WO 03/ 062269 PCT/ US03/01461 CORTI COTROPI N RELEASI NG FACTOR 2 RECEPTOR
AGONI STS FI ELD OF I NVENTION This invention relates to the use of novel
pepti des,weard/om26% ei ¢ aci ds encodi ng the same, to treat @RFARosrodal at ed

di sorders. BACKGROUND CRFR and |i ag nds There are at |east two
corticotropin releasing factor (CRF) receptors identified to date (CRFRR
and CRF2R) which belong to G protein coupled receptor (GPCR) class. Agoni st
activation of CRFRR or CRF2R |l eads to Gas activation of adenyl ate cycl ase.
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intracel lular calciumrel ease and activation of mtogen-activated protein

ki nase (MAP kinase). In other studies, the ncement of intracellular

i nositol triphosphate synthesi sﬂéﬂ&@ﬂé@-‘f—&@acti vation of CRF
receptors, suggests that CRFRs also couple to G CRFRR and CRF2R have been
cloned from human, rat, nouse, chicken, cow, catfish,. fr_gg and sheep.
CRFRR and CRF2Rhisdetentien/elates o thguee off Rovelingpitdesing ar¢lar agds ‘?nr‘iocﬁ%%ﬁ §ar‘?€hr ee

i sof or s, h of the CRF2R receptor have been cloned.
Honol ogs ftcg{rrgaéﬁ%ﬁgg g‘%\ e(tggdﬁcg%ﬁZR have been identified in rat. Several

| i gands/ agoni sts of the CRFRs are known and i nclude corticotropin rel easing
factor (or hornone, CRF, CRH), urogQidddrbung’ ocortin Il (or stresscopin
rel ated peptide), wurocortin I1l] (W%I n), urotensin |, sauvagi ne
and other related peptides. Corticotropin releasing factor binds to and
activates CRF1R and CRP2R. CRF is aRﬁﬁj r(?C[lim)&lsul ator of the body's
responses to stress. This 41-am no—acré—pe%fl'l—de presi des over a panoply of
neuronal , endoggicnNge aBREst itWHEBEicHEPeskasnafcton €CRIF) weapyors algutifiddp date t he

hypot hal anus- pi tui tary-adrenal . hormgnal .axi s PA axi di tyi

there i s dGBERaard QRPyé%)q M’é"r‘feg’eﬂﬁﬁ‘ﬁotf’o DANSE]a \ﬁ@%égﬁce&%z%c}l&?ﬁ%%dskggrﬂ%RFR.
Further, tyg, GREERCRAIEGE CNER! E4RNE & NAWeatRE RN addlente dytlast. Adeaglattciyclasel
(or stresscopin related peptide) and urocortin |1l _(stresscopin These

pepti des hatwbyzisetbn formaéon offcAMP, Mrlugh imitaihpt BulvRlfflicHamatins Pe ﬁgtisvﬁté‘& S.
The CRF recept kS, Cﬁ,ﬁm&fbe 154 da R e anhi 20 AeN oGRS n-a BRI REM R GineR! | Y
t hr ough the ise o receptor selective agonists and antagoni sts. These
sel ecti ve (aydhkisdss). anctimnstadjen ithstenhanteryydt oBingsziver ipesiiolspEephae rthepigng

CRF;R 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 I (or stresscopin), urotensin I, sauvagine and other related peptides. Corticotropin
releasing factor binds to and activates CRFR 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 I
(or stresscopin related peptide) and urocortin IIl (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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medi ates a particul ar biol ogical response. The role of CRF1IR has been
fairly well established. Mce in which the CRF1IR gene has been abl ated
(CRF1R krwolwsmsRedenonstrate an inpaired stress response &ad/usesioaet

anxi ety- |like behavior. CRFIR is a mmjor nediator of the HPA axis.
Specifically, CRF, which is released fromthe hypothal anus and transported
to the anterior pituitary via the hypothal am c- hypophysial portal system
interacts with the CRFLIR present on cells located in the anterior

pituitary.. Agonis jvation of the FIR resul in.re f from
the cel | s 26PE¢H Q‘ﬁt%?jm%ﬁkf’{l}i ar ’ygﬁ}vﬁt 6"t %{ﬁ sl§sc{e§e%n§m |‘er@§?§[@ orr?éégﬁge
rel eased AtsitidviapasictilhebidcHithl tepape.or present on cells located in the

cor 1 cost or of 421t w0t CHA B bRl G Shud oo SERARIRTE ALPR, o

| ihm' ted t ?ﬁeﬂ lﬁBﬁt&E(@;ﬁRQﬂb&égﬁﬁeﬁ@ﬁsﬁ@te a&dﬁ@pﬂrdf&&ﬁﬁ@ﬂk@ﬂhse%ﬁ&éﬂuicé&/ﬁixﬁfﬁﬁ
thym c and splenjc atrophy. Thus activation of the. 1 i ndi r ect
resul ts irike E@laﬂ@&mc]ﬁ%&dl* ArIeHH mggliagop gt ﬁhﬁﬁ]@ﬁéxﬁﬁﬁﬁﬁ%ﬁ&%’ |“€1 ili)’f?l%fedt he
HPA axi s. glRemk Hh%ﬂmaxfrﬁBE@&éxﬁ%g%a%o 18 hihter@s tpattkdr (ig Ghe HYpERalhmic W&y didle

a

CRF2R gene has been bl at ed ( 2R knockout) denpnstrate an inpaired or
reduced f codalistitterken®ors siibiiey SRFFArRRoR colly lpfrisdrip disrapieHor MaRY o feonist
vasodi | at IaQPVatiEﬁ'E)f %5 1 et BSSleh LR NG bNRES LB BE &e%kho@ﬁ%@y into
denonst rat'éd 1 hat i's responsible for the hypotensive/vasodil atory
ef fects ofthORFRmicagoniates EBredelared ARET biddicthe 4R THTeepin Prasemi e cellsdagalrdd

fol | ow ng .treat m agoni LRaphy
and ryper th By TR st ra Gt g el OO F pon L RO P REl R0l
skel et al rMstdostemidsapddyatamenyt ¢feectsi indutitg, dnt wit limiteé te, iopiye sySkeal wppiessitiscl e

is a plastic tissue L ch readi adapt s, _t.0 _chang i .el.
physi ol ogi‘¢af nﬂféﬁ?é‘?‘fgl }A"Q’FC?‘\/\BV V%rdl%g[caaﬁlglsplgmﬁeaga& yweg%lrsp“‘ F %\galﬁ@p?fepgr%l{%g an
i ncr ease iiRdirestiEleail@lin My 6w erdgaatondtitheinmiat efsaim viusaivaicatof dpfiPA sfiers to a

decrease in skeletal nuscle mass. Acute skel et al cle rophy .i s
traceable to anﬁﬂP@ﬁ§<§§%§é5§%%“F%8ﬂ5%FWE;%ﬂﬁ?1%85ﬂﬁﬁh?F§§ﬂf§?%lﬁfEﬁ?e due
t 0 surger yaplRAYCRER knoBkoubr kSR HRRNASImpARAeF Xalided idddatitue: BHowige stitudaton
spinal cord injury, autoinmune disease, or infectious_disease;

gl ucocor t i il Brogestin.flagk pfnraspdiladien. fhdinorBH StressJEPOpse. JPepipenty maly GRIFR

ot her causRgondidlii @Mt CRER taldspbhsfhite fdrOth | HypSessiRIvasdddhtest bidts andRFRACE

travel . Skeletal nuscle atrophy occurs through normal biological processes,

however, iagowiess ed for theergilessipn &1 fogd inteligsobsdivest Talowiag UBHBFYHRL dafe wggé%?

results in.a.debilitating level of nuscle atrophy. For exanple, acute

skel etal niscle atrophy presents a significant limtation in the

rehabilitation of patients fSkeletanindsle Atrophy adsHynerropidi ng, but not

limted to, those co in ortho LG pr ' S,

the rehabili taglﬁoaﬁlg%grrl’i 0 %ielcs]gfnforé% dtl[é t%eglgglg%m?hée%c% gﬁlra gltfngf&@%t?&bﬁ? &
induction of hypertrophy. Skeletal muscle is a plastic tissue, which readily adapts to changes in

either physiological demand for work or metabolic need. Hypertrophy refers to an increase in
skeletal muscle mass while skeletal muscle atrophy refers to a decrease in skeletal muscle mass.
Acute skeletal muscle atrophy is traceable to a variety of causes including, but not limited to:
disuse due to surgery, bed rest, or broken bones; denervation/nerve damage due to spinal cord
injury, autoimmune disease, or infectious disease; glucocorticoid use for unrelated conditions;
sepsis due to infection or other causes; nutrient limitation due to illness or starvation; and space
travel. Skeletal muscle atrophy occurs through normal biological processes, however, in certain
medical situations this normal biological process results in a debilitating level of muscle atrophy.
For example, acute skeletal 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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WO 03/ 062269 PCT/ US03/01461 nuscle atrophy is often far |onger than the
period of time required to repair the original injury. Such acute disuse
atrophy iwoa3fpex26¢ cul ar problemin the elderly, who rmay alpceasy3/edbfer from
substantial age-related deficits in nuscle function and nass, because such
atrophy can lead to permanent disability and premature nortality. Skeletal
nmuscl e atrophy can also result fromchronic conditions such as cancer
cachexia, chronic inflammuation, AIDS cachexia, chronic obstructive

pul nonary diseasephyCSRIEEn faraopeethhd WR pBR&d b difd ddhifed Q8058 fe gl’lg%?&ﬁ grﬁﬁrz’
e.g., muscyl ar dystrophi es, neurodegenerative di Sseases anJ sarcopeni a (age
associ at edéj GV disgiesytroph is; 4 pasiacudas msrhlem ébthdieldednswhostoay elreally sufér lfom
atrophy caBsthR@afadeQeRf-8MRE | bhd i 0.t

di sease-rel ated mgéreb_i di t)r/H.% PlJlg_iifstel%l Ingﬁ?lg q%(nﬁg%nphl!rldeglgsrsdlg%gﬁst% %éclﬁ%ﬂ;ggﬂ F‘Izlfr leacp?o
processes Ref&snictsabilisl andrespsiye mertdlitper t rophy  of skel etal muscle. Wile
the initiating i el et atro is different for the
various at rophygl{elneigi??gl?(?%l%& g}é?l%%s%lgosrg%}lg%%%%%%ﬁor@?%ég%% ELFEHAAGE 20 cur
in the af feganey infidoarhasionl AFDSc lceshéxibe chroninc bbstuctiyea puleoh&as eiséase PICTIPEN)N

t hesi ' in.protein d t d ch in hoth
cont ract i 16 &R0 U AEON R e S @Ry e o e gt dhletieh aruetiereaire dores st ow

(hi ghly oxindatrcepeninédgahediotistet slusnle oemt fahise ckropic @biitionk SREIEEIscleQb@st

(highly glycol ytic tagoli m f.ast _contractile protein isoforms) fiber

switch. A ??el%%oaqre%”%gﬁ R OPI?“ﬂblgtR’etlh‘éth’f adﬁ’d‘&’i‘l’ g‘,e digpasefelyetupbidtic] ude t he

| oss of vascul dtitfieds Rivsvnl egaRdies ih@%dlkfculahﬁroc&&‘és A doh@l atl@Biky drtrypBRbLhy ast
i under the appropriate

and slow s %a(fh nusc| egﬂg{go strate atrop ¥ Pr |

condi ti on! SEGI$H Pgler iRFIHITERY BiepB o8 heahedrial mesclsritroply is gidlerent for der ophy
stinuli orvarie@ngiobhy Mitidtikp Qvéd) tsbderal dohnlol 43EnERRNIG SN AL ©c&R 95 G e,ngffe%}eﬁ .
regul at ed ?qd are swtched on or off depending on changes In physiological
and met abofeaheutrle fiRe: prdudings e slegrgasptin aiolalnr optysianad hypestease phyprateiour
are conserq¢gddaoh Ol RIERY | i8N boh PEGHESle Mrﬂélt 'n%ha%oﬁé udi 65 hpq'vtgind?s%DnSt rat ed
that the same basic nol ecul ar, cellular, an physi ol ogi cal

as , el | Proces€e®occur
during at rBpRserisHe 9be lavo téghlys oxidedive metabslistTHos comtodelatproreid dofornsf toste! et al

nmuscl e atr, : il t nder.st and..and. predi ct
numan at 1 pny 8P co e RS S blcha SFfimbel At B Aot it
nmeans in botskelptad emsde,andich heerem sSnaheuthe slosn o i vakdubture hiat ge SroddinfUSC ihe

anat ony, ctipnpal -are function, .fiber e switching, contractile
protein e%%t?%ggllﬁ%nyagﬁd H%sﬂ% gf %g%}l.a ?lﬂwa%Ic i%fCE%BVE?Iﬁfratﬁg"é’i?ng Hade Been

denonst r atprioprinte @gditiate witk eleatlativentisseledosa deptiyig b tHéQE&l:iﬂi&ﬂ@BﬁySstﬁ‘fﬂﬁ drn
humans. Trc\ 6 08NS i.ncl P%e 2°ﬁab0| i C stﬁroi g,s, row h hornone, insulin

li ke growt T HEs orpprtangyy all thegechaness e sooinately reeulzied mndrmmswigdpd on or off
Toget her, defeadiag datlangsiDpigiionicRal Maimetik6liciead. Muscl e atrophy results from

conmon nechani%gs i N both rodents and humans.
e processes by which atrophy and hypertrophy occur are conserved across mammalian

species. Multiple studies have demonstrated that the same basic molecular, cellular, and
physiological processes occur during atrophy in both rodents and humans. Thus, rodent models
of skeletal muscle atrophy have been successfully utilized to understand and predict human
atrophy responses. For example, atrophy induced by a variety of means in both rodents and
humans results in similar changes in 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 I, beta-adrenergic agonists,

and CRF:R agonists. Together, these data demonstrate that skeletal muscle atrophy results from

common mechanisms in both rodents and humans.



3 WD 03/062269 PCT/US03/01461 Wi le sone agents have been shown to
regul ate skel etal nuscle atrophy and are approved for use in humans for
t hi s i ndiwetmoem264 hese agents have undesirabl e side effectPeTdisohorast
hypertrophy of cardiac nuscle, neoplasia, hirsutism androgenization of
femal es, increased norbidity and nortality, |iver damage, hypoglycem a,
nmuscul oskel etal pain, increased tissue turgor, tachycardia, and edens.
Currently, there are no highly effective and selective treatnents for

ei ther acute or_chronic skeletal nuscle atro . Thus, there is a

conti nui ng needVHl§ $enpgepls Daye rReFn %‘?‘hﬁ%d?é)“?%%d]éeﬁ?@, W?ecﬁtr?pﬁjga%ndsﬁrgl et al
muscl e at LoRbYed tHURE il AimaRY & (IRPARE M 1564 agbnt st nagusirate QMCOTEPRSSChas gr oup
of inherited, progressive nuscle djsorders, distingujshed_ cljnical I%dby

the sel echyrestrephy tqf; eaadinc mugsle. Sueoplasia| My cangEogrHadion ofhfemalts RESe

cormon f og bigﬁty DS FloRa 16y STiveP RBMa @ GyEItHREANE nRBGhIBRAKEY pay Sthéreabd @ssueeach
resulting from” the inheritance of a mutation in the dystrophin gene, which

i s | ocat eduraer, hwexpil andodema. Crvatly, igrs mregipHigdy eifrefivrind slgetivglteatmsits
| or ! dor il o ol SRR WAARY MGt S dnfindif P ReaBlBREDY O

mul tiple géne ocl I ncluding t al pai n, adhalin, y-sarcoglycan,
and j 3- satteotkyparic hgepis, whials tead skedgtal noieleretrephy.( Landouzy- Dej eri ne) nuscul ar
dystrophy, myotonic dystrophy, and Enmery-Dreifuss nuscul ar dystrophy. The
synptonms of Duchenne nuscul ar dystrophy, which occurs al nost exclusively
in males, include a waddling gai tMutcokar Wasttophigs | or dosi s, frequent falls,

and difficulty_in standing.up and clinbin tair Syt o tart. bout

3-7 years of ad®sGth Wgﬁnﬁaﬂcgﬂ?zgs c?oﬁ??lggg H?lgnt%d’\/\ﬂéng%s Vg:; ' Stgf/e (ilf)oi%gefgyear s

and many dig@nafishe@bitalld By YRadercife Agabudion of tkeloes pivsat oraknesnihe ced nosis .

Current treatnment for Duchenne nuscul ar dgrrsilt}é\%?hlydi nclhydes adm pi s{,rati on
cheppg e ,1

of predni $emE0Op AorEsof MUSde &Y HrpRYE g™ YREPPRICE R THWIRE Bl t he

oS M EU A S A ML LG e,

predni sone, are believed to act by bl o i
i nfiltrat idysirophics inchde b%raéecmofsihﬁra%édo, imbgiedls musquiss Ayspory &hicR Loty rom

t he di seas fqr e . C k r Ak doa th Bk MM ual g)a.&%{sj;égﬂ,sd HMB-
skel et al n%usta(l:tlilgg éa%t{ng%ﬁ{? %%Ftéch%%a%@%%s%nggof all'?)he pot elnt?—al1 benef i tn (r)%
bl ocki ng tsheoglymmnleci; éspinspuliohundrds & apdeuzePeicrindh owscutan edystrophy a mysiepicnui ng

e v SR LIRS MECLE, Al T MG kit lmag e
cause a | essedphyleghiele oofurs kKiedost edclusivelyl ie milespimpudehamwaddimgr it teheslbip.es. 4
Vo 03/ OGZZISI%OSF;S, rlecl]JuSegt3 t[aﬂsl, %gc} difficulty in standing up and climbing stairs. Symptoms start at about
3-7 years of age with most patients confined to a wheelchair by 10-12 years and many die at
about 20 years of age due to respiratory complications. Current treatment for Duchenne muscular
dystrophy includes administration of prednisone (a corticosteroid drug), which while not
curative, slows the decline of muscle strength and delays disability. Corticosteroids, such as
prednisone, are believed to act by blocking the immune cell activation and infiltration which are
precipitated by muscle fiber damage resulting from the disease. Unfortunately, corticosteroid
treatment also results in skeletal muscle atrophy which negates some of the potential benefit of
blocking the immune response in these patients. Thus, there is a 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.



SUMVARY OF THE | NVENTI ON The present invention provides isolated peptides
that are CRF2R agonists. Specifically, the invention provides an isolated
pepti de, w0 0aed264 ¢ aci d encodi ng the sane, that are CRF, PCOrUsSO®ot4bn |,
urocortin Il, urocortin Ill, sauvagine, urotensin | or related peptide
derivatives. The invention also provides for pharmaceutical conposition
conprising a safe and effective anount of an isol ated peptide of the
present invention and a pharmaceutically acceptable excipient. The

i nvention further provides aSb’MMﬁWbF%‘}EIWEN’%ﬂBﬁt ed peptide in unit
dose form and usage instructrons. The agmmstratron of a peptide, or

nucl ei ¢ acid enH@chrmgmt MEengamprovmaisn]meémptmas thail';&)‘ﬁ‘ﬁ@ﬂﬁzl:ﬁ REMjstso rSﬂemﬁczdlfy t he
pr esent in ention nged t her.eof. ef f ctlve r t
Preatment B ek dlrotth s sPuRRC O hRIE K chirell B i o v BR

The i nventirosori@d 5 arocpitioi, desoftorlaseuedpinehadientih dbr retatalgﬁa@uda derivaxivieh eThe
pepti des of the resent tion. .Lastl the inventi ides for the
o6 of a gt pomsen o SBimaral S Saupfret s al?%?fﬁ%menadn%uﬁg
same, in tdfeniRkddsEhtideotahe fredBalinGbiBm hnd at)lﬁhahh@eﬂitfcéﬂi)t aR Bt exigidit2Rhe
nmodul at ed di sard in a  subject in need ther The present invention
enconpasse&Venleh Elfraﬁf ﬁEﬂqu"?&ﬁ e copaptsinged 1&@&*55 aFRiifers Ltnﬁedo%q%%l e

al pha - be;lgm-ctl&fgmm - delta - epsilon - zeta - eta - theta (1) wherein:
(a) al pha conprises sequence of a formula XLX2X3X4X5X6; wherein: X1, X2
and X3 ar e eac hTh@eﬁ@@tvé@atforlo?ﬁ % Reptige.otfpnuckits pd i eRgpdéte fhe| samg, pRrmggewtical, P,
Q S T afhpfsieidf of %S piederk ARHAdAS tcgﬁgﬁ'lﬂe&%'ﬁ%eﬁlt n83oR s Eifective for ¢ g T,
and V, ecte fromthe group consisting o T,

X6 is sel ethaénbnf- ploRFRemertudaigsl demdarssuck gs wifiscle atjophy\pr wﬁngxl Tl(ebywem@@raalso
conpri ses f rei

i ndepende @gege Iggl?eg&l}o rtntpd'lti g pg?lgé(gp?g)en%ﬁp 2{1%:3 no(% tﬁ'ef p{%nﬁ’ﬁlﬂgﬁéogvia?%ﬁggm
conpri ses Javanaqmmﬂea)for &heﬁm nid pﬁp)(d@.éﬂiﬁé(ﬂmenmtmembm: or Xtdleis asidleaatdeng the om a

group consj sti.n V, an X12 and 1 e ependent | y
Jelobtea PRt tiemaiighics ot PEfren SR uE WG BB B R (SR BRE UL
B), C, D, dubjeftinfwed thdredf, K, L, M N, P, Q R, S T, V, W and Y; (d) delta
conprises a sequence of a farmul a X14X15X16, . wher ej

e present invenfion encompasses isolatéd non—natlve peptides according to the

Formula (I):
alpha — beta — gamma — delta — epsilon — zeta — eta — theta
@
wherein:
(a) alpha comprises a sequence of a formula X;X,X3X4XsXg; wherein:
X1, X, and X5 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, L, L, P, T, and V;
X5 is selected from the group consisting of A, I P, S, T, and V;
X is selected from the group consisting of I, L, M, and N;
(b) beta comprises a sequence of a formula SXsDX;o, wherein: Xz and X;o are each
independently selected from the group consisting of I, L, and V;
(c) gamma comprises a sequence of a formula X;1X,X;3; wherein: Xj;is selected from a
group consisting of P, T, V, and S, and X, and X3 are each independently selected
from the group consisting of A, Naphthylalanine (Represented as B), C, D, E, F, G,
HILKLMNPQRST,V,WandY;

(d) delta comprises a sequence of a formula X;4X15X16, wherein:
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5 WO 03/062269 PCT/ US03/01461 X14 is selected fromthe group consisting of
I, L, and M X15 is selected fromthe group consisting of L and M and X16
i s sel ectwo oBioeamwt he group consisting of S, N, Q and R @eX/uspyvi4on

conprises a sequence of a fornul aX17X18X19X20X21, wherein: X17 is selected

fromthe group consisting of V, I, L, T, K E N and Q X118 is selected
fromthe group consisting of L, M V, A and T, X19 is selected fromthe
group consisting of I, F, L, and M X20 is selected fromthe group

consisting of D, Eg, Nse@e ftbm@aRdromZdnditing 61 EEL£E My Om the group
consisting of L, V, I, Q M and R f) zeta conprises a sequence of a
fornul a X22X23X24X9051s splaetpdirem thezpoupgorsstiag peld afd Mipgandhe group consi sting of

nil, A D E S %ﬂgisIaegé?éomleSg%&g%wﬂsﬁB%ef@,tmQ,gﬁcpﬂp consi sting of nil,
K, and R, X24 is selected fromthe group consisting of nil, AH M N Q

T, and Y; X25 (&3 epsiloacomgrifes @ mauénse gf olopndeXsKsKiskgXef whékein: E, D, |, K, N,
Q and R (g) et i A r a X28X29X30X31,
wherein: x26 1 s st 2t ey AL S Ml il 1 TR AR ON G
and S; X27 is selXi@tiestldcredriranhtbe groopiponsiotigy L, Ng VOB, &dE, |, L, M and Q

X28 is selected fromthe up .consi sting of H, Q R and VvV, X29 is
sel ected fromthe %?&? e?:tg%g?rglﬂfer%ou(?fcowﬁggoﬁﬁ? aRﬁ/Iand Q X30is -

sel ected from t he 3gp Buplecteon thepgouwicotdistikg of\D, FQN, aimtiHRind X31 is sel ected
fromthe group consistin A and K; (h). th oppri ses a sequence of the
fornul a X32X33NX3§§€3§)?%1?‘§1{%% P é‘P@Pﬁﬁ’%’ms‘“‘gg’ect ed fromthe
group consi sti ng@) @btaRompsisebla seyiéhcd of 2B3mils x5, 88ed wheRm: t he group
consisting of A, D, E I, L, N (%1 R, S, and T, X35 is selected fromthe
group consisting of AxdhtflaRicdkom ihezap ewsigdngqf 8ih A2 BPdtd Teonsi sting of
E! H! I ’ K! L! N! Q! X%rigselﬁ)cted)ﬁ%ﬁtl@?r%% &ﬁlglgﬂlgfdfgm K,I‘hﬁdgl; Oup consi st ng Of

F, I, L, M and Y, X38 is selected fromthe group consisting of L, F, and

M X39 is selected f Kot sciasteddioupbe eneup empigignesf nh, A B, MEN, R, Tamd Y X40 i s
sel ect ed fromthe gr s ge‘?&?eidsﬁtohﬂge ?Jou?b\:ongst'r% of k] ﬂ‘,, D, If,’K,glI,\g,gan ; S, ff’md T
X41 is sel ected from the group consrsting of A, F, ) Can » and variants
t her eof . (g) eta comprises a sequence of the formula X326X27X28X20X30X31, wherein:

X6 1s selected from the group consisting of A, D, G, H, K, N, Q, and S;

Xa7 18 selected from the group consisting of A, E, I, L, M, and Q;

Xag is selected from the group consisting of A, H, K, Q, R, and V;

Xa9 is selected from the group consisting of A, E, K, N, M, and Q;

X3 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,X33NX35X36X37X33X39X40X41, Wherein:

X3 is selected from the group consisting of A, E, H, and T;

X33 is selected from the group consisting of A, D, E, I, L, N, Q, R, S, and T;

X35 is selected from the group consisting of A and R;

X3¢ is selected from the group consisting of E, H, I, K, L, N, Q, and R;

X37 is selected from the group consisting of F, I, L, M, and Y;

X33 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;

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

X1 is selected from the group consisting of A, F, I, and V; and variants thereof.



