3 0 JUN 2006 WO 03/062268 PCT/ US03/ 01451 CORTI COTROPI N RELEASI NG FACTOR
RECEPTOR 2 AGONI STS FIELD OF_| his invention rel ates t he use
of novel peptides, and nucl ei MMW\‘%ﬂdl ng the sane, td0 14Ul F2R
modul at ed dysoseses. BACK | i gands There argepisohfasi two
corticotropin rel easing factor (CRETeceptors identified to date (CRFIR
and CRF2R) which belong to G protein coupled receptor (GPCR) class. Agoni st

activation of CRFIR or CRF2R |l eads to G activation of adenylate cycl ase.
Adenyl ate cycl ase catalyzes the formation of cAMP, which in turn has

mul tiple effects ¢ARIHEGTROPINRBEEANRIG PACPOR REGHEIOR KA BDNSTS

intracellular calciumrelease and activation of mtogen-activated protein
ki nase (MAP kinase). In other studies, the enhancenent of intracellular
inositol. triphosphate synthesi s, FiEaDioF INERNGTIEN acti vati on of CRF
receptors, suggests that CRFRs also couple to Gay. CRFIR and CRF2R have
been cl oned from human, rat, nouse, chicken, cow, catfish, frog and sheep.

CRFI R and CRF2R BacCivdifisterelates! toi thiigse @f Sveli gaptide) AndoicleRradids edcodidpuhddate,t hr ee

i sof orns, al pha,q%%a lﬁﬁl gamma of the CRF2R receptor have been cloned.
Horol ogs f of° %% PARAIISOBEEOR have been identified in rat. Several

| i gands/ agoni sts of the CRFRs are known and i nclude corticotropin rel easing

factor (or hornmone, CRF, CRH), urocB%réglg'&(l)lmﬁrocortin Il (or stresscopin

rel ated peptide), wurocortin Il ( pin), urotensin |, sauvagi ne
and other related peptides. Corticotropin releasing factor binds to and
activates CRFIR and CRF2R CRF is pfBi Qi ul ator of the body's
responses to stress. This 41-am no de presides over a panoply of
neuronal , endocTlhereeare afnidast hweueseticotrenite tricesingfactom@RE) rasenters deafifiedtootateof t he
hypot hal Mgk Uk AREBHAER beloflO B Aeif thipiddH RfoRY | BPCR] Haddohia,
there is substantial sequence honol ogy between all ™ known 11 gands of CRFR
Further, twect@RiPpRE SBF&cariGRE:R fegdsntd Sahrotivatipe ohadenidatt £yclag, Adgnidasoryciase | |

(or str esscemlgag Gk %.ﬁﬁio%p&m; wRBHinYhAGEY hbifpik leéfec_(ssihaﬁ%qpeoicmml bese

pepti des have been identified fromnultiple mammlian and fish speci es.
The CRF r ec&iotedy kinase,fy, ipEaceijuler ralejom sqieoee and pesivating of oytrges-actiiaid r giccal | y
through t hemypRingde). "8 G8BY sldics SheSdhhaé B0 NhSicS1ub choditd] apaapifateSyntlhigs e
sel ective agonists and antagonist, 1 3 0 JUN 2006

after agonist activation of receptors, suggests that CRFRs also couple to G,

CRFiR and CRF;R have been cloned from human, rat, mouse, chicken, cow, catfish, frog
and sheep. CRFR 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.

Several ligands/agonists of the CRFRs are known and include corticotropin releasing
factor (or hormone, CRF, CRH), urocortin I, urocortin II (or stresscopin related peptide),
urocortin II (or stresscopin), urotensin I, sauvagine and other related peptides. Corticotropin
releasing factor 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 all
known ligands of CRFR. Further, two CRF;R selective ligands have been identified, urocortin II
(or stresscopin related peptide) and urocortin IIT (stresscopin). These peptides have been
identified from multiple mammalian and fish species.

The CRF receptors can be distinguished, from non-CRFRs, pharmacologically through

the use of receptor selective agonists and antagonists. These selective agonists and antagonist,
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WO 03/ 062268 PCT/ US03/ 01451 along with the CRFR knockout m ce, have been
useful in determ ning which CRF receptor nediates a particular biological
response. The role of CRFIR has been fairly well establisRHJUM®E i n which
t he CRFLR gwmmes/dssgs been abl ated (CRF1R knockout) dermnsg,é@,bgn@msi mpai r ed
stress response and reduced anxiety- |ike behavior. CRFIR is a major

medi ator of the HPA axis. Specifically, CRF, which is released fromthe
hypot hal anus and transported to the anterior pituitary via the

hypot hal am c- hypophysi al portal system interacts with the CRFIR present
on cells | qgak&dn de UR?R%B&Bﬁt%céJ'hBW bedd Yisefuf\GR BtdrminifiC Whi¥RERP Receftor N
CRF1IR results in release of ACTH fromthe cells of the anterior pituitary
into the dJYesiaesp eardquia biplggirdl fesPoffe 1 el eased ACTH bi nds the ACTH recept or

p][ esgnt oln ﬁ el | gné Qﬁcaafm,n Fhs bbb fflﬂi eaféstasmg&cemé% atsmdhmtmgcm béhe hgsel tease

of adrenal hornpnes udi n orti cost er oi rti costeroids nediate
many ef f ect®e “F‘iﬁ‘cﬁchgi 'B'lf?fmﬂ%ge’i“inﬁf*‘feeﬂ‘ Imgare ﬁr’?ﬁﬁﬁées%‘i?& "é‘l‘hr%ﬁ% B8 on  via
ahma&gglmR S mke\bkuaelbr IORFH Mesmjdﬂmm;mgneWisc sp&iﬁeﬂtyyCRﬂ'hm&h fGtleayal | on of

t he resu i own-requl at.i

Ve et vatThs FEphalehiE AR rfhstored B 30eRor o GA Bl Bl o btefPREL TS hau
Mce in mhlnohaltsymum&sgemehdﬁ@ﬂbeewm @izkltlowited DRR2RAtkinOm kL. ) Agdeisonst r at e
D Pl { Chellaib PP et Rukdth ifhed & ACIE filhn T B @k Uhertl il BEOT L0,

| ack of vaso t a nornma st ress response. CRF2R
denonst r at etbe sysamic CIRFGON. sTheaslpasedsAGTRR bindy the ACT. met@msﬁswpwmﬂrdt@t ory
effects of 19?1'553&&910&*@% Sesditidg flrpfhe tré'l@asé %ﬂ%édapﬁbrﬂn&meﬁ %ﬂxdiu@%%@os@%ﬁr ved
following treatnent of mce wt agoni sts. Skel etal "Muscl e Atrophy
and Hyper t refstigpsteraidg gediste srny @hﬁz F@Clué'“gvrh?b'l"\f/ dgnitedfo; IEMURG BN SPRPFESBIN

skel et al mﬁ&h%eatam@fahwl@fmlvmw thyhﬁtdmtslp@mc @frophy.P Ehlis” RR¥WYion &kﬁé ekejr nuscl e
is a plastic tissue readily adapts to chapges in _either

physi ol ogi cingiregdresyls 'f‘('ﬂe dﬁm Regﬁi‘“"ﬁé?f 'QT’JB’P?“E"‘ asr V‘aﬂ?‘bvé?‘{“roéﬁﬁgim AdKigrs to an
increase in skethetdd oMUBER Qs ERSWelMdiablghak eVIRE @l whitts the e:Raz;H b YasiRérer s to a

decrease in I nuscl.e nmass Acut.e skel et rophy, i.s
traceabl e tacS’? éfs\fgéﬁétkf}mg‘?“t)cdﬁ{?gﬁgmf ALRTeA g reﬁ‘l?’f‘?%%‘{m E“rﬁep%‘ﬂnq %’."Mlaﬂ?“s use due
to surgery,widedrocostsi, Jackof barsodmmonbbmesnordﬂrwesaatspmsé nErpeeimerasTeriyie CRER t O

spi nal cord | g i j e;

gl ucocorti COI %rg[e %‘?l&{% Fel afb %@%3? theq{gp&& 'Qg/ts'%sg&hgtﬁgj ?%%t?anfe%kfﬁlion or

ot her caus esgonisteiendj fenthe fedpritiomin foed itake thewﬂdlfdmgdreamwdaﬁtieomh GRIR space
travel . Skelgfal nuscle atrophy occurs through normal biological processes,
however, in certal n nmedical situati ons th| s nor rral bi ol ogi cal process
results in a debilitating | evékelei MuscloAtgophy BYr exanpl e, acute

skel etal nuscle Iﬁltaéd?tEHRYCﬁFzﬁsiG Rivalved & @8 hfoalﬂﬁiaﬁ ok kmetamum htﬂ)pltl)hﬁ)d the
rehabilitation_ of patients fromimvobilizations, includi nngf but not

limted to, 1“?%8%°fé‘<¥li’,eﬁfﬁs@hﬁkﬁ’§‘ab‘ﬂ““‘8ﬂst%ﬁ[%%li‘%“epr”b‘&’étfa‘?‘ 2dap te ghaRess s es, t he
rehabi | i t atdider ghedidlEical Gfinahd KA wiotk drane@IbSIR b Bypeitpidl 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 muscle atrophy presents a significant limitation in the rehabilitation
of patients from immobilizations, including, but not limited to, those accompanying an

orthopedic procedure. In such cases, the rehabilitation period required to reverse the skeletal
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2 3 0 JUN 2006 WD 03/062268 PCT/ US03/ 01451 nuscle atrophy is often far

| onger than the period of tinme required to repair the original injury.
Such acute disuse atrophy is a particular problemin the &0l who nmay
al ready sufWe@usdsszasn substantial age-related deficits i npagpgsdsRidsyncti on
and mass, because such atrophy can lead to permanent disability and
premature nortality. Skeletal muscle atrophy can also result fromchronic
condi tions such as cancer cachexia, chronic inflammtion, AlIDS cachexia,
chronic obstructive pul nonary di sease (COPD), congestive heart failure,
genetic di sQrdehiophf idofien TS gér@ﬁan %%ﬂmtﬁ%mcﬂlﬁw Qqagﬁrﬁ%r(ﬁ%fnyl‘% jyseases
and sarcopeni a (age associ ated mnmuscl e | oss). hese chroni C condltlons
skel et al mtch acus digisn ptropbw s 4 RagiqulprProRieah izt the @ldqrb(s whoymayglgspdy seffer famer eby
adding to tﬁestﬂhae@s&iartﬁl Rfiad ifmoRiedudcrion hidthdse beGautena arfopigadadlildad «d he
nol ecul ar process v\‘?lch control atrophy or hypertrophy of skeletal
nuscl e. Wi PeEP3Rl ls?ﬂ & and prgrafurs RYY-of t he skel etal nuscle atrophy is
different for tSkeletalatuisclearaphy e lalfo temild fram ¢m@lceooediﬁms SRR ¥edatder CORBXAN

bi ochemi cal chan mgeur the affe ted eletal .nmuscle fib {,ncl udi ng
a decrease T STEMH tslﬁlht‘lhlgs gehely Sh olmrclc?té‘c’asccta“"l= PURBEE; %seaﬁegé(gl@ti on and

changes in @ogdstl\@chmfarl;ltro,Igeleacnttisonbtsatga.lm\scmnmpl}moteep@gersmnmascs
characteris |l e
ot oin i scPaiutieft é’m&%ﬁ%ﬁle‘mbf TEKE cHEAERAE SUANARILLASH P,
protein i sofapieadio PM"E@FC losi @hblhtA@GrePY arlding tehadispase-refatgd mRBIdEY.al nuscl e,

whi ch occur, inqglidg &b@n l'egﬁ'ém%’ifhe maﬁ&quxsﬁdeeseesmﬁhrc&mﬂmobﬁ}gorqueh%h
extracel lular matri x. sl ow switch nuscl e denonsirate ‘atrophy

under the ki mustie WB&‘FdP? ingiaténg tejgeen Pt theesksletl Ausqieatipplycis diffegatfortihendi ng

on the specidibg ﬁlfoplcypmmaﬁﬁgl Veitd, s@Veral Eciiibint BiGURemitIRBdngaNdctit in WMel affebtes €
changes are coordi n& géﬁy ’aﬁg‘}“ ated and, are switched on or off  dependi ng on

changes in g ge g3 ApgIasec inagin syRRes Yidesiogredsy RIS at r ophy
and hyper t r qgghyation Cand alﬁaage@omsedsme&nmm@sSndrrmmmbucaranzyslpeﬂbteﬁ isbAykres pl e

st udi es hav denmpnst ated asi,c nol e cell ul.ar nd
physi ol ogi caf"*Froce széélmé'c(gﬁ yaxd‘?a:aﬁcgméz;{%c’ﬁsr?{f}ow ﬁmﬁ%ftﬂ P%ﬁ@ﬁf"?@ﬁa“’ﬁﬁﬁans
Thus, rodenﬂugimctbicslytmhet@bbdnéﬂaabommﬂpl Eoteih nsof@hpts) fiberewiehe Additicobdsdges | y
utilized to U&gﬁ%{)?%@e Wch%&ﬁé Glc1ddl TR 1058 %Q:éla{u?es 9&”§%ﬁeliﬁ ror&g@npl e,
atrophy i ndlce a vari et means I'n both rodents and humans resul ts
insimlar @Wm@@sr mqmﬁus@mé fasiaand mjow @WG@\SH&B‘W derprabtrater ezophy wnéeritber, fi ber

type sw tcmp%gnnat@&:lﬂﬁﬂh%t \lvllttﬁthpfeﬁh\%'nﬁhsﬁéfa&secﬁﬁénﬁﬂ o hd sﬁll:x?il: %dﬁgystmluﬂ or
addition, several agents have been denonstrat eé to regul at e skel et al

nuscl e at r offA{itiPh Wﬁanflbdamege chaRges He FRPFHRREC!Y rrardaied @ﬁéﬁt%’mheﬁe‘ll ool

gnabol :j C St @peridehg on Gaads lh ﬂlh?flmli’tﬁlan&ﬂl&ulbdhanéeuke_rgrOWF] h faCLOf Ia
etaarenerglc OnIStS onl st s oget her t hese al a

oo o o TR eE oy A P, o0 AP RI=BS, % AL A RErved dclbes marimalian

species. Multiple studies have demonstrated that the same basic molecular, cellular, and

physiological processes occur during atrophy in both rodents and humans. Thus, rodent models
of skeletal muscle atrophy have been successfully utilized to understand and predict human
atrophy responses. For example, atrophy induced by a variety of means in both rodents and
humans results in similar changes in muscle anatomy, cross-sectional area, function, fiber type
switching, contractile protein expression, and histology. In addition, several agents have been
demonstrated to regulate skeletal muscle atrophy in both rodents and in humans. These agents
include anabolic steroids, growth hormone, insulin like growth factor 1, beta-adrenergic agonists,
and CRF;R agonists. Together, these data demonstrate that skeletal muscle atrophy results from

common mechanisms in both rodents and humans.



common mechani sns in both rodents and humans. 3 WO 03/062268 3 0 JUN 2006
PCT[ US03/ 01451 Wil e sone agents have been shown to regul ate skel etal

nuscl e atrophy and are approved for use in hunans for t i & JUNG?0B&t i on,

t hese agentwo banse2sendesi rabl e side effects such as hypeptieRiwogy car d| ac
nmuscl e, neoplasia, hirsutism androgenization of females, increased
norbidity and nortality, l|iver danmage, hypoglycernia, nuscul oskel etal pain,
i ncreased tissue turgor, tachycardia, and edema. Currently, there are no
hi ghly effective and selective treatnments for either acute or chronic

skel et al nuscl e vik Ok - ag'erﬂwsavetﬂa@{ Showh @B RpIMu Bkiieny HRQd aﬁrsbhy%a\talré y
ot her therapeutic a ent which treat skeletal nuscle atro Muscul ar

Dyst r ophi es™RIREEP" © i S R e s e, i i o E/eéta such as
progr essi yehypusqihg dﬂldiﬁlliaderhﬁ‘scle. fibopthsia) Qiitbtismd ardgtriifafdd wf lﬂéfnatehl,em&eis&ﬁt i ve

di stribution pof. skel et akne The t

nuscl e dystrp?fgﬂ&y ande mfﬁa(j:'f?'nﬁﬁeé 5??6“85’@’%[?' ceHVst"}"B':\éf?F%Eta 8484 hm?réfff{ f‘?sheg f rom
t he i nheri ttargoetacycadinLindedeon. Currenthy tiebyesdre mptiighty q‘&cta'p amtuetebtmwreétmaﬂst ed at
the Xp21 |oq t .

l'i mb-gi rdl ef%}rlr%tshgru%cgkg szlc s‘%ﬁc Jkﬁ&ﬁ@%cl%%oggﬂ ?hulg;{%ecr)?n %l Co tat m%meh 'r‘%%']%{’i pl e
genetic Ioccithqrﬂleﬂamrlh@cnthevhﬁbmatdde{salmusctidheﬂhvn y- sarcogl ycan, and O-
sarcogl ycan | oci; fascioscapul ohuneral (Landouzy-Dejerine) rnuscul ar
dystrophy, myotonic dystrophy, and Enery-Dreifuss nuscul ar dystrophy. The

synpt oms of Duchenne nuscul ar  dyMescggndystrgghiesh occurs al nost excl usivel y
in mates, includguss dpﬂigs Eh’éb asst Q%rd(@'dﬁ'nﬁ}ﬂmted |&J§?&§€'esmu§ccfeed1§6?d3¥s falls,
and dlfflcultyln st an mbing stairs toms start at about

3-7 years ofistigtshgd ?W‘%‘PY ‘B%li"'ieétﬁféhs&'t?ﬁtl"?nrfédkele&l @“ﬁﬁ)r‘?é’é"?lé‘ﬁ%fl Thepvorreesy 2 year s
gd many di @nﬂ{on e dt &mlﬁwafoghycafre Blﬁbhexdﬁ gnct Beck&ﬁipdtr!bﬁh&l’ dack waa;lnggqa&m ons.

rrent tre chenne cul ar ystro i,ncl udes adm nistration
of prednisd ”F%{“%!‘&? pf L guptiop 4n @%H&F)hm & ﬂ’MlPétcﬂéf e gﬁ?’a‘f’f‘\?e et ows t he
decl i ne of dwpstsaphies mtruaaagndhramd lirbdanes lintb-gindie Inuécylar G6tdphyg O4ick rauléSfronsuch as
predni sone, eb dto.act. b | ocKki the i ne cell activation and
infiltratiof® Wc‘ﬁ ’E‘ﬁgﬁe SrEY &c't ﬁlégn%@cnqr}g cﬁaE’a'f"i 0y XS ERB LY ﬁ?‘?bng from
t he di seasesarchlfaan titciafatiyscappiohineead (L ardonzg-Deferindt mwstrlarad g Goph@,S thlydtsnid N

skel et al %&t!rcﬁ:nﬁt {nQF’E}Xe V\B}eﬁu@s g a? %y&r%rﬁl Ofl‘he:[ py%ﬁggme?tﬁu%ﬂlenplee I;]n%];clultar of

bl ocking th ne res onse In ese’pat e 'S a continuing
need to i de¢nsl|f¢P9y, whielr quergtalrwstag(ehﬂselm mhlesll@hldt hewaddiing] gitf tobevalkilgnmage and
del ay the opaelis Bqithah! Jnﬂﬁl}{ 1&uﬁ&m9t§£d1{fgq&5anﬂlﬂlj%mguﬁﬁ:§“ 9%%&9&%&? but

cause a | esser deg ee of etal nusc atro I‘ rent ther apl es.
3-7 years of age with most patients confined to a wheelchalr by 10-12 years and many die at

about 20 years of age due to respiratory complications. Current treatment for Duchenne muscular
dystrophy includes administration of prednisone (a corticosteroid drug), which while not
curative, slows the decline of muscle strength and delays disability. Corticosteroids, such as
prednisone, are believed to act by blocking the immune cell activation and infiltration which are
precipitated by muscle fiber damage resulting from the disease. Unfortunately, corticosteroid
treatment also results in skeletal muscle atrophy which negates some of the potential benefit of
blocking the immune response in these patients. Thus, there is a continuing 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.



4 3 0 JUN 2006 WD 03/062268 PC/1US03/ 01451 SUMVARY OF THE | NVENTI ON The
present invention provides isolated peptides that are CRF%IE oni st s.
Specifically, the invention provides an isolated peptide; odUMBei ¢ acid
encodi ng t veosneseaest hat are CRF, urocortin |, urocortinpthmysesfiRssertin 111,
sauvagi ne, urotensin | or related peptide der| vatives. The invention al so
provi des for pharmaceutical conposition conprising a safe and effective
anount of an isolated peptide of the present invention and a
pharmaceutical |y acceptabl e excipient. The invention further provides a

kit conpri si ng an isol ated pggMMjmyo ngmlém m and usage
i nstructions. %&adm njistratiron_ o nucl ei ¢, aci.d encodi ng the

same, phar maceuth Bresentigysnten preyides 'SBWeﬁP?P“S‘TS tl?“ﬁé‘e&R&%i’ﬁ""isﬁvéPPﬂ Y. to a
subject in meedexmbnepmﬁes dnSlS(ﬂit&Eﬁdptldke of arcletcheld énmmgrmmarﬁbt tHat ire RRH’Dd_ul at ed

di sorders such _a or wa The i nt i, ovi des
oy anhnt | sty bt T B R o Sy wiisinE it e fes; Rt (o
Lastly, t hennvannatxeaimpquas fov phbesactwical tchwbpasision odrnpasnpge@'safdmdmfffcdthearpdmsent

i nvention, ] Ciedp ENCO t he act.ure f a

medi canent an 15? ﬁéeg fp fi’e[ mentt of mv%ﬁf—"}ﬂldnﬂ%grﬁh‘fwtdm&' %cﬁg’gawe TRPE™ § T Ubj ect in
need t her eorhvenfmefuph@wvtdes A \kirrompsirgnanosqiasispeptidesiol witeidsenform med usage
peptides acgordifg to the Formula (1): alpha - beta - gamm - delta -
epsilon - zeta - eta - theta mwherein: (a) alpha conprises a sequence of
a formul a X1X2xX3hgxdpistratien radianpeptide, orxpucleirgacid3engpding the are| pbarmaesuticabm t he

group consi ghipBtionf ordid of tﬁe &enﬁn@nu&& td°a subféct ’nedd thefRsk, & effg&wl‘: JorSRd ect ed
fromthe grouF consi sting, o P, T, and V; X5 is selected fromthe

group consi SR GLCRER 1“°d“r5’t°d§‘s°fﬁ°rs é}f‘fb agmusclg groplly Srastings dThe fnypRtiom sy oup
consi sting ﬂf)vﬂles fér, anl\&mmsal ttNt 1s(sb3c:|ﬁl&b aheCifpites SEthe PreSeifl UREEIBN. OLasﬁy,ftﬁH mul a
SXBDXi 0; wher ei.n: ? h ar e @ i ndependent lé’ ql ectlg n]\t he
group consi SY§PHY' %?V‘qes qr °é'ﬁ?j° \g- Peptids of the preseit dpusptian.or nicleig acidepcedi

formul a X112 Xd fie muhﬁhcmmof ahédicamene Foe eHe @@atinem of aCRngowmum@maiiscﬁadrmga of P,
T, V, and S eaqngglg_t an X13 are each independently selected fromthe

group consi SH ng o pht hyl al ani ne (Represented as B), C, D, E, F, G
The present invention encompasses isolated non-native peptides according to the
Formula (I):

alpha — beta — gamma — delta - epsilon - zeta ~ eta — theta
¢y
wherein:

(a) alpha comprises a sequence of a formula X;X>X3;X,XsXs; wherein:

X1, Xz and X are each selected from the group consisting of nil, A, E,D G, N, P,
Q,S,T,and Z;

X4 is selected from the group consisting of F, I, L, P, T, and V;

Xsis selected from the group consisting of A, I, P, S, T, and V;

Xs is selected from the group consisting of I, L, M, and N;

(b) beta comprises a sequence of a formula SXzDX,e, wherein: X3 and Xy are each
independently selected from the group consisting of I, L, and V;

(c) gamma comprises a sequence of a formula X,,X,X,3; wherein: X;;is selected from a
group consisting of P, T, V, and S, and X, and X,; are each independently selected
from the group consisting of A, Naphthylalanine (Represented as B), C, D, E, F, G,
HLKLMNPQRSTV,WandY;

(d) delta comprises a sequence of a formula X,4X,sX,6, wherein:

5



H I, K, L, M N b, Q R S T, V, W and Y; (d) delta conprises a
sequence of a fornula X14X15X16, wherein: 5 3 0 JUN 2006 WD 03/062268
PCTI US03/ 01451 X14 is selected fromthe group consisting &0 [JUNL2006and M
Xis is sel ewoadodeeam t he group consisting of L and M andcptkbsdisisel ect ed
fromthe group consisting of S, N Q and R (e) epsilon conprises a
sequence of a fornul aX17X18X19X20X21, wherein: X17 is selected fromthe
group consisting of Vv, I, L, T, KL EfE N, and Q X18 is selected fromthe
group consisting of L, M V, A and T; X19 is selected fromthe group

consisting of I, qulls,se]aaéhﬂdm%gg-oﬁp%oﬁs@uﬁé:&qd_,faﬁcpfm t he group consi sting of
D, E, N, and H ang fXZl i s selected fromthe group consisting of L, V, I,
8

Q M and R (f) sselegeifrany e erqurcopiinting of Lomd M pBt nul & X22X23X24X25,
wherein: X22 is sekKgédseldctéd feom thbgroal oneistin®rs, N QngdRf nil, A, D E S, and

T, X23 is sel ec(g)egsflorn%nmtmgs s{ef?ugcegfn IStlflﬁﬁ%f_Fc}I‘\fo)%@. 8 a.nd R X24 is

sel ected fromthé& drou SRS e and Y: X25 is
selected fromthe §ib!ape1®®nﬁpmttherygougtomlstingOEV,U,. TKENNMIQ@ and R (Q)

eta conprises a Seﬂ&‘ﬁn@?&ee&ﬁf&&%e&?&u@?&% 3%@;%7%2@5&?3%0%1 wherein: X26 is

sel ected fromthe group consisti Q and S; X27 is
sel ected fromthe g (bifﬁle%t@ﬂfsql%‘thnrg“mnsﬁtmﬂfﬂl’ LiandM; and Q@ X2B is sel ected

fromthe group Conﬁio%k]@ﬁecq[‘onﬂhe Eouﬂ@ons@(mﬁaflﬁ@.dN\émd g4 IS selected from
the group consisting, of IS selected fromthe

group consi sting o?(zll'?”lRCteq\fm"Qhe &‘ﬁ%P"I‘PSlS“?@@% Y, Is@i Meand®: fr om t he group

consi sting of A @ngkdcompiiges § fGledce IREhALR LR REMUENERIPT the fornula
X32X33NX35X36X37X38X30K. X41, wherein: X32 is selected fromthe group

;
consisting of A E 22‘5??&“‘?“’953?‘ eigoupeqnsisting gf 4ik APt ®Adup consi sting of
A D E I, L N Q Xgis ﬁlecam&oﬁhhe g¥dpcansistiig bekit, Edarldrom t he group

LN Q a”d roiw S bl rdE R B e et B R EBNE R g of £ 1
L, M and Y; X38 | S és’ed iegeleetdd frpro the fgtvep gneisting obuik ESD.ilNK, N, ind RE, and M X39
I's selected fromyf HecrauR a SIS b iiouta Ko x xRk A e

X6 is selected from the group consisting of A, D, G, H, K, N, Q, and S;

X2y is selected from the group consisting of A, E, I, L, M, and Q;

Xz is selected from the group consisting of A, H, X, Q, R, and V;

X3 is selected from the group consisting of A, E, K, N, M, and Q;

X0 is selected from the group consisting of H, K, N, Q, and R;

X3 is selected from the group consisting of A and K;

(h) theta comprises a sequence of the formula X3,X33NX1sX36X37X38X30X0X 41, Wherein:

Xa2 is selected from the group consisting of A, E, H, and T;

X3 is selected from the group consisting of A, D, E, I, L, N, Q,R, S, and T;

Xs is selected from the group consisting of A and R;

X is selected from the group consisting of E, H, I, K, L, N, Q, and R;

X3 is selected from the group consisting of F, I, L, M, and Y;

X3 is selected from the group consisting of L, F, and M;

X is selected from the group consisting of A, D, E, N, and Q;

X4 is selected from the group consisting of A, D,E, H,, K, N,Q,R, S, and T;

X4 is selected from the group consisting of A, F, 1, and V; and variants thereof.



X40 is selected fromthe group consisting of A, Db EE H I, KK NN Q R S
and T; X41 is selected fromthe group consisting of A F, I, and V, and
variants thereof. 6 3 0 JUN 2006 In one enbodi ment, the invepgi gy fEgPri ses
of the am no acid sequence

- X2X3PSLSDX10PX12X13LLRTLLELEKTQSQRERAEQNAX361 FAX40V wherein, a) X2 is
selected fromnil and D, b) X3 is selected fromnil and N, c¢), X10 is

sel ect ed fr bmone embodiment] theXbeentionseomprisesioff the amino agid sequenge X13 i s
selected fromL. F, and Y; f) X36 is selected fromR H, and Q and g) X4o
i s sel ect edXfX,PSLEIMNHPX, ;XL LRTLLBI FKTRSQRERKBEQNAXGLIFASGEY 90% i dentity
to the sequence. 6a WO 03/062268 3 0 JUN 2W PCTI US03/ 01451 All docunents
cited are, whereif! evant part, incorporated herein by reference; the citation
of any docunent is not to be construed as an adm ssion that it is prior

art with rg)speg%ig Qiddi& 1’?5:%%1‘?{%:1 phvention. SEQUENCE LI STI NG DESCRI PTI ON
SV e

Tabl e 1 deSscri arious protelns’and protein fragnent sequences that bind
to CRF regeptQrs. These, sel ect ed.sequences are included with the
coffespondﬁﬁg &h%%?l‘f?%‘ﬁfﬁ?ﬂr%gﬂd%accessi on nunber(s) and the ani nal
species fromwhich it is reported, as well as accession nunbers for

rel at ed nu€)eoffelis %@&Gérf%l{%‘étviencode identical, or nearly identical,

am no acid sequences. These known and novel sequences of the invention are

further prdbenXaglisisalected fraedyiemdtE; | i sting. Table |
Sequenceanm noSpeci esGenbank (GB), Rel at ed Genbank Descri pti onaci dSwi ss- Prot

(SP) (GB) og) Deyenitselbtedfrdie LVENind V) (D) Accession I D NO Accession No.
f or Nos. '

f)  Xagis selected from R, H, and Q; and

g) Xqois sclected from H and R;

or variants thereof having at least 90% identity to the sequence.

