WO 03/ 062277 *166166* 17 JUL 2006 PCTI US03/ 01454 CORTI COTROPI N RELEASI NG
FACTOR RECEPTOR 2 AGONI STS FI ﬁwmjmmmmm | ON This invention reﬂ@tes to

t he use of novel peptides, and ﬁ s encodi ng the 15l o treat
CRFZ2R modul gfrfegh.pPr ders. BACKGROJMND,RFR and | i gands Thfé RB148] | east
two corticotropin releasing factor (CRF) receptors identified to date
(CRF1R and CRF2R) which belong to G protein coupled receptor (GPCR) cl ass.

Agoni st activation of CRF1IR or CRF2R | eads to Gaa activation of adenyl ate
cycl ase. Adenyl ate cyclase catalyzes the formation of cAI\/P vvhi ch in turn

has nmultiple effe ng A,
intracel | ul ar cal §DM¢§#B§?£§§EQEA%¥#+QH I?éCE%%%? actl vated protein
ki nase (MAP kinase). In other studies, the enhancenent of intracellular
inositol triphosphate synthesis, FORGtH activation of CRF
receptors, suggests that CRFRs & Iﬁfﬂ@h D"ﬁg CRFI R and CRF2R have been
cloned from human, rat, nouse, chicken, cow, catfish, frog and sheep.

CRFI R and CRF2R ?ﬁ‘ignwmgﬁre?ategm l‘ﬂyﬁ'se@f %%lk%éﬁdep%@ﬁfcfe@raﬁ& enbdUidgURPRARe ! hr ee
i sof orns, al pha, beta and gamma, of F2R receptor have been cl oned.
Honol ogs fortO'éﬂﬂbﬁ%thR&H’é“lﬁ disoER2R 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), urocortin urocortin Il (or stresscopin
rel ated peptide), wurocortin Il ( pin), urotensin |, sauvagi ne
and other related peptides. Corticotropin releasing factor binds to and
activates CRFIR and CRF2R. CRF is agﬁajo .M uI ator of the body's
responses to stress. This 41-am no 1 e presides over a panoply of
neuronal ,  endoc Theie are anttasdt nwal cxetiqotropie sednpfacton(ERE) renapioys idegifikditootateof  t he

hypot hal anu - gdr enal .axi I d LN,
there is suzg{g%nt?ngl %:ég (vavn'éf(?al bﬁ%%k%g’%%?&@h&gﬁ ?ép%ﬁ rg(g%\(/l:qk)l ‘?%gsgngiséo glgt nCRFR.
Furt her, tV\nctﬁinﬁRfKNdebxi ORF R ilgdnd Gohaviieation ehadenidant ¢ycleed Ademydateoryciase H - (or
stresscopin rel ated peptid

pepti des havétal%eéghe flglag{?llnl c?i)ce fr omﬁ)ﬁrr‘ﬁplln hgﬁ Mln%lg §&{°§§§1&@n %e‘ aCTQ@%g?:fl es.
The CRF r ec epdton ingsad, acdilddricalgiungélessk anfl lacimtm\mf ORPRe-actjyhled praicwikagiecal | y

t hrough m@ o) BSRE gudléseéhg%@é@m&gemé&amw%oaai ARk SynldgS

selective a ant agoni st
after agonist activation of CRF receptors, suggests that CRFRs also couple to Geg.

CRF,R and CRF;R have been cloned from human, rat, mouse, chicken, cow, catfish, frog
and sheep. CRFR and CRF;R each have a unique distribution patterns. In humans three
isoforms, alpha, beta and gamma, of the CRF;R receptor have been cloned. Homologs for alpha
and beta CRF2R have been identified in rat.

Several ligands/agonists of the CRFRs are known and include corticotropin releasing
factor (or hormone, CRF, CRH), urocortin I, urocortin II (or stresscopin related peptide),
urocortin III (or stresscopin), urotensin I, sauvagine and other related peptides. Corticotropin
releasing factor binds to and activates CRF\R and CRF;R. CREF 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 Il
(or stresscopin related peptide) and urocortin I (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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m ce, have been useful in determning which CRF receptor nediates a
particul ar biol ogi cal response. The role of CRF1R has been.¥ 3ur 12006vel |

est abl i she whi ch the CRFIR gene has been abl at F@Bg

knockout) g‘grml\s?\strzlgtne an inpaired stress response and redﬁ?’ﬁ 1)%'lﬁety i ke
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

act i vat i on' 8Pg fih SRR Reco kR oy bR BELEL Borbb ol BT

ant eri or pi medidterapartiatler bidiégirabigsppsen ¢ ci rcul ati on. The rel eased ACTH bi nds
the ACTH r ecept theRFlgﬁpeﬁF grﬁascl?eLA ﬁ'riy%ﬁteﬁﬁiohst\eﬂ ‘v{?& ?QEW@KL CRP| R fe¥fe has
resulting in the release o al" hor mones 1 nc dlng corti cos eroi ds.
Corti cost er biedsblated| (GRFR rkneejous) demensyrate ae kroppirprystrepsfespaese and relucedi2nxéety-i nune
SySt €M SUPPEESIhRfbr. ¥RARs ﬁﬁ&i&ﬂﬁﬁdﬁm of M BPA LY Hp&hicall}) BdNFCwlﬂms ?eﬂ:laﬁﬂl c

atrophy. Thus activation the CRFIR indirectly results in

down- r egul atfrpvaHle@qutquumrvenswseéww&ﬂa&wvgv mﬁhedlwq“n@mﬁm%ma‘ The
LO' e of blCRF%Jé%aal llezlggﬁter\éﬁk lite gk @hF,RSd?&&ht oVl Idcitedh it Antb At p@ﬁE&d RAga?@ has
een ablate out nstr an ir r educed .f ood

PRt ake 1ol | MG Sf P BRI i BN bbb Tm PR of e RUster PATEE I Dyt
normal stregs sjis&,&‘[mﬂﬁ:&latlcﬁx (The reﬂmsfeﬂ ACEH YindCRe AT TH e toptos presehicnh celisdbca€RF2R i s
responsi bl e Qt ensj. ve/ v Il ator ffects o ts and
for the redﬁfb?‘? 8%\ e?% odrels?l{“gk% : rseee?s\?eoé ag %f‘&ﬁé‘\?\nmhones m&u‘f&g&{ m%%gﬁ%d%e with
CRFR agoni $osicostSkaddsatelliateMomg Ieﬁ’ec&tm@qﬂh;g, amaioﬂ-lypsdtw,mmeelsmst@ddlppmawn CRF2R

is involved in the nod I I S duction
of hypertr ophy @ﬁa'\n%? Le‘ih%r%ﬁrg‘;é}vgsf chA%@ a&f %Jl iﬁ‘t%k@su el %atﬁ&%ég%e?lyb izgtdapt S
to changes iindirecgy teligts impthy davakregylatier Ofd@nmmdnefswem\m retivationrof thiydA exineed.
Hypertrophy ref efiy {8 HERFIEAAS Gl SuabfiliRh hALe MUEchahSBRERYBI s BheR] ot 2

muscl e atrophy refers to a decrease 1 n skeletal nuscle nass.” Acute
skel et al nugblited @RFdpknpckoyt) deragngiests) ag ipRyired Qfmﬂad;foqslfmt@ﬁd@l@sv'ﬁg SEPYdiong, but

SOt lim ted/letQ urocG'r'tlﬁ Ulﬁ& Mscﬁﬂat%h‘”ﬂ?ﬁ Ynornﬁﬁﬁkre@sﬁ&'&ponﬁr Mp&hﬁﬁﬂtsm{he@RF_ 2R
enervation/ nerve due to spinal cor ut oi ne ase, or
i nf ecti ous HF'E‘@%?&“ ij‘i"ugg%& ki rempigthlrs tor 1ty ﬂm@% E{“\é‘t?d@%?f&%w, %@gpsi s
due to infegkdnRi .0 fRiHREEdUCRIMSH Siod ke ioBsetved! Follbd/Mf itredbmehtl Of ini2e with ORFR Or

starvation; and space travel. Skeletal muscle atrophy occurs through
normal bi ol SH"EQ  processes, however, in certain nedical situations this

nor mal bi ol ogi cal pr ocess r es ukelsta Musale d@bpliyiabdHypegropigvel of nuscl e
aLrophy. o SXBRlR AR SKELREA) WINRE R SORMPRASRNLS s0) g1 1 cant

I|mtat|on|nth 10 fom I nmo
i ncl udi ng, liuuivcmotof h)IPmTDB'd Skeleta] mysale lae@bmanw nwhiciireadiy @dﬁetp)étﬂhengp? Bcedur e.

In such casgfne bRRiologdAKetmbddahi P&tk BERMbRADIE Gl TR Herkrébhy FHEE BanliltPeaSdR! €t 2l

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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| onger than the period of tinme required to repair the original injury.
Such acute disuse atrophy is a particular problemin the glydgpl yogwho nay
al ready suf substantial age-related deficits in ction
and nass, bg@;u;se such atrophy can lead to permanent di Sﬁ%ﬁﬁéo@oﬁﬁf
premature nortality. Skeletal nuscle atrophy can also result from chronic
condi tions such as cancer cachexia, chronic inflammtion, AlIDS cachexia,
chronic obstructive pul nonary di sease (CODD) congesti ve heart fai | ure,
genetic disord stro neu rati.v eases
and sar copefft® éc‘??%fs’ghyagé’gﬂn% ’c‘xgcrr{ljmsnc ep‘f oogs()??m? q‘t"ﬁedqo i r%ﬁor "(I:aoH] |]r i ons,
skel et al nusotheacate rd(sp:hyatropm ris b paticulao poblemeit theeldeds svhofmayphieady syffer frhmr eby
addi ng 10t N AhAPARGALEY BiR ARLRLL inkiion'dhl e, bRAKOANA oLEHFEH REh N
nol ecul ar pr ocesses cont atrop y or hypertrophy of skel et al
muscl e. Wi Ipemtamt‘ilﬁbthwamﬂnfgm!t\ﬂ?«ggé%h%f the skel etal nuscle atrophy is

different for thgyefAiduQSar@pHy QRN Msol rE¥ultifdkn cRi@ni€ ¥6ialtidns SEVAcatce AHERA
bi ochem cal changes occur in the affected skeletal nuscle fiber, i ncl udi ng

a decrease ichrope oBimmaliont KRS <cachigria. o phrphie rabsiRigtiven PYMERAEY (fiseqte ofCOERYi on and
changes in ReiBstiwORMaft Mifutel naiadlsaaaralagl hﬁsceraza/ya@opﬁlephaircmegeﬁaawaraﬁeases
characteristic of a, sl ow Hr f( ?a%‘l ve t abol w.contractile
protein i sofB HEPPIY (fgt%fs cigt ’g‘ﬁflf/ o8-y Inghess shEonjrse ‘éﬂ“f‘§ gial s o‘”‘r‘ff’?hactl l e
protein isofee 1am)tofaﬂehanrew 6f&1|ibbxhé§ddbxébm&|ng mhwse-ralmdsk@hatyal nuscl e,

whi ch occur, mc#dt(il E(g)e Ioss oft vasol J at ucregesangllchcon e%g {] enmh
extracel | ul ar g is kpown fegaidine %F'B“ 8PS AUSC d &Pt r ophy
under the afphelpl madck. GWhilditteiintiging ng«h of theskebtaammb arruduhsedlﬂf@gs fcuielpendi ng
on the specif] i e
changes are 3%%? ré}%n? q%{ltlﬁﬁlg%&gt %ger?aln H'glroé bgj\?\? C{AI Lﬁpg{ah%.@tol:&ﬁr f@hls cﬁaf%gegdl ng on
changes in phglmldh@gpdﬁilcr amvﬁldmetaamtehse in ensejein Fhshegis ;ad 98 dacrdgse whpretinat r ophy
and hypertr %@%Xdaﬁ&? Uhd ar.rhgnggﬁ g eﬁoﬁ?@oﬁf%tﬁé Sanqafﬁg@’(gdh@nenzﬁﬂaecp&d?én &ML'rhéspl €
studi es have denonstrate sane basic nol ecular, cellular; and
physi ol ogi c&hafpﬂt@@@s@feasﬂ%ﬂ'ﬂﬁhlym}ﬂafh‘@ matabeligmyslovncasmecler RsRlein iSSTORRY) IhitFans .

Thus, rodent hlgﬂggiy&lytigfme&B&isﬁifﬁ{ contBle Proddid Q&B%sﬁﬂﬁé?svh@ﬁ‘ NAGiIRRThngds! Y
utilized to under St and cgr edi ct human _at ripg y responses. Forggﬁgrrpl e,

atrophy i ndutedelsy Quﬂfﬁr |“@‘t euryingiyde ithe I8k AT PERUHIE 3 Fempstitg sults
in simlar Cehangmaﬂ #atidIS CB&h JiatagdnslowC Ewisch - meelke dbﬁﬁhstraﬂéeﬁnopﬁyunﬂiet @, fiber

type sw tch| ng,.contracti tein e si 0
e i o, apapaTpaifEt G i muistbhE R e 0% BTt bl o
muscle atr opﬂoydmam llmpcknantbdelhthsseahﬂgesrardwmulnmtely'imhedagdant sththrbwd@ff

anabol i c st eJ, o] Qm ogchgxgepmlgg)y ?éﬁﬂfﬁw’%& lbke growth factor I,

bet a- adrenerg})en onists. Together, these data
denonstrate that T:hkp,lbass;k bynwisich a@roelb/rambhb;pemremwt-@r f1¢ comseryedraerots MeEEAbAN Ss i n

both rodent ssp?c%g hﬂmgﬁ'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.



31, 7 Jul. 2006 WD 03/062277 PCT/ US03/ 01454 Whil e sone agents have been
shown to reqgul ate skeletal nuscle atrophy and are approved for use in
humans for this indication, these agents have undesirabl e 45 dg efgjgect s such
as hypertrohy & 3 Lardi ac muscle, neoplasia, hirsutism Iacn[ﬂd % Lzation of
femal es, incr ease norbidity and nortality, |iver danmage, "'hypogd ycem a,
nusculoskeletal pain, increased tissue turgor, tachycardia, and edena.
Currently, there are no highly effective and selective treatnents for

ei ther acute or chronic skeletal nuscle atrophy. Thus, there is a

conti nui ng need identif ot er apeutic agen ich t skel et al
nuscl e atrophy. %ﬁ%ﬁ?"&ra tétqﬁﬁepﬁ'feé m&hﬁéf“at&fgﬁqﬁ%‘pm"%@ %tWBl[an‘B s¥a group
of inherit edppripedipr essi Menanufocihiz mtiustinhdmes,agentd|h8\te|un¢rwr®lmauﬁe(effecmsoalalsy by

t he sel ecti | SEri S I T,

comon. 1 or meVioRt 87 ST pltee SER LR iR, SnGRRBRRE o BB BABL e
resul ting fm@mldlwmad |mnelrty.tla'ncéame dypaglyaenia rmyspnleskeletalypain, dysrraged géwe whi ch
i's located ﬂh& hsah @Fael.n%uém %ub.%ﬁuy ﬂyr@ slreqp hfgﬁaz effagbygﬁ,seltvdwe afneRQt

limted to, nmuscul ar results from nutati on of
mul tiple gefeteither Ia@'éﬂ orichyenig ghelegpl Fﬁﬁleﬁgﬂpl’daﬂbl&r fhere difheanfipping needlp ddsgiity can,

and 13- sar oagl &G aRutc Agdnis, diadtaskany b Rbaly, (Landouzy- Dej erine) muscul ar
dyst rophy, myotonic dystrophy, and Enery- Drelfuss muscul ar dystrophy. The

synptonms of Duchenne nuscul ar dystrophy, which occurs al nost exclusively
in mal es, include a waddl i ng gai t MukquRr Ddisphig, | ordosi s, frequent falls,

and difficulty | and cl i nmbi ng rt at about
3-7 years of age ﬁ ﬂ%fgfc”ph&gt"f“é"mpﬁss@oﬁ??pn%fz'"ﬁélteg W‘%rn?g ﬁa{f“Fa%? 98592 years
and many di diséiguiskdd@libicad@ by é@rseleaive agéblmmoﬁsbel¢tﬂsms¢labveerkyeseo’ntpltwcza;bstons
Current treaf m:"nnt fo];n?srof mugr? dyst?cc)})rﬁl&@r% ulflen e.d%EEBr % X sl!rcrl %lek'dc‘%‘& ré‘squé‘ h’glflr ati On

of predni sone (e Cortd Cost erol ‘curat’i ve;
decline of nhesuliegtagterofagutatiomid thbedyawhldlgsabwhlﬂtly locw 4t|thm§n2éﬂ®u5d50thqsuch as

pr edni sone, d%tl%rlﬁ«ﬁl 1[1&%@ dbut Qre %%{ lupx\(edgl) qﬁlh)' letnmﬁ?lﬂﬁ]w&?plﬁﬁ\kllnch%%u\ty ﬁ’Blh on and

infiltration wh are precipitate scle amage resulting from
t he di sease.mugtiboof muliiple] gpnelledp‘tlllmblsitnsrlbﬁf @94 calpaim, mehalin.ar-saeeoglyaany| and B-n

skel et al %&L%&I %@hyfaaem&maﬁ%raﬁ&aﬁm ﬁéjerrnbg nmpéuﬁptdya}opﬁgﬁ Mgfolohic Of

bl ocki ng the 1 ne response I n these patients thére i's a continuing

need to i deryitophy, @%Eﬁﬁi’éﬁ"?‘@ssagéﬁ?t“éf mr‘anhYslT@wswn@orﬁm& Pacheins gpusgidaiage and

del ay the onggfp ng,f “@lacﬁa«,@duu f¥hodt Rxclikively GR tnSaled mudwwmlhg GuigtrbeOphIkieg, but
cause a | esser ree of skeletal nmusc|e atroro g/ than current therapies. 4
11,

1.7 JUL 20060“1% peygtabsy 7ndp@ﬁpw0139t@ig§ y¥p and cli g 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
peptide, or nucleic acid encoding the same, that are CRF, 4 ugucde n 1|,
urocortin IWQI% prtin |11, sauvagine, urotensin | or relL@Itﬁéa PﬁQ}I de
derivatives e | nventl on al so provides for pharnmaceuti cal 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 a kit conprising an isolated peptide in unit

dose form and usage mstructg[ﬁ\@ﬁ%RmT“nl ENFI'%NO” of a peptide, or

nucl ei c acid encoding the sa cal osition, or kit of the
present inventi ofhe present imvgntjoadrovides iseleser pepdes gt arF § 1} agenisty eSpeeificaline

treat ment Oftheqﬁl':egl&nnﬂg\%eataﬁqso@teﬁ%eﬁﬁi@ SorSttEiBic Asid Bedalng 1R §a9)@m{atch'ie Q\@t i ng.
The invention also provides for_an antibody that is specific to the

pepti des of uqsertipl aeqspptinllyyrapartiolH, sapvegine, y‘mtfnﬁ’é“fFF\]f'ﬁf-‘HtHeUH'e geryativaesTheor t he

use of a pephvesttonQkso bﬂ%@ld&rfﬁﬁﬁﬂfmabd%ﬁ&mdxﬂi&sm&f cofipfidiRd £saftldnd eﬁd%ﬁﬂdinﬂﬂntt he
sane, in the manufacture nedj canent for the t at nen

modul at ed di% 8} ifteq Replife °gH’BJPE?é“t“‘ IPReTHEd & RatrREeut a°b°‘r"8§‘§ﬁ’f°‘l1‘%\1 i on
enconpasses ihgftloatférthen providest 4 ¥ie comprising @s ivtacdrpdptivg ih @it ldese fbrar @adl @agel ) :

al pha - beta - - delta - epsilon - zeta - eta - theta (1) wherein:
(a) al pha cdwg@%s a sequence of a formula XLX2X3X4XSX6; wherein: X1, X2
and X3 are each Fbd edniwigtratipmiof & Ipeptige.oerpnugien sicislt ¢nngglingf thn|S¢me. pharaceqticd, N, P,

Q S T andcoégosfﬂ%n 69 1R S Gt g%gse& HNThddi o QY 1R n@,%dstmr@& Rfe ffEcgv«J, for Irhen(Fj) VT

and V; X5 is ecte from roup consis
X6 is sel ecttegmentofCRFR madolatsd é@wéqr%tuplny ngfscle atrqphy o) wasting: fhe iopptigerlse
conprises a SeMHEREan Qﬁnb%dJ Pbﬁtmé 's&c%@%ﬂe%pﬁﬁ@@éﬁhé‘?reééﬁt ﬁ\(?é?luaﬂlof_@'iﬁ gach

i ndependent|y selected fromt group consistin , and V; (c) ganma
conpri ses a iBvnipampewides fopthe B?erﬁﬁ Paepfeﬂt)&m@emwat@wr “9€i°l‘i %C‘dseéf‘@t!‘ﬁél'& froma

group consi Shind)Gn A mEhufabure\of adhbdicamnenfdfltn&datdhd oPaICRIBR MoB@akl ditetRprndent | y
selected fromthe group _consisting of A Naphthylal anine (Represented as

B), C, D, E,sufectigneedthersof. K | M N P, Q R S T, V, W and Y; (d) delta
conpri ses a SequUaRE Yreddnt anvetidilibRontpadsdsl Ss8kied Mha@agvenpeplidey attdrdidd) @O the

Formula (I):
alpha — beta — gamma - delta — epsilon — zeta — eta — theta
@
wherein:
(a) alpha comprises a sequence of a formula X;X,X;XXsX¢; wherein:
X, Xz and X; are each selected from the group consisting of nil, A, E,DG, N, P,
Q,S, T, and Z;
X is selected from the group consisting of F, L, P, T, and V;
X;sis selected from the group consisting of A, I, P, S, T, and V;
X, is selected from the group consisting of [, L, M, and N;
(b) beta comprises a sequence of a formula SXsDXo, wherein: Xg and X;o are each
independently selected from the group consisting of I, L, and V;
(c) gamma comprises a sequence of a formula XXX 3; wherein: X,is selected from a
group consisting of P, T, V, and S, and X, and X3 are each independently selected
from the group consisting of A, Naphthylalanine (Represented as B), C, D, E, F, G,
HLKLMNPQRSTV,WandY;

(d) delta comprises a sequence of a formula X,4X;sX,6, wherein:
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WO 03/ 062277 PCT/ US03/ 01454 X14 is selected fromthe group consisting of I,
L, and M X15 is selected fromthe group consisting of L and M and X16
is selected fromthe group consisting of S, N, Q and R (¢} Sis006n

conpri ses aywgQl of a formul aX17X18X19XzoX21, wherein, i.8, Sel ected
fromthe group }ggir%?iesti ng of V, I, L, T, K E N and Q “P(;a%%?/gh?el ect ed
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 Db E, N, and H and X21 is selected fromthe group

consisting of L, VI ; D, o i ses a sequence of a
formul a X22X23X24X3($‘),ls %ﬁf?gtfelr?{?n'%@?cso%%atfnégflgld' @@gﬁm t he group consisting of
nil, A D E, S, aXdsiTselectg®Born the grohpenmeisting oblaandM; agd oup consi sting of nil,

K.oand R X24 s sol Al itk BRPEAURIEQASHE L pROf Nil, A H M N Q
T, and Y; X25is Sef ecteé rom hgﬁé%roup conmsﬂqqg21 of nil, B, D I, K N,

Q and R (g) efehepdameompeises asegusyercti @ dorpplaX ¥ isK okt VRS BX2 7X28X29X30X31,

wherein: X26 is sebasiadledidddon heerSipRUmiBaNS B LILND, KE R anPQ, G H K N Q
and S; X27 is selected fromthe group c¢consisti ng of AL E I, L, M and Q
X28 is sel ected frdrfistelegiddiog thosieypsopsigna gt LaM.  Agnd 5 R and v; X29 is

sel ected fromthe gf@sRIeRNEHE the @uponbisting.of KF, INandWf; and Q  X30 is

sel ected fromthe g{o,uF con?istin of H . K @l 9 ] I% X31 is selected
fromthe group congyf pggtedrom thy gfoupconsigingiof R E, K, ?¥s a sequence of the
formul a X3_2X3_3NX3Smﬁx&m{ﬁ&fﬁaﬁmgm;iconmh_dixfgafD,:V.X:mM,sndslel ected fromthe
donsy sting of A0 grorprises i or Tl EESHSILR™ T TP 1 e
group consisting of AXamdelRtedX®6: thesgremlcensistug dfmihrh, DB ey consi sting of

E. . H I, K L N Q andR b thSersif bRk SR, Lier,9r oup consi sting of
F, I, L, M and Y; X3 3?5555?éeld§§téd %ﬂ?%n%tﬁegggrgu’p consisting of L, F, and

M X39 is selected fr¥aiststectegritompsheasenpiconsistipg @milA HOM M Q. and¥d @ X40 i s

sel ected fromthe gr Oﬁﬁis%l@c?édsﬁtom& Sbuplonstindof nlhE, b, 1, &, NN, aRRR S, and T,
X41 is selected fromthe group consistin F, I, and V, and variants

thereof. 6 .1 - 1B FtCOPprires Eﬁﬁ@eﬁﬁeéﬁ@ﬁfm“%% S%QXQ%SX&X@%MQE”%&“’ non- nati ve
peptide conprising a fLGUEIRGAR ARARY #bupGonsisting of A, D, G, H, K, N, Q, and S;

X2 is selected from the group consisting of A, E, I, L, M, and Q;

Xog 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;

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

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

(h) theta comprises a sequence of the formula X32X33NX35X36X37X 38X 30X 40X41, wherein:

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

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

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

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

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

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

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

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

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



to formula: Xl ZGPPI SI DLPX12Xl 3LLRKX181El EKQEKEKQQAX32X33NAX36X37LX39X40X41
(SEQ ID NO 53 1), wherein: 5 X, is nil; X12 is selected fromF, Y, L, 1
and T; X13 is selected fromQ W and Y; X18 is selected from.\ 2V MS
X32 is selected fromT and A; 10 X33 is selected fromNand T; X36 is
selected fromR and L; X37 is selected fromL and 1; X39 is selected from
Dand A, X40 is selected fromT and R 15 X41 is selected from| and V: or

variants ther eOfT}Q%?’ééé‘r@ irRrEntloﬁ?%zid%?%&n%ﬂ% bebi ée)cogi%ﬁsiﬁgﬁlkk‘ag&ﬁe ackBRiRr esent

i nvention al so provides a pep e conprising 't no aci d sequence of
SEQ I D NO. te¥@8mulfthe present invention also provides use of the peptide

according to an t i i hP At 1 f a

medi canent for ??‘Z@gg{éﬁggﬁ}é‘ﬁfﬁ%ﬁ?{ﬁ%Y%%%EIﬁggﬁ%?(égmg“%%%’éggwgﬂ a host

i n whom such a nSBEQIRN®@A3swheeinr abl e. The present invention al so provides
an isol gted nuclei %, aGjd encoding a peptide according to any aspect of the
i nvention. The present invention also provides an isolated antibody
specific for a pepideselesdiondh i kgl tsl Einy aspect of the invention. The

present invention &l Sosd-RYIARSQaWRRaRTRCEUti cal conposition for preventing
or treating CRF2R nodul ated di sorder, conprising: a. a safe and effective

amount of a pepti d&ixg seiasipd Fope endd¥l; t he i nvention; and b. a

phar maceutical |y agceptahles nofl T iffa. 30 The present invention also provides
a kit for preventing or treating a CRF2R nodul ated disorder conprising: a.
a peptide of any aXpdesclestedfiom Nanvdelition in a unit dose form and b. usage
instruction. 6a 17yxJUL 2008 Q03362277 PCTI US03/ 01454

X35 18 selected from L and I,
X390 is selected from D and A;
X4 is selected from T and R;
15 X4 is selected from I and V;
or variants thereof having at least 95% identity to the sequence.
The present invention also provides a peptide comprising the amino acid sequence of
SEQ ID NO: 278.
The present invention also provides use of the peptide according to any aspect of the
20  invention in the preparation of a medicament for preventing or treating CRF,;R modulated
disorder in a host in whom such a modulation is desirable.
The present invention also provides an isolated nucleic acid encoding a peptide
according to any aspect of the invention.
The present invention also provides an isolated antibody specific for a peptide
25  according to any aspect of the invention.
The present invention also provides a pharmaceutical composition for preventing or
treating CRF,R modulated disorder, comprising:
a. a safe and effective amount of a peptide of any aspect of the invention; and
b. a pharmaceutically acceptable carrier.
30 The present invention also provides a kit for preventing or treating a CRF,R modulated
disorder comprising:
a. apeptide of any aspect of the invention in a unit dose form; and

b. usage instruction.

