WO 03/ 062277 PCT/ US03/ 01454 CORTI COTROPI N RELEASI NG FACTOR RECEPTOR 2
AGONI STS FI ELD OF I NVENTION This invention relates to the use of novel
pepti des,ward/omzct ei ¢ aci ds encodi ng the sanme, to treat @ERFARosoCES at ed

di sorders. BACKGROUND CRFR and |igands There are at |east two
corticotropin releasing factor (CRF) receptors identified to date (CRF1R
and CRF2R) which belong to G protein coupled receptor (GPCR) class. Agoni st
activation of CRFIR or CRF2R | eads to Gas activation of adenyl ate cycl ase.

Ad | at I h
miltpi e eff oot SORUROARGINKEEEN O FACTAR sicindlt FAGONts hos

intracel lul ar cal ciumrel ease and actl vation of mtogen-activated protein

ki nase (MAP kinase). In other [ £S, ncement of intracellular
inositol triphosphate synthesis; i activation of CRF

receptors, suggests that CRFRs al so coupl e to G. CRFIR and CRFZR have been

cl oned from huppn, rat, use, chic cow, catfi ro nd

CREIR and CRE2RVSIERTiEe s (o es © Aet peptiiesofn Ig%raﬁ%‘S%I‘Cr? Ha rﬁ%“am hr ee
i sof or s, (caleRh@RFREhuRARd dgasm®, of the CRF2R recept or have been cl oned.
Honol ogs for al pha and beta CRF2R have been identified in rat. Several
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CRF;R and CRF,R have been cloned from human, rat, mouse, chicken, cow, catfish, frog
and sheep. CRFR and CRF;R each have a unique distribution patterns. In humans three
isoforms, alpha, beta and gamma, of the CRF,R receptor have been cloned. Homologs for alpha
and beta CRF.R have been identified in rat.

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

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

the use of receptor selective agonists and antagonists. These selective agonists and antagonist,
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medi ates a particul ar biol ogical response. The role of CRFIR has been
fairly well established. Mce in which the CRFIR gene has been abl ated
(CRF1R krwolemwsd27tlenonstrate an inpaired stress response aad/usesiocied
anxiety- |like behavior. CRFIR is a major nediator of the HPA axis.
Specifically, CRF, which is released fromthe hypothal anus and transported
to the anterior pituitary via the hypothal am c- hypophysial portal system
interacts with the CRFIR present on cells located in the anterior
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however, PEPSErANGItoF theErgpciion "é¥‘f°§d‘[“? n%bs‘?rl"ﬁ‘gt% BY R RSPy ST VP %@s
results ipaisdebi litating | evel of nuscle atrophy. For exanple, acute
skel etal muscle atrophy presents a si gni ficant |im taii on in the
rehabilitation of , patientsk i h IUQPR¥| udi ng, but not
limted to, thesg@EaOORANY iNEvaied iArthd 8RR EonPEOKEIRMI Gusdid aSdpll 26@3RS, the
rehabilitation period required to reverse the skeletal 2 .
induction of hypertrophy. Skeletal muscle is a plastic tissue, which readily adapts to changes in
either physiological demand for work or metabolic need. Hypertrophy refers to an increase in
skeletal muscle mass while skeletal muscle atrophy refers to a decrease in skeletal muscle mass.
Acute skeletal muscle atrophy is traceable to a variety of causes including, but not limited to:
disuse due to surgery, bed rest, or broken bones; denervation/nerve damage due to spinal cord
injury, autoimmune disease, or infectious disease; glucocorticoid use for unrelated conditions;
sepsis due to infection or other causes; nutrient limitation due to illness or starvation; and space
travel. Skeletal muscle atrophy occurs through normal biological processes, however, in certain
medical situations this normal biological process results in a debilitating level of muscle atrophy.
For example, acute skeletal muscle atrophy presents a significant limitation in the rehabilitation
of 'patients from immobilizations, including, but not limited to, those accompanying an

orthopedic procedure. In such cases, the rehabilitation period required to reverse the skeletal
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WO 03/ 062277 PCT/ US03/01454 nuscle atrophy is often far |onger than the
period of time required to repair the original injury. Such acute disuse
at rophy iwoa3pexticul ar problemin the elderly, who nay alpceawsys/eussd er from
substantial age-related deficits in nuscle function and nass, because such
atrophy can lead to permanent disability and premature nortality. Skeletal
nmuscl e atrophy can also result fromchronic conditions such as cancer
cachexi a, chroni c inflammtion, AIDS cachexia, chronic obstructive
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Toget her, gdpBffify shadhandde Mph§sislagical iibrhetsdotit @éadl nuscl e atrophy results from

common mechani sis in both rodents and humans.
The processes by which atrophy and hypertrophy occur are conserved across mammalian

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

common mechanisms in both rodents and humans.



3 WD 03/062277 PCT/US03/01454 Wil e sonme agents have been shown to
regul ate skel etal nuscle atrophy and are approved for use in humans for
t hi s i ndiwetoBoeé27t hese agents have undesirabl e side effectsTaisehotass
hypertrophy of cardiac nuscle, neoplasia, hirsutism androgenization of
femal es, increased norbidity and nortality, |iver damage, hypoglycem a,
nmuscul oskel etal pain, increased tissue turgor, tachycardia, and edens.
Currently, there are no highly effective and selective treatnents for
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mul tiple genetic | oci includin 94 cal adhal i n, y-sarcoglycan,
and P- saP®yghsrersaiq agents, yyhichdre g%sﬁ;‘élﬁtﬂ gﬁ’a}‘y( Landouzy- Dej eri ne) nuscul ar
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and difficul tYMu@cuﬁerf}QHﬁgleanMa&ld ¥RJup Bf Shirkike, p%\gfeé‘;l%uﬂéiﬂisoﬁérsabom
3-7 years of age with ' nost patients confined to a wheel chair 10-12 years
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skel etal nuscle atrophy which ne t he nt| al henef
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cause a | ¥¥epPhyd A Beocsrrs ABPE LA UYL e males: o‘BTqV‘Em dg]&?r%/ 0% H@&%’l

WO 03/ 062%fdosR ,CquU§Q %l@,%@ﬁlfﬁculty in standing up and climbing stairs. Symptoms start at about

3-7 years of age with most patients confined to a wheelchair by 10-12 years and many die at
about 20 years of age due to respiratory complications. Current treatment for Duchenne muscular
dystrophy includes administration of prednisone (a corticosteroid drug), which while not
curative, slows the decline of muscle strength and delays disability. Corticosteroids, such as
prednisone, are believed to act by blocking the immune cell activation and infiltration which are
precipitated by muscle fiber damage resulting from the disease. Unfortunately, corticosteroid
treatment also results in skeletal muscle atrophy which negates some of the potential benefit of
blocking the immune response in these patients. Thus, there is a continuing need to identify
therapeutic agents which slow the muscle fiber damage and delay the onset of disability in
patients with muscular dystrophies, but cause a lesser degree of skeletal muscle atrophy than

current therapies.



SUMVARY OF THE | NVENTI ON The present invention provides isolated peptides
that are CRF2R agonists. Specifically, the invention provides an isolated
pepti de, wpoawed2ei ¢ aci d encodi ng the sane, that are CRF, PCOrusopotdshn |,
urocortin Il, urocortin Ill, sauvagine, urotensin | or related peptide
derivatives. The invention also provides for pharmaceutical conposition
conprising a safe and effective anount of an isol ated peptide of the
present invention and a pharmaceutically acceptable excipient. The
invention further provides FYNMIAGSOFIIININGBNITRNAL ed peptide in unit
dose form and usage instruCtitons. The admnistration of a peptide, or
nucl ei ¢ aci d efboptesegt inbentioameovidoh iplrisd eentidenthat 1o (BET egadifls. owegifigallyf ¢ he
present ipve e , f

P oat nent D5 etBrpBigf B Ry Jopuae bt 200 en ! b bk ke R .
The i nvennnoomlall smocopmoﬂmm‘e;@rtfmﬁﬂ sayvagirtei brotbysin hat relatedspeptidef degivatiyes hEhe
peptides of the presen t he
Gse of a PeptoaeRERRERls PETEck Aol Mmpl HELLE PRI o
sane, in bha isslmed paptldlaref thé pxasemenimmimamd afpjtannmuttcaléyaamablmxcmle@l?m
nodul at ed, di sor need. t.her eof r

enconpass S¥eRiog }i‘iﬂ?ee& pﬁ%vr‘ldeﬁa?t #]\séo%lsf“g é'slsgétg%rpa?tlde ip Bein a%?eG or n&\ée&%\#

al pha - bekguctiogamma - delta - epsilon - zeta - eta - theta (1) wher ei n:
(a) al pha conprj a. sequence of formiul.a X1X2X3> 4X X6i wherein, Xl X2
and X3 are eachP %é‘?‘@‘é‘ts qi“ %fc tpﬁ%“dg’r BDBT%%é‘f PRy i e &agn acpeal N p,
Q S T, adfbokitionr%oriigt sEthe piedéht fif@mtidnn e lrsﬁlbjﬁttﬁﬁ)mSécBﬂlbﬂagf (i)sfeffe,ctdzc fok theP, T,
and V; X5 is selected fromthe oup con3|? ng, of A, . '\,F agndv
X6 15 sel BENBEMEY GRFEHEOUNSEOCTET SIoh AL TBION HoBhy R wisHed: e Benttn

conpri ses %vﬁl@ﬁﬁﬁ NG QnBbodd chArifNepeifrons [hd @ptlmedfﬂh@ reé@&t avent26h0 L&Et@y el&Ch
i ndependently selected fromthe group consisting L,.and V;, (c)

ama
conpr i ses inyerfisgweqyidss & the yse ofrtyPeplite piche RESNt WI’{%‘F’QPrPr n){ﬂi‘i%“éé{‘@ét“édhef rom a
group cong 4n§et 'irptg AfinfFactdre oa nRlifarment f thetdinRRdoPslGRBREmGRGRd dldrRERAENt | Y

sel ected rom t he group consisting of A Naphthyl al ani ne (Represented as
B), C, D, subjecFinnggdthe¢qeoff, K, L, M N, P, Q R S, T, V, W and Y; (d) delta

conprises a SEqie r}&%etﬂf in@eJtl%B n&“c@m@%s‘l&%(léggt@d n‘éfﬂ%ﬁt‘?\ien beptides according to the
Formula (I):

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

(a) alpha comprises a sequence of a formula X;X>X3X¢XsXs; wherein:

X4, X, and X3 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;

