; PORSTUe3eCK@CH, 6T@ "W O 02/ 033908 METHODS FOR i DENTI FTI NG COVPOUNDS FOR
REGULATI NG MUSCLE MASS OR FUNCTI ON USI NG CORTI COTROPI N RELEASI NG FACTOR
RECEPTORS hESTiNog4\L FI ELD The present invention rel ates t@-RishogR70f

i dentifying canc?i dat e compounds f ' skel etal nuscle mass or
function or regulating the activi Mmmnwm\ﬂ@@% on of a corticotropin

rel easing factor-2 receptor (CRF2R). "] tion also relates to nethods
for the treatnent of skeletal nuscle ¥%%phy or nethods for inducing

skel etal muscl e hypertrophy using CRF2R as the target for intervention and
t o nmet hods METHOBSFORIDENTINYAN GAyO MPEI VRS FORI REEGURRTIRNGMUSGLEIMASY opi n

rel easing f - r Sm | i gands
There are t\?ﬁgﬁ%)ﬁq@@ﬁ%ﬁg &%Eﬁﬁgﬁ#&&orﬂé‘%%ep ors, |de§§|5ﬁr§(rjk%to date
(CRF, R and CRF~R) Wl uch belong to G protein coupled receptor (GPCR) cl ass.
. Agoni st activation of CRF, R or CRECRNIEAMSFIRIDG- activation of adenyl ate
cycl ase. Adenylate cyclase catal yzes the fomzation.of cAM P . 4vhich.in turn
has multiple eff8es “bP&ﬁ“ﬂ%fﬂB’mEr{"e"‘%mdf\95&‘1?“5“# ”c’ﬁcaﬁcg'g PRt r%u[}mhg

i ntracel | uk@dialGals@k HRsIoR MBS R RGuRGid MS4dtiony @fexpredsidg @Na ettidovafieetidasing ei n
ki nase (MAP ki nase). In other studies, the eWancenent of intrace]l u'I6a

i nosi tol tfatgsoEsetpiar dCBYR) heBlesnveananetisoaslafs 40 Mstes, B itnirgimepRet $4& '@Lt ors,
suggest s t 1,0 sietafu SR Rerbishy GREZBRPAVE hegR Lhoned
from hunar@%%%ﬁﬁ)ﬁzﬁsé%g%ﬁ?%ﬁgﬁ? %(S)w,c “catti i’gﬁz,r. (:‘;Hril(})lg a%d sheep. C%E 'R and
CRF~R eac hntbrasntion anditouethdils bf irbuing omspadrt @siiephied rushig riefiia Rt dvd eqorticelgdiat ns,

al pha, beta and of l8RF~R recept or have been cl oned. Honol ogs for
al pha and r§g¥gg&%§i”g%%c§ e &Mt ¥ied in rat. Several |igands/agonists
of the CRFRs are known. Corti cotropAGKGR@ENDNg factor (or hornone, CRF or
CRH) binds to and activates CRF, R FZR. CRF is a major nodul ator of
the body's responses to stress. Thwa}ﬁ% aci d peptide presides over a

pmoply of neur ofigle, 28 IO ThiidStrop Fhlch I BB RERMESS ’intdRd th Qlater (CRER/ and
regul ator of the hypothal anus-pitutary-adrenal hornonal axis (HPA axis). In

addi ti on, GReRewhish belinstte frprafeinseepirsresriab (o (dyyclaset et agtivation ¢f CRER
anphi bi an ti uvagi ne_as I t i hia R LN,
ot of - wAT SRU4E Fa L0 2@ of enulE bt RRh I IRERL B MARRL.
have sim |arcAnB| Q@iglgalh tirh OlRR I inhIgyse a;ﬁ"led‘ny petdingi the aatj\a?brs ofipcbtotCkhdase A,
secretogogues. |In addition, a matrunaliaii congener of. urot i,n

ur ocor t i n,intragellulps caloupreleast apd gouyation of Wft?ﬁe(’?ﬁt/‘%f FEPfpkinase (AP irase). In

other studies, the enhancement of intracellular inositol triphosphate synthesis, after agonist

activation of CRF receptors, suggests that CRFRs also couple to G,

CRF,R 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 alpha
and beta CRF,R have been identified in rat.

Scveral ligands/agonists of the CRFRs are known. Corticotropin releasing factor (or
hormone, CRF or CRH) binds to and activates CRF,R 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 CRF|R and CRF,R. These three peptides have similar biological properties as

hypotensive agents and ACTH secretogogues. In addition, a mammalian congener of urotensin,

AL

*159159*

urocortin, has been characterized.




PCTI C1Sl 12/ (17. 476 The CRF receptors can be distingui shed, from non-CRFRs,
phar macol ogically through the use of receptor selective agonists and

Vi t agoi Vst §. selc;ctivc agoiiists and antagonist, a |4t he CRFR
knockoutgﬁégé@hﬁgge been useful in determ ning which CRF ?ggggﬁ%b¥ﬁ;diates
specific biological responses. The role of CRFIR has been fairly well
established. Mce in which the CRF, R gene has been abl ated (CRF, R knockout)
denonstrate an inpaired stress response and reduced anxi ety-I|ike behavior.
CRF~R is a major nediator ofthe HPA axis. Specifically, corticotropin

rel easi ng fact @hg CRAiredaptos crrebeahigivghished domrentGRIMs hrblharagslogiepdy tlirenss plisr t ed

to the anterior pituitary via the h-~pothal anyue-h~~ i t.al, . system
nter act o ' e’ e psrud i el o PhaT Al RORHL S iR Vo
pi t ui t arywiAgRNCRFRAGhLERsaE inRA 1afc bha (SHE-R deesinining Whichr ERE aseptaf m&GEd f r om

. the cells of the anterior pituitary into the systemc circulation. The

rel eased ARCHHCBIOMGELBWOMNESTH recept or present on cells located in the
adrenal cort expt Gaubt ERERI Hab bl Gaifte WeRERaUMERAINMEBRN MO ERF RNEnI BAsNT
corticosteroids. Corticosteroids nmediate many effects including, but not
limted tbeenishlated {EREFsknepkost gpnasisito wipaired syseHasmPRstmanthicdred Aty bl
thym c and spl eni t. ) WAt 1.an : i ndi : esults
' the dorngh R oh SR B B ek Moy B ko .
The rol e ehicERE~Reissd | fems twehipothedahopadl traMdpored o WeuateriohepitORFZ Rigdhee has

been abl ated (CRFzR knockout) denonstrate .an, i d_food | reduct i
o1 o ng "SR REAPGEE PP GO TT R aaiare GRERiF g DhENg REfe | "

stress I espeisitulrper Agmnt &iwtibh o IRE CRFde r@nstin alast ¢ TICREmhd c@lls of
responsi bl e for the hypotensive/vasodil|atory effects of Cﬁgﬁ% ni sts and
for the rdgueterionpivgamou tesysguc sradion o Theorleasit A T ings THFRYY wi t h
CRFR agoi bleSdnBon (,%l\gl\ﬁ,io%]it@d inMtSQleBal RGP RYuIRRN ¢ RQELE SrddyenatiBihnihad indiMiizl € 1S
a plastic'tissue Ich readily adapts to changes in either physiol ogical
demand f orcovicosicrads. Fettiadptdrdids mesled: madyreaty @p‘hgiﬂg,é)vbm% hpgedie, pRne HSEN n
skel etal nuscl e nmass while skel et | e, at er C se in
skel etal ErEotREE MhinPa IRuP LR TR uR pERE NSO, ) Pk Se Rl o

vari ety OfCRERISRFedtRabits Mghe darn-m@ilation ot thedminone Witsuye dtientibo obthe @AY, bed
rest, or broken bones; denervation/ nerve damage due to spinal cord injury,
aut oi muné*'d&i sease, or infectious disease; glucocorticoid use for unrel ated
condi tions; sensi foldsCHOR IiNER el @BveRpedOMiRIin GAME &% CRFJR BéR Mhs Bebinabiadd on
due to illness or starvation; and space travel. Skeletal nuscle atrophy
occurs t h(GRGR kisckawr) gamsngglecan ippaged fendsintakpydyetion frllovary stamlatiop drithaj
situation I Nl i r S N @A Lld LAt i evel
of nuscl e%g{c@gﬁ)’h&% E?r ‘%?ﬁlr‘%g é?ﬁgcﬁtllg&glﬁzsf%tga}‘gsﬁz&ﬁ V\D@X(S’gr?g‘&l%(%‘gﬁ OF R

PCT/ US02 1 @@mdnE@iedithel GRBRriopiponpble Sethiedhypotaisiyervdsodiatory ¢ffenistoBERBR agamistshe
rehabilitatjon of tients. from.- i bi.l izations, .in i ! not
limited t8',"! g’ﬁg‘g éedggtboé}%é?ﬂ%“hge %bﬁc%e;btqﬁlgoﬁvem(ﬁ t{:eapreggifgﬁcreé%ﬁ%%gﬁﬂggs es, the
rehabilitation period required to reverse the skeletal nuscle atrophy is
often far Skeletal Muscle Atrophy and Hypertrophy

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



| onger than the period of time required to repair the original injury.
Such acute disuse atrophy is a particular problemin the elderly, who nmay
al ready Sw&ﬁﬁﬁm&% m substantial age-related deficits in musglR.f4nsti on and
mass, because such atrophy can | ead to perninnent disability and premature
nortality. Skeletal nuscle atrophy can also result fromchronic conditions
such as cancer cachexia, chronic inflammtion, Al DS cachexia, chronic
obstructive pul nonary di sease (COPD), congestive heart failure, genetic
di sorders, e.g., nmuscul ar dystrophies, neurodegenerative di seases and
sar copeni augageataphoqirated arusgifeattodisjtationn int Hes eelphiitaios  ofo mpdiieniso drom

skel etal nnrscle atrophy can |ead .t remature | oss of bidity, . thereby
" adduig to ”’t“ﬁ%b”&iag‘éﬁs’é?glfléilgaﬁ’éﬁ“(ﬁg}nﬂiegit‘{’))}l?os'f_ia?cf’ﬁ“%a“ g I?Hool(fli%gpregﬁé)rr%led#é@t h‘e
nol ecul ar spHOGeESHS raabiGRLIGORIO req@lrédophytvease thy elktal apbyle adophk &l @fteal far
. 111UusCl e. Wiile the initiating trigger of the skel e§a rrusg.le attfépgghy is

di f f er ent langer thanghgpariod AHME Teaipred 19 5P the Pginab PRy SSUCch AGHEe GiFust Y 1a
bi ochem cal, cNANGEHRGEHE elirly, Mo Moy @RERY kg hpbubbmel 8od-leRE deficitg ludi ng
a decrease in protein sbnthesis and an increase in protein degradation and
changes i musd¢ Functomtand eakd, decansd sorelt attsphy eandepdytarwemiapens idisabiliy 2pdrpemature
characteristic of a slow (highly oxidative netabolise >/slow contractile
protein i é’%f‘l’%lrﬁth's) to fast (highly glycolytic nmetabolisn~/fast contractile

pr ot ei n i sof onsglethli tgscle Ibjilgtran Alddlirdsilofiah chibain geslitions sicklastakermasickie, whi ch
occur include the | oss Wagﬁﬁu_l. at %e d renodel i nrgdof th(g tracetileul ar
matrix. BSURNFFdlamgrhons E36NPNh ChRaUE PRSTETHYS RO 56355 ndfeFt he
appropri atye, £ @ficd, | @ASic Whdrllerd, Neg I ehdbilaredyitisghies, hassdegapartici dgeasss tie

specific atrophy stimuli or condition. Inportailtly, all these chgn es are
coor di nat ePYORCR hERIETCAlTd Mepde L6t EHBER SAMOBF CRTdtione SETIR! TR SHR EW ﬁgfé‘s in
physi ol ogi,ggl, ﬁ@lﬂatn;%tl&?%[h&bun;e,gﬁ%rebﬂa&an@rte%%fsege-ﬁyate@fwadayr ophy and
hypertrophy occur are conserve acyoss manunal 1 an species.” Multiple studies
have denonst r atlale isHabwi tegardingthe addcdampbeesed which etrpluatraphy eihspertrophy of

hysi ol ogi cal . durin t hy.in both 1 s, and .
s, *r oarieatagee of w6 Aty HRleCbE PR sl RAS RGNS AR YIRS

utilized taristRdefophanttiaang cpnedisskrah dsmporablotiRhycal ebpeasasur mothe efacral e,

atrophy induced by a variety of neans in both rodents and humans results in

simlar cHsAgdsmpslendiess) clifine gnpecr@seo i PEREY SERRESS AWa2" PFFETS BnP % her

type swW t G Rdhtiof QR dhdiekd InSbolf Qh@ARIRD HRESHIR EnzyRRrétkif 1L AGY chardbiedide ti on,

several agents have been denonstrated to regul ate skel etal nuscle atrophy

in both rcdentoy Gishlyosidafiveametabolisméstay eogeantile Hrefeln iRglonande st Gighly slygeigic

02/ 09908 n'l% 7 {)lé)gﬁ?i%étoc nt?’a?:g]eg)}c%u? lisgﬁmn TR "1439." MR8 Eonal BiRMEds A Lllel%@x] Ha O h

factor |, an eta adrenerdi c agoni sts. Together, these data denonstrate

t hat skel ethdh cusdhaudatiredpdsyof vasulbtus: ahd comoddinpoftheestrsalitdarenatux. bdath fasbdent s

and lunnans., " While s agents have been shown.to regul at e, skel et.al

miscl o at PRGN P Bt BT e e DR aRRNe o roran e M SRR

t hese agenhfclb@se ddppsing dnah Heafidfrphyf amisi ¢ yediRs. Mypeahig pihvheafchagedi ac

nmuscl e, neoplasia, hirsutism androgenizatjon of females,  vi cr.eas.eag

mor bi di ty ¥heporriafely Tepylateq prgeare spiifRligreon fyPHEIPHIANGLE, ShARESE I BWREPEEAR Dai n,

i ncreased piSsiek4lr gor, tachycardia, and edema. Currently, there are no

highly effective and selective treatnents for either acute or clu-onic

skel et al rnuscl dlatprasprsgs. byTwhieh atroplesr andjhypegtrephis @oqup aferenterey agpss @rammalian

t her apeuti ¢_agen Whi I | & t I 0 r

Dyst r ophi esgccl\%‘sc(&}fugrlplcd§@fi id %%ﬁ‘l’eege%éo%%%lrtrcga@ét Qgg%é‘ﬁpg‘%k Pﬁﬁgl?ﬂ#?ﬁ)ﬂﬁﬁ and

progr essi yfydialsgidat p@tas denus durthi atrophg un sdile ehdeilts aiddainhns. Bihus,hedestehalels bf/ e

di stributi of skel etal nmuscle weal yjess. The two st, comon f or.ns, of
muscl e dySEREEHYISSR PRI HEHn =R ate B e P gL L T el 2 pXRh B 08X r om

the i nheritaBgees. Ofor @xdMpledhiréy indudel 8y 8 YSiekyOdTicinsG@Beth rolBts hdihemhigGasukel at

. the Xp21 | ocus. O her dystrophies include, but are not |inuted to, .

| i mb- gi r dlie sy uthargesyia tTRyspIR yangiamyn clogsssgetiosalt #7ein RERR SRerobPiItishge

genetic | Oc%lltre{cpfél y(géingX td3Go 9 ﬁ&ﬂQ%Qn RARA! delbral aYenBHaCOBHeY GddnstARd 10

~3sar cogl ycan [ ocr; asci oscapul ohu raf1 (Landouzy-Dej eri ne) mnuscul ar

dyst r ophy, regned slielet! dypsdle atpiphy irabath Fovdenty ait i fuizes  These agears ionjusde ppgiYic The

synptonms of Duchenne nuscul ar dystrophy, which occurs al nost exclusively in

mal es, include a waddling gait, toe wal king, lordosis, frequent falls and

difficulty in standuig up and clinbing stairs. Synptons start at about 3-7

years of age with nost patients con.fnmed to a wheel chair by 10-12 years and

many di e at about 20 years of age due to respiratory conplications. Current

treatment for Duchenne nuscul ar dystrophy includes adm y>istration of

predni sone (a corticosteroid drug), which while not curative, slows the
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" candi dat e

degree of skeletal nuscle atrophy than current therapies. One problem
associated with identification of conpounds for use in the treatnent of 4
WO 02/0 2 US02/ 07~76 skel etal muscle atrophy or of M
dystroph%?qg/ggg@een the | ack of good screeiung net hods fo?% fzwg ¢
identification of SLICK COL11pAtlldS. Applicants have now found that
CRF~Rs arc involved in the regul ation of skeletal nuscle mass or function
and that agonists of CRF~Rs are able to block ' skeletal nuscle atrophy
and/ or induce hypertrophy of skeletal nmuscle. The present invention solves
the probl emoak, grdetit hdmyponeg insdmgdamdsvili drctor Aeandristat adesvereof agmiste| dogdtheophy by
Candi dat 6 ESn B HBERERT TET e et Feal mlre "o om @Bl e ars St S Thiph
present i gyt hi@MuahsO sol ves the probl em of finding conpounds for

. treatnment of nuscle dystrophies by providing scree~ting method to

i dentify candi d4tile SEBNFEUH %Veva"i‘f"csl%‘o‘éi‘bf’l rﬁ?%i‘tlaéf’ ﬂ‘ﬁalfﬁf?lﬁséle , aa&areéﬁwrsd
SUMVARY " O, TiEtEn hNEN b @Ns TR 2 eH88 bodn RS in@&Riritd SdLFebtd sdch 8s MPpertrophyCRFRS
to identi f% candi date conpounds that are potenti allé useful in the

t r eat ment obfcardiae|musgle, neoplesie hirspbhyandiceengatiangof Fmakes wrisrsed atorhidiycand
hypertrophy.. .0 RS §d i PEEHORAR AW HERadel i¥due hidpdTEbARER ik OF

i denti fyi Hért%lét?‘l’dﬁ a{idgﬁg%%ﬁoéjjﬁﬁyh’% ‘1&(@)‘% T egﬁl%tr%’ ng geellegtugl ’scf]{e} mass or
ftnction acdpdeinsi MQureotht, alctd Mg na highbt effectivp oud delestivehtreatoaitd foexiheessitd ¢rg

CRF~R, or contacti a test coppound with isolate ~R__and det er.m ni ng
whet her tﬁ'ém’f'éélfeﬁeﬁag%‘bﬁﬂﬁa"%hf"h U$i ETS‘Sf’dw%irtoé@?’iﬂgé’%ggthfﬁge”&ﬁ%& Wit her
enbodi mentegfatetsR@ethimvant hedphy el ates to a method for identifying candidate

t her apeuti ¢ conmpounds froma group of one or nore candi date conmpounds which
have been deternined to bind to JYusgdasRsstrapisRE7R conpri si ng adni ni stering

the candi date GANRAMNEsHEpHEs ABsniPdERR RNIpTBY inB&Hedd §Hr&dratkind REsiM @lsbRErst he
candi dat e conpound regul at es skel'etal nhuscle mass or nniscle function in

t he treat ddtizguishal clingalfsubyt the rseleqtivo distnibutionoff skdiesalinmiselp Weaknesse | e dgo mesty
met hod for identifyi i date co n e i cle
mass or fﬁ%?l?rbé?ng%?rfgrg%sgl?ﬁﬁs?m}) th aéeh])?P%g gr%mI %ﬂ‘grcogﬁk%[&lteg%%&g&il lgj}slg hgrglrerl%ound
with a celidheg¥iicedsd mPtadiod Nt idgsimbhiCiEEZERwhithds debed mi ticngp2 lewsel Otbér

activation of CRFZR resulting fromth est co und; (ii) contacti.ng a
t est corrpémpws_t Felydes dpy atg o @%‘g?dni_j’ E“%ﬁﬁﬁlfi“&ﬁn&?ar(f&ﬁ‘f&f‘y éﬁ‘tfgdgﬁugfﬁﬁ?ﬁlng t he
l'evel of %Hti\ﬂﬁtdfq{?ulfﬁlﬁle %@:l:etiogfIB%RSﬁéélﬁdiﬂégthEr@m L eaahalﬁplfm%%caﬁ,%m%ed by

(iiii) conparing the 1eve ~R activation and the l'evel ‘of CRF,

acti vat i omarceahdar i logi; i fasiosdapylphgnetah od.andoszyt Daesmplo imvdenarh dystrephoyw mByornicar

activity toward CRE~ [ eGfl, Vi r i date
conpounds d? %t\%)p l?)égaﬁlfj aﬁl%g%éﬁgeﬁ a &%Lﬁg%ﬁﬁ%g gﬁﬂgrgyﬁ%ﬁ@?i on. %Eﬁélgél\}\ggglgjon
further pudestioges witieh bats alroost exdiasivdly winmdes Gachatic datagdlmg gpio usrdsalkilgatordusis] ong
or augnent  t he oni st-induced activation.of CRFZR or of a CRF i gnal

Er ansauct BHE Y U P gD URIOD R 1502 P PRES YHESE AR Foter
conpri se ipPa@nYithdhshe patRhts TG toQNFHeMehalriby 100D tyadH hidiOmanyldRSdt a6EROYAeE W t h

a cell - which expresses functional CRF2R (ii) treatitg the cell wth a
CRFzR agoﬁf age fleg togrespirafory: cepplicatipie  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 therapies.

One problem associated with identification of compounds for use in the treatment of

4



and at a Stltfld~l1t concentration to cause desensitization of the CRF~-R
in control cells; followed by (iii) determning the |evel of activation of
CRFZR andyi Jofyi Ng test conpounds that prolong or aug i vation
of a CRF%NggsgggkéR signal transduction pathway as candigg?zﬂggﬁ%gﬁﬁds for
regul ati ng skel etal nuscle mass or function. In a particular enbodi nent,
the present invention relates to a nethod of identifying candidate

t herapeutic conpotnds froma group of one or nore candi date conpounds
determ ned to prolong or augnent the activation of a CRFzR or of a CRF~R

si gnal t r skeisthl owbcbarptoashotenf Muemsr Hestrajiies efnicen be ek pfgophecreaing madieds for

~ conpound, 4i.n. conj LNCtd ' . ' f NEF. AU BREN R iheand
deternti niﬂ{r‘%dde\%pé‘{aﬁég]réﬂtsﬁg‘ é@éﬁ@f“ﬁ%@ pi’?ﬁ%%%ﬂ%%%g&’lﬁa@gs sk‘EFet gf _ rmscltee nmass

or fi utct irqolation dfhekelbmb ainstt madsnal funclibve andthenagooistsfafrERieRs preostilel ésblpgkt hods

. for identifying candi date conpounds that |ncrease R expr.essj.on
conpri si néke{afﬁlnf“éﬁ‘?ti qﬁ@pgy ?’@g)f H@bﬁ%&j’ﬁ‘a@ﬁ){ P#}Skgla&erp‘lmlg?% BpFc V‘é‘ée{‘{éo“ solves

contaitit @ RoblRPer HakiAGRN@NBPRHA tdr VRl teaR&sFindis€ attdpht b pfaidingRegene

regul atory el enent and detecting expression of the reportﬁﬁjfgene. Test

conpounds Metads ystig (RsR Wi casle s (9ridephy R comPRRHe i ERE I EHPIId as
candi dat e £ QuRAUREsL] O TieNGELRSH M SRRER S¥RMES BtoBRm SRR dnipeitldd for
enbodi nent, the present invention relates to a nethod of deteruning whet her
t hose cantiedmtrd of mrgstrdydigophiss by piomding asercRE-MRA b0 ierfifp pandiptelsempeyadt t o
regul ate skel et al I nction in vivo by admnistering a

candi dat eW(%Lrﬁ%ﬂﬁtawﬁﬁga%?ﬁ?%ﬂégg%ﬁ%hi mal and det ennul ui g whet her the

candi dat e conpound regul ates skel etal nmuscle nass or function ii the
treated ani mal. The inventi GUMMARIEOFFHIINEENEEONods for identifying

e e o SR (Bl SR s PR M el Pl 0 @
oper at i velpyraRgpaicailaal thd iréntBenCRF sigRae nfue@d badphy Yané loe i@ Niduandeldat aaideng
expression of the reporter gene. Test coppounds that increase expression of
the repor farertghy  dp é’_af‘ﬂ’éll‘i{’iq“‘i dyyengen é’é‘ﬁ’éﬂg}d)éﬁ ¢¥”ré’oﬂ‘ffg%ﬂ§d§r f‘gfmfy'ﬁg rcé'éfg‘i%ﬁg CRF
expressi 0Remldind BAEEIIRIN Akl RITRRASINBAS or RQidAERFMing! AMERINL ARest BdndofR 10 a

met hod of deternuni ng whét her those candi date conpounds which increase CRF
expr essi omvith agelbepreseits CRF:Reeepriping k testecompound sith dsolated CRERR fand detpravniien vi va

by admi ni %\;hgtmrr}gc %stcc%ﬂl !)L%te?[heg%%gﬂtkrgr cjtc?lvﬁisn[ﬁpc %nAﬂFAé}Bmewii%egeJF%em ni ng
whet her the candi date conpound regul ates skel etal "nuscle mass or function
in the tr eatedn aditesab a nibed foredetifying nandidaic therape g combamds from atghaipes eneof
CRF~R agot usts, expression vectors encoding a ftnctional CRFzR 6 e ssi on
vect ors eﬂﬁ&mrwa'&?‘{@&ngﬁﬁom SRR bR 655" (%EW%WOCEWBoﬁn@S a‘fzt‘ﬁ’stte ?@%ﬁease
expr essi oRoMrisERAdRnis@FindRE cAndidhie @athpotikdioat dh-hiMsCintna ahd@dikyminkiy véhether\O
(1210699(18 PC f/USU2/ U7~7( garti cular, the invention provides nethods of
treating $lieerusidsc compeund reghiaishHyiera] Musslennsy @ apuseln funenan the Seaied W8kt nent ,
conpri si ng, RANERhBEHARYE hO ihvEios RS S a teBad for ARALFGRS %Bidéét%%gg&g&é o a

CRF~R agoni st, an expression vector encoding a functional :
expr essi omegviating skedetad ovlisalg mase ovisfundtion j opwbssinge tin \iay CRIBER(1) gantastivg es kton

vect or encodi i - CRF . I . - i G : .
Lo ovss o AT o8 e A7 50l AP ORI BB o
i nvent i on QRéLRtrasltibgfram nhet thsd dorfippund; (i@abntaging kedse tabponmibwitlea adlr axpteysinigra a

subject in need ch treatnent c rising . adm.ni ring.to.the, subject a
safe and réllf“%‘ﬂ’f‘i \%Fgﬁozﬂﬂt de '%‘"&Fﬁl‘—‘?%qgg n‘i‘cé’?at‘ioﬂ oémjﬁc‘ief‘%ﬁlg\/\ff?'ﬂ tgcgc e and
ef fecti ve c.affuRd; @lloRed BYPAY REMpINRAL tHRIPBUSRPR AMgiRAtad tiREe@DONCRERNduced
activation of CRF2R, or of a CRFzR signal transduction pathway. The present
i nvent i on agivgon: endia ddeptying ghosrstest spmppuaarthar shagoHmuar ackvityrevara SRFak adet a|
muscl e magRpof “‘fl@%tsél%vf& fo?_(lﬁpzm %Cctandic#a% cofﬁ?f&n’d§f6lr ?Jgulaﬁ&%kbl&!ﬁﬂﬁécﬁﬂmss

provi des met hods of Increasiig skeletal nuscle mass or ft~nction in a

. subj ect i mrfuncteh. such an increase is desirable, conprisiig identifyiig a
subj ect ii whi an _increase in.nmuscl $S Ol L ' S and
adm i ster i ng. 04° (HE 8t BFEECr s el Rel RERBuBlins SOGnEloh SuAE bR
The i nventor awpnfeut thé &gonBt-muiced sctivation pfil ERIFER enidfi ac@RF Rovigmalstrdnisduegorcimtipray si ng a
safe and effective anount of a CRFzR agoni st and a

pharmaceutical l y-acceptable carrier. In a particular enbodi ment the
pharmaceutical conposition conprises a ghineric or human anti body specific
for a CRF~R )ii another particul ar enbodi nent the pharnmaceuti cal
conposition conprises a CRF or CRF anal og, preferably urocortin Il. The
present invention also provides for antibodies to CRF~R and in particul ar
to chinmeric or human anti bodi es that are agoni sts of CRF~R Throughout this
application various publications are referenced. The disclosures of these




publications in their entireties are hereby incorporated by reference ii
tlI>s application in order to nore fully describe the state of the art to
whi ch t hig uﬁ)c(f@m)* on pertains. SEQUENCE LI STI NG DESCRI PTI eiNrRa6heRbs t he
CRFR nucl eotide and protein sequences or CRF anal og protein sequence
included in the sequence listing, along with the correspondi ng Genbank or
Der <vent accessi on nunbers) and animal species fromwhich it is cloned, is
shown in Table I. Also shown are accession nunbers for rel ated nucl eoti de
sequences that encode identical, or nearly identical, am no acid sequences
as the sedbenowsthefosemprise Ry §@QU@TrF@éCUFrP'§g’ bconﬂﬁ@%a fedl] compernd eyitieh 6d's

differ mainl I ) nel ABLE
7 e e G BRAT GRE 1 g G R ek
(GB) or Rebat #tck s(%’mlaarclonc(em)uomtcdtes@rdmnsltmammf@m@%reRDecmntce'(lﬂ:))‘@ewv?eb}'t (D)

. Accessi on Nos. anuno dAccessi on t.i se _uen no
Sapi ensX?é‘ggzet‘(T%}"éﬁ%%id(’ 1 %f?&#&ﬂ’%%@% ﬁlﬁ@g%m ?b@%ﬁé’% &v
0UAB2 (GO var| ant oRe BT Bebnr o ““‘SBWAF%;%;"?“TW Fvr Lot CRER

vari ant nro sapien.c t ari z
al pha9, 10¢BpRYNdsAIST é%m%sg?%%m%igms PIAfcheps o Jiza éPBﬁ‘%%NP R 66508
(D) CRFZR g%&%— hvertigh IRIAAY 8 2 nleB0S M AdiAMe it hgmlediic éldﬂrf?éﬁiﬂs from a group
Sapi ensAF019381 (GB) aromaCRF, R1~, 16RatiusT28970 (D) L25
( GB) nor vegf onrsir 2G0GHiGE) $OPOIRE de@)lwi osmrolony AHEEET the(acBytmreRR GRbfa17,

18Rnt t usUl62 r T

bet a19, 28E<af?at %é‘ﬁ F@;“é‘é"r‘ﬁga ttir;]‘ga obiigh %@é@é’g‘% “'%a"f %%ﬁlé%% c‘%@ 07762
( GB) X7230Sor{jiDkarziR28 CREAVhsniat, to a:amnl—lwm'ﬁﬁ 862l {r0)deft i8S (VEBERARRANidaR6MS
muscul usNM 0099 3@&?3 F, R27, 280/| CI‘I esAFkJS%(? CRF R29, 3UXeno us

| aevi sY146%8P9 kot ekl Ghas & Bynglion 8 e g

34Anr ei ur us AF2293 aerticiBRir@biLprofits GrtholBfor idaARg bﬁ’nﬂndﬁlAE&R&'ﬁﬁdk that increase

(@B) nebul osusCRFzR37, 38Anei ur usAF229360 ( GB) nebul o. cu sCRF, R39, 40Bos

t aar r us ABUBSAR SxRrepTRRMIREINE cAniagiing 4rtest compoypd pith gesll epesllolk s oRNE Ay, ¢
muscul ar spk %ﬁéﬁ%g LF ety 2485A8P WP QN8B O&%ﬁé?égﬁia@ edRmbicdfhd dWRing

02/ U19908 cTiusn2 le EF DESCRI PTI ON E FIGURES FIG 1 dem)nstrat es
the anti - atmcﬁplhny oétfhf: ee@brt@fgemeheTe@Rlépﬂn@mFﬂ@ ingroask stpressiomofalé reporfeadencaiest er ed
SUbCut et S b el A RS RSB 45y PURELS e fobliouse
anti - at r opieypr@tidr @stntioh rsabsvtaguneﬂmoﬁ 3l deterinmirgvedthecthdse vardidalecolyouadsmatichc

m ni punp) .on th bialis anteri SC use sciati.c nerve
dener vat i 4" &% FBEFeyon ‘iﬂl‘%«% “5?9&06{?&5“@85%18%%?? CEss (R EUSHAY ZatPoBhy
ef fect of ,gAMBREINE ABEiD iRl BA oA Rl ¥ndWbteQHIE Whethdt MieUdiii)ateON

gl ucocorticoid-induced atrophy of the tibialis anterior nuscle (FIG 3A) and
compound regulates skeletal muscle mass or function in the treated animal.

