WD 03/ 062268 PCT/ US03/ 01451 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, wand/onees ei ¢ aci ds encodi ng the sanme, to treat @ERFARomOOEL at ed
di sorders. BACKGROUND CRFR and |igands There are at |east two
corticotropin releasing factor (CRF) receptors identified to date (CRF1R
and CRF2R) which belong to G protein coupled receptor (GPCR) class. Agoni st
activation of CRFIR or CRF2R |l eads to G activation of adenyl ate cycl ase.
Adenyl ate cycl a f G rn has

mul tiple effect @%ﬁﬁj@*ﬂnéﬁmgggg*@%?gﬁﬁzpr ot e[;’i’%?xnfbadglglsg%
intracellular calciumrel ease and activation of mtogen-activated protein
ki nase (MAP kinase). In other ncement of intracellular
inositol triphosphate synthesi sﬁ Il\Jt‘/}iﬁ\“&i6'1@act| vation of CRF
receptors, suggests that CRFRs al so couple to G CRF1R and CRF2R have been
cl oned from hu nouse cow,, cat

CRF1R and CRF2 ’éé%ﬁ%“‘h%?\féla%?s haﬂ%e‘gngw P‘fﬁi‘tdfsoﬁ“‘{“ Ci"%cran%&%rm%m% ok ks S
i sof or ns, AhherFReh&uaRd dsaraes, of the CRF2R receptor have been cloned.
Honol ogs for al pha and beta CRF2R have been identified in rat. Several

| i gands/ agoni sts of the CRFRs are known and i nclude corticotropin rel easing
factor (or hormone, CRF, CRH), urogfQCKGROUNDIrocortin Il (or stresscopin
rel ated peptide), wurocortin Ill (or stresscopin), urotensin |, sauvagi ne
and other related peptides. Corticotropin releasing factor binds to and
activates CRFIR and CRF2R CRF is @rpifnicpRdul ator of the body S
responses to stress. This 41-am no acid peptide presides over anopl y of
neuronal , enddbere mee atdeast FW@%PHE@@%@%@“@’H%R@ |T?P6P‘9rsrl%’ﬂﬁ Brdast " t he
hypot hal ag@%l, [ [ di

there is su s’tR a%]dtai gﬁ&%@ﬁgghﬁgﬁé (%)@%Jegt \a}(\éeuglr?ﬁg:g Iép%lfn?v{;gRP |rb éagﬂdsAgggﬁERFR
Furt her, hmamlﬁéReﬁmtﬂw lléadarndS.: hetivatidreefmdenpdate c¥dlasel, Aderytabr tyclasq |

(or stressc inre urogartin.l| ] - ai e
pept i des ﬁ%fglg eBé‘éeno lgﬂ FL‘M% %"Plézm "t l?a% i tlf?cgs %‘g‘gﬁﬁgﬁB aﬁgvstg&;?is
The CRF r@ﬁﬁemi lesSeoamnttheellixﬂasTcalmngslhad and :foomtmrmf GRBERS; acpmdrmmolhldt@aml |y
t hr ough t or t| ve agani st nd ant ts

sel ecti ve! 1&38:1? gﬁén@%tﬂ“ an%%%g %e;]f%é l%%%@fp%itﬁﬁrlh

with :he %Bg&ﬂ@ﬁ&%ﬁolmfm PP ApBestiIRlt GRFRE al@t&iIpM 18IG)PY Whi ch CRF
recept or

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

Several ligands/agonists of the CRFRs are known and include corticotropin releasing
factor (or hormone, CRF, CRH), urocortin I, urocortin I (or stresscopin related peptide),
urocortin I (or stresscopin), urotensin I, sauvagine and other related peptides. Corticotropin
releasing factor binds to and activates CRF|R and CRF;R. CRF is a major modulator of the
body’s responses to stress. This 41-amino acid peptide presides over a panoply of neuronal,
endocrine, and immune processes as the primary regulator of the hypothalamus-pituitary-adrenal
hormonal axis (HPA axis). In addition, there is substantial sequence homology between all
known ligands of CRFR. Further, two CRF:R selective ligands have been identified, urocortin II
(or stresscopin related peptide) and urocortin IIT (stresscopin). These peptides have been
identified from multiple mammalian and fish species.

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

the use of receptor selective agonists and antagonists. These selective agonists and antagonist,
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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 knwoloswt)eglenonstrate an inpaired stress response aad/usesiociet
anxiety- |like behavior. CRFIR is a major 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., Agoni i yat I su e RP H from
the cell saIS?gg t ﬁqéstg%tcgf%lk olfn%;%lfot%tqln?%f t;l}g\%n@c%l': u%{[éleglyése{t%gnﬁdg’g{:%%gl at i gerclé)@al';he

rel eased Aedikteda ptticuldnbioAEikkl regporset or present on cells located in the
adrenal cortex,, resulti in the.rel ease. of. .adr | r i {.ng
corti cost eroi d&® ro%o?éél%g%thésr %ﬁeﬁgalrﬁ%glglg Séa%i%hr?ﬁgf g’ﬁ%e‘@?@ I{Eﬁg‘fégﬁ%‘é& h% not
limted tBgenidbhedgCRYFR Bivckappdea®astare anvinpagedeckarsmnye s educed wnliangs

thym c and spl enic hy. .Thus,.acti.vation of the. I i ndi.r.ect |

resul ts i ke t?f’@a‘ﬂ?fwﬁﬁgé]g Ffl %‘f“fjf}rrfn%lfat?rﬁé tﬁe%@‘% ﬁspte%ﬂ?%\lﬁ?a&g%’t%\}%htlf (r)etrlleagefd t he
HPA axi s. frdiA@hd Bhp6thalhmésRind itahpoltRiSs thaahlerieisgi@biry shakk hypbtelainiv-wipoghysialhe
CRF2R gene has been abl ated 2R knockout) deppnstrate an.inpaired or
reduced f BOH! PYiteak areny Bl e %grﬁﬁ?fffﬁﬁ ‘H‘rfeﬂf/\iofﬁe‘ﬂfq‘g@oﬁnfei“ﬁf PIfuALY- 2\@0“1“
vasodi | at j QRatiddWf the ORE RBlesults e fefeal EHNONEER frofXBe b IRBI g abkdridr SIRFRR into
denonstrated that CRF2R i s responsi bl e for the hypotensive/vasodi| atory

ef fects ofhecriRic sigoritions Thnerleed A Padute i H KRS PrIRE R EBHSA e d

fol | ow ng; fiealpmat co?lfex,r?eﬁﬁtiﬂ@ WNhCRRse 30 Mesl Sormdhed flchldidYUsstBstdbldophy
and Hypertrophy In addition, CRF2R is involved in the nodulation of

skel et al Gogichsereitls opdigic anpdy eHects inaldding.i kyh nesflinkied do.tIGYRG SYSERESUEPEFSIGPUSCI e
is a plastic Li §']: ink YhicAgla 19€Rus! L2tivatioh R€the CRFR

physi ol oginga }"%‘2’%‘%& %Fﬁ\%ﬁlﬁﬁgﬁh&#ﬁt abg%pa&gkgaélgg@I—NpértP‘(l)pﬁy réfeer's to an

i ncrease indire@lye¢selisain thedowngeguiasion whhe enmineisestea vigagvpéonafthsBA pEf.ers to a
decrease in skeletal e. kel et.al s L
traceable to a%\l}%tfoﬁeef) {;H%fzﬁzclgﬂggive}lnegﬁhﬁ%ﬁ%d; ﬂl‘)%tlﬁr%% t?l%n%tlgiéﬁ gﬁyhag?gﬁse due
t 0 sur ger yplatbé (CRFSR tknockouthdaphodstrdsomeisipaicd g redated dogdnierakefolanmg etimulatiano

spinal cord, injury ut.oi ne di sease, or_infectjou [ .
gl ucocort "éBi “(5043%” 1138? OE o PS@H@%“@& %“3 A F g s tesponies  HERs n?n %ﬁ? ﬁxfnehcgli%zrllk or
ot her caug&ssnshaiéd itlRNtCRER1 it atdponsitie ot ehei hypoessvetvasslilaowatifans oftiRFRpace

travel . Skel etal nuscle atroph ccurs thro nor nal bi ol 0qgi cal esses,
however, PEPREEdifar &ﬁé‘?ﬂlf’f%n g ¥‘fq§df‘tia%eh%bsfrﬁf‘§%ﬂ8‘P’Wﬁltre tf’]SPto%f?@gf wip (I;E(’:Rggs
results ipeaisgebilitating level of nuscle atrophy. For exanple, acute

skel etal muscle atrophy presents a significant |imtation in the
rehabilitation of patients f36iiaiMysls Aropty aptRVDefiopnyY di ng, but not
limted to, thesg@emOtRENY iNGvaled A thd ARAGEGNPSOKEIIAI husdld aBohl Bases, the

rehabilitation period required to reverse the skeletal 2 .
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/ 062268 PCT/ US03/01451 nuscle atrophy is often far |onger than the
period of time required to repair the original injury. Such acute disuse
atrophy iwoa3fpex268 cul ar problemin the elderly, who rmay alpceay3/edsfer 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 monary, di 5 eag@h,g g}l for IR0REY th%g)ehaﬁsémﬁa hithed o 9EHR hortlimet

e.g., muscuf meur odegenerative diseases ' and sar copen a (age
associ at eﬂummeehduss st)ophy its 4 petala ipmtrlﬁm: ircthndldmlnnsho wkehlegady suffes dlom

at rophy dt e e 10ss Lng, t e

di sease-r %%étf“étﬁ’? it ’Slagﬁdt‘g%‘"f 18T fi Cﬂé@mngndr Ié%%g?%é e SE ﬂﬁecgﬁn flad ¥

pr ocesseSpMﬁhmtd:mbﬁlhphndairém\lirynmﬂalhypertrophy of skel etal muscle. Wile

thelnltiatlng of the skel et al eatr is. different f.or the
various atrophy eil‘ﬁ%q’f“ﬁflieﬁﬁol’é\}/'éf‘ﬁ soreaylid F‘%ﬂ‘ %8%6?{1 gtfoéﬁ HEPAE SRS SAREEE occur
in the af tigetiedinfiskh@dnal AIDSS Ghehefin behr,omlcnﬁbslﬁdttﬂ@ @uldemwasmansen (p)am)e; n

synthesis and an increase in protein ion and ch es in both
cont r act i Fgeside RerdpigHs: @e@ﬂﬁgﬁ@d‘ﬁf &gelrﬁgf‘g?fgl}'ﬁﬁ?hle&ﬁﬁ?@%tg RTAURE iSgeSy 5) ow

(highly oxiddatcdoydid @EciatlinslsaWIBON I @Edeich@niRrcOhdiidhs] KOEQI MiBskleta@roptist
(highly glycolytic metabolisnfast contractile protein isoforns) fiber

switch. Aerdileadde aremaniglgesof mopiligk bewbypddmsde the lefFéﬂats%‘a'fbld"iyncl ude the

I oss of vascul ai & @B%n e ?ltﬂen(goléﬁcularr BRce Bt WIRGEEINHbProfRY 6d ByperBOpHy f ast
and sl ow swi tch nuscle denonstrate atrophy under the appropriate

condi t i onsf skaletahmusede. r Whidg the énitiptiag FrégFfﬁ@ﬁ‘oFé‘B‘é‘iﬁHi“HﬁleoWOP%‘S§5@6“lnf f thet r ophy
stimuli og,; 6o qggﬁhé/ 1Hrt1aL Wehl@ngel/é{'al @Jnhndnhﬁ§&eﬁmp%§ AT &ceoRr L Rateldy

regul at ed an on or off dependi ng on changes i n physi ol ogi cal
and net abskeletal meedle fitee, pclmhes@e@ecmswm prioteant solieyis sand 4y peieaseoiphprosicur

are consepved acros l'ian s t t xe q §St rated
that the sagméj ﬁas a(I:lﬁrm ecul ar rbog:he%&*a%ﬁle %rllﬁd A‘%yé‘?of’%. caPrgpr ocesses occur
during at clapda;erusmr biod ls'lowc(tinghllys>xdaldvehum1;sm/ﬂhwscontrmmmrowmmfgnns&)tO Bkl et al

muscl e at {l’]‘léhlg lyceiyggﬁ’gez%ols etsc%];ltmc} %: plfl(gtl mlls% cgrmg) Gblép (sjvg t %; %ggl\}%?z}q éﬁ{;@%} ct

human exa
nmeans i n hotkelgtfidmnicte, avidch ungniiclues uhet $os|s mfsvmdlanrecmlngﬂmdblingrmfsctﬂee

anatony, cross-sectional are u | on,.fiber ty swtchin ractl | e
protei n eXPRESL MKy el S‘OQYI‘P ST éﬁﬁ‘fht imgicle (g’glé’fl%ﬁat ﬁté?ﬂhg 'ffgi }been
denonst r ahgograte’@gatiatsewBk @k edlaive MuSad Rsedeporaiig dnthdpetifit @Eephy Stidulton n
humans. These agents include anabolic steroids, g wt h hornone, insulin
like gr O\AE‘PPdea’Bt dmportantiyal] these ehanpssiase erpetinalely reguliied dpgesspswitghadian g ©
Toget her, dé ﬁ‘cﬁ Q%tﬁn%@%&él@ﬁl@alTaﬁtﬁﬁletﬁﬂ{o@*l:‘ﬂ&éﬂ' nuscl e atrophy results from
comon nechani shs i n rodents and humans
The processes by which atrophy and hypertrophy occur are conserved across mammalian
species. Multiple studies have demonstrated that the same basic molecular, cellular, and
physiological processes occur during atrophy in both rodents and humans. Thus, rodent models
of skeletal muscle atrophy have been successfully utilized to understand and predict human
atrophy responses. For example, atrophy induced by a variety of means in both rodents and
humans results in similar changes in 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 03/062268 PCT/US03/01451 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 ndiwati3omn26t hese agents have undesirabl e side effectreTasobroast
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 rani.c I t , r
cont i nui ng negfyhfl g S?ﬁ'&nﬁ%g'ﬁ h%etalﬁeeegu %ﬁgﬁa@eﬂe@@g&a‘g@?&g ml{s/\ﬂg ?ro{)l?egrtld grkeel et al
nuscl e at apppivyd fdvisscinl hamaidyfot uhcpﬂrm@sorlwlmmanmdiy@tundgha@s sidaeffartsasgch & gr oup
of inheri og ive mu |sorders di t|n sh ni. by
the sel echiroiroBhCRF RSt ontoR” salubar iiam a BBl e fubid et
common f omb®idity aiiusmbxallcwstvéxo@dnyagarl@pﬁglgdeemaema;mdoﬂelelablpaldymtre@qamtessqe each

resulting fro t he..i nh tanc of .a nutatio whi ch
i s | ocat et&f: t‘f“r]i‘éca%?fng(gé: HEp Bl B‘bﬁllgélg fﬁ%’lvﬁélé& Segep{lvegtf%?no
limted tfyeltheracgd bﬂ&t@oﬂws@utaamugtyesitfdpphmi; tbreries ubitiauihp asad tonideatifyon of
mul tiple genetic I oci including the p94 cal pai adhal in, y-sarcoglycan,

and 1 - s&PeCHATIREUN 385005, WW%‘S‘E"%%%‘%GP%E&HB&Y (Landouzy- Dej eri ne) nuscul ar
dystrophy, myotonic dystrophy, and Enmery-Dreifuss nuscul ar dystrophy. The

synptonms of Duchenne nuscul ar dystroph whi ch occurs al nbst excl usively
in nales, include a waddling gai &I—M—ﬁ;{ﬁﬁﬂh&g | ordosi s, frequent falls,

and difficul tyMu@cuﬁrad}gH})gleanMaﬁld Epiuﬂg)f Shigkite; pn%éf@@lmuéﬁleaﬂisoﬁérs about
3-7 years of age wth'nost patients confined to a wheelchair by 10-12 years

and nmany distingatshedadhipicellpby the selectivg disgbuinneofskelotelapiselg tisaknesso migieitvamMogins .
Current t Eo%&&?ﬁmi of m@é%@@@cﬁg% Cly%cﬂénne dys EE&meysh&?‘llé&d@éh @é%muﬂg $bhat i on
I Ol ru (0]

of prednisone (a corticost l € n curative, slows the
decl i ne ofhenmtsotaecesdzfrmqaﬂrpnandhecﬂylstaqpblrwesamhlfﬂt iy localed £§ ho Xpa} bices, Obeich as

P ot RusteBfrsnRcthey B0 18 BCHmie ' BAHERD R ITAGREE WhiATLNR AN, 20

infiltrati preci pi fuscl e ge resulting from
t he di seag@tatibinfodmiultyad @knetic dodi tihdwBhge thei b4 ¢aﬂ[ﬁai; mémlmalysmcm;s:amt:mm Br

skel etal musc|e atrophy which ne nt| a nefl
bl ocki ng P¥EPBIYRRLAS Y @éﬂBﬁ‘f%@’]‘?hﬁ rﬁtzlz "38?213’ egmh)T @fsh E)oﬁfl nui ng
need to i gaabpHyy and hﬁ{e?gpblc&ﬁlﬁ AGRGRS dW’t\ﬂoﬁﬂi}/ SiTaw syllﬁptoﬂiklﬁﬁhﬁlcfntrhermﬁaxﬂﬁge and
del ay the onset of disability in_ patients with puscul 31 st rop}?{lél&& but

Bi e

cause a | Bgaphyd dpicheossprs sakfé‘l’séteé‘fm%g'c [memales. dpHYde; b ayrdding aé‘m‘o“t
WO 03/ 062E0&,sR g{éq%Q%lQ% lhfﬁculty 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, wpo oaweies ¢ aci d encodi ng the sane, that are CRF, PCarusodotssn |,
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
invention further provides %dMMAﬂgﬁpiﬁ'[gg%@ﬁMat ed peptide in unit
dose form and usage instru rstration of a peptide, or
nucl ei ¢ aci d efeoptesegt mlvmltlsamwdphaplméemttdesaqhat 2xofBEgt egooists. Svedifigallpf t he
present i ventl on, e f

Froat ment MErneeia e dah Bt BYEEb soulr B nlRY 30 endcBing b Sl S Bhe CBF, o
The i nventmoecmua[ amocoprndi/mﬂmrtfndﬂ sanvagntel wowysit hat relatedsppetde degivatiyes. hhe

peptides of the presen i on ast the _invention t he
use of a B‘é"ﬁt“ioﬂlé‘ B SE %‘macﬁurtt\/aeﬁ?rfl%&émon FORUATE © Saeft%?(fo %f%g%\%ia%ai]?{te
sanme, in b isedted p@tlw@ftﬁé plasdnedwmmemtd a‘mntdaautcamammabméxc@ie@t?mﬁ

nodul ated, disorder in a .ect in. need thereof. The ent| on
enconpas s &¥entiop  futhey pﬁ?ﬂ’l‘fieﬁé‘t t/éOIB‘EBthoa@s‘S%tﬁtﬁ‘i)lpEﬁ“ﬁlﬁ ' dm{)t (gj %6?1@

al pha - bgk@uctioggamma - delta - epsilon - zeta - eta - theta (1) vvherei n:
(a) al pha conprises a sequence of a formil a XI X2X3X4X X6i rein: X2
and X3 are eachhsafmgisgeiion, ofnd PRRIdGy BupIclein a5id epery SF‘meAP aE“aCB“’é? N, P,
Q S T, a8bobitionriist @fedh%te%an flﬁ\@mdnha) Yls@8ifLt Gﬁ)ﬂéddsﬂhbﬂa@” of effective, fok theP, T,
and V; X5 i's selected fromthe con5|st|nghof A I, PSS T, and V,
X6 is sel seatsentof 6@%@0@#@@9&%&@? sch agmpscle atrophy gy wastipg. NFhe ipention also
compri ses a, Seqp qgecmgtgod? tf)ﬁﬁ’ﬁ%c:@lﬁ@fg%l @ptlm%’f%en res&t ﬁﬂgnt%;xoﬁ%lgtﬁr gach
mdependeﬁtly sel ecte om the group consisting o? L, and V; (c) gamm
conpri sesuaeltteqmensies & tl@ yse ofry beptide afhoxesnt WM@W@NPT ‘nyalgic gcid gncdingdhef r om a
group cong atré ! 1nrtg facture ot’/ a mal an%nt ﬂ)?qle)gegmﬁﬁtd%f%]&}aﬁ%&%ﬁ@d'd%gﬁﬁpﬂdaent ly
sel ected e roup consisting o yl al ani ne (Represented as
B), C, D, subjecHnn&dthé¢deofl, K, L, M N, P, Q R, S, T, V, W and Y; (d) delta

conprises a SCQES rf)cr:eesen f in?ierItt% néil1|comg( %%X]tgglgtgd n‘é@%{tt?\,e peptldes according to the

Formula (I):

alpha — beta — gamma — delta — epsilon — zeta — eta — theta
@
wherein:

(a) alpha comprises a sequence of a formula X;X,X3X4X5Xs; wherein:

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

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

Xsis 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 SX3DXo, wherein: Xg and X0 are each
independently selected from the group consisting of I, L, and V;

(c) gamma comprises a sequence of a formula X;;X;2X3; wherein: Xyiis 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,
HLKLMNPQRST,V,WandY;

(d) delta comprises a sequence of a formula X,4X5X16, Wherein:
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5 WO 03/062268 PCT/ US03/01451 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 oBioearsg he group consisting of S, N, Q and R (PeX/ESpyol46n

conprises a sequence of a fornul aX17Xi 8Xi 9X2o0X21, 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, ;£ is%le%ﬂrdﬂith@g%u Enkistis: St/ e Ghesr;from the group
consisting of L, V, I, Q M an Rp (f) zeta conprises a sequence of a
fornul a X22X23X2X%2 seledtasl fednmthe Xoopp censistngeftleand™M:alt he group consisting of
nil, A D E S yand . ' ANt B diROUP consisting of nil,
K, and R X24 is §6e’?é% Cé%sf%ﬁ%*r%%#ﬁ?bgﬁ%ﬁg“%%né.’s?a%g of nil, AH M N Q
T, and Y; X25(e) spsieh eahpibes 2 quenheofgr fomplaonSeXvXngi0¥hedin:;, E, D, |, K, N,
Q and R (g) e Conprj ses sequence. of I gg&,7X28X29X30X31,
wherein: X26 is ts)glﬂelsc{ggeateﬁ ?rgrr%q{l% rgtéproG%Stglgﬁgi{}g{’s“gg’r%fﬁﬁ , -G H K N, Q
and S; X27 is sé&{l8ds etbcled froni thegrgupaopsiamgsf b1 Mny, 8fandT;E, |, L, M and Q

X28 is selected fyomth Qup consi st f H , Q R and VvV, X29 is
selected fromth ‘bﬁséﬂﬁc‘%%%?fg? ighodpcg?nSi&E‘ggEo,ch@l]\fﬂ ’agd Q X30is

sel ected from t he,gis Gelfct&ioien ieigh@p 0bnststingdf INE, N, aralriit aRi  X31 i s sel ected
fromthe group cqnsjsting of A and K, (h) the onpri ses a sequence of the
forml a X&XSENX@%NSG‘B&%‘T‘?@%@‘XWM?“S&H@‘gﬂhwl’%%ia@gél ect eg fromthe
group consi sti g z6th chmprises ibeqadide df a EaRild X XaKeXbedhéreiam t he group

consi sting of_A, DL E I, L, fN, }9 R S, _a_ndo;]';, X35 s sgk.ect ed_frpmthe
group consi sting of Xpigsslpcied framg G Foypoatied pibH thE: 28 *consi sting of
E, H I, K L N OQandidfed fdind sosifdoRGitg of 1R, bieRgr oup consi sting of
F, I, L, M and Y, X538 i s selected from t he group consisting of L, F, and
M X39 is sel ected Kpdnselenied fomupe growrsqontisting obpil. & HOVL ¥, QNI asthefs @ x40 i s

sel ected from the gxoun..coRg ifx%hlitﬂeggr&ip Ansiltne Bt nitlE, b, LIk, NNQ, 2d R S, and T;
X41 is selected from'the group consisting mg A F, 1, and V: and variants
t her eof . (g) eta comprises a sequence of the formula X26X27X28X20X30X31, wherein:

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

X7 is selected from the group consisting of A, E, I, L, M, and Q;

X3 is selected from the group consisting of A, H, K, Q, R, and V;

X9 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,X33NX35X36X37X38X39X40Xa1, wherein:

X1, is selected from the group consisting of A, E, H, and T;

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

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

X6 is selected from the group consisting of E, H, [, K, L, N, Q, and R;

X35 is selected from the group consisting of F, I, L, M, and Y;

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

X34 is selected from the group consisting of A, D, E, N, and Q;

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

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



6 WD 03/062268 PCT/ US03/ 01451 Al docunents cited are, in relevant part,

i ncorporated herein by reference; the citation of any docunent is not to be
const r uedwa3am2aginm ssion that it is prior art with respe®CTIsos/haspr esent
i nvention. SEQUENCE LI STI NG DESCRI PTI ON Tabl e 1 descri bes various proteins
and protein fragnment sequences that bind to CRF receptors. These sel ected
sequences are included with the correspondi ng Genbank or Derwent accession
nunber (s) and the ani mal species fromwhich it is reported, as well as
accessi on  nuReLs. fQf. LELALEdy RUSAR B SRRANENRRS biRteraREqRE:AgN cal
or nearly identical, amno acid sequences. ese known and novel sequences
of the i nagnlbtwrenais@of taibt herstrpedes entdmisiion thitdt is paop it fefpeet tnghe presbite 1
Sequence am no Species Genbank (GB), Rel ated Genbank Description acid

Swi ss- ProfY{"8#}' (GB) or Derwent SEQ or Derwent (D) (D) Accession |D NO
Accession No. for Nos. nucleotide sequence wurocortin | 2 Hono sapiens
Fragment of AC109828 (@B) fragnent AF038633 (GB) AX015619 (GB) am no acid
AV708591 (GB) residues 83-122 AV708591 (GB) AAzZ35707 (D) AAT73432 (D)

urocortin Il 4 Hono sapi ensSEQUESOBHLISTING DRSORIPTAGR20560 (GB) amino acid
resi dues 72-109 7 WD 03/062268 PCT/ US03/ 01451 urocortin Il 6 tcr)’ﬂ&mgapi ens

Fragnent of AYH3dD Agiefc@?s V4TioRYy RESIRIns ngad cprefgia f(@)ent sequences that bin

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

sequence listing.

Table 1
Sequence amino | Species Genbank (GB), Related Genbank
Description acid Swiss-Prot (SP) (GB) or Derwent
SEQ or Derwent (D) (D) Accession
ID NO: Accession No. for | Nos.
nucleotide
sequence
urocortin 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 I 4 Homo sapiens Fragment of
fragment AF320560 (GB)
amino acid
residues 72-109
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resi due

B0002599(w&B)3/061268) ment

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

(GB)

118- 157 corticotropin 8 Hono sapi ens Fragnent of

rel easi ng V00571 (GB) AC090196 (GB) hornone amno acid

resi dues 154-194 AC021240 (GB) EOO2¢3/USEB)1451

fragnent sauvagi ne 11 Phyl | onedusa P01144 ( SP)
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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

11, 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, i.e., from different animal species.

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

Chimeric antibodies

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

8



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

r el easi ngwbasnex26svhi ch is the sanme as corticotropin rel ea®CagiSodiospDNe
(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

sauvagi ne,{ %%?llmﬁccgto cnric @tﬁbodllép eréra@eQSb)ﬁélg)techHlﬁQé Rt Nas( &BBlenRn@risy U. S.
Pat. Nos. 908, 352; and 4,53 5 nmouse urocortin I, human

urocortlndq’tetnatlléﬁ:reg)\elpgllaﬂeﬂg( Reyes T M et al., Proc. Nat | Acad Sci
98: 2843- 2848 (2&%)Qleany£8ﬁt%tx_toglla rélﬁﬁﬁl’ &whlc\,@gs%?e/ sQQxQQ?ZochBMBB%IHz{s%OHI n

Il (stresscopin related pept n urocortin (stresscopin),
pufferfi slmrmbHD(CRH)pLﬁmmpfar)sﬁRERFpuldes inglndet & SR and oaml CRe(s@RF-SaRal Ngs

descri bed,i t ... Nos: 4,415,558; 4,489, 163; 4,594, 329; 4,605, 642,
5, 109, 111441:;5 g'ggabcg%ehge 278, 146; 5, 439,885; 5,493,006, 5663292; 5,824,771,

5,844, 074; and“(ﬂilBﬁ&Jo@B%eaISp@bsténcex JREh amal bgpmds ofcﬂ?l%ﬂiib Hudmile CBﬁundng

t | ,. AFQ386 t
E;F;? (radl n pri 8 t)a ‘i% \%afrletl)ﬂj;fgmrt]egr(a ma‘rémgsr Oar? mc{lu@ie I:)lllt are SnoE ?‘?rﬁt%g) FH)n

n urocor St reSSCOpI n,
AF361943) subkraiies éltwrl@@auvﬁgiﬁd (seDlergqpi. & Haell‘ﬁﬁglmgélihcmromjx.‘(ll\/@@ﬁmg( (BBﬁ)I,’atoCRF

(3P e gkt SEE ot Bieett TharmetiiscomnerohLIHRE Bfteri ty co
activate @REIéR al., BRIc2 Rar' DA cdaosdn 98:283FIR48 R@U1Y), GREbRn AieeCREZRVO ‘Dneoo@r) m

"CRFR " al so inciudes truncated and/ or _nutated protejns wher tr ions of
t he receph¥pannypesin & ﬁsts‘i"@H‘u‘i@}a&*& Regtide);i Rl WPGRH (fressgop aP‘l‘ FFég ave

been del eypg PrpyiRetishi GRP 1If, GRGWRin TEAASHBNORF %@efl@g'sn&es&fbem]lﬁsf Pﬁtml\@&y
ani mal speci es. The CRFI R has previ Ousgl been referred as

PC- CRF CRA15,3580r4:489; 16/ 14, 594é¥9,a11 60%6fdo ct 1 90dLbgy-232.835 3@%23&!3"@615 ‘t%%é%)
Chen, g 8b3, 666 55’6399‘2 SN@E L771 %Crz@@' 0745%hd 5860 ;. 836 BORE akal SR Iciudeiheest,

C P. e Nelr on 93), Ki'shinmbto, T., et al., Proc. Natl.
Acad. Sci (Humap ur@@rtm@,sAfm&m 1@@5)) t&hqﬂ (bpmap upgeomsip Hi or sygsmepipetefated33s:

1-5 <.1993é%m§§(/£%ﬁzo§aw m%ﬁiﬂgﬁha? mﬂ blt gtpe@sce in CRE3R0i C hURE Shuritlt. 1 S

not limt ose’recept or genom c seguence
encodi ng tchecthepiapelearsldgaf&:tdaﬁé’ﬂ()iff’éfiﬁ%)b,tOQ@F (sheap e@q‘wemele reletsinig dargor E 3@?\@5

Toaoce,  @Ruse I M HMe, APdsbs01, T2bo70, Lobado, L240%o,
192586 : @®@B19 54“(,3RHH9Q)6%9’Jmeath_ﬂﬁﬂp7)Gﬂi orXi@2&0 ke, whiding B8 2piliylb @3 ate AFRIAB359,
AF229361, Cﬁg&S%ﬁ&)ﬁl}) and

“CRFR” means CRF;R or CRF,R. The term “CRFR ” also includes truncated and/or
mutated proteins wherein regions of the receptor molecule not required for ligand binding or
signaling have been deleted or modified.

“CRF;R” means any isoforms of CRF;R from any animal species. The CRFR 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 Lezt. 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, L25438, 124096, 192586, Q81954,
AH006791, NM_007762, X72305, AF054582, Y14036, AF229359, AF229361, AB055434 and

9



9 WD 03/062268 PCT/ US03/ 01451 L41563. The nucl eoti de and protein sequences
of these receptors are available from GenBank or Derwent. "CRF2R' neans
any i sof owmosfosZR¥-2R from any ani mal speci es. CRFZR has alpsa/use®m4sr ef err 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 encoding the

recept or pagcheen. ARRAGAL £ }d?ei@seaﬁé}}émgél; §are aVA1B6IR (RENGGBERSor
i ncl ude Accession Nos.: U34§87, E12752, NM 001883, T12247, T66508,

AF011406, DaPE29381, U16253, T12244, T28972, U17858, NM 009953, Y14037 and

AF229360. The n@hﬁ-ggnﬁﬁgﬂs %&Waéémﬁﬁm%ﬁ%n%&&m rsﬁﬁmag%ﬁg?se%

avai l abl e from 0 rwent. It™ means to partial

conpl et el yefitedai aa HECRFCURERBpr @adhirmotor T.actt dlv Pror. NebrAcadx b, 924 186npound
ot o THEAE) afBREE ML, DI ot doct S04 099010 VioBE) PATL L2 1Y
prevents “husclé’atrophy. sol'at ed dep i'de" means a pepti mol ecul e is
said to be "i sThaddihitiothefnCRFRsiecapkqr inchadekamit Gahotolimitddetr dwbke ree¢ftae dorar e

enpl oyed tgggggﬂegiﬁ tgﬁ%tl%%g %,i 90 }nfé,:t ?m ﬁ‘%gllﬁ\gfgb%{ egxg Qi%t isxttéJcF {r]ltz'ls seqtuct,]na(:te Ia{agase.

normal | y artisan can rea y enpl oy
standar d TRask isbqueades iclwget Awesion Nabt aizasem Blsrd2anad 00e§3| de2247) $ed5a8.ed

Cont am naFOHdBroAr oty gt b ARG oB RS, o hfheoh RPAR i Trom

Puri fi cat h\omosBeol THRGUEERRe ahdROkinfseqithied Bf theshaiegtonsaratwilut frolrGevBarkn t he
art. As used herein, two DNA sequences are said to be "operably associ ated"
if the naPUPEWER the |inkage between the two DNA sequences does not (1)

result in the iphibRduehiso8 fRftafy bf 6@plelyi Blbck batit @4, précdss bridcartyer Bo t h
the ability of a pronoter region to direct the transcription of the coding
sequences exagple; 3 Formpruad fndibits gielernl peclayrarhy if “(ﬁth?"rfémébléefye%‘r?éﬁ’éllh Brevaus
transcript, Q. Rfphdransliated into a protein. For exanple, a coding sequence
and regul atory sequences are operably associated when they are covalently
| i nked in such“kolaag paptide’d nshusce pertide tradersler is pridon bt “isdhsed”cwsnrhysetuence
under 't herr{emalxﬁg%(f%h&ﬁicﬁ%ttl{ogi ax%fem}pn)?ecf 94 Ofh¥ %ﬁﬂg%ﬁlec%llullpéb%stité‘ents
pronoter region 1s operably assocrated wth a coding sequence when the
pronot er rhageemorsalyapadsiaedofith dfefottinngA tskidlag ertispt Fanreadilyt dvepdoyDMudgquence

such that Liie, ESAHAAA% MARSSHbRL hiuGapabl e of being transiated into the

“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/ 062268 PCT/ US03/01451 "Sel ective agonist" means that the agoni st
generally has greater, preferably has significantly greater, activity
toward a werims226s eceptor(s) conpared with other receptor ®CTrusp3/ofaat 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 prograns blastp, blastn, blastx, tblastn and tblastx

Al tschul et al 9 8953 et al.
E1990) Proc. Sefe&we Z%Omyuﬁlfleq}bsgﬁﬁg;ﬂéz 4- gégraﬁg'w%sc%ggt?%rﬁgﬁéﬁgly Ieléllasf or

sequence sgnifitaady grpater agtivhy ngvardrmwtappmat@HSWGmam with ethel Ieptorp neighgim i s
to first Qosnc%hldl%[ fx'n%@uké"‘{]mﬁ e%gga%&her%cteﬁmgaps (non-conti guous) and wi thout
(conf udu e}

gaps t ween query sequence and a dat abase sequence, then
to eval uate t héSegtentd &tehttal or Slilgmlégy(‘iamd"e apfin@hdid wanoteide heguerse devel is

presel ect ST PLHST (ERURIRF YA Rig Mt SU0A5 TR} S8Ry I o ok 2 |
simlari tympls}earhyhtheg)rﬁg‘rarﬁsanuapceladmtlamseslpstn;eed Ablhsx liAltscet] atal. (129D4)

dosor pt e A fhRriens < safibaps K e of HPBTAEr Sy Earth Sy PrF B e

t hr eshol d2468§ whieRp@fe tailgtedTidr GBnc@Gahinsity shaichings @'he appiesth @sdd, byctié BLASTMaL ri X
and filter (low conplexity) are at the d&aault setti.ngs ef aul t

scoring nAEBRR §de firphycopiddt jimiley) seamsats: i 83PN (norh‘?ﬂﬂmg “?J)s?'g VEhqh gaps

BLOSUMG2 g?@ﬂtfguﬁus§ HeriekRh lqu&tl séﬁuenc(e 108 £ Haththa@ seqNaice, -theN3 @valifaed the SaustiGa,
10915-109 recom’rende(;l guery sequences over 85 nucl eotides or_ am no

aci ds in 1slérn@<tance ol st wat ftrﬁéie%ttfts‘ﬁ‘ R finadly ¢ summarize pnly thosgmatehes wdichas -\

(i.e., t h?dtlgigvpﬁrgse%f%ﬁQhrfeg{oldaoﬂ)ﬁgrﬁﬁ&tlce MRSCHURELsESS bl BRI ishRs Mh Gilmilgrisy t he
penalty scoré for msmatching residues), wherein the default values for M

and N ar eseashamfsmuerircesﬂ@@b%&es;éwAlt%uﬂretml 44999 pardensicastics et B-BYj teed as
fol | ows: gg&%@t@m%ﬁﬁ& E@ilﬁf(é(r)yalgﬁ Qmég cﬁeﬂeen@saast{m?gnm&mew nk=1
W t

(gener at eS WO ts at e ery I on ong the query); and gapw=16
(sets t hethwishddvomiegoiting mdches wediod @apfpedseqle@mfeghrmmf% Tagtex ge%ékltalt €ay. The

equi val ent Bllex )Darg rt etfﬁﬁt s%&.\ﬁ\éé e d@ﬁﬁl?scigr:lg% mle:ﬁ_& us tg}é%étp, bl%{(lg N~ 32. A

Bestfit cOf gon en sequences, aval ein package version
10. 0, usemd[llbl%stpax &mmmnﬁﬁlx(@hmkoﬂ eatl ()199@)eﬁwlct Yyl atvedd. LEENIB A §Ap

ext ensi on and t equi val ent sett i rotein. c isons are
capos and! DERES ) Bt G Bt isb s Pt coloB T h P P AR el
skel et al nuscl Borvhss, B sakiak aaalx is faudg the r;itld)ﬁ@f}vb(meothebmdﬂd sc'b&kfei epat ofmuscl e

LGB TER L ST, TUSCh S, ESLIA B0 TGN, 8 SSEE SR dun
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 corwenBioeazes8 abbrevi ations, as 11 WO 03/062268 PCTPOSAZ09AASI
shown: A = Ala = Alanine; T = Thr = Threonine; V = Val = Valine; C = Cys =
Cysteine; L = Leu = Leucine; Y = Tyr = Tyrosine; | =1le = Isoleucine; N =
Asn = Asparagine; P = Pro = Proline; Q= dn @utamne; F = Phe
Phenyl al anine; D = Asp = Aspartic Acid; W= Trp = Tryptophan; E = QGu =
d utam c é%'v\g' A AIQ/EtAla h/eetTh-L B D?‘hret)gnne,h\ys Val Ly@dh‘ﬂ@ C GC‘sG(sztEmeq_,)éC' ne,
R = Arg = Argini ne; ey = erine; H= Hs = Hstidine’ The letter Z =
d xd: Py Lewkildories; cﬁéFb”E»xytl Tyrosing; d,= lls =Usadehcing; NrriAsmEeAdatagingi halPrgl=ut ani ¢
acid or gbu e th has ormed L as been
descri bedial i (2 s(télngsehﬁtéré“ X Igt .‘?% ug%e&lgfaﬁ\b%g:) Fl)é% R%‘gbﬁ§%§??3r ymﬁé
al\tlgp[] oEr: altl“@rpto“ﬁham Ee-t Gér = B}lmtsmtasoentl iM =tMet %b@&ldulmﬁ ohys o Lysiew(bnéile—

pht yl alani ne a,.nodi ficatign ani n cert.ain n as been
i ndi cat ed )iH‘ t Re S T<NER §t=| Alﬁ dér ﬁhe@hm sﬁc]:t mﬁﬁi@‘us 4 ug}e? in the
sequence Piisdlidog: dafboxhiec paptd ched tcﬁﬁdpuammetsnmha&rgmtarmc acid usrsglutAdoing ehat am on
"Ac" has ?een used to indicate nodifie ace{l Iatge d NH2-term pys in
speci fi caf9BRI AndnisEel GUlR laddRr| ﬁhﬁ%a‘é‘?n %g | BF EFYSRS Ttélétlﬁlfl%r
wher e apprRPDIAED. RESE fRAepd whes pbrophige.i IMhentidrB as @scdl ﬁOthéTﬁﬁhcfﬂcetﬁbnt(m have
am de group at the carboxy-termnus. This js indicated Ig
listing uAepémate Mepithylglening=g-madifigaiioneof Alpningin fgptalp Gepfides t{ﬁ‘;\% "aﬁnd ‘é‘t“? on or

an absencg, @t s&fﬁe&@‘l@@ngaﬁidgr ihB “mRBdIRXdoud featul® iRAhdIEeqhenb® MRIN TR (1R pe@tﬁde nil"
i s used throughout the application. Unless otherw se define all technical

and sci entdapenees whers ityassrsh braviaHan A Hans dasfb usera mdigteamodifisthisatviated
under st OOGH)YerAs Q'I th® rsllgécﬂﬁﬁt}’onsiﬁh Ihhs heldn HEGrigddl hd& th® FADBIIAESNRAY Stehikre

phar macol ogy, or nol ecu biolo The net hods, materials and exanpl es
descri bedwher appropiiate. Fstpeptides i B invsntina 4r¢ pise megdified(hhave gmidecmaupas the
material s ‘ jising] sgd in
the practi %gépgrt% Ig{sl ﬁ&ggsflﬁ!thﬁdgédﬁ& g}seeS nﬁéﬁcﬁsgﬁﬁ e 1\gdg]tglﬁgllﬂﬂ Thefpagt}rgsglnt

i nventi onoeinctomlpmw dedavionoesh abeenca aff danveenipepid me@ntamxﬁ thgi natyral bomeleg, a
Formul a (L) elta - epsilon - zeta - eta - theta
(1) In For il 'Pﬁ ‘}SCd Efouﬁtéouégwmlsc%%%a sequence of a fornula X1X2X3X4X5X6;
wherei n: X1, XIZInamjoth’&waeeleﬁmhalselclﬁmtaednd sammmheergls osl leors haeithgsapfe ni |,

A E DG N, S 4 15y SEbet! . t
o F 1, eng 4o Spgenl REREUE b STa Tk B PR RS 19

pharmacology, or molecular biology. The methods, materials and examples described hereln 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;XoX3X4XsXe; wherein: X, X,
and X; are each selected from the group consisting of nil, A,E,DG,N,P,Q, S, Tand Z; X, is
selected from the group consisting of F, I, L, P, T, and V; Xsis selected from the group consisting
of A, P, S, T and V; and X is selected from the group consisting of I, L, M, and N. In one

aspect of the invention, alpha comprises a sequence of the formula X;X,X3XXsXe; 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 mawe oXax288X4X5X6i wherein X1 is 12 WO 03/ 062268 PCT/US8O6I4611451
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
embodi ment; 2l ph t q ﬁs%ﬁ:@te&rf r&l] up
consi sti ngl '0 B %IISE%H 4 ﬂﬁo%mlgoéﬁ§m$&%§%\lggég?z$§%l | D NO. B%EH HJ&_

(SEQ I D N@ns@@r@)ofn,mnpw )%segectgimmﬂwmup consigigg of b gpf 5 Xs|isAel ecwﬁérom n e
denotes nj Z{PPI .