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

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

(b) beta comprises a sequence of a formula SXgDX)o, wherein: Xg and X, are each
independently selected from the group consisting of I, L, and V;

(c) gamma comprises a sequence of a formula X1 X2X3; wherein: Xi;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;5X16, wherein:
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5 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
i s sel ectwo oBioeazrt he group consisting of S, N, Q and R PeX/ESpyol46n

conprises a sequence of a fornul aX17X18X19X20x21, wherein: X17 is selected

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

consi sting of D, 1s'§£le%bqwiﬁnh@gng>@r% 1§gzc?tqll9%(?ﬁil fromthe group

consi sting of L, eta conprises a sequence of a
formul a X22X23X2426 selmfmmthemPp@ssmgﬂfﬂe@dfM@nﬂt he group consisting of

nil, A D E S and T; 1S S8 rQup consisting of nil,
i %éﬁsé%l?ce‘ﬁoml F%’“P%‘r?“os‘%g“ onéué@iaﬁ‘glgf nil, AH M N Q

K, and R X24 is rom

T, and Y; X25() &pﬁkbhecrhﬁd;esf:raqudxxheofgsrfoumﬂ@ﬁ%b&b&ﬂ&zxoi'hemm E, D I, K N,
Q and R (9) s &, seguence of o I 2 7X28X29X30X31,

wherein: X26 is ?@17é%{r£"&teaf8ﬂ%t’f‘%% ‘&r%ﬂ’ﬂi}“@éﬁiw{ ing%dfﬁa}i?( ’B>8(3 H K N Q

and S; X27 is set®ai @qiectewmnttmgrgﬁpxmsmmgs)meng AfanAT;E, |1, L, M and Q

X28 is selected fromthe consistin Q R and V; X29 is
sel ected from t he\gisSHFF! E‘FlgF?QPS?“S}&“‘g%ijIﬁAT‘I\IaMI\# and Q X30 is
sel ected from t he,gfsQelBct&d0msHh thk ighlip @asnsrdnng&afm,lz Q adMali  X31 is sel ected

fromthe group caonsisting of A and K; (h) theta corﬁ) igs a sequence of the
formil a X32X33NX3EXBEReRFLIBREEPRR SOnsithiag ofiln Vs lected fromthe

group consisti z@tfacgmpr%es zl"seq@é?)@e Jfafzséﬁuaxnxgb(msed«hérmmthe gr oup

consisting of A D, Q S, T, X35 _is selected fromthe
gr oup COI’ISI stl ng of XAIaW%FCRdeX@th &YO@MO@W%#P%% hE &ra@dd: consi sting of
E H I, Sind StoSPlRGled of PR, LRI OUp consi sting of
F, I, L, M and Y Qg%%@%éeaseg ectte Olﬁgnqlt egé)rolup COﬂS?StI ng of L, F, and

M X39 is selected Xmmddq@d@fpoube growpsdossipting ophil. A HOVL K, QN apéhds @  X40 i s
sel ected fromthe 959, se?e%@ﬁ'fr%ytﬂeg%r&ﬁsp é%hmglnig%'&mll_'E b’ I Iﬁ , Q\,/QdeB S, and T,

X41 is selected fr om25 € group con and variants
t her eof . (g) eta comprises a sequence of the formula X26X27X23X29X30X31, wherein

X is selected from the group consisting of A, D, G, H, K, N, Q, and S;
X7 is selected from the group consisting of A, E, I, L, M, and Q;
Xy is selected from the group consisting of A, H, K, Q, R, and V;
Xa is selected from the group consisting of A, E, K, N, M, and Q;
Xy is selected from the group consisting of H, K, N, Q, and R;
X3, is selected from the group consisting of A and K;;
(h) theta comprises a sequence of the formula X3,X33NX35X36X37X 38X 30X 40X41, wherein:
X3, is selected from the group consisting of A, E, H, and T;
X3 is selected from the group consisting of A, D, E, L, N, Q, R, S, and T;
Xss is selected from the group consisting of A and R;
X is selected from the group consisting of E, H, I, K, L, N, Q, and R;
Xa7 is selected from the group consisting of F, I, L, M, and Y;
Xagis selected from the group consisting of L, F, and M;
X is selected from the group consisting of A, D, E, N, and Q;
X4 is selected from the group consisting of A, D, E, H,, K, N, Q,R, S, and T;

X4 is selected from the group consisting of A, F, I, and V; and variants thereof.
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i ncorporated herein by reference; the citation of any docunent is not to be
const r uedva3smeér2anim ssion that it is prior art wth respeeCTiusod/bi@spr esent
i nvention. SEQUENCE LI STI NG DESCRI PTI ON Tabl e 1 descri bes various proteins
and protein fragnment sequences that bind to CRF receptors. These sel ected
sequences are included with the correspondi ng Genbank or Derwent accession
nunber (s) and the ani mal species fromwhich it is reported, as well as
accession nun‘?\ﬂrdg dnRhts e PhEdn %Llﬁ&taft,qﬁcc)?ﬁﬂﬂ%?én by Aker&laEARECiLaHENGH cal |
or nearly identical, amno acid sequences. These known and novel sequences
of the i nwentocwonenaisaof orbe lsenstrpedessan tadmlission thhdt ispequashwish reseact taghe prefisite 1
Sequence am ho Speci es Genbank (@B), Related Genbank Description acid

Swi ss- Prot™ (8P} (@B) or Derwent SEQ or Derwent (D) (D) Accession | D NO
Accession No. for Nos. nucleotide sequence wurocortin | 2 Hono sapiens
Fragment of AC109828 (@B) fragnent AF038633 (GB) AX015619 (GB) am no acid
AV708591 (GB) residues 83-122 AV708591 (GB) AAZ35707 (D) AAT73432 (D)

urocortin Il 4 Hono sapi enSEQUENGRLISTINGRESERIPTMR20560 (GB) am no acid

e e 2108 ¢ Y0 O A SR P L, Bl o

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

sequence listing.

Table 1
Sequence amino | Species Genbank (GB), Related Genbank
Description acid Swiss-Prot (SP) (GB) or Derwent
SEQ or Derwent (D) (D) Accession
ID NO: Accession No. for | Nos.
nucleotide
sequence
urocortin I 2 Homo sapiens Fragment of AC109828 (GB)
fragment AF038633 (GB) AX015619 (GB)
amino acid AV708591 (GB)
residues 83-122 AV708591 (GB)
AAZ35707 (D)
AAT73432 (D)
urocortin II 4 Homo sapiens Fragment of
fragment AF320560 (GB)
amino acid
residues 72-109




amno acid

AC090195( GB)
B0002599(wB)u3/o612agment

(GB)

resi due

rel easi ng factor
fragnent sauvagi ne 11 Phyl | onedusa P01144 ( SP)

sauvagei

118- 157 corticotropin 8 Hono sapi ens Fragnent of
rel easi ng V00571 (GB) AC090196 (GB)
resi dues 154-194 AC021240 (GB) EO02¢T/USGB)1454
corticotropin 10 Ovis Sp. E00212 (GB) J0O0803 (GB)
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DESCRIPTION OF THE INVENTION

Glossary of Terms

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

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

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

11, urocortin II, urotensin I, sauvagine and related analogs.

“Antibody”, in its various grammatical forms, means immunoglobulin molecules and

immunologically active portions of immunoglobulin molecules, i.e., molecules that contain an

antigen binding site which specifically binds an antigen. As used herein,

“isolated antibody,”

means an antibody which has been partially or completely separated from the proteins and

naturally occurring organic molecules with which it is naturally associated.

“Binding affinity” means the propensity for a ligand to interact with a receptor and is

inversely related to the dissociation constant for a specific CRF ligand-CRFR interaction. The

dissociation constant can be measured directly via standard saturation, competition, or Kinetics

binding techniques or indirectly via pharmacological techniques involving functional assays and

endpoints.

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

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

Chimeric antibodies

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

8



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

r el easi ngwastoer27nhi ch is the sanme as corticotropin rel ea®CTgSoboraspne
(CRH). Exenplary CRF peptides include r/h CRF and ovine CRF (see U S. Pat.
No. 4,415,558), and the like. "CRF anal og" neans substances which act as

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

sauvagi nearé }Ggglgﬁ%cg%) c gnc gag(,hg% ﬁsn,éraﬁeq g}ééig)techh{ﬁlgat mnrhs(c%ﬁlﬁlenﬁntgnty U.S.

Pat . urocortin |1, una
urocort|rﬂm@mmnmﬂfpemzmﬂeg(Reyes T.M et al., Proc. Nat Acad Sci

98: 2843- 2848 (%)%%anyé&ﬁé)otgohﬂ rél§ah§1ﬁg & whlms %76/ ?{A?Q%Zomcomd rllel&gsgl%ort in

Il (stresscopin rel n urocortin stresscopi n

pufferfi slmrmbRD(CRH)plExbmplfarys@REJE@uﬂdas incindet #nERA ahgd ominel ORKe(s€@R-S abad] Weys
descri bed4h{5§§ g g%tl Nos: 4, 415,558: 4,489, 163: 4,594, 329: 4, 605, 642:
5,109, 111585 apkRelike. 508 146 5 439 885 5, 493, 006: 5663292 5, 824, 771:
5, 844, 074: and“(ﬂ{}Bﬁﬁlo@S&eaxﬁmmta‘nbcESManaﬂ gyeds ofcCRERs. [Suizatle CBEtamiogs

t AF0386 t
el ated | pER BRNOREARSA0RIe oreretiteatet odth o P ope 3bf TERESRHY

AF361943) subkiedds fufth rmlaauvggmet s€0 LIS Fak N2 8j6086422.0troE)siVRES 2%(, EBY.) Pat.0 CRF

(sheep cortlcotro in re|leasing factor EQO GB)) auv; P01144
(3P)) " AP SSh) ROlREPY T Bl bE O LG RAE (ABH Ly 1o
activate @Rfle!ﬁal PRIZ2Rar 0K cda0sch 98: 2631848 MBaND, GiEd:tn Qsee CREZ2RIO D@00E3),M

"CRFR " al so |nc1udes truncated and/or rmnutated proteins wherein regions of
the recephwmanngpesil 8 @otssooriguielied reptided yama wenbinil GFesssPiHaby F?&g ave

been del e{gd pr, umfhsfl : @l@’ h%@r@m TEAQShaORE 3R4IQs Nl s@fbedRIC :U:@f P& nmgly

ani mal speci es. The previously been referred to as

(P:ﬁ- CRF CRIF15,§P®er4:489, 16M |4|1594 829; at.605644d 0 10941 bgy-233.83; 3pTH. Bo6 P Z(55’2§§§)
en, f$§3 (ﬁgusé%%?&z 51'??%27 /i\gﬁﬁj? 433!5 P%}g %ﬁl %@&?ﬁ Ot ax(aix%?%)ciudgﬂ@w

C P. et a ron 11: ., Proc. Natl.
Acad. Sci (hu@y ur@2rtinl 08AFA38R33 1G8YH) hdhell (h’illtlal ufgcorgin B or, St@E@@lﬂe@iatGd335

1-5 (.19.93é%ft1 (8(&1?20%8&' h[?roﬁf%huma ?o% V\ﬁilgc Léetl%gsc%% Chéﬁﬁ%hunpdlﬂt i's

not limt ose’’rece nlc sequence
encodi ng tdmecatrepie pélenrsmlgefmdmvﬁ%de@}iﬁ) to€RFi(sheep seiipoenpie rd@tsmbé@epr E00h@se

sequences inhclude Acces X72304, E11431, L23332, 192584, T37068,
T28968, @@gsilj,g?ﬁi‘%ﬁ@é%ﬁﬁ“ggg%sz AF180301, T28970, L25438, L24096,
192586, B1954«CRFHEDBES IncalM &hp66m or 220k, whidhfad B8 2bilil1id A36/ate ARIZR 359,
AF229361, AB055434 and

CRF,R, or both.