The invention further provides methods for identifying candidate compounds 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 ammal.

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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t he nedi al gastrocnenuus nuscle (FIG 3B). FIG 4A denonstrates the
anti-atrophy effect of sauvagi ne (adm tustered subcutaneously, 2X daily) on

the castipguhighdged atrophy of the tibialis anterior nuscper .
hypertrophy- tnducng effect on the non-castcd (normal) titléa/‘l’t‘]?gzq?#&(eri or

nmuscle. FIG 4B denonstrates the anti-atrophy effect of sauvagi ne on the
casting-induced atrophy of the nedial gastrocnem us nuscle and the
hypertrophy inducing effect of sauvagi ne on the non-casted (normal) nedial
gastrocnem us nuscle. FIG 5 denonstrates the anti-atrophy and hypertrophy
i nduci ng e#rfl@datrsthginvgamagmdes methodg obtenting #etcablmw%%t@pgd ey prbiastiBmetdy by

osnotic m RUED nthe.ti S ic
nerve den%rs\?a fr%n'}l?"?fcf Omgr(js”]@ftat&ma‘#tesrn‘g ﬁ% E@F EQJ &E%A&gr?ﬁ %E@ “ﬁgft rgltkght he
ant i h at r opduyisefdheadpeesaidn chmcmtddmg (aaémetivnglt ERER, szulmmtmmomﬂoy en@ingai | y)
on the di suse-induced of the tibialjs a cle (FIG 6 and
of the meoTaTEES OGO Ao porruon e ey G ot CRF GG G e PR e
anti - at r oply inefef L€ bxpRlssiSRUVARFRE of BRI Mh St RFRAAS LRSIAINRNE AutShrsent2nfvedddnl V) |

in the adrenal ectom zed rat sciatic nerve denervation-induced atrophy
nodel , onradies tdandetherd fop heptingukeleralanyssisHyroply e subjest W fegd gheuchitispieR) G

A, e~ rt%ﬁﬁj@fm g a%%nﬁrf?s& mgltg ch§utgclépl‘t) safeFAd® Tf?e@tlve ﬁﬁ’cluﬁfjéf Q%@2R7Qomsmd' al

gastrocnem plantari's musc dition, ‘sauvagi ne
i nduced heoﬂpemmqnopﬁw S@fc :intllefffWDWai@metroiatceldp@mthﬁmdb@S(OFiilecmB}he agomist\/' O

02/f|(i9|f|8 PCT/IISO enopnstra ui the nouse sciatic
nerve denditUSst PSNUPRS Shy m%%ﬁla%ngS%anm"Sdu%n ﬁﬁmg Stered continuously by

osnotic ntini pUAPpreftacin@fticarildorelhieop iy ved Sfa0tRIOR abdest td ibéradst skeRnill Mnsoler
muscle in wld-ty Fe m ce but not in CRFzZR knockout m ce. F|GS.  9A

nd B
denonst r af@sstqidnciion i anybieel. | garkienar; the yenbigs Broxdesypstodsof wer ea%‘}%ﬂfa@t?lnc had

an ant i - afd QR ¥aset tﬁﬁéuomnaaﬁ) &Dh R4 s BUScrINS £ 1d8si@ble AL idbhYify
(FIG 9A) or nuscle function |]—'I G 9B). DETAI LED DESCRI PTI ON HE I ENTI ON

| . Tenns arsabigefui which @nsncreﬁﬁpemfrolllsple\mﬁgoru Binegionjis desipble) ard mnvm@iﬁylgfterthet erns
used her e's%)eehf‘&?ﬂnﬁtegfec%@ﬁ%uw Cc‘?{ﬁkozlé&% including, but not limted to,

ant i bodi es at activates a
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 pharmaceutical composition comprises a chimeric or human antibody specific for a
CRF;R. In another particular embodiment the pharmaceutical 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.
Throughout this application various publications are referenced. The disclosures of these
publications in their entireties are hereby incorporated by reference in this application in order to

more fully describe the state of the art to which this invention pertains.

SEQUENCE LISTING DESCRIPTION

Each of the CRFR nucleotide and protein sequences or CRF analog protein sequence
included in the sequence listing, along with the corresponding Genbank or Derwent accession
number(s) and animal species from which it is cloned, is shown in Table 1. Also shown are
accession numbers for related nucleotide sequences that encode identical, or nearly identical, amino
acid sequences as the sequence shown in the sequence listing. These related sequences differ
mainly in the amount of 5’ or 3” untranslated sequence shown.

TABLE |
7



receptor. For exanple,

and CRF analogs. "Allelic v
gene prodye oy OF Skill
genes are present in two or

genes have nunerous alleles.
nmeans i nununogl obul in nol ecul es and irrununol ogically active portions of
i mrunogl obul i n nol ecul es, i

CRFR agoni sts incl ude,

ari ant”

but

are not limted to,

CRF

means a variant formof a given gene or

in the art recognizes that a | apgrisoes of
nore allelic forn~s in a popul ati on and sone

"Ant i body",

. e.,

inits various grammati cal

fo

rns,

nol ecul es that contain an antigen binding

site which specifically binds an antigen. "Purified antibody"” neans an

anti body _which h been partially or conpletely separated fromthe prgteins
~and nat uf atapenee c rSEQIG N6k danc Sk cull eSeplipin(GRAPICh| | Relpigd ﬁ%{‘Pﬂﬁké(I}q’)ﬁ’ﬁ

associ at pdiescPplisher aBcleotidehd pr epar at i on |I%e“éi@tm@éast EoReaHD) peseRyion

preferably at |eagtamnogcihtli body, nore PrerordBI% at | east 90% anti body,

. and nost|preferably at |eas %—by rh‘ucm@%ﬁﬂ-—‘ﬁn»bgdzra—ndmg—
affinity ne®n8 the phidpensi thymespicas (i gand 6 nt ef k4 ER L23333¢ER dr and
is inversely related to theg dissociation constant fpr a s oF i¢ CRF
| i gand- CRFR i nteraction. The di ssoci afi on constant tan be % %)ed dirlectly
via standard satunation, corrpetl ti on or Ki neti cs b nd| ng gues qgr
i ndi rect k—t-a nh:rrra"c! ogHeg—teehiigue b 1 g' g Fuet iQunou 31aaaya and
endpoi nts. “Eifnedic antib y"”'?’rﬁ’é'ﬁ'és F‘hz % EG dthat contains structural
el ement s -ErERA Y e Lo ore %—WW eSS, T e, from
di ffereng aﬁﬁjﬁl speci ES hiiTneric anti Ies incl ude, but are not Ilijnuted
to, anti KA owT it ntboghes, sy T et ude, but—areinot
i i ted ?gd?ﬁ& 327 083608 PR IBETo T 47005 Ul wbr i ¢ anti bodi es
generate.: echnypue | A TP & rtyrd Fgargn -
gra .fli CR? Rd&l‘ﬁ“ rreabris}blcort?lg}c';’)tgvr(g%f n rg@%&@gct o?ﬁﬁsﬂ%d@éz;rgéthggsane as
corti cot %KFERBY’ EAST 50T} rr%maww- EXFITNoa o) CRE_peptides incrude |r/ h
CRF and TSBE4UTS hfh sl |4 AP RePrde) V| d the TTKe. "CRF
anal og" ‘rea&%u@ubdtances whi ch actp s|ligands of CRFRs. Suitable CRF
anal ogs CancRErObTAUEU s TOM a fhaks €Ty Of TYRFF @HT at E SPECLB%3sqnH) | nCl ude,
but are hot limted to, subst ancerusuUGh as sauvagi ng (seer24e96qGe) U. S. |Pat .
No. 4, 60p, 642), urotensin (isee, e.g., |[U S. Pat. Nos| 4, 908y382p)and
4,533, 656 nouse |urocortin |1 (SEQ ID NO 43), human uroQerdss ®)rel at gd
pepti de SEQ | D NO:44) (Reyes, T.M et al., Pruc. Nat 'I| AA&®13GB)

08: 2843- P@A8,R(aBMN 1) ) ,17U180CO[r t | IRaftmee, [e. gJ1625M0GE)7/ 00063 NN 7 heEBCRF
anal ogs describedijin U S. Bat noMNgsgus 4,/415, 5S8; 4, 48D, 163; X41894)329;
4,605,642; 5,109,111; 5,235, 036: 5,278, 146; 5,439,885; 5, 4934D08; 5663292;
5,824, 77];CE Bt 074;19a39d 5, 86Ra4B0. '|EachlB@#4 @hi ch|is incorporated herein
by referenceria®r eflerred CRE anatea@ss are sauvaguie, lurocortv~:
urocorti h-r ERGRed |peptli Be, uMisopscilms ||| NYhHOTIPHGBhs m 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 Y 14037 (GB)
CRF R 33,34 Ameiurus AF229359 (GB)
nebulosus
CRFR 38, 36 Ameiurus AF229361 (GB)
nebulosuy
CRFR 37,38 Ameiurus AF229360 (GB)
nebulosus
CRF,R 39, 40 Bos taurus AB055434 (GB)
CRF,R 41,42 Gallus gallux 141563 (GB)
Urocortin II 43 Mus musculus AF331517
Urocortin- 44 Homo sapiens BC002647
related
peptide




"CRFR agoni st" nmeans a conpound or nol ecul e which has the ability to
activate CRF, R or CRF~R, or both. Activation of CRFRs can be neasured as
descri beck\,?%@js@@gter. "CRFR' neans CRF, R or CRF ZR " CRpcruRif/@ans any
isoforms of CRF ,R fromany animal species. The CRF , R has previously been
referred to as CRF-RA, PC-CRF, CRF, (Perrin, MH , et al. Endocrinol ogy
133: 3058- 3061 (1993), Chen, R, et al. Pruc. Natl. Acad. Sci. USA
90: 8967-8971 (1993), Chang, CP. et al., Neuron 11:1187-1195 (1993),
Kishiinoto, T., et al., Proc. Natl. Acad. Sci. USA, 92:1108-1112 (1995)
and, Vita, N et al., |i BREHEBESCRIPHONORTHRBIGURES t he CRH receptor.
. fhe det ~nighe MRy iles ul hRGAHE SirecPifiind ERPRICRFR RS, divashl RRRIFREGPT OF S
for which e cC or genom c sequence encodi ng ‘th receptér as been
deposi t ed siteuan@edyelX eladgt abase mediak gestveguen cescl nio| thelenddec egdiconeridos. :
. X72304, HI, t431, L23332, 192584, T37068, T28968, (B1952, L23333, NM 004382,
AF 180301,d°“i’?’8§%“,trol°_1§’5'ﬁ‘39§1,' L24096, 192586, (B1954, AHO006791, NM 007762,
X72305, AF054582, Y14036, AF229359, AF229361, AB055434 arid L41563. The
nucl eoti de and protein sequences of these receptors are available from

GenBank ofI®et devansiepies hopncEipln P& e’ fupmews Stnpistered SUGIMEY DY HBOY ven
in the Se(ﬂ”rﬁé}ﬁ@p) loh i BRI G P muskit in thYfrioh Q%Lifd (RS Qe Retld Splodid/ Rdaert /G " CRF
~R'" means any isoforni of CRF ~R from any ani nal species. CRF ~R has al so
been - referred to as FiMCRF, CRF-RB , (Kishinmoto, T., et al., |'roc.

Natl. Aca CJ . 92:1108, 1112 9 Per.r | ; , Nat | .
Acari. S %}G§U§Am§§%%§n %@%éh ar]inéﬁé?f%y %ﬁ:gatgg? Lll‘ﬁ#[{'tli @%’“l(})qswgﬂlf%&ug& etB't or

i ncl udes, obidticinsinip@hp)l dnrgidcedrticoid-itdnesiaatiopiajp tiertibialio antevivr alustlh FIGNA) sielquence
encodi ng the receptor has be&g %eg) sited in a sequence database. These
sequences Yeldipgessupnguns gHsdEIC 3R)3487, E1272, NM 001883, T12247, T6608,
AF011406, AF019381, U16253, T12244, T28972, U17858, NM 00993, Y14037 and
AF229360. The nucl eotide and protein sequences of these receptors are

avai | abl e Fi® ¢ dempiBtiaiks e amipiaphy effsoffsavagipnipdnmisisecd subappoudntZat fajly)
Sequences Qe &%Mlgf}ndugedti?r% REGHE Salts a5tet i InAEE Gnd Rypertidfhy- Gldlind el on al SO
i ncl udes truncated and/ or tated protel ns whereln |Teg| ons of the receptor
mol ecul e niet nonegudédr @omfat) rtiblalig) ameridoinndéle g FIT 4B idgmensirates theaeti-ifeophy ddcevled or
nodi fi ed. For .exanpl e one. of ill in the.art wll .recogniz t FR
W th one cPagReor B ruBiggicod isrnpiet Mo fstsibbichub FEHF Al MbaBelllce
woul d be U%Eih‘% ettedt SFRQuVBEIRSANthe NoR\aMdd (Adtmal) inedisl gha@eameniius izglear t t hat
substitution of certain amno acids with different amno acids with simlar
structure or properties (conservative substitutions) can result in a silent

change, i .G, s Q%xgﬂﬁﬁﬂe@ tﬁ%&i-a@@ﬁ?l aﬂﬁ’%y&hg{ah}f i;[nﬁlgeﬁ]{glcl"fecﬁé bdautdde hhdPhrocortin

Conservative substitutes are we nown art. For exanple, it is

known t hat(adgigRsred apntinpduely dtyeossighe minipunird g the tibipisnantesior anuses pdiie gnquee t he
transnmenbrat ) e e ' ,oriented toward lipid, with other
hydr ophobisglatécrﬁeﬁlc?%g'gel lg!m ggﬁe%@ﬁn%(ﬁhcti onal. CRF,Rs differing froma
natural ly occurring sequence by truncations and/or nutations such as

conservat i am no i,d substjtutions are also included.in th ef n>i tion
of " oRrer SR B AR HE iSRS o ror i Ui A RN
truncati ong &gy &f thoWbathRigd SH6ihy 36 the @PRRY angdrioV RuseYEIGL 8 Q) 8dlod the medial
substitutions are also included in the definition of CRFR~. One of skill in
the art weastcadnges muselo flCAB)t hat CRFRs from a speci es other than those
| i sted above, particularly mamralian species, would be useful in the
present invention. One of skill in the apt would further recognize that by
usi ng proli¥6. frdemishretek mothe BRARoyeafeessof weaean calsinig e sehcutgrenedh, X
. sequences nol. ogous . to the. k sequ e | t ai m same
or alter na‘{gg&;& oo adrgiale tﬁ%‘ﬁ%@g%ﬁﬁ'aﬁ‘g '}ereeﬂt%h%eﬁ%%'gﬁ@ﬁu%gé@gféﬁ og "58L rlﬁ‘scl uded
in the defdemdrtatiomin@iced 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).



' CRF, R and such CRFZR are also included in the defulition of CRFZR In
addition, one of skill in the art would recognize that fiinctional allelic
variants Qb dhidohd onal splice variants of CRFRs m ght be pt@ﬁ@ﬁgwﬂﬂs
partlcular species and that these variants would have utility in the
present invention. Splice variants of CRFRs are known, for exanple U S

Pat. Nos. a888,81 |; a786, 203; and ~, 728~4~, each of mhich i's i ncorporated
herein by reference. 12 VWO 02/ 113908 PCT/ US02/07-47(r Such CRF, R
variants are also included in the definition of CRF, R and such CRF~R
variants &l@ A&l dnoiteicadea innthe eustekéiatict fesys dincreRiERatraphys imsdel, GRuvasies RF, R

or CRFzR

non- CRFR 2%%%%3%? 8mh%¥%ﬂ¥e¥%?P%%mP1un§$ﬁégﬁ%${¥§§%%eg?%%%ﬂ?gﬁﬁ%g%g“&

met hods, @nRcIOf vidithpe mite tubeotar CRIMRUIndcloet ralbd.e t o nake fusion proteins of a
CRF, R or a CRFzR that, while different fromnative CRF, R and CRF~R, woul d
remain usefiil in the present invention. For exanple the non-CRFR

pol ypept i qgGgByA BR B ash@B@dte (haf inlaGRABE ke I@&'tliég)@amsb ARoph HeBE CQAUVMRINE Rad an
co-translationally or post- translatlona?l rects transfer of the protein
fromits sint-etreghy Sffaetmsthe B andotobras nﬁiSQl@ ag gnegsuredihyemyss {E1G 444 abt"&}?’cle

| eader). Q£m£m1@ﬂ95 CRFR pol ypeptide may be added to facilitate
purification or |den{|f|cat|on of the CRFR (e.g., poly-H's, or Flag
peptide). CRF, R fusion proteins are also i ncluded within the definition of
CRF, R and CRF~R fusi oREIAJLEDIIES(R i 12 KW t he defuution of
CRFZR "CRFZR signal transduction pathmay nmeans any si gnal i ng pat hway

(e.g., CANP, Nﬁgngyngighmgpmconblnatlon of signaling pathways that are
nodul at ed "by ndogenous or exogenous |igands to CRFzR

Functional CRHRS follo®ngisSa <P of defitfBons Wt téihhs Biedderli? or a CRF anal og in vivo
or invitru and are activated as a result of ligand buidi ~~g. "Fusion

gene'' neans twdg@nﬂﬁﬁﬁ@EBNAﬂ@@@WﬁbH§bﬂ@éd@@§“ﬂﬁﬁ@%ﬁ19“%@@5%?&%@@“§ﬁ‘hs to
encode Oneec@&%“ﬁrg\at%?e' ERFﬁ‘a Jn%?sllf?d?ud%rlfhtt Ql'e'ﬁot lhﬁtef]ﬂ)eCRFg}l@CﬁFQBﬂ&'s'Ct of ‘a

fusi on geneée n> eans o partially or conpletely block a particular
process or act i“Ailitlc. vakamt” enxamﬁrplvenanafoamrmﬁa) giveh gend ortgienespraduet. ePngl of sl i the

atro
phy i f:\rtI }ecoeg\}utzes Shat a?angc num%ely of gene? g‘rretplreas‘cltnlt th R6SY %Qlte allelic forms in a population

and some genes have numerous alleles.

“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 elements from two or more
different antibody molecules, i.e., 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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nmuscl e atrophy. As used herein, two DNA sequences are said to be " “operably
associ ated" if the nature of the |inkage between the two DNA sequences does
not (1) r the introduction of a frame-shift nutat terfere
with the ‘3@ 2|F0t((%/9|aof a pronoter region to direct the transl(':)re?i}ﬁt}tsf)22(3174l(;;qc t he
codi ng sequences, or (3) interfere wwth the ability of the correspondi ng
RNA trlnscript to be translated into a protein. For exanple, a coding
sequence and regul atory sequences are operably associated when they are
covalently linked in such a as to place the transcription of the coduig
sequence t!lrnctémletlh enuhqﬂlbumefeted)%y dhsrieqhpiqueolnoph as ety dEguBHEdoThys,

a pronoter ion is operably associated with a codi ng sequence when the

" pronoter rgegl N is capable of effecting transcription of that DNA seguence
such that the ré€RElhicag dortansepin pieading eapaiyhieh Gftht)sinmgasmoamtrwbewlehsﬁtgo t he

aent vy nieng (DY BBRL ST srise Moot RSl abiie TR 08 Paf 1B

sequences 4h|age,33)nmﬁ(m i&pon, calculated as follows. To cal cul ate the percent
identity for a s?(gm fic sequence (the guer yll t he rel evant C%@of t he
quer <~ sequenceCRE adapapegs ﬁLtS’Stancﬁ%’fV@F]e%és gdeplceRTRS n%}“‘@ Anplpgs
conpari son %gG’JTM&u?Jd ffeﬁp£€z§my 0%&&9&&%‘})60‘13@%(:[5@&@]udevgutscllré)lﬂbt fhitdd o2 BihREY €;
fromthe; netics Conputer "G oup, Inc. This program uses the al gorithm of
Smith a~~dudhaaesmafgmeAGeeam},esU|Sn Papg¥a. ew%ﬂh)emnmnﬁm (sce, egsuleS2 Paydps489
(1981). r id e

bar anet er S 5r o7 8 Beat Ky ipiS LA (o [ NePad Chitil Mol dlted ponice

gap creat i(8EQ pBrNaO #4) (Reye8 TaMdcttameP»g»acheXtAemSSco A8 pRII8HE (2081)2 . urdthein (see
conparing a u the reference .se rel evant, p _the
query seqﬁé‘ni@ g}@?&% ) M 'gﬁ (ﬁ? Qi':fcrf‘ ij%lﬁgﬁﬁeggsqdeﬂéégg Ifgégtg )%grrpl e,
wher e t he 499813y9;i 9,685 648 RE poy 1 1hi 051133(0)96'[ 3078 Usd: OR.4PY, SH5ei 51493000ky S6bRITRFR
polypeptlde portlon of the sequence |s allgned to calculate the percent

identity 871" B8I4HEpEaPd 869 A3k nEaghyol cMueh isomcerperried haeindsy refeigReedl ess
of |ength P%fer?e(as E:Bi:r ?rﬂﬁ)ggta'reo @ﬁlvaﬁﬂ?ed :DI\EJA%H QocbFing latecﬁ r})@]ﬁﬁboﬁ%hﬂ{nh PNaky

gl ycosyl ati on nmeans sequence controls the
i nitiati omradnsivr anscripti on and the rate of transcrlptlon froma gene or

coding regi on. . READNLAC Lo SALNRIL, (IERRS BORUS NGt LSRN ER PR, 2

order to QPURIFEH, efyotlorAa&aﬁdna;IbeFb.k amlbetﬂaasumd@udds&ﬂﬁeheraﬁaf&keI et aI rruscl e
atrophy. One of, skill in the art Wopgld recogni ze that certain individuals
are at risk for CRKBI geaps GRIsRPECRE thphy as di scussed in the background

section herei n.«cRENRNGARI By i RAREmOLr BRFLR fiofh idyenial spRidl d ThRECRENRZ Bast hat
if the biochem cal changes fyeadl ng to skeletal rmuscle atrophy are

appr opr i atPeivipupls gysnatedred 1o a5 GREeR A RUTGREh (R Fp f(Petin, oMHil Hodll §”"6é”ﬁ?’@@’ent ed
or reduced;yk,also) %b%E@hXA Gual g PF&UJ%%PJ/ Bei. Y S #9%6 S@YISQ@@%WMQ“ ents

begi nni ng freatment ‘with corti’costeroids are at or ing
skel et al rﬁjEcbtealatNe@p‘myl] n@ir-dags n@93)h£ushpncmqgh”§/] etc bli, cProe. ldatiretvnd. ofci 54 h

patients ang ng«[,F.St tical fonns,
paci ent s W 96 MRAPRA Shen rETOHARLE S PSLubEBSERTERLSR o,
nmass or ftncti ome efisont F CRIC[Redscudes] ®Gr RaRe lifiited ] tho@i Bcdptdes fof wehlch G
skel etal nuscle mass or finction.
cDNA 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, 124096, 192586, Q81954,
AHO006791, NM_007762, X72305, AF054582, Y 14036, AF229359, AF229361, AB055434 and
L41563. 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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"Regul ation of skeletal nuscle mass or function” includes regul ati on of
skel etal nuscle nmass, skeletal muscle function or both. "Regul atory

el ement” WBRReRPNA sequence that is capable of controll pagykhgyliayel of
transcription from an operably associ ated DNA sequence. vieluded wthi

this definition of 14 V1~ O 02/113908 PCT/ US02/07-47G regul atory el errent
are pronoters and enhancers. E.g., a CRFR gene regulatory elenent is a DNA
sequence capabl e of control ling the | evel of transcription fromthe CRFR
gene. "Reporter gene" neans a codi ng sequence whose product can be

det ect ed, pr ef 6ICRIFL.R” opeamn it a@fpmebfyCRE/\dRércml anytananal ensoies FRIgBnkasjalso bprsr abl y

associ at ed W th a rmt er er e t
responsi vEfEd A & Bﬁ\ﬂe&ﬁl (&% Stb"“ﬁ‘eaSurQ{\aW“f Nl /{r?r?)tsecmyf tbeznlﬁl%'c
el ement i n1 12895 G Rexdn, I\/Betl‘zefR-Pbd‘ AU/t Ao efceUBA asz%gmespl@as) ve el ement"”

' Sel ective agoj ust” at the. a t _has 5| | ficantl reater
activity towardh ‘édetf'éF'P‘éPQ&Fég%ﬁfe@Foéj"cggﬁpg tégd"wl’tnﬁ PRipse %Cﬁéf)r?(g?r Wh'ﬁli'ot
that it ieCONR! &hghd élddig 18 rédepBr hAJEIH dtc@)smdhmra rs@faam Qh@bast. SKket al
muscl e hypertrophy'' neans an increase in skeletal nuscle nmass or skel et al

nuscl e fumeapenses lm*Ude’tCheSSIOISN@‘l elaf> shBile, é‘Wd’ﬁﬁV3 b4 169e0% AkB11486,
muscl e vastdng” y ?ggz”% 4 2T9RAH € FslsN N V068! VIUBP EndTRES2 0360 STeRl et al

nmuscl e function ’or plice variant'' means a nRNA or protein which
resul ts f nadRodld e patidiv eqenca ofihegeeceDme awfavglablelﬁonrﬁetnﬁelﬂ@afﬂ)er\@ob@d|f<2res

t hat, depending on cell or even w e cell t , MRNA
be expres§%’H°’P‘%‘C%r?W(fsfn(5"]'ué%? PP FHATALVeR ‘ffcglécn\c/eal}sng R and %lﬁﬁs ? he fad

transl ated protrgé ferm “CRFR > also includes truncated and/or mutated proteins wherein regions of the
receptor molecule not required for ligand binding or signaling have been deleted or modified. For
example one of skill in the art will recognize that a CRFR with one or more conservative changes n
the primary amino acid sequence would be useful in the present invention. It is known in the art
that substitution of certain amino acids with different amino acids with similar structure or
properties (conservative substitutions) can result in a silent change, i.c., a change that docs not
significantly alter function. Conservative substitutes are well known in the art. For example, it is
known that GPCRs can tolerate substitutions of amino acid residues in the transmembrane alpha-
helices, which are oriented toward lipid, with other hydrophobic amino acids, and remain
functional. CRF,Rs differing from a naturally occurring sequence by truncations and/or mutations
such as conservative amino acid substitutions are also included in the definition of CRF;R. CRF:R
differing from a naturally occurring sequence by truncations and/or mutations such as conservative
amino acid substitutions are also included in the definition of CRFR,.