6a



nucl eoti de sequence urocortin 12Hono sapi ensFragnent of AC109828 (GB)'
f ragnment AF038633 ( GB) AX015619 (GB) am no aci dAV708591 (GB) residues
83-122AV708591 (GB) AAZ35707 (D) AAT73432 (D) urocortin 2006

sapi ensFr agwere/oekesf r agnent AF320560 (GB) ami no aci d resi dugsus6zeiye® 7 WO
03/062268 3 0 JUN 2006 PCTIUS03/01451 urocortin Il16Hono sapi ensFragnment
of AY026949 (GB) fragnent AF361943 (GB) am no acid residue 118-157
corticotropi n8Hono sapi ensFragnent of AC0O90195( GB) rel easi ngV00571

(GB) AC090196 (GB) hornoneam no aci dB0002599( GB) fragnentresi dues

154- 194AQ021240 Aif#cuhdidftad (r&ﬁ)reﬁ@d’niﬁ&@ﬁ&&ﬂrﬂé@@éi by St¥erbide;dilecifalidR)of 00803
(G&B) releasi n% factqrMZ2853 (B fr\?\%ment sauvagi nellPhyl | onedusaP01144
(SP) sauvag®V IPREeH P indeepns RErssieR thaic ’68@%{?9 Wi reFB"r“hﬁ? therREeseh| | owi ng
is alist ofnvea@bi.nitions for ternms used herein. "Agonist" neans any
conpound, including, but not limted to, antibodies, that activates a

SEQUENCE LISTING DESCRIPTION

Table 1 describes various proteins and protein fragment sequences that bind to CRF

receptors. These selected sequences are included with the corresponding Genbank or Derwent
accession number(s) and the animal species from which it is reported, as well as accession
numbers for related nucleotide sequences that encode identical, or nearly identical, amino acid
sequences. These known and novel sequences of the invention are further presented in the

sequence listing.

Table 1
Sequence amino | Species Genbank (GB), Related Genbank
Description acid Swiss-Prot (SP) (GB) or Derwent
SEQ or Derwent (D) (D) Accession
ID NO: Accession No. for | Nos.
nucleotide
sequence
urocortin 1 2 Homo sapiens Fragment of AC109828 (GB)
fragment AF038633 (GB) AXO015619 (GB)
amino acid AV708591 (GB)
residues 83-122 AV708591 (GB)
AAZ35707 (D)
AAT73432 (D)
urocortin II 4 Homo sapiens | Fragment of
fragment AF320560 (GB)
amino acid
residues 72-109




receptor. For exanple,
urocortin, urocortin |
anal ogs. "Anti body",

CRFR agoni sts incl ude,

|, urocortin 111,

inits various granmati cal

urotensin I,

but are not

limted

to CRF,

sauvagi ne and rel ated

mol ecul es apd o3/bgipesnol ogi cal |y active portions of i mmnog,kq}ngg,‘ﬁ‘,

i.e.,
bi nds an anti

natural ly occurring organic nol ecul es vvith which it

gen.

nol ecul es that contain an
As used herein,

"isol a

ted anti body, "

ant| gen binding site which speci

forns, nmeddsJimeogogl obulin

| ecul es,
ically

means an anti body
whi ch has been partially or conpletely separated fromthe proteins and

s naturally

associ at ed. THoFGHidE ai[ig NI Y| HoMRARSers 1] ] [ O
interact wiwth a receptgr and |is inverse| reI ated to the dissociation
constant for | H28M8Ci fi d CRF Ifi gand- CRFR | %‘f%*%éﬁ@n The dissociftion
constant can|be neasured dirgctly via stainimyadidseidué @t i on, conpet|tion, or
ki netics binding techni ques |or indi rectl%slls\i%%hphar col ogi cal teghni ques

i nvol ving fupctional asjsays and endpoints.” i meri ¢ anti body" mpans an
anti body t hat mtra;iims S 1 uct {UKdwto sepien¥e Nt Bragfeatsf t WO QIACODOIPEGB) T T pr ent

anti body nol ecules, i.¢d., frogmdifferent ' peci j iC

ant i bodi es Al ﬁas"?ﬁa but are |not Iimted wfﬁg{lﬁ??bodi g‘?‘)ﬁ‘ﬁg@s "humani zed
ant i bodi es" Amrmhnel ncl ude, but 8 3 0 JUN @@@tcid\\O 03/ BEREE3NEBY/ US03/ 01451
are not |imi chijmeric janti bodi es doby gug known as
conpl enment ar i ?&Iﬁegtet ernii ni ng yregi on graf f‘?ﬁ‘g‘ ﬁtﬁ%sz?:*) kgﬁéhggﬁ#) ofropin

rel easing fagtor which jis t hel sarre as corticotropin Ep‘é?éélfiﬂj hof none
(CRH) . Exenplgg 9 aes ude 17 ovi see J. S. Pat.
No. 4, 415, 5':8)r¥c°%$nt hFe)ITOI i kel C&F anal r%dmr?égﬁg sug(?)esll??;?e_smmhl ch act as
|i gands of CRFfessingfagierabl e CHE anal ogs can be obt ai N¥228BdABA valiety of
vertebrate speagdue and (i ncl ude, but are pot limted subst ances such as
sauvagi ne (see.,—e_-g——éé._galt._.hb._d-,_ﬁe 0 ee__elg., US
Pat. Nos. 4/|SyEesdg2: od 4, sI¥véemedusang , human
urocortin-related peptijde (Rey@fvageiT.- M Nat' | Acad pBci

98: 2843- 2848 {2001 )—urecortin{see—e—og WO 97/ 00063 urocortin

described in
5,109, 111; 5,

U
23

(stresscopin rel ated pep
pufferfish URP 1, pufferfish URP Glgssag[cﬂtr efsi N I

STl s gt

LLLLLLL

Sﬁ%g

G

(st resscopl n),

and the CRF anal ogs

4 489 163; 4,594, 329; 4, 605, 642;

TiEHES USSHICPEL 006: 5663202 5, 824, 771:

5,844, 074; and 5“Imglst45©ans8p@@mtwlmd ORFudzng 2uonps limited| to,clatitolies) that a(ctmnaam.
¢1¥F ‘ﬁgorcah SreeGaR! N

urocortin |y

rel ated pept I

AF361943) ;

R

%_in%l

EHY ard 'nOQG 1R

uhan urocor

{eb%

otensin I, sauvagine and related analogs.

S

'resscopin,

“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. As used herein, “isolated 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.

“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.

more different antibody molecules, i.e., from different animal species.

“Chimeric antibody” means an antibody that contains structural elements from two or

Chimeric antibodies

include, but are not limited to, antibodies known as “humanized antibodies” which include, but

8



corticotropin releasing factor)(V00571(GB)); OCRF (sheep corticotropin

rel easi ng factor E00212 (GB)); Svg (sauvagi ne, P01144 (SP)). "CRFR

agoni st" neans a conpound or nol ecul e which has the abili gy yoN006 vat e
CRFI R, CRRE&p3mp2sR0t h. "CRFR' nmeans CRFIR or CRF2R  ThepteusisiddrR * al so
i ncludes truncated and/or nutated proteins wherein regions of the receptor
nol ecul e not required for ligand binding or signaling have been del eted or
nodi fied. "CRF, R" neans any isofornms of CRFIR from any ani mal species. The
CRFLR has previously been referred to as CRF-RA, PC-CRF, CRF, (Perrin,
MH., et alare EidRged &) lchig¥ric dndiBodhd 28netddddlby( thd Bhniquetkedvn 3. comBlemékarityPr OC.
Nat|. Acad. K Sci.. USA 90: 8967-8971 (1993), Chang, GCP. et al., Neuron

11: 1187- 1198 TY8IERE&Eri 6 T, et al., Proc. Natl. Acad. Sci.USA,
92:1108-1112 ( 19€¢BF” mexls coriidoarppit\releedingafctor whiklhiSs the sdme a3 3é&ticofrofin (cl@9) ) or
the CRH rec or.. finitd CRE, R | . i imted to,
t hose recep?ogé’%nef(ggﬁgh?xgﬁm]taﬂeéﬁnc%ﬁk 5 fncsb}n%e%#gﬁdaﬂvgﬁéwe%é ggiér#é{ F Re
recept or has4l3é68), adedike.ed i n a sequence database. These sequences

| ncl ude Accessi oppbQgsioen X2m Qffnstafickd dHlikn ade 2RARs oF PRERE  sultAOEER anlRBO68,
QB1952, L23333, NM 004382, AF180301, 128970,° L5438, 124096, 192586,

B1954, AHSOEPRodbaings) fymy 7 6arietk pp yerpbragergpsciesgand ingludea fut e pogbmited tar229361
AB(B5434 angibQandesQushlN s#¥Biine MR, D/ 0.8 220 NP4:605.453053 hidlet&d (sbet L2658, Phie

nucl eoti de and protein se uen‘ﬁgs of these rgce tors are avail.able from
GenBank or NefeAREh?SZ andrkaiR0Stlemause AFRForria Ik 5p nojrogepiinoplated Beds (Re¥Tsi mal
speci es. | CRERR ehals r&bcls Wabze,edgzd Sered8aB o848 2603))Hivbdokiin, (s€REg. RO 91/60083)] not o,
T., et al., Proc. Nat Acad.. Sci.., USA, . 92:1108- 11 1995) .and. Perrin, M
et al. Prochunaaocorsp Jh(stressqopin lﬂéﬂ“@@‘?"ﬂ%@h%’?ﬁm{:‘f@@g )(s.("“lsﬁ%z“&eﬂ“&ﬁﬁﬁfq} on of
CRF2R r ecepURP 1, poffarfishsURP UL, urgensiotl, hadrilk 6CRR analdgh deseritred o 3f.®riat.fas:  whi ch
the DNA seq e i Qg ,t ec . N i in ence
it abase.  HABERsS ARSI AR A0S Bla, (ST s SRNEE, T 4R, 34208

NM 001883, J4B007; 564050824, 71F0.844006; and\5.84998.1 Specifie ZRE anafdgs inglide ARED 72,

U17858, NM_&Q;?}%@ Srocortdt Q,?’ AFGdYd33 '&E@)%ggl?rgﬂ (Imﬁann Wold@t nds: @tgélgsc i 8k

sequences o Se receptors are ava bl e from GenBank rwent .

"I nhi bit" new@HeE)AEFIPA6QT BV grmeroyrpeartine Il omtisesropin, PaPBE%¢1) BER fumass or
activity. FeduicofdiiRleting@at@IPOSARGENIRH SheskRhRbRdpinFeidfkilng tRlF BRAY2 1 f it
ei t her corrpl(cc}aBt)ﬁls%lg (cs);uvg)g?nre’t1|)0611I14I4y(8}p);-event S nuscl e atrophy.

“CRFR agonist” means a compound or molecule which has the ability to activate CRF R,
CRF,R, or both.

“CRFR” means CRF|R or CRF,R, The term “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.

“CRF,R” means any isoforms of CRF,R from any animal species. The CRF,R has
previously been referred to as CRF-RA, PC-CRF, CRF, (Perrin, M.H., et al. Endocrinology
133:3058-3061 (1993), Chen, R., et al. Proc. Natl. Acad. Sci.USA 90:8967-8971 (1993), Chang,

C-P. et al.,, Neuron 11:1187-1195 (1993), Kishimoto, T., et al.,, Proc. Natl. Acad. Sci.USA,
92:1108-1112 (1995) and, Vita, N. et al., FEBS Lett. 335: 1-5 (1993)) or the CRH receptor.

The definition of CRF|R includes, but is not limited to, those receptors for which the
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, 123333, NM_004382, AF180301, T28970, L25438, 124096, 192586, Q81954,

AHO006791, NM_007762, X72305, AF054582, Y14036, AF229359, AF229361, AB055434 and
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"I sol ated peptide" neans a peptide nolecule is said to be "isol ated" when
physi cal, nmechanical or chem cal nethods are enployed to renove the
peptide fromcellular constituents that are nornmally assb@ikiNe®06ri th t he
protein. Awéabdideemsarti san can readily enploy standard porwkesmaision

met hods to obtain an isolated peptide. "Isolated nucleic acid" neans a
nucl eic acid nolecule is substantially separated from contam nant nucleic
aci d nol ecul es encodi ng ot her pol ypeptides. Purification and sequence
identification techniques are well known in the art. As used herein, two
DNA sequence#l568. €Ths andkotide dne prosjpatqubilcys @3lescieadpaes ard dvaitable froatGenBankbr t he

| i nkage betl\ée n.t he two DNA sequences does not (1) result in the

i ntroduction Of 'a frame- shift nutation, (2) interfere with the ability of
a pronoter regi omRF@RdmcaaeanytimwméﬁBEnRifpnﬂmaminaldpe;iescﬁﬂl’zﬂglasdmjmtces, or
(3) sneer ! etef s AR CRR! Glhn Ql0clifoGOF ! 83 OPHE oy SN SPPBEC Bhplal 0 b

translated into a proteln. codi ng 'sequence and regu atory
sequences alld2698nand Berrirg ¥ efcef. é’f@dvqfhéwdﬂ?eyﬂa??e”é%@%ﬁé]r?t)ﬁ%/ | i nked in such

a way as to pl achetddfinilidrPSSCHE,R rdcBRorOhcilids, b&%dhd’ﬂgmﬁé‘dmeﬂﬁ& HAGRFs fohe
i nfluence or_ control of the requlatory sequences. Thu pronoter region

i s oper abl yWhieh thei D4 geqppncs, enco fhﬁge%@ahé"r‘fc@e%“é’ﬁs“?ﬁé‘ ?:)F‘Eﬂﬁ‘i?feeﬁat?béij’r on is
capabl e of Trkd eGhdnBg ihdlaRSKkcesRbd NBs.0TUZ4bEN, HDXA2 SRMUGDISS3, TURR7, 1168508} he

et de. 1A Sl NS, s, o 50 A S

means t hat ARER93GPOTheStuclgaide arall profeiln fguegtad af these répembre hua labaylabiaBom sie:gnmfl cantly
greater, actl&%(l t% toward a certain receptor(s) conpared w th other
receptors, St it s conpletely inactive with regard to ot her
receptors. " Sequtuhibét” Ingbemst to tpgitialtyr or"delmpiefelyghidckat partivelamprosess @Gictlvityr For

nucl eoti de X%‘glﬁgj a c%mbgu\ﬁggnhibﬁﬁ kggtra th@?cgo&ﬁ}’ if I%"ep??e-[c JR@&JI)&{ Qr?xgl \)elgcpmant

Sear ch Too] ySI'S UuSi ng he a gorl rans. bl ast p,
bl astn, bl amule atrpghsist n and t bl ast x (Al tschul et aI (1997) Nucl ei ¢ Acids

Res. 25, 3389- 34%1@3%{%%* 'n@an‘?t ﬂbude(rﬁagcme 608 to bt olaté® avﬂren %ﬁ)‘sxcalUSA 87,

2264- 2268) which are tailored for sequence simlarity searching.
approach us@echpgical pechemissimethofsrse empleved forempyesthe papiids fept celivli qoaﬁmug@gnent s,

Wi th gaps (faNaé abkmaly ¥dslateadNGithvhd Prktin. JARKilled &@EHni GN RSy, enlpRlyRBBard CUErY
sequence and a database seguence, then to evaluate the statistical

si gni fi cancBYrtration mefhadsepehtaip gpdsolaigdentident i i ed and finally to summarize
only those mat chasladi dubleic 96t Sdns @ npdl€ic atie Gliokdult by ﬁshmxdlyafspasat@mrdm cance.
For a discussion of bESI c.JSsues in S mlari té’é‘r Sear g i{ng of ‘ie uence
at abases.  ERUTRATCRIGR € PSS STRIRE EBEREET o Bnesipd gnd SHTE
sear ch par aideftificaioh cachitiquet @gweknoeemaheiaat | ons, al i gnnents, expect (i.e
the statistical RSB Eér&&%@ DNA sequences are said to be “operably associated” if the nature of
the linkage between the two DNA sequences does not (1) result in the introduction of a frame-
shift mutation, (2) interfere with the ability of a promoter region to direct the transcription of the
coding sequences, or (3) interfere with the ability of the corresponding RNA transcript to be
translated into a protein. For example, a coding sequence and regulatory sequences are operably
associated when they are covalently linked in such a way as to place the transcription of the
coding sequence under the influence or control of the regulatory sequences. Thus, a promoter
region is operably associated with a coding sequence when the promoter region is capable of
effecting transcription of that DNA sequence such that the resulting transcript is capable of being

translated into the desired peptide.
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threshold for reporting matches agai nst database sequences), cutoff, matrix
and filter (low conplexity) are at the default settings. The default
scoring matrix used by blastp, blastx, tblastn, and tblagtyxjyg 2008e
BLOSUMG2 medybioxodolssni kof f et al . (1992) Proc. Nat | . Acad.pcefisosdinh 89,
10915-10919), recommended for query sequences over 85 nucleotides or amno
acids in length. For blastn, the scoring matrix is set by the ratios of M
(i.e., the reward score for a pair of matching residues) to N (i.e., the
penalty score for m smatching residues), wherein the default values for M

and N are +5 and“Seléuth eShpet I;ﬂe@dsymuFﬁHr ﬁghﬁs?a.eﬁﬁ,r aaaaetg%ér,wﬁéf@mnﬁ lHA?t ed as
follows: @=10_(gap creation penal t ext ensi on penal w nk=1

(gener at es W@Faﬁfyt%“éff aghyity §Pwa§f\'/|ar? "b’iﬁ%ﬁpﬂ(&fﬁi’%ﬁg“"fhrfé e ERETROFS) “%{r‘ll?i” gapw=16
(sets the NtM@mplwlgiﬁﬂicWeWRhfbthd&hegampm alignnents are gener ated). The

equi val ent Bl ast ara ter ) S ,were =1 apw=32. A
Bestfit conpari s%ﬁ H‘YsgquL"HPgﬁy A\ %B‘f %“"?ﬁ‘l T"%°t&6e13 gedg ersi on
10. 0, uses Hmékntnad ayrmmsg (BAfeT10ca( gmgnmdfneasteardn’r@ﬂha{atyyi); wsing theENgaRitngap
ext ensi on pen n he n S rotein co j SONS are
CAPeS and | ERBeY by B Brobeis B M6 biaiE (bal Snd MRl aficut TR 2R
skel etal rudediec Am@sﬂeo)rﬁsiiéé? 8403 land Iﬁulstckt@l f(Lﬂ?@)thcm Notl, Aved.I§ci. USk &, 82 nuscl e
at rophy" ne d i
skel et al wg%&lge&ﬁr}%s?@(@mgﬁ Tet a%ﬁum}g@?w gaﬁgﬁpo'rl;ﬂ%&g%gt hﬂéfgﬁ geglé}r\l i ng
protein str BESHRAS st gensiderovimilar stementpcwith gapsrdpra-coufizgersh andawithost gagkpri si ng
the protei n(comeo@mweew(% Sry BRMendd A aRBrabAl ?egiie%ga fren RYevhIBRL fhe GARM&NT | ONal
abbrevi ations, _as 11 N 2006 WO 03/062268 PCT/US03/ 01451 shown: A =
Ala = Al ani Ffé“‘ fiepnce of pi} matchep that e, idcatified and {jglly to symmarize. only thosggatches whigh e ne; L
;\s Leu = Leb&ﬁbﬂﬂa, prééeEctaa]mreﬁlo-ﬁyﬁfQﬁnﬂﬁancé Fod 4 lecusduﬁp&feﬂdﬁl: rI‘)@ues Nmpsnmﬁ&ﬂ o

par agi ne; = nyl al ani ne;
D ha O apibins of sareats e e Al g g M Noer i St it S | M
= Met = Met kdamhpararetdts for hjythrEm Ldqumbns th-nmaty erpect(H &/, Ghdetitistidasighifidaree
Ar gi ni ne; e.le
Pyrrol i doneth(r:%g?{»gorlrg‘ omné %]mhes a%aénétddatl%miens fl%% ee) Ifl'?‘ Ty %ﬂnﬁélanélﬁﬁf Gh%’ ¢ acid
or gl utam neompmtty)hwt the defamichetsingsi 'rﬁhecterfpalt swym matrik ased Ayrblasiih blsth aldasbeen
descri bed 1t Bfec? BOHEBEGSINIES i) Alott er WORIoB e, A ! S sy ©
appropri at e. ter Bis use . specification to designa
Napht hyl al am%élo%%wmmm@éadlfemum SeA!leaPﬂS ﬁ@rﬂﬁnt@@pmc&mapwmamée@ leaath has been

indicated in ther sraay%%eodngﬁﬁmms&m;% rhiflR of M (B& &hd RASAYSrd BRI pARf 10 the
sequence listing in th sequences mhere it occurs. Abbreviation

"Ac" has beaﬁm’e}%&ﬂfi'&s} tﬁch' Eﬁt the pelty scorr for BisyRishipgresifyss). apeip thedefaplt t he
speci fi cat i edlussifid Mafd Nogers £hds4; FdspeeibelyN B6dr blatd parikdrEWEPadfiRd af RALWE €

Q=10 (gap creation penalty); R=10 (gap extension penalty); wink=1 (generates word hits at every

wink™ position along the query); and gapw=16 (sets the window width within which gapped
alignments are generated). The equivalent Blastp parameter settings were Q=9; R=2; wink=1;
and gapw=32. A Bestfit comparison between sequences, available in the GCG package version
10.0, uses DNA parameters GAP=50 (gap creation penalty) and LEN=3 (gap extension penalty)
and the equivalent settings in protein comparisons are GAP=8 and LEN=2,

“Skeletal muscle hypertrophy” means an increase in skeletal muscle mass or skeletal
muscle function or both.

“Skeletal muscle atrophy” means the same as “muscle wasting” and means a decrease in
skeletal muscle mass or skeletal muscle function or both,

In describing protein structure and function, reference is made to amino acids comprising

the protein. The amino acids may also be referred to by their conventional abbreviations, as
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where appropriate. The peptides of the invention are also nodified to have
am de group at the carboxy-termnus. This is indicated ip,t uence
EVALY

listing under "MODI FI ED RES" feature. In order to desig etion or
an absence v 030622881 no acid in context of the natural hopotrognoss:t"-" or
"nil" is used throughout the application. Unless otherw se defined, al
technical and scientific terns used herein have the sane neaning as
comonl y understood by one of ordinary skill in the arts of protein

chem stry, pharmacol ogy, or nol ecul ar biol ogy. The nethods, materials and
exanpl es deghewﬁ bed AigEeeilamiR| © = Tt ThRtbfifd &d= Val Heallnk:nd Eigyg= Cdies Lret hods
and materi m | ary, qui val e ose described, herei n_be used
in the prac ?c L‘8‘r°“"i?est|Tr¥§1 ul?ymtsﬁ%nlt g%er‘ﬁwi"ﬁ\'}eén T WD =PRBPPERss B"I'ﬁg “pr esent
i nventi on eProlrpQss@ls Glaahiat; dt= ﬁhm-— lﬁbdnwlenqmeﬂrdms axspandAag Ve Tihe
Formula (1) a d a t het a
(1) In For M@l’ﬁ‘r@‘?g e%a%“é%ﬁ%%shdae]ggetq L Brefihn 9= 2T, 8500 2.
wher ei n: X, Glypige; Randrx3 Aggivingach Seiet SennegH = Bin=t H’émbmou"ﬁled@thﬁGqu of nil,
A E D G’ HrrroPdocharl%x IT: ﬁﬂdls%sedﬁlddﬁate mkﬁﬁk?%uﬁﬁtﬂ%ﬁh& bR Rad Sting
of F, 1, T, is selected fromt group consisting of A I,
P, S T andfovnedawdmwai Sycé‘élkt?@f”ed This gt brre dspesitipst é’oH’él%‘i"P?ﬁj listing under M and
N. In one &a3OBBAERES hﬁ:atuH:VﬁliHrd @@mpah@ha*hsmf BSi§Sis@ HEHY GREAcAbn the
formul a X1X2X3X4X JUN 2006, WD 03/0622

PCT/ US03/ 0190518145 4?3599@‘%“% rf@elf eation ?fé“r}m“rfén GBI PeRies s, °‘bF‘g‘E?‘°dE and Z:

X3 i s sel ecinagk sfeq&ﬁaetlh&nggrrﬂunhe ‘Sisesliatiécul eanfe” By tthﬁ]ilethhstﬁ(é in the pepliect ed
fromthe group_consi

. P X5 i | t ed,.f )
oont &t e Sifhased RReR Aty®! b iion =adthb RS el b Radsl Mhaed sedifed |
L, M and N. NHaternome iretib spkcifieation amll Hah bech destitited uadenihe i“BIEDIFIER_RES feamoe

ool oot e, Lt Ol e RS b Blenig o R PR o 2P~ G0
--1VL, whesadiony-teringse fbis issndidated in the ssnsndsdistingrvndsn  MEPIFIERIRRSA featsmpr | ses
the Sequencs‘rdermc@gnaté DacRR0H Gah oHAREG Hino RlaRN oI ie Sl REGREIENCE -

DNPSL. I'n anot her ~enbodi nent, al pha conprises the sequence ---
anot her enbGdpieit lsuseérhmvahoebthmnpwgow he sequence ---PSL. In anot her aspect

of the inventionynigd} BlRéwise AbHired & tsciMcdl Qﬁdmicatlﬁéj{%?ém}é@) O BEQhde X1 1S
nil; X2 is nil; X3 is nil; sel ec fromthe group consisting of F,

|, L, P and™Auingesjcgmmanly Bipof b 74 SHre SRR DS M) BFCACHmISg, T and
V, X6 is L. pHafniosiegyeoitaldcaeitiologyl TRé@methods, materials and examples described herein are

not intended to be limiting. Other methods and materials similar or equivalent to those described

herein can be used in the practice or testing of the present invention.

Peptides
The present invention encompasses isolated non-native peptides according to the

Formula (T):
alpha — beta — gamma — delta — epsilon — zeta — eta — theta

M

In Formula (I), alpha comprises a sequence of a formula X, XXX XsX¢; wherein: X;, X,
and X; are each selected from the group consisting of nil, A, E,D G, N, P, Q, S, T and Z; X, is
selected from the group consisting of F, I, L, P, T, and V; X;is selected from the group consisting
of A, P, S, T and V; and X, is selected from the group consisting of I, L, M, and N. In one

aspect of the invention, alpha comprises a sequence of the formula X;X,X3XX5X¢; wherein X is
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conprises a sequence selected fromthe group consisting of ---1VL, ---FTL,

---LTL, ---FAL, --- VIL, and ---PSL. In another enbodi nent aI p. conpri ses
t he sequence ---1VL. In yet another aspect of the |nvent|30¢| &

conpri ses AVeosege sel ected fromthe group consisti ngPof/Uﬂ"yﬁHBi (SEQ I D
NO 392), SEEPPI (SEQ ID NO 393), -DNPSL, ---1VL, - TKFTL (SEQ I D NO

394), -ZGPPI, SCEIVL (SEQ ID NO 395), SEEIVL (SEQ ID NO 396), DNPIVL
(SEQ ID NO 397), TKIVL (SEQ ID NO 398), ZA VL (SEQ ID NO 399), SDNPSL
(SEQ ID NO 401), STKFTL (SEQ ID NO 402), SZGPPI (SEQ ID NO 403), and
NDDPPI  ( SE@, D@iN@Jecttd)Lﬁ)om the) gypap comsiptingesf RSP ewt ZoX; ishelected/ pnitiengrowd pha nay
be pr ecededcom{st?%lﬁql} ii@?elcc(eh 'ftom grclupa&@stl %Q)?L afld P; ﬁ]ﬂ%glect?e%g é)'nfje tag

that may be use purification et ect’i on of eptides of the
i nventi on. mﬂgrmmsanqqf)? an@)étaad Koifsel¢cied Srom thecamenp sensisting qufLoMrmw &XBDXI O,

wherei n XB gRdm¥ddinet, %lphfiﬂl?ther%@x'nﬁ‘r?sEseﬂe EJqQéﬁbé Qfced BHR tlﬁ‘e%&lp%ﬁs&ﬂnféf 1., L and
V. In one enbodi nent, beta conprises sequence sel ected fromthe group

consi st i ng BPLRS GEQ IRNG: pEs)NENPIREIEQ @.W %%EQP‘PT?LY\@EQ RAYY: 399 BEPPREQ | D
NG 407), SisBh HI3HD, N%L 4198)-1WBH»%9,§H3V lonbiea th NGhotKEp Shbodinient, ABRE her
enbodi mnent beta conpri se %@%ﬁs uence further lected. fromthe roup
consi sti ng GPPIEE B $§Ans BFET g‘i/é‘!"“ﬁ’h@f‘ fmeé P IFERPisey, e SEQUEMHIT ses t he
sequence S| DNPSL. IMn yrdthepdnbobieent, Aptaeoingrizestthe daqiefceCOIVL I8 atHe EntBaEGNC e
SLDV. In yetl 2noth sestheergg%gncge%l. beta conprises the sequence SIDV. In
Fornul a (1)2P &R " Compri ses 4a sequence of a formula X11X12X13; wherein X11
is PT, V, or Snamthdr it efnilk iXvkeBticw dpleaomprives thefosuhilf de(immgr\dmp«m
consisting of. Ay B, Wil &, : >
et Usoal g1yt s Tt PERH R Rl s fbug el IO PRANERE,
I n one enbottieated fromfthe; greup qppsising oh A, K51 T apd IV Xeris &nolpione embadivethireinha  gamma
conpri ses t&%npﬁ&%%éh%&c@ ﬁ‘élé%ﬁsh @ Qm tﬁ@%b&p*‘k%nﬁs&nﬁé’@f - $ANSLFHl 0g 19f . [PAB, _.PAF,

PAH, PAQ PAY, PFB . PFG PFQ RV PEW BEY, | PGY,
PHB, PHF, PHT, afPH@‘SIPM&mebﬂHAW piphe copiprises fhe E"q“PFF‘"IYﬂI- ‘G PIH, PH PIL,

ELS P:Dﬁw P:DIY HIE) m dR!gWr akpeds otﬂgé/ mvé?ullg&a, atphl corfijlfses £ enE’d—édlectE’dF-)g%ml?lEééY P:Sgy
PTE, PTE,  BTe comtiine pFAOEPBRSEQBPNO: SN SEERYL SBURD NS ARRPSIoe Ve Py
PWY, PYB, PRIFIL REQIDRG: 394 YIZGPPIYSREINL (SEQHYNOPY04), SREWL SER, ID$l03,39§l G, and
VIG In yet ogi f LAV [ i
sequence seP g@%ﬁ%@ﬁ\%ﬁgémﬁé%%@ﬁ%hﬁhgggg%@a C;[& 8@{!? §®I§§ PFY,
PLE, PLG P{SEQ IPLND: /LY STRFH. (¥EXHID ROY 402p] $ZGPPI (SEQPIDONO: 403), and NDDPPI

(SEQ ID NO: 404).

In yet another aspect of the invention, alpha may be preceded by a polyhistidine
(HHHHHH, SEQ ID NO: 400) or other peptide tag that may be useful in the purification or

detection of the peptides of the invention.

