e f art|
wild QR KIS SRR BTRSAl et Lot SRtk Raia Ty weieht in
gramsqg) Add MW ALieH dgB id BReRCGARPaNyi ng drawi ngs in which

FIG. 8 is a bar graph of body composition (fat mass and lean mass in grams) for mice
(wild-type (WT) and GPR101 knock-out mice (GPR101KO) on chow diet.

The foregoing will be apparent from the following more particular description of

minut

example embodiments of the invention, as illustrated in the accompanying drawings in which
like reference characters refer to the same parts throughout the different views. The drawings
are not necessarily to scale, emphasis instead being placed upon illustrating embodiments of the

present invention.

DETAILED DESCRIPTION OF THE INVENTION

The invention relates to transgenic non-human GPR101 knock-out animals, and methods
of using the animals for the development of drugs for the treatment or prevention of diseases
related to energy metabolism, such as obesity, metabolic syndrome, dyslipidemia, insulin

resistance syndrome, diabetes, particularly type 2 diabetes, anorexia nervosa and cachexia. The
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i ke reference characters refer to the sane parts
t hroughout the different views. The drawi ngs are not
woemessaedi |y to scale, enphasis instead bei ng pPCHUS09/003094
upon illustrating enbodi nents of the present
i nvention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
invention relates to transgefi-c non- human GPRI O
knock-out aninmals, and nmethods of using the animls
for the devel opnent of drugs for the treatnent or
inventipn elsertlates tofranigspggws-nmant animals vewse GPRIGT gisoe issopstitutively

cctive, 3 oo T etk R o BB VB o iPysgoment or

preventi¥R8f disedseP I L8d tAGRESXMetabBiMR SsAcRBsob&RHSMERAbOlic syndrome,
Thei nvention also relates to transgeni c non-human

dyslipidemifainsulip seststaprisprdrgmgedinketes particularly\ips 2 diabeigs, anorexia
nervosglalq d?%cthlggﬁs W{t &ﬁ{br@glgi%%n@g%%@éc\}lgaﬁtrﬁ&%arq gllng)gggﬂgn of the
amount 6t ﬁitﬁ'ﬂyto(f tieN@PBYO Npérerahy betberiefichal astheleainient of such energy

net abol i ¢ syndrone, dyslipidema, insulin resistance
metab@&ﬁﬁdﬁhé‘??ées di abetes, particularly type 2 diabetes,

anor exi a nervosa and cachexi a. Wthout being bound by

a particul ar_nmechani sm nodul ati on of the anmount or
METARQLN; PISEASERe GPRI O gene may be beneficial in the

treatment of such energy netabolism di seases.
Newtabali¢ disgassmmebis diggasesorlateddp seergy mefabalisen, ghdeass byt not limited

to, obegg' %xﬁgbc}l s?gﬁlgo?r}/ebﬂ?ﬁ@)? érﬁné,ﬁéﬁtﬁﬁiﬁq&?’l p %ﬂndp&he ldléﬁe?e%dpamcularly

syn S I'nsu

type 2 diabetst amcﬁexwm«wmnddaa’m&taes particularly type 2
di abet es, anorexia nervosa and cachexi a. DEFI NI TI ONS
As used herein, "transgeni c non-human ani mal" includes
DEFINITeONSunder transgeni ¢ nonhuman ani mal s and progeny of
the founders, as well as cells, cell lines and tissues
tADWed BEFFiRn tTRRFEENICNORERaREme) ipgludessihe fornder frarsggpic non-

humantaiiln?m Q'aH@EJr r%%fni‘léugﬁ% afgﬁ&gdeef’% aJQefl alc @1]@83 gen ﬁﬁes J{datﬁggsr?r&n such

urmn a arm ani mal § such as pigs,
ammalg axawmchsmle@p marews thelvetls eSthe antinal abdlndes, one @al @mirs tmnlsgenes.

as, rat ui nea nd m.ce d non human rimate
Transegiciroa s RBBREAS A RE SO IR ATDEscions, SIeGar . horses, and
rabbitsMRIBn@sBclPA fakC BhiRkh Pigd Sﬁfd%rce%d%%lﬁﬁiﬁe}bﬁ}na@s such as baboons,
transgene i s exdgenous DNA whi is integrated into

monkeb'h@ng ghunpangéesa E@Sgenmmmrecmr@mlaranw ésamcdhbrem a
transgeng.1 gsé and%w F céema ensr t i eengrre gf nef
gé‘ﬁu%%’f PR& ey dr' éﬂ“ﬁg‘é? ’}eS’( e=dP01 Of Gn e
transg@l@cnﬁnﬁfapd&f‘eﬂopsranﬂ éhi€H refiing i6ehd gérivpRsofthe tahfy aﬁmﬁlﬂ thereby
t he
directing the expression of an encoded gene product in one or more cell types or tissues of the
transgenic animal.

As used herein, a “knock-out” of a gene means an alteration or disruption in the sequence
of the gene that results in a decrease of function of the target gene, preferably such that target
gene expression is undetectable or insignificant. A knock-out of an endogenous gene means that
function of the gene has been substantially decreased so that expression is not detectable or only
present at insignificant levels. As used herein the terms “disruption” and “alteration” connote a

partial or complete reduction in the expression and/or function of the GPR101 gene. Alteration

or disruption of the GPR101 gene can be accomplished by a variety of methods known to those
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transgenic animal. As used herein, a "knock-out" of a
gene neans an alteration or disruption in the sequence
wo@botbhe7gene that results in a decrease of funkCT/082009/003094

the target gene, preferably such that target gene
expression is undetectable or insignificant. A

knock-out of an endogenous géne means that function of

the gene has been substantially decreased so that

expression is not detectable or onIy present at

of skill inghgaitf Femenamplegdese tangetingarsingdromalogdus reconplination, mutagenesis

B ) RGBT, g

OAs tided Hefdnh €lle tlﬁﬂ egen‘él taetihg Orefers tala S/pYRf hemotigotih fecombination
GPR A gene can be acconplished by a variety of
which gequinasa kensauanse pﬁ%eevowflpn of A tatrael%rqonstpeﬁt (e.g., vector) into a
mamm%ﬁ%rgéol?ﬁ e§ J}lel?é %l?):&/félﬁg 1§J§és[%168 %TFHcQtQ%%{ﬁ rrr%ctogtlbu&en Yltg r%l .
correslam“dlrge;ﬁﬁ&ort ef:ﬁnaoiuo@}c a:cmhsdqaen@atf th@gmomm ibdcua t{EREReDfor alteration

used. herei.n the term"gene targeting" .refers
(c.2. g dosTe WERBRCIGS B8 XD TaoTBIReN eI ecith g dusgoe capable

of conﬁn‘ﬁ‘?%qe? BﬁHﬁWﬁté?&le"t% thOEARIEASIsRnOf TRuS, ﬁb&%&dg&gs recombination is a
constrct (e.g., vector) into a manmalian cel g.
procesa(ﬁ ESmmold) bywhi¢h a partieslag B\ sasjubucsatan barrdplae@owbamwogenous
a. correspondin ei.c
senetiElly o BiEoH ST G E TS UDETL P BPLA I8/ BP U ugigehich have
been gefetitally Ghgihetdtd B Be hdiRsIBRYuS (4.8 .0EbifplitEer@iryd ¥OgRRAUSgenous
reconbl nant nucl ei c_aci d sequence_ capabl e of
nucleogide sesuenereizhe penmehichlis wreatedbier disrumiondingagen segombine with each
[
other s?g}? fiat %@ﬁ%ﬁleﬁfﬁﬁg L&&%Hcg%&gtﬁg ggrP gl‘%r&OBﬁAﬁc 8lga‘§egizlngoa e.g,

integrddds we}p)l the ecrréyponding pogicion s tlg:emelbgmhk germng| neer ed
sequence. Mre specifically, regiqns t he

t
vé&tl%ﬁd Rersiern Fropeirgde r@%@.f&%ﬂﬁp@ﬂ% gpﬂe@raé&? tggn%“ recombinant
DNA eot | g§eﬁer§teg for ﬁl@?ﬂﬁl’% J¥B ¥ &Hevok fe@sﬁ)}? Bf Qgﬂ&gﬁ@ﬁﬁ@eotlde

sequence o e gene I's targeted fo
sequemteésb wptis ©rbd used intheaonsteuntioh IOIﬁ ethmr tmoeﬂvmnt)mhréq:oteknshquences.

that the nuc i de se enc he targetin ctor

A8 s RO e s e retsrS ey e sl B8 el with
respecEQ th@@Nﬂ@'l RErdiASIohiaP locab. Mige %Béﬁ!lﬁﬂ? Uhe %ﬁ‘ﬁgenﬁﬁyﬁé&@ﬁrs to the

her ei n, ‘construct" is neant recombi nant nuclei ¢

status gfthg ang@a—] er@PRI0Y @@@ﬁg.(ﬁlﬁlﬁtmgpmmatqd@n tha X ¢jwaposome. Since female
mice HGEfY c‘iimgn% n{;'ees R)liléeotg)a%eoeogf ﬁ%ﬁll%&z@rgé&?éeo%ngﬁlg@s w11dtype mice

Sp ecl 1 huc tde Seque
(XGPR'tOHeXE’%?ﬁ@f)I; hettiozpg@fs rﬁicb QXG?’%%*QWPHQH“"M uch@abzydeus null mice

s used herein, the term"genotype” refers
oo ﬁ@%g’gheﬁsé N RERBETISF. Y BF6 FeATQP NS BEYe iy géven cell.