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,
cDNA or genomic sequences homologous to the known sequence could be obtained from the same
or alternate species by known cloning methods. Such CRFR 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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wi |l be different depending upon the nRNA that is expressed. A
“therapeuti cal Iy effective anpunt” of a substance is an ampunt capabl e of
produci ngya f\l |y desirable result in a treated patiepbriRoorn7s
decreases skeletal nuscle atrophy, increases skeletal nuscle mass or
ui creases skeletal nmuscle ftnlction, with an acceptable benefit: risk
rati o; u~ a human or non- human mam"ral. "Therapeutic treatnent" neans
treatment of a subject in which an increase in nuscle nass or mnuscle
finiction is desirable. For exanple, treatnment of a subject currently
exhi bi t i nGuei GRE,Rofaritelastado indhstetl @ the ddipitien jofi CBF de pndt tyiclh §RERayaripntg are
conpletely, reverse th scle atrophy that |eas occurred or to
" conpl et el ﬁlSBF’“CE’ dtLPg]e%fSBtl'O" tekﬁ’reﬂjoccurrence of further skeletal nuscle
at rophy woul d W@sﬁnﬁ&ﬁfaﬂﬁlﬂ R &r CRER ﬁﬁaﬂicptﬁfe (brhﬁCRElleqreiCRFzR'th/pépedmfragment
_ "therapeutic treatnent"” al so |ncI des B}gr ex rrent t@fd supj ect
not exhi blt‘??ﬁfﬁlgﬁ(%EOl&eP%q?é‘Feerf%Fe af lf?séf‘ﬁﬁ’gy °‘§’k’87 E&"fliscl e
hypert r opRyi i art vidRide FBR ko ﬁﬁkeé‘r‘uilénvpﬁ&&%&f LORPR orta(IIRszthKﬁﬁS‘vﬂulHldﬁféfeﬁt Mmass.
The terns "treatnment” neans prophylactic or therapeutl c treatnment. Unless
ot her wi se fbef natieel CREIR aodERAIRs atoulsirramaie juegfeljif ithe RresepfsinyradRn et embkdle t he
same meanin g ts of
ot ei n cHARCRRSVRRRAY wEHES SR8 for Naad) B et SR cotdhabyiiary
mat eri al s oapcbt-exasiypiosdly desty irdnefdr bfshepmteamrieont Bs 51te\¢isvr®e®2m¢n©¢@88ﬂp®rg U

il ar oretu g o6 esCEFR Bt Bartee Bl THARRE T et ce
or testingydfindié Bf %Etmm I(elf fadlpms b} FlaghRpie) e CHF CRIR: proteiegrd slsd on of
Skel etal Miscle Mass in the art woul d recogni ze thetf thy of

t he pr esernchidad sithin ghe @ﬁifwé'ﬁn PhERF W tndrfehE-B rfusiop RABInG Areisogpeludgdh i

t eachi ngs dbﬁl OW of 1gesul ts described herein denonstrate that

adn~ri ~ustration of & CRF receptor agoni st which activates both CRF, R and
CRF~R (non- sel éCRFYR sighff Raagoctios ippthivhydokens g/ m11almg~ﬂ>anlbvab's(egheAMPelVb"tPal

nmuscl e atrophy inducin fect of dene vation [ SUS c

t r eat ment lﬁ“ﬁ 6EP "Eﬁ“g%R éﬂg PRy %t Fop! %}‘laq drs1b Ya dllf1dl9 faeggcﬁgg&% ow t hat
CRFR agonleagg%ngm,ggidsﬁ)r‘(ngRM s anti-atrophy effect in mce in which CRF-R
has been knocked out. Also, in rats in whi th ated HPA axis
has been i nt er r'iipecaiandhy RFoEArs 19 CRERS, a¢h gr‘i’&d ‘gﬁﬂ% (&F”elljl"éé vivo ot in

adr enal eCtJPW&ma"rcfﬁﬁwé%%a?ésuﬁm%%nmh 4@l s with the non-selective CRFR
agoni sts shows an anti-atrophy e nidl Catll1g that the CRF2R nedi at es
the anti-atr ophyFLefOfltgcltes mepgr e mreDNAoding seayereen arerablveassagiped so as to

adm ni strati n8nc hy?hggr%tc%:t :‘q{é;]on r(QREE aggﬁgtaﬁn%%mﬁaopa RM&’? dhk ophy i nduci ng

effect. Togeth tory ro e of the CRFzR
in the process ‘OfhiRehe@hako pmﬂlyeora;tmmmc}y bldtkea ppeticulhi procass er eftivRFRSr i n

t ted t h t Bach
Bi 09c onceRmihc SRIAYHTBIA LT ISR oG DEBFC A e AL Bl DL Bt os,

Inc.), w %&cl@%ﬁg&?' ective agoi usts for CRFRs in various nodels of skeletal
nuscl e atrophy, deScribed hereinafter. These agents have begn

characterized ahdusad Bergiasieei ey Sﬁqﬁcrlc‘l“fea"‘sé‘}“emt?ef eeerphly assapaicde ‘ftgﬁ?@‘tﬂ“éé’fl 7
quid 9 shoy g l?e?»w.eﬁ ﬁweQ\vao %Qesrehm&g Socd ROOMPLebiAd ih A ihifRALctRA B 4 fahd-ait on of
sel ecti ve agoni %ts of results in statistically significant inhibition
of skel et ahutatichc (28 umrfewpmh thfFalgluV of Spromowsreginmto dilgel thfrmsaipHoptyheriiset of

t he CRFR agoi ust uva t
adni ni st er B4"PH coé%% ntfgere ‘r‘{mg:{ct)lg gtoﬁg%gﬁe%gﬁﬁ%l&ﬁ mﬁcngﬁ% s%t: gfggg ('Efa Ro
i nhi bi tor,a plag@p ok btanfple ﬁeﬁmigtseqi:enda anmhglhatbnyamwﬁceskrelomrd:lly m«.ﬂt@ vaien ophy
. in animal nodels of skeletal scle atropa% 8’? %/ }lhne was néer

pot ent i at ethexne gerrlstibokkeh shdighvasAide Blpce ﬁ”ﬂﬁcr log pthipgdpe 5‘6%15“% .
therefore t!hg% Jehddor El)nthCBieﬁéel@gt@ft&'st%@ﬁén&E thesea GRoMatMegion inepabitl | i ne
. adm ni stered one in these atrophy nodels had no effect, denonstrati |o?

that the amouamdr\u;bwwémg sagrened whondheqmamrote gesiings caPAble GheTeRLnS; RSP

t heophyl I'i pe fr&Ghk Bt (R abAR 1 AG Mg kransTaddtifts EHERIE Sred
cont i nuous’ o%\}@% S%?nc%%‘ecmg%ﬁ eart gnlln rarfsnﬁ)t he agbsence %f t heophyl line, via
osnotic mp\btepwirpolyprlpadr resul ted in inhibition of skeletal nuscle atrophy
and/or in skeletal nuscle hypertrophy. Statistical significance of the
results was determ ned usi ng ANCOVA (Dowygl as C.




16 ~002/11&@)U 3 PCT/ 11502/ 07-471 Montgomery, Design and Anal ysis of
Experiments, John Wl ey and Sons, New York (2" ' ed. 19i!4)). Abbreviations
used in fiLgybBeods 90 9-gram SEM standard error ofthe neapergRegi-iical 1y,
Figure 1 ‘?,FI G 1.) shows that sauvaguie inhibits dcncrvation-induced atrophy
of the medi al gastrocnem us nmuscle ui a nouse sciatic nerve denervation
atrophy nodel. Legend: A - physiological saline (control); B - sauvagi ne
(0.01 ng/ kg) + theophyllu~e; C - sauvagine (0.03 ng/kg) + theophyllinc; D -
sauvagi ne (0.1 ng/kg} + theophylline; E - sauvagine (1.0 ng/kg) +
t heophy! | i ne; *Percapbidntify” manpthe edcintgs af nuskotidep bt m@gm@gtg@rtvaﬁquw@f t he
right sciatic nen-e, e mce werecinjected subc |y IRt .
" mi dscapul g‘?verlgé?'ﬁ‘ﬁo”f \qug‘gat&glsl @“W% ﬁros%#llf\}’%‘éﬁ tﬁeePeraﬁnyiaﬁneqﬁggoze%p%“?féﬁ chglfeg%f above
or vehi cl eh€ qutky)Othe (Mxs ipatt @fthe gherg adqueney isfoomparedi® d@fesencSRgeady usagwees
coadm ni stered with 30 ng/ kg theophy) | uie. day, ni ne, the. i al
gast r ocnemats! ﬁﬂ@ﬁqr@mhéggﬂl\%ﬁ%ﬂ%“gn%}‘ﬂﬁ%]sb‘h]é%?g& gé'tsgprﬁonle zivﬁg‘%ge(g?"ééhcof
atrophy. [Gealdee RBmbftCGralip) It OWhis tfieirars ald¥saghe N@rokith B Senith and Waterman,
denervation-i nduced at ropﬁy of the tibialis anterior nuscle ui puse
sci ati ¢ nédrvasceiandpriigd Marheaorigsplisue?o 4891 (Ed h Peregnt idegityds caé‘?:‘@FPgﬁYj‘i ythe g _
sauvagi ne - : I : LA j .0
ot gt cl - (9 TofPrnscrs Tor TRERRI Bl BT iy b ron RRD i
ri ght sci atehtionngnsiey, isrtahiel theigep weemiod gesdtyvis 2h Biheh eomsising ageqrenagrtovikshi cl e

control (physiological salute) b ont i nuous i nfusion usui Al
osmotic rrﬁég’f)‘tff‘rﬁc gnegghg YELFP’a"ﬁ%ﬁ’rf %f f 8UBh I8t ﬁéhaj,f i errftg G Petio R

(Wi thout aglkdel ORG exArRQNHe thei@dry isTHERBRIpL i tdEfiedn Bssn, oily SaWRFR ne i s
i ndi cat ed above. Mwupunp inpl antation was perforned ,&a\t .the time of sciatic
nerve denepPlyeRPHigrRoriad ofEy sy SREenef 5 AlcPSteARSIR I 6% was removed and
wei ghed to det epyi Vstideh SneIRAmG Rk ofhhiRD A¥%ds, FdeialeSs & lekphiCor postrAQReNaL I at es
that sauvagi ne inubits glucocorticoid-induced nuscle atrophy of the
tibialis andciton (¢EnBoNpryatioh erethicedylagemt r ocneni us nuscles (FIG 3B) in the
nmouse gl ucocor ticoi d-.J nduce rophy . I N B o RLEL i i h no
dexanet hasone i h&oflﬁ BdMth® 3%&&5%(]96 mb%gﬁf %%}r?ﬁgcﬁ ¥ g%}ﬂaﬁ%“docon'?grngﬁﬁ M-Lg%é wat er
+ dexanet hasefneant@iptiepiiined p@o b ¢oding regfdn. sauvagu~e (0.1 ng/ kg/d) +

dexanet hasone; D - sauvagine (0.3 rT%/k /d) + dexamet hasone; El Sauy. i ne (
1.0 ng/ kg/ d) + HeRbylictiniEyment” means Veﬂg.ve caipeih it SR Mot ppntly £XIIBIREE g -
conpar ed 1,0, Wl RElerd] hlENE BRGNS 818r to E&léﬂl&% BYpdrindly aidi the @Bcudnck BEskeletal

gl ucocorticoi d, dexanethasone, to the drinking water ( 1.2 ng/kg/d), male
m ce wer e bsdeduohyh Qriseof alsfvie therilt watlé decagrisit tataertyie HidT@alE ot pigtisk for
(physi ol ogjgal SR REdonD¥s GRALEDHAE LR WbrbiSheidn APurbrthe, SRRk in

m npunp at ~p:l/hr until the end of the experinental period (w thout

addi t i onalthe e oywhdl fe¢ogaiye thahd thabiogheniehi changss leaddivg tofkolsial viangsln etrophy spse

i ndi cat ed above. M ni punp,inplantation s, perfor the tine qf .
initiati or‘?‘pBrf’pré"é‘ibéﬁeétllﬁtﬁgc}ﬁ%tqg%(%%gﬁ?‘& oﬁ\f’:l%%cgh}gg%lgfb gl% ?eg\%\}t%jgatrﬁéedcimﬁ?l?d |f[ 2% on of
dosi ng sauyyRgiae. Foh&ampl] mbscdldr dystkdphy fdrihtl BEHADG tlEmenISOR/ cOficdbittaids are
gastrocnem us and tibialis anterior nnscles were renmpved and weighed to

det er mi ne & Risk Cf@]ggl@/@loalflg ékqlqsﬂwl_lscle 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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Figure 4 (FIG 4.) denonstrates that sauvagi ne inhibits disuse-induced
atrophy of the tibialis anterior (F1G 4A) and nedi al gastrocnem us (F1G 4B)
muscl es. BRgdohs ON, statistically significant hypertropByrRispddgrdred al
gastrocnenuus and tibialis anterior nuscles of the non-casted | eg was al so
observed with sauvagi nc treatnent. Legend: A - physiological saline
(control); B theophylline; C - sauvagine (0.03 ng/kg) + theophylline; D -
sauvagine (0.1 ng/ kg) + theophylline; E - sauvagine (0.3 ng/kg) +
t heophylline; * - p<_ 0.0~ conpared to saline. Follow ng casting of _the
ri ght hi ndedubxpry paheit picpeonmsers aidgnbacessl Eabe (iRdiRetsns regulptarytsaneptigis PXpul ar
region tw ce dail tt h, sauvagi I ysi ol ogi cal
" saline) fSFIUFERE a?lg\ég °"Erﬂ‘§” §?|63§8§ﬁr“}“§°§?2§1 %@gg@ﬁ}%ﬁg&?ﬂd. Sauvagi ne was
co- admi ni st er ed“Rabbrter t gsha>emehai laycotling sequpes ivthoseeprlodto samye détedtddle preferably
. phosphodi esterase inhi bitor theophylline, (30 nog/kq) day ten, the nedial
gast r ocneMPYSaNely ¢ Wisredt e reporier &8%/ ‘SnciP§@P]f&§‘s§ﬁg‘a§5%%qge&rgﬁ%?%\@foaﬁga %o
det erm ne hifigcHefhRe RhicRtd RBIMsivdicda kBnd UHidhGs 15.bp mlasmeast Tt pembieabr bot h
sauvagi ne and urocortin inhibit denervation jinduced atrophy of the tibialis
anterior reoAePes clement 3 fhisgariend is refeired A BETGiA AR TEPYRY YESIF SR ophy nodel . In
addi ti on, hyper‘%gl@&ixg aggmsrt’h%le%lﬂnthﬁet'ﬂg LYGEL hal SQnifBsiIP BQkeY Qdtiviyt Bwhtdogcor ti n
treatment. Legend: - water (control); B - sauvagi ne g 1 ng/kg/d); C -
urocorti n crtdin Q:cemdrisyohpared withh@hed r@epterarmehthetit isoccomaletsly, Ingcgyq wikh Frgard to
denervation of the right sciatic nerve, nmale mce were dosed wth the above
i ndi cat ed HYEREPL B} vehicle control (physiol ogi cal saline) by continuous
i nfusi on usi ng ‘@RelAhIZ@tsc@HAybERops” [ thdahd b ckdatd n skeletaplnfubele wmss br tkeletabnd of
t he experinental period (w thout additional theophylline). The daily
del i vered ‘@lﬁé]éﬁé‘Ft“ft”Wéba‘Qent s is indicated above. M nipunp inplantation was
performed at t h%ké@tgiemﬁsjcl@%tr@ﬁwt’ ReaGhalahfe 28 €hM1A8R8kY Al ARans@dcdRYse ik Ne
the tibialis anterior nuscle was renoved and wei ghed to determne the
degree of shtletalphyscle Fiagpor skeltyl puesle fgndtioglerhofst r at es that urocortin inhibits
di suse-i nduced . . Qf» i gi}@jl i - er i : |
gastrocnem us (ﬁp&&‘ggﬁ{“aﬁﬂsﬁé gssgi nt g?g%ﬁbiuﬁ& g‘é “%@gsﬁrﬁg)ag?'gﬁ'svg%g‘%@éé ey
nmodel . Leg@df skill-in playest retopoizesahat,sdebéndimg ©o oclt 1ypd, Jor eBn-withmoxemgld ¢ell trpe3a

Ik hyl line, * - p< 0. 0~ sal j Fol | ow -
K] R e oGRS L RS

m dscapul 3\{/illrb@Qi'fféfénttdé?&ﬁingﬂbdmlthe MRKA thit G€&ptesdrd.or vehi cl e contr ol
(physi ol ogical saline) for ten days. Urocortin was adm ni stg&qefr%f%t the

doses i ndi cat ed? i erpwtierlly cffegive aRowt” HiagPYYICE & R ANOBT, capRh HHRaS
co-admi ni spef e, Y | g | M@ Pgr | |skelasi MSscRfarof, increases
phosphodi eéiﬁgacgg}sgéslgrgﬂ% \bpéls'(t&lgr”gtgﬁlgaggdhg%t{eﬁhgg(g%&%gg?ksggg On day tgﬁ, t he nedi al
18 W O OR¢16a08¢stis nRSTIrUBOREEG pketgal gawsely Bioetioni with anrpgcepiabledepeit: gigk wip:dp
muscl es were renpvego u@ﬂrélq %igped to determi ne the degree of - atrophy.
Figure 7 (FIE2P)RMEREMPITES that sauvagine ihtibits denervation-induced
at rophy of the ¢Thbiapduitis tramiment? meang ErkdEnen AF a subpkct i Fth(h aif Bicreaseah ewselq1iFisG,

7C), nedial gastrocnem us.(F1 7D), and plantaris., nuscles,.l.n addition,
sauvagi nc ¥dusely fueum '§téF%E(a‘FlF;3F g5 “g‘%t?“?lf’cté‘ifi‘ mﬁﬁ&%@ar i“ij(?f)th")'z‘r rS'?(Hyteﬁfé’b&mg agl'sk
non- dener vghied; el S phyen OFdelo paRally be@aipiiely rever@hysikeletabmasale asraphy et
(control); B sauvagi ne (0. U03 ng/ kﬂ% + t heoph I

| ylline, C - %ativa%i ne .01

mg/ kg) + timeoptwied onts: complsselieigiapially blogkstherggorenceof frahesityeets! fuscls atroggy
0. 05 COMPALH: bOufiabdie BOMLR e GABOk S Thd okl QNG AARGHRAL 08 ifudésr ! | Gt
sciatic nen~e, nale adrenal ectonuzed rats (adrenal ectom zed rats were used
to renpve éxhmpekedaptat ofrusdiet adtresiphifing sighsof keletd! frmsele atofphy éa induse iskefetadf t he
~ HPA axis via oni s of the CRF=R). re i.nj,ected ously in the

ni dscapul a?‘“srcggﬁyﬁerﬁtr%’ceeg"déﬁaﬁnl nt %a%'ﬁevég’ld? é’?’alg%ﬁl\clrg%ﬁ%l#g&%&r l?@Sghi cle control
(physi ol ogi cal $@d tbiie)trch@ient nREnsPeophyladtic bhierdpsastradnosm above. Sauvagi ne
. was co-adn>irtistered with 30 ng/ kg theo f&yl | |tgt§: O daglni ne, thle_ taL1tC)i alis

anterior, extenSBEsSHRFYST G?ﬁ"le‘é)r?élu‘gcwlfﬁ% PSR WioR I A 1S Mt s
and pl ant aﬁ'\ktﬁlil{g‘"%(:é(ﬁlﬁndw @nd’e%maxqg @‘@%N&Bigm%kﬂloindﬂ(é &drtd dTQQTBI_biﬁ glegisee of
atrophy. Figure 8 (FIG '8.) denonstrates that sauvagi ne i nhi b_hts t he
atrophy obptervasdlogy) ofinaiEceipniolsey. t ThegnetioRf ARIK SRS FrATRIS R Eh Wb e
sciatic nerve denervation atrophy nodel. Legend: A-C - wild-type mce; DF
- CRFzR knockout puce. A and D - water (sontrol); B and E - sauvagne (0.3
ng/ kg/d); C and F - sauvaginc ( 1.0 ng/kg/d); * - p<_ 0.0~ conpared to
saline. Follow ng dencrvation of the right sciatic nerve, female wld-type
and CRFzR knockout m ce were dosed with sauvagi ne or vehicle control by
conti nuous infusion using an Al zet osnmotic mnipunp at ~ pl/hr for nine
days at the daily delivered dose indicated above. On day nine, the tibialis

T - B o . —_ 1 X e " o,



CRF, R, CRF~R, CRF and CRF anal ogs can be prepared for a variety of uses,
including, ' but not limted to, the generation of antibodies, use as

reagent s i bigvogsr €eni ng assays of the present inventionpcpRoy§RI@S
pharmaceutical reagents for the treatnent of skeletal nuscle atrophy. It

will be clear to one of skill in the art that, for certain enbodi nents of
the invention, purified polypeptides will be nost useful, while for other
enbodi ments cell lines expressing the polypeptides will be nost useful. For

exanple, in situations where it is inportant to retain the structural and
f unct i onahotcih@nded tebd khitios Ofhet Meth@RER] mategals simfarorsgpisdent iythamtdsesbed

identif].~ candi date, conpounds ch .act i Vi , 1t is desirable to use
" cell's whi QFCELRY es%se(*'ﬂg@tﬁr%:ﬁ% Orgiﬁﬁqfﬁﬁgéﬁ%ggv%ggﬁznd CRF anal ogs are short
pol ypeptides, the skilled artisan will recognize that these pol ypepti des
Wil be mist cdamy@oic@nNCRFRON®Reid@tn bf/Sidietabbusda/Miatsesi s, rat her than by
reconbi nant means, using techniques well known in the art. In addition,
many of these rfkegukilsinathe agomee respaizeythepility 1 the PRevast iveqtion B60r%% of
CRFRs is a cell. |i expr ' eptd de, : - hat
exanpl e, é‘hfg%"gag%'blﬂgﬁe e 5&égdsmgﬁé%%ggg%}ép'b?éénrgﬁtf %}Frgt%gg&?'g r&i@'ﬁ%nrsgéalgé
endogenousdaRERatoaf asGCRB receptor havtast nvaech agieaees beth| JRF B agd 68EsRe thon-aeleskipr ess a

CRFR. Met hods for, i ni et h Y tid
of i nt or ek BokABAR-kTRE Tt ke s s ColivaRREGR 28R PrARCARTR 1T

W th an appePsr Rkenctiatdnbd @dMmenti 98 nRficl AofNAetplr mieletabroplst elataddifiAdansioh ng
the protein (e.g., northern blot or PCR techni ques),. or suri ng bindi ng
of an agerthat SRFEzpyEs donot shes s pythaphy effest inniedn @hich (35.5-‘3? Pasﬁe?‘g‘a?%‘la bel ed
sel ective oﬁgo}gfs%&%mts—r RevlIShOERF RGALIEQAAEA B L BedinkQEted BY rklival of the
preparation o , R CRFzR, or of cell lines expressing these,

pol ypept i ddenilglady tsigishlbadrapalecornpnstatimaet] of Besetnimalsoni] hanen-selehE R e

well known in the art. Ta express.r.econbi Ry F=R , essi on
Vector T nAe BN S abiny B Cr o BT TR B CH b Bl Sy SRS

i nterest unEaEmbRe r&ant ddlongfatcothet SiminBtagion ofj ul @hoclyctiet ERERS sgonistsshovepar ed.
Genom ¢ or cDNA sequences encodi ng[ CRF, R.and CRFzR f[{?gjrtn se%e%ﬁlp iirgas
have been hyegterhydrugingicticte Togshrritess(ald 1Pt P HE S BN K dat 2bas e
(avai | abl Ehhros SRk Lise REBhy. IR BheBifig Plé ) CFIRsDR Ve vhs HlRfsadagd@sing _
(avail able at <http://~~v.der<vent.co. uk/geneseq/index. htm>) as well as in
t he sequertbe phirgedolgichlopgents sawpie; (Bachesh Biopriencese dass 3Bk oh fiftssins PR AMERF~R
and CRFZR seque ngj; R WvariBushARIR of -

Usi ng t hi surﬁc(éﬁﬁn@séeﬁ\%?sfg%%ﬁ%g%ggqﬁiél%g%él n c&?ﬁ%@? f)t?l?&grlg{k (rgreans of isolating
a nucl ei c skeletdl impkcle atrbghyedisoibed bereinaDRF, Fhesy agORF hiveibsent wellsahpiagtprizgd gedysti ¢
DNA or 20 \ ?P &12/. éik}r PCT/ ' 5021117~7G cDNA |ibrary with a natural
or artificqesirPgd OVSREY S AEBNA probe, using nethods wel | 1aio~min the
art, e.g., by PGRirahikil ©ahbwheofesilt of sqgtianae dénmsmaing Appndpnisadten of
library. .Another nmethod is to use ol] gonuc! eot |rg§)(l Friﬁfﬁaﬁﬁec' fic for the
recept or oflertic@gaiys of CRIER resufs 0 sptgtigalysHRUKcHIt YY) of P 198 Wat ed
froma Parfig&ré' lgag, J&zs‘b $iURe GRNGRPRS RKEHAMALRAR G0 saPHGhe, iS Aledihted tidahh i s
commer ci al available. one of skill in the art ~ould also recognize that
by using nQRF& c CRERdagoniols exsiménintaress proerdfially in Fopbinpiiannyithythey PRasRIRGGHFTBRFR
receptor se nces 2 ho : der
pect cs. ca B BRERS DaE  TE

met hods of miideR apoptse Mhedphyléimt wasrnddedao GRERatesladuratios afd wegnithds of peton @Ethe

i ncluding, b not. limted to,. human, us rat. .pig Y, ' zee,
mar noset, GRGN QNS dekslye resuling g, mrease aﬁl‘g’batcﬁr%egl/’gseBdf"ﬁ‘é@ﬁgdsﬂ\?\%‘)m&ﬁovm

. in the art,gdifi§eled Qbmlif theSltloptyima¥els Had ) ¢2fett] @enpngadigatitheanCiREtBphyfeffect

interest is then ligated into a suitable expression v%?t or T€§H§§)r eéssi on
vector, thefghpERBRmsenist inscombppiagiswith thepphyllingayas dig fo thefferhof PR aganist
. etpressinggt . s ' tdo¥nid BENbMEBk ¥, 9% odritic
recept or igurpxggﬁqog‘gg&g&?‘&%ﬁqaﬁfﬁdgﬁ%ggbgg?lJg’ynel%(tg? ghg?lgflg t he roglz}gptor and t he
i sol at ed rmapirop, dlso wseltkdi in iahibitior ofishdetalsmugele Ftrphy gad/oe i skeledd! gAuSlsct or
systens that may, be,used .for..pur po f.t j i [ , C;
not linite PF'ESFO\p/l?ﬁ' c%%tbs(l?‘@aallr?fgglrf;lgms:élj8%%%%6%%1558?%rdlegxﬁgé.dglg?]géj.n@(::g??,(D%%ﬁaseg
subtili.s) transformed with reconbil ~ant bacteri ophage DNA, plasm d DNA, or
cosnud DNA expression vectors containi nggCRFR nucl eoti de sequences; yeast
(e.g., Saccharomyces, Pichia) transforned with reconbi nant yeast expression
vectors contai ning CRFR nucl eoti de sequences; insect cell systens infected
wi th reconbi nant vins expression vectors (e.g., baculovints) contairiig
CRFR nucl eoti de sequences; plant cell systens infected with reconbi nant
virus expression vectors (e.g., cauliflower npsaic virus, tobacco npsaic

. o e ——




Purification or enrichment of the CRFRs from such expression systens is
acconpl i shed using appropriate detergents and |ipid mcelles by nethods
wel I knowpotenidmse skilled in the art. 21 VFO 02/ 0GO9( p81/ysn2/07476
PCT/ 11 S02/ 07~7(i I n bacterial systens) a nunber of expression vectors may
be advant ageously sel ected - dependi ng upon the use intended for the gene
product bei ng expressed. For exanple, when a large quantity of such protein
is produced for the generation of antibodies to CRFRs, vectors which direct
the expression of high levels of proteui products are desirable;. One
skill ed i Montgemenyt DesglabideAnai\’sgeoibE‘aielem@ms; HohneBliley aoh§anss iNewvsY erhdf2 Pudi fy
the protei by var.i et 0I0|e n di,n ective purification
" tecl nol ogllg@)) d@ﬁ“&?”?’ﬁé’%’{‘%ﬁl " ﬁgurf g 1%3 sF[{\?"eS?a(I:lg raﬁ%%r Oghg "@hti body col umms,
and non- sel ect isy&ificAW, iFidueal (FG. 1t)embwmmgaaa&gm¢ Mmhibis dm@atﬁonpiidnt@ll dtrophy
. expression system the baculovinrs A californicu nuclear qecL 0Si.S
vinrs (AcRPUs medial gastaesnaiaiugmyselerip e meyseeseidtip BYVE ¢pevyyion g egend:
fYUgi per claa gelibisgical Hlm@ tc‘dl%r&)asl? sa%ﬁe W@i ﬁ%ﬂcg)dﬁth&@ﬁﬁﬁx&c® ﬁﬁ@gﬁll: ed uito
non-essenti al "regions of the virus and placed under the control of an AcNPV
pr oot er . MEfka) i ébaopbillivgntD vawvagiee @rlemgﬂﬁaéﬁ teephyling; i Iaf savagie (19 mgfkadvini ch
the i nsertthe hg,ﬁne 45 <%r m%gr d sgtni]h%olpd’»aﬁ edeﬂerba%mr??ft‘né hﬁg sga\ﬁc(?l- /e,%mmny
t echni ques Rhom to dhe skitPe § cells, a
nunber of mider wédre rjsad sakquE@sRsPn SheshidsBpulEyredien titicd dazlgdvlthUtaMa'gmat atake of
these expression sgstems ofl‘@?n reqin@lres t he c" ﬂ |on of spgcific initiation
signal s i qoehadiray apave pprehugy squfrgl physiological salingy, Fogineifays: nady38 Wi¢Peot i de
sequences gl rddSwilP 54 hfzilsathédphyIfROT bRQAy hine,athd RedihiOghs@dcnbiligs (RkIR gane is
used whi ch does not contain the ‘endogenous initiation signal. The placenent
of this i mémdved andnveighehialdeteimpnefthadrreapiayoplie codi ng regi on of the inserted

nucl eot i de Sequelied (19§ ﬁ!how?ﬁlatt Sva%gglnilfbﬂ deggrv:;tfoﬂrﬂrﬁi?@dg&ljoﬁp 2hd tlblahs
transl ati on enhahcin l'énents an e purl | cation t he r nbi nant

prot ein, aneri@ahiseveda inyusemeat(rfnemrdwermhdnwmbbgn@bl Klpegowd: t4 - water (sdmtrld)ed in
the art. 50| r I|an s the.s ctlo

appr opri ate” V¥ )}{.’)Z ?ﬁﬁ%ezggf”%%@)’ngce?g‘éﬁgi}wgostmg{klg%?'fsI At onal

modi fi cat igQBScoRbakdfy R0 mituneang d&‘cﬂlﬁﬁéﬂ of tRUGEN B@ﬁlcflieﬁvat meld suicefvaie gosedpl e,
cl eavage, phosphoryl ati on, lwal ycosylation, etc., require the selection of

the appr opvithgither Foiagingdr |ve 'P%qli[féldhll\’alphélc%lﬁ@mﬁﬁﬁl@quguséﬁft‘%‘b‘ésmggﬁ ®host

cells includ but. are of I | i, t fq]ﬁp and
are know I metﬁog)ém%l]l?‘pl Pb (ri}) M R m g‘?tetng on %e?l%’l %g!ﬁ@%°?g§g?‘§%’ﬁ5f

r econbv~ankeoptylin€). I'ﬂShL datlpbtlivered pdSse&s baDMagire 1P indicaed elﬁbye.Fthpmmipd}mtaUei |

| i nes that stahl ress CRFRs ?/vbe enﬁl neﬁrﬁd; On&éﬁ‘{*ﬁ Ki | n trllee art,
ol T o ng 1 ROTEE HBHETE RO aE TENE GEEBROMaT POA® B fe Jhishh Bufiss fusd
transfect iv@l@ren%eddnﬂ%%R A& taebaifdhd degasseehbpn, can generate a cell line
that stably expresses FRs. This is usually acconp Ilshed transfecting

cel I's using expridss? dflGedd SF@OWtESh‘h%ﬁP&}gH‘GdB‘B‘?‘&p% peoptiegitinduced JHsEHnt r of
el ements (g, of B{eqmrhgﬁnt@%&o CCES) anf RBAA 298 FocRRMLEGNGEESs (FTIG@Bﬁﬁrd'leﬂﬁéu@@a'

term nation quences 02/°711@&@908 "PCT/ USI 12/ 07~76
glucocorticoid-induced atrophy model. Legend: A - water only with no dexamethasone included in
drinking water (non-atrophied control); B - water + dexamethasone (atrophied 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< 0.035 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 Spl/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
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pol yadenyl ati on sites, translational start sites, etc.), a selectable

mar ker, and the gene of interest. . The sel ectable nmarker may either be
cont ai ned“w(tzm(,@)og he sanme vector, as the gene of interest pcqiys@floAseparate
vector; which is co-transfected vvlth the CRFR sequence containing vector.
The ' sel ectable marker in the expression vector may confer resistance to
the selection and allows cells to stably u~tegratc the vector into their
chronosones and to grow to formfoci which in tuna can be cloned and
expanded into cell lines. Aternatively, the expression vector may allow
sel ect i on gtrachamivsednid tijes aneriongusdies vt emoead| aad iighadrto detening theydégrep Ry si cal
attribute of l#he marker, i.e., expression of Green Fluorescent Protein

" (GFP) allows Yor selection of cells expressing the marker using

fl uorescence achigiwratdeF1Get) dswoortsirme hEAGSyagamahhisiissdisuSradaded skpHy ofnthe he

21 ow for Gugerun GIC e PR PRE SeRmind REAL By bE B Bl oRae Bagly ™

successf ul §1Qﬁ1ﬂcﬁ'ﬁt¢|gﬁs?ﬂrﬁﬂiy of @k m@dﬁﬁ@ﬁhﬂmné{ﬁ%rcﬂd tib@lisakeeiet aldcRs BBthK 86n-dastedier pes
si mpl ex virus thynudi ne ku~ase, hypoxant hi neguanui e

phosphor i Hesyes @W@Y@s‘éﬂﬁau‘ﬁ‘d@ﬁﬁﬁé‘“ﬁﬁoéﬁ% Bogiwiielagied eqligg eontqhe B -
appropri at e lllmet Yie. VQW&QmQQO ¥ m /IQ;SIQF ttﬁeoﬁ}{yllﬁgr tp -C%ujvﬁgmé’ g@perﬁé Q}e‘- y.