In Formula (I), beta comprises a sequence of a formula SXgDX;o, wherein X; and X, are
each selected from the group consisting of I, L and V. In one embodiment, beta comprises the
sequence selected from the group consisting of SIDL (SEQ ID NO: 405), SLDV (SEQ ID NO:
406), SLDL (SEQ ID NO: 407), SIDI (SEQ ID NO: 408), and SIDV (SEQ ID NO: 409). In
another embodiment beta comprises the sequence further selected from the group consisting of
SIDL and SLDV. In yet another embodiment, beta comprises the sequence SIDL. In yet another
embodiment, beta comprises the sequence SLDV. In yet another embodiment, beta comprises the
sequence SIDV,

In Formula (I), gamma comprises a sequence of a formula X;;X;2X3; wherein X;, is P T,

V, or S, and X;; and X, are each selected from the group consisting of A, B (Naphthylalanine),
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PLY, PIG PTN and PTS. In yet another enbodi nent, gamma conprises the
sequence selected fromthe group consisting of PFE, PFG PFH, PFQ PFY,
PLE, PLG PLH, PLQ PLY, PTE, PTH, PTY, PIE, PIH PIQ RYY,JURYX06 PFE, PTW
PQY, PHY, P§o oBbd2eesPT!, PTF, PTL, PIV, PIT, PTV and Pl E.pdits¥Eiiagnot her
enbodi nent, ganma conprises the sequence sel ected fromthe group
consisting of PIG PTN, PTS, and PIG In yet another enbodi nent, gama
conprises of sequence selected fromPFQ PYW PLQ PIG PLY, PUY, PTY,
PIG PLL, PLF, and PFF. In yet another enbodi nent, gamma conprises the

sequence Pl g, D'E‘ FelHAMRUNG,, NeFRO R, BBy, w, QWmQﬁUBﬁﬁo%ﬁ%nP&@e idventfoR" Mul @
(1), delta conprises a sequence of a forrrul a X14X15X16, wherein X14 is

sel ected frdm BHe Irapefer 66%'?%4‘@?‘1‘ nGTER qomprises sheqseppense) sslecied diomete @EPUPT om t he
group consi gbrsisghgadf PAB, RAF HMH, PAQXEAY| BFE; PFECHFBAPEFC, ®FH| bEL, BFIQPPQCEMSI Sti ng

o o he 3 g AR o, B B BE B i R A R AEMETRG A ot o
enbodi ment , PigPIG RRRIT, e sPTWh €15 P&iYe BER, RIIBDPDF, PIUCRPLHrPIH,OIPLmJPHQ,(RL)V _
ePSL1 on OMBE e e AE SRS RonchioRi Y RV ARGy, MEaRDerelT I
fsel ect ﬁd f r GEFLIE, Q’fi‘bLPﬁ"L E’b‘tﬁsﬂ'@’t’lﬁg’ SVBLPVYX] PWF, AVHaRWQTPWX, PWE, FH, ﬁCt ed
o oup consi StE SR L PEP R 1T, Py nErle K 0 B10. 361 90 R 10
consi sting Gfﬂb@mem ofjthe igyentign, mewrﬁeﬁhfeseem@diehém fromphs gloomcwestipei ses a

sequence sel,gep f prampls,
VLFDV (SEQ I D NO ltT?@Fgf}llmn VtL)?ell)EIig]tF %E%QI;]%L%OP P‘LY %%ﬁl{(}] EQi)]IBD%I\%OPﬂ%ls

LLI El (SEQ PP G fﬁ”i‘ha"d PTB iy yet apoeher leé}mentztiﬂs')ma QOMPERES thaEEguenee N@CteﬂlG)
| LI El (SEQ IflomIN&d grddp/ donsidting of PREERG| BFEN@FQ) $BY, PUH, IPEG, PISEQRQ, PLKCGPTEIL9) ,

EM EI ( SEQ PFNGT Y- 280 prengRifoctny( R Heg, Ry, Bk per M BECPIE mity PHos) ' 14
3 0 JUN 2008IT, WV Qid PIB2R68t aR6ifidr etsdifihg Sammaldommpri¢e SHsdqindieled@birom BEEl  ( SEQ

1000, 7 o SRR i B LS50 (£, a0 LR (20 1D

I D NO 433) sequenco sedected froni BFANPY W PLO\PIG, rRléhﬂ’UUnPTﬁep’;GIRm. POfpnd BES Ihhe

| from. LE N, LLFNI,
TLlEQ  TLLErS GSfr e, BnohP ARt e Alheite o ot vl ity ehblabheny

sequence selgemmeeprprigspPF®e group consi sting of VLI DL, VLFDV | LENI and

ILLEQ In yet ang,th&ﬁm@rmosenmeﬁ] ns@so§'séq(85hc9Q>FQrfb§1ﬁ§a xr£§x§egﬁéwe<, sgl ected
fromthe gr oup consi sting of E I'n yet another empodi ment ,

epsi | on conpflpeeddrompe E%%PF&E“WIIEI- and EIS is SIC’EF}S from fhe proup egosigtingef L | n yet

and M; andX,e is selected from the group consisting of S, N, Q, and R. In one embodiment, delta
comprises a sequence selected from the group consisting of ILS, IMN, LLQ, LLR, and MLR. In
one embodiment, delta comprises the sequence LLQ or LLR.

In Formula (I), epsilon comprises a sequence of a formulaX;,X 15X 6X20X21, wherein, X;;
is selected from the group consisting of V, I, L, T, K, E, N, and Q; X3 is selected from the group
consisting of L, M, V, A, and T; X is selected from the group consisting of I, F, L, and M; Xy is
selected from the group consisting of D, E, N, and H; and Xy is selected from the group
consisting of L, V, I, Q, M, and R. In one embodiment, epsilon comprises a sequence selected
from the group consisting of VLIDL (SEQ ID NO: 410), VLFDV (SEQ ID NO: 411), VLIE!
(SEQ ID NO: 412), ILFNI (SEQ ID NO: 413), LLIEI (SEQ ID NO: 414), LLFNI (SEQ ID NO:
415), ILLEQ (SEQ ID NO: 416), ILIEI (SEQ ID NO: 417), ILLEI (SEQ ID NO: 418), TLLEL
(SEQ ID NO: 419), KMIEI (SEQ ID NO: 420), KVIEI (SEQ ID NO: 421), EVLEM (SEQ ID
NO: 422), EMIEI (SEQ ID NO: 423), EVIEI (SEQ ID NO: 424), EAIEI (SEQ ID NO: 425),
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anot her enbodi nent, epsilon conprises the sequence KM ElI. In yet another
enbodi nent, epsilon conprises the sequence ILLEQ In Forrmula (1), zeta
conprises a sequence of a formula X22X23X24X25, wherein XP@ Jun 288! ect ed

fromthe grpgpsgeensi sting of nil, A D E S and T, X23 pgrggispeisgd from

the group consisting of nil, K and R, X24 is selected fromthe group
consisting of nil, AH M N Q Tand Y; and X25 is selected fromthe
group consi sting of nil , E, DI, KK N Qand R In one enbodinment of the

i nvention, zeta corrpri ses a sequence of the fornula X22X23X2, 4X25; wherein
X22 is sel ggt K E@%ﬁ gel ected
fromthe gro nS| St @ﬁg@ﬁ@@ﬁpﬁ@gg@%ﬁe s sel e?:)'ltzg he group
consi sti ng N®: 429),NW{H(SEQ IR NQD430), NMEIM YSEQED NOs 4318| QiVEERM fSF-&ﬁDcN@ group

consi sting im theZ €t a
conpri ses aﬁge%&elhldggﬂ é%Qeﬂgtbeé; 4? irBlo Irﬂqin@ggbgdrao uégp%fgl%gf‘gﬁor? %ﬁgi?m %b B%SS“I‘EQ | D

NO 434), BRMEnqeSEestsdbrauche grauw)consitggof(
AR (SEQ T et il lou-Shbodi b2 %ﬁﬁ%‘“ﬁ*zm“’ KAé'“ “‘*‘Bﬁ %‘SE‘NS“& 2?2*3?0 40
(SEQ | D NO consisting °f‘ﬂF¥éFa Y’Q% ﬁﬁ”ﬁ@d el Inpy t@%&%’ﬂ%ﬁ"%ﬁmﬂwmff N ( SEQ
:\13 NS50?47)A%2 -[E)b’cﬁg'nEoéSE@cted Ih'oNQhe cdﬁéARg(cSEQvﬂﬂﬂ MaLumg)A In angmﬂﬁEg | D

255) . ARAE SRR Yason i geateai VIED Syl Jokmr i 6 FETRL B o)
TRAD ( SEQ | doiNg! erdmdjmentAlpilor SEQrisdd thiDseqh&8y KMIERAR (YSE@ohD MdodidB®), EKQQ

(SEQ I D NO __520) ---R -RAR, ---A -- AR -ARA -RR

A- AR, A- A- epﬂoanmwﬁ%Rheseau--e-uf N yet anot her enbodi ment, zeta conprises

a sequence sel dotFeunuly Gnzeth corprisas s ssaweséesfianfgrmayfa EMME@AWCTE(@E_ imnd

TKDR. I n ye r Elt;r;glp , t 0 I QE r EKAR.
I'n Forml a %efe)%@%ﬁ‘ S Eory B Q&Séé’ﬁeﬁcg s Qﬁﬁgr%l e o X,

wher ei n: x2ens1stg1g9émbé<teéRf Ko ke from pe gionr rostisting obrib A AL NQ fiank N, Q
and S; X27 ¥S,5ekgat @6ecidaOiont 08 gr&b@dﬁ’suﬁﬁ@%f anlmg)oxf KAN, © add RL,.InNMhé@nd Q

X28 is selected fromthe group consi sting 062268 3
0 JUN 2006 eretimsnod/top Rveption, 254 Copprises @ S?"‘é‘e%?ﬁe‘é‘f E‘%‘jm‘l“? 8*?‘?1 %@%O r BE%

consi sting &, A selkatedkirorMitheNsraupteoRisti@ @f infl, Bedne @&; &), fisr @fected hemghOIgﬁbup
consi sting of H,

N, nd R __an 31.is sel ected 4R 4
consi sting Bq"s'ﬁmﬁr?ﬁmhll{{. gflra\{ gﬁéé S(S%ﬁﬁc}jﬁx?‘fﬂme E5FP f‘f’l’é’s““ﬁvgmﬂpoé\%el?g)corrprl ses a
sequence selvedheld sleaed frivd thr guoyp cansistiigsdfinilg EoD, AARERAQ(BE®.| Mn kidthed 60) ;

gﬁg‘%‘f A(Q%EQ?%@&N% %%Ll%%ﬁ%&ﬁ %éﬁ% I%ﬁ méBakp SEERPA: 6RER (48 > 463).
NO: 434), EKAR (SEQ ID NO: 435), ERAR (SEQ ID NO: 436), EKQE (SEQ ID NO: 437),
TKDR (SEQ ID NO: 438), TKAD (SEQ ID NO: 439), AKAR (SEQ ID NO: 440), AKQR (SEQ
ID NO: 441), ERQR (SEQ ID NO: 442), AKAE (SEQ ID NO: 443), ERAE (SEQ ID NO: 444),
ARQR (SEQ ID NO: 445), EKQR (SEQ ID NO: 446), TKAN (SEQ ID NO: 447), TKAR (SEQ
ID NO: 448), EAAR (SEQ ID NO: 449), ERQE (SEQ ID NO: 450), ARAD (SEQ ID NO: 451),
EKTQ (SEQ ID NO: 452), ARAR (SEQ ID NO: 453), ARAE (SEQ ID NO: 454), ARQE (SEQ
ID NO: 455), AKQE (SEQ ID NO: 456), TRAD (SEQ ID NO: 457), AKAD (SEQ ID NQ: 458),
TRAR (SEQ ID NO: 459), EKQQ (SEQ ID NO: 520), --RR, —-AA, -AAR, --R, -RAR, ---A, --
AR, -ARA, -R-R, A-AR, A-A-, A, ARA- and ----. In yet another embodiment, zeta comprises a
sequence selected from the group consisting of EKAR, ERAR, EKQE and TKDR. In yet another
embodiment, zeta comprises EKQE, EKTQ, ARAR, or EKAR.

In Formula (I), eta comprises a sequence of a formula X;6X21X2sX20X30X3), wherein: Xz

is selected from the group consisting of A, D, G, H, K, N, Q, and S; Xz, is selected from the
group consisting of A, E, I, L, M and Q; Xy is selected from the group consisting of A, H, K, Q,
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NO 521), KERNQA (SEQ ID NO 522), KEKNQA (SEQ ID NO 523), KQRERA (SEQ ID
NO 524), KERERA (SEQ ID NO 525), KEKERA (SEQ I D NO 526), KEKQRA (SEQ ID
NO 527), AEAAAK (SEQ ID NO 528), AAHAAA (SEQ ID NGO 529}, Ji HAHA
(SEQ I D NOwg3sea26s! N Yet anot her enbodi nent, eta conpri $egyRosafstyence
selected fromthe group consisting of AAREQA and KEKKRK. In yet still

anot her enbodi nent, eta conprises the sequence AAREQA. In yet still

anot her enbodi nent, eta conprises a sequence selected fromthe group

consi sting of SQRERA and KEKQQA. I n yet another enbodi nent, eta conprises

t he sequenc lg%}g ﬁ'PMi ﬁ t he

f or mul g X3 g%% g%é@ﬁ%é&&féyﬂ%%ﬁgl n 3%&}? gg%&g@gﬁ@ romthe
group consi e gmep eonsisting pf LK, NaRapndrR:; and Xoi i seleatpd from the ferayprraniisting o fygnd

consi sting gf Iﬁhonpemgodxrhent l&f th@lvaﬁtloﬁQ etasccﬁﬁlﬁiise-g 'a Qéé@néesse&@t'e@%ﬁxqm Efoggn t he

group consi sting Is selected fromthe ?)0 RECOI’ISI sting of

E H I, °°ESlstl"N%f @%@A@EQ@NPS Q0% KRRKRRK (SEQHP N RASEQ fThg of F,
I, L, M andef 46553 REKQQRA(SBQ B MOk mmahdlemqommsﬁc@mmosmngAnﬁQA,(sub rmd M

el ected 115 bhe <ERNBATSEAR Bor i kEkhtl b 4 15 il hor'S, 8 ¢

X41 is sel esupKERERASEG D NO0I2H), KBKERA (SBQIDNNO:A26)FKEKQRA ISBQ ID NO: (5I2‘B).

enbodi ment he 1 |0, h C | S8S mul a
Xa2x35n0a5,3s S SERESA0SD. MR A RER I N 0R rRETARRER e %o, P8

consi sting Inf yeApndExeannibdﬂ;me)(Bf&tai ®mpedee @ tseqhedce Gatedtddelrgn dupgrmtpn&sms&tmgngf of A
D, E, N, Q°§R§6 s gel.gc o] and R,
X36 is selecte gr om %(E rouﬁl k%nstgﬁg%t F%Q@,ﬁ%&ﬁ.ﬁ%[ H g&%ﬁ&% twgcq&inc S
sel ect ed fr&AREQRA. dn wypstilk amglprsmhq@mem fa CquﬂEeS aNpquaRed slecteddom) the geoep ect ed

fromthe gr &Hﬂstﬁn@ 13§ SQREIQQ aerKEKQd}:A afadeMnottet 2mibSdiR&H:, &6 @Hhpfide® e kBerdé OUP
consi sting of and X40 i s selected fromthe group consisting

of nil, A QQAQ R 's and T 'X41 is selected fromthe group consi sting
of | and V. In agot Ipalrmuﬁangl meméta T BpRisgOMar i saﬁe@e SGﬂUEﬂﬂ@E feh@st ed

D NO. 460) SRR AR %%éf@w#%wﬁze%qkﬁm“i R

ANNAKLLAKI érﬁﬁQ&aﬁk fdlctedH&h) the AddlAdontidih of SEQE| DLNOQ, RYQ)nd T; N}Jl\INelel:tBT | ( SEQ

I D NO 471 NANLLANI SEQ. I D 47

ANNAQLLAQ : Ergg © B IRESTS YR FALHR | ﬁiﬁﬁé‘)"(“é@iﬁl\lﬁ%ﬁf@}“’ %’(/‘%‘3%% fés'%wg 5 2006
WO 03/ 062268, @aid RISQ3s &M@dfrmma.ohlﬂﬂnmét@Eq K, ) LN and X6 X35 isshidiAdéd fidoithe ( SEQ | D
NO 477), n T

o i P keridor 3 il b e g X ol (oo

| D NO 482) methqeqtggvﬂ(eﬂgmcgmstmg of A,D,E,H, LK, N, QR, Sand T; Xy is selected

from the group consisting of A, F,Iand V. In one embodiment of the invention, theta comprises

a sequence of the formula X3X33NX35X36X37X38X39X 90X, Wherein X3; is selected from the
group consisting of A, E and T; X3 is selected from the group consisting of A, D, E, N, Q, S and
T; X33 is selected from the group consisting of A and R; X, is selected from the group consisting
of H, I, L, N, Q and R; X3 is selected from the group consisting of F, I, L, M, and Y; Xj3 is
selected from the group consisting of L, F and M; X3, is selected from the group consisting of A,
D, E, N and Q; X4 is selected from the group consisting of nil, A, D, H, Q, R, S and T; Xy, is
selected from the group consisting of I and V. In another embodiment, theta comprises a
sequence selected from the group consisting of AANRLLLDTV (SEQ ID NO: 465),
AAQEQILAHYV (SEQ ID NO: 466), ANNAELLAEI (SEQ ID NO: 467), ANNAHLLAHI (SEQ
ID NO: 468), ANNAKLLAKI (SEQ ID NO: 469), ANNALLLATI (SEQ ID NO: 470),
ANNALLLDTI (SEQ ID NO: 471), ANNANLLANI (SEQ ID NO: 472), ANNAQLLAHI (SEQ
ID NO: 473), ANNAQLLAQI (SEQ ID NO: 474), ANNARILARV (SEQ ID NO: 475),
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NO 483), ETNARI LARV (SEQ ID NO 484), HAQAHI LAHV (SEQ ID NO 485),

HSNRKI I DI A (SEQ I D NO 486), HSNRKLLDIA (SEQ ID NO 487), HSNRKLMEI| (SEQ
ID NO 488), HTNARILARV (SEQ ID NO 489), TNNRLLLATV ( SEXP IJUNNEOOS 490) ,
TNNRLLLDT! whRshis NO 491), TSNRKLMEI | (SEQ I D NO 492) pcibidRidsARN ( SEQ
ID NO 493), TTNARILARV (SEQ ID NO 494), TTNARLLATV (SEQ ID NO 495),
TTNARLLDRV (SEQ I D NO. 496), TTNARLLDTV (SEQ I D NO. 497), TTNRLLLARV (SEQ
ID NO 498), TTNRLLLATV (SEQ ID NO 499), TTNRLLLDTV (SEQ ID NO 500),
TTQARI LARV (SEQ I D NO 501), and TTVARI LARV(SEQ ID NO 502). In yet another

VA g A T P e AR
anot her oo XCiand: ARLFLEARISE 36 . 0, BONRRARACERP MR L AR
e o et it o T ks 2 o At
t hat thet a, Néhggﬁpqﬁggmv ggﬁgréé T{\IHJ(S g%ﬁ’ %&ﬁ%@iﬁg‘gt Iks(?'ge ﬂhﬁébg‘gﬁr des of

t he i_nventiHW&SE@%@@MWD&S(ﬁQa@dﬂ@dﬂfﬂb?W&Mﬁﬂ@i&ﬂﬁs with
spec 11 onl | 006, HMIGIERRY B0 Y 15, %%Wﬁe@% P DR 40 30 51,
LLRK ( SEQ | DNNRLLLETZ{SEQID N@:c49d), EENBHIMEIKGEQ Py AREGEQING 505)

for resi dUGﬁoX%%&%%NAM&@ gﬁggni [N(')\J049z§9@r)erASRLLA'T©S'stégfmxﬁo?(%sﬁnd
LLRTLLELEKTQSORE I 507) for residues X14-35. Variants of

E SE j ) fo
t he discl os MQ&@FE?%gQM&@eHN%@&M@ﬁ@@ Nok 680 THGRLABARY REQ ar e
al so encongasRedioby TINRLRLATSN{SEQNERO: ad9), ATNRS £dDier 8EQ, ID' W 580y S, "
means t hose pepti des, Bweptldes Qr._protei % S{) nél_C gotide seoggences
encoding th ARVHSE QU ad TEVAHLAR VIR D N0 303) o Ino¥eh AROGEE
descri bed bymiogimsht| teth komgrideh adaiehce selyctdacfrons el ggp CanbitiRg @Y TINSRE AR,
peptide of FE 1) e .al | ari.o yield a variant of
t hose enconﬁ&égﬂdf% ’ Mnﬁ%&%%nﬂdnﬁﬂw@%ﬁi nk)“ g gnother
subst i t ut i oeshodithehte thera ompiises) the stquents  ANNARLLIDTANANNARULARID ANNAEALD DS .
Met hods for I p ' e PRSR k q%ﬁﬂui e srfEQRvVEXANp! e,
variants cah be Iﬁirl?gar gﬁﬂ‘dﬁ%ﬁi ons I n 'H%‘Z nlrh: eo Llli'gghsegggnces g‘r’?codi ng
t he sane. MNBONAHHAHVgpndHQNAOHAEIVs Qnecikilled inctbe art avilk engdibyrrpprecidte tatahétons ar e

wel | known pnothe.akt o erffins dfdlof RXAIRIS. Kunkel (1985) Proc. Natl. Acad.
Sci. USA 82:48%@‘452; Kunkel " et cal. P t1987) Methods in Enzymol . 154:367- 382;

U.S. Pat. No. 4, ¥mgeptigesof thejinvention haye dgnbeen describedas apemge pf 4faphniagides in

Mol ecul ar  1¢iicetai] pRifeRBd se¥éanttd/ PORWAS pdpidd LHREFHAL feeh sBRepbMY ¥xebiyhGdl | | an

PUbl T shing COMBRIY b S ID NOr o035 tor residuos Ko xor TLKE (SEQ IDNO: S04 fos resdues X"
X1, EIEKQEKEKQQA (SEQ ID NO: 505) for residues X;9-X31, PSLSID (SEQ ID NO: 506) for
residues X;-Xo, and LLRTLLELEKTQSQRERAEQNA (SEQ ID NO: 507) for residues X,4-1s.

Variants of the disclosed peptides, and nucleotide sequences encoding the same, are also

encompassed by the present invention. As used herein, "variants,”" means those peptides,
polypeptides or proteins, or nucleotide sequences encoding the same, that are substantially
similar to those peptides described by Formula (I) and which may be used as CRF,R agonists. A
peptide of Formula (I) may be altered in various ways to yield a variant of those encompassed by
the present invention including amino acid substitutions, deletions, truncations, insertions, and
modifications. Methods for such manipulations are generally known in the art. For example,
variants can be prepared by mutations in the nucleotide sequences encoding the same. Methods
for mutagenesis and nucleotide sequence alterations are well known in the art. See, for example,

Kunkel (1985) Proc. Natl. Acad. Sci. USA 82:488-492; Kunkel et al. (1987) Methods in Enzymol.
154:367-382; U.S. Pat. No. 4,873,192; Walker and Gaastra, eds. (1983) Technigues in Molecular
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enbodi nent of the variant, the substitution(s) of the peptide of Formnula
(I') is conservative in that it mnimally disrupts the biochem cal

properties of the variant. Thus, where nmutations are intggd
substit ut e wgoses2agi d resi dues, positively charged resid /ﬂé@w and R)

preferably are substituted with positively charged resi negatl vel y
charged residues (D and E) preferably are substituted vm'th
negati vel y-charged resi dues; and neutral non-polar residues (A F, I, L, M

P, V, and W preferably are substituted with neutral non-pol ar residues.

I n anot her ?ﬁe%dmﬂﬁnaﬁfpubﬁsﬂﬁgrﬁé aﬂ?tNe»J QS‘rkPéﬁﬁr | dtefelh@S g?eda?&ewc Ype or

hydr ophobi c l'1c prope e can tered w thout
subst anti al nyb°éw@r°§ dieyarigpt, %ﬁ?%“‘@@kﬁ %Pﬁ@ﬁf Faryula {I) is congervativein that

enbodi nent , i tR@mdAY bRdbts ik aechaﬁfcuvp%oﬁeﬁfagepnk mlana ARRL WiEre Hucdipgst a (1) -
In yet another enbodiment of a variant, a de of Formula (

nodi fi ed by'“é{&‘{é‘fifjl‘%tf‘ibﬂﬁ“‘e E'B‘F“E)W%‘P‘Fbﬁ°s‘t'vﬁll¥6§”§$f8|’?1d&‘isl(%ﬂ( apf] ’§/)d6“sf)§FFtd¥| on,

ubi qui ti nat ke substaitel mhﬁisiumy chadged l’@ﬁdueéb}*ii@giﬁﬂh)l cﬁh@ﬁi r&)ﬂubﬂD\éhdéE) &é’fera}blg vitro
enzymatic treatnent. o ei t he synt hesi s ti de using
o fed ot REPHRFSR TeatE SHoRE P! g PP BSars st Fnk s t o

am no aci dsvj mlvvncbeeferpﬁlpsrphmsmhm iwiinnentraltngti-pslaresiduse 1T m;heﬁdmbomhf:ﬁ(mm ne
resi dues; t f i S| X i.on of i he.residues;
v oyl at | Db Vet 8 Prebls g, ekt BFomnoRERlatoni Behes o HuGGH e
aci d resi dubsaltgred; oxithgut asubgiantially gdverselg, affeatingo RER  agonisas palmaglllnencrﬂam dues;

and ubi qui thRaklAn uRf vali¥id id) n 5§§é‘?r'd|_€u§emxf‘§ )(Iﬁfdb%ﬁ%oxﬁﬁﬁ@' d,!epqﬁm ot her

domai ns, such as epitope tags W‘p can
f usi on prot @Ptr?)hmevtrpfyaefanaﬁoe Restide phBumpla (D is ﬁ@ﬁ 1pdily preprlatien, s#rb%ybwu de of

Formul a (1) pﬁgﬂo@mﬁ&n@@s&ﬁﬁhonvwbﬁdmtmadoh emma;nggwr@themean?pmhea &slnm%r herein,
"mmc," nmeans an am no acid an am ng acid analog that has the sanme or

simlar funBYigheRiEst dfeatmeey ‘?fége Byptein pr Dyitheosyatbess. °fﬂﬂ|%ept‘¢°d+s‘“é>(‘?§’ﬁt§|e@: an

ar gi ni ne anahiag a6idd bEondmdh P(b:f:luﬂfmgare@nrpleaeofl fodifiditiehs ab Ognif®Akidd Miiude Si de
chai n havin itiv

a char ge. at sigQlogic p | S aracteristic of
t he guani di °Eﬁ#ﬁg'§F8%" 8ﬁé¥r?f‘qﬁeg?f'flf v"é‘ggf\ﬁ‘iﬁffb“e S‘ﬁ‘éﬁs gl"ﬁ‘?‘lﬁ@m B%gme wsigye; or gani ¢
nmol ecul es tlmtylaﬂanoﬂmsxwretslanhls;ehymomlﬂ&naifq»rdlmshﬁﬂlyaﬁe esites, chrbokyldof.of Pat .
No. 5,807,8 utmx%;eac‘? arw%b vari c_acid seguence. COdI ng the

sane, of thB BFeEdn™ nvséngl?'cols”?'la%w'ill %e\r/'ge’a{hmlméﬁ °r769<p/ar Eh éers‘gf“fs $0%
preferably utpqmtma@@%f lysine eesipweefTbe edniant cardBéy)indnde ntherglomaips, afcleasabitgpe@a‘é% still

even nore p&ﬂf}ﬁ{éﬁ%'(é( no@@ﬂ% mqrpesatfus%n @ Iy 99% sequence identity to its

respective native a sequence. Fusion proteins, or N-ternminal, C
terminal or int P pelianether embodiment, pertiflemimgersof ageptideefdormum@ armneomme@eptl de

sequence sh@liin BetmeBfing &QARnt. USTus@bhedtid, @Rinki I mBAR S8¥0 aclBor 3n Amihbhki 3006 WO
03/ 062268 PCT/ U803/01f51 Use of the Peptl des of the Invention as CRF2

Aaoni st s analog that has the same or similar function characteristics of an amino acid. Thus, for example,
an arginine analog can be a mimic of arginine if the analog contains a side chain having a positive
charge at physiologic pH, as is characteristic of the guanidinium side chain reactive group of
arginine. Examples of organic molecules that can be suitable mimics are listed at Table 1 of U.S.
Pat. No. 5,807,819. Generally, a variant, or nucleic acid sequence encoding the same, of the
present invention will have at least 70%, generally, 80%, preferably up to 90%, more preferably
95%, even more preferably 97%, still even more preferably 98%, and most preferably 99%
sequence identity to its respective native amino acid sequence. Fusion proteins, or N-terminal, C-
terminal or internal extensions, deletions, or insertions into the peptide sequence shall not be

construed as affecting homology.
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The peptides of the invention are useful for the treatnent of a variety of
di seases, disorders, and conditions that are nodul ated by CRF2R or by
CRF2R activity. As used herein, the terns "disease," disd@8ieJuUN 2008l

“condi tion"wahsoéisd | nterchangeably. As used herein, a @igRik6h4s10€sCri bed
by the ternms "nodul ated by CRF2R " or "nodul ated by CRFZR act|V|ty" refers
to a disorder, condition or disease where CRF2R activity is an effective
nmeans of aIIeviating the disorder or one or nore of the biological

mani festati ons of the disease or disorder; or interferes wth one or
points in the biological cascade either |eading to the disorder or
responsi bl e for the .underl [ dlsorder or aIIeviates one or nore

synpt ons of Usenf theFep f therlnye : o ~—ject to "nodul ation" include
fj hos edf or whi ch: Tx{elaeptme ofc aateﬁn@fgm@:%l%@ Bsemtfbrveh& yremer? of GahigY) o?];?lsﬁdgésﬁs

i sorder or ,one or nore o e bi.ol ogj c mani i,ons et her
activity vvag's‘%if"t“%f“élcf°“dg‘lé’ﬁﬁ'lhi“éffl'?‘§‘“'a‘ﬁ‘g ﬁq‘FéEf"i Wﬁ&@a‘i“?‘ﬁ t"eﬁlﬁﬂ‘ﬂi*efewa? nt er nal
stinul us or tehis ‘aiease, Olikteder Caat S@nditich)’ athged 1dlbﬁﬁhﬁ§ﬁbl§)l’ Adhfe@lhé&h disotdee
obser vabl e pani t|on Qr i,fe t10 ns. o se .or ,disorder are
alleviated B° ‘t’fﬁhﬁ‘ i T ﬁ@ﬂé’y%ﬁ'&d (‘,ﬁéﬁlﬁ E)EI TTEYAHERG THEt
causal ly reﬂlaar@d, ¢ooditidneor dijease ahere0PRIGR mm fis @r efqueveabms whbllegiating the

mani f estati & Qo?dé’r Iaffn%%]} )nore(o:%}he?BFo?gEalar%kfgs't i¥ns! omh% rd s@z{sg ? mowér oP e}felgl the

bi ochem cal or cellular casca results dn or ates to the disease
or di sor der with pne arppigts irothp bielogical lqescdRERIRT teading/tp the daHOtdelr o respensibledforttie, and

thus contr Olnﬁieltl)hﬁg géo?cﬁ@%xealleﬁg&%& bOHore Ymptctls SO BkerddrNTRREs SRR Of
t he i nvention, peptl es of the present invention have none or  only

weak CRFIR E’gdﬁﬁd%'ﬂtm& frclyie S?°S°'f?fu‘§h1°ht Hé) Pleplaskerf CREIR pgtigity, iseis'@pttse”} ¢fliint i on

are parti cubigérlieé or e fobl lmokeObf Ihbﬂmﬂégﬁﬁﬁ HEtﬂksthonm&mthEﬁwhﬁ%dﬂla‘&@’é&ier S.
One such CRFZRCH&’%Bat ed, d| sord ske] et ahl cle atrophy. Skel etal

nuscl e at r ofH§" iRy d o 5%"°Eh @'u@@ma Yimulys OF, by sprge °'B&‘d°a“‘°’t’:e€29 The)r oken
bones; denediatd amiisorleva thbadmabtdummtfmmm ditailanifat‘adoﬂsl’bf mewseaubodxmame
dlsease |nfe ti Q se for unre itions;
sepsis due f5 ?Yfagg Sbly %acg lﬁ'q ‘f%;gu{;éfu‘?ﬁ thH?' e‘ﬁefi "Ph i B gﬁgg 'g

ill ness or disasevaxtdisorder qwtmcnbser\(aue Imenifestatiank theraofy, (B)rﬂEREaRmatvutp mterfeas:quln red

i rmmunodefi cj ) o ' l.ronary
i sease (P e R ootk TP P ROl To ABTREAEL ™

di sorder s SQresr’emthe GRER agypdtyralserh ltl@s:ascad@emdduegem@isab& (h@eaeh. Sfmd@els or | n
anot her enbgg& nt, the treatnment of a CRF2R nodul ated di sorder results in
an increase of skeletal mass and function. D seases and conditions

af fecting skel et & onprembadisepteaf she ipyeptiqn e pepgidesof the pepeent yentignhhave pereced ¢ o,

skel etal nuggl el n:mnmgmst WERSk. Mohuk,kd pegiideg oﬁﬁup.esenﬁmefaﬂdwa{ry\@as&dumgy

o 00 S o P A5 Ml S50 B eSS e

skeletal muscle atrophy. Skeletal muscle atrophy may be induced by disuse due to surgery, bed

rest, broken bones; denervation/nerve damage due to spinal cord injury; autoimmune disease;
infectious disease; glucocorticoid use for unrelated conditions; sepsis due to infection or other
causes; nutrient limitation due to illness or starvation; cancer cachexia; chronic inflammation;
acquired immunodeficiency syndrome (AIDS); cachexia; chronic obstructive pulmonary disease
(COPD); congestive heart failure; sarcopenia and genetic disorders; e.g., muscular dystrophies,
neurodegenerative diseases.