6 WO 03/062269 PCT/ US03/01461 All docunents cited are,
i ncorporated herein by reference; the citation of any docunent is not to
be const rwed3me22en adm ssion that it is prior art wth regpeaiSoyvel4she
present invention. SEQUENCE LI STI NG DESCRI PTI ON Tabl e 1 descri bes various
proteins and protein fragnent sequences that bind to CRF receptors. These
sel ected sequences are included with the correspondi ng Genbank or Derwent
accessi on nunber(s) and the animal species fromwhich it is reported, as
wel | as accessi nunber.s for.r t Jucl ' ﬁ%ﬁ?ﬁ hat .er e

i dentical, or ﬁggdrchgrgseﬁl e|dca£1’ - rgfr%gaﬁlggaarg ;ilntf Ol%gltea('t:]egglﬁ%es. g%gé’ ?%oc\}\tn%@cgln
novel sequendéeameit it he td by esbined aapeadmissidnghat firie peertagdvitnretaet to equesate
listing. Table 1 Sequence am no Speci es Genbank (GB), Rel ated Genbank
Descri pti WA Swi ss-Prot (SP) (GB) or Derwent SEQ or Derwent (D) (D)
Accession I D NO Accession No. for Nos. nucleotide sequence wurocortin |
2 Hono sapi ens Fragnent of AC109828 (GB) fragnent AF038633 ((GB) AX015619
(GB) amno acid AV708591 (GB) residues 83-122 AV708591 (GB) AAzZ35707 (D)

AAT73432 (D) wurocortin II ﬂ%cgqgg@mgmpn@ﬁ fragnent AF320560
(GB) amno acid residues 72- WO 03/062269 PCT/ US03/ 014671, . ur &%rti n
11 6 Homp sapiehls Fdawrbet vaspusayorEgy £9d megsn faeugpietsaucaeess Py 24nd é%%

receptors. These selected sequences are included with the corresponding Genbank or Derwent

in relevant part,

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 I 2 Homo sapiens | Fragment of AC109828 (GB)
fragment AF038633 (GB) AX015619 (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




am no acid residue
AC090195( GB)
B0002599(WB)03/0626g ment

(GB)

rel

fragnent sauvagi ne 11 Phyl | onedusa P01144 ( SP)

easi ng factor
sauvagei

118- 157 corticotropin 8 Honp sapiens Fragnment of
rel easi ng V00571 (GB) AC090196 (GB) hornone am no acid
resi dues 154-194 AC021240 (GB) EOOZ¢I/USEBY1461

corticotropin 10 Ovis Sp. E00212 (GB) J0O0803 (GB)

M22853

DESCRI PTI ON

OF THE I NVENTI ON d ossary of Terns The following is a list of definitions

}‘_or_te&ms used hErei n. "Agonist" neans any corrpound i ncl udi ng, but not
imted to—antibodies—that "L.va rece — 1) I CRFR
agoni sts i LROERTEn UG ¢ (& e ot Bpmesqpiets 1 F&%E?eng(?%cort A,Y%gﬁ?go@tgl n|iIl,
urocortin | fhgmdatOtengin |, bsauvagi ne andAF%Il%ﬁdiBanal ogs. "Anti body", in
its various grammatical forns, neans immunagl obul i.n bl ecul es and
i munol ogi ¢al |y active portipns of i mundgf g%%ﬂ#’ 1?&5‘1 ecules, i.e.,
nol ecul es that contairn an antigen bindijngssiste which|specifically jbinds an
antigen. At used hereiln "isplated antibody.— —rpans—an—antihedy—whi ch has
been parti akéricasropiponylfet el y| Separaras fr%hgx{leh"édprot ei ésdogg@gt turfal |y
occurring or e@%@hg nol gcul es Wi th which ityag7natsy al | A@gm@@gyj " Bi ndi ng
affinity" means the priopensity for a ligand to int era¢t with are ept or and
: s i gversehyrmoad: ated [to the|dissociati orPeenatidnt f or Bé”@%ﬁé’é’{q]?)c arRF

i gand- CRFR i nt eractign. The| dissociati ca ed
directly vi g €P9dar d |sat urat | on, conpet ?1{3?1%1%@51?64;?‘@@1' ne&cgglﬁg?ﬁg? ng
]Eechn! quels or indi rect ly via phar macol ogfi cal techni que SPGB ng

uncti onal rassays—ant1—endpo —Chtrret 1t Aody T antipod
that cont ai A&UEFRE uralib el erg)ﬁ?g Pfr om tm%oog;fi t re di gg@pgﬁt ant i bodyy
nol ecul es, | kelésing facesi |di f f er ent ani mal speci es. Chi mer M22363 {@Hdi es
include, byt are not limted|to, antibodies known as "humani zed ant| bodi es”
whi ch i ncl ydégmepit 8 \WD 03/ 062269 PCT/ US03/ 01461

sauvagine i1 Phyllomedusa P01144 (SP)
sauvagei
DESCRIPTION OF THE INVENTION

Glossary of Terms

The following is a list of definitions for terms used herein.

“Agonist” means any compound, including, but not limited to, antibodies, that activates a

receptor. For example, CRFR agonists include, but are not limited to CRF, urocortin, urocortin

I1, urocortin III, urotensin I, sauvagine and related analogs.

“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, ie., from different animal species.

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

Chimeric antib

odies

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

8



are not limted to, chineric antibodies generated by the techni que known as
conplenentarity determning region grafting. "CRF' means corticotropin

r el easi ngwbasnex26shi ch is the sanme as corticotropin rel eapcCagiSodiorone
(CRH). Exenplary CRF peptides include r/h CRF and ovine CRF (see U S. Pat.
No. 4,415,558), and the like. "CRF anal og" neans substances which act as

| i gands of CRFRs. Suitable CRF anal ogs can be obtained froma variety of
vertebrate species and include, but are not limted to, substances such as

; gtjvagl ne &g%‘ébgﬁggdz to, hlgne E%gbog%i)geﬁeﬁ%adsgﬁ'ﬁ%e i Oci[ug Pwn %See lerhgitdrityl/J S

urocorti n d@éranmnglpg]phlgﬂﬁu{gl?eyes T.M et al., Proc. Nat'l Acad Sci
98:2843-2848 (2001)), urocartin. (s 97/ 00063) , hurran urocortin
Il (stresscopin 2P foif?tﬁ’ nreﬁ%‘%f %Plb?f@lei‘ iSrFhe pyme AsGORICEERRIR Frjeasing

puf f er f i shhorkdBi® (CRI-ﬂ))ufE)&h‘fplaSﬁCRP@eﬂ)tidcs cRE BRI ORH andadighet ORF SZBEU@S‘ 098,
described jn Nos: = 4,415, 558; 4,489, 163; 4,594, 329; 4,605, 642;
4 é1%5§> @gﬁtheé

5,109, 111; 1k?78 146; 5,439, 885; 5,493,006; 5663292; 5,824, 771;
5,844,074, and 566 meaRe&iblthice CRicR A& a9 Bgarldd 6f @@R@%iable@lﬂ’”ﬁﬁbﬁs

urocortin I, AF038633 (GB)); hUroll (human urocortin Il or stresscopl
rel at ed p‘éaﬁt beq ebtpined A9 ) varigiyy of FPf(eh@F?aﬁPeeﬂ%@ml tipqlude} [bup presnat digicedpion,

AF361943) ; o BERR{ liHBY salfvgglﬁé 604 T.QPits r%%qgo;'@g%@@t e@esyg 01l GBQI)S’ pRCRF

(sheep corticotropin releasing factor auva i ne, P01144
(SP)). " CR®. 49R382:" andehdis, fé%amawnmcmmrﬂallwuh erovoitthehrs gepideatReldst y t o

activate GRFtR; , }CBEO%RNan APa%@z 98% 84 Cﬁr%%gtﬁr%gmégr\gﬁ%(@g P of

"CRFR " al so incl'udes truncated protei
t he r eceptvmappirecutire [InGtress@gin rebtkdf mpuda),ghumhnblrndmitg TID (streSdcopia), ipaffertisty e

ani el spedacl AR kAT L oG ToNE FRaks Spdba 18 By RETRALS
(P:ﬁ-eg:RF CRR415(338y 14,489,18;H4,59¢82%| 4,6EN6H2C T3, m@ugg% 95%333%5(&%8251 iﬂé%gs;s)s;
CP. et al ’593";4@&%{?9?%2 %@42771@3%% Qg’gé)ld 5 %%%Orr&psmfwrCRFéflalags indiplediUonhat |

Acad. Sci (Uﬁzﬁan uPotokihO8- AE@%%S‘-Q@@) aHoll Mhiudan NrocBtindll: or FEERopRL telatdB:
1-5 (1993) he CRH rece e definition of CRFLR includes, but is

not limt ((1;) ARGQRO0): il F@nﬁ%ﬁm&ﬁﬂ@hﬂ% PlestresToRpin o AF3EIAGH: GCRE(hemere
encodi ng tJ‘éﬁlc'bﬁgﬁﬂtfé?éasﬂﬂg%caﬁﬁvowp@g @R‘ngl% EFHERSRindatA %gc or E;Pg%%gs

sequences inclu Accessi on 1, L23332, 19
T28968, &Pk Sve (sowiagine. IQI40ERB2, AF180301, T28970, L25438, L24096

192586, @B1954,« 1@1@%@31911 me'e\tM-aocg)Zr&)@gnd %Z&ﬁ&ﬁl&: vﬁ‘E&%ﬁ? ﬁ%’ abl\(&y4t9>§1§t’ivafb‘lzéfglgﬁ,5 9,

AF229361, A8055434 an
CRFR, or both.

“CRFR” means CRFiR 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.

“CRF1R” means any isoforms of CRFiR 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, 1.23332, 192584, T37068, T28968,
Q81952, 123333, NM_004382, AF180301, T28970, 125438, 124096, 192586, Q81954,
AHO006791, NM_007762, X72305, AF054582, Y 14036, AF229359, AF229361, AB055434 and

9



9 WD 03/062269 PCT/ US03/ 01461 L41563. The nucl eoti de and protein sequences
of these receptors are available from GenBank or Derwent. "CRF2R' neans
any i sof owmoaf6eX2RF2R from any ani mal speci es. CRF2R has alpso/usedo4or ef er r ed
to as HMCRF, CRF-RB , (Kishinoto, T., et al., Proc. Natl. Acad. Sci. USA,
92:1108- 1112 (1995) and Perrin, M et al. Proc. Natl. Acad. Sci. USA
92:2969- 2973 (1995)). The definition of CRF2R receptor includes, but is not
limted to, those receptors for which the DNA sequence encodi ng t he

receptor ed.in a sequence dat aba The
ot ude. AdE0sBE ohhERRSd5a pihich SERISR R f5 2855 4o BB R G o
AF011406, B@d@381, UL6253, T12244, T28972, U17858, NM 009953, Y14037 and

AF229360. The ng tide and .protei yences of these r tors_are
avail able fr om Rneaﬁsr apged moﬁb‘iﬁﬁ 15 a0y g Slfe(‘ilefra&%i% has alsp been

conpl et el yreRleg o & AR-CREUCRF-RBI QR@HENAS, "ﬁCétla\ll Pyoc ﬁaﬂ ARYASHUBA, ®:TI08POUNd
inhibits skeletal muscle atrophy if it either artially

prevents Hd3dé&1985anddpmip, M Pts"él d0e dagetnof st Uﬁ%%@l %’ %%%ﬂ%]@ mol ecul e is
said to be "isof@t gdinicieds @b%ﬁ' &@éptor HBsRaANME Y noF LEh&MC @Aose”?éc&ﬁ&ﬁ fed €

enpl oyed to renove the peptide fromcellular constituents that are
normal | y askiglithet B Anseabench engodine dhe recgptechas| begn depdsiiethinca sequencdidaipbesgpl oy

st andard ﬂ%&é fséqgé}{cké)ﬂm F%@éssfoﬁ R a'U%4$€;7 'Eﬁ%ﬂ%t%ﬁl/[%ﬁ’ﬁsisd%zizhs%@ﬁ‘o d

nucl ei ¢ acl ns a nucleic acl rm ecule’is substantially separated from
cont anmi nanAFld0Gi 4FALI381.mbI16233l e5128A¢o0di2BRY 20t BERSHoINNMI9PPBesY 14037 and

Puri 11 cat | 8o A% SROHERSR ¢ HASILLE! SakLaDot BENLAYES, A B rknousla ¢ he

art. As used herein, uences are sal y assocl at ed"
i f the natarMerefnt t he Ilnkage between the two DNA sequences does not (1)

| t th t ti hj th
:ﬁ:uabi : int y gfl gnlbgguc 2 é’@ft@W P{)CWRJ‘?E]IV bﬁ?fgu% P?ih%u&?'rl %? e@)sng ﬁ?cruf’ (réeF\émodl ng
sequences, exafiple3d cduifoefid @hditykkelatal hRscidittophyif @feithéreotileteds Grgatiang plahhts

transcript to be translated into a protein. For exanple, a coding seguence
and regul dPeelr aeflYences are operably associ ated when they are coval ently

linked in such gsnaya geptll® M@ pfidé &bl 1@tsh1artoocfe ﬁmatedromdﬁgp@gaﬂence
under the influence or control of the regul ator% uences. Thus,
bar

promoter PesgrReRl o chysesal Blefhods ae eratose w. TPROY ige dogLeHlar métﬁuft%

pronoter &gl Q0 nbSn4FPARREA! wite b 8r5kiAI A IsRiNes raftﬁ&d el RhdilyhatpiNAasfaAUence
such that the resulting transcript is capable of being translated into the
desi red peptrifigetion methods to obtain an isolated peptide.

“Isolated nucleic acid” means a nucleic acid molecule is substantially separated from
contaminant nucleic acid molecules encoding other polypeptides. Purification and sequence
identification techniques are well known in the art.

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

translated into the desired peptide.
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10 WO 03/ 062269 PCT/US03/01461 "Sel ective agonist" means that the agoni st
generally has greater, preferably has significantly greater, activity
toward a werims226y eceptor(s) conpared with other receptor ®CTrusp3/ofzat it is
conpletely inactive with regard to other receptors. "Sequence ldentity" or
"Honol ogy" at the am no acid or nucleotide sequence level is determ ned by
BLAST (Basic Local Alignnent Search Tool) analysis using the algorithm

enpl oyed by the programs bI astp, blastn, blastx, tblastn and tbhl astx
(Al'tschul et al

,c el c i.d S.. 25 9- 3402 ndKrI et al.
(1990) Proc. NatqeiecA ¢ oy, .m‘iﬁ%AEaf E’Ezaegéf?”%ﬁ%‘g’)fa&hf‘%:shgﬁﬁ £ BIERG W
sequence siigiifianily greSlﬁﬁ aalvith gowald & cappreaptor@@p&inpaied tWith dheATeEeptPrs gt &t | S
to first consi def§ imlar Eg W th %gs (non-conti guous) and wi t hout
gaps (contfOBREILY Hagive o gﬁ%é?)‘?th%rer&ﬂa@ Ce and a dat abase sequence, then
to eval uate the“Sehdncsldetidy” of FEBInbloSANE @heDimiab lacid®lr ESotid atqudh& level is
identified and_ finall unmari ze gnly those matches which sati Sfﬁa@?
in

presel ect e¥FEFnEd HY) giéﬁqu%éﬁF fIrQ?élnéE-gm’Ffé‘F Sgargh ogh sralysipfusiyg she ajeed
simlari tyem@@@aoéy ng gﬁf)gzr&ﬁﬂ vf;faage bisth aPIESL Shlas@Cand! bRGR L{Au@éhuﬁtp afl 1894)

Nat ure Geneti cs search parameters for histogram

descri pti oﬁ%del@{“i?ldhﬁ@ht?% 33§9cé‘§BtaﬂélKaéhn eftahélg%)éﬁ@t NethlAced. gl {154 8 cB64-
th hol d f tri
reshol d §0&) GERAN ﬂorg@%%;as@ea&% firicf] géfagég@e Tﬁm@qyﬁrgﬁs;cffﬁ%sﬁe pii a%%ﬁﬂ rix

and filter (low conplexity at t sett
scoring neprogrmys gd fb\yt mnaasl@rpsmﬁara@gments bivitls geps (nemdorttigheus) wnd srithdme gaps

BLOSUMS2 %)ﬂtl%lo&sg‘eo@ gltlf qﬁérpz %Je%leﬁcjega%g )a dE{aQa%e 5€ uence,8t§enatd %te the é‘ttlgnc’al

10915-1091 sequences nuc es Oor am no
aci ds i n | egufitancddralllvhadenthat drelcbntdradragd fimdllyi tx sursBma et ohly thdaemaahesashxﬂf M

benai 1y ootiEY roieRieed btel Poubifaose™ Rich o' S FodiprSues vl silatiphy
?BFI y Wgr e sebrching oféeqélslgﬁplegalrzawglsye Altedhil & c&s(tlazlzpatgxzﬁg'ﬁlcgngtﬁ\&ﬂz ﬁl@«?iwsrﬁdnisl
(gener at es® %ﬁﬁgagrﬂ‘i“?t%rsgf’ 12’“5 5_ %gr gP??ﬁ -ep Hi§ Séﬁﬁlgtﬂcﬂf g‘égﬂ?i‘n

gapw=16 (Smieﬁhdl@%ﬂ/\frdibﬂﬂﬂi/g%ﬂéﬂés vmgilhst ruavsdahs@hseqae@@@@ cuBdff, ORABRBd 1R (low
generated). The equival ent Blastp paraneter settings were Q=9;: R=2; wi nk=l;

and gapw=3PmRRxOSKE f thedefpdi solions- bEreWeBHIL sweine maBE: used blaﬁr Blasty, hlgnGos

package vefri | Blstx }0uR, BIUSE VBN RA! @-ﬁﬁfkgf’f%t %E’r@@ PERP NG ERdali O8ki PESRIgHY )
and LEN=3 ( extensi on penalty) and the q(;rgw va ent settings in protein

conpar i son%O 4p-200 APz opgnd el pruery Sr@ieraes Ve 8 aiadedigeser emiergids indensgh. an
i ncrease in Skeﬂ’o‘?%ﬁkm”ﬁ§ Qéo%ngﬂﬁ&lxﬁE set IBﬁEH%ter o8 oﬂ'/ﬁfll 0€ wle4Be Lk 9&19f r %glnpof
p ns t ans a

"Skel etal nuscle atro e sa e wast 1 ng
decr ease imatclgheteasidngs) m;@lcdze thesengdty skielfot mismatebing eesfidmot wbﬂelorthd:)(betfmlt

values for M and N are +5 and -4, respectively. Four blastn parameters were adjusted as follows:
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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I n describing protein structure and function, reference is nade to am no
acids conprising the protein. The am no acids may also be referred to by
t hei r corwernBioea2ed abbreviations, as 11 WO 03/062269 PCTPUSAB0HUA61L
shown: A = Ala = Alanine; T = Thr = Threonine; V = Val = Valine; C = Cys =

Cysteine; L = Len = Leucine; Y = Tyr = Tyrosine; | =1le = Isoleucine; N =
Asn = Aspar agi ne; P: Pro = Proline;.Q=Gn Jutamne; F = Phe =
Phenyl al ani ne; D = = Aspartic Aci d W= Trp = Trypt ophan E=4du =

A utamc id-. M = A\et L hio e o
R=Ag :A%ro glnn?qneAIY% A-%M? h[l Sg}r]%qngh}glgpmgﬁ? Ya&ﬁfﬁ*%ri%ﬁi é;e Cyfhec¥8tetll% é¥'Z
A x = Pyrkol  denene af by |5 Cyraginad I 5 Be Erslem‘leucmel Nd:n: @ah & AbfaepiienRl= Blout ani c

acid or glgtamne_t as. in rnal lic | ac T as been
descri bed l%lrﬁﬁ?ehgf §eécﬂ]iﬁtec'r%%e nes€| % gléernylt Wfﬁ]& SIRESHP é&%}d te)if\/n 'f
appropr i at Erypibpiean| Bt=t €lu BGlarmis etid; M Ehdeisp ditiortad; KA Liye = IdeimkoBat Gly =
Napht hyl al apine, ;a nodificatiog of A gnine jn _cert epti des and has been
i ndi cat ed &Pﬁl neHR s‘éfﬁjerﬁ?%m}nies?l n%ﬁ dhd&e ﬁle=}ﬁ‘l _cl'g dé‘?? ol Pt 4iFeXiTh t he
sequence | Pyiolidghel dArtoR@icPRRRY, isd@ed REHUICRE BB SlitimRGeM! 5 gMRRIRhAhhON
"Ac" has been used to I ndicate nodified acetylated NH2-termnus in the

speci fi catiogrrdapty He@alhexche dadari pEEs Bandeen AescritgdpnFiberseqyence figipgynsler

wher e appr-agoDaED_ R Rafkd ebﬁ&eoafpplfopﬁaté NVER L@ BN uddSH ﬂﬁg%édﬁéln&{) lave
ami de group at the carboxy-terminus. This is indicated in the sequence
listing uncg‘éugn atg/Repithirpraesa nodificatien of| Adanieg Heqertaip pd@yiegmaﬂt@s ée@em@@at@m or
an absenceyqf, Qed Mo © ” , w_u
"nil" is ugede t roug?ohr%qnheé a(f)p %:%%%‘%)ﬁg fetah"l?eggtt%{{ F%Qggg g}gflPﬁhedpep
t echni cal waebnessi weherd ftiascurar r@bmsedoméz?ué’l Imps heere uget 6o diadigate maaﬁcdwgceaéated
commonl y er.st.0od. .0f . or d] a r 1)

chem st ryul{h(_jJI {?ﬁ}rﬂ%gsclg B%%%%ggrg&ﬁ%laga H?S %e% Eeﬁcnbed unﬁl?'ureth DgIEIEB Rtfggr |Pe§ "¢ and
exanpl es delste ajpecpriaer €libe papiides nbthe iimveatitthede hbo bedifieditd havg.anfdehgoupn@tthieods

and material,s simlar ar. e | .en tothoedes i n be_used
in the pr a@fboéséteé?nntu%sﬂ?lﬁﬁq%cbca?%i P SEBIRPCS W%‘H 81}1%&88{} 1&2@% fa sy Bsent
i nvention (&dkﬁcodsma@le& aldeletion echndEenbabi aneanfiepididiasconteetaif @it hbielog, a
Formula (1), a,j - delta - epsilon - zeta - eta - theta
(1) In Fornfi & (ls “Secgﬁ’pﬂ"}%hoélgﬁﬁﬁ?@é%“o& sequence of a fornula Xi X2X3X4X5X6i
wherein: X1, X2umed of@raise demeh, Seleeiali@ ahd QRntiNg 1@ WRdCiRRASH SivenBe fmdi |,
A E DG N P, Q S, Tand Z, X4 is selected fromthed%roup conS|st|ng

of F, |, LmeapingTas Commoply yaglerstood diveeneeef Pt il g BigparEorismeieinngemistry,

pharmacology, or molecular biology. The 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 (I):
alpha — beta — gamma — delta — epsilon — zeta — eta — theta

@)

In Formula (I), alpha comprises a sequence of a formula X;X,X3X,X5Xs; wherein: X, X,
and X3 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;sis selected from the group consisting
of A,ILP, 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,X3X4XsXs; wherein X is
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of A, I, P, S Tand V; and X6 is selected fromthe group consisting of I,
L, M and N. In one aspect of the invention, alpha conprises a sequence of
t he for mwe 0Xs28B8X4X5X6; wherein X1 is 12 WO 03/ 062269 PCT/USBDGI461L461
nil, X2 is selected fromthe group consisting of D, E and Z; X3 is selected
fromthe group consisting of Db Gand N, X4 is selected fromthe group
consisting of L and P; X5 is selected from the group consisting of P and
S, and X6 is selected fromthe group consisting of I, L, Mand N. In one

consi st ng sr 4 i peelEl 18 SRARR S shith SERLRER ST RE-dagy odeh”
(SEQ I D Ncyonggtg)g of Dz@mnrl N @smelegem@oms@ejgrpupeonﬁsmg ofibdnd Py XMk selmmrfmnm -
denot es ni Jhe %@fsﬁﬁ“gr ﬁﬂ%(a(g Eg?cpk is gél@ctteﬁd fro é%o%ﬁ%o&s%&&%%ﬂ?ﬁ%éﬂ%ﬁ@m

| n anot her errbodl nment ses
enbodi nent Onealn}hqélmomlphs ésthtlhe)mimﬂueuhe eequencb Velecttdfram Ak @oue edaeidiingesit -,

al pha co s € s of the invention,

al pha coﬁlz)@g“s ﬁlﬁ%@orw?@ %m&%ﬁgmhg@m]ﬂjsﬁiﬂ&ﬁgwm 39 €GRFT : X3

is nil; XASEQ @eN@cBSHd 44P6m etnlde--g\rlquﬂlefe@ﬂsr aéﬂdﬂg @ I andtherlembBaiRRft, Mphg(S is
of A, and V; X6 is L. In one

sel ected fromthe ou

embodi ment<°"&I'Ph c,58 P?e Zd@t[ glglu%?&@f §@P%’P@‘H plpBIncPmErisgy dhepsaeBeRsE st i ng
of ---1VL, DNPSIFl'ln anotherl ebbbodiment Alpha compridkd the @é@ ence -89, th SRR bRBEdiment,
enbodi nent ha COT@I‘I ses the sequence ---| In yet anot her aspect of

the i nventall}%]ﬁc mPLeS e SRFRSesP¥-sequence sel ected fromthe group

t f PRher(a e382)a b o DNPSL,
el |Slvﬁ ! ! gT&FTﬁﬁfS@é |( Ncg) @%%% &%EG@ b g%%éjggla{\%ﬁﬁ%%@%}éﬁ feEd v
(SEQ | D NG 1888) X2 is pyifppyfs I(ﬂs,é@lq wleqed fgm)he gmpvpns@ssaggofa NG P388Y; XZ@ VL

ele TonT o T S SZGPPI
(SEO 1 D N F0a o et P28 D RoP B8t b Lerm shorReaeepio

the i nventqowﬁnsealagthpemseketeé rf@uetlbe@rcbty cangisting lof StIVE AeFTL(, HLISEQ-FAL NO
400) or otygr, epf’é'}]ge[ngaﬁ(gthérr%ﬂi}toﬂ 28 Hua.sc%];nlpln?eﬁ E??&Hﬁ ar I Lcation or
of

detection of t e pepti e 1rnvention L beta conpri ses
a sequence of dnfyer metler S¢8OXdOthe \ilventin) adfia aolpritd ac“sé@en&ba@hbcﬁwf&ﬁﬁ% from