O, normal célls can be uséd where %he sel ect'abl e mar ker , gpt, neo
or hygro whéophylibenftersamegins (lahogkg)o- theiphdlineek ape(. Owwmprﬁém)xtailm dipildwmﬂw

or hygronycin, tiv ch. reconbi neg, are
i dent i fi caPribg Oéftgepé‘ﬁ il tlé w#p%ﬁﬁdvgre 'Pﬂﬁ‘?e a?“fb%uc%"e?"ﬁé’ &EJFSF{“ c[a uar reglorl‘\l
Prepar at i ofidfdaBRFRtARIVASE eSveittel badble@hisidgicalebatind)i oLk dage @gmezdanlone or

nore epitopes of a CRFR are al so enconpassed hy the inventiaon. E’fuch
ant i bodi esdelivfesdiiges indicaged. Spwynging Wis0-admnistserdivald twice fally s rraperiongal dosume ot
chimeric apt f(ﬂ% o&aéster&g TRhbi B thb r@ﬂﬁiu%s(so &g/ﬂ@l fb&ﬁ?'téﬂ tﬁ@hb&?ﬁ%ﬁﬁ&%n&ﬁﬂ and
fragments, F fragments, I'ecul’'es produced” using a Fab expression
library, hoihedis aamqrbmda@sve(qo@llny@ﬂ embwveighed ide@MIAChOIdsede pf graptiuced i n
transgeni ¢ nicepand cepito in
t her apeut i ¢ ungSlgure I’ i % 53 Semtﬁlgtratg é&%tft?)g'}a%ﬁﬁasg?ne a@lm{n& rg}}r le d@rpﬁé/n%rvatF 91
ant i bodi esiné&ced znfmphy mtm‘ wibiale dnterldi @nacié, inboohbwse sdativ dae/e dtuetvmzceﬂitmmy model.
conj uncti he co nd screenl sche escribed herein t he
eval uat i on{‘]‘ém' E'Ypéﬁf?ﬁ'gg?fglée “Oé'dﬁncr"a?e egl %ETVF‘gﬁ’tﬂl‘ BRCBE ERERS {“igﬁ‘bdpti des
or such anjihad} eammn doesau@agdlemnmgmgnw @Iur%nm(tl b ngana hq;@ao(ya doipliad ques
to evaluate, for exanple, the expréession of CRFRs elther in cells or
directly it wyaéari tfntlowmzséqnergatnqn ofiifiecteht sdidtie serveyardsmisainsretsioesd Wik thoakeved.

.Ln addition e tl.0 -
troatnent DRoufCieRSRt SRt of) RS Tlcal PSR Bt BELIR wehfoh Waar .,
be screenegkmbc tiigipimp N dSu/af dntile tHer arle st tlhenvwatnmamltpnniodie(mthduy saidmu:hﬂ; et of
t he anti bodies that_are FRagrustﬁ In 23 V\DO/‘%liV,lzp
PCT/ USU2/ (Yeerpstnel g ding faily deliypied desaiobihy geentirs i pdichiedS nipumP Jrplanation
ant i bodi esy,§NREbMicd af A séiid astihCetlic 11&0@-3&%anoﬁ’9-)0nbﬁv dme tHdltibRass SLiridr
agonsts and l'i ke anti-CRFR antibodi es nmay be screened for their ability to

activate thesceRRRIdPvedand Biishasito deiemine dsaagreq ofplsprhyon.

Figure 6 (FIG. 6.) demonstrates that urocortin 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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For the production of antibodies, a variety of host aninmals may be

i muni zed by injection with CRFR, CRF or a Cl1Z. F anal og, anti-CRF anti body,
anti - CRF \a83hRgheat i body, or inununogenic fragments theregfrRxeinods wel l
lcnowmin the art. For preparation of an antiidiotype antibody the

i nununogen is an anti-CRF antibody or anti-CRF anal og anti body. Production
of anti-idiotype antibodies is described, for exanple, in US Patent No.
4,699, 880, incorporated herein by reference. Suitable host ai~uals include,
but are not Iimted to, rabbits, mce, goats, sheep and horses.

| Nt uni zaterssrecncensring tibisligangerine Mbsdkes overe Temotel andypveighedde Jeterag theadseicnoli es

~ can be purqirglghe,d fromthe scrumof the imunized aninmals, or nonocl onal

ant i bodi es' &an be generated by nmethods that are well known in the art.
These t echni quégurat (RIGe7) denibnsanies that sabivaging ehitite deretvetishduckdassophihgflihd doma

_ techni ques. of. Kaohl er teln, B- |, Qyrbrido t echni and
the EBV nybRIBBHEIT dERnAOGPL (R0 2P e s BE e BaMGRegeft D)

i nununogl QhyplaRtakd ass, i pebdudi Bohdi@ibn, sh@hgind @Med bigsticAR dighBtAne BypeAiophnNg

ei ther kappa or |anbda |ight chains. Because of the jnmmunogeni ci t%/ of

non- hunan oAithei toodersevated B mpscle<THT. W urdeesnd: ant Pysiglogisal spline featraby &y t o

non- human anklL RO Y inel NE aRaNLise tr@ak ah MR, Pt ents.

Tecl u~i quég%klggg%gﬁcwgg@%nZﬁgog]ﬂglwéh?nerg?ié, %lnt %Orbodilggg)ta?e ?Efém in the

art, and aneagesErd3markg) i thebghyllaxasd) 03oBparePatcorridpending c80Pls7 Following

4,81G 397, 4,816,5G/; .5,530,101, 5,585 089, 5 @3, 761.. 5 693, 762

6, 180, 370-denrhyptig ofhe %@‘? ?Cl%{lclnef"ﬁd‘bar‘ep%‘ﬁ? %{‘E‘g&}bfﬂlé‘?derﬁﬁ (‘b‘g"'“F‘%‘ft%’F“é"%dc%‘.s EERFLt el y

human ant i) aghicRs th skl mtusQe hdphy-ind@sig” debe of Qfivdtioe bae HPACaxIsvepdgaRifrhs Of

human patients because they are | ess imrunogenic_than non-human anti bodi es

or chi mer i€ teenERBEd e inggieh sybopiapropihedn g iBEaRHE dER¥IMILS %Yyt VEhEHEhi ¢
mce W > chyak; AR Lotk YpiisoRBRA! £i1ifd) BXRMESAING BRARIENAHSN above.
i mmunogl O%ET‘?%lﬁ%gg\t}?/ﬁlgﬂ(foﬁtidg];h(f)wéhalgn genles), but vvh%lch can express ahcl)gvr?an
heavy and Saigigine ovaico-agemessred Twith 3¢ aghgeahdophylinee Qur dayi mmpy theAberlis pnienes,
normal fashjon wth a selec ant.igen, .e. Q. . Oor {0 2FZR.
Vonoc! onarciner sibed FFRECIEh SRR gt funpRbbin®laf ARy e
convent i onahovay biid widied forleteitiheiy ddzreo BT dthopse | mruni zed transgenic m ce.
This technol ogy_is descri ged in detail in US . Patl. Nor%'g g 874, 29@'
5,877,397; 5, 56054255, 8¢ demangirates thatgauvpgine iyt ™hg FEOREICOSRRF I WEEMPD at ed
herein by y,ef&ICRIGR kndtRou@ ik} B RBsk YQatlcheRPH@EREMNG ahuﬂ@nnqdaurwm&l Alwlins
directly fromthe culture of the hybridoma cells, the ?/brl doma cells can
be used as- wil&typs meseoP-FreQRF-Brigedottanioy Ahad B afigen oD cBandE -eayvagipy
subsequent, .24 02 > .PCT/ (-t 7 LESsk . ge e
mani pul at i(8'§.'mf’/k s%%at% i 2%)nglilﬂof %%ug%%%%rogﬁ%%@% a~g~'<'t ?g'}gcciy preg ﬁgirlhr?g cﬁgf%\gngi S
st r ai ght f afen@vaahos biberigtit giatican sk sfeaile ild-typp pdPRF.RtkpockBINAsicarac dosed Walbl e.
The recovered rearranged | oci can be pmaj upul ated as desired. For. @F&r{;}él e,
rent

the const aRVagEREPoOFMERIGOBE! BY $HHPHEHBIISION AXRHUYET OBt AR 2

I sotype oryth@ywahalleddieatfase hdltaRPatold Keifldal QiR NEOHRaIRI MG el s FV
regi ons. Such %echnl ques are described in WO 96/3373 and WO 96/ 34U96, all

i ncor por atredoved ped weighgd toedetgrmaingthe degree Sbateaphy.on of Test Conpounds Conpounds

that can be scrggned kit A5SRLARNGE Whi Duldifhe 353AX Ul hdlRed RUEGE BB b C! Ude

but are not lim¥ted to, |lTrbrari 0 conpounds, 1 nc Vi g natura
product s, skehmaslephan{FIGroAnhdrmhibaxlbossadtmyscls fimttvatas @ssetsedrbabasyrement of

bi ol ogi cal ly active materials including proteins eptides sych as sol uble
pepti des, ATRUVE&TTRHE E@?E&B‘tt f MIFE Y 6 Uroply 88\%&0%%%%% e ?af)tr;%r i es
and conbi nagsekei BhtrdhB M &kl nfledld, \cQthe OMATUE ar cabted ke, RROAgIAS (0B mgke)L+

. configuration am no acids, phosphopeptides (including, but not limted to,
menber s of theoahdiing (8¢ mese); i*a|n%p-&6e@@mewaﬁ@§allm- rEellpwine sie Abpepsht dud leg,

1 brar es)111a19%ité)%lee§1'e(:fe@CsLHc%a'ﬂ&mslg!JiB ?‘9 tmihécgﬂuia‘?fjre%i&l oRRE YRl \th cither

. nmonocl onal , chineric, hunan, antr-1diot} pire or single chain antibodies,
and Fab, Faaigihe candhiflalzostxqdr(gissiclopicali datise) yorf femglpnatsthe alasks epsiidated eabbyendi ng

fragnents fhereof), organic i nor gani c,..nmol.ecul es.  hi-addi.tion to e
nor e tradi#zi“&"’rﬁ'&}e ‘o re mlffc“gg@tm%}%fﬁ%@fc' &5 ﬁ?eé'r thfcr[%g'l ?nrcligsoalrllS lslsc(a:taegchi ng

t echnol 0gi @§e R&oWdtand R oRtfbrROMd nset Redsiemed taked 36 deteomino tedsgrizyofatrodhy zi ng
stnictural information fromthe |ligand binding site of CRFR or from al ready
identified agonists of CRFRs. Such ratipmal selection of test compounds can
decrease the nunber of test conpounds that nust be screened in order to
identify a candi date therapeutic conpound. CRFRs are GPCRs, and thus

know edge of the CRFR protein sequence allows for the generation of a nodel
of its binding site that can be used to screen for potential ligands. This
process can be acconplished in several manners well known in the art.
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" Once the no

are achieved. During this process, docking of the known |ligands into the

bi nding site cavity within the helices may al so be used to hel p position
the helicqg &oyel oping interactions that woul d stabili zehh@Mpei ng of
the ligand. The nodel may be conpl eted by refinenent using nol ecul ar
mechani cs and | oop building of the intracellular and c~aracellul ar | oops
usi ng standard honol ogy nodeling tecluiiques. General information regarding
GPCR structure and nodeling can be found in Schoneberg, T. et. al.,

Mol ecul ar and Cel | ul ar Endocri nol ogy, 151:181-193 (1999), Flower, D.,

Bi achi m ca et Biophysica Acta, 1422:207-234 (1999), and Sexton, P.M,

Qurrent Qoppi or |0 BHGr R SEOVR A Rl AR s BRI B 4RrR48 (1 999).

o 310
several existi NCRERNPRFR, qREOGHAIRF dmalopatandw prdpered fiortaevariedy of ostpowchdiingt o be
~screened by the screening nethods of the present inve%éi on.. The rm?sfl
general of W ResEmited topnhe Begsratigp GEI&&%O@W Rbfasiiisap Belrghng ASAY: U8 B3
Par nassus ﬁ‘;ys%nt ibeRidbn, BRGsO&A armadsutiEdl DG 4nSCBs the-akdthet Dﬂél@le_ﬁﬂﬂaﬂs%fe%ﬂﬁ)y: I'n
several of its variants it can screen databases of commercial and/or

propri et arly wibhpelgarde ohopf sdlbi the pit thagfar eetaigrrbpdimenty gt the jpvention, purified

conpl ementgrity.to . LNALdg..6i L - .

nol ecul es ?%1%’3"%%?%50‘?‘@%\%"&%%% @h%ﬁde&ﬁgﬁg@g&g&g@? %ﬁ glﬁl{c%:%?%ggﬁgo%@%meﬂﬁ%tm§

| i gands. Awilitbeanospusetpl.affot damplean shetiossedhersit BLEX(tanTtd s hagructutd @8d Sout h
Hal ~ley Rd,, St. Louis, . Mssouri. 63l44-2913 trllJOS. 11)).. This
program bEPsigna f"ld“ﬁ?cf‘inétécﬁt‘)?@w ?F‘g%‘?g," ré Sﬂ%ﬂ%ﬁ"\&%&%'fi?"éf’ec(%"%%escea ey

t | uough srmhitiesciiciad GRERE & iHdesieMRNO URWASIs WD espredsifitgtiGAh€RER t hi n FLEXX i's

nore detailed .and usually gives a better estimate of binding ability than
does DOCK. FLEXSecpuse (§ddt mﬂs‘g%f pglagy At Sher PRICIPISY Jhss thiltsA @rtisg willyre ne
libraries Qslrgg,g iddsh i ' Feb@kynthedif, QEEN@MN b

| i gands or@%teﬁp tgggﬁle/%s. %cﬁgﬁgﬁggﬁgggsﬁgg&?ﬁ?idfyL}Candi’date Co }(I)unds
for the Reecnatiiaotrmehs, Skieg sckaliqusdiedl lemown ssthe prt Fimeddition, Mg of thagsi meleculsat
CRF2R pl ays _a rolrelali navgi%gfél ating skeletal nuscle atrophy enabl es vari ous
net hods of S&FEBHT nd’ ohe or nore test conpounds to identify candi date
conpounds that Whirt nigt @hice FAZRBRs issecklif low epprepiny tiaciolypegide t the cdip ey, or

treatment of skel et al scl e at y. This invention provides net for
screeni ng PREPIEC EHIBIAYY Frest 35{3&19?? F‘F? o t‘ﬁjldwt B‘C'@?ﬁgzﬁa’gﬁ% Y \%‘ZR
CRFZR, proLongdsi@f ok ®Rin fdieicaNoMgikerb BUS@EsAE ICRAR | MEtRlls ORMeBmilfingf a

CRF2R signal transduction pathway or increase expression of CRF~R or CRF
genes. Becwlisr creilZiResroreCRR Polypertids ofisteirgbars kppvon iaithesart, for exampds, deetigyy t hat
a certain I : I SESalQf ~ i f | LSts
of “orri R RSRERbRLAR: G OB Re Wi ST 1A T R ERS Uy Beare

act i vat i onpofeinGRE, Rorihedudar RER techhiges), of medseriigiinding of an pgent splpsbysi foathe
producti on (ﬁfl codrtircostte(éoi ds.d. '1% 1"%3} c%se(;smsit)n whi ch an increase in nuscle
mass or ft PHEEPTERT NETELEEy AFPIPLEE 48T Pabl e to activate the HPA

axi s. Ther ef or eThd u3e aflftcdntinant DNAGEdhRIIogYdn the prepaatignoef(CRF ROERF-Re br ofabll | ity
to activate CRF~R, . tk@ inyention also provides f%rvé?he use, .of CRth and
CRF, R to 4nes supiospipg thesq pAlypeRrddes i dnticplarty, pongsmplated. \qch reeibipant mythads aif qat e
compound UG ¥hownOm h@rtt MEALGRAL rQbmfask TRIR CHICRIR, MISHtSsia (@RPYhat W veh
is not related to nuscul ar dystrophy, it is preferable that the candi date
conpounds benpisdsaonflgie afid Wh&ﬁwﬂies theeplypepbils oftiteress apder Hha centobfHe prgmore

cetive agal HE Bt e Qo IS BGTEs ol Gy gl LRk AR

sel ecti vi t yeverakpeas thayerteératesdnibid h0 @f2-rédilglavailabiyr fean the GeeBaak datvhiase/(avatlgble

~ published sWdies have denonstrated a benef{t of corticosterQi her apy v~
t he treat nént o%‘ttﬁ%ﬂ'l'%gl%'§@ﬁ8ﬁﬁ] es, %t rP%VWBIe bec%%afbflsc?i al (?Vﬁg‘%btlea ~R

agoni st r ek@tgyAGAIBervax 8b. uldfenERFinRxa@ar-y san whEns Uis etle t @qiene@atistiny ot | this
. dystrophies. Thus; for the treatnent of nu | ar dxstro hi es, @chggﬂynd of
| over sel edRmligatiop: The aecession npabers fqrrfé%&@@@ﬁz%ﬂlre %S MG PTERRNEE a
simlar CoReRNLLahb@Nin FHELSE USin® bl %{P‘iiagj aviihBiE %g@%@:rlcy infBieha6iod) Ghél aleshs of
compound i s 100-fold selective for 2R ver sus F, R, nore preferably
10-f ol d selseletingva maptedt awd molsewdd encading/a ERE R of ERFiR i 1P Gpreenrreqronuisr B4 orRF, R
(i.e., the activity of the candidate conmpound is substantially simlar for
CRF~R and CRF, R). Also, in this case, by may be nore preferable that the
compound is full agonist for CRF~R while being a partial agonist for CRF, R
Such a candi date conpound woul d therefore have a built-in linut to the
maxi mum degree of cortisol elevation and potential for nuscle atrophy,
whil e the anti-atrophy effect nediated through the CRFZR coul d be eirhanced
by increasing the dose. One of skill in the art would be able to readily
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versus CRF, R, it is preferred that the initial screen be carried out using
a CRF,Rwith an am no acid sequence: that. is greater than 80% identical to
SEQ | D NO; WJmpre preferably greater than 90% i denti cal . NO: 2.
More pr ef‘é%égp)g)dt“ﬁe test conmpounds will be screened agai nsptctrgsﬁg%%&) nouse
or rat CRF, R, with the nost preferable being human. For screening for
conpounds which ultimately will be used to regul ate skeletal mnmuscle nass or
function u~ a non-human species, it is preferable to use the CRF,R fromthe
species in which treatment is contenpl ated. The nethods of the present

i nventi on caNe hirerakiher sapurhli qghrtifieiatiy gmphatized JPVA oacbi.onmg nivthadsveel] knowe lyse  of

as few as one test ound i.n the nethod is enconpassed by, the term. :
" "screeni ndh€ A ESe b&ﬁﬁ%@ﬂﬁﬁ@”ﬂm ﬁhebsie‘ﬂ’rﬁmte%mﬁ'\gf&aﬁ!’mg}é%f \F}}g{fl g éﬂ&@ﬁ,ntl‘%gog}lsong or
augnent t he a9 eMioalcldon@Us@fkragidcifiatibohe GtcchitF Rinddreso o RCKRImpRAS thg RBINA
transduction lpat way, Or increase expression o
Y

, _ y _ f CRF~R or CRF %eaes, a[f

det er mi nediitglyafroneifO¥A dsplater dropt & Samipulanfisswr (Serh, asaikeletrlomaseel g Spd FAPEY n as
" candi dat %ﬂ&@msoc}mg%rc;i'all?%igﬂa&@ngheclﬁ‘tslﬁll GORPRHRGd Q@@[e@@gln}i@ i Ey_(llsh?gtrﬂléi& e
skel etal nuscle mass or tincttion. However, nore typically, this first |evel
of in vit rwoidsooesropespuidiigso pompanse thy kudwncBRFR rewspiet scauensesr tholerpolpgeiye of
conpounds, . l.e., the candi date_.co unds, . Whi 1.1 f U in j.gation
Ch Bddi £ SRATAY By ePBnYs e, s Bile S%eﬁﬁe%%'g h’é?&fté‘s‘g"’rﬁ* yé“% %Eoé)&(l:]og?laédes' t hat
a utility micihdy REESathel moleids bOthe ipgestnd iiveleioh iafeyCRFR oencptog fmupthekpeoiee  or
nore test conpounds, a subset of conpounds which rit further
i nvest i gatiPGyingoRy n9p miisd to, humapaousp. ratypjg, mopkey, ‘ﬂ%ﬁ%&ﬁﬁe’zlgar{“ﬁg{’ LY ssays
of the pregapt chiNVReh QRd AlrReyUSBY inlctholid wEIBRKWIDint he aptf G2abdl@cdIa@ddl Bess of
a particul ar candi date conpound rel ative to other candi date conpounds. For
i nst ance, molealedingading tho FBEBS ivtiestHs shen ligated MCRPIRDY EXPESHOIVERAl b not
at 10 nM is of less ipte bt han i,C i ygt 3
Usi ng suc KPP ma ﬁoﬁr}glfsh rg%l&“ldl’ Fgeg‘pgergst%f’\ggr? ﬁr]r)éf;&tge lgcttﬁ d g&sggésgeb?brgﬁgﬂﬁe%
candi dat e e@peundssed iditeslyi ifiaegtrekding hesaf ior site icepptlr ipfisokisd efem g, hoptogells
further investigation. By the of exanpl.e only, . conpounds which activate
CRF~R at quﬁ@gﬁ{gﬁ%ﬁfp@ﬁ@f%}fitp%lgﬁﬁ%/%gﬁpfﬁbﬁ%gﬂlw &c‘ﬁ%/ehﬁléa@g}'t her tested in an
ani mal nodel of Tigh@kekrkssioH $6k@ sPten@PRY mayWbeiRa fortphpdees abiv Bvénkiad intlhdegshol d
woul d not be fiirther tested. The skilled ar}i S%Q vyi,llg@l_?g recfo ni ze t hat
dependi ng W atsawt ipied 4 onisrogreatizas suelbsda et (Cits £s 69k & S rREsTE tHR
positives L%Eoﬁlb‘iﬁhteﬁ&gqo hQ%E' PNA, GGEHiRI DNA PErORANEI A Qkple@fh QSR QuitaSingM | |
be identified as can |dpat conmpounds, and that this proportion nmay be very
smal | . TheCRER ayclsyidt empendes grasbed. bebayaregesbBickig) transiarmed Wik secRinpigant
conprising CRFZR or cells expressi : e 4N a
vari ety of YBRBSTRFREP Lo &9"?(3"“\[/'}%?%%]9tnhggost&%:%r&gt@% ﬁ%eﬁgﬁ} gg‘f’ﬁ?@?? Q%g%q[ml es
and the |ikeomtRhevinsexgenion veaoskhegi bahlded) contaspa CRFB wokotal nequencesnd
provided with the kit, e.g.,, positive control sanples, negati.xe cantr.ol
sanpl es, bRlpHeel Sésﬁ‘iﬂ“sc’éwfeFtc‘l:ﬁPtﬁd?CQ Eﬁta".‘m%'\‘mW’bVF‘%i‘? f B Gtygtiowet mosaic
PCT/ US0210yi7€ Gob 4t c® MBsaf RS dremhsforkdd® with YRbrhbifdht Plagivid desresdion®ictuos (efeqrTi
screening one or nore test conpounds to identify candi date cor‘r%g)té?g: t hat
bind to CRAZmidMentamns GRFRIavcdsoidnseanessneri Hynadliag e msimsde o i‘@pt or
are wel | k ' 32 Ly Rl S ' fi orRdteR Aefed
i ncubat i ngﬁgwg%jumﬁéﬁﬁf) ﬁﬁgor%%ﬁwn%{nﬁ %(BIF%S%Z[I %ﬁéygﬁdgﬂﬁd,@ﬁom.to ‘bind to
t he recept fiom thengehdre: @irememdien orlls & enealogfiongintpearmoterh pfpiaem dampaliaet@iesi ni ng

t he amount , of bound |.abel conmpoun e Ur G CRFZR may either be
cel s expr &&siFf Rz &ngB Jﬂ%%ﬁ%ﬁ%Fl%%ﬁéF%g&E%E?h, as described herein
The | abel ed conwruReh e@nishaedi3. frofice alieypdBGfeptaia adf Ogrerestb eBeeauss wiehCRARts 2t can
~ be neasured, preferably quantitativel e.g., zb51-1abel ed pi um.

| abel ed, fMegwbraacquad pigkeyle gt ‘SdﬂF’ﬁFdaﬁéFéléﬁ ‘903‘7:@17‘&8‘?‘?1‘1%}‘?? ﬂre“‘r“‘;tg%%e‘&)“m‘@&ch
net hods of | abglfth &F @ Wl hekiQW, 1.8, (& 8dlk .or hRfibraa0 FHaAOkAS Sf tdlatarebisad] t 0
.the CRFR cause a reduction in the anbunt of |abeled Iigand bound to the
receptor, Pirficatign ereehuichmagt ohte GRIRI franewedh expipEmetyseds ihatomplishsIdsHEr ol
sanpl es (absence, of ) i.ati i - P “have been
descri bed ?%”ﬂﬁ?%ﬁaf%%gé?gﬁggﬁﬁ%ﬁ%ﬁ”*ﬁﬁ%ﬁ%kgréggﬁg%mgﬁéhgﬁgggggﬁof
G protein uncoupliig agents can discrimnate agonists from antagoni sts
(e.g., biliding in the absence and presence of a guani ne nucl eoti de anal og
i.e., GoppNHp). See Keen, M, Rcrdiuligapd Binding Methods far Menbrane
Preparations and Intact cells in Receutor Signal Transduction Protocols,
R A J. Challis, (cd), Humana Press Inc., Totoway N. J. (1997). Because it is
desirable to discrimnate between conpounds which bind specitically to
CRFzR, as conpared with CRF, R, the assays descri bed above shoul d be
conducted usiig a cell, or nenbrane froma cell, which expresses only CRFZR



reconbi nant source of CRFzR. Cells expressing both fornms of CRFR may be
nodi fi ed usi ng honol ogous reconbi nation to inactivate or otherw se disable
the CRF, Ryg§ 2@699&jternat| vely, if the source of CRFR cont gifgisegaf-¢7¢t hm one
CRFR type, e background signal produced by the receptor which is not of
i nterest nust be subtracted fromthe signal obtained in the assay. The
background response can be determ ned by a nunber of nethods, including
elimnation of the signal fromthe CRFR which is not of interest by use of
anti sense, antibodies or selective antagonists. Know antagoni sts of CRFRs
ui cl ude ant al ahr bactqri@RFsRms.eh aemberedf expigssionarpeiaEsi HaB e @@RFE‘S@O%Y &tlegtéfe) and
. astrcssi nd%no Sel eCEhle\{lCelf %nf%cg:%:r R %:necﬁF &R bcxrkéqe\“ﬁfégste@eﬁorecmé WY a larré?:e

i nvent i on“Provicdt t'hods T or scr t est” compounds to 1dentify

candi dat eqmn@oufruﬂsh Mtwhxbanbduvcﬂt ‘?er tual-‘g;ﬁerawd/@ranﬁbows R CRYR$, castpry, whidhe

