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known. Corticotropin releasing factQr (or  hornone, CRF or CRH) binds to
and activates CRFIR and CRF2R. CRI‘ﬁé‘—aﬁd—H%F@r nodul at or of the body's

res ponsles to strma&s .areTo%ZcoAﬂ:otfbﬁh' Neleain dach Rtdesiers,Pla@GHisdes MQCRF,R%HOIO:C y ﬁf
neur onal , cri.ne,. and j nmune processe the primary, regul ator of the
hypot hal aw@&gﬁ%{ W%&F&‘F—% rde?{ g #&Eﬁ"ﬁf“ Zgygacg\) (CE?SA Agguist petivation gh{RFiR o |
t her edi S SWRERAR letks t&@oﬁlu@ﬂﬁ@n Eﬂdm{yfl&)ﬁy@ﬁ&\/\ﬁ&ﬁﬁyl% ? cREkatalyhs uﬁ&&gﬂhtﬁhap i oh
pepti de sauyagipne as,we s the telgstian peptide urotensin, both o iC
act as agd’%i"gﬁﬂn’ d‘fé}"cﬁRl’fltPi"g]?‘i‘Ei %R?f?Wﬁé%cé‘dt"ﬁn@ea%ﬁPP b Profeyy, Kinase | ar

bi ol ogi cal inrseqlelkt tafunAileast wOdcBAG NV nigfeR attivadiprieih HinsRGMAP REREHER. | N

addition, a,ma | i congener of urqgtensin, . . )
other studies, %1(: er?nar%ement oP mtrac-ﬂular mositol triphosphate synthesis, after agonist

activation of CRF receptors, suggests that CRFRs also couple to Gas. _

CRFR and CRF;R have been cloned from human, rat, mouse, chicken, cow, catfish, frog
and sheep. CRF\R and CRF:R each have a unique distribution patterns. In humans three
isoforms, alpha, beta and gamma, of the CRF,R receptor have been cloned. Homologs for alphh
and beta CRF;R have been identified in rat.

Several ligands/agonists of the CRFRs are known. Corticotropin releasing factor (or
hormone, CRF or CRH) binds to and activates CRFiR and CRF;R. CRF is a major modulator of
the body’s responses to stress. This 41-amino acid peptide presides over a panoply of neuronal,
endocrine, and immune processes as the primary regulator of the hypothalamus-pituitary-adrenal
hormonal axis (HPA axis). In addition, there is substantial sequence homology between CRF and
the amphibian peptide sauvagine as well as the telostian peptide urotensin, both of which act as
agonists of CRFR and CRF.R. These three peptides have similar biological properties as
hypotensive agents and ACTH secretogogues. In addition, a mammalian congener of urotensin,

urocortin, has been characterized.
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Skeletal Muscle Atrophy and Hypertroph

Skeletal muscle is a plastic tissue which readily adapts to changes in either physiological
demand for work or metabolic need. Hypertrophy refers to an increase in skeletal muscle mass
while skeletal muscle atrophy refers to a decrease in skeletal muscle mass. Acute skeletal muscle
atrophy is traceable to a variety of causes including, but not limited to: disuse due to surgery, bed
rest, or broken bones; denervation/nerve damage due to spinal cord injury, autoimmune disease, or
infectious disease; glucocorticoid use for unrelated conditions; sepsis due to infection or other
causes; nutrient limitation due to illness or starvation; and space travel. Skeletal muscle atrophy
occurs through normal biological processes, however, in certain medical situations this normal

biological process results in a debilitating level of muscle atrophy. For example, acute skeletal
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bi ol ogi cal process results in a debilitating | evel of nuscle atrophy. For
exanpl e, acute skeletal 2 05SEP2005 WO 02/ 069908 PCT/ US02/ 07476 nuscl e
atrophy presents a significant limtation in the rehabil i@ 5 $SEB 2005 patients
from imobilizations, including, but not limted to, t i jpanying an
ort hopedi c“ﬁ?‘g@é?fﬂsr e. In such cases, the rehabilitation period required to
reverse the skeletal nuscle atrophy is often far |onger than the period of
time required to repair the original injury. Such acute disuse atrophy is a
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age-rel ated deficits in nuscle function and ecaus such %ﬁrophy can

| ead to permuselenatrophys REFNISt §  sgnificant o lipitaier » &*P"‘P'{') tiong 08 | B3 el e
atrophy can,fo5ifafi&s Uhdluding OBt GhY IR 1of O Jctoﬁii)ﬁ\yﬁglah oﬁlsopammaredwachem a,

chronic inflanmation, Al.DS cachexia, .chronic o%ﬂg@rctl v r&? d| sease
(COPD), congehseasssethe Frbafilitation periop gequighd i fIvErseihe musclg. z‘b‘%p Y ALl Y

dyst rophi esjondaeMinQeganedfaint V@uﬂu &e:a;s‘aesheaﬁgtnal &Wrﬁ osmm hante(dage aaqmprsmat ed
nmuscle loss). I n these CP % ondi Hﬁons %‘H‘l ; m,l‘tscl§ atry fﬁmlmcan
lead to prepRicHiREPrPRE indpe gldsHy. whomay alreafy, fffery ﬂ%s priat geg Telfed SEHS e 4t e
nmorbidity. Jahs%l% Ifhctich akd@uds, Yeepa slting@roptyecainthd ®ljearangr diczbiityesid \ptematarecont r ol
atrophy or hypertrophy of skeletal nuscle. Wile the initiating trigger of

t he skel et a1“° Ycle atrophy is different for the various atrophy .
initiating events&:;letmemsdﬂahtroommmlalsdn'resmwemi dmmcmhuﬁtgessudcmndcwaphwa,af fected

skel et al cI e f ber ud| d an
i ncrease | n*HP 6t a‘F’i‘mm?.f’egr o ?hg)ga acngﬁgélgﬁécg‘éel ﬂﬁlnR: ﬁfsélsérs](( Pg§f§+%esg%
met abol i ¢ eheat nfeilype, ofenitin diwolzynes., miuaauhctdafstroshlwc nemdesfnemyw disedsesh prd
oxi dative metabol i sm ﬁf?la%dcrgqulg S.! P&é %&Hc@oh&%ﬁ?@i&)ﬂ Iancfe%&ph& Binghl y

gl ycol ytic SHRPRBdTE S f e ™ ContrActile protern | sofor ms) fiber switch.
Addi ti onal teirdatngesatum lcskafln’eblhtly,ﬂm@ah@mgmthscéﬁeéwcqfﬂ%blﬁﬁe the | oss of
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basi ¢ nol ecular, cellular, and ¥SI ol ogi_cal procges ogh L@k%[u I Ng
atrophy in Borfow @uélmos'd%@“mh%'és owrgqppEactil FB’G@Ht‘”?PBB%I‘%faﬁ '8 cgl?'téﬂ muscl e
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muscle loss depending on the specific atrophy stimuli or condition. Importantly, all these changes

are coordinately regulated and are switched on or off depending on changes in physiological and
metabolic need.

The processes by which atrophy and hypertrophy occur are conserved across mammalian
species. Multiple studies have demonstrated that the same basic molecular, cellular, and
physiological processes occur during atrophy in both rodents and humans. Thus, rodent models of
skeletal muscle atrophy have been successfully utilized to understand and predict human atrophy
responses. For example, atrophy induced by a variety of means in both rodents and humans results
in similar changes in mwscle anatomy, cross-sectional area, function, fiber type switching,
contractile protein expression, and histology. In addition, several agents have been demonstrated to

regulate skeletal muscle atrophy in both rodents and in humans. These agents include anabolic
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contractile protein expression, and histology. In addition, several agents
have been denpbnstrated to regulate skeletal nuscle atro hy in th rodents
and in humans. These agents include anabolic 3 0 5 SEP 28 / 069908
PCT/ US02/ 07476 steroids, growth hornone, insulin-like gr {1@7 or I, and
beta adr en&‘b?@ %?&%nl sts. Together, these data denonstrate that skel etal
nmuscl e atrophy results from conmon nmechanisnms in both rodents and humans.
Wi |l e sone agents have been shown to regul ate skel etal nuscl e atrophy and
are approved for use in humans for this indication, these agents have
undesirabl e side effects such as hyper rophy ., of c rdlac nuscl neopl asi a,
hirsutism ssieldsgorthhormes Blislkegrqneh tﬁ'&é&%%"'&a ?f@‘?“ﬁ"ﬁﬁ.a?%?‘sﬁnd °8?%‘?§th| ity,
liver danBggese i UemtsERd tat KLISSUREK elr@h@kesiBifom dofBrof aRetEniirhssia Wetht ur gor ,
tachycardia, and edema. Currently, there are no highly effective and

sel ective todmisPahii@amsor either acute or chronic skel etal nuscle atrophy.
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dystrophy, whi chMoweler dystbpiss tencexprsu s syepyo| ipheriad. cfosresiiry BEREle AR i ng
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years of agg.fue. Bioa Erﬁts‘xﬁbx{ Al yys@t%ﬁﬂlée&a%i@m% lo&attd € e Xp2€ adci® nOthExOI’
DJChenne nmuscul ar yStrO i nclu

es adnministrati edni
corticoster éyseromeag')dudwwem maiteh ty ligpyeiagly {pmsculy &ﬁg p}hgﬁ“dbléeé'lﬁ &5’

nuscl e str eﬂﬂ%aho;@ﬂﬂm@ﬁ{:l@yﬁénedé $RDinkldide ook | GRS SMARS y-sz&wglgvcaagaxmr &-dnl sone,
are believed to act ocking the 1 mmune_cel | activation

infiltratioseredslyes locie fﬁ?"é’é‘ia?}lkthb!f“éﬁ Byndorryeesring b'@'fs"“lﬁaﬁéﬁ@‘é’h?‘ eg‘k'u‘?t?ril%g from

the di seasey,digligr Eﬂanﬁxhé‘r&mmfﬁﬁfﬁﬂs&@aﬁt@gtfbbﬁ& tﬂﬁ@%ffﬁﬁﬁms%ﬁbuch@ﬁdlhﬁlﬁulm
skel et al rruscle at rophy” whi ch negates sonme_qof th otentia it of

be
bl ocki ng t h&YSRRAY NI RERRSY "'ﬁd“st"ﬂég‘é“ St PUE & Wadgliteeait 95 émg o °S'ﬁEed to
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of age with most patients confined to a wheelchair by 10-12 years and many die at about 20 years

of age due to respiratory complications. Current treatment for Duchenne muscular dystrophy
includes administration of prednisone (a corticosteroid drug), which while not curative, slows the
decline of muscle strength and delays disability. Corticosteroids, such as prednisone, are believed
to act by blocking the immune cell activation and infiltration which are precipitated by muscle fiber
damage resulting from the disease. Unfortunately, corticosteroid treatment also results in skeletal
muscle atrophy which negates some of the potential benefit of blocking the immune response in
these patients. Thus, there is a need to identify therapeutic agents which slow the muscle fiber
damage and delay the onset of disability in patients with muscular dystrophies, but cause a lesser
degree of skeletal muscle atrophy than current therapics.

One problem associated with identification of compounds for use in the treatment of
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damage and delay the onset of disability in patients with nuscul ar
dystrophi es, but cause a |esser degree of skeletal muscle atrophy than
current therapies. One problemassociated with identific@di%f ZfBSCOHpounds
for use in the treatnment of 4 05SEP2005 WO 02/ 069908 PCT/ US02/ 07476

skel etal NY@8H0E998 r ophy or of nuscul ar dystrophies has BERHS®NE6ack of
good screening nethods for the identification of such conpounds.

Appl i cants have now found that CRF2Rs are involved in the regulation of
skel etal muscle nmass or function and that agonists of CRF2Rs are able to
bl ock skeletal nuscle atrophy and/or induce hypertrophy of skeletal

nuscl e. Thekelalensaid atiophyeon ofirowcubao Hystrephies has bpsn dhsilaskpbgood sseamingatiogs @bnpounds
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of findi ng. g i %r Refer At { ing a
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skel et al nefsmisele atigpbpr tThe pregent invention alfaceplvay thetnsebldmn ofefinding Fompaydsdles i n
vitro met @g&enwfﬂgﬁrlkéé Wi By GANEE 3 kG eent FERME Hiehtdy cAnditisd &niphgds kel et al
muscl e mass or functio nprising contacting.a test conmpound wth a cell
expr essi ngwmwatcéPthé’GW&ﬁ"ﬁGRﬁ%f est conpound with isolated CRF2R, and
determ ning whether the test conpound either binds to or activates the
CRF2R. Anot her enbodi ment ofUMPMRARY OF GHE INVENIlIONes to a rret hod for

i dentifying cangi dat e .t her apeut S 2, nor e
candi dat e corrp%ﬁﬂ@“%?‘@ﬁ'%%&ﬁ e%%usng@%fﬁo ’8‘:“?%’ Br%dgt% omngn ac |véz’ate CRF2R
conpri si ngpowltﬁuplus&mrm i@ tickiMert a0 cltetial mumrmmpmdmﬁmr ao indwoe Iskedegal nauséleral  and
determnin

th di.dat I
or muscl e l%ﬁ?ﬂf?ﬁ erli‘ ﬁal}lﬁ%‘%a&&g’{"g‘ﬁ%’éﬁf ?sulr)’ W;(o h‘eérseféngé(‘g i a%anﬁwﬁc e o°
i nvention dogpainesot :egxmatnn@ﬂcéiad rfusdle mabe ot fufoyibmepnpesint ateeing otvpoomptsnd or
regul ating g,ke gx%mésbfwﬁpo ”&%ﬁtﬁ&ﬁg g%dép%mmo&a%edra?@ I%Qndacﬁbém%l der: (i)

contacti ng Xpressing a t1onal CRF2R, and
det er mi ni nghethet by ekt coxfnpalgd eithert tiings taofr acthRRES Fher@sﬁ:Rt iAngfhdr eshedireat ofcthe

d
oo st e AOLAE bl ke 6 FRAUAC Pl Lo Bhind 0N o4 ol
resul ting drr mmtda@ndaesqompmdtpvhmd have djepro digteimingd (1o |bmd)t°cQ§n*}§aY=‘1Tm§Rfﬁe I evel
Of CRF2 R ;T#lﬁ&‘}é agﬁmﬁtgan ttﬂ%arldﬁ! é cor wm%&%ﬂ-ﬁ%h mh&]% deﬁﬂﬂmﬁé \Vl)ether CRFZ R

i dentifying e test conpoun t hat show sim | ar act|V|tétowar
and . CRF1Rhesandifatasompduadregulates %ck@%m@ﬂﬁmsasmwhm@ e tisatsd Armalf or

r egul ati Nga mk%@$duﬁgd§5flt}§ ifVemion relates to a method for identifying candidate compounds for

regulating skeletal muscle mass or function comprising, in any order: (i) contactmg a test

compound with a cell expressing a functional CRF;R, and determining a level of activation of
CRF;R resulting from the test compound; (if) contacting a test compound with a cell expressing a
functional CRF,R, and detenmining the level of activation of CRFiR resulting from the test
compound; followed by (iiii) comparing the level of CRF,R activation and the level of CRF\R
activation; and (iv) identifying those test compounds that show similar activity toward CRF:R and
CRF,R or show selectivity for CRF;R as candidate compounds for regulating skeletal muscle mass
or function,
The invention provides a method for identifying candidate compounds for regulating

skeletal muscle mass or function, comprising:



or function. The invention provides a nethod for identifying candidate
conpounds for regulating skeletal nuscle mass or function, conprising: 5 0
5 SEP 2005 a. contacting a test conpound with a CRF2R receptor; b.

determ ni ng whether the test compound binds to the CRF2R recdqy§ GEP 2005

sel ecting those conmpounds that bind the CRF2R receptor and further _ _
determ ning whether the test conpound increases nuscle mass or function in
a skeletal muscle atrophy nodel system and d. identifying those test
conpounds t hat capl@elingndeshepsanoandyyislkka GRFfRmseaptasn i n a skel etal nuscle

atr ophy modely, SRLEM-GSIEABILIRLEFANRANINS | B CREAULALIAD skel etal muscle

mass or function. The invention alsO provides a ne i dentifying
candi dat e corfpaelaetingsthesereogppends rtbat @Kbt@t@RFzmmp@rrmslsfuuherfdmuhmmlg,

conprising: a. wiRiAte 89 c8m @u?lh IFQERAUAG W %gs E)é ?&ltchg? ?10 L %I%e‘clétﬂgmlﬁc 5

functional CRF2R receptor; . determning
activates the @RFDIRmadebyystem;and. sel ecting t hose t est corrpounds that

activate CRFZR 1&&EWB?QQQt E&ﬁﬁoﬁ]ﬁ;s tQ§tr§Jdma{y M@cle Wl Fre unétn)g% a sl?c?eit

conmpounds i ncrease ‘miscle nmass or function In a ske nusc I ophy
nmodel systeny amigcld atrophameddel sysigmtas garslidatestompownsls derdeguldtmg shddallrmlselerruscl e
mass or functiqnel & @nchikg! etal rmuscle atrophy nodel system as candidate
conpounds for_regulating skeletal nuscle mass or function. The invention
al so provi deshainvertiodlsoprovidte atmethpd oy identifiintataediduepoudsdsifor regigingat i ng

skel et a'sk{l}@l%ﬁcl@'ﬂé& o?%nc?&?fcén?ﬂ%s& nprising: a. contacting a test conpound

wth a ce expressing a functionaf” CRF2R receptor, and deternining the
| evel of act iavepniagimgaftest toanpOREIAthracel ptpoassingoa fusaiona ERIFR)retdpeort est conpound

with a cell %x&y%%lﬂcggwﬁﬁe&%%%g&@o Lﬁvﬁt@&%@bﬁhl}mm 1. determning the

| evel of activation aring t ‘of the CRFZR
recept or act icvatl¢ating these tebfeconpowrids dlfat Btre'ateCCFRH{le reeeptep tiad fusthéri degetrhining d.

sel ecting thos %h&tﬁértth&g TR %}%%F%J}taihcr&% Ecle ma oar‘%vé_?\e/i?‘x%& g t@ﬁe& nEZuggl% eceptor

over the CRF1R receptor, er d ermning
conmpounds i ncr emymwd@@YS@nnam‘a or function in a skeletal nuscle atrophy
model  systemy "f’cﬁgtifying those test compounds that modulate muscle mass or function in a skeletal

muscle atrophy model system as candidate compounds for regulating skeletal muscle

mass or function.

The invention also provides a method for identifying candidate compounds for regulating ‘

skeletal muscle mass or function comprising:

a. contacting a test compound with a cell expressing a functional CRF,R receptor, and
determining the level of activation of the CRF,R receptor;

b. contacting the test compound with a cell expressing a functional CRF,R receptor,
and determining the level of activation of the CRFR;

c. comparing the level of the CRF,R receptor activation and the level of the
CRF;R receptor activation;

d. selecting those test compounds that selectively activate the CRF,R receptor over the
CRFR receptor, and further determining whether those test compounds increase
muscle mass or function in a skeletal muscle atrophy model system; and

e. identifying those test compounds that modulate muscle mass or function in a skeletal
muscle atrophy model system as candidate compounds for regulating skeletal muscle
mass or function,

The invention further provides methods for identifying candidate compounds that

prolong or augment the agonist-induced activation of CRF,R or of a CRF,R signal
transduction pathway.
Sa



e. identifying those test conmpounds that nodul ate nuscle mass or function
in a skeletal nuscle atrophy nodel system as candi date conpounds for
regul ating skeletal muscle nmass or function. The inventigpg

provi des ”E&RP @g i dentifying candi date compounds t hat roIo or
augnent the agonlg i nduced activation of CRF2R or of a @ﬂﬂh@ ﬁ%
transduction pathway. 5a 0 5 SEP 2005 WO 02/069908 PCT/ US02/ 07476 These
met hods conprise in any order or concurrently: (i) contacting a test
compound; with a cell which expresses functional CRF2R (ii) treating the
cell wth agﬁRFZR agoni st for a sufficient tine and at a sufficient

concentr at i §&"1Qi§% 18,78y prder or coppureshtly; flcopiagtingaitest cogmeundy| withe) celk -
fol | owed by wh(ch lexpres€t fuRttITha) CRE,R ([Etrdatipthe d@fl wlk b ICR&IR 40nif fror GRIFARer@ e

identifying_t st e unds, that proton nt the activation of a
CRFR or a %E‘?ﬁ"%fﬁga&ﬁ'ép °g effé"t“%(?\ﬁ9°“é’2ﬂ’gg§&?}ﬁ'at°@"°ldﬁl Blleved by or
regul ati ng $1k)eliemrranhmgmms ddvel ofrasisatiofi of ClmRia@dhdenlntyu@ taae&ﬂpewmatgjmglonent

t he present, |npegteﬁllgl QR {I&I at es. | tif candi dat e

t her apeut i ¢ “conpounds Trom a %Fg{pm Bt Slé?a rﬂ?P uctio, RPN Pe I GAEURdS
det er m ned tcmngswmils d«srgregwatlayg}wktat mifele st ow Ainction. dh agpafitH2Rembodimek, e CRF2R
signal tran ri.' s 1 NJ ering t he di dat e
conpound, -1 RS RN FRREY ol ing B3l VR P cmotinfir AW and
det er m ni ng Of/\mwhepreth@ldaaMPdalﬂedeteumnﬂpmdonmmﬁ@teetsheedcew}aednaifamns‘m e nmass

or functiongjgat I n Rrovi des. et hods
for identi ff/)l ngs1 d(::lg:n%l ﬁl%gﬁgwﬁgﬂ]ﬁa pll?s\{n% M&r&tw {ﬁf: te TR uf‘%

conpri si ng &¥yRagop with a SRFFsagowisntp o werdhuvian hnnaaleed deteonmmgebvhetﬂey&atemdldzmt ai ni ng
a  reporter ggRendoRah=al HehnAdSs @}tfﬁ'gnd?ﬂu”ﬂeéeagﬁegrmaﬁ gene regul atory

el ement and detecting _expression of reporter gene. Test conpounds that
i ncrease expr essfisAnvERtiop fsther @myrdfsemt@éh@r idengifying gendidpate icerpoursls thatiirelset e
compounds f GRFIREHRAR WSnIg BrftifiGos Bihpold v@thpa,ax{eﬁ'oﬁﬁll s URR IR the

present invention relates to a net etermnin er th
candi dat e cERPEOREE MsTabysly Fﬁ%@ﬁ@ﬁs‘@thm@ﬁ &ﬁqﬂegsaubmcalnm@e ands delecting

regul at e skelpedssdn dHUﬁGép@rth%&ﬁ @Est EdripEilntiOMati iR redde\eRori¥ion HIHD rEHo %}?Eﬂerl% a
candi dat e CO?&%&‘[}% tQ non- human  ani mal __and determ ni ng wh

candi date & c?a‘fdéi@i‘i [CopRounds fos ngteasing (GRERR exprpgsion. dpa Pmtar mboﬁlﬁleltt,h e

treated ani ﬂiﬁbresei'hEVehtfb\wd’lﬁtds@d’la ﬁlbtﬁddrwﬂetdhﬁlﬁl\ﬂg d&%eﬁﬁ&ﬁ@@ﬂﬁtdﬁt@&n{pgﬁ]@; Wi ng
candi dat e co %E‘ﬁ’a that incre ession conprising contacting a

t est conpou n R @giepsiog rca'bgel Yseq tﬁé%ﬁ‘"éteé FRE IS gmass of BieR bt viwehye
oper ati vel yacasxsmmnaa exididatt tompoudiRio ag@iBunia® GhinaltaBd JerehitiiEWhettdnte dgdiRkt | Ng

expr essi on cogi &nla?eﬁulgtgs s&el&zangecfl]e maésTFf‘ tctﬁ)g L!cgfgrl%%angbaht ha pl nerease expr essi on

of the report are-| ounds for increasing
CRF expr essi on. Thﬂ ineyerpian fuirthan lpeovide@mizthddsrfermitientifiying c4ndidse Bdmpounds that increase

CRF expression comprising contacting a test compound with a cell or cell lysate containing a

reporter gene operatively associated with a CRF gene regulatory element and detecting expression
of the reporter gene. Test compounds that increase expression of the reporter gene are identified as
candidate compounds for increasing CRF expression. In a particular embodiment, the present
invention relates to a method of determining whether those candidate compounds which increase
CRF expression can be used to regulate skeletal muscle mass or function in vivo by administering a
candidate compound to a non-human animal and determining whether the candidate compound
regulates skeletal muscle mass or function in the treated animal.

The present invention also relates to the use of CRF;R agonists, expression vectors
encoding a functional CRF;R, expression vectors encoding a constitutively active CRF;R or

compounds that increase expression of CRF:R, or CRF to treat skeletal muscle atrophy. In
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invention relates to a nethod of determ ning whether those candi date
conpounds whi ch increase CRF expression can be used tﬁ(ﬁgg&geﬁke skel et al
nmuscl e mass or function in vivo by adm nistering a onpound to a
non- humeodRkéeds and det erm ni ng whet her the candi dat ecgamgesesass regul ates
skel etal muscle mass or function in the treated animal. The present
invention also relates to the use of CRF2R agoni sts, expression vectors
encodi ng a functional CRF2R, expression vectors encoding a constitutively
active CRF2R or corrpounds that increase expression of CRF2R or CRF to
treat skel scle atro h P 02/

PCT/ usozPU’?‘St‘?"é ‘BU‘P‘f"“‘é%‘}lPém" % %‘hﬁd?\?/fgtﬁfmégk%rgé\’ﬂ%p o hﬁég%‘%{’ﬁr"éﬁu ng
skel et al ofusictretnsht; cqnipyising adminiseribg @alie shigject @ eade andtﬂ'@u@fwmw@af #ERF;R
conprisin mnisterin t u nt of a
CRF2R aﬁ%’rﬁsgtm AR eéoélegﬁgﬁ %t @r‘&g’%\alc g§§ % %191% tralsgltmlfl gg& %’ an
expr essi @mmmlglacmncaﬂmngx a;prees@ns'tqtctrlgmqom a/CRE or GRF @Hﬁﬂﬁrasmnpemr essi on

t di -~
expr ess SRt Speespesch of SRR BPCRE, 1Y py SO Bl ere WBLroi JERARIES

i nvent i omelatesetb atneeghod cﬁoraremrabdctﬂomusclc atephinip & kabjeett in IneadLof shah tmtmpthy in a
subj ect in need r t n e subj ect
a safe afd erred ungtgm % T'Ecars‘gﬁgt Eggp%%ér?% %mlt 6ct\(s)%lFl;wnzlci:ktg| %%St\t/\nmt h a safe
and ef f ecorjunetioamith ntaf@ind aﬁq;t;vmlgmd of heptmppind rhelng@mm oraygmretthe agdngst-agoni st -

i nduced %%Béey%lbﬁgn&fmﬁﬁf%ﬁofa%ﬂ @na.qa:?ﬁctﬁ)'ngﬁﬁvlla t ransduction pathway. The
present invention provi de use ‘of “the candi dat e conpound identified
accordi ng toTaayrem irvéntidn proeidpy £sendf theweadidate vofmpourtdiderpifegaratdiog of a
conpositio [ ei t.er.e, ani mal
to deter rtﬁ) ﬁx’éy Wgﬁat ﬁ orfl tﬁn%gresgnqqg\ge?x ll&lé) 2&' 1.’h§ é)?&g%amn? E &rﬁaﬂ%s@lo ?Ihé}gme or

f unct i on compesitioaris radmmlsmed m aeswenthumy @ntmaé o dptstmlm oxhiethes the ¢empogition

conpound éagrggslsfélgg]ﬁg&gﬂé@gr?@,cg&ymamhm of the present invention in
t he rranu{am ure of medi canment for i1 ncreasing skeletal rnuscle mass or

function in aTbaaieée@ﬁ inventign &lpe Biovidens s fraepmpopnd iertifiedceordifgdpdph t he

et hod ofpetipardgaid IB}Gse%kﬁivéﬁtﬂJn URE hAniB&ere QT aflﬂélﬁ&dnwﬂt f(@ﬂﬁérbé‘sﬂfg skaletal
i dentifyi a subje

ng (t; i.n which an jnc @\selnrmsce @ Fncil\g is
desi r abl &wuscle zpass gr fungtipn,in acjublggt ingWhigh such,pr meregse Ly °55ﬁ “eVPEET V8
anount _ofmethodieF Zicreagiog skeletal miselepnass enfunttivneotmprsesal so rel ates to the use
of a CRF2R ago”‘d%nmty% 'anﬂ‘? e%ﬂ'?h &K h Gh Rherdds r%uscﬁ%?ﬁs r fLH&%B'IQHeSh%lea
subject. In parfl curar I nventron provi des ne as I'ncreasi n
skel et al  nuscl endmass or function in a subject in which such an increase is
desirabl e, cogpsarﬁm&ringeame sMbJeaasafesaubleﬁs&wblam\amma@kpzmg&ﬁae in nuscle
mass or function is desirable and adm nistering to the

The present invention also relates to the use of a CRF;R agonist to increase skeletal muscle

mass or function in a subject. In particular, the invention provides methods of increasing skeletal
muscle mass or function in a subject in which such an increase is desirable, comprising identifying
a subject in which an increase in muscle mass or function is desirable and administering to the
subject a safe and effective amount of a CRFR agonist.