6a



Al docunents cited are, in relevant part, incorporated herein by
reference; the citation of any docunent is not to be construed as an

admi ssion that it is prior art with respect to the present7 JUlv@dbi on.
SEQUENCE LI CRI PTI ON Tabl e 1 descri bes various pr protein
f ragnment seq-tpedrall@eis?%tshat bind to CRF receptors. These sellgé:ﬁesgag@gﬂences
are included with the correspondi ng Genbank or Derwent accession nunber(s)
and the ani mal species fromwhich it is reported, as well as accession
nunbers for rel ated nucl eotide sequences that encode identical, or nearly
identical, am no own_a noyvel uen of. the

i nvention are fuf‘?ﬁg‘?nmﬁm&%éﬁ? ed" i felev i 'ﬁ ar, mco %rﬁtgéelgelrcm lfy refée%%a@? gﬁion of
Sequenceani nobieemas SantiabkcoBByd R@h adrmsh@ehnbarslpnmlﬂptépm acthali@eses s - Pr ot
(SP) (GB) or .De {mﬁnt SEQor Derwent (D) (D) Accession ID NO Accession No.
forNos. nucl'€o e sequence urocortin | 2Hono sapi ensFragnent of AC109828
(G&B) fragnent AF038633 (GB) AX015619 (GB) am no aci dAV708591 (GB) residues
83-122AV708591 (GB) AAZ35707 (D) AAT73432 (D) urocortin II4Honmo

sapi ensFragment of fragment AF320560 (GB) amino acid residues 72-109 7 1 7
JUL 2006 WO 03/062277 PCT/ USEQUEMELIGE S¥aDESER @Nono sapi ensFragnent

of AY026949 (GB) framgaRicAksGadchd ptddds Ml pafei Eagineh€ selyGlinces 1l Hkid fo CRF

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

accession number(s) and the animal species from which it is reported, as well as accession

numbers for related nucleotide sequences that encode identical, or nearly identical, amino acid

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

I, urocortin ITI, 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



hormone (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 |igands of CRFRs. Suitable CRF anal ogs can g Jiot 206hed from a

variety of wWerdsbhate species and include, but are not |igat@dsbhRss
substances such as sauvagi ne (see, e.g., U S. Pat. No. 4,605,642),

urotensin (see, e.g., US Pat. Nos. 4,908,352; and 4,533,654), nouse
urocortin Il, human urocortin-related peptide (Reyes, T.M et at., Proc.
Nat'| Acad Sci 98:2843-2848 (2001)), urocortin (see, e.g., WO 97/00063),

hunman urocopt i,g lmute(lstﬁ I SERGORhtibodi&! @B&Qe@@PFHeQQ:)qu%%&Vn W%Q[ehieﬂarﬁtw
(stresscopin), pufferf ish URP 1, pufferfish URP I, urotensin I, and the

CRF anal Ogsdmﬂgwnlgfﬁf@gs Pat. Nos: 4,415, 558; 4,489, 163; 4,594, 329;
4,605, 642; 5, 109‘1C111f"1me§15%31§c&% nr&a?u?ggfaatﬂﬁwhxan # 3R, s8idas coﬁxc&&ngQ&sxn5663292

5,824,771; 5,844,074: and 5 cific anal Ucnl
(human ur oc Bermpte FWFBE%’E’?@’ ?@?t‘deﬁ fr/p ﬁ&%ﬁd By @ﬁfsffn‘ﬁ g‘? e

st resscopi n4a 6,38 shd tRapel de) (AF320560) ; hUrol I (hunan urocortl nlll or
stresscopin, AF3

) 01943).: ,hCRF rtic e
fact or) (V00571( ;a“%)l&r—me(ag ségsgan%eérwthfcgo tra(%g' n?fcg{bé%‘gls NG F Q‘%F oF B 12
(G:B)) I Sv\g/gvh camabey algaimd, fré20 bl vifiety SP) vertebtaBRE#Rcins) omd slcllldqm&hsrealocélmedjm or
nol ecul e i S Jo bl t o agtd yat r, ¢ CRFR'
Toans. CReRReSReERRshl B bl ed 0 201, V) Ro GBTR (a0 pat
mut at ed pr oNes. #9908 @i 4.52f154) snopfe urdrertindb dymen uieprirciglated peptide é&%YF’r,ed for
| i gand bi ndirqg &Fﬁ)ﬁgﬂ@dﬂl N 6Y 5. 536984k lo6815y] uR)EorG?PCgEJ ' Pgd wo@%ﬁ%ﬁ%s means

any i sof orns” of fromany ani mal species. pr evi ousl y
been referr é@nmdlr%@ﬂwimscqpﬂ} teirged PQHQ#G) hyoeguy yroportigy I (S"eé%COPa'P)’ P“ffe'rﬁSh

Endocri nol oggp ?p% ‘Uﬁ@GIi- L(rgta%;ﬁ)} a@% Cﬁ: mnﬁ&gs%scng’é'doﬁ UNaHt NG@ad
Sci. USA 90: 896/-8971

95
(1993), Ki sR#He8; 4189, @o '%394 32%9r‘o%’5 %t?l‘)%ééd”%%‘i’%ué;@s 1”592 514f8§851112
(1995) and, 5Xo3,606; $d63B0; 51824,77FBBH, 471 dnd 538H4501 sEgoﬁfﬂcQS&)a)xalegs mdmae GBLAI

receptor. The definitio i t hose

receptors ft()t}“mfid?‘l|“6"'f‘f°"t“ﬂelr:| M(Bﬁﬁnﬁmg ?@%%HPémsﬁgd’f ﬁ&“fﬁ?@‘“ rg@g tor has

Rgen deptz)g |0 peptidd)(AF326560) aUA] damab ameortin TIh es etreseophe MAB81948)c hGRE (Momessi on
s.. X7 4, \E11431, L.23332 § § §gc’

NV 004382, AEHR0301 Fer B I, Sl e (it P o gl

NM 007762, XGE)&G&g(sAW@ﬁ%B@,IMRDSG AF229359, AF229361, AB055434 and 9 1,

7 JUL 2006 VO QR b PEH B B e AGOOen 1L (i) BULGAE itk Pr ot el 1

sequences of thesé re Toremar € aval I8 rom rwent
CRFR, or both.

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

“CRF;R” means any isoforms of CRF,R from any animal species. The CRF|R has
previously been referred to as CRF-RA, PC-CRF, CRF, (Perrin, M.H,, et al. Endocrinology
133:3058-3061 (1993), Chen, R., et al. Proc. Natl. Acad. Sci.USA 90:8967-8971 (1993), Chang,
C-P. et al., Neuron 11:1187-1195 (1993), Kishimoto, T., et al., Proc. Natl. Acad. Sci.USA,
02:1108-1112 (1995) and, Vita, N. et al., FEBS Lett. 335: 1-5 (1993)) or the CRH receptor.

The definition of CRFR includes, but is not limited to, those receptors for which the
cDNA or genomic sequence encoding the receptor has been deposited in a sequence database.
These sequences include Accession Nos.: X72304, E11431, 123332, 192584, T37068, T28968,
Q81952, 123333, NM_004382, AF180301, T28970, 125438, L24096, 192586, Q81954,
AH006791, NM_007762, X72305, AF054582, Y14036, AF229359, AF229361, AB055434 and

9



"CRF2R' neans any isoformof CRF2R from any ani mal species. CRF2R has al so
been referred to as HMCRF, CRF-RB , (Kishinmoto, T., et al., Proc. Natl.
Acad. Sci. USA, 92:1108- 1112 (1995) and Perrin, M et al .1 Prjoc.pt! .
Acad. Sci. ofyeisP69-2973 (1995)). The definition of %BP jor
includes, but 1s not limted to, those receptors for whic %’10%%
sequence encodi ng the receptor has been deposited in a sequence dat abase.
These sequences include Accession Nos.: U34587, E12752, NM 001883, T12247,
T66508, AF011406, AF019381 U16253 T12244, T28972, U17858, NM 009953,
Y14037 and 9360 otl de an rotein se

recept ors a}.éfég ?l} anbi:leot ?%nlri]iq Ppolel ﬂlkenc?es%f %eese rec?ﬁtors a,r\gklﬁﬂcn?gtfr ng@g or
partially oDeoenpl etely block a particul ar process or activi ty For

exanpl e, a conpo u? Fn k}{eB{s tax?)r ct?ngme&f @RFrﬁlﬁ&tn grﬁl[n%i) ,L{Bécd:ﬁ (%liFaI? hdshiRb bheep

conpl etely or par muscr pepti
a peptide nuifacditeas IsIMsﬁBPdCRB-RIBe (Kisbiglos, dl'et Wmé’rPCthklAe@ﬂ Sci, Wéc?ialdp%al or

chem cal meth ﬁd(a 993y dad @E‘EHL‘M%ﬁltﬁoJ RER Wead B& Uﬁgﬁﬁ.t&%@-zﬁiﬂ%ﬁ%' lul ar

constituents at’ are norma associ ated . protein. A skilled
arti san can readfheydefipibipppf € seeator ichunesi Buttis ot liveiteR dolthese resBRIRE fPTan

DS At | Bl Ly e B T e e ontodi g
ot her ol ypdbeF deien, e Atopin A < DBh a2 SR f1eE: TIEAY B Qs

are wel | knawiidns,t AB01@881, V52585 eTi2bes, eT28972, WO 17358\ MDGQ‘DSESY&4(B7Sa&idd to be

seauences dart Thagickatelied e ermret ol Rt RORCORE P PRRGCCHTPE

mut at i on, (Z)Dérwbmrfere W th the ability of a prormter region to direct the
transcription of,, ” cod| nces [ [ i ] ility
of the correspon hlglt R’Rﬁfn? ir:i)r &{?"(?ktt)egy bl%’ é()agil[}{é %lrog?s\émoét}%l&@?e?% For
exanple, a cmultipﬂaga mqnmdaninlamdceleggmmte@trypm#qmﬂwesmdctely@pmr@ﬂiv prevents

associ at ed yhe ﬁ*é’ are covalently linked in such a way as to place the
transcrlptlon o t codi ng sequence under the influence or control of the
regul atory sequefledaied mntide” reeagsr o peptide molegid rsaidsto dpeisalate” abaorveieabd wi t h

a coding Se%aﬁﬁﬁalwp%nﬁéaﬁnaﬁ&m %ﬁ,plwéal t993n105e e paRkerdh celfifat @&Tsmmts ,
transcription of that DNA sequence such th the resulting transcript is

capabl e of It Ay nopmally epsgeites With e tPrRieifte & %kéhd [FEISH ¢ reai’éy gmploy; mﬂ%oa WO
03/ 062277 PGhifdated/ fblibadho ¢ ﬁgh&gﬁélmmﬁgﬁml st" rreans that the agoni st

general ly has great ef erabl y has | fi can i_Vi ty
toward a certain Iﬁ‘é‘lf@p?‘gl:“’ Aeide &%ﬁr"e CWCt o‘P‘Hﬁ‘r" \é‘@gf‘?ﬂa y S"r%’?“’% fap is
conpl et el y icosrhihane nidldid) ad”ldEgﬂl’edxléstn&idh@rotHeE(pelplﬁe’pﬁ&s 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.

10



"Sequence ldentity" or "Honology" at the am no acid or nucl eoti de sequence
|l evel is determ ned by BLAST (Basic Local Alignnent Search Tool) analysis
using the algorithm enployed by the programs blastp, bla t7ndu|_blzgu5tx

t bl astn and ¥, (Al tschul et al. (1997) Nucleic Aci

3389- 3402 an“wﬁa?’ﬁ’u h et al. (1990) Proc. Natl. Acad. Sci %ﬁ@%ﬁé"}‘a $264-
2268) which are tailored for sequence simlarity searching. The approach
used by the BLAST programis to first consider simlar segnments, with gaps
(non-conti guous) and wi t hout gaps (conti guous), between a query sequence
and a dat abase sequence, then to ate the st tical ance of
STt ches & har SHAENe qlagbiRt | i, HFT D AR et ] S8 PO Bt ches
whi ch sat i sfgyifieenpy geedreactiety towards beethid méptar(sgmrrfpmedmﬁeothEOEceptorsl.lmt:tuﬂsi on of
basi c i ssues IL%g@‘emj%Jﬂ‘eywnhsfg%frdqﬁfhtﬁgi §pt§r quence dat abases, see Altschul

et al. (19945 net search paraneters for
hi st ogram descr 'fsaveoeesidensity gmr’fﬁom@g)'éﬂp@etam(np agid or phrdeotideateiusndedentel is

Si gni T1 CanCeyeefnfife 35‘430#9A§T° dsfe Pl Rl Chian 81991? Qﬁalysﬁsaamaﬁ@ aREAHENCES) ,
cutoff, matrix an

ter ow conplexity) are a detfault settings.
The def aul t ezelovadnly taprgsems lgtpblagsn. s, tisaang, tblw gAltsehul eifld (PBT)ast x i s

t he BLOSUNG 2y, 0@ akfs kﬁezsl 5385134&tana|1<arh(1 1P22019905 Poc. Mk UeadPS@drsA 8¢ 2264JSA 89,

10915- 10919) reconmended qgquery. sequences over 85 nucl eoti des or am no
acids in | efgfh¥ lsbrmml&s?ésfor seppenessirilaply spasghinex Thg appsach ysef kg the BLASE of M

(i.e., the mpepRindis6 qle chidided sipilhr se@tf‘nents[mﬁitﬁ rghpkg(naxesdndmg) ah® whithdut gps, t he
penal ty score for gsmatchl n&ﬁr esi Bcﬁ‘)f ere| n the val.ues for M

and N are -+5COHgHousk beivaena.quefy, sequgnce @ 6“6‘1 S CHEEP épﬁ?tt%f"‘?ij%f@ BH1%¥t ed as
fol | ows: Qsﬂgﬁﬁ(:@&e;)of@hﬂﬁtch@ﬂxapma!eﬁtm)ed arB:ﬁkﬁlMtgapnmizeaﬂy tinsep@rchdstwhjch Wi nk=1

(generat es sat Oy a ‘rl)\ﬁes& ﬁ'tr Bc}id mmérhlﬁcaﬁ)ceml; dllscus?i E’ Dasxcqilsjs%esy& sm%@ntagapw_l(s

(sets the win are ). The
equi val ent Bbkaghing of agqaense éartatzams,tseﬂ@i;smareeaﬂx:@94)l?ﬁﬂure \Wemdticy 6, 11&11129 deew=32. A

Bestfit Comﬁéhéagﬁmpt%‘ﬁﬁﬁﬁ égﬁglu@g%gﬁonsaa‘ﬁ Aeﬂ@'e‘ipéc[‘(zfehﬁxe &@%@@&zc\éer sion

10. 0, uses rameters ap creation penalt
ext ensi on pdhragholg)for gperting, matshayi againe ratabase seaHeNses) rFY t“@FH gnPisr |(1§Uns are

GAP=8 and Lﬁbﬁaexxtyﬁk@mﬁeadefanwwdngs hmeeéﬂmpse&} gn{mmﬁedady uaas [H2AK Eibladin,
skel etal nuscl mass or__skel et al nuscl e function or "Skel etal nuscl e

at rophy" nedf$ ‘tt“ﬁ‘é ig, W BLOSUMEGS dpaprix (gaikeffygal. a(ﬁ%?zhﬁ’é’ﬁs’v‘é{’ dé‘if’r 8%4se54 A%

skel et al MuSI0) B-1BISS, rbrskiRAbPloPGueLisdubRed dVBH5nBdledBiiesRPiino dcitls GHASHEE. DI Ng

protein structure nd function, refer e is am no acids conpri sing
Do o bt ot e o, Hcraiarot ) B0Be mrtTNL G ot BB ar ehs e BRURIL| ol

abbr evi at i onfiatching résidudsy toIJNIG. &2, GikOpeny s0dé By 2 shrtatcRing /résHNE) Olétath thddufanlt A =
Ala = Al ani nel’ues forMIpd’ b}.are-l-l_-g ﬁtpﬂ res%éctlycly{ I-;(/)m% trlastn %%al’nct]%rs w%re ag_l t%i as fo §/§ eine;

= Leu = Leut
Aspar agi ne; Qllﬁ (d2p creation penalty) R-lO (gap extension penalty); wink=1 (gencrates 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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Proline; Q= dn Gutam ne; F = Phe = Phenylalanine; D = Asp = Aspartic
Acid; W= Trp = Tryptophan; E = QQu = Qutamc Acid; M= Met = Met hi oni ne;
K=1Lys = Lysine;, G=dy = dycine; R= Arg = Arginine; usSexos= Seri ne;
H = H s = Hysidll The letter Z = dx = Pyrrolidone cag fbﬁpmd IS
used to indicate termnal glutam c acid or glutam ne th ?orrred an
internal cyclic lactam This has been described in the sequence listing
under "MODI FI ED RES' feature where appropriate. The letter Bis used in
the specification to designate Naphthyl al anine, a nodification of Al anine
PoCeTialn RgRld 923 A0 Al PEEN DEhERRRIY 4 fu LIIRERIERGR. Elakin under
the "miscel l'aneous feature" in the sequente listing I'n de
sequences wHes & Jevcions dur Jyr Aflyroains: dt=i Im= Tsalevcinea N Hdem= lféeﬂaw&l’ﬁcﬁf@&te

modi fi ed acqirM{n@.t%d GlNH%itJn%ﬁé“F“-Uﬁhe'-“Pﬁehﬁalaﬁm%cbfi ﬁ?p“-%@ aRdadi@sy Regp -

descri bed under t D RES" feature where appropriate. The peptides
of the |nverﬁrvmhﬁlp5-a‘+?1§o %ewqw% =My & Methigniney Kot pysat Lysine: G = Gly =

car boxy- t er rfuag; R ENAS 4 Ardinil, 6o 84} 4 SerfnblEH SGAY SHEQidkre S tTnB Gt NERIGIX =
" MODI FI ED _ RES feature In_ aorder to desj gqr%%te a del etion or an abgence of

an ami no acitdmPfopaehexylic 3eidyif usef) i dicate Ngrming|glutamic grid qf jgfuaming thag
t hr oughout tfbl&xe&ﬂﬁl ihtermili @Blic ldoa@s STiRE ME bides Qledabddniacthe aédueﬂce ¢isiig Cdlderand

SCI ent I f | C t | nary g%a%ll treﬁure anaerptProgna?a ﬂ'ﬁeanh ng USCﬁ he spechgcayndl%r st OOd

by one of or tein chems irac ol ogy,
or nol ecul ardebgualedgyhthirMImfeet tn@ﬂ@catlme’danaiegn mdmemmdpﬂl aeé _hmketsarmtbeﬁdedher ein
are not intge %O uét%atﬂﬁin% gae} S mishRRou BRI, tgé‘%ﬁ@%egﬁéu 5 (fd pplid ©or

equi val ent to escri d herein can be use Tt ctice or
testing of tsheuegseewhant itjonsuest AbmeviaPerptAq)dws bﬁﬁhesqértes@mteiWém aestylated

enconpasses N}%Qérﬂﬁn%g mrli?@sp@é‘ﬁdai{&u &%ﬁ Fl\Bé ﬁé@&de@&{%% Glid@xgrhé GMbBﬁ«“IElf %ﬁ“%e@tuﬁe'

al pha - beta - lon - [) I'n Forrrula
(1), al pha cwrapereeﬂa& é“eqmﬁlée %fheanwmwﬁmeaalsxmmk%mmslmeplen githex], X2

and X3 are eafbxySehifub.Sthif i Hlchbin MeQbterc® Nsiing hitdao: L@énmﬂn Rés fearur®) 2 N, P,
Q S, T and Z X4|s seletedfromthe roupﬁéonmstln L, P, T,

F, I,
and V; X5 |s°r‘i°éF°e’6i‘€Ht°fardB§“ﬁ“l“lﬂ§ aw‘amse i iafig) in qgptex of fhe “f—‘“’a‘émm?“&ri‘d V;
and X6 is sei-‘e&t'ﬂﬂxs‘dsaimﬁob@ogrtmppmml sting of I, L, M and N. In one
aspect of the in a o} se sequence of .the. for
X1X2X3XAXSXE: s UBepvin Bed, SHREGARD B A D g PoiacH I B 454
nil, X2 is sedagiog edcdmmonyt trdergroalipy oenefi gdinany slofl iDthekartarvd prbreinX@hemistrgel ect ed

fromthe gr trmatotddy, |5>§ %&n&fbm gy, G{ﬁeﬁﬁ'erﬂmtls ke h’ﬁs S ekfihidl de!c@l%@dthggm?¥ P

consi sting rom group “consi
S; and X6 i snosiatendst exbeflimitingt Ethegmestugls @rdneatesltais migmletf or equivalenivp thoee d&scnbw

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 (1):
alpha — beta — gamma — delta — epsilon — zeta — eta - theta

@

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

aspect of the invention, alpha comprises a sequence of the formula X;X,X3X.XsXs; wherein X is
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one enbodi nent, al pha further conprises the sequence selected fromthe
group consisting of - EDLPL (SEQ ID NO 388), -DNPSL (SEQ I D NO 389),

-DDPPL (SEQ I D NO. 390), -ZGPPI (SEQ ID NGO 391), ---PSL,{ mnL-2008 VL,
wherein "-" gden@kss; Nil. In another enbodi ment, alpha c e
sequence -ZGPPI. I n anot her enbodi nent, al pha conprises t segﬁlé‘trsll;e -
DNPSL. | n another enbodi nent, al pha conprises the sequence ---1VL. In

anot her enbodi nent, al pha conprises the sequence ---PSL. In another aspect
of the inventi on al pha conprises the formula X X2X3X4XSX6; wherein X is

X2 TS it Kl hin o8 gy SMRRG" O RO EOASH A BT

I, L P and"\}‘ group consi's Pr and
V; X6 is L. cpmsmaaof@rrﬁddd Nelﬁftls seéplcqgﬁ&omehgrgmup s@wtwg@éha@rﬂ;éfs istleataddi@nf r om

the group CQ%Sb cgﬂxsf?&g o'fP a;l-cyé-’and XJ: ILelecteEl Trorhthe group E&l‘svstmg\?ﬂ J45t 1an@-ﬂ.dln' - PSL.

I n anot her e | pha conprises the sequence --- I'n yet anot her
aspect of ttpee Prnvémento ﬁlphaaﬁuﬁhpa corpRTisesi the tequenescsgleptprt Bomg dheequp gossting 9f e

P S D | g
R T i i

SEEI VL ( SEQ (FERQ HNO33%), ---P%NP?M IYISE(bﬂleD “Ricslengfesnil. ITK‘P“E)E’G nepy. Aley2 398) |
é?G\P!IF_’I ((Sgg :zf% Sﬂ? a3 %queﬂ?l\gahm (EEQ‘;{]Q émggﬂﬂl\lg) alzllngaTgEﬂ_ﬂnsésSEQs&daer{Uﬁ) 402),

OLNer: € %n meer
aspect of t e N R SRR e L
SEQ I D NO  4iiihj caniprieds kterseqnerpe i-h8LL ag t hat may be usefulkyl n the purllrl cation
or detection of .the id v I r
conprises a sequenn%:ne’thgf é\ 'féﬁhe Tveﬁtw %&%\ﬁ% “éﬁ fémﬁga Maﬁ Wﬁrﬁ% t"g}'ach
sel ect ed fr o¥nis hib Xyrionil X trrel X isrsejeatefd from the group Sonsisting ONE, Iekifoaid e js bet a
conprises t e | ect h Si ; SEQ | D
N 405y . s PSR RS P B MR s B RERAPLS S ohd Bl bt
408), and S|OVpPHSEOsaqBnpGeleq©d from |the grmopmmeﬁ?ﬂmwlbetlélcoﬁﬂh S'es the
sequence furxhhearndSquECheaqotLérefﬁbédnﬁmgsngnhocoﬁﬂnég @b bedBengf .0l DL and SLDV. In

yet another enbodi ment, beta conprises the sequence SIDL. In yet another
embodi ment, bet a It §#3potacs @srepieof b inesntien. SIPEWCOI‘PHﬁ‘SVét segyeBEchwlectehfiemithrent

beta conpr } Sﬁ&]gtcbﬁlsltlx%ed)f('f?gg? )g%@rb NON3929 SHEPR (éEQ ID §/®189%),CORPSIL, sasLa.lz .
sequence o0 ornmul a an
%19 are. eachGaLASERIP NS Bnetrotehasid b iG: d90% xeel Kb afidrdin ne)
13 1.7 JUL 2008 VL\$EZ@8 8623097y, TRIVL ($HBINONG5398CZGIVL (SEQAD N®): 3bb), §DNISL L, M
N P, Q R i | i nt i " is P
I n anot her e(gggépr%%tm{)gg@%f)%%gg ¢ gd%ig%gfeﬁ%é ﬁs)gﬁgc{bé af“? g%DtP E&e gr oup

(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 SX3DX e, wherein Xz and X0 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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consi sting of PAB, PAF, PAH, PAQ PAY, PFB, PFE, PFF, PFG PFH, PFI, PFL,
PFQ PFV, PFW PFY, PGY, PHB, PHF, PHH, PHQ PHW PHY, PIA PIB, PID PIE,
PIF, PIG PIH PII, PIL, PIQ P1IR PIT, PIV, PIW PIY, PKY,7 GuiB 208LE PLF,
PLG PLH, Pg}m Lo PLQ PLV, PLW PLY, PNY, PQB, PGF, P%ngo%\)“ Q, PQQ
PQV, PQW P RY, PSY, PTB, PTE, PTF, PTH, PTI, PTL, PTV, TY, PVB,
PVY, PW, PWH, PWQ PWV PW, PYB, PYF, PYH PYl, PYL, PYQ PYT, PYV, PYW
PYY, SLE, SLG SIG and VIG In yet another enbodi nent of the invention,
gamma conprises the sequence selected fromthe group consisting of PFE,
PFG PFH, PEQ Y P R, T PT Y, (P PLH PIQ
PIY, PIG P e B TRk, Jaf P& e g F* ong e‘md‘"(‘:eé“ of edpvehidl,
sequence seIthseld mfmahﬂdm@@meumwmc@ms:g thﬁf S@Fﬂlﬁce W@edﬁﬁﬁl thPFRBpupPFY,
PLE, PLG P . E Y s BTy T E, PTW
pQv. prv prsfde rdpeaga, gEU ¥ M Bk i Bro R8P ¥ PGPS
enbodi ment , PHWHEEY REHH PHBeBHE, W&%Bﬂ@e‘ﬁé\é{ g’éY»ePééeQiBﬁIQn?Iﬁh%[F Rjeolip. PL

consi sting i, By& prTi¥r, BTV SPIve ey, iKY, PLB, PEL, p@FOﬁL@@LﬁrﬂmdpmM SevTa
conprises of sequence sel ected from Fq@% Yg %%PLY PUY PTY,
PG PLL. PEEW, Zhi PPE PQBnPQE, EQHARRE BRI RORSAVHERY; PR%HRRY ESK 1 iBs BEE he
???uegcft Pl GTr| Py 81,309} PEV, BIVWORIYTEVB, PVYRPWE, pwmppwsaeeW@wy%ﬁprnul a

e a conprl ses a _se nce I n I S
sel ect ed fr@%ﬁ%@d’y&ﬁﬂcgﬂé 5 %&VO?{’W g?{’a%:%éﬁ%?“f‘wée E“é'ath?rr om t he
group consi Shb&fiment of the Agtidd, ganishComptises melsepénedsefeuemfmhmeggmppm@ml sting

of S N Q ot Bl beone PRSI Rl 5| o FPTRESER & RIS g oot o

enbodi ment , Aie|RIG, PINpid BISs It xe aselopy embalirhdn@Q ganmd édmiprifen tfeoweqnahaa s¢lbcted

| | % I 17 i
O e i e s R L o
sel ected fr d¥fEk REYGRIBURIH, BIQnBIYs PYXgPB, HTW.WMQYVPHX, PIAPiL, FTLXY, PEL.98Yect ed
fromthe org4p padiad EltE' e Kgnoéher bodimed, edfflsds e (SRERE Ll ich kOMANC

group consisting o 21 1 s ‘sel ect fromthe group
consi sting aoup congisting of BIG, MTNKES, md li'lﬁ d‘?\éﬁtéﬁ*ﬁﬂ@m'ﬁ@ﬁ'ﬂm“temwme%ﬁﬁ?ﬁ ses a
sequence selgated sené&éarﬂm%gwwppggnﬂestmmﬁf Py B, FISE@LERnNGFF.410) |
VLFDV (SEQ I'D NO 411 NO  '412) . ILENI (SEQ 1D NQ 413),
LLIEl (SEQ Iy Motherjgny OdeEtFlsﬂ'mf('aSE@H“E?SNéf seqiensy PIG. | st (angtfsr eppbRimens1 6 |

| LLEl (SEQ |g|;qnmpcon4 IZQSPFQLLEI (SEQ ID NO. 418), TLLEL (SEQ ID NO 419),

KM ElI (SEQ I'D NO | D NO 421),  EV 422)
EM El (SEQ I D NOI® E? la @595}*‘ ‘%’@E%ef B REyensp )2 f°E2HLf‘E% ‘?(SEQ B“N&) 1212*5) 14
1.7 JUL 200Geledfa s (6 312)3;7 con§istinJSOR L 0ihd ™ML XTik Elec(eSEint}B gNep cdidBjing dflL] El
(SEQ I'D NG aﬂg K/P; an ml isE Leleg%; gonlm Re lglg'up go%s%lting%l%.%g %%Q IInDone embodiment, delta

comprises a sequence selected from the group consisting of ILS, IMN, LLQ, LLR, and MLR. In

one embodiment, delta comprises the sequence LLQ or LLR.