I n anot herheéndogé@{r%%%tge 5f£|3 aH'IJaua corrp(’rlféégéscpétaqreong@q é"r‘ngg&-sg ogtq.qyq\}ﬂn%gjnlf)t ﬁgr
enbodi nenbpe ahtpldaneno mipha Qashelt ¢renpgiecputb eaguence salected| firora tlist grewp eompisithigraént |

o b OB ST AR Dyt L eSOl ke abeen:

IS nil; XSHGISB0eAdBd--PSbnaridhel\Jr, othorednrs ide;ltoletsgulofln El;lotlher elmbod@memidalpha X5 | s
selected fromthe group c [ Sti V. X6 is L. ln one
enbodi nenf?mlﬁisﬁ&ngle 558'1‘?%?‘31 2‘2@@ sg' ?Pé’h’gé eglé? P alafr}%r% Pet rttgusbeqcoﬁeslnstl ng

of ---1 VLDNPSLF_]H_another ¢nfBodiment, El%ha comprisd4 the s@lﬂfhce -—-IFSL .In hlﬂbt]&ﬂﬁ etb@tfiment,
enbodi nment , pha corrprl ses tE&asequence ---1VL. In yet another aspect of
the i nvenf‘liPB?’nC‘)“}it’lﬂﬁfﬁéh"cS M5PisE sequence sel ected fromthe group

consi sting of HAEBREr {sfictot de MOent>8 2lphaSbmbifies (hSE@Iﬂuﬂ REX38X) X6, -whefL
---1VL, - TKFTL (SEQ I NO. 394), -ZzZGPPI SQEI VL (SEQ | P 33‘2& SEEI VL
(SEQ | D N& 1538k Xz is mhs\ig nil:Sfcs F‘tbeCN’é frog e eroHe cgpsiUEESk D{ g@" ) %5 Q@ VL

(SEQ ID NQ c?é%gf)[om W %&gm & N,Q, S4Q'13nd \STKE ToLL ( SEQné @mbgalméerf)lphaSZGPH
(SEQ ID NG 403), an SEQ I D NO. 404). |In yet_another asgfct of

t he | nvengomisesd piqsensayeleséedny e dgegioup,consiyg oA i-siVilel i rial L» (ki SEQ | D
NG 400) Qﬁlf Qih(ﬂerPSEeMzinQE\elt Gfbolid@ht, TiHa Q)?nﬂrﬁ&ftl‘lg sehlﬂan&h-e reurificat i on or

detection e peptides of the invention. In Fornula (1), beta conprises
a sequence of & yaranother SXBDX e invrarien. ralpkg camerises @ sAeence sdostedeli@r thed from

the grOUpé%ﬁggéngfih %f‘r)nafqdnpgl ger%{]ﬂ) No: §db) Odie:pp Fﬁ%gﬂ?f\?%} 3981 HGIFPLIGES. L he

sequence p consi stl ng 1D NGO 405), SLDV
(SEQ | D NOKFTHQS)Q ISINOL 30HEZGHDI, I\KQEMDX$EQ$DII)IO (3SEIQSEBIW€XSF41)® NOaﬁQﬁ),SI DV

(95010 Nhaf0)smd B PRSEAF B R RATE 539, A8 38mLlg, $90.9068
anot her e(SEQIDENG:,40be tSTKFTONCEQED NOe 460 5eGRR (SEQUD NO: yel), andoNhPPPI
(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 SXzDX,o, wherein Xz and X are
each selected from the group consisting of I, L and V. In one embodiment, beta comprises the
sequence selected from the group consisting of SIDL (SEQ ID NO: 405), SLDV (SEQ ID NO:
406), SLDL (SEQ ID NO: 407), SIDI (SEQ ID NO: 408), and SIDV (SEQ ID NO: 409). In
another embodiment beta comprises the sequence further selected from the group consisting of
SIDL and SLDV. In yet another embodiment, beta comprises the sequence SIDL. In yet another
embodiment, beta comprises the sequence SLDV. In yet another embodiment, beta comprises the
sequence SIDV.

In Formula (I), gamma comprises a sequence of a formula X, X2X3; wherein X, is P T,

V, or S, and X, and X;; are each selected from the group consisting of A, B (Naphthylalanine),
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enbodi nent, beta conprises the sequence SLDV. In yet another enbodi nent,
beta conprises the sequence SIDV. In Forrmula (1), gamra conprises a
sequence wD oaoénssrul a X11X12X13; wherein X11 is P T, V, ecrfsoamdsXl2 and
X13 are each selected fromthe group consisting of A B (Naphthyl al ani ne),
13 WO 03/062268 PCT/US03/01451 C, D, E, F, G H I, K L, M N P, Q R
S T, V, W and Y. In one enbodinent of the invention X11 is P. In another
enbodi ment, ganma conprises the sequence selected fromthe group

consi sting pfpRAR dPAk, 1 PREIN, PAQ R RV, vPIBand™ ¥ Em dieembbifdentdt e ilfehtionPFL,
PFQ PFV, ~PFW 'PFY, "PGY, PHB,  PHF, 'PHH, PHQ PHW PHY, PIA_ PIB, PID, PIE,
PIF, PIG Xpl is, P.Pi, anoper empydiyneryy gamrpy Fompises tp| spAuqopsy selpgesd fioppthe pgreup pi

PLG PLH, - : P , PQQ
LG P Bl 00 B, ¥, B oS el B O

PVY, PWF, PPWHPFIPVISY FRAVG, FRiRy PHEYBHQ, PHW, PENHPLRAIE. P, PIESWE, FEGTDIHPRE,  Pywy
PYY, SLE, Pﬁ':%%,sﬁrg PRSIV Fiw, lP?}’,yﬁ%Y,gﬂ?i hek Eﬁﬁqﬁﬂi BRi pPf prfeptBYeyi on,
the sel’ecte r

gama conprise séquence om t he 'group consi'sti hg ~of PFE,
PFG, PFH, PEWQPLPFRNY @B, FAFGPQFL PRL PIQD, PERYPQPTEQWRPAY, PRY, PSY,PTBRPEE. Pl Q

PLY, PIG T. I nlgpgl t i

sequence ggggléﬁgg}]ﬁf EEIm %‘é%ﬁgﬂg}%gﬁg&tl n’gﬁg?’ %@%%H%QPEFY
PLE, PLG PREHYIRLKYI, PUY,PY,BYT, PYM, PPWY PYRI, ELERIE;, PGQndPV1G. IRYY, anbfREr, PTW
PQY, PHY, PH, PIL, PTL, PTF, PTL, PI\V, PIT, PTV and PIE. In yet another
embodi menfMOYLATHE OF BRIIVFUIRE: samasconREfs hestSusRtee s 1%]9 P fopyae &g ﬁ%ﬁoﬁ’smmg

Compr i ses g atalince: Sgl el od 11 om BEG BV BLOC PG PLy PV PTY
conprises_o sequence_sel ecte rom ) , P ) o PTY,
PIG, PLL, PRLAICEREN REPTYnn YL anoths EmepaToRtoBi R omas ik SR Sder the
sequence Bbfg thé BrodflcoRNahd6f PRI, MRAL PFQYBRYEPICR) MG, T84, REEQ, PLY, PUENUI a

(1), delta conprises a sequence of a fornula X14X15XI 6., wherein X14 is
sel ect ed PTHH?N'FHeP 15 Bl PEQnYs PYXgPBE. BTWy PQYnRHXs PHeBL; RT RIERHd PlY om t he

group congis pirG,@bre- m%QnMer%ﬂﬂ&iiﬁleﬁt,s a%ﬁllna%hﬁgsefs fHAGedRBceleRERd FORMShest | NG
of S, N Q and R In ohe enbodinent, delta conprises a sequence selected

from the groopporsistieg eftBlGgPBY, RlSsand RIN: Ipyey anpthy emshodin@n R gamppa ceygprises of
enbodi men | SEBUBRE BLYL AU pE:FbId BLEORIRLAY bk, 1n

epsi | on c%eﬁb‘%’%tégecg&g%}&gﬁ?eﬁgﬁ’a B L o B G G g e n, X17 is
sel ect ed fetomothae embalirpent,ogesingt compriggs Me sequepce HIG. KIn get apothgn dmbBpdigg, | s
sel ected fromtherggs consisting of L, M V, A and T, X19 is selected

fromthe 5?“613?)C%mn3| stimg of I, F, L, and M X20 is selected fromthe

group consi sti g Fofmuld, (I, deia camgridels aasedued@d of 8 femhude e i @nwhenen géougp
selected from the group consisting of I, L, and M; X5 is selected from the group consisting of L
and M; andXs is selected from the group consisting of S, N, Q, and R. In one embodiment, delta
comprises a sequence selected from the group consisting of ILS, IMN, LLQ, LLR, and MLR. In
one embodiment, delta comprises the sequence LLQ or LLR.

In Formula (I), epsilon comprises a sequence of a formulaX;7X;sX19X2Xa1, 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; X,y is selected from the group consisting of I, F, L, and M; Xy is
selected from the group consisting of D, E, N, and H; and X, is selected from the group
consisting of L, V, I, Q, M, and R. In one embodiment, epsilon comprises a sequence selected
from the group consisting of VLIDL (SEQ ID NO: 410), VLFDV (SEQ ID NO: 411), VLIEI
(SEQ ID NO: 412), ILFNI (SEQ ID NO: 413), LLIEI (SEQ ID NO: 414), LLFNI (SEQ ID NO:
415), ILLEQ (SEQ ID NO: 416), ILIEI (SEQ ID NO: 417), ILLEI (SEQ ID NO: 418), TLLEL
(SEQ ID NO: 419), KMIEI (SEQ ID NO: 420), KVIEI (SEQ ID NO: 421), EVLEM (SEQ ID

NO: 422), EMIEI (SEQ ID NO: 423), EVIEI (SEQ ID NO: 424), EAIEI (SEQ ID NO: 425),

14



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 ( SBRoloBosxss 411), VLIEI (SEQ ID NO 412), |ILFN ( SEQriUSoMO45413),
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

WO 03/ 06 |

a2y e e ] SRS RN R DS oo P bay & kk EEEL SR
430) . NM Kb Qmmmmqm@m)uo Q\WEMMEE@(SIEQI‘IUNOA?E) | QMMEML ($BQ 1D W) | D
NO. 433 t 0

Sequence €ahant EhERP BTG Ak 1 shEVERt Gty o C0F Irfiof L MRS e ey

| LLEQ, TLJeEn%;enc@fbgkc%‘éMﬁEh}[ tﬁé gkoa@ahhﬁing@ﬁwm‘?DmafﬂﬁD‘&ﬂBFND hLENﬁlﬂﬂﬁmgNLﬂ-ﬁél g
sequence sel ected fromthe group consistin an

I LEEQ I na‘VeIfMﬁotIHé‘Po'@?fb%’Eh% . eROP |CERPTE gﬁ%l‘e SEEUeNCY felec Egéft?élh & &&Pect ed
fromthe Qhn@heC?VEIISL, VIGFTHY, TKi arLHQ, LEQet dnBthyteimbabieiche epsilemtungpirisant |,

epsilon conprises the sequence KVIEI, KMEl, [|LLE| TLLEL, In yet
anot her eWpodlyaBr selegied &’Eﬁ’ﬁ‘ snBoPR ¢onsisime o KIHEL "I”(I\}:LEES ﬁ“yyéf BB her

enbodi Menty,podfiRsi, |e9ﬁloﬁQHBf)ﬂls%§§1ets&ﬁJe§c%w¢2Q(N/Im-IE@LEt MLEEQ) W'HI(E]L) Inzeat a
conprises a sequence of a fornmula X22X23X24X25, wherein X22 is _sel ected

from t he gothep cobedimenti apsilon campriseq thepseqpence; KMIELT: Ingyes angthero pmpgdirgentyy om
the gr Oup(ajsﬁ@‘n(%&lﬁ)hgégghﬂosfeﬂ/l&hée’IL]SEénd R, X24 is selected fromthe group

consi stin T and Y; and X25 is selected fromthe
group consi sti gFafmuhi (), zek cPnprises K seqyend® ridfornulp opkeXuBarbBeRradit: 8f t he

i nvention elec ehca]r (}HQ %ﬁ,gpsc&sgg,pgugfn&ﬁ &thﬁ'e§ ai?& ’T“ ?gzs%?égt_ga(%%ﬁgﬁle iy ein

X22 is se group consi’st'ing o X23 is selected
fromthe gm@xsqmg afmuisKsmd RgXafis seldcted Kroamtbe Etoummsmsns@ﬂ relef\elél, N SrRtThendgr oup

cons! 511 o S50 S 1« oMol o P {3 ESpEE ROAGE, 0 g o
conpri SeSexﬂbcﬁiﬁﬁBme ﬂﬁ&leﬁﬁleﬁﬁdnedeti bmﬂprtstsea g:rqoemoe obtisifetmugXoK»ZRAE; WBEEn D
437) TR FSEFFD N0 EoRP HRABCRO OB RS, ARAREL GE8 T KB 240).
AKQR  ( SEQ:onkiltil¥Qf nfl4K )and ERQB i§ SEQet BrodiGhe 4¢b2p porAKﬁEg $fSHEQAIID MKN Q:4B§nd ERAE
[ D ROL447) XoTiARICRG o SPNEBAGT S ERAR SO b R 49 TEmclk HED | D
NO  450) , A fihdneERal @rr%‘@es‘lﬁﬂs uenceHEEQel SR 1hD gNIp c@ﬁs@tmg ARARAESEQ)IID NO
453). ARAII\EIO( %54) {EI[()AQO(SEQ 1]3 NO 435), ](EI%EE (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 X26X27X28X290X30X31, wherein: Xy
is selected from the group consisting of A, D, G, H, K, N, Q, and S; X3 is selected from the
group consisting of A, E, I, L, M and Q; X2 is selected from the group consisting of A, H, K, Q,
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I D 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 -RARD 030668 - - AR, -ARA, -R R A-AR A-A, A---, ARRCTAISA3/0HS5t. |n
yet anot her enbodi ment, zeta conprises a sequence selected fromthe group
consi sting of EKAR, ERAR, EKQE and TKDR In yet another enbodinent, zeta
conpri ses EKQE, EKTQ ARAR, or EKAR In Formula (1), eta conprises a
sequence of a formula X26X27X28X29X30X31, wherein: X26 is selected from
t he groupp Lgti 70l rom
the gr oupggé;?é?sgtlpgel&fmfﬁmnpge %oub_‘ cor{gM %J%@?gé@ |I\é?ﬁ§de e%tozﬁée% rg%gn@to Iﬁle
group cont gtoupgorsfsting ofH, K N,Q and R anDXa3# G226 SrorCiy pIo0B L OBistng ¢ Angrdl V;
X29 is se ed fraom.the p ) gagt’;@ls
sel ected rofrrﬁ he an Ofi mtlf‘m gf)ﬁ’éllg‘fegpgd } ﬁgnpKfse{l\a %“e‘%‘a %w% %3%% S

sel ect ed Edneistirtghef W@Ac{m |I]9tNOwgt60)‘~ KEKKRK ($EQ I Néhd6 BB QBERANSEQIDt he

AAREQA ( S 1 NEPRGR) SRR P e T R S D S AP KRRAISER ] 5)
KEKQQA ( SEQ: 5ﬂ),N@lRI’4@3)(SE@ﬂ]H NQ- ALK EEQAI (BEQID NG 4P 3)ARRRERA((SEQ IDINO:NO

?,33 : KE% 1{‘53%% @ﬁl@D §§5§Z5) @% é% xgok,%ﬁ) @QR&%@ %’éE%%)’D NO

527), AEABAKAKSSEQID MG 5287 AAH kgD ((BRQ: 519)Nod HRZYHA &SRO HANBHESK).SEQ | D
NGO 530). In yet another enbodi nent, eta conpri sgsfwnygpqggence sel ect ed
I

from t he BryipgnetBeissaiodipenbreta oQMATOpS a AFfHCRIeIGRISRE YR fonsisinenelr

embodi Meni AREHA  GRAAPKERRRK! Nen SBAWAIN GRothA EHEimdnd, M€ Lcofiptibes tﬂ@%&dj’l@ﬁce
enbodi nent, eta conprises a sequence selected fromthe gfrou consi sting of
§

SQRERA andARE@@Qoln Mehstvbenoawbexn@dl%cféﬂ FRIRArISese SEABIR Fileckd frome thegiomnce

KEKQQA E @ RERA hEEX GORPTh $85inBth&eGHRBHRnO bialcBRpAiRE MelsBquence
X32X33N34 35X3 8X39X40X41, wheréin X32 is selected fromthe group

consi sti nEEKQQfA E, H and T; X33 is selected fromthe group consisting of
A D E I, g1 rmFI (gnd theta X3 olipriS! Gt €GseqfdhOm tg'le g{hQUp f&gﬂﬁ' sting
is selecte g N,

of AandR X3 fromthegoup consi sting of E,
Q and R, X&XssN&)(séise)Qﬂésdiaﬁxmﬁal,t\w@regm Keppis seles¢dslirom gheadroup, COhSlstiIlg OIf/IParEdHY X38

i s select e consi n from
t he group aric ﬁf%ltsls‘!:r}ad% gro|1:.|pc sxs 1ggg I&fgl g gl ?&31}8 il 1s éec%éir oup
consi st i nffo@ftheAgrodpy chslsthi,g of A akd RNX3(Q,9 s¢fectdd fmmith‘e groa@ronsmtmg bfeE,tIé,d Kfkom t he
group congi sting of (A F, and V. In one e nt the i nveption,

Phet conbrpealf & itelsei boBr peerr PR s Skaanadorss Kok e B
wher ei n %&p SorSBlRCHA] H naNiXg is @leotd froahé gioup gomdfstiny of A, aME, N anddy; i s

sel ected xﬂocign setlgc?ed frroorrllJ Phecgcl”)gu%I C%)}lsllsrt]l g o];' AAD B H,EL IJ\I’N 8 RSS%HQT X4 is selected

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

a sequence of the formula X3X33NX35X36X37X38X30X40X41, Wherein Xj; is selected from the
group consisting of A, E and T; Xj; is selected from the group consisting of A, D, E, N, Q, S and
T; Xss is selected from the group consisting of A and R; X3 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; 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 nil, A, D, H, Q, R, S and T; X4 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 coneoatioozeof F, |, L, M and Y; X38 is selected framuseaogspup
consisting of L, Fand M X39 is selected fromthe group consisting of A

Db EfE Nand Q X4o0 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 errbodi rrent theta conprises a sequence selected fromthe group

consi st AR SERR1
ANNAEL L:AE SEQ I D EgﬁgqmﬁAW TI Séé%q{bw&é)ﬁ@AN%Aﬁ?LAKI@;% SEQ