This X3HRb&h g{&@@%ﬁh il fHdSm 16 c?lﬂ) Qﬁd {s fehlr f.(ﬁenlea ?oRFﬁl%mzatlon

genotype refers to the status o e ani nma
Thus, &l ﬂeeialzsmw@l?ﬁdt@re hateloaggdtes) raughihbalKthelveDsrosthaergaBisne evill express

no GP;(EB’F chwgsetth ?‘é%'\ﬁgi(éﬂ)eg éa?\r’gglstorreag tyrﬁecajle?ea&@ﬁmgs hash geen
inactivated) while the other half of the cells in the organism will express normal levels of
GPR101 (because the X chromosome bearing the “null” allele (XOPRI0I-nlly was inactivated, and

hence the X chromosome bearing the wild-type allele (X 'O

) remains active). Thus, female
GPR101 heterozygotes are complex — half of their cells have normal amounts of GPR101 while
the other half of their cells will have no GPR101. Wildtype females will always have normal

amounts of GPR101 in all cells while homozygous null female mice will always have no
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( ¢c GPRIO. +) ¢ GPR 0. +)) heterozygous mce ( c
GPR10. ) ¢ GPR 01-nul. r honmobzygous null mce ( c
w@ERR L7l | ¢ GPR101-nul 1A fem&l e Qnly Qne ¢ PCT/US2009/003094

chronosone j s active i ny given cdl This X

chronosone inactivation is randomcell to cell and is

often referred to as "lyoni zdt-ion". Thus, in female

mce that are heterozygotes, roughly half the cells in

the organismw || express no GPRIA (because the X
GPRlthmcamasre MzdamicechavhenedY chrogmoeorat (whieh lackRRIRR!L gene) and one

has i nacti,v e ot er .hal f o
X chrogfipRe tHioh s e PR 1o bBie’. 1 Bt Hate ydiian iy, bESfone or another
genoty@’Rl\&@d t b@ UBERIMY mice WHKHERRoRRAIdnfnt\Sf GPRIOT in every cell

Ilele (qu -null) was inactivated, and hence the

and knxcleqw 61?0150 hmlmhﬁwecwxpsdGWﬁel i evrecels GPR101+)

r vV ,

BRI Bl LR B o SR 0 R R ok cn
mamrrﬁPEl the pvdseﬂltantzdmmtcbﬁe ndnéfe§t aofartihidan pheadtlype WAk lusdtbivgein, the term

w Wldty efermle w | | | ways have nor nal
phenq.{m rf@ger-bﬁo t@mseitmgrbl%ﬂhprr& el g p%lﬁeglﬁﬁlmmﬁgceﬁ Gftributed to a

partw\.{\g@hgtygkecﬁlav e ém@dc@@éﬁtr %%\é(g%ﬁmegxhdu:?ac lrﬂmﬁeﬂag %tered metabolic

e one me (whic
homeogtsis) and one X chronpsone (whi ch has the GPRI a

g‘%e Fs)jé—lpu&?r}sgglpg%énan( S t(r:%rg%onl é&?}jealﬁpa}vgr?gga %ﬁe&%?r%%v&nock out of a
gene Opgl}leﬂ%% ‘h&clQbut@TR gdnel NKAYEK-Butsehlso aitdudendalitidhal knock-outs,
1 -null) mic e that lack any GPR A in

where glxg‘ayom; of the taxgetgene s pcat uppe far example.exrpesure of the animal to a
substaﬂ%eﬁgi}gqo tr@?l'g e%&artge e%enﬁ?iteratxgg 1Str%5&%093 ﬂng né’?l?ecﬁxapwomotes

recomPiRktidrCatl tae taﬁé&?@ﬁe}/ﬁ&: (ehs, Crzdm theCe*-lox syshemb & wther method for
phenoty ers to the resulting biochenical or
dlrec“{)&}@té‘lgégg‘ﬁ’élalté&‘ﬂ%@@étﬁé@gyattr| buted to a particul ar

%ﬁ%egllngl(%gm [FRagh ate(?] @r]e@e%hgn é‘rmé%lfs QHBmologous

tere met abo nmeost asi s nock- out
recombmam&ghaﬂedshlghhy dﬁﬁcmmt@mgmemglawrimglsssthla\lhatgaa be used to introduce

B R RS S B R S o
recombip@&irdd 48 %o%ﬂ@&ﬂro@é‘ﬁl%lled\mh@ a?t' (FRTeRhmple RE Z‘h Etadlg Aature

gene can occur upon, for exa exposure of
B,otecanz&aa 149, 2060, Fbeoneeals mwurp%nesﬁ 32868 (198%eand Datsenko and

Wann?r 7o a?\}ﬁzgt 6%? § ?}é’gl P t - g@§6§¥{'§1e§}\25é%‘_r%§o%£$eﬁmg can be

found hheo&& o1 bR XABMBE ReW) Gertt. 38t BE1-88RLO0N) ah8 Coplatd bi &Iy Ndigre Rev.
t ar get qune alteration postnatally. Reconbi neeri ng

Genel( e ha0p brvhighi peeradlingerperated @ﬁ@p&ééﬁfeﬁ@ce i their entirety).
hﬂ%%e‘%ﬂ%{’&n r“@&%ﬁﬂhﬂ/@ aﬂ:rt'lvg ??c%g or lgihlb eeﬁlf z{ 5:%%@8? stabilized in an

enetic englneerlng e use
active istatg lﬁbdmemsrmhatthmthmu’ghanhdml ef tlfeechmeto titsdigand opachemical
f a vector, such ei BAC. Met hodg
equivalent thereof. A constitutively actlve receptor may be endogenous or non-endogenous.
“Constitutively activated receptor” shall mean an endogenous receptor that has been
modified so as to be constitutively active or to be more constitutively active.
“Constitutive receptor activation” shall mean activation of a receptor in the absence of

binding to its ligand or a chemical equivalent thereof.
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reconbi neering are known to those skilled in the art
(for exanple see Zhang et at, Nature Biotech. 18:
wWAa3mdAr722000; Zhang et at, Nature Genetics 20PCT/ERS2089/003094

(1998; and Dat senko and Wanner, Proc. Natl. Acad. Sci.

USA, 97: 6640-5 (2000). Reviews of reconbineering can

be found in Court, et al., ABAu. Rev. Genet. 36:

361-88 (2002) and Copeland et at, Nature Rev. Genet.