In Formula (I), epsilon comprises a sequence of a formulaX,X,8X9X20X2:, wherein, X;s
is selected from the group consisting of V, I, L, T, K, E, N, and Q; X; is selected from the group
consisting of L, M, V, A, and T; Xy is selected from the group consisting of I, F, L, and M; Xy is
selected from the group conmsisting of D, E, N, and H; and Xy is selected from the group
consisting of L, V, I, Q, M, and R. In one embodiment, epsilon comprises a sequence selected
from the group consisting of VLIDL (SEQ ID NO: 410), VLFDV (SEQ ID NO: 411), 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),
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NO 429), NMHR (SEQ ID NO 430), NMHM (SEQ ID NGO 431), QWEM (SEQ I D NO
432), and LLFNI (SEQ ID NO 433). In one enbodi nent of the invention,
epsilon conprises the sequence selected fromthe group copgi ﬁl_l of
VLI DL, VLFD¥q dsjebs LLFNI, ILLEQ TLLEL and KMEI. In Wi@gloz@godi ment ,
epsilon conprises the sequence selected fromthe group consisting of

VLI DL, VLFDV, ILFNI and ILLEQ In yet another enbodi nent, epsilon conprises
t he sequence selected fromthe group consisting of KMEl or ILLEQ In yet
anot her enbodi nent, epsilon conprises the sequence KVIEI, KMElI, |LLEl,

|LLEQ o Tlellgh sécgni’l% 428 iR s @R mﬁhm?eedxem&q%rmm {0 Beauence
KMEI. In yet anot di ment §S| on conprises the 'sequence 1LLEQ In

Formul a (1) NO:&eQ: WK%%NQe@?é (Si*:Q‘@rNQl BIXIIABOBRATD Nfpier ei n

X22 is sel agi)e&dfr.mm b6 mwmgmew;mmwh of‘lhl: mvémop,ep&on Snipncks e X23 s
sel ected from't he P consi sting is_selected from
T

t he group cGEPBFEEP g fromithe gronp FP“S‘Rﬂ'“ng VéﬁLTVEWBV WhWQ%‘ FQ WdfElct ed
fromthe gr QH@KﬁﬂBﬁllﬁtahdiﬂsr @fnbddirhent, FEpsilbh cdmprikes thé seGeadttsefBcted from MR group

enmbodi nent of the iny i ses a S of th fornul a
X22X23X24 X2 50ns{tHRE j i, Q’%FPé’ 12&«%8@@14@3 ﬁém%feswsape PRYBEFSni |, D
and E; X23 itk seqh@.e& @électad Ofiorh ke gfdnplp:onsimm |ost1<11\mm1 @fF LEQ. KInam dnpthet24 is
sel ect ed fro 0 cons.i stin Y. X2S is
Sl oot eq 11 GopdtEertBiiBn ERRE e aughee oyrer, iy, My ebiprio b FiEr. i vit2

anot her  entodharentodimet,acpsitinpeompaws ghesequearec EMIE| elnt yatl ahotlam epthedigendup

isti 4 EKAR (SEQ I D NO. 435 ERAR (SEQ I D
conS|st|ngE%bq:I§ gl %gau%%l%_ﬁa) ( SEQ ), (SEQ

NO. 436) TKDR (SEQ I D NO 438), TKAD (SEQ I D NO
439), AKAR (SEQ MDFeumulaR03eta onRrpyses SEcguenceof\loforM1)Xzz>Eﬁ@R{z( SheremXNG  442)

AKAE ( SEQ | a0 AAG), EK
o I(D (N?O '2214 d ﬁr?’KlAhﬁ é(?&é'%oﬁsﬁﬁ BP%E'% 151%4)5 d/’fR%, &%El@:té&rwth 3 (SSS

I D NO  449) comixire ¢foicK py lNéfu ue@sctedﬁmrﬂw(seecmelsm ofmell} H, NE @ TuEo I D

NO 452). Al , 4 EQ oD NO
455) , A%(QE 5@&“&5@5 NO, %6%53}@ W&&ﬁﬁ%ﬁ 1?5@7])45 % NABE&FDQN&{ 458) ,

TRAR (SEQ I I3 Jiment 95 the EK@O]( g@cp@rm a s5aygpce of thFformula w erepz - RAR,
---A - AR X ARAecteRfilm the ARup AoriistingPof- ml DARRE EARY is selected flory ¢ gowpt her

o ERAR, | ERARPBREE s St § R o S5 e e A o B B BEREHT o
EKQE, EKTQ YRR is edlecieAFm tha gramp roohsistifg pf nibtE 12,05k, iN €3 apd Qeqhnem&erof a
consi st 1 ng. SRRt g pyimees {ELGHEE el o3y 60 EAET S0G BEOB.
consi sting OVO:A34EEKAR (SEQND a¥( 435), EREBR|(SEQ &) &Ex ¢3p)f EBQE t(5HEQ & dip437),
consi sting ofxpk (SeqQ BNG243$OTRAD (SEAHRE5430) Wk AR/ (88G 78 NP ), A kb4

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 X;6X37X28X20X30X31, wherein: X6

is selected from the group consisting of A, D, G, H, K, N, Q, and S; X, is selected from the
group consisting of A, E, I, L, M and Q; X is selected from the group consisting of A, H, K, Q,
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R and V; X29 is selected fromthe group consisting of AA E, KK M Nand Q
X30 is selected from the group consisting of H K, N, Q and R and X31 is
sel ected fromthe group consisting of Aand K. In one enbp spof the

i nvention, i ses a sequence selected fromthe gro i ng of
AAREQA (SEQ I'D &ﬁ; 460) ; KEKKRK (SEQ I D NGO 461); SQRERA %@E&q}?@)ﬂsf\b 462) ,
KEKQQRA (SEQ I D NO 463), and QLAQQA (SEQ I D NO 464) AARNQA (SEQ ID NGO
521), KERNQA (SEQ ID NO 522), KEKNQA (SEQ ID NO 523), KQRERA (SEQ I D NO
524), KERERA (SEQ ID NO 525), KEKERRA (SEQ ID NGO 526), KEKQRA (SEQ I D NO
527), AEAA,% %E%A‘ I JIARAEAL( SEQ 1 D
NGO 530). nQ§EQ #ged Ergrrg)mc(fl ¢ ssé %?éhg?%séé%)%ngggé self@glt ed
fromthe gr omrmnmssunm K, NAARE@M“% issElRg(eddrom the growp eppsisting effoarder

embodi ment, et & GRNIMHoGiERnt F9heS RUAREE Gta c%?ﬁ%\a skqueyc%tsena&ed trorR RR1 f16i1p
enbodi nent, eta corrprl ses a _sequence selected fromthe grou 8 con5| stl ng of
5

SQRERA and Kenistys of AAREQA G3FO: RO AP0 BEKERE, (SEQAD Nihyip SEQence
KEKQQA. | n h: 3t) aKERQQA ($¥) B KOMNBR), HRVIA QGEAI BB N6: %MQW{SEQ ID

cons st ng S0 ARG rer Yo de B e (S BALRGREEPHTEAAI B o

A D E s24), KER@AEEQSDM 575), REKERAS(SEQI B NGe §26)f KEKQRAVSEQTD INO: smw St ng

Qand R 53731%3@&% BB oo AARALE NG iy siala eaibNGr 2l v o

is selectedlIh ryananbdne enfhiodithentC &tn Soisprisesga @fquénce Eelanad fidm %8 Srdup coelstag efd from

h
cons st i ng. Py A Kt i yo' i Sy, bS8 WEhle) BANLRRD TP,
group consi SAAREQAef Infyet ]l anothgrmbndithent, Giccomptitsel  eanence selacted fromvkangrpum,
theta compy | 3ifindor SRIRACRI REKIR, f199&%&%@%&%’&%@%&&@@%&3&&“1

wherein X32 1Is selecte rom -t group consisting o and T; X33 is
sel ected fr dHEQRA.gr oup conS|st|ng of A DD EE N Q Sand T, X35 is

sel ected fromtheg, grmﬂulgon% st [ M ofco,% Al Ry X3Budnse Sedrectud fromat he
group consi sti n% Fe X37 is selected fromthe %;oup
3

|
consi sting ofuXs 34X3574_6X3M33Xaq¥@xw WR’J‘B“ ?‘y is selacied fropp the HoMP REsisgrof™Folsi st i ng

of L, F and aMxT&Q,slsae&ealf%hﬁdgrwpqmstsh@&n«p!»pE.qpmw.Qt, R.rEgaanI‘ s is sblectdd, N and
Q X40 is selected from.the ro Gonsi s

ni | (ﬁj ﬁ Ee S and
T, X41 is SEmehe @gur Gopsising e @F ’%b‘ﬁé"r ﬁd%'gmd?e %fmavrfa"svt'"a EnHot feb
enbodi ment , N,laina RERFIN skls@&d feom megu@rwmlsﬁegefa{ﬁd Kraodr¥ i Xueisgelaxted fiomnisd St i ng

PLANTLL EARAR i R P B

469), ANNALLX\EIsel¢BBQrdnDihbigroug ?iisting ANNADLEDT 1L, XK.9EQ, [RDSM@ T:A¥:1 Js, seledthdANL LANI

(5551255 P AP A A 4 I P

a sequence of the formula X32X33NX35X36X37X38X39X40X41, wherein X3, is selected from the
group consisting of A, E and T; X3; is selected from the group consisting of A, D, E, N, Q, S and

T; Xas 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; Xy, 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; X is selected from the group consisting of A,
D, E, N and Q; Xy is selected from the group consisting of nil, A, D, H, Q, R, S and T; Xy is
selected from the group consisting of I and V. In another embodiment, theta comprises a
sequence selected from the group consisting of AANRLLLDTV (SEQ ID NO: 465),
AAQEQILAHYV (SEQ ID NO: 466), ANNAELLAEI (SEQ ID NO: 467), ANNAHLLAHI (SEQ
ID NO: 468), ANNAKLLAKI (SEQ ID NO: 469), ANNALLLATI (SEQ ID NO: 470),
ANNALLLDTI (SEQ ID NO: 471), ANNANLLANI (SEQ ID NO: 472), ANNAQLLAHI (SEQ
ID NO: 473), ANNAQLLAQI (SEQ ID NO: 474), ANNARILARV (SEQ ID NO: 475),

16



WD 03/ 062277 PCT/ US03/ 01454 ANNARLLARI (SEQ I D NO 476), ANNARLLDTI (SEQ ID
NO 477), ANNRLLLATI (SEQ 1D NO 478), ANNRLLLDTI (SEQ ID NO 479),
EQNAHI FAHV (SEQ I D NO 480), EQNAQ FAHV (SEQ I D NO 481) g_,7E§Q\I_AMARV (SEQ

ID NO 482 DSV (SEQ ID NO 483), ETNARILARV (S ,
HAQAH LAHV) WQE’%“F%% 43(35) ° HSNRKI DI A %SEQ ID NO 48%) 45t A %SEQ

D NO 487), HSNRKLMEII (SEQ ID NO 488), HINARI LARV (SEQ I D NO 489),
TNNRLLLATV (SEQ I D NO 490), TNNRLLLDTI (SEQ ID NO 491), TSNRKLMEII (SEQ
ID NO 492), TTNARI LARN (SEQ ID NO 493), TTNARI LARV (SEQ I D NO 494),

ID NG 497) ANFRRRANKFY B0 F8 AR TR M7 SbRLEEAG s
E@Eﬁ%%& (B! B7THOANMRLLLDTIT usegqremm ¢ DEEQRANIBAISD (SEQ dAndNO: 480), ces n
sequence seli%gA(@:'?Q]@%ﬁb Ndr)orhg}pl) hoR n5| st '}Yésg‘?ﬁ?@mﬁ?tﬁ AN& LL IiII))TI

ANNALLLATI , NFTI\MLBTNABMRWKMLIDRVO | #84) c HAQABILAEFY ERQoM MiMit 48 het a

i t Tl
'(I:"(I)'er:_EgSRV TTNARI LA ANNRLLL Nméﬁgv /‘N@M@ H FAHV @&%
EQNAQ FAHV. NSie488ki FISART ARV, dSHR 1 10,0 #E2d TNYREBIA B | (GEQ IO A
encorrpasseﬁ ﬁm&i L’D@{) (rsmqg NTR do Of TSNRK LT astgg D ROg 4925 tTNARIL AN t9B8) ID .
I nventl on ave al SO _pee SCr ed as.a pe a 0._a S
certain pref&¥r é%?)'sgaﬁéﬁgé@‘?lfgﬁqg% i\{?’pggﬁgi Egﬁéﬁlréﬂjg‘% ( emoj\i(ﬁ 455),
i EE& i 12 |Sc|:E gl : yrmmmbk;vi (SHQ ID ZIGPEﬁSrrﬁJNRELSE@J I(fEQ\tD NG&ORY), Tmmns&ﬂngxz-Sé%l,
for resi due?l)ﬁgg 2% T&%ﬁ% @é%l\ﬁp 36%3 %Mﬁﬁ%@ﬁ%%s nd )
L LRTL L EL EKT QEQRERMIQNASEGHED NG R0, as0TY VARILARY$SEQUBYS NK1 40235 In Var anathers  of
the discloseqBeRL: Olﬁi%%co%%gs DYSAALL A RIMRNEE S BISANADL! RSB RRy 21 &

al SO enconpasse resent’ I nventlon varrant’s,
means t hose AASALIAST], ANNALBEATI JERNARLLITO enhsﬂwwweothdﬂetsm@ences

encodi ng t h;elemé@cmﬂe et Jﬂ? c%ﬁg&uﬂéEeﬁﬂénk@AMARiLﬁ‘ri ANNARIE RS em&ﬁudﬁﬁ

descri bed b ornu used CRF2R agoni st s.

pepti de of FYNAIAATL) rTﬂ‘?‘ABéUaRYeréH‘X’lARWY oué%%u?ﬂ yl%vﬁ“ﬁ%%}’-l ant of
those encomageasirRMy, iaeEGNAREAIV] D48 Bkill&Nin uRCULI e hPRecAR! Hat theta

substitutions, deletions, truncations, insertions, and nodifications.
Vet hods for catpsmassestheferferminysead ofithe peRtider al |y known in the art. For exanpl e,
variants can be mep@ﬁmobt)iemﬁna&dtﬁmwomeénmscﬂwalae@ﬁdpﬁ&osequﬁﬁ@&sdsencodi ng

t he sane. Met hods ene and nucl eoti.de .se nce al ter iLons are
oL e g terr e R Hoor i pe R % RGBSR b RE b0
Sci . USA 82:Z8®1s1O0P (SEQIRNO: 603)&irres@ﬂ£8Z)X1NELRKdSEQfDIEDZS}DHrprr residbIX367- 382;

US. Pal. Noc e @Z3ekBRool b RS0 a5kEhes R, PSS Isb0 S G5 tor "
residues X4-Xs, 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 CRE: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 mqtagenesis 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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1 7 JUL 2006 WO 03/062277 PCT/US03/ 01454 Bi ol ogy (MacM || an Publi shing
Conpany, New York) and the references cited therein. In one enbodi nent of
the variant, the substitution(s) of the peptide of Formul g 7 Ly 206
conservati V@Vdd?s/okﬂ% it mninmlly disrupts the biochem cglypéQReEssi es of
the variant. Thus, where nutations are introduced to substitute am no acid
resi dues, p03|t|vely charged residues (H K, and R) preferably are
substituted with positively charged residues; negatively charged residues
(D and E) pref erably are substituted with negativel y-charged residues; and
neutral non r a are
substituted B\%'?‘fgﬁ (%Iéczvtmrl%%ﬁl(l)%ﬁs (T%mp Anly ell;?w l%a)rskﬂnd t%aﬁ%?&g%gcgm tg‘grla?relglt %Sf t he
vari ant, thembediment of thefvariags | the§tlbstl@tlwsé obthe ppptideh Feypiuta/(h jachorssyptive én that
properties gf miniHanp SREHERE Bidchek 1ai,r5,%=ernee@ owtﬂeh@mmsums Wel‘eaxlnlltytloﬂﬁ\ﬁ@rsel y

affecting CRF2R agonism In sti ano nmbodi ment, the variant is an
active fraghuiefuced ogubsiitiie pgimo afid residyasy Pesitiye)y, Ch‘f‘ﬁcdy%‘fd“%@t Retnd RéPfBﬁHPl%ent of

a variant, areftiiude with pd’gﬂlﬁza}dhlﬁrg@ﬂ Jesibiges! rﬁagdnf'dlﬁﬁa@yd ﬁﬁﬁcytmiﬂd@mpreferably

car boxyl atl on, phosphoryl at ] on, %I % % adtl ubi gui ti na 319

| abel i ng, wHEtHSt ‘“58(‘5’8%‘?%%"@&6"“5%6 14ppsy gn d‘F“m‘} PPONRC FB’“&‘H’E%’EP} E¥rlsat ment
of the prot el andwW) pigfeiablg aﬁ:}éﬂishﬂ&ﬂ smahelttdaamp@plhn ©edues i Ingnore edbagltnencofi no
acids. Conmon non-ljimti di on m i ncI ude
pho Sph oryl attlixe YaTiaty. ttlc)?ycgglr % ge schtuﬁe or%gdrgq} h nopill)elcixreogerags of ﬂx% #&@(Elﬁg L ion of
| ysi ne resi d:uealtereacetﬂphlatsuhsuantmﬂy | adgdrsely raﬁs:tmméRFleyatpmxyl afi @l cﬂnotpﬂol i ne
and | ySI ne rﬁl%!) &1? theC%rﬁr?)Sylaﬁl l:t% 191 erglo'i’ta (ﬁiea&'ﬂnﬁlﬁﬁ(ﬁ]uﬁgﬁ another

glycosylatlon 0 hr eo r asparagl ne residues

ubi qui t i nat |ethCblflenll pER N@laNeSlPGm@s Of Trrenulaad) i modifigh ba jagatylatien) athexylatiner
donai ns, s?ﬁor?moh ostyﬁgél uﬁﬁ\ﬁtlﬂ&x B@gﬁ)eﬁﬁg @hethet Q&oﬂﬁﬁﬁédqﬁ itahb e a
fusi on prot nye anot her énbodi nent peptlde m mcs of a pe tlde of

Formula (1) tawmeqn@ymg@gepnt i they prpteimer %@hﬁw@ewf of the ipertide uying medifiedher ej n,

"mmc," mMeahheakid R8mAtd Goflimfig AXhihflesd6f thodifibRibRd tJ Qﬁﬁnohﬁi‘ds 1|ﬂ@u&am3 or
simlar function characteristics o? an ani no aci d. exa an

Th

ar gi ni ne an@hegheRfiop et Yi08ins Serde: 47y hegoRiae residpese %H%ﬂaﬂﬁj‘ Bgﬁis'éf Ae déle’5| de

chai n havi ngac@ylﬂﬂyﬁlo?ll)\éihe r&wsgﬁymxynmmbwragmn@hysmaaemcsc babc&gtaecrm &tic of

t he guani di ni um si dﬁ al n r\eactl ve g{ i ni ne. "rg £3 of 40r gani c

mol ecul es t HEAHAMIG rAci o Tesigiesia BIYEOSHRYRRC ® |tk’§?°3ﬁ‘ af’ 'f‘é‘f?faémi P S Pat .

No. 5, 807, 8lbiquiieniet afl lysine raiduesr Tlanrar,lanoq:an alscindid: ctter dbrmeqmmelawmsng t he

same, of the t i t least 70% generally, 80%
dﬁlos%ﬁgg} ltl'lgxi eﬂ?ltdég bm L{Slopsrégw"?‘ g y

preferably up pretfera even nore preferably 97% still
even nore prefer érb}'eyar@&%e@ndimmweptpﬂeemwabﬂ aypepdipof Eermuylarib ereiepkompssed to its

respective nahtVvie ﬂngnﬁg oPFkitheS &Y U%ﬁ ‘ﬂ@rem,"—“ﬂrﬁfnﬁ R RERLE o a0 ot BhisE Rl . C

termnal or 1nterna t ensi ons, | et | ons, Or insertions into the peptlde
sequence shainklogiat hisethe samp ot simida fungtioatchasedtariptiss plowpoImingyacidy Fhus. fr exepla0 06

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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WO 03/ 062277 PCT/ US03/ 01454 Use of the Peptides of the Invention as CRFZR
Agoni sts The peptides of the invention are useful for the treatnent of a
vari ety of diseases, disorders, and conditions that are n@dqh@tggbby CRF2R
or by CRF2R As used hereln the terns "di sease " and
"condltlon"“gﬁghﬁgiﬁ i nt erchangeably. As used herein, a df%%r §/(?{“g'i‘{deescrlbed
by the terns "nodul ated by CRF2R " or "nodul ated by CRFZR activity" refers
to a disorder, condition or disease where CRF2R activity is an effective
means of alleviating the disorder or one or nore of the biol ogical

mani festati ons of the disease or disorder; or interferes wth one or
points in the blologlcal cascade elther Ieadlng to the disorder or
responsi bl e Use b ptiofi @ R Agonists;| | evi at es one or nore

synptons of the ql égzﬁ% dfﬂ?&‘ﬁwerﬁ’ibx‘?‘i{fgﬁéﬁl Rt BleSdatmenOof mgl,l,&,asﬂ ARasek,nCl ude

t hose for which: activity is a "cause' this
di sorder or disauersrangepnditios thapgre BP@!IWIbﬁgRFMIbY ERFR Y, AW*Fé‘i ]P’Fé"r‘" thse

aft i V: ty Wast%rﬁals bR, ”tdﬁ&ﬂ@rt lafBcbditioRYark Uﬂce@gﬁdr&lngemy | &d ds&cﬁlﬁd‘eﬁlﬂa d*@%&ﬁérnt er nal
stinulus or by some other cause; se of der, o e
observabl e rfigiTipedy the Grmssmodulated é‘%%%ﬂ{gr?é W’P‘?@%"éi Wi gg&ég AP LB A&  are
al | evi i’it ed lhﬂsoﬁgifzﬂdﬁlﬁﬁ lo idisyasd whete |CR§{R a:il\(;l@RE?dR eamtlvwmynsnaademmg e

causa related to the di i sorder

e Fost al © chories i B ghmors b B poRtal SR BEhs R s AR FRN & imertess | 1o

bi ochem cal \Qit‘h oe bl pokrdy in eliestielogical énadader eitherl 1éaging o the dis@ti@toe sespoosiblé for thesease
or disorder. [ esppct t he r and
t hus contr ol“ S leg gn.scasr%eax",soeg 2 e/(l)a}]e Io?e or morezsanﬁgﬁﬂ ¥ t%l]é/dlé%l'(#e? '§nu£ Q% n%&?ﬁlﬂqgt

the inventiaon “modwtlpépthllweshm far lwdichr €bdhe lmhvéﬁBF:BrﬁCh‘aWGS a OFasep pf thisn| y
weak CRFIR arﬂs%fhhs br @rﬁté» ﬁl&rx -of -I;Héjgmlogxlaﬁ r%ﬁéslaqgrﬁ Q/BetEJFthﬁﬁﬁﬁ}ntvaé Rlgat i on
are particul ar usef for the tréatnent of CRF2R nodul ated di sorders.
One such CRF@wtxmubyam&ﬁn% 8y irgetion, dy inigrpgl stimplusyprshy womgt qtheprgpse: SPeThet al

nuscl e at r opfyasEBY dikeder lapluu@ %Qsemblei A SatidH Br mmﬁktamg ¥ thd @itkasel @ Asordbt Oken
bones; denervation/ nerve danage due to R%I nal, cord inj uréHS aut oi nmune

di sease; i rﬁ‘%@’teYlﬁEfbbyd‘F%%gs"é“V“?jI(‘B%B&‘b?ftq Bt #ftividenepd pot bp Fansally gdateddAdiet i ons:

sepsi s due tdxehsBbefibordn oth.'he Ghsbr@sble ﬁﬂmonsﬂhﬂr&dfﬁ(ﬂ) OREIR 5oﬁmtque1cﬂd¢@ with
illness or starvatij.on; ncerlB%ache oni ¢ hnf | a u red

| rnoder | ol AL BRI G A8 oot LAl A Biet KB RHBE LT G5 Fonar y
di sease ( CQRPYeéspeen) HCRAK activit@blterd te bascads, aﬁcaﬂmgmnbla tteniikege n:eﬁdlttbn, or