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

“CRF;R” means any isoforms of CRF;R from any animal species. The CRF|R has
previously been referred to as CRF-RA, PC-CRF, CRF, (Perrin, M.H., et al. Endocrinology
133:3058-3061 (1993), Chen, R, et al. Proc. Natl. Acad. Sci.USA 90:8967-8971 (1993), Chang,
C-P. et al., Neuron 11:1187-1195 (1993), Kishimoto, T., et al., Proc. Natl. Acad. Sci.USA,
92:1108-1112 (1995) and, Vita, N. et al., FEBS Lett. 335: 1-5 (1993)) or the CRH receptor.

The definition of CRF;R includes, but is not limited to, those receptors for which the
cDNA or genomic sequence encoding the receptor has been deposited in a sequence database.
These sequences include Accession Nos.: X72304, E11431, 123332, 192584, T37068, T28968,
Q81952, 123333, NM_004382, AF180301, T28970, L25438, 124096, 192586, Q81954,
AHO006791, NM_007762, X72305, AF054582, Y14036, AF229359, AF229361, AB055434 and

9



9 WD 03/062277 PCT/ US03/ 01454 L41563. The nucl eoti de and protein sequences
of these receptors are available from GenBank or Derwent. "CRF2R' neans
any i sof owmosfoeZRF2R from any ani mal speci es. CRF2R has alpea/use®nmi4s4 ef err ed
to as HMCRF, CRF-RB , (Kishinoto, T., et al., Proc. Natl. Acad. Sci. USA,
92:1108- 1112 (1995) and Perrin, M et al. Proc. Natl. Acad. Sci. USA
92:2969- 2973 (1995)). The definition of CRF2R receptor includes, but is not
limted to, those receptors for which the DNA sequence encodi ng the

recept or egn depos in.a se n t ]

ncl ude. APSS Gt REBSe 33 st SRS Y b R ore p TS R RERC
AF011406,DAE@m9381, U16253, T12244, T28972 U17858, NM 009953, Y14037 and
AF229360. The 1 qQti de and protei uences of . these

avai | abl e from AREAnAY Y BN (ﬂ&sﬁ OB} 41 2pEKH PeFiSS péﬁfﬁﬁq] also een

conpl et el ¥fdaled ¢ aAHMRCRF,CCRIBRBP (BesBEotQ IT. 2t tal. v Phoy.. N&tDIA cad XSaip$ A, 92a1083npound
inhibits skeletal nmuscl e atrophy if ith partially
prevents LhadEPe andFemipyM.- etjad dirag é’(jtlp‘\gﬂg lﬁ§%%9§52%é9?@% mol ecule is
said to be "i sphaleRitionhECRERSke&Rlor indliRied) it eathotaimicdien] gate fedphadsorar e

enpl oyed to renove the peptide fromcellul ar constl tuents that are
normal |y WhishéheaPNA sRAveRCcE RReopingtths rFreentorshias |beary depositedaift & sH9u5Ea R PRA&npl oy

standard it isfuGREd MRt ALeASIoh NRbT @13&158@“ EilsBhaied opeti dex24” | sedses,ed
nucl ei ¢ aci d* neans a nucleic acid nolecule is substantiall y Separ at ed from

cont ani nafAFOIHARS, eAEOKBRH MAP2Bul B@z%caawa d{HES. pHIM,98PR 30614037 and
Z:_‘I[ Hf :A‘gabég%wﬁ&g THE glﬂ:%?)ﬁge aﬂdqﬁ&gllnfsécﬁx@ﬁdepgf hee %Ue Hﬁ%r@i\ﬁllw frork @RMBanikN t he

erein, DNA 'sequences are said to be "operably associ at ed"
i f the natniPewelt. the Ilnkage bet ween the two DNA sequences does not (1)

result in the 'I‘Irr;'llilf)l?dﬁlx&%nsqg Qlftm@'n letdl bi(;chrp"}%a%duﬁ? I((C%Qs dr%ﬁ%t}’erﬁorw th

the ability of "a prono |re ransc |pt|on of the coding
sequencesexaoiple( Bgormprc»tlmf ihkibis wetem mh%:l@etmbhyt iy it@fther lsemplotelyes petialilngye RIA
transcri pt tf l? translated into a protein. For exanple, a coding sequence
and regul At S%Wuences are operably associated when they are covalently

| i nked i n such“lslmay pgsidé’ Ompairaczepéplnée modeasle ris piid an bef“lsolmd”oﬂdn mgysscad]uence

under the influence or. contr of t gnces
promot er MFEGRIGH Of §he(5‘b"e”ﬁ; 1’598%1%r§ 88‘?‘2??’ eé{im&frf’%ve Bed’? ﬁ Ol G %r co\/\ﬁ%'tuemtshe
pronot er h@gire oknSall§ aRsHla@d Ofith & fpestéihNOA SkiBed aitisgat ¢aarreaﬂi1ytdﬁ@uoyuuﬁqdaaquence

such that the resulting transcript is capable of bein translated into the
9 p g
desi r ed p@m ficatgon methods {0 obtain an isolated peptide.

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

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

translated into the desired peptide.

10



10 WO 03/ 062277 PCT/ US03/01454 "Sel ective agonist"” means that the agoni st
generally has greater, preferably has significantly greater, activity
toward a wernB@aén7T eceptor(s) conpared with other receptor®cTrusp3ehass it is
conpletely inactive with regard to other receptors. "Sequence ldentity" or
"Honol ogy" at the am no acid or nucleotide sequence level is determ ned by
BLAST (Basic Local Alignnent Search Tool) analysis using the algorithm

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

(1990) Proc. %‘c"lleQ &ca mségﬁl.le%hfgﬁ\ég %Zgg%m g%ﬁw\/\/ﬁ %ggtslgn@gt@@:y Ieg fe E)raI

sequence si'gmﬁtaarly eg:atseacrtryhy ngyvardr: heeraplpn@atot(smwaﬂw withethBL ASPptorpmogthatm i s

to first rc§0n3| sllnm ar . tﬁ %”%Qootherrece tOIgsaps (non-conti guous) and wi thout
gaps (cohtiQUst e)ly BAV LR TR (R PYeISEShORce and a dat abase sequence, then
t o eval uat e t htSegtieaté &ehG@l or SHgmlf)g)Camd& ofin@hdéid manhodiagide ha;uemeeevel is

identifi df .whi.ch

br esel ect SAITHESRo PYNST GG rocHaRigmepn Sy 18a a8nar gr ot Sedbies | &

il:a tm | ar IGe ymﬁlsﬁar@hthgq,r@graﬁeq_lﬁﬁtpcBladﬁ!,t aﬁh@{s&'&lastﬁaﬁd /N)l?ﬁ)c hinltsctiil &l al. (1D994)
ure netic e .searc arameters

descri pti ueic éF‘idf;ﬁﬁseﬁf SIBERHEecnd darlm er “F NERYRE ét"FsIY‘?’géFa‘L S@‘ gf?‘? g)ér?@g“'

thr eshol dzias? whRR QFd daﬂ&emc‘se@ﬁn@gs%mf& chatcAlas ahs apyeRaasId byCtt BifAsTMRL I'i X
and filter (low conplexity) are at the default settings. The default

scoring nBoERam igstedfipycanpiddt Pmily) ssemsats, tWitha §309, mo’ﬁ?fﬂ‘“ﬁ‘l?ﬂ“é)s fod pithqup gaps
BLOSUMG2 g@ﬁﬁgu?Susﬁ HRRILR é]u@rry s@duen&]ag@ghatﬁﬁz@& seqN‘}Ice thACB AvalDid the SRAst B,

10915-109 reconmende query_ sequences over 85 nucl eotides or am no
aci ds in mem@mce Fol hitehss that are isentfisd japdy fipadly 1o Rungarige pnlpyyhospmatchgsivdichof M

(i.e., t h?an'é@“-fér%&é&%ﬁthfeﬁr{olcﬁoipﬁ Jlﬁ&];lce n%rcah'dﬂgusglgﬁ 'o@“ﬁgs?c) 1st:>l%sm1 (si'rmﬁrlty the

penalty scor m smat chi ng reSidues), wherein the default values ' for M
and N ar eseafhampof «selquemoesqgebaaesceleg/Altﬁzbulretml a@?%)rj‘énnerﬁéieefts?smﬂ@ B} ubheed as

follows: Q=10 8&&%&&&%& %Qmpa% 3] Le@], ale;I ?. e e]c?g (R Pi R nafyaagcew nk=1

(gener at e& W0 e query
gapw=16 (ﬂﬁ&sholﬂ Her vﬂpnnlmg/ mntdteh ammdmdatahmecshqmpqsbdcutcﬁf i gaine nnd fiter (low

gener at ed he equi v ar set t r wi nk=l;
and gapw= %)e%’ff’ (f" ggﬂﬂtasre Y {‘)1 ‘3‘&"3%3‘:% *SEY &t en%le(gl ea;\@al?eiils%?lmx tg]t»dﬂ
package ve;rdsabﬁstx id theOBLOSEH 6 DivAtrixafHe MR bHE les aGAFQQBDP(ogaNattI‘/GﬂﬂI S (e ddt y)
and LEN=3 ensi on al t and the nt settin rotein
conpar i soh@gr@&é&ﬁi@m&ﬁa&@%@ "SeRiENEt 81’“%3&‘&“1 &t Vﬁ’é?%ﬁﬁ’g ‘“&%‘&ﬁg
increase in skedr@fain, ﬂﬁB%@dri‘ﬂg MRAGH i06et Bl ee@ltd)s of MIG.C, thefreind | bddke for a pai de

"Skel etal nuscle atrop ?rﬁ% nmeans the sane as. "nuscl e stin and (ré‘%ans a
decr ease Matchigg gsiugy) torlisdiee tepcgaltyy scaie dpomismalchiog resiqugHc "6?1‘“(51?3

values for M and N are +5 and -4, respectively. Four blastn parameters were adjusted as follows:
Q=10 (gap creation penalty); R=10 (gap extension penalty); wink=1 (generates word hits at every
wink™ position along the query); and gapw=16 (sets the window width within which gapped
alignments are generated). The equivalent Blastp parameter settings were Q=9; R=2; wink=1;
and gapw=32. A Bestfit comparison between sequences, available in the GCG package version
10.0, uses DNA parameters GAP=50 (gap creation penalty) and LEN=3 (gap extension penalty)
and the equivalent settings in protein comparisons are GAP=8 and LEN=2.