2 : 769-779, 2001, which are all incorporated hereln

Blihertemasrléﬁ cell’ | as wsné |hﬁreemte|f¢retq/plurmgteus@ublh@m stem cells and to such
plurlpotei Baﬁ mL{[aé earq a s o Seim rtgg{l)lc dS gmg?th ﬂ.{*l%glﬁtn%ﬁ limited to

IZG

cells mtthéela@i@ciast@chge@faévleS@nérﬁceptor to lts ligand or a
chem cal equivalent thereof. A constitutively active
r Ste spesifigraptagsnesid e At dirested pHtagaRRsie i@ $Toduction of a specific

predeterﬁ@%ﬁ dhtah'éé el ﬁN%géqt\ﬁEﬁc%d Mé& @st £k sﬂéﬁ?ﬂ! dcr@g{égglgbtsbs qan be found

enous recept or at has een nod
in Samtbtmfktelt alif Mobdcylaa Clonisg: 0k thofa&rerauabfl}Sﬂ{ Press V@89 pp. 15.3-15.108;

WeineEgi il Gierort 2015520 DB SR ¢ o SIBLEREHEY 51 gk P01 a08): Jones and
wlmstbxtfér Bk&@d}ﬁzﬁ{es 8] £ B8g0303h 9By UBYRE L all NeRAS AdNE RESTIBY 7349-55

used herein réfers to pfurlpoten
(1990)9Marqlt) land T@tn—:mh d&dre strahdedhn 6550eH) (11989); pOd &hu, Aealllﬁochem 177

1204 (A JEbEn S A Wb AP te  ber P S Y B B ocy o

stage of developnent. "Site specific nutagenesis" or

" S ir s%-1.s a production of a
MET}@%&%WWE%@Ml n a DNA sequence.
thods for site specific mutagenpesi an be found in
RHEOTR| oSt & TaRRacRE s GHHGES By IyBIegr oy of @ given
transgé}@nﬁtalth ke i%sasm%%%? thal Bermhi®y the Rpréon ¥¥thBean§fend! Methods for
Gene, 126:35-41 (1993); Sayers et al, Biotechniques,

produciig trzﬁggerﬁc @1119@9 areggnggll:addscvubnd by d¥4gmer and Hoppe (U.S. Pat. No.

w573 S SRR, pbB: A ISR AR OheBL sy g v

“Manig\@abirighthe W\Qelﬂiﬁ%r d£4 1.abbratcky MarubPBihd edatiéh @dsl, HABa, Beddington,
%lochen1 177: 1204 1989) 6&zlch are aII |ncorp6rated

Costantigy @pg) L’ng,r@?lérsé’ﬁ@é %ﬁerﬂeﬁbPraéW’rb’l iressy 1 9B s aggrall incorporated
herem Qf@l@n@%@#@hﬁ GF}{;; gau @fégigl% ﬁl?]rék%?iﬁ)? e%enof"?uc sequ nces is

ansgeni ¢ ani na ration
transfegt:ﬂ &R nticrigjgetion intd mfdrhbze@mggnﬁ" he miaroimjacted egdsadre 1mp1anted into a

pe t he expression of the transgeng, Methods r .
host fepya e i Hi§ RIPETGER SECSeR Al WE SKEIeSR R PLjhe A B&ipseenic

animalgﬁay%g?{)%fc%g fmg?gccf@fﬁléed EQ%SC%&(}IH a Srf:hln%% gﬁ gﬁi}nals including, but not

1imited41¢38pt44842n(ph98&)s bids] nnamn‘lwaqudﬁ&ht ing the I\/buse
ATt OB gRe Y anatames o8 oofaped Sy eppEBRR stem (E5)

cells fdraROEHPAONRIIBSrarkBOMes, THRitfaRs@ne @in'trotiﬁ@darlﬁﬂ)r @h®¥onic stem cells
and the transfected stem cells are utilized to form an embryo. ES cells are obtained by culturing
pre-implantation embryos in vitro under appropriate conditions (Evans ef al., Nature 292:154-
156 (1981); Bradley et al., Nature 309: 255-256 (1984); Gossler et al., Proc. Acad. Sci. USA 83:
9065-9069 (1986); and Robertson et al., Nature 323: 445-448 (1986), which are incorporated
herein by reference in their entirety). The offspring may be analyzed for the integration of the

transgene by isolating genomic DNA from tail tissue and the fragment coding for the gene
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herein by reference in their entirety. Typically, a

gene flanked by genom c sequences is transferred by
worR@posa1pection into a fertilized egg. The PCT/US2009/003094

m croinjected eggs are inplanted into a host fenale,

and the progeny are screened for the expression of the

transgene. Transgeni ¢ ani mat8-may be produced fromthe

fertilized eggs froma nunber of animals including,

but not limted to reptiles, anphibians, birds,
identified rprebryentindaliDNA-- hyﬁrtd@;amamtapdahgq,ues (‘Ee)utheamslgéchl cBiol. 98: 503-517

B T A A

tORNSPEN Of tife inDértiAedinsé BoRitiag X6IN 6 @lldifies Elonsthedn-human
the transfected stemcells are utilized to form an

transgeaiganypals Egtlgemwgntmnear@tgrgwmgdhgyelbup cultirgg Another aspect of the

e LA ALL AL IRVARR o 6 AL SRR v s

been 1rﬁrodd¢eely c@itaidlng, seljiadnce e wBtH: alldsbit #blorhd1Bgdysly fsesmibite ito a specific
Proc. Acad. Sci. USA 83: 9065-9069 (1986);.
site of F]?GB’@Ftt celis gepome, ongsaAvFnces Bt alloys itjo gand 915%5” Sqmrr@ﬁg%mky
r Yy | ¥
RS (5SS e Ry
particutan subjeem:sb duoetothe ipsageay ion gotgeta pragebiaf fudna ¢al. | Because certain

tissue and the fra nt codj or,_t dentifi ed
modifggj O8] RS EF UniA SRR AP TP U U o EURGHgaton o envirdimental
influenc & Y dhesrd eré' mMPhot, Bl fakt, b %denbifa 1o e datdhf 2kl BhiiafdstilBincluded

i ncor porated herein by reference inits entlrety)) '
Wlthln(hﬂesca@q)@ﬁ{heéﬁrmwsﬁd!h@mn on pertains to i soI ating

éﬁnoﬁ%r SasI?)efc'tEI ttéme uﬂveezlﬁlftoﬁ%ﬁ}t mg tog\?eg:\tlar% g H(% Ceei ?ﬁ%n{h% term “vector”
refers 16l udlefs aokd gioleuleacupasle oftrahdoriimpy/adihed hupleld Ridit \Ivﬁ'lch it has

host cells into which a reconbinant expression vect

been ligked; ({ane thpe At YestoHAS “Bbﬂéﬂnd nivhisdrefses tocoitcailatideyble stranded DNA
loop m?c?%Hf%H%ﬁém‘é/ﬂ?lcﬁN% deBW ﬁtqaﬂ bE q’lgtgd d eﬁ%‘%{sﬁér %&%We&%r is a viral

a specitic si t
vector,sdguen additivhaltDIsAl sxegmehtstoan ba higated ynto Ithes‘eral -gleamtde nCgrtain vectors

ine into the host ce
are cargyg e SLBBAMPHSToPLGRHPPEIA Bost AL B hIch hey 4T irpguced (c.g.
bacter&a&r&:io‘fé"hﬁfmgq&' Bh&6Hial Rlgin Qplteph@atfoﬁ%.n@ ePE6MA] Mammalian vectors).

potential progeny of such a cell. Because certain
Other ‘rmthrsf {ccans naymepisayalgveumalian sm@e)ezdﬁ mefegretedrintoi theigerhnee of a host

cell upBrP H)Srl hg&#gvnf,] a{h %gﬁt Cregg’{;r\l/ gggaﬁaﬁegg{gt%dj a nce%’btgstﬁ% Fost genome.
Moreo6@! ertaitiVecdde afd ddphbliedEldirdeshgiht bk predsivh sfcgepes &f whith they are
termas used herein. Another aspect of the invention

operatipelytlimked, Sushveetosrage rofgrred kohairip @ nexpressiongresiorye dpgieneral,
expres{ i6h GEors Bf ﬂtlﬂ ?h&onﬂﬁh%t%ﬁ%ﬁh& c{ﬁg? %: C e91if1{1 t eafgr%leoé‘ I}Ialasmlds.

ransporting el c acl
In the ﬂ»resrdne@becﬁlwubxy, plastmideaidtvecwracdneasnad thtérchmigehbly as the plasmid
refers to a circula douﬁéﬁistranded DNA | ogp into
is the Wﬁt epmawgi vsA e Ve et e eRih g I vention ‘édnte%lﬁﬁ’t tqdpclude such

other foRE Ak p 8GR VedtSrsBsdthRlviral vectors (e.g., replication defective retroviruses,

adenoviruses and adeno-associated viruses), which serve equivalent functions.