In another embodiment, the treatment of a CRF;R modulated disorder results in an
increase of skeletal mass and function. Diseases and conditions affecting skeletal muscle mass
and function include, but not limited to, skeletal muscle atrophy or wasting including acute

atrophy/wasting resulting from disuse due to illness, surgery, bed rest or accident; nerve damage
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due to spinal cord injury, autoinnune disease, or infectious disease;

gl ucocorticoid use for wunrelated conditions; sepsis due to infection or

ot her causes; nutrient linmtation due to illness or starggtjgppggnd space
travel : andw@hm@ﬂmg atrophy/wasting including cancer cacpg¥igsedsyoni c

i nfl anmati on, AlIDS cachexia, COPD, congestive heart failure, genetic

di sorders, e.g., nuscular dystrophies, neurodegenerative di seases and
sarcopeni a (age associ ated nuscle loss). In yet another enbodi nent, the
treatnment of a CRF2R nodul ated di sorder includes disorders affecting bone.

Di seases an@heqersginanidafasmﬁw Qﬁtbirrﬁlﬂmbﬂﬁ&sé b linfelBloushdideasd O blutdchtid B ude Gor DONE
| oss resultin se. due t.0 nes

surg ed rest or accident;
nerve damag®" %ﬂg{ "t°g&’g°;5'f gsis d&:“(‘)Pd“ﬁeﬁPﬁ P§/°t§"éﬁ?“6"rsnﬂﬁ%§t @F’é"@&%%“e > PgsHPct i ous
di sease; gl storeaion;t dnd Gpade traeel:fand chmmeIa&b;ﬂ@l/waﬂmgl(ihcludmg&ancsleaﬁhemaﬂuﬁzorﬁd)

i nfection ol oth C nu t.a [, or

starvat i on: PIENE lé”ﬁié@? arcg?/xé bbkﬁ c°“ﬁe(§mﬁ3’F ar#o 'h"? éf’"e ' 8‘5%8%5 elgog"gsc“lar

(ost eopor osd)syrozmee nalrcsiogencr@tivadzachseslam saebpeaia (dgh essociaddodliscielots). t he treat nent
of a CRFZR modul itygrlaflliSOL st itieRmdl 30F Rk il ngr&efaquﬂu gt and
circulatory systemi ncl udi ng but t0 Aypertensi on, estive
heart fai | utieordegrenfingiios baget Héealq@and cqn@gqnspffwgna‘hommﬁe@r put a@ttllmckd to,lbsnmem a
reper f usi onjggd rEUuh'ﬁm%’ front BlELQg@ue tmlﬂés‘gl'sﬂx‘ﬁery fB%éiTRE%r hRRiSnt; rehve A ﬁue% Q‘i Fase,
denentia, and I'n yet another enbodi ment, the treatnment a CRF2R
nodul at ed dfESAHED: Pﬁ@lﬂﬁ%‘s disgfsg oprdl iBfectiqus ehiepsprg g‘PFﬂSm‘ﬁﬁ"ht“ﬁe |f<ﬁcwmﬂatwg but

not lim tedcdn@m&fsi 3psisidué to iffeRh bt GthHr BdusRSuBRA Hntialidn dae &nesd B SiVRioR! d
t anot her rrbodl nggeggothe reat ment of a CRF2R nmodul at ed

arthritis. r& éag
di sorder i n¥195PRSE ravRl ARG, Bmt?i“%ﬁ ne esp EfF‘?P@“’B‘B)é’ﬁ alsp inehidedyi apet es. 1n
yet anot her enbddlymaﬁltothext Brfibddinead, nienfreathienB of CRIERR, Rrobdhlat® diséHies GRdlREs

i ncl udes: reducti,on;. all ergi.c tions, allergy;

reduci ng bo °rqeésn%§f; Lﬁcnheaé ﬂbJp? gi"ﬁ’gsy“%{ﬁb’&{]“ﬂ“é ;b"tc’&f’ﬂb qevg"yﬁeétﬁ?sf"“f ailure;
stress and emmgdstteytearafailane) dunagendabs heatd lrssulkiog\frore edrisatiadk, isalibmine@efusionc Ot r Opi C

hor none (" ' 0 I r al, . and cognitive

functi ons; A&g!]{'g{" %{F%gg’%? fihé %emgrg%s%?‘rl]%hé&% e?{?&g&%fd em?nrugssyﬁ]s {ljﬂéeh as anxiety

di sorders, anor dgriyat N@ﬂ’?bsmbodmt rieel agatrhent pCa qRER swidated Tisadar éngindes

"treat ment " gkgddd afr&lif thjoiRARcIbdRY but Adt 1hitBd B FHRs iR YIS bihligdis 9 2

peptide of 1t pr esﬁaknt J| nven(t: |d3€1gt tuhatt mttl gates sal 2R rrtg%}lﬂg]?légéddi sor der

in a manmal f*‘ﬁ‘l‘?‘aé%%}f@&'t‘s preferably in humans. Thus, the term "treatnent"”

i ncludes: prevenhiyag a@m@RE&E&amduI@t eddimeli 505 ARF,K hREUIKES Wisdrlidd Indiled
manmal , particul ar|l is predisposed to acquiring the CRF2R

modul at ed dfPEB H’éfl‘sggf?ﬁl’t“"lﬂda’ggﬁ’@f“yﬁd‘ﬂ’é@h di agnosed with the disease;

[ Rhl biting the IEI?EzﬁbtﬂéBduﬂmﬂtmdt che sr@4tEleNt Of ﬁﬂwmrmﬁhiaﬁ&di@érﬂdﬂgmmaesr@v;er si ng
the CRF2R np met ho
nvents on arRuHP: S Rl et s s Blesk S AN B Ber S Shoresg

appetite; congestive heart failure; stress and anxiety; altering undesirably low levels of

adrenocorticotropic hormone (“ACTH") secretion; controlling appetite, arousal, and cognitive
functions; and preventing long term effects of stress, such as anxiety disorders, anorexia nervosa
and melancholic depression.

The term *treatment” is herein to mean that, at a minimum, administration of a peptide of
the present invention that mitigates a CRF;R modulated disorder in a mammalian subject,
preferably in humans. Thus, the term “treatment” includes: preventing a CRF:R modulated
disorder from occurring in 2 mammal, particularly when the mammal is predisposed to acquiring
the CRF;R modulated disorder, but has not yet been diagnosed with the disease; inhibiting the
CRF;R modulated disorder; and/or alleviating or reversing the CRF;R modulated disorder.

Insofar as the methods of the present invention are directed to preventing the CRF,R modulated
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9 0. JUN 2006 WO 03/062268 PCT/ US03/ 01451 di sorder, it is understood that
the term"prevent" does not require that the CRFZR nodul at ed di mder
conpletely thwarted (see Webster's Ninth Col |l egi ate Di ctioh t her, as
used hereiwo oddse268er m "preventing” refers to the abili tyC@f[]st,jm4§k| Il ed
artisan to identify a population that is susceptible to CRF2R nodul at ed

di sorders, such that adm nistration of the peptides and kits of the
present invention nmay occur prior to the onset of the synptons of the CRF2R
nodul at ed di sorder. The population that is at risk for a particul ar CRF2R

nodul at ed diisiMedar isi uhderét&RAChd: Yne! tgl’ﬁﬂ‘tﬂrévbﬁ’bh@es nEP{eqlﬁRéftﬁHP i CREJR nRAPHE&L | ON
that is at risk for devel gpi ng muscu can be determ ned by

i denti fyi ngd‘FﬁﬂeéP‘? ERTeplgtely &@’ﬁ ¥ %{’E‘F’esr Ng‘{hi €°”6¥‘a‘P Iéetigpagy dRather. pppsed
exanpl e, angrdi, ¢hél tertstpyevelitag U R do tHoUBIG dTahekilleBatikemrio ks @ pHhudSion esul t's

fromthe |nher|tanc of tatio n . the dystrophy gene, which is |ocated
at the Xp21Pfide ﬂgceptfﬁ%?ecﬁz%‘s\’l&tﬁg%“ﬁ” é“"gé‘ti'br‘ gf"gtﬁ‘%?’h&ﬁtthi)B"é’%eésm? hese
mut at i ons akie aitthe p:sebenofnvdmmelnmpioc‘cgr priacto| the onselly sft the piyptorishotSthe tARF.Pat i ent

popul ation | n | d [ec St i.on of .a
conposi tion §)dr“|lage§1 ‘EIL da eﬁb'hfetf%ﬂlt' at'§ lg)h!"’"k“’ T ?htr%ga&}‘r:ueasfe riil nvc{é’??{mfigﬁo%gf’%r e

pr ogr essi onreadilytiflentifiable aFor exdfples mepwmgatemslhanlscn‘t rivk Souflexeloging oqboplaor
wasting in i C lecul es
The. pr osen: Siopay Bl ofeibines YPHLdielie miSHSA b BBl & (LGB RET O3
t he pepti deexapple, pask rPtﬁV@ut(l)l )dlsa%EPva“Pl&mes andy Beekef  dysiroplfiesr seisdly fremi ol at ed

form As usgfledbfbeLbiMa muldéd Bithe &Sirdhhy | géw, aﬁttﬂ ttetgcaea aRM%q;zl%t'fﬁsseencodes
a peptide of the resent i nventi‘on as defined above, onpl enent ary

to a nuclei & ’é&‘,‘l“’ds olod pepplation b BYsHRE® diEsehmpRtons gresat “s‘f)éf: riwe@ews yauscular

cont enpl at egysadphy. g’ﬂﬁH?meQatEhAoptﬂM;s ideRhita bR Mld Bdld @S SheMRINRGHAERS of S Wl |
as nucl ei ¢ aci ds, based native backbones i ncludin aIternatlve

r r
Das0s whet HSPRARSRAB A S0 B DL of 1 BFSR OhOR el BSB89 SRR e ant

i nventi on f Whds}pedgreasianofdescubar itfopifynee Wastiaf inasachdindivdlial Gvotld &k Girévered.’d ol ecul e.
As used herein, a fragnment of an encoding nucleic acid nolecule refers to a
smal |l portion of the entire protein coding sequence. The size of the

fragnent w NicéeAcidMuleruleed by t he i ntended use. For exarrpl e, if the
fragment is ChOSﬁ]g pfeﬁ n?‘?nvénﬂoneﬂﬁl%\?\ﬁoﬁges%ﬁ%éu\f/ Ecuﬁlgol%cufgs tht enc%d? ﬁt@té gges 0

present invention, encode the
functi onal F@rgmlerﬁlé ang Varltalnethple?ft preferablf irnigotated formaf Ag h@d eﬂexodlnn@em awd’eF c aci d
Mol ecul s OfiefhlleashiNGS GBNA w&tmpﬁé@n& of tﬁeytﬁésprﬁtu}vgnnog b &%ﬂﬁiqb@\%t bdgs) that
are used as probes or specific pri ymerase chain feaction
(PCR), or tePuplemepfagyitoenyglsicacid &ga@ﬁe@sodéméwum@dpe ppecificallygontemplatedigrent i on,

can easily E@omﬁymmemmdmnmcammmatse QAN e Swell f20 nuS%ia ABLE baskd1@n

phosphot ri eglteg]gtlvrgeéah&d of Steucm et

ones or including alternative %;ses whether derived from natural sources or
synthesized.

The present invention further provides a fragment of an encoding nucleic acid molecule.
As used herein, a fragment of an encoding nucleic acid molecule refers to a small portion of the
entire protein coding sequence. The size of the fragment will be determined by the intended use.
For example, if the fragment is chosen so as to encode an active portion of a peptide of the
present invention, the fragment will need to be large enough to encode the functional regions of
the peptide.

Fragments of the encoding nucleic acid molecules of the present invention (i.e., synthetic
oligonucleotides) that are used as probes or specific primers for the polymerase chain reaction
(PCR), or to synthesize gene sequences encoding peptides of the invention, can easily be

synthesized by chemical techniques, for example, the phosphotriester method of Matteucci et al.,
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21 3 0 JUN 2006 WD 03/062268 PCTI US03/01451 J. Am Chem Soc.,

103: 3185-3191 (1981) or using automated synthesis nethods. | n addi tion,

| arger DNA segnments can readily be prepared by well -knovvn gmssuch as
synthesis o p of oligonucleotides that define var | ar
segnents of fwt‘ﬂ‘?"’gie’ﬁg foll owed by ligation of oligonucl egef/ﬁﬁ(’g%f"&l build
the conplete nodified gene. The encodi ng nucleic acid nol ecul es of the
present invention nmay further be nodified so as to contain a detectable

| abel for diagnostic and probe purposes. A variety of such |abels are
known in the nd ca oyed with the . enc n L ecul es
herein descrh g@dc ”’5&?%;8 gﬂﬁqg% @&?IEEF a“f?ﬂfategrs qﬁfﬁ mF‘?‘?A g‘ﬂn;f o ot i n,
r adi ol abel edarpadosdigohess eancreddiip bd preparedfby wéﬂ knbwol nathbdss suah easynmemjwfl ay

enpl oy any | e

nol ecul es ofglll (ﬁlﬁ of a%h&e&'dgp{h%ggf +I ca({u?%‘r?}sﬁﬁ rsggt"??ﬁts 8{ “‘%%er%?q‘éi orW G E h?nt sel f
by del et i on,of aligdhudlegtides torbuildithe eompteteamedifiedgérs. ani no aci ds i ncorporated into

the protein Sequangeniiy idlel LAlRbiaklcOBr HE freddf infERAELR il HiMREH neAiRRIeOY) N the

activity of the protein stitutions o terations result in

prot ei ns havA iycoarinaderrstable lael Serdlingrastic andasehepuipgsess Meriest of suchilabelsard i ng

within the GeRf ik akash %Q&@ll}gf)e EiftoyRl %ﬁlﬁflﬁe enem{gtrh&&uneﬂ&a%@gch&a of
Peptides or Cell Lines pressi ng_ Pept'i des es of the present

i nvention catitthe b?eésp’é?léﬁ 'P‘Bl‘“eém\/]é‘P‘i“'étt?- %?t‘“ugaé@gbql“ﬁlﬂ“ﬂﬁ‘i“ﬁ@ ang the likgo A

limted to, sumed &'Esaﬁh:&{ mgwmmﬁhnyr@agaaaao bBiiin 1dbeled VRi@AETBNthe BicididRAR
nodul at ed dIS r to one of skj t that, for

a
certain enbo’ﬂ? ﬁf %f%ef 'mfeﬂtéo"i M?gﬁ'f”f“(?fﬂs tobtlfrﬁnﬂaﬁ’(f“%‘gf)ttﬁekg)é QWtPP itigR, o
useful , whi |adtefation @fttheamisorinddiimompbmted ddtb thei p‘tﬁ&n axperes during ttahﬂatiaephn ses wil |
be nost usef f Forqmul a ar e hor t tides,
the skilled rgﬁ—df wqgou?gé%ﬁ?yting%heoa%lp\ktrg? Elf, ﬁrotem ufl S 85&1&% ot?)er alt tP ns ?egvg ntion
may be synt hesiroteios bavingi memtune;ytnd tse@iesce qrnaodeérby & hmimdoycld efzilmgownlamtthmeans,
usi ng techni e] t. See Bodanszky, Principles of
Pepti de Synt gtgxlﬁglm&sico %g}ell\{rg tltlgkg?%éi del berg (1984); and such as via
sol i d- phase synthesis, see, e.g., Merrifield, J. Am Chem Soc.,
85: 2149- 54 (I;rg )aﬁonaﬁ“i' mesq;r(ﬁilhne&ﬁ; restin Heéje Protein Res., 30:705-739
(1987); and or exanp t he pepti des can be
synt hesi zed wit h T8¢ ?Wéﬂesaﬁthﬂyﬁqewéweﬁroa§meaﬁpaqeﬁt°r 2 va(rwslog ugeh insjudimg dut

aut omat ed S yidk nQiRdd26, luseQds pl&nﬂi&lﬁlbzﬂ E&Q&ﬁfsQ'Br the/tdalnR 8l of ERFRTRABIate DN BRENM * M
from Protelnlﬁch ol og ér]%lé %’E %rﬁéldes synf hesi zed with the ABI
synt hesi zer e C%Qg%‘ﬁf’ ﬂ‘é‘sé mbelimepty ObiYE Myrwior: RiFifEd whi ch
i s purchas eobebnidaﬁrwm mtrmcsh)sefull,:wme foradmmem&mirﬂkatsaélellxﬁue,@kbaﬁ@dhef pepiideARiN
(except chﬁe'iﬁos V\ihl ch is purchased from Chem I npek).

usefu

Because the peptides of Formula (I) are short polypeptides, the skilled artisan will
recognize that peptides of the present invention may be synthesized by direct synthesis, rather
than by recombinant means, using techniques well known in the art. See Bodanszky, Principles
of Peptide Synthesis, Springer-Verlag, Heidelberg (1984); and such as via solid-phase synthesis,
see, €.g., Merrifield, J. Am. Chem. Soc., 85:2149-54 (1963); Barany et al., Int. J. Peptide Protein
Res., 30:705-739 (1987); and U.S. Pat. No. 5,424,398,

For example, the peptides can be synthesized with either an Applied Biosystem, Inc.
(ABI) Model 433 automated synthesizer or a multi-reactor synthesizer (model Symphony™)
from Protein Technology, Inc (PTI). As to peptides synthesized with the ABI synthesizer, all
reagents are purchased from ABI (except piperidine which is purchased from Aldrich). Fmoc
amino acids are purchased from ABI (except Fmoc-L-Pyr which is purchased from Chem-Impek).

Rink Amide resins are purchased from Nova Chemicals. Standard 0.1 mmole FastMoc chemistry
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Ri nk Am de resins are purchased from Nova Chem cals. Standard 0.1 nmol e
Fast Moc chemistry 22 WD 03/062268 3 0 JUN 2006 PCTIUS03/01451 with single
coupl i ng |s used. The general Fnoc chem stry protocol for gSEPﬁm(ml d phase
pepti de gxohﬁ z% i ncludes: 1) cleavage of the Fnoc pr ot ect | on oups

W th piperidine activation of the carboxyl group of & and
3) coupling the activated am no acids to the amno- term naI of the resin
bound peptide chain to form peptide bonds. Anino acids are activated with
2- (1H-benzotriazol -1-yl)-1,1, 3, 3-tetranmet hyl uroni um hexaf | uor ophosphat e

(HBTU). A dr rot ect ed am acrd n a cartridge i s djssolved
in a soluti hffF l?—ié”f'ﬂmgﬁ §?5‘Bﬁab%?ﬂ°épmfrﬁr?f%‘g°](f%l%%)s (3054161338 peptide

1- hydr oxybesyntiesis)ambldes: (ll-lﬂBb/agelon ttklﬂﬂodpmt&oyrlgfcmpm pigerid{nMy Jactivatidn of

addi ti onal added. .The .activate am.no acid
is forned N]' h)Y)Jl % o{léigt an'é‘%%cs'? %P ‘fohglmécﬁ‘e Gliated; amipg %ﬁ’r‘ggg‘rhre ¥ rectly
to the reacrqrmal\péstlsedsm bPynd Pclstde@amfto Farp peptidp bande cAmion adids arpowtivad evith and

control | ed axnrea.%ﬁq;zuw% 1,08 394 Hroni rﬂehexﬁﬁng' g@;ﬁgﬁ :glﬁ'a'#l% bUAléyon a

Rink Am de resin since t 'CGierm e 1S ne 1'nal oduct
i s washed egfoispisd pming agjdtin Wlés?d(ldi @WPBr'bﬁﬁ%OHaﬁe" @ Dclvjion ﬁszB'BUplﬁr%r des

synt hesi zed dWo?t@pﬂé@l@lﬂﬂe (WIEA)' EHdel %&%ﬂoﬁ'ﬁiole aidnf fAeN ﬁ@ﬁetl@ffbtﬂﬁmﬂ@' ds

are purchased rom NovaBi ochem (except Fnpc-Pyr which is_purchased from

Chem | npex) (PMB} wifjaddjgiopp! 6‘5"‘%”50]!‘—‘1?%(@9%%4@1 s’rhﬁra‘éft"é'é‘bf'@“a@é“%@é’d‘sf or

?ynt h(rar:/fs Foimed Asbsh mstﬁ:ﬁare&s(y((andﬂfme 0Riop isafaRstéHed ﬁleé’\c:rgeb thd”‘rﬁiklu?rp\kbgel q;r.e of DSE)TU
200 N- et nor ne I et or mam_de

with additi Bﬁ%l"pﬁ“ﬁ‘éf%ﬁtﬁ}?‘} &1 W&Bﬁ@g(amhﬁ/g’nt%?ﬂffeﬁy Cel“ﬂecn"’é’bf%i‘férf'éﬂ“ Frigg am no

acid is for pemidathinsit buihoh arRisinAmids Irasinasirdte tHeeC-emhinil iamitle iSndededN The Fina d

directly to | A T . f pr otection is conducted

tw ce. The 6%%‘?? {éga&tg%%?eﬁyl?%?ﬁ'h?nglﬁdséra'&rﬁxﬁet @) resin since the

C-term nal am deA$ to peptisidesynthatisd fwith gle PIY nmhieblssr\thqsuﬂdalbme Foonersimeatids

extensively Gﬁuﬂh“%fr@ﬂﬁﬂo@hﬁ@éh%qmg B ich il %rc %@A Yrorg)e%pl%ﬁé ées ar e

peptides are deprotecte e resins contalning s esrze pep
unl oaded f r Stendark0.93 mmple Fmee pynthasis pretoedly are nied foi rsyrehfsesufmg aningacks@0.Al  of

the cl eavaggoposddiRblvedis @ MhitioR bﬁgn‘g@%obm)l N%\f\%?&%shsmcmw by ;ﬁa 5%

et hanodi thiol, .2.5% thi oanisol hengl In water ours at
r oom t enper ApNfiethyiformaaids j(QME) Fyit adé‘l"@&“\}elﬂ'"tﬁ ylpyrrplidons (M én%ﬂd%f't t'mi‘é sane
time, the SladEatSch&inBc praiab QGiHllQ%r@Ed)blﬂnSst[IQtatntabé&lMi' aﬁcﬂhBLk))lufl&lr is tAfdRerre@ U,
Tyr, Thr g o (hent anet hy@l" r ofman. ( Pm:) “8 gTh q
{7 bt oxycar BBRYY 1 CEBRSHOF et B o Dot Yopriton vt aThe Aepidhing G
are renoved chairdisuilthve adkite Amide tdsibrsincChn G terimdmal andifiecis mheeladzage fmall swithedia | S
separated f 'iagmlctt n%agﬁ Eﬂen@éel;' Lvltlrl ﬁﬁltPlaQJ]dichT&gmgtﬁalné {15%1\?) I's then
The newly synthesized peptides are deprotected. The resins containing synthesized
peptides are unloaded from the synthesizer and briefly air-dried. Using 1.5-2.0 ml of the
cleavage cocktail (comprising 95% trifluoroacetic acid (TFA), 2.5% ethanodithiol, 2.5%
thioanisol, 2.5% phenol (W/V) in water) for 4 hours at room temperature, the peptides are
cleaved off the resin and at the same time, the side chain protection groups [O-t-butyl (OtBu) for
Asp, Glu, Tyr, Thr and Ser; Pentamethylchroman-6-sulfonyl (Pmc) for Arg, t-butoxycarbonyl
(Boc) for Trp and Lys; trityl (Ttt) for His, Asn and GlIn] are removed under the deprotection
condition. The cleavage solution is separated from the resin by filtration. The filtrate is then
diluted with 15 ml of water. Six rounds of ether extraction are performed to clean the peptide
product. The peptide is lyophilized and stored at -20°C before purification.
The deprotected peptides are purified and characterized. The peptide powder is

dissolved in 50% acetic acid solution and injected onto a Vydac 1.0 cm LD. 25 cm length C-8
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diluted with 15 ml of water. Six rounds of ether extraction are perforned
to clean the peptide product. The peptide is Iyophilized and stored at

-20C before purification. The deprotected peptides are pur
charact eri zgg o3hbgssPePt i de powder is dissolved in 50% a ?%J soI ution
and injected onto a VWdac 1.0 cm1l.D. 25 cmlength C8 2 /I%O:g 2006 WO

03/ 062268 PCT/ US03/ 01451 colum with 5 }tmparticle size, and 300 A pore
size for purification. A Beckman System Gold high performance |iquid
chr omat ogr aphy (HPLC) systemvvith dual wavel ength (220 nm and 280 nm

| t | et t t..of
ULt oyt o et RS B e A B b B T S Bt
from ot her blgbgdl’brmﬁasp ligifdeheimatography (MRILT) eysteecividydual waiblangera@20ennd 4nd 280 on
col lector .- gyl ?géc\[drqy@sl:d SR ARl L{ag&&&leﬁ is PREGRBUPLAGIRALL POL

anal yti cal H matri x assiste aser desor n-iontzation
f1ight massto thgeadumnda seppryple tmmdcmcwgomeﬁlefmbﬁt@e@eﬂ"hqdutﬂ treoliegted hsur e t he

identity an@ha?x’dzfclat ﬁ‘actla_dﬂ'@olléect@r Qhd fh@qmddala%ar% ﬁ&ﬁ&ﬂ%e‘?&%bjﬁ&eé Reboth
preparation of th %ﬁdéog%es or of | i nes expressin ese peptides,

is al so confhfifeht h(“PE’éohséis‘ﬁ‘bdiseh@f’%‘?wgn a‘P’@ZW I““P@n@f/\nﬂ'ghi Mmashe art .
Met hods for s;g&ﬂﬁd’ y)lmmlmﬁs MB ko hakaeBrizafich M/exkshrekmmtxﬂyran& pfyart, for

exanpl e, see rook et ecul A Laboratory NManual,

ol d Spr i ng. Har OF FaBLFe i VA EEimplBen ) B rimsish 5B pegomp i RIAEl

pepti des of lihdaexposssingthése pepridest is alsy co&ﬁnﬁzmi’ eSneh BEombaRklietholdwdd weliipWA Ses a
nucl ei ¢ aci 1 e of erest. under the control of
one or nor g \rq%ﬁ Mﬁﬁodo‘ilorlgene a%P gr%%pm F’%’ yafed’ 'rllﬁ lgdlbeeﬁﬁtcg) ERORGCCR ¢

aci ds encodSagprediest plepftl«vldwlzzr SHoninghet (,nb@s@m Manmém‘:old)ﬁpmerﬂalther dembrmyi from

t he peptide e i . i el knomn in
th art: & nERPatBroto skl RaGibih: Mol Bl ol 5 UGN L

i nt er est mafhatrempliggae BeFleinacisl vhichineodts|the pokipentide bblntevetomdﬂr the Tbrérol of one

host - expr esgi fde E@lit&? elef¥éitd, “r’srﬂfepBr@@tThggéﬁuQx@e H588eit idsRELBAS &S gﬂaftldés QEaCt oria

i nvention incl ude are not limted to: m cr oor gani sns_su
(e.g., E cHepresen! inentignqap Eﬁde{i‘fc%g%‘lhﬁﬂfd’“% SF‘RPCP‘@&@}Pﬁﬁfsﬁ‘b‘Pftdamﬁééﬁfe‘m ophage

DNA, pI asm d DNAgy ﬁﬁthsasmmkxﬁm R 5 HeOFolHQC hiRlek: fcﬂﬂhalh&len&c&w(‘g' @®ot i de
i nventi on east

sequences encq t he pe of the present

Sacchar omyc &% gﬁj?r}g?ffrﬁs)t "E’YB&h%af" AR A SiblR e¥PLesy %Yﬁ‘i?ﬁt“?é‘&%‘t“%?@ﬁf"éﬁpbn
vectors contyiems nigst mng| l&ousediefoxsaqpmdscﬁsmenmd:idﬂgmcltxdte beft indefimiéd tohe
present invent t.c st e reconbi nant Vi rus

Bxpr eosi on JhEGRshl S8 ey Beler YL B il P St ook B0 i, Bt o
encodi ng t héacpepmmaeIQNbf plaarrhréDphAesemnudrMémexmspxoplvmnrs cxmtaimrgymtlecmﬁe
infected w [ i

nosai c Vi rugau{ng %E%Hgﬂgo ?( M\%? r ﬁ?sﬁ?%%?eﬁtt fr?’g%]é?&&% Mrh‘ér(‘:’%%f' rgégr;llfa pl asm d
expressi on gransforpes Wit repombipgnt maasmrqaalorwﬁprapmtwgnmmle@cslp edeenses qurediog s

encodi ng t hﬁle%ﬂideijgﬁ tl@fpresent invention; insect cell systems infected with recombinant virus

expression vectors (e.g., baculovirus) containing nucleotide sequences encoding the peptides of
the present invention; plant cell systems infected with recombinant virus expression vectors (e.g.,
cauliflower mosaic virus, tobacco mosaic virus) or transformed with recombinant plasmid
expression vectors (e.g., Ti plasmid) containing nucleotide sequences encoding the peptides of
the present invention; or mammalian cell systems (e.g., COS, CHO, HEK293, NIH3T3)
harboring recombinant expression constructs containing promoters derived from the genome of
mammalian cells (e.g., metallothionein promoter) or from mammalian viruses (e.g., retrovirus
LTR) and also containing nucleotide sequences encoding the peptides of the present invention.