The invention further provides for pharmaceutical compositions comprising a safe and
effective amount of a CRF;R agonist and a pharmaceutically-acceptable carrier. In a particular
embodiment the pharmacéutical composition comprises a chimeric or human antibody specific for a
CRF;R. In another particular embodiment the pharmacéutical composition comprises a CRF or
CRF analog, preferably urocortin II,

The present invention also provides for antibodies to CRF,;R and in particular to

chimeric or human antibodies that are agonists of CRF;R.
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subject a safe and effective anmobunt of a CRFR agoni st. The invention
further provides for pharmaceutical conpositions conprising a safe and
effective amount of a CR F2R agoni st and a pharnaceuti ca 5ySERce0ht abl e
carrier. ln a gartl cul ar enbodi nent the pharmaceutical conposition

conpri ses YO AIAWBi ¢ or hunan antibody specific for a 021074763 not her
particul ar enbodi nent the pharnaceutical conposition conprises a CRF or

CRF anal og, preferably urocortin H The present invention also provides for
antibodies to CRF2R and in particular to chinmeric or human anti bodi es that
are agonists of CRF2R. 7 0 5 SEP 2006 WD 02/ 069908 PCT/ US02/ 07476

Thr oughout t hi sThevpghoutahis 'appﬂlcanarr Vapicnss nuulbhﬁnonamiemcfscmfde The tisd@weseef. thefdre

ncor por atafiags B G bt SR LY il il B A oliSon H 8

descri be trimge &tl;adesscrtbhhe ktate ofithe Mowlnclchshdvcmonmans,l on pertains. SEQJENCE

LI STI NG DESCRI PTI ON Each of the CRFR nucl eoti de and protei n sequences or
CRF anal og protein sequencs%glz%% %ﬁm@mﬁpﬂwce listing, along with
the correéespondi ng Genbank s) and ani nal

speci es from wkphofjthe CRFR nu¢lectide gnd psoteinuscauencepos| @RE analee pepteith spapenes e
accessi on jniAREMSthE Sdqudndd AkiRgl AE Wik iAo C@eabmao} DRRkRIRsdant | cal ,

or nearly identical, 'amno acid sequences as the sequence shown I n the
sequence |Ebsrishandasisud speairsafreny “@@we'ﬁ@@seddmhewn '"n"éﬁbﬁlly Mpp sheen grpount  of
5' or 3' ypLt sﬁnabrﬂseesokoﬁamﬁoﬁammmm&eﬁc&c ,%ams‘al %ﬁéﬁ faiedreal W2/ 069908
PCT/ US02/ 07476 SequenceSEQ | D NO. Speci esCGenbank R’él ated Genbank (GB)
or descr i Bl GeAYENSFSeRTt thel ssamarantiawn (WD@M@PR listipg. Qs@s%qt@rﬁewe@ces dftno

aci dAccesg, ”}@B iNgie afifine SF4€L 800 AR 159 Gl RL, 2Hono sapi ensX72304
(GB) E11431 (GB) L23332 (@&B) 192584 _f%f T37068 (D) T28968( D)
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81952 CRF1R31-4Honmp sapi ensL23333 (GB) variant CRF1RS5, 6Honp
sapi ensNM 004382 (@B) variant CRFIR7, 8Homp sapi ensAF180301 (GB) vari ant
CRF2R al pha9, 10Honmpo sapi ensU34587 (GB) E12752 (GB) T12245 SEP MG 001883

(GB) T66508 CRF2R betall, 12Hono sapi ensAFO 1 | 406 (GB)
sapi ensAFOW93%969¢@8B) gamma CRFI R15, 16RattusT28970 (D)L

norvegi cusL24096 (GB) 192586 (D) @B1954 (D) AHO06791 GB CRF2R
al phal7, 18Rat t usU16253 (GB) NM 022714 (GB) norvegi cusX01009 (D) T12243 CRF2R
bet al9, 20RattusT12244 (D) vari antnorvegi cus CRF1R21, 22Mus nuscul usNM

007762 (GB) X72305 CRF2R23, 24Mus muscul usT28972 (D) U17858 (GB)

T

CRF2R25, 26Mus_nuscul usNM 009953 (GR) CRELR27 280vi-s—ariesAF054582—GB)
CRFI R29, 3DXemupus | BRYIPS¥L403650¢ER) CRESRIK @ eﬂm,g}i‘i ‘°‘1T }fﬂg 7 (GB)
CRF+R33, paawditior uls AEgeddssd (GB) nebyl gt ¥R, R35, “SBA efgu°r°"uss 9361 (GB)
aNo. for 1’
nebul osus| CRF2R37, | 384&5%r|us AF22936( ﬁfﬁg’ﬁ osgus |
CRF\R 1,2 Homo sapiens X72304 (GB) E11431 (GB) L23332 (GB)
192584 (D)
T37068 (D)
T28968 (D) -
Q81952 (D)
CRFR 3,4 Homo sapiens 123333 (GB)
variant
CRF;R 5,6 Homo sapiens NM_004382 (GB)
variant
CRF,R 7,8 Homo sapiens AF180301 (GB)
variant
CRF;R alpha 9,10 Homo sapiens U34587 (GB) E12752 (GB) T12247 (D)
NM. 001883 (GB) T66508 (D)
CRF,R beta 11,12 Homo sapiens AF011406 (GB)
CRF;R 13, 14 Homo sapiens AF019381 (GB)
gamma .
CRFR 15, 16 Rattus T28970 (D) L25438 (GB)
norvegicus 1.24096 (GB)
192586 (D)
Q81954 (D)
) AHO006791 (GB)
CRF.R alpha 17,18 Rattus U16253 (GB) NM_022714 (GB)
norvegicus X01009 (D)
T12243 (D)
CRF,R beta 19, 20 Rattus T12244 (D)
variant norvegicus
CRF,R 21,22 Mus musculus NM 007762 (GB) X72305 (D)
CRF,R 23,24 Mus musculus T28972 (D) U17858 (GB)
CRF,R 25,26 Mus musculus NM 009953 (GB)
CRF;R 27,28 Ovis aries AF054582 (GB)
CRF;R 29, 30 Xenopus laevis Y14036 (GB)
CRF,R 31,32 Xenopus laevis Y14037 (GB)
CRF,R 33,34 Ameiurus AF229359 (GB)
nebulosus
CRF:R 35, 36 Ameiurus AF229361 (GB)
nebulosus
CRF;R 37,38 Ameiurus AF229360 (GB)
nebulosus
CRF|R 39, 40 Bos taurus AB055434 (GB)
CRF,R 41, 42 Gallus gallus 141563 (GB)
Urocortin II 43 Mus musculus AF331517
Urocortin- 44 Homo sapiens BC002647
related
peptide




CRF R39, 40Bos Taur usAB055434 (GB) CRFIR41, 42Gal |l us gal |l usL41563 ( GB)
Urocortin |I143Mus nuscul usAF331517 U ocortl n- 44Hono sapi ensBC002647 rel at ed
peptide 8 0 5 SEP 2005 WD 02/ 069908 PCT/ US02/ 07476 BRI EB5SCEESCRI0PTI ON OF
THE FIGURES FIG 1 denonstrates the anti-atrophy effect ?{‘/UE@%%QBHR/ CRF2R
agoni st, sYAZGPR¥ (administered subcutaneously, 2X dai on the nedi al
gastrocnem us nuscle in the nouse sciatic nerve denervatl on atrophy nodel .
FIG 2 denonstrates the anti-atrophy effect of sauvagi ne (adm ni stered
continuously by osmotic ninipunp) on the tibialis anterior nuscle in the
nouse sciatic nerve denervati on atro;f_h ] 3A and 3B denonstrate
the anti-atrophy effect oBRSRUAR ont i nuously by osnotic

m ni punp) ofGY] seRRBkES tﬁ@dndutrMsdet&dt oAthe GBHW(CR&R lgonisi, kruwdging (admingteiedr nuscl e
(FIG 3A) and the nedi aI gast rocnem us nmusc nstrates
the anti - atsesyipeoussh ¢ 94%). L4y %@eﬂ% E(aéﬂ':?ﬁ‘?eﬁ‘fugt‘éurs‘él%l ms@i)ecrﬁ ugtené%}@sc ﬁ;ﬁ)%

daily) on {hevaeéskibopgniodgiuced atrophy of the tibialis anterior rruscl e and
hypertrophy- inducing effect on the non-casted (normal) tibialis anterior
muscl e. FI G 4B denpnstrates the anti-atrophy effect of sauvagine on the
casting-i nduced daﬁcrnap.tey tiefanti-aeophe effeatl of gawgino dmisrinissedngntinhensliry osrhic
hypertrophy . jn ffect.of SA 136 BB GRS hfghy(Rggeimal ) nedi al
gast rocneni 'ﬂ'§‘p}‘fﬂ'§ g‘.gu‘g'fﬂ&amgmarenﬁ%ns tﬁe%éeﬁge st?%wt ant - at rophtioga}ﬁld hypert r ophy

i nduci ng effects of sauvagi ne and urocortin (adm nistered continuously by
osmotic mn & AL o NG BnibiltGred RHERousHByat i C
nerve denerb@gn?o% %rs(?u&(;ega“{r%g%h’ﬁl%@\gc 0 GS. A(ignd GBedem)nstgate t he
ant i - at r ophysmefid siipams)fon pluoeatitoidrindaeed mmnhm@h@&m@w&%h%'éﬁ‘aéﬁ G3A) o gai | y)
on the disu e | e tibialis anterior nuscle (FIG 6A) and
of the nedi Jéa‘i' Er%cg%%é‘r‘ﬁqﬁlgéinﬁscé "(FIG6B). FIG 7 denpbnstrates in the
anti - at rophy ef fect of sauvagi ne (adm nistered subcutaneously, 2X daily),

|0 the adrepg AEAAREEE delSEbAY Lian? eaﬁeagq@ B (ahidielod Buokinuee, B4 daphy

nodel, on t denervati on-1 nduced atrop thetlblﬂ‘glll.s anterior (FIG
7A) , extensmthdpaghltgmduwﬂlaﬁ?@uﬁf‘{‘mi)"s a’(‘FPG““s?’B)a“ bppraeRlyipfuEne 7%}’ “"nedi al
gastrocnem yg L éaﬁ‘cd (?1?)1741% %&glls%lﬁmr%{u'se‘-fe |FIGUlfBCdeﬁ8nstrdtﬂ the’izdﬂ’:atroghm cffgnofvagi ne

i nduced hypertro e non-deneryvate DL nusc
ypsauvagmg on the casting-induced atrophy of the me 1a astrocnemlus mugcll: and the @'pertrophy

inducing effect of sauvagine on the non-casted (normal) medial gastrocnemius muscle.

FIG. 5 demonstrates the anti-atrophy and hypertrophy inducing effects of sauvagine and urocortin
(administered continuously by osmotic minipump) on the tibialis anterior muscle in the mouse

sciatic nerve denervation-induced atrophy model.

FIGS. 6A and 6B demonstrate the anti-atrophy effects of urocortin (administered subcutaneously,
2X daily) on the disuse-induced atrophy of the tibialis anterior muscle (FIG 6A) and of the medial

gastrocnemius muscle (FIG 6B).

FIG. 7 demonstrates in the anti-atrophy effect of sauvagine (administered subcutaneously, 2X
daily), in the adrenalectomized rat sciatic nerve denervation-induced atrophy model, on the
denervation-induced atrophy of the tibialis anterior (FIG. 7A), extensor digitorum longus (EDL)
(FIG. 7B), soleus (FIG. 7C), medial gastrocnemius (FIG. 7D), and plantaris ~muscles. In
addition, sauvagine induced hypertrophy of the non-denervated EDL muscle (FIG. 7B).



9 05SEP2005 WO 02/069908 ' PCT/ US02/ 07476 FIG 8 denonstrates that in the
nouse sciatic nerve denervation atrophy nodel, sauvagine (adm nistered
continuously by osnmotic mnipunp) had an anti-atrophy ef f®EtSEEN200he
tibialis anterior nuscle in wild-type mce but not i n,?%l: Olflm%out m ce.
FIGS. 9A antPBU&Wnstrate that in a nouse | eg casting disuse atrophy
nodel , sauvagi ne had an anti-atrophy effect on the EDL and sol eus nuscle
as neasured by mass (FI G 9A) or nuscle function (FIG 9B). DETAILED
DESCRI PTION OF THE I NVENTION I. Terns and Definitions: The following is a
list of definitions for terns used herein. "Qg}cgni st" ans any cor{%)ound,

i ncl udi ng, Bi& 3hdemopstiaies dhat dn the fpquse, SEAtE J1erve [HERCTVARAR; I0PRS ME™h BE& Y or . For
exanpl e, aRnAGRRH sdnfinvolilyl ByChEmotid winifiin) Hadtn Antirtrbhel eff@; onEhtibiatidanteRbr

anal ogs. "Allelic_variant" nea “variant formof a given gene or gene
product . On@“iﬁ?“SW‘i“’I’tP'pei"r‘i“tth"%'l“?il':%t'ﬁ‘@%‘?‘ﬁg’écet hat a | arge nunber of genes
are present in two or nore allelic forns in a population and sone genes

mmnog! obuFIs. 0 REGH ReTonsal o MALTBREt BairE o o RR b fadhy Teans

i mrunogl obubitiatpyesiitam, thd EBL andredleas ued dshadasueadrityamass §F1G SMtor gwsrlebi ndi ng

site which ecifi y binds an antigen. "Purified antibody"” neans an
opeRn (G 3B

ant i body i en partially or conpletely separated fromthe
proteins and naturally-occurring organic nolecules with which it is
natural |y associ ated. PDETAIBED DESCRIPTION OF EHE INVENTION | cast 60%

anti body, nore preferably at |east 75% anti body, nore preferably at |east
90% anti body, angeOsid Defiher ably at | east 99% by dry wei ght, anti body.
"Binding affinity" neans the propensity for a ligand to interact with a
receptor and is Thefollowing sy listdf defipigons dorfiamas yspddhersBt at i on constant for a
specific CRE | i gaqds(RER AL gﬁyecf Aduh® el diie budiob Rl &, kokeNed: aivaisa be
measured directly Via stan arad saturation, conpetition, or Kinetics

bi ndi ng t ec kee¢ntare EorgrarmipledCRER: agogists ingiuds bt areecb imBit toa CRE ardfrfiFprelessi nvol vi ng
functional assaysyRaiSRORQhdY Wriant fdih BB difen 86k bORAYprodiB:AGe SkiR M thd0dy
that contains structural elenents fromtwo or nore ﬁgi fferent antibod

mol ecul es, Rrtaecosnizeshat @ largeanmbar ofgaRch A PEHFAHN B or pqfepidlic formsinia papyaten
include, butyg hEegdi@thateinliné&id alis. anti bodi es known as "hunani zed

anti bodi es” which include, but are not, a!li mted 10.0 5 §FEP 2005
“Antibody”, in its various grammatical forms, means immunoglobulin molecules and

immunologically active portions of immunoglobulin molecules, i.e., molecules that contain an
antigen binding site which specifically binds an antigen. “Purified antibody” means an antibody
which has been partially or completely separated from the proteins and naturally-occurring organic
molecules with which it is naturally associated. Preferably, the preparation is at least 60%
antibody, more preferably at least 75% antibody, more preferably at least 90% antibody, and most
preferably at least 99%, by dry weight, antibody.

“Binding affinity” means the propensity for a ligand to interact with a receptor and is
inversely related to the dissociation constant for a specific CRF ligand-CRFR interaction. The
dissociation constant can be measured directly via standard saturation, competition, or kinetics
binding techniques or indirectly via pharmacological techniques involving functional assays and
endpoints.

“Chimeric antibody” means an antibody that contains structural clements from two or more
different antibody molecules, i.., from different animal species. Chimeric antibodies include, but

are not limited to, antibodies known as “humanized antibodies” which include, but are not limited
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WO 02/ 069908 PCT/ US02/ 07476 to, chineric antibodies generated by the
techni que known as conplenentarity determning region grafting. "CRF"
means corti cotropi n rel easing factor which is the sane a85c8kER 2006t r opi n
rel easi ng [ (CRH). Exenplary CRF peptides includs, nd ovi ne
CRF (see Uvgoozg)ggﬁs . 4,415,558), and the like. "CRF ané‘fkgwwga ns
subst ances which act as Iigands of CRFRs. Suitable CRF anal ogs can be
obtained froma variety of vertebrate species and include, but are not
limted to, substances such as sauvagine (see, e.g., U S. Pat. No.

4, 605, 642), urotensin

4. 533, 654) , PnttfassEc av%eéﬁstﬁe‘?fmfﬁd%( §Ec§°ﬁt¥“ﬁ%‘°"%f °°‘PPl°r’%1a°‘r’fa’§?/ g%%r {“ﬂ’ﬁq?ge‘ﬁ“at ed
peptide (SktRihd) NO 44) (Reyes, T.M et al., Proc. Nat'l Acad Sci

98: 2843- 2848 (2001)) . urocor F
anal ogs descri begii)‘:n . . ‘%‘ ‘rop”ké?ﬁmm& fﬁqg%@%%eggggqgg@cﬁ%ggﬁg?

4, 605, 642; ooh@8 (CRH), &eﬁﬂ&ym peﬁt;d2s7ﬁ<;llld46/,}l CRF486 0886CRB (5499 S008;, N6663292;
5,824,771, 4%4%8 ﬁ,ﬂw 5,869, 450. Each of which is incorporated herein

by reference erre CRF anal ogs are sauvagi ne, urocortin,
urocortin-rel at efREepilog]acans sakstondes which| achasdigands oft GRIsn SwWaﬁg@}Pﬁsst "

Means a co ”Pag%g gl')&ﬁlﬁed ERInGCHI idty %r%grsaaﬂgecfe fnd "imiuhé bt aPe%o@l%ﬂe&' &l SibédEdsR - or

CRF2R, or Ivati on of e neasured as descrl bed
her ei naf t er such GRERVaginsalxs, ERF U.R Pot NoRg,605642), (gtensiy (sepretadis Ugn otk $9F-or ns  of

CRF 1R frO”h 96%5@%5@5335&3 C infiste mIEb%mQREEQRth@ 43)Phufith ld&drih-lIeRpepfeer red to
as CRF-RA, PG (Pérrin, MH al . Endocri nol ogy 133 3058 3061

(1993), Che(f:EORD N%M)éReyespif% et g Proc. Ahééférad 8¢l 198:2843 284024 Hipwragrin %&993)
Chang, GC P GW@b'l/eooB\bLHn@QheléRFll&Yo é&e?élbédlﬁ%k paKi 18R 0150558 T4 480ak3;al .

Proc. Natl. Acad 995 and, FEBS
Lett. 335: 45%, 3@.%9@@?3 6"8r %W%IERH?%@%%%? l‘f‘he AN t5:48fﬁ1°°c§f 56?829%

i ncl udes, bsk24B1N984d, 0787 hads 869,458 NOmeh bR GRIPE & smcfrwratumhaan bhaefereloA or
genom c sequence encodi ng t he recept or has been din ence

0si t. a se
dat abase. fftugd §§ﬁu‘é‘ﬁ@%“s AP RV RRRS ALCRL| ‘Hﬁ”ﬁl‘&éq 1oy FoPELs “’%P“'TiS%‘LA L23332,
192584, T37(08usin] 28968, B1952, L23333, NM 004382, AF180301 T28970,

L25438, L24096, 86, .(B1954, AHO0679 Nlé%g?? ﬁﬁ' 582,
Y14036, AF229359;]C?{§E2“§‘§% TR ORRYY &frf&&é"tlﬂ o A |
protei N sequalRIGK, odbotlt. egieaticieGFEIRIFBE &an &¢ Reaantal as ddstribed feinafBenBank or  Der went
and for convenieg [ epre equences are given in the sequence
listing herein. 2%&8 Q éﬁg&%CWOZ/ 069908 PCT/ US02/ 07476
“CRF ;R” means any isoforms of CRF R from any animal species. The CRF R has

previously been referred to as CRF-RA, PC-CRF, CRF, (Perrin, M.H,, et al. Endocrinology

133:3058-3061 (1993), Chen, R., et al. Proc. Natl. Acad. Sci.USA 90:8967-8971 (1993), Chang,

C-P. et al.,, Neuron 11:1187-1195 (1993), Kishimoto, T., et al., Proc. Natl. Acad. Sci.USA,

92:1108-1112 (1995) and, Vita, N. et al., FEBS Lett. 335: 1-5 (1993)) or the CRH receptor.

The definition of CRF ;R includes, but is not limited to, those receptors for which the

¢DNA or genomic sequence encoding the receptor has been deposited in a sequence database.
These sequences include Accession Nos.: X72304, E11431, 123332, 192584, T37068, T28968,
Q81952, L23333, NM_004382, AF180301, T28970, L25438, L24096, 192586, Q81954,
AHO006791, NM_007762, X72305, AF054582, Y14036, AF229359, AF229361, AB055434 and
141563. The nucleotide and protein sequences of these receptors are available from GenBank or

Derwent and for convenience representative sequences are given in the sequence listing herein.
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"CRF 2R' nmeans any isoformof CRF 2R from any ani mal species. CRF 2R has
al so been referred to as HMCRF, CRF-RB , (Kishimpto, T., et al., Proc.
Natl. Acad. Sci. USA, 92:1108- 1112 (1995) and Perrin, M0%SERI2008Pr oc.
Natl. Acad. Sci. USA 92:2969- 2973 (1995)). The defini ti g Afsofiarel R
recept or |N@Wﬂ’§%" but is not limted to, those recept orsT?jor 76 t he
DNA sequence encodi ng the receptor has been deposited in a sequence

dat abase. These sequences include Accession Nos.: U34587, E12752, NM
001883, T12247, T66508, AF011406, AF019381, U16253, T12244, T28972,
U17858, NM 009953, Y14037 and AF229360. The nucleot.id

sequences of thescé‘FnBc@Ei‘f‘b?‘%"%@Enmzﬁlﬁm@aP’F%I’FW@?%%?h%R%qugrig\Sé’%fmand f or

conveni encepefe;rgp(g%qmmvemuqn@leﬁotaﬂe gl @rod Nod. ieads SefSALCE:110&t | ng

herein. The term "CRFR | so, incl ude t tated proteins
wher ei n r egHdA&I98y a‘ﬂ‘h@“‘“r@cﬁﬁ‘t E’ c@g’ﬂé‘i‘ﬁ‘? gﬂp;@? 9?2%]%&%%1?%» li gand bi ndi ng
1(:)[1 si g?al i Inlg havge bﬁﬁ[ﬂxoxg&i@tﬁﬂ r@bptorirdiufids cteht is Matrlimitedk@nthdse recapwrsdhr wiwhl | i n

e art wi recogni ze one G v anges in
the pri maryhamNbSqune @y é%%eereﬁ%%wa“bémus S"le o W%Eréas{aga% ?Ir}l\%!e‘l'n tion.
g_t f :c S knomSeqmaehmcladetAccasthosuusnswumhz’m M @emaa'rmza?nm@soa,omywt h

ifferent a c t riie servative
subst ¢ ut i o) Sulln iz TRl Crasf, Thiddk, MEEoRbss, RGR s e b PR e o
si gni fi cant hutlestide @id grateheenemces GConsarosporn e a@dmfm@e@m&oe e anddeswn i n
the art. For exa ate substitutions of
ani no acid Fé’%cm(ﬁ’g%srepmscr#afti‘@ste?l}gﬁgyn%r%%g%e&;%%G%%| cbg{s whi ch are oriented
toward |ipid, vm’fHatanmh‘éRFlIWdlSQ)'pﬂw tx:unaamdrwd/ecn%ed pEgiRnsesI Feeiops 9f kS onal |
ORF, RS di ffe“ L9 o O B AT Rt a6l ok SEnRRAUGORE, BlerchlokREMe ORS: and/ or

nut ati ons nservative amno acid substitutions are al so | ncl uded
in the defi matnpbnne@lf sl@RFﬂﬁart@Fﬂﬂmm@ﬂ?d? P RFRywitl 9ePEMOSRFoNseRPHYS changes iy i ng

sequence by Wikl A% inSHC hesd® 1S/AMIBE! Kad ln¥en ndiEiak0 aci d
substituti otr%ltg g@g@%{nagi?ﬁ%%eﬁéee i n%%lﬁg defi nils}fl on of CRFR2. 0113 of skill in
the art wouthdt sibstitution 96 geriaineanipm acidsRyiths diffpret, aing sids &dth SiE ST Phose

l'isted abov qr?@erst(éoﬁéél'v@{ Je%uML)‘ @ reSEIR | aCsflent WA i € tiEBelthat idBes tnbre
present inv nFion. skill "in the art vvog(ﬁd further recog}gl ze that by

usi ng pr obe@gmﬁ‘@ﬁﬁlﬁaﬁ@ fR'HB%n CGopgereais Sustintes Al pelpavin the apy Kot spaniple, B35 ¢

sequences hLEh AP G?Cﬁ@cah Rterkt QUBKNAORLLE BifiiRlo Wieddtbﬁm@httahm&ﬁibxﬁnemmmh e sane
or alternate species by known cI g CRFI R | so.included
in the defi Relicesonhigh arCrgignied dowpn LIJ'B'H t‘fﬁ?:é’g ﬁ%’ngf‘]‘(%i’bc FRET ed |‘§“fr?1dg
definition @fnckit2 BRFIRS difigtfioan, nmmay edoursitg sequema by trencatiobs andiod whitatiezogni ze
that functional allelic variant tional,.splige.Vv S CRFRs

m ght be pr&%8at Cop{IVALIYS Ainp 8%‘?%’65“‘%8‘8.%&%% 8lu€eﬁa tH‘tchugteon\q/ngggir}t § %ﬁ) | d
have utili tkhffefhgtfhﬁ] DiaRSHN beclumugtiiense by Spicatives and/oi mutatenofuchGRERsergatize known,
for exanple and 5, 728545, each of

which is mé"&f“ﬁé“r‘% “Eﬁ“‘ﬁ‘&'}séf%?sﬁ “%%?é?“écndsfé‘“ ?Qggﬁ'? *SEP 2005

One of skill in the art would also recognize that CRFRs from a species other than those

listed above, particularly mammalian species, would be useful in the present invention, One of skill
in the art would further recognize that by using probes from the known CRFR species’ sequences,
¢DNA or genomic sequences homologous to the known sequence could be obtained from the same
or alternate species by known cloning methods. Such CRFiR are also included in the definition of
CRF,R and such CRF;R are also included in the definition of CRF,R.

In addition, one of skill in the art would recognize that functional allelic variants or
functional splice variants of CRFRs might be present in a particular species and that these variants
would have utility in the present invention. Splice variants of CRFRs are known, for example U.S.

Pat. Nos. 5,888,811; 5,786,203; and 5,728545, each of which is incorporated herein by reference.
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WO 02/ 069908 PCT/ US02/ 07476 Such CRFIR variants are also included in the
definition of CRFIR and such CRF2R variants are also included in the
definition of CRF2R Fusions of a CRFIR or CRF2R pol ypepBi5d8EP @M8a CRFIR or
CRF2R poly tide fragnment to a non-CRFR pol ypeptide ar d to as
CRFR fusi oﬁ"(g PO6RMhs. Usi ng known net hods, one of skill %ng{’ eggrt woul d
be able to make fusion proteins of a CRFLR or a CRFRR that, while different
fromnative CRF, R and CRF2R, woul d renmain useful in the present invention.
For exanpl e the non-CRFR pol ypeptide may be a signal (or |eader)

pol ypepti de sequence which co-transl ational | t | ational ly

di rects trafvelf ERFiBf varippis 359 8f°e‘Pﬂ“dF46ﬁ#°|dl°§“‘Wt°gCB?‘&s’§‘af‘ﬁg q@%@“ﬁﬁ%?ﬁer site
(Sdgd,t tpedls%;ﬁﬁ{ﬁﬁ%d%fhzé’eﬁ?l%ndfﬁmr Oa t[lef non- CRFR pol ypeptide may be.
added to facilitate purificatign or. identi

poly-Hi s, or FI &ysignssfs GRY ‘t&r%ﬁ% jolyery {“&a Q os,ytgep%llQ g{“g"ed wi thin
the defini. tb@ﬂox@ékﬁ%ﬁly&p&a&hrﬁaﬁﬁﬁté BSGRPR ﬁmidntpmtm Hsmlaxbwmmctmdk eaed Wi t hi n
t he deflnltlon of naI t|o any

i AR o oS 0 ekpmaiyapiot s o SRR o S ERER bt e EREEE

si gnal i ng r 'eond |na I on” of signaling
pat hways t hiadm adtive CRER @H&JRFEW violild rémainchisefg] io fthegmadeng ventien. der exemplgdious

ligands to ction CRE

CRF anal og 19 Cﬁ%‘d’@l’ P‘#‘f %f f&lg‘é{aiﬁ"rgfl%r) {%'Fé\?g%&gﬁg%e g\q{(rafés(hl 3515}& Eﬁﬁl:and

bi ndi ng. " FatghoaRrageiaiallydrns trinsfer afitherpoaten MitAitcad ofgynbeigue moter s@péergabl y

P ot of - pr GUEKEGr SRS B OB A s didel KA kBl or < L1
conpl etel y fatntifidation pfahé cwkaégppmﬁssortﬁ‘lamw) ¢RF Rofusiom pegteiph @r¢ Asoconpound
inhibits skel et al [ int LY inOllde® ichih Ale! Y
prevents Q&HW&FUE*B ‘Cﬁ“‘% ggéﬁ‘ e!ritglR?2R Bl nggge%gles ear(la saled to be
"operably aésiacdoedf€RF,R.f the nature of the Ilnkage bet ween the two : DNA
sequences does n b o Hath@ MBARIPI AP

nut ation, (2) |n?‘I§rF§1ieL%l§n ﬁJufth)H thE@iy &E&Q?ﬁ&ﬁ&énrgoﬁgiaear a’i(e"%. on to direct the
transcri pti kimse)for pénabiratali QﬁggnasWﬂ}Wméﬁhat Ue m@@lﬂatqdrw dherbindins gf eodosenors b | ity
of the corresge%‘glhngldﬁNeRi,rRanscrl pt to be translated into a protein. For
exanple, a €O equence and regul atory sequences are operabl associated

when they are c‘a‘v@dhelm CRFRS mefessito] GRERg cHhigh R ory 3 CRF qpalosyip give or In

transcripti Qm%agmuﬁ%ﬂhmeﬁﬁgﬂggg%m% er the infl uence or control of the
regul atory sequences a pronoter region i s oper ociated with

a codi ng sequenc&Fusiee genehmeany BYROE @orer R 69411183%08%%*’&' ¥ Xﬁ‘i’ TP AY

transcripti gno@fone dybad prbR &eﬂﬂ&rﬁﬁ&cﬁ%ﬂr&&hpﬂbh\ﬁtdfamlmlgﬂg transcrl pt |s

capabl e of being translated into the desir rotein or po t
P 9 “Inhibit” means to partially or completely b og( a%ar%cu ar process FE)r aé/tR/%P Ingr

example, a compound inhibits skeletal muscle atrophy if it either completely or partially prevents
nmuscle atrophy.