The recombinant expression vectors of the invention comprise a nucleic acid of the
invention in a form suitable for expression of the nucleic acid in a host cell, which means that the
recombinant expression vectors include one or more regulatory sequences, selected on the basis

of the host cells to be used for expression, which is operably linked to the nucleic acid sequence
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vector, wherein additional DNA segnents can be |igated
into the viral genone. Certain vectors are capable of
waedon@teus replication in a host cell into whPChUS198%003094
are introduced (e.g., bacterial vectors having a
bacterial origin of replication and epi somal mammal i an
vectors). Qther vectors (e.gl0- non-episomal nmamal i an
vectors) are integrated into the genone of a host cel
upon introduction into the host cell, and thereby are
to be exprobsedatach wguhg)rwsectuetnh@ atrodtschéndufer exvordeniaGoeddel, Gene
ect irec
Expres§igp 13 Brol s MgRanigeamelosdt 1B, AR Er S, San Pieeo, Calit
(1990)| WhitRGs ingbiporaErhértin B RfdrélcRlih @ ch@rehierRedulasry sequences include
‘expression vectors." In general, expression vectors
those ficlydirgqt constitutivecsptsisHignto @mcke@mlmsequ@yean anany ttEpesiaf host cells
d t
and th(g,sg %lela{ cﬂecft eQ r%?s ion (?)fr t,hfle (rr}g%lgg é&){l Sgég&lcﬁt%gr e é:'ﬁgtglg‘jb}fbgt cells. It will be

apprectal&ﬁi l@l t&sm Si(llﬂﬁi 1hhbe i shiat claydignyofulseekfressionofectoe ctnodepend on such
ver, the invention is intended to in¢lude such

factorsdlts ﬁléer choisepf the hest ﬁ@l‘lj g%bq)ﬁaqp@gg@dstheég\@l‘ gxmpqsgqn of protein desired,
etc. TlYee sSioh Srebrors & dﬁﬂé ikRhi G A St drbéﬁ?ceﬁ%tb%\éktr éé'f’l@%o thereby produce
ovi ruses and adeno-assocli ated viruses)
protelrrsalrpept&tqsu inaudmg fhisioe praseias off peptides, cmbodedrity rawlﬂl@scsdms described
herei vectors of the invention conprise a nucleic acid of
€Mt he invention in a formsuitable for expression of the
NEtel BEdmBihist elxPre@siBRSEcte Al Jf thorhvemi s DetdRsilgnéd for expression of
reconbi nant expression vectors include one or nore
the targ@ ggm@myk@wwm&ary@@p selledF arexamplepthsitarget gangeor fragments can
be expreﬁ%edl act?n%l cggg P% deE];‘ ?}:{(J)Ei i ?%c‘%ggl:ls uslngma&no%i%soexpression vectors),

yeast c@H@bﬁﬁ&xﬁﬂlall&lﬂ céll9. SgithtAE oY cBRS MR iRasRd fudiRsg G Goeddel, Gene
for example, in Goeddel, Gene Exgres& on _Technol ogy:

Expresw@p%abnqlﬁgm\é?theqiwﬁ%@olwa adsnais PressgbanPisge, Calif.

(1990)%#110‘1 is &%81%%}21&&’\@&9& Blysre'fé}g AR ﬁt@%ﬁgreﬂer&lt&ngﬁvely, the recombinant
f rence rn its en egul atory ‘sequences

expresi;mn edter ¢dnd3>etranhcm:lhdchn!dermmslamdsn vired.i ve expressi on of

ucl eoti de se nce in ny t of .host cells a .
BeeraRhEes an RebeerpEs Bt galE Caeaguatinialian expression
vectorSEQ%BE?oPﬁlaMlnﬁdTlaﬁ%&ﬁé%ﬁoHQéétoﬁ%élﬁde pEDM4 {Se@& B., Nature, 329: 840
appreci ated by those skilled in the art that th

(1987)ced |p@'hT2‘.1‘TC (Kanfepreeasi BWBELEL 6r 1840 988 e Whanused dihmammalian
cells, tE]? g)ﬂ)g?sgl, %zv&:tcpotr 8 go?té(ﬁg}mf ];otn&%be:? ‘g@%’i ]%ﬁl’lgFé %y g{rg‘ rﬁgulatory elements.

For ex&t@ple! &hmmBAlY usdd BroRudIe 98¢ @dtiveddtddi polgbmah@&denoviens 2,0n
can be introduced into _host cells to thereby produce
cytomggalpvaiup gnd Birpiap virge 40. Faepthar wgtablsfsqxerﬁsweﬁéﬁtms far both
t [ [ irb
ok, SORE IS B UG B G501, .7 nd
Maniaiig)Vie Molecrula(ra(ﬂobmgdASILajmeaioﬁydﬂamw.rMs eadnCold SprmgtHiaret
ene_in oka t|c or eukaryot el.l's, For
Laborgtgry, ?akdg§¥ be atosgRBhtiss Q?f%épré%ﬂé%bgéd‘? S5
bﬁ@xbﬁrc'eﬂlcaﬁ Bt by gfbfkgrg%%c Br eﬁl@.ryotld 318 Gor eRArhple( Stk BAIs can be
bacul ovi rus expressi vectors
bacterial cells such as E. coli, insect cells, yeast, Xenopus cells, or mammalian cells (such as
Chinese hamster ovary cells (CHO), African green monkey kidney cells (COS), or fetal human
cells (293T)). Other suitable host cells are known to those skilled in the art. In one aspect of the

invention, a host cell is derived from the transgenic non-human animals described herein.
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yeast cells or manmalian cells. Suitable host cells

are discussed further in Goeddel, Gene Expression
wdewbngd7ogy: Met hods in Enzynol ogy 185, AcadenPCT/BSBe%(03094

San Diego, Calif. (1990), which is incorporated herein

by reference inits entirety. Alternatively, the

reconbi nant expression vect-ofl can be transcri bed and

translated in vitro. The target gene can al so be

expressed in mammualian cells using a manmal i an

Exgta3NArcandetinroduezd inpd psokafyortis mmukamotm(mﬂéysa egnventional

transfoirggtgié)nr %ﬁ%kﬁfg?’t&%fl%& rﬁ%?se |hereéwé% %’rm3 2?rans%%l:}na(‘uon and
“transfediAP ate inWHABA WS REeritd a NRFBH! IfAR-1e8bdritzed! tBéhroues €6:Sin@Bducing

vector's control functions are often provided b viral
foreign ruglgiaaed (.6l b iwto FhestegBnprlading phosnba fe or calcium

chlorldgr ?gg%ceié%ti% D%(?\r]:f g&grafnrr%%&f%hX “g% @tg'g 'i‘i%X{eﬁﬂén D electroporation.

owrus an I'man virus

Sultab&lihéthdiﬂs&oﬁtf@lﬁsﬁ@mﬁgl of tansfeRink Mostoszlls cai bk foundtin Samlbt’bok etal
eukaryotic cells see chapters 16 and 17 of Sanbro

(Molecylar GipmingA Taboratory Mgkl s, Cald Spging Harber IGbSFﬁt?FgX Cold
Sprmg"f*lég@&%d%%?eftg%o gboldzgﬂwgf‘% Q’ 3@'892; dndBfHRp [aboraéory manuals.

oratory, ¢ oratory Press,
Spri ng Harbor, 1989. A host cell can be any
[ r I host
MET*&I?’#‘?FZ@%%%%WN SRXfENSORAMUMARRARRE, Moot

CHid iaventmagirovidesnapthed< @lldosrefepred v hromin @i scmlehmg (asswkf’) for
i B e ST (GO A an S
peptldészﬁﬁadgmlgeh sﬁﬂll'hﬁ%&llélo%al? 8t aﬁw%@le&ﬂ@é’%r bhet Hﬁl%@) which

I n t art. In one aspec t he |nvent|on
effect (s madmldte, |1shlhr§rnedecc¢ preyemttdraevarse) slge@nsee related o pergy metabohsm
oduced

such of SRegT Y TBRAPg % DOV RIRETTE: La0 L IHE RURE Moriape 2 disbetes,

anorexid RFobAramBchiex. A aRaiREkh Oimolieialing Gsenoddatord'as “modulate”
herein, the terns "transformati on" and "transfection"

refers tgragonistngieatageniziriesthe (R O} geqeptyy. dr particulap degsgenignon-human
anlmalgég;h%i 1%?51%10&1%% 'bQ'ilE ldqﬁé;]}%fgglrcg 3{9&8} @dng%(%ﬁi aéfgecﬂ}/e for the

0 a host ce Cl um phosp
treatmért|og iptdVieAtib 1061 discases refatad to dnatgyonctabohsm Compounds or compositions
DEAE- dext r an- nedi.at ed transfection, 1{1)0f ecti on,

can bedderdified hyradministering A esh PGP RIS oS ioad p sPigRgIchon-human
ammaltcfoHec‘ {\ﬁgﬁﬁ éon@aﬁ:luhé 1ARstRB g%uﬂ@l of Ebn%%g?t'i&f)%th %B organ, a

onin A Laborat ory Mnual
tissue @ad. dskShutal mglslera:b bncellse(bxgr,aleonoylal @k or Sp1stla geﬂﬁrdgolved from the

Laboratory Pres ri bo N. Y. 89) ., and
transeqj{ RN OTER BF T, BAGHSPCRe e PRRo B QP s TR Gt Berey
metab&l@hk SIYRNr M?é—&)rﬂi@mhﬂuﬁmdl Qg ], ebide r BB SvAladie® For

referred to erein as screenlng assays for
exampled evandigata ggensdan be esssssed i the transeniapen-gpmee gpimals. Test

compoun(rig3 grucr(])crir?poos{tlong Gt gltér engtgy rH&QB&lgsﬁ'Fc éﬂfecctlve for the treatment or

prevention of diseases related to energy metabolism.