In bacterial systems, a number of expression vectors may be advantageously selected

depending upon the use intended for the peptide being expressed. For example, when a large
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the present invention; or manmalian cell systens (e.g., COS, CHO HEK293,
Nl H3T3) harbori ng reconbi nant expressi on constructs containing pronoters
derived fromthe genome of manmalian cells (e.g., netall oglgi guki

pronot er) owofos/eéeeganmal i an viruses (e.g., retrovirus LEdraifeiadiso
cont ai ni ng nucl eoti de sequences encodi ng the peptides of the present
invention. In bacterial systens, a nunber of expression vectors nay be
advant ageously sel ected dependi ng upon the use intended for the peptide
bei ng expressed. For exanple, when a large 24 3 0 JUN 2006 WD 03/062268

PCTI US03/ 01 gakitdl bk grmerﬂf;s ﬁéé@éa RcRtsSiHich direl QRS pressiof ©f MBS 1IN &fbr&eﬂ ect the
expression of high levels of protein products are desirable. One skilled

in the art Prgdua“ma@ desirable-n@peskitledindhys agds: %b&frm EBRReSYRbVECtOr Remsiuts ang purify
protei ns byha piddis®y M vafietyreit rh@mﬂblegesaﬁcwmgl $ditve pslmcmdhltéeﬂndmgws khcgat i on

t echnol ogi es such as usi o roteln S ctive col yms d, anti hod,
col ums, g s‘l‘i’bnargté‘f’eff‘ﬁeﬁ/"é ﬁ‘d\? ﬁ” ¥ Solmay oﬁ\ﬂegc.’“' Cliyp fi"’r‘i’?‘éﬁf " protein

expression &mebgmsthe bacuIOV|rus A cal i forni ca nucl ear polyhedr05|s
:‘“r L;;Sp((a'rb\gal\tlp?:/)el I !shS’ gﬂs ?.%F% %m%lg E’Emeﬁﬂfﬂoeg%‘%ode&% e%’glgﬁvérgg 'gﬁgag%' Hy' nﬁceleafoept i des
of the prespsiyhedmsieyitus eNEVR it e ech veatooto expmssdarsigmgénad in rSegugmsdaafellst he
virus and pknatﬁ'?gasy rﬁqggotlﬁp?eﬂgqugs enQ&Jo?Lﬁg th@ﬂ ﬁ&ﬁyp\f{ﬂlgr pegg?l'[ ﬁ‘)(/enngpﬁe clB&ﬁQﬂp I nant
viruses are then used to Infect ce Re i1 nserted gene is
expressed apen-essetial mgionephthe sirgs ani iplaged wngler bmeonispl ofen ACNBY tondneptss TRown t o

one ski | | edyd.gmbifdfe ules aﬂenhmm% ot i2ASEn vHidh! iR m@néatgmele efffestelifafid mbased
expressi on systens l&‘gbwe utilized. Uilization of these expre55| on

systens of t BRteRdgRATHiedby e ofmaay fechmauestkngym iojong eﬂlleﬁrwea&rﬁ on signals in the
vectors for eff lmlmﬁmtlmmd @l qrhua.sertdﬂ@umssea E@desa&céﬁ@m figy BEakIRACeS.

This is parhi u .arl %ﬁ ortant if g ¥ th% eotlde s%@uence
used does ndENRBM MG FRFeLSIPR SIS glen; rﬁ‘i“frf‘sa ‘?‘6?‘?“%? d’ﬁ%ff ic igifiation signaliing  of
this initi atHeOIBctdl'k gmarﬁclmnuinslauim. ofi thehingdted @mmhoﬁ@ sre@gh@m Qhis tishﬁarﬂldil&ﬂy ted

nucl eoti de sequence, e additi of ri

transl ati onmépnﬁa%gl 81%8? \tla\F %‘E“°‘S°°‘§'ﬁa° PRE® ‘bsﬁ???ef 8%{ g‘F ‘F‘{% "?ﬁé%%ﬁ%ant
protein, ar egmthTieveaensnt ofbisofitiatamyigmbtih dchod @ghd& codimgorapiot of therinsadked | | ed i n
e AL ot ARTRIELA do NylTATHR bAoA Sl kbR UGBl 21
appropriate cell type which i's capa e necessary p ransl ati onal
modi fi cati onard B¢ pe @athneédwemﬂawrmt@mnm &h@hcthbdprfelﬁammzmsthmlmwexarrpl e,
cleavage, PRRSANOLY @lle®h thOhY. CRAY irfohtd in mARALiMh Abst Ol ls%@seiecﬁ&.%ﬂlaﬁ e the
sel ection of the appropriate host cell which contains the nodi

enzynes. Su@PPTIPEYE ce,lbwp% whil fs, f@eable s theaegespapit past fianslatipnalgnodifioesi °“HE14%93

NI H3T3, COSrec&hKinanﬁ;ﬁQem aseh MQMYBatlbfxﬁ foh@:&ﬂxpfé}‘dléab@é ﬂhbkpﬁd?ﬁatﬂ)htglycggfatx&png

ter hi gh ex ssi on of r ot ei,ns, r.essi on
pr e][n err eg acel yEa%on, etc., require tﬁe selectlon chepappropnate host ccfa whxch co tains the modltlymg

enzymes. Such host cells include, but are not limited to, CHO, HEK293, NIH3T3, COS, etc. and
are known by those skilled in the art.

For long term, high expression of recombinant proteins, stable expression is preferred.
For example, cell lines that stably express peptides of the present invention may be engineered.
One of skill in the art, following known methods such as electroporation, calcium phosphate
transfection, or liposome-mediated transfection, can generate a cell line that stably expresses the
peptides of the present invention. This is usually accomplished by transfecting cells using
expression vectors which contain appropriate expression control elements (e.g., promoter
sequences, enhancer sequences, transcriptional termination sequences, polyadenylation sites,
translational start sites, etc.), a selectable marker, and the gene of interest. The selectable marker

may either be contained within the same vector, as the gene of interest, or on a separate vector,
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For exanple, cell lines that stably express peptides of the present

i nvention may be engineered. One of skill in the art, follow ng known
met hods such as el ectroporation, calcium phosphate transf3erijunriior
| i posome- nesloas/egdadsr ansf ection, can generate a cell i nepclhalksosdigdil v

expresses the peptides of the present invention. This is usually
acconplished by transfecting cells using expression vectors which contain
appropriate expression control elenents (e.g., pronoter sequences,
enhancer sequences, transcriptional term nation sequences, polyadenylation

sites, trapgiits @d@hsidteaWithShd Rtide@nboding sequeiRb-LaiadlihLvadRE. K Bhe scRBtgbld he gene
of interest. The sel ectabl e marker ei the %%g:ccont gi ned within the sane

may.
vector, as PAETJRHE STRresHIAR WFQE fay ‘Eﬁ’t“febﬁ’¥ (5 [ Yra@ndpllowsgels o salyy 2006
WO 03/ 06226 fhtepkatl thdSRA6 L4 Thkir\chiombsonss a0 td grewn sffatdt fod wiichlin futheapbgdldnele
encodi ng sequence- cont ai,ni n ect or he sel.ect abl e rker .in_the
expr essi on c"‘f‘%atndel%éé}o Eeélgfngg A\Pitgglfné‘iegh%%e’fpf)es‘ct’?{‘eve%‘érl & talﬂg‘?'] s%"ﬁama‘iff‘%\ﬁg“ cells
to stably expresymeathe seldawbly emtker utiliging a phical attribuerofsthermarkem de.teaprgsspwof 0 f or m
foci which } I(Qﬁyp)d dedt ht oxs&lile W .
Al ternati vers,el'i ﬁdémgcg%rlke}gtglﬁon. veél%og‘}rgq?rrg%l ogfv ‘?2{ &c tei%dng o%er}?ﬁléer cel'f
expressi ng fippsessanreastivpbsd eellparting (FAUS) pabping a physical attribute of the

marker, i.e., expkL3sliPh i art iCHRER sEibdl O Spfopite &3l Y6 kdp rhrfefetiondh bigiigo f OF
sel ection of cells expressi Ijl(% the marker using fluorescence activated cell

sorting (FAERW fansgegtiqneof celis dnto,whigh the sequence pfdntarest hpsshegrhjugeepsfully dptegeateds
appropri at ergekkanlplspevteRr the! sfshaBiet mn@Rerl B QPR silnflex Alitu® Whyn@dind Qi€ | on of
cells into which the se uenceﬂgof i_nt efrest haa?1 been s cqessfulﬁ/ﬁi nt egr at ed.
For exanpl e YRRKADHhInesgHauing o phospharifosylisansigrase jor afeninge ghasphorbosylgnstetpse: 1% ni di ne
ki nase, hy pspxdpriath teliaypg wanld be ki hgsp boiprtbeily kdspeatielye D8 Siemtal cetislan boigsed
phosphori bosyl tr.ansferase., the, .appraopriate cell type .wuld b k- . hgprt-
b apre- cone A8k gy M BRGRR G e PlensohtE Bt © b Etne

sel ect abl e mmedphenclicsicdhG#]8 gy bygromem, espettivglyo whi ch confer resistance to

met hotrexate, mycophenolic acid, G418 or hygromycin, respectively.
Preparation of Antibodies Antibodies that selectively recogni ze one or nore
epi t opes of Prdparatiomofi Aidibodiés t he present invention are al so enconpassed by
the invention. Sﬂﬁﬂo@&tthﬂggécﬁ&l)} @gdg!ﬁgeeon_e%r fhore eﬂ%%%gﬂ%kptid@srgf&lggbwsgﬁ1 .
nonocl onal anti bodi es, chineric antibodies, human antibodi es, single chain
ant i bodi es, inegsion prgHorgnsompagsgd) by shetipvegtignnt Such pptitogigy wslugs. Gdudelycladl ng a
Fab expr essh@ibodibs)idn¥slonal WiEBdARE  EHARGCE BntbBiMsY TRl an@od R NQRAIO AL
produced in transgenic mce aHE}d epi t ope bi ndi n%t; fragrrents of _an% of the
above. The aRPYerdfabdragmpisnEab piffapmeats mplequlshprafitced WHERFEhexgesion REpapy

t echni ques tamavaatibbdice (polytlomal exmofakienal)t faciuesd i easgeaie mite dndepippbindi@ag of t he

present i nv«;rgér}m%gO?My%ﬁrheabr&vgel |s or directly in

The antibodies can be utilized in conjunction with gene therapy techniques to evaluate,
for example, the expression of the peptides of the present invention either in cells or directly in
patient tissues in which these genes have been introduced.

For the production of antibodies, a variety of host animals may be immunized by
injection with peptides of the present invention, anti-peptide antibody, anti-peptide analog
antibody, or immunogenic fragments thereof by methods well known in the art. For preparation
of an anti-idiotype antibody the immunogen is an anti-peptide antibody or anti-peptide analog
antibody. Production of anti-idiotype antibodies is described, for example, in US Patent No.
4,699,880. Suitable host animals include, but are not limited to, rabbits, mice, goats, sheep and
horses. Immunization techniques are well known in the art. Polyclonal antibodies can be

purified from the serum of the immunized animals, or monoclonal antibodies can be generated by
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patient tissues in which these genes have been introduced. For the
production of antibodies, a variety of host animals nmay be i muni zed by
injection with peptides of the present invention, anti-pegty dgy 3pggi body,
anti - pepti dgoamad20@ antibody, or inmunogenic fragnents tderRedesf net hods
wel | known in the art. For preparation of an anti-idiotype antibody the

i nmunogen is an anti-peptide anti body or anti-peptide anal og antibody.
Production of anti-idiotype antibodies is described, for exanple, in US
Patent No. 4,699,880. Suitable host animals include, but are not limted

to, rabbitsmyefbdsthat SO IBlnoRNRIRL 2AN Fhes RERRRes ihdB Wz AL hQ Mmit@GHMAMAS are
well known in the art. Polyclaonal antibodies can_ be urified fromthe

serum of t hEnovhybridome teshidyey of Kobler spdridstedin pmag B¢ Hdomagschpigues; dptbr at ed
by 26 WO 03‘1@@%@b§&nﬁ%b@gffpﬁ%m;ﬂ/ AAdvodiks BBy BO6Sany MedurdBIBbul Iclassknown i n

the art. These technpigues.include, but are not limted to, the well- known
hybr i doma tg*ewﬂraﬁé% B Teh e api! Feaining eﬂﬁﬁ&ﬁppe-@efambmﬂﬁ -
t echni ques, Tedhfiquds BEprERVing yddrisilg BEmbRCiNibddg ire KivbwaORI thenat, asddré baelibes nmay be

of any i mrunogl obul i S i nc i,n g I a ]
containing & ?tjﬂref’“’l?g%pg‘}%rP"I"aﬁﬁsdai%ﬁgﬁg J(‘:’glgpﬁjé'. E’gllge%%hist?g@%mb;} %Sé’gﬁgmi ng
and usi ng chiPETL,.6A762% 6.d80350:andS.RHBAA. in the art, and are described in,
for exanple, U S. Pat. Nos. 5,807,715; 4,816,397, 4,816,567; 5,530, 101;
5,585,089; 5,693,761; 5,6693,762; 6,180,370; and 5,824, 307. Assays

Det er m ni ng As@psiPetexmining CRIR\Seleetvithhar nacol ogi cal activity and selectivity
of the peptides g p@Erﬁﬁ&:ﬂUgicth@J&gaﬁlﬂseﬁ@ﬂi\/it?%f th@%%ﬁ&épdﬁgﬁiséﬂﬂnmhi&%h bshed
test procedures. See, e.g, U S. Pat. A§pl. No. 09/799978. Because CRF2R
and CRFI R af#cTREs P lished jes prosedures. e, & Hkk Patg Appialio- 997074, Becpisopor t i on
of agoni st s CRFM anf/ARER 6 hémobdp@ prétélfd, itQlexpécted PN b Sérfaindrogeltion BF agbfists

di scussed agov acH{%at'on of CREIR (bgﬁgcgs actiga%%on of,theéﬁgﬁkaxis
since i ncr e SEEKFE ML 29Smeron 3 aBPUHLAE TR A5 dicystsd SRuPrtyationof

atrophy. | nindoet ag@st®s of the VMRAC fkisginde indieased ecoftidosrensd p@dweEss leads t witelztal ON 1 S
desired, it _is ot, desirable to.activate t.he HPA axis. Wen select.ing a
pept | de userifes GbundT ppd Bkt o ficdhe nide mal brponn ST BB it Ch 1
not r el at ednotalesitable td activath/the HBAhyis. When selgpting ®peplidecustfubfor thagreatpepof de be
selective f r . [ i i - LVity
For CRFoR | CRFE oyl R b, 5 RR HRER ol R s BB uEEHL T

agai nst CRFPfRfide hpsetectivedoreGRIR .y Prefegablyf the depsidy exbibity 1@-{pldasetectiviyy dforffRébRr abl y

1000-fol d on.gsaairat (12618%4did MbleYactiveSaghhde IORFIC Bhard s%m,isteémﬁﬁ\%mdﬁmy rated a
benefit of "corticosteroid therapy in the treatnent of nuscul ar dystrophies,

it rmay be BBl selestivity and most paieiaRly 14Uhfold orsematsr pelestiyiey. |Asvaublishgd stydies R

agoni sm whe Ravé8klors@atddradiefit of corticosteroid therapy in the treatment of muscular dystrophies, it

may be beneficial that a CRF;R agonist retain some level of CRFR agonism when used to treat

muscular dystrophies. Thus, for the treatment of muscular dystrophies, a peptide of lower
selectivity that activates the CRF;R as well as the CRFR, over a similar concentration range, is
preferred. Preferably the peptide is 100-fold selective for CRF;R versus CRFR, more preferably
10-fold selective and most preferably not selective for CRF;R versus CRF,R (i.e., the activity of
the candidate compound is substantially similar for CRF;R and CRF,R). Also, in this case, it
may be more preferable that the peptide is full agonist for CRF,;R while being a partial agonist for
CRFR. Such a peptide would therefore have a built-in limit to the maximum degree of cortisol
elevation and potential for muscle atrophy, while the anti-atrophy effect modulated through the
CRF;R could be enhanced by increasing the dose. One of skill in the art would be able to readily
determine whether a peptide is a full or partial agonist of the CRF,R or CRF;R using methods

known in the art.
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muscul ar dystrophies. Thus, for the treatnment of nuscul ar dystrophies, a
peptide of lower selectivity that activates the CRF2R as_well as the
CRFIR, over a simlar concentration range, is preferred. rﬂeﬂﬂrwy t he
peptide is W8@sbéied sel ective for CRF2R versus CRFIR, noperRIRIAL! Y
10-fold selective and nost preferably not selective for CRF2R versus CRFIR
(i.e., the activity of the candidate conpound is substantially simlar for
CRF2R and CRF1R). Also, in this case, it nay be nore preferable that the
peptide is full agonist for CRF2R while being a partial agonist for CRF1R
Such a peptide vguddde ihRrREiABIE baleridinkt ividdinks MbetvieBl ICRFR, t @oMparddWiiR degr ee
of cortisol _elevation and potential for nuscle atroph}r/l, whi | e the

ant i - at r ophGRERf e EsSREAGFHPYIRLP Y BAGH qonductedppinga celly eymembras fiomta tfllhy

i ncreasi ng hich egBases G CHER ki Ithe dsshyd B e dontivdtel dvithea fbdrbidat sobreliof Y

det ermi ne whet her eptide is a full or rtial, agonist aof the CRFIR or
CREOR st ngCRERnod2E pRbtite Borh ot of SHPR e e BREhGl o8t GRBoRE

PCT/ US03/ 01#bdmbBadants dnactivate or otbgvisathisablettie OREB penei dibmatbyelndf the sdneewben
CRF2R, as c . Wi e i conduct ed
using a cel ?gﬁgéﬁgr?én\énﬁogéﬁtéa?rﬁ%m a Qgﬁ’ ?‘?%%Dgﬁ%@%?ggg%gg%ﬁ? gp%ﬂgg'}}é&gr t he
assays can lseotohidigrestamiusibe bubtraqtedcfonmb tha sighal pbuingd inothe aSRF-2Fhe W@ckgraynd

expr essi ng f i 6f fERrbal, iR haihs bl QAT al from th

reconbi nat i %g&o?sg cggr{l%gdtei vhagg%g?mg%{%egr vvi_sed%i“gabl_g t he (_:RFIdl%‘gs(g;;?é_.elllne.mmt ©

Al ternat i veF}FR which ffenck glipgwestd uscotraptisent afipaiendr lechigrinigerdiserREROYY pe, the
background gjugBmbis RIFOSRERT iR¥nds, NBut &6 Rt Ofimitddl &) antafarii@t ((HF R NERERSY MUSt
be subtracted fromthe si gnal obtained.in the ,asg)a&RﬁThe backgr oun

response cafttiswvegiesl (iR seisrtive) angapresssinmonseleqtiyeitor CRR&)/ &R el i mi nati on of
the signal from Td@tersirtRhotker @ Peptide ROVatRICRFR &ides CRBR, ths assdfs arnypicanse,

anti bodi es or, selective antagonists. Known,  antagonist.s of. CRFRs incl ude,
but are not SHilaoHeSr SHlERR v ot dppRvbieh i Fo o iRt Ao RS- 30
(CRF2R sel eaitagosijt bivaihgas desedizt nbdvaodslbbaet asvays iroluddIRE digps/ of Chft g cello

det erm ne whet her [ ti.vates. nd/. or R. th are
typically ce cFe’géegseQ;&Q 8&%5,“‘%2?%‘9 %Ege%%ggé%g?tgﬁg}ﬁ%’%dﬁ Iﬁ%éugi?( abl e
t o di f f er entdtization 2f thei RFRabpyimeaguring dlengxptessinmi aptyita of dersponéntieaf thehORER

Cel | - based g ﬁ%s%@ﬁéﬂ dfwiyie steps of contacting cells which express
CRFIR or CRFZR wth a pepti'de of the present invention or control and
measuring act i vt feseribed intthrebackgrmndyseciaaabenei HRFRstepcasty ceupk trauabrseveed i vi ty
of conponenfigreff gab.@amﬁéghdi@@%%é bf 8D SHPGhIng Apdethd WaYSpe. ABisdfgHtidRed i n

t he background section above FRs appear to, couple through several

di fferent paEMisEAPEvafipef(RFRgllews the recepiar 1o sigpal gia-any ofdhsanpattvgysuprayidadiat cel |
type. It istehetgfaty paftittay ca@EIMERS ard presoh@id B8 paiticdiRRIRN aygeOVitud, M€ adsRcept Or to
signal via %Qr}{cu?;r pc;[pplgesc% tl%aﬁgrers]gr\@ %%e’ntignr t(c)n\'/ b]glﬂgacgibaaﬁgn, an assay can use any of the signal

transduction pathways as the readout even if the relevant cell type for treatment, in vivo, couples

CRFR to skeletal muscle atrophy via a different pathway. One of ordinary skill in the art would
recognize that an assay would be effective for identifying useful peptide agonists independent of
the pathway by which receptor activation was measured. Assays for measuring activation of
these signaling pathways are known in the art.

For example, after contact with a peptide of the present invention, lysates of the cells can
be prepared and assayed for induction of cAMP. cAMP is induced in response to G activation.
Because Gy, is activated by receptors other than CRFR and because a test peptide may be
exerting its effect through CRFRs or by another mechanism, two control comparisons are
relevant for determining whether the peptide increases levels of cAMP via activation of a CRFR.

One control compares the cAMP level of cells contacted with the peptide and the cAMP level of
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t he necessary pathway conponents are present in the particular cell type.
Thus, to assay a particular peptide of the present invention for CRFR
activation, an assay can use any of the signal transduct3d&nalbays as

t he readoutwevsus22é8 t he rel evant cell type for treatnent porfusyioigs: coupl es
CRFR to skeletal nuscle atrophy via a different pathway. One of ordinary
skill in the art would recognize that an assay would be effective for

i dentifying useful peptide agonists independent of the pathway by which
receptor activation was neasured. Assays for neasuring activation of these
si gnalji ngf PeiveAASed ivith K Renia! &omp&da@ (iRl kthe VERIEle GXRAEH Re p@i.ae% dﬁwlkte&)C trf Wi é h aOI
peptide o resent inventi sates o pared an
P Dayed forth Fra PR AU s Sh AL RO S OGS ) e pepct
activation.is ildessihgs €AMP by, some médhbnisnat The &yerroem&pbah;&re@uﬁtedmmMelCEFR and

because a t ti de dts t hr ou

anot her ﬁ@%ﬁ g esf’%ce ra(%‘il a c‘E)ﬁparl d?\gss?inr' al” ﬁ'&l %'{'/eaﬂ‘f g]ﬂt ﬁﬁ%sr“r%t ni ng
whet her t heexptephtthd@RlFRmmgaebab of thvell dinexf havetiePh weaged avith kthepeptide IbfhepefGRER.  One
control and the
cAVP 1 evel RBEhIP 5N s bR RS kDo i, @bl B0

W th a cont ¢xptesscERFsuthid is(ap indication fhat thepeiptidecelevtesgiMEtvia aetivatiopefitseeCRFRs.

di ssolved). If 1B& &&RbE, Qmﬁu&%ﬁ%ﬁn&% witMRd e bEDRA LtSrdcR cbitfnifPnt 1 Ol
conpound this indicates that the peptide s increasing cAMP by sone

nmechani sm thpeAMPEwponsiye elprment Wﬁia'ara@soft%‘@ﬂﬁmﬁzepwwgesw b medeB%ﬁbr essi ng
cell line aqgls exprédi FgRt:Rms t duot reb&efeg&.smuaéd Yutlakencd BReCdCrarhpghadicol t  does

not express the CR g %oth of the cell |ines have been _treated with
the pept i deaceiyhrapsicrasp o(GA e ucilirase, o8 8‘§"%“)9?/Ps31"@$'é*f°s BV HormeemsRIMITFES s | ng
cell line rgbink (&, GreénBludi&tdnt Proin), toh alkalthe @hosphdtase. ERGIOREME ekgokurs of théli S | s

an indication that the p i de, el evates cANT via activation of the CRFRs.
In one exanfi &f® @ﬂl@ﬁptﬁﬁdﬁ‘ﬁef%ﬁf FPROMRE 8T PRSP 2% %eq“ﬂ%lﬁat?ﬁif 0 SRRTINEE r uct s
cont ai ni ng peplide’ CoAVMEy todsqpa@siAMP levetsriad thub datdemihe the paptide’ hbibity wadctiedts/thef
reporter gepgs,can be introduced into cells expressing CRFRs. Such
reporter genes include, but are not limted to, cbloranpheni col
acetyl transfer as’ﬁle(@kﬁsefm ircthisassay ere the spngrasiorcthe SRAR hinding @ssay) Aesovitiad
hormone, 11 Qg (ﬁ%ﬁ%&tthat Qélﬁtuﬁhﬁ& in e &tivatiGh 865 gﬁw BaGARLs aF%n,QL&{amecepR,;

al kal i ne phosphat ase | om ng exposure of
| evel of re}:Yb'F‘E élwesgéﬁésttsaébrs@s@%we@a?fe BECRIerPne 9@&%0%&“6@5 eklr?ﬂweontthe

peptide’ s afiidg tafisteR &ﬁﬁggﬁﬁ@engﬁl\&mvg&@ AR het HiinecntRt RN BprdshecRERPt i de’ s
ability to activate ? cells useful in this assay are the sane

as for the e3RiRiIng theligandlinding demain, qf gag recepies\coupledi e pt P‘tyﬁ‘&*t"yc’é‘l’dll@d Ulilized
in the acti yektai) Fepates Amedd @ teihRRtyWwidXRhARE pRteidd N EérieRihdle, b R41€ Blp® CRFR

or CRFR fragment can be fused to a G-protein resulting in activation of the fused G-protein upon

e, the

agonist binding to the CRFR portion of the fusion protein. Siefert, R. et al., Trends Pharmacol.
Seci., 20: 383-389 (1999). The cells should also preferably possess a number of characteristics,
depending on the readout, to maximize the inductive response by CRF or the CRF analog, for
example, for detecting a strong induction of a CRE reporter gene; (a) a low natural level of
cAMP; (b) G proteins capable of interacting with CRFRs; (c) a high level of adenylyl cyclase; (d)
a high level of protein kinase A; (¢) a low level of phosphodiesterases; and (f) a high level of
cAMP response element binding protein would be advantageous. To increase the response to
CRF or a CRF analog, host cells could be engineered to express a greater amount of favorable
factors or a lesser amount of unfavorable factors. In addition, alternative pathways for induction

of the CRE reporter could be eliminated to reduce basal levels.
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which gives a statistically significant response to CRF or one or nore CRF

analog. In addition to wusing cells expressing full length C%Rémécel | s can
be engi neered whi ch express CRFRs containing the |igand Bilnd¥h onmai n of

t he recept agoesetegd to, or physically nodified to cont gciusiFiht er
el ements or to interact with signaling proteins. For exanple, a wld type

CRFR or CRFR fragnent can be fused to a G protein resulting in activation
of the fused G protein upon agonist binding to the CRFR portion of the
fusion protein. Siefert, R et al., Trends Phannacol. Sci., 20: 383-389

(1999). Them%h&»abmh@%&w;&&m&bﬁy possess a nunber of
characteristics ependi ng on to maxim ze the inductive
response by CRF 0¥ Phiimacejgsicalasiivily ofsthy Pep&?("ér?ﬁlpé"se“f greniigp &¢t bedptermioed ong

i nducti on Oisirg pEblishdd@B6 plotdursE Ber; exdniple, anoHaMbﬂ’kaéluilaxkusdleMﬁJph)Oér hygeidphy (b) G

t t t f ad | yl
Cyol ase (e pfbgn e SiEalre Hpdlsamt vh st Roofe sy s oot Y
phosphodi est er agesiraamade(sf ¢f skelbtnlghusblembphyfa:e RV in @bpam s Suehl modestardi ndi ng
protein woul %{g)recf (g'\é)%ant no\lllandeng :,%ﬁr%e? S‘gtro f}g 66996318?&%% R/gnden #%OI{IHa CRF

anal og, hos$® Be' €hg PHE ress a great

favor abl e étad;tbr&mrr@chaazc.t, é$§eppl a7bHh (1981, Mﬂﬁa\bmgb.tﬂﬁ ef alctlroiVsr.o Qell. Beidi ti on,
alternative h m nat ed
fo Tetuce. pARERE IR oBIRbHAR T Sk 4 0R B CE B b R e
t o Det er mi n€9¥NShanskys I-otjiabdt VisetGelliRey. Blﬁh@’@héﬂ%&é&ﬁ@g@?ﬁﬂ Peggang.G-E-#t of t he

pepti des of a1prje§snfch&,ﬁlvmtsb mgfms @@ﬂe@ﬂé;ﬂw@% aﬂasvmexmmgm@ﬁed tast
procedures. For | s of skel etal nuscle atrophy pertrophy

ol ude bot RLvISHPEAE ALY (03, ey SHAREEh hl 38 Kproeh niHckiro fHape: of
skel et al nmugpl esem:6emdg (1989). vitro nodel s of skeletal nuscle atrophy are

known in the art, Such de S are e i be for ex n Vandenbur gh,
HH, In Vitro, 24%50° 5"“& f@%‘és) for %ﬁf‘?&im‘jﬁf CroPhy arp ARy ‘&l“‘c arty | Sl

Bi onec hanl C thoseXdtschibgapih tHe Rilovafly fefeBAde)s: Héadhde,rmurghl AvkiHPe}s Mbd. Rekadil\i tr o
Cel | . In Vitro
Gol | Dov. B eon (ST Ao a1 Seond sl | SELIO&), raporen P Fpa pcnh, |

\f tro Cel | . J.BeWorldl. Ghrg., AR20A-208 IBYE) AgEDydgs E.T. 1400 Warehter A.On€ompCBlecheet  al .

320 Pt AR 2500 ki, BB ar R O,
Kar | i sch P(199Q)nFl% Ritb, eCall I. ApdeRhysiolBi6g[946-1953 (1986 Brangnd, B, PQQQ’}“ J.Angar i et y

of ani mal NRASHSI. i(gms%lﬁgig@é)atadzyf‘cﬁbej BhionBh) mesckmmca Boﬁf'ﬁlﬁr(I%S)SUCh as
t hose described in I'ow ng references: G J al . Arch.

Phys. Med. Retebi et al- Brpsa@in Bigh Res.0729y241 2&%@?#7) 114091 F%@P‘i 90“@% BiDne
10: 42- 58 ( 1848)sci. KP&&QJxEH’ceEIS :418=40b (1983}, Bloshfid, S.A. -MeE SANEp s Elcercsug .07,

22: 203- 208 %]_69 8@7’) é%?erre an mals For these model\é\aaieeglce and rats. Thesngode% mcludeen}or
example, models of disuse-induced atrophy such as casting or otherwise immobilizing limbs, hind
limb 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 eukaryotic 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 immune-activating compounds such as bacterial cell wall extract or endotoxin, and puncture

of intestinal walls. Models of cachexia-induced atrophy include, for example, inoculation of an
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Physi ol ., 102A: 141-145 (1992), Thonason, D.B. and Booth, F.W J. Appl.
Physiol ., 68:1-12 (1990), Fitts, RH, et al. J. Appl. Physiol.