A e TN RN Y
(SEQ | D NEKFRAOBEQ ISLN0: $BEQZGPPINGQEMDT | SEGIPNGE SEQ SEENG (s£88b N8MheH! DV
(SEQ I D )S 3t9 er gl nment _beta conprises the sequence
further N%I\g)lc}ggé ]?423]%1\?(& 3? &iﬁ%& ERIPi N 8- Z61HL (BRQ TSV, 39Ph SPaPSL
anot her  en&RQIEND; 4036 STKPTTPSEHESID NG A0 URRTe TEd D NoY&R) 3 SHPPL

(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 Xz and Xy 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 X11X12X13; wherein X1, is P T,

V, or S, and X, and X3 are each selected from the group consisting of A, B (Naphthylalanine),

13



enbodi ment, beta conprises the sequence SLDV. In yet another enbodiment,
beta conprises the sequence SIDV. In Formula (1), ganma conprises a
sequence WD oaoénsmul a X11X12X13; wherein X11 is P T, V, ecTsozadéx12 and
X13 are each selected fromthe group consisting of A B (Naphthyl al ani ne),
13 WO 03/062269 PCT/US03/01461 C, D, E, F, G H I, K L, M N P, Q R S
T, V, W and Y. In one enbodi nent of the in?/enzl gnf Xllt |hs gro{JB anot her
enbodi ment, ganma conprises the sequence sel ecte romt he

consi st i ngCap, IPABG, BAF K, PAR, APRRIRATT, 78, o8, 1 coPbGimaht qaths st pi
PFQ PFV, _PFW_PFY, PGY, PHB PHH HA SIS0 | Pl E,
PIF, PIG PiHS Ho|lp anofpy embrrchylelml R Fompises (HR1MgueACY sclkd fidkBthe Phebup PLF

LG P Bk RO 1R Yen B 2B S il R
2 2 et on oy e i S, P
Hpdp i men

g;{YmmSIEEnplrﬁlhgyéIsQSt € sey ufé}h?ysg]f-% tKeﬁqéfi‘ﬁa ﬁ‘?hgﬂg Gt Febm 15 g PLQF PIPEE,
PFG PFH, Im?PIH:\PNYDIEB PQB, PEHHPQRPQL, F@g, P@VE}QW;PW?%P%%Y ﬂfg)g@{ EPI Q
1Y, PI odl nmen

sPequencS SPE-E;@? Eellg P%Ir%oTnIﬁ ?’Ex’eéf?fg‘agi‘gﬁ ;@ ég’lrdl:f%@h@ QI%WPWE%?YPTW
EE\E( Eh\? P 1PYE:JEYIM PEEEPYEELF PIP’iF/W BB G R VP I‘Yg?t Ot her

enbodi mentCgHmER" ¥4 ‘Flveé‘élgn’tgﬁ’é‘mééa@@i’f@éﬂ@é?@é@fédelmt@hfromehe gogugnsisting

cons) St N kErY E‘Jﬂ? R e R Al

PIG PLL, PE%FP I%e PTiSn Iny}:gtgor@ﬂ”@t ﬁébodm@cﬂamtcomga?gmhe;@qmrsmecﬁegﬁl R

t
(D), delt ??othk%ri“?s°°§5‘§"§]§§ifnce oo PR PRI KRS BRRE PR .
sel ect ed FESPLKePEh S RO ETERRG RIE, IPIV\%lPSc;??cePCI;l\if][c r%?ﬂ}:’ﬂreﬂ;ﬁrgu)ggng\gm 3
of °8) N " Ere e 1oRE e ARG o P CnBiish SR scncndiclened it o

fromthe &FyDgEowsitng of Plﬁg PEN, PTS, andl WiG. Inl 9t ahdiiRr eﬁlaﬁhlilis{erF a|1rﬂna| ;ies of
nmbodi men n_Fornu _
cpai | on corrRe SBGOTRELIRY b I P ot P IS K BT Fhbr ey | s
sel ect ed Wtoamthhle egbadipertppsingd icogpiks Yhe dequdnce PIGK In et 'é‘notﬁé?%n@odﬁ%ﬁeﬁt I's
sel ected Ehe rge consisting of L, M V, A and T, X19 is seleéted

fromthe roup CONSHs gof I, F, L, and M X20 is selected fromthe

group consi st i figFofmul (IE ddNa RRfrikds ARGueléd dfS Reh&E eI XM hlEnL % U
selected from the group consisting of I, L, and M; Xs is selected from the group consisting of L
and M; andXj; 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 (1), epsilon comprises a sequence of a formulaX;7X15X19X20X21, wherein, X;7
is selected from the group consisting of V, [, L, T, K, E, N, and Q; X;3 is selected from the group
consisting of L, M, V, A, and T; Xy is seiected from the group consisting of I, F, L, and M; Xay is
selected from the group consisting of D, E, N, and H; and Xj; 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), VLEDV (SEQ ID NO: 411), VLIEI
(SEQ ID NO: 412), ILENI (SEQ ID NO: 413), LLIEI (SEQ ID NO: 414), LLENI (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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consisting of L, V, I, Q M and R In one enbodi nent, epsilon conprises a
sequence selected fromthe group consisting of VLIDL (SEQ ID NO 410),
VLFDV ( SBRoloBosdx9 411), VLIEI (SEQ ID NO 412), |ILFN ( SEQriUSoMO46413),
LLIEI (SEQ ID NO 414), LLFNI (SEQ ID NO  415), ILLEQ (SEQ ID NO 416),
ILIEl (SEQ ID NO 417), ILLEI (SEQ ID NO 418), TLLEL (SEQ ID NO 419),
KME (SEQ ID NO 420), KVIEI (SEQ ID NO 421), EVLEM (SEQ ID NO 422),
EME (SEQ ID NO 423), EVIEI (SEQ ID NO 424), EAEl (SEQ ID NG 425), 14

2;37?3/ féﬁlzé?ﬂﬁggqmmﬁg% N@rf%ms §6Q4M? D.S3) (S%?Z]D Neb! £ (NRIHRM RENID

M ., NMIBR (SEQ I D NO
430), NM WW(%W%(SE,@ QAN |(®EQ@D Nﬁsigl) QWMEN KREQ(IBEXP1 D

NO 433). f i e

Sequence o bar T NE MR NG Cin i Ebadbhey SO e GRS R ey
| LLEQ TLL®fuenggsglaivr Bom thﬁg@n@cdnexstn@mwmbn‘t’wléﬁéﬁmh LEHMDILEER, TIHEL
sequence s f IS f, VI V| | LENI and
ILLEQ In @13?&%%’: R cptodthitn %ﬁ%?’hé% Bkl F.‘esS'eE%“enf%%elf%cggufé% BeBPEet ed
fromt he groosigingf ¥LSDL,AJ-FFV, KM and ILILEQ. B yed anothet enstodinkeat, epsilnt cathprized ,

anot hor onBbAFRERES SRS SRoE o EIo0B i b nE ol SN i B0 1 Tet®l ik

enbodi nent gmboeieht, @psilon RPmpiEes tHe Reque RGUEVIERE, KMHEQLUEIIL IEDEQUoATI(TIEL.. m@/teﬁ
conprises a in X22 is selected

que of a formul a, X22X23X24X25 wher
fromthe g"}n8§Pﬁ‘ hediweit, gPSHPD (§PIPrisEs té sqguense fNIE: Ty xet; anothgy eppedimeitom
t he group epﬁlqlih&ioﬁlbhéh@t&fse lehee IKLBQd R X24 is sel ect ed fromthe group
consi sting of nil I\ﬁu Q T and Y, and X25 is selected fromthe

group consisting %Fmﬁll"‘l(l) Eﬁta pomiprisexa spguenseafict RImyla o XafodhsteintXots t he
I nvention, se%eka fHaMHel @@p SonsBGHEHCHI, of, ﬁhﬁ é%&nﬁ %%%@é%%?é&%m\'g}@& in

X22 is selected fromt roup consisti ng and E; X23 1s selected
fromthe gqoﬁﬂfimg@éﬁ@ﬂétail%g B+ insefectel frpmt Rgromqoqmgtl@q)fg@l; ALY oM @B augk oup

consi sti ngYO§ anfy 1S'Aéeié|cterrolh|1 thgl\?r&g@&l 1sé1g %)<12ﬁ11| E elleﬁt ﬁdcg%ggdrkt hﬁl OUp

consisting o I'n anot er I ment
conpri ses anbodignse o,feths mvemcmdzeftzr ormprlyes gsegugnce of\Bie Sorimmdp B XGRAK 4 %@einD

10 ), BRI 10N, 90 B R LR AR UL BRELSRIBNE,

AKQR ( SEQ coh@sthd@of AN andER( IR, (1SEe@cteD NG thel 4idjip coSAing SR, ADH,ND N 4@,3) andERAE

(S5 10,00 434 o B SR L0 A AR 5 818 Sl 50

NO 450), e%FBéHln(eﬂE@eth Poff¥ised 2 kpquendekstie e SEQmI the Nedup Qﬁlstlnémmli@iQW

453), ARAI%\T(():SEB(R),'M(SIQJS%’ N(’%\B%),(%QR (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 NO: 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 XpsX7X58X29X30X31, wherein: Xas
is selected from the group consisting of A, D, G, H, K, N, Q, and S; X»; 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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| D NO 455), AKQE (SEQ ID NO 456), TRAD (SEQ ID NO 457), AKAD (SEQ I D NO
458), TRAR (SEQ ID NO 459), EKQQ (SEQ ID NO 520), --RR, --AA -AAR
---R -RARD 03062269 - - AR, -ARA, -R R A-AR, A-A-, A --, ARRCTAISA3/0H6t. |n
yet anot her enbodi ment, zeta conprises a sequence selected fromthe group
consi sting of EKAR, ERAR, EKQE and TKDR In yet another enbodi nent, zeta
conpri ses EKQE, EKTQ ARAR, or EKAR In Formula (1), eta conprises a
sequence of a formula X26X27X28X29X30X31, Wierein: X26 is selected from
the grouppcoRS).Sé ﬂ%el@étf:cf‘frog thecgro@ cdﬁsmth&g o@A ﬁ M, Nd Q @‘(ﬁ%k@l@&t@tﬂfrfﬁpm

the group consistin is selected fromthe
group con$hegr®upg:ooilstmg oF{H, K, NQR and B; mm;ls@sl@%@frm@rhqgem @raigngRf Ayndy/;

X29 18 Sty LOMANE: AP i NERSLANrRfisdha Fundice Mok Qe Ky

sel ected from “Lhé group consi s and X31 1S
sel ect ed fomintihfef YJABREQACHRS B N@g46ﬁ) KEKKRK (SEQ ™ Bhe46hh3aRERASER Phe

ANREQA ( SBS AR S i PR T T M R AP s PR SR B T62)
ggT)QQAK(E SEQ: ISDls)I’;l@EFﬁ@ GSEmnb) I@ﬁ:@% @@A GE@ID Nﬁ)gﬁ%&@%%@ IlD NCNONO
524). KERBRR: KERERAOSRISES 2k EkbRA GBS PR 2o SEk iR S8577p no
527), AEAMNA ABESEGD B NO: 5538AAHAAAASAQ(IBE® 29)Nehd BRBNHABECHAHROIASEQ I D
NO 530). In yet another enbodi ment, eta conpris 45#0%‘?9“6”(:6 sel ect ed

fromthe g¢ oeipanodiss cBDPHECR et CRRIBEPES & FYURIER SRRCLE © FFUP| COREngH

enbodi ”entAAI@@ACWKMKhehﬁ CQUGINC BnotdAREDOdinteRt, Ye#d cSinblides RO tsbfience
enbodi nent, eta conprises a sequence sel ected fromthe group consi sting of

SQRERA and\A@Q@Am vet syﬂtan@ph@tWd@%b@iar@ﬁwrlseétaée&% fedested frran B R e

KEKQQA. f eth REmpREIHL2
aonsana SRR DOk LR A fsd%er et SRR H0SReA! oth RempAEMHe gt oup
consi sti ng(EKQ(AA E, H and T; X33 is selected fromthe group consisting of

A D E I, d T, X35 ected the gr p ting
of Aand R XSénls sn?ectegﬂfrotrihet?he(h% %S%Lco%mssteél{ewg ﬁ ' %}Hﬁla N,

Q and R X376, 8eKeKt&ekXEaXadKt, h&legnolsi@ ic salegied tfiang the fgrdep clonmt’._mngéan H X38
i s sel ect ed%ﬁ; gm th rou consi st n
5

of. L f rom
t he group % 8t 1§°° er > gieup f\?nélﬁ £ A4 945 l?gdlggﬁecte g fr om ?% l&ged
consi st i ngroaf thégrdap cEns1slcing bf AlﬁndRI XQis R,lecﬁdzifmh the g6 coimissieg oCE.6d I, Krb,m t he

group consisting of A, In ope e i t of th i
theta conmp¥ ’I%@élq{ §<3B’éd?}%°ﬁ"(,deﬁ‘3’? q?ﬁ&"“f’ﬁ?qﬂﬂl&g @i@%%&@;ﬁ%gﬁ%%%l
wher ei n %&@%ﬁﬁétﬁgt&@ Fraga;he, 15%1@&&1 ﬁ@tﬂ&hesgrblﬁlgcdhfslsbﬁlg &farml EIN @3Q;i s

sel ected fromthe group consi stin A
X0 18 selecteg rompthe group cons1s%]1ng of A, D, E H T, K N g and T; Xy is selected

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

a sequence of the formula X3X3NX35X36X37X38X39X40Xa1, wherein Xs, 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; X5 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; Xsg 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; Xy 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),
AAQEQILAHV (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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T, X35 is selected fromthe group consisting of A and R X36 is selected
fromthe group consisting of H I, L, N Qand R, X37 is selected fromthe
group comapaBioeeof F, |, L, M and Y; X38 is selected fPemush&ogsoup
consisting of L, Fand M X39 is selected fromthe group consisting of A

Db EfE Nand Q X40 is selected fromthe group consisting of nil, A D H,

Q R Sand T; X41 is selected fromthe group consisting of I and V. In
anot her enbodi nent, theta conprises a sequence selected fromthe group
consi sti HQAWAMN%@_ 1O 4 |>@NA§EﬁDTI Né"Mﬂ( SEQN‘R@LNQH
ANNAELLAEI (SEQ I D 67 HLLAHI NO 46 ANNAKLLAKI ([ SEQ
ID NO 469D I)KNNA’L&_LMNR@.)E@TID(SE@ I@?HP 47 r@@ﬂéﬂﬁA}é%E@E@HN@J%MQ),

ANNANLLANI g, %JH% A SE
ID NO 474) éﬁg‘%\lARl LXRVEE 6(@5\8 'I&D NO; kﬁ!?g %GE(%I\%% 6%3%%1 1F>Eﬁ;lcTi; éUS 1461Q
ANNARLLAR| NQSEQBD DERSARIZERY ASEQRDLINO: (860 HAQNBILAHY) (SEONRL INGTHSHSEQ

g Fan TP @@3?@? 4&%&%@%@?@ 58 PN ALY Pueq

ID NO 483D; 4SENARTNARILABFQ(SER ND M@A4 YS9 HATRNRLAENTY SEXEQ OINDI0:4 830)),

5 Na DL?&@%&&PW%@Q%WE@MM@%&%@Wﬁébﬁm

TNNRLLLDTI NOSEQ3), DTINOARIRARY TSR SEQ TINANILADY) (SEHQ NBRINGRNIS)SEQ

ID N Dgg%@égﬁgﬁk@%%%@mﬁ@%%RMBV@W%&%& €0

D NO 498jp NU’\W;L)‘FTM@T'VD 8% mWIKD: AIEB\'RPMMI()"EEQSIEJQ NS NS OGYo),

TTQARI LARV E I D NO.__501 and TTVARL LARV(SEQ I D NO._502). In yet another
embodi nent T BripERIESNG: SBhy anth A TYSRIARUSEDL A 1V YRoupt g8naioter ng
of TTNARI Lﬁl%émmeﬁN\tﬁéfi-E@[ﬂnseMMhéﬂe@‘RlecteﬁTM%% i 1 ARyYet
anot her enbodi nent, theta conprises the sequence NNARLLDTI, ANNARLLARI,
ANNAL L L DT1 ANNAUIADITLAANN T, (FENARTINXEY | ady TTAMGRLORYT | TEQRARIEARY,
EQNAHI FAHV, NACY, Fc@)‘ﬂﬁ Alﬁ]?ﬁ) t PN el ate
t hat theta lgdrz}g%ér%passes nse% %ﬁ'nhéndﬁg en ﬁe%)ﬁg Eﬁghé\ﬁ?)eptllggls of

the i nventAbTNAﬁMTél sd“’Ibe"eRLIdH%‘érl H&@TﬁdﬁLéRﬁeptAHNRbLLDTI arriEJQNAeRIFdEV with
peci 11 chl (9 BB P HEEES QPR RER) ISkl LIS pRE e vy
LLRK ( SEQ ¢I®oxﬁa@sse’§(ﬂib)c femmminuesiddfiéie péitdde. X17, | El EKQEKEKQ:A (SEQ I D NO 505)
for residues Xl’?hex%%ﬁdes o% l%e 1nvg1§%:69 hla\l;)e a[}ls% be6519 (?Qscrflb%a as a peptide of 41 amino acids
with certain preferred sequences. Following peptide strings have been specifically exemplified:
ZGPPISIDLP (SEQ ID NO: 503) for residues X,-X;1, LLRK (SEQ ID NO: 504) for residues X;4-
X17, IEIEKQEKEKQQA (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 Xi4-3s.

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) Techniques in Molecular
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resi dues X4-X9, and LLRTLLELEKTQSQRERAEQNA (SEQ I D NO. 507) for residues
X14-35. Variants of the disclosed peptides, and nucl eoti de sequences
encodi ng wbhe3sersy are al so enconpassed by the present i meentSodom46As used
herein, "variants,” neans those peptides, polypeptides or proteins, or
nucl eoti de sequences encoding the sane, that are substantially simlar to
t hose peptides described by Formula (1) and which nmay be used as CRF2R
agoni sts. A peptide of Fornula (I) may be altered in various ways to yield
a variant_o se e n no
el d subshireEt ES T HE PO DG oL A o o O Tons
Met hods fQfboainent sfahd taad ithe msbsameogse)mé tel geptldcmﬁWnrmulra {hie canservativgin Bl e,
variants can be pr are b tat ons | eot di ng
the same. it ERRgHY 4 ﬂiﬁ‘t é@‘g‘rléi@é“ia P’é?ﬁ%f les ﬁhgjgt ‘%%3&5 egﬁgn g‘gl&gler?lg%gotn?%% are
vel I knovRbductd'® sﬁlBstntuteSﬁﬂmo had rd@iﬂﬁﬁpﬂxﬁxtweﬂﬁmh&g&d I(BS’EQ%IH,FK,Omd R)\piteferablicad.

Sci. USA 82:488-492; Kunkel et al. (19 Met hqds in Enz - 382;
U.S. Pat . arneubstitugs ithgositiyedy ﬁ@?geﬁﬁf‘dldé%fag% %\VC& "gefd fﬁi’gﬂ? (ﬁpoa“ 5 é’gﬁéﬁ

Mol ecul ar . %sMegwl&%%ﬁgreﬁgﬂrMﬁ@M%d nEital Agypdldviedduet % FPLR), M5 Ri ng
Conmpany, New York) and

he references cited therein. }[Ifr?n‘l‘;h lr;r‘%odl rtrep
the vari aMt andtWéPl@iﬁb@ﬂY wrasbshiuee vth nepEl papPPabresiugsy °F proqgment ©
conservat | rl?%éezaﬂy'%t ttltéaéveraﬁltchgpgg'sﬁaéthrx o{;lhy%%bl%ﬁcﬁlﬁﬁoﬁlhl@ﬁﬂi%ﬂr@@of e @pgideices of

the varia where mitations are ‘introduced to substltut? amhno acid
resi dues, bqoaauenedeitgrou; heubgtentiafle sidyersdy (Hfeckng dritfR) agmstier affy yill ggngther

substi tut edP Bhrhdhy dgtgs' B of N fR gﬁ%spepm’egéft Forghe aRangge: ipeidues

(D and E)“B are substituted w negati vel y-char ged resi dues; and
neut ral nembdadthait of %Vadlums a(péptldé of| Fortayla Njf) ip mod\ﬁeddeaogAyqugp@f EFooRY! ?tloé‘r e

substi t ut ed neutral non- i : the
vari ant , %g?tanr g]e(ﬁfgy]a%on, E&Iqwé?%f?‘% ag?%ﬁ)?lérlggp thl A F] rg[{[gﬁ)éa U%mvzvgfor
properti e§l Bifro tengynpeiptted@ncn e of thb@raélhexré:gl tia s)hxliwms i Itlst mldfamlgg m@@re%el y

af fecting CRFZRaonlsm In still anoth t a n an
active fra’@lf?énﬁ‘:l%ﬁ Lopen d’@n'ﬁ)‘fmtl‘i’@r ﬁzﬁ‘lnﬁ’e %C%?onts not he X awrl‘r‘gogmiurrg%t of

a variant ;p& ]ﬁ}ﬁﬁﬁﬂl&e of)ftyrgﬁﬁdnﬂeﬁne(, |a}1dltﬁreﬁiﬁd¢ fr¢s&1ﬂle:bymahﬁat§dnabf tysine residue;
car boxyl a& on, "~ phosphory] ati on cosyl at.i on, ng ui ti nast |Copc,)X %t% o
| abel i ng, aegdtionrof dyeippisidusie dYHoXYFH0D; f Profiee 4o WAIPS EPSGNSy PP PR &F ent

of the prof i 0401doxestmﬁs,8>gm&%t1§n off bdile PeRbdmilR, USI -@mdefreaduesamho
acids. Co n non-limting exanples of nodifications to 0 acids . include

phosphor y bigiitginatish of Wsmg raisluess Ehe yaslantgap2lehinglyfy pfaer rdé?gi"“d‘ﬁ’eggc HEPIRPE S on of

| ysi ne reSI ; ty D vel M8d sesb.dues; hydroxyl ation of proline
and |ysi né c?igglt%g&E ?%dugycat |eon cl)&pprg u% am c acid resjdue

gl ycosyl ation o yeienothef entblodignsnt, peptidemimish el apfrHee ‘P@%‘F’&Eﬂé@ %Compassed

ubi qui ti natj on, of i g o VAR GAN kiR hBE e ahbatid
donai ns, &the g 1? 121?:5 cﬁ%&g ‘tags | e.q. ,athe ngtl de can be a

fusi on pr ahflogighat has the same or s1mllar function character1st1cs 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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In yet anot her enbodi ment, peptide mmcs of a peptide of Fornula (1) are
enconpassed wthin the neaning of variant. As used herein, "mmc," nmeans
an am no woiodoe26an am no acid analog that has the sane @cT4iSod/bEs1
function characteristics of an am no acid. Thus, for exanple, an arginine
anal og can be a mmc of arginine if the analog contains a side chain
havi ng a positive charge at physiologic pH as is characteristic of the
guani di nium si de chain reactive group of arginine. Exanples of organic
nol ecul es that can be suitable mmcs are |listed at Table 1 of U S. Pat.
No. 5,807,819. Generally, a variant, or nucleic acid sequence encoding the
same, of Uhef iR RpEEts ifihehiveitionsis ICRFB\Wonlsts| east 70% general |y, 80%
preferably up to 90%, np preferably % even r referably .97% stil
even nore prefE@%&W@M@%@%Sﬁﬂawﬁﬁgimﬁr%?@?é%iyegﬁag&?gﬁggh%%wﬁ é%?%%é%io its
respect i Vgsdiddd, W1 antiitionPGhdrsasiienaey CRISR onbpCRER mutiyitorAsNsedlendimabe C-
termnal or internal extensions,. deletions, or inﬁﬁrtions into t?eg@ tide
sequence tsHes ‘[disaese. isorden oy eaditee” are s IS G g U8 R 03 6 9
PCT/ US03/ Q14614 t\/She Rfmd ReoRemid SleSRPIR, 't be-rhanepdd INCRB,RORFLR "Agfeni ot The
peptides of the Ifnvention are useful for the treatnent of a variet Ef

di seases, disdisocadition qirfiseasnuhers GRE=R Aeftviy e aﬁﬁé{??ta‘teelaem O I*?“(S’g By
CRF2R act h.vi Ly, i i ionJbfSBR88ease B ESIr@e or itdeeres
"conditio%wm%%émﬁs%géﬁﬁ?gﬁg éﬁgg%%ﬁg?hﬁﬁﬂﬁggﬂbherein, a di sorder. _described
by the t ewith ofirochdiss ecthbpioRRIR2Rascade cithep tadiag &ithpylisordrp ey 15IEpble for thef er s
to a disorder., conditio r dise yv%gg S Y] | Sis@Berebibpet i ve
means of 3F€§WP%&§%gmfR%ﬂbgPEgP§é?%§¥ néﬁ%r n@?@ﬁ%%&¥hguﬁigfogicaﬁ%%

nani f est ato ‘@nslubfiof”hieclddes thasefoowhiths di Bl ladk of GREAY eqtiglly isg {qaussnef s
points in_the biological cascad i ther I I: i : r
responsibW@”&ﬁrmiwg’Ohﬂﬁg?Pgﬁﬁgﬁﬂﬁgggd%$?§%gh§ﬁ1ggﬁgggggéﬁg%’r&ﬁgﬁngd
synpt ons  génefiidly dbyp aifetion, Bhhiisitatich, dyriderml stirbjlec br by soherothat exvson(2) Thel ude
those for which: (1) The lack aof CRFE2R activity.is.a "cause’ of thi