As used herein, two DNA sequences are said to be “operably associated” if the nature of
the linkage between the two DNA sequences does not (1) result in the introduction of a frame-shift
mutation, (2) interfere with the ability of a promoter region to direct the transcription of the coding
sequences, or (3) interfere with the ability of the corresponding RNA transcript to be translated into
a .protein. For example, a coding sequence and regulatory sequences are operably associated when
they are covalently linked in such a way as to place the transcription of the coding sequence under
the influence or control of the regulatory sequences. Thus, a promoter region is operably
associated with a coding sequence when the promoter region is capable of effecting transqription of
that DNA sequence such that the resulting transcript is capable of being translated into the desired

protein or polypeptide.
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05SEP2005 WD 02/ 069908 PCTI US02/ 07476 "Percent identity" neans the
percentage of nucl eotides or am no acids that tw sequences _have. i

comon, cal culated as follows. To cal cul ate the percent i G SEP a
specific s C (the query), the relevant part of the uence is
conpar ed tgg‘ggp(eaggélPence sequence using the BestFit corrpa%%oxn/ (?:grrput
program W sconsin Package, Version 10.1, available fromthe Genetics
Computer Group, Inc. This programuses the algorithmof Smth and Wt er nan,
Advances in Applied Mathematics, |ssue 2: 482-489 (1981). Percent identity
is calculated with the faollow ng default paraneters fao he BestFit
program the scotBersent idgetity xnepss by RYEEHESS OB PHSICOMIFLT RGO a‘BﬁE PO eHENS ty is 8

and the gaphs)éftﬁébﬁhm d&@ﬁl@tl:& ¥ folfowe.- Tv\bﬂthlmmdemgdeams&quemmctsmenbe
reference sequence, the rel evant Joart of the u‘ﬁﬁ% ee?%ence S th which
que PE

i s derived (tho@cR); @QF’F?“%‘@&G@WB% ROPIUEREE FySPBDAr & GUEY “f"ég
CRFR/ puri fi %&F@Bontpaﬁlsoﬁ \¢6ehyshber mfdgfaﬁi, Wiscomkny Pdckege, ORERn 1001, \apalptle dempbe t i on of

t he sequence, i s al 0 C ate the ent iden it
" Pol ypept i d@eneﬁeaﬁ ée?t'al ﬁ‘ of “BhP 8 AC g’%fstgc dtémd Keslsrﬁ,ﬂ(‘)%&f)gﬁaée "'br post
transl at i onalvante® @i /ippﬁéiztﬂlfd)ﬁkn(zﬁcsgss,ue mh&bﬁﬂ?di%Sll)athmt :glcnugt iy alsslgledwitiothy .

"P |
tr;ﬁg‘gﬁfgtl B e Jeohl papstels B &fwgsﬁlptcprrcggapn; 2'scbri O&{T‘lﬁattut‘fst)to?&de?g%@f:he F ogi on.

" Prophyl act ication gaialte s 8 anethan gappexeusont pemétytls éat\khntcomtﬁanag s utsuence to thot
currently exhibitin leta &l chiR

conpl etely 6%&85? feq'geln‘fe {hgfe%wf?t t’“ﬁ'ﬁ%‘%?c gegkegt &B{(@F&Xs énoer?g%g‘ l'e at rophy.
One of ski | Isequenct. Heor atamlemNerd theemsgﬁamﬂtpamﬁcet@m?alﬁqun@i% enthasClRe  at
risk for skel et c Hﬁé@{j g,getgg, ag&Qround section
her ei n. Furtpﬁléq2 ?Jeé’%&&%‘e?gqéﬁp%wa@ﬁed% e art p ui d rg{}:)ognl ze that if the
bi ocheni cal chan{Rdypkmsideli megnst 2oy shednl aftamino geide Feéarélﬁﬁs Gﬁh?gﬂh?fepos'téfi‘bsrl%‘ﬁw ately
regul ated, t c ” Ry Wwoul d be prevented or reduced in
at-risk in Ogtﬂ {nglﬁg%’ﬁ%r&g&g&ﬁ%,g@ér(r)t%}gcullﬁar dé trogﬁ% patients be(gl nni ng
treat ment wi t h c 8Proingerd meang ja P3N An seguenggt which sRtipls the ph trRgscERtion @pdithe nyscl e

atrophy indiga Mqlg ctlﬁghfr%ggmg%gmﬁeélg,pat ment of such patients would be
appropri ate. ts granmatical forns, nmeans to increase,

decrease or mai nt &rpphylaewgreatmms” meapyRIPYSRtEe Wratmeat ofja SHRICCE gk SHEROLY BRMOfE ¢ i on

nmeans to i nc‘s’fgﬂ@@f@kckﬂ@ﬁtﬁ&ﬁ%ﬁoﬁi lmﬂd?'ftcadoﬂpltta? ot Iﬁhﬁlly lﬁlf)ck tigloeduatnat ofdkidetdl € Mass
or function Regul ati on of skel et al scle i, ncl des

regul ati on drusdgarephin| Opp kil in tgag w e‘Fcé?E%ZI §?ﬁa5‘ 'f“{;‘ﬂ‘i“ﬁ?&f? %rmkb
"Regul at ory gd&irantce m@ms @sclNAL 1ﬁﬂﬂ6ﬁﬂg‘r&m'ﬂ s@tionilsreina Pathkenoa omeomknbh | i ng

} Egl Lgxégl V\AOItPﬁ it;f-lt‘ ?"Hﬁﬁg rr?li |th| Irha]; Bﬁtrln I%ch%ﬁgt ah g{as ?egan Céo sﬁ(qual musclesz?t%lﬂﬁyngrg'

appropriately regulated, that the occurrence of atrophy would be prevented or reduced in at-risk

individuals. For example, muscular dystrophy patients beginning treatment with corticosteroids are
at risk for developing skeletal muscle atrophy indicating that prophylactic treatment of such
patients would be appropriate.

“Regulate” in all its grammatical forms, means to increase, decrease or maintain, e.g., to
regulate skeletal muscle mass or function means to increase, decrease or maintain the level of
skeletal muscle mass or function,

“Regulation of skeletal muscle mass or function” includes regulation of skeletal muscle
mass, skeletal muscle function or both.

“Regulatory element” means a DNA sequence that is capable of controlling the level of

transcription from an operably associated DNA sequence. Included within this definition of
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0 5 SEP 2005 WD 02/ 069908 PCT/ US02/ 07476 regul atory el enment are pronoters
and enhancers. E.g., a CRFR gene regulatory elenent is a SN&{ uence
capabl e of controlling the | evel of transcription fromth FR gene.
"Reporter y ns a codi ng sequence whose product c ofelRct ed,

pr ef er abl y%&quéor?@?ati vely, wherein the reporter gene i??:glggsr a@lay .
associ ated with a heterol ogous pronoter or enhancer el enent which is
responsive to a signal which is to be neasured. The pronoter or enhancer
element in this context is referred to herein as a "responsive elenment". .
"Sel ective agonist” nmeans that the agonist h si gni ficant,l [e r
activity toff@leiory clemesf prg prRmPEEs é“ﬂi{l"al?”(“gﬁs' %ﬁa@g‘ qut rﬁgulcl)a?% ?ler%gtgse?)?{g&, not
that it is ggmRleRbmbly of ddmEdling the Veivdl Bf tiaag@eiptidn fram the ORER gerecept or s. " Skel et al
nmuscl e hypertrophy" neans, an increase in skel et al scl e el et al
nuscl e function og"l’ 5T gener S &t K iR %’1’%°F%Brﬁ§l/“pwﬁaélgbﬁsde{l§§d? g %%éaiﬁs
"muscl e was fiah@ativeipOwlitkange fpster gaa seoperably skelaet alith misteiobgma gpmoter erkel et al

nmuscl e function or both. "Splice varianty i NRNAQT i i ch
resul ts frofP&IPeHmsEY {"}Bcheﬁid?fp%‘é‘b%. 2 Sl@?lew%?ggitf’ I%f" N L he T§§ ? ;°§‘3"§’o§ﬂi zes
t hat, depenelihagemeneld this ypext iorfeaedanhonit dsiafirespopsiveglement’el | type, a nRNA
may be expressed.,dn . .a different r : I r ; t he
transl ated pr ot'eigﬁfgm\xne PEBe TFTY Ié"?te{ril[% a%%ﬁ@ﬁ%%#ﬁ‘(ﬁgaﬁ%ﬁ gtcﬁ[gtt #ﬁgl\i&d'toh%?sgl' s
expressed. Aertaintraemtpré) tinpatell yitle pther a¢ceniss, astiatit'ls eomplgtely insetivawitereagd n  anount
capabl e of g{hg}q&gég&? a nedically desirable result in a treated patient,
e.g., decreases el'etal nuscle atrophy, increases skeletal nuscle mass or
i ncreases skel et “Skeleteiswsele fhyppettoplri megnst 4 iprease deplelst) Bussleriers o- skelel 1 at i o;
in a human Qr.J ,Eﬁg]\mg{h_rramml. "Therapeutic treatnent” neans treatnment of
a subject in which an increase in nuscle mass or nugcle function is
desirabl e. For e’Skeiphlanusely atzaphsd reansrthessame, py ‘aupcleastingn erdmeadsd ¥R S si gns

of skel et alg sl Ele Hals QP R¥lcta RASBhctibPorBaRt i al |y or conpletely reverse the
skel etal nuscle atrophy that has occurred or to co%eteg\lﬂ% or partially

bl ock the occurr éhpise sriant)mepns e aBMA @t Brotei idich desuls 5 §lempiyG Py Eeee

therapeuti ¢ ght gRldIER the Aft rEgHizeSHE] RBdnding! Bicell BfpEor e WRARIR Wisingle tellegpeent ™
al so includes, for exanple, treatnent of subj ect 31ot exhi bi ti ng.signs of

skel etal muSRNA mey pppresset in differntsiom) @t & spliogyasiateand s 18 MR P
treat ment Ofwixﬂbeldifﬁ%ﬁi&ﬁdﬁdiﬂgﬂp@hﬂmmﬁf fasgessadscl e mass. The term

"treatnment” neans prophyl actjc.or therapeytic treatnent. Unless herw se
Beabeolilly cBruRePpiRE 4 8ot S APe PR 8 et

defined, all tecﬁni‘l‘t‘?apcué
meani Nng as GeaBDR | dysititlé esat @ckdagd paientd.g. Odeckieasesr skelgili rvisclé ptraple ingrersss of

ﬁ;f te(l?: g.l gh:%?etéza é%}egrggsgoga&%%?sgg%élﬁzg ::meulsnc],ri:el tﬁx?cgclm?‘{;viﬂp inoalcc%gtxble Jéﬂﬁitrfﬁi Qggﬁn
a human or non-human mammal.

“Therapeutic treatment” means treatment of a subject in which an increase in muscle mass
or muscle function is desirable. For example, treatment of a subject currently exhibiting signs of
skeletal muscle atrophy in order to partially or completely reverse the skeletal muscle atrophy that
has occurred or to completely or partially block the occurrence of further skeletal muscle atrophy
would be therapeutic treatment of that subject. The tcfm “thcrape.utic treatment” also includes, for
example, treatment of a subject not exhibiting signs of skeletal muscle atrophy to induce skeletal
muscle hypertrophy, e.g., treatment of a livestock animal to increase muscle mass.

The term “treatment” means prophylactic or therapeutic treatment.

Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the arts of protein chemistry,

pharmacology, or molecular biology. The methods, materials and examples described herein are
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O her methods and materials simlar or equivalent to those described

herein can be used in the practice or testing of the pres@htSEPnY®Hhtion. I11.
The Rol e of CRF n Regul ati on of Skel etal Miscle Mass Il in the
art woul d r‘%%%“r?%% the utility of the present inventi on%sg%oﬁﬁd
information in the prior art and the teachings below. The results descri bed
herei n denonstrate that adm nistration of a CRF receptor agoni st which
activates both CRFRR and CRF2R (non-selective CRFR agonist) blocks and/or

inhibits the skeletal nuscle atro;ﬁh% i nduci ng. ef fect of deqprvéal 'B ,
di suse or deskintanded Ae blimitinge Athep Fetheds apsmaprielsimilar o) egpivalent g hopedesgripiioy - | n

addi tion, dﬁ&&éh'mse&,h% GREFoEaR Gt pleni@fn®how thi s anti-atrophy
effect in mce 1 n which CE%FZR has been l?nocked out. Also, inrats in which
the CRF1R nedi ated HPA A 'ne 1\r/lult by renoval of the adrenal
gl ands (SUI’BI cal TheRels QECRE CERESe animals with the

non-sel ective CRER ofasgmryhs(ﬁesarg bugm@ 1&0eniy tthe ﬁﬂlfyo&hﬂ{e 9fc§eﬂtcﬁwemhdhcﬂnﬁatthd”lg t hat
the CRF2R nedi ates the anti-atrophy %

fect urth t
denonst r at einfopation irtheriet arband & t‘?ﬁf}“@s Rt sﬁ‘F é“é'fjfs \9?‘%#%‘%\'@‘8&‘5‘25?’“% ﬁ‘ﬁ'\/v a

hypertr ophyadnmqaﬁt.&lgofeafd@%eepﬁrp@em%mh barses ol CREYR rmsmat(mxsmtwe
nodul atory role of the CRFRRin get? cess of skel et al rophy

The speci f i ERFBagonish béﬂﬁmgd’i’frflﬂv‘?'%hevaé MRPEST YR RFuEes FF&“ rva

phar macol ogiigak oPdRiHchasoi@idhAghie nloBaCifeksletABnmsd mms In hddition, Idhta ghoof
Prussi a, PA) and uraocortin (Bachem Bi S %ences re ZFI ective

agoni st's f ofCRHEs8PHS ALY s aat-aos ORI W %Flézwe?ff sCbeenh nok e escr i bed
her ei naf t er out T'A®S Sin *@LiA twhich ey ERBﬂemedeld IHP@huis Aast teen imtechipged dy a‘mevwl oislcr i bed

in the scien erature. r oWt [

experi nents ‘giﬁﬁt)ﬁ@fj? preisy afhi“i%ﬁec ’g ﬁ?ag?ent |(fﬁe%"‘§ahs vA %lo\l}ga%h‘%rslclglls of
CRFRs 1 esul bgonists siiva b aml-atraﬂhwffem ddichting gt the ﬁthBlmedleﬂqs ¢ ar@#@@b}é\b’ affeciyuscl e
atrophy. Figure 8 shaws, that e ant.i 2 g?ggw oni st

sauvagi ne, :Fg o Y ST ‘h QuSt%M%OEﬂSE] ibe gfr{nﬂtrl\?st ered tazg\n ce

dai |y in comjgiemapliyamiuving difet:. h’éogpthasq)dsodhtaskmmsageﬂle mmtﬂam 10le Ofttlth@i#bﬁw line,
resul ted ininhibitd S

skel etal  miS@8™y tlsgeleﬁ m“ssft%% r%&ill \Lﬁggsl%gae E ww%ﬁﬂvgﬂe tﬁenééur ation

and nmagni t ude phﬁmamlqgcwi gknts, muvagR:FBadgmnBlsic'et'q%ﬂéﬂf ploBuyssiay B iapd

I ncreased ef Iolccg: agiclﬂt ?331&%%%&%&&: %Q&%Q%’ousﬂs?cﬁ'CR@ﬁﬂn%rﬁfhﬁh&ﬂls gkone in

t hese atrophy no ef denonstra hat the anti -atrophy
effect of tskvbtauitﬁdaleagqnhyslescrlbvd beseitvifian t Thess amntsrhwewé@p’ﬁy Ichﬁf%‘i@"%é“doﬁﬁ’e to the
ef fect of tra Bﬂ@ggg{tﬁg,nmﬁwther more, continuous dosing of the CRFR

agoni st in t sence of theophylline, via osnotic mni ﬁ#‘gﬁ al s?
resulted in i nhl EIBWFSOW @nd %R@W&I%FCSH%@EP’@C@FP%ﬂﬂ?onéfﬁﬂ%&)ﬁhaﬁ B ST nuscl e
hypertrophy. ?létx@ctdg%s‘tsccﬁHCR?R.gﬁ&uitk mARERiI A s Beah@sitlition ofeksletl@tuedlddtdply. USi ng

ANCOVA ( Dou C.
igure 8 shows that the anti-atrophy effect of the CRFR agonist, sauvagine, is mediated through

CRF,R. CRFR agonists administered twice daily in combination with the phosphodiesterase
inhibitor, theophylline, resulted in inhibition of skeletal muscle atrophy in animal models of skeletal
muscle atrophy. Theophylline was added to potentiate the duration and magnitude of action of the
CRFR agonist therefore resulting in increased efficacy of these compounds. Theophylline
administered alone in these atrophy models had no effect, demonstrating that the anti-atrophy effect
of the CRFR agonist in combination with thebphy]line was due to the effect of the CRFR agonist.
Furthermore, continuous dosing of the CRFR agonist in the absence of theophylline, via osmotic
mini-pump, also resulted in inhibition of skeletal muscle atrophy and/or in skeletal muscle

hypertrophy. Statistical significance of the results was determined using ANCOVA (Douglas C.
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Abbrevi ations used in figures 1-9: g-gram SEM standard 85 8¢P @05t he nean.
Speci ficall Figure 1 (FIG 1.) shows that sauvagi ne inhi

denervati oﬁy‘?ﬁmfg%?ﬁ atrophy of the nedial gastrocnem ust 9?:2‘?8?/%74% a nouse
sciatic nerve denervation atrophy nodel. Legend: A - physiological saline
(control); B - sauvagine (0.01 ng/kg) + theophylline; C - sauvagi ne (0.03
ng/ kg) + theophylline; D - sauvagine (0.1 rrg/ kg) + theophyl line; E -
sauvagine (1.0 ing/kg) + theophylline;, * - S conpared to _saline.

Fol | owi ng dMoeteareery, dhsigt andhinalybigRf Expetimentse J‘ﬁér%@y aﬁ%lsé“s N &othe®e fnj ect ed

subcut aneougdgii RydfBl:dRARPHMAL 150LAR; S8 SEadkalchy otk Aeauvagi ne, at the
doses indicate Bove or _vehicle control (physi ol ogical sallnﬁt for nine

days. Sauvagi ne Smasifieby. Figgii InFIG bl sewyihat sauyesinsdnhibys feerspnprinfucebatroply qay

nine, the ”Ef‘ih&he&ﬁlg&s{r%aﬁﬁg IS Ghddse@iatic ﬁeﬁ/@'ﬁMﬁﬂatﬁ)ﬂdtrbwy bl Legendiet er mi ne
t he degree of atrop shows t ag sau i ne |2¢£|ts

dener vat i onAj- max;@éawétsaﬂ@b t@P: ?hé““ﬁ’?gﬁ‘?’éd Qlamg/kght teopgylling, & c wvagine use
sciatic ner K1‘§/k en&eaba,mu{an 1Al £20nBie (0008Y/kg )Lba&eﬂgnmﬁ E - \mbzfgmc (lcﬁ)mykg)l+) B -
sauvagi ne ( n};) kg/mﬁ)sd C - sauvagi ne i??“’ mg ‘gﬁ“ éth - sauvg\%nba?

my/ kgl d) ; thcopbsd ine; Qemeareldo safng,Lpltowing deFrvatin ShheRehLFpUt 1o the
right sciatiyee %Fevﬁyecté"ﬁaflu&ufﬁh&ﬁslmrtﬁe ﬂﬂﬁ:@}dﬂar\Mgtoh tRicd ety “Staumg;um,eatohe vehicl e

control (physi ol ogl cal saline uoys 1 si.on u5|

osnotic m nEpsEhBdigatedzpeve or t’ﬁlﬂcf"lc°’¥”i?ggg’ﬁﬂn’5‘fz fﬂ %&'}e R4 ‘%’a '%er‘iva&fg(vm t hout
addi tional iReeESyY Wth B@)‘ng/kl'h&oﬂ@lldw dﬁHaWﬁﬁeet‘hedm:ﬂﬁl ghtresamia giusde vas

i ndi cat ed above:, M ni, %nﬁ npl ant t| onf performed at the tinme of
sciatic ner VEOUETES YegRS det?ﬁ PrRa ”1" yt| bialis anterior nuscle was
removed and wei ghigéte & OFIG€L. mm/snm tsdneagtie@mes cbﬁenananemyed affophyiofahe3ibiaid G 3.)
denonstrates that sauvagi ne inhibit ortlc nAUGE at rophy
of the tibi &MFE" HHET Bgm(sﬁfcﬁ?t’é}lﬁm C{S%'Ef%l'rans(ﬁ1 Lrpphy e érlo%é e(riﬁ %squ?uwgcmlu%n (FI G 3B)
in the nNoUS® - GhwGAC QMg dt- Cndumginea(oBm@‘kg/d);d@lelsauvdgmgéh@mg/ldg/d), Warser only

th d th I d trol);
B - vaor  » CHGCAmH AR ONE" (AT featteban i i G R AE ABVEE 9800 L 05

'+ dexanet haﬁtﬁ Biher quagxﬁemwagjlmnt(o{)(pﬂyswgélk@;éiﬂi)le) by cbamaln@tnhfmmsng 8 Alzet
sauvagine (1.0 ng/k / + dexa asone; 5 fer; -
p<_ 0.05 coMagtsgnig %\éféﬁ”ﬁh{ g@Lgl??efnﬁa%f & e)‘% 'f"?éa\'?m rfgg ‘gi{hg d%dtglln}gﬁ of the
gl ucocorti CQﬂedphynm@;armé it Megrcddosetdfeauvatginenskmdl@ted/abm Minigimgrdghidaptatiyn - mal e
m ce were dosed e above. iLndi caf e ery s;.9" I GASLERY

(physi ol ogi ¢4f P ?'g %@}nﬁ"m&?n ?aﬁﬁrcl)eﬁ‘ée |'ﬁ%ﬁ§%onr8nuds?r%¥gﬁn a'glseat:n osrmtiec

m ni punp at vak femoved amt welightdte desndinothe depme efieprenhi.nent al peri od (wit hout

addi tional t heOpm’éluJeiiinﬁglG. ;pﬁcngﬁétlja%s fe éa\ﬂ@drgﬁg fiRRE glucocorticoid-induced muscle

atrophy of the tibialis anterior (FIG 3A) and medial gastrocnemius muscles (FIG 3B) in the mouse

glucocorticoid-induced atrophy model. Legend: A - water only with no dexamethasone included in
drinking water (non-atrophied control); B - water + dexamethasone (atrophicd control); C -
sauvagine (0.1 mg/kg/d) + dexamethasone; D - sauvagine (0.3 mg/kg/d) + dexamethasone; E -
sauvagine (1.0 mg/kg/d) + dexamethasone; * - p< 0.05 compared to water; # - p< 0.05 compared to
water + dexamethasone. Following the addition of the glucocorticoid, dexamethasone, to the
drinking water (1.2 mg/kg/d), male mice were dosed with the above indicated agents or vehicle
control (physiological saline) by continuous infusion using an Alzet osmotic minipump at 5 ul/hr
until the end of the experimental period (without additional theophylline). The daily delivered dose
of sauvagine is as indicated above. Minipump implantation was performed at the time of initiation

of dexamethasone exposure. Nine days following the initiation of dosing sauvagine, the medial

17



of sauvagine is as indicated above. M nipunp inplantation was perforned at
the time of initiation of dexamethasone exposure. N ne days follow ng the
initiation of dosing sauvagine, the nedial 17 05SEP2005 (\§DSER/ZE9908

PCTI US02/ 07476 gast rocnemus and tibialis anterior nuscl eﬁw%%emved and
wei ghed t oW@R28pMhe the degree of atrophy. Figure 4 (P

denonstrates that sauvagi ne inhibits disuse-induced atrophy of the

tibialis anterior (FIG 4A) and nedial gastrocnem us (FI G 4B) nuscles. In
addition, statistically significant hypertrophy of the nedial

gastrocnem us and tibialis anterior nmuscles of the non- casted | eg was al so
observed wi galtrssemiva ghdieibidlis erterive musclet were manoved and pypighed b dstgiming esdﬁ’F%‘g

(control); Rl theophyl line; C- sauvagine (0.03 ng/kg) + theophyl line;, D -
sauvagi ne ( ng/ kg) + theophylline; E - sauvagine
t heophyl I'i ne; * FigupS4 @FIG5 4ddﬁ‘p@ﬁ'@@$t‘bﬁ‘§ﬁ!"?ﬂﬁ‘}§ “"lﬂ%‘isldb‘\‘z\ier’l’ﬁf“°e8g‘g?‘?ﬁ‘g félF t he

right hind Leg I;IFAO? (ﬂbQ@\)‘Qﬁf:ﬁedﬁaﬂkﬁﬁ&cﬁ&hn&l{bmﬂl@nﬁ@ué‘sl y.[nhdmtioh,&tdﬁttdﬂlyapul ar
regl on tw ce al

sauvagil ne or ve |c e.contr ol é{g éal ol o %al
saline) for sxgr@wa@&y@n@phw%@e dnadis ﬁamd“é‘P‘F“\‘}%?“é(ﬂ‘ plranterior drsde gfthe ’é"é.'Lf Ji ne was
Cﬁ adhm 3' st Eé@gs motohsewée Gfn dababie irddinieAr PEYgEAdO me%ysdmmﬂgalmé (cottio); B -
phosphodi est

rase inhibitor theophylline On da en e nedi al
gast r ocneni theophyline; t Chi sguyvasing{P gflnlﬁﬂ‘g}'rﬁs@é"@gy]%re refsVEY° XOE Hed to
det erm ne tﬁgg L8 - g{uvg)gq,{eqphy, déil.pgh%ﬂlyﬁm(, FLﬁ;;oBsaonﬁﬁmmsaimatFeEomﬂzat bot h
sauvagi ne an urocortln i nhi b e

nervation- i nd uce é‘ ({1&/ ‘gar r{g_ on
tibialis antastiiscf theyright kind leg “35?‘%’5‘&%8“5(‘:‘\1%71 E“bﬁ‘ﬁ &é’h FUATTOn
model . I'n addi §PNyihhdBREHE ePhicRf cohthe (p]@nol@ﬂefam dat tbregaywasﬂwetdsx@r ved

with urocortin treatnent. Le end A - ont e (1
mg/ kg/ d) Cdelxvg?ddieiyrngqquteq 18 aegaﬁxgg wﬁ/ca-ixdnnmsteren{) tﬁlc‘b«gﬁ%%tra-gento(g&?‘?&é@i%ap (

tFﬁl I O\t/)\ﬁ ng d%gﬁdﬁﬁ{oﬂl%rﬁé m{uﬂ&n‘ ﬂt@hﬂluﬁiaoaﬁglkg) n@x deg tenthd xeedm wmlsm;adbw th
e above indicated nts or vehigcle,can sal i ne) by
conti nuous FPiplsAERPr l‘]‘gg ﬁ@wsfﬁfew g?"d "Y)eégtbr%dtql %ete%mn“ﬂp%%}e%ﬁg P?\ 2r until the end
of the experi rrenF@lre PEFIG d.)(dainbriatpetds thmldbpthlsawagme ankh ety irﬂ\lhlé)de"efvﬁ@ﬂdal |y
delivered dose atgoa of?lﬂﬁ;@ta[zssanf ﬂlé‘rl]lgllsc eaqno‘?lpe%&gnc Dbt e{mgl%m\o%l' on was

performed aitdidy ti’c"nerve denervation day nine
the tibiali $n a6, hwemophys,emenMncmwwewambebnméwglh@acom tgemet nlegeidt he

degree of atroph i qure 6 : *Uro hlblts
di suse- mdu@\ed"’aé%/t(c(‘} ﬁ\g & St me'ﬁ ‘B’F/kag/d)s an@%@ﬁwg E’aﬁggﬁglg?:gm
gastrocnem s whtkrl Goﬁabmgrmm\baem éfnhetripht wtcericcgalemist Wog doseri wiis e ovophy
nodel . Legend; A, - ys i | i ( inl i i

o kg ot gy paefn gt R pRY SRR GRS b tohinble mtiGFRI aﬁ%”"’?;st i ng
of the ri ghtosdiunadmxm@np malSaVlm ol theeerd ofn}hecwiaﬂdmsmﬁcmleﬂqé‘@ﬁ@‘ﬂyaqd joah e

m dscapul ar &%ﬁ,]ﬂggm) @‘C‘g ily é‘elthve¥dd e opﬂlﬁlég%ﬁtgq |oBicfdd a‘ﬁ@xﬂ' #ifpunipGRapisrdtion

(physi ol ogi ocortin was adm nistered at the
doses i ndi Caiaggerformeddhethe same time as the sciatic nerve denervation. On day nine the tibialis anterior

muscle was removed and weighed to determine the degree of atrophy.