60: 1946- 1953 (1986), Bramanti, P., et al. Int. J. Anat. Eﬁrtllwio?mﬁ 103: 45- 64
(1998), Cany@6soesa6®- J. Cerontol. A Biol. Sci. Med. Sci.pcpBscdafsisdl
(1995), Cork, L.C., et al. Prog. din. Biol. Res., 229:241-269 (1987),
Booth, F.W and Gollnick, P.D. Med. Sci. Sports Exerc., 15:415-420 (1983),
Bl oonfield, S.A Med. Sci. Sports Exerc., 29:197- 206 (1997). Preferred
animals for these nodels are mce and rats. These nodel s include, for
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f 0 nerves i.nf ection of

i nnervate speci fi es 0oX] catio

o ves w t heagier Mol e induat Gisp B HR e RulfEon & anpie Gt s of
gl ucocor ti Cleat -faileucmeats atithoghgoniitan | skeletal :a:npllelauaphyonNefroctagdhemhzy -disagterci ng
doses Of exo&%né) gt% ﬁ Lf!ﬂogéé)rﬂgcll 3{? I qto 1’1’91’1111% armals mo Sl?CE aq‘utlh&rg I‘QSU tiR% fro
endogenous Cort1 Codterol dtiron F orex arrp of

hor nones t hiatmuaigatioy of & 4nhaal wrrtypgtrbral @mpenepts.t Muswaydmpléualtdu(eﬂmﬁelmﬁ S.
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Sepsi o- 1 nduieply BulE RGN & il kGl na A mofK TR &l SRRBAALLER Y\
i Mmune- act i heimitaipn o6 dxshephinsagadWhich Ob%vé&'éFhFdeé@P#e wal | extract or

endot oxi n, and e Hokels &Eke!le!?&l%ﬁcleﬂ@%erﬁf@h} fnelu&@ﬂﬁk)&mgfe, AGEl 8Kin@edsdaduced
at rophy i nc| ude, for exanple, inoculation an 30 3 JUN 2006 WO

03/ 062268 P& Basslspep1dys 1o ingefiyasion of e oPpoRng timbetsieishing following Hiitse1oRiva

form ng pot ﬁﬂ\kh@leyent NéuRiGikdtiom oDk nﬁsblawmafahtrow&mechm QF trhiRidht RPLMSagesUCh as
viruses which c IDS whi ch resuyl t cachexi.a. and t eatnent of an

ani mal wi t hiPff6# ‘ﬁ%% 8‘F°‘8§/F‘B§Eﬁ’ﬁ8%e ‘%U‘&‘iﬁ“’%{‘é’“ nergifje mus¢le {58 FRMPEISARN:  whi ch
i nduce CaCIi}@Bitré‘phyj\/bdﬁaﬁadoﬁusﬂeamhzaﬁm Huer ©- mct‘td!se:cbﬁbacﬂtpra&{ﬂhgh ihmrhusmte aidhe

mani pul ati on so th f.ai m t ant

skel et al kéygfrtro resunlhgx/g %r Temo gltof L gl cEcortlcald Yh& S%ucgyort icoid: =i ucet% p(ﬁl

ur odegenerative di sea % nodel s
i ncl ude authleﬂmndn@mmail pedphyomiales mclude dw fchntis enerves déneivatipnf atwphy imedelni zat i on

of an ani na 00Aber HNTRRAEN bRy YU g g Q%5 del s of
atrophy i nc%1 éﬁ% naaﬁbtg‘ & Lm%a ﬁe gehet?gcca{l {1/ i nd%ce%B%h‘% aFrgljscul ar
dyst rophy sdpstibggin further detail Belown of the dystrophin gene which occurs in the

Mix nouse. Ani Mape @aﬂﬁln&veﬁem@m&oﬁtaaéphm@éx SOV RNESHRRANE thdakhid Golioh QS
exanpl e, nodels of increased linb nuscle use due to inactivation of the

opposing | Pthe suggigal rmevabofrshorbwremrgt of cithes the Bety oF 15[ pRjaticingrdgs & 8nij TSPt |
reutilizati @mtiOherm lm&e:b@apMUxﬁﬁmew zrtmahmqﬂmbm@uﬁefeﬁhﬁr dngans ;ﬂﬂtsegmedt\m

damage, increa Iectlv scle p inactivation o
Synergl st | CRAERT dni dengatesd i SRR AP iy s Pl o eSS o
ut i | i zat i onTyhically, dnnewvatiosas e wcmweqnbraoetbftomadth@pmﬂc kagisfaciaty 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 peptides are administered e.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.
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hypertrophy resulting fromrenoval of the glucocorticoid after

gl ucocorticoid-induced atrophy. Preferred aninmal atrophy nodel s include
the sciatic nerve denervation atrophy nodel, glucocortic8idddim@itbed
atrophy nodgh.gsggaskst he |1 eg casting disuse atrophy nodel %@@hleﬁﬁasdescrlbed
in further detall below. The sciatic nerve denervation a ropﬁ é

i nvol ves anesthetizing the animal followed by the surgical renoval of a
short segnment of either the right or left sciatic nerve, e.g., in mce the
sciatic nerve is isolated approxinately at the nidpoint along the fenur and
a 3-5 mm segment h'es lu&?c%)!&&'-md 4 S &?ﬂ?rr\é@&eﬁsln%ms P?atioh M a

muscul ature resu g I n atrophy o? ese nuscl es y |ca i nnervation
to the bi CGQ‘SCOP@T\Q?F’I 1§ thestest @pimal, H@aé# npgAkgfstay of %afgﬁhﬁ“s%a@:#@rdynm Ve of t he

knee for vi ﬂmh yn BHRHE AT ardiidid Is@tetapﬂmscm?dsgﬁlrwcedl 0-3004 oSV if R BiyIBE S,
muscl e mass denervated nmuscles is reduced 30-50%ten days fol | owi ng

dener vat i on¢ "*"F’Bﬁ“I‘W Admigistsmsion o Congemitantyswith, Bbﬁﬁ?{l?“dé%g Hgogortieaid MRt o g

by injecti oRstQeptitds &0 RnMLRI dgnfuysmemon ®r gy ,cor\tlhﬁbuls aTbsont (3 tdbtermineOtheiatn
osnotic mn| urrp( getermnethﬂr effect on

dener vati on® 'n(f?ﬂc 'éF%ECIf%CI"E’[Z‘B‘;“?ﬁJaF%é“ ‘?sﬁlﬁhv ophy VBRS¢ RS RO PBHwi ng
dener vat i ongluédoeticoid aduhisisteation, thdédwmn of @tlophy dn |tievsefected gnusales Cik @Bal@ed as

di ssected r 0 rvated and nondenervated | egs, the
nuscl es, cl gegsﬁgbﬁ&l vaot‘g‘ngeé]egeré% ng’%ﬁﬁectl ve tissue, are weighed. The extent
of atr ophy i Nt HBhe dfefcastingdisuvel atropkssmadel invebiles caetihg Ohehlncékavfpher}imbl_;frmretasuri ng
nuscl e MASS ynee mcihr%uéf:rtﬁ)est%ots 1&aﬁ?‘%{us<§é frids lsr;ycﬁgédlég-4?%raﬁ§§én%%ﬁtdf %ﬁ[l .area or
contractile protein content UN 2006 = WO 03/ 062268 PCTI USO(§101451
The gl ucocoF?lloﬁ’mgcfﬁﬁt'ﬁélde%cP%ftdF%ﬁm?dfﬂ*ﬂ'd'éled|bbi\}EiF‘ii'é§ of e coptirravs dafisian Bh of a
gl ucocorti cwﬂanhﬁoﬁmn Bﬁﬂm ﬁ‘aﬂhﬁﬁxb(e £ Alzet, PHo AlBDEANIS daemﬁ.f: R ¥geRbhgone in

the drinking water. pi cal lé t|n untreated anj mals, skeletal nuscle mass
ﬁ,l‘

i s reduced SBUmEGaduces) ﬂkﬁlﬁ?ln‘gusf PRy s Abpariopbtimstel Ffé‘l’%‘tﬁnlég cAdtinenthe exteRt iobn.
Conconi t ant hiyophy fhlthe atféctdd@husdifWhalfietd fettiibedubb W fardRY dehditaliod medel. t est

pepti des are adr’% ni st ered €. Qo b%e i.drgectl on_or ysqcsontl nuous infusion to
determine their °é‘F1a‘é‘8’fty8f1t§I?Pé°&: PGS SAnCRe; ATy E‘P’Ef’%ﬂ’ WA &54Y r ophy.
At vari ous tésigasl tb edst thenatiliyy ogdhumbparcbmmndi ta thatense dbueatoluma, mdsh) @r densignt of

atrophy in meex afpe%%u%ﬁj ssa§lstl%ovan%ct8%§ed3/ zed.as described above for the
dener vat i on nodel f d' di suse ast?"ophy nodel involves casting
one hind | eg of Ianhmwmtonﬁmbmt 1am% sikmeathdddwwatstare evatdetorined.fagest 2 mamths, cal |y,
nuscl e mass aﬁdsthén%qéeﬁ %ﬁce%%%%e@;n&&gly uﬁﬂa%@yc%mgsm& 2§ dnGmpletfoR o @R,
casting, test peptides are adm nistered Xﬁlnj ection or by contl nuous

i nfusi on vi &one; mest anftert Jepsity ofan p esasidi by frah pistaYp (2@ . a§sorptompesrt (DXPaop Al t o,
CA) to det epiiph&allgitikati®d asc%htea) Ebrrlo@@;?hyc@é(t}l')n&' hidFUGRHutSK BB athy MMET). €

atrophy. At various times eg casting, .the extent of
Alternatively, static and dynanuc hlStO orphometry can be used to measure the increase in bone

volume or formation.

Compositions

Another aspect of this invention is compositions which comprise: (a) a safe and effective
amount of a peptide of the present invention; and (b) a pharmaceutically-acceptable carrier.
Standard pharmaceutical formulation techniques are used, such as those disclosed in Remington’s
Pharmaceutical Sciences, Mack Publishing Company, Easton, Pa., latest edition.

A "safe and effective amount” means an amount of the peptide of the invention
sufficient to significantly induce a positive modification in the condition to be treated, but
low enough to avoid serious side effects (such as toxicity, irritation, or allergic response) in

an animal, preferably a mammal, more preferably a human subject, in need thereof,
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atrophy in the affected nuscles is anal yzed as descri bed above for the
denervation nodel. Bone activity of the subject peptides can be
conveni ently denonstrated using an assay designed to test 3'[0thﬁiQMGi ty of

t he subj ect ds to i ncrease bone vol une, nass, or de
exanpl e of ‘SVE@EB&gsays is the ovariectonized rat assay. ril#gy/ouﬂ

ovariectom zed rat assay, six-nonth old rats are ovari ectom zed, aged 2
nont hs, and then dosed once a day subcutaneously with a test conpound.
Upon conpl etion of the study, bone nmass and/or density can be nmeasured by

dual energy x-ra abso tonetr i pheral, quantitativ gomput ted
t omogr aphy £ M‘"M& & E?aif’Bé’b%?e?f)f ﬁlbdg P’i@ert weet) ! i ﬁ,& F‘é‘t‘ﬁat"?\}
static and dhyemaiohC The s;teemr'nlmmteﬁycttyaranbmtuwd oboousﬁasuyexnmhecufanomase in

bone vol _urrgs t [ ok conglltloncperrrpg tfeaged {ﬂg gpysx gf %%dl%x@g&[e&g sméect 'Eﬁ ddé‘#?l\ég ntion

i s conposi t ol PRRTC npri se.
pepti de of vhecapnensahe natmehtqnmenathera(’bwf anyp e speciticidosagd foym az:b,f‘epcdabl e

carrier. Span gﬁteﬁ e,%t;n ngm&@utltﬁﬁg drahd P philid &@ret smgu@sag@reglme@mauch as

t hose di scl ose har meceuti cal Sci ences. -Wack. Pub) i shi ng
Conpany, Ea$ardke Cqﬂa’osm‘lﬂht@@tSké’Gﬂ 1) @ art may gy the Sollpwirer teachingetoletsiAle 2 npans

an amount OkgakhmdReRtvd andinet i%thbd?«’.VaQBé WA theSdsbAt Ghvettont OSEﬁlk&anGﬁM*o' y
i nduce a positive nodification in the condition to be tr‘qea]$§&§ % | ow
OFk: 1% RRo 713

enough to a\%f"ﬂ“@é‘f’ieﬁ%i %ﬁ”ﬂ@’"@f’f’@‘&t"é‘ RaysR fressBaoksc [ Ngw. "or
al l ergi c respenSpiket B., Gaide :armhﬁiazh:rna& Ha@éncHadsy, LA, RRTHRYK, 1mr@.mﬂﬂﬁcraxlgl y a

h bj 32 3.0 WO 03/ 062268

huren SUb oot ol B BeR LG Sl 2 0 D0 o O 0 e 1880 used
i n t he mannef7-3#; ThSﬁelgtl nmenme@r‘s DFige Tepwaént:| Briri meqrwndr@iiéeeoj ichezcdrmunt "
will, obvioysly Naby sueh 3d§&tghﬁ a&dattﬁdrg%at%ogégp%ggpgptsw bei ng

treated t he pysu,gél con pfloh 0 treat nent,
t he nature GhllaidndurRaffmtand hdﬁeﬁwlg(q Pringiglys, lnt%eryb@@hﬁdcelosbos?’a@mﬂf*&fhﬂ o be
used, the GNW m'ﬁto the solubility of the peptide therein, and the
dosage regi qrrwgn ocl)e5|1r or the conposition. One skilled in the art may use
the fol |l owi ng t elcidditign ta e gdjest peptide. the compgsisionsry thef Jubiget| iEntiaRTaRitin 2j n

accordance WhiRadeRal) K& Mblel dﬂMﬁPt R terépbﬂakﬁ'd&elﬁcally %Heﬁt@olé Qarridel" | 49 iucal
St udi es and Devel opi ng Protocol s, Raven Press Bqok Ltd., New. York, 1984,

pp. 7-13, ercigomeasypielqsmops compgiiblgeolidiordiapidifflen d'*vaaqr@caP&tﬁ@Ps fbgances’ | ¢ .

New Yor K, 1%Jeh @epsmtglﬁe 10 hdmats@tht®n tEan aﬁlﬂﬁl IBrefenibiyt Zﬁtanmﬂld&tore poreasbin a
Phar macol ogy Little,  Brown T.

; f it a ] &r sd.F il;[e t@%éo %27-n33;
Spei ght . e tumigy ofismpeerpalie ot Brep. rafsgfE Deanipapr e o BECHPORP ca
Phar macol ogyarmphbtsh:e belippasmmirgled S4th e .subjddt pdpiidenandawitt edtihl oktien $n a iBainérisnabr e,
1987, pp. 5Qﬁa§9'terc|:\i's no interaction that would substantially reduce the pharmaceutical efficacy of the

composition under ordinary use situations. Pharmaceutically-acceptable carriers must, of course,
be of sufficiently high purity and sufficiently low toxicity to render them suitable for
administration to the animal, preferably a mammal, more preferably a human being treated.

Some examples of substances which can serve as pharmaceutically-acceptable carriers or
components thereof are: sugars, such as lactose, glucose and sucrose; starches, such as corn
starch and potato starch; cellulose and its derivatives, such as sodium carboxymethyl cellulose,
ethyl cellulose, and methyl cellulose; powdered tragacanth; malt; gelatin; talc; solid lubricants,
such as stearic acid and magnesium stearate; calcium sulfate, vegetable oils, such as peanut oil,
cottonseed oil, sesame oil, olive oil, corn oil and oil of theobroma; polyols such as propylene
glycol, glycerine, sorbitol, mannitol, and polyethylene glycol; alginic acid; emulsifiers, such as

the Tweens®; wetting agents, such sodium lauryl sulfate; coloring agents; flavoring agents;
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Tallarida, R Raffa and P. McCGonigle, Principles in General Pharnmacol ogy,
Springer-Verlag, New York, 1988, pp. 18-20. In addition to the subject
peptide, the conpositions of the subject invention contairB& JUN 2006

phar maceut i gal ceptable carrier. The term "pharnaceut ceptable
carrier," a@at?é/é %her ei n, nmeans one or nore conpatible g&ﬁ‘ﬁ}&h%ﬁﬁl qui d
filler d| | uents or encapsul ating substances which are suitable for

adm nistration to an animal, preferably a mamal, nore preferably a human.
The term "conpati bl e", as used her ei n, rreans t hat the conponents of the
conposi tion e capabl omingled wth bj ect e, and
with each o aR‘a{‘“g B “?Pa%%ﬁ‘é‘ra“s}%’% T RS TEY (By"’%"“rﬁ%pﬁ’ﬁ ‘lérgé’gf‘?éﬂ woul d
subst anti al bl;osp}mdlbcf&rStHGmMar maceuti cal ef f| cacy of the conposi t| on under
ordi nary use sit £ aF Q?E@Eﬁ’ i I ALHEPIAR! fel Sor W of
course, be of su f| CI en 4}\ fich kg&gj{%‘o}\d sgﬂol Ci ePhtI CB+J§JV?/?oxl?f:ti’h%y to
render t hensubisct cappeund erbaswakbrﬂemrrsmdahmt ay dhetpptide isitores] admmlséﬂrf@r ably a

manmal , nmore pref@latide: fpladTRR ttm,wedt [h@? fefefled pRAARICEN B ESpiRtle SRSt ances
whi ch can serve_as phar maceutl cal g’ acceptabl e carriers_or conponents

t her eof ar eis ssamlpaPhysiologicH saline) with g dlood @‘l’%@%c%lﬁ'da SHPEHng, ag%‘tta'lh% RELf such

as corn St%{éhh@m&nﬂﬂljhﬁéd%mm ceI | ul ose and its derivatives, such as
sodi um car boxyneg hyl | I ul ose, uI ose nd nethyl . cel ose;

m
powder ed tragacal®t a’“ it ;P @’&“&Et“f‘ lytaé‘l’eeta of ATFTS BT i SYSIFRIS ad“ﬁﬂ&‘ﬁ“‘"&%
stearic aci ehcaiael sﬁmgneﬁichlm sdllemsahmi; it dérbviatinegs, Smidlf, @blet;m \nelg,eéaadhlre safakes, such
as peanut oil oLt ons orn _ojl d oil of

d ol L I i
t heobr ona: egyB‘% onlg usgﬁge%c ools Opo y)[o?ss algﬁncioémd I t\r/a e l?df%et scﬁutlons.ben{uls‘l’iafr}ars,

ene ycerine,
manni t ol , amdtqnml ybnmyhemwogdnyﬁzwl water. anfemreacmﬂprse’nubabritcrek gdmigigicdtions t he

1 avort ng anrk Mgdel it SRR s, KRt b€l Saiil ERRORRRE, U0

agents, st alphdrinzenticallyaccersatilel aparser, pine sempesitiopesfor ppareeral fadménisirtiar, ;

i sot oni ¢ Sa'ci,rﬂ,ls'nsem%ast&haﬁamtb? vJQléH&frtheStQJa Bstion]N€ choi ce of a
phar maceut i cal acceptable cafirier to be used in conjunction wth the

subj ect conpou ndTF°s°°B§§§"('fa‘F lof) thiseingsnfipth atg Prajeraiheprpiged Iani dpieEyorms Af o be

admi ni st er edsedlterei & -'mtuo%& fRAPEY DDnipSsifich d@@ma .mmqseebmatirh@g m:ﬂﬁdﬁﬁthﬂd
phar maceutical |l y-acc

carrier i1s steril sal i pe, wth
a bl ood- cor‘rﬁ%f'ﬁ‘lle(llzb‘ﬁ’%’l thay is syjieple fon gimgetien to aﬁé‘“%‘ﬁ é%gr\ﬂﬁ?'éﬁnaﬁ‘g? ‘been
adj ust ed t 0 niBe piefefabll. a |hﬁm1i)ﬁ§|ﬂ:ijdhu|1ﬁl’a, slmnaﬂmcmdsrumgltb ﬁoamaemtatﬁreuear riers

for system admnlstratlo e Suqs tarc nd its
derivati vesCT R PP Prﬁper%by conlgal | um suqlfS l%famsétq %BF'%;?EI&?O""
synthetic oinkosg ptekaphl Som abapt mScmﬁm d:outpiQOsrpxhatoez lbufbfaeky fsgrh abdquoh g to

enul sifiers, S8 ndf‘ﬁ g&{dwﬁoﬁgg(gyrogen free water. Preferred carriers
for parentera? adntni stration

The compositions of this invention may be in any of a variety of forms, suitable, for
example, for oral, rectal, topical, nasal, ocular or parenteral administration. Depending
upon the particular route of administration desired, a variety of pharmaceutically-acceptable
carriers well-known in the art may be used. These include solid or liquid fillers, diluents,
hydrotropes, surface-active agents, and encapsulating substances. Optional
pharmaceutically-active materials may be included, which do not substantially interfere with
the CRF;R agonist activity of the peptides of Formula (I). The amount of carrier employed
in conjunction with the Formula (I) peptide is sufficient to provide a practical quantity of
material for administration per unit dose of the Formula (I) peptide. Techniques and
compositions for making dosage forms useful in the methods of this invention are described

in the following references,: Modern Pharmaceutics, Chapters 9 and 10 (Banker & Rhodes,
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i nclude propyl ene glycol, ethyl oleate, pyrrolidone, ethanol, and sesane

oil. Preferably, the pharnmaceutically-acceptable carrier, in conpositions
for parent eral adm' nistration, conprises at |east about P@%uyny2008i ght of
t he total dﬁk The conpositions of this inventiop 2rguRikherably
provi ded |n unlt osage form As used herein, a "unit dosage orm' is a

conposition of this invention containing an am)unt of a Formula (1)
peptide that is suitable for adm nistration to an aninmal, preferably a
manmal , nore preferably a human subject, in a single dose, according to
good rredl cal.pra r ef b n, f.r about
0000, o1 ColuBESRENS Eion UESPC PRSI AR DAL AR BT E D 0L
about 500 niprodmvien fyrRsperabitical Dosegedivons 2d1Edigon @976about 30 ng, of a peptl de
of Formula (1). Jﬂsum\f@%&a&% q&%sq.fantdal Sed, nmau&mg@uémyouhefohﬁs Ablls, @
variety of forms, suita or exarj%é for oral, rectal, topical, nasal,
ocul aror peap&fese genulag Avch bulk rrawiesh $seordl FRYms GPBPFiseesd5hARd éﬁﬁ?cél?’e rout e
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of chmg er! Aol B B LS gge'aorr;ﬁ{ukeu Yo d&%&few;s&ﬂggrmfeg%}]@ef&érzi_slpe%g; de.
of this i nvmparuwnan@od@lsmd from effenvesqqet sl@nulw\nan@ corthiging rrgisable solvratsy n

Phar maceut i Ter\gﬂ@&t %élmgq &eﬂt@ sﬁ%ﬁ%ﬂfﬁ{ %n KNAfdLRs, s%l%etgnegs Hefiing QB s, VO

03/ 062268 P S03/°01451 e tors berman et al Phar maceuti cal
Dosage For nﬁolowws@tt%anef@mns agaH- Ansel Introduction to Pharnaceuti cal
Dosage Forms 2d 'ﬁ@'phhﬂnﬂceﬁtieﬁﬂ@ccepMﬁl@bﬂH& s@ifa%ie f&Q&?ﬁ@paifaﬁélfo ufiifdbsdpe farmed,

i ncluding such solid fornms as tablets, su nules and bul k
powders. Th&%¥ @eigrakpdmipistraion. gre.siejlkpown ‘Eé‘i‘e E“bg"‘fsf ‘é%ﬁ by somplish Eepventig@d g |y at

| east about phHnacamnidalyicompdtivla! adjuvinBmsadnery dildkhf) feh ab @bltiui Gtbomite, ts.isteum
pepti de. Blgts can be éon;pr esifhcei lta_bL.e% tri%lur attes enteric-coate
sugar - coat eﬂ” PIptemanriigl JoFtoss, and, celtylose:y bindaes, sachy sy starely, gelgtin; 4y sé‘ﬁ‘i(’fe bI e
bi nders, | ubisinegmits sudtli dsuseanths algin@ti a::idni:elgafredtimgloagarbhsantscxubloas mggnagient s,
[havoring 29l sehidid DG NGBAR MG ool Ikl dan AARH & imblo'hdly OF al

dosage forns 1 ncl'ude aqueous soO |o S, enu Si ons, suspensi on utions
and/ or suspelrsictrisics @fémwdqrm@@te f @adoring agentsf fuglr asahedBIRC dyes pan|be eddegyfor

effer Vescentappcarance. Sweeteners and flavoring agents, such as aspartame, saccharin, menthol,
peppermint, and fruit flavors, are useful adjuvants for chewable tablets. Capsules typically
comprise one or more solid diluents disclosed above. The selection of carrier components
depends on secondary considerations like taste, cost, and shelf stability, which are not critical for
the purposes of the subject invention, and can be readily made by a person skilled in the art. In
general, the formulation will include the peptide, and inert ingredients which allow for protection
against the stomach environment, and release of the biologically active material in the intestine.
The peptide of Formula (I) may be chemically modified so that oral delivery of the
derivative is efficacious. Generally, the chemical modification contemplated is the attachment of
at least one moiety to the protein molecule itself, where said moiety permits (a) inhibition of
proteolysis; and (b) uptake into the blood stream from the stomach or intestine. Also desired is
the increase in overall stability of the protein and increase in circulation time in the body.

Examples of such moieties include: polyethylene glycol, copolymers of ethylene glycol and
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preparations reconstituted fromeffervescent granules, and contai ning

sui tabl e sol vents, preservatives, emnulsifying agents, endi n agents
diluents, sweeteners, nelting agents, coloring agents ang%f

agents. Thavptesmsgeuti cal | y-acceptable carrier SU|tabIeP@nUmBMﬁﬁl
preparation of unit dosage fornms for peroral adm nistration are well-known
inthe art. Tablets typically conprise conventional
pharmaceutical | y-conpati bl e adjuvants as inert diluents, such as cal ci um
carbonate, sodium carbonate, mannitol, |actose and cellul ose; binders such
as starch, ;gqiyahé glyo®) darbakgmeiy celluldbes Hextrag halftisy] aldghol, asly\edybpyeidlidat gidni ¢ aci d

and croscar ubrlc t S Lgarat e acid and
Falc. @1 debRTt et g ol Bera-aan b Lieah T8 Fgrs bR PRy

char act er i siused are q;blytlrﬁedxpmhde Rndnpoky-13,6-tioXoodner Pmigrraigfentphannaumhalasageha FD&C
dyes, can b eteners and flavoring agents, such
as aspartan@dlggeggg Vg%enpoﬁgﬁﬁ%gp%& moeﬁ\gger mnt, and fruit flavors, are

usef ul adj uvant SThe decatidneaierblease map e th. Stmhwesmlyinteetmb |(the dwmpam dke one or
more solid quhaa{egt the Qleh), elsmei 18 QitEisting] Whe SRNIGCH R MhriOas SRN IS formAMBRANENT S
depends on secon considerations |like taste, cost, and shelf stability,
whi ch are n#tichepilt r"e,ta4158f>1¢s? in tlﬁestoma#pdgteyﬂbfelqamthgm}eéelt inj the dpRdPRFR ©and can

be readi |y ORASrdM i iRLHEE Prefeibly| Bl reldsel AR adtfid the aarbteng@srwfead of theR®mach
formulation will incl ude t he E}ﬁpél de, and inert redl en{);\ which allow for

prot ecti on eEERRISRY eithek DX Pgiqe theinee ?&V““’a‘}‘n)d” | El5ase Obfre dpplesically

bi ol ogi cal | yetideahdtasial H@éxﬂrthealomm ehVifonmexit &a¢h dQGhthéﬁhEstiﬂeptl de of Fornula (1)
may be chemi cal Ir?y I:ul" so t.hat oral. del |ver t £ lvatfl ve i s

ef fi caci ous. GerérAf1s, tgﬁ%“ cREM™Ey °%tH’Ff“in%eé'P‘?a % ‘i“é‘ @ésoP“f g %he

att achnment Efamplai of th&gtorecommon ined wgtedlehthehaparetuad s andrecodtingd irs edlfulosavher e

sai d m)lety rm.ts Lys| intothe
bl ood streah tlate mmflll"f ) dﬁgg Eydtréxyxln Mcgﬁlﬁ%Fspz‘lh ate?@g](\ja@i Hﬁ%e [ ncrease
in overal | HPMEPI5bt Bplxﬁnﬁ retaigrphthelatn (%Y\dP)b FudragitdS0PnAguatetici |calfvlesy acetatee i n t he
body. Exa t I I poj ynmers
of o1 hyl enelul ol AT R 2 B S0 s e S B SRR B R

propyl ene ofiyeol | carboxynethyl cellul ose, dextran, polyvinyl alcohol,

pol yvinyl pyrr olpeﬁmﬂ%oxamtmmlsy RcRbd Rfid HRGER! é?m@stlonﬁlsuspcnalonsb\ml the BleoChem
4:185-189 (1982). O her polyners that could be used are poly-1, 3- d| oxol ane
and pol y-1, @@W‘i"@%ﬁ‘é’ﬁéa“m@f@ﬂ?’éﬁ spigable fprRreparaion of suph comegsiionszse welh i cat ed

above, are pRW& dhyhenmypgday@ﬁlpomwﬁdaﬁ&rs foNerdp§) @Rikids CstnuBfons |ldeaspensivay be t he

st omach, thes i nt esti.ne he t he el une the. il or
She o v 1 et pingol gherun bt sl iy gt i BitroRy AL Erg.
which wll watr. diEsod \sespensioh, heyprcalosmpﬂndmgetgem linclude | reegisyb ctlh&osmas@lﬂunal | n

Lo duodenuny o e SlIFEE Aol S Shltein BALGhA it i liRE 1

agents include lecithin and polysorbate 80; and typical preservatives include methy! paraben and

sodium benzoate. Peroral liquid compositions may also contain one or more components such as
sweeteners, flavoring agents and colorants disclosed above.

Compositions of the subject invention may optionally include other active agents. Non-
limiting examples of active agents are listed in WO 99/15210.

Other compositions useful for attaining systemic delivery of the subject compounds
include sublingual, buccal, suppository, nasal and pulmonary dosage forms. Such compositions
typically comprise one or more of soluble filler substances such as sucrose, sorbitol and
mannitol; and binders such as acacia, microcrystalline cellulose, carboxymethyl cellulose and
hydroxypropyl methyl cellulose. Glidants, lubricants, sweeteners, colorants, antioxidants and

flavoring agents disclosed above may also be included.
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environment, either by protection of the peptide (or variant) or by rel ease
of the biologically active material beyond the stomach environnment, such
as in the intestine. To ensure full gastric resistance, a 308alUMPe

i nper neabl ewhQ@sddazdseast pH 5.0 is preferred. Exanples ofpdiigdifii§ comon
inert ingredients that are used as enteric coatings are ceI ulose acetate
trimellitate (CAT), hydroxypropyl nethyl cel | ul ose phthal ate (HPMCP), HPMCP
50, HPMCP 55, polyvinyl acetate phthalate (PVAP), Eudragit L30D,

Aquateric, cellulose acetate phthalate (CAP), Eudragit L, Eudragit S, and
Shel lac. These oARLLRASIIERY oPfiseMIAD ol afihe dihbifiereRERAR GOTBAS] L1 ONS
also include Iiquid solutions, emnulsions, suspensions, The
phar maceut i e&h by ths disegtlaneconcerspreading of the semrosition op thersaidarmabar epfthelish h

conmposi t i oNgssas @f R éubJeKﬂWQ;Y\ﬂBrahdaertery &[at a “EM&& ’CaJom QQM&@%FtaSsuﬂﬁbl&ff}ﬁtEh ers for
syrups, elixirs, emylsions and_suspensi gl ycerol,

propyl ene gFRP(':‘&‘}mr is, dscrihed jn WidePayeny é@?hcaP?"q?ﬁ" *al I§‘h éP’8§‘él 1335\“&5‘1 °PBP°S§W65 wat er .
Fo (r]I a sus peg}‘a‘luﬁdﬂ ,fortexmﬂallcl)tﬁauﬁ REBEES, rsgua@e,rge& and) edgudde'rmé wicalcbeinbmtmea

sodi um carbo ce Avi cel 591 ra odi um
al gi nate; ?‘%"gﬁ' ?ﬁé?f‘fenbsayeaaﬁg qifective,ap “F‘gﬁ?' e %19?89@%? grpbez"treﬁ’éo; and
typi cal pr e&emvabutvk% to At @%, nfethh\peptplar aehﬁmblam-nexs it wmcblemmt&noper or al

|1 30T COMPRRI LN SmlTBYin 0 of A A1) oI i CTRENE U SHERC TS

sweet eners Briant osé nposi Yions of
t he subj ect pérspmation errimmgrsicopn ivetenl Geneially] thel eargertie prgauit uweatergemt sapatilion-

limting exgpml,g %0& Rt V& BRGNS ﬁx%x%m' lofsd ?g?ddg V\Q't%9 ﬁe Jnay OHéﬁlﬁe

conposi ti ons use Hor attainin system c Ivery

conpounds  PhrEmisgeticalityroceriabdg em e'ﬁelem%&ﬁmesthlckﬂnylg %gastal S%Ymtsmmﬂnfbhary
dosage forngge Such conpositions typically conprise one or nore of sol uble
filler substances such as sucrose, sorbitol and mannitol; and binders such
as acacia, mcrocrystalline cellul ose, carboxynethyl cellul ose and

hydr oxypr Op§| nmet hé! cel_l ulose. didants, lubricants, sweeteners,

col orants o0 { | avor i ng agent s di scl osed above may al so be
i ncluded. 36 3 JUN 20t06 lV\DFO\;}/&062 3@8,‘].%1 d‘I'lhe g n‘E)OSltI ons of
this i nvention coh® A1EXOSQRIPATS S ere re‘%:e'flgl modulaR] diggrders jn g~

t he direct heaying other arimapnied, byg:dmfmettérmg(acmfpcasd eﬂfe@nv@mduhmfemeptmeml or

epi thel ial - oJih S8, Ofrud BENSHOMSAL tneHioh WANRURI Pk Vonlth ol Hllorderd™

exanpl e of a sul | e patc appl I cat or
Appl i cat i ondSeribedlabdys. 10/ 054113. Such conpositions include, for exanple,

lotions, creans, C&Q&déﬁx'oﬁ’s”%f tl@l?':ﬁveﬁm Al bdsumibies& E&@aﬁ?'orCQEEP:%LIU ons
prefer abI y conprise a safe and effective anmpunt, usual ){: I"east dbout
0.1% and p,Séqtfgplg_Bpg}lcatlon includes any method of introducing a peptide of Formula (I) into the

tissues of the body, e.g., intra-articular (especially in treatment of rheumatoid arthritis),
intrathecal, epidural, intramuscular, transdermal, intravenous, intraperitoneal, subcutaneous,
nasal, pulmonary, sublingual, rectal, and oral administration.