di sorders; %% muscul ar dystrophies, neurodegenerative diseases. In
anot her enbo f?ﬁ the treatnment of a CRF2R nodul ated di sorder results in
an increase of shkeﬂeemabdimsf tha dhvénting tthecpaptidi efethes presentninvepiamdiayei nonesor
affecting Sk&?yeml( cmzc&g%mm%émyaﬁqusf I 6L O;Juﬁ& de e geélene lmnon?,te phatlmlgrsﬁ to,

skel etal nusc atrop or wastrng 1 nclu wast | ng

acute atro
resulting f rléPﬁ"ofP’s‘b%’éeadﬁFét of"RER H’é%'%ateds‘\ff’@eqsyon%%'dh FRER 'mdyla% F'éféﬁ‘FE is nerve
damage 19 WQQ3410RRd firophy. 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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1 7 JUL 2006 PCT/US03/01454 due to spinal cord injury, autoinune di sease,
or infectious disease; glucocorticoid use for wunrelated conditions; sepsis
due to infection or other causes; nutrient limtation due § UL' PB6S Or
starvati on; e travel : and chronic at r ophy/ wast i ng cancer
cachexi a, CF]@C}%I C 91|an | anmati on, Al DS cachexi a, COPD, conlééﬂﬁl vehﬁgart
failure, genetic disorders, e.g., nmuscular dystrophies, neurodegenerative
di seases and sarcopeni a (age associ at ed nuscl e | oss). In yet another

enbodi nent, the treat msnt of a CRF2R rmdul ated di sorder includes disorders
affecting bane s .and [ af f ot
limted to, % OF]oespnT S é:%r rxrg dry, gu mm%ﬁeo(%% 5y O ﬁ?eafxoug dRQaQ? én&géoli’tﬂgiljir \gﬁgtljfglrn bed
rest or acciuehted conditipas; sepande tdwémti@ @pthea(causes,orudlemd]nmagwn dae toollnassiere

di sease, or ti ' S Fanbd} Slkig de

condi ti ons; Slawa&% alnggD ?el Eilﬁ'glf g?:dt glé%mcggt %&ghggaglg@g&gnﬁt rient lFl r}ﬁI c{ngti on
due to ill nedbnwtm AlSeacksnia, CQRRY 091188%@?« heagt\feilure, s@eu%qu?m%n@uacwrat ed
bone | oss (Qﬁﬁtﬁ%&r Ratode eﬁ’e&a%v@&x&@sebml &lﬁ'@p@ma ta c%ﬁfcmﬁﬁ%&ﬁloﬁﬁbom ment, the
treatnment of "a F2R o u ated di sorder includes dis rder% fg‘_&hgng t he
heart and circul & ¥y apedimentyte fateeet o CRFR medplasd F

congestive hipdiders bfdclibl Kne. dmmeaﬂdczoﬁcmmhﬂ&bﬁngrbewhdmde,g)uf 1o Hinttelas, thot t ac k,

i schem a reperfusio ur roke he| mer '

di sease, ﬁ@ﬁﬁs‘&mé’w ‘ﬂ'l'é ‘?/“FR%‘ Ines, Strgery, g?‘ig‘f‘ﬁ’igr“&‘ }/rﬁ"e get‘ﬁlé q Pak msnt
of a CRFZR fmdUln@frﬁdatﬁhlﬁQﬁlﬂemsdam|otldﬁf§ct10d$ deder glacfoﬁcﬁ(tdoimgsct fe ynpélnéds

i ncl udi ng but ‘ﬂ | im d (% g g_ltrl S |cn t%ttllcu” ostt0 n%srst hEt'art zlmsonand
rheumat oi d &PERHE |s§pm #° Vé’l“ ?ﬂ)?rﬁ’ ST RIS PR imipgn dpe to dlinese of Stvationoro R
nodul at ed diaadspdertravelc Apeckmg hormedeatiatkd lonelselageporosio delsnglcbb@& ty and
diabetes. 1N Vel 1 208! dehe GRABKIR e dol che 84 B30I Ao aRiralaal e

di sorder includes: paln re ; uction; ergic reactions,
al l ergy; redisoideny afeciipg therhoat mdwreulatgruppqt@s yrplrugmg hyspret jimiged te rigsesnsiope hear t
failure; stry %ﬁ%%st@@cﬂe i1k yd’am?éettgliﬂerl‘gaxjt’&gﬁt‘fdgrm Yealt Qtadk €& eiaQEperfusion
adrenocorticottopi c hornone H") secretion; controlling appetite,
arousal , andniggygsioks. mrameummqrbms» Algheimesisdisease. idpmentin agf theliks ef f ect s of

stress, such as anyeeinsthél &Holigks, théﬂ&ﬁﬁiéhtaofnﬁmﬁlamoﬂﬂuﬂedW&L@&G higtiides
depression. The term "treat nent

in to nean.that, at a
admi ni st r at i Bi9dg¥ afgeting by J&Qtsd‘Fd“dl"ﬁZ’“WégE‘H?d ‘PﬁVé’Hisl“bPla"t“’l‘fo °sr‘r‘?°f“irg%5‘f é%Jna
CRF2R nodul ahashadidcehék@r i n a mamral i an subj ect, preferably in humans.
Thus, the term"treatment" include reventin no ted, disorder
from occurring i A® &SANHE °mb|5’§ﬂe’i“ aﬁea PPN { H&?ﬁ*}w i §S°|5$e drd¥ssed to
acquiring thaaboliRFdidasenielhdiigadedty smirdibetes. but has not yet been di agnosed

wih the di seases, (DRl if'ﬂ’g‘“"] = t&%ﬁ g{}‘d"g&g&sor gbﬁt&ig Jrrltée(r) ﬁééa%gpat]%e

al l eviating or revér5|ng
met hods of tdaductione sveatiingireduesion;i allergia reactipng, @liareyel reduringrbodictpmpamiure: SBPPRRITR

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

!'l

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 2 mammalian subject,
preferably in humans. Thus, the term “treatment” includes: preventing a CRF,R modulated
disorder from occurring in a mammal, particularly when the mammal is predisposed to acquiring
the CRF;R modulated disorder, but has not yet been diagnosed with the disease; inhibiting the
CRF;R modulated disorder; and/or alleviating or reversing the CRF,R modulated disorder.

Insofar as the methods of the present invention are directed to preventing the CRF;R modulated
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20 1 7 JUL 2006 WO 03/ 062277 PCTI USO3/ 01454 disorder, it is understood
that the term"prevent"” does not require that the CRF2R m)dul at ed di sor der

be conpletely thwarted (see Webster's Ninth Collegiate Dic Rat her,
as used he dﬂoaz%zli"ﬁ term "preventing” refers to the abl|i, /04; Skl||ed
artisan to 1dentity a population that is susceptible to rmulated

di sorders, such that administration of the peptides and kits of the
present invention may occur prior to the onset of the synptons of the CRF2R
nodul at ed di sorder. The population that is at risk for a parti cul ar CRF2R
modul at ed di Sc?rrgge{t is der':s ?&dfh!xt%hé AERL rreveﬂp es, Pk ﬁ%‘eaml tg % ROfkat i ON
that is at ris eve0|n nmuscu yst ropycan e det er m ned by

i dent i f yi ng diserdertbe snwpletely @Bwets;i (sevaWahsseemI‘értth §olipgiateRictifingry)- Rather, g used

exanpl e, anqﬁ% ¥l Qb l“%rf\ghtﬁt%uﬁ?e?pt’o tﬁymﬂﬂ Gpth@-@lglleﬁ%?tlﬁﬂ{ todiehkifyOPfp@iBtidnes ul t s

fromthe eritance tatiton int ystrophy gene, which is |ocated
at the Xp21 thabwgscepnhbsteCRFzBomAutatfaldw@FrSasuﬁb@enaatqntiﬁatmatf thssptidesandhese

mutations aggs gf thE'p?éﬁeermvgﬁ%ﬁleJ?' QRCurPHRE W Be onShy BF 'itQpJ})hptomlb‘f thet ORF,RAt i ent
popul ation is identifiable and Coul d receive the admnistr no
conposi ti on medulgied disprdere Theopapylafon ghag jsiat figk ff’“r?epaﬁtclélér ‘Eﬂ‘FzF r‘RPg ‘gﬁs%‘&f bre

progressi on Qi MRnifllabBASKr exdils , thd OIS ittAn i0ht mltsfdnldat"el@tngomimyulﬂr
cuI es

wasting in such |nd|V| ual, event ed. "
The present WYFORHERPP ‘g.?P’E‘h"él\rAbDb‘i%'tfb’B%?B%%’lsg'i%"eﬁéﬁ‘aéa“r?o'qlecé)tfj hg d's %e)tt Encode
]the peRtS [ deﬁxzm’&)le, Fmd npté\aouély)dlansiedlalbucherms dnl eBeeldr , dyptraphies abduys |from 4wl at ed
orm us er cle ﬁ% Dl Lencodes
a peptide of“ﬂthéncﬁrzéléhL.talfnh\l/"en |25Strg5§' Ber| nehq?g’g@éd REZI % rleq'tr.t%nt ary
to a nu?:l ei dndinddudls € quEspetion rthad dhossgss Sheskr npationsches at MI ctew@catmgymuscular
contenpl ate Eg}[ﬁ 0y i m%{h s wel |
as nucleic gd(‘f&l(r?ghybgg@g’%erctp % ?nat |l§°'/e @Eg,}]dgcgtlg?eegggthg?énﬁg&gﬁtg Ie(r)f(rat&at ive
bases whet hepmphsition exhnitdosnfermtafi e kit obibe presest ipyention\paforeansograssion qtike disegssent
i nvention f L’fhhpﬁlro r?!sﬁ)\"ofjrﬁlﬁc@ar fatr BB\ ashils iR Suck RRRALANOWONEbLiptevaitdd® Mol ecul e.
As used herein, ragnent of an encoding nucleic acid nolecule refers to a
smal | portion of the entire protein coding sequence. The size of the
;ragmant W INuche A abidmed by the intended use. For exanple, if the
ragment i s ChoSen so as to, enc e an act tide, of
present inventi orfhe PIRENIPVSRHIAR AHrthgl Arpvidys By etcc?cﬁ f"'&‘ﬁﬁé‘?“éﬁ‘&ﬁg%‘ ?%eptédr%Sde the
functional reghdNg) &l validie tpedef,ipeeferaty Bxgmmtdsfomf Asheedintsal “ngleirueiddiic aci d

nol ecul es of nentl n(| nt h etic I i t hat
are used as dﬁ%“b"gé‘g E‘EI ?EI@‘I tEBFTh gtldfeo ﬁ¥ e p nveﬁ%?%éssgﬂgﬁglaﬁ&%eog%tsl) on
(PCR), or tcnomylamhmymgmeameaqwmeaccdmgwh n@ﬂ{!mpSved@salbfcommli}tﬁkﬁeﬂht| on,

can easily be d
phosphot r i es% er“%é( Iﬂ\ Cf'Dﬁ?\ tAgE@g}ﬁ@énsé ﬁ:%ﬂgulcgugsswelf f nm&&% ba‘éé?leon

alternative backbones or mcludmg 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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103: 3185-3191 (1981) or using automated synthesis nethods. In addition,

| arger DNA segments can readily be prepared by well-known qmetjppdggg such as
synthesi s ofyfusepHP of oligonucleotides that define varj ?Hﬁ ORAY] ar
segnents of the gene, followed by ligation of oligonucleotideS to build
the conplete nodified gene. The encodi ng nucleic acid nol ecul es of the
present invention nmay further be nodified so as to contain a detectable

| abel for diagnostic and probe purposes. A variety of such |abels are

known in the art_and_can_ re ed with the.encodin l.ecul es
herei n descliBedhensince dF %ﬁgéﬁl(gﬁ%@)ﬁﬂé a“tﬂmte‘g?yéthﬁsést m"?tﬁ‘%f‘t g’darg?l °"bi ot i n,
radi ol abel ethrgetl DINAOdeproknss camdeaﬂlnebd prigared Ay vaeRikhdvadmethddis,sach ssasgnthaadf by

enpl oy any such i riants. Qi d

mol ecul es” o ]groylhotl o?iﬁonuclfo%desml?‘ %‘m}p @%g'tuglgo&{ﬂ se% -Zs cgrttlle r%rﬁey ?otslllgélgcfc u?gloﬁt sel f
by del eti onof cigdnuckeaides tobmldahq@mabiemd@?dgdne am no aC| ds incorporated into

the protein Sequmfeﬁcmgmmlé Jc?dr}ﬁéléemep& theAfiesBif invERR \As(%uhgatbe feskiddui ng the
activity of the protein. substitutions or other alterations result in

prot ei ns hawi Wgoppn arﬁ*F‘ﬁ‘BabéFc'ia'EFl & digenpstic WA PERRBUPRFesa hdiewi of sugh ladels & i ng

within the optanRl at ﬁﬂ cift RGiIyObe dnlpfoyld AR e ehéb\dﬁﬁtnioqliauleﬁﬁe?dﬂﬁfi@&rlb@d] of

Peptides or Cell Lines pressi ng. Pepti des The pept.i nt
|n5ent| on canitagle lﬁeﬁﬂ%ﬁ“@& hﬂb?fe o %feét“i/ bipin, J%‘B%lgbc eﬂé‘i‘ﬁiﬁ“g“d ‘gﬁ’f’% g

limted to, sHBR @@sa@&ﬁ\ﬁ%ﬂﬁ%bwﬁhyrs&ﬁg@m $o $btin labededt \raaattsnanhe akleicREAR
to.one of skil the

nodul ated di s ,

Cor tain enbOREHI HaimveHEn; MoBREPR s Prpre g cpiisr Lt affitopd;
useful, whi larerftion ob tHe cmirerdaidsl interpbrsted &ltd the |pma3n mqpemeséurin. uhisktipeghitdes wi | |

fgeﬁgif 1o e pERRAUERTyInD BieBERMY SRe Rbrelid ST Bonlbobo oP R Al AEPT | 5.
may be synt fregpiozeid lbymgilanefmtm@ym hemee maﬁtﬁaby at hahwbgmdr @élmmlﬂmmheneans,
using techni, t. See Bodanszky, Principles of

Pepti de Synt %gcg;épsl% Fﬁgﬁ?"r@%‘?‘t‘@g‘,“%heu del berg (1984); and such as via

sol i d- phase synt hesi s see, e.g., Merrifield, J. Am Chem Soc.,

85: 2149- 54 (pl ﬁat.'onﬁﬁs BesSk CBH Lined Bilpresding PR@hisde Protein Res., 30:705-739
(1987); and or exanple, the peptides can be

synt hesi zed wi t hTéq Repfides afﬁhmﬁptherm%gvsbwwpa%fe” Va(lﬂBPE usRiy feindings gut

aut omat ed sypliMael ©Shseas pramme@uhbal Fe@g'tﬁlts @c;r t&ymth@.& oz ERFRmA@keddisRRANETM

from Protein _Technol ogy,” | nc éPT Eept“)kg‘? ¥ {:}Sem zed Wi th the ABI

synt hesi zer Wips clegrdo, Gaentcskill i 'Iti?a‘s@él 4R s RhtE ISFHER iPITIE whi ch

i s pur chasegeftideswilbe irostfujeful Wi forafienemtpdindss aemamawx@hmdhefpeptmesﬁﬁlu

(except Fnocbemomsef\th ch is purchased from Chem I npek).

or

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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Ri nk Am de resins are purchased from Nova Chem cals. Standard 0.1 nmol e
Fast Moc chem stry 22 1.7 JUL 2006 WO 03/062277 PCT/ US03/ 01454 wth single
coupling is used. The general Fnoc chenistry protocol for BPREL(20§i d phase

pepti de g}‘d}g 22) includes: 1) cleavage of the Frnoc propeghdo9fis8 OUPS
i ne

W th piperi activation of the carboxyl group of am no acids; and
3) coupling the activated am no acids to the amno- termnal of the resin
bound peptide chain to form peptide bonds. Anino acids are activated with
2- (1 Hbenzotriazol -1-yl)-1,1, 3, 3-tetramet hyl uroni um hexaf | uor ophosphat e

(HBTU) . A dryi, S]PéIQE&BL&CI\lI s Gedh, nfhe%ﬁicg:l Floch&fidy frélGRi {oﬂ-sﬁasmh bhasSpefiics ol ved

in a solution o di i sopropyl et hyl am ne (D
1- hydr oxybersynshesi)ipgdes: (lme!mvysq of the, FIOB PFRRRCHA BTeHPRrtith a@erm(lrawﬁ)ﬂcwaﬂw of
addi tional NM&iwh @IJuEQJfIaﬁhmaeacm\lME’a 3REBhhe ﬂ{bectﬁﬁtsd ¥k 6 deiflyBGhamrhing aci d

is forned al nost I nstant aneousl nd the sol ut| on is transferred di rectly
to the reacty®irehat thedssin bpypd Pe@‘tdéﬁh"(b‘f toformpeptids bards.c AMBR 2fids HpIAYAHthand

%ont( r XI | Sd QV(IH-@EIQ&QHOV% -1/1B3SstFa888 A lronikie hexﬁﬂtﬂirdpg&gﬂ‘df@rléHBTB) buil Hryog at

nk Ami de resin, since er.nn e 1S neede e roduc

i s washed ePfSSErAEIRP GG 1 NW’Q%(@} Emnbrlér‘flésf%f’ﬁem a[i‘,’lw“mﬂgﬁ%bp ti des

synt hesi zed dvkdptopyiétbylitdihe (‘DIEA) ahd1 Bgdmhmzmmzole SHOBY veN Nadbwetbylffornmnadei ds

are pur chasqgy & o NOMRBLACREMLAXARRL (TUBFadRd. W' Ehaled FRE GHAS &l b O
d (3 noc syn h

Chem | npex) andar esi's protocols are used fo
synt heses. Fomed dmpsidnsataukous)0ind the ypharion lauraesfdur@smwlaldo the regctiop vessal. o'ﬁh60f HBTU

(200 MM, N ﬁto?ﬁ {t%@l’? e&t{lﬁ oreg aﬁllﬁ/P ’\%o t?cglgd glj\l ’élﬁf&!:t%& m{elaiumm g ( DM:)

with additio pyrro activated Fnoc am no
acid is for rpeptidalchpirsis huritsqnaml’«ahé@uﬁl rysuaﬁmcetthfecmﬂh apde; is neededn sFhefinald

directly to pp%aﬁct ﬁéd@ﬁ‘teﬂéﬁ/%ﬁ%thNMn@Hi@ﬂot@%etﬁiﬁ@@D@ﬁprOt ection is conducted

tw ce. The pepti chainis ilt on a Am de resin since the
C-termnal am de Alséo P@E@Féd)’“‘*‘l‘vﬁéedf‘i"?‘i‘éhc %Vrﬂ“’rll‘&%‘? synthesizst) gl the Fenog amipme geids

ext ten3| vely a\PédﬁJﬂcM f?ﬂﬂN&%ﬁﬂE&ﬁD@%ﬂ@?ﬂ)tc ich Tﬁﬁhrﬂﬁé@h )frogVOﬁehﬂﬁip&Qd
peptides are cte e resjins containi esl ze e es are
unl oaded f roWr“flﬁ%gng“W Mg, Synihesis Brofogelp ?reé’f"‘idr}g’rﬁyétgesei);&”?ﬁ ang g‘ah&rﬁ

the cl eavagﬁmﬂpﬁkaad | Jmmmtaﬂdﬁmﬁ%zmwﬂm mbmahgdmmpm ae:(hMMT(PAw atl 5(V

et hanodi t hi % 51{1 0tvﬁl {P}é; @5{ gl SgtV\liRy i el &)c{e 4 Eﬁ)eur s0 at
room t enper Hﬁdéme ?‘fg E‘b‘@ YW ‘?[gogve B IRRY rOIéS| 0 a)na S 1A sane
time, the siadeévaehdmoc pmxtoeidld Briogped wnws{ Detantinadugly (ndxtBujoliftion is Wepsferred u,
Tyr, Thr and c .9 ;

t - but oxycar bdér Eiy tOF l?“orysellr EF“ g%%p?_f%n%gtd %pl‘?@éqm} lg%%d“;tgg t\ﬁ Th%\ger?t and G n]
are renoved qhml@rbuilhel dBpk@med;trpmnsmoeM-temnﬂl affilde icieededadbe i enthesis i s
separat ed {1l fieL 68l Rihively i NMP 88 dicliBSmbdrireaen, S then  dil uted with

15 m of wat'er. SIx roun her extraction are perfornmed to clean the
peptide product Themeviyesypthetized geptiges s f"?Pi‘é?fteSndﬂ§tr6§“éo°°a'ta‘“’“2(f@%“é¥?ﬂ e
purificati Onpeptides 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 Gin] 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 I.D. 25 cm length C-8
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The deprotected peptides are purified and characterized. The peptide powder
is dissolved in 50% acetic acid solution and injected onto a Wdac 1.0 cm
|.D. 25 cmlength C8 23 1.7 JUL 2006 WD 03/062277 PCT/ USDB/JuL4Z086 col umm
wi th 5m par{ighBesize, and 300 A pore size for purificatigaygydsBasknan
System Gold hi gh performance |iquid chromatography (HPLC) systemwith dual
wavel ength (220 nmand 280 nm ultraviolet detector is used. A linear
gradi ent of acetonitrile is programmed and introduced to the colum to
separate the peptide product from other substances. The elute is collected

by a  Phar magi Muﬁ?%hx f?:i%'slz@%&’?oo ﬁES’re D€k Eﬂh‘éh&ﬂa'fx B%%Bﬂarn%tyktaﬂ(}f)fdac“ ons

wer e Subj ect e anal ytica trix assisted l[aser

desor ption ihigh Pmm%me h‘ilﬁfﬁbcmmafqgl‘ag‘m(ﬁﬁhg)ssys@b wish dysd wansiepeth RO 2805 f or

charact eri zgp) m&a&&et%@éa&%s bde Adﬁéh} gltamem@l ad@lbhid1Y is pTJgedme aftf infr@GQADLI nant
DNAtechnoIogélnt e preparation of pepti des, or_of cell 1lines
g

expressing th E‘)l'ﬂ@‘p‘ﬁsﬁ@@w q‘espea!“@@r@%tf@ﬁ‘mﬂkﬂ @H’Sta‘BEPc e é'@(ﬁr'rb‘i"ﬂ%ﬁ‘ﬂd et hods

are wel I Kn@Wmadid frhdfién asliecto}\/%m%Smalqaumsbefaa&ﬂ RectiotNAer8RhgsE @5 bathe wel |
known in the art, for exa see Sanbrook et al Mbl. ecul ar CI oning - A

Labor at ory ReaMs HPF danénF’Par‘fﬁ‘ RSt r 1ai"éb?:?ﬁ‘§?‘l5’f‘y‘°“‘|§?t’é‘§ st gholfieh tTB‘a“éxpr ess
r econbi nant s&@ﬁsb@WMDLMF me&eﬂaraadﬁmm toCHﬂsura?tﬁe ﬁmtma pmy vector that

conprises a nuclegjc s .the po t|d eres nder

the control of o fée “5819 ér‘lygb'?agbﬁlp‘g ES’/C’I%P'é?rQW ‘% P t'°"p°?é*b°a? By he sgquence
of nucl ei c dia¢satspressiagthese@ertides, 3asd cculemphfed Sirb rquorelgmnt metinde are wveth knpan  be
deduced from p hersi t hods
wel | known i n&f %’é g@{hbg%ﬂrzg%%sﬂgw nuc e?sgaq%\gﬁglh&ngr g%ﬂ? e eﬂ%ceg p%ysge

pepti de of iSambrpeksdt aheolealdri Gertingd- 4 daboretoyUMargty) Eold SpriegsHirber Mé@f@tew The
host - expres t r

i nvention i ?ﬁgpgp@%bg{o ex@é&%ﬁc}?ﬁﬁ%@%ggﬁ% &%e;?%rg%é&%rg%?sﬁs%%?%gg&%act eria
(e.g., E. cdha conprises gipu¢lei¢ agid whighentesiesrthg vancntldeéémtﬁquhmder thanoptd of eNshage

DNA, pl asm ¢ QiAregRihrofytilefhs \Aefare! BRSkbfioncé SEARIER 2618 dnRodN kL bt eqt | de
sequences encodi ng the peptides of the present invention; yeast (e.g.,

Sacchar oy c ék prosgr faivepyion £2n & dsdBged-Higm Hetprptide seapesrss dHeussed gEqlaimsdfierds on

vectors contai ni Bg el ot d@“&eﬂuwa@&hemnda ri:gclex& A&d mm:meleﬁcoamg tiee
pr esent inventjon;.insect i %% st enp nfected with FeCO i nant virus
Y58 plie &

expr essi on \PERIIEPLinersstymay A FEYAPESHPEIION N W S P R HEeE VEH¥e s
encodi ng t heyseapt thatemayobe ukddefoprpmesai of Iﬂ\eemencim ioludd) t buc @tel ns Vigiiedso:

i nfected vvithrecorrblna expressi nve aul i £l

nosai ¢ vi r usTPYEREES S ac\lf;e‘inrau(xg § Prafsf néﬁ“‘(‘g?‘ﬁ“" w't% |C°rtlm<'!1°mt(2 pl asmi d
expr essi on \beadrivpmgd ON, ,plail'mld NS ror s DN e:xpngpmu@d:te@tcmdamsequh:nc@s

encoding th n f epbl...syst ens
(e.qg., %8%%%%-‘%@5'? th?\l?%@‘}%)o‘?%%}% %S(%]{r?:{ﬁgﬁtlrogc}ée |(?1gat ex pﬁ'{el'géél }(])l%lh"?)
constr uct s cwnferingd wigh foscatpineysasRaprEssion veckasroniaiaing evrinetidespquereghereddingn cel | s

( e 9., Mt aleheOhdpticHa &t hd prREFRL Boni6H; fdsO cBIRRFMRRks AR¥edtdd" WRE Fechbilnt virus
retrovirus
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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LTR) and al so contai ni ng nucl eoti de sequences encodi ng the peptides of the
present invention. In bacterial systens, a nunber of expression vectors nay

be advant ageously sel ected dependi ng upon the use |ntendep7 pepti de
bei ng expr egaPnei9y exanple, when a large 24 1.7 JUL 200§ @ 62277
PCT/ US03/ 01454 quantlty of such protein is needed, vectors 5|rect t he

expression of high levels of protein products are desirable. One skilled
inthe art is able to generate such vector constructs and purify the
proteins by a variety of met hodol ogi es including selective purification
ngnmgog;ﬁfﬂus Chofas'S cfc;,slulé %nnﬁ%)die Itvgc:;i IS wﬁxcﬁ §1tre!cvt e%x%re%sqg]nso levefs opgrg mpl’ ot ei n
expr essi on a:yudmemre ddseabliracﬁmb dvlilqdusthﬁart t;ablp fqzenﬂramsuduwlcemonstp@ﬂs yideuirifysi s
virus (ACNPe e 1o irQIBIE Setech ' ol f h
frugi perda ?:{‘)é lTr!)t?mé’lﬁ)E:g ﬁégaoé\ggglgﬁo y eno %g segqu nces ugﬁgo °°§ :sﬁ(ce ?)septl des
of the presdpsion protein jselpctiye ecolympn cand | antibody nehurens.s end ngh- sqlesgjyeo pyrifishtiqnh e
virus and plaggfbgeader the control of an ACNPV pronpter. The reconbi nant
viruses are then used to infect cells in which the inserted gene is
expressed and t h# 2pr Bt Protein FEPEFOBISYBEMote BICUlRBAY e cRIPEIFBSIUERHWN t o

one ski |l ed goyhddhtRis Hrlis (AkNPmamméd | vb@&tto Gﬂ*dsﬁore?gnrydﬁéaeﬁ sgfugwwaheulaased
expressi on systens mazeo?[ﬁegutl lized., Ui t| 0

ese. ex
Syt o of t b S POt ORISRt P T SO SRy
vectors for reﬁfegsaiuemgnbrrsadismea\mue Bnd)f)ladehendeﬂﬂﬂrcbﬂfbl Bfi&d Aaﬂ?\dﬁrome(queﬂ&,es
This is particular ortant tio t he nucl eoti de ence
used does nor BBt VimeeEe Brigbidue Pilet ARrbhe ErehEre S R SR BN o
thi s initi atpra¢in Bipgrifed bybme cffmmyaeolmltﬂmskhtﬁvncmdiemglledegtmartof the inserted
nucl eoti de sequenc ddi t.i 0 ion .an
transl ation enhagnm %nd%%fagng“tcaﬁ Emgnb[% gﬂ%’hﬁ%ﬁ%&’a‘%&% YStet%] i be ol ?eﬁant
protein, ar dltdiedtion vEtiesd pxpoassionodysteraynflenesiited die ogatisy of mqoﬁmmit@tlmnslklnl led in
the art. Alsp, f %e%cm &mgm& offhe %@xrtedcrﬁLILcﬁxdé SequlifRess ehﬁﬁs'p%cazﬂ n
appropriate ce % whi ch 1's capabl e of e necessar%%ﬁnost transl ati onal
modi f i cat i origpefanti eporﬁi@dtﬁﬁhﬁlnh@mﬂwwmewwd@aewom&amt Aegarous misiatiasy anpl e,

cl eavage, phgaphahy bRatdnRit of Wiy mRBNSAIIAN in freefwlml 84 ¢RI r@gtl&. of tl{ceiﬁlééhéde t he
sel ection of the appropriate host cel whi ch cont ai ns tg fying

enzymes. SucHclprside seeines a5 well epdbe addien gf teanjrgptiqiapd Erealatl@ eﬂhﬂqeng FleRSYs,
NI H3T3, COS, an@life- puﬁﬂéjmoﬁbﬁthg REBMbIRAt hREEES afekdchk\@ﬂl b rc‘mé BEmavyt metﬁﬁﬁ]ob&ng
term high expression of reconbliﬂant ot e| ns, xpreSS| on i

[ "é’jﬁ

preferred. XeByn iacumskilled ip dhejar FteF§ i dstspigrion B?a“t he
present i nveapbmﬁrmena}l tiqe vetighi i6 egakle of thaﬂ&eﬁﬁry phdt Itdansﬂaltioﬁam&malﬁta,uoiﬁsodfltlﬁwvi ng

anstecti on,
expresses t hegetylgamt étel esquire tlterselecpnoe sethe appmepeipte iwﬁn cellThhieh Gogtains Lbalrﬂoshfymg

acconpl i shed, hy .t r &R f&CLDBGR! bR aldSbhited 1o, CHO, HEK293, NIH3T3, COS, etc. and

are known by those skilled in the art.