Figure 6 (FIG. 6.) demonstrates that arocortin inhibits disuse-induced atrophy of the
tibialis anterior (FIG 6A) and medial gastrocnemius (FIG 6B) muscles in the mouse leg casting
disuse atrophy model. Legend: A - physiological saline (control); B - urocortin (0.3 mg/kg) +
theophylline; * - p< 0.05 compared to saline. Following casting of the right hind leg, male mice
were injected subcutaneously in the midscapular region twice daily, with urocortin or vehicle
control (physiological saline) for ten days. Urocortin was administered at the doses indicated in the
description of Figures 6A and 6B. Urocortin was co-administered with twice daily intra-peritoneal

dosing of the phosphodiesterase inhibitor theophylline (30 mg/kg). On day ten, the medial
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description of Figures 6A and 6B. Urocortin was co-admnistered with tw ce
daily intra-peritoneal dosing of the phosphodi esterase inhibitor

t heophyl line (30 ng/kg). On day ten, the nedial 18 O05SEPYBOSER002/ 069908
PCT/ US02/ 07476 gastrocnem us and ti b| alis anterior nuscles were renoved and
wei ghed t o WRP¥MO%Be the degree of atrophy. Figure 7 (G U&onstrates
t hat sauvagi ne inhibits denervation-induced atrophy of the tibiali's
anterior (FIG 7A), EDL (FIG 7B), soleus (FIG 7C), nedial gastrocnemn us
(FIG 7D), and plantaris , , nuscles. In addition, sauvagi ne caused
statistically significant hypertrophy of the non- denervat ed EDL muscl e
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ng/ kg) + thg (%gyl line; C - sauvagine (0.01 rrg/ kg) + theophyll | ne; D -
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skel etal musc atrophy-inducing effects of actlvat] on of WPA axis via

agoni sns  oPnd HEAERF1IR)  wepseles. it addition saypeng capsdsipbstigal 'iyﬁ‘g’flﬂcé“ SERBUI ar
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9B) in the rmuﬂketyﬂeegcecas\‘h ORF-R iksagkrst mice. ofylayd Prodvater (Q@@Brﬁiﬂnd,@-saﬁ‘ﬁﬁm‘tast ed
muscl e contr GonLrgls; dq&l%il.ﬁg oSG

sauvagi ne (0(85 rf"gﬂ%)cé efhg%g%ﬁﬂ% q?\%%%@ ;BE OQJ corgpm . corrpaéreed to
sal i ne. Fol |dewirvagonoddteirigly scifticmbre, fqnghwwlﬁrtm@a11dé7(§~F2R mvkeutml@evcw@msd Mt ect ed

subcut aneou Ssla valgu[\]e &G0 cgfﬁ%?lgy‘léoﬁtfnugﬁ HaRMdn Bs\Mg%ﬁ ABBH ds¥otic Wirdighm iaf Y@/hr for

nine days at the daily delivered dose indicated above. On day nine, the tibialis anterior muscle was

removed and weighed to determine the degree of atrophy.

Figure 9 (FIG. 9) demonstrates that sauvagine inhibits disuse-induced loss of EDL and
soleus muscle mass (FIG 9A) and inhibits loss of muscle function as assessed by measurement of
absolute force (FIG 9B) in the mouse leg casting disuse atrophy model. Legend: A — non casted
muscle control; B — casted muscle, saline control; C — casted muscle, sauvagine (0.3 mg/kg) +
theophylline (30 mg/kg); * - p< 0.05 compared to saline. Following casting of the right hind leg,
male mice were injected subcutancously in the midscapular region twice daily, with either
sauvagine or vehicle control (physiological saling) for ten days at the doses indicated above.
Sauvagine was co-administered 30 mg/kg theophylline. On day ten, the EDL and soleus muscles

were removed and absolute force and mass measurements taken to determine the degree of atrophy.
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sauvagi ne or vehicle control (physiological saline) for ten days at the
doses indicated above. Sauvagi ne was co-adm ni stered 30 ng/ kg

t heophyl line. On day ten, the EDL and sol eus nuscles we8 $&FHh@¥8d and
absolute force and nmass neasurenents taken to determ ne the degree of
atrophy. 1%®@0286%3pPH 2005 WO 02/ 069908 PCT/ US02/ 07476 |1 BC g’l’%ﬁl on of
CRFRs. CRF or CRF Analogs or Cell Lines Expressing CRFRs CRFlR CRF2R, CRF
and CRF anal ogs can be prepared for a variety of uses, including, but not
limted to, the generation of antibodies, use as reagents in the screening
assays of the present invention, and use as pharmaceutical reagents for
the treat nent of skel etal nuscle atrophy. It will be clear to one of skill

in the art ghat ’Pre 11rat1&1eorfhﬁfl@s QF%K??maﬁ; Obr ¢ ideM@Rsdin@CRARYN | fied
pol ypepti des wi | or other enbodi rrents .cell lines
expressing the pﬁﬂ&&e@ﬂﬁzﬂe@u’ WIQRF@eﬂ%ﬂ“ hepegpated forg vangly gt ses inguding,

Situations yRers, l{ed t§ the] %ﬂgrﬁtf%ﬁ“of huRtibbids s ad Regefids ruUﬁfcléEradmn'g’llaﬁkaysfdf niet i onal
characteristics o CF\J

. in a. scre%nl n%aeél thgegt tlhf
candi dat e cgnmwmywn,\m@qqaw@ws&u@a uegegs fof the E P& mﬁf °ti‘§%° Cell s
Whi ch expr egsy;fi Yo GIE:ir Q&@Ae IR thSRE MBS Bor %xn%ﬂoﬁﬁ&tsadfalieamm&h,epuaﬁm t

ol ypepti des, the sk ed artisan Will r ni ze,..that these epti des
\?m | Ypbg nos polmwesmx%hq ngst wﬁ%brvl‘i@d°fwe&ﬂ1$ °“§>9ﬁ ‘1"%““’:“&?‘&8‘5 %’@?pry

recombi nant ,APRVost wsul) OFok Sathpie G 8ifuatiddk whité) @V imipbitahi e rauit the ktmctuedindd on,

many of these nolecules , are ¢ yer Ci, al ly avai ce of
CRFRs is a &wptionglchagacienissiped &eﬁgj‘r Heg ot Véé%‘iglnlfgmg){ h‘!ee"t\%far"%d&tpcomw’%
exanpl e, endageRawsd &Rﬁ%ﬁfﬁaﬁxrﬁﬁﬁ&scbﬁlvehnbeﬁprestfmmudnait@d‘%o i ncrease

endogenous CRFR _expres fve bee express
a CRFR Met hods PWF“SHQFE ﬁ‘rﬁﬁﬁ"a FhET elE’P "g yBe@H n%ﬂlgd;%%ggﬁl?gw%&
pol ypept i de y@f theddtRIypptideninall k1 nadd cbrivertidntdy a:rotudedszyrdlemaﬁyphqgls dtherethan on  of

t he pol ypeptide with an a riate .anti b y NSechigs det ect
MRNA encodi FGOPHENt BRg% Bﬁ“ﬁi‘ t‘(cg‘gﬁ‘es Wﬁ SPOWLT S baft o;ﬁ gdrd%b%‘a@;@ ﬁ%%ééue?) ® or
measuring blafbdbrmgerﬁillyamﬂa!gent sel ective for the polypeptide of interest
(e.g., a radiol a sel ect.i e on gggeomgl 08 Rtay DA

t echnol ogy in th arati °(§n 0 %Fa:'ll ﬁ%t]')‘ecﬁggﬁmg% I%Iyp 1 T nes_expr essi ng
t hese pol ypefﬁrﬂp&BSndognqnahytdxmudsaem dovet btmplsm‘éﬁed EQu@PFW-‘%@@ﬂ%ﬁ“%rE t hods
are well knowrésmn I h %ge;l crlgca.ﬁﬁ(g{ ﬁﬁedrtggmk ga@ﬁFRCRﬁEtﬁonrfo%aﬂnmgan

expr essi on VEeES" tha rlegs & nucleic acid which encodes the

pol ypepti de v(hétherratcékbstexmw@ea polypeptisle of intotest @fe ko i the gy far exarapley deteetips,

elements, | SeRE SRALEM: wiPRAFh Gyl SHHA, 58 GHEDRR BrobbEAulkcDER IRl ORF2R
of sB F2S° have been d

from severa described and are read| %g/ aval I{}b

t he GenBank piatim(sas aorfhemdior eif R teghuiquer); erneasing PiRfing; of AP ECRSHEcHYR P ‘;
Derwent dat ¥ ilele@Qd £ Abdiolabeled selective agonist).

<http:// aPﬁ@E&e&% cg cuE éaenesloealclensct;g§< vhtgm >) as Id af dR?_‘{' Seguence
listing for thi s The useof recombinant DNA technology in the prcparatlon RF or of ce

lines expressing these polypeptides is particularly contemplated. Such recombinant methods are

well known in the art. To express recombinant CRF|R or CRF:R, an expression vector that
comprises a nucleic acid which encodes the polypeptide of interest under the control of one or more
regulatory elements, is prepared. Genomic or cDNA sequences encoding CRF;R and CRF;R from
several species have been described and are readily available from the GenBank database (available
at <http://www.ncbi.nlm.nih.gov/>) or Derwent database (available at
<http://www.derwent.co.uk/geneseq/index.html>) as well as in the sequence listing for this
application. The accession numbers for CRFiR and CRF;R sequences and corresponding SEQ ID
NOS. are shown in Table I. Using this publicly available sequence information, one means of

isolating a nucleic acid molecule encoding a CRFiR or CRF,R is to screen a genomic DNA or

20



application. The accession nunbers for CRFIR and CRF2R sequences and
corresponding SEQ ID NOS. are shown in Table I. Using this publicly

avai | abl e sequence information, one neans of isolating 85 n&g‘f @05 acid

nol ecul e encoding a CRFIR or CRFRR is to screen a genom c DNA or 20 0 5 SEP
2005 WO ozﬂ%%\ﬁg"“mﬂ US02/ 07476 cDNA library with a natitf8ySegp47e
artificially synthesized DNA probe, using nethods well known in the art,
e.g., by PCR anplification of the sequence froman appropriate library.

Anot her nethod is to use oligonucleotide prinmers specific for the receptor
of interest to PCR anplify the cDNA di rectl% fromnRNA isolated froma
particul ar ¢ONs liary st la narabarearificially sypiesized D Apeoke. jugtpd methads wiliopr @

comrer ci al I il 10 16hr s,gmf},amﬁuﬁe t hat
by using nucf el i gglb? ro@gdgi%%gﬂegéqﬁ%d%frﬁga%%p% on?, of th CRFR
recept or seQu@ﬂ@@nmmeﬂfngfégEﬂﬁg‘C forphgaeecpror §b st osiE gt ot her
speci es Candl% P#P&n@hm Hﬁitéﬁgfr&ﬁnﬁ“ﬁﬂnm Iﬂ@sqé; (suchpﬁrskél&éﬂnﬁfs&lé) lSSéhflbﬂlatddn t he
met hods of the present invention are receptors fr.o Ee S

i ncl udi ng, PBNAdprompiesgiatinayaiagle. Quaplskill ’ﬁﬂl‘i% W°\“lgf‘ls° 558" z“%‘h ye‘i?‘" ei"ﬂfpanzee

mar noset, dQgy plofWicorrSPHREIRY toCRktionsCHT tRKIRIOWRIDRFR UEdepyr. scB;end&EthEl(hdﬁolagﬁdsl known
in the art the i solated nucleic acid nolecul.e nco

in
interest i sCPMenof IBERRIE SRS Arom Pg§PEcies P eb§s ey é‘?q% knowI“h metﬁ’élg pressi on
vector, t husaraéuwamwiu il the @XREIE D6 el pteﬁbnﬁmm&in weed:karadeptolrse&dno&e seetsl s

expressing the . are used direct in, a i 098 t he
recept or |S”‘F’§@H‘%g de f??l‘%@“’?f’t?s?m{?“élr?tspl A r{’ggzt‘lhe regegf)dt\é%%and t he
i sol at ed reqRE, Qht, cifickes &l futkeyd sgzrnemndsn@nasmym ﬂihert,hmsusobw@n@m @il vect or

systens t hat be. used es..of ..t t are
not |inited “‘Pga ?ﬁnﬁqdﬁ‘érﬂbeaéﬁs%gﬁgﬁ?ﬁ ts!‘e'bla'%a mto X%m b Qxﬁé&gw%mr e
subtilis) teqpnasiar veedr, whs iprepiired; derixipressed mbadmsepelloqmua@,eehosx\wls pmwmgdheDNA or
cosm d DNA ex re55| on,vectors cont al n § Yyeast
(e.g., SacclrErhhessed Ig“ech’{ 52 t9ans Jr}'gcf meﬁ%p& gg;on@%thg%?é%%gg’g%
expressi on vgedssingshcreptan andthgnsQIRFd?ewued ipwed e seeerédys; i nsect cel l
systems infectedy The th-ex r &@& A0k ermé Hﬁaﬁ%%eﬂ?o?'p&%os\é@&{ﬂgrnﬁ'el{n@n felude,

bacul ovi rus) con gp eo Ti de sequences pl ant cel | ﬂi/stem;

i nfected wi th alreemolmnterimwtrmvoqrmwwﬂ’e@éwm'a\Cee&)tlbﬁ@’ Besupyilis) tansforme

mosaic vir u%bmén?a“@ﬁa%@n%ﬂatg@ (Iﬁ\lAV'p{aHﬁl)i DNA, lof BRR{dOBNR dxphstibh VeB6R fmdtéfhﬂﬁgt

pl asm d expression vect Ti ~ plasm d) contai n"ﬁ% CRFR nucl eot i de
sequences; GIRFRemmledtida seqesades; wstcenssafcéargmycewa@shmms orTpggE ¥ FeCoIn) 8T 3)

harboring r g&?ﬁ&h@gﬁh v&espsrc%m@cﬁm b 1ddGdcSeduRbsR 3D Gl RY AP tnekRd diar | ved
fromthe geno lan ce met al | ot hi onei n prormter or from

manmmal i an virecomleinant yigis gxprespigi Yeﬁ‘\%sr(ﬁ%: ?L"F‘F@V‘%lﬁcfmﬁi‘“é‘% EBF Ardevs © %

nucl eot i de SAUEN GESoms iHectda0Fith C@krbinkr® vidGeatple@iop VeI &g, haulifiohyt pexstid de  of

i nterest. cause the CRFR is a
v1rus tobacco mosaic virus) or transformed with recombinant plasmid expression vectors (e.g., Ti

plasmid) containing CRFR nucleotide sequences; or mammalian cell systems (e.g., COS, CHO,
HEK?293, NIH3T3) harboring recombinant expression constructs containing promoters derived
from the genome of mammalian cells (e.g., metallothionein promoter) or from mammalian viruses
(e.g., retrovirus LTR) and also containing CRFR nucleotide sequences.

The host cell is used to produce the polypeptide of interest. Because the CRFR is a
membrane bound molecule, it is purified from the host cell membranes or the CRFR is utilized
while anchored in the cell membrane, i.e., whole cells or membrane fractions of cells are used.
Purification or enrichment of the CRFRs from such expression systems is accomplished using

appropriate detergents and lipid micelles by methods well known to those skilled in the art.
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menbrane bound nolecule, it is purified fromthe host cell nmenbranes or the
CRFR is utilized while anchored in the cell nenbrane, i.e., whole cells or
menbrane fractions of cells are used. Purification or epbi$Efm2W of the
CRFRs from such expression systens is acconplished usin a ro_priate

det er gents%@?’qq’%gd m cel |l es by methods well known to tgqgé‘gsogjf’q“m ed in the
art. 21 05SEP2005 WD 02/ 069908 PCTI US02/ 07476 In bacterial systens, a
nunber of expression vectors may be advant ageously sel ected dependi ng upon
the use intended for the gene product being expressed. For exarrpl e, when a
| arge quantity of such protein is produced for the generatio

anti bodi es to CRFRsgteriaeeystons aNminepr ofcixprassion (VeI AY @%%?VGPF‘QS‘?“SHF@H“T evel s of

protein pr 08{%&&151 AR 1S J\t@:ﬁl:c?for @?‘enﬂfrbédcﬂﬂmg Bxpid3®d.aFdr ekﬁnp&b\lvl&:n allgegener at e

such vector tonstructs and puri ({ he proteins h

met hodol ogi esntitnef sudh prgteinsia Peodycpd, for ghsrgeneratigh P%‘H‘“%/qgt?ﬁ H’aﬁ%@% éecg’{fc‘ﬁh‘ﬁ's f usi on

protein sel gebi, ﬁexﬁtf@isi&fmﬁmﬁ]&eﬁﬂf }_btbt@iﬁ‘¥r0§&islafé”tﬁs1rablandnerMecSﬁ ke attiis/able
purification tec

ogies. In an insect protein expr the
bacul ovi r ustoenegssg SuFlbYeRPCRISHUES @‘Qﬁ“%l‘}?t?gqﬁ“ﬁg’?@ ?‘R‘f?" %i“ekhﬂ@% gl.lsed as
a vector togdfxRl@affichthfdckHalogiey¥ach dsTusidn photditidepaivel olumiis kad antifody b:ilmnns,ase
CRFR nucl eoti de sequences are cl oned into non-essential regions of the

virus and prulaegtselsptive purifiation legRplP@ss- of an AcNPV pronoter. The reconbi nant
viruses are t hen[nld.ﬁ fkct Qotb@fe%sﬁﬁwtﬁl tthmbjoﬁhls Uheliformeeutied p@ﬂn@osls

expressed and th ot ei urified wn to
one skill eéi‘“lsrfAf &)af f‘segla N%f?ﬁ& Txgﬁssl} e éenfs W%’ﬁu%ums ?Hew ral - based
expressi on mkamoﬁayednammard dlanefinto ngdsdentinhitepions of fhe vinssnd pEaqed wsier thin

systenms often requi L85 i on [ LORRESthd Nt he
vectors for “¥FPiY gf‘féﬁf tr%{(ﬁm At ﬁ]';c')cnmc?fn glt"?{égllg%éssealfetcué %\JS(;?%%? |Q CIglsequences

This is par tisetell génk \is bxpeased andtthe proteia ippuificdby ok of menyCORFFqyse eovinsto 98 d whi ch
does not conli_l ‘Lhe endogenous initiation signal. The placenent of this
initiation @‘ﬂ ™ frame with the codi ng region of the inserted

nucl eot i de seq UBne@umatisn husl ¢ellgs rulmberad diralibesed GfprestigBERHIROPE Wikiged.

translati Onéﬁgiag nnColf seeml( eresnsq sg?té’M}Rﬁsnn' uirdile! cFe'a&cﬁtof ﬁ@mﬂ:f initidi®n SighRAhHant

protein, ieve odol ogi es known to gne skilled in
the art. Al sectdrnfooefficent transiatmanfm manemslsot'é@#eﬂ@nqe% Thirds rasticuiatly ot an

appropriate ce o*;nmh RECHIR r'c i Ssof ARAPdo8s Hf cohBR tRRAREMBIsnifd@st sidnhlaTRE at i onal
modi fi cati ofns fof the T eco | nant protein. Such nodifications, for. exanple,

cl eavage, priasqiver of| this iinptiony ignab 4 fraws Fifh thet Cé’d‘“g Fegtqmiof dhey iperedWpleRtfs o of

the appr opr| %fggwc Q3 tyefi B lthe%liﬁ&l Sp@e{n?dnﬂ&ntiﬂ@ tiARDhtibry | brﬂ@nc&nlze}éﬂi&ﬁs arduthdr host
cells inclu ut are not limted to, COs, etc. and

are known b;putlﬁrrefs@ of b [rqcerebinant proteiny a&rafmev%'i’y g ﬁé%%"é F‘fﬁm °§'ﬁ§ KROBY 0L%F on of
reconbi nant PHOtRHRSH. HRIMFor@NRE A&EhMEN hét IS salic seléctiof-6f an appropriate cell

type which is capable of the necessary post translational modifications of the recombinant protein.
Such modifications, for example, cleavage, phosphorylation, glycosylation, etc., require the
selection of the appropriate host cell which contains the modifying enzymes. Such host cells
include, but are not limited to, CHO, HEK293, NIH3T3, COS, etc. and are known by those skilled
in the art.

For long term, high expression of recombinant proteins, stable expression is preferred. For
example, cell lines that stably express CRFRs may be engineered. One of skill in the art, following
known methods such as electroporation, calcium phosphate transfection, or liposome-mediated
transfection, can generate a cell line that stably expresses CRFRs. This is usually accomplished by
transfecting cells using expression vectors which contain appropriate expression control elements

(e.g., promoter sequences, enhancer —sequences, transcriptional termination sequences,
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exanple, cell lines that stably express CRFRs may be engi neered. One of
skill in the art, following known nethods such as el ectroporation, calcium
phosphat e transfection, or |iposone-nedi ated transfectlOﬁ,SE%ﬁﬂﬁenerate a
cell line that stably expresses CRFRs. This is usually agg i shed
transfecti n§CEHPPBusing expression vectors which contalﬂ'ﬂﬁ§?@37fate
expression control elements (e.g., pronoter sequences, enhancer sequences,
transcriptional term nation sequences, 22 05SEP2005 WD 02/ 069908

PCT/ US02/ 07476 pol yadenyl ation sites, translational start sites, etc.), a
sel ectabl e marker, and the gene of interest. The selectable marker may

ei ther be cpoiyadinmistionsiteshirsnsiptinalstarrsitsseete b seleptablepuarkse fad the s ebinE®E. or on

a separate ¥§&Jcﬂ£table%rfep mhfenﬁ&‘bﬁ Ecﬁﬂﬁx@@@ﬁlﬁﬂh&’!ﬁn@ véche aSARE Bend BIOAEBE R on
cont ai ni ng vector. ectable marker in the expressi gn vect or may

confer resi &tsoiEnte Ff@t% hehicheis é@f@'ﬁffc%ét"%lﬂl‘eowlﬁ dfquence gontalgingyegtor. [ Theyr ot e

the vector kJchablE nﬁx‘kér u@thé &g&ﬁm&t@r&dy E&fe@Eeﬁ%ﬂcetoftﬁusamétmandwv@hells|fb turn
can be cloned a de nto cell line Al ter s"@?/ t he expression

vector nay &P‘P%W‘%@Feé ‘i"*&‘?f ipgp theig ghromospipes apd) focgLeyy 19 ‘imn oi J{ch i WY BN Piar ker

utilizing acphishdabandddiftb bauu@esomtérhmvélﬁtHéeipreshoxevectoxexayraeaesemeuoﬁ)BftheGr een
Fl uorescent Protein

| G-P) allo for selectjon | s ex ressm
mar ker usi n&el! FPEBIRE é"rll"t?@glé er Ailizing acghyst P'ﬁ@"ﬁi@ﬂ%&“ &1 a?xﬁrsefs? %)ne of
skill in therah tFhiofes@R Brotem @‘Ppamomrfoﬁpﬂﬂ’cﬁmr ofadetls exrdssibgy he rhapker using
transfectlon in order t V\{Ff8‘£’ gl ection of cells into which the gene
of interest IRYEsCHEsATtal E%IS‘,'%‘?"EH YCPMPEY at ed. For exanple, where the
sel ect abl e mar keOnd &sheﬁmsarsis rmb xselvdt amq:pt-dpym cbillmn:c Kornassctidnyipodandt hi ne-
guani ne phosphori bosyl tr.a [ _adepi 0 [ l. f se, the
appr opri at ea@ f on %Hf drﬁ @k&e gerl]w ot ?{grcgl& a§£ ucce?ﬁ% u]it rg?ﬂs?%e?{?‘\/el y.
O, nornal esnpk, cmne be selemulewtmkee ist lkeqsesetne’@x abisethymmddenm, dyppinthinegpt , neo
or hygro which.co G
418 o hyor ST AroadtERRYEAGT: WP HIGER Ry R BRG S IGRE
for identifivosltibotk- chﬁprt-coaarmltl- ﬂs,aesmmpbu ulsnotriw pells an dg used pberhrRleatehls v i ty.
| V. Preparati.gn fgfdhﬁgﬁné%n&l Flufith é%%ef' Qﬁgén%t,sto%lﬂ:%tréc?rﬂe erﬁ)tcbﬁﬁgrloﬁc LRCaoni ze
one or nore epllio are a enconpasse e invention. Such
ant i bodi es i4h& lou tgroneycig, respoaivels| Snehl rembmmscﬁslb nes mwe%bf?andemzfﬁ%ti%@au es,
chinmeric ant }a@g% ggmp CHAORL B0 D eRE® Sorivi®y, N9l € chain anti bodi es, Fab
fragnents, % Pragnents nol ecul es produced using a Fab expression
i brary, hunman antlbodles pol ycl onal or nonocl onal ) produced in
transgeni c f¥ce BISBRIS T Rjritibgdjes fragnents of any of the above. For
t her apeuti c uses i#n?e@ efenr hiTai,
anti bodi es are mAgt?b%%?%?ﬂgﬂs%%h@ he agﬁlq% ggg:%ggﬁoégnﬁmg&u%f |§§%R| n
conj unct i on ewjombasted Sy dnipativg. Sueheastivadigs neladenes. Pdwlons!iapidisiemeioglofdr t he

eval uation Qfuh &8l ciRIRAHSes, Rmfin antb&ics! SHFRRAiA £RbdaRE, Kb fbRkehs, Fab’),

fragments, molecules produced using a Fab expression library, human antibodies (polyclonal or

moﬁoclonal) produced in transgenic mice and epitope binding fragments of any of the above. For
therapeutic uses, chimeric or human antibodies are preferred; human antibodies are most preferred.

The antibodies can be utilized in conjunction with the compound screening schemes
described herein for the evaluation of test compounds, e.g., for immobilization of CRFR
polypeptides or such antibodies can be used in conjunction with gene therapy techniques to
evaluate, for example, the expression of CRFRs either in cells or directly in patient tissues in which
these genes have been introduced. In addition, antibodies of the present invention are useful in the
treatment of skeletal muscle atrophy. Antibodies selective for the CRFR can be screened by the

methods of the present invention to identify a subset of the antibodies that are CRFR agonists. In
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pol ypepti des or such antibodi es can be used in conjunction wth gene
therapy techniques to evaluate, for exanple, the expression of CRFRs
either incells or directly in patient tissues in which 0B5e3&P @8bes have
been introduced. In addition, antibodies of the present invention are
useful in tWOO2PM%% nent of skeletal nuscle atrophy. AntPRHYSRL74%, ective
for the CRFR can be screened by the nethods of the present invention to
identify a subset of the antibodies that are CRFR agonists. In 23 05SEP2006
WO 02/ 069908 PCT/ US02107476 addition, anti-idiotype antibodi es generated
agai nst anti bodi es specific for CRF or a CRF analo be useful as CRFR
agoni st s andddlﬁlqvemndlvtymoémBemd@smmynﬂb@ﬂ@éPeé%ﬁ&! C¥ RrorerfeRfranghog | ity to
activate t hqna%@eﬁyasr@@b\q Shis@fand 1€ aRl-ERE4ntibdAMEREY BRReredn forl thék BliGAHICE i ON
of antibodies, a variety of host aninmals may be i munized by injection

with CRFR, @mwafeﬁheéwymﬁtmdégﬂh@ﬁsmwﬁ%t|body, anti - CRF anal og

anti body, or i W'}ﬁgﬁ&hé‘noﬁ B%ﬂﬁme§ altvR@tye hosb i@ MA AR im@hrdize&k BPMMction t he
art. For preparation an anti- i |ot%§Ee ant, bod ‘d&@'{ g&gn is an

anti - CRF anti$o8§FBr g-ﬁt‘i" ERERE 3198y 29 ody,p A - di ot ype
anti bodi es iigm@Rg&lc! R@Mlents Béred? s iRInEds vieD khbi'nﬁﬁft&rﬁrt Nebr pfbpﬁ&ﬁm&s@n anu-

i ncorporated herein by reference.. Suitab i’ ani mal gRi:ncI ude, t are

not |imited digsyper afhedy sthe imgnynogen i oqng antd Y AR |al’9ﬂ%la2<1ho on
t echni ques &rsduih lof KitDMBtypdadtibelie s desd?médycdrmnahple anUs ratkhtelSo. 099,580,

purified frgmthe rum of .the Tuni ani mal.s I i bodi es
can be gené?cﬁfpérdte%s“ ﬁée&?e“f%ag‘%%ﬁ?ﬁgﬂmwn%c ey Qut taﬁenoggmgm%er%g&s’
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anti bodies are particul arl irable for therapeutic treatment of human
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Completely human antibodies are particularly desirable for therapeutic treatment of human

patients because they are less immunogenic than non-human antibodies or chimeric antibodies.
Such antibodies can be produced using transgenic mice which are substantially incapable of
expressing endogenous immunoglobulin heavy and light chain genes, but which can express human
heavy and light chain genes. The transgenic mice are immunized in the normal fashion with a
selected antigen, e.g., all or a portion of CRF,R. Monoclonal antibodies directed against the
antigen are obtained using conventional hybridoma technology from these immunized transgenic
mice. This technology is described in detail in U.S. Pat. Nos. 5,874,299; 5,877,397, 5,569,825,
5,661,016; 5,770,429; and 6,075,181, all incorporated herein by reference. As an alternative to
obtaining human immunoglobulins directly from the culture of the hybridoma cells, the hybridoma

cells can be used as a source of rearranged heavy chain and light chain loci for subsequent
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screened in order to identify a candidate therapeutic compound. CRFRs are GPCRs, and thus

knowledge of the CRFR protein sequence allows for the generation of a model of its binding site
that can be used to screen for potential ligands. This process can be accomplished in several
manners well known in the art. Bricefly, the most robust approach involves generating a sequence
alignment of the CRFR sequence to a template (derived from the bacterio-rhodopsin or rhodopsin
crystal structures or other GPCR model), conversion of the amino acid structures and refining the
model by molecular mechanics and visual examination. If a strong sequence alignment cannot be
obtained then a model may also be generated by building models of the hydrophobic helices. These
are then fitted together by rotating and translating each helix relative to the others starting from the
general layout of the known rhodopsin structures. Mutational data that point towards residue-

residue contacts may also be used to position the helices relative to each other so that these contacts
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VL Screening Assays to Identify Candidate Compounds for the Regulation of Skeletal Muscle
Mass or Function

The finding that CRF,R plays a role in regulating skeletal muscle atrophy enables various
methods of screening one or more test compounds to identify candidate compounds that ultimately
may be used for prophylactic or therapeutic treatment of skeletal muscle atrophy. This invention
provides methods for screening test compounds for their ability to bind to CRF,R, activate CRF:R,
prolong or augment the agonist-induced activation of CRFzR or of a CRF;R signal transduction
pathway or increase expression of CRF;R or CRF genes.