The specific dosage of the peptide to be administered, as well as the duration of
treatment, and whether the treatment is topical or systemic are interdependent. The dosage
and treatment regimen will also depend upon such factors as the specific peptide used, the
treatment indication, the ability of the peptide to reach minimum inhibitory concentrations at
the site of the tissue in need of treatment, the personal attributes of the subject (such as
weight), compliance with the treatment regimen, and the presence and severity of any side
effects of the treatment.

Topical administration can be used to deliver the peptide systemically, or to treat a

subject locally. The amounts of the peptide to be topically administered depends upon such
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fromabout 1%to about 5% of the peptide. Suitable carriers for topical
admnistration preferably remain in place on the skin as a continuous
film and resist being renoved by perspiration or inmersidd JuN06er .
General |y, WO@3/@a68i er i s organic in nature and capabl e Pefi/USes/0145g

di spersed or dissolved therein the peptide. The carrier may include

phar maceutical | y-acceptable enollients, emulsifiers, thickening agents,
solvents and the |I|ike. Methods of Adm nistration This invention also
provi des nethods of treating CRF2R nodul ated disorders in a human or other
ani mal subj factbrs abpykimckwsitivisy, eypengd bcamhef drdisslkfte bt ireatedatie wnipaitiomapept | de
to said supject. L ' i I ng or
treating di galg(r?egglg g;m goeE%%ﬁgfgte%gb{}/'g.Sarg)h\r{r%g}se‘)t?#otﬁégSwlt%[?%edi %v‘g‘{rllﬁ\égﬁet can be
admi ni st er ephrtiayjai disbidgr (or bestyentednd dhd gxtent Qy whishisystemip|(scdistingrished droges any
met hod of i pLhPdHek 99 a8siRRgPti de of Formula (1) into the tissues of the
body, e.g., intra-articular (especially in treatnment of rheumatoid
arthritis), intThatmeptidss of &hsi present invantern samybe taragied to rsagrififelopatipns where

| Nt 1 avenous yeatrfbhf 18 A6 I by ARBR largeBMOIfHHAGRN BOEXampl&)AS fikus DpphidNa kr¥at mastllat Ngual
rectal, and oral adm njstration. The specifjc dosage.o he peptide to be

b
admi ni st er edystrephyflis PePtide 1 QRIVBAT AR ROATURRLY of frasme eof whigh Har ke
treat ment i @ith kel motle skbeRliCgeadralyiundetstade prethel & t The Thgetidlsgantcan alssl
treatment reginen,w. | so_depend.upon such fa rs_as, the specjfi
pept | e uselt * (R Hbls oot et RE i e Siif g AP ey Apn B hen€
reach m ni nmwhich spadificatlyregcte witlc @ merkert foroths ingendedttivget sissue capfbetubsed. tMegtwdsefor n need
of treatnen p I ' . | | ght ),
conpl i ance \E/\(nsuf’ %‘Q&még{eﬁtgogt% e u“é leoglhletrrtg%?t&grlfgﬁtg ﬁ‘%‘@#@é@%ﬁ%“@ﬁg@g{,@?ﬁ‘% of any
si de ef f ectescrivtd belnw for coapling trt carrifopi cal admi ni stration can be used to

deliver the pept) g3y §f BHNGR! ()inay e abBinitrae vid &g,%lﬁ%légcﬁclw Ene
amounts of the pégﬁtlgg to&.h]g t(o)p[??ga!elay a m_nivs_ltgr?e. epeﬁdss u;ggnmspuc’:h 37 3
0 JUN 2006 thepemide erp &8 afraistersd Jsineg wgavepqus infpsiong an gnglantablsrpsmeticaump, 2 t ype

and | ocati oafderdd? ?a&ﬂ, 85346mdsOsuB&itdnE RS 4 infedtfon CHMARS £ biddkgAlBle ntattkibll e (1 f
any) to be adnm nistered, the particular peptide to be admnistered, as well
as the par £5 her medegiof pfmiuistration. pia opg emhodimentn g Pympemeybeaised kageenfli abnedsy st eni c
(as di sti NngwiesibR Applicaibns boCakrblledf ReRade SCRT @refl£Boda ®dton, TiE (PEIPY; iSefes, ORC t he

need by usi F (e Bavrhdne- BaRaLOR R Pl o - see el GRE Brack {8 1 oa

nmuscul ar N. Engl. J. Med., 321:574 (1989). In another embodiment, polymeric materials can be used.
Langer, 1974, supra; Sefton, 1987, supra; Smolen et al., eds., Controlled Drug Bioavailability,
Drug Product Design and Performance, Wiley, N.Y. (1984); Ranger et al., J. Macromol. Sci.
Rev. Macromol. Chem., 23:61 (1983); see also Levy et al., Science, 228:190 (1985); During et al.,
Ann. Neurol., 25:351 (1989); Howard et al., J. Neurosurg., 71:105 (1989). In yet another
embodiment, a controlled release system can be placed in proximity of the therapeutic target thus
requiring only a fraction of the systemic dose. See. e.g., Goodson, in Medical Applications of
Controlled Release, vol. 2, pp. 115-138 (1984). In yet another embodiment, a polymer-based
drug-delivery system wherein drugs are delivered from polymer or lipid systems. These systems
deliver a drug by three general mechanisms: (1) diffusion of the drug species from or through the
system; (2) a chemical or enzymatic reaction leading to degradation of the system, or cleavage of
the drug from the system; and (3) solvent activation, either through osmosis or swelling of the
system. Suitable systems are described in review articles: Langer, Robert, “Drug delivery and
targeting,” Nature: 392 (Supp):5-10 (1996); Kumar, Majeti N. V., “Nano and Microparticles as
Controlled Drug Delivery Devices,” J Pharm Pharmaceut Sci, 3(2):234-258 (2000); Brannon-
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dystrophy, the peptide is conjugated to an anti body or fragnment thereof
which is imrunoreactive wth a skeletal nmuscle marker as is generally
understood in the art. The targeting |ligand can also be 30l jgapgg sui table
for a recepvonsoskisgh i s present on skel etal nuscle. Any permgedsioiqpi! i gand
whi ch specifically reacts with a marker for the intended target tissue can
be used. Methods for coupling the invention conpound to the targeting
ligand are well known and are simlar to those described bel ow for
coupling to carrier. A peptide of Forrmula (I) rmay be administered via a
control | ed pgphRaIRIynke ineGanipiled, Drug rmhwe,pt MidicsTeBlashe a:drnuamerarsemaysi ng

| posonps. - SRt s AR ERatpIS) MPac T FOR: Borkt APHPRE A ‘i BRGGH daRries

mat eri al, Diseds¢é el Campaiebopei-Berehudim arglt Fidied @ds.), Liss, New Yohqgh 3815365 (B8PHunp may

b dL
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Engl. J. Mgy, ﬁﬁ&&%ﬂag&%@) fnc, MReRM h@ﬁzesrhod'of;?nhysmynm'ﬁemher' al's

can be used. Langer supra; Sefton, 1987, supra; Snolen et al.

eds., Contr mlubétamz)ﬂmg defivernsrpteabfrom Nﬂcml\@ﬁu@f Oﬁlﬁﬂuéf’m[?é%@% Peadyets; and
Perfornancepmwaggy,mjg&a‘gleM@ﬂgnnesRanger et al., J. Macronol. Sci. Rev.
Macronmol . Chem, 23.61 (1983); see also Ley et al.., Science, 228:190
(1985): During etn af of the fprrgcinge pfr corse, thaspeptides of g dyventiqy, gap fe administered 5

Neur osur g. , aléde ol@ﬁm&&&& hd tHelRoygsitiaibahdySirthe LiEIOd ad@ifibnal @uB QN ExcipidnBds r el ease
system can be pl. ace d.in proximty of the therapeutic target thus requiring
only a fracPEPERISE °fﬁ'8"‘§§§‘l°8m c dose. See. e.g., Goodson, in Mdical
Applications of Controlled Release, vol. 2, pp. 115-138 (1984). In yet
anot her enbodi nent . a pol yner-based drug-delivery system wherein drugs are
del i vered f&tﬂ’ﬁ%@ﬁer or lipid systens. These systens deliver a drug by

t hree general nefdpessigwector§ inpy b Yséd e improdust the nacleie asiis optbe ingentiprr iowmagell t hr ough
the syste ) tion of
the syat em M Bt HEHbE SucecRySKRRYy ol Bk AR o B e G EE RAPRE,
activati on, pemplaesequehreduiprvidsionse 'slsqmionmelemgld@mumgs Teapsariptinn caisetteabl e

Z % Zt etm;_ a;te Inﬁ? Mr%ééﬁg cérﬁbrirsi'ﬂg b ?r)ﬁﬁs@ﬂp?nbtﬁnﬁﬁtmn'—r@%&e the }taj&?rggehé Rgragn%lg tHéPcbf ver Kla o
and M cr gpaP‘E We@crlagonabamwpm acggmr dge msmp@?fyéaﬁ@wscw be '{utfoém? o 8’

Phar maceut  Qgdety o%@t?e)ors%g 3155%11& 2800}us, l&itaﬁﬁwmeﬁ&lras &diﬂdl‘ﬂka(m&e tHaBeélsrs 062268
T U031 014 L P e Ry o sl b maigh n O b PR b ol g SR
Treat et al onedafl Mordd3GNESE alpm&ihﬁatTdiﬂlamWe@éral|dlmfse®steN@alSveek|§ sease and
Cancer, Lopez-Berest ei. d Fidler Li ss,. New Yor.k 65
(158): Langer . Mirnf M aeGud aShs dalSmensin i v PSalRl o Buee B e

i ncl ude: At réllydy iyl imbey ofl@hies; dncipding viral infection, microinjection, or fusmn of vesicles. Jet

injection may also be used for intramuscular administration, as described by Furth et al., Anal.
Biochem., 205:365-368 (1992). The DNA may be coated onto gold microparticles, and delivered
intradermally by a particle bombardment device, or “gene gun” as described in the literature.
See, e.g., Tang et al., Nature 356:152-154 (1992), where gold microprojectiles are coated with
DNA, then bombarded into skin cells.

Kits
The present invention includes a kit for preventing or treating a CRF;R modulated
disorder comprising: (a) a peptide of Formula (I) in a unit dose form; and (b) usage instructions.

Such a kit preferably includes a number of unit dosages. Such kits can include a card having
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system from Atri x Labs; DepoFoanmlM from SkyPhar ma; pol yet hyl ene

gl ycol - based hydrogels fromInfinmed Therapeutics, Inc.; ReGeFTM SQZCGelTM
oral, HySol vIM and ReSol vTM sol ubilizing drug-delivery syggefuN 20006m

Macr oMed; Ry@@edesZh! from ProCel z' Products; and ProleasedMusfigsiabl e from
Al kernmes. In all of the foregoing, of course, the peptides of the invention
can be adm nistered alone or as m xtures, and the conpositions may further
i ncl ude additional drugs or excipients as appropriate for the indication.
Gene Therapy Expression vectors may be used to introduce the nucleic acids

of the invegliRlodedle® irfine&hdr of Mk MRhded Afe. RN KahIEEBRN a IQUE D-DIBEL AR
general |y have convenient restriction sites |ocated near the pronoter

sequence’ t oBliesmreke aropelt krownria dha paskreie inAieet Mt Wéf’eg’e‘éfﬁ% frx eackaging

Transcri pti parkRA&8ed mﬂsciosargayorh@ [de43d, Q0neaRRIHid Gh BYprovillddafds edainpik irDe
initiation rec the tar or fr nent t here

transcri pti &3 PP’E‘E?bFﬁSH%ﬁefS *581“6‘ "gsﬂ‘ié’v i a‘fﬁl§'2flﬁ ‘ﬂsteftb s‘é’é?é‘%g‘f g@’s e be

i ntroduced iréutrfienBischatlei letvyxclofhe ‘dﬁs@ge@ lesh, bee:dgumstqnddasﬂxmdple ofed kiodgidesagbed in

| entivirus LY u the | the vec bl e.t

transi ent| y“gg&g{%%é y-?%% ARt 1 eé‘”'ﬁse i \rllmlt Hhe eerTs? thgsﬁgwlg{ ﬁo‘srfile %edbcé'%il od of

at | east abatst Noodimitolgyxamples igclufs wadeldyily, @ypekb', pa’chtydm(;ﬁhlator bimasthlyabout

several days to several weeks. The proteins and nucleic acids of the
invention may be introduced into tissues or host cells by any nunber of
routes, including viral infection, mcroinjection, or fusion of vesicles.
Jet injection may al so be used for intranuscul ar adm ni stration, as
described by Furth et al., Anal. Biochem, 205:365-368 (1992). The DNA may
be coated onto gold mcroparticles, and delivered intradermally by a
particle bonbardnent device, or "gene gun" as described in the literature.
See, e.g., Tang et al., Nature 356:152-154 (1992), where gold

m croprojectiles are coated with DNA then bonbarded into skin cells. Kits
The present invention includes a kit for preventing or treating a CRF2R
nodul ated disorder conprising: (a) a peptide of Formula (1) in a unit dose
form and (b) usage instructions. Such a kit preferably includes a nunber
of unit dosages. Such kits can include a card having 39 3 0 JUN 2006 WO

03/ 062268 PCTI US03/ 01451 dosages oriented in the order of their intended
use. An exanple of such a kit is a "blister pack."” Blister packs are well
known in the packaging industry and are wi dely used for packagi ng
pharmaceutical unit dosage fornms. |If desired, a nmenory aid can be provided,
for exanple in the formof nunbers, letters, or other markings or with a
cal endar insert, designating the days in the
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treatment schedul e in which the dosages can be adm ni stered. Exanple of a
kit is described in WD 01/45636. Treatnents schedul es a, ﬁ hia t he

purvi ew of those skilled in the nmedicinal arts. Non-Ii m'afq \AB anpl es

i ncl ude onacxo oskiss Wweekly, biweekly, nonthly, or binont béyused@i1439 JUN 2006
WO 03/ 062268 PCT/ US03/ 01451 EXAMPLES Exanpl e 1 Savagi ne and ot her

non-sel ective CRFR agonists are generally not effective in treating CRF2R
nodul at ed di sorders because these agoni sts al so activate CRFIR t hereby
resulting in undesirable side effects. Table 2 reflects conparative CRF
bi ndi ng for native sequence fragnmengganpUigman urocortin | (hUcnl), human
urocortin Il (hUoll), human urocortin ITI (hUoill), human corticotropin
rel easing factor (hCRF), ovine corticotropin (oCRF), and savagi ne (Svg)
desi gnat ed ExagmpRAQ | D NO. 2, 4, 6, 8, 10 and 11, respectively. Table 2 SEQ

| D PEPTI D CRF2R EC50 (n CRFI R, ECs Emax9 % 2hlkcnl 3. 52
(100) 9. 00 (100) SEWP%%T‘%Q%% ngw}eglf@g:%%gé{%} %’W@‘Bﬁéﬁ)@;ﬁf&b R i )
8hCRF49. 25 CRIR)ni@uiged (Baijlerd bes@iRp tied agod@Bls 20 38tiva@3)RFIR Sheydy S uligsinl 7. 60
(100) Exa efl ects conparative CRF binding of various
Snboni mont St et 5 Table 3 SEQ | D NOCRFZR ECSO (nM
( Emax% CRF1R ECH0bl¢ rMefl¢crneonpyrative ICRID) bindipg ffargmtiyesspuegaep fragmeptg f hpom (12)
5100( 12) 100§ 8dbrtin 1 (hUcnl), human urocortin I (hUroll), human urocortin I (hUrolll), human
corticotropin releasing factor (hCRF), ovine corticotropin .(OCRF), and savagine (Svg) designated

as SEQ ID NO: 2, 4, 6, 8, 10 and 11, respectively.

Table 2
SEQID | PEPTID CRF:R ECs5¢ (nM) CRF;R ECsy (nM) (Emax %)
NO E (Emax%)

2 hUcnl 3.52 (100) 9.00 (100)

4 hUroll 3.64 (98) >100 (9)

6 hUrolll >100 (60) >1000 (10.25)

8 hCRF 49.25 (100) 19.95 (87)

10 oCRF >100 (33) 27.35 (98)

11 Svg 6.03 (95) 17.60 (100)
Example 2

Table 3 reflects comparative CRF binding of various embodiments of the invention.

Table 3
SEQID NO CRF;R EC5y (nM) (Emax%) CRFR ECs, (nM) (Emax %)
| 31.50 (100) 783 (64)
3 12.13 (88) 1000 (12)
5 100(12) 100 (9)
7 100 (19) 100 4)
9 100 (34) 100 (10)
12 9.72 (91) 928 (73)
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7100(19) 100(4) 9100 (34)100 (10) 129.72 (91)928 (73) 41 3 0 JUN 2006 WD
03/ 062268 PCTI US03/ 01451 SEQ | D NOCRF2R EC50 (nM ( Emax% CRF1R EC50 (nM
(Emax% 133.88 (79)97.65 (69) 146.33 (90)109.00 (92) 156.356 (B pR6. 30 (86)

197 45 (75) S91R

98) 1710.20 (96)260.50 (98) 185.29 (9
83) 207.81(99)906.00 (60) 218.46 (96)

é%éﬁgﬁgﬁé%;ogés.ss

(100) 1000. 00 (64) 2310.20 (100)1000.00 (82) 2443.15 (100)>1000 (18) 2580.95
(81.90)677. 00 (92.35) 2691.75 (86)>1000 (16) 2710.70 (96)325 (100) 28100
(15)>1000 (2) 2916.00 (100)>1000 (79) 3018.70 (85.50) 100. 45 (100) 3130. 75

(100) >1000 ( {8y
(88) >1000 (7H)
(91)>1000 (1

1.0\ [aXataVal oY =l

e oz PR B Dm0 e il (Eaks i

1) 3988.17|(94) 1000.8863) 97.65 (69)
14 6.33 (90) 109.00 (92)
15 6.56 (97) 85.30 (86)
16 7.88 (86) 136.00 (98)
17 10.20 (96) 260.50 (98)
18 5.29097) 106.00 (100)
19 7.42 (75) 232.50 (83)
20 7.81 (99) 906.00 (60)
21 8.46 (96) 908.00 (88)
22 8.33 (100) 1000.00 (64)
23 10.20 (100) 1000.00 (82)
24 43.15 (100) >1000 (18)
25 80.95 (81.90) 677.00 (92.35)
26 91.75 (86) >1000 (16)
27 10.70 (96) 325 (100)
28 100 (15) >1000 (2)
29 16.00 (100) >1000 (79)
30 18.70 (85.50) 100.45 (100)
31 30.75 (100) >1000 (18)
32 20.25 (98) 606 (94)
34 >100 (45) >1000 (11)
35 15.55 (88) >1000 (74)
36 14.75 (73) >1000 (33)
37 >100 (51) >1000 (5)
38 71.90 (91) >1000 (11)
39 58.17 (94) 1000 (63)
40 6.95 (93) 102.5 (99)
41 18.30 (100) >1000 (43)
42 >100 (88) >1000 (10)
43 >100 (67) >1000 (10)
44 19.15 (87) 943.50 (64)
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406. 95 (93)102.5 (99) 4118.30 (100)>1000 (43) 42>100 (88)>1000 (10) 43>100
(67)>1000 (10) 4419.15 (87)943.50 (64) 42 WD 03/ 062268 3 0 JUN 2008

PCT/ US03/ 01451 SEQ | D NOCRFZR ECso (nM) (Emax % CRFIR ECH0 (JUN)2ETRX %
45> 100 (44»50%Q9gm(7) 46>100( 100) >1000(17) 47>100 (66) 1 T
48100(14) 1000 (213 49>100(37) >1000( 15) 5019. 04 (94)>10009?9§§ 1438. 65
(100) >1000 (48) 52>100 (10)>1000 (13) 53>100(95)>1000(19) 54100 (11)1000
(10) 557.95 (95)11.60 (92) 5650.35 (87)>100 (14) 57>100 (46)>100 (12)

5871. 60 (100)>100 (16) 59>100(27)>100 (10) 60>100 (44)>100 (8) 61>100

§23§ 2100 Eié SEQ b g 55%’%‘9%‘? WE%‘@%’%;U( ‘@?W ?gl) 34. 50
(88) 7018. 25| (8245100 >100 (44) 51000 (7)
46 >100 (100) >1000 (17)
77 >100 (66) 1000 (12)
48 100 (14) 1000 (21)
49 >100 (37) >1000 (15)
50 19.04 (98) >1000 (42)
51 2065 (100) >1000 (48)
) >100 (10) S1000 (13)
53 >100 (95) >1000 (19)
54 100 (11) 1000 (10)
55 7.95 (95) 11.60 (92)
56 5035 &%) >100 (19)
57 >100 (46) >100 (12)
5 71.60 (100) 5100 (16)
59 >100(27) >100 (10)
60 >100 @) S1003)
3 >100 89) >100 (12)
& 6735 (100) 7315 G4)
64 63.30 (94) 68.90 (57)
& 6790 (63) >100 (16)
&7 10.02 (50) 2417 96)
68 38.55 (74) 5100 (33)
69 5.85(81) 34.50 (88)
70 1825 (82) STIO
71 94.80 (56) >100 (6)
72 5100 55) 5100 @)
73 S100(1D) ST00 (1D
74 54.97 (100) >100 (7)
75 >100 (52) >100 (§)
76 9145 (76) >100 )
7 23.35 (100) >100 )
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7194.80 (56)>100 (6) 72>100 (55)>100(4) 73>100 (11)>100 (11) 7454.97

(100) >100 (7) 75>100 (52)>100(5) 7691.45 (76)>100 (7) 7743 35 (100)>100 (5)
43 30 JUN 2006 WD 03/ 062268 PCTI US03/ 01451 SEQ | D NOCRFAR 2% d008nM) ( Enax
% CRF1R E ‘8 59 M{ggEmax % 7824.65 (78)>100 (6) 7922.30 108? >100 ( 8)

806. 53 (88)223d%9%2%) 814.30 (73)60.90 (81) 8210.87 (90)9&FH 8%@%“831 91
(81)52.17 (96) 841.77 (100)82.23 (99) 852.34 (100)11.00 (84) 86100

(8.10) 100 (4.60) 87100 (14.65)100 (5.30) 88100 (12.60)100 (11.15) 89100

(12.70) 90100 (12.25)100 (4.00) 91100 (7.10)100 (4.00) 92100 (15.85)100
(4 60) 93100 (R A0V 100 (5 0N Q4100 (6 168N100 (7 20 _0QOE100 (Q 2B\ 100 (555)

96100 (12. 50) 1@ WANO03()) GHFRECumMyEMET 4 | 2SRIGR Gy (0M) Eiexf0 (|2, 00)

99100 (4. 35) [00 (A& 35) 3465 (78) >1006)
7 2230 (100) >100 8)
80 6.53 (88) >100 55)
81 4.30 (73) 60.90 (81)
8 10.87 (90) 56.30 (35)
83 1.91 (81) 52.17 (96)
84 1.77 (100) 82.23 (99)
85 2.34 (100) 11.00 (84)
86 100 (8.10) 100 (4.60)
&7 100 (14.65) 100 (5.30)
8 100 (12.60) 100 (IL.15)
89 100 (12.70)
% 100 (12.25) 100 (4.00)
51 100 (7.10) 100 (4.00)
) 100 (15.85) 100 (4.60)
93 100 (6.40) 100 (5.00)
94 100 (6.15) 100 (7.30)
95 100 (8.25) 100 (5.55)
56 100 (12.50) 100 (16.30)
57 100 (7.60) 100 (4.25)
58 100 (5.50) 100 (4.00)
% 100 (4.35) 100 4.35)
00| 100 (9.85) 100 (6.25)
101 100 (6.95) 100 (7.35)
102 100 (13.50) 100 (7.80)
103 100 (4.85) 100 (5.75)
104 100 (4.50) 100 (11.10)
105 100 (9.15) 100 (5.20)
106 100 (6.10) 100 (4.50)
107 12.13 (87.90) 1000 (12.40)
108 79.00 (97) | >100 (3)
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100100 (9. 85)100 (6.25) 101100 (6.95)100 (7.35) 102100 (13.50)100 (7.80)
103100 (4.85)100 (5.75) 104100 (4.50)100 (11.10) 105100 (9.

106100 (6.10)100 (4.80) 10712.13 (87.90)1000 (12.40) 108780
44 3 0 JUN 03/ 062268 PCT/ US03/ 01451 SEQ | D NOCRF
fé8%%g§£%nwj (Emax% 10911.83 (91.67) 100 (6.70%%

(Emax%) CRF

5) 100 (5. 20)

>100 (3)

Tl

(100)>100 (9) 11110.95 (99)>100 (9) 11212.30 (100)>100 (10) 11311.30
(98)>100 (4) 1143.42 (100)>100 (6) 11513.60 (98)>100 (7) 116100 (26.45) 100
(4.80) 1179.41 (98.85)100 (7.80) 11814.60(100)>100(5) 1193.57 (95)>100 (3)

(o005 oo TR Os s CR i B b GO ] 5 G5 By (ke 433 05

(91)>100 (7)[ 1277099 (94)>1001LB)OLEB2. 85 (98) >100 (§)(6.70)
110 10.96 (100) >100 (9)
111 10.95 (99) >100 (9)
112 12.30 (100) >100 (10)
113 11.30(98) >100 (4)
114 3.42 (100) >100 (6)
115 13.60 (98) >100 (7)
116 100 (26.45) 100 (4.80)
117 9.41 (98.85) 100 (7.80)
118 14.60 (100) >100 (5)
119 3.57 (95) >100 (3)
120 69.90 (100) 100 ()
121 5.67 (91) >100 (3)
122 331097 1000 (10.7)
123 3.49 (93.75) >1000 (9.60)
124 3.49 (94) >100 (6)
125 4.47 (99) >100 (9)
126 13.00 (91) >100 (7)
127 7.79 (94) >100 (6)
128 2.85 (98) >10(_) &
129 3.83(92) >100 (12)
130 8.57 (92) >100 (9)
131 5.25 (91) >100 (8)
132 7.53 (88) >100 (8)
133 12.22 (88) >100 (4)
134 >100 (19) >100 (7)
135 >100 (76) >100 (6)
136 23.40 (68) >100 (8)
137 36.90 (100) >100 (4)
138 59.00 (46) >100 (5)
139 42.60 (60) >100 (4)
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1293. 83 (92)>100 (12) 1308.57 (92)>100 (9) 1315.25 (91)>100 (8) 1327.53
(88)>100 (8) 13312.22 (88)>100 (4) 134>100 (19)>100 (7) 135>100 (76)>100

(6) 13623.40 (68)>100 (8) 13736.90 (100)>100 (4) 13859.0
13942. 60 (6§,b> Qs(4) 45 WD 03/ 062268 3 0 JUN 200 PCT/
CAM**Penax% CRFIR EC50 (nM) (Emax % 141>10

NOCRF2R ECs

A 0
Y17y

1429. 08 (77.00)43.45 (85.35) 14311.05 (85.50)232.00 (100) 1449.16
(85.53)567 (100) 1457.80 (69.00)196.50 (91.30) 1468.20 (84.50)103 (100)
1476. 75 (94.00)101. 60 (96.00) 1489.45 (51.50)295.00 (100) 14926.20

4070 . 1ENDA

(95. 50) 1000

e (70 LN\ 100N

1L 12406

25" (560633000
B e J100 (7)

(91. 00)

AL
(19 90) 152510809 HNQ fo GRIER ELagiMEEMST | (o YRER Flu(
15520. 60 (94]40. 681 (16)] 1569, 281¢0A29)S100 (6) 15742. 0AL006D. 65) 100
1586. 37 (89) ¥1064#5) 5,08 (77.00) 4345 (85.35)
23 11,05 (35.50) 232,00 (100)
144 9.16 (85.53) 567 (100)
125 7.80 (69.00) 196.50 (91.30)
146 £.20 (34.50) 103 (100)
147 6.75 (94.00) 101.60 (96.00)
128 5.45 (51.50) 295,00 (100)
129 26.20 95.50) 1000 (40.70)
150 34.65 (70.50) 1000 (5.70)
151 36.75 (96.00) 1000 (19.90)
152 >100(19) S100%)
153 9.28 (97) >100 (7)
154 10.30 (100) >100 (7)
155 20.60 (94) 40.65 (16)
156 925 (79) >100 ©)
157 42.00 (60.65) 100 (91.00)
15 637 ) >100(15)
159 50.77 (62) S1009)
160 9.15 (87) >100 (10)
161 >100 (88) >100 (77)
162 >100 (7) >100(11)
163 249 9%) >100(13)
162 224 (92) 5100 26)
165 >100 (75) >100 (19)
66 37 99) 2375 ©5)
167 13.0 (100) 1000.0 (15)
168 4.9 (75) 1000.0 (52)
169 17.8 (93) 978.0 (26)
170 7503 1000.0 9)
171 17.6 (100) 206.0(99)
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15990. 77 (62)>100 (9) 1609.15 (87)>100 (10) 161>100 (88)>100 (77) 162>100
(7)>100 (11) 1634.49 (96)>100 (13) 1642.24 (92)> 100 (26) 165>100 (75) >100
(19) 1663.7 (99)437.5 (95) 16713.0 (100)1000.0 (15) 1684. g%& 0(52)
16917. 8 (93@%7%N&% 26) 17075.0 (83)1000.0 (9) 17117.6 (10 2 8‘?99) 46 WO
03/ 062268 30°J PCT/ US03/ 01451 SEQ | D NOCRF2R ECso (