D NO 468), NQ«NWLIMRIQISE@'II (SEQID 450) 479)AM‘EH51‘+H‘( | B N®: 4800,
ANNANL LA SE
DN ar AR e B Soy I RhRAKERo EADtet BN ARSI, T
ANNARL L ARNO( SE3),| BINGRIUZRY, (SBQNARL INSY| 48BEGIAQANGARY 7§SEQNRRNQ: A385)( SEQ

g Far T ST BT bl G TN RSBV e

A8®) , 498T,NARINARRVARSEGSE® O N@:8439), HAQMRILLIMEY (SBEQ IDDNUD, 4985)

SR 050 1D 10 1980 SRR 0 10 M A5 (I S50

TNNRLLLDTNO! SE@),| PTNARILARY, (SESNREL V)| 40SEQTNARKLATO 2)SEQT TNARICL ARS) ( SEQ

O oot RS Bt SRt SR i R Rl 8 e

| D NO  498) ,NG.Th)L ARRLIBROV BB 1D480) 49§TI\RNLI¥JD]TBDT\‘BI:‘(@QDH1}\I®IO S8@),
TTQARI LARV (SEQ I D NO & and TTVARI LARV( S (g i I n yet anot her
embodi nent T &ﬁﬁgt%R\fd%Ql@e O3 58Pgah &V 4BfIR ¥ E@rg?nl\{%esoé UYL mehet i ng

of TTNARI LARMiment\ M- [ses AN Heb Leldcted HlINARe Lk RAdstih NARFNBRY. AW, yet
another enbodi nent, theta conprises the sequence ANNARLLDTI, ANNARLLARI

ANNALLLDTANNA&NNML,LMN L ERNAREERRR) 408RT TNARRORET) In pehanphaRy,

EQNAHI FAHY 1, @ fEQ@NAQ B fses %beseaﬁénlc«]: %@INARLL@FIa'AtNNMItLLAI@Ia%NN/ALWﬁC' ate
that theta enconpasses the C-term nus end of E gtl de. The tides of

t he i nvenANOAIA&IAT Lol SITNARIARRY.cr |TE"M%AEVpep$ EDAL o RN RY¥. with

certain p e 0 t H a

Cpect 1 carR) SIERPT MERGSAGIIICP HBY, RERH] B of, PgSRDARRARE dus ey, sy
LLRK ( S_EQeIicDmb.@ses?pﬁbfl()f -tdrminus esi dfdepepidd- X17, | El EKQEKEKQQA (SEQ I D NO 505)
for residues X‘]'[?e pepgides ?l’h%lull%eg E(gave alsNCgee gribfeg hsa 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,;, LLRK (SEQ ID NO: 504) for residues X4~
X7, IEIEKQEKEKQQA (SEQ ID NO: 505) for residues X;9-X31, PSLSID (SEQ ID NO: 506) for
residues X4-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 wbhasmexres are al so enconpassed by the present i meantSopm45As 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 Formula (1) nay be altered in various ways to yield
a variant ,0f t e n no
acid subsF 'ofolﬁ? ?@%@\4&@&?{{@' ong ineat fvg’!r;\cgﬁ) %Hrclis,t}é{]ye?éc})%\ﬂs?%ml g%érljr%%h fﬂ} grggtl ons.
Met hods f embaslirodnt nfthe parlaat, tharssbsatueiorge)méltl&lﬂeytl%méﬁnrmula (Dhie cens¢ryativeiin dxtanpl e,
variant s Ganndend ERALE YT AL] Bl bifhe UBLROUHAR SRGHSAEERNEAROM N
t he sane. nmut agenesi sPaRd"h eot I de sequehce alter atl ons are
wel | k nOWthtﬂodmCEdh&) sabstntutésﬁﬁmo had reevdaﬂpbcel,twelb(uhdargdd r(ssmasyH A, @od RNatferabBcad.
Sci. USA 82: yAY 7 382;
OS. Pat. SRgIOSHug SpGOR gy Rlardt ey icr epreh(tuteed Rl b ;) dpetf

Mol ecul ar arefkl?bsil@tee%lmﬁﬁgﬁﬂe@%ﬁ@@%l@&é%d n&ital egypoldviaiutd (anFFIubJ Mshj ng

Conmpany, New York) and the references cited therein one odi mrent of
the vari ant a“dtWép@fPé@’gi LSRR "B&‘ nepgal ﬁ%‘b??‘ﬁrereﬂ?“eﬁowg‘e'( ?"?D%Jﬁgnem 5"
conser vat i &aridnt &Mveralltchﬂg@lsﬁ@dtdry oflhy@FdpRbtic/hydeopbil R e bf (e paptids tas of
the variant. Thu where nutations are introduced to subst] tute amhno aci d

resi dues, Ppodipred v\é‘lt&’/"“& habgaiate sadyereddy (affecting LRIIR) 2g0pisher o) §HII gpgthe

substi t ut gdpdichdhe, PRS ivhiide iy af e Qefh R gﬂJ@speptmqutm&hm ®hamgpd ahesidues
(D and E) preferabl y are substituted with negatively-charged residues; and
neutr al ngtanglgnq;}p of acyagipgtsa (ppeudp of |Forrpula (§) upmod:@ed &M@cwlaﬁqrbpgpw aylog_,r e
substi t ut u IR, DL AfinatiSs iafd BiBelinkNwRARS: A& nn@aibm O the
vari ant, Simobg?tg) Iélg](ﬁJ ¥Qt% Jl'luél%aulreaor hi/aro‘ghobl c/r? rophilic et
properti e wfro teha'npapttne@telectawf thber%ﬁlm er byl thei ynbegis gwsmmdeaismg raeiiieads el y
af fecti ng, CRF2R. ago a e , an
active fragrren?md% arH o%g%)n o‘lfhJ 498 &9{\1@@ { (3f &Pnﬁiﬁﬂirﬁ%taﬁ?(}/%&h rléll{rlr(gen

a vari ant phmplmegpauodeofofyrdr‘shmnmérale( kid ittgeaniei fesidueshynedybitiph adfi lpnine residue;

car boxyl atl 0 hor yl at i coS don qui & t

| abel | ng, 2"}“88 o?q s@ng rﬁc)ef!ldu gydl'goxg/laylon o 8rot1me and ﬁjytgl ne. 851&1%9 ér?gi[glx m?‘e‘éft ment
of the pr glﬁ;amﬁb ledbyestdhES sglmdayasmcsx @f sbhﬁb pmmomde, usmspprarglmh frésidties; amidno

aci ds. non- I{ % aﬂg 0 d| f'ugd% i onﬁ o actl ds |Sncl ude
phosphoryP%iﬂ‘f‘B’f’f‘“@?o ?‘59356 dues e vRian &aﬁld‘ PrpdIioHE %%‘1"30%15? SRR 485 on of
| ysi ne r egiddie tags @GS ttyd @bh@ﬁkaﬂbehﬁﬁioﬁ@rdtee@l dues; hydr oxyI ati on of proline
o e, e b oo maEpndl AL 5 et A oo

ubi qui ti N@kthi@RhhednitBi RQafiMs] AY8%d hdiam, mmlaﬂheg@mnam dclicdr el @maioherd

domai ns, such as epitope tags and H s tags tg t he peptide can be a
f usi on pr @agrihat has the same or similar function characterlstlcs of an amino a01d 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 woiodoeesan am no acid analog that has the sane @cT4iSod/bEm1
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 ni um 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. Gener aI I y, a var| ant or nucl ei ¢ aci d sequence encodi ng the
bt : : ists| east 70% general ly, 80%
pref erabl y up g ggg{m "3}' &ep Jnﬁ&?ta}eyus 85} ﬁl‘é%ﬂ:a%ﬁfsopﬁe\faﬁg?b(lfydlé%z%é still
even nore prefera s nost pre era 99% sequence rdentity toits
respecti velsqsraars \aed emldmonsatdmtchrfsmmu@d)y (RFSR onbxﬁ@fz& aqgvityorAsNseddierdimélie, C-
term nal or

nal ,. ex ons. .. del eti ons t ptide
sequence SHE Idtsi%e fSsor c?on A Gigiuen” Zip s Ptﬁgkﬁnéggbﬁ) A?Qs%g %%Oé? 8%@%
PCT/ USO3/ ckséfickd byshe @fmd Meodddypid BleSRB4R, tble“modulamﬂlbgrﬂla&RGREQlR(”Aeﬁam tetas The

pepti des of i nvention are usef a of

di seases, gls?fb%ro F‘H@PE’“ Oarfgseﬁsc?n‘ﬁli’eﬁ g#% 1{ ﬁ‘étv‘%r‘% a?ﬂ?ﬁl ﬁ%{: en&eaﬁil Eﬁ%ﬂﬁ% % ﬂﬁy
CRFZE act Higoriar. or Afe US@6ke RE R iologitu® mahiddstitionsthf Sieadigale @b didberor n&ﬁﬁ:res
"condition" are used |nterchan eabl d he ein, .a disord scribed
oy o t ot v g RAT B he oA ascals el afiny g groesaR AR SRPTNS [ ot or c

to a di sgfdAying 6R6HeL bi0MePhteflbrRaR $RMIRIpRNISIIE AR dddtder. This] discdderefubret | ve
means of alleviating the disorder or one or nmore of the bi ol ogi ¢ tl

mani f est atd Greslubtion”Hacludesbasedop highs hdkhe; lag ofi (RIBRrasHwly 15§ TS &t dis
points i ndlrs&@erbbrol)&gbr(:ﬂ{orec@fs%dﬁol%g&heﬁlarhﬁ@ﬁiﬁdﬁg, {/Rethedd @nhéliasoVigeRasOiltered
responsible for the underlying disorder; or alleviates one or nore

synpt ons  edneticadly.dbys infestion, bhiratatien, by riefemal simpjiuscar byt spmenetlien @eteokd Thicl ude
those for zhlehr dilcrder bR el (ﬁ)gﬁvﬁfle SRRRAG! dr\thdnlediatiofs o A AR eastor tbrder

di sorder or one or nore bi ol ogi cal mani festations, whether the
activity waslletiatet EdCR@@n@!wmaﬂtlllwlaCW GRITB @etidty ne@ryncrtmcw@mowlatqéyo |ﬂﬁ>t er nal
SUL UL US Gl Y o SQURIPLNRL SANSRe rhlrectins HeB6H5E) BREH SQRAT iniferds
observabl e "franrfe et or mani festatl ons o I sease 0 |sor are
al | evi at egarbyf tm&eamial mdeyul(utdae:atiathkt refultcm-'@Relatcs fovthe giseneeor Chmdebeln
causally related to S e or disorder, or the ohse

mani f est aflilso?‘?@ef‘hel}’ee%é}%R afg‘f%t%ﬁlflihac S|Cé\?’|e’t %Pdlth) et té‘r"%?‘ V\(A{l?eﬁgz ?ond 11985 % he

bi ochem caisor@ér. cel | ul ar cascade that results in or relates to the di sease
or disorder. In thi ect t he CRF2R acti vi.t ers the cascade, and
thus controls f’h‘é“ecﬁ"g’@ ‘?fcﬁ?fdi“f’?“é‘ﬂ“ t erpepﬂé%?cﬂf (ﬁ%erpreﬁeﬂt IBVCémg'FT%%’ﬁlnﬁe $Pr of

the inve nbhl? Ruealt bﬁFQEﬁ)édnﬁﬁsctﬂfty.t MRusp the peptides BV BB piedént ldeéatidhone particularly

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 CRF1R agonist activity. Thus, the peptides of the present
invention are particularly wuseful for the treatnment of CRF2R nodul ated

di sorder swo@eerech CRF2R nodul ated di sorder is skel et al pomash®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 il[inegsfia ThA Kk, MioiRARLHisGIE N XihReticalaRBAse; bREBAREHI RE for
acqui red I mmunodeficiency syndrone (Al DS); cachexi a; chronic obstructive
pul nonar y uelebed senditfaBoPBE)sis g Edectior ohethgricasgs: Inyirient lynitasiop dv t@ iBees genet i c
di sorders; ’ HavélY S’ AR LRdedenahichier dich6as Shronjd
anot her e%@%&ﬁéﬁ@%ﬁ% tTeat ment 5§§%r10p82§2%ﬁ9%0%ul atge_d _dirsor der results in
an i ncr eadglemoftigk &% aichemis LY cougestivedwart Gillyeagwmstiamigordesp i i rousgular

af fecting  skel.et al scl e mas f i [ limted to,
skel et al 4 Sér(??lgesa eru(r)op ﬁ%/en%rfl H%adz%"'f‘%gg?dn%{lﬁ%ﬁ“ﬁaga%c% g{ogﬂ%ggr% g%ﬁ{/b? s\t/%iasti ng

resul ting fromidysusetheitiembaliméntnthe Streaguengef v, CRER medilated dmodedawtudesner ve
damage 19. 03/.062268 PCT/ US03/.014 due t o, spi.nal , cord inj.ur

it of mmundisHPeR Adw g e Pl itd A gdns Bl e LGB e R Rl it o. bone

unr el at ed]dgzoRellingoifsn diswp dustodilesss, Gurpérf et rednoratciddnnerrve darggps duitstspinelnt

limtation due.to illness oy starv.a%i on; gmd space tr.av(gl: afnd chko%isc
at r ophy/ WA WYY nRHUBHES BHREr O JBIENRUS, IO i ORI Dttt Po P rAY
cachexi a, c&@?@ns;@@ﬂﬁ@ﬁé toviafeb@al dr ottt tauked; nu@@neliintatibn 0¢ tallfass 6 sarvatishtscul ar
dyst rophi es neurode%g%erati ve di seases and sarcopeni a sgaﬁgciu associ at ed

f

muscl e | odadspaqerirayel; AspeIarhae losk fRsteppuoy el F2R nodul at ed

di sorder inclugese: g dabsiimédiembi RAmRanes aTRBRSASAALEN @RbEbL indides
af fecting bone include, but not limted to, bone loss resulting from

di suse dudiserders |affprsing theshpageng cirpfomyesyterd rinaedinggpnot HEeb URPEEES Qe t o
spi nal COLHEedilE HEM¢ faﬁfﬁle,oa D% g{estﬁ:‘?t% ?espl@lflg kﬁ%%%{t%%k@'ﬁg%ﬁ‘&ﬁ@ 'reperfusion

gl ucocortic Fd use for Unrel &t ed conditions; sepsis due to inféction or
ot her causwwy, strake; mégnaing, memont lpsnAlibeimers dijepsvedameptia, gpditho lik¢.on; and space

travel . Age an r .ed b t I 0ShS e 4BoAbS Riclun&l uded.
[nyet anot her TeNRoRnen FR0 ke BB RR bPS' CRAS. ARl d FRGRT RS

i ncl udes ddoaraffersngahd @irits inglutling bhesat tlimatad] tacartheitib drt parireuday osteenrtibrias andi ng
but not limted. to h){pertensi on, congestive heart failure, damage to the

heart resfﬂef]?lﬁtﬁldfaftgrr'ﬁsheart attack, ischem a reperfusion injury, stroke,
m grai ne, mnmenoiy yétosstheAbmbaiiman, e drcammae of de@RRI mpdwdaed tdiserden keludésn yet

anot her enbodi ment, the treatnment of .a CRF2R nodul at ed di sorder i ncl udes
di sor der aﬁag‘?}{"i‘Es@aﬁeﬁ’gcﬁ“éWﬁ{%%eg?%Edfmbﬁtﬁs'but not limted to arthritis in

particul ar ost @ppst bivitiet E@baindent  thetiabdhant df ACRAZR troBulated 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 CRFR 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 CRF;R modulated disorder.

Insofar as the methods of the present invention are directed to preventing the CRF;R 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 menwO wBhe226s eat nent of a CRF2R nodul at ed di sorder i mciTuc®s/n145ai 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

LHnctl oSy 808 RIS LEALAM hae LFhMRLLRkSe o ¢ SRS HCERAR AOKARLY

dlsorders noft exi nervosa anc e ressi on
"treat menthsortls HEBTOBIplBtdlyD thmaeﬂ (slaatWebaer saNmanling}ateaErﬁlmasx)r Rathen agfused

peptide o resent inven td gates a CRE Sorder
inam ‘th‘&nﬁg ueﬁi“e(?fevemlﬁﬁefeéerr g(t Vei Er’llh ur?atﬁ%s d (eteap %Bl %ﬁt apt ?‘gla Arrent "

i ncl udes: that E\/seftbptﬂge i) CRFRRndmdmﬁdameﬁhergj Isﬁc!hl‘tﬂﬂl‘adfxﬂr@ﬂﬁaﬂmcuﬁ’ thi peptidas and
mammal , parti arI when t he manmmal dis dto ac ui rj CRF2R
modul at ed®i 3&{19 Btu’tnvﬁﬁ'é’“ Y SF&ET Bré‘en °d‘§&é’ﬂ§%é} g ¥R %85 af an%féf&

i nhi bi ti NgolllRed AROR: Db opti@ebnCtha Gy deisk f(ﬁl’aCiy’aﬁfculaf CRPjRadbdufatalr discede issi ng

t he CRF2R nodul ated di sorder. _Insofar as e et hads .of .t he present
i nvent i on™Aafy idepdiiabley o srunalnt PR Popyan RSB lf(gddevﬁlﬁp‘gﬁ) BEFHE 268

PCT/ US03/ Qﬂsﬂ'lé%h y &h %Qaa&{mneldtby icen iy HEmRkM0R fkskes Chead@isiR SheYeRd. Boes not
require that the CRF2R nodul ated disorder be conpletely thwarted (see

Vebst er ' seniien gl Pegioute %CE*’(SF%nQPWn“"Ré’E“i‘te‘?“keésdﬁé’%@‘eshé‘?slélfsn froph &b oy m
"preventi H‘ﬁicrﬁ% &S ﬁlgtaﬁ&ematlﬂé ld&/sttﬁép%gﬁ dRewhith lid fladd bi §BXF29 1b&8NTHoYe a

popul ati on I's susceptible’to 2R nodul at ed di sorders, such t hat
admi ni str atd;v@ctuabfoftmorptéq@pn dlat pesrdss tapsesmusntions arg pe 8NP HeVploRINE JAUSKEYT occur

prior to h%‘? Sernff b ?ﬁgﬁ?’%@hﬁ% Rfigeh bgﬂ:na%oula"?&'éivétﬂﬁdadgﬁxﬁé?{ag&{ of alhe

popul ation |s at a particular CRF2R nodul ated di sorder is
readi ly i d@mtqsttuombt @it d?xsq: fcema)ﬁplke of thherep@pmvamnoorbetorfamrogrsssam of theldisease.