Because CRF,R and CRF,R are homologous proteins, it is expected that a certain
proportion of agonists for CRF;R will also function as agonists of CRF\R. As discussed above,
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compound is a full or partial agonist of the CRF\R or CRF;R using methods known in the art.

For screening for compounds which ultimately will be used to regulate skeletal muscle
. mass or function through CRF,R in humans, it is preferred that the initial in vitro screen be carried
out using a CRF,R with an amino acid sequence that is greater than 80% identical to SEQ ID
NO:10 and more preferably greater than 90% identical to SEQ ID NO:10. More preferably the test
compounds will be screened against a human, mouse or rat CRF2R, with the most preferable being
human. For screening for compounds which ultimately will be used to regulate skeletal muscle
mass or function through CRF;R in a non-human species it is preferable to use the CRF2R from the
species in which treatment is contemplated.
For screening to determine the level of activity that a test or candidate compound has

toward CRFR to determine what, if any, selectivity a candidate compound exhibits for CRF;R
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investigation. By the way of example only, compounds which activate CRF;R at concentrations of

in

less than 200 nM might be further tested in an animal model of skeletal muscle atrophy, whereas
those above that threshold would not be further tested. The skilled artisan will also recognize that,
depending on how the group of test compounds is selected, and how the positives are selected, only
a certain proportion of test compounds will be identified as candidate compounds, and that this
proportion may be very small.

The assay systems described below may be formulated into kits comprising CRF;R or cells
expréssing the CRF,R which can be packaged in a variety of containers, €.g., vials, tubes microtitre
well plates, bottles and the like. Other reagents can be included in separate containers and provided

with the kit, e.g., positive control samples, negative control samples, buffers and cel! culture media.
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be identified as candi date conpounds, and that this proportion may be very
smal | . The assay systens descri bed below may be formulated into kits
conprising CRF2R or cells expressing the CRF2R which can be packaged in a
vari ety of cont i onerespodimayt, thevingdntiqn protides amnethadt fot s@eeninglohe @l moressst bot t | es
and the i r. and
provi ded Sy iHh g9 9ERR. GARoLA, b WPERY R, MRREA S ERRLRLARRS BN
sanpl es, buof # eampound do ceebdptocmtweli knoprm dhi the arQS’Fm@alO'zlheess%m@dfsthSE@s 02005

PCT/ US02/ 0Fd 86,451, Qe SHAOCRIIE Wien a difed G5 R 18 Yol StnetBBloh A OF
screeni ng one o ‘nore test conpoun s to Identify candi date Corpounds that
bi nd to CRPZRuce\dspbfetss 0bs teaépwwgetmﬂg amgynt gf boyndolebried corepomndr ecept or

are vel | kagnouichof Oer,Riday eﬂi:)éPBeCc@lll resElhﬁvcﬁF %%%odmé‘f&ﬁr%ﬁ‘soia&ﬁ CRFROSs Of
i ncubating a source of the 1'ed conpound, known to bind to

the recept @fscritehherein Tb%%%ﬁe@npevndmm sanpCRIE aalog dabplest siveh thatd can
det erm ni nge tn{aau@arqusr&raw qmﬁm@elyqbgl Bf@ha@aémem,dum 1abh&y, m&sseﬁn maelQRFZR nmay

either be cells exp i sol at ed CRF2R

descri bed [F&Fdsbred, ﬁé“efhéPBlé‘F @Hﬂ@bnﬁ{fﬁﬁﬁ‘hﬁdér?f Beelwe&eﬂ ipayn dsghe é‘ﬁéiri)‘b | abel ed
i gg 2 It hgt | ic%mlﬁ)arﬂls mebmawr?dg c@ﬁs@ﬁ%d@&ﬁbxqu&bad&{obhxlit%f 1:%88%@ bgunld tod the
abel e € or escei e abel e

359 et bt oFEHRL S ST R REEBT P A3k R o soe CRHGR % ¢ he
art. Test c&wmmmnd'smtubﬁt ofbhnﬂd:cﬁn(llui have mﬁlﬁeaﬁbbﬂen a/hi’cleehdé‘;ﬁdrmihdingl i fie anount
of labeled |i and h& recept or ?51{5 red U(:ltng t he si gnal | evel
conpared t 8" &"ta"f‘ r‘“'gsﬁ?°88 rP69‘°“’s‘é{ﬁi’>‘19 %{%Ss%'ﬂ Cr Ao AP RISty BRm ARiRgYS
Vari ations (oé tidndirg mﬁehbseﬁmaxmlmsenda&ea gckeﬁnemudm@ddel ailal\vé‘liﬁll‘[‘rp’pﬁlslﬂﬁ)t Bee bi ndi ng
in the pr n e nco
di scrimna ggrlfﬁ y'f’ lsgaf' ‘?%ﬁ?’% athoo%l?ar?j embr(’ & HMP ar%B” ”%gr'g?cﬁcet”%m(ﬁﬁg?ﬁce and
presence ofSignal Jiras Arotoee Rlﬁdbcaa:lml 69, Hur@m P@;ﬂqm\lﬂpgowaﬁé (1%%8en, M,
Radi ol i gand Bi ngj e l1s in

| 071 gand bl ﬁé#%%ns{éu {xjrﬁbl; o aibeITRE férb%nﬂn po?’rpé\%ﬂgurﬁw@@g %c%ga'_‘a & '

Receptor Signa I on Protoco mana Press
| nc., Tot oWdRFRlagcomparedwirh CRIuR,dhesesays descsibedabove slivhid be epndnoyd nsing s, @r bet ween
corrpounds 2SREC C Qgpcq[[rl t he
assays deswbﬁaﬁbh%gve&gg h{‘:l)% Hik llgéé?:sz)zr;\m u%ﬁ Rﬁs@% shs e CdeedngJ Bne from
a cel |, whireshmbinant goyree of GRFER @qﬂz%m«?ssmm@ﬁamgf CRIFR ey bomadifidaringi t h a

r eCOMbi Nanty, SOMRG @b FRER R inddblaleDr SXRHES B8 R CRE K QhiToaha R Re By be

nodi fi ed using
source of CRFR contains more than one CRFR type, the background signal produced by the

receptor which is not of interest must be subtracted from the signal obtained in the assay. The
background response can be determined by a number of methods, including elimination of the
signal from the CRFR which is not of interest by use of antisense, antibodies or selective
antagonists. Known antagonists of CRFRs include antalarmin (CRF;R selective), antisauvagine-
30 (CRF;R selective) and astressin (nonselective for CRF,R / CRF;R).

In another embodiment, the invention provides methods for screening test compounds to
identify candidate compounds which activate CRF;R and/or CRF,R. Typically, the assays are cell-
based; however, cell-free assays are known which are able to differentiate agonist and antagonist

binding as described above. Cell-based assays include the steps of contacting cells which express
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honol ogous reconbi nation to inactivate or otherw se disable the CRFIR gene.
Alternatively, if the source of CRFR contains nore than one CRFR type, the
background signal produced by the receptor which is nof 5o$E ﬁr?@rest must
be subtracted fromthe signal obtained in the assay. T un

response c%ﬁ OUWIWt er ni ned by a nunber of nethods, |ncrﬁccﬁ/€5%9/§a560 nation of
the signal fromthe CRFR which is not of interest by use of anti sense,

anti bodi es or selective antagonists. Known antagonists of CRFRs include
antalarm n (CRF, R sel ective), antisauvagi ne- 30 (CRF2R sel ective) and
astressin gnonsel ective for CRFIR / CRF2R)., I n another, en‘g%dl t he

i nvention BREN ereGRITR Wit chstest SPrRopidees foRtEp! f"‘@s‘f‘ea’?}ﬁ%ﬁﬁﬁﬁ?nt" Cﬁﬂ‘tq %y

candi dat e gRHYPRHY r&ﬂ%xmln&horﬁéﬁvlty @c&nﬁﬁﬁ& RBf AOOREK sigitiadducipppationalysy, t h e

assays are cell- based; however, cel| ich are able
to differentiatés %l %°“§F?P%fb§ﬁﬁ}°§f‘b°vblcil%§ﬁépp§a§ tﬂ@%ugp\ﬂ%%"\éﬂﬁ ferdle.

Cel | - based g@s®aYathivike! ikdiRlink T8, T.LRSGQT dependiighion g celetyps Wi doughxpntess 29 0
5 SEP 2005 WD 02/ 069908 PCTI US02/ 07476 CRF R or FZR with a t ﬁg‘ conpound
or control 280Hdt FeEsEen 9 IRER AW BIFPigE o eser%@%’ﬁﬁsi v“f

expr essi on i@ megsshiy\athWaP tonGorERe ARNPrésedd fin thé @arml%R csli gpeal Thus,amn ssdmtfmo n

pat hways. As _described in the background, sec |on rto
coupl e’ t hr G&ER agtéfﬂté"r“ al® WY £ RHY °83‘f Y, EanF et %Pway&‘s tg;E(F\éxlzﬁgut%l?‘%/vfa
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CRFR al l o h tor S ded t hat
t he neces\;vi\f{f ﬁm{/) ¢6 %ﬂ%aﬁgg&ld}}éea?gge @Eolgﬁpﬁﬁa a?g?ée“ CU%ZWBEIQ '1 type.
Thus, to seff&ew foo tdentTEzRusant CRERlagomstsandegmémg/oit&n P%IB‘@Y&M}IWIW e¢tptosi gnal
R e o e
di fferent pethbiamy. One of ordinary skill in the art would recognize that a
?EQESQhSEH?SZ?ym 3,,(.3,13 Sher S’ﬁnIaS% ‘gﬁthPJomgéi.ﬁ&‘wsiatécélﬁ?gxgﬁ?lg%]ﬁ{kgg%%eggﬂh sts
Assays for amybdlfdrurmgctacbf qAaMH oMY is indesedein séspansel t Fig aptivetinia Pecapiee Gerfbwn i n
the art. Far f an deYeakes of the
cells can betwﬁreg?reg 0% egg‘g'ggﬁta?“ews ﬁfcé:sttltcgﬁgogf (EUA i s, induced
inres ponsehrb\cxh@RFRaelt bw@pﬂmnneclgggaug@ ogntrol CQKEPa“Sa’étaF‘Vf&]FW gy detegrpinis or s
ot her t h%&ﬁ@ \%&Hﬁ an?eageﬁ%tvgl? SFPAUP Jia"RYvaAeh SXECRIFRY OdeScotbol €Ct

y an er

t hr ough anism two control conparisons are rel evant

for det er micninpages thehaANER feved of eskls cantted Wit 2 tesiciomnaied andghesAMp fevel Al &Il o

activation ! heheGAMR suﬁeh cm; 16g). | 15
cont act ed v&gét%&ed%g com?c%r@g&nﬁ% dﬂ%q’gm%gﬁ/glhkevg ofOHJP e %&a‘it ed with

a control chnistgerepopnd 'ecreasqswéWémde Iredativetorthgi ool Fﬂ?’PP@gtth‘%Bﬂﬁ'&i

di ssol ved) . e fomdot}f i BiSleashp TROENG shEhRBS0H. CTAY/Bhér@uiob conphed thy eAMP t he

control conpound this indicates that the
rrlEve:ls of a CRFR expressing cell line and a ceﬁl line that is essentially the same except that it does

not express the CRFR, where both of the cell lines have been treated with test compound, If the
test compound elevates cAMP levels in the CRFR expressing cell line relative to the cell line that
does not express CRFRs, this is an indication that the test compound elevates cAMP via activation
of the CRFRs.

In a specific embodiment of the invention, cAMP induction is measured with the use of
DNA constructs containing the cAMP responsive element linked to any of a variety of reporter
genes can bé introduced into cells expressing CRFRs. Such reporter genes include, but are not
limited to, chloramphenicol acetyltransferase (CAT), luciferase, glucuronide synthetase, growth
hormone, fluorescent proteins (c.g., Green Fluorescent Protein), or alkaline phosphatase.

Following exposure of the cells to the test compound, the level of reporter gene expression can be
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test conpound is increasing cAVP by sonme nechani sm The other control

conpares the cAMP |evels of a CRFR expressing cell line and a cell line
that is essentially the same except that it does not ggsesspeshe CRFR,
where both o ‘% 4} cell lines have been treated with tes§ Tz;&gP flid If the
t est corrpm 08 g’(/at es CAWP levels in the CRFR expressing c ?H

relative to the cell line that does not express CRFRs, this is an "’

i ndi cation that the test conpound el evates cAMP via activation of the
CRFRs. In a specific enbodi nent of the i nvention, cAMP induction is

nmeasured with the use of . DNA cons cts cont ai nsi ve
el ement | | (FREERIAG0 detarmigs the, 1§t Lo % F‘éﬁ?d?cfeésr“%@%%vseggén detl;:n rgaduced

into cell steﬁmﬁmgmlﬁﬁaﬁmﬁdcmkeporter genes i ncl ude, but are not

limted to, chloranphe . acetyltransf I
gl ucur oni de syrﬁhﬁé%”égséf[‘ll‘ﬁq%&sﬁy a%él?eﬁﬁlﬂeeas ?I uor esce "}d%ngﬁ#g%&?mg&%bow. , Green
FI uor escengxcdpt thedel utiliedd ialtealcivagonpiasppafeable expriss b fowtiong! reocptelswhlé\ of the

cells to the test rrpou t he | an-be 30
05 SEP 2085 NeEFURSEUR e PO B0V T ok SR Phr BRUE BRNES U T Dot
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utilized i aerﬁdne ofptiitrat woinsigielgypeoteins e Fasesdninle, ©xilsHare-CRFR o3 WF&%&‘P‘“‘F ecept or
whi ch g VER va B! asé-pr%é!nlt ﬂlﬁﬁ\%{ﬁlafcﬁ&wtof %%BQ@@%:&&&@E ElstQﬂQlu@rto more CRF
anal og. In aobalﬁfl on to usin I's expressi n? full |engt cells can
be engi neette@ll\mlp@hloenbheﬁlstomlﬁm éSirferhiRaietha. Teeds Ahprgrgt 31- ﬁ&l%@ 380mai n of

the recept ?lr %Pu'?llxeecqu s RoutPhl @ﬁﬁ@@x’aﬂ?b&s&sﬁpqmﬁcﬁ& chitadt@ision) d&pendn@gDQ{ ther
el enents o i nteract Wltf‘l g: roteins. For_exa d-type

CRFR or CRFgldut, sagymaxinize %Pﬁ“ﬁé’ﬁ%&%&f by & RE oethe CBF analper s i ﬁ °r|dgt°‘?i‘8§ i vation
of the f US%%&F@W 9&1@& &k aw}eﬁﬂ% r?et (a.p!t l%dr'naﬂral Rvel &ﬂ&ﬁN@F{’BRGFpmteﬁﬂs Qipablt t he

f { S 389
( liglgg)n ). > ?hgnlngr@ptlms Iwgth 6BF&s: éi‘) 3 Blsbl%@# efraa‘wlyl %%ngé)%ﬁﬁﬂﬁgi’m&‘f‘ fikinast &

characteri ghi.C3w 1&1@@&%@&&&&4@@ and €96 Qigh, 1evte100frmmmaxﬂnste felemenm dirdling v e
response by CRF or

F anal o for exa ctin rong
i nduct i on GfOt%ﬂ@P%ﬂa@?wbeﬁ%m’(e?f”&’F B'E*‘gf" g@“‘b‘?gg pof *(b) G
protei ns capabbe en eerbmfoeéxﬁﬁisl zngrekm:rt hnoGRFRSfavo(rab)e factbrs gph al lmelamoﬁntaﬂenyl yl
cyclase; (d)_a high |leve tein kjinase A f
phosphodi eé‘f‘@}‘%@é@sf“t%ﬁdm(‘flé)m& ‘ie’é‘ﬂuvf 8?}!&'”5?0 d %:n/g\'l\fﬁgnr gefst% oénlgéévmé(?%%’r# %i ndi ng
prot ei n wouliginkel tackdaebagases. To i ncrease the response to CRF or a CRF
anal og, host cells cou gi ne e, Of GRLGY de@RBMAg, Of
favorabl e facto#’éwB‘F “ﬁta’i“’éss?'e‘fmtgrrﬁwﬁfé refep{o(? ﬁ%r?%%fl gact ors. In addition,
al t er nat i venpadrdmgstsexfosire torad agdnist MAnothertebodiBRER of ghydrversion prgvides my@ods&ri i nat ed
to 'r educe bi?e%t?tlyinlg %éln%lom?dds that prolong or augment the agonist-induced activation of CRFzR, or the

CRF;R sighal transduction pathway, in response to a CRF;R agonist. Such compounds may be

used, for example, in conjunction with a CRF.R agonist for the treatment of skeletal muscle
atrophy. Typically the method uses a cell based assay comprising in any order or concurrently (i)
contacting the cells with a test compound; (ii) treating cells expressing functional CRF;R with a
CRF,;R agonist at a concentration of agonist and for a period of agonist-receptor exposure
sufficient to allow desensitization of the receptor; followed by (iii) determining the level of
activation of the CRF;R. One of skill in the art will recognize that several mechanisms contribute
to receptor desensitization including, but not limited to, receptor phosphorylation, receptor
internalization or degradation and CRFR signal transduction pathway down-modulation. One of

skill in the art can determine the appropriate time (i.e., before, during or after agonist treatment) for

31



In sonme instances, G protein-coupled receptor responses subside, or becone
desensitized, after prolonged exposure to an agoni st. Anot her enbodi nent
of the invention provides nethods for identifying conpoggdser hges pr ol ong
or augnent ni st-induced activation of CRF2R, or si gnal
transducti‘ghgggﬁ% y, in response to a CRF2R agoni st. St@ﬁ“%’%géjnds may be
used, for exanple,' in conjunction with a CRF2R agoni st for the treatnent

of skeletal nuscle atrophy. Typically the nethod uses a cell based assay
conprising in any order or concurrently (i) <contacting the cells with a
test conpound; (ii) treating cells expressing functional qCRFZR W th a

CRF2R agonicaacting the cellsrth dherteat ompoupds dapsadinediporydichpsrhagisy of degegsitization is

agoni st -r e@a@#@?e@.r FEPRAMN, BontaStity ftheCdel@Nfithttt edmpOWdd BRGNS dgbdd treatengfcad he
receptor; followed by (1ii), de}erm’ ning ,the, level ,of activation of the
CRF2R.  One detet dgst |opmpqyndspwhicly blogh rgeeqtes -drgsaritization, ahicly qgeyrs, ps r?'e{:eﬁ‘g Psns
contri but eﬁhasﬂﬁfyﬁﬁ&p&ffﬂ{eraq;&@nsi tization including, but not limted to,
receptor phosphoryl ation, .receptor .internalizatj or .degr adat | and CRFR
si gnal transducl?‘i %‘ﬂ‘ﬁﬁaef“rtm%’?m& RYERTRY P I m@%d Of T elornm?xlﬁg&%lrt can
det er mi ne tchepoagird apfitifatmditdta®mpounds whidharégnlae, tradkariptiog from tizef GRIT:R ggrenr st

treatnent) for 3 02/ 0699 SEP s Uso2/ : i.Ang the
cel I's wit h"BHa" e ceb?fﬁsalﬁ?idggﬁ(g%%n%w“ﬁ%ul}{gspgn gﬁ\{#@%@ ntggﬁégﬁoga&qgg fiy o0 11
desensi t i zaRFBIgeies may Geridmtifed usibor repoctamgoheaoperelinessestated grith A ERER temlaggry h t est
conpounds fol |l gw n ni r t GPaURESHmwhi ch

bl ock receﬁ"fgboﬁ1 Ct{'fgosrgrng‘?%?fozng%"lcéh%?\%{%%ogsc%g?%owggﬁ glgtraret'sgﬁmo phos'st#]lor yl ation
of the recegboer gerdeiconstimd is@ntaatiyotii antest compotnd i the resdnesrf grseurpegrfsellapet hod of

_ i . ) i . whi ch
screening Qhe, Ol gﬁrl&'el o? ?%%r]tef g%p %gshotn% detlERhdal W tgs@Mpglﬁxti GvhicR BRI RLS e

regul ate transcription [ gene or regul ate CRF2R expression.
Candi dat e domessuindtes kel chexpegsioh.agomparediiocic poniseli st inedicarive 9f rad@eR genes

may be idengifi.ed sl Hhreed ERRLDES SFORECRPRT 2Rl Y T8 S3R4de AkeLablinhrt fctsts CRFZR
regul atory region (reporter gene construct). Such nethods are kpown in the

art. |n onecaivehfonistoHor in Weo TRswsipHMeRPPERBARC ech et Gell £¥trarts A pFPR B wi th a

test compound it he: RhGAFHGRsEf clgrgour ce of cellular factors and the
| evel of reporter gene expression is determ ned. A test cotjﬁfr}l)ound whi ch

causes an i ncr &ausidateqompounds whigh reglate.GRE R sgyresHon @panbeddinifsd  aspief o

sanpl e, i s \iHdinGakl ¥Qofcted witd B MsRtfoun® SHARIRLRStes8l0h 6 CRARCIE @dGRABed. The
transcription of the CRF2R l%ene, To pl’?él de the cel ors . required
Hfsie%fﬁ,o _

. lul ar fa
for in vitrieyelosf exafesyips, of ¢REaR &by bt SATPAE ‘ségpﬁaéedd‘?tﬁitgllﬁvele tracts
are prepar eglphdsein thubsea! df th Yeeompuahd. MestEbipoynds xhick dsreae GRERssidbafidi dat e
conpounds whi

corpound, HLEh LoBULELe SHEARLOSARETH BPrsil Bttt B M 1. o
of CRFR i s siel emathowedbtectd handidate compounds which increase the transcription or translation of the

CRF,R or which increase the stability of the mRNA or CRF;R protein.

In another embodiment, this invention provides methods for screening one or more test

compounds to identify candidate compounds which regulate the expression of the CRF or a CRF

analog. Such assays are performed essentially as described above for the assays to identify

candidate compounds which regulate expression of CRFRs with the following modifications. To

identify candidate compound which regulate transcription from the CRF gene or a CRF analog

gene, the reporter gene is operably associated with the regulatory region of the CRF gene or CRF

analog gene of interest and the source of cellular factors should be from a cell type that expresses

the gene of interest.

VII. Screening of candidate compounds using models of skeletal muscle atrophy
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| evel of expression of CRF2R in the presence of the test conpound is
conpared with the level of expression in the absence of é}fgi% t conpound.
Test conmpounds whi ch increase the expression of CRF2R & 8e fied as
candi dat e wopRbYesls for increasing nmuscle mass or muscl g fyaghi@n. Such a
met hod detects candi date conpounds which increase the transcription or
transl ation of the CR F2R or which increase the stability of the nRNA or
CRF' 2R protein. In another enbodinent, this invention provides nethods for
screening one or nore test conpounds to identify candi date conpounds which
regul ate the e ion of .t SRYSaar €

per f or med esse)r?mgﬁ °°m§°“3%ssszlrgclt%ecfm ng\%regﬁgléﬂ %lgg&é’ﬁs?%a?ggﬂ&'?%entf?s
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t hat expresses e I nt er est Screeni ng of candi date conpounds
usi ng nndebf§mt¢ida@k@mm5 thmer@r @dlaenablpmusa@noe%cw 885 WO 02/ 069908

PCT/ US02/ 07476 Candi date conpounds sel ected from one or nore test conpounds
by an in vitro assay, as degiQulteMoaddfMusdiomerddy f urther tested for their
ability to regul ate skeletal nmuscle mass or function in nodel systens of
skel et al nuscl elhatitro pldelsaefdskeletalmysele tatropibiyare Kpeh indlfeds Shchsredelstast nuscl e
atrophy o g é/rR;@J F&%@ﬁw ,E%ﬁ&é&ugﬂtﬂm @nmrw@s@eélb (@u@tvarneenmgetmand in
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Model s of Muscle Atr I'n_vitro nod scle atr are
known in tﬂ§9§r$hmguéhetﬁbdéllf’§”’£eé Dede@@rﬁ'ﬂ'éd”(?)cﬁ” é§< %723 Perrqge, \éﬁ&gnbur gh,
E H, |hn Vi, UOBM @9;9 ﬁﬂa ):0d0988)6, (mﬁr)lom&mcgm,« khdHVan@dnburgh, HH/ JO¢’elIVt

i omechani cs a ro
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Vitro Cell Ani.m 9) : 659- gqﬂjther ron

J. Biol. Cﬁ"é"rﬁ““@%‘(‘gid Betgn ?'fﬁé° Qjﬁ‘j‘"" R °°érf?8“'\c}%1ﬁ8tenﬁ°61&r gh .
HH, J C@:Jsthng m BhyxﬁmﬂlmodélS Qi(eB)culﬂnEb?méHbl@ a(ch%t@d thmadadidaa demoundg land ¢k H.  and
Kar | h, P., -616 (1 del
a?re :ngf ul '°S'fﬁ?fe ‘ﬁélie ’?%dﬂi? b‘&Hea%g%l Fé’\‘ﬁnasﬁffdtb es m%/ a?g(%s msfr((:ursgemgxﬁcds d'escm)bgds
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merit ot esgh@,gggh 2 Aol iR ke Slificalt'thdnds B HPRELR AErs'akeghisifly W 11

candi dat e
screened further in an animal model of skeletal muscle atrophy.