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

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

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

the protein. The amino acids may also be referred to by their conventional abbreviations, as
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I n describing protein structure and function, reference is nade to am no
acids conprising the protein. The am no acids may also be referred to by

t hei r corwensiemazl abbreviations, as 11 WO 03/062277 PCTPUSAR0OAU54

shown: A = Ala = Alanine; T = Thr = Threonine; V = Val = Valine; C = Cys =
Cysteine; L = Leu = Leucine; Y = Tyr = Tyrosine; | =1le = Isoleucine; N =
Asn = Asparagine; P = Pro = Proline; Q= dn @utamne; F = Phe
Phenyl al anine; D = Asp = Aspartic Acid; W= Trp = Tryptophan; E = Qu =
Gutam c ﬁﬁ)‘vﬂ; M?\lQ/EtAlamMBtﬂu ?Hr' D& hreknifte; WS Va1 LY@IRE: C G Gys A dyseined YCi ne;
R=Ag = Arginine, S = = Serine; H= Hs = Histidine” The letter zZ =

d x = PykeoFildosiee; c%r=b'6§(y=| Tyosied: d,= [ls =Usdelcing; NrrelAsmreAsmaragings Pz Prgi=ut ani ¢
acid or e orpred L Lsr.has been
descri bedb%{)rgli’;11 h(g s%lggg%tggﬁﬁelét_i% Tjg%e?maﬁ{{l/%?)#F R(I%‘SS J‘:eg‘tmﬁlr -elv-\hv\zrer?e

appr opr i afleyptophan; Eet Gbr = Blitgmig Seatl; iMh =t Met sp@dﬁmmﬁ ohyt 6 Lydesi @rdtle =

Napht hyl al.ani nep a m)dl flcatl n ani n er, p n as been
i ndi cat edbil tﬁe se%uen e gtlﬁggr under’ flhel?_hm s%%'dllrhaeng@%sl eZa ug}eg in the
sequence Pynscthdnge darbokjies pehid ded tsindican desrmihad rghutanic acid uoisglutdiniye et Sts on

"Ac" h dt t i.fi.ed t ted NH2-t th
LA 17 R S90S Enmh s5 LAL, DY BRI M e

ure
wher e apprMEDIEIED. REYe faacpd wies apbrotphﬁel NRtenikited B a¢ @sedl mmhanﬂaciﬁoeﬁbrt ® have
am de group. at the rhoxy-te j s indicated uence

T e O Eishive gy e P R p R0 AN R At Goises B DB A o or

an absence @f s@leBilRMnAGIde: thd “BRBéIRNSouFeatude ifakdifeqlionbo MBInRGn a@ pepfide’ ni | "
is used throughout the application. Unless otherw se defined technl cal

and sci enfqaperes Bherg it RseRs. hYbreNiaHaR sA h'éaSsbgﬁlbuseﬁ‘ré%h‘?%tea@O%W wated

under st OO )Y rRARGs Q'I th@k fﬁ%ﬁtYonSdlﬁB Ihhs bddn bR riBddt thd&f th® FAOBIREDNRAE S tehddire
phar macol ogy, or nol ecul ar bi ol og@ The met hods, materials and exanpl es

descri bed err:@pmomaée Fhstpeptides 9B Eg ipvsntin ¢ alse megifiedin bave pgtdsoaaup ghe
mat erial s sH M @ik, SRV lﬁélﬁﬂéd lh%ets'a@%ﬁcquﬁﬁgm@ﬂ‘habgn@gﬁ Y PRuSEA 10

the pr actice or testi ng of e present 1 nvention. Peptides The present
i nventi onoeincmrﬁpmw dedatibmbreth sheenca af 4namipeptid Beoontgricad thti nagiral ompleg, a

Formul a (L) al.ph Selta - epsilon - zeta - eta - theta
(1) In For rruI a (lﬁsedt%?%%homgl%%ggs a sequence of a fornmula X1X2X3X4X5X6i

wher ei n: Xl anamjotxﬁwasedeﬁmhamelcm)tzédnd saentifih¢ergs asgyl Iwons haitei thg sapfie ni | |

A E D b ST 3 o PR L LIS, G o
pharmacology, or molecular biology. The methods, materials and exarnples described herein are
not intended to be limiting. Other methods and materials similar or equivalent to those described

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

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

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

@

In Formula (I), alpha comprises a sequence of a formula X,X>X3X4Xs5X; wherein: X, X
and X3 are each selected from the group consisting of nil, A, E,D G, N, P, Q, S, T and Z; X, is
selected from the group consisting of F, I, L, P, T, and V; X; s selected from the group consisting
of A,I, 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,X3X4X;5Xs; wherein X is
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of A, I, P, S Tand V; and X6 is selected fromthe group consisting of I,
L, M and N. In one aspect of the invention, alpha conprises a sequence of
t he for mawe 0XAas2XB8X4X5X6; wherein X1 is 12 WD 03/ 062277 PCT/USBD6I484454
nil, X2 is selected fromthe group consisting of D, E and Z; X3 is selected
fromthe group consisting of Db Gand N, X4 is selected fromthe group
consisting of L and P; X5 is selected from the group consisting of P and
S; and X6 is selected fromthe group consisting of I, L, Mand N. In one

enbodi nent, @l pha, f 0, i o q .Sel ec r up
consi sti né l’o 2 PS %Bﬁ%ﬁtf?%fig%l %8 ﬁo§&§§%§?0§%Nggaj&g%E% IE%DSteFI\I%‘J1 ?f%% Fﬁg_e%%&,&_
(SEQ | D NchnsBEY) of D, ZGRPIN; X, 85@lek®d NOm tBrpup consifige of haud Pi-Xivgelecigidiosi n " "
denotes ni,l . | n anot.her 1i t. i ZPPI .
In anot hekheé%lgﬁfmr?és{ﬁ{’g, Ofalf%ﬁgsq%@rr%?lf§%£&{&ﬁéon§§gg%h§ g&-és%%ﬁ%ﬁggdn%t er
enbodi menbpe @hlpldanea ripha $wthet hans Bepube s@juence lsdlected fromnist grevp embisdhigndnt |

al pha co [ ce ol n er e e.d-nv Lon,

21 pha compPiEEdsta AR RS s ERdse® My B o AT FEEET: g
is nil; X¢sHG s 8i0esy Bd--fPsomiidne ', oxlprehon S idsidted gnilofIn Bnother embod@mamdalpha X5 i s
selected fromthe group consistipg of A |,..S T and V; X6 is L. In one
enbodi menfOMR{[SEh e EaBFS s%@lgpj sE‘qﬁfé’m?é eEéP‘BE‘F‘&d aép%ﬁlo'?jﬂréseél‘%uﬁ)qu%rﬁ%i—sti ng
of ---1VLDNPSEFTh-anottrer énfbodiment,afha comprishd the seyjdéhce ~~IREL. . In hflotkdd @inbédiment,
enbodi nent, al pha conprises the sequence ---1VL. In yet another aspect of

t he i nvenfiPBhcomprissdhecsmsrresesSa sequence selected fromthe group

consi sting of HOERREr 4s of e WPentidB2d1phaemBites (RRERMuR RIX,X30.X),X; wWhREL ,
---1VL, - TKFTL (SEQ I D NO 394), -zZGPPl, SCEIVL (SEQ ID NO 395 SEEI VL

(SEQ | D N& is39b)X2 is mNPa\ie nil:SEQs iseieqied fragg the graug) ogpsigtigeof Fpl loP 2898y Xs 5q v
(SEQ I D SRR SEQ 1 T ( iR 2 1phSZGPP
(SEQ I D H%‘“ﬁ%@%?m AR (éSEE}QN]OIDSEIg l_rfp% !.gglﬂr;LygF ngfm?{lﬁué}lmaspéglﬁ of

t he i nventémprisest plgaensayelbtedoirers dlepegroupycoasigingyohi-stWldi-nelL, (-rFRL-H-HAL SEQ I D
NO  400) ot herppept i sef i erourification or
detecti on%nf’ ayﬁe P|¢§gio |Ac?g§w£)$glf %E&F‘h\g@ﬁ%%ﬂ : é%rgthsgbﬁnbﬁ]Fg; J?? beta conpri ses
a sequence of & jaranuthar SEEDXIGhe inkention, I8 @mEri¢t0r seqeence adértaslefretteed fr om

(1 91040 SRSk Byt F R0 Yo 1 008 RTRGE 7R, bl BRIPLSES. (1S
(SEQ | D NOKFTEQSEQ ISINO: 39®ECZ(I}I{PIJ\KZQI§W®47(}55QSD[DITO:(EEQSEBIWCXSEQ)B) NGaAgb)SI DV
(5EQ 10 Mhudlord Ty oy VR BT R N0 2 LB, PS5
anot her eQdEEIMBNG:, 4008 ISTKRIMSESED Ne 4650 826PH (SEQLID NO: wet), anoNDePPI
(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 SXsDXo, wherein X3 and X are
each selected from the group consisting of I, L and V. In one embodiment, beta comprises the
sequence selected from the group consisting of SIDL (SEQ ID NO: 405), SLDV (SEQ ID NO:
406), SLDL (SEQ ID NO: 407), SIDI (SEQ ID NO: 408), and SIDV (SEQ ID NO: 409). In
another embodiment beta comprises the sequence further selected from the group consisting of
SIDL and SLDV. In yet another embodiment, beta comprises the sequence SIDL. In yet another
embodiment, beta comprises the sequence SLDV. In yet another embodiment, beta comprises the
sequence SIDV.
In Formula (I), gamma comprises a sequence of a formula X;,X2Xy3; wherein X is P T,