Kk t hod fecti
| Ing\ggox n_g Cf?cac.)fsnel({llalft rotel G‘é: }!mgcp trlc?i{ions r}br exané&e | Y C%ef ?r%rp%mglaflﬁ r}‘l?({syj%tlon,o n, or

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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expression vectors which contain appropriate expression control elenents
(e.g., pronoter sequences, enhancer sequences, transcriptional term nation
sequences, polyadenylation sites, translational start siteg,Jugt 908,

sel ect abl e Ry sRk2n72Nd the gene of interest. The sel ect ab#J Erii@kkeks MY
either be contained within the sane vector, as the gene of 1 nterest, or on
a separate vector, 25 1.7 JUL 2006 WO 03/ 062277 PCT/ US03/ 01454 whi ch IS
co-transfected with the pepti de encodi ng sequence-contai ni ng vector. The
sel ectable nmar ker in the expression vector may confer resistance to the

I . '
R o

be cl oned and
expanded i ntmarkewin|the| expression pgcts man egnfeE rspistandedo g selectian i allae HS 1etipbly| | ow
sel ection ofy, égEaFf . tgcejvc')eftor ﬁf&ﬁﬁeﬁ%ﬁ}oﬂgsmgarﬁ% oty abhofin FBRY WiRE iHuirh bakibBBlored

u

physical attri e marker, i.e., expression of Geen Fluorescent
Protein (GERYd expandedsin gell lings. chlfermgriveby t*@émrgsmewﬁ%@mﬁlwfélem? Rithe ¢58i ng

fluor escenc%xﬁé\shh%/ Ak Sect:Ble ! maﬁ@l: Eﬂllﬁglg(anﬁ 1 RBBLY SF the nfad@r, Gk, Slpkdsdion ¢F t he
art is able to select an ap I%rlate ce type.for transfectlon in order to

al l ow for s&ireethlresespt E’é‘“"}“s(q Y 3llewi foR S‘Elfféw'é@fqﬁ"é'ﬁceéprﬁ?smﬁ e paker B¢ peen

successf ul | YubBice@s akiadbd celF@ktingXPATS) @nalyhier e the sel ectabl e marker is
her pes si npl ex virus

|
roommort bobyl ¢ Btk EbERTE 48R3 s SRR RE S IR S 8Pk en i oo
appropri at e atie For Tseyeﬁcéomﬁuhlt& ilre which thehgc[nemce obinteget fas bepelsicssssiulbsintegied.el v.
O, nornal lls c e a r f pt, neo
or hygro Wh:i;g ¢ e ‘pt}eéem St 5%%%%{ bl Enost h%i;és Qiﬂ&eqaglgﬁ hteﬂﬁﬁng{% gg‘}sg G 418
or hygr orrycmypoxmlsqm@namme Ipbqsph@nbtpaltramfe@me ofr qunbaxhpsebormmyiltbemr@s, theat
sel ectively re I t pgesent
i nvention aré® ra‘frg{g cgl?%gewoug begp %" E%g&ﬁgezlﬁqlésgécﬂgegﬁw %ﬂ@?ﬁ% cge@ﬁluncl ude,
e.g., pol yclviemlthe shctaﬂb@mr&s is dhit et} teaap hyme whigkl pander resistaneertp aelpltaxpedi es,
human anti b 4 g oTo) Ely. Fab fragments, F(ab')2
fragnents, 2%: %?:’urf l%siwgir gdgggﬂﬁﬁgﬁ% ‘a Eéactb expression library, hunman
anti bodi es (pol ycl onal or nonocl onal) produced in transgenic mce and

epi tope bi ndi Bghratloh 30ARHogie#f any of the above. The antibodies can be

utilized in conjungtion Wt nethera t echni ques | uate, for
exanpl e, the expﬁé%‘?f"(%thbtfsel?%‘g %é"‘ﬁ?ﬁ"&%g o‘f’ "l°ﬁ°e°pk5‘$1’§§%fntﬁ' ?eﬁk}‘geﬁf’?‘é?\ﬁrgsle?ther in
cel l's or di rigwhtion draalsqaaﬂcbmmtssen|bgauemvemoum|sm inkib&ites gauhele, hgvmlmmm
i ntroduced. For the produ tibodi es,. varl hqst mal s may
be i mmuni zed’“B‘SPd‘ef ni"g %aﬁ ‘W\%I ‘eﬁegﬁ“a‘ 5 4 t?mglﬁs e?l'i“bo rll‘nvsén%"iglc Chalt™
anti - pepti d&natrhmeb(ﬁﬁtyﬁragm&tts pr'pi ﬁaﬁmemaiotcg;lesarddud}ddyug zoFabwnpmmolgbhnra,
fragnments thereof . tho JFOr of an
anti-idi ot yggm%ﬂ“ggdéey eC%nal i mon%:n I pﬂgﬂlcéldqn?litgé%ﬁ%’?ﬁ’geceghf%%é%g
ant i - pept i defragmertog any of the above.

The antibodies can be utilized in conjunction with gene therapy techniques to evaluate,

for example, the expression of the peptides of the present invention either in cells or directly in
patient tissues in which these genes have been introduced.

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

purified from the serum of the immunized animals, or monoclonal antibodies can be generated by
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anti body. Production of anti-idiotype antibodies is described, for exanple,
in US Patent No. 4,699,880. Suitable host animals include, but are not
limted to, rabbits, mce, goats, sheep and horses. | nrurf- % sl o206

t echni ques |p@spBh}; known in the art. Polyclonal anti bodigs¥asos
purified fromthe serumof the immunized animals, or nonocl onal antibodies
can be generated by 26 1, 7 JUL 2006 WD 03/062277 PCT/ US03/ 01454 net hods
that are well known in the art. These techniques include, but are not
limted to, the well- known hybridoma techni ques of Kohler and M stein,

numan B Cel lne iRl R0Rell BR0R! Rired. THE tecﬁ,l?cg,leF@MP&yaﬁ irugﬂ&%nﬁt?ﬂarlﬂé e

Mbonocl onal I NMuno In C I nclu |ng
| gE, 1gM | fwwnawbtidomgbteshn tm pfIﬁ@leeimlderlst%;hpmarbB-wlhmaaomq igthpiquenfs

Techni ques gf E%Wﬁddﬂﬁ tEERAbISEY! %nﬁ&n@i&ﬁod@@%a?qgloﬁ% Gnfhu l?)Wﬂm| dhsé, he art,
and are describ for exanp 507 71 816, 397;

U.S. Pat. NOs
4, 816, 567: Blctqémg it fg@ i, fpdo: o and del gantaiping 35‘“’69‘91’1’?’62' ‘aelbi"sbg@?@am%md
5,824, 307. Aechases Dﬁﬁ@d&ﬂn@laﬁwuﬂgﬁﬂﬂeﬁehm&dlwateykthe irpih@ kRGO ke gbscied

et or m ned ity BTl ShSaPyio Npeps BraS: a8l 85 ARE6 507 b lﬁatfﬁiﬂﬁ%e No.

09/ 799978. BEETNEISS, 69@3523&18@@70%&51@2%03 honol ogous pr ot ei ns, is expected
that a certain proportion of agonists for CRF2R will al so functlon as

agoni sts of CRFIR As discussed above, activation of CRFIR induces
activati on @ksavdetddhiininx CRFR SeleetivityCr eased corticosteroid pr oducti on | eads

O ke et et oo Pleonlra Ot hcal dofviTAR s GRRE o TetBhfalt Al IEEARE, bR HILISC ©

mass or function'i Vate th A axi s.
Wien sel ect idetgrmine eging mlla!ns@festlprdcmures h&eet ¢.pdi.Hlat. Appl. No. IBREFS. rrBehallSat ed

di sorder, \é“@'ngfk ind dﬂ&HR Lr@'hglfn Q%R F%rﬂ?eﬁ @Expgafédttmgwmla {,mg,o%uaaro@;%aﬁtgl e that

t he pept| e selective eferabdy t he de exhi
10-fol d sel éartGRFR yilk gyo fompipmas agepists of CRFR R Asidisgussed Q‘FO?CHVWéf%%If!Fve

agai nst CRFZR,lDa0ivadal e K 1R sindtOh&eddedoftlcBfdrdid piddletoR ieddsS8l segdidivi ty
and nost preferably 1000-fold or greater selectivity. As published studies

have denpns mussletirophyh dp&optcasss Mowpeh 4 dagrespegn dusqlemags ¢r fupctiopés desigedribdsnt of
nuscul ar  dy sbf RRALLSo adtilvate MR HPACaxRE rvaiehcbbladtmg Batptide GBER R)r @@behta{entroetaal n
sone | evel of CRFIRa‘%ﬁiglsmwhen used g r atl (Em H &% e Et . Thus,
for the tre&REEnPodpaghiseten high i obisited o muschiandysip ¥Jf“ i BREFLledba et vity
that acti vatpegidé bese{dfr2RonSRIRI | Preferatilyithe GEftid&Rextihie noaols semchvity fooOR®RL r at i on

range, is prefe Pr.ef rabI t IS 100 e i f or
CRE2R ver sus\‘ﬂeﬁlé%elg#br 61%6r eorra c?we ag‘% 8 (l,‘ tha Ei}ll LS anz rllo?q(s:%nle%%blfye abl y

not sel ecti ve0-fott se@RﬁﬂRaudamsusprm%lROOO-f@d pr grtve:radeqtlvm)t yAgppublishbrestedigsdi dat e

conpound is h§‘}é%§ﬁqg}@§-it9dl Jb? éoﬁ Jté?&d ﬁﬁFé}eRnl I q.* %Fﬂ‘t% mu&L§P ?ysd‘&}hﬁ:p S case,

it may be nore prefera Re pepti oni st whi | e
bei ng a par tmiaslbe bepofirial that @)ﬂRFdBREPTFEt TERIT $Pmig lvemﬁ@é’xmnmwﬁm l!1»‘134)'i°é“¢1'fave a

bui [t-in li rﬂutscuiap d;;&%ﬂﬂ&?(' i) Q?Q{eet?eaMentC&rt{lﬁsglmir dystrophies, a peptide of lower

selectivity that activates the CRF;R as well as the CRF|R, over a similar concentration range, is

preferred. Preferably the peptide is 100-fold selective for CRF;R versus CRF;R, more preferably
10-fold selective and most preferably not selective for CRF;R versus CRF;R (i.e., the activity of
the candidate compound is substantially similar for CRF,R and CRF,R). Also, in this case, it
may be more preferable that the peptide is full agonist for CRF;R while being a partial agonist for
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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el evation and potential for nuscle atrophy, while the anti-atrophy effect
nodul at ed through the CRF2R could be enhanced by increasing the dose. One
of skill in the art would be able to readily deternine wadqt pigr 2006pepti de
is a full 0@0 RSGELA agoni st of the CRFIR or CRF2R using g@bdigsigiasknown in
the art. 27 1.7 JUL 2006 WD 03/062277 PCTI USO3/ 01454 Because it 1S
desirable to d| scrim nate binding between CRF2R, as conpared with CRFIR,

t he assays descri bed above may be conducted using a cell, or nenbrane from
a cell, which expresses only CRF2R or the assays can be conduct ed vvith a
reconbl nant sourge_of S g o)

nodi fi ed usi ng h%er?% 5 lt %S?ag}?g%nbdllsﬁgﬁm{eetf Edln%n%eg‘?%egzg@ﬁgfas Joﬁ’ rw se d| sabl e
t he CRF1R gERER, metaesamdqsqrébq/abovef mashee ewdycted vsing a CRFRr eombrasenigomg cell.t han
one CRFR typgich tetafgest@ @gf eraf &'tﬂen@skayp mﬂu&@&dmedt Wi & G&ERbiRin Whir&hos 1S not
of interest nust be subtract'ed fromthe signal obtained in the assay. The
backgr ound CRE&ponGels cenresingd detr frie of b mofifigd tsi9e shomolpePidi ng

el i m nati on RfmiilRios lodRRlivate @ @ihkiRe dBTRMWORER defe. NtermafivelyNif eieqBircddf Use of
anti sense, antibodies or selective antagqnists. Kno nt agoni stsh gf CRFRs
(\ggﬁ:egg %ceptorw ic

i ncl ude, buCRER &ontiks mqredhanore CBFR tyge. dheackeppupd signgler Y thg
anti sauvagi penod@f (ntdrfs? Rusi &k QeHuadte) fr&ﬂ%e&sgnﬁle&ﬁdlﬂd (1mﬂia&@daﬁCtIhNBacicgburﬂ§RF| R /

acsays are (yEPER g SEmEL bt shEe Btk cmaata e Sl on Bin whi ch
are abl e t o CRFRfvaicaNg hatoemeg@nbﬁltse afhtisaaset, agibodigtor lsdlevdienaptagenisie skxdwne d

above. Cell-based as e.the step f con g S h
express CRFPRAESPS %R?é?%kf H"Cellu Septt &8 S % Qed (r%%sgenﬁqgr%nir?fv eﬁ{énsc})&r@me nt r ol
and neasuri laglsanaregmeoaﬂt(caﬁchéledthe a@?ﬁﬁestay (ma@mwerﬁg GRER £C/FRs si on or
activity of conp f

described in theeggéc}irﬁlrmgl}vné‘n ﬁﬁe aéfg%{eiéﬁ@%g%erg?he&g&%\gﬁ%ﬁgmﬁr ough
several di kélkbased hpm@ﬂqmyl‘sﬁcmaﬁsaxﬁﬁwgkr@v mmarmbleﬁ@ diffeysatintn pEPNISHHN t he

cell type. aﬂtfgﬁxsf DR ks &e&ﬁ%ed AORNIGhH b%a I85! ifRMude the GRERoBdoh@Wing (h

receptor to si via an hese pat hways,” provi ded t hat the necessary
pat hway conpdi HFHGSQPBF&%%HIR ity atHﬁP}ldﬁle ¥F prgReatinYeatiqn of Rl anf MEasuRing 45 say

a particul &Rt étdRe ORI BE nRhSHRthe bﬁ* REbi enactiafy ERbMpa@eits vAth WRFRAN
assay can use any of the signal transduction pathways as the readout even

i f the rel edigfr! TEWMYCiPRREAEY (reatment, in vivo, couples CRFR to skel etal
muscl e at rOphy Viag d@scﬁheﬁﬁrﬁdhéﬂick@&fnb\é&ﬁon 4Baee, CRFRY fhpend toycosple thkouklﬂsetvh"el art
woul d recognize that an assa uld pbe effective for,iden in sef ul
pepti de ago%f flepent pathpays fgludine éfﬂm&ﬁﬁ’é in S9PERAmEPOR A SR PR% e t“bi‘l ‘é@f h!'@atl on
was neasur edgonﬁ}'i Satiyatioh Of CRIFFOAld vk mgreaé‘pidr‘f@.ilglﬂl‘w:@afny of h&ss patbwayn @rdvitigd hat hway s
are known | the art.

present inv Peﬁﬁsaq yg Y%/Scogglprqéﬂté aréa e[TrT,sent m l?et ;?ZxrtEcular cel typeD eﬁ]ms,d % zg];aytahe

particular peptide of the present invention for CRFR actlvauon, an assay can use any of the signal
transduction pathways as the readout even if the relevant cell type for treatment, in vivo, couples
CREFR 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 G 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 cCAMP level of cells contacted with the peptide and the cAMP level of
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be prepared and assayed for induction of cAMP. cAVP is induced in response
to G activation. Because G,. is activated by receptors other than CRFR
and because a test peptide may be exerting its effect theqougbL @¥8Rs or by
anot her nmec{igyvspgzzi Wo control conparisons are relevant lf(ﬁrmééﬁ’/ﬁﬁgln n| ng
whet her the peptide increases |levels of cAWP via activation of One
control conpares the cAWP | evel of cells contacted with the pept| de and t he
CAMP | evel of 28 11? JUL 20 WD 03/062277 PCT/ US03/ 01454 cells contact ed
with a control conpound (i.e., the vehicle in which the peptide is

di ssol ved). odifs codddfta RER' el O BR%L. GAMloRYE Which B 3L gma@ idfsbiig. cnt rol
conmpound this indicates t 5 de 1s increasi sone
mechani sm he@ensidtiserezses M) 1°‘@bﬁﬂﬁﬁéé°‘bh@“t§?\lwmﬂ°év’e‘h§ inglicaigs th eRtidpr essi ng

cell line apdngedfsfah caMipng sbﬂﬂ@heaﬁmaﬁsmﬂ& 'oalul dbn&ch%oﬁﬁa?& RXERMP 1dvBRlr bt does
not express the CRF where b the cell |ines have been treated with

the peptideCRFR expressige pelf bing a“%laé\?%ltl‘é% ‘@WI‘?/PS*%‘\?EY dheispme RECRAIR 'elopT Bl si ng

cell line rgipdst e CRER,IWHre®6th of ihk Bl linBhavel RS trén@dd wnaxwpagtmecmaaqxpttdbl s is
an indicati on thatMg gs g |d§R&evat es cA via, acti vatlw %}he CRFRs.

In one exanf)F}?tes(?A leyrtpL tthe e’i?é"ﬁ%’ﬁﬁ?& e fHatvR L thege Eh&r uct s
contai ni ng ekpies CRINE, thid $4ua Mdicuttonahaenie péptilid advatels JAMMBViY addifvation vithe GRERst

reporter genes can be i expres

eborter gencs | et grane AN RSN Pmedsed S SRPLEBEDIR chTRls cobifide

acet yl t r anstlercAd®P réspauive elemant fisked ony gf aicanietgof dgorsygmbsectaabe intropfucedtitito

hor none, fl 1 I :

Al kal i e phodisiagieiths CRER} S e sene SR, SRt ALY 1S PhBaiienl)

| evel of r epmw@nsfgme(%irm é§§¢r@ﬁﬂ. Gbm“fb‘édeqwﬁletaéeatwtboh@@?@r uprescettie
peptide’s abj elum(e %OGfeE\FFlﬁtﬁgs@eng%ld) edf%lélnﬁ’lﬂoép%e dedifw r@p&sm@ oPfRti de’'s
ability to activat R The cells useful "in this assay are the sane
as for the CHisRO Bierngptide theslews) of eaperiar |gens expietion caeReasntitatpdyfo determige thei | i zed
in the acti }5éﬂnhé3£‘ab?l§§ AYiRerEE AN R £ RIS ASterRiire YR TeptRiRRabiBGE Bt thihi Ch
gives a statjstically significant response to CRF or one or nore CRF
analog. In &8&Rtion to wusing cells expressing full Iength CRFRs, cells can
be engi neer ed V\h'm&ceﬂmreﬁﬁ& @B&?ay aﬁ:Otﬂé 8dmidi A3 Gort dﬂecmmu@i Ry AgscAtelRi N Of
t he receptor coug ed to, P\/ nodi fie bg, contajn,, aiorter

el enents or 2pYei€ ?"‘Btrta‘tft“lb?/i“f'h o ’b'ﬁ‘%\?‘itlﬁ 0B AY5PIS PFFLCrabR PSS £ Pcém" Y type
CRFR or CRhwRich gizessnitistically sigeifitans eshohe taCRF prant e mor¢ €BB hitalagg In addidattbvat i on
of the fused SR t ei n bi t he
fusion prot et %P l@?smganu ] "%8’ & I’ecﬂ S har??g rcaC&RE/EcQ %r 8rbl§;§{§ 389
(1999). The couditing dhdightd Fibding qtnmfneofatbb yecpg s@upledaton enblaysicgfy modified to
characteri st gpsqﬁ ek e
response by J&Eﬁiﬁ—n r?’pqﬁﬁ%ﬁm "*“’52‘21“%55?”? hﬁg Pﬁ?enga? é’ﬁ%léegﬁdrq g strong

i nduct i on ofr GRIGREFagmepisan berfusgd ke Gf@)eﬂaresumg nmcuwaqm of shecfused G-prefginmon (b) G
proteins Cagé&ts?blﬁémg B HREER f3fioWof e FdSfoRprotefnC )siderl) RO o EHBlds PharRERNY| V!

cycl ase; (d)
Sci., 20: 383-389 (1999). The celis 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
c¢AMP 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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a high level of protein kinase A, (e) a low |evel of phosphodiesterases;
and (f) a high level of CcAM response el enent binding prot ein woul d be
advant ageous. To increase the response to CRF or a CRF ahdl 8§ 286st cells
coul d be engiyiggEes to express a greater amount of favor ghfgefaGiors or a
| esser amount of unfavorable factors. In addition, alternative pathways for
i nduction of the CRE reporter could be elimnat ed to reduce basal |evels.
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Phar macol ogi cal Activity The pharnacol ogi cal activity of the peptides of
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exanpl e, no -Uﬁhy or hypertrophy include both in
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atrophy. In uyhgt puBliARAES rogéduﬁekqﬂo%@npmmh@ oﬁ;kagﬁmusei@ qtr&&pmypm&;{ﬂﬁt art.
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1:91-99 (1991), Maywisnidediobs leéEtaB'&nuﬁ:le atrobli}' e tkh&mﬁﬂxl the aﬁ)eVSuch Bioﬂﬂls are
24(3):166-174 (1988), Chrom ak,

ol .
Anim, 34( 9)“"58@1?" f@?xa'm@%yandgwa%@ﬁ 5" V‘”@*tz"'aﬁw 51‘% 988@ tVraadewﬁh HE%
Bi ol . Ani m gt 330 BioneoRmfz6 24 (ShEA 1)91-9P€1990 ¥ andentiurgheHLH @lal., InVitrdBCal Deﬁhem

Physiol - 186t S5heink ot oAk i il AT PR vt i e
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Agbenyega, EP"?%(@Q&V\@PZ?% A.C. Conp. Biochem Physiol., 102A: 141-145
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Fitts, R H gl de@énbcd‘]m tﬁ@@llowxﬁEYe?ér&Jces: %1%94@119533 Arlﬁ&ﬁn}m Mgﬂ aﬁ%l‘ , P,
et al. Int. 103: 45-6 Geront ol .

J. .
A Biol. Sci S0 N@d“o“ Qé’|79)' A%Y’llﬁ’ Sports 1‘(4979'5)18 142- &ZIR%) LH@elgreétP' la“dﬁfsﬁfﬁr' cdin.
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Sports Exerc. 'E 983 i el paorts, Exerc.