Animal Models of Skeletal Muscle Atrophy

The candidate compounds are administered to non-human animals and the respanse of the
animals is monitored, for example, by assessing changes in markers of atrophy or hypertrophy such
as: skeletal muscle mass, skeletal muscle function, muscle or myofiber cross-sectional area,
contractile protein content, non-contractile protein content or a biochemical or genetic marker that
correlates with skeletal muscle mass or function changes. Candidate compounds which induce
skeletal muscle hypertrophy or prevent any aspect of skeletal muscle atrophy should be considered
as prospective therapeutic candidates for treatment of human skeletal muscle atrophy, and are

referred to herein as candidate therapeutic compounds. In addition to assessing the ability of a
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response of the nodel to the treatnent is neasured by assessing changes in
muscl e markers such as: nuscle protein synthesis or de%ggggghﬁ@, changes
in skeletal muscle mass or contractile function. Those s whi ch

i nduce si changes in the nuscle markers are ty, % creened
further |§’U #/062%%& nodel of skeletal nuscle atrophy. %nllg@rrgg MN‘/%G;eI s of
Skel etal Muscle Atrophy The candi date conpounds are administered to

non- human ani nmals and the response of the aninmals is nonitored, for
exanpl e, by assessing changes in markers of atrophy or hypertrophy such

as: skeletal nuscle mass kel et scle, fun n,. cl I ber
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V\:areham A.SportsCrens. lﬁlééh%ﬁgSﬁa@gqr@eld S.A0Med fﬂlspfﬂgE(“I%@g)lm 5%6}1932’0 D. B.

and BOOt h, Pret¥ed ‘lmmﬁpmr the®2M63d1Odre mBS arkrdtd. THIO@Idels Eictuﬁé;‘ for eﬁniple, melkls aI J.
Appl . Physi ol . 60:1946-1953 (1986), Bramanti,
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Sci . 50: 137 hfidte brk@S FhmobFRhtkon, and refuced int@lknuaﬁb’n@gMo&Elsldﬂnelﬁ dainageFRebced
229: 241- 269 ( 987? Booth, F. W an " g 1 Clervate2BRlskS Exerc.
15: 415- 420 Frogfg3cudpfossxamaly pervesush, 'R?é‘tﬁa‘ °§é?° tong g Repves pigl ifnervaty. E“g{? 206
(1997).  Prgfsqks eslinedpplitadcn tb érvéshas @fd&miedfmeaésewxm del, daderihbseukdpdise nmodel s
i ncl ude, for exanple nodel s I.SuUse-in uce sting or
ot herwi se | A& peenthg Nedelp of gﬁ‘\“?famf?‘irﬂd’fﬂg ﬁtécﬁ {u&oc%) h§al%rrgﬁgtfﬁ$%
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i nduced atro or e nerve cr a i ons of
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i nfection oﬁlmnap-u&axavﬁmh) WS andelbaf:stemsrxaduchratralhkawlyéﬂ; fog example, inoculation

with sepsis-inducing organisms such as bacteria, treatment of the animal with immune-activating

compounds such as bacterial cell wall extract or endotoxin, and puncture of intestinal walls.
Models of cachexia-induced atrophy include, for example, inoculation of an animal with
tumorigenic cells with cachexia forming potential, infection of an animal with infectious agents
(such as viruses which cause AIDS) which result in cachexia and treatment of an animal with
hormones or cytokines such as CNTF, TNF, IL-6, IL-1, etc. which induce cachexia. Models of
heart failure-induced atrophy include the manipulation of an animal so that heart failure occurs
with concomitant skeletal muscle atrophy. Neurodegenerative disease-induced atrophy models
include autoimmune animal models such as those resulting from immunization of an animal with

neuronal components. Muscular dystrophy-induced models of atrophy include natural or man-
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i nfecti ous agents. Mddels of glucocorticoid-induced atrophy include
application of atrophy- inducing doses of exogenous glucocorticgoid to
animal s, and stinulation of endogenous corticosteroid d’rﬁ)(ﬁﬁgt , for

exanpl e, jcation of hornones that activate the S-
pituitar yﬁasgﬁ@"g(HPA) axis. Mddel s of sepsis-i nducedh%%%%ﬁi clude, for
exanpl e, inoculation wth sepsis-inducing organi sns such as bacteri a,
treatment of the animal with i mmune-activating conpounds such as bacterial
cell wall extract or endotoxin, and puncture of intestinal walls. Mdels
of cachexi a-induced atrophy include, for exanple, inoculation of an aninal
with tunoPeesspeicalizndacedmodrlscof csciar dYSHPFﬁ‘V SRS e fryiaten °5[ ?lti? gﬁri’%‘ﬁ' of an
ani mal Wi t benk Rhigfdcb @y tR0RRIRBuse( such as viruses which cause Al DS) which
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transi ent nerve damage, increased use of selective nuscles due to
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| ncr eased msgl %‘crl%xhwalz&td Ak ggéﬁer{t OF #itﬂ&[]tﬁ@tﬁﬁgorl 10 ckidRk AGRL e pintre: USCl e and

hypertrophy resulting fromrenoval of the glucocorticqid after :
gl ucocor t | Geptis-rieryel iscaxdptedtapeipiimately pirths midpainy alopg e fermit 394 By° MBJEME™S i) ude

the sciati Gefiftd/ eryiledifiant e owal KifPib MReRiture r@lIEHEOE RFcphyCaitdse mdtiged
atrophy nodel, and the | eg‘ casting disuse at ropl% fdeI t hat ﬁgtrhe descri bed
f

in further Weiealy) nisepriRR to fir piceps femprisds [§8 infast 9 @FYIAG SETRTFOR MPHOB AT MR |
invol ves angsfifgly Zdrhg ab@adRi Mdicallplil ewededsnimalsifusl ngisatherdetonad of a
short segnent of either the ri eft sciatic ice the

X rg t Of I @[ ve %’h i
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a 3-5 nm segnpdihdsiafe adm@Rvad.g., T infectibane by ehtimolsHfidioyeg., Vid irglahtatidn of
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knee skeletal muscle atrophy. At various times following denervation, the animals are euthanized and

lower leg muscles are dissected rapidly from both the denervated and nondenervated legs, the
muscles, cleaned of tendons and connective tissue, are weighed. The extent of atrophy in the
affected muscles is analyzed, for example, by measuring muscle mass, muscle cross-sectional area,
myofiber cross-sectional area or contractile protein content.

The glucocorticoid-induced atrophy model involves the administration of a glucocorticoid
to the test animal, e.g., 1.2 mg/kg/day of dexamethasone in the drinking water. Typically, in
untreated animals, skeletal muscle mass is reduced 30-50% following ten days of dexamethasone
administration. Concomitantly with, or following glucocorticoid administration, test compounds
are administered e.g., by injection or by continuous infusion to determine their effect on

glucocorticoid-induced skeletal muscle atrophy. At various times following glucocorticoid
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for virtually normal anbul ation. Typically, in untreated ani mals, nuscle
mass of the denervated nuscles is reduced 30-50%ten days folw ng
denervation. Follow ng denervation, test conpounds are B ER) red e.g.,
by injecti on or continuous infusion, e.g., via inplantation of an
osmotic m W % Al zet, Palo Alto, CA), to deter BFHPBRHIF effect on
denervati on | nduced skel etal. nuscle atrophy. At various tinmes follow ng
denervation, the animals are euthanized and |ower |eg muscles are

di ssected rapidly fromboth the denervated and nondenervated | egs, the
nmuscl es, cleaned of tendons and connective:tissue, are \A/elghed. The extent

of at r ophy afrpmistFagion, frFwent afpHephy it e affested uselys is analyzest as dsssibst 2Povefor Heasur i ng

nmuscl e Mas Yene SR hddd ! 0SS- sectl onal area, nyofiber cross-sectional area or
contractil'e protein content. ocorticoid-i nduced. atro del

i nvol ves the adm‘ﬂF%?aF‘é‘[‘ﬁldlﬂ‘Fedep yg‘P%&% Yef FaSepre {‘]’B‘P{%%%“P %a%‘i“ﬂ’g e.g.,
1.2 g/ kg/ gkagg devm ﬁlﬁ%@f@é faeS OmyBicdlly, rufaele flhds Hckdiged\¥B146Y. aftdr VI da,asl dfyasnmgw
untreated ani mal s, skeletal nuscle mas reduced gyo 50% f a OWI ng ten

days of deFSifts-2ue t“éd?ﬁ‘&??@ﬁﬁéft@ﬂ‘ﬁ““%ﬁ’édﬂfﬁ“&%?ﬁ %ﬁ“&“ﬁ‘“s T?ﬂ "dwi ng
gl ucocorti emldatﬁdrnbﬁun&tsrﬁaiclnmpumtpqsg skappinas, CAf ® ddmiinriteireffat ogleg. , by

injection or b ) si,on to det t.hej fet el

gl ucocorti &&t f“ﬁ % P?E@Fsé{geﬁg"?%sﬁt R\ g’ﬁ‘ﬁi/%ﬁ !ﬁ‘ Bt i SE0h) | owi ng
gl ucocor t i aabmhy 3ihdaffctédhinsQEtaniifed 2y WBGHSA BbdvIbt uiswxﬁr@a?ﬂﬁ@oadm ni stration,
the extent of atyo bed
above for the engtlr%%liltl}lgﬁ e uId gcpﬁrﬂze%%?ncgs “%gfg{;?dsﬁtygég‘g%tﬁ?g Cusn%bdel

i nvol ves caasctausnghemraee duﬁfm@degwc;ﬁtbahmmeMbR dnd CRER ﬁ«metb;erdxgm Sl?eme%ugh t he
foot. Typicall I sti ng.
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cont i nuous nonrhtu@m@rRF»R aThus,nvp$ preferablé oo 8k indtial iy Sitstseneenising punpp CRE:Ry. In AI zet,
Palo Al to, g@nrc cuglgtgrﬁgsmldgﬁlﬂte@ﬂnﬁl]gﬁ} feGififoutdS nlla9g)e @v%tt'owgd'oﬂlgl’lﬁ@gunﬁkel et al
nuscl e atrop various tines | ow ng casting, the extent of
atrophy in rpqqetme@rnﬁ aefttevdrrenthuman receptat | Ly sush °‘é€§m€f€'§€55 it Beyistlths desicptl 1ot he
denervat i orfndel whe&}%e&foa&ffda{c co&ﬂ&uﬂdg ﬁre‘%l& to"i&maﬂs sk hécF Buabs bR unktdn

screeni ng for cog})oun S human use, because there are di fferences

bet ween t hen BueRe WE#CW& hRecaasgthrse coandidatey fropot AeHvare monshmas SRFR, gher e may

be sone falgQ4pPH Mo\é@reéarmm%ﬁﬁdmé@ ahiRAUS Aot alVbed: NinAhdnSRcuMIQRted e ssageen |s
carried out using non-human CRF2R. Thus, |t is preferable to dp the

initial in lckofacresming b thassicangidaiesmay hepprigmme I’ﬁ‘]tm“é@f“f Apimals that SERTESE BRags
identified gardi date conpounds nmay be active toward only the human

receptor and not toward a non-huma rec}“&[ J EUCh rcumstances it may
still be desirafEaisoof 398 SRl ﬁ@’e Shiaghuding, R 19k PR B d& ar e abl e

t o regul at eraSdie| gaitnad pips)pizk, GodtE U6gs@ihd hahFminhrOfrimates may be used to generate CRFR

transgenic animals. Mice and rats are preferred, mice are most preferred. A variety of techniques
are known in the art and may be used to introduce the human CRFR transgenes into animals to
produce the founder lines of transgenic animals. Such techniques include, but are not limited to,
pronuclear microinjection, retrovirus-mediated gene transfer into germ lines, gene targeting in

embryonic stem cells, electroporation of embryos and sperm-mediated gene transfer.

VIII.  Gene Therapy Methods for the Tre keletal Muscle Atroph
The overall activity of CRF;R can be increased by overexpressing a gene for CRF;R (to

increase expression of CRF;R) or a constitutively active CRF;R in the appropriate tissue. CRF
levels can be increased, in vivo, by likewise overexpressing a CRF gene. Overexpression of these

genes will increase the total cellular CRF;R activity, thus, regulating skeletal muscle atrophy. The
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in a. second | evel of screening. Because these candi dates do not activate
non- human CRF2R, a standard in vivo screen with non-human animal is not
advi sed. In such circunstances the second |evel of screl isrfgf £065 these
candi dat esymay o he.oer formed in transgenic animals that

CRFRs. Ani mal's éc}? any species, especially mamals, incl gé?’hg&%ﬁﬁg not
limted to, mce, rats, rabblts gui nea pigs, pigs, goats, dogs and

non- human prinates may be used to generate CRFR transgenic aninmals. M ce
and rats are preferred, mce are nost preferred. A variety of techniques
are known in the art_and may be used to introduce the human CRFR transgenes
i nto ani mal8&etoh 8Ny fdEEst i‘“ﬁé“SF‘EFﬂ AR 2 VecioR sutable °EF’é°ﬁe§§‘é’h'i“éh°a§H'i’JFFél dhesey oy
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active CRF2R in the appropr| ate t| ssue CRF |evels can be increased, in
vivo, by |ilkew Bkanne ! 21 prriése Over expressi on of these genes
will increase t total cellular CRFZR activit hu regul.ating ,skel etal
miscl & at rophy. CPAS gorpoRdtgtsaigs Heras BRauHE HOHREs SRR e or
genes of i rikseriteed hereifi,can BeSlfingsebrad nd indigiduaBad QEat slmietaaﬂahselcfamsphgmptoem&ncon in the
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ggln?apﬁlr ;;}Cz%rfgpz:y m% lC%d %ﬁ & sus c%{l % sur Crg,iblﬁc[' lle& Cbtrok(gn boPcs écnerv nc% H&Sag l:ll?e)Qo vector,

Phar maceut isgiadl 45& mullrsataumnmmandhsm% hddrslmisodlsewe g@emdtldm esecfonp(mhtdé or
candi date t GhEehk lag uﬁE‘?st Qdsyarigescri bed

her ei n, cangrgqetggsggnépﬁlggfcg t 0 flﬁ ig\%lg ﬁﬂmjt%cl)mt%r eat skel {'} rrusagtfL
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present i “V%@%deﬂgaxﬁf}@%{ipﬁs%%é égﬁm&ﬁx @ﬁﬁ'ophﬁpm%%bgtehe%% é&sseim higt i ng
skel etal nuscle atro I ncl u egm but” not I'irmted to, skeletal nuscle

atrophy i ncpﬁ&é?efzﬂsyvuﬁesuséé tey inibit skeletpl qusole, atpoaly. r Bt notiyieessary %n@eﬂve
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The candidate compounds or candidate therapeutic compounds identified by the screening
methods of the present invention may be administered in conjunction with compounds which
prolong or augment the activation of a CRF,R or of a CRF;R signal transduction pathway. These
may be known compounds, for example, theophylline, or these compounds may be identified by the
screening methods of this invention to prolong or augment the activation of a CRF;R receptor or of

a CRF;R signal transduction pathway.

Dose Determinations

Safety and therapeutic efficacy of compounds which agonize CRFR can be determined by
standard procedures using either in vitro or in vivo technologies. Compounds which exhibit large

therapeutic indices are preferred, although compounds with lower therapeutic indices are useful if
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sarcopeni a and genetic disorders; e.g., muscular dystrophies,

neur odegener ati ve di seases. Agonists of CRF2R can be used to inhibit

skel etal nuscle atrophy. It is not necessary that effectiQeSERROuUNds
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ef fective, but nonspecific, agonist. Alternately, this lack of specificity
may be addressed by nodul ati on of dose al one, or the dosing reginen. The
candi dat e conpounds or candi date therapeutic conpounds identified by the
screening nethods of the present invention may be adm nistered in
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range in which the circulating concentration of the conpound is
t herapeutical |y maxi mal with accelfemuationandifUsey. The circul ating

concentration of, the conpound.. may vary dependi.n n the dose fqrm tinme
after dosing, r%hatr@acﬁ‘ftxcgpd?ﬁmﬁ?sg'f’?sa%éf 3, Metg"cgmﬁ ’8'8 °Pélﬁ‘%'§fﬁl S¢ °ha}tr§8’iyg'hge are
al so usef ulacqrdandechdd! theheesait theenaidrf reayt (& famelatad cept caidletionaburethodolpibscustigas age
and weight,of the patient, and the |like ¢ be used to_determ ne_such
matters i n Rkl peilitie Ster o s, - Ml dehpeifons of i imtell fe°
useful in quatérablzprogded onpddpsdgesfedme cAsiusad, hemlio se'smidaage dos! i3g cormgsiti@rfi n

clinical PARULALKANSmaERE Y AR SR KGEPALTRGRAI B2 LaRAIRAS! blpns for

useintherr_nualono )phy 1N accor ance with the
present i nwainal, preferadly areamingl; mote atefegblyibingancobiect riit 4 tngleldosseackradied togiods usi ng

phar maceut i cal. 1Ge Bl Lol -1yl L L bdons of
s | nventiat grato napapeufell Sty RIMAR b 0 kbS]

Ul
_ rably provi osage form
herein, a "inrAnesaly ansdraméloinkalations parentesptpltangopsy erabpr rectal administration. For oral

administration, the pharmaceutical composition may take the form of tablets or capsules containing
the pharmacologically active compound and additives including, but not limited to, binding agents, "
fillers, lubricants, disintegrants, or wetting agents. The tablets may be coated. Liquid preparations
for oral administration include, but are not limited to, syrups, suspensions or dry products which
are reconstituted with liquid vehicle before use, containing the pharmacologically active compound
and additives including, but not limited to, suspending agents, emulsifying agents, non-aqueous
vehicles, preservatives, buffer salts, flavoring , coloring, sweetening agents, etc. Pharmaceutical
compositions for oral administration may be formulated for controlled release of the
pharmacologically active compounds either in the mouth, stomach or intestinal tract.

For inhalation administration, the cbmpounds for use according to the present invention
may be delivered by, but not limited to, the following forms: liquid, powder, gel or in the form of
an aerosol spray utilizing either pressurized or non-pressurized propellants in either premeasured or

non-premeasured doses. The pharmacologically active compound may be formulated with
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this invention containing an amount of a CRF2R agonist that is suitable for
admnistration to an aninmal, preferably a manurial, rmrsqaﬁoreferabl y a
human subj ect in a single dose, according to good nedi

Phar maceut ositions may be formul ated for delivery by, for exarrpl e,
i nt ranasal Qﬁ%ﬁ%r mal , inhal ation, parenteral, cut ane&’é %#‘HI‘ T60r rectal
adm ni st ratr on. For oraI adm ni st rati on, the phar maceuti cal conposition
may take the formof tablets or capsules containing the pharnacol ogically
active compound and additives including, but not limted to, binding
agents, fillers, lubricants, disintegrants, or wetting agents. The tablets
may be coatappropriateqfilless; peleislesr arepesvagves buffersr alc. adion h%fs‘tfqﬂgtard@HHSFf#@PuH@, but
are not i mrltﬁﬁca@tcat@yicmsoomm@@da%Ib@ RoimQhted! With RERSAH ﬁxy‘.ﬁ"o"lbéicﬁl ciHis,
reconstituted wth Irquid vehicle before use, containing

phar macol ogiresgvatiyesq glci ol boRISBAIIaS SHTRFLHERPS Saufiens, |°W@F‘%|R?§d°‘%ﬂ?d3h6‘t‘ linited

to, sus penddoﬁ@tua&er}tcs foreé'fh@r&ioquu{j@nﬁtg&nﬁtﬁlsmﬂOll)oé?ﬁlb@%bﬁe coh@Bindl @By be
pr eservati ves fer sal tS | avori ‘;orl n

Eg weet eni ng 1%ﬁnt s, etc.
Phar maceut |@5¥"'“°88ﬁb6§?’t°FYcPﬁ§°'F‘61Pg‘?§r“%§f“ ‘%FPIPH B & r“tfnh%@f“fs‘ge WeFufat ed for
control | ed Foel s cad@ifnistritRn, @b PhirmaalpEilyadctive amipbitd BHNPO Gfislaed tWir i n t he
nmout h, stomach i nt est i nal tract For inhal ati on adm ni stration, the
conpounds ft&?epti@épféré*e‘a?tﬁ p'f’rel’é(‘“ﬁ’r"‘%gtérf?r ‘@h"\?‘gﬁf FUBROSIIQRSS, SHBAH &F E%¥r ed by,
but not |i mutaa&ut Qdmﬂub:&ttf)ri)l dto\phﬁgact,ragmty detivgUicthpoyndwegr be Gaulated iwitht he form
of an aerosol r 1utr Lr Zi ng g ressurized or non-pr.ess rhr zed

propel | ant sacf"r*?ta 06? FREHEUPS ‘51‘“5 St 01 1°E‘ s S PEES esenéc>a & type

phar macol ogdeeiad. | yora@tglmm e, ﬂia)phdnﬂacﬁbglmuy attivel covrfohnd3d &5;8&9@@05 WO
02/ 069908 PCT/.USQ24 07 | ate fi [s ves,
buffers, et%c:&gnﬁeérsmﬁé‘r en er aﬂ 80 ”F‘“‘P hele matteﬁlm% i3 mQ{ gesﬁguﬁttéf activ
conpound nuas abtepdt prepmmEtion fedetwrtmecam ptxmtaaorm yeltiple sys malhdlmut fat fimited
preservativ CutddS - i - si on,
Poudor s 1 eafyrpibfin i itk Wit Sy BURRERR Rl RucoR it oQ0 ceriBl

i nfusi on. ssésadmmlstbre@a'adhﬁnmm@swmy be adninistered by a variety of

t echnol ogi es i ngy %Efﬂg‘blﬁ?ﬁ%ﬁ? hi gh pressure devices, etc. For
rectal adm ni st rﬁ%ﬁg%t% Q’g l l’o |lcal |y active conpound nay be
formulated with M@é@r@gt%u@uepm@ﬁ @mafgan@sate 8¢ AFiepetnsthe s¥nseseen, oft pHBY ofetc. for
delivery asCﬁﬁzmQr%eteQﬁJlo?e%’notedﬂf‘ym?-%snc%;u%scr&:e%g, bk REQMRAIAGHN. HosbaRple,On, the
phar macol ogi cal | y active conpound may be fornulated with acceptable

physi ol ogi ctF cfshyenesy of ﬁ@PR?Hidn‘&teF‘@t‘qdd’Hsa scEsRRing 3seaytte incppse, CRIRR ipreRioTpor at ed

into a pat Ckl:tﬁ/&ﬁﬂﬁ CRERVfebetor ExffessloR Rgh BeQEs@s&ﬂHklmtoiﬁthﬁlE b?&ttenfshﬂth or at risk
phar macol ogr cal’l y active conpound roprr ate gﬁglon gfltt%l ves such, as, but

an
linmited to, %éf“i}?ﬁ’ér‘%‘sc %%Fd?ftiph"éﬂ"%c’“ﬁrﬁt‘%*r ¢ 1eSHEOMPNG Oy rul at ed

as a depot ﬂa&wwt:ﬂfdarbfth%onqsotﬁaesﬁﬂteameﬁxtcam daemdmlfaremtptepw obiervinglthed pl e
sites including put not limted

| ocations. FHR"&dH TKFIERA mpssls B ﬂ‘é‘ﬁ%‘: gé?rc@n}{lrslic’l%%aw% &%%%%%fggteﬁﬁylebe

adm ni st er epkedldovdh 61 QMY S 1FE mdRMies. € Methods of measuring skeletal muscle mass in human

subjects are known in the art and include, for example: measuring the girth of a limb; measuring
muscle thickness with for instance, computér tomography, MRI or supersonics; or muscle biopsy to
examine morphological and biochemical parameters (e.g., cross-section fiber area, fiber diameter or
enzyme activities).. Furthermore, because skeletal muscle mass is correlated with skeletal muscle
function, muscle function can be used as a surrogate marker of mass and muscle mass changes can
be assessed using functional measurements, e.g., strength, the force of a group of synergist
muscles, or contraction characteristics found in electromyographic recordings. In addition, muscle
protein loss as a result of muscle atrophy can be measured by quantitating levels of amino acids or

amino acids derivatives, i.e., 3-methyl histidine, in the urine or blood of a subject. For a review of

39



Monitoring of Effects During Clinical Trials Mnitoring the influence of
compounds (e.g., drugs) on the expression or activity of CRF2R can be

enpl oyed not only in basic drug screening, but also in &5 5 SER 05t ri als. For
exanple, the effectiveness of a conpound deternined by a screeni ng assay
to increafOBHEOR receptor activity or CRF2R recept orP@E5P¥Y&i00n can be
assessed in clinical trials of patients with, or at risk for, skel'etal
nmuscl e atrophy. At various tines follow ng admini stration of the test
compound or placebo, the effect of the conpound on the patient can be

determ ned, for exanple, by observi the change in skeletal nuscle nass,
skel et al nueiemethdds sestApea, SAS e Medie: (90} Rualityfof Jifg gaepsures Bleda oM or

qual ity of 4 kifiRed'B aRdNaSSof gl ROSE OhailRAABLE b pS laRdnSeRle S 6 HiliEBS | N
human subjects are known in the art -and include, for exanple: measuring
the girth #fbatajr.nh: neasuring nuscle thickness with for instance,

conput er tonography, MRl or supersonics; or nuscle biopsy to exam ne

nor phol ogi cal and bi ochem cal par aEKtAMPSL&e. g., cross-section fiber area,

fi ber dianeter or enzyrre acti vities). Furthernore, because skeletal nuscle
mass is co reI ted cIe n | e function can be
used as a Edate W °n° Vec rséiﬁs’gflfz?an zc teck t%@xprggﬁigxﬁ es can be assessed
usi ng functi onarherhm&mmﬁﬂﬂzﬂéD@Asecsltncer?gtebﬁlontheEﬁfbﬂce repfieved agd Bep of
syner gi st ekl gﬁxﬁm Q4aGhidalon codon (5

el ectrorryog &Eie%%ﬁselgcrmdg’?%ecg]ﬁldm?éhdecdpt@édgog 35 e épr ot elln1 (Imocgsonags a result
of muscle aligomphgﬂda)amdbewn@atslamedheb% endaoft the aﬁﬂen@nmm'@ #op sedemd3aci ds or
ani no_aci d | ¥ESsynbesBag RpAPMhRaET G MRsierkd) o Gl iictdn b1 00d of
a subj ect . BRI AL Y& syndesfied. FrplCOlgotyclthials ek PCT/ US02/ 07476 such
met hods seendppigledst Sltesmiwbsafm PI’GWLEI g hCREZOgene withope Ypiqys sifq ingd h$r2asur es

i ncl ude, byf, oﬁfcﬁotnd@‘%d %'dﬂ?exteﬁqmiqge rektR@iof BBrleast Sitel ih MG P Wligodcledtidehdi I,
nunmber of steps aken before tirting or ability to clinb stairs. XAVPLES

Exanpl e 1. addisienit thei3t iokigenusteotide couspias & @Plyqﬁimraoncmm F‘é‘%ﬁ‘éﬁ?qb‘?‘“exﬂf’ %ion. The

human CRF2 E%:&Ek@%ﬁﬁﬁ)fromﬁ:n&?&a&m%scleﬁgﬁﬁ&ﬁ&c@ Froriehe U&&?@Qmam%@tmved and
two oligonucl eotides i ncludi gbone containin end of t : tgene
’C

begi nni ng &¢le¢tige (¢lanererhalng.oPple ARy A BBA)- HF‘P%'&%%@I"%‘BW%I%)°1‘§?5‘H°1?5’H ht ai ni ng
the 3' endpokr,RIDNIERABREY asy IPCRGof iR Chufbed FeletalCiaclé BDNAonmgmaumbmnq de) are

synt hesi zed.. _These ol i gon i d con iction

endonucl| eadbR é‘ftt(é’é’“"x’ﬁ‘il? g‘ﬁ g‘ﬁ%gjﬁ F%pﬁééeﬁlfhe ﬁﬁh‘gﬁée'ﬁ%&éﬂ-’? %r‘nsep é She uni que

si Ej e | nI t h@CR artifstks th@dﬁ‘Gsh ga taue.tiﬁpmmis iandamuafhioawﬂzngeneLmﬂAq Gtagnsentsd mmﬁed fioom

endonucl ease site in the oli ucl ept i

ol i gonucl edlt BT S KPR PH“%B‘I‘?%&’BW FUSE AHRM eaﬂfa? @?\méﬂ?’hglﬁ% M; e“’dlg’e 5. Doubl e
USA).

Cloning of the hCRF,R PCR product into the pIRESneo vector (Clonetech Inc., Palo Alto,
CA, USA) is accomplished by first cutting the hCRF;R PCR product and the pIRESneo vector
with the appropriate restriction endonucleases so that the 5’ and 3’ restriction endonuclease sites
are ready for ligation. The pIRESneo vector DNA is ligated to the hCRF;R PCR product DNA
using DNA ligase, from the AdvantAge™PCR Cloning Kit (Clonetech Inc., Palo Alto, CA, USA),
according to the manufacturer’s recommendations. The ligated vector and insert construct
(pIRESneo/ hCRF;R)is then used to transform TOP10F’ competent E. coli cells (Clonetech Inc,,
Palo Alto, CA, USA). Transformed cells are plated on LB/X-gal/IPTG plus ampicillin containing
agar. White colonies (positive clones) are selected and individually cultured in LB medium.
Plasmid DNA is isolated using NucleoBond DNA Purification System (Clonetech Inc., Palo Alto,
CA, USA). The insert from at least one clone is sequenced to ensure that the hCRF;R sequence is
correct. HEK293 cells containing a stably integrated Mercury CRE-LUC plasmid (Clonetech Inc.,
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stranded cDNA from human skel etal nuscle is purchased fromthe Universal
QUI CK-Cl one cDNA collection (Conetech Inc., Palo Ato, Uﬁg Usi ng
the above 5 and 3' oligonucl eotides, the hCRF2R cDNA i%ggﬁgl ed by PCR
of the hu tal -muscle cDNA using the AdvanTaq onet ech
I nc., Pal g&%o%&b@% USA). The hCRF2R gene PCR product Fs puri 17'|£7égd from
PCR artl facts by agarose gel electrophoresis and the hCRF2R gene DNA
fragnent is purified from the agarose gel usi ng a purification product
such as NucleoTrap (C onetech Inc., Palo Alto, CA, USA). Coning of the

Ca Uo) 1 oAb S e eaRroie AR o s, SRR B Bien iR 1

pl RESneo Vedghédte indbttf htllflehgathanaermT“iMzhﬁnahasrxranstﬁetcuanriﬁemmmﬁbl leaskedp &ltp,t hat t he

e 6 USA O OBl U pRES sl B B

| i gase, f remsme4Mmeeﬁmwcdﬁi01§K2Q3tcmldﬁi9ﬂ?@5moll MERER RellsbarAl t 0, CA,

USA), accordi n 8l Aakin28e & vector
and insert &87’% P}V&%F%Egneo ‘H%%QE%‘& wje‘% use q?é f}_tng%Jgfng?ém TOP10F'
conpet ent  ECloeekh hmel Pabo (AGb,0041 &EISH), ImncnlllH/SPaJItQmYAhtS@luﬂm@l@sﬁeﬁmfpeiahsf or ned
cells are d B NbRkLRY anBdakig Wite
col oni es (848‘2“"?“’\/[%tB T8 ““@(e sgklhlgcll &%Bf{a?ral%‘ﬁllleh w%ﬂ p yscE:Ptured 1| n LB
medi um Pl(h&rfradhxﬂhlges Rocksitié, MR)dat BITCGhin N%Icgbmmm/ Parrdthgsphere ofeSyst em
(C onetech LauRNg Cl one
i's sequencé!?mtsoaree?]hsar lilf’ténzt‘"’#]?otT b?@ﬁ?%ﬁ %&;gﬁn@? %c&&ﬁ%ﬁ@é@fé%@w% cells
cont ai ni ng GRFsasadsscyibadnit Egaapiee?l adeExamplp 3CRERE EXDTgssings RiGRopreptecH ahnc. , 40
0 5 SEP 20Q3 bR 104661834 e BREQLURporteflted R th
transfect ed %yﬁﬁgéévgggg@ﬁwﬁ’g @%gf %CRI‘@e DNZ\ hawdr:\};ép% he cg)rrecten
sequence | nibged for furth¢riapalysiy. t he Cal PhosTM Mammal i an Transfection Kit
(Clonetech Inc., Palo Alto, CA, USA Cells stably transfected with

pl RESneo/ hCRFZR DNA are selected by culturing the cells in (418. The
stably trarffople2ad cBtcmorGEingd$AGRE- LUC/ pl RESneo/ hCRF2R cel I's) are

propagat ed g, EJVEMJ«%—A:. ZslsT&%&Hﬁahriagisep%rforB&ﬁK%&L &ills Bﬂ)latﬁ@ﬂfemmMCM% fetal
bovi ne serum (Cl one Pal o CA %%1 penicillin rarept onycin

sol ution (LHYEPRESHAOIEEReells frpen Epcamalg b in' aP§ Well polylysing 5p% % Rlgtq. ¢ els

Technol ogi egede RADMEN InBdiudYEdntairi3A OHFR2DSERY Heduah|, pedidillBestrakontcin (bludon, L-
Technol ogi es, Rockville, NMD) at 37C in a 5%car bonug?@gg de/ 95‘V air

at nosphere. glurymine, andgaessaiial 2aping ped petTG BE TbFrpBER bR ATRY %{ﬁH‘dCRE LUC
activation fabl@ibvehigsX Pass cQtukeOmedIRE A fmoRE Cand bl&dappfbpﬁatalmb\mt 2f @RF Exanpl e

3. Cell hCRF . d which
are appfogi—(q%g %}Sl)}/ng% ﬁ@@up&%ﬁﬁéﬁéﬁ%ﬁ LEB@%% g%@r”l‘te&gﬁr k&lleeﬁﬁ 4 1% e

Seablock (Clonetech Inc., Palo Alto, CA, USA) is added. The cells are mcubated with the Eu-CR.F

for 90 minutes at room temperature then washed 4 times with phosphate buffered saline lacking
magnesium and calcium (Life Technologies, Rockville, MD). Following the final wash,
enhancement solution is added (Wallac Inc., Gaithersburg, MD) and the plate is read on a Wallac
plate reader (Wallac Inc., Gaithersburg, MD) using the BioWorks Europium program. For
saturation binding analysis, log doses of Eu-CRF ranging from 10(-12) to 10(-3) M are added to
the cells and binding analyzed both in the absence and the presence of a saturating concentration of
unlabeled CRF for evaluation of non-specific binding. For competitive binding, a concentration of
Eu-CRF is added which is half maximal, in terms of binding, in addition to varying concentrations

of the compound of interest.