V, or S, and X, and X3 are each selected from the group consisting of A, B (Naphthylalanine),
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enbodi nent, beta conprises the sequence SLDV. In yet another enbodi nent,
beta conprises the sequence SIDV. In Forrmula (1), gamra conprises a
sequence wbD oa/0bzrmul a X11X12X13; wherein X11 is P T, V, @CT8Sozancs&K12 and
X13 are each selected fromthe group consisting of A B (Naphthyl al ani ne),
13 WO 03/062277 PCT/US03/01454 C, D, E, F, G H I, K L, M N P, Q R
S T, V, W and Y. In one enbodinent of the invention X11 is P. In another
enbodi ment, ganma conprises the sequence selected fromthe group

gggsi ISD}:iV”@ @W&Pﬁg&%mg’ Qg&@%ﬁp\EB%RFEIn oﬁ?Emchd:rﬁém fgﬁﬂe lBrPVEIIlglOBPFIE)I c
E:_ E E:_ g Xlgl i, P. ghla,nothéli tmbodPhedt, gsnmla édrﬂ'prISEHY\he s@qwlcdblse\rectqﬂKﬂromPPbB grcmE
PO POy, CBnERPARLERF, Bath PROtPAYbHS, il eri G, Pek, PERPFLLRMD. HRy T
E\\;\?\’/ Ew PINIV_\FPFPWﬂiY Fr’lm PmWPmWHQFMBWt PRYEPLAD VIR, FIW| ZIEPYE,, PRY@IHFMT, PYV,
i nvent i onPl§ E’r%&lﬂ?owi ?@e%hﬁ&é’é{}g%§ E@Ee‘%ﬁﬁd’lﬁegﬁ]ﬁt giegﬁ“]dafg“éonm 'sting
g}c | FFEPI mplfﬂ\‘:(ﬂ Plglﬂz QQE_?EQF PQH, P@LFQLPEQQ PRYQ PQWYPQPTER Y AP, PPBYPTIRI E,
Compt | ses ThE T AL VAR P g iy e ke PR FPi pRRE P

PFH, PFQ, P‘HF\&Y}PLPEII RUGPYR), Hy TP @y, P, PRYESLE Ik, SR3 Yand RIIB, IPhddandthéd, Pl Y,
PYY, PFE, PTW PHY, PH, PIL, PTI, PTF, PTL, PIV, PIT, PTV and.PIE. In

yet anot h@vboéwmap%%tnvewwmeaﬁﬁmp%@é thersgauengsreieied Eamdhs Eaum 8 Nge

group cong s, @@Gof)Fﬁl £5Q, PHY, PEESPL@nlﬁL}li’lﬁoplmyy@trEamhereﬂ‘IEOEInHrMQ,,
gama conprises of sequéence sel ected from PYW PL(%1 PIG PLY, PUY,

PTY, PIG PIP'LIEIG AR anghRT SRR, yey wotfyépmh%@ﬁéfga@fwms %?ﬂheél%éerﬁffq ses
t he Seque{r‘?fﬁ tlg)é %iou;l @or%ﬁﬁn?@@ﬁﬁ@f‘@%ﬁ' pp?t PFY ORIET®L €O PR ?E?GPEV%}W 14
er e| n

Formul a ( ta conprises a sequence a formul a X14x15X

i ﬁ sel ecPEd H‘TbrﬁIEhlémgP&lrfI‘éohﬁYsPFE@’T(W RQY | PHYrRIL L. 8H, PEF.Jile®%d from
the group,co

const st i potiop T &ind Pt yirgn i phboRRAT By bR B LD G AR e
sequence geureainsistify o RIGHETNy PGSparciotiSi db iyetganother dofodimon, gartud cq_mlﬂlsesacpfd M.R.

In one enbodi nent | t i e

(1), epsi 1G¥RES T egggonépg(g’que Cgf TI;IQ’F gglﬁp@&%lg%ﬁflh V\Eer el n X17
i s sel ectad ahoen éxﬂﬁ)dgﬁ@tjﬁgaﬁmsdo&tphm thé sdquebce BIG. TIn ket dnpthdi; elabmﬂlmnt X18 is
selected fromthe 3’#& conS| stingof L, M V, A and T; X19 is selected
fromthe é‘%‘lB’E?pCOB’(?HeiS ng of I, F, L, and M X20 is selected fromthe
group consi st i pgr&hula (I deNi camiptisel aasaguedElof & fomiuie Xedk, £4,QwHeken G pisp

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

In Formula (I), epsilon comprises a sequence of a formulaX,7X,5X19X20X51, wherein, X7
is selected from the group consisting of V, I, L, T, K, E, N, and Q; X3 is selected from the group
consisting of L, M, V, A, and T; X is selected from the group consisting of I, F, L, and M; Xy is
selected from the group consisting of D, E, N, and H; and X, is selected from the group
consisting of L, V, I, Q, M, and R. In one embodiment, epsilon comprises a sequence selected
from the group consisting of VLIDL (SEQ ID NO: 410), VLFDV (SEQ ID NO: 411), VLIEI
(SEQ ID NO: 412), ILFNI (SEQ ID NO: 413), LLIEI (SEQ ID NO: 414), LLFNI (SEQ ID NO:
415), ILLEQ (SEQ ID NO: 416), ILIEI (SEQ ID NO: 417), ILLEI (SEQ ID NO: 418), TLLEL
(SEQ ID NO: 419), KMIEI (SEQ ID NO: 420), KVIEI (SEQ ID NO: 421), EVLEM (SEQ ID
NO: 422), EMIEI (SEQ ID NO: 423), EVIEI (SEQ ID NO: 424), EAIEI (SEQ ID NO: 425),
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consisting of L, V, I, Q M and R In one enbodi nent, epsilon conprises a
sequence selected fromthe group consisting of VLIDL (SEQ ID NO 410),
VLFDV ( SBRolo®ob¥277 411), VLIEI (SEQ ID NO 412), |ILFN ( SEQTIUS0MI45413),
LLIEI (SEQ ID NO 414), LLFNI (SEQ ID NO  415), ILLEQ (SEQ ID NO 416),
ILIEl (SEQ ID NO 417), ILLEI (SEQ ID NO 418), TLLEL (SEQ ID NO 419),
KME (SEQ ID NO 420), KVIEI (SEQ ID NO 421), EVLEM (SEQ ID NO 422),
EME (SEQ ID NO 423), EVIEI (SEQ ID NO 424), EAEl (SEQ ID NG 425), 14

LI BT (SE0 TBNG "ade) A E TS N3 e Toh e PR PR NG R,

NM HM ( SEROt BERNCNMAER )(SEQUIVEND( 4100 NI, (SEQIP) NOaht ). . QMMEN S5 |ID) Ny
433). In i hgy ' : [ ; [ t - ence
ol ot ed TP RERNTH0 BINONRs) MRk bRfhR Y AR TR, R DRpriSe ez
TLLEL anskqkdvicEbelected famothé groue ndveidiimger{ tV LIBhsY LIV dbRNE LEENL ThleEQ.eldd&hc e

selected fro rou cansi sting.of VLIDL, .VLEDV, |LEF In
yet anot haid lré%%%igi ﬁ'eaﬁlf’[?‘ere%ngq '(%entig prisesy rlStelgﬂléhessee lﬁgﬁecgglégleeldg%qnegk :‘-%'%(g)ar% t he
gr oup con&dnSistingof MLIBIN) ALFDV, ILENEQd ILEEQ.elh yarmbtherembedioedi, epsilon caygsis¢éson
conpri ses the sequence | El,, KMElI, |LLEI, or EL.. I n yet

ang}[) her eff5oWANPAT SClEded ITom Ungtors ecé’nflﬁglgs%qugéﬁgé ORI\’ILQ‘: 1 ARyt yagﬁdc}?rher
enbodi mengmbodafi,|eptilon RBRPIiEE thetsBiieAROKIETRT K MIBIFQLEL MLEBQ e BELLEL) ,In3et a
conprises a sequence of a formula X2§X23X24X2]§1},48¥1hefnei n X2%§i s . sel ected
from the #Hio8isp cCEBALMER, SBSilgR cAmprisey theyseqgence T Inyyes qnother, erabodiment,

the groupepsAGN&InfhisdddhOdeqithte ILKEQND R, X24 is sel ected fromthe group
consisting of nil, A H, N, Q T and Y, and X25 is selected framthe

group consi sti AgFegmulsj (D, zgta comprises g seqyened of fyformulp KopfraXo¥spWhRIHR 2 5 t he
i nvention ri &€ Rfpthes fapd milxa, ¥2RK23X3AN2 e br €i n
X22 is sefeé%%ggfrﬁg% %ﬁ?é@éﬁg&gonsi sting of ani I, )% and E; X23 is selected
from the emeisting dailsKeni RgXafis sldcted Krognidie Rrouxoansisyngsef nile Addh ¥y NrQthandgr oup
consi sti ng. il st Yo Lsnsel gc t he,qr oup
consi st ng’ gﬁd 2%21 S él%dl\(*onwig’eoﬁo Jergﬁgtlgé Of(ﬁﬁ’aﬁ’o%)hg’r R }éqer’ﬂ?ogliqdrarg]ht,ﬂl (z)r_%t a
conpr i sesembslggene ut the geNeeiidne detd camprishea gaquense ©b tigifemutgX oK :ERAE: "W8EGIN D

12 P GEHSERUR W PG TS 5 Ol SR A,
AKQR ( SEQonkistityf nlldK)and RRRR i§ Sfteld BraNGhe 4rbR) condidndg ¢SHQAI ID NION, @4Bind ERAE
[ RO 4a%) orioabeloc sl g e tERAR MsEoth § ol Tmck P8R | 5
NO. 450) , erARAndnSERYal dInmiptikes 4tYuenceeTeQed Ho@ 1hD ghdp cdi?sting ARSRAESEERIID NO
453), ARAIIEIO(: %354 , IEI[()AQO(SEZ(‘EI@ NO':N}%, ](EZEEE (SEQ ID NO: 436), EKQE (SEQ ID NO: 437),
TKDR (SEQ ID NO: 438), TKAD (SEQ ID NO: 439), AKAR (SEQ ID NO: 440), AKQR (SEQ
ID NO: 441), ERQR (SEQ ID NO: 442), AKAE (SEQ ID NO: 443), ERAE (SEQ ID NO: 444),
ARQR (SEQ ID NO: 445), EKQR (SEQ ID NO: 446), TKAN (SEQ ID NO: 447), TKAR (SEQ
ID NO: 448), EAAR (SEQ ID NO: 449), ERQE (SEQ ID NO: 450), ARAD (SEQ ID NO: 451),
EKTQ (SEQ ID NO: 452), ARAR (SEQ ID NO: 453), ARAE (SEQ ID NO: 454), ARQE (SEQ
ID NO: 455), AKQE (SEQ ID NO: 456), TRAD (SEQ ID NO: 457), AKAD (SEQ ID NO: 458),
TRAR (SEQ ID NO: 459), EKQQ (SEQ ID NO: 520), --RR, --AA, -AAR, ---R, -RAR, ---A, --
AR, -ARA, -R-R, A-AR, A-A-, A---, ARA- and ----. In yet another embodiment, zeta comprises a
sequence selected from the group consisting of EKAR, ERAR, EKQE and TKDR. In yet another
embodiment, zeta comprises EKQE, EKTQ, ARAR, or EKAR.