357107 206 Hriisbs JORARALA L OO0 MhORES. Pt SihBedh s o it SR r At o,
These nodel $1g9opc1=1uda,nmm J.eAppInphyBiol. 10004651963 (1486 BxemintidPice dl. Ai.Uoplay such

as casting il g d S 1S} 10 onpl ete
ani mal i mobi": za‘{; 3‘(’)33%‘351%?)?3%(:2%5 Jrg\?f f"%l 4 "r’} o Me?sc%uﬁgﬁﬁ%lf(%%gr ve
damage i nducﬂsd( &G, ephly Pragc Clid Biolf Res., é39a2ﬂb42@ (1ﬁ&’lr)vbom;lr ., and €rolinick, Pd3.

sections of JaryeSpoieh, 192 mt(g;s@psfobm%@&%&sFc,t%;tpﬁgwlszﬁ' on to

nerves and infection nérves Wt Vi ral acterla ryotl C

i nfectious &P myéreqeé agjfalg [ferdbrspmedelsrgimica @rdiats- dihessprpdels ingludeel éor

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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application of atrophy-inducing doses of exogenous glucocorticoid to
animal s, and stinmulation of endogenous corticosteroid production, for
exanpl e, by application of hornones that activate the 1.7 JUL 2006

hypot hal arru%(pdsyogizt,fry adrenal (HPA) axis. Model s of Sepsi:érfh%%&%? atrophy
include, for = exanple, inoculation wth sepsis-inducing organrsms such as
bacteria, treatnent of the animal w th i mmune-activating conpounds such as
bacterial cell wall extract or endotoxin, and puncture of intestinal

wal I s. Model s of cachexi a-i nduced atrophy include, for exarrpl e, inocul ation
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of increased vat.i on. of t 0S | i,
rewei ghi ng fol l o%ﬁb nggm%’?sogsl?glegh’ﬁsﬁlﬁﬁype FaECRHY °e(?é?1"tamp q%?lf 'ﬁqua(ﬁ?ffrgf a
muscl e whi cHindbtmegé bedubwdeassetiof of theappising limbere wa gldagfaliwing 4 dioseaelly use of
sel ective J.nactd vat | i

MY 2da 1‘3% ggtk‘l? (1)'&%%%{9& Btl a ﬁlucfggvh%g%ﬁoé%ut Ielg!\u%é b tr gﬁ n%rvg %ﬁ’e,e ased

conpensat ory I Nncr ease I zation due to In

| oad pl aced iesreasedasanfsebativamecleqdng trinactiyatipn plesyhargisiig Musdniege aempansatsfy t he
gl ucocorti ¢tk @ihBr .&ku&@qarsae GitoBlioh i 46 Ancddab QAPIRYe pladehi &nhé Gfhs @ bR
atrophy nodel's i ncl'ude the sciatic nerve denervation” atrophy nodel,

gl ucocor ti cdvpRrrapiyEeselting from Fynova @b the shiseporticeid fiey elusagortiseiddfidyerd @trapyophy

nodel that q:rréferredemmb%phﬁ nﬂdaa; hediuddethei deial€! RWe ddAGrvatioh amoghw%ua
denervati on atroph i nvol ves anest hetizing the animal followed by

the surgical® q‘%ﬁ?ﬁk?%‘ﬁ"‘éﬁuc“é UroBhY “’Q%n@ﬂt‘hﬁflegeic‘lsﬂ%% disyre ﬁ“PBth mggdel |tht tares ¢ at i ¢
nerve, e.(g. ,detcAbddlif furthd¥Qetaibbdladt.i C nerve i s isol ated apprOX| mately at the

m dpoi nt al ong t fenmur and a 3-5 se nt is renove Thi eneyvat es
The  Vover hind | MBS oUPSgsIr s PLLTIPRY RS Hvelk® Spfous e bttt (BN EL

Typi cal |y, ihsrmlersu@tcnlcmmtvm df b eholei segapest of eirer ihsﬁ'gls oileﬂ’ttcxannhamet.egolnmwhde
satisfactory notio

sciatit nefva i gﬁatecﬁ apﬁgé)rclmgte%[ th%/ Imlit:{ Al%rgqge;’_ltre&l%r a([lTb 9'5 rxﬁm giment 1

Typical ly, i'nuntrea enerva nusc es i s
reduced 30- 5e%oved nThindeseriasds|tiplpwey hidd limb maicubw.re rewgltinpini atrgphol ohthesg anusales,  t est

he gt des_ar el MRLCARE & end bicoYerhdih G Heh Wack fo HbviBORLILRARY SrolidH SO
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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of an osnotic mnipunp (e.g., Alzet, Palo Alto, CA), to determne their

ef fect on denervation induced skeletal nuscle atrophy. At various tines
foll owi ng denervation, the aninals are euthanized and Iowb?.mégﬂnmscles
are di ssect @) fsap¢4 y fromboth the denervated and nondeﬂ@ﬁﬁﬂ%ﬁg' egs, the
nmuscl es, cleaned of tendons and connective tissue, are wel he extent
of atrophy in the affected nuscles is analyzed, for exanple by measuri ng
nmuscl e mass, rnuscle cross-sectional area, mnyofiber cross-sectional area or
contractile protein content. 31 1-1 JUL 2006 WO 03/062277 PCT/ US03/ 01454
The gl ucocorti coigs i ggs*e&&&toﬁtlm %ay HIHG! a,daxnollme; htﬂe agbatibat ion of a
gl ucocorticoid to the test aninma of dexamet hasone in
t he dri nki nglugesorticoid toihgiteshaninpal, &gy h%m@a@wof%rwrheson% Wethe degking pagr-e mass

is reduced 3Qpeffip fn%lr&wd ragimtas ”skgémsm&f:le 68 pRLRA 30567 Il BwitigSbd @a% srn
Conconitantly with, or | ow ucocorticoid adm nistratign,

n

pepti des ar dexamihaTRs ‘é’f"é‘ﬂs“é“(@ C%B‘S?"i“ﬁ‘]"é(d’{“iho?f feljoving %WWG@&Q“’V‘H‘?’?}@PW to
determ ne t h&t f,epueésf@@ﬁdnemstgwsgcey Edj&ﬂbxdoﬂ Bideaakhoskmtusionlto Ba&ERIMR tidi Ophy.
At various tines fo lﬁlg &% go o1 cmg admhnl stration, the e@<tent of
atrophy in tHEt P & ‘é°8“ & elgfal, sl aaPhyy o Xy YANRY S8BT LOYSHME he
denervati on gmaﬁt@hlcoﬂf'ﬁnﬂrﬂg'atfbﬁsﬂ\b nagteﬁh sfusephyt ino(hb \affeapademudcley 6 wedyzelast | Ng
one hind | eg. 2 g %d m. ¢ k}nede]knee down t hrough the foot. Typically,
nuscl e mass F%‘"Pc C?B%V&g" T et en days of casting. Fol | owing
casting, test peffh¢dgecastngalisagtrirophs trede dnvolyes caytmgbnedlmddcrg df yn animal ifromaolhes

i nfusion vi f Al to,
ch) todet e 0 R Eh i@l TRRuRS BRkleidt kTR Ridair o 68 of G,
atrophy. At FeHewiog sastidgrgest pqmuleewrmginm@gerechbx Ff’dﬁjmﬂt WebYesan@mousOfnfusm M8phy in

the affect eqnpligelones ansosﬁslﬁlrmg.ﬂn@@ 20 a8kl ph@ﬂu@@.vﬁ) Jeeﬁmwmc.d@f&eraﬁqsgl on
nodel . Bone activity of the subject peptides can be convenijentl

denonst r at edfagiiag guce Slﬁé“é"éy‘“s%@%*ﬁ’edmt yripwdimet fRllowing lsstcpsting, "P%@‘“’é‘hﬁf ect

conmpounds  t QurhplyLeRS KRR RustiRs Hﬁﬁlyzéﬂaa%%escﬁﬁedQWS fdr bhe denfvationanaakle Of SUCh
assays is the ovariectonm zed rat assay the qvariectornized rat assay,

si x-month ol d ratBQ“"a?cé!V‘Q\/‘grﬂ?eest‘}PJS‘fhPE@ﬁes %?gé’a converigply, demonsfrated; uging 28Ty once

a day subc utcﬁngﬁwsd st Wietabiliey of @ tsuljELoPsmpdtnds tipiacteObIRL @blinaE) naks, bh@nsdyudy,
bone mass angd/ or dual energy x-ray absorptonetry

(DXA) or pet PHER fss&‘f&éﬁst“’(st‘%‘?? %“%%‘?%ff%"’%?ﬁmm aphy (pQCT), or mcro
conput ed t onogr aphh;he (omzitgtomizelll rhteassant sixsabnth olltrett e omniictdyiaedyiaged 2 months,

hi St omor PhOTEY oy 6303 Be KESLulchadBARAN 4 B8 LAISLEAI ok Bord Ui otdRd

formation. COnposi | ons er as I's 1 nv I'S conpos t| ons
whi ch conpr itwee mags) and/og dérgityapat ef Meastried dy dwe Lawergn fx-ray p‘@pﬂptmtrb@l(hborpr esent

invention; glfpHefl q@nfBe TaaGikd 6RbdraphR GRRIAD, 2 nBcrb @EhpuBi - tomography (mCT),

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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St andard pharmaceutical fornulation techniques are used, such as those

di sclosed in Rem ngton's Pharmaceutical Sciences, Mack Publishing Conpany,
Easton, Pa., latest edition. A "safe and effective anmount ™ Trellhs anmount
of the peptéduspkanihe i nvention sufficient to significanpdpusdgisse a
positive nodification in the condition to be treated, but |ow enough to
avoi d serious side effects (such as toxicity, irritation, or allergic
response) in an aninmal, preferably a mammal, nore preferably a hunman

subj ect, in need thereof, 32 WD 03/062277 1.7 JUL 2006 PCT/ US03/01454
comensur at @oﬁ%&n@ur@ter Fie %”?JRL@QQ %Béfﬁ/rirsk sfl.ﬁ.or %erp w0 YRe thahder tdpaniFBNNET
of this invention. The speci safe and fective amount” wll,

obvi ously, ueestioni {The specifict"safe efrdseffea‘s"etaﬁ@“lﬁ I”tll obYiaysi Sl YthHCEF A

treated, thgs pRYghicakr SRBELT bRy eéatédhﬁlewmcep&mdﬁ.h@ oflthe alibj@A, thoduritiorat ment ,
the nature of concurrent therapy (if t he specific gtg?ofrﬁe for to be

used, the ehieatmentdhsnasyreqf cqqﬁéﬂ%r*\ﬁﬁﬂ Pf gnyyithe $pgcifie gp5a & ‘ff -and t he
dosage regi mRNcafRs emfdyed| e sbIuBiliGONAS pdptiddthefde afidkihk |doshgt Fegind dasitedmay use

the follow ng teachings tQ deternine "saf effective ampunt” in
accor dance %?’t %‘Emfig eﬁ‘?e ﬁ‘H&&rﬂ’ p’ﬁr‘i’(’?t RS HS%@?‘QFW"@F%F ey o GT R Al
St udi es and “tagy/ aldapfettiye Rmotmt & &pormewitﬁ’nl&qmsauok\&nnm d SpilkeieBy, ¥aoidkee 1984,

pp. 7-13, 54-60; ik ... Qlide.tq O in I e Lt d.
New vor k. 18dncet syl tiiie el Hrglofos. Roigy bty g LG o Y g rC 1D

Phar macol 09364-6Q;cSpEldrB Ghitle toeClini3nlErials Rusen@pess, LBo Neororlkd. 98%H, pg@g% 1011ng33 T.
Spei ght , ed u r e o Pringi S t f ni cal
Phar macol ogy and “ézfegggesugll%gmq%ggﬂdp logl;vgldrbﬁl girtrtge gﬁ) E‘{ Elgnﬁs&ﬁm 98&#{’)
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General Phar, i’ﬁﬁﬁrﬁ %X ’anﬁ?ﬁér&}gﬁfcs \éﬁreh AGsilliahENd ¥@ilkins, BalGRore L1987, 5-58G6; R.N

addition to ect he conpositions of t he subj ect_invention
contain a mq&an%cl’elﬁaffean4§ Mé@@bﬁl%@”éc%l&‘r inj GeperalrPharmesoiggy, Springer-Verlag,

" phar maceut inea!vork, qmeﬁ,t ¥ carrier,” as used herein, nmeans one or nore
conpatible solid or liquid filler di I uents or, encapsul atl ng subst ances

whi ch are sui tabF‘badfltS‘P“ 5R41hP AYRiGcE BEPLidsy the somppsitinnsyl|the sybletoip ¥ | Hlrfnal |

nor e pref er pRkrhacduticalyTBdeptabRcatr@r. MThe mafnhahhﬁeutlcﬂﬁ'-amﬁﬁblb @#reier(1, as meezalns t hat
t he conponents, of the conpositi oq)he ar. € Eggf& i “E comn ﬁl h the
subj ect  pept"PEE; MEARY O I OB PYLAEY) ?r iqiid bligr qujpe ifé’rf CAPRIIng FiRF ancfss no

i nteracti on vitivht arsVBuitaile $orb@imitidiraddnl ty an edinak ptelfeeabiyh & mewoo@l) tnoteaprefefably @acy of
the conposi t| on er .ordinary use,sit.uati ept abl e
carriers nu fﬂﬁ’ i éompaggle S ?elreC“Il "ent. '?srh?an tﬁ:%&g?n %ﬁ%{r tcrﬁlgws%ﬂp ?ﬁ:ogll ently

| ow t oxi ci twetaapar&:mdibmngdmm@lﬁdtva!bltla sfilgject paddm mdsmhamlmﬂhet.mimnmmhal
preferably Qtsx% 'no 'iérkctiBh %a?gv@th{!l¥ub§tamdﬁ§i&d&@'tﬂgpﬂafrﬁﬁ&ﬁigal eHREG cﬁ”)ﬂ%”pl €s

of substance can serve as pharnmaceutically-acceptable carriers or
composition under ordinary use situations. Pharmaceutically-acceptable carriers must, of course,

be of sufficiently high purity and sufficiently low toxicity to render them suitable for
administration to the animal, preferably a mammal, more preferably a human being treated.

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

the Tweens®; wetting agents, such sodium lauryl sulfate; coloring agents; flavoring agents;
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conponents thereof are: sugars, such as |actose, glucose and sucrose;
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adm ni stratiQn, 385 rgida egu%a(;fll;g 129, phar maceuti cal l y-acceptable carriers
wel | -known in the n% e use hese include solid or liquid fillers,
di | uents, The composmons of this invention may be in any of a variety of forms, suitable, for

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

in the following references,: Modern Pharmaceutics, Chapters 9 and 10 (Banker & Rhodes,
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hydr ot r opes, surface-active agents, and encapsul ati ng substances. Optional
phar maceutical |l y-active materials nmay be included, which do not
substantially interfere with the CRF2R agonist activity of7tJit 200fti des of
Formul a (1) wol@3gepmpunt of carrier enployed in conjunctig®riibsiidshe
Formula (1) peptide is sufficient to provide a practical quantity of
material for admnistration per unit dose of the Forrmula (1) peptide.
Techni ques and conpositions for maki ng dosage forns useful in the nethods
of this invention are described in the follow ng references,: Mdern

Phar maceut i ¢8itor&Nomd)erisbedmaél all PRt fricaBDERPA RS ms rhbleds (1941);200 Gnsef\O

03/ 062277 PCT/ USO3/014 4 editors, 19%{2}; %iEﬁbergﬁg et al., Pharmaceuti cal
Dosage For nesropseifonta Prarggaeptical Rasage Eatrs 2diEQiop (946X on t o Phar maceut i cal
Dosage Forns 2d Hdiibusosral( d@dge) fornvakarobis u@e‘dalmcﬂiﬁlﬁiggﬁlclﬁ @blis faas dsetablsied,

i ncl udi ng such tab at's anu es

powder s. Thé%pes“lcsgf‘ a%ra[f“gersnasmacbgg‘p e, Th s?é 5%31 |"i°’/°ea safr?oﬂlnteq{rleﬁtévﬁal ly at
| east about abantanakaliy af leasabbopt 5%omdamfﬂabw5ﬂ/omcababdﬁ% t6 Cbput GO %, lvé the

pepti de. 3' §la3, CABIRC R WL mﬁq GO fhublel (et Soned® A G- L&tORfR.
sugar - coat e |1m coat , e conpreéssed, containing suitable

bi nders, | ulseatedantos, myltiplgenompressedi §Pﬁﬁlegl|gatspmleadew@§; lubtiesnisngditugetst s,
flavoring aq%n&é%ratfng%éﬂw(éusmrggag@&@rﬁasmﬁgﬁ o) AR ducHE et dnkiChHihgoT 2l
dosage forns 1nc ueous solutions st ons, suspensions, solutions
and/ or sus péﬂ@its@n§1@%mt4osqsf carms; BElud® aesopE SYBEQIEN $ Y pighty [SEPENSGRS,

ef f er vescentsolubRRal/et §u8pkhsibRGaRdaititibld B6mmbRBIH&G{demY ASMRAG alll st egen and
cont ai ni ng sui tahbl e sol Vﬁtpt@ gq}éoreservatl ves, enul sifying agent S

suspendi ng RGEAPHONSGIEPONS eifenieren gtiesnedagune sagblr g sgent s
and flavori pgesaganes emlbiefyipf agenBe Qidpdnainl | agerts; ARPnaDbeeeteaE®, Beltisdladeats] € for
the preparation of unit dosage forns for peroral admnistration are

wel | - known °RIOPARA8SPY ancrligyPUREAZER; cal |y conprise conventi onal

pharmaceutically Tﬁopﬂaaﬁmhjneauadwapmﬂrt carrixs suitatsle for the prepamdtion oSunitosage foahsci um

carbonat e, Ordﬁeuorﬁl ad lsg'zr&wn ate we Icwtvr? li thL %ﬁt Fafted PﬁlCEcl:lFl c!o%'lnlggs%edonvelnp Clilgl.r s such
as starch, g% {I n and Sucrose, st n egrant S Su rch glinic acid

and cr oscar mbirogeutidalipednpatities adjuvetts as invetgdimentyl Fuchsise@lcaine carlxine@r sodivaci d and
talc. Gidantg,sHc ']mﬁd?no?' \RgtSs%”an‘H' e, eQesub't? & dofen! @&Erﬂhﬁmf l§ ose;

characteristics of m xture. I ng agents, "such as t FD&C
dyes, can balisindegenitsf syeh aaggelaraémfe am@we@atcmr@l%ﬂduwca\mwchglsage@msym such

as aspart amgye,JRCGHAE afd AE RN WlidantdP SRRGE '31‘11&;:1 aiGad &k Ué t.lsetl lt@-Wr&e fiewe
useful adjuvants for chewable tablets. Capsules t p| cal conpri se one or

more sol i d ¢hirerisristicsaf e pygermiziyisy Eolonprassit 8tch pofic BR&E arqwéﬁ* betdgidprent s
depends on sggRREaRl Y m&sm&kea@d lfmmmgldgan; aﬁkl@ asC& z{n;ama,ndac&ﬂﬂhf ki) [ ity,
whi ch are not critica rPOSes of E ﬂﬁ jeb(it %venltltt)n i nd can
be. 1 oadi Iy RERRET A EHE GproEs At i FOGAE: L Eheie e, Copeies pical)
comprise one or more solid diluents disclosed above. The selection of carrier components
depends on secondary considerations like taste, cost, and shelf stability, which are not critical for
the purposes of the subject invention, and can be readily made by a person skilled in the art. In
general, the formulation will include the peptide, and inert ingredients which allow for protection
against the stomach environment, and release of the biologically active material in the intestine.
The peptide of Formula (I) may be chemically modified so that oral delivery of the
derivative is efficacious. Generally, the chemical modification contemplated is the attachment of
at least one moiety to the protein molecule itself, where said moiety permits (a) inhibition of
proteolysis; and (b) uptake into the blood stream from the stomach or intestine. Also desired is
the increase in overall stability of the protein and increase in circulation time in the body.

Examples of such moieties include: polyethylene glycol, copolymers of ethylene glycol and
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general, the fornmulation will include the peptide, and inert ingredients
which allow for protection against the stomach environnent, and rel ease of
the biologically active material in the intestine. The pep‘le?deLoimﬁzornul a
(1) may be wianierti y nodified so that oral delivery of theru@etisyati ve is
efficacious. Cenerally, the chem cal nodification contenplated is the
attachment of at |east one mpiety to the protein nolecule itself, where
said noiety permits (a) inhibition of proteolysis; and (b) uptake into the
bl ood stream fromthe stomach or intestine. Also desired is the increase

in overall $ipfkde fgty}folckfarbb%eﬂn&meﬂtl&e&l&dtrdnﬂﬁily&ﬁ@ﬁldoﬂolppdlﬁuﬂyﬁiyl‘relﬂloﬁd di@ in the

body. Exanples of such ietjes include al | ymer s
of ethyl ene p@l”g’ﬁ‘éﬂe Neymagketph, J3 dppl. 28‘@@3"' \M%éﬁ%@%?&%ﬁﬁ%&?/"&iﬂﬁ%

propyl ene glyedaie pdipiBapysmichyill polgtl|3i6-timecandd @xdferea forppHayticeuital akagahsl

pol yvi nyl pyrroll one a g ne. Newmark et al., J. Appl. Biochem,
4:185-189 ( 1%¥3%d aveys,arp P 6‘7t@%§¥g‘y‘i°kﬂ?lete°5ul d be used are poly-1, 3-di oxol ane
and pol y-1, 3, 6-t Tiexocaine of Fieefecmayebe fhe rstopachy ﬁmmﬂiimeﬂtinusthgét}odamm. thadi cat ed
above, are pol th I I T, C 0, be the
stomach, thé?s rytl] egjgl? °¥Qh% l?rgmn?%n e(r%'t'fm lehgl t%]L g‘j‘?ﬂ?\sejr‘r’]aﬁagire eum, or
the large i mhe:stmhewt @m@l\@kmlth%@lomwht et veill trelpase they matprigh|ie tlieoqlwmnammsns

whi ch will @R&wtg}esiﬁ?fﬂle Yifestind. I‘r&@raﬁgf QRErEIBase Wit aviill kile dEIBEGAS BrilcR®s FBGHAR! 1D

t he duodenum or where 1n the intestine. Preferably, the rel ease wll
avoi d the demdtoameng pifhesiby gEqtastior of; the peptidarior Mariah or Py Fiess Of (B¢ piplagically

protection qt:mrenﬁteﬂgla duoﬁlﬁhm&maémvﬁmxaenpsucms ih fle GASAAOT  he bi ol ogi cal l'y
active material beyond the stomach environment, such as in the intestine.

To ensure full 95% enspre Tplbgastiic zesistancena £QaLRG MEeTRIPL Wk l5a%t PHO Oa‘t" p’feg"érﬁ pH 5.0
is preferr e%xamﬁé@%eaﬁoraéonim 1mﬂgre@mmnaua&arséd asngiieaidicaitihg adkd@llulaee used

as enteric coatings. are S e t itat )

hydr oxy pr opy'f§fEt H?IP%I&?‘F Lfﬁgjg)e L‘BE‘PWQFC’SY ‘?Y-]ﬁ%ﬁ ”E}f—'M?ffP (%&%H

pol yvi nyl a&HMﬂ:Pesqo tpblbah)ataeeta(tpmﬂ)a,te @VNPH FutirakiB CEID, Aeq;uabxm, ndl,ulosae:icleuateose
acetate pht t dr. i

coati ngs ma alat zCéﬁAE?xdragEUL Ea?’! %‘t “E(Lagril %l?aglfheé coos%tg bL% goal-lqﬁ%gude
liquid sol utfilmsns enul si ons, suspensions, and the like. The

phar maceuti cal | ypasﬁaf&h@a fonf Ald b hahaagamoﬁs, f;mslaas,ea@mlb& Nr@fneSieh
conpositions are we In the art ca onents of carriers for
syrups, el i xihe pharmaeaytishltyrasceainble smgewhbi%@r PliGPRE#“GBIQf sich geTerositiops preayed| |

propyl ene glyeol m ue%yeﬂypx n%&ﬁpogérymlcamérk B s fhu R UGHRS BmulSiBhdint Qlspedfiehs Wat er .
For a suspension, typical suspending agents i ncl ude ‘met hyl cel | ul ose,

sodi um car b@ﬁk‘gﬁ‘ﬁé’t*ﬁw &!@thlpf@élenwmblRomthﬂee%&fol ﬂlﬂ%}@é&%{?ﬁ? hsodital ¥Wdi um

al ginate; typksal Féeht smnsnﬁgawlsallsa@bm bgaits t tl0dea EthPO ey Rtdsd) adodiufm0;  and
typical preservatives include rrﬁ paraben and sodi um benzoate. Peroral
|'i qui d conposiberyonatylnepjiuiates dvieditt B ﬁ9lorteg499nﬂrr@mb sQdiyiwp alsimates tygige Hvestdng

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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sweeteners, flavoring agents and col orants di scl osed above. Conpositions of
the subject invention may optionally include other active eq&f yon-
limting exanples of active agents are listed in WO 99/152%’8.J H@

conposi ti onwouwseénty for attaining system c delivery of theesudasess
conpounds i nclude sublingual, buccal, suppository, nasal and pul nonary
dosage forns. Such conpositions typically conprise one or nore of soluble
filler substances such as sucrose, sorbitol and rmannitol; and binders such
as acacia, mcrocrystalline cellul ose, carboxynethyl cellul ose and

hydr oxypr opyl _rT'ETl_hydorr(faSJdubHs(b‘Sﬁus {verdian can alkdiby idhamtsﬁ:edsamusanes Sub_]cct

colorants, antioxi dants and avor.i n ents disclose so be
Coc uaed” 3681 3 Mo B0e ey S O B9 Edesftoh hadne il S SPtheBaie o
this invent ilme mamheaktmgbcbearachmd'enwlgr\ed at‘ppicical [An éxamplesefby edtable patcg by
t he direct r it t & &

epi thel i al ;%ﬁgélgr o?scrt’l?'ue e"ﬁaéj '?m AC?P ﬁ?aﬁg gngfﬁm 103&\‘}?% aﬂc &@ﬁ On,&
exanpl e of mchﬂe,tfextﬁxannﬂa,tlodmns,eqmphxs,@ahmonsu geldad eolidse Thesa tdchSI coRgbEIdNs
Application t | g anpl e,
| otions, cr gé?eribﬂ oﬁ'h%{lls%%éa%ﬁédljezfegnggmo'l&?g}g Qﬁfilﬁ('g%gatag&l?gal r‘é)%éﬁaﬁ?ogg
prefer abl y él@mpﬁhogtelqa g ab@téﬁhd of tlfecpeptidec &mhlntcarrww@r ltgpicai adf@alétfatwbout

0.1% and pﬁpﬁff&z{@b}e\hamf PR MAUhe 43R hOa 2BRMEowR RIMOfind kasmmgl EfovedWyt abl e

carriers for topical admnistration preferably remain in pllace on fhe skin
as a conti nlﬂﬁfé@“f‘f"} ﬂ'i‘%'?%l‘%ﬁferbéﬁe?@allye%ﬁé’d‘ebv °r%i’é¥°s‘5|“?'éfel 29, capable
I mrer si on i Bf WabRg- dﬁm@a abd MissdIk @RFdih Eihe |1§3p9¢legaml‘§e | ArrRAt MAye iddiecapabl e

of having di spersed di ssal ved t herei f atl de. The carrier gg
i ncl ude ph&P‘H’&E@&‘f‘ia éFTcﬁP‘é‘Z‘JﬁéﬁPﬁﬁPt@ fifigrenthickening, pagnts; splyents ARd:Kigni ng
agents, sol vieots and the 1like. Methods of Adm nistration This invention

al so provides nethods of treating CRF2R nodul ated di sorders in a hunman or
other ani mal subject, by admnistering a safe and effective amount of a

peptide to ;ii o(ll sEglject !he met hods of the invention are useful in
preventing St8ers described above. Conmpositions of this
| nvention can beaﬂgf{'ﬁﬁhé&e&&hgﬁ?{i C:ﬁétlmé(ds £ Yl &kﬁzﬁ' x!n%(fgxag bR Gn

application includes any net |ntro ucing a Fep I Formula (1)
into the thymsaneer offer pnimalyyhipet, by yiministeringza saferane gifeqtive amprst plad peptidento

treat ment ofg,;f REdirRt @hé nRfolld bt i dnventiontarALRAE 3 preP@itidll ofttreatinp laisBribaC Ul ar,
transdernal, intravenous, intraperitoneal, subcutaneous, nasal, pulnnnary

subl i ngual , dpssibedaboven g oral adninistration. The speci fic dosage of the
peptide to be adgbmpRitRhE® tAS WRntioA%arl B fdwimétered t6fically or systemically.

Systemic application includes any method of introducing a peptide of Formula (I) into the
tissues of the body, e.g., intra-articular (especially in treatment of rheumatoid arthritis),
intrathecal, epidural, intramuscular, transdermal, intravenous, intraperitoneal, subcutaneous,
nasal, pulmonary, sublingual, rectal, and oral administration.