Example 3. Receptor Activation Assay
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utilized for further analysis. Exanple 2. Receptor Binding Assays Receptor
bi ndi ng anal ysis of conpounds is perfornmed in whole cells b platlng t he
HEK293/ CRE- LUC/ pl RESneo/ hCRF2R cells from Exanple | i @%S é

pol yl ysi N&v§ Qﬁ&gﬁ plate. Cells are seeded in DVEM msdl ﬂﬁgmﬁ,, n| ng 10%
fetal bovine serum penicillin/streptonycin solution, utam ne, and
non-essential amno acid at 37C in a 5% car bon di oxi de/ 95% air at m)sphere
and incubated overnight. The culture nediumis renoved and the appropriate
amount of CRF covalently |abeled with Europium (Eu-CRF) in MEM (Life

Technol ogl Rockvi |l e +. 10 bl t Al td,
CA, USA) i °°5Ri?fé’ﬂt“'a‘m€n§ésfsl %peéff”énci{%% é@c%&li\}léz%/teg‘g Lgf;d?p%‘i ° (1315&% nm nut es
at room t epnebBErimple tlin@rPadasiiGew mate+9ﬁ&Backdrd e pH9plEaliscarhsstded FdMEM| | ne

| acki ng ma 1esi um a LifeT K¥iihdi€e aMon-

Fol | owi ng P un f%%"mﬁ/g%ﬁ%m?%w rancer ?\“fc'ﬁﬁ"?sl@'uét&%,ﬁl%omﬁg’g“e%lht%r\b@?’I ac Inc.,

Gai t her sbussganuma)mnaldd ith@(lmhatsa datboxll diadde(9h%air Atiokehere aypl iattuaatqd@adésht( Val | ac
Inc., Gaithers u5| r r

saturati onqgﬁ ‘ﬁ‘g ?tn‘%{? {fg'i%e "‘p (c)eé',lev}'s/\g?1 IITSI&EEIU 1:4(%151?%& ?Er;%wrhﬁéi 12) to
10(-3) M aemaaﬁi@@col%aovmdmebumeﬂ ﬂasuca%[SIﬂM@hSmg-omﬁé\ﬂQ)zCeMeE the ¢ompe °%bsence
and the B SREnCCrolc SEUM ALig: ROTGEALLEL B B s HLARPLBET, di

eval uat i on™5f*ho Ttive ing, a
concent r at ampsphére afer- @R the nadlidleds wwiogdd dnd thrabdﬂs eexvarhdd, twicp withr Hagkof

bi ndi ng, '@%Ig?%g(}%'lg%oﬁgceglfm G190 eﬁwka;&s%é) i Reaglill

i nterest. CE XAt 1 on ZOO?V\D 02/ 069908
PCTI US02/ 0 MhdiGonR&E)eip thert adedet tb the twashed @hisdng die selis srcpr@pba@nd fed0 pjuseadiity t he

HEK293/ CRE- Ug carg?rh@oxléeeg aﬁés?cis@lee}el h ]::ell Iml\ %Bﬁé&& %OF@EF% gnn\t[fegw

Pl at e- 96 (%ﬁ: are seede medi um cont ai ni ng
10% f et al b&l\éwaﬁby&emmutamammudnlau A7°Stin e SY%ombon dlosdrV%’l%l mtm@plgrmtﬁé’m ne, and

non- essent al 8’@@}0& Rife! crase %{gysg%g%l ud%.ugf/{a%a?{spa uggtrg I( 1@ %call\/fa m)sphere

and i ncubat!iyi™ mis enove replaced with DVEM
(Li f e Techrwi) agiaedkd tdRbe el lyshtes, anfl/Diferase artizitynduergitaled 04198 bbwnn@et%ﬂ Relative

fraction V gtgﬁ%cﬁgng?un& 15 evﬁua eh/p% c mn 'tﬂ'uﬁ%%%t}alog’ﬂgg%% tQt:omﬂo{ﬁ{d% est. The

cells are ¥ edfor In a car bon di oxi de/ 95%
air at nosplraeel efflu@ﬁermmmdq@s wﬁedloamnm the ((RFFJEG constenct wihowdhy RCRFeR washed
tw ce vvith nks t sting RRBkE | | e,

MD). Lysi s °wm XPO uﬁca{sccg'g’éﬁ?d Spé%c%%ﬁ}gsg&lsé ls%glgga?ﬁg)g&glgdeé to the washed
celI's and trbspoxtsebﬂhﬁiRﬁdPe’CRﬁd&Eaiﬁi’elcdlmo cmomdrmtf@@rewcesmtabswﬁc of agdsfeldr bon

di oxi de/ 950 fﬁ&}%@ﬁ%\% . The cells are then placed at -80C for 20

m nut es m nute incubation at 37C in a 5% carbon

di oxi de/ 95% al r at m)sphere Af ter

Example 4. Screen to identify candidate compounds that prolong or augment the activation of
CRF;R and/or a CRF,R receptor signal transduction pathway.

Identification of compounds that prolong or augment the agonist-induced activation of the
CRF,R or of a CRF;R signal transduction pathway, involves a variation of the Receptor Activation
Assay described in Example 3. Specifically, this assay is performed by seeding the HEK293/
CRE-LUC/pIRESneo/hCRF;R receptor cells into Packard View Plate-96 (Packard Inc,, CA).
Cells are seeded in DMEM medium containing 10% fetal bovine serum, penicillin/streptomycin
solution, L-glutamine, non-essential amino acid, and saturating amounts of CRF at 37°C in a 5%
carbon dioxide/95% air atmosphere and incubated for 48 hours. The medium is then removed and
replaced with DMEM (Life Technologies, Rockville, MD) containing 0.01% bovine albumin
fraction V (SIGMA, St. Louis, MO) and CRF in addition to the compound of interest. The cells

are then incubated for four hours at 37°C in a 5% carbon dioxide/95% air atmosphere after which
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this incubation, Luciferase Assay Buffer and Luciferase Assay Substrate
(Pronega Inc., Madison, W) are added to the cell lysates and | uciferase
activity quanti tated using a |uminometer. Relative acti0/3t5gPod% conpound

i s eval uated conmparing the increase follow ng exposu ound to
the | evel %P0 ?’Q/f&?ofer ase in HEK cells which contain the %@@E@construct

wi t hout the hCRF2R follow ng exposure to conpound. Specificity of Tesponse
is al so checked by evaluating luciferase response of hCRF2R / CRE- LUC HEK
cells to compound in the presence and absence of a 10-fold excess of
hCRF2R ant agoni st. Exanmple 4. Screen to |den§ o nd| 59 ds t hat
prol ong orﬂ‘alﬂgﬁ’é‘htls teﬁe‘“’ﬁé’ﬁq e plly) Are Srashedpypios e rﬁf?%sr Pt %or si gnal
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after corr eqtihdGRFR; axvat.lvaabn wery is performed ¢55ed%%411§ ipg {escrijpden Exapechesresgt €3indi dat e

compounds (gt SHEAICIRBEELSRIRTIRCLE BB G i ghON Tie TaGuROIPOLNS
I'n

of npbst interesi are os uce relatively her Ieve s of
f | uor escenciisoreEreaptirenlaed bs@reecemp%l@i n§&EH 1”?“&%&69‘3&% @meﬁ AONRe fi c

for CRF2R of fluorescence stimulated by the compound in CRF,R expressing cells. Those compounds which
demonstrate a 10-fold better response (on a molar basis) in CRF,R expressing cells than in CRF\R -
expressing cells are then checked further for specificity of response to eliminate differences due to
clonal variation. HEK293/CRE-LUC/pIRESneo/hCRF;R cells are assayed with the compound in
the presence or absence of a 10-fold excess of the CRF,R antagonist, antisauvagine-30. Those
compounds that show greater than 10-fold selectivity for CRF;R and whose activity is inhibited by

antisauvagine-30 are selected as candidate compounds.

Example 6. Screens to identify candidate compounds that increase hCRF,R expression
The sequence containing the promoter region of the hCRF;R gene, beginning far enough
upstream of the transcriptional initiation site to contain all the regulatory elements necessary for

physiological expression of the hCRF;R gene in the appropriate tissue is retrieved from the human
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Compounds that activate CRF2R are identified as in Exanple 3. To sel ect

t hose conpounds which show selectivity for CRF2R over CRFIR _these
conpounds al so are screened agai nst CRFIR HEK293/ CRE- LUG/SEPRE®Re0/ hCRFLR
cells are %‘8 ?[ d essentially as described in Exanple 1 exceﬁt t hat the
human CRFI ? R) DNA sequence, Accession No. X7230RCT/USO20L¥ for the
initial PCR anplification. To deternine how active the conpounds are

agai nst CRFIR, an activation assay is performed essentially as described in
Exanpl e 3 except that HEK293/ CRE-LUC pl RESneo/ hCRF1R cells are used to
seed the plates. The amount of fl uorescence st rrul ted t he coppound in
CRF2R expr 899mngatehase s TVe oliggmmsiaqtides. gRerRnipinas te( ard cﬂ‘"’ P?%Qf?’e‘%%‘é‘n

stinul at ed obgsnacn&ld@pm@mmmngmﬂRnezspmeﬁrsmag régdnl @ludﬁ@ﬂﬁ&mi‘s&ﬁﬁﬁ&ﬁﬂds whi ch
dennnstratealOfoId bet t er nam)l r%ﬁ |$?)

expr essi ng BRI ¥t { neligorpced IaF? s’g’g‘ﬁﬁ"égs hety Lispn g ?Pméﬂeré%%ctﬁw? urt her
for specif |e€doﬁt¥:1e§kf= site® SRIGHEEndt ﬁre&hﬂ inthe BCRF, R igénk cogales Segibid &vith Gne umhmaé

vari ation. / hCRF2R ce

3/ s are a
corpound | i Hnd. SRR BRI Gl TG PRRRRERY G (P emCREZR
ant agoni st ,oh@nmalesmﬁvagb Heand (3’ oﬂdomskondmpmmdﬁ Hmaunp&ﬂ@morgofemmman
10-fol d sel ectl Vl’ato

ct| AR
ant i sauvagi Ry R AR %llﬁé)mthm&ang@q%ga e co ’n‘fsﬂA ﬁ% ir’r"%ﬁ eEg:)fu‘gcreens to
identify Cmdchnd:aet@ﬁenmmcﬂﬂﬁdklt t(ﬁlamwﬂnd:mea]sab hlﬁRFQR URp). eShe chﬁRH'JRegesequence
cont ai ni ng di.on 9

eqin ough
pet r eam oreepeR PATLECS pBHsh R e ineh Ron oK iRl PO e B RN Bl B
regul at ory tiel mmsgemem@m yegfoo rDN 4o Hispgreot rsg:uuﬁéd goprieszppose gf utitpea hCRF2R

W0 021 0600 s DR 378 Ml ClpAENES, phORyEa MO i gbae L 2000

cont ai ni ng hCRE:RS¢enemghladry teblen PER povtet intochy [ECFPS' vectQJI(ClgmlcheoPalqjél)o and one
containin tional
start sit g é&%S%) Js%g%u flsg%{‘z? §tgﬂm&getﬁe ll;(,qulg Qen% ge%lxlgtgg}gglcgn%ﬂ Jr%&%h p

are synt héesrze | 1 gonucl eot i des
al so cont aithe HE@EF'rllVth‘i’roWh t@mamm@w%@wv@su%ew that ghe Jornd §r watEgtioni n t he

hCRFZR gengqdoaetith@tsRisYard f-emyq& ihtidd, QAR BUSESFD L vedidd BNME10Rhe HCRFR
oligonucleotide and a différent unique restriction endonuclease site in the

3' ol i gonueeseaulagE rear?neP@ pradvgt DNA i51arqgeplishedaising B4 lighse frpra g AdwntAser
anpl i ficat 'v%z@b&ﬁiggo &A}@E&Bechgﬁ@e PhIS o2 tcAT x;smse%eamuigr@w AR RN

(C onetech Inc % usi ng
Advant age( riycmmendptionpCRhg ligated @potns @nd insery ??é“mtlﬂalﬂtﬁn Afe’@ d° tregaforyIRP 10F he

hCRF2R genecomPe%avtaéoﬁrcwsr(@gae&eh PQRPQS mw A UBAPUMTHE Leilad AR BEBaakti facts
by agarose gel electrophoresis and CIQFZR gene rqu at ory regi on DNA

fragment i é‘aﬁi‘l&}yPlﬂlcé‘HmW&)Pﬁa{ Ad ’@Qﬁ‘t"ﬁ%‘e‘eﬁ%ﬂm Ef§‘?“|‘f§ age selspied for dugtheiotmalifipduct
such as NuctRedfcAReststanOdlabaedlcultited in UBabiaihg lnanfybin meGith and@RdTINDOE t he

isolated using NucleoBond DNA Purification System (Clonetech Inc., Palo Alto, CA, USA) and
the construct containing the hVPAC,; géne regulatory region is analyzed by DNA sequencing to
ensure construct correctness and integrity. Purified construct plasmid DNA containing the
hCRF;R gene regulatory region is then transfected into the HEK293 cells utilizing calcium
phosphate-mediated transfection utilizing the CalPhos™ Mammalian Transfection Kit (Clonetech
Inc., Palo Alto, CA, USA). Transfected cell clones are selected using G418, isolated and
propagated in DMEM (Life Technologies, Rockville, MD) containing 10% fetal bovine serum
(Clonetech Inc., Palo Alto, CA, USA), penicillin/streptomycin solution (Life Technologies,
Rockville, MD), L-glutamine (Life Technologies, Rockville, MD), non-essential amino acid (Life
Technologies, Rockville, MD) and G418 (Life Technologies, Rockville, MD) at 37°C in a 5%

carbon dioxide/95% air atmosphere. G418 resistant clones are characterized by Southem blotting
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hCRF2R gene regul atory region PCR product into the pECFP-1 vector
(Conetech Inc., Palo Alto, CA USA) is acconplished by first cutting the
hCRF2R gene regul atory regi on PCR product and the pECFF0% SEECR0% with the
appropriate restriction endonucl eases so that the 5 and 3' restriction
endonucl e ¥R 0PWE are ready for ligation. Ligation of THEUIEERHE 1 vector
DNA to the hCRF2R gene regul atory regi on PCR product DNA is acconplished
using DNA |igase fromthe Advant Age TMPCR Cloning Kit (C onetech Inc.,
Palo Alto, CA USA) according to the nmanufacturer's reconmendations. The
| igated vector and insert construct is then used to transform w | OF
conpet ent [, enguse jthat they eonfainy e BERIBR genpcpromqes seauonce; ¢n agggion JgRFHoNGide o) | 5 gre
plated on LERPRUSe lf%mamycregimcwmywdnamggarapa;raphakeaepaxwmmgeﬁtsI ettant
colonies are selected for further analysis. Kanamcin resistant, clones are
cul tured i APESSiRgote AF-RERoBeRaraigRyY ﬁegwe'éﬁﬁﬁﬁ&ﬁuapﬁrgéﬁf EWW P UL B at ed

usi ng Nucl gBeNdsifNAPsalnite Gothoils Rk RN fbduRethe adtivityn6f the RERERAdete0, CA,
USA) and the construct cont,rgi ni@-\t‘lﬁg t he. hVPAC2 z{%ﬁne :re%}[,ll aégry cggquion is
anal yzed byemRaySegifentllong: (16° Ry BeiebaYaReRP ety B HES & SR8 Mt egri ty.
Purified cQortRUghe REA&HH degNAECFD Rbidikihg\HEXIR celtGiRRA Rpiyemiete rdegsity ftcor y

region is then transfected into the HEK293 cells utilizi,ng i
phosphat e- gl ‘éi‘flég"af L%ﬁ‘?@f 930"("5]6‘?*“@?7’ PrasF ﬁ'@ds ?uﬂ‘éedé%llgisﬁo?wtﬁla%%g*oﬁgﬁm
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cl ones are sel ected in .1sqLated and. pa D edAVEM (i fe
Technol ogi &§ub2 gcfgﬂli]%ﬁ‘g‘,“gl\?g)%%oﬁ‘t ﬁicgrﬁaﬁ r&’foﬁ/g"fdg?%c' at')'g?/‘%nﬁ%hésrgrfum (g_onet ech
I nc., Pal o mhsuemedTAf AkdTAIencepexeitaion bt 438 K433k ph dyndeséctingsepission @n476(301 )enm
Technol ogi es, Rackville,. « izl utam n Life Tecl .S, n: kvill e,
MD), non- ed¥Bht glfl"r%ﬂﬁteﬁo(bé? ™ Eﬁ(geﬁoﬁcgl}:aﬁﬁndl& %Efsgge?%%g%/h?ﬁagl? &lénd 418
(Li f e Techrrakagiagsi) Raek ¢bhpoends Mblch siimuB®Glubrascencd ignificantlychovd itesxlevgle /095% ai r

at nosphere. (418 resjstant, clones are charactari _ pliotting 44
0 5 SEP 0B OO BT OB A TAT P o SL LRSS, Y SRERPERa | 1
hCRF2R geneoppoaitfarregacnpeskelaal nusclemdds bi fonctiore t The abrhppuands fof mpsé intdSREPR gene
regul atory region.i s _anal d, usi na. opriate stinulating agent. Cells
expr essi ng %Qﬁgw%%ﬁ@ﬁrﬁq%h%ﬁr% gelrj cgtlsgbrf;i/&rrégég)e?‘%h- ECFP at an appropriate |evel
are then used in assays designed to eval uate -conpounds whi ch can nodul ate

the activi tég(ar%itle yhe ?c 1{1?6 cO! 1@&9&'@5 ﬁErYars#’ ReHa P BR A SxpfeidnOWs. The

regul atory Tegion aciiva n analysis 1s performed by seeding the hCRF2R
gene regul at or y Thegkthds RERdentifying eompounds thatresse bunan CREt (WGlF) s1535s8ipt #at e

density i ntegsmghf{_a&ﬁiﬁ%{of il BB Gy Shal il UG LONPAC] reltai ipretinl al | oned

to grow overni [T owt .naé qu the mediumis renoved and the test
conpound ackiesdt theregulatasy regionyiedhis fratfor g hCRE@ene cThe seausnes coptaiping;a¢ wglalgy 16
hours at 37r%i%nnoﬁh§%@aéché? Redd %!ﬂ%&éﬁ%ﬁ&r@mﬁ&%ﬂ&%@ﬁ&nﬂmﬁ%ﬂ silyto

measurenment of fluorescence (excitation at 433 (453? n bt}/ I&et ecti,ng
eni ssi on at comig@g@y_)regplmqry elements necessary for physiological expression of the HCRE gene i the

appropriate tissue is retrieved from the human genome database. Two oligonucleotides, one

containing the 5’ end of the regulatory region (5’ oligonucleotide) and one containing the 3° end of
the regulatory region including the transcriptional start site (3’ oligonucleotide) are synthesized.
These oligonucleotides also contain restriction endonuclease sites which are not present in the
hCRF gene regulatory region with one unique site in the 5’ oligonucleotide and a different unique
restriction endonuclease site in the 3’ oligonucleotide. The 5’ and 3’ oligonucleotides are used for
PCR amplification of the hCRF gene regulatory region from human DNA (Clonetech Inc., Palo
Alto, CA, USA) using the Advantage®Genomic PCR kit (Clonetech Inc., Palo Alto, CA, USA).
The hCRF gene regulatory region PCR product is purified from PCR artifacts by agarose gel
electrophoresis and the hCRF gene regulatory region DNA fragment is purified from the agarose
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using a fluoroneter (biolumnTM 960, Ml ecul ar Dynam cs/ Amer sham Phar maci a
Bi ot ech, Piscataway, NJ). Test conpounds which sti nul atﬁ fggpr@cence
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correction 0dbdds ations in cell density, are consider g,g @% g,gte
conmpounds }Vor regul ati ng skel etal nuscle mass or function. e conmpounds of

nmost interest are those which induce relatively higher |evels of
fluorescence. Exanple 7. Screens to identify conpounds that increase hunman
CRF expression The nethods for identifying corrpounds t hat i ncrease human
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further an
gene regulatory region sequence; in addition activation of the hCRF gene regulatory region is

analyzed using an appropriate stimulating agent. Cells expressing the hCRF gene regulatory
region-ECFP at an appropriate level are then used in assays designed to evaluate compounds which
can modulate the activity of the hCRF gene regulatory region as follows. The regulatory region
activation analysis is performed as in Example 5 except that clones containing the hCRF gene

regulatory region construct are used.

Example 8. Method of making human antibodies which activate the hCRF;R.
Fully human monoclonal antibodies which activate the hCRF;R are produced by first

generating recombinant hCRF;R protein as follows. The procedure from Example 1 is followed to
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Kananmycin resistant clones are cultured in LB containing kanamyci n nmedi um
and plasmd DNA is isolated using Nucl eoBond DNA Purificati onm%v]stem
(G onetech Inc., Palo Alto, CA USA) and the construct GCHHER g the hCRF

gene regulatory region is anal yzed by DNA sequencing t const ruct
correct negg&gzﬁ%”loﬁt egrity. Purified construct plasmd mg% al%ni ng the

hCRF gene regulatory region is then transfected into the HEK293 cells
utilizing cal cium phosphate-nediated transfection utilizing the Cal PhosTM
Mammal i an Transfection Kit (C onetech Inc., Palo Alto, CA  USA).

Transfected cell clones are selected usi&g %18, _t'hsol ag/de.d atgd }g@\%agat ed in
DVEM ( Li f ebtaiotan RoRIE: RER prdyck vibis RERFNDF CX 81T i ‘g8 Py i P"BoVine serum
(A onet echyebBC(Clon&ieth ol Pald AltSCA, USAAby fiReduttip ke hTRBIR g2pd OB/ piotucsaidut i on
(Life Technol ogi es, Rockville, ND), L-,%I u ara ne éL‘hf gl} STECJQQQl ogi es,
Rockvi | | e, DvPAT0 yecteruth she; approngigie festrigty "‘{"E‘i‘ BT EMNN g P, "ROCKYi | 1 e, MD)
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cont ai ni ngark keltukdRFLE endum cotidigtopiilnegd prmibRN A iviselated using NeeleoBeydanpl e 8.
Met hod of K{fugﬁ%ﬂ%xxﬁﬂggl&%%:l?ﬁc%&Eﬁ@%&g%& antl R BEBRA Bontdirkilgl e human

ht'i bodi es [ ac eh

nmonocl onal (1vate t are produced by first
gener at i nghCRE:Breticrinably G RF DNAptqueneing the ensfre kensist compeness ayd agparits. fhom

Example 1 st LAKESh L85 0P SERE005,0 0R4ABIRR RETUG26Nz4TOsob Al n

the hCRF2 b2 roduct is then cloned into the
pHAT20  veoligonucle@ide nehteining | the . begining oofAthe GHAT ASequersa) ady @ fynigee TPy t he

hCREZR geng, D3 RE OGY Clot Gfalent ¢ iE enP HORER \SEAD0 Wnlthict RRd aRPBOMCREIRE

restriction endonucleases so that the 5 and 3' restricti E eﬁgo ucl ease
sites are pksagheleptise “Flll@éIPFWﬁL!SIYLiH&tqh&?ﬁ‘“ﬁ@t‘qeh@‘lfﬁmﬁseeé‘&b} g t%° t he
hCRF2R  gepa TPRER MR ekita leed?Mbmiue heRe RPHABIIREnstHadt Bigl thINER produses puriied t he
Advant AgeTMPCR Cloning Kit (C onetech |Ingc R Pal o, Al'ta,. %} ?IxJSA‘])g.?ccordi ng
to the nman@fdeseriipdaboes. o BATeblRIR Sisien sophC Pﬁ°§’:&£‘é8“&‘/}é‘8‘ﬁ Pi A8 Tonst ruct
isl t hgdn usQd pishch A1 SERS MsHERED BaFORD Bh@RYInE. EpplsiionC 8jstetn 16l Olomtegich | nc.
Pal o Alto,

cont ai ni ng (chéefeg*gﬁé& B%i%‘gii{q% %gbg%@ﬁtﬁ’{l ggﬁ%#’ﬁg h?rigl’RSBe %‘g Seélg['}?%t:ﬁé :‘ {J:’ '? her

anal ysi s. BBsdPAKY Qedidr Q\@Eentially as described above. The hCRF,R /HAT-pBacPAKS construct is
then transfected into TOP10’F competent E. coli cells, ampicillin resistant cells are selected and
plasmid DNA is isolated and checked for construct integrity as described above. This construct is
then cotransfected with linearized BacPAK6 DNA into S£21 insect host cells utilizing the CalPhos
™ Mammalian Transfection Kit (Clonetech Inc., Palo Alto, CA, USA). The insect cells are then
incubated for 2-3 days followed by harvest of virus from individual clear plaques. The virus is
then amplified in S£21 cells, the harvested virus titered, and the titered virus used for large scale
infection of Sf21 cells utilizing BacPAK Insect Cell Media - all according to the manufacturers
recommendations (Clonetech Inc., Palo Alto, CA, USA). Recombinant HAT-CRF.R fusion
protein is then purified using the TALON® CellThru Purification Kit from Clonetech (Clonetech
Inc., Palo Alto, CA, USA) using conditions recommended by the manufacturer. Briefly, infected

SF21 cells are harvested 48 hours after infection and sonicated in extraction/loading buffer. The
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are cultured in LB nmediumcontaining anpicillin and plasm d DNA is isol ated
usi ng Nucl eoBond DNA Purification System (Clonetech Inc., Palo Alto, CA
USA) and the construct containing the hCRF2R gene is alid §EECW!5)/ DNA
sequenci nggt he ensure construct correctness and int egr'#c% 5;§ '3747 CRF2R

- pHAT20 v is then used for additional PCR clon TéU utilizing a
5' oligonucl eotide containing the beginning of the HAT sequence and a

uni que restriction endonucl ease site not present in the hCRF2R - pHAT20
construct and the 3' hCRF2R oligonucleotide utilized previously. The

ol i gonucl eotide prinmers are used to PCR anplify the HAT- ERFZR fusion
gene from ¢eHeysHERRRR puptmrgina TARQNP feoll Thiy AOlype BER”ﬂ%Efd’i‘?fhe ¥ ied as
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the har vesissbtaiied Emivatoinaed nimals axtdhmllzeld i axe@htrgan qastunq §éé§f’f wHlizing, P’géieé cal e

i nfection f l.ls util I c Seiii b@ ¢ cordin
to the rrang‘ﬁsh@{g&gf“%@o ‘r"ncndg%cg%gg Sotﬁzgee @Ieh% gd@t 'oatﬁ%a\ USAg.
Reconbi nantpoliyferERFASA fplasds dﬁompg &tlass Warks, QeeingpY) W@dﬂ%l@ﬁq@WALO\l( r)
Cel | Thru Purit I f klggwmhKi’éS A)%g%é dﬂ%@&ﬁﬁﬁcu@ﬂcﬁ?ﬁ"@?& 1 ﬂo%x@h aH@OthﬁloBo CA,