In Formula (I), eta comprises a sequence of a formula X6X27X28X20X30X31, wherein: Xog

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, [, L, M and Q; Xas is selected from the group consisting of A, H, K, Q,
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| D NO 455), AKQE (SEQ ID NO 456), TRAD (SEQ ID NO 457), AKAD (SEQ I D NO
458), TRAR (SEQ ID NO 459), EKQQ (SEQ ID NO 520), --RR, --AA -AAR
---R -RARD0306R77-- AR, -ARA, -R R A-AR, A-A, A --, ARRCTArSU3/0H54. | n
yet anot her enbodi ment, zeta conprises a sequence selected fromthe group
consi sting of EKAR, ERAR, EKQE and TKDR In yet another enbodinent, zeta
conpri ses EKQE, EKTQ ARAR, or EKAR In Formula (1), eta conprises a
sequence of a formula X26X27X28X29X30X31, wherein: X26 is selected from
the grouppGRR% Kb 199&1&fted'%ronpthegroubtcorlglstlh\& otQ& Bﬂr}g I@ N%?d7Ql £, 38JeREEE ol OM

the group consisting o d G "X28i's selected fromthe
group congk stdupgousisting oerI IKN@andlls av@)X@3¢ mzsﬁrqncw BIS0BLomiatng R Satid

X2 s sekecheghal Ll 9F QP CAlSH, 4 %@&eﬁa %ueﬁég Mecbli 306 e o0 1 S

sel ected “he group consi sting R and X31 is
sel ect ed fonsistinghef ARREQDA (BFQ |IEtN(hg46@)‘ KIEI@?&K (SEQ I N§h &6 nSEBERAASESIDt he

narEQn | SE HEREERRRR SRR e RREY GEP T E A RERNERRSER D" 5)

KEKQQA ( SEQ: 5D)NCERMNOA)SEQ i NQ: ADKEREQA| (SEQID NBAR3AKRRGRA((SEQ IDINO:NO

S21) K a0 Rl §6200 S0 (5 Bo\Go R on ST (859 10
527), AEABAKAKSEBQ ID NY 5238 3)AHAMKIIEY (TBRQ: bD) N mmHAam mANaAFjoq\ ( SEQ
I D NG 530) In yet ar&ot her enbodinment, eta c rises uence. sel fect ed
from the B‘rb‘ij&“e‘BFfs?‘E‘E HEenbreta ANPRESR 2 shcRgEIaRIsRe ff?%te &pth TOS G

enbodi MENARSIA, CATPKERRRKL Nén SREWEIN GRothAAREERmdnt, ¥t cospibds tﬂ.dﬂQEdfl&ﬁce
enbodi ment, eta conprises a sequence sel ected fromthe roupf%q?m sting of

SQRERA anéAIB@@@QAI“ Yeh s}bnollits PREAIBI G FRIPRIISCS? SPALTIHFTIEE gt¥®nce

KEKQQA. 1 g, r%& giﬁ RA hEKBKOOMPTh §8Sandth&CmRARRn btal BRPFHRE MRels8quence
X32X33N34X35X3 37X38X39X40X41, V\/nerel n X32 is selected fromthe group

consi sti n@E&Q% E, H and T; X33 is selected fromthe group consisting of

A D E I, d FretaX3oprisk! €Cl edseqfidn@iN t BE GHOUD f&AIkEl Sting
of A and R XSEJ\Ils sgﬁecte(?]frorﬁtheogrﬁ)gup con5|§set|r11]g of EE H I, K L, N

Qand R, X2 XiNs. X6 806t 366X 6 X okt Weergin Supis selpes¢dsfrom gheogrowp, capsisting ofidakelHy:  x38
e o oot Sl OO o G s B cRde0ls Bl pE1. 208 M RGN £ 280k Bbedd T o

the group “Consi is $eflected fromthe group
consi st ndjomftheﬁgroﬁiq cdﬁslsthhg df A #ad Ry, X3Qs sétect& faord thE; groepicongistimg bEELt B, Kf kom t he

group consj stin V, i fvthe i i Qn,
Phetn com Rand 5 ibslekiea frofth sfoon Bpilfig STE I ks Lrkea BB
wher ei n Xgaup sosBligcofdd H ardrivif K@ is gteotep fioanthe gtoup gorsfstidg ofEAAME, N and3d3; i s
sel ect ed fXl;ool[;:nsél(l;]c(?edgfrro %ecgcg(l;]l;spl &)%éigtglg%];’ A',A\D, B’, HI,EL Ii\,I’N,% RS Saﬁl?lg T; Xa1 is selected

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

a sequence of the formula X3X3;NX35X36X37X38X30X40X41, wherein X, is selected from the
group consisting of A, E and T; X3 is selected from the group consisting of A, D, E, N, Q, S and
T, X5 is selected from the group consisting of A and R; X34 is selected from the group consisting
of H, L, L, N, Q and R; X3, is selected from the group consisting of F, I, L, M, and Y; X33 is
selected from the group consisting of L, F and M; X3 is selected from the group consisting of A,
D, E, N and Q; X4 is selected from the group consisting of nil, A, D, H, Q, R, S and T; X4 is
selected from the group consisting of I and V. In another embodiment, theta comprises a
sequence selected from the group consisting of AANRLLLDTV (SEQ ID NO: 465),
AAQEQILAHV (SEQ ID NO: 466), ANNAELLAEI (SEQ ID NO: 467), ANNAHLLAHI (SEQ
ID NO: 468), ANNAKLLAKI (SEQ ID NO: 469), ANNALLLATI (SEQ ID NO: 470),
ANNALLLDTI (SEQ ID NO: 471), ANNANLLANI (SEQ ID NO: 472), ANNAQLLAHI (SEQ
ID NO: 473), ANNAQLLAQI (SEQ ID NO: 474), ANNARILARV (SEQ ID NO: 475),
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T, X35 is selected fromthe group consisting of A and R X36 is selected
fromthe group consisting of H I, L, N Qand R, X37 is selected fromthe
group comapasioey’of F, I, L, M and Y; X38 is selected fPremush&ogspup
consisting of L, Fand M X39 is selected fromthe group consisting of A

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

Q R Sand T; X41 is selected fromthe group consisting of I and V. In
anot her enbodi nent, theta conprises a sequence selected fromthe group

Conni Lt AR (B AR DR PATALAT (SR BAR (808

I D NO 460 NGENKADL IANNRIISETT| (SEQOID 4¥0) 479)AM@&EHH\( SEEQ@ S 4801 |

' No arip AR e B St Rl iR 3 Blept SONRANINISEER, 1

ANNARL LARNO{ SE3),| BTNGRIUABY, (YRQNARL INOF| 48SEGAQANDAHY 7§SEQANRRNG: A485),( SEQ

=it YEREE R MO bkl e o sy ki e8P o

NO 488) , 498),NARNASRVARSEGE® IRONG:8439), HAQMMLILIMTN (SEQ IID NO: 4835) ,

T‘SNRKN'& D S RER R B R R e R mﬁ%ﬁ@'ﬁ@gﬁw 55
ITBNRkILO L DIE;S,’( s&;?)T :\Eglbj%}%&%ylz(mmm | 4QASEQTIP€MNGL1§F’FI&92()SEQTTNARIO_AM§I)( SEQ
TTNARLLDRYT éEbLPBVl\iéEQz{Qd‘f %P?Mﬁéﬁﬁﬁ)@éggggw §5§7 %%A@a SEQ

| D NO  498) ,NJ: T TARRLEBEOV BSEYOIDANS) ,49§FTNH1~MUDJBD1(\SE@QDH\I®O 56@),
TTQARI LARV & Bgfl D NO 501& and TTVARI LARV( S g . . _In yet anot her
embodi menf TRAREAR Y ¢ BRI BelOa S8R qadh EEV 4B It} ¥ Eﬂr]@anneso olipye et i ng

of TTNARI LM menfANNRY- Edribtses £ANMYRnkd-£Tdcred FidMARE Lk ¥ Bfdkiihd VARENRRY.ARW, Yet
anot her enbodi nent, theta conprises the sequence ANNARLLDTI, ANNARLLARI,

ANNAL L L DTANNAANRITIL] ANNARHIMGEY | TERNARGERRAR andrT TNARURDRVET| In BeNARPEZRY,
EQNAHI FAmec%ﬂﬂenEQh‘égcgf%‘F%es gk seﬁgénu g%NARLL@FIarANNMﬂLLAF@aQWALWT@C' ate

that theta enconpasses m nus end of the peptide. The peptides of
t he i nvenANOMIRIWG Lal STNYRIA-RRS cr THSARISARV pe pANNRLEBEDTH  ahRN& . with

Spec 11 oaPEy EUERIPT FHERBNRORIBIG B I RERH BF R SR DB Rt 00y 1,
LLRK ( SEQ&ﬂcBnbl@SesSﬁbe} -tdrminus esliduepep(itd- X17, | El EKQEKEKQQA (SEQ | D NG 505)
for residues X”]"[?e pep%des%ﬂ'h%llrget(ltlon(gave alsN(gee (s)e@ribfe&) fsa peptide of 41 amino acids

with certain preferred sequences. Following peptide strings have been specifically exemplified:

ZGPPISIDLP (SEQ ID NO: 503) for residues X;-X,;, LLRK (SEQ ID NO: 504) for residues X4-

X7, IEIEKQEKEKQQA (SEQ ID NO: 505) for residues X4-X3;, PSLSID (SEQ ID NO: 506) for

residues X4-Xo, and LLRTLLELEKTQSQRERAEQNA (SEQ ID NO: 507) for residues Xj4-3s.