, assays are. cell based; | -fre Ssays e re.able
o a1t or it B Euigin S e di T Ra BEORTRT 530S QUL BB T A e

Cel | - baseg, %ﬁ@rﬁﬁé%uélﬂ&étﬂdd&mﬁth@ts&h@pﬁnmftheqmi‘t‘élailby mgar&:ql cbf&namwmhgusxmha:lmg 29

WO (12/U699(18 PCT/US(12/117.t76 CRF, R or CREF~R wi gst c(g und or

cont r ol aﬁ@ecﬁ’é“a@l!&ficﬁgmé@iﬁ‘q}%ﬂqséwhd'ﬁ fgsion PESREIRSHSF UK ’isﬁﬁ ko n%’”érglél on or

activity iR si gnal transductl on pat hways. As

descri bedgeidn&tggglw E%b@%%%g&sect ths)n above; CRFRs appear to cou Ie t hr ough

several dif f er &nin jpathprlys ckpredsion isyRpnGHe b&llw1ﬂl%41 fornigieryeladli Ry hedses t he

It ht, t hat of
ecept or tBSAREMIVE B Ao FRBR AR R B SR B

pat hway c@RFeN&BlSIdBQuUpTcesRatioted iith ﬁonmsdnmd udzms otthe vtrt}sgmd plRbaglsindgrghescr een
for CRFR activation, apn assay can us 0 ductl

pat hways &8"Phe! AR tpré’i‘)%tﬁ’y ﬁletrWnglé‘l‘r'é§WS o] “f‘%g \‘"KveC? rse'gtwrlr‘écﬁg he

vi vo, COUmls%dC%SF&st& glceh ahdthe PHSGHh & RiTOPBY okd af Ramli feflmiceet kpah hovaye One
of ordinary ski in %) he art woul d recogni ze that a screening assay woul d
be ef f ect iskilledfintheiagent i fyi ng usef ul CRFR agoni sts i ndependent of the

pat hway by whi gh ma‘%ﬁ%ﬂ‘lu fls?%élfsvg‘tnkﬂgerv@%lrgﬁﬁﬁéﬂré?\gressp&sﬁ)s’t%mg Rhay e aBMEHUNT
activation of t y ~~~ays are known 1n the art. For exanple,
af t er contlaiikzatioh bhthésh e\masmn s,yemns)uﬁmxi reduyslahegezmrbn pirpeaifid indiatoarsighdls prikpar ed
and assayed for uct i nduced iR.r. !

activatiorf °°t‘E§ééﬁﬁgg'e@t’?"gaté‘lf‘t‘ﬁﬁﬁt’%sﬁﬁ@ nu?lg?c:tget o"esncgst r;lglrls 1? ﬁ '?ﬂgllgéagﬁ n
because a it £t GITRRUITFRBYe Bers@xatidh dogs riot SOnefuf fe tendbgmougmmaﬁagmr They

anot her nechani sm two control conpari sops are_rel evan% f or % n'g\(li%R
whet her am%ﬁﬂc%@ﬁﬁﬁﬂﬁﬂtﬁuﬁ%ﬁ@%@é’ e Eh ghe eodie GRGN & t‘ffev‘é{f‘ﬂi <o FR.
One contr eREP QJ &el Lb QhecﬁMRloh ¥ alanQfiphRl i €ABhEGE @ﬁﬁaﬁ&righel@neh@%d amgrpound
and the c I\ﬂ%l l'evel of cells contacted with a control n&aound (i.e., the
vehi cl e i rpurifitagibn ofibe teserbiesohrprolsing ategeiigved by grschf many lrteﬂ. qlogise k&fm}e@h&’j

| nereases AN £V 8L S A8l iBhld: hOyddifuaPRod Qs GOMHRAUAMIO Bt 4ptbnak €a t hat
the test conpou i ncre 5| ng K y sone mechanism The ot her control
conpares tpe \@Mﬂs Icamelle of oif n@ce@ﬁi&@oaxpnﬁa@na—n@dd’eatlonii pithe enantanapeprptein; ne

that is essenti same except tha ress, t F
wher e bot rPU6H '?‘?aﬁléfj‘c%%‘T“F far n%@ﬂ&w&lg?avé%e ‘%’P%’L?WP t%}cf’ Seé 'Og’o%f)bﬁg o F: t he
test conpauRdiof!#URd BsHrépive Ho@tv&llSwhltlﬂcdnfhﬁlsGﬁFﬁlo&lX)plliﬁaﬂylﬁ@ c®ilch Holstn@lls

relative to the cell line that does not ex;lj_ 53 led
i ndi catl on“QlWaIbl{t hes noblmited samlith diEd {21 168S %W \‘/Tcam’gé‘ﬁ '\‘)’Qf"i‘ hth8fe g
CRFRs. }ﬁ%m fic enmbodi nent of the invention, cAMP induction is
nmeasur ed W %

the use of DNA constructs containing the CAWP resfpon5| ve
el enent |inked Koo lcangyermf high axaressemyof axfcornleipant pisteing bl exaisssks 1§ Mefeweudel iito

. cells expr eSSI n “"g@la{ §L\§i¥ ar EROERPRS x?@%e’nh]]g&lrédd%nc QP‘&I\HWEI%CQ.P{[ fohb\maé ed

to, chl ora erase uci ferase, glucuronid

synt het as&mnog @thtobs Iaﬁnhnﬁsn@ectrﬁ}boumroe,sc:mhtm ;phazsphntcngaIQS&cgon OG*Ie@an-dewte@cent

. Protein), or alkaline phosph oW n S of e t he
test conpdiAREfeCtiopeFa) 8eSIates °°ﬁi‘ ?téfa% éh%resé%p eSS (l;tlrilu Sé%ltﬁsu%lgy 5‘80% lisheh 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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WO 02/ 0C9108 PCT/ US02/07~7G quantitated to determ ne the test conpound's
ability to increase CAMP |l evels and thus determ ne a test conpounds ability
to activay, ofXFR. The cells usefiil in this assay are as for

t he CRFReublﬁr(l%}iﬂﬁgdgsssay descri bed above, except that cell spﬁ?ﬁﬁ‘?@gg%i n the
activation assays preferably express a functional receptor which gives a
statistically significant response to CRF or one or nore CRF analog. In
addition to using cells expressing full length CRFRs, cells can be

engi neered whi ch express CRFRs containing the |igand binding domain of the
recept or pdygslesdation sitoy trpkipginaldtary sitpaditd ), e deltdatdomadkem and e geneeaf td¢resrent s

or to interac jth signalin roteins.. For exanple, a,W|d-typ or
- GRFR 1 aghintgane Bateoeeu B B R GhaRun i BRTRSS: nfubbr Tt MBR T e
fused G p‘éostegﬁrﬁle URQsr, agwhi Stcoltandtdi@ wih tieCRRRRcpantd contading hetdrt ~Bhicon
~protei. (Siefert, R et al., Trench Pharpaeol. Sei. 2@; .383-d3 9 %1@9%)).
The cel | ssaiserbleanaakes & th EPEFUY) \POiBbBRRERIch MRS B STHAPRRIAPEE 18]
dependi ng Qkly i 5 € B Qltor ihS thEPdhIn#Sorkdd@nd ROLEH ity B FERAMSA WYuriBh r the
CRF anal og, for exanpl e, for detecting a strong induction of a CRE reporter
gene; (a) clanddowd mahdedlint¢ eslidinesofALispmvely, By exprssign apcka magplen eelsstion ¢fther act i g
wth CRFRs, (c) a high, | f VAT ' 9k Leveakionks
protein kfﬂ%%@kcﬁmg? g§segc‘§%g§vkl1ag<\7re‘ﬁﬂ%?¥6?%%%%5%?@2?8?ggscé%;r l&%nd,()]ﬁ)) almhi gh
| evel of GA¥P Fleepoas ePreteian@iiP) billokva dorp seteceinn ofvoells dexipees sy that magerussingTo

i ncrease the response to CRF o anal og, host cells could be engieered
to expres@“%{eﬁF'l%f‘@‘r"atﬁmﬁf’m&F {F@%sg. factors or a | esser anount of

unfavor abl e fagEbBskill Id tRAH 1sia8R 1o adidcesM@piopaiad atthwpy for kansficistliatardantoof t he
CRE reporter could be elinunated to reduce basal |evels. In sone instances,

G prot ei nabloufiredestior opedls 1ite sfhish skescean plsniesst e bﬁ%‘c%ﬁﬁsﬁfggéﬁ%rﬁ'ic%e T after
prol pnged e;@e{ﬁﬁﬁ)es Wirel Be Qcc%%nl!nc cer ié%%@@ﬁmﬁﬁ?@%ﬁ&@hﬂﬂe iRRe,! Y SRAhhRE

provi des nethods tor identitying conpounds that prolong or augment the

agor ust - i goanirechaphorimsyiltomsfofascCRRARIncqrhospheritCRAtRsEagh e appepitaiel gk tysn

pat hway, i r onse to a CRF~R agoni st. ~such ; or
exanpl e, i“f’fuﬁitﬁjﬂﬁn Mol Wy ﬁeng r&%ﬁ&ﬁa ‘ggﬁ’i S “%g%m% eg%lrlgegg%&r}%gg%ﬂé%? gcs[:TP]:lael et al
muscl e at maphky is i sahdoyor thiigro Rdich @ehfersiesstance e ihethasede, aswaghendinpridstng in

puny order or concurrently (i) contacting the cells wt t.est..conmpound;
(ii) treatthgr depPeyeEspiEeSdiViy fﬁﬁéth‘iﬁ’H‘ag‘a‘&ﬁﬁL & lgc%%gg%%}ﬂfﬁt a
concent r ath O RfcoRPRRlShardfe HRICRFRPREiIG] Of agoni st-receptor exposure
sufficient to allow desensitization of the receptor; followed by (iii)

determ ning the | evel of activation of the CRFZR One of skill in the art
wi || recodNi ze Bréparatiensef(RAR Mutibpdie sis contri bute to receptor

desensiti zati on i_Pc.ud but not |i.mted
recept or inter " ‘%Jéﬁsi

i to, receptaor pho ryl at;.on,
AP ST epaE B oBnd” BRGNS °F PakRlRCHe oS
pat hway douasnipeédtd 8 teNnvehitA. oduck khtidodies InBladely., palyclded antibodies, tuit@oclonal
appropriate tinme (i.e., before, during or after agoni st H:tag’ﬁgt ment }:@% r 31
WO U2/ ( 1( iag9imtiics, pTreusagtfbadiess Euprntqdichginetfeshaia [2Peoogicr: sPedy Sr’pounds
dependi ng M?%Qlt%ﬁ&ul@?l@ﬁﬂ(ﬁ@ mif?g 2 965 %ﬁ.ﬁ&s’éi’oﬁ &biaRN hhdat aft@RLiedpolyabnaexal e,
contacting e cells wth test conpounds follow ng agonist treatnent, can
det ect t estonodonpd pnaiscadhi trhnspénisokice angegpitene bindie fmgmprinef 4 offfic@hosc&ar s as
aresult g hosphoryl.ati on,of the r it or, L ~ | t he

i nvention® cf%\?l’tbcglgesa&%%rﬁooé l“(‘)q‘msa(':lﬁbeoéi%? %gtpgerflcerre!(i)’rﬂu%%r?g&t{i&gél% Se%%ﬁg% ngi[r I:teC(‘)'
identify candi dikeantibsdie b shewdtiliedl e ganjuattdnt wan ser éqptpoan] faraning rehe@RFZR

gene or regul ate CRFZR expression. Candi date conpounds i.ch.regul :

transcri ptq%%?ﬁla?d aeeinviof )}hgfe"@ﬁﬂl@é‘ FEREY FREPOHUS; gg'nt Ff i'@%&aﬂg %yr‘gépr‘g{r ter

. gcne oper gh| ¥ RA8061 &lch hntibddlts Raf-BEARed A0hRCdh WREIgeR (heRpPidcRiiqgene
construct). "Such nmethods are luiowii in the art. In one such nethod, the

reporter gewleatedersxamile, thesexpissricacf EBFRF eithorin cdlsor digieiy BralEmh tisshes imphichnce
. of a sourgg 0 ];_’,en%? %Jv%‘ b&h uﬁt?o‘&&é%%s 1:2RGb D EntiRUR! ofthe HERAY h&hiiGRNE uRRPTASS ON

i s determned: est conpoun which causes an increase iii the |evel of
expr essi oneamenpal skelettlomesceatrophyl  Aveibpdies, seleative ftithaERGR con be seeenesi ahe
conpound v~hich jncreases tr.anscription - j.de t he
cel lul ar f‘ﬁeglfogf §¥ vlgaﬁf?lgﬁlv?ng?n foﬁd??ﬁ{yraosuob%t ?tt]tné\i?n\%gg érgatg%cqﬁ %l?f% Eé’o%{s. T
appropriate cells or cell eartracts are prepared fromany cell type that
normal | y expresses CRFZR. Candi date comppunds whi ch regul ate CRFZR
expression can also be identified in a nethod wherein a cell is contacted
wth a test conpound and the expression of CRFR is determ ned. The |evel of
expression of CRF~R in the presence of thc; test conmpound is conpared with
the | evel of expression iii the absence of the test conpound. Test
conpounds whi ch increase the expression of CRF~R are identified as

I o N r o - - S ~ 1 o



32 WO 02/ 0908 PCT/ USU2/ 07-47G Candi dat e conpounds sel ected from one or
nore test conpounds by an in vitro assay, as described above, can be
further tegtsHs: Bﬁ{ their ability to regulate skeletal nMUSgLfERRTIRS
function in nodel systems of skeletal nuscle atrophy and/ or hypertrophy.
Such nodel s of skeletal nuscle atrophy or hypertrophy include both in vitro
cell culture nodels and in vivo animal nodels of skeletal mnuscle atrophy.
Such additional |evels of screening are useful to fiirther narrOM/the range
of candi date conpounds that merit additional |nvest|gat|on ., clinical
trials. Cedditic@uhiidiotybdslbedicf seMrsted ezapst ansihgdiasrspeaificor or fBdedr & &F andget al

armrer PRPBANGLR RN bl A OB RRE1E o BB Wil o,

H H. et ahectivatekhe@RHR W\iﬁﬁh&lﬁ of the ﬁrpscﬁtlimﬁuqimll 1:91-99 (1991), Vandenbur gh

i e b Drogieae panpeies el Af ishaas gy B T rsT Y Bt

shansky, Ji eRrRl .GRA B Vi tCIOF GRhibg, BRNCRBI akibodfiafi-CRE3af)oebafkithly, ¢r1997),
Perrone, C.E. et al., J. Biol. Chem 270&;} 2099- 2106 (1995), Chrom ac,

J. A and Vandwedniy @#gmcmsmereoj bgapethodprglh eqwn sy aFf.. 07 PERAONGY AR Al g
Vandenbur , d Ka I kY - or Dai-CHBE Clnalog SntiBod§O7- 61 6
(1989). S%gﬁ> Q“P@ﬂaﬁg 3g§ PﬂlEUaHHQFY¥gEEP%eg ki ]bmnn n?ﬁ% in %?tro
scr eeni ng Petelacion b chneidibotgpe mtibodieris tdescfibady fierexmaple, ow lﬂ$1é’ateatnkj@ B$9988Adi dat e

ds .t hat t testi
COOUIS Lt 50 0k S BBE BBl o B R

treat ment jii&, BRAS YheRfl aby h&’éé‘sesﬁiin{mglzﬁxibangﬁﬁlqmdﬁ arusdl Enolmrlkehresars uEMycacmal

nuscl e proteln synt hesi s or degradat C an%es Hn skel e ”P@C € mass or
contractlP@ﬁpﬂﬁtﬁm6ﬁP“Wﬁ@§3mb@ﬁﬁﬁﬂﬁng@MﬁWW?We HH@éséVdﬁP?ﬁ?%ﬂﬁ YR GHS i n
the nuscl g, NBIK&LSHAhEhddRhG alkd WelB RIRANE hel 4. t MRdse kedhrddue@MichiBd, biDsenoof

skel etal muscle atrophy. Animal Mdels of Skeletal Miscle Atro The

candi dat e hcumtptmu the svebikaoverdimibridamacteehdiques oh (Kl@hlhwﬁéN‘éﬁ*ﬂ"rré}P@a’hﬁﬁelF h‘é’”?‘é‘é‘"\oo nse
of the ani S is f.or, ex y g i ers of
at r ophy anﬁV$5ﬁtP%ng ?ﬁghhgmen %Wﬂbﬁ yﬁuggﬁgﬁﬁgggﬂnﬁ eﬁg ]%u§§&§
function, iRMEEdgRbEM dALESihdetingClz0s BES B, i Ighadnd dgR @ontoining maret kdppa pr bmbdan
content, non-contractile protein content or a biochem cal or genetic marker
t hat corré%@ﬂ%@n%nth skel etal muscle mass or function changes. Candi date

conpounds Whi ¢k NG €S Kih&ioddnidiy DE hen-MRardntialky iOhunihe Vediterianytitagipect of
skel etal muscl e atrophy shoul d be considered as prospectlve t herapeutic

candi dat eerd preferredan pesrhumsn amiibediss swben ated| fontherapitia teaigisy, ofgan PaUPSt er r ed
to herein t Lbwadsl ine la@NaddQrogs@®ed RY t he
ability Oﬂ%@mc@@?&ﬂﬁ%@ﬁ%?%%@%b cE@%ﬁ%E%%%Q%%§617é candfda%e éonpound ?o
regul at e Shedampk, s EhteNas. rSoidfy |5, untl€SPT.ad 16.567:0B5 3% H0dc1.88 513888 ki ci t y

may al so he e naccept ably high

| evel s of sggg Z##@@fzgﬁﬁggg%?%§gﬁF %“%”? @ﬁ%@ﬂﬁgﬁﬁérlon for the selection
of candi date t heypRem: hind QAR S phrtidulatBrdegitapledr thaapratic m@thensoffhoman

skel etal muscle atrophy are known in the art, such @ﬁ thOS@ descr%ggd in

the fol | oviahgty Bacaisetiesare [l4ss Brawgents, tan nggyhiugan apfibodies of, glimere atbpdigs, i |
60: 401 - 404511@11%1990(11&6‘@9?'% ;préduded @%rtfrailsévﬁldlrﬁk@@vhﬂe@ #2 <0k talii9 Ohcapable of
Hassel gren, P-0. and Fischer, J.E. Wrld J. Sasrg. 22:203-208 ( 1998),
Agbenyega, exgeSingandbewen e inamgnoglotalin besvy anddieh b fatneenssy it which eayexpressfumian.
(1992), T omms9 B iR nor@8: fshied (i#990) ,
Fitts, R HATA, llgl:‘)r @a”%kq?s Omhtmng%eméé“ % %@%%5‘5%”%56) Bramanti, P., et
al . Int. Xelbced antigayreya) all 203: p@rt@ai of XKKIBR, Maroclonal agimdiey diregsqdyagaiht. thay

. Biol. Sci. Md. Scij 137- 141
Biol. Re. ram@zgﬁf%a‘rta@%"%fﬁg%’?yﬂm%a@[?ﬁf'd?f‘.‘ 'b*g‘ﬁiﬁ%éfﬁ“ﬁ‘?‘%s ‘“‘BE{B% Me’%g'e@c
Sports Exefige. Fhis té&ﬂnor Zpde(sa;%é)n adpliion g § efadl NoS. A874\ESY; 5,821,397Sp569,825;

I ?xerc. 29:197-206 § . Preferred aninals for th§§e nodel s Je nlce and
rats. Theshbhigtél 37 %‘@Puﬂ‘éj 6.0 5y 184 x alhiprrporpisdi herein by THfprense A AEHRAE MO phy

such as cagtdid ?g ﬂﬁua%hﬁ[xmgﬁﬁum@ lanealay |ﬁ'oﬁ1l R i1t AERSE the iy BrGk okria MEBlIsS the PettRbaN,
conpl ete animal” i nnmobi I'1 zati on, and” reduced aV|t situations. Moddels of

nerve danagls icard be sekdatsr ooy picfeprarnged byaviechai 2ad Héﬂm@ndPﬂ§Hrs%%%BV%l of
sections of nen~es which imervate specific nuscles, toxin application to
nerves and infection of nerves with virgd, bacterial or eukaryotic

i nfecti ous agents. Mddels of glucocorticoid-induced atrophy include
application of atrophyinduci ng doses of exogenous gl ucocorticoid to
animal s, and stinulation of endogenous corticosteroid production; for
exanpl e, by application of hornones that activate the
hypothalanuspituitary-adrenal (HPA) aX|s Nbdels of sep5|s |nduced atrophy



PCT/ US02/ 07- 17G made genetical |l y-i nduced nodel s of nuscul ar dystrophy such
as the mutation of the dystrophin gene which occurs in the Mix nouse.

Ani el mogglesn@bgs kel etal muscle hypertrophy include, forpe¥aRpeysdodel s
of increase(? “Trmb nuscle use due to iiactivation of the opposing |inb,
rewei ghting follow ng a di suse atrophy inducing event, reutilization of a
muscl e whi ch atrophi ed because of transient nerve damage, increased use of
sel ective nuscles due to inactivation of a synergistic nmuscle (e.g.,
conpensatory hypertrophy), increased nuscle utilization due to increased

| oad pl acexbressiob ke gemetic [eanipnlation pdsotatiop hf senes diom; wigh RrGwdy-ereewae efls the

gl ucocorticoid.after.qgl ycoc | coi d-1] ARNARN referr '

" atrophy r’rﬁt(ﬁ%ghsfolmr’laé?lfgge ﬂ’ﬁ‘-"g} %&%l%% ?ctgcnéép\?gﬁg'%nemat i %r?] ag'{l l%fg%hyqqn%ggﬁo?@éd

gl ucocor t ir@erdafield NdUeAGde atanpplayd avdsired. Fodextample| thy coambt ragjordeas bs elirmatabhy

nodel that are described in _further detail helow The sciatic nerve
denen~at i 8h®% ?’@thfcf’rﬁlﬁaéfa B‘ﬁ%‘éﬂ“\/‘é‘gypér?éélleﬁé‘f'&j‘? F?é'of‘%?é‘"a?ﬁﬁ'ﬁgeld % SPPIER Dy t he
surgi cal RAPVRI refibnsd e teche@iRBnte 8scried NErWOhg5/337ghtan®@rwbeda/34006,a4li ¢
nerve, e.g., ii mce the sciatic nerve is isolated approximtely at the
i dpoi nt Alcemgrated dceidbyrefeffifca 3-5 nun segment is renoved. This denervates
the lower hind linb nusculature resulting in atrophy of these nuscles.

Typically,y i nnes@Ee@C;Oilg?TgspCBA%&upasceps fenmoris is left intact to provide
satisfactory notion O € knee for virtually norrmal anbul ati on. Typically,
in untreated amiofBbsids fdEeh®c BR&Redih atddRlaste Reth\iat Rechysofahd Rentian indoisdbed
30-50%ten days follow ng denervation. Follow ng derierv tion, tesii
conpounds a&r eotdiiteait, libsaries af keovy. compgurds, iaglydingpagyralygrodusisy s4¢h G814 hPUSsI on,
e.g., Viagml ankat | s9ﬂh8ifc cﬁ&%i%@%lo@icﬁﬂy@c%ﬂ@atérﬁlsﬂlno]udmgzﬁétcinf akidd duen CA),
to deterniiiie their effect on denervation induced skeletal muscle atrophy.
At vari oussstsohls paptidesminelydie et wat liorcd fcheepherped§ sragdos gertHanibrsss art

| over | eg cnﬁ{g'%tgr%al & iﬂbﬁ@&j@%aelqo]'é Ir q'i'b%l ”n?{l@ Qiob-hmt t'-ec%ﬁ ?rﬁt‘(cﬂtﬁgnd”l%s,
nondener vat €d egs, the nuscles, cleaned of tendons and Gonnective tissue,
ar e wei ghetlosplidpeptakt @rdudof, B napimyted o, mbhieradffrecibedr parsdlyaksdnsragndieyizded,

for exanple, by nmeasuring muscle Ss,. muscl e cross-sectjonal area

myof i ber _d)ﬁeggqpfggt@pi ‘g?ﬁ%rl‘e rauybodgs n@lﬁﬁl‘_fhr“%csﬁ'tl 8°tpﬁr81?e§i _’(:D_(?hf{éﬁi]’_. mppaclonal,

gl ucocor tiG@RicHc | REHE EhialibORB or RRER lchdif WRlbe@Sss, tahe Fa] IA(AY 5 ah@ Fho Bxpddssion
gl ucocorticoid to the test aninmal, e.g., 1.2 ng/kg/day of dexatnethasone in
the dri nkilitprwéregstentsapgdicpigpp-pinding tregients feesglapreandd 2 nor@nistecitscl e mass

| s reduced 30- 5[9%%519&4 Q)V\{hP%oq'ce Hadls QhrlesAnEt RARONRs A MHpDeS odlhoAnd
Concom tantly wth, or follow ng glucocorticoid admnistration, test
conpounds searehigy rchmobiies @drmat, the , ratwynali slegan ofh test cdsypoumsistivnud g simetug| on t o

determ ne .their. ef.fec n ucocort i Gol @y | - phy.
A var| oud PTIRLS® Far i HaY I aRe e b ad Rt B RSP fuRE &

PCT/ US02/ 18kiéh tafibnadedidctibisbfrtest b@ipoutids earedetense tiaf nuaberayblegt compbinds gl wost ba
nmuscl es i s anal yzed as _desié'ri bed . above for the ﬁ@ne{:ﬁgﬁ% on (g?&%:ﬂ The | eg
casting dissHeEd R PulEhip WEEY aichrrifatralieransutic, pagPoRRe. 1 Bty AR
fromthe K&S\@le@g@v&f R ORIGE plofteh {cq@thee ARG Etltheygentrbisdnl oF aNBGHRI dfStsIRdigate
20-40% after ten days of casting. Follow ng casting, test conpounds are
adni ni st ertbal day b nisasictoi %WClofOFWteé@hthgﬁl%u§%Isrﬂfa@ﬁso?f‘“\heaa¢?iﬁf“a§ﬂﬁfia‘f‘ iSBH§Tabf  an
osnoti ¢ mnqtjmgéjrm\)vcﬁ nggY(n’ i]’?lluezzﬁlt. ’BIE()')%P,O[IIAHBQ rotSadY a ﬁ)gagﬁiﬁﬁt{l\;& ggn&alﬂﬁ Es&tl&xfac@t on
| eg casting I hduced s ef'etal nuscte atrop?*ly. AC Various times ol l'ow ng | eg
casting, tdienrsent efithe CRFRtscqpine toe téndata (deret dnmths bictesioirkodapsan §rzidedoagin

descri bed c%l/)s?a (satn]:c?\{restor}%th%re Pis&ﬁ%oldgl?, cgr‘?v%x%!oh of the amino acid structures and refinng 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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One of skill in the art would recognize that in screening for conpounds for
human use, because there are differences between the human CRF~R and the
CRF2R fr ivmal species, there may be some false r
negative regépﬁkmahlch ari se when the screen is carried og?§ﬁ§h%%4ﬂ
Iloll-ht1111all CRFZR Thus, it is preferable to do the initial in vitro
screen using human CRFZR In certain circunstances, identified candi date
conpounds nmay be active toward only the human receptor and not toward a
non- human receptor. In such circunstances, it may still be desirable to
det enni ne awhehibex. Dh@g&heandﬂdabdumpwmeﬂdgnhﬂ@damkéhqbn¢ﬁguké@@B§N@WEtaI
muscl e mass or. function ui ond . ev r
 Candi dat edrdBipsRECAT R o oh e e rp o 6] ER00MR: EERIR A ERR
non- hunan s@apilip@ihe ibidMQ tof AstViighed . The I’incﬁlHlClha\de cbumiﬁetearb@ asfifchentasng md)ldcelmel of
~screening for these candi dates na% be perforneg n transg;qwﬁ a% | s that
express  hurelnCRARSlopRiildiesf de ig dreliha and extrageliylar fagpy b el RGO 08

i ncl udi ng,, hyt, Q&ﬁm&%g‘ée‘ﬁgaltlﬂfonthE rcgfu%tn@ GPCROEtSire 208 IHO@RinPtiSHe fHing
goats, dogs and non-human primates na used to generate CRFR t ransgenic

ani mal s. Mcbeelzng T at sl dﬂelcwcef@ﬂr@élu ahﬁe@cawéoadmé P (128 Fewsa ety of
techni que?zc?ilizemzca el Pucy Ac d4§{]?07%x (@@)95132619 §e9toh ng. M)dé'fl‘ﬁeri‘-l r{?puhbwﬂf“ CRFR
transgcne ani mal st roduce the founder |ines of transgenl c ani nal s.
Such techm;qg:@sfcwagjamde)evdmtmear (5ne40-448rk 2% t o, pr onucl ear microinjcetion,

retrovirus-nedi ated gene transfer .int i nes ta
enbryoni ¢ st emQEs Ff?q" s P BNEP ] ‘Eﬁ‘?q’c?f ‘ﬂ]ﬁrcﬁdg’l LR q%’?%’ﬁ%&“@% ﬁcfnngge

transfer. Mhblier ﬁ%‘%}ﬁns-r Rahaby thaturdesof dmpdings tbrbe atpmed b@fhe S&edn&igalhetli\ﬁiscl e
At rophy The overall activity of CRF~R can be increased by ovgél?x ressing a
gene for ORRERorescot invepems dheaiostegesrahofoheseri-thr) DR K progsa dPE 3k iNAlseWanet ' ve
CRFzR i n t[ﬂ% ARRGQRS S%tlear& é% USe, mﬁo@()ﬂfﬁ S%ﬁrap&scb r@ﬂl%ﬁ@dﬂwfﬂm%)v% by

| i kew se overgexpresm ng a ge€ne. 'Over expressi on of these genes wi| |

i ncrease tsherdl of dh vaednksuit aan mﬁzmaabaswoﬁ gonmtem}é an¢/eigiRfopristany) ceRpaupdsafor

nmuscl e at rop 02/ 1 1 107 1t of
iliterest SH'& ﬁit ﬁ‘é@ﬁ'éhe]fﬁt?g%{ { PEEEBFMEL agt ?Q‘ g SlQexl r gsg; g@@ﬁﬁ&l;ﬁﬂe{: ﬁgo’ﬁﬁé

subj ect. ThesRoldeRE Qs stdie I\xldni&nhbuDOEﬂ(ehaveta tbdttan a‘:hanlcetc!f beang eligandsr utqother
adenovirus associ at ed virus, i.ru Vi r e tor

addi tion tREOEHRANL GHY by PR IE[rFa?{ t‘ﬂoé cgg %P]i‘ E‘f‘ Bﬁ ét (8", % MSFOUBOSOWE
gol d part '&h@ﬁzmgt(&w tﬁﬁostwmgl rm‘stprbgam%ing Rig@ificdnbie sIBM, amﬁﬁs%semeue@t or,
containing the gene of Interest, into human tissue muscle), |2t.