USA) usi ng PSPPSR Y1 BB HteR e manufacturer. Brief é@ i nfected
Sf21 cells oﬁthesdil&!li saa@teedAﬁbmemgsuméstvem PBAf thepldtesareanpdbased gt 8¢ g | hopr

extraction/|l, [y uf fer 7 u 2/ 07476
cell |lysat & § R Effatafeﬁﬁpdﬁ%lﬁé °a$ﬂ' )02%8%1&% gﬁ%ﬁgwwg%g%?um is
washed t wi ale.-nWahHad 5Xxdith 2BS ugntitwdids degctbdmmmmemmowwmb#m (SiFRF2R
Dt e+ o O Lot BORMLLEL o H05m kAl Qg Llpihre@Aduzed by

SDS- PAGE f o fern concentration is quantitated  using the
Bi 0- Rad SDSth’ACﬁarstyﬁﬁtde rmndvnp rdexn@stmteqd@aht fotlepdy @reduciien erpsd deoAMFat o t he

manufact ur o SubCGRIRRRARLE gaa&atéﬁsy%ﬁmf L ARl Bl 0%, XeHVIGH nalsGath

Purified rotein hen used g 9 enoNbuse
ani mal s (Abgchrxtmg myelomWBMSA hY usiggra 4 hﬁﬁ?ﬂ?fsﬂlﬁ"i’id?ﬂsc?}%%% 7 78

production ﬁ@sm{cg of 9% polydthyffe Aot 4l © d FisBE QD b8 afatvidiéy- cldﬁ@RE'ZRutmg
dilution into 96 well plafes and cultured in RPMI-1640 medium containing 10% fetal bovine

serum, nonessential amino acids, sodium pyruvate, L-glutamine, 100 u/ml penicillin-streptomycin
and hypoxanthine-aminopterin-thymidine (all from Life Technologies, Rockville, MD).
Supernatants from the hypoxanthine-aminopterin-thymidine selected hybridomas were screened for
human antibody production by ELISA as described previously. Hybridomas which produce human
antibodies to the HAT- hCRF;R fusion protein are selected for large scale antibody production.
Monoclonal antibodies are purified by Protein G-Sepharose chromatography.  Briefly, the
supernatant from cultured hybridoma clones is loaded onto a Protein G-Sepharose column
(SIGMA, St. Louis, MO) in loading buffer, washed 3 times and the IgG is eluted with elution
buffer. These antibodies are then used for screening to evaluate hCRF,R activation (agonism)

potential. This is accomplished using the methodology as outlined in Example 3. Those human

48



fusion protein in conbination with 25 .tg of adjuvant nonophosphoryl |ipid
A (Sigm, St. Louis, M) is used to vaccinate 10 XenoMuse anippal s
nultiple tines over an eight week period. Serum is obt®p m

vacci nated aninmals and utilized in an antigen capture i1 zi ng
purified WM@OROF2R fusion protein to detect anti bod?ggﬁtgoo%!r‘#g HAT-
hCRF2R protein by coating polystyrene ELISA plates (Conmi ng G ass Vrks,
Corning, NY) with HAT- hCRF2R fusion protein, blocked with PBS-1% BSA,
washed and incubated at 37C for 1 hour with a 1:50 dilution of the serum
sanples. After washing 5 tines with PBS, the pl a&es l?ég,lgfnccug)ait ed,at 37C
for 1 hourmonglankl aukikedfes ich HerRIsREfa eI AP PRI J5aERRRT iPFodT BE fo human
i mmunogl o i pl ates are then washed 5X with PBS and anti bodi es
detect ed \?ﬁ%%ﬂtﬁ-@%ﬁ@@%enyl phosphat e substrate (Sigma, St. Louis, M) in
buffer. Optical densities at 405 nm were neasured using a plate reader and
signal quaghinpiebed. phlihatiniodatdelit fusde imdisedmbit of ratle.body production are

used for hybridoma fOrmmw@@hkﬂ%ﬂgoe%{rﬁﬂgf&@gI%I"S"gd'%d&%jg’{a&“()f

spl enic cells flegrense digd fonsecr et’i Ng oma cel |
| i ne NSA- DEly fhe WskedGnodsedeg] A ailli ved is sipd enachcteddos of the Nebatedyusplescasithe i n t he

presence of 30% pol yef hyl ene, gl ycql N e kishavi dual |'y
cl oned by mPsAiY 1‘?1@}3“3?’?%3?%1%38@%5\%% #hs%n%ff g@ﬁl g?lglgléu t%lrilg[&uinﬁ RPM - 1640
medi UM CONEAiN sBEurd Oftarb@hta) 1 1 oW pln@se, § eMipntassion edasidaitli el magresiem 8P8s | sodi um
pyruvate, L-glutamnmne, 100 ni G s IoRyeerafed with 95%

hypoxant hi hé‘%rﬂ’ ‘Bbtpg‘?splﬁ?et ﬁsl(}énwaﬂ?g“bf%f#h%’ Elg%rt fﬁfz@%ﬁﬁﬁgl.ogi (;Nsrt Rockvil |l e,
MD).  Supesaént Guton dioxitd) eonisuply kaivletl itk 9 8 Pryes(5& sarhon AR NAiRE Pct ed
hybri domas_were screened for rhu i | Qfn JelL30SB- 1S

descri bed Pt e{;i Jﬁgﬁcg‘;ﬁ aﬁglyﬂg'llecclicl)lﬂézg% %ﬁ‘geg?g%rggﬁdﬁ%#agﬁ anthiM%odi es to the
HAT-  hCRF2Rasfibrih® Tedhradigei Inc aWates@ine Mie AJSAd rand Mlieguainiess sigel digek Bogyoree

producti on, nogl 1t i, hodi jaf i by e&H:0MNa] 0S5 Seiphed ose

chr onat ogr é’b‘ﬁg‘?“’B&‘f%Filaé?g?’hféB&s E%‘E‘P%“t@%’ﬁ? Folfd %%ﬁglgulif ured h ,bﬁ dong, clones is
| oaded ont etmuldtddtyeiniesCraBetear tossweencib misrnum dictopdss plaged longty igally 9y 1Heh | gadi ng
buf fer, M%Q‘%gf‘%h“tédﬁagzse‘@ﬁ? wh g;ulkeg @1 R BlritioRhenbhatdd b@ b Yersoam corhpitet @tha These

anti bodi'es or screening to eval ua F2R i vation
(agoni sm)  Lpobawrkorm] (Modeh PEI-MED HEDfsbyieh Bg- Ggﬁt-‘ﬁ»g’})g H‘ggﬁé‘f ﬁﬁ@g{e‘%gﬁ‘fmélss
outlined in " ® GB:.“@H?y, 48, 08 DRB2kase 1iIcQ2dtRAERH.0 8timulation
PCT/ US02/ Ofﬂ%%hﬁééﬁgﬁg éntoi bodi'es whi ch denonstrat t%m%g&rég slha)g&%vi ty
towar d t he vii@RF2R nusee et Gplareagiustedin QPtaa M BTy UHEE ™ E ST €9

Det er ni nat i .onafe ahsalitior (@oPls afeRBaSkinEHBliteadof the fragancpforct rebatienshipns or

di gitorum longus (‘EDL) and sol eus nuscles are renoved, tendon-to-tendon
fromthe casted nouse leg. A silk suture is tied to each tendon of the

i sol at ed 615 10 MPhelDButic FERBMEST sRletl phakatophpisngn pirer ayibedyshat kanber

filled with R hger solution 5137 mM sodi um chl ori de,
agonist of the hCRF,R receptor. -

A human male subject weighing 50 kg and having significant muscular atrophy of the arms

and legs due to prolonged bed rest, is treated to reverse the skeletal muscle atrophy. Once each

week for a period of 3 months, 15 mls of an aqueous solution of pH 6 comprising an activating

antibody of the CRF;R receptor is administered to the subject via intravenous injection. The

solution comprises the following:

Component Concentration (mg/ml)
CRF;R receptor agonist antibody 20

L-histidine HCl 0.47
L-histidine 03
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24 nM sodi um Bi carbonate, 11 nM glucose, 5 mM potassium chloride, 1 nM
magnesi um sul fate, 1 n2M sodi um phosphate, 0.025 mM tubocurarine, all at
pH 7.4 and oxygenated wi th 95% oxygen/ 5% carbon di oxi dg§ FEPn&Nt |y

bubbl ed with 95% oxygen/ 5% car bon di oxi de mai ntained at 25 C. Miscles are
al i gned hdYQ 96048 | y bet ween a servonotor |ever arm ( MREEYUSSUERBIS. R

Canbri dge Technology Inc., Watertown MA, USA) and the stainless steel hook
of a force transducer (Mdel BG 50; Kulite Sem conductor Products Inc.,
Leonia, NJ, USA) and field stinulated by pul ses transnitted between two
pl ati num el ectrodes placed longitudinally on either side of the nuscle.
Square wave pul ses @Du-Behatosediihydrateon) generated by a ¥ersonal conputer with
a Labview board ( ~M O 16E-4), Labview Inc.,,Austin, TX, USA) are
anplified (Acurus Nggg%rrbgt?rzr%lifi er nodel A25, Dobbs qzlerry, NY, USA) to

i ncrease titani ¢ coBbgtaiostatipiSteriBwateril ati on  vol t age agsde hwbcl e | ength (Lo)
are adjusted to obtain maxi numisonetric twitch force. Maxi num titanic
force production (Po) is determned fromthe plateau of the frequency-force
rel ationship. BXdbeptnd of e trppimens peripd; e subiseit rpipits mpsusdble| ingregses 9fimescls at r ophy
usi ng a hugRe adkhRAMNobiIRASS teSrmhnd BGONI st of the hCRF2R receptor. A hunman
mal e subj ect wel ghing 50 kg and havi ng significant nuscul ar atrophy of the
arnms and | egs due to prolonged bed rest, is treated to reverse the

skel etal neembR 18 I PRPNylackeRIBRGR skeld@iBkuséiOdtrophyiBing Oklrh andibslatis, 15 nl's
of an aqueous solution of pH 6 conprising an activating antibody of the
CRF2R r ece¥tagpnist &f eiGRERIePOH t 0 t he subj ect via intravenous injection.

The ‘solution qonmainsﬁmetéagg& Qhibion 350cg iaamgaaem mﬁ:ﬁiﬂﬁ&ﬁh&ﬁ&ﬂﬁ@lﬁ}g&ﬁﬁd / null
CRF2R receptor agopi s, anti bo 20 L-histidine HCl K 0, 47 -histidine 0.3 49
6 5 e 3088 mon. 35 Shied G- med 1o sasafes e miscanasy wics o pod FIPHOREEEE 50
Pol ysor bat ® ul(hatlylredulbathé &6dl ofdkelétalGnuStleatiobley doeitoatiuse]s ditude during pddt-sutday end of
the treatment petri od, .t he suhj ect .exhibi,t s, measurabl e i ncreases of muscl e
es | orr oRBURY S BB e Al Sk 67 P 5 L TRRE RS & e SAERPT Bols 15T B
treat ment pit-sigetyetfinl ofiaciqeecas soditey ofytH 69 camprisivgan acitvating dytibbdyadf thes  an
200 =t O chER DR LRRGRIAT ORI SIS Bl Bl ko 1

the following:

Component Concentration (mg/ml
CRF;R activating antibody 20
L-histidine HCI 047
L-histidine 0.3

a, a-trehalose dihydrate 20
Polysorbate 20 0.1
Bacteriostatic Sterile water gstolmL

At the end of the treatment period, the subject exhibits measurable preservation of muscle
mass, strength and mobility of the anms and legs as compared to the subject’s expected status

without antibody therapy.

Example 12.  Prophylactic treatment of skeletal muscle atrophy using a human antibody that is
an agonist of the CRF,R receptor.
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one nonth. The subject is treated to enhance skeletal nuscle mass prior to
and follow ng surgery to ultimately reduce the | evel of skeletal nuscle
atrophy due to nuscle disuse during post-surgery recovedy.SEBp2Sfically,
once each week for a period of 1 nonth prior to surgery_and for 2 nonths
post - sur geVP 9889 of an aqueous sol ution of pH 6.0 cofbFV29474n
activating antibody of the CRF2R receptor, is administered to the subject
via intravenous injection. The solution conprises the follow ng: Conponent
CRF2R activating antibody L-histidine HO L-histidine a, cx-trehal ose

di hydrate Polysorbate 20 Bacterjostatic Sterile water Concentration (m
m) 20 0.47 0Aumgyfemyge gubjegiqveighing 45vkg undereqen @ Caipg ppcefyiptotiedln ¥k peri od,
the subj eciy,8X%BoPhd RirdRa Stk 2BAIC TR S6EE ¥alatQf Yo Blevel LG of iBSEletalThus@gt h and
nobility of the arns and | egs as conpared to the sub e;%ﬂs engcted status

wi t hout ~ an®f Besfectedrmapd,shoyiden dys tadisuse anlimiisd yiedutine fraptprs feaipe, Spesiicdlive et al
nuscl e atr QRRYeadkSWaRE s@riy BRheaf) bbQEthg! MRl bSpH IV agRAdisy! the bntitHTRFERFZR
receptor. 50 0 5 SEP 200 0%@069908 PCTIUSOZ/O?%&G A human femﬁle
subj ect .we PRI Admipigtersh o g SBYCh ViR ALFAVRGHSPISERR U i8S FE P SRTPS STl e
fracture offllbkighunerus after a fall. The subject is treated to prevent
atrophy of the skeletal nuscle of the affect.ed a and shoul der due to
di suse and limted d@gmgﬁﬁ ng fracturegﬁgﬁﬁﬁﬁgyﬁgégLificaIIy, once each
week starting on theCRER/actifatiGpstibodg, 13 m @F pH 6.0 conprising the

anti - hCRF2R receptor_jﬁfa i nistered to thg4§ubject via i ntravenous
i nj ection. The sol ut rBFAESH '

i ses the
L-histidine 0.3
a, o-trehalose dihydrate 20
Polysorbate 20 0.1
Bacteriostatic Sterile water gsto 1 mL

At the end of the treatment period, the subject exhibits measurable preservation of muscle
mass, strength and mobility of the affected arm and shoulder and a reduced course of physical
therapy as compared to the 'subject’s expected status and follow-up treatment without antibody

therapy.

Example 13. Prophylactic treatment of skeletal muscle atrophy using urocortin-II

A human female subject weighing 60 kg is admi_ttcd to the hospital in a comatose state.
The subject is treated by this method to prevent atrophy of the skeletal muscle of the entire body
due to disuse in the comatose state. Specifically, once each day while in the coma, the subject is
administered, via slow intravenous infusion, approximately 500 ml of an aqueous solution that is

prepared by addition of 5 ml of the following stock solution to 500 ml of sterile saline:

Component Concentration (mg/ml
Urocortin-I1 ' 12
Sodium phosphate buffer, pH 7.4 140

As a result of treatment, the subject exhibits measurable preservation of skeletal muscle mass and

function, and reduced physical therapy needs during the coma and after regaining consciousness, as
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foll owi ng: Conponent CRFR activating antibody L-histidine HG

L-histidine a, a-trehal ose di hydrate Polysorbate 20 Bacteriostatic
Sterile water Concentration (mg/m) 20 0.47 0.3 20 (@5 SERs20o 1 ni At
the end of the treatnent period, the subject exhibits neasur &I

preservat iWAH¥MBscl e mass, strength and mobility of 15(%@’%?? 76‘1‘25 ed arm and
shoul der and a reduced course of physical therapy as conpared to the

subj ect's expected status and fol |l owup treatnent w thout antibody

t herapy. Exanple 13. Prophylactic treatnent of skeletal nuscle atrophy
using urocortin-11 A human fenal e subject weighing 60 kg is admtted to the
hospi t al i eemparedieditesyticcts sates WithqyidugigpRset s treated by this nethod to
prevent atrophy of the skeletal nmuscle of the entire body due to disuse in
the comatose state. Specifically, once each day while in the coma, the
subject is admnistered, via slow intravenous infusion, approximtely 500
m of an agueMIs 4SThepbulio trtdidnt ofa patipreyih Dacheing Mudailay dptopdf udng@RFof t he
foll owi ng stock so]Jution to. 5 m..of .ster]le.sakipe: . nt
Concentration (HgP S‘}bjeﬂegg‘ﬂg ?é)lﬁ‘-vr‘fhaﬁi’“sz%‘é%%?ﬁlsﬁﬁg'é%ﬁgf gqg%@%grz pH 7.4 140
As a resul DyafopliyliE@date ith a ¢dmpod tpeeghibis XIRFbiRt awd GREZ B rgdnism opr e sisilarat i on of
skel et al scle s and. .funct.io u k imneeds

duri gt he SUBAEEaA: 4pres (s b B AGR RER CRRUELRS, of “RbERD00 o

02/ 069908 BE thB(pRdve Fektsin cusrpameadthtand fukpgorsayby teanregsessingf the disfetehout  dr ug
t her apy.

Specifically, once each month the subject is administered, via intramuscular injection, 3 ml of an

aqueous solution of pH 6.0 comprising the following:

Component _ : Concentration (mg/ml
CRH (Corticotropin-Releasing Hormone) 4
D,L lactic and glycolic acid copolymer 5

As a result of the treatment, the subject experiences either an improvement or an attenuation of the
decline of muscle strength or muscle function in timed-function evaluations as compared to that

exhibited during the natural progression of the disease.

The present invention is not to be limited in scope by the specific embodiments described
which are intended solely as illustrations of individual aspects of the invention, and functionally
equivalent methods and components are within the scope of the invention. These include, but are
not limited to, species of test animal, nature and type of CRFR agonists, sex of the animal, model
of atrophy, method of activating CRFR including genetic methodologies, etc.  Various
modifications of the invention, in addition to those shown and described herein will be apparent to
thosé skilled in the art upon reading foregoing description and accompanying figures. Such

modifications are intended to fall within the scope of the appended claims.
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Exanpl e 14. Therapeutic treatnment of a patient with Duchenne Miscul ar
dystrophy using CRF A nale subject weighing 40 kg with an existing

di agnosi s of Duchenne's Miscul ar Dystrophy is treated with CﬁP) gd t hat
.exhibits CRF1-R and CRF2-R agoni smover a simlar dose ran@é. hz&subj ect
is treated with a sustained-rel ease, depot fornulation of the conpound in
order to inpr@kAIYE retain nuscle strength and function over the

progression of t:he di gsease. ,.Specifjcally, on each mon e subject is
admi ni st er ed,l-viAaT.nFﬁPag‘Pﬁj P8 fqﬁd@eﬁa@ﬁr’qeﬂﬁﬁw AR %ﬁrﬁééﬂg‘“&g‘f t‘?f’d’ﬁ of
pH 6.0 conpri sing thefu;,ﬂ,]olnoggng@,'s;r@@rrponent CRH (Corti cotropin-Rél easing

Hornone) D, L lactic an gfyc I'i c "aci d copol yner_ Concentration (ng/n8 4 5
As a result of the treatontaating 2 teet comppurd with pERFR &SPt her an i nprovenent

or an attenuation of,th decl i f I fion in
timed-function eval ugti ﬁqgnggn%@ﬁ%lg?régy@gc?w}%@%hﬁ@&%ﬁg%&ﬁ%é

nat ural progression gf geteeﬁgigmem;npﬁbﬁdsphawthhéGRFthuneptbxsaﬂd(fﬁrtﬁeo be
limted in scope by the specific ee)(gbo i ments desdcri bed vvhi]ch are in%ended
sol ely as i'llustrati onsdetfrminieg Whether thetesteomponsd infreases TWaglF Biass of fypction.

functionally equival eghﬂgh@ﬁﬁ%%&‘dﬁﬂ?%@@%&g@ﬁ%ﬂﬂ thin the scope of the "
e, 0

invention. These inclu butare not“lT1mted ,. species of test animal,
nature and type of CRFRdenjifyingthose testcontponnds thatimasdulatemussie mass opfunetignin

met hod of activating CRFR. LD f oYY fﬁé(ﬁ' Mag i ous .
nodi fications of the i n%%ﬁhl&gh’,%gélﬂﬁg%%ss{‘&cﬁl %&Pfﬁ%?gﬁgﬁg%oa T‘ddsescl;;ri bed
herein will be apparentregulatidgsheletabmubdlemassortfisetiant upon readi ng foregoi ng.

description and acconpanying figures. Such nodifications are intended to
fall within the scope of the appended clainms. 52 0 5 SEP 2005 CLAIMS 1. A

met hod for i dgnty {¥ihod f6&aadiiddhechRIIRRURAPohRs forepllaing Wclsisbgick massee | e

mass or function, conprising: a, contacting a test conpound with a CRF2R
receptor; b. determ rfungfiophearRISINBhe t est conpound binds to the CRF2R

receptor; c. selectjngg ﬁgﬁgﬁ‘ﬁ%%g@g%&b%aggm&y&gn@mﬁameﬁg{. and

further determ ni ng whe conpound I ncreasées nuscle mass or
function. in a skel et akecaptescl e atrophy nodel system and

b. determining whether the test compound.-activates the CRF;R receptor;

“c. selecting those test compounds that activate CRF;R receptor and further
determining whether those test compohnds increase muscle mass or
function in a skelctal muscle atrophy model system; and |

d. Identifying those test compounds that modulate muscle mass or function in
a skeletal muscle atrophy model systcrﬁ as canditate compounds for

regulating skeletal muscle mass or function.

3. ‘The method of any one of claims 1 or 2, the method further comprising generating
list of candidate compounds identified following the steps “a” through "d" of

claim 1 .or claim 2.

4, The method of any one of claims 1 or 2, wherein the CRF;R receptor has an amino
acid sequence that is greater than 80% identical to the sequence of SEQ

ID NO; 10.
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d. identifying those test conpounds that nodul ate nuscle mass or function
in a skeletal nuscle atrophy nodel system as candi date conpounds for
regul ati ng skel etal nuscle mass or function. 2. A method f06 iu#%nmw ng
candi dat e conpounds for regul ati ng skel etal nuscle mass or P ,
conprising: a. contacting a test conpound with a ceU expressing a
functional CRFZR receptor, b. determ ning whether the test corrpound

activates terhEneiRodf ey Gie.of chim $ok emhangnmzamepwommm hat

activate F2R receptor and furfher grntil gh‘p Hg‘ﬁ Q r those gsth

conmpounds i ncr ease agidseaeense that i great o 1fenyIcay i s SFURIS A &5t r ophy

nmodel system and qp@e -[;Ulfyl ng those test conpounds that nodul ate nuscl e
a ske

mass or function in | etal muscl e atrophy nodel system as candi date
conpounds for regul ati ng skel etal nuscle mass or function. 3. The method

of any one TR R Ha O IRiAd | Ng a

list of can gtsf’ﬁr?(g gﬂeo}f&ﬁ%ﬁ? g%ﬁ#ﬁh\%ﬁr’% t'he é?eps "a" tlhrough "d"

;n;] g? féll m 1 or tcl a'dﬁ‘.icﬁse ﬂenca'&&rmggtomemnoﬁwgzggpﬁ%!mggwgg&el n
e receptor has_an_ami ng b 0

i dentical to the se%ﬁQFE@IQ)f Gﬁgﬂﬁ Q‘Eﬁ%?@ ?. % 2 g%l of any

one of claim1 or Ao ljllqg ﬁ?@g@tlmqugpérsmlmmmasno aci d sequence

that is greater than 9 A)| ntlcal he sequence of SEQ ID NO 10. 6.

The met hod of any one of claiml or 2, wherein the CRF2R receptor has an
am no aci d,sequ kﬁg mi@&g&s&%%emh ticeld | D NO
10, SEQ | D' %ﬁ’%‘@&% %ﬁ%gﬂﬂ?%ﬂu%&% e 18 EQID NGO 20, SEQ ID

NO 24, SEQIDNO 26, SEQIDNOSZor SEQIDNO 38. 7. The nethod of
claim 2, wher n rec taor I k! -

The met hod Bf & %@%&H GePdekin @‘ﬁ}?ﬁﬁﬂ @?sﬁc‘m?w’?ag%’wgﬁﬁd
activates the. CRF@@{I@&@WmvdP%@mﬁﬁgWellwlgmkMPIml | ul ar cAMP | evel .
9. The nmethod of claim8, wherein the cell further. conprises a reporter

gene operatively associated with a cAWP responsive el ement and measuring
the cell u! 8B, The method of claim 8, wherein the cell further compriscs a reporter gene operatively

associated with a cAMP responsive element and measuring the cellular

cAMP level involyes measuring expression of the reporter gene.

10. A method for identifying candidate compounds for regulating skeletal muscle mass or
function comprising:

a. contacting a test compound with a cell cxpressinig a functional CRF:R
receptor, and determining the level of activation of the CRF;R receptor,

b. contacting the test compound with a cell expressing 8 functional CRFR
receptor, and determining the level of activation of the CRF|R;

¢c. comparing the level of the CRF;R receptor activation and the level of the
CRFR receptor activation;

d, selecting those test compounds that selectively activate the CRF;R
receptor-over the CRF|R receptor, and furthér determining whether those
test compounds increase muscle mass or function in a skeletal muscle
atrophy model system; and

c. identifying those test compounds that modulate muscle mass or function in
a skeletal muscle atrophy model system as candidate compounds for

| regulating skeletal muscle mass or function.
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CAMP | evel invol ves neasuring expression of the reporter gene. 10. A nethod
for identifying candi date conpounds for regul ati ng skeletal nuscle nmass or
function conprising: a. contacting a test conpound with a qf$I X ssing a
functi onal CRFZR receptor, and determ ning the | evel of act 5%?0 f the
CRF2R receptor, b. contacting the test conpound with a cell expressing a
functi onal receptor, and determning the |evel .of activation of the

CRF, R
CRFIR, c. -ﬁﬂﬁ%’gegoa BECIARY R, whrclntBe GIRERE RARDUNS exhittils ud0DJoldand t he
e )

| evel of t receptor "activation;' d, selecting those test conpounds
that sel ectively agréateasdedtivily GrrEeFCRFBISPAPNI- over the CRFIR receptor, arid
further determ ning whet her those test conpounds increase nuscle mass or
function in a skeletal nuscle atrophy nodel system and e. identifying
those test 1R0Thomethad ohelhinihl]whaicin the saididarecompound exhdhits el 000rfold os kel et al

nmuscl e atrophy nodel system as_ candi e conpounds for regul ating skel etal
nmuscl e nass or fun&"?aﬁ%.s"lwvﬁsgl!w*ﬁw ng%mﬁ hod of claim 10, wherein

t he candi date conpound exhibits a 100-fold or greater selectivity for the
CRF2R receptor. 12. The nmethod of claim 11, wherein the candi date conpound
exhi bits a BoTbe methad of claigs thwercinethe eandidate compound exhiids brtwegs dfeldy . 13

The net hod of cl ai I &j jelat ound exhi bits between
1-fold and 100-fo%&gg(f'@&fe\?cﬂywﬁfﬁﬁwﬁsﬁgeptor, 14. The met hod of
claim10, wherein the CRFZR receptor has an am no acid sequence that 1is
greater th %identical o the,s of SEQ.ID N 10 met hod
of claim 1?11?4' &ﬁ%F‘é\g‘HHPhéa@?bZNS‘FE%'EgW ?’g?cé‘ﬁ‘)g‘%sﬁg ag'éx}oaacédeﬁﬁ%r%eﬁ?hat i's
greater than 90% i deplehterthah 80¥ideeAUREE s@fueELRISEQND N®-.1016. The met hod
of claim 10, wherein the CRFzR receptor has an am no acid sequence

corresponding to the am no acid sequence of SEQ ID NGO 10, SEQ ID NG 12,

SEQ 1D .NO | . i BafNO 26,
SEQ 1D No o Th e 1 yere e BREIE otorhas i Mlnoéld sagtench
identified accordi iggrestenthyn 00%, idéntidakbtorthe beagisnceadf SHQIDNG: 00 16 for the
preparation of a conposition, wherein the ' -

16. The method of claim 10, wherein the CRF;R receptor has an amino acid sequence
corresponding to the amino acid sequence ot SEQIDNO: 10, SBQ ID NO;
12, SEQ ID NO: 14, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 24, SEQ
ID NO: 26, SEQ ID NO; 32 or SEQ ID NO: 38,

17. Use of the candidate compound identified according to any one of the methods
of claims 1 to 16 for the preparation of a composition, wherein the
composition is administered to a non-human animal to determine whether

the composition regulates skeletal muscle mass or function in an animal.

18. Use of a compound identified by a method according to any one of the preceding
clalms in the manufacture of a medicament for increasing skeletal muscle
mass or funotion in & subject in which such an increase is desjrable, wherein
the method of increasing skeletal muscle mass or function comprises:

a; identifying a subject in which an increase in muscle mass or function is
desirable; and
55



conposition is adm nistered to a non-human ani nmal to determ ne whether the
conposi tion regul ates skeletal nuscle mass or function in an animal. 18.
Use of a conpound identified by a method according to any one of the
preceding clainms in the manufacture of a medicanent for i19§ 8gpizng

skel etal muscle mass or function in a subject in which such an increase is
desirable, wherein the nethod of increasing skeletal nuscle nmass or
function conprises: a, identifying a subject in which an increase in mnuscle
mass or function is desirable; and 55 0 5 SEP 2005 b, admnistering to the
subj ect a safe and befédadnistedngtothesubirit asafirsdreffectiveramount of 3 CREIR use
according to claim 18 wherein the subject in whomsuch an increase is
desirabl e i s charact 8°%8H by the presence of nuscul ar dystrophy or nuscle
atrophy, 20. The use according to claim 18 wherein the CRF2R agonist is

Urocortin I, 56 . ) . : . .
19, The use according to claim 18 wherein the subject in whom such an increase is

desirable is characterized by the presence of muscular dystrophy or muscle
atrophy. |

20. The use according to claim 18 wherein the CRFzR agonist i; Urocortin 11,
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