This invention further pertains to novel agents identified by the above-described
screening assays. Accordingly, it is within the scope of this invention to further use test
compounds or compositions identified as described herein in an appropriate animal model as
described herein. For example, test compounds or compositions identified as described herein

can be used in an animal model (e.g., a transgenic GPR101 knock-out non-human animal) to
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pepti des, peptidom netics, small nol ecul es, snal
organi ¢ nol ecul es, or other drugs) which effect (i.e.,
worp@ahied7ed i nhibit, reduce, prevent or rever selCT/US2009/003094

di seases related to energy netabolism such as

obesity, netabolic syndrone, dyslipidema, insulin

resi stance syndrone, type 2 Idi-abetes, anorexi a nervosa

and cachexia. As used herein "nodul ati ng" or

"modul ator” or "nodul ate" refers to agonizing or
determinsttheyofficadyn goxitiey, GPRIdEefeets @b treatmenh wghsusle testgompounds or

t.r.ansgeni ¢ _non- human ani npls of the |n C .
compoBHE DBl JATE R AR e sPb ot VPRIl CRBa hercin can
be used @rantdh@mblrReddIed HetefmiRe Eyeembeinisad ofdctionE sudtelestt thgoands or

energy netabolism Conpounds or conpositions can be
compogiens i fi ed by administering a test conpound or

G ' - . . .

RIPATENR: 1,5 HLAUBRRA AR RE IR b Samicure i
pharmaveoteadliytac cgptakilé hordtoxie gadipients or saiers(andgdmisiketet taltransgenic non-

nmuscle) or .cells (e.qg., neuronal .cells ar nuscle
humanggimaly o iTNeRtieR Sialik EoiF 2hSUBISIAGR- RORETITERIF rRgpenteral routes
such asfubeethSe Rk, igt}ﬁmhRﬁﬂar?ﬁl@ﬁ%ﬁ&glaﬁrinﬁmﬁl, idtRMma®d), ihhfation,

energy netabolismon the transgeni ¢ non- human ani mal,
intrathenaty@n inttapsstoasaladnieisiraticn, end vatciehrades ®oh aexehijpigoal, aral, or rectal

..candi date agent can be assessed in the transgenic
ad““”ﬁ&ﬁ“ﬂﬂﬁﬁ%eéﬁ? | s. Test conpounds or conpositions that

A (B cARFIM JFRbAPeSitisAcaRPe Reteaifbestysitodiobctidhe on GPR101

treatnment or prevention of diseases related to energy )
receptarebyifot examplaidministesing itmtestugomnoung oF canpesiien Wowéq?type mice and

ents identifilad h - i be r ENG:
GRIGIGGE oA, JF iy ¥ DR BN eI SE FRRip wilduype
mice, Bul YieNihi GPR 101 Kndck oak miss thedshe aen@uamplmd@i composition produces the

conmpositions jdentified as described herein in a

effect yehapgingdheagivitrsPRe 1T the tgecompoupd H%?%PPRS“#B{] causes loss of
body \%@Eﬂogsecgtkﬁ)zl& fEO RN rse £ RIPAARaké Wllﬂeﬁgggltzé,?)gt A8t in GPR101

el h can be used in an ani nal .g.,
knock-aut mazesthenitle: t€RRlo@ipoknd ok eaupositdon is Uikaly tarbieranlartivator of GPR101.

todetermne the efficacy,.toxicity, .or side,effects. of .
In contR0gt e AP EROULS COReS YRS IPreBro Loy Siight n increase
in bodMedt SATRAAIrak Shotease 88 FoddRRRENEEN Rist ESHIPRMUOr @Bfposition is likely to be
I dentified as described herein can be used in an .
an inhiditoned GRRHRI. I thefiestenomnoand e compoitivnsprogaces@nicdiscoin both
an.Such test und 0Si.t ] -
it B TR S ATBRT 0 Al DAYy s

produchelité fdces by EtanphmarGRE BOIt activityy accept abl e non-toxic
excipients or carriers and adm nistered to tnagggquﬁm
nbHRREIACHY Pha fost eAmPeHad ot vemPREHOBFam b tesisdie (R 101 knock-out
mice. @gg&&kﬂﬂé 3F L1P&kts %:e‘%ﬁ iff Wﬂﬁw & mik@af W& §E|e11 EPBPRI 03 ¥ABcI@Sut mice,
subcut anéous, 1 ntramnmuscular, 1 ntravascul ar,
then thenést actapowld ori cohipesiziealis notrpatifit fanGPRb@Y.at hecal , or
Isﬁttqrqgggg thq?qe gq}lg?nnlﬂc%%;az{ lgeays,slpg E% gf?tggmi%gtw re%“er %)fo(t:i?yScaused by a test
compound or composition is caused by altering GPR101 activity (on-target toxicity) or some
other mechanism (off-target toxicity). For example, if a test compound or composition causes a
toxic or undesirable effect in wildtype mice but not in GPR101 knock-out mice, then the toxic
effect is a byproduct of altering GPR101 activity (an on-target effect). If the test compound or

composition causes a toxic or undesirable effect in both wildtype mice and GPR101 knock-out
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adm ni stration can be used. A test conmpound or
conposition can be tested for physiol ogic actions on
W@RRbDI27e€£cept ors by, for exanpl e, adm ni st eriPgr/ukm®09/003094
test conmpound or conposition to wildtype mce and
GPR A knock-out mice. If the test conmpound or
conposi tion causes an effectldin wldtype nice, but not
in GPRIA knock-out mice, then the test conpound or
conposi tion produces the effect by changing the
mice, then thmtwyc effRit@f the test qomepaupd or compenitien smot tlped fa anchanges in

the s RYRR TR oM el Y | acype mi ce. but hot i

Gl GPR konosdsrsttiti velyGRtivé Rfide tlg bé particGRAP Aserd] testlng, for
conposition is likely to be an activator of GPR

exampley a ¢esheqrareund; ar copposision thal myshiriectsascibrmedyity @fnGPRlOl Such test
compoﬁﬂ{t‘%#a S RRRE b ﬂsé%?ﬁ%rggogﬁlhn g{be lﬂfa%en gatie%tmm{ anorexia

Al OF AR Ihcrease in est
nervosg onpazhexia o Siree nipoecéptonisiastivatkd inytht s hizeathey siudd besensitive to
of. PRI A he test compound or conposition
powm‘ﬁ[‘é‘ﬁﬁ’é@? ‘%frp}}eé]f(gc‘ia‘ivﬁybot h wildtype mice and GPR A
knock-out mce, then the test conpound or conposition
Is not producing its effects by changing GRPl O
a& deseription Phexampe embodinyents ofzthe avent ms. or
conmposition can be tested in GPRI A knock-out m ce.
For exanple, if effects seen in wildtype mce are al so
EXEMPEERICGATIGMNR O knock-out mce, then the test conpound
or conposition is not specific for GPRA . The GPR A
knock-out mce can be used to determ ne whet her
EXPERIMENITAY. BROSEDWRES t est conpound or conposition is

aus er A activity (on-target
Genera(twlo?%ﬂ}ﬁ/log ﬁ%ﬁ?é)%éﬁ@? mechani sm (of f -t ar get
t QleGhig¥ling ¥ mByBRR! sBom (ES PecllS Has Ql@ém%lgégel‘a{e mice lacking GPR101.
conp05|t|on causés a toxic ‘or undesirable effect in