di sorder @iseagnar giporeras sy oRsprEally RS E\ n %W?%%%tﬁ%?ﬁsé)%?}e g e hoérd@toﬁdgr
activity wasneiied 6§ CROFORIVEALthy laclb¥f CRIERCActioiey, nday nbr Ibd daatallpnslatisdtoi the er nal
stimulus or by sone” other cause, (2) The diseas o]gg'SOEden o] the.th
obser vabl diseash Pt Eaerderios thegtbssreable Batifzsanms ¢ eo?)h 23)&# égsaét“(}try LGP UE™ are
al | evi at eﬂarF ¥r §EEFRBhARL Yt E¥iutet BB tlat REulERTdReREsiw the\iss@e dr diebrdére In
causally felated to the disease or disorder or the obsery

vable .
mani f est athiorspech heeGRFR {clyinCricpRha cascyder 9nd hus Feuiolsthedisease SRpYLgE of he
bi ochem cg{sor(arr cellular cascade that results in or relates to the di sease
or disordef>th this respect, the CRF2R activity alters the cascade, and
thus control s fhenckmstedieent obthelintvewion, Ge pertidspefgide Present YELIRIBYE PRIALO! of

the invention kRRMERELEEScRiy! A HRSHBlads DY A b0l RVEBR AR Rfticularly
useful for the treatment of CRF,R modulated disorders. One such CRF,R modulated disorder is
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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only weak CRFIR agonist activity. Thus, the peptides of the present
invention are particularly wuseful for the treatnment of CRF2R nodul ated

di sorder swo@wexroch CRF2R nodul ated di sorder is skel et al pemdasb&osr ophy.
Skel etal nuscle atrophy may be induced by disuse due to surgery, bed rest,
br oken bones; denervation/ nerve damage due to spinal cord injury;
aut oi mune di sease; infectious disease; glucocorticoid use for unrel ated
conditions; sepsis due to infection or other causes; nutrient limtation
due to illness or starvation;.cancer. C A chranl e | BRI RB;

acqui red 490 ri8Eak F?f?éﬂ’év’ SIRGPBHE {%%%S%?)%fg%ﬁggidg;gésghklgéécc 1ob¥si_tdrggcf?ri ve
pul monar yyel ieRs@ditioERE)sis due ngddciivreotehartcadsas; nutrient lnitatiop dv @ iBRRSS Genet i ¢

di sorders; e.g., nuscular dystrqphies neur odegener at | i

anot her efEiicReftd SRafR IR :a‘fl‘rqeﬁ‘?onécf atgo ﬁ?ﬁmﬁolggﬁugifl gc? laﬁclﬁ %géfc %?ére%éou dtﬂls in
an i ncr egafsnQhricak RIeS dchsms TOM chupeivedRart Rilsgagestiadidordendi g i owssular

af fecti ng skel (_atai muscl e mass and function incl ude, but rl10t limted to,
skel et al dmstsenhies sneriodpEPRRTAL ilitersiyad TRICORAT R 226 AT S 2L P HR I P Rast i ng
resulting fr Oﬂ%d&%%&hépanm&édt,nﬁ@ SreaBthOOF ¥, CRER fR8ilated dioiedémiydener ve
damage 19 WO 037062269 PCT/ US03/01461 due to spi,nﬁl cgrd iglaik”yé b

aut oi mundisaiseastingbonenDissascoins canditiens affeqiing Saredng dey P ngEighifeg o, bone

unr el at .ed1o§s° @letﬁﬂ qﬂ?{f RS rodtEsd, Qubdt) Al kDo cidédiSlereadmRS:; duBtd dpiant
linmitatiof due tG& 111ness or starva ion, and space travel: and chronjc

at r ophy/ wewsd i injgry, natteioimuge otiseewsr of alofestious, disdapes nglBcocpiegid nisgt 0 nrnralgt

cachexi a, D, con tive:hear ' , TNl s@r SarvatiBascul ar
dyst r ophi %ng?‘ﬁ% F%P&ggiéﬁ%eor a elcg%é iofé%glédéﬁé&é% %gﬁlg%ggdrﬁ%?ﬁg?sassoci at ed

nuscl e | ogf)spadertrayd! Agaaidiermendreldiedbore lossiestaoperasiner alesf ingudeAF2R nodul at ed
di sorder includes digorders_.affecting. bone ' o {ok 15

affecting bonel ¥ GEer FHPOHBEY ﬁ'r?i?%gn?n(t),dba?ﬁgﬁiﬁgzogﬁl@%gu ét%?(}]e?é n???r%s

di suse dugjsberk lakBRSS  the Hé@eany, cilosletoryesitenr inelodingl dntt not riienited tel dsmpegensiee t o
spinal cord injury, autoimune di sease r infectio i ; :

gl ucocor t PegPHive et Biiluien Aupagedy t eclé?ﬁﬁiﬂfﬁuﬁ}%; qR %alrtsé{%ﬁlg I?‘%la?lﬁfrg%ﬁugﬁnor

ot her caugfgy, ke, kthiné, fBriodf loy) AGMeinteDs tiséang Ssmatiasdnditieaileon; and space
travel . Agé and hornone rel ated bone | oss ( st(é%% 0Si .S grf a §oméln eIsuded.
In yet anot her Iietiogiiothshtembpgdienty dig Heatpens ol £ RS afes: et

i sor der
i ncl udes Qi S0 &Fe%éﬁh@ ‘r?&ihés Bk dRE, RheABH ARG (6iafthitisih PayicEMS bstvaitinitlsuail ng
but not limted to peftension, ~congestive heart failure, damge to the
heart resulenmagidarthritiheart attack, ischemi a reperfusion injury, stroke,
nmigraine, nemory Lo A 2RShIRE: ShdlSRASE: ordE R Bnodangbdt Msorlidrkigcludes yet
anot her enbodi rr]%ﬁ'fit, g‘ﬁ%}éerte?@g%h%%tf of ra CRFZOR nmodul at ed di sorder includes
di sorder afefabolid digeateladncjulingtobesimehdidipbeiesbut not limted to arthritis in

particular ost Gft??ierttagcgt éri e%nb%‘c%gnentr, Bl% %&n%iltdof%réﬁﬁﬂl{t thSdulated disorder includes: pain

reduction; swelling reduction; allergic reactions, allergy; reducing body temperature; suppressing

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 a 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 CRF2R modulated disorder.

Insofar as the methods of the present invention are directed to preventing the CRFzR modulated
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In yet another enbodinent, the treatnment of a CRF2R nodul ated di sorder

i ncludes netabolic diseases including obesity and di abetes. In yet another
enbodi merwp oBle2269 eat nent of a CRF2R nodul at ed di sorder i RCTA$8F014pRAI N
reduction; swelling reduction; allergic reactions, allergy; reducing body
tenperature; suppressing appetite; congestive heart failure; stress and
anxiety; altering undesirably |Iow | evels of adrenocorticotropic hornone
("ACTH') secretion; controlling appetite, arousal, and cognitive
functions; and preventin termeffec f 12ddy

di sor der 5415054?&’8% u @F‘\?géf%la? Q%nﬁ“ﬂe?%ﬁ%?o{l?eé qﬁtegeﬁqggi ?Igtnﬁ}éT e ?e@érgﬁ!

"t reat Merdisordes bRbBpRtelyOthvead (EaWebadr saNiminCollegiateabivtionasr Rathsn agfused

peptide of the present invention that. .m tigat a : I | sorder
in a nammqlfaﬁhesﬁ%HPeEﬁeYen“B% eeErSi) ‘@76 ?lh‘h'ﬁu%e{ 5o du%t%ﬁgﬁgﬂaﬁoﬁggﬁg nt"

i ncl udes: yprieveptine @ GRER Rsanwdatieeier @b daradfinamatoc of the peptides and
manmal , particularly when the manmal is predi sgeosgq to a(%qug r%r&g CEP% CRF2R
modul at edkithi efoihel @reseUnVIRESN FRY SFENT BREEOJPAPHSE & 06 SRR §F S8aset?

i nhibitin RAW.Blisdndha ¥ Aekk f@ndhaicuRt CRFRabbddatal disedeisi ng
t he CRF2 ?r%‘}gaﬁ?dageggl%g sorng?% Innsof ar as thg:{ met hods .0 resent

f.th
i nvent i onreadily dientifbled For grampdnt thy PopHalicoRipR! HHF‘&tf%fddergp B5FE82269
PCT/ US03/ 01461 di 80 inell by E@nHHLE" gs hhateschBadi@lsit oPheviestér. Foes not
require t%’5?03%1%0%%?@%&&%%3m%%amgllgsng{rtégfgrS1bre£@ce(§rrpl 2telsy, ?hvlvarlt eder(see
Vébst er ' sediimpteh 268] bregivadye ddicotsednBrghenneRand dpeckeys dysgraphies, dgsilty TPhdhg o m

popul at 1 offrige o & EiiehdbprEy abiobeBple” vt 1 Kol ol BB HAR bR Mate d
admi ni st r gkivemaefofteopdpivh des remdss thetesmothtiorsearp b sislh of dpNAERNECHUSTEYT occur

prior to the aonset of the.s t of. th I; Jhe
popul at i ofystrRlty- j Shugy thp P%tfgn¥g¥’u§g§%?stl?eg ﬁﬁ%b%f %D%L@g%ﬂgﬁggaﬁgg ?f? s
readi |y i degmidskibmbl enit &6 fRmamplic of teergen ibanfiarbefdiaprogrssan afitkdifease-

devel opi ng nmuscul ar dystroph an be determ ned. i denti fyi tations
in genes &hur pregessiaqf auggulae ﬁé%ﬁﬁywﬂa%&n% HF%IF% mgyéc{rjrl%lls gv,ogfaarP llrege\glltégﬂsl y

di scussed, Duchenne and Becker dystrophies results fromthe inheritance of
a nmutation in the dystrophy gene, which is located at the Xp21l | ocus. Those
i ndi vi duaNaucleigfAcid Mlotegules j on t hat possess these nutations are at risk of

devel opi ng nus ‘\Tgcl, glreseing ¥SEAHOR R ther M PidestdiBleRAtidMdlecRIRP tHagdricade thepeptides of
n 0}

identifiable a uld receive the admnnistration o corrpos'ition,or uni t

f . k)
dose for mFofmua ) endofariapie theraos avitferably dm isplfed ey &S b?egé‘te@gbi Bl 29h e
di sease. ,Thus, esR! j;ayss 8 e RR¥er® finvé@dni 88 defidd U6, or is
i ndi vi duafigffl]ne ar 35\%85:'%1?@3@%%& S ERI%}%F% o A@i de.l\/bl ecul,eas ?I'rlle pr se(gt
i nvent i on chuplthetarg roy e avitieqiapcavicelinpsusk aeriides: PReciEslly AN PRARYPEHE des

of genomic DNA, cDNA, mRNA and antisense molecules, as well as nucleic acids based on

alternative backbones or including alternative bases 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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Formula (I) and variants thereof, preferably in isolated form As used
herein, "nucleic acid" is defined as RNA or DNA that encodes a peptide of
t he presewD oexnt i on as defined above, or is conpl enent &Cy/uso3/a4nucl ei ¢
aci d sequence encodi ng such peptides. Specifically contenplated are
genom ¢ DNA, cDNA, nRNA and antisense nol ecules, as well as nucleic acids
based on alternative backbones or including alternative bases whet her
derived fromnatural sources or synthesized. The present invention further
provi des ajyfsRqmRRt s&f, AB: 3@@&9@1%9@9% %ﬁg a&blﬂat@p kﬁ@ﬂek@ metifdds. UREEHdRRRET N,

a fragment of an encoding nucleic acid nolecule refers to a small portlon
of the enltaxaeéDbﬁAoﬁegrrﬁnté 6en rrgdibebripispaed Ih welkpewpmethpds, srdicaresmrthedy ¢of He
det er m ned, By, M SO
a5 to encofait,sf WebRRARS tiF ferne Vol LRI P sty DR ETRIb o HERET, Fe
fragment wfldligerieldotidss bebuild thyecompbteghodifiedeggesnde t he functl onal regions of
Lhe pept ] de. P AR e SAIELAN PR LG A LSRR 0 bl o
probes or specbithin apdetdmbls li‘t(et fdr igagpatiy aed pobe pirposas. r Aaatiétpiof scRPCGREls aos t 0
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of Matt eucsiitable 1aels, incldde, W O3 hOORRGD BBibHATiAAEN nhicledtiles GiEthe 1H6.C.A

103: 3185 3 (1981) or i ng .aut omat ed . synt hesi hods. In addjtion

| ar ger é FEER C%Waﬁ&lg'aﬂgﬂlgly By W%g’ﬁ?l{@ @Vlﬁpﬁiﬂ%ﬂmﬁéf%ﬁ@im%ﬁ% as
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the conpl etlEratoy |°f ithscprpiam acidsT so@ARISAi PG th BIok L Seqlsge SBtieg: iptskation cathbe
present i nygent \k/l%uﬁ@e)ﬁtrcf)ﬂﬁgt e Ectgﬁy BPEk bidagh. 5§uch§§bshﬁlt161%rﬁr%'tﬁ‘ér ArfloRCiahl €

| abel for diagnostic and probe purposes. A variety of such |abels are
known i n tiepmaieinsghnyingasn ewingdi fojd [sequepssl encedednby 8 Rusteice aeld diahige nvithie the s
herei n des t Jicl ude, but are not limted to, biotin,
radlolabelgﬁ'Qﬁﬂwggﬁléégﬁgﬁﬁlaﬂgkﬁ? e A skilled artisan can readily
enpl oy any such | abel to obtain | abeled variants of the nucleic acid

nol ecul es p&}gpg yg@% esorégptuls &5%38 Hokds primary structure itself
by del eti L§—[’tgi'rerﬂa-rrl-no acids incorporated into
the protein squhnﬁpndmmfmgphmamahmMKmmmmammbmnmhhdewmmbhﬂmmmdﬁ@h&ﬂyﬂmg t he
activity of otein., Such substit ut s.or oth te n sult in
P ot e na HERHAG=Ele” e ey Gl rasrels o BE HAGY OLCRERN Br Bla eckdiy ih g
withint h6w111Cl§hn&l&ﬂ‘nb ahedf siepe thefart e, Porasaiih chbv@nkntof tHrigRated, ipanfief

Peptides or i, nes ssi.n tides
P peptides w1h be most usgfru w%nle ?or kﬁ:r embodiments cell lines expressing the peptides will

be most useful.

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, e.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. 4

For example, the peptides can be synthesized with either an Applied Biosystem, Inc.
(ABD) 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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The peptides of the present invention can be prepared for a variety of
uses, including, but not limted to, use as pharnaceutical reagents for
t he treatwent/oaR26CRF2R nodul at ed di sorders. It w |l be clrearushvomne of

skill in the art that, for certain enbodi nents of the invention i fi

_ _ : , purified
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expressing the peptides will be nost useful. Because the peptides of

{:ﬁ;{rulpg 'El) are short pol ypeptides, the skilled artisan will recognize
pti e presen n TBY hes s &

synt hesi s7* e‘:roup ah usgg Irnéc%e\régl nllfatﬁr?féL rrear?ts}%%)s/dlur)llg ltsgéchn|S(?]itﬁleﬁsjﬂa\;\enaetfé tlknown

in the arsgfnthe%gg iRBndengy Iﬂysavagas bfithe ﬁh@s prcrbefctléle prolpkew By pippiadine 2) activation of

Spri nger - VeI , . Hei del.b 1 i
oo, "o g.the fspris HEra. ot gk dorgh 4 3B TiElhe %%4%4@45“?58%5?9@%2%62%%535

g6224\] égg@xﬂ%ﬁa@ of Bk alshi BbuncRﬁ@ude &Qm?tﬁﬁer?rﬁl&p(ldeglﬁ)ﬁ)is Amiholdci8s apastivapd, with
or exa tid

e e o e RSB B GR, Nep 18 7
mul ti-r @&t@&e@)ﬂﬂn@e&ﬁ@ﬁf a(diReede Syorptiauny EMissofvedrin Br adlwion élfeHBﬁHl b@}? | nc
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group of am no. aci 0 m no acids to the

ani no- tePrH%hf‘?é’rs “@fheéﬁétepsé‘ée?%‘”%h g aglg& ?%(ra(ﬁlg zfl){%kto ?orm pepti de bonds.

é\m( Qa_ gCl ds args &f}ﬁdpﬂ&és&g}nmﬁ:ﬁd&d with the PTI multiple synthesizer, all the Fmoc amino amds
enzotriazo 3, 3-tetranmet f

(HBTU) . Axgmpreh W%t@ggﬂvﬁw%ma@fcﬁpﬁﬁ e ié]%ltrt rl dge&](rgiﬁé@d hbj}? i's d| ssol ved

in a sol uti:db.05Bikdle FlmN: sﬁlﬂieﬁ@ Ipf(ﬁcﬂzkblseffrdnydeam)rrwnt(l&eEAfmoaammo acids (0.4

1- hydr oxybenzotri azol e R%B% y (e Vi 4 R a

addi t i onamDriEs ¢igopipe § Pb4 M‘Hﬁ’@ 0? @h@ﬁg eéhy o 5 Ermc L aci d

is formeg ahiRalibhRShadd IDSEYShih @ﬂﬁiubﬁh@ mieutylpynoh@nu@m)ead@d diThect | y
to the reaction vessel. The step of Fmpc deprotecti.o

control | eebth?te@(ﬁﬁ@e(ﬁlmw ggid rféef@fmﬁé et lqsl"’?é‘tanf)‘?élﬁltyl E‘ﬁﬁf’lﬁl 1?12 llSE)Pa Sﬁa’ﬁgﬁda

Ri nk
s nm?hmeggg§(ct?l :’tlcgs'l Ith\%lla ﬁox{ bbﬁse@ rfL o @% Pl &%rdté%ﬁ&ﬁﬁdﬁﬂduc%h&wfcb nahe pgtideuct

synt hesi zelthimisttuilt btea Riﬂk mdﬁlrﬁhleﬂégrtggl@girﬂ%ggl ng}r‘]ig 1% H@dﬁm@‘s atﬁﬁah %’ “@E’I fe°
are PUr Chasst QL ARUARAG0 O (R G i GBI WDESD. | 5 pur chased from
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 (Trt) for His, Asn and Gln] 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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Standard 0.05 nmmol e Fnoc synthesis protocols are used for synth

amno acids (0.4 mmol) are dissolved in a solution of HBTUy(ZOSSﬁI?/i,FrmC
N- et hyl meopbosazae (NNW 0.4 M and N, N-di net hyl f or mam decgB)/ombt h

addi tional N-methyl pyrrolidone (NVP) added. The activated Fnoc am no acid
is formed al npst instantaneously and the solution is transferred directly
to the reaction vessel. The step of Fnoc deprotection is conducted tw ce
The peptide chain is built on a Rink Amide resin since the Cterm nal '

d d d
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i oni zation ti mBychethadsginll keese insiecrts GaciPrd MEIBIC- 2Pt ‘1%8 AR

(E)Rlir ?gg ﬁ :] '8% gié;e/ %f' mtteg%sg ﬂ%y %g é%zngd ) Edntabﬂe aRsteRiohivedtor. T Riseexplessi@r aittor nant

ation of the peptides, or of cell
expr essi ngystelmsaatpepylbtessedlfs)r aaluam@oﬁt epingnggn s, Pé"c&??bf‘?fai’l‘[‘“t‘??z{%ods

are well known i.n fh gepe -
known in t“ﬁ‘éfo%ﬁgffmsn?s ?uchas bTC%% g%s E nor o% E%%ﬂlggtr,g Mol ga(;:) vaﬁgxrk%&gﬁllhﬁltm?lk

Labor at or padviivphdge I@@Adpl i N MaebepsmidaBYAagx@rogsio s g nygle
reconbi nant pepti de Sml i) psioPresas CUTBYYY %B@Bress

sequences encogmg the peptlges S p}ers]e\{l? e, EhCEY. ERRLRRoRES, Hichia)

transformed with recombinant yeast expression vectors containing nucleotide sequences encoding
the peptides of the present 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, HEK?293, NIH3T3)
harboring recombinant expression constructs containing promoters derived from the genome of
mammalian cells (e.g., metallothionein promoter) or from mammalian viruses (e.g., retrovirus
LTR) and also containing 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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that conprises a nucleic acid which encodes the pol ypeptide of interest
under the control of one or nore regulatory elenents, is prepared. The
sequence wbh opwed2ed ¢ aci ds encodi ng the peptides of the pPexarsb3/ingention
can be deduced fromthe peptide sequences di scussed or clainmed herein. By
met hods well known in the art, the isolated nucleic acid nol ecul e encodi ng
the peptide of interest may be ligated into a suitable expression vector.
The host-expression vector systens that nay be used for purposes of the

invention include, but are not limted. ta: i Croorgani cteria
(e.g., E.quewity of gichpmpsein|ij egedsd: X?Fé?rﬁ?vﬂ\?h%ﬁfctt ?her%(gf)eﬁ%?hngnw Egéé?a%xrd ggfﬁlage
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sequencezgpécﬁlg i ng t?le_ pept i deslof_ t he prese]gt N nveﬁt iton; %ﬁcﬁgties(s%clgas
Sacchar ortay eeteinsrychivaicty of mefaedslagies MEUdme eleeihg LA PR AL ERD

ressi on

vectors contai ,IS}H%& NUELER! LHEmSEGHENERSoBNCORIRY ahdiendpepleitiles podfidatien
present invention; insect cell systens infected with reconbi nant virus
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(e.g., neteaPPbRst Hﬁgﬁ%ﬁ arﬁrtger")f‘oqs ‘fso %{ectfcg gsnﬁnn‘%{r}ra#a ?ggﬁ'&\%?;%gée)% ez( e.g., ©

r et rovi r Ugrorea Rpudidll 1 28 of Ayakdhiniygestiuiowe at dnd ekietjndheat encodi ng t he

pepti des of the present invention. In hacterial syste at@ked.
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i nt ended b%g%_a}tilaﬁ oPGRLd éi?re?s%ﬂ"@st@ﬁﬁpém&&ﬁlirei:mé cexaomifepechiireinitiatibrasigals iR4 WO
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One skilled in the art: i 1aRh8edife G50GKALLITIE OV OGN HREAGIZEALLS Mnittidn
purify th prott el Rs 1by a variety of nethodol ogi es incl udi ng Ocsseiﬁt [ tvﬁ

puri fi cat isignalt etbhpbiconersof shie hnittasion sigailan st Bithhe &PERE IR CBIUHIIE™ Ghd
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i nsect prSP‘éf’ 8>§p €SSi on system tf’ue bacul ovi rus A. cal ‘|forn|gtg IIJclear
pol yhedr oghé thai pusic4RmNEVhe récombiment raetein, viecachievadobieRisr es@atyom @‘E’ es in
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peptides GROVRHE pleskilist 1 Hoeiht i%?\o g?ﬂéytc tggtéﬂéq?nﬁ?%gﬂﬁson- essent | ae! regions of
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acetylation, etc., require the selection of the appropriate host cell which contains the modifying
enzymes. Such host cells include, but are not limited to, CHO, HEK?293, 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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protein is purified by one of many techni ques known to one skilled in the
art. In manmmalian host cells, a nunber of viral-based expression systens
may be utwbiozm®e269 Utili zati on of these expression systensPOTiEN3/0BGUI I es
the creation of specific initiation signals in the vectors for efficient
translation of the inserted nucl eotide sequences. This is particularly
inportant if a portion of the nucleotide sequence used does not contain the
endogenous initiation signal. The placenent of this initiation signal, in
frame w t hyfiBe i CQirNerbRevaR B piftte bASEHN %%Q{lueﬂdégéoﬁﬁfnh%eve%%ﬂu?flg @elec?a%lé’vel !
as the addition of transcription’and translation enhancing el enents and
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but are not limt NILH3T3, COS, etc. and are known by
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stably express, pepti.des_of the present invention nay_ be engi neere 0
ski Il in tH@Walof s Hsctipy Blarag én Ftieh e JBeRsces Rfciterest I@Féﬁftnr%ﬁ???%‘fl}ydﬁtegr@590| um

phosphat e Farraihsﬁpq*ectwae @k tdRasRrMnARH gt RGpdst 3ATIRC HIAN. hpAlindeRgial € a
cell line that stably expresses the peptides of the present invention.

This is usItYQP’F*\}ltWW sﬁ@éphﬁybqsylérﬁ%ﬁeéesm A adening nhesnhgribasylgprséesgsen the
vectors whiph,,6oRtal §p @QQ&@B& HREp R LS SE R 1SN, 6, ﬁé‘iﬁm &116 Bandberused

pronoter sSequences, enhancer sedquences, transcriptional term nation
sequences, Wissé #adelngxhlzl@ markes istdh&, eptt nepres|hygioowkith endar tresistangs to wethotyexaty,

sel ect abl r The sel ectabl e marker may

ei t her be%%gﬁ%gﬁﬁgﬁgaf |n tﬁgﬁ %eﬁ@&ﬁ%%$&yas the gene of interest, or on
a separate vector, 25 WD 03/062269 PCT/US03/01461 which is co-transfected
with the (}%&lwenpggéﬂglsequence cont ai ning vector. The sel ectabl e

mar ker ineﬁﬁg—exp¥gssr6ﬂ—véctor may confer resistance to the selection and
allows cells t OAﬁtﬂﬁ)EHey that sra&gv@;t mcbgme \nﬁe: brohore Bpiopke ef ﬂhe pdfphﬁémﬁ'@]mﬁeﬁﬂtd to

grow to farm f.oci wg_ i n £ ag anﬂﬁ and, ex |nto k 1
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mar ker, i. expressi on of een Fluorescent Protein (G-P) allows for
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appropriate cell t or transfection in order to
fragments of any of the above.

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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allow for selection of cells into which the sequence of interest has been
successfully integrated. For exanple, where the selectable marker is

her pes siwploaxne2269 us t hym di ne ki nase, hypoxant hi ne- guaniPe&/US03/01461
phosphori bosyl t ransferase or adeni ne phosphori bosyltransferase, the
appropriate cell type would be tk-, hgprt- or aprt- cells, respectively.