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

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

subject locally. The amounts of the peptide to be topically administered depends upon such
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treatment, and whether the treatnment is topical or systemc are

i nterdependent. The dosage and treatnent reginen will also depend upon
such factors as the specific peptide used, the treat ment 1indilcdon, the
ability of besb@pts de to reach m ni mumi nhi bi tory concenrigmisoffigsat the
site of the tissue in need of treatnent, the personal attributes of the
subj ect (such as weight), conpliance vmth the treatnent regi nen, and the
presence and severity of any side effects of the treatnent. Topi cal

adm ni stration can be used to deliver the peptide systemcally, or to treat
a subject Lagal JstmI&%ﬁﬁ{TJﬁL{gﬁesan@flocﬁm R i9&e th Be BCarbd eCRMpYsitRMANnAI St er ed
depends upon such WO 03/062277 PCT/ US03/ 01454 factors as
skin sensi t Fagienfif apy)f@ bs administesad; B particylappapHidsigde pamipistareda a5 wel! 3% 18
conmposi t i oNpAfichlar Gdofdeflo bd freAdydndt e BReRABIWHicH SEtetlic (ahaispiguishaiufran
peptide to be adm ni stere as well as the particular disorder to be
treated andlocHEelieetsardesitrduni ch system ¢ (as distinguished from |ocal)
effects are desvrredpeptTdee opampd pdest mfvembe cm esengetddnwedptmﬂmlocatmnbewhelarget ed
to specific | ocations

usi J.gands.
For ex arrpl et treafrgent fs d)ﬁesd la' %stqr%fgn%altdga{l ;or exa le to ¥ocusda g%tl&eatﬁ%%ét qgcdpl)aép tide
i s conjugat &yitrbphy,al‘ns I&pﬁdebs)dyyuugatedfto axg:mahd:dytoh&nmht thdmoé whick 1summunm€£act ive

wth a skel et n]’é?a?mﬁ cmah%l: as6}§%eln§ral§'§.[ﬁ§ér?[%cldylv glg T il tfn%héaﬂ@ aﬁso The

targeting I| cana Sul or ar tor ichis
present on b«elllealdlsum!mcﬂoea reﬁpatort\dngempmgeﬂtlogakﬁtal\mw% @ﬁé@fﬂq‘m%&%f’? reacts

with a markgp:fgQ ec&'&@l &I:t? ogled n&aﬂ&gﬁf' th &6 GRR tf?ﬁle 'éﬁﬂd: usde tMQRkRs T

coupling the invent |o npound he targeting ligand are well known and
are sinmlar C?U@l"%ﬂib%@"ena@s@mpﬁ@é “b‘é? Bwe?‘tﬁrhgé&?ﬁ? Y"‘H'gk“PB“ andrarg sipilar fo oS5t | de of

Formul a (1) gierhelBeldfor Bduplieli€shmir@ @ control l ed rel ease. For exanple, the

pepti de may be adm ni stered usjng i nt ra\/enou i nfu | ant bI e
osmotic punp, a AtPeRiedEFermulady By be g Mﬁ%@“aé‘dﬁ%‘?ﬁ%’ég gg’p%‘?m‘i’ fij ection

contai ni ng @heblieﬂdi@ gﬁa@dﬁhhﬂnm&ﬁrdsﬂk intra@nowst ﬁiﬁﬁlormiﬁi etﬁplmftabaaddifmmlcs pmpt, aon. In
one enbodi nent

La
Appl i cati on& a‘ﬁﬁe"@}rﬁ"ggll'lpﬁ%mﬁe F@&‘E@“"é&%’%r"éeg““ C@&’&'“ﬁﬁ{’ '8#8"“&?*’?‘3 S 4y -
Sefton, CRCor @hdrﬁnodﬁ&ff adiBhiBaidn. Ell"tge pmﬁ.dﬂilﬂiﬂﬂ. a(pﬁlﬁﬁﬁl)ly beBusehlvmet eebl., ads.,,

Surgery, A;rfg‘S% ﬁ a tbns Ortlon?rolledt Re se’ CR Pres 0%1 R-Jatonlvﬁdlcnj (’1?_7:i; :'S'eg’gn4 58%289) '

| n anot her Herr e et s can anger
supra; Seft ahi. Rkﬁ)&ib;neglﬁyg a14 W1 987 @tlclwald et ald SurgergoiBi 0 (1980 Bﬂd@} et al,,

Bi oavai | abi Iy Exéz JIE%HQ i ﬁw ad?@ﬁ' &&h&@n@&ﬁm@ﬂr%ﬁc Mehayiad\be used. 1984) ;

Ranger et a : Macr onol 1983); see
al so Levy eflaager, 19’8cst@m§eftoz.28>8199pre 1S9eRp: et BhyrengCaptroligd Drug ﬂeﬁﬁvallf@m ol .

25: 351 (198, PR Defibn Bd-PerfdrmahlRUNISHNY, %6@4) h&%ge(r 359&9)1 Mhdbonal s@not her
enbodi ment, a cont rolled rel ease system can p Saem g gl 1(50 195r50)f)ug]ntélta0f t he
t her apeut i c Rpaln@zé)[o lhggem 23:61 (1983); see also Levyeta , ( ) g
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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requiring only a fraction of the system c dose. See. e.g., Goodson, in

Medi cal Applications of Controlled Release, vol. 2, pp. 115-138 é1984). I n
yet another enbodi ment, a pol ynmer-based drug-delivery sydtled¥ i n drugs
are deli ver%J3{0%pol ymer or lipid systens. These systeanT,gs%%Mg{ a drug
by three general nechanisns: (1) diffusion of the drug species trom or
through the system (2) a chemcal 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

Sui t abl i I I : t e DF

dol fvary and oot SemeSF gifdhed Drigf i ikitf Fiasd BANE BiggiRE  qrow ¥ 1O
V., "Nano andM™ @P@ﬂ&’ﬁtﬁ-@gf@swa% SupER PEread Y b InDFRRIOTHS |14 ?/’érTW'E@Wfd@‘SC"WSJ Phar m
Phar maceut  S§pusend)cancdh 12 %sz Ketddefd) and B r@&@ ) aﬁsslNzw ‘;(Uh( 3903@3\.%3 @%9@62277

PCT/ US03/ 01454 Peppas, "“Polymers in Controlled Dru |ver1%/f di cal
Pl astics and-m¥o 'F’écﬁ 74'?5152 1R83,(1990).9 §uifable gystems may ‘“°ll‘&?1d’é‘i‘g°1 Q‘%delé"ﬁ’ara

Treat et at.gysidnd froin RQEQ RIS, D o bun™ SRy PAFmd; rpt)@ahymwsgyc&umasgdr

(1965) | Larfar e ch éa%e”%ag"‘% Srebas %%%b'? b TPl B e

i nclude: At ryogalxﬂ"" d:dg-dgnve}glsymrswronsméremd PeoGeI | fxonh RlaGelzDRpdiesamiM f r om
SkyPhar ng,; _;?‘p yetm/l ene lg&‘é %ll based hydrogels from Infinmed Therapeuti cs,
Inc.; ReGel TR &y GHeEPS SR AHM™E81vT™M and ReSol vIM  sol ubi | i zi ng
drug-delivery systreatisofrth@fnrégamg aiViedyrsePthe Geptiddi\bif tho mvéntioGednzbe déminditeecdds; and
ProLeaseT™ Iané F%{ %t}llug‘tulfeg %EQtﬁ‘Lgo% '88 ons l‘rﬂ ﬂllrtlxer%ch}dggddit Bﬁ%{l Qgr ex9 lerﬁ?!{kr Se,

t he peptides 0 e I nvéntion ™ni ot ered one Xt ures,

and t he conpwpiopriatrfer thaipdifatipn. her i ncI ude addi ti onal dr ugs or EXCI pi ents as
appropriate for the indication. Gene Therapy Expression vectors may be used
to introduce the nucleic acids of the invention into a cell as part of
gene t her apyGenedBerapvct ors general |y have convenient restriction sites

located near the Exﬂéﬁmtv&&orssxﬂ@wamsee td ﬁuwuéa/thdﬂxcfewaaam the 1 RAiidnGito PEelnuc] ei ¢
acid sequences. Trans tion cassetteli‘)F .}’ prepar, ed co[’rgrl Si ng
transcripti o PRt Pl 8eng ?f Yr SHNaRCors praerly hexs °§é’i’|’5‘ YP LG FHER I HIEE S and
a transcri ptpromdadr séqaente tbairmmia foreig insaction bﬁ)utlélalddtﬁeqmu@ nTmasﬁpltoh esserresy be

i ntroduced int vect.or s ' ru

| ent ivir us, l’&ﬂ'&)ﬁ @WP?ICJ cog Rﬁsnil%a tralnsclggtlonvﬂgﬁ;t%n feﬁ{%n atl?e tflrget§ene or (‘Pram ) ugth%rtéof,
transi ent |y ad astaatetiptioosd terminatiani nagich. | Thet trmscogtidngpssemmmay pe irm'pdtaeqohtoimd of
at | east aboyt. y .U .

ceveral daysiey SEaPRYe itfeic BBl 1nBlind EURS ol Pl GRZE PO
i nventi on maare Bide foritansiebtly eistabhyt by maimnfésn e cillsssually &drlaspetigd ofrylepst hhs’étr of
routes, incl a{gugsgmwe uﬁjall)t)ﬂt @&hb@&at 126 563k vRfal ds9bho s@eral W@ Of vesicles.

Jet i nj ection al so be used for int rarruscul ar adm ni st ratl on, as
descri bed by Furt e groteif)s and puslgic 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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Bi ochem , 205:365-368 (1992). The DNA may be coated onto gold
nicroparticles, and delivered intradermally by a particle bonmbar dnent
device, or "gene gun" as described in the literature. ﬁ ngMSTang et
al . A hbturevﬁg ‘% ;154 (1992), where gold mcroprojectil é e cQated with
DNA, then bo into skin cells. Kits The present inv P43 1 udes a
kit for preventing or treating a CRF2R nodul ated di sorder conprising: (a)
a peptide of Formula (1) in a unit dose form and (b) usage instructions.
Such a kit preferably includes a nunber of unit dosages. Such kits can
include a card having .39 T 7 JUL.200 WO Q3/ 062277 P /USO&/ 1454 dosages
or ent e | n PIRESSPER e Offey 3 o RREd Uy A7 R L S K LI | o
"blister padHister piski sievellpows imthe pacagink ivaustryi and takEWhlalgvhmgi fog paakmgmgt ry and
e ey ARl R RRAAN R PPUIRGE Y bR T oelOSARE SO e
letters, or fgmhémumbnrkiqttgs, oopthw mddougsoakvehdeaiendm@m. dedwurg;nbatdamgmttﬂce days

in the treg3lhka I ca

Exanpl e of a kit tlsgﬁb‘gggr‘abéhgh Xg\bméah%f q@%gg&%%’r eat%n‘?grﬂgg?%&{bggmare

wi thin the pHOWALENE36f Tmzmtsququ withip eherpuryicpi ofghose gleilled in fagmedicinik | ng
exanmpl es i NGl AforARGEnedRhrhpl esm@ﬁﬁkb&edmg xx YoiwdZRP{htin¥hly, O bildérit Nl y. 40
1.7 JUL 2006 WD 03/062277 PCT/ US03/ 01 MPLES Exanpl e 1 Savagi ne and
ot her non-sel ective CRFR agonists are generally not effective in treating
CRF2R nodul at ed di sorders because these agonists al so activate CRF1IR
thereby resulting in wundesirable side effects. Table 2 reflects
conparative CRF binding for native sequence fragnments of human wurocortin |
(hUcnl), human urocortin Il (hUroll), human urocortin Ill (hUolll), human
corticotropin releasing factor (hCRF), ovine corticotropin (oCRF), and
savagi ne (Svg) designated as SEQID NO 2, 4, 6, 8, 10 and 11,
respectively. Table 2 SEQ I D PEPTID CRF2R ECso (nM CRF1R EC50 (nM (EMax%
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NOE( Emax% 2hUcnl 3.52 (100)9.00 (100) 4hUroll3.64 (98)>100 (9) 6hUrof>100
(60)>1000 (10.25) 8hCRF49.25 (100)19.95 (87) 100CRF>100 (33)27.35 (98)
11Svg6. 03 (95)17.60 (100) Exanple 2 Table 3 reflects conpatatdike F

bi ndi ng of ' nbodi ments of the invention. Table 3 NOCRFZR
ECso (nM (é@a‘i&‘%@ﬁgm ECso (nM (Emax % 131.50 (100) 783‘(‘2‘5&%’2‘:“13
(88) 1000 (12) 5100(12)100(9) 7100 (19)100(4) 9100 (34)100 (10) 129.72

(91)928 (73) 41 WD 03/062277 1.7 JUL 2006 PCT/ US03/ 01454 SEQ | D NOCRF2R
EC50 (nM (Enmax% CRFIR EC50 (nM) (Enmax%) 133.88 (79)97.65 (69) 146. 33

(90)109. 00 (92) 156.56 (97)85. 30 (8§§8éﬁ§5§§ (86)136.00 (98) 1710. 20
(96)260.50 (98) 185.29 (97)106.00 ( 242 (75)232.50 (83) 207.81

(99) 906. 00 (60) 218.46 (96)908.00 (88) 228.33 (100)1000.00 (64) 2310.20
(100) 1000. 0, ( 82) ,2443. 15 (100)>1000 (18) 2580.95 (81.90)677.00 (92.35)

Savagine and other non-selective CRFR agonists are generally not effective in treating
CRF;R modulated disorders because these agonists also activate CRFR thereby resulting in
undesirable side effects.

Table 2 reflects comparative CRF binding for native sequence fragments of human
urocortin I (hUcnl), human wurocortin II (hUroll), human urocortin III (hUrolll), human
corticotropin releasing factor (hCRF), ovine corticotropin (0CRF), and savagine (Svg) designated

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

Table 2
SEQID | PEPTID CRF;R ECs (nM) CRF;R ECsg (nM) (Emax %)
NO E (Emax %)

2 hUcnl 3.52 (100) 9.00 (100)

4 hUroll 3.64 (98) >100 (9)

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

8 hCRF 49.25 (100) 19.95 (87)

10 oCRF >100 (33) 27.35 (98)

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

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

Table 3
SEQ ID NO CRF,R ECg (nM) (Emax %) CRF;R 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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2691. 75 (86)>1000 (16) 2710.70 (96)325 (100) 28100 (15)>1000 (2) 2916. 00
(100) >1000 (79) 3018.70 (85.50)100.45 (100) 3130.75 (100)>1000 (18) 3220.25
(98) 606 (94) 34>100 (45)>1000 (11) 3515.55 (88)>1000 (74) 136YgL Hage( 73) >1000

(33) 37>100u(AkhaPP0 (5) 3871.90 (91)>1000 (11) 3958.17 63)
406. 95 (93)?85&5:%99) 4118. 30 (100)>1000 (43) 42>100 (88)£§%@%ﬁ@%ﬁ§ 43>100
(67)>1000 (10) 4419.15 (87)943.50 (64) 42 WD 03/ 062277 1.7 JUL 2006

PCT/ US03/ 01454 SEQ | D NOCRF2R ECso (nM (Emax% CRF1R ECso (nM (Emax %
45>100 (44)>1000 (7) 46>100(100)>1000(17) 47>100 (66)1000 (12) 48100

(48) 525100 (1THOIBD0) 15 CRrgt F PHL (B o) CRE T Y YRR Ty 557 95

(95)11. 60 (92) 5680. 35 [(87) >1003.§8429) 97.65 (69)
14 6.33 (90) 109.00 (92)
15 6.56 (97) 85.30 (86)
16 7.88 (86) 136.00 (98)
17 10.20 (96) 260.50 (98)
18 5.29 (97) 106.00 (100)
19 7.42 (15) 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 (713) >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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57>100 (46)>100 (12) 5871.60 (100)>100 (16) 59>100 (27)>100 (10) 60>100
(44)>100 (8) 61>100(89)>100(12) 6367.35 (100)73.15 (34) 6463.30 (94)68. 90
(57) 6567.90 (64)>100 (16) 6710.02 (50)44.17 (96) 6838.551.7 74Y>26 (33)

695. 85 (81)34 ) 7018.25 (82)>100 (8) 7194.80 (56)> 725100
(55) >100 (4§é9§@§%g€11)>100(11§ 7254.97((100)>100 (g) ;5§%g%&§%@¥§{oo (5)
7691. 45 (76)>100 (7) 7743.35 (100)>100 (5) 43 WO 03/ 062277 17 JUL 2006

PCT/ US03/ 01454 SEQ | D NOCRFZR EC50 (nM (Emax% CRF1R EC50 (nM (Emax%
7824.65 (78)>100 (6) 7922.30 (100)>100 (8) 806.53 (88)>100 (55) 814.30

o210 Q77

(73)60.90 (8H 7{-90}-06—20-( 853833 93 (/N5 17 L O06—BAF—F7

(100) 82. 23 ( 993“@5?‘94 ( M‘ff‘f‘%‘\%@“%‘@oa (%&%ﬁ“ﬁ%&@?loo

(14. 65) 100 (5. 30)4588100Q ( 12. 60p1@AED1. 15) >1000 (7)
46 >100 (100) >1000 (17)
47 >100 (66) , 1000 (12)
48 100 (14) 1000 (21)
49 >100 (37) >1000 (15)
50 T 19.04 (94) >1000 (42)
51 20.65 (100) >1000 (48)
52 >100 (10) >1000 (13)
53 >100 (95) >1000 (19)
54 100 (11) 1000 (10)
55 7.05 (93) 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 18.25 (82) >100 (8)
7 94.80 (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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89100 (12.70) 90100 (12.25)100 (4.00) 91100 (7.10)100 (4.00) 92100
(15.85) 100 (4.60) 93100 (6.40)100 (5.00) 94100 (6.15)100 (7.30) 95100
(8.25)100 (5.55) 96100 (12.50)100 (16.30) 97100 (7.60) 100 4(% JoB5)2085100

(.93 100 ($OIAE;

00 (4.35)100 (4.35) 100100 (9.85)100 &
100 (13.50)100 (7.80) 103100 (4. 85)100

@%ﬂwﬁéggoo

(4.50)100 (11.10) 105100 (9.15)100 (5.20) 106100 (6.10)100 (4.80) 10712.13
(87.90) 1000 (12.40) 10879.00 (97)>100 (3) 44 WO 03/062277 1.7 JUL 2006
PCT/ US03/ 01454 SEQ | D NOCRF2R ECso (nM (Emax % CRF1R ECso (nM (Emax %

~A7\N 10N [ o

10911. 83 (91
11212.30 (10
11513. 60 (98

11814. 60 (10

11010

L-4.0\

) S o)

LRI By (Y

R

o199 >h00 (9
W )

>10078 7) 1

00 [ TN\

16100 ( 266543$100 (4. 4

0) 1179.%100(®8. 85) 100 (7. 80)

U N 22.30 (100) >100 (8)
80 6.53 (88) >100 (55)
81 4.30 (73) 60.90 (81)
82 10.87 (90) 96.20 (85)
83 1.91 (81) 52.17 (96)
84 1.77 (100) 82.23 (99)
85 2.34 (100) 11.00 (84)
86 100 (8.10) 100 (4.60)
87 100 (14.65) 100 (5.30)
88 100 (12.60) 100 (11.15)
89 100 (12.70)

90 100 (12.25) 100 (4.00)
91 100 (7.10) 100 (4.00)
92 100 (15.85) 100 (4.60)
93 100 (6.40) 100 (5.00)
94 100 (6.15) 100 (7.30)
95 100 (8.25) 100 (5.55)
96 100 (12.50) 100 (16.30)
97 100 (7.60) 100 (4.25)
98 100 (5.50) 100 (4.00)
99 100 (4.35) 100 (4.35)
100 100 (9.85) 100 (6.25)
101 100 (6.95) 100 (7.35)
102 100 (13.50) 100 (7.80)
103 100 (4.85) 100 (5.75)
104 100 (4.50) 100 (11.10)
105 100 (9.15) 100 (5.20)
106 100 (6.10) 100 (4.80)
107 12.13 (87.90) 1000 (12.40)
108 79.00 (97) >100 (3)
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1193.57 (95)>100 (3) 12069.90 (100)100(7) 1215.67 (91)>100 (3) 1223.31
(97) 1000 (10.7) 1233.49 (93.75)>1000 (9.60) 1243.49 (94)>100 (6) 1254.47

(99)>100 (9) 12613.00 (91)>100 (7) 1277.79 (94)>100 (6) 13

(8) 1293.83(9 (12) 1308.57 (92)>100 (9) 1315.25 (9

(88)>100 (8)

82. >100
P
)> 100

>
f@@f%?gz (88)>100 (4) 134>100 (19)>100 (7) 1

(6) 13623.40 (68)>100 (8) 13736.90 (100)>100 (4) 13859.00 (46)>100 (5)
13942. 60 (60)>100 (4) 45 WD 03/062277 17 JUL 2006 PCT/US03/01454 SEQ ID
NOCRF2R ECso (nM (Emax % CRFIR ECSO (nM (Emax % 141>100(29)>100(7)

1429. 08 (77. GO}43-—45— 85 35) 14311 0585 50} 232 00 £ 100) +449 16
(85, 53)567 (10050 N0 o CRER Ty Himaxge) 5 CREREC M) Emggah3 ( 100)
1476. 75 (94. 40) T0B960 ([96. 00) N48G14% (51 50) 295. 00 AEI) 14926. 2P
(95.50) 1000 (40-—1y 10.96 (100) ST00 )
111 10.95 (99) >100 (9)
112 12.30 (100) >100 (10)
113 11.30 (98) >100 (4)
114 3.42 (100) >100(6)
115 13.60 (98) >100 (7)
116 100 (26.45) 100 (4.80)
17 541 (98.85) 100 (7.80)
18 14.60 (100) S1005)
119 357 95) S10003)
120 69.90 (100) 100 (1)
71 567 61) >100 3)
122 33107 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 99) S100 (8)
129 3.83(92) >100 (12)
130 8.57 (92) >100 (9)
131 5.25(91) >100 (8)
132 753 (39) S100 )
133 12.22 (88) >100 (4)
134 >100 (19) >100 (7)
135 S100 (76) >100 (6)
136 23.40 (68) S100(3)
137 36,90 (100) S100®
138 59.00 (46) >10005)
139 42.60 (60) >100 (4)
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15034. 65 (70.50) 1000 (5.70) 15136.75 (96.00)1000 (19.90) 152>100( 19)>100( 4)
1539. 28 (97)>100 (7) 15410.30 (100)>100 (7) 15520.60 (94)40.65 (16) 1569.29

(79)>100 (6) 15742.00 (60.65)100 (91.00) 1586.37 (89)>100 445

62) >100 87)>100 (10) 161>100(88)>100(77) 1
(o5 (g§9%@@§(%§)(16£2.24 E923>100>(26§ ko106 (;5)

1634.49 (9

milg@@o. 77

Y

%65 7

(99)437.5 (95) 16713.0 (100)1000.0 (15) 1684.9 (75)1000.0 (52) 16917.8
(93)978.0 (26) 17075.0 (83)1000.0 (9) 17117.6 (100)206.0 (99) 46 WD
03/062277 1 7 JUL 2M PCT/ US03/ 01454 SEQ | D NOCRF2R ECso (nM ( Emax% CRFi R

ECSO (NM) ( EfBsSf—37243—5—{1001+080—F (681473400 A5— 20 -A0a-6-05)
1744. 42 (97. D)V O Jo GRR Pralatp,(Enps ) .1 (R Eas B thmakn)” )
(90. 25) 1000. b (284D) 1175. 63 ( ST00629613. 0 (§9.2) 178510077 ( 96. 45) 1000. 0
(55.70) 1791622025y 4776898 EEES
143 11,05 (85.50) 232,00 (100)
144 5,16 (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)
28 545 (51.50) 395.00 (100)
129 36,20 (95.50) 1000 (40.70)
150 3465 (70.50) 1000 (5.70)
151 36.75 (96.00) 1000 (19.90)
152 >100 (19) >100 (4)
153 538 O7) 5100 (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)
158 637 (89) >100(15)
159 90.77 (62) >100 (9)
160 515G >100(10)
161 >100 (88) >100 (77)
162 >100 (7) >100(11)
163 449 (56) >100(13)
T64 324 (92) 5100 26)
165 5100 (75) >100(19)
166 37 (99) 2375 %)
167 13.0 (100) 1000.0 (15)
168 29075) 10000 (52)
169 173 93) 978.0 (26)
170 75.0 (83) 10000 (9)
171 17.6 (100) 206.0 (99)
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1803. 14 (95.7)125.0 (99.3) 1815.22 (97.75)154.0 (100) 1827.21 (91.4)409.0
(89.7) 1837.93 (100)415 (57.5) 1843.72 (96.45)486.0 (77.35) 1858.98
(100)358.5 (95.8) 18625.05 (100)323 (100) 18710.3 (100)31.$7(fR) k8814 6
(100) 162. 5 g@ﬁ%m%§97.0(96)62.2 (57) 19039.60 (31)>100 (9)p 3@? 00) 63. 7
(65) 19266.8 (075562. 0 (99) 19310.1 (97)265.5 (95) 1945.0 (96)106.0 (94)
19518. 8103. 0(93) 19627.7 (97)447.0 (96) 19748.1 (94) 19829.9 (100) 1998.5
(92)706.5 (93) 2008.8 (100)188.5 (99) 2015.0 (100)99.6 (80) 2028.7

(99) 403.5 (100) 47 WD 03/ 062277 11 JUL 2006 PCT/ US03/ 01454 SEQ | D NOCRF2R

(9330 1 (7] TRUENG [od PRk AT etry | QTR IO RGP - ©

(96)465.5 (88) 208%.6 (/88)64. 913.841002097. 4 (|93) 26. 41008)(68)
173 100 (65.20) 1000 (6.05)
174 4.42(97.2) 1000.0 (29.10)
175 5.42 (92.15) 1000.0 (34.8)
176 12.60 (90.25) 1000.0 (26.9)
177 5.63 (97.65) 613.0 (69.2)
178 5.17 (96.45) 1000.0 (55.70)
179 10.22 (92.5) 477.0 (78.90)
180 3.14 (95.7) 125.0 (99.3)
181 5.22(97.75) 154.0 (100)
182 7.21(91.4) 409.0 (89.7)
183 7.93 (100) 415 (57.5)
184 3.72 (96.45) 486.0 (77.35)
185 8.98 (100) 358.5 (95.8)
186 25.05 (100) 323 (100)
187 10.3 (100) 31.6 (72)
188 14.6 (100) 162.5 (96)
189 7.0 (96) 62.2 (57)
190 39.60 (31) >100 (9)
191 8.3 (100) 63.7 (65)
192 66.8 (97) 562.0 (99)
193 10.1 (97) 265.5 (95)
194 5.0 (96) 106.0 (94)
195 18.8 103.0 (93)
196 27.7097) 447.0 (96)
197 48.1 (94)
198 29.9 (100)
199 8.5(92) 706.5 (93)
200 8.8 (100) 188.5 (99)
201 5.0 (100) 99.6 (80)
202 8.7 (99) 403.5 (100)
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21010.2 (97)43.5 (90) 21159.5 (100)826.0 (37) 21221.3 (100)445.0 (100)
21322.3 (99)1000. 0 (76) 21474.30 (60)100(4) 2154.0 (100)187.5 (100) 2169.9
(90)49.8 (98) 2174.7 (95)94.7 (100) 2184.8 (96)98.4 (100) 42196t 0E98) 80. 9
(100) 2204. éwﬁﬁﬁéﬂ 6 (81) 2218.5 (100)236.5 (100) 2229. éxg%%g%ég .5 (95)
2233. 0(92) 4 22426.9 (100)1000.0 (27) 2254.8 (89) Y 2267.
(100)315.0 (95) 22733.6 (95)918.0 (18) 2287.1 (100)275.5 (100) 22910. 3
(100)298. 0 (100) 2308.1 (100)219.0 (100) 2315.9 (100)94.0 (100) 23245.3
(100)1000. 0 (7) 23346.1 (95)100001) 48 WD 03/ 062277 17 JUL 2006

75420 6. ( 100) 4SNP NGl SRR L s (Il " R BB EbAT TR ) o
23722. 2 (93) 1000.203 ( 18)] 23816. 7521®) 753. 0 (|88) 2391%-2(86).00) 587. D ( 80)

204 3.6 (93) 32.1(74)

205 25.0 (93) 126.5 (88)
206 30.5 97) 696.5 (97)
207 61.4 (96) 465.5 (88)
208 5.6 (88) 64.9 (81)

209 74 (93) 264 (80)

210 10.2 97) 43.5 (90)

211 59.5 (100) 826.0 (37)
212 213 (100) 445.0 (100)
213 223 (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 (8D

221 8.5 (100) 236.5 (100)
222 9.4 (100) 384.5 (95)
223 3.0092) 48.1 (81)

224 269 (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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24022.0 (100)915.0 (80) 24112.6 (99)307.5 (99) 24229.0 (94)358.5 (99)
24316. 8 (100)440.5 (96) 2448.8(98)299.5 (100) 2457.5 (93)381.0 (100)
24638.8 (100)1000. 0 (33) 24718.8 (100)1000.0 (34) 24819.6479S)L00E. 0 (32)

25222 5 (108PIFeA

{50) 25019.7 (100)137.5 (99) 25111.8
(100) 25341.8 (86)1000.0 (42) 254100.