Phar maceut searalics Eopwahl sitailesndatagaggs wbtcmncf%ﬂ‘hwen@aﬁé?%wéhle o als Cate )

candi dat e [ ut i i r h 6Lqk bed
herei n oaReBS Bor Rt SPAF SR SRR, ol bRy R IDIEK] FEEXAT o

at rophy, orsed @ tonflis DGR seggritions)sulte ehymies tibrapdsyof cpoppinds tandre sderaled esent
i nvention en ,orrtpa?sigle met hog nd &9 t05|t| ons for nodul ati ng skel et al
nuscl e at r‘i?ﬁﬁ&"?"f' | fepe g wn Gegugs 'fm‘? fiuted to, skeletal nuscle atrophy

i nduced by disuse due to surgery, bed rest, broken bones; denervation/nerve
damage duevi o s§yrddaing 86dack toNdenitify :Cafdidnd QumionslsdbrgeRenlaiinf dSkilauMaikease:
gl ucocorticoid use for unrelated conditions; sepsis due to infection or

ot her caus&és,s—oﬁﬁﬂﬁﬂ%t limtation due to illness or starvation; cancer
cachexia; chro nn i ~| A X

failure; sarcop |f15‘ %‘ gne Bla&é‘sltl)grﬁ er gnﬁteldgggkelg%u:@gﬁ]lg %?E{l%b%s@?xg%é
neur odegengétRdds \be sdlécsim @lsﬁﬁor n&go restsdompafnd RS 1d’el'n’tifyécandiliatelweldounds that lumwlv

skel etal muscle atrophy. It is not necessar t effective c

denonst r at Baabsed fa Pé‘i?@&‘?‘f‘icéi’ {HFrapgiic Cepip e“ty°tf Pez t%&ﬁ‘f‘g %F?%d?FE "}vencs!lp())gm fic

. antagoni st rgifl?égtntlg{od@?of &Qéeﬁﬂg (LIRS fof thel @bt B tU (SRlezReﬁl:th.té URB.{R
effective, nonspeci f agoni s Alternately, this _|lack of specificity

may be addprebaedr bggnmidm agqn@hmétfceéle@f,@a%ﬂ"cﬂﬁ&” of REa G §ishad grpsdnctionhe
. candi date conmounds. or. £aRdi.at €k RS AAGYLS cOMPounds i dentified by the

screeni ng
Because CRF,R and CRF,R are homologous proteins, it is expected that a certain

proportion of agonists for CRFZR will also function as agonists of CRF;R. As discussed above,
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met hods of the present invention nmay be adm nistered in conjunction with
conpounds whi ch prol ong or augnent the activation of a CRF~R or of a CRFZR
signal tr hon pat hway. These may be kI T OwWIIl COnl p fiar

et anpl e, ‘?ﬁi’gfgﬁ’?i”f}. ne, or these conpounds nmay be identi fiogé%@gé{‘ﬁéﬂ
screening nethods of this invention to prolong or augnment the activation of
a CRFzR receptor or of a CRF~-R signal transduction path4vay. Dose

Determ nati ons Safety and therapeutic efficacy of conpounds w uch agoni ze
CRFR can be determ ned by standard procedures using either in vitro or in
vi vo t echndivaginest (BdnRomndidss witivetonexhithi HPAaryge e p@pvat PqdystoBsOfar e

preferred, although,compounds w.t,h I. r _ J i.dj : 0 ul i f
577 0 0 TyOU8. BETPORt T e R AP R MR Rl e
The data gkirabioedadtivaenticnePA axivi Thaefaredini addivibv & tcoxnipicstgiopadunds mdherr

_ pharmacol ogi cal techniques can he used t.o formnmul at hu nge of

doses whi éhlitrdg agivalg &$=.‘l‘el'|ﬁ‘éc"ﬂ?'é’1tdé°r ‘?rgﬁgedggre“‘f Pséso(?icﬁ&t?%énﬁﬁgﬁe{aﬁo%m W ch
the ci rculf@}tsiﬂ@aivgggmatcrf@dpgm Oheh BOecERNBRAMAS: coysouhd) 89ead EditthcCradatryentraiki mal

Wi th acceptable safety. The circul ating concentration of the c?erlyﬁ?und may

vary dependithes dronichaussls roplys frhich g npp rekteddlp neysefla glystrapliy t iggpreferable tat
adm ni str %%6' Aihidafd c%mggﬁngﬁﬁee QLR ERR. PRAISIAME c?rléiﬁl@tc_lé&ﬁﬁdﬁhd Bk ded the

side effect's are acc . Such matters as age and wei ght of the patient,
and t he | ifiié seleamnbéor RFR tvorsaeCRF R (e, $Q6thd matctastive eainstheREBremedanntal

manner. P cogenetj c .a hes.may be useful, i /M. 7] ) nd

sel ecti on, e S0 RCTEARYY 85'?02‘57'6%@%“?'&“% 1|c’#ip(r:ez£€fmb6>bg% gf% qd%é{cg%os%%u%y i on
and Use Pharmmaaed shdibs BASReSbisirans afteficfiuse coicdshidnitupatii dr tohinskebet al
nmuscl e atrophy in accordance with the pr em ui vention ma% be1 ffogmé;g at ed
USUi g CONVBREHIas ryFrapBiIch gt BIRY e denelisehgaph R8T PPY SRRk dNF g &RER riers
and exci pi,efts; Wil @s&QAIRER ifub QDS dRtropHidsS Thiky B tic@Ratdke® o @falhalsitophicdyi ded
in unit dosage form As used herein, a "unit dosage fornf is a conposition

e
of this i nvempeud of dreniseléctigitatataarbiass by CRF BRIy welhgrotir SRFfhetver & sigyfpy apl e
for admnistration to an animal, r - il le&fer|bl y a
human subjcg%cfr%rait'ﬂn &It n‘fy Ip%feé%g'e,pr%r%l?&?egg%g 'gatggg‘&w #%%il%zli?m%?a%tei ce.
PhannaceutdrRrgk @e6PQRIFIR, ange peferitdy fiOfaidibdd¢cad: fialr moke Iprafi@abyly bgt, sefectivedranpl e,
i ntranasal , transdennal, .inhalation, parenteral, cutaneous, .qral. or ct al
adni ni st r &8FaR vespy CBF R (gdnfhpdivinef B‘ﬁ,ca'f tep?‘?éﬂpﬂ‘é'@e'ﬁtsll’l(’:sza‘n“@%rrsﬁ%}%rtf?lﬁn may
take the fqkofd i@ R SARL HARSULKS itGRHE B RbRGréfablphiak tacehpaindal Iyl
active conpound and additives including, but not limted to, binding
agents, f iagprastdor CRIBRI Wk bsing diraftiat agpisines CRER. v34epiargndgiintsPorke bl et s
may be COE{%&?%Orelhth'LH &.lgfn%ﬂ{ t%ttf\eq{gﬁlgugﬁ d%‘f@lof asHiaNLiSkatigt :hﬁrﬂ)o!eﬁlﬁli st are
o,

not limte syrups, suspensions or dry products which are reconstituted
with |iquiatopehivsiile thefaoti-etreme, cfconmedisted ghredsd hhFRBRotw Salenipngdt PYe
conpound and_additives {ncluyding, b M.t ed S RGPS S,
ool ot i TRt oo SRR i Dl pl8be i orBll flucrBHRRADAL MAAREN
flavoring compln@is @il oSMesd eginkgofalgelRIR oe CRF,RPisagmeadwdukiosalin hoaposi t i ons
for oral admnistration may be fornul ated flor ﬁ nt r%iled rle[ aﬁglof tlhe
phar macol ogi calf%) SeEeingor BHpRIHME SVHSh HEPately Wil £ Bagh ] @i Bratl o musce

i ntest i nal 1L 8CHnctioR thrbdgR TRFLR BMhuGhs, [thd fréfeirédahit R, initign COBREWNAS chokd use
according to the present invention may be delivered by, but not Ila‘tDed to,

the fol | ovungsior GRF:R ivejthi a0, anpyesnerid seaeoee Bt jsrereais thagril) Yo denticalde, spray
utilizing ehhhely r%rgﬁlscwrdbg\ﬁ?ea J: A RB0ALERSUL 10480 1D100ab! Mk SpréteraBlly kst
prenmeasur ed Or non-preneasur e oses. The pharnacol ogically active conpound
may be foroinpbaidedilMictsare@8d agdivst § RureG980&c POTE CRBR, @/t themost 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 CRF,R 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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appropriate fillers, vehicles, preservatives, buffers, etc. For parenteral

adm ni stration, the ' pharmacol ogically active conpound may be fornulated

W th acce\pbq@)‘,@)()mpym ol ogical carriers, preservatives, etger@Reh/Perepared

as suspensions, solutions, emulsion, pomders r eady for constitution, ctc.

for either bolus injection or infusion. Doses of these conpounds nmay be

adm ni stered by a variety of technol ogi es including hypoderm c needl es,

hi gh pressure devices, etc. For rectal admnistration, the

phar macol ogi cal | y active conpound nmay be fornulated with accept abl e

physi ol ogiverals GRIFIRi én%preﬁgrr@is@ﬁtvm init ZSCY@E‘@C crgpd e upe - RefsR %‘bﬁﬁs“f‘?‘lﬁ‘rl es,

. enenss, etag’ldsF%x CHla ﬁ:'zi!ts V{g]d% ?dtcﬁtﬁtllltg@EQtIPq\I(?EQLﬁm&Ql ﬂgérﬁ:lﬁ} &r)éatéctl‘-xdnve
corrpound may e or ed accept abl e ‘physi ol ogi cal' carriers including

| oti ons, @mzi,l 1Hanefm$q SEQdD NO:2i Ndoe pmfcaatexithie mrtst)cognppatdc fwilt y@e:r@eadl ztgemstraor

. Iongtermadmnlstratl P al |y active compo
appr opri alhlém%{blﬂlo’t‘%e\}aééatgﬁa‘# th E ef%ﬁfcbt ’gxb yné’F EIHY i ?0(5 Cﬂm%ounds

material s 7whfcﬁ%ltﬁ|1§uel)e&§l be B tb@cgflﬁfcmdélaileﬁhsas nﬁssdﬁmﬁfctlw ﬁﬁ&bl&h\lm shadiesei t her
injection or inplantation at nultiple sites includutg but odt lumted to
intr arruscuq1&?“@%‘@%%@0&@@53§r°P’dE%~°tPF?5‘?§§“ whigh Gepipe t5gontrppiate

phar macol ogi cal Y & GUTRRUAD iRBMioR SrA Uik RbIE LB 18ch BYo@hsi SBEINSIiSE,

devi ce. Mbni tor—r:h%g?egﬁéo Effe‘%{rg Duri ne 1& inical Tri allggll\/bn?%oﬁrjll ﬁgﬁt he

i nfluence ho‘fvcvcnrqmound@‘ {sefey. as ler: des porappupd én @ﬁpli*eé@él'%)ﬁm@mpéﬁé‘{dl Wi thy tgm CRF~R
can be enpl o 1S .C ree t

trials. Fofcréz'gﬁpl st ﬁl}{poufl ?S g F}{/lé%%tseg 0 §%g%08%2%§{%§ g&twtgﬁé
screening ag&ﬁsﬁ-ﬁldh@dldaﬁd’aﬁas ef CRF;Ror eﬁa[IER)lFaRaﬂgmkltrBI}demICBﬁﬂﬂl}r @C QPIease
expression can, be assessed. in clinical trials nts with r at risk
for, skel GtRIFsSRDOEICREAR (% SHRF esages. (A3 eiTan al??’e Ehp ? etf‘?gprﬁsﬁﬁﬁ ‘HHLF Pt n of

the test GOERAUDURH RlamelRe chfiudsiestichdfandidie: CRFPMEGarOt dsiBropaduladnt can
be deterntitted, for exanple, by observing the chanqe in skeletal nuscle

mass, skelskdlel musele|rass gndwichen.  Bowersermealyniralikahs Toft IRE5el @ Breakddwn or
quality Ofpr(])\}lc{e? anﬁ%%l'ér v thﬁt {%O%cpfa R RRY 'reﬂlgc %*edoﬁbéundsrmﬁcl e NBAREddN
human subj'ects are known I n , art and include, for exanple: treasuring
t he girth cofp@mntsy miich tmeeaBurhérrgyestigatidngn aidicdonldesiswif streching. [Theskilled ertisan

h
copuL 1\ SIRESaB N TP RSP G Pl LS PBRY MEPPRLO% .,

fiber di arE%InScﬁun@sr 2 B0EXNE Bfmbbuitd WhisH mexEthEthh’tﬁ ﬁﬂVle‘tlgatlobe(ﬂilHSéslleml tht ak witliscl e
mass is correlated with skeletal nuscle function, mJ Cﬁ ﬁé”‘g’%tl on.can be

used as a AQrPOFREEIFEIIRETY DI hRRIese HRNCHHPS AFcgisHRK ble yrefitstssed

usi ng funCJ‘tl Ogﬁ%lcﬁ@a&H&WQBﬁ oufid gcla’uvéttf)Qﬂft‘ig:tr Qandﬁdﬂ% édﬂi’p@@d@f For GhdaRe, Of
s5ner gl st nus or cont raC}tDI on characteristics found

el ect r omy ogndigati wmpeadrichgstivates CRAR 2 WA) nMybwtinet 35,180 § FP ‘?fd)@% ngpgesgthpnes y| ¢

of nuscle aLr %PCHX‘IC(I:\%%S m%§"f5§§4 bhﬁlﬂ#g'%ﬁhﬁ\ fogHat: b9 tﬂe%\(i‘ﬂkcﬁar@ganarm)nﬁle@tcd ds or
anuno aci d§°derivatives, i.e dine, 1n the urine or blood of
a subj ect .subwr ofl thewhedidaof cGﬁpoundADIdicilﬁﬁddl g(q RrsPAFEIUSO 26 GaiRG fou dirtheet hods

see Appell, Spurts 10: 42-~8 Gl sure | ude,
but are ndfvesiEatiy ‘eoé\/b ge Weof exayuRle Gy @é’f‘?&ﬁ% ‘%}h"%f‘ ac{wm ¢ aﬁfa?concﬁ%r'édrl&g l;Jst eps
t aken bef Qeg thand00 @M highbbd fubthcrttétedlin B asitall rﬁcﬁiel dEXRdVtA mta s atiqphe, vthereas
Construction of vectors for human CRFzR receptor. expr-essi o;‘ The human

CRFZR { hCRAesRpbmitas bpskaid woulppeids dirdr ged. pihs pijhed 3ridsap uilt A /EPBHAH o

ol i gonucl C?Féngﬁ’x oh &L ng'gﬂ?n %FE t%&ﬂboﬁ%ﬂﬂk Eél&teﬁ hid Tiow @R Po&fives BR s8R &@QUUUHQ
at the ini at| n codol 2 |gonucleot| e) and one containin end
of the genecawint @bpuirtmy dfHest soroppusdsdeill be3dentfi¢dpsrmandidagn FWPUI&F,@“gWﬁt ﬁ'@%l zed.

) These ol i gonucl eot i des are pe3|gned to contain restriction endonucl easc
sites whi cHORFE"EY °5r€s&ht” i n the hCRFzR gene with one unique site in the
5' oligonucl eotmasﬁ&\@b seendidbdcabeairbelowmagbe formskired otta lot cemni@mucﬂlﬁ‘aEer gllse in

. the 3" oligonucleo ddi tion al i onucleotlde C

pol yadenyl %Iewgé%d:g‘?@nﬁg%%b hﬁﬁé&%‘é‘ Vapgy B 8“t§¥l?r§neogefd' ARt Ifugrr%“ﬁunan
skel etal nysoliged, §or@waﬁm§ Ak, f O réaiend b vemSladied Q\Jieﬁia@cmnanam peavideéct i on
(Conetech Inc., Palo Alto, CA USA). Using the above 5' and 3
ol i gonuc ewith Gekit, eth@oniyeRMIR! MRS nseatvpFFPleamples. Peferemdicrbouius mediz-
skel etal muscle cDNA usutg the AdvanTaq PCR kit (Clonetech Inc., Palo Alto,
CA, USA). The hCRF~R gene PCR product iggpurified fromPCR arti facts by
agarosc gel electrophoresis and the hCRF~R gene DNA fragnent is purified
fromthe agarose gel using a purification product such as Nucl eoTrap
(G onetech Inc., Palo Alto, CA USA).



Cl oning of the hCRF~R PCR product into the plRESneo vector (C onetech Inc.,
Palo Alto, CA, USA} is acconplished by first cutting the hCRF2R PCR pr oduct

and the RE{;B%%H gector with the appropriate restriction @ﬂ@g@dﬁﬁses SO
t hat the " restriction endonucl ease sites are read l'i gation.

The pl RESneo vector DNA is ligated to the hCRF~R PCR pr oduct DNA usi ng DNA
| i gase, fromthe Advant AgeT "PCR C oni ng Kit (Conetech Inc., Palo Alto,

CA, USA), according to the nmanufacturer's reconunendations. The |igated
vector and insert construct (plRESneo/ hCRF~R)is then used to transfonu TOP
10F' conpet ent iEonc ahbodowht, shq @veniet advidenc. methed éor AjcteeningCane psmpre test

Transforned ce | at n LB/ i ng
" agar. Wi f@“‘%%'l“lﬁﬁ?@ kfgf)@‘fjﬁf“\/éo"&q()b"ﬁgeést%%a'r"g seFjézlc‘liS e@gﬂ% of h‘gén\}ﬁ lﬂdmg
cul tured bpa b&Bngoaat UM refhas ﬂl‘édvemﬂdﬁ'ow:ﬁmltﬁd)irat "écindaﬂy nhe d‘dsuyls demdchm:\é\s of
~Purification System (C onetech Inc., Palo 8 The insert, from
at | east d¥ebaEngHpeowes ‘Efé'éft@ﬁ‘ﬁ?gd*"?‘cf‘ lé'i’FéﬁgrcémP‘H’& knggn F&%@Zﬁ B RERI e
correct. EF@@&?‘O gén@e gtoeme@ cmnﬂg.mé‘ a§c§ @ Mt trROneuRCL B hIB Vel FSBEmpdded.
pl asm d ( net ec I nc. / 06~90s rcT/ 0so02/ o~. ~~c Palo Alto, CA

USA) are fThamsfect ERFR tnhy plﬁwr f)(r ee(ds prREsing GRFRomreme fem, of iselitedd BB, or r ect
sequence i LB RE e H 4 &btdgm&%gi%aﬁl PR *RFaamalI,g ﬁBéEcﬁéﬁE}\ A ikdn

(d onet ec ed hcrIﬁ*ml o] S st a transfected wt
pl RESneo/ bb%&ﬁ&dmﬂkfmbé; gehcotiely Gy ,c'ﬁfll-lalbclcd:g:ultomm labei¢d, ﬂuwnscmﬂﬁwletfhe

stablytransfe ells (H / eo/ hC ), .ar

pr opagat e§HiPn2 %‘E}#’é’“ﬁ“é@%ﬁ gRﬁémg%ng?\?F%qmg %@E‘é’nf‘ﬁl nlhﬁéml 0% F et al
bovi ne Sercb‘r%cfll@sqnﬁtbﬁﬁho kRCCRFRP&h&: aos}eHLQ:.tloxCA théﬁﬁ)tmt ﬁemeﬁﬂmghﬂ’d/ wtuidgottl@eny ci n
solution (Life Technol ogi es, Rockville, gl ut am ne

Tecl ui ol ogécemor, Rstsky Fadnans WbDylsnaé#dclﬁewpaé% r&‘ﬂqt P gorel S%f&l?leﬁ Q‘H"‘fcé of test
Technol ogi ck hATE e BeenMeSRBRON Hio FdGhS AN hdRglin the
at m)sphere8l§ E&c X%kslglgr%' ar ac erlaz?édeei‘nore bot h CRFl bi ndi ng and CRE- LUC
act i vat i oprdsalct omd slgerex pd Syrasein @ll@ﬁlmglgem‘seam ctbi@dmmﬁtceg@mm &om aggonsSiGanpl e

. Cells in he, hCRF2R rece e | |ch
ar e appr og? E ag‘élﬁ'f)g g‘b{l}f)lag%?n?e Al pEes ﬁ eEntlan%g‘ru g&rﬂdg%d[l 4 é}y@h}ﬁputl li zed
for furtheagceamal m@hgawmzbqgmhoﬁaepemmm& ﬁctpmguﬁamymﬁzecepmmm ng

| f d f N
FEkob3) Crbtisel Damdies P rousne R e kU Ot s Ss B RoBNoB gl o y1 yoi ne

coated plate. %LALée are £8a9edo | discRNnERY %R%M@brﬁmh@l Whitlg bihd Wedifeal toovi ne
sennn, penicilli/streptonmycui solution, L glutamne, and non-essential

ami no aci dCRE:R3wCompared Bith CRF Boe dssays deasribedabaye shayldbs smadvaed 45me p AlkBat ed
over ni ght fure bt En bRy Nithof CRF
coval ent | y“in%ﬁmﬂce H"Eﬁir”%&gf{ %E%) i no{\/E{I:c/l %EL)‘?% SQTechcnr(l)I oqi est

Rocl cvi | | egcoMB)narlt sloﬁ&% SedRFR k QeI mpeetseumbmhcfonnsmélCle/ﬂ may be:modus;l\)lsm%
added. Th | s are jncubated with t u r

t enper at ur mP %?PS\R%%‘H@B&%’“II? WLVl "nOtp wc‘)”s?% E t[‘)u??“g'r lé;aéj?e?lnéla elé%ﬁﬁa

magnesi um Qpde GAICRFRMdntains Qll(;F@‘ﬁﬁﬂCHn@g]m tyBQCtIW bhdkgroulhﬂlgnall:q)tddmmd oy thche
final wash, enhancenent solution is added (Wi

er shur
and the plrageator s/hick apngs ot Antest Myt bs) %P@CF&&W@H"% W%l“ﬁ °Bfar"% n ‘hﬁaé‘fsf‘he?@‘bur g,
M D} usi ngoa%;ltkgoﬁw:g%§ EHbO Rt AR (Bgraaﬁﬂmﬂzp'bf ﬁ@@hbﬂsaidcmﬁmgleﬂﬂlnﬁtganadf&hé’ Si s,

| og doses o ranglngfromlé to 10(-3) Mare added to the ceIIs
and bui di nsggxaln&blylzﬂad GRItR whishtihenotlo e'ﬁQfESt eh’vldUSFI“Fé anigeaen CRURPHIEY OF SEIERtNE | ng
concentratj of upl abe] ) (CRE R REGHTd) Carlidddd For
conpetiti Vaé]%) Sds Rl,low“ bl 8133n%: | on of MEM?%F I's added whi 3ha| S %&B

maxi mal , im(Cm?t;IBsdD:f:u\hb mlllastgqssm (noaxdtdcttmw QR R«acym?g concentrations of the

) E:J(Z);Tl()(igggogf ! nt]?lraﬁgthér e%%%lexﬁ, t%’e mvenuo tp(r)orwda\ ¢t metho sI f(c))rn sc'e‘eseﬁn% te%t']'comp\gﬁ?\dS 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-bascd assays include the steps of contacting cells which express
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PCT/ USf 121U7~7G Receptor activation analysis is perfornmed by seeding the

HEK293/ CRE- LUC/ pl RESneo/ hCRF~R cells of Exanple |linto Packard View

Pl at e- 96 \(Baskajoss | NC.. CA). Cells are seeded ui DVEM nedi,@mugm;@,(,ni ng 10%

fetal bovine serum penicillin/streptomycin solution, L-glutanuiie, and non

essential amno acid at 37C in a 5% carbon di oxi de/ 95% air at nosphere and

i ncubat ed overnight. The nediumis then renoved and replaced with DVEM

(Life Technol ogi es, Rockville, MD) contau>ing 0.0l % bovine al bumn

fraction V (SIGVWA, St. Louis, MD) containing the conpound of interest. The

cel I's ar e CREgh of KRFFRamedl of ©st dogmeund gurcentedl a8 @epsuriog agppvetignbribedBRR dw/ 95%
air atnosphere after which the diumis « I washed

tvi ce v R By et oty CESPIPhR of FIRXES AR b panBhg, NP

MD). Lysis Reageniscfidantigabackeound edibs above VERFRssappéeeno adgedhioogtt feeerdlashed

. cells and the cells are incubated for 20 m nutes tgt 37Cin a ~% Cﬁll‘@on

di oxi de/ 99feEnt PawYS MBS Gicledl |G derenting P Be &8 BPe-- doie theyeht gt

mnutes f : ' | t i the® paftiva . PRMided that

di oxi de/ 9§é%n§|¥\/r§&§{&)r€r)lo@gﬁgﬁgfﬂ% t?tehtc m‘%ﬁé@ tib ﬁ%ﬂ%gta?%g,opﬁu%i F;‘ier aggépAssay Buf f er

and Luci f grase:ssss aythSubstupatmts($Pe oreeqs i the partivildi edrtypa Thusr &0 gargadort o t he

cell lysat and |luciferase activity guantitate Lng . 11 -

Rel ati ve gg&ip\ﬁcf“ﬁ?"&i” 4 AEEPBUNG a%c’ée/t{}% 'ﬁgi lereﬂlsglifqggér%lggﬁ} %J @E&Q?Jrﬁ%\%g%fe

f ol | owi ng uRXRRSH &clt Oype Fomatunden,Oint Hie, lcowpds ORFR uciskdetasreuscla akphyceh |as

whi ch contain the CRE-LUC construct w thout the hCRF~R foll ow ng exposure

Lo compourlifereaheiiiy o Opg ke ol ehc & SpUd eChaalR Jar B 08 g W o

I uci f er as ¢t &P R Sigen@fyild GRERR ORPREadohists HidSpeatnt S tkd sdhvadyp®] Wwhikld réceptbhe

presence and absence of a 10-fol d excess o?,hCRFZR ant agoni st. Exanple 4.

Screen t o apifeten Was reeapi¢dd aAssays SPRTBRARIRS BREBnqHy of [thisgsi @ lul RARYAYS 3TRgnOWn

activati on @ ar?RFZR and/ or a CRFZR receptor signal transduction pathway.