A replwemstnyq@eemmg gomrituchwes pmp@@mtﬁngmm@bmlﬁp@é chltorrmsome (BAC)

.effe r od al t n
genomi oS e 00 P oy 85 0 R B StestPsciisgiggorrion. The
BAC Mne@%mgirfebﬁﬁ saeifasa a2l @B%@oﬂfonlﬂfdﬁﬂum e gueaict ENCBI Accession
bot h type mce and GPR knock-outm ce, then the

numbey Hi;_H0BPIQ) spangring the coding cxgRpBedingrthe g eden grpsirgmoved and

replacfflich i RSt BrERAIANER (RS GIEFRE) clishlle OThERofic DNA
sequerie for\@P R Cleis imN D O0pO8E arelis drdny posiedub4 756894 655471@845 on the
for a test .conpound or conp ,
assembfic 154 BBMTRA 4 graipessh fesard Qs ﬁﬂéﬁ’ﬁg Forward -
TCC WT G@')SPR%'G cat ThahtceerAgatch ¢ LT Gif Terat TOGTOeXC AAT CTA

intake in patients wth anorexia nervosa or cachexi a.
GTG SIadAA AG G €66pEoL TET 4KEC Tat eadi(REQHESNOni2 g HD HRgyverse 5°-CCT

ace TOCHh ?ﬁﬁ@)ﬂ&i EEYErEQ RO T Gl SR RIAOTT1f G KAER ceT Aaa
CAA AAT ATT AAC GCT TAC A-3. A 11.4 kb portion of BAC containing the deletion was
inserted into pCR-Blunt containing Zeocin. This targeting plasmid was then linearized and
electroporated into embryonic stem cells. Targeted clones were identified by PCR analysis using
primers spanning the 3° as well as 5° end of the targeted locus (FIG. 1). Cells expanded from
targeted ES clones were injected into C57BL6 blastocysts and germline transmitting chimeric
animals were obtained and then mated with FLPe-recombinase mice. Since GPR101 is located

on the X chromosome, the resulfing heterozygous offspring were crossed to generate wild-type
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A description of exanple enbodi nents of the invention
foll ows. EXEMPLI FI CATI ON EXPERI MENTAL PROCEDURES
wazmenseon of GPRI A Knock-out M ce Gene tar geCi/Eg0091003094

enbryonic stem (ES) cells was used to generate mce

lacking GPRA . A replacenent targeting construct was
prepared using a bacterial -ark4ficial chronobsone (BAC

" genom ¢ clone containing -100 kb upstream and -40 kb
downstream sequence of GPRIA. The BAC cl one was

(+/+) aed Gomeey goais o Stuldatsulaemlaltmucbes wegrcopflugeRirgnale mice. A three

primer g IGRA T Cd, SF e IOHG, PHEneDEE P et ool 1171 The
followfn@'ﬁ%’ﬂ@ ii‘x‘i’errs&ﬁﬂe%G&dfr&mtmGam
Ires- Cre Frt - Kanamyci n- Frt&grlres Cre FKF) cassette.

TREQUENDIR: 3) BO% s o0 JaRCETT GICERRQTGISTEA KK 06086
B SR | B BB LEAPRY 0l Y o

quEez I EBst HDQ DAGDTACTTEATGSI T ATTTTATGSCA AGG
C TAA CCC TAG CCA CAT GTT TCT CTC GIC CTC AAT CTA
@W@A&) T840 CEECCAdy G GG CAKLGAEQ 1D NO

NG R 2 F SRR S AR AR b o™

GSEQTACNG: 3) HD 14B. 4 TRIGEOCH@AGEIGBAS ACACai ni ng the

ASER IR BT HiEPEL: oA BAd Thcar  zed anc

eI ectroporated into enbryonic stemcells. Targeted
ones_ wer eeé dentified bi/“?P ceanal ysSi s using priners

Generagwgrﬂﬁ (G Y Lopstbtivily) Act end of the targeted
IaGHsioh 5 kg‘%rtalrﬁ resfdlel 8 EPPRIGEIER H’ré&f)ﬂﬁ%ﬁdingﬁn%@ﬁ‘ 8&nformation

were injected 1nto C57BL6 bl astocysts and germline
and heheeasmssiitutive gctuhtyr(ectll\atyamlthaa®em@f ligand). nlacbrderdo tidrmtify residues

within :@{}g&ém‘lﬁnw‘;hg %%qrg\& ¥ na??gen?]fl]ﬁ%mﬁtétélﬁﬁ F?(?g\ﬂy of the receptor in vitro

studied\WéRpREVERE Affh Rinlg ﬁchDHIAeer{éb@ﬁl Qﬁ’ods@ GFEREY1 8 amplified from
wi | d- tﬁﬁﬂe (+/+) and hormzygous st udﬁﬁsubj ects.

mouseAjrain RN jaad ingerted mmal?@teéﬁreiwomlaémﬁ pEeDNA By aite directed
mutagﬁ%eélé asmisI & &d%&lfﬁ%ﬁt&lﬁ@%ﬁ%}p‘éﬁ%rﬁ%b%gqjoogph 19@!5‘1@1 ()’lpfflat lead to

aSSO\ann oW ng are
an incregfUaRcesinf whithrddntifl Al4rihB9ToNGPR3) 1 b%ﬁn'ﬁﬁ'@tﬁ@é’t @Bﬂéh when

mutatefAY Lone JERY AR ROO4y A IHSRSRGE RODTTCO ALY it phown). A
novel égﬁ%e(ég&l %H\Hlngﬂe ahlﬁ)ﬁo agﬂu%tﬁ%A%—%@ﬁ%s created.

A targeting construct to generate a constitutively activated form of GPR101 with

A397—K397 was created using standard techniques involving recombineering. A galK positive
and counterselection scheme was used to make the point mutation in the GPR101 BAC
(Warming, S. et al., “Simple and Highly Efficient BAC Recombineering Using galK Selection,”
Nucleic Acids Research, 33: 1-12 (2005), which is incorporated herein by reference in its
entirety). The modified BAC was then inserted into a plasmid and injected into blastocysts for

generation of a mouse harboring a point mutation.
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(SEQ ID NO 7) HD 142 TGAGACCCCCAAGAATTAGAAAAA (SEQ I D
NO 8) HD 143 TTGGCGAGAGGGGAAAGAC (SEQ ID NO 9) HD
WQ2009/68EIC ACGAGAGCAACCT Cener ati on of GPRI O PCT/US2009/003094

Constitutively Active Mce Miutation of certain

resi dues of GPCRs results in a receptor having an open

conformation and hence constliutive activity (activity

i'n the absence of ligand). In order to identify

residues within GPRIA that would be involved in
RESUbbSential constitutive activity of the receptor in

Body \yﬁtc%lgf%éﬁggﬁge ﬁ%oﬁf%g;ng?rpl ;Af |f gldl f:rgnmgﬁrgugg\lﬁr ain

RNAd@8ehihe s fugittidral ifipditanbe 6KGPRIO1 Qﬂbclidya@aigﬁt regllAon, GPR101
3.1. Site directed nutagenesis was used to identify a
knock-qyt miGeqMere gengated, A oub@pfeoveraﬁq:d vith siadanagdent chow

and théo ?o%igi{ \g/?%ﬁts'cﬂ ik G‘f"ﬁﬁ()lé@b&b mﬁhﬂﬁﬁ%ﬁ%ﬁkfé@%@ﬁlpﬁ%ﬁ to those of

nas a tar en ‘nut at e
wild-tyipgditRematee i 123 starting dtwlreé Weéks oftagease in activity of