O, normal cells can be used where the selectable marker is dhfr, gpt, neo
or hygro which confer resi stance to nethotrexate, nycophenolic acid, G 418
or hygronycin, res % e a 0 9@1

sel ect i veP§hqds ByEH nghhﬂi %1,11 %Dz}rga%le%ettgcmel eﬁH&%& gg%%%l [@gislhg%ﬁge {Nr esent
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human anttz%ggvﬁbng‘?‘??g@&hl@%?’n E&’i“ébo TepIRY F @%f%{é}h 0%102% aed!

fr ?g gegt smclgggh%qu@ S ey ced, ldﬁd rIgD acofnigX pitie:s skacppa |oir tiamb@a lightuetains.
anti bodi es

ycl onal or npnocl gnal uced in tra )
epi t ope bTeﬁHfilﬂl‘&S of pEgHERS %“do'f“%rﬂ?m&?ffl)ctaﬁ 25’8\5‘? Knppn 19 gagp |de‘I§pe @gsr(fﬂggi
utilized jneGopi gl i O, V\Patthmenssomrsawsmhmcmesm 05591 Qlat £585,0867
exanpl e, the expressi on of the peptides of the present invention either in
cells or ﬁ693e7(6ﬂ1§5693n762p@i$%379 1d5s3é807-n whi ch these genes have been
i ntroduced. For the production of antibodies, a variety of host aninmls my
be imunized by injection with peptl des of the present invention,

anti - pept Agha salMteﬂm anal og antibody, or immunogenic
fragments ther qbgﬁga S wit) of B Rptides GO preR eﬁx&érﬁioh@ﬁh bof an
anti-idiotype ’g 1? CO{O 1ecgll aﬁn&ﬁr#oanigrr%&}é\@l atg Oan |p-%e e’?l dfe)rear?tl body

ant i - pept dg@maralsigg pallslishds}btdgt pr(RBdeQBCtSeQ,I’ﬁ ofU. &rﬂait RAL VY ;98/739ﬁ7|8bc§%3é’§e i's
describ Edgg%z%;%ng (ﬁ{? kl airehlqcené(g Ogoys propeb SN is ex#eoqugﬂlgtaaoceré‘iﬁ' @Mt‘f‘on@%@oxﬁﬂ& mal s

i ncl ude apb , goats, sheep and "horses.
| muni zat R rREeR Wil 146 Furktkien Wehdonkn mm:RHRt e dancussedD@boye,l astigdtion 9f OBSR es

can be purified fromthe sefumof the i mze 0 I
ant i bodi efdeeh apiivaieh el fedd ‘{J?Xls SENBFHGeLIES E;&l?i/ %@6‘%} IBfﬂeél gp{brrgéte%%gs
that are wglde Spwn hﬂmbh%as%ﬁ tn wilioe 8 icRadrih guede lntaed adiepctioutis daswedaditis
Ilmtedto the we novmlﬂberldonate(i ni ques %}ogﬁ h (%t ng%gln
human B- ceft| depigable ta@ﬁﬁvattee@ﬁ dueds Hhen sqlertngaper r‘is one t eec of oy

Monocl O”abﬁﬁgg h}Bﬁkgat@é A¥BYieD G R 18R rb1FRY ROGLeaIA! aym@bk@s &,is ptelfﬁtaihlldthagthb 9G

| g, 1gM D confai ning either kappa o h
Techni quese;mﬁie be @dmtlvnéOraﬁHFzBm Prefeeahlynies P‘EP“&QFIFT‘IHB‘{J‘% @chféel%ﬂﬁ\%%&’f Ae art,

and are descr| Sa ﬁﬁ?@ﬁ]ﬁli&nré &aR97;
4,816, 5675 @‘glg’fo(li %62‘3% iy Bhifig 2 R e e a0, 400, an

5, 824, 307.100-fold selectivity and most preferably '1000-fold or greater selectivity. As pu ’hsh (c)l stu%les

have demonstrated a benefit of corticosteroid therapy in the treatment of muscular dystrophies, it
may be beneficial that a CRF,R agonist retain some level of CRF;R 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 CRF,R, over a similar concentration range, is
preferred. Preferably the peptide is 100-fold selective for CRF,R versus CRF;R, more preferably
10-fold selective and most preferably not selective for CRF2R versus CRFiR (i.e., the activity of
the candidate compound is substantially similar for CRF;R and CRFR). Also, in this case, it
may be more preferable that the peptide is full agonist for CRF,R while being a partial agonist for
CRF,R. 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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Assays Determning CRF~R Sel ectivity The pharnacol ogi cal activity and
sel ectivity of the peptides of present invention can be determ ned using
publ i shedwDesheprcedures. See, e.g, U S. Pat. Appl. No. @PeMA$99TB61 Because
CRF2R and CRF1R are honol ogous proteins, it is expected that a certain
proportion of agonists for CRFZR will also function as agonists of CRF1R
As di scussed above, activation of CRFIR induces activation of the HPA axis
Z;PgehlnC{easedtcorticosteroid production | eads to skeletal nuscle

phy. In npst cases in J ncreas I@RI%
desired, it i<Becte hHdsIp V\?l %?Elfmnaéet gmﬁ Wé%jgg\&gm S. 3\%@%5? él&g%hh%g ;s
peptide usefrl thfg%sag/baest;ﬁmtarm{;& m@f bé cofdREi2Rusinglulceall.eat mimgmangelrom wvelkh i s

not related to nuscul ar st rophy, f I
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CRF1R, nore prefer | d | ectjve S [ r n ectl
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subst ant i glksytvadine-3B(CRIR sdlEIERE aadh alstmﬁﬂ(ﬂ))nsehbm for GRF1Ri/ S REe rray be

nore preferable that .the tide
partial agonist© flﬁFmW&%’yglPéﬂtdﬁ aﬁté‘ﬁfes uﬁ‘gmfﬁmi gﬁghr%e%s \&ggv%g}ﬁ%h t-| n
limt to tduenSeinBwWEve CeIERecOissdd kndwn e/{thadxe ehleatocdiffoeriitd agonfsprndruscl e

atrophy, while fhe anti-atrophy eff ul at ed .t

:)e enhgnf@dagﬂﬂsﬁ biadiag & H@SC’PPF@ B%%. S&Basﬁ‘fasssﬂs 1P°1F£rt?ﬁgtegs {)}econ&ﬁg’?gbe ag: g

o readi RE ti 1

GRELR or L e e e Bt 57D 0%/ 060268 e

PCT/ US03/ 8di46ton Ecibe¢HER by fsasyEing fhereresuonPsestivity S5 eampR S5 et ecn

CRF2R, asélcﬁ:ﬁ?arfprgnsﬁgcu Itp slR, the assays described above may be conduct ed
using a c rom a cell, which expresses on CRF2R or .t he
assays can be (Atsrdelsmbeijmvthtt hackgtoensowetionahoves GRFRE apear (ere thf%ﬂg&everal

expressin oth forns .of MY begnogl
r econbi na&fgﬁanf goef WQ’étlf’?}‘é\{:R EB)P‘S’ of‘%%r%ﬂ“seb%{dﬁ%b%%h Ay %g%gggiéhought that
Q' t Er nat i ggin‘i/sx a¢ti|‘vaﬁ&iﬁofmalowfs the GRIERoC OIFignpiTga myrcé thelseprtiowrey s ERIfdeAyRRE
ackgroun
J thesrlle%gsas'ary ppra?h%v%gec%mpgnengearé %%e%\gxtt o tl\ll\ehf)ﬁpcular cell type. Thus, to assay a

particular peptide of the present invention for CRFR activation, 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 Gos 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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is not of interest nust be subtracted fromthe signal obtained in the
assay. The background response can be determ ned by a nunber of nethods,

i ncl udi ngwelmns22ed i on of the signal fromthe CRFR which iP€TRISD3/0f46i Nt er est
by use of antisense, antibodies or selective antagonists. Known

ant agoni sts of CRFRs include, but are not limted to, antalarmn (CRF1R

sel ective), antisauvagi ne-30 (CRF2R selective) and astressin (nonsel ective
for CRFIR / CRF2R). To determ ne whether a peptide activates CRF2R and/ or

CRF1R, the assays are typicall el | - based;. however d-fr ays are
known whicells gopiactss I“@thtaocoﬁF?]fcé’F%ﬂ‘H%a&%’ %&8%?1%1? Hn 1°E§%?t1’%§45%% lfé f‘gﬁﬁlﬂeﬁ?ng as
descri bedpahoNg: inGehdes HAFLILvaS SaxBreitd1bE boterol bemmuiadtisdfidicaestiaat themgptids | s
whi ch express CRFRR or CRF2R with a pﬁ%ti de of the gr esent  day eRLlk QR 0T
control andncrrasisgcANE by eqms, RechapisHt eOt@ﬁﬁ“tB‘é KRG gt he expression
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pepti de ag@gdg;itﬁhgeﬂaggqugmgjemcifﬁﬁse, t dheupatdewsyntistasah gokvth doepemer fhietesseat i on
was neasured. Assays far neasuring actiyation of . th ' ' ways
are knownPIpiging {es-aforeen giporesgeni bqiein), £f ﬁl:égg’(? rf?‘g%im\a}\ﬁet ﬁ}%gb%g%[é %(gﬂ%f&? %‘2 g
present i Be it}%gpep{i&'es, AheBvAof dpRricietdns egprBssidnecapbe paneitatahtd detsminedhd or

i nduction of cAVMP. cAMP is induced in response tB Gs Gt i Viﬁbr'tggcfvagqﬁ@use G
i's acti vapetddy abibiydpinsrasscorAMP lavaia AnRERICHRS A% BePlide s AR B AT ey be
exerting 'bkﬁReffect t hrough CRFRs or by anot her nmechanism two control

conparisons are relevant for determ ning whether eptide increases
| evel s of CAVPThG eellsctspfhin this afsaYaareFémmnec&%ef%Hﬁt‘&%ﬁ?R 58‘?&%*’8?% %C“c?x‘fp

| evel of g%&#?%%%g}%ggﬁg uYﬂé%ePliﬁ BR RERLLASssARbréBabsAMRetselRhctidhal r@pldD

03/ 062269 s contacted wth a control conpound. (i.e.,
the vehi chichgiveha ehtisib@lypepificas résporse &sGRY etgne of fore HEH pae; g‘baq%ﬁtoﬂ’é%s es
CANE LoVl sod SR Lo R EGRLIAINSOmIRUER Kipuhaticain dhsh tho
the CAVP Lgighisg Gfie HgandRFRlisx dowssiaighe edckptbi peupled doaoic Bnysicplish g1ofitigd © s
essential lcgntéig,%egoaftg}aelgr)l(lgn%p (t)r tE) ri]nat'érac!ttwit?]losFg%alﬂl%tproteins. For example, a wild type CRFR
or CRFR fragment 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 Pharmacol.
Sci., 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; (e) 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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express the CRFR, where both of the cell |ines have been treated with the
peptide. If the peptide elevates cAMP levels in the CRFR expressing cell
i ne rel awbwa/o6126¢ he cell |ine that does not express CRFRET/USH3/B1465 an

i ndication that the peptide el evates cAMP via activation of the CRFRs. In
one exanple, cAMP induction is neasured with the use of DNA constructs
containing the cAMP responsive elenent |inked to any of a variety of"-
reporter genes can be introduced into cells expressing CRFRs. Such
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fusi on pr dtetigl., 1SPSp:49t4 41;(19%40 %nd Varfleghyeh, rwdcl‘éﬁrhschs%n In Vigrg: Cellg Beg9

(1999). Tr}golc% 7§6(§f'6’f6' gg@ so preferably possess a nunber of
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response by CRA omrigthef @rmakhmadayfor beerletalemmhl astopliyp are dapen i Hy aat stghorig

i nducti on tf?ése %Iesgag? tﬁg tfgifowgn? n@fm{n&ésﬁ%}éﬂ’or{' ﬁkjg Qtlrﬁlgzﬁ;ycﬁgl\’/@{s Y izaéz{) G

protei ns capa eracti eny
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or csont | B cbah ot 4P ot SHPHG BRI bricastt JOV B BRI eE D For

exanmpl e, mgelss;. Qhorakelrt als.415960 €103ty BRIWRId, BYR&IdX 98NSporss Exerc., 29:197-
206 (1997). Preferred animals for these models are mice and rats. These models include, for
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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i nclude both in vitro cell culture nodels and in vivo ani mal nodel s of
skel etal nuscle atrophy. In vitro nodels of skeletal nuscle atrophy are
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pot ent i al , rembfedc (Thizsrleadrvass thdionwat hind Iulilb musculature resulting in atrophy of these muscles.
Typically, innervation to the biceps femoris is left intact to provide satisfactory motion of the
knee for virtually normal ambulation. Typically, in untreated animals, muscle mass of the
denervated muscles is reduced 30-50% ten days following denervation. Following denervation,
test 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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i nfectious agents (such as viruses which cause AIDS) which result in
cachexia and treatnent of an aninmal with hornones or cytokines such as
CNTF, TNARyolso&269 L-1, etc. which induce cachexia. Mdel CofuShzonsl
failure-induced atrophy include the mani pul ati on of an aninmal so that

heart failure occurs with concom tant skeletal nuscle atrophy.

Neur odegener ati ve di sease- induced atrophy nodels include autoi nmune ani nal
nodel s such as those resulting from imrunization of an aninmal with

neur onal conpongnts. Miscul.ar dystrophy-induced del g of _atrophy include
natural or nan- deglb‘é’ﬁgrttlic%‘%“ﬂ'?‘&idndi?g’g%' nﬁ’ﬂ%ﬁs %quﬁ'ﬁﬁsaﬁl a?flmﬂﬂ‘/%‘iag%‘l\;hglps%ch
as the nufladdcemic@ll tb iR @y Shin@p .4, 02 hey/Midag bf GeLahicthakdhetih ehdMiokiARUSRer.

Ani mal nodel s of skeletal nuscle hypertrophy include, for exanple, nodels
of i ncreasewicallyip upiieatsdoanipaals. gleletalmpselenass it fedpced FOPRG folipwE e Javsst

rewei ghi Ngadk@hbiBNbRDadinifis$HRR. EoARRIMntly Wl Ok RIoRHR BlucobfHbdid baihlsRRtiA! 2
nmuscl e whi ch atrophi ed because of transient nerve damage, increased use of

sel ective Weisrepddes due adroinisiesrst ¢-g-aby drection £ dy rronduons lvpaNcioedetesmige their
conpensat et h%ﬁp gfutc&%& )d'-in%tf&g& €asRAl MRl aﬂﬂ&ﬂlhbr.' zagd Qi enlhe IBEdagsed

| oad pl ace he nuscle an hypertrophy resulting fromrenoval of the
gl ucocor t i gudedortifeié radgfinigration t the ekigni atl aendhy ainr tbp laffectedpurdey sdanahyizedahs
at rophy no i jati rve denervation atrophy nodel,

gl ucocorti%egl&g)-e?Elgt}’gg%&é{]%g%ﬁ%}%&o%g?ﬁ and the | eg casting di suse atrophy
nodel that are Tigdsg castiegddisuse htwophh exodelétailes bastiogone el 18g Dfdn apinme from the

denervation atro el. involv anest het i zj ipal follo . by
he sur g ot PERD Bl BB foun dFpt Bl R B i filed AP plif e 8% me e o
nerve, e. gFollowihgndatengd, h&t petidas iafe Mirdinieteied HySiajeati@dopp contintdiseinfusidh vihe

m dpoi nt aJ ong the femur agnd.a 3-5 nm se t is enpved, Thi.s denervates
the | ower H¥ taith%'ft mmrlawwpe@@rﬁ?%g Tl Al 8&% ef?ﬂﬁ@é@ﬂrﬁﬁgeﬁ @dee
Typi cal 'y, castpein¥iatell QReléta Mwem‘u@ggs Rev@ious tings fcﬂlﬁ%in@ﬂ%@istiﬁé? tHRY Ex¥edn€l 6f
satisfactory notion of the knee for_ virtually normal amnbul ation.

Typi cal | y, 2forhyfRitheaffesigd ampaes is analyizetasdlesrpibed 2Pove for the denrayalign B@dshuscl es i s

reduced 30-50% &R Aavisy bOht QYA pESRRAEE VAl BeOdbnvdn@intlP WemshsHEBE LYAS hiPRssay T €St
peptl des are adm ni stere 1 nj ection or by cont 1 nuous | nfusi on,

d e.g., by )
e.g., via dasispediodest e abdity ainp s¥igict ECTpROYRGSLIAPCLRasqbone Aplige, mp & daptity,
CA, to dekggm«f\e Jf@ﬁdt{as&fy% %ﬁ‘?e %i&@%ggéﬁqggagﬁ ~induced skel etal nuscle

atrophy. At various tines OW ng nervation, the aninals are

eut hani zed and Inghepviriggomired ras sssay esixtinostb ol d thty @pioddriectormized baged 2 trhaths,

denervat ed n o I - S d

connect i ve Pl RSRANE R M8 Sl Rt ) EHSF oo, AR FoBpd S 20

nmuscl es i sl?cmaahg,sz eld/of dense‘l_xauamlbe, mbmumééﬂgddahgnarggs clray lzb&s>sptomemy_sd]>)éA) or

cont ont . - RETHHGRYIEY PeTRCATRETRR] POCH or BIE8 Shp il lohBhin A ¢ 1
Alternatively, static and dynamic histomorphometry 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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The gl ucocorticoid-induced atrophy nodel involves the adm nistration of a
gl ucocorticoid to the test animal, e.g., 1.2 ng/kg/day of dexanethasone in
t he dri nkwogsmex2ey. Typically, in untreated ani mals, skelPeraiSosrumseél e mass
is reduced 30-50% followi ng ten days of dexanet hasone adm nistration.
Concomitantly with, or follow ng glucocorticoid adm nistration, test
peptides are adm nistered e.g., by injection or by continuous infusion to
determne their effect on glucocorticoid-induced skel etal nuscle atrophy.
At various_tinmes follow ng | ucocorticoid adm ni stration, the extent  of
atrophy in t%enﬁ?ria%ct‘vétgl ﬁu’?&%@gﬁ%beﬁ‘ﬁ ?’S’l%&at’a?s whe, 5P4 B qthgbBEmer R hig
deneL vaéI i anasm'?d;al .Thmpediiﬁg;m@ hﬂmh@fdiiinIﬁ(élﬁit'r Qﬂﬂwbmﬁﬁ&,h@aﬁ%/Gzlitl’i@ﬁclpﬁéfoirs{l?
one hin eg,of an aninal .fromthe nee down through the foot. Typically,
nuscl e rras%sg[ihg PREE 585%6(1"4’0]@/%1%3 F%a}te‘{fé]ﬁ‘ Riyyicalytonditionof ghe subgrct. $h %‘{:}atl‘m
casting, tefsiteapfii) €lehamitotebicitrdik BieRbyyr dn), 88 LRBIfRdoRYee GO EINOHS A
infusion via inplantation of an osnmotic m nipunp (e.g., ﬁzet, Pal o Alto,

. LEEY . . e . .
CA) to det®FfFPTET FRBlPeEithe selubiity elgthe partidenyercie deddicstsnas meimpstorised
atrophy. Afor YR dodtpsitiof® Dk Akl 1RWiRhel £0mEA3Ld MY foli i %&?Aﬂhgs% deffnfRNY 110
the affected muscles is anal yzed as described above fBr ‘the"denervati on
model . Boneatgcand eiffietivsf amgyat sigjceerdlanse ptithdibs pecsentlieventiny.e nSpalkier B, Guide to
denonst r at g, usichg: e t AN subj.ect
compounds oy snaict 1 RERLpiERLARE Kl oG 1R, THL G Y8 G 3L
assays i s ¥); Spitker Bo (wirezeliniatl Taigls aRaven AresshBtdoWawi ¥ak.d9D 7, egd. 93a101a€mipy

six-nmonth gl d rats. var b ect.om ze aged, 2. hs hen d once
a day sub cg'f gnrﬁl elg usz‘ﬁ%[’ \e/éhd?hﬁgdet”é S ? m%’ﬁ%%ﬂh g‘fec{')pz)lt‘)lr&gt orr?ﬁ'Pépﬁgfi? & %51" gt?lﬁ gggqe Rdy,
bone nmass BXBorT.d8psglty ed.amieey'stEasyr Bdatiyn UBdincgihar gyd XPradrite abys @lipicoiet ry

(DXA) or eri pher al ntitati ogput ed t raphy . (pQCT), or nmcro
conput ed t 0%5%2%@ THCEG PR Y é&ﬁgt %ﬂ’ia’j?? a f%&@sa}g t“&f&‘ia}ggg’ pp. 50-56; R.
hi st onor phuitetiday RC &Raffoend P& W dCONFRAPUHEipleh & GoRdrGIABIRIRcoRSE) ESpriv@t Vg Q!
formati on. Anot her aspect of this invention 1s conpositions

Co sjtions
whi ch co_n*pl?l‘?vgg?&(g%ggappsé?'@o'and effective anount of a peptide of the
present inventimndd@bA td e sAbRABIFREE el GRIpbHa R O Rt RIbfecCRAVEBA contah andar d
pharmaceutical fornulation techniques are used, such as those disclosed in
Remi ngt on' Rramprgtisalbetcrrighle Sevighcdle tavmcehpmsreusenligeomplaryricsase osd Pa.
l'at est  edifetdd) - mehns SRl ¢ ndRd cGhlBblkisyk Rf i drRais a8 e@lg%)'s’lﬂgtin%fsuf)%ces
peptide of the invention sufficient to significantly induce a~positive
modi fi cat i WHCh Aretsyitalde fefi admamistrasiopdo ap agined, prefietably| owasmelighort prasably a
serious si ef (: Asn L QXI CI f Vo 0L I 90, | i.C. I esponse)
h | an ani g 16}l BHGRBRL @A i bt bl AP coborfh F B EoREORN
need t her end capalg@of being commingled with the subject peptide, and with each other, in a manner such

O

that there is 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 comn
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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WD 03/ 062269 PCT/ US03/ 01461 conmmensurate wth a reasonable benefit/risk
rati o when used in the manner of this invention. The specific "safe and
ef fecti vewarmeea269 wi | | , obvi ously, vary with such factorsPcagisphiel461
particular condition being treated, the physical condition of the subject,
the duration of treatnent, the nature of concurrent therapy (if any), the
specific dosage formto be used, the carrier enployed, the solubility of
the peptide therein, and the dosage regi nen desired for the conposition.
One skilled in the art_ pay use the follow ng teachings to determne a
"saf e and RIS AHBUAES: THOEO0Y BEHEEIIRY RVIORE- fﬁ?ee\gaé?ﬁ ISpiRpig elinsn and

Spi | ker pho@ghg%uff& sofgtibmyi cal St udi es and Devel opi ng Protocols, Raven
Press Books, d., New York, 1984, Ip 7-13, 54-60; Spilker B., Guide to
Clinical Trial sTheF@éWﬁ opp @barmapqugicallypecepiblelcarien g be pisd imgonjeetionopigh ghe C, |
and R Sti , and Co.
Bost on, 19%@%t COﬁgéund%J\%gﬂl% cjlDS el g G}Lﬂgﬁ'.ay L p@gldesédgbhg&%ﬁ%ﬁwﬁe nt :

Princi pl es and IPﬂmﬁtlec@ poptide]is b?ahJeCtPhahme@treﬁbyhaam@l:eﬂmﬂmptﬂ@s cargier ed.