I dentificdlion of conmpounds that prolong or augnent the agoni st-induced

activation of tRoeexaipteRfier confactwi@RRe-Rstsogpaind tlysarss dithe ¢oln canebie pvemgred v ol ves

a variation of the Receptor Activati.o say described. in E;Ba le 3. .
Specific a|a|sssf}yedtfﬁxi igduction. cﬁyﬁseﬁl%sﬁé uﬁ@s ] é%&?rﬁ%tot(lﬁféa‘f—’éw3 30Rse éu_s 1S

CRE- LUC/ pl,RESnE @ hEBReR KIRE 8RL ORFREIM Dedhutcos Racdompounyingy tel srsreindfs {fRackar d
Inc., CA). Cells are seeded in DVEM nedi um cont ai ning 10% f et al bovine

serum penhreigh CRERst qr by tanetesineckagisty  tHA CONtroy FRIRsFifgnp are TRigYERE defermilinga ni no
acid, and s ' - it B Car PeRrRi onhdedaao ai r
at nospher e‘algtrrl%y ?E‘%ﬂ%&lﬁgﬁlwg‘?rﬁ%sﬁi@élﬁ? e r‘fllgehd?c&%]mil@s1 q?h%n renoved elmd

repl aced Wwbipar&MED/AMPS leveT of: bllo lcomjaats!, wiRog bpst ¢dngourdDind glome AP Vevgl . ©lls %

bovi ne al bunun fraction V (Sl St. Louis, )1, 8 in. itlQnto the
conpound SPRRHTdEY ?.conﬁ;ﬂlewg‘@f"%ﬁh?e&f Hééhhcﬁ "r%c“llj%gt%%{ggocr F %US? 1%(%%? lgl&g't I'§17C in
a 5% car bare @itQsinfendalhaics caMPBRekRtif tb etie ahirdltodBound YWONTIER¢sUGR' theUS

PCT/ 11502/ 07.t71 the mediumis_renoved and the_cells are washed ltwi wth
Hanks Bal dfft&emmsand is dpraasing RAMP] Wesoe SABIEY eDe ORSE RAP) €mPRAS) the e
Reagent (LRR®E3 ARFR: expllyf?sﬂig%glm linc¥Ind b)ccll Bnctth@ s @staaslyttie dabe cvpdRal icdkd s and

the cells are incubated for 20 m nutes at 37C in a ~% carbon dioxi de/ 9~%
ai r at nospleeeresthe GRER, shere bothies therselhbivag have hegpreatedywithoresticanpyad 1 Hi thowed
by a 20 m nute inc L.on T Texd! 9% ad ; her e.
Al tor thi 9o ROUSET Baater G JREL h e TuT R ERRgE S BRIEICE, Sy Fnonap
Subst r at e dob¥ eregest OBRFRs, Midis %0 mdicdiion that eheaeht! eminptoond dieyateet AMP yrar@esitiond

| uci f erase a]ct ivity is quantitated using a lumiioneter. Test conpounds

whi ch sti PSR uor escence si gnificantly above the | evels of control
untreated cell gy jadptdific &MolREhT @Mthd Mlentiad, icAMPOREudtion Gehtastensith yhe e of

. consi dered candi date conpounds for regul ating ﬁBel et al

scle s or
finction. DINA censrpgsedanpe Hs<sAMnepasve slpment fipked 1 ARy {,T[}J M%ft?évw‘?*z‘r’%ﬂfﬁe(/el y
hi gher | ey - XHRhE CRFRSCISRED rehStidr SRS infudg el bdaioe
. conpounds gglﬁeéc% ib%hl?%?lﬁcﬁgﬁ%u%o%ﬁg%h%?fhat actir%at e%%R%FﬂRC’ are identified
as i n Exaniphited 30, chiprawghen¢ol rabaywanstsraso (GAE). Weiferses styeurondy gxwtheigsos grompl

CRFZR over, CRF, R, t hese conpounds e agali :

EK293/ C HETD AHPESREo PR, (o aiTd CpEreSEhe SRR 37 ARl [Thosilias:
descri bed Fdlbwingaciohee df tax cgipto thaadst tompoimdne [URF RpohERENRXpEMNLONsBYybence,
Accession No. X72304, is used for the initial PCR anplification. To
determ ne how active the conpounds are ggai nst CRF~R, an activati on assay
is perfornmed essentially as described in Exanple 3 except that

HEK293/ CRE- LUC/ pl RESneo/ hCRF, R cel | s are used to seed the plates. The
anount of fluorescence stinulated by the conpound iii CRFZR expressuig
cells is conpared with the amount of fluorescence stinulated by the
conpound in CRF, R expressing cells. Those conpounds whi ch denonstrate a
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Exanple 6. Screens to identify candi date conmpounds that increase hCRF2R
expressi on The sequence containing the pronoter region of the hCRF2R gene,

begiiiiii Pg)z)‘oeg(menough upstream of the transcriptional ippyjRbdereite to
contain all the regul atory el enents necessary for physiol ogical expression

of the hCRF2R gene in the appropriate tissue is retrieved fromthe human 43
'O 02/ 069905 PCT/ USU2/ 117~7( genone database. Two ol i gonucl eoti des, one
containing the ~' end of the pronoter region (~' . oligonucleotide) and one
containing the 3' end of the pronoter region including the transcriptional
start sit eu{nBtatedltd daenndlealnt el @ympmued’s yhilit és ingrsake cAlEslevels dand g drteratiiedes
~also contain restrict on en,gn%ckﬁgﬁe sites which are not present in the
hCRF~R gerf&" ?@8&W§¥6¢b)f% e W A One uni que site in the s’
ol i gonucl eot i derhaaslis asehil ff @is@Rday Rdithpkame esfor the RAR tﬁxmihgmsszlyd&snbedlab@/ej n the
3" oligonucleotide. The ~' and 3' oligonucleotides are used fo

. P

anpl i fi catekesnt Bt ehe Uﬁlmtfﬁhaé‘ﬁé’a?“é’g%fﬁ%ﬁ BFSfeTRY PHest P JHAHIBRRAFEORAE Which
(d onet ecgwleyg s[auéﬁéilf} s'%_‘,nrffeam %ponls{asﬁ}CMS leetoh%oPcCBl[kbﬁa,logAdﬂ anfiageseam c
PCR kit (Clonetech Inc., Palo CA, USA). The hCRF~R gene regul atory
regi on PCRelbréadenngl fgll %Eﬂlﬁpé’(?\sf ‘PGBW@GR °a$1f1¢eff‘édﬂ§°hb:9mf&§;fa¢ Ggataining the
1 ect roPNaL oo Sndd by NEHR-BRDCLSGUALO byl HRaRNA ERBENpdrtr
purified f gol arose gel I ng a ur| at'i on product such as
Nucl eoTr a&le(lﬁltﬁ)ﬂletbelﬂhadtmm sighding prakding, Fm;\athA)a wild-tppel CRFRO6r CRER AgRRaR gene

regul at ory region P roduct i.nto the tor.((J anet Pal o
Alto, cpishg fused tﬁgég ﬁfﬂt‘?”’s’ﬁé‘&lt“ﬁy‘"faﬁl‘vﬁ‘g’ %Fr o %‘Ef’dt(ﬁ@r teé#p en?]sg %‘r“g'% ["atory

regi on PC'%meOCRﬁM%n@H@f IR QusRIRGITReik. YSIGLA@TR Vil bl YT/bAU8 PADPIGOPX Sat B): 385884 cti on
endonucl eases so that the 5° and 3' restriction endonuc| ease sites aLe

ready for (19998t i Bhw.celly ghavld olio refershdy peserspa nuphe 1o chaspgierisiesy frae R'%ene
regul atory_r (‘Cq@fmles@@d e N@r EDAplel BREReiROM t he
Advant Age ‘iadsl%C%q'éD (E)%lr]?lZ %9& 1i‘z{%é|§5rc1)let§et)gh h Pal gM Ig ) peU )ecné)
accor di ng 4 sorobgiadurtionubfzcERE ecpb@er Igcmo(nhm@mmrdrh@bl of héMPL @éﬁdIHOtvle-‘i:‘ia@?b“end

i nsert cons truct. i s tr f.or tg cells
(d onet ectf I"'r‘i‘?{aam%’&fté%gﬁ Ffis(e) U§ 0 "“i‘?{‘ém qgselgf h%’ﬁgg& gl FOt L klﬁql" 5
kananyci n gpftew mvﬂgofqﬂlafph&mﬁtel@aﬂamm b Highsiced aftAMP erices: fzhﬂmsnts@héng ed

for further analysis. Kananyci n resi stant cl ones

cont ai ni ngTREAAAMK be IARENEERUSN dT PINGEHF AeDikEPONSS tf’ﬁ? ‘HCIR? loﬁﬁkof HBond
DNA Puri figgl &nengkﬁgér&{?o( GopRebegbdrmount™st GivAabIe fadedds oU%ADess&an&dﬂe of
construct containin VPAC2 gene regul atory region is anal yzed b{
sequenci ngnfayorebls lﬁ&@rsohnstddlum ahmadléepat@ws dgrdnduatiaagnt |ﬂteyCR115[FtPPI1‘qré€I”1d ¢
construct plas vng the hCRF~R gene regulatory region is then
transfecte mmpdtcfﬁ%alt—j%gggﬁgel | s utilizing cal ci um phosphat e- nedi at ed
transfecti on utlnlsbdé ingtahdes CoatoRheupled ivbaprallrésaonsds sshgdee ot b@andetSW(S@I@net ech
Inc., Palo Alto us Tr ansf e nes. are G ' (418,
i sol ated aHHr prob?%?ﬂéﬁ%“ﬁ@)&tq ?‘ﬂ?tgeée g%"ﬁ%?ogt?’%gwmﬂg 5 lﬁef%qne R

cont ai ni ngud&@%rfge&oaipmbﬂymaep@ehym éﬁlﬂém&heﬁfblﬂsﬂmducetﬂ)ad:tﬂaﬂklntaif CRIAR, &ISA)
penicillin/streptonycin solution (Life Tech olgl CEltlll H‘)

L- gl ut ami neRER; sv@afre@ﬁﬁm%wwamachP*rSFéo a%%f %‘H“Sés ush gompolndy Ai8Y 82 d
(Life Tec 0GK ] Mth QU R, RAABnibiLiof eheTRGRAG QP kieteral Ragkyi | | e,
MD) at 37(3EQA @ %impcl,@ar \3%1%1?%% de/ 9~% ai r a{urmsopheere 418 resistant

cl ones ar eatmbm)r apaqally the nisthoduses heelhbdsedoseayrrgmadsing IV\EB‘\OQTF*GICQQI@U"W‘V ®

PCT/ US02/07~71. 1 Q, ensur & h { CRPRELith
sequence; SOHREUEPY &1 W“Pla\r}a |CEC))IHE&C()‘PECI|:') f%an‘n :E@ig gesrslle ?@Sﬁ ng]{ ory r elgtjl on is
anal yzed USRR® agonippat deidn&:h&aﬁbhl sfudgahistnandatpe it perodl dfsagemprrre@snong\nohvae

. hCRF2R gene regul atory regi.on- ECFP at an ap r are th ed in
assays desTiedt {9 alo 4% '%"73{5?}‘ feeam‘)éhp" 18‘12 drrg‘{jg’l“!a ete‘f“hmngackfel ]\e/‘(etl o

t he hCRF2R, g6ifn bemk IR Y One ot &l iﬁsthef 1 Will\Wecognleahdt egkiiaam@d’hymflmjomﬂlbute
. activation analysis is perfornmed by seeding the, hCRF2R %gne regul atory

regi on- ECFR tsespialj fgseigitipftiep gncleding, sb“ét“"‘arlfmgf)‘br‘%pfef:%i’foé rf Jptigy tﬁc%’foéck
with clear r i whSnollf18nO\Brienif ght .
The foll ovdn%%ad%%lgghxﬁudét%%&??%n%@g%gﬁ%&?ﬁeﬁ% e?twgorrpound added in
fresh gr ovxmchl el axm:xnﬂbternmltlhesaparoemtmrubaﬁeuefﬁrerdunﬁg prafiesagguist3reatment) £1 ~op
carbon di oxi de/ 9~% air atnosphere foll owed by neasurenent of fluorescence
(excitation at 433 (4~3) ium by detectigg enussion at 47~(~OLl) iun uSIllg a
fluoronmeter (biolumnT"" 960, Mol ecul ar Dynam cs/ Amer sham Phannaci a

Bi ot ech, Piscataway, NJ). Test conpounds which stinulate fluorescence
significantly above the levels of control untreated cells, after correction
for variations in cell density, are considered candi date conpounds for
regul at| ng skel et aI rruscl e mass or functl on.. The corrpounds of rmst i nt erest

o o, . Y p— o —




WO U2hl B90R PCT/ US112/ (17~71 gel using the purification product,

Nucl eoTrap (Clonetech Inc., Palo Alto, CA USA). doning of the hCRF gene
regul at oryofSak PCR product into the peCFP-1 vector (d je., Palo
Al to CAwgé)%/)m?gx acconplished by first cutting the hCRF ggﬁ@%%‘gh?ﬁat ory
regi on PCR product and the pECFP-1 vector with the appropriate restriction
endonucl eases so that the ~' and 3' restriction endonucl ease sites are
ready for ligation. Ligation of the pECFP-1 vector DNA to the hCRF gene
regul atory region PCR product DNA is acconplished using DNA |igase from
Advant Age hitae@i 16t ol megh Kiettest @ntpnetde dépehdugz upon Rhich ma¢hapism Gf deseng@Ajtion is

according,to, the manuf , t1ons i nd
" insert co s%efeﬁict% f g}‘afnﬁgh Oﬁgeéngtme r?;tr‘t‘l gersﬁt 89“'1“%@%‘ "bg%ﬁ%t%erﬁleg@& 6
cell's (C anet eedt tonpoundPatviiclAlbiaek ©ésptodShyensititueion edllich ac@irplaatedesh be pl us
. kanai nycin contalnlng agar and kanainycin resistant colonies are selected
for furthé‘i‘os%tt?ﬂ“}}@l@ thgEREMSci n resi stant clones are cultured in LB
contaiiung kKangmychi, Lmswﬂanartﬂe Rlvasioh ngM@s h Sneht2@ | RlsEdernitizi 8 NukdreRRONd
DNA Purification System (O onctech Inc., Palo Alto, CA USA) and the
const r uct copeuad i ifrytifyrrandidarcagmaends avbish aeavlele trangirpton Fom kg (BRBA g59¢ ONA

sequencin i e i f
const ruot i RsrCRPRYROMASHE, ConfOl SERRRRR FREh GLBY ldbeorffihl deflly of
t r ansf ect €RFRndetes nhag bHEiéﬁtﬁB:d aeht 8 rapb:itdrigzriemgerabzw assumtp:hwatnhﬁtRéereﬂGulama'd

transfection |I|Z|n e alian_ Tra sectlo

(Cl onet ec ngoﬂgreporﬁélg(% %NC@A ga'%‘sﬂftho aé?t w0y 8 dheg rP | chr%h ar %Odsé}f ‘ect ed
usi ng GA1&poité Qe @ds@ld.s&bﬂwamda kdist coDl)jEth(xhltlfeepra's‘éﬁd&ﬂﬁthlr&Sof &Rakvi l | e,
MD) containing 10% fetal bovine serum (Cl onetech Inc., Palg A CA, USA),
peni ci | | i fastoss e sheyrt Phreaester 8576 FXRTESFiPR IS HeRRiBido ot 168 compeuag iihic ca%) an

L- gl utam | T I I Jaci d
(Life Tec (rét{)efl%)cglljlgtge EQ%EBEVC??J&%,%“’IVD) ﬁ)gﬁg tlé%lcomllSfag@!'%’e%%ﬁ%%%?gggmﬁ%kw I1e,
MD) at 37Cmpousd E%Chandncmwdﬁrmérnbemsﬁ/dlm ¢RERNgrsphekcepro@dd gher esBillgt ftorsc] ones
are Char act e I yt ;nh\gvontrbn C{'} 011 tl’% I’?art]eSlCJelile-OF qut e\l(rac:%g ar%ont al OII‘II‘\e hCRF
gene regul4t6F @fet gy 6?1°%equenc%sc 1 P P& &ctiPvati dn o gene
regul at OI’y[ny’&gltﬁ)BtHaSncﬁhli\ﬂlWﬁZﬁxdss%Ch@Ran appropriate stinulati ng agent . CeI | s
ei : pressing the hCRF gene regul atory reqion- ECEP at an_appraopriate |eve

are then used %ﬁ“dé‘%‘éea%?’é‘p%’gf gﬁ‘éldr%ﬂgt8§§$6fgf@'%ﬂ%@dr?gg bﬁ\,ﬂf ‘étﬁpgé{ha% at e
the acti Vigedfa &he REREORME (EOhBbAINANE B@icQbe@n o CRERSS deldi@ine@gTheat Or Y
region activation anal KSI s is perfonned as in Exanple ~ except that clones
cont ai ni n@v@r@ehmmog@ €R|Fé?gut g BiesEneeerfi thsntey GRIPQUNE is gprpaigd agh tedsyebefe 8.
Met hod of Jﬂﬁgslsnlg% {}I AL Qggt%ntpmnghg@sﬁmgds \ngchl igggaggtheg résylolhbltrmn

monocl onal” "ant activa are produced by first
gener at i nGRFeR anbidpaifitd hCREtdlaatproomgémdaﬁorflmr@ta@m miiftie rrpllss)oeuhuw@ fungion.

Exanple 1§ fol V1 O 908 P /USOZ/
R POt SheldaRtsesmpeadtpBlh B T i tPB R diiars
vect or ( ClopFeR eCkhidingcreasPahk etabilify @f theMRNISA) CRIR fpratéid. cut tl lig the hCRFZR

gene PCR product and the pHAT20 vector wit th ropriate restriction
endonucl eases 3b39%E C'EIH‘@D‘B@‘“ g imrentog Rroviqe ﬁ’ gﬁg’ P e AT RYC e
ready for cbjgahdap 1dcl=tﬂ1@%51'tdﬂﬂteod(onﬁaglﬁtdpl'lﬁ-glzQegt{l@féttﬁg exbRsidrOoft tReCRERE o RRIFENE
PCR product DNA is acconplished using DNA [ipase. fromthe Advant AgeT""PCR
Cl oni ng KiatalgeDl Snedt essdys|ane perfqombd esspritiglly @Adesuslmﬁ oo fai they avsayst eldentify

manuf act ur er I t t hen
uaed o i Ak SR RBEORAL R Elfeqdo R ERPUERhR e PARLR BRIFCANR! IF
Alto, CA iddssy. caﬂaicanscfomn)nmd wigth sgaate tqahmlmbncfmnt_&epﬂlué LRI @i ¢RF/|analog

_ containi n% agar and anpi.c |Ibr11 res:{ﬂ?tanih Fol i es are s té § Cflﬂ;ther
anal ysi s. 86t IR Y |25 eS Oﬁti“é AL iﬁg AU R &elétcr?pl cilla~
and pl asnughiddNAné 5f ihekiedng thelisiogoNulSOBand sEINA Fukdnk b cal ypnthByespresits

. (G onetech Inc., Palo Alto, CA USA) a.nd the constnict containing the
hCRF~R geﬂt?gie%e%tﬁt&?r%ed by DNA sequenci ng the ensure construct correctness
and integrity. The hCRF~R - pHAT20 vector DNA is then used for additional
PCR cl o~uRgy by gefeldiipZdfRghd@iafe’ cothduB@Nidmb aRHAIOE skl dustlagirdphe begi nni ng of

t he HAT sequence and a unique restriction endonucl ease site not present in
t he hCRF~R - pHAT20 construct and the 3" hCRF~R ol i gonucleotide utilized
previ ously. The oligonucl eotide prinmersare used to PCR anplify the HAT-
hCRF2R fusi on gene fromthe hCRF2R - pHAT20 construct and the PCR product is
purified as descri bed above. The HAT- hCRF2R fusion gene PCR product is
then utilized for cloning into the pBacPAKB vector using the BacPAli

Bacul ovi rus Expression System from Cl onetech (C onetech Inc., Palo Alto,

CA USA) The Ilgatl on of the HAT-- hCR FzR fu5| on gene |nto t he pBacPAKS8
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WO U2/ 0(9908 PCT/ US02/07-t7h cell lysate is then put through a TALON

Cell Thru colunm The colunmis washed twice with - eartraction/l oadi ng
buffer a Lpyind HAT- hCRF2R protein is eluted with el er. The
el ut ed ppg’tote(Pﬁ'(?)gyanal yzed by SDS-PACE for integrity and 5&3{1;&?2/%%
concentration is quantitated using the Bi o-Rad SDS- PAGE system and protein
quantitation systens accorduig to the manufacturer's reconunendations

(Bi o-Rad Laboratories, Hercules, Ca). Purified HAT- hCRF~R fusion protein
is then used for ummuni zi ng XenoMbuse ani mal s (Abgeni x Lnc., Frenont, CA)
for human rmnoé]aoahddte eautpiomwyelmtadcfwt prgror agord @ttlcemoundsobspgl ofvitppuassdyi ed rc;
. ﬁgrggkﬂggéﬁmﬁ)edﬁ B‘fe caR b<3§{n%'1 Q;:gt%i ?or ler abn?gf e%alta{e sﬂel%ﬂaltt%us\c/ g é“é‘?snOg{Iﬁé %%{Tuvant
XenoMous e iifbdsh kstofd lof b]{ﬂl(ﬂ] ruEs atepRy mﬁVbreiyg&ntroph@e Isu@ﬁmdad of Sefetiimiuscle

obt ai ned from vacci nat anunal s and utiJized in nt| capt ur | SA
Cutilizi ng 3PoR quréapf}q;& @ﬁlﬁn%oﬁh’& i ﬁ?‘LfLﬁWFF ngde e‘tg ﬁ'ﬁ St EJ_t he
HAT-  hCRFzR 441 Qt@u@mba{;hﬁostdhragdmtamteysr&@&e&mg% el @mu(a@eanhs;taagss
Wor ks, Cornin NIA with HAT- hCRF2R fusion protein, blocked with PBS-1%
BSA, washeficafidate pentesndsdha meriadditignal mvastigatonieeh chineal 8BIsdi | ution of t he
serum sanples. After washing 5 tines t ith PBS, the plates are incubated at

37C for 1 hour with alkaling ?Qgﬁlgpmogg@igpm{gc}égﬁtogg goat antibodies to
human i mmunogl obulin G The plates are then washed 5X with PBS and-

anti bodi es det ggty@h Wolidls Rf @Ldldtd)ﬂh%@ﬁ!'atrl@bl@s @rteatnews ubshe ate SuSh Gitaels Se
Louis, MO ui buffer. Optical densities were measured usin

plate readescribgdefospymle. gukmderbuedl HMI’éé/”W %W%éﬁ%ﬁ@ﬁ%&%@ewu&t Hit |egogy
product i ony, ay gf Hz%%gcﬁ(agzcv *w;bidp o1&y @@(l@gt)' Q’Qndek@ﬁb%h' @H’F@ alarlﬁ @W@E@tﬁéj by

fusion of splenic cells’fromthe XenoMuSe animal$ with nonsecretin

myel ona c@dwl Qﬂ(ﬁhldﬂgﬂfllﬂﬂ%)z Cheimnak, & A4 etlaly &t Vigro Gkell.sipdvelial. dein. 4 D:6RBA el 2
cells int S(Vo t,hyl en | cel are
i ndi vi dua|(@8£|5§%“ : *t‘ mB”t‘?”Pﬁ" bdﬁ @%u%ﬁﬁ f‘%t’%cﬁg”) 6%61]5@ ;ﬁgrg“ i Bred
in 1' ZPM -aH.GAOBzErE(ﬂhum mos)emom mg)6il(®%51) eCl&bmian]Anemﬂéfamﬂ&nbm@me[S.sEnl il anuno

acids, sodiump ruva ut anune, . 100 u/ I 1 trept cin and
hypoxant hitt ﬁé"%{ 596&4@714#14 t(ﬂﬂ%rt a0 ¥apdgphurgh, GhH| ‘Fjekﬂfi,‘?f’ﬁn I’g iVEED 8&% ille,
MD) . Supergat afbsedtabh 194y MRPXRAGE bRerBNNAPHE! deflridedY@RISHRE e &) afted
hybri domas were screened for hunor antibody production by ELISA as

descri bed spraiigolssiriped supisr indedvaty frthe maisew thacensh aheandidate corroteds thas mere HAT-
hCRFZR fu t e uctii

Vonoal onar-*ak Bt e CEAE bt Bl ARG IR0 bR Bl A0,
Briefly, trsposeperiaatodeltto ftlrearenmuhtt1mmwkuwmyladmmgodhamesmlrsusbloadédrscmtto a

Pr ot G Seph | ogdui g buf f hed
5 11 mos ad AGERgEors SRty o tieoay iBmen Py el M Boffeea e

then used flitios CTIRRE Edmgholifds @dh Ufue Hifricai dxsltgeyatthmus(cagmmmre peicamt i al .
This is acconplished using the nethodol ogy as outlined in Exanple 3. Those
hunan 48 scrgnest 6‘29“3‘@9&‘1&8“1¢@PFU86§$B?1 Wm}lrﬁ‘f{ﬁﬂﬁ’l onal antibodi es which
denonstrate agonist activity toward the hCRF~R are desi gnated candi date
conpounds. ' Exanple 9. Detsgid Mdt198r fble@bsmicat ardpy ce measurenent of a
muscl e. The extea~sor digitommTlongus (EDL) and sol eus nuscles are renoved,
t endon- t o- t endde fchirdiatchempamtieste airtigicted go no@t-lmirriak asionulls I’aﬁd ihe rdsp@de dftheach

tendon of the isol at ed scles and the nuscl es I ace gl ass
chanber f i3S IEROpgdnEpE FXgBIey Y A55Fsying %‘rg“gﬁf\ﬂ" ifﬁt ‘chof lﬂ‘@?em?ﬂl} ><I§od| um
bi car bonat,g, gkt mh¥tle Fhdd§ OkBletad niddid Binddhl WillsQ& | 0P MifdEiber lerbYlsETREIE SirddM

sul fate, 1 mM sodi um phosphate, 0.025 niV t ubocurariiie, all at pH 7.4 and

_ oxygenat edonifachlc PEIEIn RYFEL R9B-eHBRIIE RIPSRICRYN! bR SioskAmicpl pLEsRItE Anaker fhabsos
oxygen/ S%C‘Iéﬁgl%e wﬂh Q%e!le(tieﬁ n%l:l@tn@t'sggrdﬁtﬂ&loaQh&gz%%ﬁ&cﬁcﬁt%&tp@uﬂdg Q&mhdu&duce

hori zont al tween a servonotor | ever arm 305B- LR Camb
. Technol og;skélem:l musviahgrettophy Mﬁpre\tdS/h)ty aspdcttoffi skelstah vinbadssatrophyeghioulh bo konsiflered f or ce

d Mode 50; Ku P | NI,
USA) “and 1P SRVt AP S ae FRRariol bulro el i e B e

el ect r odesefhraC@ChetedNgl édﬂdtﬁﬂtakﬂeyapanlc@oﬁtb@fndsﬂ litEaddftloﬁ e agsessiog ﬂle aBiasfea wave
pul ses (0.2 nms duration) generated by a personal conputer with a Labview
board (Model PCI-M O 16E-4), Labview Inc., Austin, TX, USA) are anplified
(Acurus power anplifier nodel A25, Dobbg; Ferry, NY, USA) to increase
titanic contraction. Stinmulation voltage and nuscle length (Lo) are

adj usted to obtaui maxi mumisonetric twitch force. Maxinmumtitanic force
production (Po) is determ ned fromthe plateau of the frequency-force

rel ati onsl up. Exanple 10. Therapeutic treatnent of skeletal nuscle atrophy
u5| ng a human ant| body that |s an agonl st of the hCRF~R recept or. A human

oA _m_ g & g — . S SO — I




CRFzR receptor agoi ust antibody 20 L-histidine HO 0.47 L-histiduie 0.3 49
WO 02/ 0&®908 PCT/ US02/ 117~7G a, a-trehal ose dehydrate 20 Pol ysorbate 20 0.1

Bacterio§§ Bi erile water gs to 1 nL At the end of the i
( 9§§_ _ . period,
t he subjea? éﬁhl its measurabl e i ncreases of mnuscle nass,Pé?ggﬁg? aﬁd

mobility of the arns and | egs. Exanple 11. Prophylactic treatnent of

skel etal nuscle atrophy using a hunman anti body that is an agoiust of the
hCRFzR receptor. A human fenal e subject weighing 55 kg is scheduled for hip
joint replacenent surgery in one nonth. The subject is treated to enhance
tSEeI Iet al | W?ﬁﬁitﬁcc{?ﬁﬁ)&?d)fd BguldtOskaled] fnakdlomiopty, sudegiesble dide affetts sedhels yoxiatduce

e |l evel of skeletal nuscle atrophy, due to nuscle disus ur,in

© post - sur gERyalFEskEriyd MSPRE TEA ’,abf’fﬁ?e"fé‘ﬁ?f’ﬁepé@gykh@blfwgs Qgélrdf S%Ctéfn Y nont h
prior to gUIEEIN BM: LRErich OME LRI cididae therapdlic Rbm@undsd aqueous
solution of pH 6.0 conprising an activating anti body of the CRFzR receptor,

" is admini st er ed vamety hanguajmedels for skeleral mudlsrsipahy HF KRndh thepHesR AU N
conprises,th ol.] owi.ng: e | gl apt, ) Led-4Htd

L i s RhOih s KRERGRG RS 6 Bl A b R e

S]E er |h | e wabey), SprteAtlr SioroMedivide-110:420801%97), GlagseanOP-D. gad Fischer, HE. Kforlhe end

of the treagnent perijod, e, subj ect_ exhi bi,t s . nea ; val i f

muscl e mass;*&t #Qeﬁ)gfirgﬁa(ﬁ%égg’oﬁgﬁeﬁfeﬁa’ol%'%t ﬁrécpg\’;aﬁ%l a‘&hﬁ'g‘g‘g’%agé’g%%a?@iﬁ%? oot he

subj ect' s1@apratias (8oaj, UhomhsohMIB. adit B&aGF. Wherdppy Phsidngs: B120990), Fitts,

Prophyl actic treatnent of skel et al I i i
that 15 aRhgBrilol P (e CRAE R Edebt B0 SETgRy SR UK obHIBET T er

US112/ U7. 101G $hHa84), CeRB! & 15Ubi G@5Ln el Mbn8eid neR9ssnstergors @ossastdng
procedure to treat a sinple fracture of the hunerus after a fall. The

S]ch]lci)j ect i &.Qreat ddog @lip.rléivéﬁtf.v.QQQ:wk{%ﬁQdf%ﬁ};@ogqhelﬁé\f. apd Foldnicke Pd} Megeder.
oot SaB Rl InylSoh Ghe\ A ReS, k) Laiap g Ous ol astyr e
LT11 of pleke@orRd eI itsH thae hogelaart imideGRE rR. r Blwspodelsi ischatdnfon bsmwicedodels t he
subj ect VIO? dilsur;}:-gn?ﬁ\l/c%g Cz)xyrgphlyjrlsjuc CzEsI c?tpting-cl;p gthgr?vlisléltuim%Qbil?z?nrgpl{réxbss?ﬁmé nr%b suspension,
complete animal immobilization, and reduced gravity situations. Models of nerve damage induced
atrophy include, for example, nerve crush, removal of sections of nerves which innervate specific
muscles, toxin application to nerves and infection of nerves with viral, bacterial or ecukaryotic
infectious agents. Models of glucocorticoid-induced atrophy include application of atrophy-
inducing doses of exogenous glucocorticoid to animals, and stimulation of endogenous
corticosteroid production, for example, by application of hormones that activate the hypothalamus-
pituitary-adrenal (HPA) axis. Models of sepsis-induced atrophy include, for example, inoculation
with sepsis-inducing organisms such as bacteria, treatment of the animal with immunc-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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fol I ow ng: Conponent CRFR activating antibody L-histidine HO L-histiduie
a, a,-trehalose di hydrate Pol ysorbate 20 Bacteriostatic Sterile water
Concent r afpQokd¥ig M) 20 0.47 0.3 20 0.1 gs to 1 nL At th e
treat ment peri odé],— t he subj ect exhibits neasurabl e preser vggﬁgﬁﬂg(;”?r(ﬂscl e
mass, strength and nmobility of the affected armand shoul der and a reduced
course of physical therapy as conpared to the subject's expected status and
foll owup treatnent w thout antibody therapy. Exanple 13. Prophylactic
treatment of skeletal muscle atrophy usuig urocortai-Il A hllnlall fenale
subj ect weiadthpengricaly-loguded nddets bf eddscilar dysgroplysyuch ad the musatvo b tlesdystsaphine. The
subject is treated by this method to prevent atrophy of the skeletal nuscle
" of the engT"Fé*%lfbﬂﬁc“()%Bﬂte BWMSE i n the conmtose state. Specifically, once
'eatCh day wule fAhlm}aﬂ hRd&osmskelbtiembidle) e pdrrbphy aetiide) foi eNag@le, wbdelssdfanereased
_intravenous infusion, approximtely Q00 m of an, aquepys solution that is
prepared Bybagusple Egnug o agvatgn ‘tfﬁé TRBPINSVYHRy T "s“feggﬂ“gsg’ﬁﬂi“f‘%ﬁ%tswc(ﬂffﬁp of
sterile sgliidfy fRMMARSHMioPURGERLER WRbh GiFBHHEY BEASObE trbinsient AckveSasthdsmn
phosphate buffer, pH 7.4 140 As a result of treatnent, the subject exhibits
measur abl ecprsdase eft seloetivofmusies| due &40 inpgigetion ofassgneargticfpusele (§ HncomppiatPRduced
physi cal thera deeds dur i e ¢ apd. egai. N NSGlL.OUSHAESS,
e 51 Py GO Pt B, MRS "2 Rk ORI ARG R
therapy. REpRAkSPOY r@WitidgS flomBemopd] f 1. glitvesrdpudibfia glueeedrimit-indfced apephy ent

wi th Duchenne scul ar dystro usi ng CRF A.mal e sybject wejgluii 0 k
with an ex Feéfirfe% a'b‘l“é'g !‘?HQ%E/ &Og%cﬁéﬁ%e'ﬂée WERRL 1T %4??’8%%/ airgphtyr 8]§f]eid vm'gt h
a conpoun ‘élut:&%_ﬁic@iﬁﬂ_ldbbéd&xtr@ﬁgﬂm@e@ Bl GRfeg ciRtiag Bits6 ArePhe imodelShathicaksceibaie
range. The subject is treated with a sustained-rel ease, depot fornulation
of the coﬁb@ﬁh‘?ﬂdPtﬁllb@*@ér to inprove or retain nuscle strength and function
over the progr afst ot bt BicAbSfiitBpny I hidhal hibsthaRGE 1RARMTRMbTed te

0

subject is adm nistered, via intranuscular injection, an aqueous

sol uti on afe QiG] Enoesimfiasshory segrentt of] dithani thgrighConsBrreitic Bk et inmicg he

gg?émcszolsgz} S%I;\}el ig ?s%{a'%glagﬁrgglngt%gfl a?%eHn%[iprB[i)nQ%}onél th%)’f]c‘mtllraa%E G810 &Lﬁq&?lls' ¢
removed. This denervates the lower hind limb musculature resulting in atrophy of these muscles.