S':??l@qgg i%ﬁ'?é‘lgz 2{8‘?18 C@%@lﬂ@@ff g\l’iterln}@r{gr%% %é{xggncreased body weights

compafddd vAtl- ty%etlﬁ‘fe%ﬁﬂngnﬁ&Qs rtg&tenk‘én %@E§ éf eaGPR101 knock-out mice
constitutively activated form of h A397 K397

had a i@%6 orcesse th badyngeightonea thit senhin |vqwewpa mm¢ vThege results demonstrate

e e B e i e
GPRI(] BAC (Warm ng, S. et ah, "Sinple and Hi ghly

| Cl eerl ng Using gal K Sel ecti on,

Food 1 I?Fa}ggkéﬁﬁg‘ﬁé Kour My €€33: 1-12 (2005), which is
' ﬂ?t@lrﬁa@fl aiekk WeY @\bdl'ueﬁé’d EGRR EMCRdCR-dut $i€Nt GPRYIY) knddk€out mice

nodi fied BAC was then inserted into a(gl asm d and

were f¢d1yvabrmdandtrod@1t&bom y’gtssx weeksopd nge,dpod intafe wasmsgerded for a

cvens AP BR3P S TSR HG A vy o

hour pbﬂMWﬁ@ﬁféﬁea@éd BREPRI 01 Hndlﬂkdc}ut Wﬁb@ﬁﬁ cdn@@ﬂéc‘atvith nheiSRRAD pe
k-out mce were generate knock-out m ce

lltteﬂné%'ﬁéS f &d0- a8t GPR Qlkngcd- cruéaa»r{it S?Cﬁé?véf%a\mdfw BGRry RESBEHIP). At eight
weeks"c‘f‘i3 n%gtt SP 00[11?'1%5I % gcofﬂ(}gqg aQH F@h‘éﬁm(f@m@a YiﬁEler?omtormg system,

t termates (n=1
and a ﬁgmﬁtam gndiéasta fim extaliood soxm‘urr&geby (PRR HHemack-dat @Ric@was seen as

oppos%ﬁt&;h%w ftggg ggfgﬁ?ﬁ%& Ifrtxlogﬁ) t"lg1etr§e tsfsﬁ}gf\gerég ﬁ)ﬁ{ @%k‘?@? %Fays arole in

the reg%m;oﬁqf%eaﬁglzgevent een weeks of age GPRI A knock-out
1ce had a -10% i ncrease in body wei ght over that seen

in wild-type mce. These results denonstrate
Meal Pattern in GPR101 Knock-out Mice

In addition to an increase in twenty-four hour food intake as discussed above, GPR101

knock-out mice at eight weeks of age also exhibit alterations in overall patterns of food
consumption as shown in FIG. 5. The GPR101 knock-out mice demonstrated an alteration in
meal size as compared to the wild-type controls as shown in FIGS. 4 and 5. The GPR101 knock-
out mice consumed larger meals during the dark phase.

The data demonstrates that GPR101 knock-out mice have an increase in body weight and
food intake, and, therefore, the GPR101 knock-out mice can be useful in identifying agonists and

antagonists of GPR101, which can be used to treat metabolic diseases.
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that GPRIA in the central nervous systemis required

for normal body wei ght honeostasis. Food Intake in
WERRI/DK27Bhock- out M ce Total food intake was eREl/US10821003094

in GPRIA knock-out mice. GPRIA knock-out mce were

fed with standard rodent chow. At six weeks of age,

food intake was recorded forl@-twenty-four hour period

(FIG 3A). The results denonstrate that food intake in

~a twenty-four hour period was increased in GPRI 0 1
High Hah Bigt IndicediObssitsindGRBAP bKnapk-Rut Meder wi | d- t ype

oM BRI R0t peBe RRackD flce SIE @ hott Hacdy 35 archow diet

(Forurd@lgb, di@t3008)qae 10 férala amdsn=8efop GBR 01 /K @) eroapigh Hsrdiét(@5% of
 ab ani mal nnnitoring syste and a significan

calorigs drane . Rgsgarch Diptss B Yo AeThEd WY a@Rbeork%Bﬁ&béﬂo) at weaning
! Y
s 535 PAR5 OUBRS e 5 e AP ROE ierc,

GPR101K © mibe fddea ¢tagudiat weighafioreehin wildype Meattol PERIGe 6 Offinote, the

) GPRl QO Knock-qut M ce. | n addi L. an. i ncrease in .
differengg:Hy Rady gyme gl?FW?e_@o‘HﬂWP%&%A GERIpLR0GB1c Batrgues ereater when mice
are feo(e\%;ﬁggfztltlﬁ?f{“(h@.uf). B BmpdsHizh o‘f@rﬁgéfe@fch@@??%‘%sgessed by Echo-MRI

alterati'ons I'n overal.patterns of |
at twelve vaekpof age, asli@tesvhatithe FicGasSin bridy vaERghtds dunciincrsased fat mass

' de strated an alteration in hZ€. as .

16, 8 fherelngie fetird bptihipperd: AECERIRATfiRe ity 1n
additié) e knbRRoUFRIRAPR KN QGkis@Uhcrehded sedtsuiyRed High gedietmaluted obesity.
during the dark phase. The data denonstrates that . ,

In sum@mRry Ghederfoutingsidemenswatedhat GIIR | Heagenists are likely o Wayeanti-obesity
and, food. i nt ake,, an . .he GPRI A knock- out

effecty, pnd, thergfops codlgiRs, uslg%ﬂitf%:[heaﬁlg é?ﬁ%gl goni sts and
antagoni sts of GPRIA, which can be used to treat

net abol i c di seases. Hi gh Fat Di et |nduced _Cbesity (!1{1] .
P tepchinescad Al patovits oUblishecipRlicatignemy rfergagss cited herein are

. - j : ' were placed on a chow di et
mcorplé%g%lﬁsﬁ#geg’%%ﬁgt #}E%Igg;e%(nzlo for WI and n=8 for
GRAlil thiK@)veation hhs bgenfparticlilaty o5l desdribed ewitlf references to

fat, Research D ets,. D1245 n=7 for d. p=7 for .

examRp B RG S berih H Y8 EE EReie KU ARE frs i various
' ' - witouR HEYHr @RS Fr¥mOBs 8EARMS the

B 2 i e e S v oA
inventgurgncoinpassed By t8) appendeseleims: he di fference in body

wei ght between wi | dtype and GPR A KO ni ce becones

greater when mce are fed a high fat diet (FIG 7).

Body conposition of mce fed chow, as assessed by

Echo- MRl at twel ve weeks of age, indicates that the

increase in body weight is due to increased fat nass




(FIG 8). These findings denonstrate that gene
knockout of GPRI A induces obesity. In addition, gene
whpmekeare4s of GPRI O causes increased sensiti viPgI/Us2009/003094

high fat diet-induced obesity. In summary, these

findings denonstrate that GPRIA agonists are likely

to have anti-obesity effectsl7and, therefore, could be

useful for treating obesity. The teachings of al

pat ents, published applications and references cited

herein are incorporated by reference in their

entirety. Wiile this invention has been particularly

shown and described with references to exanple

enbodi nents thereof, it wWGLABSS under st ood by those

skilled in the art that various changes in form and

details may be made therein without departing fromthe
What ig glggeeds: t he i nvention enconpassed by the appended

clainms. CLAIMS What is clainmed is: 1. A transgenic

knock- out non- human manmmal whose genone conprises a_ o
1. ) sensgenisrknopk-phenembvgam mannePRyigse gerpsme pompmiges a disruption in the

trans %ﬂgﬁPﬁ961%%H?n mammal of Claim 1, wherein said

i s?%p I'0 as Ivéeri i ntroduced into the genone by

honol ogous reconbi nation with a DNA targeting

2 RN B R e TR e

tihe odedied Qo gieNEenbAf Uyt forhdlogdus BédihbinatiordvithaiBNA targeting
transgeni ¢ non- human manmml to produce detectable
| copstruct apm epbrygnicisimceinsgeni ¢ non- human mammal  of
Caim1l, wherein the manmal is a nmouse. 5. An isol ated
cell froma transgeni c knock-out non-human manma

3. visstangeeroerBor-brpan swsnmalgif<rlaim | owhergingthe dispersigaed the GPR101

GPR e The 4 el | ' [
s e B UEn SaoCoL30 Ao rbndhrbp S hReL BIRLANE ecotabie
Hevels GEPRUS1r econbi nation with a DNA targeting
construct in an enbryonic stemcell. 7. The isolated
cell of daimb5, wherein the disruption of the GPR O
4, OEerdrsétit Som-Auman niaihhl dfClaim $ awbersinuhie niapnslasio @souse.
detectable levels GPRA. 8. The isolated cell of
Caimb5, wherein the manmal is a nouse. 9. A nethod of
5. PARHOCtEDcA oA GkraidEei® RnbukIBt ndBHianwhasMa®hosEzenome

conprises a
comprises a disruption in the endogenous GPR101 gene.

6. The isolated cell of Claim 5, wherein said disruption has been introduced into the genome

by homologous recombination with a DNA targeting construct in an embryonic stem cell.

7. The isolated cell of Claim 5, wherein the disruption of the GPR101 gene results in an
inability of said mouse to produce detectable levels GPR101.