" S B o, YRR o DEJAEIELIN AEYid: LBARLL Tabigheliu o! TonS

in genes C ristic or exanp reviously
di scussed, Duchenne and Becker dystrophles results fromthe inheritance of

a nmutati OE in, the g%ﬁtrogjhy gene, which is located at the Xp2l1l | ocus. Those
i ndi vi dua on that possess these nutations are at risk of
devel opi ng nusgud ﬁrlésendMSénthiDhlymer'lﬂi\blﬁdestnhﬂelpadlcii alecyieyxbdt@hdadn tHepeptides of
identifiable and coul d rece dm ni stég‘gl on, of (g CoNpos, ition,or unit
dose for mFemulp () gndg ‘fa“f"ﬁe%ﬁ §@ erpbly, ShSPI3Rd (8o /e 5P B?r%'QSl“blﬁelﬁfac h&’

di sease. (dfHed as RNQOSESSA @bt ScoBdsSChptide SFRORBENOinver@sH h@:fined 56608, or is

i ndi vi dual s woul d be "prevented."” Nucleic Acid, Ml gcul es_ The eg{q sent

i nvent i onCPMRIEARYAr) AR fuglels K SPBeRceRr U IEsPehRspPdest Rracificabngpat ted@h i 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
the presewbD i3nvreg i on as defi ned above, or is conpl enment &Ccy/tso3/a4sucl 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 from natural sources or synthesi zed. The present invention further

brovi des g [ agiIgls, Of 1A 80S0Ai (36 7 4E L 8hE aAGhAeA RS Sretnol® HOREiLIA! €1 1

a fragnmen an encoding nucleic a ecu ers to a small portion
of the emger ON¥ edgsients ccmdrera@lysbnqpnepmei byT Iwellﬁnczvel mﬁthD@eSliChe@grmnheSw dfla be

det er m nedl‘ gﬁlgtf_]cr)]l%g?uc BOPQ ?l%a!flgee%me VaI'lOl.IS mo?nlg Seg?lé\'[ %3#1%6 égfl@ &Ledlb 1 Q[?(ﬁlen S0

as to enc8® Ve POty on ' of ese Invention, the
f ragnment w’dligomﬁbdudastd)lanlldahfeg:emelemugdahﬁed@nmode t he functl onal reg| ons of
the peptide. ucleic.acid nmo

ment.s of the. eng e

present invent frﬁ%e”(cf’ ing "“CLVh‘icﬁlerfl ?:Cu e8 f 8?(?5?“38’3’“3 ngnayﬁlér}tdl eé‘rgeema%{g%ae%)s

pr Obﬁs or aSeodhtinCa dthcfEBfeSalfeDfoa'fdihgn@ﬁJ: )ﬁﬁtgpratiee?lﬁﬁt&bm A eaddty ofisuch RGE} ,areor t g
synt hesi ze gene sequences encgodi ng peptides. of the in n, . can ily be
synt hesi z By IncheAft @BY i Wq??e@nfﬂ? G "é‘ﬁ‘a [egco ’t"ﬁén ?‘F&)‘i@ﬁﬁﬁ'ﬁeﬂ %’ﬁf@ﬂg et hod
of Matt euggitabRtlals includel erQ%éthtgi&@&O RGdvi 213418k Tudleotidat afkd@enlik&0a. |

103: 3185- 3191 (1981) or usi nq aut onat ed synt hesi s nethods. In addjtion,

¢

| ar ger DNpkiledgiresen sar gadibeermley ayesuph bl B b [#RSI¢d vasians oftieHyakic &idch as

synthesi s @fecles (grtﬁEJlBVé?ltIOIpl MBARUELRObL ksl ndRkd R8I bR kIR, hautitndbr
segnents of the gene, followed by ligation of oligonuc eotides to build

t he corrpl alfesation dif ftheoamige meids erpesated dnta ghanprofed seauerice] dungeEansiadonyant g
present égen&/itl‘%at H&%o% hbs tlevgg ol ;dté?ﬁj §&h sﬁ’fﬁtlﬁlgorﬁ%toﬁfepalﬁtrﬁ%ﬁse&&ﬁtbl €

| abel for I'agnosti c an pro urpo es. A variety of such |abels are
known in ftrherotains bavihec am amémdididy sbaeraepenspdad W whnuckés aeid delling withiedil es

her ei n descrl b ncI ude, but are not limted to, biotin,
radi ol abefB&™T Efaq dsc?‘lye g ?ﬁ&?lﬁ%ﬁu A skilled artisan can readily

enpl oy any such | abel to obt ain Iabeled variants of the nucleic acid
by del et Beenatalimel KEidsp0: Pl EGB0R eBudd BT TRCY B o porated it o
the protein sequep@adeiwfm&g)rdsémmbﬂtdn@an baprefneed fomdeariaiytdf oss, nd@sdmg;joutng t he
SN AT COD IR T
Wit hin theill 69 6lanpl gt @f sl QP eheCdit hb f@T RASIAembodiBBits ON theRh @pasMpuifiedof
Pepti des 8£ptlgeesl v|v1llLbIenrr(1ac;sst 1IJEs)e(3P Ii ewsh?lle rf]c%‘ o?l%‘r)gmgodlments 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.
For example, the peptides can be synthesized with either an Applied Biosystem, Inc.
(ABI) Model 433 automated synthesizer or a multi-reactor synthesizer (model Symphony™)
from Protein Technology, Inc (PTI). As to peptides synthesized with the ABI synthesizer, all
reagents are purchased from ABI (except piperidine which is purchased from Aldrich). Fmoc

amino acids are purchased from ABI (except Fmoc-L-Pyr which is purchased from Chem-Impek).

Rink Amide resins are purchased from Nova Chemicals. Standard 0.1 mmole FastMoc chemistry
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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/oaR26€CRF2R nodul at ed di sorders. It w |l be clrearushvomse of
skill in the art that, for certain enbodinents of the invention, purified
peptides will be nost useful, while for other enbodinments cell |ines
expressing the peptides will be nost useful. Because the peptides of
Formula (I) are short pol ypeptides, the skilled artisan will recognize

that Pept | dfSedl cdubfindh E%ml“h!a BUEAL EAD: (RS pRYULDRE SERC BN b LcLice

synthesus reconbi nant means; “usi ng techni ques known
in the ar §ymhae9 iBdaRnSh lc}e,avdge iofi tieHnes prmctlpegtqud%wsv nipheding 2) activation of

Spri nger - Ver Hei del ber. 1 84 S esi s,
see, e.g. \4 I%E*’ﬁll 8, Offm'gm }’d 3 CouP IH%% a%ﬂgét%lﬁrﬁ&@%ﬁ@ﬁ%g}ea%@%t al .
Int. J. P&ﬁﬁmﬂ&;f Meqesai libuan@Spn,de Bl&lﬂ(aﬁer?xﬁl%p(ld@&h)is AmdmoLdp@s afeattivaiid .with
5,424, 398, exa eptides can b the i ther ,an
Appl i ed BP &}E:éec“é?ff‘a L 'yl) ] IA%E rWﬁtg'Vluﬁ’éaﬁméﬁ}%%gufmg %89 %V\fsl zé’ﬁ K d%
ETD!I'} |) -r iﬁ&@&te&)ﬁﬂﬁﬂ(}ﬁ&dldeﬁ a( &mﬁegeday(mhmh %’Eh/?&sésofvred)rfnl%r adl@ion dlfeieﬂhT\UJ Ngy- I nc
to peptides syn si ze th the reagent s
are pur chdiseeropylghylagipe 6]8 ptndp}- bﬁf%]ﬂ%"‘m%af@g @ﬁ‘ggwﬂ‘ﬁ’{%‘m WGrich).
Froc  am psMech s a@eﬁt?onQUNQﬁbi'l@%@nfoﬁMb ABMP{) Q3ddea Pt TheGvated ASthocwiliitdadids is
pur chased from Chem | npek) nk Am de resins are purchased fron] I\Pva

Cheni cal sformedaimast dnsgnmneaysly @nd-the salpeondp gpisiarieq dirsosly\jgyhg 39ageamsase

PCT/ US03/ 9&4511 Frk tdapr%le@l%ne1scﬂb'rmo'réagaddscdﬂ§8@ed theoRnsi@! mERRemehenTiwt ry
pr ot ocol SPPS (solid phase peptide synthesis) includes: 1) cli eavage of

t he Fnoc mmﬂceehaurors bwilboma Rink Amislegesin gipsrethe Sy teppingagideols neededt [fbe Eigalhoxy |
group of E{&l %fsge%’ext%ﬂgve@w QNMP‘ Jﬁ@dfcﬂl%rcﬁ&‘ﬂa“@{lﬁﬁ\d?m no acids to the

am no- the resi’n bound peptide chain to form peptide bonds.
Am no ac| ds ar As a{;pqpué_etsadnbh;psuzhd with the PTI multiple synthesizer, all the Fmoc amino acids

2- (1H-benzot r I ased fron%/ kﬂévgBlg‘chgm%:Ecgf)trﬁH&t%l\M{lams (&Q%@fﬁr&ﬁ @Qﬂ% Q@t €

(HBTU) . A3 prote amno acrd in a cartridge 'S dlssolved
in a sol uStamdnd)f) Oi—lBiﬁld;le Rinbé syahihiesio progjoyls eteht}smzlafnrrsent(l@bEAﬁmocamno acids (0.4

1- hydr oxybenzot r HC?{%%? Y, fo gﬁ B&ﬁ L
1 4 d
addi t i ona™™M¢ r?\’éet gﬁ‘ﬁ“oﬂ 8° FH%E?L(QWH%B ink Méwam hadacid
is fornmegy whlm&tylfbm&hﬁdbt alnmmshyh additidoiak I\GmleuhyipmolldSM r(HM:H) esdded! dT eect | y
to the reaction _vessel. Th I Fnoc de rotecti nd
cont r ol | edeyed SA9EAMINA £ gr‘r%g%r ¢ t mfﬁgta 88&388?@%5‘5%‘ S 5@?‘3“%% a
Rink AmM d@irdc$ kd1ths irddeort ‘h:@se(.:' TR m[ﬂ(ﬁmn&tﬁwéﬁotesud’iﬂ@d&(ﬂuct&he«wid MBHke peptideduct
is washed extensively with NW and dichl or orre hane. (DCH'\%WJAS q §et§t' des
synt hesi z&pinnistbHilt ored Biﬂk ARde Fe5inesineg fieH é“i“?g'ta angipe is g &e St s
g{] e p:ﬂ C%&@&hhf»@d}héﬂ%&éﬁh@&ﬁ@m NENCLRUichRsndahe WhEMR i s purchased from
em EX
w 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 mmol e Fnoc synthesis protocols are used for syntheses. Fnoc

amno acids (0.4 mmol) are dissolved in a solution of HBTU (200 n\),

N- net hyl mwopbosizeee (NMM 0.4 M and N, N-di et hyl f or mam dectmigbi/omst h

addi ti onal N-nethyl pyrrolidone (NMP) added. The activated Fnoc ami no acid
is formed al nost 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

amde | s hggdedin 1%, Rar{‘ab&gg%é;gad 2 po mz%r%%’t drFic IR "B EXGERSYYEh ot

NVP and df°CHIor Synth e5|ze peptides are
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t he synthe5| age
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he i de. Rt B BBCOREr b e Sutl Srrp R pat werciybity 1 Fp
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resin by filtragd @8 .of F@mbinkAdBUE tdchindBSNin 8 Ftéf)ﬂﬁludﬂl (thhelﬁe;miesOBr vededr. SiXx
rounds of ether extraction are performed to clean the peptide product. The
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depr ot ect fd,PEP MIGRIAFR gPHeFaihg aﬁlmmﬂéeh@g A LRI 1E8Hn inlthe aRERF bkehpROvAler is
di ssolved in 50% acetic aC|d sol uti on and |8@§cted onto a V dac fO cml.D.
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ggg{ oni t ’ b ok PegR O SONEHL AMeralhf SAHGEncd & dDRiCGOIER oalggeglsgggtaaeoft e
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?gﬁ{ Sg: Iesnt '?I b t n tquqal lI lgpzlg/g 1PLtgegrtt tgégg‘op a§SI 3 %__mcv%sgrenggcﬁgé m:el on

char act er pepaitid etrnnte&semspbeehgalma 1hld&l’khitib]e a@cbspm Vécyor The hos-exméssiorvendri nant

DNA technology in the preparation of Ldes of cell
expr essi n{ySERS S8 pBRY |b8e'*é$e‘fl i BB Q tt fhﬂf ’Ptéod‘ mﬁb‘g‘ﬁ l?%c%?‘rﬁ'f’hafm'teﬁ?rg? ‘hods

are vel |l knoWiganishhst du€h aktbaclvhi MOES H. Odolig BN &ublisN GranddifnedDWBiC tb@mbimast Wel |
known in the art for exanple, see Sanbrook et al., Mlecular Conipg - A

Labor at or jacigsiapheee DO Plaspid RYA-EF sesmid I SERIPSFONBiedis qeRgae nuglsolide  ess
reconbi naghuaeat érfé&ﬁné)thetﬂéﬁtl&ﬁ @8 et présMeNldnBbn; yaBst @X Bl 88&hHBmYRS, Rkhia)

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, HEK293, NIH3T3)
harboring recombinant expression constructs containing promoters derived from the genome of
mammalian cells (e.g., metallothionein promoter) or from mammalian viruses (e.g., retrovirus
LTR) and also containing nucleotide sequences encoding the peptides of the present invention.

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

depending upon the use intended for the peptide being expressed. For example, when a large
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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 wb mweizes ¢ aci ds encodi ng the peptides of the prexarsp3/onsenti on
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 may be used for purposes of the

i nvention_inglu r. cteria
(o g & a8 Boon e B, M e e e B B oS
DNA, pl aspiiodlucﬂ\i@e d@tral:d@s(meckkmuekpnreswbno genetaty suclo ggtoa corisimertnand Ipeotyi de
sequences _encodi ng t he. pe f t he rese L ( ,
Sacchar on§’8€§8e’?§i @h? §3rleyt$f;mn% Odomgc'f S CH NS %e%éﬁﬁéatlggﬁcmo%? rgﬁeesssg?}gar?
vect ors coaiodi ﬁﬂot’bgl nelettaat c«quuénmbo@nccoﬂmng amdwelopepjbctdespmfﬁcatm
present i nvenLQ[g insect cell systems infected with reconbinant virus
expr essi offeRRolagss s (e.g., baculovirus) containing nucl eotide sequences
encodi ng t he peptahd@Sechdfproteie epsresit sysyenthe OliSh,culphamt Ac eddlifosniad amslear
infected with reconbi nant virus expression vectors %1?(;0{05 auliflo

mosai ¢ vi PYlEhedfosis FHRHAFDEND-dS \‘}?efili‘é)a VS?torttPﬁﬁ%rfﬁrfﬁ‘E@“\ﬁe? heper&hee E’)I asnmi d

expr essi of, hBChR! SucleBtidh sequdncddl ea&dind)the puptiadsIvf i@ presehtaitcntlen e guaaran
encodi ng the peptides of 'the present invention; or_ mnanmmalian cell ﬁ}éstems

(e.g., COSN-epOiialHERioms30f thy P‘B“F%?ﬂd PMages ondsighs engivhPham ACKRY reegign
construct ?ec?rﬁﬂh(ﬂ'n't Ofrlﬁgs HE %Eﬁtugé’dsto(#ﬁf:dt\égﬂ Brw@x%ttfftemgs,@t@@ BBneqf exprsauahti ak cells
|

(e.g., neta onei n pronoter) from mamal i an viruses (e.g.,
r et r ovi r uproteinTiRpurifred baIOB@OfdmwaftChiﬂﬂ@?S ko eerndEikdduds@Es encodi ng t he

peptides of t hﬁl RiSRahh Hogt ﬂg i DOfime opé‘iﬁ{l %Eéeé’-lexﬁ)fs%foﬁ "Bsterfts HHWQ@ Gtided.

expression vectors nay be a vant ageously selected depéndi ng upon the use
i nt ended Udhzatibe ofubgst ietimedson ngstansmien mdlresnbﬁr Cfé@&@m@f gpecifijfn dmitigtion giggds in24 WO

o1 9022 DDy R il (RRM b0 inaHEDnRHOLEL oo FRi is KEGLALE, Wh o

di rect the expressi on (! evel protern products are desirable.
One skill eﬁbmantnﬁepcanmn ofshamicaoudr gareceatsed dags hot\ﬁeonamrth@mdsgqngustlsltlam

purify the pr ﬁﬁﬁh@?egﬁe% BRI hdonSedE P RARL Ofh G LH:UELBIPAL SRLAGE

purificatfé s§ron protern ums
anti body a@ldofns seqadnde, 20 Wvell @k @@tddiiiop of uinscrq:tlbm Ind trmshnoxi agiassing dlemants

i nsect protein expression system the bacul o A californi ucl ea
pol yhedPoé‘?dsthﬁlpPU Ca(‘ﬂ‘&ﬂg‘})e f UNRRARY PRI, E\/eeﬁ berve yé’??)tot\ér?n)f B‘F@"%‘h enes in

S. frugi pedkh ©&hk Skilled i thdliss A&Bampbrat RDrh&rﬁiﬁal&ﬁQidﬁ%E&s&H@(&Hcﬁ@ bihen
pepti des of the present invention are cloned into 11Pgsse |aI ?% ons of
the virusaRPEPTdteael dYREnMRIFD tSH@pehdn o BF nggessiRy ?—@NF‘V‘S%F‘B mqdificgiions o

recombi napd.oMbihite Boted. esuch alddiR fithnt, dor RAhBpTE, bdgs, pHdspMatytdtioh @ydosigsioh.ed
gene 1s e);cpeiy?astl%gdetc? nrcei:qulre the selection of the appropriate host cell which contains the modifying
enzymes. Such host cells include, but are not limited to, CHO, HEK293, NIH3T3, COS, etc. and
are known by those skilled in the art.
For long term, high expression of recombinant proteins, stable expression is preferred.
For example, cell lines that stably express 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 utwbioame268 Utili zati on of these expression systens Pofftie&sn3/0EqUI res
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 placenment of this initiation signal, in
frame wt0uohs, COMDRAEE WA bodlal chddiik sithonAUoh@AldeIRcRP AHRN Cectife VI |
as the addition of transcri pti and translation enhanci n? el enents and
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host cel |l s ction of ‘an approptiate ce type i's capable
of the neesisspindedpinst cetllimes | Altdromadly, rncixpresatn waor oky aliev selestombi thaeel
protein. e
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cell line that stably expresses the peptides of the present invention.
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vectors Wmspg%rﬁm&myae ABRE 8P Hofre S RPRISIO RespRtdlP! 0L heRNRs (418 used

pronot er uences, enhancer séquences, transcriptional term nation
sequences wheretheasgleptpbla maghsr & dhéts gpt. peoseTdlyano) Wieh capferesisignee &, methetreyxate,g

sel ect abl E’X%Bﬁ’g‘g“%iic écq(m}_gQeorgﬁ%gglg&n%ir%gg&@%, The sel ectabl e marker nmay

ei t her be alned withint ctor; as the gene of interest, or on
a separate vector, 25 WD 03/062268 PCT/US03/01451 which is co-transfected

with the BE tira leon%pggg{np L Sequence- cont ai ning vector. The sel ectabl e

mar ker in%—mct or may confer resistance to the selection and
al l ows cel | s t dnstodizk yhat seidcagipteeognive oue ot moreiepitapes bicthe peptidesnad Slenmrsseaind t o
grow to form foci i . be

ich in turn can clongd, a xpanded into I
l'ines. Al t“é(?‘ﬁt?f‘ia\?f‘e\f"@? ef‘?‘?énpé%ﬁ‘ﬁ é’gstﬁ%hnv\%tbo 'or§ur(r:1tsiyan§ﬁj oW lg‘gf]‘geéteigérp 0(19% ?Of‘ %ule cel |
eprkessi Ngniibb&ies emedcinhle afbAdRE, uhi‘nileﬁzi angibadigshyinineal amtwdkbusi?%lefcm?e
mar ker, i.e,, expression of G een Fluorescent Protein P) al. or
sel ect i onRfoodigs: E%b éﬁﬁ’ﬂ%?s‘% @y = s maRes-wRglecy W@ducl‘agﬂf)‘%g Eg?éreésd‘ﬂmi%d cel |
sorti ng ( Fnea) arﬁﬁéﬂiéés(b&ycl&h@ oPnoBdeldnhl) ipfodlided iRlidandgénialli® 4nd epidpe Mindig
appropriate cell type for 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

26



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

her pes siwploaxns2268 us t hym di ne ki nase, hypoxant hi ne- guaniPe&/US03/01451
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 resistance to nethotrexate, mycophenolic acid, G 418
or hygro gt'hgds t{la? %R,E{’S;etlll k\{lng in the §P afh%gé tgghnfﬁfueﬁmlh&ogﬁtgﬁe r@'@ HnRthb Ghe @Qﬁt

sel ectivel'y récognize one or nore epitopes of eptides of the present

i nvent i onkmwa l@bsdbmdmmesﬁd(ddﬂertahé Mlhv:gnthuman Bsgkh hylardtonbc&@ihgguqsn@ldude

i it 1o or@P g RERisi, SRR g @aler BRT HERe s PR RC! o

f ragnment SinclﬁﬂhthIIgGeEIgE}r IgMJCIgA msal gD acdneinigX pitkes Skappa Ior l:imab@a light ughams.

ant i bodi es cl.on nocl uced in tra s icon

epi t ope bf ‘ﬁb s QIfrpél H% §r[50 sing ll%elrgctaﬁébo IS5 GE knppa i, BTty g g‘ésﬁglgeq
utilized jnh foPrEkathiglé,l OIB. Wi hmene sohersapcysltea@mnmcme,sm,os,ex(almatsesss OB
exanpl e, the expressi on of the of the present invention either in
cells or ePYB& ?/6?3!1762p%11§0e3ﬂp at“ﬁ?&%ésgfn whi ch these genes have been

i ntroduced. For the production of antibodies, a variety of host aninmls my
be i muni zed b i nj e ectl on WI th _peptides of the present invention,

ant i - pept AsEAYSEILIIAE otk s¥ptYie anal og antibody, or imunogenic

fragments therepf IQsz{E%fo%fegsacM\ﬁ{y anti ROWAivicP of e pBpildes Egﬁresﬁﬁﬁlﬂ%nﬁbﬂl e beof an
anti-idiotype antl body the i m’runog nis an anti-peptide antibody_or

anti - pept fdeterminedlusige pablishasoesy Prapdersc tSeore-ofU-arital: /ipal- Moy B 7ERNTS b BEGME i s
descri b EdER{:% and CRP, hedlre h&noﬁoﬁ?ﬁr@@‘nsl\ﬁ)ls exﬂec@e%gth;ﬁ%c{‘ertﬁfl 'p?c?bghf%n I&Pﬁéon%&' mal s

i ncl ude ut “are not , mce, goats, Sheep and _horses.
| Muni zat fooICRFER hwill glse Surmtien asedgonikin GRERIFIR.t He diseussedrbpys [agiatiomel CRDEI es

can be purified.from wStioPlk cgnggglgglal
ant i bodi eé d‘é%rsl h tévag[j%nng%r ag l%%bg’m g% %/\%gﬁg%ggggégg%%ﬁﬂl@%?%ﬁ%l met hods
that are mkdle hmphm Innmbd easey tn whitteseintregsain quede inpss|on denctipruis dagiednibis

limted to, kno brld tehlqu ! steei n,
uman' & ce el aariRabn Py Wher SiAm ek sl & peabEbols
Monocl OnaCRB{R mo@lted dis@yter P@hiol 1san>y rdlaredioagdsoldar dyrstrmihasx$ is prbfnlablﬂdhamglel aG

| g, 1gM A, and 1 gD_coqntajinin t her r.
Techni quegepg ¢ bf %ﬁgﬁﬁoraﬂiﬁ%m% er&hi"rﬁ"éﬁrf’e@tlg‘%ﬁ’ihgbdtallggblg ngeﬁt %nfo ﬁkﬁﬁe art,
and are degsdsi EER (.8, 16-1d exagRties addisSt CRAEIR tHhD Sgaifst m,lﬁ)lﬁyoreﬁlplﬁﬂaﬁl,b%7