Typically, innervation to the biceps femoris is left intact to provide satisfactory motion of the knee
for virtually normal ambulation. Typically, in untreated animals, muscle mass of the denervated
muscles is reduced 30-50% ten days following denervation. Following denervation, test
compounds are administered ¢.g., by injection or by continuous infusion, e.g., via implantation of
an osmotic minipump (e.g., Alzet, Palo Alto, CA), to determine their effect on denervation induced
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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As a result of the treatnent, the subject experiences either an inprovenent
?r ag ?ttenyation Ff the decline of nmuscle strength or nmuscle function in

i med-fu 109864 uations as conpared to that exhibited ! he natura
progressﬁgﬁogﬁtﬁﬁg di sease. The present invention is not ?gf%gg%Pﬁ?Eed in
scope by the specific enbodi ments described which are intended solely as
illustrations of individual aspects of the invention, and functionally
equi val ent methods and conponents are within the scope of the invention.
These include, but are not limted to, species of test animal, nature and
type of ChiRniagmiohsheextaesf wiopliyhie thatafireitd mwsoldels anflyzad pogsgribedrave r gie
activating CRFR in%luding genetic net hodol ogies, etc. Various nodif cations
of the i nfBHTRAHN ™" addition to those shown and described herein will be
apparent to thgaeleskhdih@disise atrbyhy aviddelupoives eathignme himddggoifrag adigstfromtlicon and

~acconpanying figures. Such nodifjcations are intend to fal it hi
scope of K& dappdrienel the fagtngl yrigdlly. “W?ed“lﬁ?}s '@Wg/f g teg’l dl&?lsr\qgefltf as:tllsplg't e
PCT/ t | SUZ/F()ﬁoZvT;ngcaJstlmgétézﬁlE&%uiﬁda laré G@Rhiksed b9 Unje@ion Gk $atcBnEABROfSEN fvir

regul ating skel'etal nuscle mass or function, conprising: ' (a) contacting a
E est hcorrpanpi@Rhtwon lof an GRIERmitIpINIEEeAlchiFaly e o faemingdier SR GiNE bi nds
o the CREz R .and (&) I pfying t - - LN gl t he

s ac EAHY AP AR R AP ey ABSHES Ml ol At o
functi on. aophf it hitdtefl eusdladendnalyyidng deantdi dadve for deplonsnatiof medel. egul at i ng

skel etal muscle mass .or functio conpri,sing: (a) egontactii t
conmpound with Q"Eé?? Fk‘@k‘bp‘é%ﬁ ‘ﬁ‘@'?‘href?fﬁn}éf f8h & sc@&?’—‘ o Blfg Od'giisgfroﬂlhft"ﬁ%n‘ése’
whet her  t ..t @SherE HTRBRACC 6EtiVAIRSuMAR CRRIFZRA tiRrCRILR froindeit hifimal speritshose
test conmpounds which activate the CRFZR as candi date com

2 und .
regul at i nghessaatveespmeriplse PRSitivg S5negRIW FRHIE BT aNE W SheTBEHDS QZF%FJ i ¢ yi ng
candi dat e n&ﬁ’-ﬂnﬁ%ﬁ"@i@ﬁﬁ? e[ﬂ{tﬁ,j Hqu&@rage% B e inttReinRENREh WEihd RImaG WRF,R SIMQ

generating a l'ist of can ate conpounds. 4. The nmethod for identifying
candi dat e ceripounuistaacsoidditifigd tcand@atsi ¢onounids nygli kehagting tQURg Ry sthe human

receptor and not toward a non-human receptor. In such circumstances, it may still be desirable to

determine whether these candidate compounds are able to regulate skeletal muscle mass or function
in a second level of screening. Because these candidates do not activate non-human CRF;R, a
standard in vivo screen with non-human animal is not advised. In such circumstances the second
level of screening for these candidates may be performed in transgenic animals that express human
CRFRs.

Animals of any species, especially mammals, including, but not limited to, mice, rats,
rabbits, guinea pigs, pigs, goats, dogs and non-human primates 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 Treatment of Skeletal Muscle Atrophy

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 CRFR 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 CRF2R activity, thus, regulating skeletal muscle atrophy. The
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expressed on a eukaryotic cell. ~. The nmethod for identifying candi date
conmpounds accordiig to Claim4 wherein the CRFzR has an am no acid sequence
that is gygatMeeshan 80%identical to the sequence of SEQ¢PUNEZw7iR: 6. The
nmet hod for identifying candi date conpounds according to Claim4 wherein the
CRF2R has an am no acid sequence that is greater than 90%identical to the
sequence of SEQ ID NO: 10. 7. The nethod for identifyiig candi date
conmpounds according to Claim4 wherein the CRFzR has the amio acid
sequence corresponding to the ami no acid sequence of SEQ ID NO 10, SEQ ID
NO: 12, sEggnmr g 4f m@@@ ¢r@1rN@:teﬁ8nto@E@cuoDsmblzcﬁor eSEEFSIaD NS ZbjeEFhED
.~ NO0: 26, SE 138423 71 8.
The net hot°6t "’fl(ﬂg%t li.en"g (lzlglrllt farEeRimsol bg%sv}a%c%gg%%vwaq%(l‘% He-
\r/]\/her ein tl‘@peEREZRd vdcbord aniﬂIth&oxSﬂﬁ@h&?ﬁagﬁleeﬂlheﬁtrf)du@m DNA ujm@elrs (egnshpcsbmng of
uman, nouse and rat. - od .for identifying candidate co ounds
accor di ngS$ Peigemets,) Qihardier ipRopREsherDNA ehﬂﬁsél?"x’fﬁgr FHLANRG H§ et
i dentifyi m%régam gg,;agngggp@g,ur}q&d@)ccordl ng to daim4, the cell havi ng a
cellular CAMP level, in wuch detemtining whether the test compound
activates the CRFzR i molves rreasurl ng the cellular cAWMP level. 11. The
met hod f ofX.i deBk4n dCacEONMIAEINS ARIMBISNS A LS cording to Cl ai m 10, in Wnich

(he cet ot her gban s, Sopprl o Geie. il L aseoe el o

nMeasur i NY &zl §S3in Ohin k. aHMBistRRAQb iflividaR & trdad skeldi® niRélb agophproritel@didef yi ng
candi dat e conpounds according to Claim 11, in which the reporter ene i's

al kal i ne phslstabhaisels dypasiropbyr afiphhiced| thea SESE t MNYAEOR EALEIPaIsEy Melpdsad

gl ucuroni dg, lﬂgﬂ%larﬁgdulagﬂé)y%ﬂtahﬁﬁMP R ﬁﬁﬁ@&l@lbu?-lx&%ﬁt@@topﬂ@@ﬁhﬁﬁﬁi%e or

G een Fl uor ent rotern f'or i deftifying candi date conpounds
for regul aﬂmpﬂlg irslkeet by disusndselosurgarysbedrrest, braken bmeg densrviasongrveidamageyludioder

(a) cont a(s:;§1rllarl]g ord mjurgl mthnnung d\{gleztlsg ?hfec‘fa'ous &%(egge?sgﬂcg&n"?‘cofdl [H%t fopr]ﬁll'elagg': R,
and

conditions; sepsis due to infection or other causes; nutrient limitation due to illness or starvation;

cancer cachexia; chronic inflammation; AIDS cachexia, COPD; congestive heart failure;
sarcopenia and genetic disorders; e.g., muscular dystrophies, neurodegenerative diseases. Agonists
of CRF,R can be used to inhibit skeletal muscle atrophy. It is not necessary that effective
compounds demonstrate absolute specificity for CRFR. It is contemplated that specific antagonist
of other affected receptors can be co-administered with an effective, but nonspecific, agonist.
Alternately, this lack of specificity may be addressed by modulation of dose alone, or the dosing
regimen.

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

37



determining a | evel of activation of CRFZR resulting fromthe test

compound; (b) contacting a test conpound with a cell expressing a

finction g and determining the |evel of activationpgf,y 074 6

resul ting Pro e test compound, followed by (c) conmparing t | evel of
CRF~R actlvatlon and the level of CRF, R activation; and (d) |dent|fy| ng
those test conpounds that show simlar activity tovvard CRF~R and CRFtR or
show sel ectivity for CRF~R as candi date conpounds for regulating skeletal
muscl e mass or ftnction. 14. The nethod according to claim 13 wherein the
candi dat etz ol Bide effdatshis icﬁepwblcO(T-hf: dhtal olerningirfeant e irs@ire end iivivy tdxologREz R, 54

WO 02/ U69908 T m~~~~ t.h
the candi &t @‘r‘fcf\éﬂr?mélg&% teék’ﬂ?“ﬁ? f”é’ b uf%fgtg f?rgﬁlcﬁ? i F13‘39311 8 +e%:st“’l€/[4ltm o 1

CRF~R. | GUSC-EHGTH@&QQ%@&Q@HQHNQG t-@g€inaihioh tid di\’@tﬂﬁtﬁigl’toﬁdaﬁrmamdﬁ tdatompomrdpound
~exhibits between 1-fold and 100-fold selectivity for t hod
for i dent isfthérppputicativimgaime! viercapraably wfego %&H&éaﬁrﬂfé Gﬂicamfﬂls‘h&fl g‘f C°8W8“‘E9r nor e
candi dat e 1}%8%”%%%11d\{ml &hthlgadgﬁ l?ﬁ? i) @Hér%ﬁﬂ@’ 68t 8F AiadirhiRnbittd DResor
activate { r|S|ng adm ni stering the cvldidate conpound to
a non- hummtsnamthm&hngcmls(om)sefdelrwdﬂ?ﬂ thersige wifestsireq ace¢piablea fyrmater ¥ At

regul at es skel et nuscl e or f nct | A
met hod f or*¢ledefit ?‘? PR a&ﬂgﬁ d@ee “Co rrep‘ésﬁ%gg d% ﬁ § psru%)}F g’?‘%‘t'g‘&g ru‘?g{ﬁ%\ﬁnﬂ&al
agoni st - i Rgkked PRénbitgtrcdagploasheCtay Be ovefubin aptiftRngRompgmd Isel¢ctiom sldsge pidon

pat hway, conprising, i.n any order or concurrently:
dosing regimen in climcal populations.

Formulation and Use

Pharmaceutical compositions for use in the modulation of skeletal muscle atrophy in
accordance with the present invention may be formulated using conventional methodologies using
pharmaccutically acceptable carriers and excipients. The compositions of this invention are
preferably provided in unit dosage form. As used herein, a "unit dosage form" is a composition of
this invention containing an amount of a CRF,R agonist that is suitable for administration to an
animal, preferably a mammal, more preferably a human subject, in a single dose, according to good
medical practice. Pharmaceutical compositions may be formulated for delivery by, for example,
intranasal, transdermal, inhalation, parenteral, cutancous, oral or 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, €tc. 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 compounds 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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additives such as, but limited to, polymers, hydrophobic materials, resins, etc. may be formulated

as a depot preparation for cither injection or implantation at multiple sites mcluding but not limited

to intramuscular and subcutaneous locations. In addition, the pharmacologically active compound

may be administered by a dispensing device.

Monitoring of Effects During Clinical Trials

Monitoring the influence of compounds (e.g., drugs) on the expression or activity of
CRF;R can be employed not only in basic drug screening, but also in clinical trials. For example,
the effectiveness of a compound determined by a screening assay to increase CRF:R receptor
activity or CRF,R receptor expression can be assessed in clinical trials of patients with, or at risk
for, skeletal muscle atrophy. At various times following administration of the test compound or
placebo, the effect of the compound on the patient can be determined, for example, by observing the
change in skeletal muscle mass, skeletal muscle function, biochemical markers of muscle
breakdown or quality of life measures. 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-methy! histidine, in the urine or blood of a subject. Fora review of
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(a) identifying a subject in which an increase in nuscle mass or function
i s desirable; and (b) adnunistering to the subject a safe and effective

anount ofyag (&eéhg agoni st. 22. A nethod for treating skel p&phisiasetce
atrophy in a subject in need of such treatment, conprising: (a) 1dentifying

a subject in need of treatnent for skeletal nuscle atrophy; and (b)
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for identifying candidate conpoundsﬁgggﬂﬂggflating skel etal nuscle mass or
function, conprising: (a) contacti conmpound with a CRFZR, (b)
determ ni ng whet her the test conmpound activates the CRFZR, and (c)
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human anti body. . The nmethod according to claim25 wherein the CRFzR
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endonuclease sites which are not present in the hCRF,R gene with one unique site in the 5°
oligonucleotide and a different unique restriction endonuclease site in the 3’ oligonucleotide In
addition, the 3’ oligonucleotide contains a polyadenylation addition signal sequence. Double
stranded cDNA from human skeletal muscle is purchased from the Universal QUICK-Clone cDNA
collection (Clonetech Inc., Palo Alto, CA, USA). Using the above 5’ and 3’ oligonucleotides, the
hCRF,R c¢DNA is amplified by PCR of the human skeletal muscle cDNA using the AdvanTaq
PCR kit (Clonetech Inc., Palo Alto, CA, USA). The hCRF;R gene PCR product is purified from
PCR artifacts by agarosc gel electrophoresis and the hCRF;R gene DNA fragment is purified from
the agarose gel using a purification product such as NucleoTrap (Clonetech Inc., Palo Alto, CA,
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/TPTG 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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response of hCRF;R /CRE-LUC HEK cells to compound in the presence and absence of a 10-fold

excess of hCRF;R antagonist.

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 HEK?293/
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 m 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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’ atmosphere. The cells are then placed at -80°C for 20 minutes followed by a 20 minute incubation

at 37°C in a 5% carbon dioxide/95% air atmosphere. After this incubation, Luciferase Assay
Buffer and Luciferase Assay Substrate (Promega Inc., Madison, WI) are added to the cell lysates
and luciferase activity is quantitated using a luminometer. Test compounds which stimulate
fluorescence significantly above the levels of control untreated cells, after correction for variations

in cell density, are considered candidate compounds for regulating skeletal muscle mass or function.

The compounds of most interest are those that induce relatively higher levels of fluorescence.

Example 5. Screen to identify candidate compounds specific for CRF2R.

Compounds that activate CRF,R arc identified as in Example 3. To select those
compounds which show selectivity for CRF,R over CRFR, these compounds also are screened
against CRF,R. HEK293/CRE-LUC/pIRESneo/hCRF\R cells are generated essentially as
described in Example 1 except that the human CRF,R (hCRF,R) DNA sequence, Accession No.
X72304, is used for the initial PCR amplification. To determine how active the compounds are
against CRF;R, an activation assay is performed essentially as described in Example 3 except that
HEK293/CRE-LUC/pIRESneo/hCRF,R cells are used to seed the plates. The amount of
fluorescence stimulated by the compound in CRF;R expressing cells is compared with the amount
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/pIRESnco/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 incrcase 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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recommendations. The ligated vector and insert construct is then used to transform OP10F’
competent E. coli cells (Clonetech Inc., Palo Alto, CA, USA). The cells are plated on LB plus
kanamycin containing agar and kanamycin resistant colonies are selected for further analysis.
Kanamycin resistant clones are cultured in LB containing kanamycin medium and plasmid DNA is
isolated using NucleoBond DNA Purification System (Clonetech Inc., Palo Alto, CA, USA) and
the construct containing the hVPAC, gene 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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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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the construct containing the hCRF gene regulatory region is analyzed by DNA sequencing to ensure
construct correctness and integrity. Purified construct plasmid DNA containing the hCRF 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 Téchnologies, 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 Southern blotting to ensure that they contain the hCRF
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 h\CRFR.
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 1s followed to
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are cultured in LB medium containing ampicillin and plasmid DNA is isolated using NucleoBond
DNA Purification System (Clonetech Inc., Palo Alto, CA, USA) and the construct containing the
hCRF,R gene is analyzed by DNA sequencing the ensure construct correctness and integrity. The
hCRF,R -pHAT20 vector DNA is then used for additional PCR cloning by utihzing a 5’
oligonucleotide containing the beginning of the HAT sequence and a umque restriction
endonuclease site not present in the hCRF,R -pHAT20 construct and the 3’ hCRF:R
oligonucleotide utilized previously. The oligonucleotide primers are used to PCR amplify the
HAT- hCRF,R fusion gene from the hCRF,R -pHAT20 construct and the PCR product is purified
as described above. The HAT- hCRF,R fusion gene PCR product is then utilized for cloning into
the pBacPAKS8 vector using the BacPAK Baculovirus Expression System from Clonetech
(Clonetech Inc., Palo Alto, CA, USA). The ligation of the HAT-- hCRF;R fusion gene into the
pBacPAKS vector is essentially 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 Sf21 msect 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 Sf21 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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manufacturer’s recommendations (Bio-Rad Laboratories, Hercules, Ca). Purified HAT- hCRF,R
fusion protein is then used for immunizing XenoMouse animals (Abgenix Inc., Fremont, CA) for
human monoclonal antibody production as follows. 10 pug of purified recombinant HAT- hCRF,R
fusion protein in combination with 25 pg of adjuvant monophosphoryl lipid A (Sigma, St. Louis,
MO) is used to vaccinate 10 XenoMouse animals multiple times over an eight week period. Serum
is obtained from vaccinated animals and utilized in an antigen capture ELISA utilizing purified
HAT- hCRF,R fusion protein to detect antibodies to the HAT- hCRF;R protein by coating
polystyrene ELISA plates (Corning Glass Works, Corning, NY) with HAT- hCRF;R fusion
protein, blocked with PBS-1% BSA, washed and incubated at 37°C for 1 hour with a 1:50 dilution
of the serum samples. After washing 5 times with PBS, the plates are incubated at 37°C for 1 hour
with alkaline phosphatase-conjugated goat antibodies to human immunoglobulin G. The plates are
then washed 53X with PBS and antibodies detected with p-nitropheny] phosphate substrate (Sigma,
St. Louis, MO) in buffer. Optica!l densities at 405 nm were measured using a plate reader and
signal quantitated. Mice with demonstrated high antibody production are used for hybridoma
formation. Hybridomas are gencrated by fusion of splenic cells from the XenoMouse animals with
nonsecreting myeloma cell line NSA-bel 2 using a 4:1 ratio of spleen cells to NSA-bcl2 cells in the
presence of 30% polyethylene glycol PEG1450. Fused cells are individually cloned by limiting
dilution into 96 well plates 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
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monoclonal antibodies which demonstrate agonist activity toward the hCRF,R are designated

candidate compounds.

Examplc 9. Determination of absolute force measurement of a muscle.

The extensor digitorum longus (EDL) and soleus muscles are removed, tendon-to-tendon
from the casted mouse leg. A silk suture is tied to each tendon of the isolated muscles and the
muscles are placed into a plexiglass chamber filled with Ringer solution (137 mM sodium chloride,
24 mM sodium bicarbonate, 11 mM glucose, 5 mM potassium chloride, 1 mM magnesium sulfate,
1 mM sodium phosphate, 0.025 mM tubocurarine, all at pH 7.4 and oxygenated with 95%
oxygen/5% carbon dioxide) constantly bubbled with 95% oxygen/5% carbon dioxide maintained at
25° C. Muscles are aligned horizontally between a servomotor lever arm (Model 305B-LR
Cambridge Technology Inc., Watertown MA, USA) and the stainless stecl hook of a force
transducer (Model BG-50; Kulite Semiconductor Products Inc., Leonia, NJ, USA) and field
stimulated by pulses transmitted between two platinum electrodes placed longitudinally on either
side of the muscle. Square wave pulses (0.2 ms duration) gencrated by a personal computer with a
Labview board (Model PCI-MIO 16E-4), Labview Inc., Austin, TX, USA) are amplified (Acurus
power amplifier model A25, Dobbs Ferry, NY, USA) to increase titanic contraction. Stimulation
voltage and muscle length (Lo) are adjusted to obtain maximum isometric twitch force. Maximum

titanic force production (Po) is determined from the plateau of the frequency-force relationship.

Example 10. Therapeutic treatment of skeletal muscle atrophy using a human antibody that 1s an
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 mtravenous injection.  The

solution comprises the following:

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

L-histidine HCI 0.47
L-histidine 03
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a, a-trehalose dihydrate 20
Polysorbate 20 ' 0.1
Bacteriostatic Sterile water gsto 1l mL

At the end of the treatment period, the subject exhibits measurable increases of muscle

mass, strength and mobility of the arms and legs.

Example 11.  Prophylactic treatment of skeletal muscle atrophy using a human antibody that 1s
an agonist of the hCRF2R receptor.

A human female subject weighing 55 kg is scheduled for hip joint replacement surgery in
one month. The subject is treated to enhance skeletal muscle mass prior to and following surgery
to ultimately reduce the level of skeletal muscle atrophy due to muscle disuse during post-surgery
recovery. Specifically, once each week for a period of 1 month prior to surgery and for 2 months
post-surgery, 18 ml of an aqueous solution of pH 6.0 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 activating antibody 20

L-histidine HCI 047
L-histidine 03

a, o-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 arms 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 CRF3R receptor.
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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-i1

A human female subject weighing 60 kg is admitted 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 cach 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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A As(a)resu]t of the treatment, the subject experiences either an improvement or an attenuation of the
decline of muscle strength or muscle function in timed-function cvaluations 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
cquivalent 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
those 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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3. The method for identifying candidate compounds according to Claim 2, the method further

comprising generating a list of candidate compounds.

4. The method for identifying candidate compounds according to Claim 2, in which the CRF:R is

expressed on a eukaryotic cell.

5. The method for identifying candidate compounds according to Claim 4 wherein the CRF;R has

an amino acid sequence that is greater than 80% identical to the sequence of SEQ ID NO: 10.

6. The method for identifying candidate compounds according to Claim 4 wherein the CRF;R has

an amino acid sequence that is greater than 90% identical to the sequence of SEQ ID NO: 10.

7. The method for identifying candidate compounds according to Claim 4 wherein the CRF:R has
the amino acid sequence corresponding to the amino acid sequence of SEQ ID NO:10, SEQ 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.
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13. A method for identifying candidate compounds for regulating skeletal muscle mass or function
comprising, in any order:
(a) contacting a test compound with a cell expressing a functional CRF:R, and
determining a leve! of activation of CRF,R resulting from the test compound;
(b) contacting a test compound with a cell expressing a functional CRF)R, and determining
the level of activation of CRF,R resulting from the test compound; followed by
(c) comparing the level of CRF,R activation and the level of CRF,R activation; and
(d) identifying those test compounds that show similar activity toward CRF:R and CRFiR
or show selectivity for CRF,R as candidate compounds for regulating skeletal muscle mass

or function.

14. The method according to claim 13 wherein the candidate compound exhibits a 100-fold or

greater selectivity for CRF2R.
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(b) determining whether the candidate compound regulates skeletal muscle mass or

function in the treated animal.

18. A method for identifying candidate compounds that prolong or augment the agonist-induced
activation of a CRF,R or of a CRF,R signal transduction pathway, comprising, in any order or
concurrently:

(a) contacting a test compound with a cell which expresses a functional CRF,R;

(b) treating the cell with a CRF,R agonist for a sufficient time and at a sufficient

concentration to cause desensitization of the CRF,R in control cells; followed by

(c) determining the level of activation of the CRF;R; and

(d) identifying those test compounds that prolong or augment the activation of a CRF,R

or of a CRF:R signal transduction pathway as candidate compounds for regulating

skeletal muscle mass or function.

19. A method for identifying candidate therapeutic compounds from a group of one or more
candidate compounds which have been previously determined to prolong or augment the activation
of a CRF;R or of a CRF,R signal transduction pathway comprising;

a) administering the candidate compound, in conjunction with a CRF;R agonist, to a non-

human animal; and

b) determining whether the candidate compound regulates skeletal muscle mass or function

in the treated ammal.
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22. A method for treating skeletal muscle atrophy in a subject in need of such treatment,
comprising;
(a) identifying a subject in need of treatment for skeletal muscle atrophy; and
(b) administering to the subject a safe and effective amount of a compound selected from
the group consisting of a CRF;R agonist, an expression vector encoding a functional CRF:R, an

expression vector encoding a constitutively active CRF;R, an expression vector encoding a CRF

and a compound that increases expression of CRF,R or CRF.

23. A method for treating skeletal muscle atrophy according to claim 22 wherein the compound 1s

a CRF;R agomst.

24. The method for treating skeletal muscle atrophy according to Claim 23, wherein the CRF;R
agonist is identified by a method for identifying candidate compounds for regulating skeletal muscle
mass or function, comprising:

(a) contacting a test compound with a CRF3R,

(b) determining whether the test compound activates the CRF;R; and

(c) identifying those test compounds that activate the CRF,R as candidate compounds for

regulating skeletal muscle mass or function.
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235, The method for treating skeletal muscle atrophy according to Claim 23, wherein the CRF2R

agonist is a chimeric or human antibody.

26. The method according to claim 25 wherein the CRF;R agonist is selective for CRF,R over
CRF|R.

27. The method according to claim 26 wherein the CRF,R agonist exhibits selectivity for CRF;R

greater that or equal to 100-fold.

28. The method according to claim 23 wherein the subject has muscular dystrophy and the CRF>2R

agonist exhibits between 1-fold and 100-fold selectivity for CRFzR.

29. The method for treating skeletal muscle atrophy according to Claim 23, further comprising:
administering to the subject a safe and effective amount of a compound that prolongs or augments

the activation of CRF,R or the activation of a CRF,R signal transduction pathway.

30. A purified antibody specific for a CRF;R, wherein the antibody is a chimeric or human

antibody.,
31. The antibody of Claim 30, wherein the antibody 1s an agonist of a CRF2R.
32. The antibody of Claim 31, whercin the antibody is a human antibody.
33. A pharmaceutical composition, comprising:
(a) a safe and effective amount of a CRF;R agonist; and

(b) a pharmaceutically-acceptable carrier.

34, The pharmaceutical composition according to Claim 33 wherein the CRF;R agonist is a

chimeric or human antibody specific for a CRF,R.

35. The pharmaceutical composition according to Claim 33 wherein the CRF,R agonist is

urocortin I1.
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