8. The isolated cell of Claim 5, wherein the mammal is a mouse.

9. A method of producing a knock-out non-human mammal whose genome comprises a

disruption in the endogenous GPR101 gene.
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10.

11.

12.

13.

14.

15.

16.

17.

di sruption in the endogenous GPRI O gene.10. The
met hod of Claim9, wherein said disruption has been
w0 paopodhreed i nto the genone by honol ogous r ecopdi/nstonwon3094
with a DNA targeting construct in an enbryonic stem
cell. 11. The method of Caim9, wherein the
di sruption of the GPRIA gendtesults in an inability
of said nouse to produce detectable |levels GPRA . 12.
The nethod of Claim9, wherein the manmal is a nouse.
he methed hHGldimrd, sdemimpaid disrupdioni mabecrigénedudegrintortbe genome by

TR SR A EOEA eSSl RS e o

knock- out non-human nmanmal whose genone conprises a

dla].ﬁr $ brp@ pf hgalrpg)e ré%:?rg ﬁgﬁgagﬂ:%&thgmo(&%%resglts in an inability
CAREiddAG R e A8 liduc@Bétedtable FQRRAGPRYo ROy Wei ght and

food i ntake of transgeni c knock-out non-human manma
to the body weight and food intake of a wild-type

CARIh&hod BRI, didtdih BlcahsBmialise heGde. | S 1 ndi cative
of an agent that nodul ates body wei ght and food intake

by altering GPRIA activity. 14. The nmethod of C aim
13 mofl ot Ekbréé}LH dicaf @i ggen!g s the ssnlworrﬁgams@ Holy eight and

the geno  ogous r nation with a
ﬂho@eﬂmwgn@dn@ckwutnmnhwmm@nbmymmlc sten1ce|| 15 The
nmet hod, of C rein the di tlon of

GPRi o1 g g FasaE e Rofkabl pert JUBEh BRI Ge ggrome
Woﬂﬂ#ﬁ@s slaisapiidh i tHeen@bserfsBRGPR 101 @end;he et hod of

Claim 13, wherein the manmal is a nouse. 17. A net hod
for sdbdadminsteringiocdiisbinockeahnor-pumanmanmsnilia ¢andilate agent, and

nodul cgﬁgwo%?t\yeﬁgﬂow god it %f t&n%}elﬁﬁol%cﬁ%tut non-human

non- h 'ng a I'C 'non-h

rasmmal whits @ode welpht ﬁlﬁﬂfﬁi’oldﬁﬁﬁkﬁoﬂa Sxﬁldﬂ&p@ﬂontﬂ)li WRerein a dlfference
endggenous GPRI A ge adm ni sterin

tingHSgaRindiasive wéﬁaﬁg%mﬂn%u@émmtwg@éw@ fO%ﬂwt@é@)by altering

VPR V@t higid,he ef fect of said candidate agent on the
transgendlgc on- human mamal . 18. The nethod of Caim
17, wherein said disruption has been introduced into

Rg rg?tﬂgg%f BYai RO l\&@)@% sdi %P@tﬂ)ﬂtﬂag Bedd itntfi-o %to 'Ilhee genome by

targefing construét In an e onic stem cel
neinficdogafs rétomnbindtvon wile aé)MAtteirgetnhgsaramtrucInnaﬁ etrtbeyonic stem cell.
GPRI A gene results in an

The method of Claim 13, wherein the disruption of the GPR101 gene results in an
inability of said mouse to produce detectable levels GPR101.

The method of Claim 13, wherein the mammal is a mouse.

A method for screening a candidate agent for the ability to modulate body weight and
food intake in a knock-out non-human mammal:

(a) providing a transgenic non-human mammal whose genome comprises a
disruption in the endogenous GPR101 gene;

(b) administering to said transgenic non-human mammal a candidate agent; and

(c) evaluating the effect of said candidate agent on the transgenic non-human

mammal.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

inability of said nouse to produce detectable |evels
GPRI A . 20. The nethod of Caim17, wherein the mamal

WO 2009/14026€e. 2 1. A transgeni ¢ non- human mamraPCTIK289/003094

genone conprises a constitutively active endogenous
GPRI A gene. 22. The transgeni ¢ non- human manmal of
Caim2 1, wherein the constlQutively active GPR O
gene has been introduced into the genone by a single
amino acid substitution. 23. The transgeni c non-human

nErenmethod o€Cldinm 172 whetrin edid dismeptiomi has baen mtroduced into the genome by
ubstitution has been.int ced.in . .

i bh e A TR RHEE el b8 AR hic stem cel.

construct in an enbryonic stemcell. 24. The

tf,ansgeni, c n- n m | ..of Claim?2 rein_the. .
fiarny o5 Cmel, eI aigvareRo i brR i Ehe bl in an

tinabisigest saidmbudeUt prodREdeleciabRISVISGPREOCONDr | ses_ a

constitutively active endogenous GPR A gene. 26. The

isolated cell of Caim25, wherein the constitutively
apitd MEhER3E Blaifiere widseiR 8Rmhmhfap iuc@dudent 0 t he genome

by a single amino acid substitution. 27. The isol ated

cell of Claim26, wherein the amno acid substitution
h&3:aR68Rid A REHSERabithf) WHORe BERREc PR RlceaAH tively active
reco nation wth a DNA targéting construct in an
eeridogenvius GRRIflgehe.. 28. The isolated cell of daim

25, wherein the manmal is a nouse.29. A nethod of
produci ng a transgeni ¢ non- human manmal whose genone

¢ Bimptrarsgenia non-hamiah smammblofClainy @ 1 ewblygiertbe sor@HRItBlely active

g 0. The nmethod ,of O aim 29, wherein the . . o
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into the genonme by a single ami no acid substitution.

31. The nethod of C ai m 30, erei.n the. amno.acid o

s g transgenie ﬁowagma@m*ﬁef%fﬁ@@a SPnpherEdhG AmifLagi substitution has
hou Rl QPR ed RO ng{;é%%h&!’bﬂ&ﬁbl@gm&%lﬂﬁiﬁd?ﬂwith a DNA targeting
construct in an enbryoni ¢ stem<cell. 32. The nethod of
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constitutively active endogenous GPRI A gene:

An isolated cell from a transgenic non-human mammal whose genome comprises a

constitutively active endogenous GPR101 gene.

The isolated cell of Claim 25, wherein the constitutively active GPR101 gene has been

introduced into the genome by a single amino acid substitution.

The isolated cell of Claim 26, wherein the amino acid substitution has been introduced
into the genome by homologous recombination with a DNA targeting construct in an

embryonic stem cell.

The isolated cell of Claim 25, wherein the mammal is a mouse.
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(a) providing a transgeni c non-human manmmal whose

genone conprises a constitutively active endogenous
WERRbDI27gene; (b) admi nistering to said transgeei/vs2009/003094

non- human mammal a candi date agent, and (c) eval uating

the effect of said candi date agent on the transgenic

non- human mamual . 34. The melthod of O aim 33, wherein

the constitutively active GPRIA gene has been

i ntroduced into the genonme by a single am no acid

sA nsdthaduof produ@ig a Thnsgerichnod-tofmad mamm@l whestegenometdoaprises a

am no aci.d substitution Hﬂeen i ntroduced into the

FORSHEUESY REHY Yegenaus &6 with a DNA

targeting construct in an enbryonic stemcell. 36. The
t hod  of i.m 33, .wherein qna N :
the method O?IC?alm 29, where?n t Ie cotnlgt?tutrlr\ge y al:tl\lzeSGBR%)fJ geene has been

introduced into the genome by a single amino acid substitution.

The method of Claim 30, wherein the amino acid substitution has been introduced into
the genome by homologous recombination with a DNA targeting construct in an

embryonic stem cell.
The method of Claim 29, wherein the mammal is a mouse.

A method for screening a candidate agent for the ability to modulate body weight and
food intake in a transgenic non-human mammal whose genome comprises a
constitutively active endogenous GPR101 gene:

(a) providing a transgenic non-human mammal whose genome comprises a
constitutively active endogenous GPR101 gene;

(b) administering to said transgenic non-human mammal a candidate agent, and

(c) evaluating the effect of said candidate agent on the transgenic non-human

mammal.

The method of Claim 33, wherein the constitutively active GPR101 gene has been

introduced into the genome by a single amino acid substitution.

The method of Claim 34, wherein the amino acid substitution has been introduced into
the genome by homologous recombination with a DNA targeting construct in an

embryonic stem cell.

The method of Claim 33, wherein the mammal is a mouse.