Variants of the disclosed peptides, and nucleotide sequences encoding the same, are also
encompassed by the present invention. As used herein, "variants,” means those peptides,
polypeptides or proteins, or nucleotide sequences encoding the same, that are substantially
similar to those peptides described by Formula (I) and which may be used as CRF;R agonists. A
peptide of Formula (I) may be altered in various ways to yield a variant of those encompassed by
the present invention including amino acid substitutions, deletions, truncations, insertions, and
modifications. Methods for such manipulations are generally known in the art. For example,
variants can be prepared by mutations in the nucleotide sequences encoding the same. Methods
for 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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resi dues X4-X9, and LLRTLLELEKTQSQRERAEQNA (SEQ I D NO. 507) for residues
X14-35. Variants of the disclosed peptides, and nucl eoti de sequences
encodi ng wbasmerre; are al so enconpassed by the present i meantSopm4sAs used
herein, "variants,” neans those peptides, polypeptides or proteins, or
nucl eoti de sequences encoding the sane, that are substantially simlar to
t hose peptides described by Formula (1) and which nmay be used as CRF2R
agonists. A peptide of Fornula (1) nay be altered in various ways to yield
a variant fing e t REwRFRISERN the RN QNilel Glebsh NG &1 NO
acid subs { %P@?\Cgmﬁ%?@?ong owanﬁcatl onog18 I nsertions, altr? ermdl fications.
Met hods chnboslummt ofethd yauilastt ihenlsbsmlléOltj]@méﬂlalpblyldR abEermule Driecepsqrvatizg thatanpl e,
variants can be pr re TUhLRGT 8 fotfie ézﬁé}é'%{h?a%% eneodi ng
t he sane. (EI\%JP'ﬁnadg dl?%’ts qrrlﬁt é%enes%ls aﬁdilér%ugcthtg(e)%ﬁée sequence al ter ations are
wel | knomnnducemte salsstituteSagno :ﬁomct reeﬁmmioeltwelemk@ki r¢sidy8 S0, B, end R)Naeferablacad.
Sci. USA 82: 1987 7-382;
U.S. Pat.3R&"® ‘A‘“@gé" “EQES‘“‘(RLN arrge ?tg/%fyhﬁ%"d %35@%)(%}&%%% p(]igfgrsagl
Mol ecul ar are %sMc@Bﬁtﬁ&B@Wel?Eﬂ'drgéSG&ﬁcmMﬁdd nddirall rmgwo(awbasiﬂmsl (&nF,Aubl Mshi ng
Conpany, k) _and the references cl odi ment of
Che var ) an i RLokGRED aeisiesioe) SOR SEHE hEbrge s B ol P B8 PSR en Bt
conser vat jhy¥ Qardnt, {Headverall thaigd) bRty orchy@ropdbsc/iydeophilio phepeitieabf the ppeidd ¢ags of
the variant. Thus,. where nut atl ons are ntr gﬁgei% to substitute n]]no aci d
)

resi dues, D6 d¥pred v wIRPUE absaRialle d¥eY ( ectjgg agBpigter dB| §"1 ap

SUbSt i t Ut Ggbotirhdh, RAS WirkME iy art Barg arheriRi iU Peptiae GAtHoMRLlY (Dhalmggd an@Birdues
(D and E) preferabl y are substituted with negatively-charged residues; and

neutral neRRqdNeat of adppkss pogtidg of Formula () ispmodified by gegfylatigne Fupapyfaion o

substi t ut sffﬂo}ﬁatﬁﬁ U§1§<§'}Lylﬂf2ﬂ R4 Bnali&S Al RBelink iRt R&omBiNed by Bninvadr  the
variant, the overall charge, structure or hydrophoblc/hydrophlllc

properti e& Gfo teh@/rrpemrp@@e@aﬁ they grogeint e by) thii sypibers efuths waptideaising rarfifistisel y
af fecting Igﬁg 24310‘1190@0%&9011' onsltl t1 %Q@g of erﬂ@d?ﬁéa%ﬁkt to taBndY @ki@Nhcli® an

active fragrrent of a pepti . I'n yet another enbodi nent of
a vari ant phcmplpamtlodeofolfyrdgmpnmrale( Ial)d F}SCQW@I febidepshynetiobation 2 i lsine residue;

carb Oxyl at :,\ﬁ’ a{tlﬁn o? Qor%%l (!il%% %I&Bongag&g 3%; 1% lhé) erld HQinQ lﬂestxdu@?téa%x IQtﬂ)q of

| abel i ng, ccorrp tro enZynati € treat ment
of the pr thamn: amdbyesidh‘fs sglyttolswam of seifire, pbpbmd@ uslamglrarwch fdswldes; aamidno

aci ds. npdi. f n Q2] g Sadsncl ude
phosphor yl‘@ ‘f‘%‘?‘?ufilf I]tl?ﬂ“be re%%uesalgﬂglvﬁnan?can kllnrceugnl ngr ‘?oe sidues angﬁ h%l aél on of
l'ysi ne regdddtietags @%Qttbdlﬁpﬂldll’tamf)eiﬂ)s]bﬂﬁroteé@I dues; hydr oxyI ation of proline
and | ysine resjdues; carboxylation . glu gam C. ac @
gl ycosyl ati on B?yekml}‘?éem}?ﬁrﬁ%lpﬁ%“d%d?mgéﬁ ?88?“88 %r arg ?{‘éompassed
ubi qui ti N@tthi@MheOhedn}hgioR QarlA6 1 AdIGRd hdrbig, HifricXNinedidAn anfo alcialCdr laﬁlemﬁiohelld
dormai ns, such as epitope tags and His tags (e.g., the can a
fusi on pr @ﬂa};qgﬁglat has the same or similar function charactéristics of an'amino acid or examp e
an arginine analog can be a mimic of arginine if the analog contains a side chain having a positive
charge at physiologic pH, as is characteristic of the guanidinium side chain reactive group of
arginine. Examples of organic molecules that can be suitable mimics are listed at Table 1 of U.S.
Pat. No. 5,807,819. Generally, a variant, or nucleic acid sequence encoding the same, of the
present invention will have at least 70%, generally, 80%, preferably up to 90%, more preferably
95%, even more preferably 97%, still even more preferably 98%, and most preferably 99%
sequence identity to its respective native amino acid sequence. Fusion proteins, or N-terminal, C-

terminal or internal extensions, deletions, or insertions into the peptide sequence shall not be

construed as affecting homology.
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In yet anot her enbodi ment, peptide mmcs of a peptide of Fornula (1) are
enconpassed wthin the neaning of variant. As used herein, "mmc," nmeans
an am no woiod/oe27an am no acid analog that has the sane @CT4iS03/bEE4
function characteristics of an am no acid. Thus, for exanple, an arginine
anal og can be a mmc of arginine if the analog contains a side chain
havi ng a positive charge at physiologic pH as is characteristic of the
guani di ni um si de chain reactive group of arginine. Exanples of organic
nol ecul es that can be suitable mmcs are |listed at Table 1 of U S. Pat.
No. 5,807, 819. Gener aI I y, a var| ant, or nucl ei ¢ acid sequence encodi ng the
: 3 e '] B\Agonists| east 70% generally, 80%
preferably up gjy still
even nore pref Igl(?)ea 'Tp(od%gf 9efn% tgllr‘fr‘és 1glfa(%l §1¥§% égaﬁeﬁ\%g&? efndtllgfzsyé%to its
respecti velsasraetrs ved anidrnmnsaxhatdlr@mcpmmdzy (FRFSR onbyCRERi aa8yityorAsNsedgiersimdie, C-
termnal or er nal de) et i

t tid
sequence ?Hﬁﬁ I ISEE B Sordtc?gﬂillfi %ffgmﬁg ar fu &ct PtﬁrgCLhng T Ag@s%glh%%og? ’S%rggp de
PCT/ USO3/ Acséditsed byyake @fmid h@odendd BleSRBIR, tdne nhdal\dmt‘eﬂlhyl’CIﬁEzRGEEﬁR " Agiorsi tetas The

pepti des f the invention are usef he tre nt of a,var

di seases, ‘S?ffl%roF?i\gPt’é’“ rfgseés(?nﬁﬁ‘etr? (9?1% 1{ ﬁ‘é‘t‘mér‘% WS ﬁ? HE BB © %ﬁ%ﬂﬁgn tlbn'
CRF2R act bidbriist. or Be YiSHbkeEHRI Blologibu® mahi@dstiBionsdif Sl&ﬁﬁﬁhase ohi Bordieror uﬁdﬁﬂsres
"condition" are used |nt er changeabl

n, .a disord scri bed
by the teliB OnG/RfcRAINE B %PIO@P?]F?“C%‘P e‘“’ﬁblﬁ?ﬁ‘f 138 [‘%91525%2% r&*@?‘?s&li §9‘e}l"ef ers
to a di S%déﬂgrmg gioaddt leﬂleWéteQb&Qﬁl%ré/\@ﬁib@)rr@%E 4R daotdey. i Thus] (ﬁso@dbr@écuf)ﬁﬁtt Ive
means of alleviating fhe disorder or one or more of the bi ol ogical

mani f est atd ‘geatulsfion haclesasselob whighss §Ndkle; lady ofi REsRrasHuy 15\ tpIsgnet Gis
points I nfhtsgl'?erb&r {zlr%gbtcfﬂorecafs %dﬁoﬁgkzh%aﬂlﬁﬁﬁhdﬁg, {/Rethdd &thdliasiVid e asOitered

responS| b or t under | yI ng di SOI’deI’ or | evi ates one Oor nore
synpt ons edneticadly.dhys mfettion, bphinstatiof, Sy riefemal Sémi‘jlléc(tr byt eprenerbier @wsco® Thecl ude

those T or OSE B ailcder B ARl %}Figgl JBE rthdnltediiofls o AR EaOor Lt Fer

di sorder Oof oné or nore e bi mani estatlons whet her t he
activity msalla\hzttw b}dCRﬁﬁnmwkt)a(tlhwlacw GRI:B @ttty netxynqtrhelcwet?@il)owlatqwo ithet er nal

stinmul us b ne, ot h aus i

obser vabl i %Prf LY o0 orserrr‘éaﬁ)llef es "lng“rlﬁézgl %Sﬁh@) g:?gqggée?{vgﬁné& fse(r)e%&seir

al | evi at egarbyf thiRbidfRemidal mdeyuléﬁdaecahamkt refult CRF@ Relates fovthe wsmet digtdepeln
causally related to e rder, or the obser.v

nani f est afql%ﬁépefthg}ee%};ﬁlz af%}‘%ﬁii% E‘%E‘lsfé@ﬁ 3P, tﬁ‘fsecrof1 ter?léls?h V\ﬁilfeﬁse SAHO8 % he
bi ochem calsor@ér. cel | ul ar cascade that results in or relates to the di sease

or disorder. In this respect, the CRF2R activity alters the cascade, and
thus controls %‘é’%ﬁ“ﬁ’@%ﬁ%ﬁt A ghgiinysian, ‘E Pepﬂftlesstﬂf presept IBheéltlg'hg%valnﬂﬁ%? of

the inventbhipRveat BRFFERIInAEEtRfty.t MBusPERTBHIdel BY @B pteREnt idtidhone paticularly
useful for the treatment of CRF,R modulated disorders. One such CRF;R modulated disorder is