PR (o)

2557.0 (100)33.3 (84) 25612.6 (100)253.5 (100) 257100 (72.60)744.50 (83.50)

258100 (49.30) 1000 (23.65) 259100 (64.95)819.50 (83.60) 260100

(89. 35)834. 00 (89. 70) 261100 (95.30)274 (100) 262100 (92.25)408 (100)

N2\ \9Nn2 LN 21 NOAIN r\ AN\NZNOA [N 1000
ggg?v&ioé? 8 SR IEND Jso%fﬁFﬁ" @E{-’}*} CH R EC My dha % C7RFi gL EC50
(nM (Emax9% [265200. 00 |( 23. 35) 20601000 ( 9. 30) 266100‘E®3CE9 35) 100D. 00
EACN R s e el i

236 404 (97) 1000.0 (15)
237 22.2 (93) 1000.0 (18)
238 16.7 (100) 753.0 (88)
239 13.2 (100) 587.0 (80)
240 22.0 (100) 915.0 (80)
241 12.6 (99) 307.5 (99)
242 29.0 (94) 358.5 (99)
243 16.8 (100) 440.5 (96)
244 8.8 (98) 299.5 (100)
245 7.5 (93) 331.0 (100)
246 38.8 (100) 1000.0 (33)
247 18.8 (100) 1000.0 (34)
248 19.6 (98) 1000.0 (32)
249 12.2 (92) 1000.0 (50)
250 19.7 (100) 137.5 (99)
251 11.8 (100) 926.0 (80)
252 22.3 (100) 226.5 (100)
253 41.8 (86) 1000.0 (42)
254 100.0 (36) 708.0 (6)
255 7.0 (100) 33.3(84)
256 12.6 (100) 253.5 (100)
257 100 (72.60) 744.50 (83.50)
258 100 (49.30) 1000 (23.65)
259 100 (64.95) 819.50 (83.60)
260 100 (89.35) 834.00 (89.70)
261 100 (95.30) 274 (100)
262 100 (92.25) 408 (100)
263 36.17 (93.03) 802.50 (71.95)
264 100.00 (66.30) 704.50 (100)
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270100. 00 (19.30)1000. 00 (7.85) 27148.10 (68.95)815.00 (80.65) 27223.30
(100. 00) 1000. 00 (51.10) 27331.30 (100.00)1000.00 (59.30) 27413.80
(100. 00) 508. 00 (80.90) 27546.60 (100.00)1000. 00 (38.30) 27623uL 006

(100. 00) 100
(100. 00) 100

gorzy

70) 27728.20 (100.00)1000.00 (39.90)
70) 27913.10 (100.00)1000.00 (93.00)

(82.30) 1000. 00 (11.80) 281100.00 (78.80)1000.00 (12.20) 28225.80
(60. 75) 1000. 00 (21.75) 28310.55 (71.95)635.00 (100.00) 284100. 00
(100.00) 1000. 00 (27, 70) 28513.95 (97.10)1000.00 (11.10) 28613. 50

(92. 45) 1000.
(100. 00) 838.

ST

(100. 00) 1000.

(86. 10) 1000.
(100. 00) 1000.

NOCRF2R EC50
(5.30) 2966.

(98. 85) 1000. d

19 20\ 2971 21 (100 nﬂl’lﬁﬁ Yo WA = 20

SEQ1DK) 55‘5‘?35“??5((@1?‘5 9o, ét‘%ﬁ‘% Bolne
1 (#540) 291100 16000085357 5) 1000] P00 (4, 16@)002920;00 oo
[a} f7 ﬂﬂ\ ’)OQ/In 20 (97 OO\ E20 ENl (QE_ 20\ 204100 NN
00 (36. 60)] 50 1. 10WISED6 WO 0B/ 062272 PBBH 803/ 01454 SEQ I D

V) 25 Emax) CRFT Rodso@ M (ENBXY 2909660 B5.80p 7. 60) 1000. 00

6 (65)100 (4} 29710000 (88 30)}1000.00 (27 250 20882! 00
0 (25805) [29946. 48-90£39.98) 1000. p0 ( 1010980 (14.15)

269 100.00 (77.30) 1000.00 (44.30)

270 100.00 (19.30) 1000.00 (7.85)

27 48.10 (68.95) 815.00 (80.65)

272 23.30 (100.00) 1000.00 (51.10)

273 31.30(100.00) 1000.00 (59.30)

274 13.80 (100.00) 508.00 (80.90)

275 46.60 (100.00) 1000.00 (38.30)

276 22.10 (100.00) 1000.00 (75.70)

277 28.20 (100.00) 1000.00 (39.90)

278 19.55 (100.00) 1000.00 (48.70)

279 13.10 (100.00) 1000.00 (93.00)

280 100.00 (82.30) 1000.00 (11.80)

281 100.00 (78.80) 1000.00 (12.20)

282 25.80 (60.75) 1000.00 (21.75)

283 10.55 (71.95) 635.00 (100.00)

284 100.00 (100.00) 1000.00 (27.70)

285 13.95 (97.10) 1000.00 (11.10)

286 13.50 (92.45) 1000.00 (19.20)

287 11.31 (100.00) 1000.00 (51.75)

288 14.70 (100.00) 838.00 (31.65)

289 12.16 (97.30) 1000.00 (69.55)

290 100.00 (100.00) 1000.00 (6.40)

291 100.00 (63.75) 1000.00 (4.75)

292 100.00 (86.10) 1000.00 (7.00)

293 40.30 (87.00) 520.50 (95.30)

294 100.00 (100.00) 1000.00 (13.60)

50



30017. 10 (100.00)1000.00 (7.95) 30150.45 (88.40)690.00 (84.10) 30236.20
(100. 00) 366. 50 (100. 00) 30327.25 (100.00)581.50 (100.00) 30419. 30
(92.55)115. 50 (100.00) 30535.45 (95.20)1000.00 (59.55) 306p7.J% 200

(100. 00) 608 % 5) 3075.82 (96.55)78.40 (92.65) 3083. 63. 45
( 100. 00) 3o§gg?&? 58.90)107.50 (96.35) 3108.70 (87.55) 100 aﬁﬁ§%ﬂ§3%0)
31111. 65 (100.00)1000. 00 (29.70) 31214.05 (95.00)869.50 (62.00) 31311.05

(95. 00) 704. 00 (87.100 31410.35 (99.75)978.50 (82.40) 3159.35 (81.70)454. 50
(100.00) 31610. 15 (94.50)221.50 (92.35) 3179.30 (88.35)187.50 (100. 00)

3189. 95 (95. 4014345002 8B} 3408 Lo 9C 0Oy 10606 L85 3GY—32636, 05
(100. 00) 718. q0SFRAD M '[37GHERICsy M Ky o REK Birpp D I ity
(96. 45) 1000. 40 (1R565) [32319. &63.06 1@E0D0) 1000} 00 (380G0 (328)17. 20
(100. 00) 1000. |06—46—60H-51—1—7H} 26660886227 7—PEF-USe3#-61454 SEQ | D
NOCRF2R ECso |(nM2BEnax % orFl RECED (nM) (Bhax % 32991967 (100) 100(5)
32633. 70 (100. 00)ZF00. 00 (30. 160.00%8355. 40 ( 1D0. 00) 162000 (7.2686. 50) | 32811. 70
(95. 70) 1000. 003070} 1320515 {0830} 1000--0p—{98-40)

298 82.00 (98.85) ' 1000.00 (20.05)

299 46.40 (71.55) 1000.00 (10.20)

300 17.10 (100.00) 1000.00 (7.95)

301 50.45 (38.40) 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 1165 (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 1035 (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 (36.80) 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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3306. 00 (93.65)1000. 00 (86.80) 3319.85 (100.00)1000.00 (78.65) 3329.95

(100. 00) 1000. 00 (61.30) 3339.85 (96.90)1000. 00 (43.80) 33413. 15

(93. 55)1000. 00 (82.60) 33528.05 (90.95)1000.00 (49.45) 33p17UR02006

( 100. 00)100Q6gB/&%9 90) 33723.95 (86.65)1000.00 (36.45) 3
(#£71.0) " 339100. 00 (47.90)1000.00 (13.20) 34
(100. 00) 739. 50 (95.95) 3418.83 (95.50)850.50 (82.35) 34220. 25

(77.55) 1000

B8O TRse

(92.25)1000. 00 (19.65) 34313.60 (96.55)783.00 (62.50) 3444.30 (94.47)650.00
(77.65) 34539.70 (100.00)1000.00 (18.75) 3468.48 (97.75)1000.00 (59.00)

34722. 35 (95./65110000H

6—O5y—3494 3. 75
PR 0bo” (85. 70)

100) 1000

ECso

100)

(A9 710N 240K 77 (OO0 A0\ 0. 00 (O

(100) 1000 (44. S6Q BN, 1| sGRPBFCoefpM HFimaxse ojy) CEERE oM
3528. 26 (83. §5) 78035 (82.60) 353418K1€B9. 90) 229. 50 (92.126J5)3546. 48
(13.40) 52 Wb-03/962274—++3Y) PCT/USAB-01454—SEOD-NEERF2R
(nM (Emax% GRE1R2RC50( vﬁ%@)}éﬁ%‘%’ga 03 (b5) 18 (PBST392853 05( h6) 1000
(9) 3576.44 (TO0)H3T (100) 35364GE0¢00H0) 99000) 3592010 (36500) 230

328 11,70 (95.70) 1000.00 (30.70)

329 5.15 (98.30) 1000.00 (98.40)

330 6.00 (93.65) 1000.00 (86.80)

331 9.85 (100.00) 1000.00 (78.65)

332 9.95 (100.00) 1000.00 (61.30)

333 9.85 (96.90) 1000.00 (43.80)

334 13.15 (93.55) 1000.00 (82.60)

335 28.05 (90.95) 1000.00 (49.45)

336 17.80 (100.00) 1000.00 (59.90)

337 23.95 (86.65) 1000.00 (36.45)

338 19.30 (77.55) 1000.00 (41.10)

339 100.00 (47.90) 1000.00 (13.20)

340 7.99 (100.00) 739.50 (95.95)

341 8.83 (95.50) 850.50 (82.35)

342 20.25 (92.25) 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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3606. 12 (93) 157 (100) 3616.37 (99) 149 (100) 3624.39 (100)386 (100) 36325. 15
(100) 1000 (20) 36413.20 (100)1000 (27) 36523.45 (94)1000 (21) 366100. 00
(46) 1000 (9) 367100.00 (18)1000 (6) 36850.35 (91)1000(6) PFIINO.2006

(18) 1000( 4) ;37 (75) 1000 (33) 3716.62 (97) 1000 (22) 100) 1000
(13) 37311. ?5662600(9) 37415. 75 (91) 1000 (11) 37511.5d§%§@@?ﬁgﬁ (22)
37652. 55 (100)1000 (8) 37719.25 (83)1000 (25) 37814.88 (100) 1000 (36)

37970. 55 (94)1000 (8) 38019.00 (100)1000 (16)' 38112.73 (99)1000 (27)
38239. 45 (100)1000(8) 3839.31 (96) 1000 (55) 3847.10 (97.30)1000 (70.30) 53

]! 2 SEO 1D
) CRELR £C50 | (SRR BRe ShOR A b0 Eri 000 CHER Lhrta EogipIonb (75. 25)
38717.85 (100) 10035 (50.{10) Exang3gos | ncreasied I n Vi w(18d)f i cacy

356 83.05(16) 1000 (9)
357 6.44 (100) 331 (100)
358 5.56 (100) 99 (100)
359 23.10 (100) 230(100)
360 6.12 (93) 157 (100)
361 6.37 (99) 149 (100)
362 4.39 (100) 386 (100)
363 25.15 (100) 1000 (20)
364 13.20 (100) 1000 (27)
365 23.45 (94) 1000 (21)
366 100.00 (46) 1000 (9)
367 100.00 (18) 1000 (6)
368 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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The peptides of the present invention exhibit extended bi ol ogi cal
availability, particularly wunder conditions of |ow dosing, as conpared to
known native sequences, e.g., Uoll peptide fragnent (SEQT.UNCQ(BE The
half-life o jde in a subject can be determ ned, by hi gh
perfor nance(‘i(lﬁ“c?& rﬂchromatt ography (HPLC) of serum sarrpl es cﬁpﬁ’ec{ gd from
the subject at various tines followng admnistration of the peptide. One
skilled in the art would know how to sel ect appropriate elution buffers
for HPLC based on the phyS| cochenical properties of a particular peptide.

A | t of U ' -ty —tio—d T f£1 i h i
deggpl b:a(rjn ' H‘ugg()z]?gr Iqﬂ( gﬁﬁé‘c‘%’)“ &Fm(';,&@}vﬁg mg"#&y s herein

subcut aneous (SC)386 1000 ug/ kg) 10.2501@3 with ja pepti dw0©(46For mula [1). Blood

sanpl es are (btat art+ous pot IILD \i#— v 3—mn and 1,
2, 4 and 6 h; e oo 0 o & borDS T DRETEES dosing i o

m crocentri nge Hsmbes cont ai ningp ($@xi um heparl n. Tmeotﬂoaopl sanpl s are
furt her processeg—t+e—ebtatrn—prastra—which—+s—storetd—at—r0€—unt++ anal yzed.
Pl asma standards are prepared. Spiking solution of a peptide of Forrmula (I)
covering a Exampledtration range from50 ng/nL to 100 .tg/nL are prepared in
nmet hanol on . the a I‘y5|ﬁﬁda by serial dilution of a previously prepared 1
ng/ L peph&%ﬁqs—gm%ﬁq—)% met hanolic stock solution. Simlarly, the

i nternal standar @hg lteﬁi'db) of the fatsbme inivemsion pehitiitaiended| binlopiead avallabikpipkitiegarly
solution is LB&e‘?l%S’r(dﬁ Wdo@ih s le ?a?éa thkn@wxﬁﬁa;?"v@Qeq&en@&/ H‘g Urlbbepli®Ck
solution to give |na concentrat on the day of analysis.
Wor ki ng pl asfr#ammté?@&aipd%oébverl ng a nass range fromO0.5 to 100 ng are

prepared by addi ige hQrfte 6f tptﬁld@nﬂraomjeat&npo%met&ﬂm@é 6P eXBalpRe, (bl )highS Pi Ki ng
solution into tubes already containi ﬁ 10 uL of a P%ﬁm_ | STD sol uti on,

100 p.L of cPGrf°rwa‘!°érhq‘&ﬁthf@E}°§5tphM}% Ik Spram sampleteolleqtpd: framythe RISt #ndar ds

gg% Bg gg% iirgﬁ&féjtﬁxlﬂb@k&lﬁd“ﬁngaﬁimﬂﬁﬁaﬁbh bﬁ‘dxet?ﬁﬂatﬁw Cné s\ & &eaawoumnbtl 2006
ality contr st og

sol ution i s NPePaTest 2RproRrigis © g’éwgh ﬁ%%gﬁb 38@8}%8?%“{“6%&”&“59% a

peptide of kP pkiculfripkpisdei ki ng solution into 475 uL of blank, heparinized

rat plasma contai,ned .in a p red by

Laldi ho 100 ut of A T et b e B ke 3RERY U5 a0 oREERE

cont ai ni ng DMice bre dofed &y Sntrag¢nmis (CGTIOH0lgke) ad mbritadOs tﬂ_C)diOOGdsﬂw)treutes The

working QC sg pp%FtYé%%f?&ﬁBﬁr(ﬁdBfoQJ fé?llu)!%btﬁné% g§§g§ d RSP W, Dtigdy

sanpl es are prepa SIS es are thawed at
room 30 min and 1, 2, 4 and 6 h; and SC =0, 0.25, 05 1,2 4, and 6 h) post dosmg in microcentrifuge

tubes containing sodium heparin. The blood samples are further processed to obtain plasma
which is stored at —70°C until analyzed.

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

al i quot of blank, heparinized rat plasma. The volune of th E”ﬁh? and t he
bl ank rat p pr-1a such that the total volune of plasnaﬁgg‘gbéal to 100
L. The working standards, working QC sanples and study sa gt F%ﬂprepared
for analysis by adding 400 L of acetonitrile to tubes containing each of

t hese, capping, vortexing, centrifuging and isolating the supernatant. An
aliquot (300 L) of the supernatant is dried under N2 and reconstituted in

50 L of nethanol /wat er 0 . The prepare rking, st andar ds rking QC
sanpl es and st udﬁv'\@gﬁﬁ?"ggl @?g)saé??lﬁsfrze(pa%ep%?d' gr%ﬁgﬂﬁ&’@%?é’éﬂag%%gé\% gﬁ}l gh
per f or mance dginguiect! shaddingHgl afhyud/iRPa pilidy ofFemanad) spikingfsabdodwed4syuLsanpl e

i ntroduction rough.el ectron spray J.onizati.on I i th.mass spegtroscopy
" s spoct PR BT ey 3B SE bR ALt R o Mo T E BRIV g
(SRM i n thedgiogil@0 uieof thed@C srockesoluieon GSRE/mbhainvathbels alrgady cdneaindrg OQL dialBnc- | |
and the | STD ,Th ) ol uti f he ar okinetic study are diluted
M Eh et handt® i IERG G0 et LGl of AFRAEE  BRSHIRERCT Bvefe Fecithatt T
concent r at i omalysfastéserippeépdlivde of Forrmula (1) in the dose solutions are

cal cul ated by in ad,l S} ﬁolﬂ{v t ed
from known st andtasrwgg.%r%ﬁsl%% l{gért I 'Clﬂne{ir%egar%b({ggﬁléﬁt %9?) t sea?ep@:g&sbgﬁg H]lg;r?venti on
have been i |tmgeratux¢ end aaraiquotiefsthe sapwle, wais added td 2l tube alead) cookining 10 b aski | | ed
inthe art t i 0 ) . Ifh cati . e

i thout - depdiiin P Bl AGL, GrOANARFAANE aiBELe ER e SATR AR FEp >R

t her ef or e i miohardef] the sanepipand therblank et plpyrerdesiclcthatithrstotal Yolumeadfi pledrarigemaland
nndificatioqmé(ﬂﬁdt are wthin the scope of this invention. 55 1 7 JUL 2006
CLAIMS: 1. A non-native peptide conprising a sequence according to fornula:
Xl ZGPPI S| DLPX1 2 X woriix 368 dmd & ROEHIIIQT rax B iex 3B N3 6 XBoi¢ s }XBOXamed for(asiBisl D NO,
531), whereig .dfhel FooNitl of XdeforbtSie SE! Gkl Clnbh@ heh I d Jrexin&d3 1S
selected fro aQ W annllldL Y; ek ]ies se%ct Ié%l ??]orzhcv aﬁ%seMcag@%' ivgrteglg ‘ect ed
from T and Aentrifug®g and ispidting the suptmaiant.NAR plijudt, (300434 of the supbraatant i dfiebynd®? and L;

N and reconstituted in 50 uL. of methanol/water (50/50).

The prepared working standards, working QC samples and study samples are analyzed by
gradient reversed-phase high performance liquid chromatography (RP-HPLC) separation
followed by sample introduction through electron spray ionization (ESI) with mass spectroscopy /
mass spectroscopy (MS/MS) detection using selected reaction monitoring (SRM) in the positive
ion mode. An SRM channel is monitored for h-Unc-II and the ISTD.

The dose solutions from the pharmacokinetic study are diluted with methanol and
analyzed by RP-HPLC with ultraviolet detection. The concentrations of the peptide of Formula
(I) 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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X37 is selected fromL and I; X39 is selected fromD and A, X40 is
selected fromT and R, X41 is selected from| and V; or variants thereof
having at |east 95%identity to the sequence. 2. The peptide according to
Claim1, wherein; X12 is selected fromF, L, T, and Y. 3. Thd féple
according to Claim1l, wherein; X12X13 are selected fromthe group

consi stChyIM$: FQ YQ YW LQ LY, IY, and TY. 4. The peptide according to
Claim 1, wherein; X32X33 are selected fromthe group consisting of AN, and
TT. 5. Théd. pspbi-deivapemidecomgprismg @lsedquanct acogbngiodormqB6X37 are sel ected from

t he group cogsj N} {.d cQrgi Claim
L wher o e XSRS PR B B R A R R OB |
ATl , DRV, andOARV), wherefthe peptide according to Claim3, wherein; X32X33 are
selected from _t)p%r?[_oup consisting of AN, and TT. 56 1.7 JUL 2008 8. The

g

peptide accordi'd 0 Claim3, wherein; X36X37 are selected fromthe group
consi sting of R iskdlsctalftbn¥,.Y,9, L akTpepti de according to Caim3, wherein;

X39X40X41 are I f t raup consisting of DTlI, AR, ATI, DRV, and
ARV. 10. The p2|@d ?géelgcgegc%oggal)h\g’e?%% aim4, wherein;, X36X37 are sel ected

from t he group Xonséletddfepno¥ aRIM;LL, and RI. 11. The peptide according to
Cl aim4, whereiyn;. selected fromthe group consisting of DTI,
ARl , ATI, DRV, %%laﬁ%ﬁqéﬁT%ﬁA’pepti de according to Claimb5, wherein;
X39X40X41 are seiiestlestedifraonNtah&Tgr oup consi sting of DTlI, AR, ATlI, DRV, and
ARV. 13. The pepti | 0 Caim7, wherein;, X36X37 are selected
fromthe gr oupgg%fﬁgggcﬁ(aﬁ%r“gjf{g%}’ LL, and RI. 14. The peptide according to
Cl ai m 7, wher eiXa;is x3exigpail ankl; sel ected fromthe group consisting of DTI,
ARl , ATI, DRV, dflom D Ehgapeptide according to Caim 10, wherein;

xan cor
X39X40X41 are $éi gcszte fromthe group consisting of DTl, AR, ATI, DRV, and
ARV. X0 1s selected from T and R;

X4 1s selected from I and V;

or variants thereof having at least 95% identity to the sequence.

2. The peptide according to Claim 1, wherein;
Xy, is selected from F, L, T, and Y.

3. The peptide according to Claim 1, wherein;

X12X3 are selected from the group consisting of FQ, YQ, YW, LQ, LY, IY, and TY.

4. The peptide according to Claim 1, wherein;

X3,X33 are selected from the group consisting of AN, and TT.

5. The peptide according to Claim 1, wherein;

X36X37 are selected from the group consisting of RL, LL, and RI.

6. The peptide according to Claim 1, wherein;
X30X40X4) are selected from the group consisting of DTI, ARI, ATI, DRV, and ARV.

7. The peptide according to Claim 3, wherein;

X3,X33 are selected from the group consisting of AN, and TT.
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16. The peptide according to Claim1l, selected fromthe group consisting of
SEQ I D NO 22, 144, 148, 149, 151, 278, 279, 286, 288, 311, 349, 350, 351,
352, and 353. 17. A peptide conprising the am no acid sequence_of SEQ. |D
NO. 278. 18. Use of the peptide according to any of clains | td Uk ¥t he
preparation of a nedicanent for preventing or treating CRF2R nodul at ed

di sor der i8n Ehdpsstidejancamdingrioftiom awherdnl ation is desirable. 19. The use of

claim 18, whegrein the - Mlnab eskel] 8 LS guscul ar dystrophy or
nuscl e atrophy’ gﬁl%t%ﬁ%ﬁé%% pZB. Rné?fs?%l(rj’at é%i‘ﬁjnuél ei ¢ acid encoding a
pepti de according to any one of clains 1 to 17. 21. An isol ated anti body
speci fic fgory Pl CERIELRS LRe@dily one of clainms 1 to 17. 22. A

phar mceutica‘?epggnﬁgsﬁr@o% for pr’eveent ing or treating CRF2R nodul at ed

di sorder, c3nfBrnXsiangpelegted from slfeegreupdrondistiog of BEL ARbUVEL BRVaandeitV.de of any
one of clainms 1 to 17; and b. a pharmaceutically acceptable carrier. 23. A
pharmaceuti cal conposition for preventing or treating a CRF2R nodul at ed

di sor der, 10cBhaneptderageording to Gaifet, wheteiaf f ect i ve anount of a peptide of claim
17; and b. @ RbharJBeeM: E&akd GERtahh sr€antl sl¢r24- A kit for preventing
or treating am%ﬁFER rmgtgufrate gél?@or er %orrpr’i sﬁ ng: a. a peptide of any one
of clainmse | to 17 in a unit dose form and b. usage instruction. 58

11. The peptide according to Claim 4, wherein;
X39X40X4; are selected from the group consisting of DTI, ARI, ATI, DRV, and ARV.

12. The peptide according to Claim 5, wherein;
X39X40X4; are selected from the group consisting of DTI, ARI, ATI, DRV, and ARV.

13. The peptide according to Claim 7, wherein;
X36X37 are selected from the group consisting of RL, LL, and RI.

14. The peptide according to Claim 7, wherein;

X39X40X4) are selected from the group consisting of DTI, ARI, AT, DRV, and ARV.

15. The peptide according to Claim 10, wherein;
X39X40X4; are selected from the group consisting of DTI, ARI, ATI, DRV, and ARV.

16. The peptide according to Claim 1, selected from the group consisting of SEQ ID NO: 22, 144,
148, 149, 151, 278, 279, 286, 288, 311, 349, 350, 351, 352, and 353.

17. A peptide comprising the amino acid sequence of SEQ ID NO: 278.

18. Use of the peptide according to any of claims 1 to 17 in the preparation of a medicament for
preventing or treating CRF,R modulated disorder in a host in whom such a modulation is

desirable.

19. The use of claim 18, wherein the CRF;R regulated disorder is muscular dystrophy or muscle

atrophy.
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20.

21.

22.

23.

24,

147 JUL 2006

An isolated nucleic acid encoding a peptide according to any one of claims 1 to 17.
An isolated antibody specific for a peptide according to any one of claims 1 to 17.
A pharmaceutical composition for preventing or treating CRF,R modulated disorder,
comprising;:

a. a safe and effective amount of a peptide of any one of claims 1 to 17; and

b. a pharmaceutically acceptable carrier.

A pharmaceutical composition for preventing or treating a CRF,R modulated disorder,

comprising:
a. a safe and effective amount of a peptide of claim 17; and
b. a pharmaceutically acceptable carrier.

A kit for preventing or treating a CRF,R modulated disorder comprising:
a. apeptide of any one of claims 1 to 17 in a unit dose form; and

b. usage instruction.
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