4,81 7 101 761 7.
5, 322 287 100- fo?d?)?elecgvuy 35nd5r§055t gg?erablySlO(SO%?i’old(Sor greSafeGrS%e ect1(\5/12ty gs l())llsﬁgcp étuc? es

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 CRF2R versus CRFR, more preferably
10-fold selective and most preferably not selective for CRF,R versus CRFR (i.e., the activity of
the candidate compound is substantially similar for CRF,R and CRF,R). Also, in this case, it
may be more preferable that the peptide is full agonist for CRF;R while being a partial agonist for
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 Determ ning CRF2R Sel ectivity The pharnmacol ogi cal activity and
selectivity of the peptides of present invention can be determ ned using
publ i shedwpaswepsocedures. See, e.g, U. S. Pat. Appl. No. @2NMARBYTRS1 Because
CRF2R and CRF1R are honol ogous proteins, it is expected that a certain
proportion of agonists for CRF2R will also function as agoni sts of CRF1R.
As di scussed above, activation of CRF1IR induces activation of the HPA axis
since increased corticosteroid production | eads to skeletal nuscle

atrophy. In mﬁ&caﬁésﬁsls'damwgfect% @&rfnﬁﬁgt@%ﬁﬁlﬂgnbéW&ﬁl@Rﬂﬁs%s %mﬁ&’rg@t\#lmn i's
desired, it is not desirable to activate thé HPA axis. \Wen selecting a

pepti de UEBFR, theprssayhaletcribesk thome may be coiRreRupingl alcall.e ragmsngdFom wieplbh i s
t rel at | b
not rela lcﬂ %églg%%yl)@; cﬁﬁfg ;ﬁqnney sshis dafi. bgre@ofgx AR Gieh NabcdlnanP SRkdedsE be

selectlve e pept i ibits 10-fold selectivity
for CRF2 RCRFQ S u§e1¢SRI611Res(smg ebqth 1ol of GBFR mey i hee magifieds usiGRARROgRS

g ot O IR RS P ORI SRS Liriaaplh REBLEtEDL Y

1000- foldm8ln'P%h ect’l Vi nonstrated a
benefit oCRER rcbntmsmenemlnad ohch@REByyplenm beekgrowaltsigpalt profucerUsycthd apep@tysnthmbphl es,

it may be beneficial CRF2R agoni st ome Leve

agoni sm wiert Sgé'lier?sé r‘f‘isbget S‘ﬁl’%“st%%ﬁg?lqgf/gllg?% Qﬁlaéng lﬁ'hlfsassq‘yorhfel'ubac%? it ment

of nmuscul @&pdiyes¢ahcbeheteﬁmnea by apuinte aﬁfmekmueﬁnchﬂe]lgenﬂnmnmyommgratfromatees t he
CRF2R as mell t he ver a.simlar cggfentrqtlon ran |

pr ef er r ed“RPR et ?55W9t?Hgmﬁggpﬂﬁéofynfﬁﬁeﬁﬂ 8198 SFPIEC AOFPE VPePsus
CRFI R, nogRadehRise batrtmslarcmb d bgelectdov irited RS intpiafier @RAR n&lecﬁﬁb ective

for CRF2R versus CRFIR (i.e., the activity of  the conpound is
subst ant i #itisguvaging- ﬁ%QCPfF@R sefqoiy Ry a%%?”@ﬁli“l(ﬁ?nselﬂ?rtg’ﬁ or q‘&nﬁ( gﬁ%’gg it may be

nore pref er abl @, yhatmihd€hddRPh ipdftide Scdvdlel CREGOhsorfCRE, mﬁgﬁﬁsmlakeﬁtyﬁeﬂryg a
partial agonist for CRFIR Such a peptide would therefore have a built-in

limt to ediebaseshihommvcaeepiideceomsayprid kisiwn whish aq ale 4 diffrsendaiei enisoindnuscl e
atrophy, Qoﬁlst B&ﬁdl b aé&l’:ﬁt&%ﬁ%@f f@&ﬁba@éﬁ%kﬁ& %thd@&&ugébstd?%omgﬁﬁg Reifsoul d

be enhance y |ncre sing the dose. One of skill in the art would be able
to readi| yhictlesmesyiCRE Rt iR veithsepsplidpeofithe IHCSP%PIIFVCGWIOWrc??t&]l angyperseingof t he

CRFIR or 6 i§§{$ Uy did d@k r?leas e e ;‘)er'[aﬂf%n rtactl\gr%"l MQOQ‘E/OQ&Q%Z(Q&IIC CRFR

PCT/ US03/ ecause it 1s i rab I scrimnate binding between
CRF2R, aswgnulrparrsduttmnphh\@?ﬁlR the assays descri bed above may be conducted

using a cell, eII I.C Y t he
assays can be g‘BﬂEﬁﬁnFeéidn lﬁc r(?ué]co liorﬁéw{e'es%@c(se P §?Sa§?oéﬁ%gk thr%%z%&gl
expr essi ngiflehhpfiprdys iRiudGBFR..NGY PG Ndepehiiag upa rhg chib Iny:pleogomsthought that
reconbi nation to ipactivate or t%t herwi se di ﬁabl e

Al t er nat i 8omipt agtivatjopof CEER alovwy the psepntorda signal yia agyp t%’fsﬁé’ﬁt%ﬁ’ ﬁ’gs Efﬁif‘ﬁedt Bfe,
backgr oungheSie8diadry RhBANEF 86hnfivedtd @rel RERAL B thiipaiular 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 Ges 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 ngwelasnsazag i on of the signal fromthe CRFR which ipETN03/0f451 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, th r fr a are
cnovn” vl S S B e R e e R R e e
descr i bedthalpeptide inCedajos bayﬁ’de‘f;;SSalytsveltoldieud@rOﬂ h@nmueﬂ)ﬁlmhdleajmtbzmthmptébl |'s
whi ch express CRFI CRF2 t t i or
control alRd AERYE TR PREPTS & ef%‘ﬁ“%‘f pﬁﬁ &gilf%g%&m%n@érg?ﬁ%g e?(&%%%gs?y on
or activi CRFR)fexpx@mmﬂtlmecnﬁ)d tahell CiRE fhat S§ guertiatly am:sumtaxmpt pat Fiveops notAs

overal - EIPTLPEC Ba Ay Sh il N Bhe beel i BTRE gkl B el B

cel | typeeledatesi AMIN QvgiBtin 'ftl’ibaCRFlagm‘tess‘mg aell |lmatr¢lﬂh/eaf> (ERER lirlel toausdobh got
receptor to signal via an t hese pat hways ded th essary
pat hway cﬁ?ﬁdﬁgﬁfgs étf‘%‘sﬁf‘é'@ Ation tﬁa ﬁ}?é’ebt ecY{’ng‘i‘&gt M af&/ ﬁ’iﬁe Cﬁﬁg assay

a particular Regkiedangd, chive iRIRESNT mehsuesdl it thé ade ERARA astbracatdonminingn
assay can use any of the sqngnal t ransduct i on_pat hvvaé% as the readout even

if the rethegaMP @&OF‘S‘Y%/TJ%'“ hnked doanyeh @ vasigy of ’(?80“666 F 68 becpERUE 1BY0e et al

nuscl e at fRRYpMsth A HHHS &ueRtepBAlDOR%. inéR, Bl 26 dbihivedS! dhlorarfipHefi€olar t
woul d recogni ze that an assay would be effective for identi fy| ng usef ul

pepti de agm}’ll@tnsfeliaﬁm dpatdehrifgpse. whisuigridnwaPtERsAhBTeNy deaprer Taereicoat i on
Was neas uf)n%g:ms% 3 aﬁee&%lud?&@&'t’ pkdEn)26E ANk %Hos?fmtasre h %ﬁo@ﬂng R siE oP@lehays

are known in the art. For exanple, after contact wth a peptide of the
present i rellene itrpeplides dhicelsvabfof répertaredens expagssiop sap be gunsitiiednid dassaipedhef or

| nductio nPepftl gﬂobt Ct crea? ém# ?e@gs hr{hh&lgssé ﬁlettﬁ) %ﬁd@‘g Lﬂll\{t?ttd %vate %C ause

Gas is ac até receptors other cause a test peptide
may be e&RFRing its effect t hrough CRFRs or by anot her nechani sm two

control conparij.sons, are., relevant fo det er m i
i ncreases | eve Ee Is URRRS! U LIS 539 K Ehgnsa%l f%g dﬁ%quﬁln‘%ﬁg&of ‘agstdrlr%gr es
the cCAVP higwe)lexedpt ﬂﬁl tedls mﬁﬁﬁeamt thel amvfaﬁlort zkseayp@patferdﬂy axylest hdurcAdial keespedr of

28 V\D 03/0 2 68 PCT/ U 014! nd
(i er ChaRGRANE B ey choPRe Felpiedd YR i cos of DRaRA ok o SRR e
i ncr easesuﬁﬁgv?eﬂsey;qir@smglfaﬂ i8Rt QRFRQ enntead|becangheed witits expndsoeam t hat

t he peptide . is increasing cA onme nechani s The other co
conpar es Epinipg e Hspd Ddingingsdo '@%g&?p‘?@wﬁ@“@g [t g y%lf‘f‘&yd“%‘éﬁ[ % ne

that is eg&%ﬁ,'r@oﬂr d1RenSsVRo RiteeRPith Bighaling pR@SSK. ot 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 awowa/o61268 he cell |ine that does not express CRFREI/US03/81456 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
reporter genes imtdifife PRnatdiSeil®h didify t€d to, chloranpheni col

acetyl traﬁgsag'r%m.r(‘ ) ; ucuroni de synthetase, growth

hor mone, f | uor €k plrrmaqotagicel aasivite ofythe @phdas of| piesertsigeautiopecyt by dytermiped

al kal i ne phos i u Lde, the
Tevel of PARORDRIAE R Lot Moe CURRRIEBI of MBeafBlich Aph I 1BRENAG
pepti de' sinalid bdtlyintyirra cedlrealigre noddPariden eivg aramal mdvgls ofl teltakimuecle #ewppept | de' s
ability to activate th he cel|s. useful in.this as r sane
as for the CRF bl;rﬁcﬁ“ %‘%lsa‘g;%a °t ?e-smélrs'cﬁ%é%()phgb%?/g? ExCept efrﬁat% g%heﬁoge%? I|%I i zed
i n the acddsvritied Ofor eaamies inpY aidemtakghy Hék ph 640, 24f00N619 (1988), Veclepiuogh, Hili ch

gives a statistjically significar e nse t.o .CRE ar._on r r

anal og. | aé\'dZi#’F’B?fh%H“’ %% isﬂgpqggqlfdé @Q%P’Z‘Z%Ilidﬁr&)uf% ?“f 8[n?§t’ z" &&%Fgel "¢él"l's can
bﬁ engi neBroﬁ,CIz«mnl@hée«gDe&)sc@alﬁBs, J.EQ#tah] MiViigo CHE Dev.gHNAADINN it @Y 6T N Of
the receptaor coupled to, or physically. i.fi t i r eporter

el ement s 9P7PoShaatkyr hedt alyilt r‘(?’éf%léﬂ’gﬁle‘hd;mg?fgt"@i’ ﬁg(?)'%gf&ggmﬂg?”ﬂ%m{: dt ype
CRFR or GRERBfJ.agieNt2 708 208-1106 ethob ) Ghrdmif, 9iiaAd Vasddnbirgly HLA.,aCiCeNat i on
of the fused G?rotei n uf%ngg agoni st_binding to the CRFR portion of the

fusi on prB8usioh, 1887 ¢1 & ang Vandeplaels Hapndetslisch. Befn Vit el dgv.39

(1999) . ThgcBlhs0380t1@s®! so preferably possess a nunber of
characteristics, dependi n? on the readout, to naximze the inductive

response by CRA wrictyns aoipl aredelodor skeletal musimpateophy afe ke de iffgra sudy ¥ng
| nducti ony,f, %lsée;fsg? ﬁﬁ&grﬁoﬁgwiﬂg%ﬁ{cg&: nglgg%{@?yg@iﬁi Jaﬁ%.e}’hﬁ.f Meﬁ%égabix,b) G

proteins capa I nteracting gh level of adenylyl
cycl ase; (@301-404Hi M), | Appell, FoF. Spertst Medicikd Hbd2e58X199W) Hassdlgyon, IPey-eand &ischer,

phosphodi est Se,,,.aNg,.657) ! fercC i ndi ng
bt ot oi n vt B702 Tasivdneasiiad (4D AR Bt n TOANTLERREE. CARTMcH D o
anal og, hBhisiot ell02A: tHul4d (892N Thareesne d.B oarelxBoals,SF.& . g daple Phpsad.ui68: Lolf2

ai tornat Ve dy 8 el £ RGPPSR B Rt Bl R AP ot e
}: ?\ ;educleE}afi?adl. ld')b\?ttﬁ_atl\s;;s(iwmh cémee,ga.ggzmor?@ lBSﬂ&;'cﬂiMéﬂt SciAtS(ﬁayblztlSil%t),eg ][n ne
pr ngﬁf C)i f?lgfénﬁico’net&im’L rBé éé"t 5?021 édgg%g%ﬁg@pggﬁ’s%%%lxt%@t a ‘fg@ﬁ‘gﬂ% gfﬁ For
exanpl e, mpdedcs PhrisEedrel 89:4 1542018835, BIIMfield, StW.ged SapByores 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
known i n wbae3ae®268 Such nodel s are described, for exanpl epPCrrosvandenbur gh,
HH, InVitro, 24:609-619 (1988), Vandenburgh, HH et al., J.

Bi onmechani cs, 24 Suppl 1:91-99 (1991), Vandenburgh, HE et al., In Vitro
Cell. Dev. Biol., 24(3):166-174 (1988), Chromak, J. A, et al., In Vitro
Cell. Dev. Biol. Anim, 34(9):694-703 (1998), Shansky, J., et al., In

Vitro Cel %ﬂj'm With %ilr?(lrigeﬁ@icmls wiR (QhefRFobffke GIRATA, inRRELPE an anfmal ith al .,
J. Biol. em, 270(5)"2099-2106 (1995), Chromi ac, J.A. and Vandenburgh,

HH, J. ©ictious aperysisuth as vises 3yhichoause 1AIDE) obieh restlhdn vashelehidriepatmept ¢ and
Karl i .SCh’ aIP ary 'an htl{oprﬁ Llor c%\(ine ﬁlcﬂl as’Cl‘g%lé,H’Nﬁoﬁf-@,lﬁ;f,]e? .Qr)hicha‘inﬁéd’e' ety
of ani mal “mddar's "for skel et al“ miscl & at rophy are known in the art, such as
t hose descachdxdd Modefshe heot fadwierigducet atrvopnciaeluda-be biasipnlatich of an apimahio thayr ch.

Phys. Med, Rehabil . 60:.401-4 , e NoyWial=}
10: 42- 58 E‘?é‘gg‘ﬁ‘,“e %E%rélvﬁfheﬁ?“cﬂ%%"{ éﬁ%&él mi2 lj‘&"pﬁ‘ﬁE.JN‘i)Q?‘rr’)ﬂ%génﬁfaNg% ngggfg,gg
22: 203- 20fd(ct ABophyAaivdely e gdydeEamfoimamde \Aamehamqdeld. ©ch GonthoseBiead timgnfrom
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pot ent i al rerr}omdec”lihiiscﬂ?ngf'at%h%mw%lpin Eilxp musculature resulting in atrophy of these mu

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, TNAyoloso&268 L-1, etc. which induce cachexia. Mdel cofushyamsi
failure-induced atrophy include the mani pul ati on of an aninmal so that

heart failure occurs with concom tant skeletal nuscle atrophy.
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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 drinkwogsmwet2es. Typically, in untreated ani mals, skelperalSosrusisi 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 varioug, nﬁ:h F Olli @M, nrgasoﬁ(lilﬂg Qe ARl Q\tl%d%@d %ts&ﬁtlﬁ QRe hitmee o eRfs of
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conput ed tonograp Al'ternatively, static and dynamc

hi st onor pﬂi@imﬂa WR. c%@ﬁfab?éld s dcGapighee Leinciales e GergreleBlgemugolaggnerringg Vg or
formationy 8| glpsig gnot her aspect of this invention is conpositions
whi ch corrprl se: ? % safe and effective amount of a peptide of the
present i nvent inoaiditando (i) sujepthpeptide dhet ¢omplosifionacat dhst subjest wapntioa contaigtagndar d

D e o i el aRb@fle LB, FHE Serff FpHAEHIBHE NeARb ORI 6 uSaPd | 1

Rem ngt onP I'eénces, npany, Easton, Pa.
| at est edhérblﬁﬂmeaﬁs Seaefnen@radoxe[bafubtetsioli@oammmtﬂlernblams mnamulmngcﬁubitmes
pepti de of e |nve
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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 corn
starch and potato starch; cellulose and its derivatives, such as sodium carboxymethy! 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/ 062268 PCT/ US03/ 01451 conmmensurate wth a reasonable benefit/risk
rati o when used in the manner of this invention. The specific "safe and

ef fecti vewermoe268 Wi | | , obviously, vary with such factorspPcagisohel451
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 skill i j I e

"safe andgglfa{‘"%c% I\?téasgakgg% alﬁlfiﬁmg%gso}%éér{gégv{g\? tp %I%?&Qﬁ %?)zzgéernisg;@hl\elesﬂiﬁao%ﬁ
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Clinical Trials Irﬁje \lfgr?f %s,ac%lt%gél,y'al%gw%rlc%n leig 1-1669 ed%pg%h%ti& V(%lrtgt% C.,
and R St ubjet qon@dﬁnd is Msdelﬂyrleﬁ&nmimﬁbyoﬂngw tte pepidle jis tht:tldiremISEre@ivm and Co.
Boston, 1986, pp. Aver -

Princi pl es andﬁ esé"heﬁté’egtlr’deéf em Cte?’htger rbferrFoByang?lg[‘ b:‘%ugg%géj?ﬁ QE%rrl?Srd ed. ,
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and P. McGoni nC| pl Gener al Pharmacol ogy, Springer-Verlag, New
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potato starch; | ul ose and,i.ts deriyv

el ti h a iy t hyl
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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 03/062268 PCT/ US03/ 01451 tableting agents, stabilizers;

anti oxi dants; preservatives; pyrogen-free water; isotonic saline; and
phosphat ewbuwBfex6sol uti ons. The choi ce of a pharmaceut i calPCyAsoveRsnbl 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 edﬁf{éﬂéﬁf?ﬁ)pﬂieﬁ%ﬁh et Llh%aprgjeun-ymb%@ P3orheeRuAd) LSkefl s ARRAUT

7.4. |In par armaceut’i cal I'y-accept e carriers for Systemc
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fromabout 0.1 ny rams) to about 1000 ng, nore preferably from
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ng, of a pl%ggr{lgﬁfepfenl:u@glgﬁﬂgaag@ht)s su B&ldﬁ% st §i0RAsOfwddidndrs, RURMGI QBnRY be
or

in any of a variety of sui t abl e, exanpl e, for oral, rectal,
t opi cal , eclerang aggnigland ﬂ@‘forwarﬂémt%ral adm ni stration. Depending upon t he

parti cular Oufl‘ﬁ @{3 n%%tﬁ%@ ;Ec%%dté?)ﬂ: Ak Elﬁ%bfebrvtﬁé I@Ibéfatg)fn of unit dosage forms

phar maceuti cal cepta rrrers nown n the art may be used.
These i ncfanqberosarbladuhrmtrahcprqm dvellrldnbw én thdiarty ehabdets typigalboeqneniss conventional

surface- aghalg\é?eclen?tg:eﬁ -cdrrelpag e aQL %s thdﬁﬁégﬁuglﬂgea% g lh{l g:gx%h%q[te sodium

phar maceut’i actrv De i nc
subst anti edrlbqnauenmmnﬁ'mle lamdsdn antl h@umla&z Rnaxg:mmscth actstavilt \eebint fd pepistides of