ECso (nM (Emax% 17213.5 (100)1000.0 (68) 173100 (65. 20)1000 (6. 05

1744. 42 (97.2)1000.0 (29.10) 1755.42 (92.15)1000.0 (34.8) 17612.60
(90.25)1000.0' (26.9) 1775.63 (97.65)613. 0 (89.2) 1785. 17 (96.45)1000. 0

(55 70) 17919_22 (0Q02 ENA77 0O (79 QO) 19202 1 Q. .7\ 12 15 22

(97. 75) 154. 0] (TRID N7 SREB ECaw(oMh(Fmaxi) W@?’% (P%Eﬁr'ﬂﬂf?)( 57. 5)

1843. 72 (96. §5) 48620 ({7. 35) 18%8(196 (100)399.5 (951@P.01e#H25. 05 ([L00) 323

(100) 18710. 31003164 (72} '
173 100 (65.20) 1000 (6.05)
174 4.42 (97.2) 1000.0 (29.10)
175 542 (02.15) 1000.0 (34.8)
176 12.60 (90.25) 10000 (26.9)
77 5.63 (97.65) 613.0(692)
178 5.17 (96.45) 1000.0 (55.70)
179 1022 623) 4770 (78.90)
180 314057 1250 (99.3)
181 5.22(97.75) 154.0 (100)
182 721 014) 209.0 (89.7)
183 7.93 (100) 415 (57.5)
184 3.72 (96.45) 486.0 (77.35)
185 8.98 (100) 358.5(95.8)
186 25.05 (100) 323 (100)
% 103 (100) 316 (72)
188 14.6 (100) 162.5 (96)
180 7.0 96) €22 57)
190 39,60 (31) >100 (9)
191 83 (100) 637 65)
192 6.3 (O7) 562.0 (99)
193 10.1 (97) 265.5 (95)
194 5.0 96) 106.0 (94)
195 18.8 103.0(93)
196 2771097 447.0 (96)
197 48.1 (94)
198 29.9 (100)
199 8.5(92) 706.5 (93)
200 8.8 (100) 188.5 (99)
201 5.0 (100) 596 (80)
202 8799) 2035 (100)
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18814. 6 (100)162.5 (96) 1897.0 (96)62.2 (57) 19039.60 (31)>100 (9) 1918.3
(100)63. 7 (65) 19266.8 (97)562.0 (99) 19310.1 (97)265.5 (95) 1945.0
(96)106. 0 (94) 19518.8103.0 (93) 19627.7 (97)447.0 (96) 1gnﬂguﬂ(um» 19829. 9

100) 1998. 6.5 (93) 2008.8 (100)188.5 (99) 2015. 80
2028)7 (99)§8§8é&% 00) 27 %o 03/062%68 é 0 JUN(ZO%G PCT/%%&%%@%@@T‘S&Q ?D
NOCRF2R ECso (nM (Emax % CRFI R ECso (nM (Emax% 2035.2(94)76.2 (86)

2043.6 (93)32.1 (74) 20525.0 (93)126.5 (88) 20630.5 (97)696.5 (97) 20761. 4
(96)465.5 (88) 2085.6 (88)64.9 (81) 2097.4 (93)26.4 (80) 21010.2 (97)43.5

(76) 51ava. o SIS T, RBEC T EmS ks Eeh @ G | og)
203 5.2(94) 76.2 (86)
204 3.6 (93) 32.1(74)
205 25.0(93) 126.5 (88)
206 30.5 (97) 696.5 (97)
207 61.4 (96) 465.5 (88)
208 5.6 (88) 64.9 (81)
209 7.4 (93) 26.4 (80)
210 10.2 (97) 43.5 (90)
211 59.5 (100) 826.0 37)
212 21.3(100) 445.0 (100)
213 22.3 (99) 1000.0 (76)
214 74.30 (60) ' 100 (4)
215 4.0 (100) 187.5 (100)
216 9.9 (90) 49.8 (98)
217 4.7 (95) 94.7 (100)
218 4.8 (96) 98.4 (100)
219 7.8 (98) 80.9 (100)
220 4.1 (98) 63.6 (81)
221 8.5 (100) 236.5 (100)
222 9.4 (100) 384.5(95)
223 3.0092) 48.1 (81)
224 26.9 (100) 1000.0 (27)
225 4.8 (89) 219.5 (97)
226 7.6 (100) 315.0(95)
227 33.6 (95) 918.0 (18)
228 7.1 (100) 275.5 (100)
229 10.3 (100) 298.0 (100)
230 8.1 (100) 219.0 (100)
231 5.9 (100) 94.0 (100)
232 45.3 (100) 1000.0 (7)
233 ] 46.1 (95) 1000 (11)

48




2174.7(95)94.7 (100) 2184.8(96)98.4 (100) 2197.8 (98)80.9 (100)

2204.1(98)63. 6 (81) 2218.5 (100)236.5 (100) 2229.4 (100)384.5 (95) 2233.0

(92)48.1 (81) 22426.9 (100)1000.0 (27) 2254.8(89)219.5 (930 2062006
(100) 315. 0 %, 22%33 6 (95)918.0 (18) 2287.
(100) 298. 0 ﬁ’ Po23%08. 1 (100) 219.

23722.2 (93) 6
24022.0 (100
24316.8 (100

1 (100) 275. 504%%%3@%10.3

0 (100) 2315.9 (100)94
(100)1000. 0 (7) 23346.1 (95)1000 (11) 48 WD 03/ 062268 3 0 JUN 2006

PCT/ US03/ 01451 SEQ | D NOCRF2R EC50 (nM (Emax% CRFIR EC50 (nM (Emax %
23420.6 (100)434.3 (96) 23525.7 (100)806.5 (70) 23640.4 (97)1000.0 (15)

245. 3

o {18)—223216_7 (100)753_0 3943 2 19030070 (80)
TP NGL] SAE ECmat) Gt o, CBRBRE v Bondh: | o)
440254 (96) 2448. 820.660899. 5 (1c0) 2457 4548 @8) 381. 0 (|100)

235 25.7 (100) 806.5 (70)

236 40.4 (97) 1000.0 (15)

237 222 (93) 1000.0 (18)

238 16.7 (100) 753.0 (88)

239 13.2 (100) 587.0 (80)

240 22.0 (100) 915.0 (80)

241 12.6 (99) 307.5 (99)

242 29.0 (94) 358.5 (99)

243 16.8 (100) 440.5 (96)

244 8.8 (98) 299.5 (100)

245 7.5 (93) 381.0 (100)

246 38.8 (100) 1000.0 (33)

27 18.8 (100) 1000.0 (34)

248 19.6 (98) 1000.0 (32)

249 12.2 (92) 1000.0 (50)

250 19.7 (100) 137.5 (99)

251 11.8 (100) 926.0 (80)

252 22.3 (100) 226.5 (100)

253 41.8 (36) 1000.0 (42)

254 100.0 (36) 708.0 (6)

255 7.0 (100) 33.3(84)

256 12,6 (100) 253.5 (100)

257 100 (72.60) 744.50 (83.50)

258 100 (49.30) 1000 (23.65)

259 100 (64.95) 819.50 (83.60)

260 100 (89.35) 834.00 (89.70)

261 100 (95.30) 274 (100)

262 100 (92.25) 408 (100)

263 36.17 (93.03) 802.50 (71.95)

264 100.00 (66.30) 704.50 (100)
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24638.8 (100)1000.0 (33) 24718.8 (100)1000.0 (34) 24819.6 (98)1000.0 (32)
24912.2 (92)1000.0 (50) 25019.7 (100)137.5 (99) 25111.8 (100)926.0 (80)
25222.3 (100)226.5 (100) 25341.8 (86)1000.0 (42) 254100. 0403 gﬁmo (6)
2557.0 (100 %’éﬁégﬁ) 25612. 6 (100)253.5 (100) 257100 (72.§$g%£ "50 (83.50)
258100 (49. 39)% (23.65) 259100 (64.95)819.50 (83. 60) 3/01451

(89. 35)834. 00 (89. 70) 261100 (95.30)274 (100) 262100 (92.25)408 (100)
26336. 17 (93.03)802.50 (71.95) 264100.00 (66.30)704.50 (100) 49 WO

03/ 062268 3 0 JUN 2006 PCT/ US03/ 01451 SEQ | D NOCRF2R EC50 (nM)

(70" 35 1000, POTAIIAY 6 TR oD Smos o o TER Moy OB RORF 0 |
(2299 1990 803 157 ZSSTODGITREE) 05 00 (1 100 O
(100. 00) 1000] 00 (89 10)] 273311%0(16%5 00) 1000. 00 ( 2POIBf44Y413. 80
(100. 00) 508. U ("gg7 90) 100.00 (44.20) 1000.00 (22.80)
268 100.00 (59.05) 1000.00 (14.15)
269 100.00 (77.30) 1000.00 (44.30)
270 100.00 (19.30) 1000.00 (7.85)
271 48.10 (68.95) 815.00 (80.65)
272 23.30(100.00) 1000.00 (51.10)
273 31.30 (100.00) 1000.00 (59.30)
274 13.80 (100.00) 508.00 (80.90)
275 46.60 (100.00) 1000.00 (38.30)
276 22.10 (100.00) 1000.00 (75.70)
277 28.20 (100.00) 1000.00 (39.90)
278 19.55 (100.00) 1000.00 (48.70)
279 13.10 (100.00) 1000.00 (93.00)
280 100.00 (82.30) 1000.00 (11.80)
281 100.00 (78.80) 1000.00 (12.20)
282 25.80 (60.75) 1000.00 (21.75)
283 10.55 (71.95) 635.00 (100.00)
284 100.00 (100.00) 1000.00 (27.70)
285 13.95 (97.10) 1000.00 (11.10)
286 13.50 (92.45) 1000.00 (19.20)
287 11.31 (100.00) 1000.00 (51.75)
288 14.70 (100.00) 838.00 (31.65)
289 12.16 (97.30) 1000.00 (69.55)
290 100,00 (100.00) 1000.00 (6.40)
291 100.00 (63.75) 1000.00 (4.75)
292 100.00 (86.10) 1000.00 (7.00)
293 40.30 (87.00) 520.50 (95.30)
294 100.00 (100.00) 1000.00 (13.60)
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27546. 60 (100. 00) 1000. 00 (38.30) 27622.10 (100.00)1000.00 (75.70) 27728.20
(100. 00) 1000. 00 (39.90) 27819.55 (100.00)1000. 00 (48.70) 27913. 10

(100. 00) 1000. 00 (93.00) 280100.00 (82.30)1000.00 (11.80)
(78. 80) 1000
(71.95) 635. B
(97.10)1000. 00 (11.10) 28613.50 (92.45)1000.00 (19.20) 28711.31
(100. 00) 1000. 00 (51.75) 28814.70 (100.00)838.00 (31.65) 28912.16

1300
9)§é%620) 28225. 80 (60.75)1000. 00 (21.75) 28§?d¥§gmﬁ9
¢2%%°%00) 284100. 00 (100.00) 1000. 00 (27.70) EgeUs§/ust

(97.30) 1000. 00 (69.55) 290100. 00 (100. 00) 1000. 00 (6. 40) 291100. 00

oa 10\ 1000 O (7 00N _20240 20

(63. 75) 1000. 08—£4.-75} 20210000 100669 2 —3
(87.00)520. 50 TR FoHaREC @My EstaxTrlod. oERTREGHFMEEDEs i) pe2268 3D
JUN 2006 PCJ7TUSGSS 01451 SEQ bRoNGLE2R ECSA (M) (6ovams (SAGRFIR ECso (nM
(Emax % 2955505 (67-40)1000-06{5 30} 2066-66—(65)1+06—4—297460. 00
(88.30) 1000. 90 (2% 250 [29882. 09568 85) 1000.(00 (20. 0399¥d946. 40
(71.55) 1000. (0 ( 597 20) [30017. 169,00 E85B090) 1000, 00 ( 71096:00 @P3%0. 45
(88. 40) 690. 0084 _10) 30236.20 (100 00)366.50—(100.00) 3032725
(100. 00) 581. 50 ( 28%. 00) 82.00 (98.85) 1000.00 (20.05)

299 46.40 (71.55) 1000.00 (10.20)

300 17.10 (100.00) 1000.00 (7.95)

301 50.45 (88.40) 690.00 (84.10)

302 36.20 (100.00) 366.50 (100.00)

303 27.25 (100.00) 581.50 (100.00)

304 19.30 (92.55) 115.50 (IOQ.OO)

305 35.45 (95.20) 1000.00 (59.55)

306 27.55 (100.00) 608.00 (97.65)

307 5.82 (96.55) 78.40 (92.65)

308 3.30 (72.80) 63.45 (100.00)

309 5.55 (99.90) 107.50 (96.35)

310 8.70 (87.55) 1000.00 (45.30)

311 11.65 (100.00) 1000.00 (29.70)

312 14.05 (95.00) 869.50 (62.00)

313 11.05 (95.00) 704.00 (87.100

314 10.35 (99.75) 978.50 (82.40)

315 9.35 (81.70) 454.50 (100.00)

316 10.15 (94.50) 221.50(92.35)

317 9.30 (88.35) 187.50 (100.00)

318 9.95 (95.40) 134.50 (92.85)

319 8.50 (95.00) 106.00 (88.30)

320 19.05 (100.00) 718.00 (68.75)

321 19.55 (86.80) 1000.00 (33.80)

322 23.05 (96.45) 1000.00 (10.65)

323 19.60 (100.00) 1000.00 (36.90)

324 17.20 (100.00) 1000.00 (46.60)
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30419. 30 (92.55)115.50 (100.00) 30535. 45 (95.20)1000. 00 (59.55) 30627.55
(100. 00) 608. 00 (97.65) 3075.82 (96.55)78.40 (92.65) 3083.30 (72.80)63.45
(100. 00) 3095.55 (99.90)107.50 (96.35) 3108.70 (87.55)1008g0§yN 4086 30)

31111.65 (100.00)1000. 00 (29.70) 31214.05 (95.00)869. 50
(95. 00) 704. W8 %8280 31410. 35 (99. 75) 978. 50 (82 40) 315

(96. 45) 1000. |
(100. 00) 1000

3’62?5(’

31311. 05

M4320) 454. 50
(100. 00) 31610.15 (94.50)221.50 (92.35) 3179.30 (88.35)187.50 (100. 00)
3189. 95 (95.40)134.50 (92.85) 3198.50 (95.00)106.00 (88.30) 32019.05

(100. 00) 718. 00 (68.75) 32119.55 (86. 80)1000 00 (33.80) 32223.05

NOCRF2R ECSO

32633. 70 (10
(95. 70) 1000. {

(93. 65) 1000.

(100. 00) 1000].00

51 SEQ I D
32811. 70

N0 (26.00) 22417 20
ENG0] SRESR SCoN BNt o/ o8BSy (e 1
N S SN e L NS PN T A S e 8!
DO (326 70) |3295. 13- 10$8098) 1000. Q0 (98. 804903000
57 80T 33TY. B3y 45K T00U[00 { 7550660 385 O

328 ’ 11.70 (95.70) 1000.00 (30.70)
329 5.15 (98.30) 1000.00 (98.40)
330 6.00 (93.65) 1000.00 (86.80)
331 9.85 (100.00) 1000.00 (78.65)
332 9.95 (100.00) 1000.00 (61.30)
333 9.85 (96.90) 1000.00 (43.80)
334 13.15 (93.55) 1000.00 (82.60)
335 28.05 (90.95) 1000.00 (49.45)
336 17.80 (100.00) 1000.00 (59.90)
337 23.95 (86.65) 1000.00 (36.45)
338 19.30 (77.55) 1000.00 (41.10)
339 100.00 (47.90) 1000.00 (13.20)
340 7.99 (100.00) 739.50 (95.95)
341 8.83 (95.50) 850.50 (82.35)
342 20.25 (92.29) 1000.00 (19.65)
343 13.60 (96.55) 783.00 (62.50)
344 4309447 650.00 (77.65)
345 39.70 (100.00) 1000.00 (18.75)
346 8.48 (97.75) 1000.00 (59.00)
347 22.35 (95.63) 1000.00 (43.75)
348 5.77 (90.40) 630.00 (86.03)
349 13.75 (100) T000 (44.20)

350 11.59 (98.10) 1000 (48.00)

351 12.93 (9737) 1000 (85.70)

352 8.26 (83.65) 780 (82.60)

353 4.75 (89.90) 229.50 (92.25)
354 6.48 (100) 1000 (13.40)
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3339. 85 (96.90)1000. 00 (43.80) 33413.15 (93.55)1000.00 (82.60) 33528.05
(90. 95) 1000. 00" ( 49. 45) 33617.80 (100.00)1000.00 (59.90) 33723.95
(86.65)1000. 00 (36.45) 33819.30 (77.55)1000.00 (41.10) 33FOQUR02008

(47.90) 100000 éé (20) 3407.99 (100.00)739.50 (95.95) 3418 83 (95 50)850. 50
(82.35) 34220% 7%@’2.25) 1000. 00 (19.65) 34313.60 (96.55) 7HS/HWpHSL 50)
3444. 30 (94.47)650.00 (77.65) 34539.70 (100.00)1000.00 (18.75) 3468. 48
(97.75)1000. 00" (59. 00) 34722.35 (95.65)1000.00 (48.75) 3485.77
(90. 40) 630. 00 (86.05) 34913.75 (100)1000 (44.20) 35011.59 (98.10) 1000

50055 Lt e et T e s o
03/ 062268 PC[7USB3§ 01431 SEQ I 3.03@3R-2R ECsq (nM ( Emsoro) CRE R EGso (nM)
(Emax%) 3556 103—(95)181{100) 36683 05(16)1000—0)-3576-44—(166)331 (100)
3585.56 (100]99 (¥00) 35923. 108388}930(100) |3606. 12 1957 (100)
3616. 37(99) 149(109) 6.4 (100) 331 (100)

358 5.56 (100) 99 (100)

359 23.10(100) 230 (100)

360 6.12 (93) 157 (100)

361 6.37 (99) 149 (100)

362 4.39 (100) 386 (100)

363 25.15 (100) 1000 (20)

364 13.20 (100) 1000 (27)

365 23.45 (94) 1000 (21)

366 100.00 (46) 1000 (9)

367 100.00 (18) 1000 (6)

368 5035(91) 1000 (6)

369 100.00 (18) 1000 (4)

370 51.05 (75) 1000 (33)

371 6.62 (97) 1000 (22)

372 14.20 (100) 1000 (13)

373 11.54 (100 1000 (9)

374 15.75 (91) 1000 (11)

375 11.50 (100) 1000 (22)

376 52.55(100) 1000 (8)

377 19.25 (83) 1000 (25)

378 14.88 (100) 1000 (36)

379 70.55 (94) 1000 (8)-

380 19.00 (100) 1000 (16)

381 12.73 (99) 1000 (27)

382 39.45 (100) 1000 (8)

383 9.31 (96) 1000 (55)

384 7.10 (97.30) 1000 (70.30)
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3624.39 (100)386 (100) 36325.15 (100)1000 (20) 36413.20(100) 1000(27)
36523. 45 (94) 1000 (21) 366100.00 (46)1000 (9) 367100.00 (18)1000 (6)
36850. 35 (91) 1000 (6) 369100.00 (18)1000 (4) 37051.05 (753 80k b@e) 3716. 62

(97) 1000 ( 20 (100)1000 (13) 37311.54 (1001000 418 75
(91) 1000 (i%? §§§%% 50 Elooglooo Ezzg 37652. 55 ElOO)lOOOQ%éT&§7 3 25
(83) 1000 (25) 37814.88 (100)1000 (36) 37970.55 (94)1000 (8) 38019.00

(100) 1000(16)- 38112.73 (99)1000 (27) 38239.45 (100)1000(8) 3839.31(96) 1000
(55) 3847.10 (97. 30)1000 (70 30) 53 WO 03/062268 3 0 JUN 2006
] 1Y max %9

PCT/ US03/ 0145 i ITHX
38510. 25 (100) ?Qé ﬁ?ﬁﬁq@ q%@ﬁ% 00 (50.10)
Exanple 3 Ingreas&d In|Vi I vo Ef10126é1'09) The pepti des oflO(ﬂ(}(éG)present i nvention

exhi bit exte "cﬂl3'§g otogicat av%l,for@g)—rt ty—particut Ol'Ob(y(78.25)
387 17.85 (100) 1000 (50.10)

Example 3
Increased In Vivo Efficacy

The peptides of the present invention exhibit extended biological availability, particularly
under conditions of low dosing, as compared to known native sequences, e.g., Uroll peptide
fragment (SEQ ID NO: 4).

The half-life of a peptide in a subject can be determined, for example, by high
performance liquid chromatography (HPLC) of serum samples collected from the subject at
various times following administration of the peptide. One skilled in the art would know
how to select appropriate elution buffers for HPLC based on the physicochemical properties
of a particular peptide.

A non-limiting example of an in vivo study to determine efficacy is herein described.
Mice are dosed by intravenous (IV) (1000 ug/kg) and subcutaneous (SC) (1000 ug/kg) routes
with a peptide of Formula (I). Blood samples are obtained at various time points (IV = 0, 2, 10,
30 min and 1, 2,4 and 6 h; and SC =0, 0.25, 0.5, 1, 2, 4, and 6 h) post dosing in microcentrifuge
tubes containing sodium heparin. The blood samples are further processed to obtain plasma
which is stored at =70°C until analyzed.

Plasma standards are prepared. Spiking solution of a peptide of Formula (I) covering a
concentration range from 50 ng/mL to 100 pg/mL are prepared in methanol on the analysis day
by serial dilution of a previously prepared 1 mg/mL peptide of Formula (I) methanolic stock
solution. Similarly, the internal standard (ISTD), stable isotope labeled h-Unc-II, spiking
solution is prepared by serial dilution of a stored 1 mg/mL ISTD stock solution to give a final
concentration of 5 pg/mL on the day of analysis. Working plasma standards covering a mass
range from 0.5 to 100 ng are prepared by adding 10 pL of the appropriate peptide of Formula (I)
spiking solution into tubes already containing 10 uL of a 5 pg/mL ISTD solution, 100 pL of dd-
water and 100 pL of blank rat plasma. The working standards are prepared for analysis as

described below.

54




under conditions of |ow dosing, as conpared to known native sequences,

e.g., Uoll peptide fragnent (SEQID NO 4). The half-life of eptide in
a subject can be determ ned, for exanple, by high perfor Mui d

chr omat ogr apdys/kdisC) of serum sanpl es col |l ected from t hecgalRbfsksiat
various tines follow ng adm nistration of the peptide. One skilled in the
art would know how to select appropriate elution buffers for HPLC based on
t he physi cochem cal properties of a particular peptide. A non-limting
exanple of an in vivo study to determ ne efficacy is herein described.

M ce are dosed %ait@kbﬂwm%arﬁﬂlware{ BrefRedl gy Qg)stoamdmmumstﬁrﬁﬂﬁ@%thé SC) (1000
ug/ kg) routes ~wth | es ar tai ned at

e_of Fornmul a e
various ti n#molengidy (“fdi}'g'zs(bd‘ oba 1 ygfmlL. a(ﬁﬁp‘fﬂ(er‘?}g‘ﬁﬂuliag?' QhEeE " 49%1% SC =
0, 0.25, O0.§fblakk, h2panéluedastcbla6nm)onﬁmsd in d @Eiktityial TWoiking QCemkplesfatRepated be s

oot i pl A< ) Bnof & B sfeahisooar Spceaio o i b or B TR Br as ar e

prepared. SpbKL TS @blutidnOdhd A0 AL [IdivehGer O fThE GorRidgaQC IspmflOwas prparal for
concentration range fé rEFSO ng/mL to 100 p.g/nL are prepared in methanol on
the anal ysi @ajgyasds3FriaedeloM: 4| ution of a previously prepared 1 ng/niL

pepti de of For mﬂtaiy(shr)lplmirhmpdmdc Gt e lday sfodnallysiQ ithe s&npm:d ac¢ khgwed kteoonmt er nal
standard (I STD), stable e unc- || k ti

ot opar ed by OBV oi PR o0 Pe s pip e g e i) SolinE B M b 1 S i e
a final copgeDUSTED sanionf106 ubbfidd- mnertaheardﬂigu@bf blurdk| MMJzeM hlasngy. Fhasma

st andar ds Coy er| e addi ng
10.tL of t hé‘ é}glgrslaré‘lalg arbdetix?ﬂ%x rat a are sucg (fr]i!?gle pogal @cglumtp gtgiﬁa%{hg g cQIYa}] to

t ubes al reaﬂbylocpnt ai ning 10 uL of a 5 g/rrL | STD soI ut| on 100 pL of dd-

wat er and 100 of bl ank t T I ar ed
for anal ysis agllhe é’gkér% Sbancclfmi)l Y&k%g @ ® mE\? %ﬁl é%%m%%\%&gg g%%%gaﬁfygp

PCT/ US03/ 014b bddingpa kot yaLcofnacbmhltr(lQ@ tubesTpbnianicg eacpraf pthese.dcappingCrostexingk
solution is ar ed . at ng/ 1

peptide of ﬁ%‘?ﬁﬁ?ﬁ"g ang S°1§tmgehllens§pe§8g %nﬁfl'ﬁ téﬁg’f'gp& the%u?enlglzm lﬁd“ﬁqé'ﬁcgeﬁl ni zed
rat pl asnma Dpsidaccosstituted ireS0QlLas nethanol/water (WSRI ng QC sanpl es are prepared by
addi ng 100 uL t he St o tian

cont ai ning 10 QIEhL arg: Orknggﬁrﬁ'ld%lé&f’g}%(ﬁ fﬂ'g’éegm dJu% .%%gﬁﬁ%lggag%{er. The
wor ki ng QC slachpriteremsdwhepatnﬁd perfrmange aliqpisi shramatograpby | (BEdHLED osspardiondy
sanpl es ar & 6HA, SthpiOubiic Brodth oiBith itk tonilden @ATRIG mdlfeciioyd at

room terrperaturea an a f the sanple was a 0 a tube al ready
cont ai ni ng H@ss|spesfrosgopy (MS/MS) detection using selected reaction monitoring (SRM) in the positive

ion mode. An SRM channel is monitored for h-Unc-II and the ISTD.

h.

1

The dose solutions from the pharmacokinetic study are diluted with methanol and
analyzed by RP-HPLC with ultraviolet detection. The concentrations of the peptide of Formula
(D) in the dose solutions are calculated by interpolation from a linear regression curve constructed

from known standards.

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention. It is
therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.
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g/ ML | STD sol ution, 100 pL of dd-water and an aliquot of blank, heparinized
rat plasma. The volune of the sanple and the blank rat plasnma are such
that the total volune of plasma is equal to 100 L. The worki ng standards,
wor ki ng QC sanpl es and study sanples are prepared for anal ysi3sl Jo 2% ng
400 pL of acetonitrile to tubes containing each of these, capping,
vortexing, centrifuging and isolating the supernatant. An aliquot (300 L)
of the supernatant is dried under N2 and reconstituted in 50 tL of

met hanoClaims:er (50/50). The prepared working standards, working QC sanpl es
and study sanples are analyzed by gradient reversed-phase high performance

l'iquid gchropatography (RP-HPLC). separation followed by sanple introduction
throughﬁel e‘g?‘%%a@g"ré‘gP&H‘P'gﬁP’?B‘E‘%‘%at%éé‘W“ﬁﬁ th mass spectroscopy / nass
spectroscop o W reactjon itoring (SRM in
the positi vt 25‘?’%#%8&%&1& @Qgﬂﬁﬁﬁﬁwﬁv%&g U and the

| STD. The dose solutions fromthe pharmacokinetic study are diluted with
net hanol anWhergifal yzed by RP-HPLC with ultraviol et detection. The
concentrations of the peptide of Fornula (I) in the dose solutions are

cal cul at ed #)y X4 ®rsplettad from it and B; | i near regression curve constructed
from known standards. While particul ar enbodi nents of the present invention
have been ib) usXyntselcredrontgibaid Ned, it woul d be obvious to those skilled
in the art that various other changes and nodifications can be nade

wi t hout dep@rtiXg i§ sdotdd Rorhlll &idtvand scope of the invention. It is
therefore intended to cover in the appended clains all such changes and
modi ficati tRAtis fi&ted¥rdRiIN ahdg; scope of this invention. 55 3 0 JUN 2006
Clainms: 1. non-native peptide conprising the sequence

- X2X3PSLSI DX1ORX1 EigT RAEQNAX361FAX40V wherein: a) X2 is
D el SR A

selected fromnil "an I's Ssklected fromnil and N, ¢) Xlois
selected frgm Ly,and V; XoZ kS ected fromlL, and F; e) X13 is
selected fr mb“ﬁs"’i‘?ﬁ“@o‘f’)ﬁ%éﬁg'gﬁéect ed.fromR H and Q and g) X4q
is sel ected fromH ar?d R

[3) o is selected from Hand R;

or variants thereof having at least 90% identity to the sequence.

2. The peptide according to Claim 1, wherein the sequence XX is selected from DN and --.

3,  The peptide according to Claim 1 or Claim 2, wherein the sequence X;:X3 is selected
from LL, LF, FF,and LY.

4,  The peptide according to Claim 3, wherein X;ois L.
5. The peptide according to Claim 4, wherein Xag is selected from R and Q.
6. The peptide according to Claim 5, wherein Xsois H.

7.  The peptide according to Claim 1, selected from SEQ ID NO:; 324, 328, 331, 333, 334,
341, 384, 385, 386, and 387.

8. A peptide according to any preceding claim for use in preventing or treating a CRF;R
modulated disorder,

9.  The peptide of Claim 8 wherein the disorder is skeletal muscle atrophy.

10.  An isolated nucleic acid encoding the peptide of any one of the preceding claims,
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or variants thereof having at |east 90%identity to the sequence. 2. The
peptide according to Caiml1, wherein the sequence X2X3 is selected from DN
and 3, The peptide according to Claiml or Caim2, wherein thes fggﬂw
X12X13 is selected fromlLL, LF, FF, and LY. 4. The peptide according to

s el acta 17 seiated oy specif ordIRpLEoLRIAM A hsd BT § Wicrcin xao

is H 7..,The ' ceording.to Claim1l, selected fromSEQ ID NO 324, ,
328, 331112'33%!%%@%“@%&@%233%597%%%{183@ 387. 8. A peptide according to
any precedi ngi claimfor tuse in preventing or treating a CRFZR nodul ated

di sor der, 9.aThésﬁgpmdcﬁf estivermpwatef threpeptide ohanyonsfddpimss] o&landal nuscl e
atrophy. 10. An isolated nucleic acid encoding the peptide of any one of
the precedi iy claghesmacestcalyacgeptalle Odrriel,. An i sol ated anti body specific for
a peptide of any one of Clains 1 to 9. 12. A pharmaceutical conposition
conpri si¥y: ﬁ)dtd‘ot/he&adingfcfr&rb‘a'tiugaﬂmmm@dulitb@dﬁeﬂki'dﬁnﬁlﬁsiﬁq.y one of
Clainms 1 to 9; and 8%{8’ harmaceuti cal |y acceptable carrgier. 13. A kit for
preventing or tRea? 1d§ acegrding ip 4oy aneaf daims bier7 incnypmt dosedorm; and pept i de
?(r:]gﬂglctn?o;o ggﬁ Oﬁkﬁgﬂns@u@ﬁ&ﬁ 1to7inaunit dose form and b. usage
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