WIliams ZOQteyY ] 5ﬁ)%§d10 l?@a %Alﬁg F St %%%ood cgﬁﬁatﬁ)ije go%]’md% sus é?ld 'gglﬁvthg I—B@fc fa

and P. M el pl'es in ner al armacol ogy, Spri erl ag, New
Yor k, 1988yh1¢phasb8@n2(djusﬂedtcaailxduﬂ4)n to the subject pept| de, the corrposl tions
of the subject | i nt ai

nvent i.o eutl cal ly accept.abl r| er.
The term "phar ri&c@ﬁrtﬂlcglﬁ’fl aé@@%eﬁfl%%typa%?r Prers™ias %r ?elg%re [Nt i mrsre%thon one
or nore cotmaatté btlger§@taird1e@,rcelllumm dnd itk Iderivadivesandls g@tatﬁn@a@saalcaﬁm nglfate,
substances ch.are suitahle for m.ni st.r t|ont n anial, preferably
a manmal , tlﬁroé]fs’e?yé efjc gils, ﬁﬁﬁtlf %’F@C eefnp %B%%BF@?%SO?““&@S s]ﬁ"&s %%rf”el n,
means t hatlsétbﬁc %H@@%ﬂt SyrOfent il WHENOPIdf@E catiersCRPHAtR R LphiAGtration
comm ngled with the sub ect Be ptide, and with each other, in _a manner such

that t her enfladepropyiers glyeqlosihypieatsupuralidanssethanch-and yesagg pile Hrpferably, the

phar rraceutﬂtﬁﬁhacetttdagwcéatabtét EcarGQPAS| ddnPdsiBAET fRT FaRateYal US8mbdiftHabhons.
Phar maceut’i cal | y-acceptable carriers nmust, of course, be of sufficiently

hi gh puri tgﬂnmmewflefaptﬁb@nt?(t% Ppweieghkplche (ptal §omppdEen-t hem sui t abl e for
adm ni stration o@ﬁbﬁs’gbf thRif rlﬁt h@l?'a% roviiRd &n RRiEAGHEPEN¥ma Auman

bei ng treated. o xanp stances I ch" can serve as
phar maceutusedhérginae dept ddshge foam| i tse?f emposition nHdieinyentioh epeioining a anughels

such as | aC%OS%la # p?%g tl%@cdxj ﬁ#&ﬁ%%& ad%ﬁlﬁirs&gt?o% to Carﬂuﬁ‘ﬁ gtgfe'?ablfg%{a%ﬂnﬁnd

pot at o statch, ce erivatives suc as so m car boxymet hyl
cel | ul ose, momt;lsryﬂera&@ latlime suajadt netahyihgle eloke)| wsadingomdgroddmedied quraatich,

I't; I t al A i i
crearate;  DrteumeliTRoetteplie b om BELoTmE R Hlutel I 1 (R cea
oil, ses aniﬁox@IﬂrefeﬁthlWﬁoml dbouL 05 ingid alﬁ:tld 5@0 hgoinotehgetei iR fropphboat ¢ nsgioh as

propyl ene col ycer, manni tol, and pol yet hyl ene gl ycol ;
al gi ni ¢ act® gu gs‘?% P@Pgée%ft}: 512 the Tweens(r) wetting agents, such

sodi um lauryl spef @lufposi€iohOs1 RS iAERFAbS mal b8 IO kdyNEF 2RI 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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33 WD 03/062269 PCT/ US03/ 01461 tableting agents, stabilizers;
anti oxi dants; preservatives; pyrogen-free water; isotonic saline; and
phosphat ewbuwBfex26s0l uti ons. The choi ce of a pharmaceuti calPCyAsoveRsabl e
carrier to be used in conjunction with the subject conpound is basically
determ ned by the way the peptide is to be adm nistered. |If the subject
peptide is to be injected, the preferred pharmaceutically-acceptable
carrier is sterile, physiological saline, with a bl ood-conpatible

col | oi dal suspendln .agent, H of which has_been

7.4. In p&HPculHP) g[p‘ﬁ]%ﬁr??ﬁ’ééh‘tlv PrAcaEEsh PAeE F&é@f.@%zgff &9%@?%

adm ni st r abkBMuctib e BRI nSUERIS] DSdE Fhess 2da@ditiod Qs%)and its derivati ves
malt, gelatin, talc, calciumsulfate, vegetable oils nthetic oils,

pol yol s, al gi ni VATigus cPral Aesesh £Piansy eats bp "§%4 uprlgAag -‘é’ﬁbl%) ifj fopras as jtalletyni ¢

saline, ang Qﬂésog%ufers %d"‘ﬁhﬁrpovﬂéﬁf e‘TBé’s@ &&I FdrRE Scohﬁbl’ns@%r et 8h@leffective
adm ni stratlon i'ncl ude propylene glycol, ethyl oleate, pyrrolidone,

et hanol , amPuseawallyott leasorabpesr Hbi 4n pméerabéhémmew i28% twabﬂ%éB%aEf e
carrier, 0 er.a 1 t
d%{}ﬁwe' g‘%bltels %hlgeotE%r?%F:ESQ& taflet a‘ﬂﬁ}a@ssgﬁt@ﬁ& QBateq, CsngB‘rdoﬁ d, ﬁl eas

about 90% corrp05| tion. e conpositi
| nvent i on apedpraf emaltiple-gnovesseld icontaining dmia@e fodrders, Adubriggmel hb}uentn,, a

"unit dosage_for ¢Q 0si tiqn f t.his inventi 0 unt
o a ForaonaeEryonafvfudSERER el Mokl Tpall b BGRL A Mo ST
pr ef er abl yagantsrannnlhud ofalr éospgee f@nabinylude hagneous sadbjtims,, emnlsams,l mgbmsdmse

according t 00 dical practic oSiti cont ai n
' om about- B BRn T o reg R foop b Bl TG00 e irat ETBTET araBI VP a
about 0.5 p’fﬁ)atr&loﬁbQldéon5ﬁ)ﬁtddgfroﬁ\i0éfﬁerpéseérﬁrg’ibﬁtﬂesf raaih @helidind so¥able® sopbast 30
mg, of a peptide of Forpula (1). The conp05|tgﬁ s of this invePtlon may be
in any of PIcspafafiEssy cppistiyingsaseity, suapAndingsagpnts [SesSWeekmesy FlelingAens:

topi cal, NARRIng 2p&HE Kd Qivobiak ey al admi ni strati on. Dependi ng upon t he
parti cuI ar route of adm nistration desired, a variety of

phar maceut i cal | Theabampeenicaly-acaaprablercarrige pyitiRls doirhs prepaseionrof upingospes foged
These | nCltHQﬁer&Qi hdniBstrhd AUrd wellih &% i in gk laHe N diets G/}ﬁéﬁl@f E&ﬁlﬁﬁe conventional

surface-active agents, and encapsul ati ng substances.
phar rraceutnhemalcyma@lm-qp@lmbleradﬂw@tmy inget dilentgdewsh agh¢ r@lcyalrb@nate sodium

subst anti a%a}b\éﬁ%@t ﬁlléj'ﬂ’ﬁ{O? Y?f]pttog: ah&' eﬁ't'ﬁg%R ' ShendGd 'sYaﬁéhy g%iatlh hﬁﬁpgﬁ:té&sg;es of

Formul a (| € anount carrier enployed in conjunction wit
For mul a ( |disigegtitdeudhsas sthichc plginic tad pnd viwerrmelpseadtlirpaits guentd mpgessium

material f (t)r nged erws 1élcr1 c? talé3 eE}llgglr{tt succi: Sag SHICOI’} H x1d8 Qi!i”bg fugeid) topg'@hovg%ow

Techni ques NPpOoSi t| ons ' f or ng dosage Forms “use nmet hods
of this i rwajathCabfethdﬁ(SMer héxdure. Colormg agents, such as the FD&C dyes, can be added for

appearance.  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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in the follow ng references,: Mdern Pharmaceutics, Chapters 9 and 10
(Banker & Rhodes, 34 WD 03/062269 PCT/ US03/01461 editors, 1979);

Li eber marweto3mb2269 Phar naceuti cal Dosage Forns: Tabl ets (1®8T)ysozomdeiAnsel ,

I ntroduction to Pharmaceuti cal Dosage Forns 2d Edition (1976). Various oral
dosage forns can be used, including such solid forns as tablets, capsules,
granul es and bul k powders. These oral forns conprise a safe and effective
anount, usually at |east about 5% and preferably from about 25%to about

ent or | c- coRPRATeSlrGh BBy TN GRTB R L af bokhfebuine

colnt ai ni n@&yp‘td@b{c lBTefihﬁﬂ@d’t sl., J byl Ezfa(iqyreﬁ., 4&13541_@91@1982). ditlselr @bl@gm&t}m@@@@t s,
col oring agents, avoring agents w-i nduci ng agents, and neltin
agents. LiBed areopo(;y-léég%@ganqz SPdPolypcd 'H%Xoééﬂ?e&f‘geréegl {‘}f PhH@ACSYHTA! Jsighs as
suspensi onggicat&Pdveld, ARpoRREyRhe @y&p%ﬂi@g_ws reconstituted from

non-ef fervescent granul'es, and effervescent reparations reconstituted
from ef f er vescehie lgedion sreleassamsohe ﬁlenﬁt?@acéuﬁﬁaﬁa&l igisptingniths, duodenum, the

preservat i MRSem S3FUhS if yhy gr AYARES intSHSP OHEi R ALLHE St rggrhgﬁmﬂé forsBRbRNEr S,

mel ting agents, coloring agents and flavoring agents. The
phar maceut Whigh [will 2ot elissellst dn dlaer ptompchs (vet wBl eel¢ase theh masrialp iy Hei rdegumyag t

dosage forge LAk, RELALAL .ﬁ»&*&@ﬂ,@,tth@%eie% Sy :[ﬂe-&é@&weué agfeua%f AL bomidP! et's

typically COI’VI%lI‘I Se conventiona pharmaceutical l'y-conpati bl e adjuvants as
i nert di | venireymeny cfithersbyc plotsiction ofathb peptide, (os vatiantnor darrblerratad  thevbinlogically,

| act ose and .cel | ul.q e; i.nders such as star.ch glel.z%ti.n and sucrose;
a}gyo € 11

. n .
L. Ve mati the stomach environiment,. sich as’in estine. ’
di si nt egraarﬁ% LY arch, “al gi ni ¢ aci 4 BN d" EX 8SEar fel ose; lubricants

such as magnesi Tdrensatectall ghasric sdsaantes a@acitihgdmgertnadide toG@tilebanpld Suis Iprefigred.
silicon dioxi df c? be used to.i rovg. fl%w characteristics of th(?l 1powoler
m xt ure. PIER §T AFeP'E, CONIOR 1BRLt PRSP E1ah fledisec A THEICAPARMeS sy colwiose
appear anceaceieein@Nens @i hautetyphgpyR@aiiiceilulsc phtasatd SEPEPMEHYE HPMCE 58y i n,
and fruit flavors, are use uvant s _for chewabl e

nment hol , epperm nt, ful_adj

tabl ets. cﬁ%@ﬁ?&ﬁf Pyl optatecRlithalate &M Ghdiagh L MR e B sed
above. The,3glRL tdQP), Bhdmsk T, $hdeSIBORENSKelladleNRRISoaARzsSASPBE 8ked as mixed
considerations |like taste, cost, and shelf stability, which are not

critical f@dms. the purposes of the subject invention, and can be readily

el ude Che-popt e el P fade Il SRR mub i, PEPMLAL AT e e

agai nst t hEhestharmeastutenally-raseptaine caraersl syitable feeprefarative obiswhagimpeditiaps aeet welb

o) 2 L e SRR oo LR, TR0 bRl

Cener al | y, intlhée ethewnl.cgllycenwldpfopylend glyicat.opiletiplleant eglycob liguil sitctcae haoehiiol efid  at

l( g)a S;[ nﬁin gi \%’T%l)t%rﬁt g (gro at Quespgnrsf())%,e itypicrgl)l s%gp%lngmgi; tasg%\rllt]; ’inmger %16%@1 dceﬁﬁfo?et, ySOBﬁl[il‘[ﬁ ts
carboxymethyl cellulose, Avicel® RC-591, tragacanth and sodium alginate; typical wetting
agents include lecithin and polysorbate 80; and typical preservatives include methyl 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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proteolysis; and (b) uptake into the bl ood streamfromthe stomach or
intestine. Also desired is the increase in overall stability of the
protei n awoonerease in circulation tine in the body. Exaeplusss/eficsuch

noi eties include: polyethylene glycol, copolyners of ethylene glycol and

35 WD 03/ 062269 PCT/ US03/ 01461 propyl ene glycol, carboxynethyl cellul ose,
dextran, polyvinyl alcohol, polyvinyl pyrrolidone and polyproline. Newmark
et al., J. Appl. Biochein., 4:185-189 (1982). O her polyners that could be

used are poly-1_3- dloxolane d pol 3,6-tioxocane, Preferred for, .

phar maceut | cal TEaGEoRUon AL FORUABLARE, NSk & PORPBIFA BRED Jbrubicct

moi eti es. elfieby ﬂfbadht&ﬂ 1acyingrcﬁi Goecadinyg diehd h@nﬁdsnmm tht Rpide® lor bplﬂ%ﬁta] ne
(the duodenum the or the ileum, the large intestine.

Ski |1 ed i rSHS obike RUGechy el HBISTRIP e L BHEL” vATCHAY Ohdt TSSOV | n
the st omachpliyRbr Widkdcribed ﬁﬁ@ &. PheniBiptichidn Setial RE. HHOSIEMINS &L cotlppgnbar e i n
t he |ntest|ne Preferably, the release will avoid the deleterious effects
of the stoRelefe feneiamplermtations. Taamer sobifiops.cebni oplidst Tiheee iopisel qEpEgions
variant) rei%)/ab n}gécﬁﬁp?%e gfsafehcﬁdl%fgﬁgg' a%luhy usﬁ%'a\’ Feaﬁea%gﬁtj @1%bz§¥1 gfefaiﬂgf
stomach environ such as in the intestine. To ensure full stric

r esi st ancefrom abouit 1 factoi apoer htalof ¢het peptite.| SadtnblpaBieds ifar qulealefrdnedlstratlon
Exanples o di i

coat i ngs a[lIfreeite%% }{Tpﬁrngaélg QJTEBe? aF %ﬁei I§1%Jﬁr;% % O%E"BL%O(HE:&% s re%?s?%ef’ﬁg rglﬂgxged b%r

hydr oxypr oydpimetitry bc hhrhu‘sms én Matdnalcaheranﬁﬁhmmei-lﬁl\dﬁghrﬁﬂ in naddRMaERd Sapable

pol yvi nyl tate hthal PVAP udragit L30 ateri.c

et ate ot RATaE o PRetBi™ oB PRI (Rerea Pl mer et o nd e Efifh, 55, dbuoRe
coati ngs nf&mnb&euﬁ@ﬁiyaswm@bm embiliefifs, eiﬁ&rstﬂead ﬂhﬁﬂmﬁﬁg tagexts, edlcemts med ke
liquid sol%%ions, enmul si ons, suspensions, and the |ike. The
pharnaceut@ all y-acceptable carriers suitable for preparation of such

conpositions are well known in the art. Typical conponents of carriers for
syrups, elixirs, enulsions and suspensions include ethanol, glycerol,
propyl ene wkiteal of RAMGEHNIiG&Ne 9l ycol, liquid sucrose, sorbitol and water.

For a suspension, typical suspending agents include nethyl cellulose,

sodi um car boxypmt hydenfi6h lattbQ6vidAVine@bds bf BearBlCRERAABEANEN dRBEe5aliaUM
al gi nat e; typlcal mett%mg agents include lecithin and pol ysorbate 80; and

typi cal privseneiiofies snimHE FeRIRC st adpinisiering 8 salgmad cEfBeti Vg iTISERGLS At Reptitietoor al
l'iquid conpEeskp;ps THRYm@hiR FARL ?rlv@n%ear@rusgﬁ[ & GRYBANEN SRy dRSrders

sweeteners, flavoring agents and col orants di scl osed above. Conpositions of
t he subjedk%@ﬂvéﬁbpﬁh may optionally include other active agents. Non-

limti ng exanpl @?mu]{i)(js%t?o%g € 198N 1Y ecaL' B ggﬂmsté@@d 9?{)1%%5;Lsubs%tjaﬁfcally

COITpOSI tions us attalning systemc
conpounds Systemic application includes any method of introducing a peptlde 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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i ncl ude sublingual, buccal, suppository, nasal and pul nonary dosage forns.
Such conpositions typically conprise one or nore of soluble filler

subst ancewOab226 sucrose, sorbitol and mannitol; and biPpedarss3/eeh as
acacia, mcrocrystalline cellul ose, carboxynethyl cellul ose and

hydr oxypropyl nethyl cellulose. didants, |ubricants, sweeteners,
colorants, antioxidants and flavoring agents disclosed above may al so be
i ncl uded. 36 WD 03/062269 PCT/ US03/ 01461 The conpositions of this

i nvention can al so be admi nister topically to a subject, e.qg.,.by the
et | mf e oh SO Sepyaat heane Jatatabpbe Hsiie 5 o8 tehEubp Gafpgetg, o4
epi t hel i alcarridh $FWRy Pl BeRinSnibicRA! the Partidufd PEEHI¥EL I AdidnigtersdndscRell afthe
exanpl e of a SU|ta%Ie patch applicator is described in U

. .. Pat ent
Appl i cat | drtisatar giisosger te deosuietzandghe pxeghfb Fhicn oy stemis @s Lﬁggl,ng?’aﬁe%eﬁa’ﬁm e,

| otions, qpedE.akdldnBs, gels and solids. These topical conpositions
preferably conprise a safe and effective anmount, usually at |east about

0.1% and pr ef ekhabpeptiddsr efrthgbeyesent] iaversionhrsnt bes taraeiid tohepepidist loertionsheigh| e
carriers f j i i r [ a I o PE'a ] skin
ae & cont i ustPl it LMY BlgkAld AR SLAT LS S B il B Msbil

i mer si on dystraphy.ghe peBtideeis abijygatedtie aw antibpdy ori feagmenfethéreof whichas iaungrdciEgpabl e

of havi ng dj.sper or .di ssol ved i ept | dex T '

"ncl ade AL FReEa okt pIA8 T bR EnE e BB WiCe BRchRl ol offio
agents, sdlevehfmdanidatidor d tekeptor Matittod spraentAatnikelest] matsclenAih fasgeting éigandon
al so provi des net.ho of treatin R.nodyul.at ed di sorders i.n uman or
ot her ani a%ﬂﬁ?ﬂ@3§rﬁvma %F@&@Eﬁgéwén§ﬂ#g%§ﬁ t@??é@??%@“ﬁh@@ﬁyg% “a
pepti de t ouSligdheSiutnEi6h conlptlnd® the thegetifig lig@d aftwesil knownane ateSahiltk td those

preventing or_treating disorders, described above. Conpositions of this
i nvent i on KON RCAPEPRE ¥BI5Fcal |y or systemically. Systenic

appl i cation i nch yd@feaForainqy Bfy beidnasidetdadyia a Reptdlde raéast-OFsexamglt,)
into the tissues of the body, e.g., intra-articular (especially in

! 0 g. . . .
treat ment th¥ pemtide mey diecrdarnisipted juging intayenony Hesign, 2@ dmplgptaple OPWPt?{CaWH%R: # ar,

transder Mgl deAhdi QA sorhdd! uBRBMESRIRA injSUiRE UbAMBRAY S, bioddgadible BAtkANAr Y,
sublingual, rectal, and oral admnistration. The specific dosage of the

pepti de t oorlvthenthoilesi aftadmisdstratien. wWa| dne gmbedimeriys BeiMapbe uteddapges st al- i

uhether . &l 8 abPRiokSor UG 10ea8d URITbies, 36 Seal LG SRR PRAB e S age

Popt | de UM ReBionkd GRsAAROL GOFERBRGNAI Hal abirbiySI0T Gt Eb

reach m ni]\rJT|J g‘zg‘l n}.] iA?eidt.,OgZ\i:ﬁQ Q?%S.rl%taingt"ﬁgr Qtﬂbodiment, polymeric materials can be used.
Langer, 1974, éupra; 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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the site of the tissue in need of treatnent, the personal attributes of the
subj ect (such as weight), conpliance with the treatnent regi nen, and the
presence wWod3pexerity of any side effects of the treat me®CI/USopoaal

adm ni stration can be used to deliver the peptide systemcally, or to treat
a subject locally. The anounts of the peptide to be topically adm nistered
depends upon such 37 WD 03/062269 PCT/ US03/ 01461 factors as skin
sensitivity, type and location of the tissue to be treated, the conposition

d tered, | ptide t
admi i ot erlEapSn<Phre 48 oL Priec B Rebl Sehal badits o BapREahd Phe

extent to Moyyg hs&yﬁgoem@gérawgdn Silprd) Judas BesL., fifh QiPosdiats ah YneelHeRBY Sf Bifertious
desired. The peptides of_ the_present i nvention_can be tar geted to sgggmfi C

| ocat i ons Miiedse q Feagerrerpet §erﬁ%tea 289 Fiflsr{gds)atdpet Nevg Yorlgepadé 3-39r (188l e,

to focus a peg tS&'é%cE 245116811 9B EIToRT smpimtswahyma;t Hﬁluﬁ@l%th@&m &ugaaweg_,at ed
to an antibody or fragnment thereof which iS i mMmunoreactive a skel et al

muscl e marsyepmefson e habsa Depolipaady stomodkyiPhatmge pelyethylansesly et bfétxi Rydrpgedsand
can al so {g, atnhhtgénﬂlefdﬁhﬁtﬁ?' facl: OR @eifwecsf(?}:@élny‘h' &h, 'r%d%tvﬂﬁenéndo Regc%ﬁ@iMet al

muscl e. Any targeting gand ~whi c spécifically reacts with a marker for
the int endetibilangetrug-ddivery systemd dows¥dcroNed;hiydeelzBf fran PpiGatg) Rréducisnemgint i on

conmpound t te | g re well known and are simlar to those
descri bed 1%ellt‘éol\%a\tff gi?gg%hlg%&n 0 Cgl‘l‘l er. A peptide of Formula (I) may be

adm ni ster ed Vi etnallocclirthar cﬁdrd:@(hgr ef ease, tﬂéqrepedeamﬁltlm invé¢rtien pepbe démimisyerdie
admi ni stere using.intr B%SUS i nf usi on

Cr ansder oS E eh iy Rt TS ubdulif Ay 1 Eheu BB A e B R sh ity

bi odegr adadpbﬁ)pﬂmﬁmﬂ&lmdm@lbnot her nodes of adm nistration. In one

enbodi ment, a punp may be used Langer et al., eds., Medical Applications
of Controlled Release, CRC Pres., Boca Raton, Fla. (1974); Sefton, CRC
Crit. Ref.c&ledMRehpvENg., 14: 201 (1987) Buchwal d et al ., Surgery, 88:507
(1980); Saudek et al.. N. Engl. J. 321: 574 (1989 | n anot her
embodi ment, pol EARESHen Feetest may Ee w5t t%étr%@éethe npcleig é‘ilds Shreginvestipn B0 ek on,

1987, suprg;parpdPL&R tl?etr | SucteStors %‘gﬁéfﬁl[}pﬂalv@ QOIQEMQM I%':s%\ﬁ@h kg 'I(Lc'atrebf near lXeug

Pr oduct DeS|gn and Per or mance, 84); Ranger et al
Macr onpl . ISewoter sRguencaie@reyidsi for f@hemrtwmef @EIG{CPQ@E?W‘I@Q@Q Etawnpwycaeiettw

e, S ST B |09 g g SR AR
control | ecndel teasaiptiyed dermpatioheegphachd transqmpt)sm passeptep fay e ntttvéuapentpiac
tc;gggggnt h:'lv% R}&%@%c{tc‘n&% Olnl:a O%gstx%g#rﬁso['eog f1rus %h? zgﬂaelgtgg Pﬁe wh§ g?he Yecdts
115-138 ( 1@84Yle td mangehtlyaoodtdbdy beemiiodined int t,he aeltsohgulaﬁ!y fdnaqzedod of at least about

one day, more usually for a period of at least about several days to several weeks.

The proteins and nucleic acids of the invention may be introduced into tissues or host

cells by any number of routes, including viral infection, microinjection, or fusion 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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drug-delivery system wherein drugs are delivered from polyner or lipid
systens. These systens deliver a drug by three general nechanisns: (1)

di f f usi orwofo3bxedr ug species fromor through the systempCfa)Soroahemn cal
or enzymatic reaction |leading to degradation of the system or cleavage of
the drug fromthe system and (3) solvent activation, either through
osnosis or swelling of the system Suitable systens are described in
review articles: Langer, Robert, "Drug delivery and targeting," Nat ur e:
392 (Supp);5-10 9 Ku Majeti. N. V., " o and. M cr.oparijcles.,as
Cont { of | odoReERHsIep ity oFiRy PELET e by Apreapiile el e oG HissEREs o2
(2000) ; BrEaRR Hacks EGurd el 33623 26 InPGadkbiSHD Ml 4B1L andDaﬁpaﬁely"@ai Y(ﬁ‘qj’askagﬁlg

Controlled Drug Delivery," Medical PI stics and. Bi gmat er Noy.. .1997).
See al so, Dhagesutical gigih dosagsfogms. T a gemory; 3 i@&&?&%@ t?)ﬁexgﬂ@bﬁ &eapy

of I nfect irgisof dhPRASRAS br GRRE Bhrkingd BEW DR CASHAERT Msd) dediirdlify the @88 il thel i SS,
New York, pp. 353- 365 ( 989) Langer, Science, 249: 1527- 1533 (.1990)

Sui tabl e dipatmsasschedplq ot higlethe A?%ag?jaarnbp afmisirand. rapplessfer ldtis dewsrbad inj x
Labs; Depgkgajiiidsig. Oﬂe%ﬂeﬁﬂ%cﬁ@ule?%&@ﬂﬁﬂ/k ;'ﬁlrﬂé\y &P kb S8 dny AhOB8AiSinall F OM
Inflned Therapeutics, Inc. M oral, HySolvTM and ReSolvTM
sol ubi | i ziang Hpmgmumglevanyesgyﬁu@rmcef dadm W&WOWQSM}PFI@E@F}Z P\PirPRRYPr 0Gel Z'
Products; and ProlLeaseTMinjectable fromAl kernmes. In all of the
foregoing, of course, the peptides of the invention can be adm nistered

al one or as m xtures, and the conpositions may further include additional
drugs or excipients as appropriate for the indication. Gene Therapy
Expressi on vectors may be used to introduce the nucleic acids of the
invention into a cell as part of gene therapy. Such vectors generally have
convenient restriction sites |ocated near the pronoter sequence to provide
for the insertion of nucleic acid sequences. Transcription cassettes may
be prepared conprising a transcription initiation region, the target gene
or fragment thereof, and a transcriptional term nation region. The
transcription cassettes may be introduced into a variety of vectors, e.g.,
plasm d, retrovirus, lentivirus, adenovirus and the |ike, where the vectors
are able to transiently or stably be maintained in the cells, usually for a
period of at |east about one day, nore usually for a period of at |east
about 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 intranuscular adm nistration, as
described by Furth et al., Anal. Biochem, 205:365-368 (1992). The DNA may
be coated onto gold mcroparticles, and delivered
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intradermally by a particle bonbardnment device, or "gene gun" as descri bed
inthe literature. See, e.g., Tang et al., Nature 356:152-154 (1992),
wher e golwomBoex2py oj ectiles are coated with DNA then bomroarusestoisnt o skin
cells. Kits The present invention includes a kit for preventing or treating
a CRF2R nodul ated disorder conprising: (a) a peptide of Fornmula (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 WO

03/ 062269 PCT/ US03/01461 dosages or%&&m the order of their intended
use. An exanple of such a kit is a " ack." Blister packs are well
known in the packaging industry and are wi dely used for packagi ng

phar maceut i cal N it dosage fornms. If desired, a nenory aid can be provided,
for exarrplmge formof nunbers, letters, or other markings or with a
cal endar i nsertSavelgsd giinbthethonkielecliy TRAR iddgiststaie féndRIY nSCERLNLinl tfbathg ch

t he dosages can be adm ni stered. Exanple of a kit is described in

01/ 45636. %%e% eerders dgcase thﬁfec RERiSEShlsp B P TRt theysly geﬁliﬂt%al in

t he medi cng;}@lamagl@tsﬁeem.l imting exanpl es include once daily, weekly,

bi weekly, nmonthly, or binmonthly. 40 WD 03/ 062269 PCT/ US03/01461 EXAMPLES
Exanpl e 1 Savaglae araflesthermpsgiive et binding drrratiigotiiusnes &pgmegénel Biman not
effective t iRg t h 0

al so acti vlg?ce&%ggl tnIe)S?E%B} reﬁg%%t?ingdl(lﬁjréﬁf esl raﬁgg&gﬂ?cﬁej gﬁ%e@?’sml’%ﬁl e 2
reflects centireireninyaeaSiRE fagtan dhGRF)f oninervatticogopie (pG&Hd.cnd savggieniSsgotesignatein
urocortin ﬁﬂilﬁ:ﬂll uaBN r hUroll), human urocortin I1]
(hUrol 1), Ashu n %ozrt?'l (f:rgf }dé%)n?ﬁq?%%ﬂgggel factor (hCRF), ovine
corticotropin (oCRF), and savagl ne (S\i@)bledba gnated as SEQID NGO 2, 4, 6,