Formul a (| The amount of ca rier t W th th
Formul a E ‘)fmﬁ’éﬁflﬁs duch & strey @ gglr'ﬁ a‘i‘gmé? ov?saaemgfgf)e(rggg*r#:ggt Isgﬁan ity o fim
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Techniques A it o TPast Ll ans ot EBHHNgatoR 205 [ EDLRE & cahbe hiRaTE! NOTS
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

35



in the follow ng references,: Mdern Pharmaceutics, Chapters 9 and 10
(Banker & Rhodes, 34 WD 03/062268 PCT/ US03/01451 editors, 1979);

Li eber marweto3ab2268 Phar maceuti cal Dosage Forns: Tabl ets (1®8I)usozndsiAnsel ,

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
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coloring agent e 801&'183 déé{»lorl] ¢ 39§ %‘tts)l%' 13 %?g%dc%u%é?&egglﬁpﬁ)ﬁamg&qn% lukdgBas

agents. L|qU| sage for i A¢ aqueous s Ions, emul sions,
suspensi omsl;catectaitqye,lammh&ﬁdleoe glsud peirtsieons reconstituted from

non-ef f ervesce r and ef erve cen r t| ons n t
fromeffer vescifﬁ éoﬁ'uﬁ%s%lease gentﬂg’l ncl)rﬁagc ‘sbhlgt “Eﬂ eStfne (thte dfﬁlun %
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melting a ng .agents and flav n ents
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typically conprise conventional har maceuti cal | y- ati bl uvants as
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such as nmagnesTomsnsuss Bllrsastec resisiease @ cauing imAermeshieto aglsagtpif 804 prefesed.

silicon dEQQﬂlﬁé% dtahe Q@re%ﬁgnoh%érmﬂgﬂﬂi%ntg kiAWareGRES ?scéxﬁéric%htﬁ%s Qife &h@lo&omer
m xture. Col oring agents, such C dyes, can be adde
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tabl ets. psul es 't onprlse one or re solid diluents disclosed
above. Thehtbdite¢CABR Euﬂraglarlr IEgdragib §p e Htedlac. depeenedstings IB%’cmeFad yas mixed
consi dera%l ons | i ke taste, cost, and shelf stability, which are not
critical f'oF the pur poses of the subj ect invention, and can be readily
made by a per sBeromktdnhpesitibms dldoeindude. liguid sogmnmr, ulstbhre sispensiohatand thevike |

i ncl ude t tide, and in in S ow. f or rotectlo

agai nst tﬂg Elfa Htlcé‘ﬁ)(ifi?cm%’é‘?‘lﬁm%ﬁ8“1};‘@]166@ %re%if at]topl Rt L|1C(15I(:8m va V’felnlve
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(a) inhibition of
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 awo o3enéase in circulation tine in the body. Exaephees/efsssuch

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

35 WD 03/ 062268 PCT/ US03/ 01451 propyl ene glycol, carboxynethyl cellul ose,
dextran, polyvinyl alcohol, polyvinyl pyrrolidone and polyproline. Newmark
et al., J. Appl. Biochem, 4:185-189 (1982). O her polyners that could be
used are pol V- 3 ShsRlcAnss ﬁﬂgmQ'QllltYOnlcal?f1a§sotﬁeoﬁﬁ99§1@@reda'bﬁifc§lw ﬁ)da Edb“ect
pharmaceuti cal usage, as indicated above, are polyethylene glycol
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pol yvi nyl oﬁ%bﬁ\gedﬁ?érbai ajre a{sEIeR) ,theﬁéﬁdr a@ thebRRD, AgpALLFiEC maGeliddiidese
acetate phthalate (CAP), Eudragit L, Eudragit S, .and Shellac. These

coatings PEAMEGEULie -ageenible gmoflientys emP@ffl?F%lth%ﬁ‘ﬂﬁ%laﬁ?'ﬁhss%‘f%tﬁ e Sde

| i qui d sol;tions, enulsions, suspensions, and the like. The

phar maceuti cal | y-acceptabl e carriers suitable for preparation of such
conpositions are well known in the art. Typical conponents of carriers for
syrups, elixirs, emulsions and suspensions include ethanol, glycerol,

propylene&&ﬂuﬂ&LPéﬂﬂLgﬁﬂﬁggane glycol, liquid sucrose, sorbitol and water.

For a suspension, typical suspending agents include nmethyl cellulose,
sodi um car box¥hwetihydntio|alsgl previdessretefly pf UREIBIGRIR mgdidaied Hiserders 3o di um

al gi nat e; h&ﬁ(?ﬂ gl‘at{theleedgl Iﬁzﬂg Hg%e%E%IﬁIFQICHQ s?l%'ahﬁ“effea aHBluﬁﬁs(Q %E)Qdfﬁg and

typical preservatives inc par ben and i um benzoate. Perora

| i qui d cosgdsilijean §Fhmyetad>d§oofctbntlm\lent1@n gregrsefybiire prﬁ(mpmgeqtt teeaug Hisgrglers
smeeteneriscn&%v%rlng agents and col orants discl osed above. Conpositions of
t he subje ? ANt 6n may optionally include other active agents. Non-
limting exanpbeﬁmmﬁuaﬁtowemagamﬁmoanﬁnlkshéﬂnnnaﬁi)@ﬁkﬂﬂQb@syﬁbmsmﬂy
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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 ancewogmbe2a% sucrose, sorbitol and mannitol; and bipcdarsss/sush 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 03/062268 PCT/ US03/ 01451 The conpositions of this

i nventionecan Al g4 &%madﬁ} nyﬁé zﬁlrdqgcatngﬁ”oF el t}ésﬁeotoaoest%me@qhe c@mgoméwaddhe

direct laying on or spread he conposition on the epidermal or
epi t hel i atarrigq @Gany) ¢d bQ h@n@wb‘if@btthe partieularrpsgedari| beyackwaw@redpa% ehll 2s g

exanpl e of ﬁg_g“ a?&ﬁ% R Bga}ﬁnogﬁd g@t Fent $o QBRG 8@@911& 'E'asLéi §1ngﬁ§ﬁe§m¥rom

Applicati 6h conpositi Inclu for exanpl e,
I oti ons, mcelaaﬁfectslrbdtslmds gels and solids. These topical conpositions

preferabl y CcO i se and e f.ective t ut
0.1% and pre]tng{‘ anp (Reg rg(r%rlfa out’ i’a)'e &"a npéjgé%etaf%?héééggpltoﬁgﬁg §ﬁ1| II(:%abl e
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pept i de t ePupag e gpitiantcommonad i, the (ecting ligahd arwelhiosm aaft aresumfay fo thse

preventi ngesglrlbetdlbgggvlf&gog%ﬁ@rt@l@dr&er descri bed above. Conpositions of this
i nvention can be adm nistered topically or systemcally. Systemc

appl i cati on i n&IRedade Wfﬁ’@iah@hméf b¢ pdrpigistrasdhya a Cﬁé‘ﬁ‘flleééelﬁ‘fse FBRIFEPIE )
into the p%?tﬁﬁsmné{ g'cﬁ'mpig Yed d%m% 1ntrdv9r§Ju?- 1udibe lé'rlqrnpfaﬁtﬁﬂecdsﬁ!)thcy plln'ib a

treat ment of ritis intrathecal’, epidural, intranuscular,
transder rrahnsdqrmalrMnbms)msmubalp@mpmme@n injeefigh cartainme hiodegradable myeakonar y,

subl i ngual ades 0 'I(Plgfatigfgdm e Shbadi| ont: a}glﬁ? ﬁﬁ?% fiied 199 FalOfeds!: he

peptldeto%t mnrstere as the du ono treat nent, and
whet her t h@dztaledqxptimbna' of Copiolal RdeaseGR@Ries., Br@ Ratore Fithe o de SeftonT§&Cdos age
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reach m ninmanzli mhibd.t 82 ly57d0(108M)1 mainodws e@bodiment, polymeric materials can be used.
Langer, 1974, supra; Sefton, 1987, supra; Smolen et al., eds., Controlled Drug Bioavailability,
Drug Product Design and Performance, Wiley, N.Y. (1984); Ranger et al., J. Macromol. Sci.
Rev. Macromol. Chem., 23:61 (1983); see also Levy et al., Science, 228:190 (1985); During et al.,
Ann. Neurol., 25:351 (1989); Howard et al., J. Neurosurg., 71:105 (1989). In yet another
embodiment, a controlled release system can be placed in proximity of the therapeutic target thus
requiring only a fraction of the systemic dose. See. e.g., Goodson, in Medical Applications of
Controlled Release, vol. 2, pp. 115-138 (1984). In yet another embodiment, a polymer-based
drug-delivery system wherein drugs are delivered from polymer or lipid systems. These systems
deliver a drug by three general mechanisms: (1) diffusion of the drug species from or through the
system; (2) a chemical or enzymatic reaction leading to degradation of the system, or cleavage of
the drug from the system; and (3) solvent activation, either through osmosis or swelling of the
system. Suitable systems are described in review articles: Langer, Robert, “Drug delivery and
targeting,” Nature: 392 (Supp):5-10 (1996); Kumar, Majeti N. V., “Nano and Microparticles as
Controlled Drug Delivery Devices,” J Pharm Pharmaceut Sci, 3(2):234-258 (2000); Brannon-
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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 wod3®exesity of any side effects of the treatnerCI/URophaal

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 03/062268 PCT/ US03/ 01451 factors as skin
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t ransder mal patch, Ilposones subcut aneous depot injection containing a
bi odegr adaprepriggtierthandicatgn. ot her nodes of administration. In one

enbodi nent, a punp may be used Langer et al., eds. Medi cal Applications
of Control I ed Rel ease, CRC Pres., Boca Raton, Fla. (1974); Sefton, CRC
Crit. Ref GeBg¢ dherdpy Eng., 14:201 (1987); Buchwald et al., Surgery, 88:507
(1980) ; SaUdekFQ re&lon’vect!)\f'snﬁ l:use‘& 10 Mﬁ'gduce%]nué&é akid98%he inkhiiBR A LEell
enbodi nent ric mat erl I's can be used Langer, 1974, supra; Sefton,
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one day, more usually for a period of at least about several days to several weeks.

a

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 orwofo3péxmesir ug species fromor through the systenpcta)Sozroabemn 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," Nature:
392 (Supp y P as
20 ( SUPPN Tt PR SHIT whhEi e, o PR30 M PR shas
(2000); BBhﬂaopackSSreV\@lDBmmz%Qe RG@TYapi8e Indysdp and Pespyiisly ﬂ%lfwka@%
Controlle i ve i 1997).
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Infectiou&mnmﬁsaa&ﬁsanﬁmcannmnnwﬂomazmBmheshbmhramdtdegmmmgédsmysmEhxs
New Yor k, . 353-365.(198
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I nfi med Therapeuti.cs, Inc. eCel TM, .S TM or.al , ol vIM a %lReSolvTM
sol ubi | i zHy NAnclEnibeg $gmples ‘é‘&‘?‘g‘ﬁ’ﬁe flar'ld%%ﬁyr g/l%‘fﬁy’lg?og’@ 2T Rhn}optg ProGel z'
Products; and ProlLeaseTMinjectable fromAl kernmes. In all of the

f oregoi ng, 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 golwormsosn2ps oj ectiles are coated with DNA then bowoarasestoissat 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/ 062268 PCT/ US03/01451 dosages i in the order of their intended
use. An exanple of such a kit is a it pack." Blister packs are well
known in the packaging industry and are wi dely used for packagi ng

phar maceu g(fn?lle nit dosage forms. If desired, a nmenory aid can be provided,
for exanp he form of nunbers, letters, or other markings or with a
cal endar i nser $3vagies aghathérngnistiectite {ERFRnagohiets ate geatrainnotsaffeetihgl ia tieatinghi ch
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t he medi cumiatirabrrstds effddon- | i m ti ng exanpl es i nclude once daily, weekly,

bi weekly, nmonthly, .or _binonthly. 3/ 062268 PCT/ US03/ 01451 VPLES
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al so activate CRFIR thereby resulting in un i side effects. Table 2
reflects EWHPEPRIEsEREC g Tde Cﬁ‘a‘FPW@"’é@?@%ﬁ@BgﬂV%ﬂ%ﬁt@ PiEMan
urocorti nagsg(d'uﬁypb) 2, ANENRIN0 AHAQG Olebpebrively. (hUrol 1), human urocortin |11
(hUrof), human corticotropin releasing factor (hCRF), ovine corticotropin
(oCRF), and savagi ne (Svg) designated@P}2 SEQ ID NO 2, 4, 6, 8, 10 and 11,

e P T CRESES | OO R S xR R 1) ()
hUrol Il »108O(60) >MO00 |(10. 25)(Emax%)

2 hUcnl 3.52 (100) 9.00 (100)

4 hUroll 3.64 (98) >100 (9)

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

8 hCRF 49.25 (100) 19.95 (87)

10 oCRF >100 (33) 27.35 (98)

11 Svg 6.03 (95) 17.60 (100)

Example 2

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

Table 3
SEQID NO CRF;R ECsy (nM) (Emax%) CRFR ECs (nM) (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

vari ous ewbadioozeg s of the invention.
(Emax% CRF1R EC50 (nM (Emax%
5 100 (12) 100(9)

(12)
(91) 928(7

(100)

3)

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 GRFARIEWES1 (nM
1 31.50 (100) 783(64) 3 12.13 (88) 1000
9 100 (34) 100 (10)
41 WO 03/ 062268 PCT/ US03/ 01451 SEQ I D NO CRF2R EC50 (nM
(Emax% CRF1R EC50 (nM (Enax% 13 3.88 (79) 97.65 (69)

11 Sv

12

14 6.33 (

g 6.03

9.72
90)

(58 260 oh TARIBNE [ OCRFR 0 A Tematl - ° AR ESFORD Gk’ 1,27 20,
7.81 (99) P06.0B (60)| 21 8. 48. 8(8%‘3) 9o§499\ 88) 22 9863365()100) 1090.00 (64)
§3 700 Cosl 95 Tha ot 76 (ho) 103 (16) b 1o a0t & 0o (Paa Tho
(15) >1000[ (2) 1329 16| 00 (100)%.58190D0 ( 79) 85.30 (86)
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) 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 (33W0 3622600 (51) >1000 (5) 38 71.90 (91) >1000 ( POI/USBR0ESI 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) 42 WO
03/ 062268 PCT/ US03/ 01451 SEQ I D NO CRF2R EC50 (nM (Enmax% CRFIR EC50 (nM
(Emax% 45 > 100 (44) > 1000 (7) 46 >100(100) >1000(17) 47 >100 (66)

1000012) (O SO ASEs T, RT3
(98) ~1000/(19)4s 54 100 (11) $00BGLO) 55 7. 95 (95)>T0ED (92) 56 50. 35
(87) > 100[414) 106 1258171661 06—t 16— 59 >100
(37) 100 {10) %0 >1po (1) SHHQ1E) Ao G55
47 >100 (66) 1000 (12)
48 100 (14) 1000 (21)
49 >100 (37) >1000 (15)
50 19.04 (99) >1000 (42)
51 20.65 (100) >1000 (49)
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 63.30 (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 1825 (52) >100 ®)
7l 04.80 (56) >100 (6)
72 >100 (55) >100 (4)
73 >100 (11) >100 (11)
74 54.97 (100) >100 (7)
75 >100 (52) >100 (5)
76 91.45 (76) >100 (7)
77 43.35 (100) >100 (5)
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61 >100 (89) >100 (12)
65 67.90 (64) >100 (16)

63 67.35 (100) 73.15 (34)
67 10.02 (50) 44.17 (96)

64 63.30 (94) 68.90 (57)
68 38.55 (74) >100 (33)

69 5.85 (8D)3B426O (88) 70 18.25 (82) >100 (8) 71 94.80 PCBA)IHIOSI (6) 72
>100 (55) >100 (4) 73 >100 (11) >100 (11) 74 54.97 (100) >100 (7) 75
5100 (52) >100 (5) 76 91.45 (76) >100 (7) 77 43.35 (100) >100 (5) 43 WO
03/ 062268 PCT/ US03/ 01451 SEQ I D NO CRF2R EC50 (nM (Emax % CRFIR EC50
(MM "(Emex % 76 24,65 (76) >100 (§) 79 22,30 (100) >100 (8) 80 6,53 (85
52,17 (o6) [ TODRD (1o61 T8 Eey iR Pt °] R RPCATNT Rl 162
(8.10) 100[(4, 6% 87| 100 (142653 (7800 (5.30) 68 100>{WRASB0) 100 (11.15)
89 100 (12|70}—00—100/{12-25) 100 {4 00)— 91160 71031004061 92 100
(15.85) 10p (4. °é 22.301100) >1do & ’
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)
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93 100 (6.40) 100 (5. 00)

(5. 55)
(6.95) 100
(4. 80)

(Emax% 10
(99) >100
(100) > 10
9. 41 (98. 85
120 69. 90

94 100 (6.15) 100 (7.30) 95 100 (8.25) 100
96 100 (12.50) 100 (16.30) 97 100 (7.60) 100 (4.25) 98 100 (5. 50)
100 (4. O0N0 09962260 (4. 35) 100 (4.35) 100 100 (9.85) 100 @ETAB)30WSL 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
107 12.13 (87.90) 1000 (12.40) 108 79.00 (97) >100 (3) 44 WD
03/ 062268 PCT/ US03/ 01451 SEQ I D NO CRF2R EC50 (nM_(Emax% ORFI R ECS0 (nM
PRI NG SERFR RS I En ) 17 TREREG Bl 111205 0
b (6)109115 13. 60 (9833 @160) (7). s 100 (280450100 (4.80) 117
100) 200( 7) 1§I°5ﬁ§¥ﬂP$§TUZEOE 3 122 §ﬁ§ﬁ9?97) 10001?80F§g
11 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 3.31097) 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)
130 857 92) >100 9)
31 535 01) >100 3)
% 753 38) >100G3)
133 12.22 (88) >100 (4)
13 5100 (19) >100 (7)
35 >100 (76) 5100 (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) >100
(9)

(8) 129 W08B/0¢28§ >1
(8) 132 7.53 (88) >1
(7) 135 >100 (76) >1
(4) 138 59.00 (46) >

126 13.00 (91) >100 (7)

0 (9.60)
127 7.79 (94)
130 8.57 (92)

133 12.22 (88)

136 23.40 (68)

00 (12)
00 (8)
00 (6)
100 (5)

124 3.49 (94) > 100 (6)

139 42.60 (60) > 100 (4)

125 4.47 (99) > 100

>100 (6) 128 2.85 (98) >100
>100 (9) 131 PETAB04/BWLF1 >100
>100 (4) 134 >100 (19) >100
>100 (8) 137 36.90 (100) >100

45 WD 03/ 062268

PCT/ US03/ 01451 SEQ I D NO CRF2R EC50 (nM (Emex% CRF1R EC50 (nM (Emax%

232. 00 (100 PII S 1 (RERECAGS (BAP . T2 QREETC AT |
146 8.20 (B4.5001103 (100) 14706295 (94. 00 101. 60 (>9®(GD) 148/9
1000 (5. 70} 154236, 75 (6. 001 AB0B 16, 0y | 152 180018 D100(4)
(97) >100 (7) 143 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 (87) >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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5. 50)

(91. 30)

45
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153 9. 28



154 10.30 (100) > 100
(6)

>100 (11)
>100 (19)
(75) 1000.0 (52) 169
17.6 (100) 206.0 (99)

157 42.00 (60.65) 100 (91.00)
>100 (9) WORG/0&2E6 (87) >100 (10)
163 4.49 (96) >100 (13)
166 3.7 (99) 437.5 (95)

(7) 155 20.60 (94) 40.65 (16) 156 9.29 (79) >100
158 6.37 (89) >100 (15) 159 90.77 (62)
161 >100(88) >100 (77) PCIAB03/A0GS1 (7)

164 2.24 (92) > 100 (26) 165 >100(75)
167 13.0 (100) 1000.0 (15) 168 4.9
17.8 (93) 978.0 (26) 170 75.0 (83) 1000.0 (9) 171

46 WO 03/062268 PCT/ US03/ 01451 SEQ I D NO CRF2R EC50

o AT TRy T A 1 L
1000.0' (34]8) ~ 1726 12] 60 (90, 255 (1000 0 (269) 177 1600B(68D7. 65) 6f13. 0
328'3?141Z95 7?7i2 +f69L§;U“¥é§§§D22 (9$'35;U1§2 B&TT§$§f’{é5 %leg?é1.4)
409.0 (89.7) 183 7.98 (100) 445X} 5) 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) 622(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 O7) 447.0 (96)
197 48.1 (94)
198 29.9 (100)
199 8.5(92) 706.5 (93)
200 8.8 (100) 1885 (99)
201 5.0 (100) 99.6 (80)
202 8.7 (99) 4035 (100)
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184 3.72 (96.45) 486.0 (77.35)
(100) 323 (100)
7.0 (96) 6D.03/0653%)
66.8 (97) 562.0

195 18.8 103.0

(99)
(93)

187 10.3 (100) 31.6 (72)

190 39.60 (31) >100 (9)
(95)
196 27.7 (97) 447.0 (96)
199 8.5 (92) 706.5 (93)
202 8.7(99) 403.5 (100)

193 10.

1 (97) 265.5

185 8.98 (100) 358.5 (95.8)
188 14.6 (100) 162.5 (96)
191 8.3 (100PCGAISHI(BS)
194 5.0 (96) 106.0 (94)

197 48.1 (94) 198 29.9 (100)
200 8.8 (100) 188.5 (99)
47 O 03/ 062268 PCT/ US03/ 01451 SEQ | D NO CRF2R

186 2

201 5.0 (100) 9

5.05
189
192

9.6 (80)

(93) 521 [ RO NG L GRESECIYM RIIR®) 202 CRAR T oA Ens 0507 ©

61.4 (96) 495;:3%&\8) 208'_5 t"_i %?;‘é‘}\) 64. 9 (81‘ . 20842.?}?5)“?\9;4‘(‘80) 210

]2.8322(29:7%) (33) ufggs) 0 (LJ7.g) S5 ¢ 826- 637212k Bay 100445, 0 (100)
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 3.092) 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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214 74.30 (60) 100 (4)
217 4.7 (95) 94.7 (100)

220 4. 1( 98D 08B6B6K 81)

223 3.0 (92) 48.1 (81)
226 7.6 (100) 315.0 (95)
229 10.3 (100) 298.0 (100)

(100)
94.0 (100)
03/ 062268
(nM (Emax| 9
.4 (97)
239 13.2 (
(99) 242

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)
230 8.1 (100) 219.0 (100)

219 7.8 (98) 80.9

225 4.8 (89) 2
228 7.1 (100)

216 9.9 (90) 49.

8 (98)
(100)

222 9. 4PCTOGY3/B841 5 (95)

19.5 (97)
275.5

231 5.9 (100)

232 45.3 (100) 1000.0 (7) 233 46.1 (95) 1000 (11) 48 WO
SEQTY RGP O By e MG CE SR E CEIRD (e T a0

}Qggzgiglﬁ) 337 22206(88) 1000. 0 (18) 23848699 (100) 753.0 (88)
9. 0 %%4) 358.5 ( 99?5 7] 1§U§ (14 35 U4480é8025§g?0)u o99) 3075

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 75 93) 3810 (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) 10000 (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 (33.60)

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)

(100) 226.5 (100)

7.0 (100) 33.3 (84)
(83. 50)
100 (89.35) 834.00 (89.70)

256 12.6 (100) 253.5 (100)
258 100 (49.30) 1000 (23.865)
261 100 (95.30) 274 (100)

245 7.5(93) 381.0 (100)
(33) 247 18.8 (100) 1000.0 (34)
1000. 0 (50 0326R649. 7 (100) 137.5 (99)

246 38.8 (100) 1000.0

248 19.6 (98) 1000.0 (32)

249" 12.2 (92)
251 11.8 (100) 92@CO/UBP145252 22. 3
253 41.8 (86) 1000.0 (42)

254 100.0 (36) 708.0 (6) 255

257 100 (72.60) 744.50
259 100 (64.95) 819.50 (83.60) 260
262 100 (92.25) 408

CRF1R

8—59|, 05)
00 (19.30)

(100 2SS g P O T P 00
EC50 (nM (Emeity 265 100. ooumzm(xﬁﬁ)looo 00 (9. 30)ommﬁa9xon 00 (19 35)
1000. 00 ( 4145y —267100-00—{(44—20) 1000002280y —26 0
1000. 00 ( 1. 15266269 1100. 00 #@ééﬁyﬁooo 00| ( 44. 36}°a§¥51f5b
1000 00 (1,551 1L 5 10 TSRl U (50, 0 SRS (100 )
268 100.00 (59 05) 1000.00 (14.15)
269 100.00 (77.30) 1000.00 (44.30)
270 100.00 (19.30) 1000.00 (7.85)
271 48.10 (68.95) 815.00 (80.65)
272 23.30 (100.00) 1000.00 (51.10)
273 31.30 (100.00) 1000.00 (59.30)
274 13.80 (100.00) 508.00 (80.90)
275 46.60 (100.00) 1000.00 (38.30)
276 22.10 (100.00) 1000.00 (75.70)
277 28.20 (100.00) 1000.00 (39.90)
278 19.55 (100.00) 1000.00 (48.70)
279 13.10 (100.00) 1000.00 (93.00)
280 100.00 (82.30) 1000.00 (11.80)
281 100.00 (78.80) 1000.00 (12.20)
282 25.80 (60.75) 1000.00 (21.75)
283 10.55 (71.95) 635.00 (100.00)
284 100.00 (100.00) 1000.00 (27.70)
285 13.95 (97.10) 1000.00 (11.10)
286 13.50 (92.45) 1000.00 (19.20)
287 11.31 (100.00) 1000.00 (51.75)
288 1470 (100.00) §38.00 (31.65)
289 12.16 (97.30) 1000.00 (69.55)
290 100.00 (100.00) 1000.00 (6.40)
291 100.00 (63.75) 1000.00 (4.75)
292 100.00 (86.10) 1000.00 (7.00)
293 40.30 (87.00) 520.50 (95.30)
294 100.00 (100.00) 1000.00 (13.60)




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 (108000)06226©0. 00 (48.70) 279 13.10 (100.00) 1000. 0®CTABIDOMS1 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

igb?go(%ggwwcs@mﬁ ERECEY” 163 75‘\ 10?%%%1@‘?‘21 75)\ zggz
100. 00 (86/10) 2p800. 0D (7 00)5.02¢8-60. 30 (87. 00) 5200$@)@9B)30) 294 100. 00
(100. 00) 1)00 0013~ 560 53¢ Oczzuo PEFHUYSO3+0 +HD—NO CRF2R
EC50 (nM (Emaed% CRFIR ECS0 Q4P| Emax % |295 55. 057Pé9 ng 1000} 00
(5.30) 296 6 6%7(65) | 100( 4) 16090 (888,00 (88.[30) 1009000 (12560250 2p8 82. 00
(98.85) 1000.00 (20.0B) 299 46 A(’) (71.55) 1000.00 (10 9m 300 17| 10
(100.00) 1000. M8(7.95) 301 8300498.8588. 40) 690. 00 (@@0@@3 0302 36.p0
(100.00) 366-56,(166-pO)—363:33 A%} T60-00) S0 o801

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 (88.30)

320 19.05 (100.00) 718.00 (68.75)

321 19.55 (86.80) 1000.00 (33.80)

322 23.05 (96.45) 1000.00 (10.65)

323 19.60 (100.00) 1000.00 (36.90)

324 17.20 (100.00) 1000.00 (46.60)
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304 19.30 (92.55) 115.50 (100.00)
27.55 (100.00) 608.00 (97.65)
(72.80) 68045/0626©. 00)
1000. 00 ( 45. 30)
869. 50 (62.00)

305 35.45 (95.20) 1000.00 (59.55)
307 5.82 (96.55) 78.40 (92.65)
309 5.55 (99.90) 107.50 (96.35) PLOBOTA4EBT. 55)
311 11.65 (100.00) 1000.00 (29.70) 312 14.05 (95. 00)

313 11.05 (95.00) 704.00 (87.100 314 10.35 (99.75) 978.50

306
308 3.30

(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
(86.80) 1000 00T 32 go) CRAS ey o e T IORORC, G (R 97
(100. 00) 1029./ f”’gﬁ(@?? 90)  32411167.(2®)( 100. 00 1000 oo 1@&65)60) 51 Vo
?E’rrgfc?@? 6225Vi13§5w( 1555’ *1005335')10% 3r;8 (E ‘ESS oal)vfﬂi’gﬁg?%bfo 58?18) Ecg(23(7n|vp
28. 40 (100[00) 33400, ok (36. 51 (%1 70 (95. 70) 900008 4030. 70) | 329 5. 15
(98.30) 10D0. 00 (98.40) 2?0 6 (m (93 65) 100000 (86 80) 331 9 85
(100. 00) 1p00. GOS8 ( 78. 65) 3321.90 @5.701L00. 00) | 1000. 0190082 (550) 333 9 85
(96.90) 10p6-6G (43 5.15 (98.30) 1000.00 (98.40)

330 6.00 (93.65) 1000.00 (86.80)

331 9.85 (100.00) 1000.00 (78.65)

332 9.95 (100.00) 1000.00 (61.30)

333 9.85 (96.90) 1000.00 (43.80)

334 13.15 (93.55) 1000.00 (82.60)

335 28.05 (90.95) 1000.00 (49.45)

336 17.80 (100.00) 1000.00 (59.90)

337 23.95 (86.65) 1000.00 (36.45)

338 19.30 (77.55) 1000.00 (41.10)

339 100.00 (47.90) 1000.00 (13.20)

340 7.99 (100.00) 739.50 (95.95)

341 8.83 (95.50) 850.50 (82.35)

342 20.25 (92.25) 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 (100) 1000 (44.20)

350 11.59 (98.10) 1000 (48.00)

351 12.93 (97.37) 1000 (85.70)

352 8.26 (83.65) 780 (82.60)

353 4.75 (89.90) 229.50 (92.25)

354 6.48 (100) 1000 (13.40)
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334 13.15 (93.55) 1000.00 (82.60)
17. 80 (100.00) 1000.00 (59.90)
19. 30 ( 77WbS)p/0&ne®. 00 (41.10)

(100. 00) 739.50 (95. 95)
1000. 00 ( 19. 65)

335 28.05 (90.95) 1000.00 (49. 45)

337 23.95 (86.65) 1000.00 (36.45) 338
339 100.00 (47.90) 1000. 00 PCTAISBOY145840 7. 99
341" 8.83 (95.50) 850.50 (82.35) 342 20.25 (92.25)
343 13.60 (96.55) 783.00 (62.50) 344 4.30 (94.47) 650.00

336

(77.65) 345 39.70 (100.00) 1000.00 (18.75) 346 8.48 (97.75) 1000.00
(59.00) 347 22. §§A£95;§51 1000. 00 (48.75)" 348 5.77 (90.40) 630.00 (86.05)
(57.37) ' 2ohe RGBT [ S5BFR B freci ] S IRERECL AR e I 559 50
(92.25) 3p4 6388 (100) 1000 (IB.(4D) 52 WO 03/ 0622688 @OT US03/ 01451 SEQ
| D NO CRFZR-EC50—{-rM{{Erax% R-EC56—n : ) 18
(100) 356| 83. 33¢16) [1000 (9)83§§?6% 44 (10%) 331 (1§6§(Sg58 5. 56 |( 100)
290100) 3 ZSPLCIET) T TR <205, 1 (55 K00 561 9137 (0

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 (55)

384 7.10 (97.30) 1000 (70.30)
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364 13.20 (100) 1000 (27)
(9) 367 100.00 (18) 1000 (6)
1000 (4) wBm0/062s05 (75) 1000 (33)
(100) 1000 (13)

11.50 (100) 1000 (22)

365 23.45 (94) 1000 (21)

373 11.54 (100 1000(g)
379 70.55 (94) 1000 (8)

368 50.35 (91) 1000 (6)

366 100.00 (46) 1000
369 100.00 (18)
371 6.62 (97) 1000 (22CTN3P0WLé1 20
374 15.75 (91) 1000 (11)
376 52.55 (100) 1000 (8)
378 14.88 (100) 1000 (36)

375

377 19.25 (83) 1000 (25)
380 19.00 (100)

iggg((lG); 381 12.73 (99) 1000 (27) 382 39.45 (100) 1000(8) 383 9. 31 (96)
55) [ 100 .2, R EReEe, (gAY 01401
SEQ I D NO —ZR]Eégb % “Rﬁng%F "EC50 (nM (Frmx 9 385°10. 25 (100)
1000 I(46) 386 38570 96) 100010(238{1015) 387 17. 85 (10[0))30&460)0 (50. 10)

Exanpl e 3 prereased—Hp—Vive—Efjeasy—Thepeptides—of esent—tnventi on
exhi bit exjend G0 bi ol ogi cal ajol(g lity, particul a Olog(%ﬁéler condi tions of
| ow dosi ng[ as sgenparjed to knp;vg3 (@i ve seqliences, mog(s0.1dyol I peptide
fragnment (BEQID NGO 4). The half-l|fp of alpeptide in a subject dan be

det er m ned,

for exanpl e,

by hi gh

Example 3

Increased In Vivo Efficacy

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

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

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

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

described below.

54



performance |iquid chromatography (HPLC) of serum sanples collected from
the subject at various tines followng admnistration of the peptide. One
skil | ed iwotobeezzsg woul d know how to sel ect appropriate @cutusonotasffers
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 peptide of Fornula (1). Bl ood
sanpl es are ob, Ny t \V/ Mua sand 1,
> and 6 h: g@d&f?}e%n@%b (;sgfﬁﬁleg hr@%re%gfeﬁ & Qc sthonluaonp%sg)trepg%glan 2

m cr ocentng/t[n].lg@el oy o g 6 Lzt nllng/rsbdpmdheb&rrmula (Diseikingsoldtierainisl 448 Ubr e
further ed to bta n S | yzed.
Pl asna st% 3%’? ep%f%nézeprraet g‘rsrgscji n%lglﬁ Eu‘%blgg AR o{rﬁg) r%a@%éantzpqeg %(rﬁrk {)@%I a (I)
covering &dingolnoantdfakd QO st’oﬁlﬂgﬂutid‘nc(m) b/milgnvh ttbes 46:Ady ginmdinisg &) pkepased in

nmet hanol on the analysis er| al dilution of r VI ousl| ar ed 1
my/ nL peptd/e B DF%ﬂ"fHSi’Pet'mflIlﬁ0 %W?‘Er'stTB?: Rvorkipg &qa Efﬁ‘.‘p SR P%?\P/ngé Tor
internal gfaRdasgksédved Riowst abl e isotope | abel ed h-Unc-11, spiking

solution is prepared by serial dilution of a stored 1 /m_ | STD st ock

sol ution to gi Yadysampis|are pprreht Patthofryor @a@?lﬁﬁhﬁﬁﬁn‘fﬂlf‘é eathayed AnLPPsi s.

Wor ki n t r ke
o epar oa ISPAR SRRl Of el pi® IR S8ded 8o I Cecabihe ROWPGT 84S |

sol ution ug*ltnh IS”ubesluabxr 6@l L obid-vatar agl a:hOIIIQlILOt of blanlg htlgl/rlnized 8TPagd. ykheon,
100 tL of er and 10 L .of ank ra t ards
are prepaf Hmf %\f%%ﬁaﬂ@es?{d g%glala(ergtc@?%nacf’ r%eWCh Pna?é’ %6055%39“1 W a4

PCT/ USO3/ RL4b%L. Quality control (QC) sanples are prepar ed A QC st ock
solution is prepared at the 50 ng/nlL |evel by addin 25 ia

pepti de of FoFheuyaikipg staadsrds; Yf@rk%IQﬁ SAERPSS fng Sy sqppp escﬁre Oﬁé??gg Bni zed

rat plas i B¥s - okt gc@%tsa{épéec% he Wrepaged by
ldi g 108 RRE 40P R HeBORRIC o MR s tackor B tubgli‘ g eady”

cont ai ni ng:nﬂrﬂugmg)dndasﬁatmggherﬂgpdr@T@t s&h gliquon (380 ¢ L1 00h¢ supprngtantyizmdiead untigre
wor ki ng was r as descri bed bel ow. Study
r@ ggl&ed %?%tuﬁd o? 8591&6(*1/ anRa kSX)%Oz ,

sanpl es are?Pr" analysi the sanples are thawed at

room tenper atw;@e;afvd vadikiag ktandatds oforking Qzamaipmsm stadidethptes age anallyzedadyr eady
100 L of

3?’.“;31)[" b g iy ERrmp s TR PaRY. SR HRECE e g 1 ne
b' ank rat tbasdBy AhBleShteddubddnthrbi}d eleotral spyQlibhiEation (Hﬂlﬁﬁiﬁl’ﬁmhs‘s sg@Qtiadcopyt/o 100
mass spectroscopy (MS/MS) detection using selected reaction monitoring (SRM) in the positive
jon 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, cawpiodge2290rtexi ng, centrifuging and isol ating thecsasesmasant. An
aliquot (300 L) of the supernatant is dried under N2 and reconstituted in
50 tL of methanol/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 ntroducti OWﬁal?fs%ﬁ%edel .ectron spray ionization (ESI) wth 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 | STD. K LIt : phar macoki neti ¢ study are dil uted
wi th net han?l ‘gﬁgn Qéa%ﬁvgpéfz?,gg%n&ﬂ%%gﬁ%gb lJ\?\»ﬁ:cteh ultraviol et detection. The
concent r at i ons-XaX;ASESIPapY 8a: 0 LIRFRLUEREKTQSQRERABQNI s B XwoVons ar e

cal culated by interpolation froma |inear regression curve constructed
from known st aRdards. Wile particul ar enbodi nents of the present invention
have been il | ustr at Bdisaeldctedl@parnibadiDj t woul d be obvious to those skilled
inthe art that varjous other chap es.and nodifications can be nade

wi t hout departing f?(bﬁ\s?lﬁ%te‘gfﬂomri‘ ‘%ﬁgNscope of the invention. It is
therefore intended %0 ;cQy&fed fforh &n@ppended clainms all such changes and
nodi fications that are wthin the scope of this invention. 55 WD 03/062268
PCT/ US03/ 01451 \WWaXiisseddcaidrfesn LsandlF; A non-nati ve peptide conprising the
sequence - X2X3PSLSI DX10PX12 3X14LLRTLL EL EKTQSQRERAEQNAX361 FAX40V

wherein; X2 is sel e%tf‘éﬂseﬂercffﬁt%(?m}‘ahda'ﬂ%’ X3 is selected fromnil and N,

X10 is sel ected frog),lh@0sh Xis coffptisesthesepehed fromL, and F; X133 is
selected fromL, F, and Y; X14 through X35 conprises the sequence X36 is
sel ected from R H, Xarid selectodifiomR,.dblaadtdd fromH and R and variants

t her eof . Xy is selected from H and R;

and variants thereof.

1. The peptide according to Claim 1, wherein;

X, X3 are selected from the group consisting of DN, and --.

2. The peptide according to Claim 1, wherein;
X 12X 13 are selected from the group consisting of LL, LF, FF, and LY.

3. The peptide according to Claim 2, wherein,
X,.X13 are selected from the group consisting of LL, LF, FF, and LY.

4. The peptide according to Claim 4, wherein;

X, is selected from the group consisting of L, and V.

5. The peptide according to Claim 5, wherein;

X34 is selected from the group consisting of R, H, and Q.

6. The peptide according to Claim 6, wherein;

Xy is selected from the group consisting of H and R.
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1. The peptide according to Claim1, wherein; X2X3 are selected fromthe
group consisting of DN, and 2. The peptide according to Caim1, wherein;
X12X13 arwogklexsed fromthe group consisting of LL, LF, PEI/(maslolsy1 3.
The peptide according to Caim2, wherein; X12X13 are selected fromthe
group consisting of LL, LF, FF, and LY. 4. The peptide according to Caim
4, wherein; X10 is selected fromthe group consisting of L, and V. 5. The
pepti de according to aim5, wherein; X36 is selected fromthe group
consisting of RR H and Q 6. The peptide according to Caim®6, wherein;
X40 is selected fromthe group consisting of Hand R 56 WD 03/ 062268
PCT/ US03/ 01451  The iéptidpaqoviding taCkiom Hisplgetedirah giergroup coesisting efSHQ BhiNPhe
group consi sting 2283 3, 334, 341, 384, 385,
386, and 387. 8.3%L%§EE%%%8’ S?é%éﬁ?ﬁﬁégﬁﬁﬁt%g§§?ng a CRF2R nodul at ed

di sorder conprising admnistering to a host in need of such treatnent a
safe and effectiyve t 1 ! . i ted nucleic
acid encodiﬁg a ﬁgﬁgﬂggﬂg?ggﬁﬁggfﬁgﬁgggFg%% |ﬁgm%%gP%§#AQTg§gk“ i sol at ed
anti body speci fi edhinisteging gyt hagein ofedanfiyuch treathpentgrseicand effectveimpsnt of a1, A
phar maceut i cal cga@%gg}&ﬁnn?onprising: a. a safe and effective anount of a
peptide of any o fie preceding clains; and b. a pharnaceutically
acceptable carrier. 12. A kit for preventing or treating a CRF2R nodul at ed

di sor der cor§pr i SiA@lQ;sJoslaat.gdenu%leR%Qltdieﬂ(%)gﬁﬁg a%glytidgfof H}%f B{e%?&g&iﬂgclgihﬁj ms in a unit

dose form and D I nstruc

10. An isolated antibody specific for a peptide of any of the preceding claims.

11. A pharmaceutical composition comprising:
a. a safe and effective amount of a peptide of any of the preceding claims; and
b. a pharmaceutically acceptable carrier.

12. A kit for preventing or treating a CRF,R modulated disorder comprising:

a. a peptide of any of the preceding claims in a unit dose form; and

b. usage instruction.
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