R I B Tovii o 3 g Y s T g s Sy LB A
3.64 (98)| >0 (9) 6EUrdl 1l >10@n(:9)) >1000 |( 10. 25)

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
SEQ ID NO CRFR EC;5y(nM) (Emax %) CRF{R EC5y (mM) (Emax %)
1 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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8 hCRF 49.25 (100) 19.95 (87)
(95) 17.60 (100)
vari ous ewbadiosmnt s of the invention
(Emax% CRF1R EC50 (nM (Emax%
5 100 (12) 100(9)

(12)

(91) 928 (73)
(Emax% CRFIR EC50 (nM (Enax@a 13 3.88 (79) 97.65 (69)

7 100 (19) 100(4)

10 oCRF >100 (33) 27.35 (98)
Exanple 2 Table 3 reflects conparative CRF bindi ng of
Table 3 SEQ | D NO CREFARIEQE61 ( nM)
1 31.50 (100) 783 (64) 3 12.13 (88) 1000
9 100 (34) 100 (10)
41 WO 03/ 062269 PCT/ US03/ 01461 SEQ I D NO CRF2R EC50 (nM
14 6. 33 (90)

11 Svg 6.03

12 9.72

s art a5 an oo 88 (REY 1
159 %ot 2 SR IR PR L B Bt %
7.81 (99) 906.001160) |21 8.46 {86)9908. 00 (88) 22 B9A& (60p0) 100000 (64)
23 10. 20 (1)0) 100000 {Q’)\ 24 43 15 /1nn\ >1000 (1R\ 25 80 95 (R 90)
677.00 (92.$5) 91. 5 (86) 48080 16) 27 [10.70 (98P08EP)(100) 48 100
(15) >1000 (2) 29 16.p0 (100) &39@H) (79) 85.30 (36)

16 7.88 (86) 136.00 (98)

17 10.20 (96) 260.50 (98)

18 5.29 (97) 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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30 18.70 (85.50) 100.45 (100)
(94) 34 >100 (45) >1000 (11)
(33) 37 wW000/06RE) >1000 (5)
(63) 40 6.95 (93) 102.5 (99)

>1000 (10)

43 >100 (67) >1000 (10)

31 30.75 (100) >1000 (18)
35 15.55 (88) >1000 (74)
38 71.90 (91) >1000 (11)

41 18.30 (100) >1000 (43)
44 19.15 (87) 943.50 (64)

32 20.25 (98) 606
36 14.75 (73) >1000
3@CHAISLTOUGY) 1000

42 >100 (88)

42 \WD

03/ 062269 PCT/ US03/ 01461 SEQ I D NO CRF2R EC50 (nM (Emax% CRF1R EC50 (nM

(Emax% 45 >100 (44) >1000 (7)

46 >100 (100) >1000 (17)

ana n (1) EN 1Q NA
(12" 40 100 ST ORISR o e el e
(19 54 100 (1 1000 (1) 69TWe8) (35) 11160 (92) s 32 o7
E%gg gg Z% 3 }Zﬁg ;igo }5;’ tho'docs® (1663 721000 (17)
47 >100 (66) 1000 (12)
48 100 (14) 1000 (21)
49 >100 (37) >1000 (15)
50 19.04 (94) >1000 (42)
51 20.65 (100) >1000 (48)
52 >100 (10) >1000 (13)
53 >100 (95) >1000 (19)
54 100 (11) 1000 (10)
55 7.95 (95) 11.60 (92)
56 50.35 (87) >100 (14)
57 >100 (46) >100 (12)
58 71.60 (100) >100 (16)
59 >100 (27) >100 (10)
60 >100 (44) >100 (8)
61 >100 (89) >100 (12)
63 67.35 (100) 73.15 (34)
64 6330 (94) 68.90 (57)
65 67.90 (64) >100 (16)
67 10.02 (50) 44.17 (96)
68 38.55 (74) >100 (33)
69 5.85 (81) 34.50 (88)
70 18.25 (82) >100 (8)
71 94.80 (56) >100 (6)
72 >100 (35) >100 (4)
73 >100 (11) >100 (11)
74 54.97 (100) >100 (7)
75 >100 (52) >100 ()
76 91.45 (76) >100 (7)
77 43.35 (100) >100 (5)
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47 >100 (66) 1000

>1000
>1000

>100
>100



61 >100 (89) >100 (12)

65 67.90 (64) >100 (16)
69 5.85 (W0)03062260 (88)
>100 (55) >100 (4)
(52) >100 (5)

76" 91.45 (76) >100 (7)

73 >100 (11) >100 (11)
77 43.35 (100) >100 (5)

63 67.35 (100) 73.15 (34)
67 10.02 (50) 44.17 (96)
70 18.25 (82) >100 (8)

64 63.30 (94) 68.90 (57)
68 38.55 (74) >100 (33)
71 94. 80 PCHASOHABOL (6) 72

74’ 54.97 (100) >100 (7) 75 >100

43 WO

03/ 062269 PCT/ US03/01461 SEQ ID NO CRF2R EC50 (nM (Emax 9% CRF1R EC50

(nM ( Enax % 78 24 65 (78) >100 (6)

Iﬁf\

79 22 .30 (100) >100 (8)

20 ( OB\

80 6.

of 1

;%027(?8%) SN ( o$ﬁ5§N5§§:E%?%é@ 4 (OBR BG68 T &y ax%ﬁS
(8.10) 100 |(4. 6038 87 100 (14 %935 G?@D (5 30) 88 100 i &Y) 100 [
89 100 (12.70) % 160 (12-25) 22 \(_) (16{»\”/ 9410071 2%001(%? (4-00)
(15.85) 100 (4.6

80 6.53 (88) >100 (55)

81 4.30 (73) 60.90 (81)

82 10.87 (90) 96.20 (85)

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)

87 100 (14.65) 100 (5.30)

88 100 (12.60) 100 (11.15)

89 100 (12.70)

90 100 (12.25) 100 (4.00)

91 100 (7.10) 100 (4.00)

92 100 (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)

96 100 (12.50) 100 (16.30)

97 100 (7.60) 100 (4.25)

98 100 (5.50) 100 (4.00)

99 100 (4.35) 100 (4.35)

100 100 (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 (4.80)

107 12.13 (87.90) 1000 (12.40)

108 79.00 (97) >100 (3)

44

53 (88)
1 (81)
00

. 15)

92 100



93 100 (6.40) 100 (5.00) 94 100 (6.15) 100 (7.30) 95 100 (8.25) 100
(5.55) 96 100 (12.50) 100 (16.30) 97 100 (7.60) 100 (4.25) 98 100 (5.50)
100 (4. 00NO0 09862260 (4.35) 100 (4.35) 100 100 (9.85) 100 @ETABP30mEL 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
(4.80) 107 12.13 (87.90) 1000 (12.40) 108 79.00 (97) >100 (3) 44 WO

03/ 062269 PCT/ US03/ 01461 SEQ | D NO CRF2R EC50 (nM (Emax9%) CRFLR ECS0 (nM

(Emax% 109—43—83{91 67100 {6-—70—310 1096 (100} —>100—£9—1+h 10. 95
(99) >100 (|9PEQING, |3 CRYATC IR (Erpgx%) 15 LR38 kGaiM)Egiaxss) h1s 3 42
(100) >100 [(6) 195 13.60 (98)1.330060Y) 116|100 (26.14b6)6.160 (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) 11ho(7)] 121 5.18P6(80) >100 (B) 122 3>H0@b7) 1000 | 10. 7)

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 (7)

121 5.67 (91) >100 (3)

122 3.31 (97) 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) >100 (8)

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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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) >100
(8) 129 WO83/0628) >100 (12) 130 8.57 (92) >100 (9) 131 PETABIY@WF1 >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) 45 WD 03/ 062269
PCT/ US03/ 01461 SEQ | D NO CRFzR EC50 (nM (Emax% CRFIR EC50 (uM (Emax%
141 >100 (20)at0{Fy—34a-9-08 A5 (8535 — 143 1105185, 50)
232.00 (100) SERIPYO ¢ (ERFAEE é@“é?%ﬁ‘xah4f LIREGR B 6@§)9§ﬂﬁﬁﬁ9 (b1. 30)
146 8.20 (84. 50141103 (|100) 14%1d® (25 (94.00) |101. 60 (360d0@) 148 9. 45
(51.50) 295.00 (100) 1149 26.20 (95 50) 1000|(40 70) 150 34 65 (70| 50)
1000 (5.70)] 1514%6. 74 (96. 000866609 19. 90) |1i52 >108-4618)39100 (4)| 153
9.28 (97) 100 (49 11.05 (85.50) 232.00 (100)

144 9.16 (85.53) 567 (100)

145 7.80 (69.00) 196.50 (91.30)

146 8.20 (84.50) 103 (100)

147 6.75 (94.00) 101.60 (96.00)

148 9.45 (51.50) 295.00 (100)

149 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) >100 (4)

153 9.28 (97) >100 (7)

154 10.30 (100) >100 (7)

155 20.60 (94) 40.65 (16)

156 9.29 (79) >100 (6)

157 42.00 (60.65) 100 (91.00)

158 6.37 (89) >100 (15)

159 90.77 (62) >100 (9)

160 9.15 (37) >100 (10)

161 >100 (88) >100 (77)

162 >100 (7) >100 (11)

163 4.49 (96) >100 (13)

164 2.24 (92) >100 (26)

165 >100 (75) >100 (19)

166 3.7 (99) 437.5 (95)

167 13.0 (100) 1000.0 (15)

168 4.9 (75) 1000.0 (52)

169 17.8 (93) 978.0 (26)

170 75.0 (83) 1000.0 (9)

171 17.6 (100) 206.0 (99)
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154 10.30 (100) >100 (7) 155 20.60 (94) 40.65 (16) 156 9.29 (79) >100 (6)
157 42.00 (60.65) 100 (91.00) 158 6.37 (89) >100 (15) 159 90.77 (62) >100

(9) 160 WOI5/06RF) >100 (10) 161 >100 (88) >100 (77) 16PCEFAGO3/(M§1 >100
(11) 163 4.49 (96) >100 (13) 164 2.24 (92) >100 (26) 165 >100 (75) >100
(19) 166 3.7 (99) 437.5 (95) 167 13.0 (100) 1000.0 (15) 168 4.9 (75)

1000.0 (52) 169 17.8 (93) 978.0 (26) 170 75.0 (83) 1000.0 (9) 171 17.6
(100) 206.0 (99) 46 WD 03/ 062269 PCT/US03/01461 SEQ ID NO CRF2R ECso (nM

(Emax% CRRAR-ECO—rM—Frasid—1 72135 {160} —+080—O—(68—173—166 ( 65. 20)
1000 (6. 05)| SERIIND | o REIR Eaial) rgaxts) |7 RERECO D EMER0 b (34, 8)
176 12.60 ([90. 25y2 1000. 0 (26.9)35 @00) 5. 63 (97. 65) 613000.66%) 2) 178| 5.17
(96 45) 10000 (55 70\ 179 1022 (92 5 47710 ( 78.-90) 180 2 14 / (o] 7)
125.0 (99.3) 18135 22 (97.75)100465.%)(100) 182 7. 21 1pCHD 209. 0 (B9. 7)
183 7.93 (100) 435 (57/5) 4.42(97.2) 1000.0 (29.10)

175 5.42 (92.15) 1000.0 (34.8)

176 12.60 (90.25) 1000.0 (26.9)

177 5.63 (97.65) 613.0 (69.2)

178 5.17 (96.45) 1000.0 (55.70)

179 10.22 (92.5) 477.0 (78.90)

180 3.14 (95.7) 125.0 (99.3)

181 5.22 (97.75) 154.0 (100)

182 7.21(91.4) 409.0 (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)

187 10.3 (100) 31.6 (72)

188 14.6 (100) 162.5 (96)

189 7.0 (96) 62.2 (57)

190 39.60 (31) >100 (9)

191 8.3 (100) 63.7 (65)

192 66.8 (97) 562.0 (99)

193 10.1 (97) 265.5 (95) ’

194 5.0 (96) 106.0 (94)

195 18.8 103.0 (93)

196 277 (97) 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) 99.6 (80)

202 8.7 (99) 403.5 (100)

47



184 3.72 (96.45) 486.0 (77.35)

(100) 323 (

7.0 (96) D.03/06379

66.8 (97) 5
195 18.8 10

199 8.5 (92) 706.5 (93)
202 8.7 (99) 403.5 (100)

100) 187 1
19
62.0 (99)

3.0 (93) 1

0.3 (100) 31.6 (72)

0 39.60 (31) >100 (9)
193 10.1 (97) 265.5
96 27.7 (97) 447.0 (96)
200 8.8 (100) 188.5

(95)

185 8.98 (100) 358.5 (95.8)
188 14.6 (100) 162.5 (96)
191 8.3 (100PCGAISH/(BE)
194 5.0 (96) 106.0 (94)

186 25. 05

189
192

197 48.1 (94) 198 29.9 (100)

(99)

EC50 (nM (Ennxq/,\ f‘DE EC50 35 2 (94) 76 2
(93) 32.1 ([7AFQH oC{‘Eé} Ef@é“@(%?x%b% k(%%) ﬁ%‘%@"*‘(’"&?)
61.4 (96) 465.520§8) 208 5.6 (§§%4§4 9 (81)7 D09 7. 47¢D 4 (80
10. 2 (97) 43 5 (C)ﬂ) 211 59 5 (100) _826.0 ) 212 21 .3 (100) 445
213 22.3 (99) 1606.0 ([76) "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 3.0 (92) 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)
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201 5.0 (100) 99.6 (80)
47 WD 03/ 062269 PCT/US03/ 01461 ~SEQ | D NO CRF2R

4 3.6

207
210
(100)



214 74.30 (60) 100 (4)
217 4.7 (95) 94.7 (100)
220 4.1 (W8)36&269 (81)
223 3.0 (92) 48.1 (81)

226 7.6 (100) 315.0 (95) 227 33.6

215 4.0 (100) 187.5 (100)
218 4.8(96) 98.4 (100)
221 8.5 (100) 236.5 (100)
224 26.9 (100) 1000.0 (27)
(95) 918.0 (18)

216 9.9 (90) 49.8 (98)
219 7.8 (98) 80.9 (100)
222 9. 2CCAGOY0BRGYH. 5 ( 95)

225 4.8 (89) 219.5 (97)
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 WO
(oM (e DR ¢ ( EB s VPGB B35 |25 R (R b AR oAby | 236
.4 (97) 1D00. @3415) | 237 22 20693b)1000 0 ([18) 238345 @) 100) 753. 0 (88)

239 13.2 (1 0587 0(BOY 240 22 .0 (100) 915 0 (80) 241 12 6 (99) 307,5
(99) 242 2b.0 3%) 35B.5 (99) 25349016 8" (100) 440.5 3096)(70)

236 40.4 (97) 1000.0 (15)

237 22.2 (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)

247 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 (86) 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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244 8.8 (98) 299.5 (100)

245 7.5(93) 381.0 (100)

246 38.8 (100) 1000.0

(33) 247 18.8 (100) 1000.0 (34) 248 19.6 (98) 1000.0 (32) 249 12.2 (92)
1000. 0 (569 03860649, 7 (100) 137.5 (99) 251 11.8 (100) 926CE/NSBHI46R52 22. 3
(100) 226.5 (100) 253 41.8 (86) 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 QR 17 [(Q2 3) u02 EN (71 64 nn NnNO_(GE 20 704 U 100)
4o Wb 05/ oda SES POV RRERC 2 GHd) (i o %@W@H&‘%W ORF1R
EC50 (nM ([Emex¥s 265 [100. oo]bggogghs 000. 00[ (9. 30) 1060 86, 00 (19, 35)
1000. 00 (4.145) ~267 10000 (44_2Q) 000 (22 80) 268 %6 0o (59_5)
1000. 00 ( 14. 15) 26969 100 oo awaoeownmmoo 00 44 3o>1mzmw(1e® 00 (19] 30)
1000.00 (7.8 +48: ( (8676 T 0106000
1000. 00 (51, 10)26573 3130 (ﬁ89838§ﬁqﬁ) 00 {509, 30)0606"-:’(22805

263 100.00 (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) $15.00 (30.65)

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 (31.75)

288 1470 (100.00) 833.00 (31.65)

289 12.16 (97.30) 1000.00 (69.55)

290 100.00 (100.00) 1000.00 (6.40)

201 100.00 (63.75) 1000.00 (4.75)

202 100.00 (86.10) 1000.00 (7.00)

203 40.30 (87.00) 520.50 (95.30)

204 100.00 (100.00) 1000.00 (13.60)
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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 (100008)622600. 00 (48.70) 279 13.10 (100.00) 1000. 0GCTABNOOM61 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. PAy—838~L0—(31-H5)—289—12 16 {07 30)—+060-00—(69-55)— 290
100. 00 (100, 0 TEOK ob” FREABECHEV {BBan) ( 43 GBI BGn W (Emas) “boo
100. 00 (86.110) 5980, 00| (7. 00) 5389330 (87.100) 5200bGlod §5630) 294 100. 00
(100. 00) 10p0.00 (1'2 6 50 WD 03/062269 PCT/ US03/01461 SEQ 1 D NO| CRF2R
EC50 (nM (Emax@? CRFlR EC50 (rfM6 @Bnax% 299 55.05 (6100&@) 1000. 00| (5. 30)
5880?686(28565;%3553)4éyéol?$¥R§?Rg§3§3)oSU?EOU§o§‘1%@3M£?f?@ ?i05?38$8'85)
1000. 00 (7.05) 2891 50| 45 (88840) (B%H3) 00 (84./10) 3060aH.(260%)100. 00] 366. 50
(100. 00) 3P3-27.25 (100.00) 531 50 {100.00)

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 (100.00)

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 (38.30)

320 19.05 (100.00) 718.00 (68.75)

321 19.55 (86.80) 1000.00 (33.80)

32 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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304 19.30 (92.55) 115.50 (100.00) 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) 68045/062260. 00) 309 5.55 (99.90) 107.50 (96.35) PLOBIIA4B7. 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) 100-00- 83070 32708 (00700 00— (68~75r— 321 405
(86.80) 1000.0¢ NGy TBER Bead ?ﬂ1codjgﬁmﬁ@6m§g$)ﬁ@%§@ﬂb 50
(100. 00) 1000. 08,£ 36. 90) 324;@%n§$91 100. 00) [1000. 00 (@6(60) 51 VO
03/ 062269 PCT/USQ3/ 0146 SEQ | D E2R _ECH0 (nM (FI’YH)(OA CRE1R _EC50 (nM
(Emax%) 325 11. 676 (100) 100(5¥VKBQ@)@B 70 (100. 00) 1000 {30, 10) | 327
?géégo§lggoo ooé?gs 40) \63389%“5gf?5§ﬁ65; 1000. 00 (ggh§@Yaé§§1 o gsl
(100. 00) 1000. 082§ 78. 65) 3321070B5(890. 00) 1000. 0014060088).70)333 9. B5
(96.90) 100000 (43 _80)

339 5.15 (98.30) 1000.00 (98.40)

330 6.00 (93.65) 1000.00 (36.80)

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 (32.60)

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 1930 (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 2025 (92.25) 1000.00 (19.63)

343 13.60 (96.55) 783.00 (62.50)

344 430 (94.47) 650.00 (77.65)

345 39.70 (100.00) 1000.00 (18.75)

346 8.48 (97.75) 1000.00 (39.00)

347 22.35 (95.65) 1000.00 (48.75)

348 577 (90.40) 630.00 (86.05)

349 1375 (100) 1000 (44.20)

350 1159 (98.10) 1000 (48.00)

351 12.93 (97.37) 1000 (85.70)

352 8.26 (83.63) 780 (82.60)

353 4.75 (89.90) 229.50 (92.25)

354 6.48 (100) 1000 (13.40)
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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 (77WbB%p/0dn6D. 00 (41.10) 339 100.00 (47.90) 1000. 00 PCIAISEDY146B40 7. 99
(100.00) 739.50 (95.95) 341 8.83 (95.50) 850.50 (82.35) 342 20.25 (92.25)
1000. 00 (19.65) 343 13.60 (96.55) 783.00 (62.50) 344 4.30 (94.47) 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 (95.65) 1000.00 (48.75) 348 5.77 (90.40) 630.00 (86.05)

349 13.75 (3#09)—1000{(44-20) 350 11 1000 {4800} 351 12 93
(97.37) 1000 YEIFHP 35§R§/1§§§0§2M§§37m?’8%) (82. %‘)"IR%%TWW #$o0) 229. 50
D No Ereo, ECan- ol | Emxth CEA ECo0 (] (Emnxh Ao B 03 (95)] 18
(100) 356 §§'9§§??l }ooo (9) 835ﬂ1® 44 (109 331 (10@9mH358 5. §6 g100) 99
149 (100) 362 4759 (100) 356 L106)0 303 25 {5100 S006(%) |

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 . 50.35 (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 (35)

384 7.10 (97.30) 1000 (70.30)

53



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 50.35 (91) 1000 (6) 369 100.00 (18) 1000 (4)
370 51.05WORBP6REO0 (33) 371 6.62 (97) 1000 (22) 372 14PRO/AUSEOHON61000
(13) 373 11.54 (100 1000(g) 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 {7030} 53 WD 03/062269 PCT/USH3/01461  SEO-{ D NO

IOTO7T

CRF2R EC50 |( mHQ BEN o  EREIREEaSBM) (it Fehva oy CRIBR Hes o) Faepx ooh ( 46)

386 8.70 (96) TQR9 (78.25) 3895y (100) 1000 (50. fggh adsxanpl € 3
| ncreased |lIn_Vivo Efflcacv The Deotldes of the present |nvent|on exhi bi t

ext ended bilol ogB&@I ava| | abi | | t8y70 ®articularly unde]cOOG(ﬁ?ﬂﬁﬁt)l ons of| | ow

dosi ng, as conpate Krowr— eguences peptide
fragnment (SEQ I%éT\IO 4). The rg'[5 <f‘?°?e of a pept | de 0??035%{931 ect can be
determ ned, for exanple, by high

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 ug/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.
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performance |iquid chromatography (HPLC) of serum sanples collected from
the subject at various tines followng admnistration of the peptide. One
skil | ed iwotobeezzse woul d know how to sel ect appropriate @cmtusonotzof fers
for HPLC based on the physi cochem cal properties of a particular peptide.
A non-limting exanple of an in vivo study to determ ne efficacy is herein
described. Mce are dosed by intravenous (1V) (1000 ug/kg) and

subcut aneous (SC) (1000 ug/kg) routes wth a pepti de of Forrml a (). Bl ood

sanpl es are obtagined a ous fime points

S o 6 n ofitEledhgt Tt Shol BR H%a® A 0L Fodk wiitighey raiited Ry B

M crocent raghiil gevel BiLRIGing @3ty dilaﬂ@g&xﬁﬂlatp time@anﬂmulaTdmesphdncgoﬁhﬁaﬂﬁh@msaﬂe
further processed to obtain plasma which is stored at -70C until anal yzed.

Pl asma st addianlishenirinized a3 plasa cagipmed g Biastistviadn Workiag Qestpeles 3¢ PrepieAPa (1)
covering aaadﬁlgrl@s E'.Lréfttheoecrs@daﬁ§01{1&&1r@559gM> fiﬁto &&e;%’eae& Abnt@hie @6 QRGeS 1 N

nmet hanol on the analysis day by serial “dilution of a preV|ous y prepared 1
g/ m. pept;lgzldeETDosqhuﬁoa il ) 10fratlhah dd-wetest dbk wakihgitQ@mamBe wiak rdpyred tfhe

i nt ernal stgln sdegc %‘gﬁ)}} 1o stabl e i sotope | abeled h-Unc-11, spiKking

sol ution i§*gFépared’ €8Vial dilution of a stored 1 ng/nL |STD stock

sol ution to gi viudy fdnipids ar€ prep@ad.r O the)dof ofSanglysik, the sitifesday tinfveanakyosi s.
Wor ki ng pl asna st an argi covering a mass ,  range érom to 10

prepar ed B§TBAEPY IR of the ApBleotsiadied Bepibaaraey %&t%}lﬁa?‘z ﬂ? O%épi ki ng

sol ution 'ﬁ&/ﬂLﬁS’h?%olﬁh&PG}@U uﬁ%ﬁh@weep%dl& Qo @mﬁa/h@},aﬂnﬁl@m% Blabih. Ofine 100
tL of dd- water and rat plasma. The wor ki ng standards are

prepared fwlunamed t?%ii%nléﬁsanddéﬁsblﬂlﬁl@@tlplb‘éﬂhw swh thaotlg3pebrd@ge FpTsw8issal 61

Quality contlpﬂfL(QC) sanpl es are prepared. A QC stock solution is prepared
at the 50 ng Tevel by adding 25 L of a 1 pg/nL a peptide of Formula (1)

spi ki ng sol ut iThe wankiag 4dbdartls, wolﬂdrigl@mkamm@mdismﬁgeﬁnplestar@b&pﬂad fonhdydwed in

a plastic vial, Wrking sanpl.es are prepared i 100 uL of the QC
stock sol U Bﬁltfh‘é%ég’&dfrlnﬁ’ﬁcﬁtf”&mtlﬁ R sUBRs r RHPiRG ﬁ't‘éu H?glg”ﬁocaﬁﬁm%f Vytesingy g/ i
| STD sol utdeamir@sieh shdQsdbin gftheﬂk‘ilpé&ﬁa{tﬁﬁ AR Eﬁqﬂ@@(ﬁ@b ng) &5hs amahﬁtama@ dREERAEL

for analysis as described bel ow. Study sanples are prepared. t he day of

anal ysi s, Niradgepopitiggedins Othafagthanolivater(S0(3¥per at ure and an aI i quot of the
ol Ut fone 100 o Phpefd P ARAAL GARLE R, pld it oy Buibics A Bl
pl asma. Tt‘@radwml temersafphakee hsmbﬁoxmadcet Higuild| ahrbmatagrapﬂyas{ﬁﬁ -HHLE) ssepiratidmat
the total fx(/)ﬁcl)#ergeby sam fe mtrn%uctlon%g'ough electron s(%)(r)ayl'iomzatlon (ESI) with mass spectroscopy /
mass spectroscopy (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.
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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The wor ki ng standards, working QC sanples and study sanples are prepared
for analysis by adding 400 L of acetonitrile to tubes containing each of

t hese, cawpidge229ortexi ng, centrifuging and isol ati ng thecsasesmasant. An
aliquot (300 gL) of the supernatant is dried under N2 and reconstituted in
50 L of nethanol/water (50/50). The prepared working standards, working QC
sanpl es and study sanples are anal yzed by gradi ent reversed-phase high
performance |iquid chromatography (RP-HPLC) separation followed by sanple
i ntroductigp.tibrouah gl ectron spray ionization (ESI) with mass spectroscopy
/| mass spectroscopy (Ms/ MS) detection using selected reaction nonitoring
(SRM in the positive ion node. An SRM channel is nonitored for h-Unc-11
and the ISTD., T [ i gr t har macoki netic study are diluted
w th net hanoll' a%%@%%@%gﬁﬁg@ﬁgﬂg% f\t/c}\nglfuﬁa'ul traviol et detection. The
concentrations of the phpti tHeaefaEon mdbla — dpsilon -rzetdhectdotetasol uti ons are

cal cul at ed by igﬁ&.ﬂplation froma linear regression curve constructed
from known standards. While particular enbodi nents of the present invention
have been il | ustr at edpbawbmpdees arseduente of & fonmulaX; HeX 3OXsXyishéreint hose ski | | ed

inth t that [ t h dificati
W thout depar ti ng 1 S AL SpiF AL i L IR eREStHBR e it <P

therefore intended tQ,88endZn the appended clains all such changes and
modi fications that age. within the scope of this_ inyention. 55 WO 03/062269
PCT/ US03/ 01461 \hat &?ESS%YIF%?&W%O Eggrof?%%lsﬁgﬂg-%aﬁg’\}éiégﬁﬁ%e according to
the formul a: al pha - Xbietdectedfamanthe grodgbdmaistingafA, [[AN S; Tawl ¥, - eta - theta
wherein: a. al pha Coﬂpﬁk%%”ﬂ Seguence of. a f &ggh@ 2X3 X4X5X6, wherein:
X1, X2 and X3 are eath”SEefCEIEH Fr S RESHH t™ng of nil, A E D
G N P, QS T, abdZbetXbnipsissal seqicae df o deminheS3gDEupwaasiai sting of F, 1, L,
P, Tand V; X5 is seglected from.the group consjisting of A .lI, P , § and
V: X6 is selected ftd Cdt)ﬁ‘%arﬁ F?)Cg] H%B??gf:rgﬁisﬂﬁ“?)‘fﬁ?r? tqf,gg“f\‘/\pe?ﬂ]&‘ﬂsl'\‘l?g gL ﬁé’f‘%
conprises a sequencevVpf a formula SX8DXto, wherein: X8 and X10 are each

i ndependent|ly selected fromthe group caonsistin f ., L and V,
P y C. gamma comprises agsequegce o? a formula 5911§12X13, wherein:

X1 is selected from the group consisting of P, S, V, and T; and
X1z and X3 are each independently selected from the group consisting of A,
Naphthylalanine, C, D, E,F, G, H, L K,L, M, N,P,Q,R, S, T, V,Wand Y;
d. delta comprises a sequence of a formula X;4X;5X;6, wherein:
X4 1s selected from the group consisting of I, L, and M;
X5 is selected from L and M; and
X6 is selected from the group consisting of S, N, Q, and R;
e. epsilon comprises a sequence of a formula X;7X15X19X20X51, wherein:
X7 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;
X9 1s selected from the group consisting of I, F, L, and M;
X is selected from the group consisting of D, E, N, and H; and
X is selected from the group consisting of L, V, I, Q, M, and R;
f. zeta comprises a sequence of a formula X, X2:X54X55, wherein:
Xp, is selected from the group consisting of nil, A, D, E, S, and T;
X3 18 selected from the group consisting of nil, K and R;
X2 is selected from the group consisting of nil, A H, M, N, Q, T, and Y;
Xys is selected from the group consisting of nil, E, D, I, K, N, Q, and R;
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Cc. ganma conprises a sequence of a formula X11X12X13, wherein: X11 is
sel ected fromthe group consisting of P, S, V, and T; and X12 and X13 are
each i ndewerdea2by sel ected fromthe group consisting of RCT/US03/01461

Napht hyl alanine, C, D, E, F, G H I, K L, M N P, Q R S T, V, Wand
Y; d. delta conprises a sequence of a formula X14X15X16, wherein: X14 is
selected fromthe group consisting of I, L, and M X15 is selected fromL

and :\/l and X16 is selected fromthe group consisti ng of S, N, Q and R, e.
epsilon conprises a sequence of a fo Ia X erein: X117 is
sel ected from t hefgr m(I,’B?F&ag‘fquﬁlbceS? forfnu % k%)g%x%ﬁlw RO Q X18 is
fsel ec% ﬁd fromthe group sél@dﬂﬁiﬁﬁmﬂ@gﬂfuplcmasldtmg/ofAQD AN, K, NXQ%ndsS; sel ect ed
romthe group consi . i s.se|lected fromthe group
consisting of D, E )?G”Sé BCtﬁf]r(gﬂE‘ %ECPlyls%ézc[g’eédiﬁg)ﬁhaﬁé’ gr oup

?OnS' istl ?(g of L, V, My isQledd fadifl the groub comsiting 60AJI, it €5 Raagiequence of a
ornmul a X22X23X24X2 X22 is sel e ted p consisting of
nil, A D E S anﬁ(zﬁ'ls sel %Jlﬁr%m gé"é‘?é&“f ﬁ‘&&ogkﬂg‘] g%cﬁ(§1 sting of nil,

K SHSI( R; X>2(24 is slel egggd?lédtmdlﬂmegf@ppomﬁﬁg stHg N mdR; AH M N Q T
an ; 5is selecgje ro he group consi s nil, g, D 1, K N,Q,
and R 56 WD 03/ 062269 Sﬁ@ﬁ%ﬁ%% CO‘E;“S“%QE‘&%WE[%% ses a sequence of the
formul a X26X27X28K2 xeecddprisaviaeQiefice ok fonuSEK SX N0 X X483, 0440

consi sting of A, H K N Q and S; X27 is selected fromthe group

consisting of A E Y ergin: \| and Q X28 is selected fromthe group
consisting of A K, >tj21s@e1eé?ed@cﬁﬂth\égmui(%snélsﬁngeﬂ&cﬂ ethiirom t he group

i St f A E
consisting of A 1),{\131s®e1e%;d§ the;gypﬁgnslgsz‘rl%g‘%fgﬁsﬁé mtgr%a’ﬁlo’gonswtlng

consi sting of H,
O e ot ok TR IR GR itk ek

erein: X321 he group
consisting of A E, 6gﬁaleepedf}@%eg@gcgﬁ%gp@%ﬁiﬁé%}\% nagnm sting of
A‘i’ 21 Ea IR1 L1 N1 Q1X3RIS sgeﬁétdfrahlthe)éaﬁlplcSns‘iﬁhgﬁﬁEd E IM)BiicIYIe gl’ OUp COI’lSi Stl ng
o] an ;

AXMXMO

X3z 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;

Xy is selected from the group consisting of A, D, E, H,L, K, N, Q, R, Sand T;
X4 is selected from the group consisting of A, F, I and V;

and variants thereof.

2. The peptide according to Claim 1, wherein:

a. alpha comprises the sequence selected from the group consisting of -EDLPL,
-DNPSL, -DDPPL, ---IVL, ---PSL, and -ZGPPI;

b. beta comprises the sequence selected from the group consisting of SIDL, SLDV,
SLDL, SIDL, and SIDV;

c. gamma comprises the sequence selected from the group consisting of PAB, PAF,
PAH, PAQ, PAY, PFB, PFE, PFF, PFG, PFH, PFl, PFL, PFQ, PFV, PFW, PFY,
PGY, PHB, PHF, PHH, PHQ, PHW, PHY, PIA, PIB, PID, PIE, PIF, PIG, PIH,
PII, PIL, PIQ, PIR, PIT, PIV, PIW, PIY, PKY, PLB, PLE, PLF, PLG, PLH, PLI,
PLL, PLQ, PLV, PLW, PLY, PNY, PQB, PQF, PQH, PQI, PQL, PQQ, PQV,
PQW, PQY, PRY, PSY, PTB, PTE, PTF, PTH, PTI, PTL, PTV, PTW, PTY,
PVB, PVY, PWF, PWH, PWQ, PWW, PWY, PYB, PYF, PYH, PYL, PYL, PYQ,
PYT, PYV,PYW, PYY, SLE, SLG, SIG and VIG;
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X36 is selected fromthe group consisting of E, H I, K L, N, Qand R

X37 is selected fromthe group consisting of F, I, L, Mand Y; X38 is

sel ect ed Wp®ai062269 gr oup consisting of L, F and M X39 is ®erasogdi4br om t he
group consisting of A, Db E;, Nand Q X40 is selected fromthe group
consisting of A, Db E, H I, KK NN Q R Sand T, X41 is selected fromthe
group consisting of A F, | and V; and variants thereof. 2. The peptide
according to Caiml, vvherei n: a. al pha conprises the sequence sel ected
fromthe group co and

-ZGPPl; b. beta ccgﬁ &"itlt% rI‘ﬁSS gg'ﬁ%éﬂ’(?@ Eggﬁtegkfo&tggpgﬁﬁ? f‘?ﬁﬁlsﬁﬁ’%ﬁﬂ]‘%c}:@ ’sting

of SIDL, SLDvV, SLDLLL@IIDLR addMILBE DV; c. ganma conprises the sequence

selected fromthe grou consi.sti ng of PA AH PA PAY PFE,

PFF. PFG, PRH PR gieEfion Cﬁﬁ’@rlseﬁﬁ’%? SEE‘?C# Tpsps{he gEpYB COPHfEne Y{EEEHQ PHW
PHY, PIA, PIB, PI D, BLIE]L, IBLEQ, IR, ILEJE]I-JTLLELL KNHEI,KVIEQEVEER[ ERIA]L, afdl V, PI'W
Pl'Y, PKY, PLB, PLE, LG PLH, PLI, PLL, PLQ PLV, PLW PLY, PNY, PQB,
PQF, PQH, PQ, PQ, % PQW PQY PRY, PSY, PTB, PTE, PTF, PTH, PTI,

PTL, PTV, PTW PTY, zdd Vc%mp?&éﬁthe% enE@¥lectBYdom o %nsni? of RXAD, PYH, PYI,
PYL, PYQ PYT, PYV, PYW PYY, SL SLG SIG and VIG 03/ 062269

PCT/ US03/ 01461 d. d&KAE: é%ﬁ@,M%%M%MQ%M%%

consisting of ILS, |MAR Ek R%R@%M@ER@%@
sequence sel ected fromthe OI’]SI st| of VLI EI I i_LEQ | LI El,

| LLEl, TLLEL, KM EI, TRYPgTE I EPRY T dTRMAENil FAAZSAR. cdhpRiBes t he
sequence sel ect ed fr_QJsp LAR QROUPR GORSARIANDG Of ARAD B AAE... AKAR AKCE,

AKQR, ARAD, ARAE, ARAR ARQE, ARQR EAAR, EKAR EKTQ ' EKGE, , EKQR,

ERAE, ERAR ERQE, SERERCONGRIAES the sprumee aeﬂ@md frm&b@ ngNUI@nS“FF%Df A,- - RR,

--AA -AAR ---R - RABrkRrK, SORERAAREKQOR Ié‘ﬁ}ﬁ?% APKERNQA; KORERRA-

E---, and ----; g. eta conprises fhe se uence Sel ect Tromthe gr oup

consi st ng of AAREQAI(ERERA KEKERA, KEKQRA, AEAAAK, AAHAAA, HAHAHA, and
QLAQQA;

h. theta comprises the sequence selected from the group consisting of
AANRLLLDTV, AAQEQILAHV, ANNAELLAEI, ANNAHLLAHI,
ANNAKILAKI, ANNALLLATI, ANNALLLDTI, ANNANLLANI,
ANNAQLLAHI, ANNAQLLAQI, ANNARILARYV, ANNARLLARTI,
ANNARLLDTI, ANNRLLLATI, ANNRLLLDTI, EQNAHIFAHYV,
EQNAQIFAHV, EQNARIFARV, EQNRIIFDSV, ETNARILARYV,
HAQAHILAHV, HSNRKIIDIA, HSNRKLLDIA, HSNRKLMEI],
HTNARILARV, TNNRLLLATV, TNNRLLLDTI, TSNRKLMEII,
TTNARILARN, TTNARILARV, TTNARLLATV, TTNARLLDRYV,
TTNARLLDTV, TTNRLLLARYV, TTNRLLLATV, TTNRLLLDTYV,
TTQARILARYV, and TTVARILARV.

3. The peptide according to Claim 1, wherein:
a. alpha comprises the sequence selected from the group consisting of SEEPPI, and
SQEIVL;
b. beta comprises the sequence selected from the group consisting of SLDL, and
SLDV;
c. gamma comprises the sequence of a formula X;1;X;2X13, wherein:

X1 is selected from the group consisting of P, S, V, and T;
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KEKKRK, SQRERA, KEKQQA, AARNQA, KERNQA, KEKNQA, KQRERA, KERERA, KEKERA,
KEKQRA, AEAAAK, AAHAAA, HAHAHA, and QLAQQA; h. theta conprises the
sequence weoldotrad from t he group consisting of AANRLLLDTYCTASQEQ4LAHV,
ANNAELLAEI , ANNAHLLAHI , ANNAKLLAKI, ANNALLLATI, ANNALLLDTI, ANNANLLANI ,
ANNAQLLAHI , ANNAQLLAQ , ANNARI LARV, ANNARLLARI, ANNARLLDTI, ANNRLLLATI,
ANNRLLLDTI, EQNAHI FAHV, EQNAQ FAHV, EQNARI FARV, EQNRI | FDSV, ETNARI LARV,
HAQAHI LAHV, HSNRKI | DI A, HSNRKLLDI A, HSNRKLMEI I, HTNARI LARV, TNNRLLLATYV,
TNNRLLLDTI, TSNRKLMEI | TTNARI LARN, . TTNARI LARV, TTNARLLATV, TTNARLLDRV,
TTNARLLDTV, TTNRLLLAR Xk asersqch iprrpepsang-celcctef-Froppihe mioup copsiyting of A,

TTVARILARV. 3. The pREgHifeaaae0Cdb g F 6, @ 2k, b, M QeRNS, BV, @ Bfady;
conprises the sequence selected fromthe group consisting of SEEPPI, and

SQEIVL; b. beta cdénpialiaegmprisss e seavpnce sdedieddronythe gromp eonsistinefi-lfomd st i ng
of SLDL, and SLDV; gpggamma conprises the sequence of a fornula X11X12X13,
wherein: X11 is selected fromthe group consisting of P, S, V, and T, 58
WO 03/ 062269 PCT/ BsSogrsdauempriggdhoseguegsrpelketad fpm theggropn cepusiva aeRY 1M,
sel ected fromthe grgas isting of A, Naphthylalanine, C, D, E F, G
H I, KL MNP QR S5 T, V, Wand Y; d. delta conprises the
sequence sel ect ed ff r & eomprisesdhaseaisned sslertad frem the groupgegsistng of ABAEepsi | on
conprises the sequenggapehfCAegrf rom the group consisting of EVLEM and
EVLEQ f. zeta conprises the sequence selected fromthe group consisting of
ARAE, TKAD, and ARARE ceuprisesthe saqperice sadectad drogeihe siqurcapaisang of @LAQMt he
group consi sting of m AAREQA,

h. theta comprises the sequence selected from the group consisting of

HTNARILARV, HSNRKLMEII, HSNRKLLDIA, HSNRKIIDIA, and

TTNARILARV.

4. The peptide according to Claim 1, wherein:
a. alpha comprises the sequence selected from the group consisting of -DNPSL,
---PSL, and Ac---PSL;
b. Dbeta comprises the sequence selected from the group consisting of SIDL, and
SIDV;
c. gamma comprises a sequence of a formula X;1X,X;3, wherein:
X11is P; and
X2 and X;; are each independently selected from the group consisting of F, H, I,
L,Q,T, and Y;
d. delta comprises the sequence LLR;
e. epsilon comprises the sequence TLLEL,;
f. zeta comprises the sequence selected from the group consisting of EKTQ, EKQQ,
and ARTQ;
g. eta comprises the sequence SQRERA, KQRERA, KEKERA, KERERA, and
KEKQRA;
h. theta comprises a sequence of the formula X3,X33NX35X36X37X38X30X 40X 41,
wherein:
a) X3X33 X34X35 comprises the sequence EQNA
b) Xjq is selected from the group consisting of I, R, E, H, N, and Q;
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: a conprises the sequence selected fromthe group consisting of
Ir—]rI'Nngﬁ_ARV rrESNRKLI\/EI I, HgNRKLLDI A, HSNRKI'IDI A, and TTNARILARV. 4. The
pepti de awomsmdéntgdto Claim1l, wherein: a. al pha conprises Pthﬂlssﬁqmer.lce
sel ected fromthe group consisting of -DNPSL, ---PSL, and Ac---PSL; b.
beta conprises the sequence selected fromthe group consisting of S! DL, and
SIDV; c. gamma conprises a sequence of a fornmula X11X12X13, wherein: X111
is P, and X12 and X13 are each independently selected fromthe group

isti i ; i he sequence
consisting of F, H I, d), XQ xLis@Rde enge]}cjel ta conprises t
LLR, e. epsilon conprises the ?sequenc(ieﬁl TLLEL; f. zeta conprises the

sequence sel ected from tHeXgr supleeteddiost Angndid; EKTQ EKQQ, and ARTQ g.
i KORERA, KEKERA,, KERERA, and_KEKQRA; h.
Cheta comprises a sequene ST CRECFOMT te EPRIRUPEOEIORI AL

theta conprises a seque _
wher ei n: rrg) X32X33 X34X3p mprnpm.ses the sequence EQNA b) X36 is sel ected

i sti 269
fromthe group consisting of I, R E H N and Q 59 WO 03/062
PCT/ U803/81461 c) X37 X38 is the sequence IF, d) X39 is selected fromA,

and D; e) X48. iTh el he&drdih dla{;ﬁlg,plg%:consisj[ing of R E H N S and
Q f) lel isV g%eél'he pe];f)tli_‘ggtfap according to Caim1 wherein: a. alpha

conpri ses the seqfrerféR2Sampises e seqypnce ecgrddinm o goins tomitinf of Aw-~FVLYL,
---1VL; b. beta conpriggs the sequence selected fromthe group consisting

and SLDv; )
of SLEV, b." beta comprises the sequence selected from the group consisting of SLEV, and

SLDV;

C. gamma comprises the sequence selected from the group consisting of PIG, PGP,
PIH, SIG, and VIG;

d. delta comprises the sequence LLQ;

e. epsilon comprises the sequence selected from the group consisting of ILLEQ,
ELLEM, EVLEM, ILIEL ILLEIL ILLEK, ILLEM, KMIEI, KVIEI, and TLLEL,;

f. zeta comprises a sequence of a formula X,,X2:X»,X0s; wherein:

X2 is selected from the group consisting of nil, A, D, E, S,and T;

X3 is selected from the group consisting of nil, K and R;

X4 1s selected from the group consisting of nil, A H, M,N,Q,T,and Y;
X5 is selected from the group consisting of nil, E, D, I, K, N, Q, and R;

g. eta comprises the sequence selected from the group consisting of QLAQQA,
AAREQA, AARNQA, KEKQQA, KERNQA, KEKNQA, AEAAAK, AAHAAA,
HAHAHA, KEKKRK, and SQRERA;

h. theta comprises the sequence selected from the group consisting of
HSNRKILMEII, ANNARILARV, ANNRLLLDTI, AAQEQILAHYV,
HSNRKLLDIA, TSNRKLMEIITTQARILARYV, HAQAHILAHV,
ETNARILARV, TTVARILARV, EQNRIIFDSV, TTNARILARN, and
TTNARILARYV.

6. The peptide according to Claim 1 wherein:
a. alpha comprises the sequence -ZGPPI,;
b. beta comprises the sequence selected from the group consisting of SIDL, and
SIDV;

C. gamma comprises a sequence of a formula X;;X;,X;3, wherein:
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c. gamma conprises the sequence selected fromthe group consisting of PIG
P&, PIH SIG and VIG d. delta conprises the sequence LLQ e. epsilon
conpr i seswDhg/erquence sel ected fromthe group consisti ngPeofi/ushd@E@1 ELLEM
EVLEM ILIEl, ILLElI, ILLEK, ILLEM KMElI, KVIEI, and TLLEL; f. zeta
conprises a sequence of a formula X22X23X24X25; wherein: X22 is sel ected
fromthe group consisting of nil, AL DL E, S and T; X23 is selected from
the group consisting of nil, Kand R, X24 is selected fromthe group

consisting of nil, X25 is selected fromthe group
consi sting of nil, é(llﬁ weop‘elgf%{flﬁtfncgﬂaanﬁ eta corrprl ses the sequence
sel ected from the groypncCRsdeshdhifdepéndeyelee ted AN g KEKQQA,

compr ses e sequertagelbere it bt g%&?ﬁaﬂ?’gﬁﬁ%ﬁ Wiaatbi v 1

ANNARI LARV,  ANNRLEL [¥Elta coviifelbd thédyuencd talNolsh ixbinAhe droitEnbibtidg bI QAR| 4RV,
HAQAHI LAHV, ETNARI LARV? TTVARI ﬁg{v EQONRI | FDSV, ) TTNARI LARﬁ and

TTNARI LARV. 6. The ptelrﬁ;i de according to Claim1 wherein: a. al pha conprises
the sequence -ZGPBI ;epbilon8hoprisee MHlskdibScelsblecteiefiie fe @rdup lciikis@ifly ST TOMIEINEe group

consi sting of SIDL, and SIDV; ¢ anmma_co i se S ence of a formula
X11X12X13, wherein: K6§L W%/%Z‘%@IE@ n’g@ 1%@%1 \%iqli% is selected from
P, and S; and X12fangitbs ﬁgegt@@gqhehda@@ldently sel ect ed fromthe group
consi sting of A, Naphthyl al ani ne, K L, M N P, Q
R S, T, V, Wand&y: eta%PmP@é‘FSttﬁe%%‘FFﬁF‘?@QQﬁe Qé sel ected fromthe
group consisting @f thdiRcoRfitles thé-Equéice mteh%mﬁa%bhﬁ&msﬁm sfequence
selected fromthe groug con3| stl ng of KM El EVIEI, |LIEl, KAIE,

KLIEl, LLIEl, KTIE 1&6\%@%@&% Th N CE:

TNNRLLLATV, TNNRLLLDTI, TTNARILARV, TTNARLLARYV,
TTNARLLATV, TTNARLLDTV, TTNRLLLARYV, TTNRLLLATYV,
TTNRLLLDTV, ANNAELLAEI, ANNAHLLAHI, ANNAKLLAKI,
ANNANLLANI, ANNAQLLAHI, ANNAQLLAQI, ANNARLLARI,
TTNARLLDRV, AANRLLLDTV.

7. The peptide according to any of the preceding claims, selected from the group consisting
of SEQID NO: 1, 3, 5,7, 9, 12-21, 23-143, 145-147, 149-150, 152-277, 280-285, 287,
289-310, 312-323, 325-327, 329-330, 332, 335-340, 342-348, 354-383, 508-518, and 519.

8. A method of preventing or treating a CRF,R modulated disorder comprising
administering to a host in need of such treatment a safe and effective amount of a peptide

of any of the preceding claims.

9. The method according to Claim 8, wherein the CRF,R modulated disorder is skeletal

muscle atrophy or muscular dystrophy.
10. An isolated nucleic acid encoding a peptide of any of the preceding claims.
11. An isolated antibody specific for a peptide of any of the preceding claims.

12. A pharmaceutical composition comprising:

a. asafe and effective amount of a peptide of any of the preceding claims; and
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g. eta conprises the sequence KEKQQA, and AARNQA; h. theta conprises the
sequence sel ected fromthe group consisting of ANNRLLLDTI, ANNRLLLATI,
ANNALLLATWO o08fbe2bd LDTI,  TNNRLLLATV, TNNRLLLDTI, TTNARI LARCT/URSIMAREL ARV,
TTNARLLATV, TTNARLLDTV, TTNRLLLARV, TTNRLLLATV, TTNRLLLDTV, ANNAELLAEI,
ANNAHLLAHI , ANNAKLLAKI,  ANNANLLANI, ANNAQLLAHI, ANNAQLLAQ , ANNARLLARI,
TTNARLLDRV, AANRLLLDTV. 7. The peptide according to any of the preceding
clainms, selected fromthe group consisting of SEQID NO 1, 3, 5 7, 9,
12-21, 23-143, 14%-1471f 143-1%%, 15%-§7Zﬁ.280-285, 287, 289-310, 312-323,
325-327, 320- 330, P3FRMFHLCUHEI sgfPEYpeatisk | 383 508-518, and 519. 8. A
nmet hod of preventing or treating a CRF2R nodul at ed di sorder conprising

adm ni stering,t host in need . .of treat t .and effective
amount of a g%¢§F@§“P§Wm§W§°6§@¥%%a re&eﬁ?ﬁ%mgﬁgﬁﬁ%?%§5&¥%%'nethod
according to C ai m & peptiés elany dihtke iRfedRgritod iatadit dosdordernd s skel et al
muscl e atrophy or_ nuscul ar, dystrophy. 10. An isol ated nucl eic acid encoding
a peptide of any Bf'ﬁﬁ%eBPEEéﬁ¥hg clains. 11. An isolated anti body
specific for a peptide of any of the preceding clains. 12. A
pharmaceutical conposition conprising: a. a safe and effective anount of a
peptide of any of the preceding clains; and 61 WO 03/062269 PCT/ US03/ 01461
b. a pharnaceutically acceptable carrier. 13. A kit for preventing or
treating a CRF2R nodul at ed di sorder conprising: a. a peptide of any of the
preceding clains in a unit dose form and b. usage instruction. 62
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