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

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

atrophy/wasting resulting from disuse due to illness, surgery, bed rest or accident; nerve damage
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only weak CRFIR agonist activity. Thus, the peptides of the present
invention are particularly wuseful for the treatnment of CRF2R nodul ated

di sorder swo@eeraorh CRF2R nodul ated di sorder is skel et al pomash®orss ophy.
Skel etal nuscle atrophy may be induced by disuse due to surgery, bed rest,
br oken bones; denervation/ nerve damage due to spinal cord injury;
aut oi mune di sease; infectious disease; glucocorticoid use for unrel ated
conditions; sepsis due to infection or other causes; nutrient limtation

due to "Jidleé)ssop Hal 2bATHR! Qiﬂtm e&se%@ecfzsmf@euogmggusg gmédcamaauga,for

acquired 1 nmun | Cl enc syn rorre AI'DS); cachexia; chronic obstructive
pul nonar yurdelateasmdxt(om@a)ms dugmgm&ctlveommrtcalfsm Inuirient 1gpiragiopdys ta 19ees Yenet i c

di sorders ly e gj

anot her eéfr%rv%f%n arws‘%aﬁee%ta ‘fega n Cf§tr°p&2§éﬁ%gmgap %tctiénﬁfgrsorc %?a??g{soﬂits in

an i ncr emflemohtiek AllRS adcherivs COPRY chngestive dpart Rilsragwsticaticbrdayn digt. inarssular
unction includ st limted to,

af fecting,skel et al e

skel et al TEERMACS 'fet”%%ﬁ%?ng?uﬁé‘ssﬁsﬁsgaqdns %’ic‘ﬁr‘%f““aga séeaed FR‘ Kl vvast ing

resul ting fronindy& usetheluembadirhdnk,nthe Sreasnengef ¥, CREH me:hﬂatcﬂ dacrderdmnludesner ve
danage 19 03/.062277 PCI/US03/ 01454 d ord in

aut oi mun@isyfesaifestinghong ngrﬁ‘is%‘ﬁ’g “ar téoéléé &P%,E%‘@ Q?‘fdgcl? Ghels lm{l d¥d bone

unr el at edlo@@n@ﬂilﬁﬂg% diSeP FheSto GliURss, ergdiiir @6l tedtoratciddhfi@erve aMﬁzfgs ,dudﬂmtspinelnt

limtation due to illness or starva ﬁtﬁil on; da nd sp:i\ce trav afn ch 0 |c
at r ophy/ wWeet i IRHIY. ndUQieNTHEe isseser OF ABIFEHAUS  diseAteo rElteocqriigy! rﬂ%t Plornrea

cachexi a, c§ddfelans; GHREVAE 0ViRfeARAI: ofh@t daue8; nuBfREliEatidh 90 GalSess & s{t}arvanﬂhl;SCm ar
dyst rophi es, neurode% enerative di seases and sarcopeni a_(age associ at ed
&

nuscl e |o§§i)spaqersray@t merdrhermeng EaiphRane loss (Rsteppaey patsrlseficlideRroR nodul at ed

di sorder incl uﬂPZet Hoter g8bstiddnt, e&E'tf&QthQ{‘%f AT RERSHSA AN ARBAEL irRRes
affecting bone 1 hclude, but not limted to, bone loss resulting from

di suse dudiserders [affersing theshnag @ng cirgidajory sy steny rinchedinegeut ot Hesped togPERES@e t o
spi nal COL es&% Héa\ft% faﬁhge Oﬁa 0% Hl'e Sea® ?esulﬁﬁ% 'fr'afn%ta}t QH§ckd fseRaif 1 reperfusion

glucocortlc use unrel dated condition sepsi s due to inféection or
ot her caus@sy, shroke; m@namd imeinbgt1psnAldbsemerds dijehseedssnentia, gndihy &iks. on; and space

travel. Age anijn hqr m) hgr L e!x%adhrgéjntt bl%nEirea BNt %P 3t @E%R&%%Qtf@rdﬁgﬂ dls glcluggsl uded.

In yet another e 't eat men ate i sor

i ncl udes dﬂbrﬁﬁraiﬁttmgaﬁé ﬁﬁﬁts mglutling bhiest tinsad tecarthritk &t paryicuday osteearihnits emdi ng
but not limted to ertensi on, congestive heart failure, danage to the
heart restPPHdPrBMheart attack, ischemia reperfusion injury, stroke,
m grai ne, menoLy yétosstheAetbaiim@it, te dicat@ae of deORRARI mpdwated Wiverded keludén yet
anot her enbodi ment, the treatnent of a CRF2R nodul ated di sorder includes
di sor der HFRBYC dissasencluding PResin ¥ APRGS but not limited to arthritis in

particul ar ost gpak hivikel bfbandent thetiemhée df ACRPIR tro8ulated disorder includes: pain
reduction; swelling reduction; allergic reactions, allergy; reducing body temperature; suppressing
appetite; congestive heart failure; stress and anxiety; altering undesirably low levels of
adrenocorticotropic hormone (“ACTH”) secretion; controlling appetite, arousal, and cognitive
functions; and preventing long term effects of stress, such as anxiety disorders, anorexia nervosa
and melancholic depression.

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

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

i ncludes netabolic diseases including obesity and di abetes. In yet another
enbodi merwp oloe22T eat nent of a CRF2R nodul at ed di sorder i RClruses014pai n
reduction; swelling reduction; allergic reactions, allergy; reducing body
tenperature; suppressing appetite; congestive heart failure; stress and
anxiety; altering undesirably |Iow | evels of adrenocorticotropic hornone
("ACTH') secretion; controlling appetite, arousal, and cognitive

functi onsg; ad reYentidg dengk krhTHRILPCHR: SRS frat AUCIRIAR A6l

di sor ders anorexi a nervosa and anchol 1 c depression. The term
"t r eat menditories bheipelphtetyothwelami &smWebmr SaNlmhnCﬁiﬁmatedalw(mam){ Rethen aplused

PP e ol e RERSERbenkBY SREGOR, B dr AL AR (B RRAPRM BB ufths o (ler

in a mamal i an su meB’ieven erably 1 n humans he ter at nent

i ncl udes: thpxr @mméptmg: @ m&muwﬂamsecﬂersd bwb ke rdhingtragacefi the peptides and

manmal |, rt| arI when .t h di i CRF2R

modul at ed fc'ilf'aeofes A ﬁnc??' OCC r %neoéntgchﬁ% noseg%vvl &he éﬂ E’ga%ﬁlpﬁ

i nhi biti n@odd’ﬂz&ed ARERR. ml)dlpbﬁilﬁdmdhzﬁ; O a0l @ik foaad;bmbulai (EIeE/zRahmdugltecdrdlsoedtersa ng
ofar ,as the rretho s.of , t resent

t he CRF2R ul ate i sQrder

i nventi on® n&zg, téf@f’gd fq & 5’?3&}’(13% F%é’o?ﬂ%tm@ﬁﬁ%?‘sn%dﬂ foéddevglap W38 2277
PCT/ US03/ &4d6phy ch BOddiEhined by identiffidlg hfuta€ionk ih bafes Elﬁeacteﬁﬁﬂiﬁ (')'fpllieﬁdlﬁmde'f H@es not
require that the CRF2R npdul at ed.  di sorder Cﬁga‘ﬁ g@l V\@ (§1e

Vebst er’ sexympten 08| PreyPushe disrssids nBighsnne RaY Cke ylﬁg ShESEN OPhE er m
"preventi perihRE &F S thRatdACinakd h&s?rﬁpl%{:ﬁ: dnBewsikh kd l@@htéﬂ hd @axpko 1¢dd§:nmhf)se a
popul ation that is susceptible to 2R nodul ated di sorders,. such that

admi ni str @ﬂivmaléfOftahEOPB@B?ﬁ et pageess Rese Snytionf @repitaldskingf d5ygioping PSRRI occur
prior to %ﬂﬁﬂﬁgs efhquthé FﬁwWﬂBB&lQm IQEdehtﬁ?abQ%'ﬁa RouldRibivate daflink@hGl&s of aThe

popul ati o is at a particular CRF2R nodul at ed di sorder is
readi | y i cemposifiprapr unit ck:m foan afrpkié of thi ereprapinivention hefprearrogressign of the dispase-

devel opi g, USGHERIon o HELLAPINopRPE DRGAPRELHN REAab, $BRELL F¥l Rikedu at | ons

i n genes char eristic o For exanple, and previously
di scussed, Duchenne and Becker dystrophles results fromthe inheritance of

a mutati o& |n thl%qul%trophy gene, which is located at the Xp21 |ocus. Those

i ndi vi dua on that possess these nutations are at risk of
devel opi ng musThd I&ésenﬁy\&hﬁmphytherMGS timdeipadtid mnlbclp@pbdtanqooﬂthweptides of

dose 1 or P | IO G AEEE B Bt o Berore ey ERenanesetfng M
di sease. demu@ as RNAgfrsm\Sél et &xfcodss aqiebide dltilieopbiyninvendsd asndpfined shoed) or is
e e s RSPl Sarre ek, S RSB BB 1
of genomic DNA, ¢cDNA, mRNA and antisense molecules, as well as nucleic acids based on
alternative backbones or including alternative bases whether derived from natural sources or
synthesized.
The present invention further provides a fragment of an encoding nucleic acid molecule.
As used herein, a fragment of an encoding nucleic acid molecule refers to a small portion of the
entire protein coding sequence. The size of the fragment will be determined by the intended use.
For example, if the fragment is chosen so as to encode an active portion of a peptide of the
present invention, the fragment will need to be large enough to encode the functional regions of
the peptide.
Fragments of the encoding nucleic acid molecules of the present invention (i.e., synthetic
oligonucleotides) that are used as probes or specific primers for the polymerase chain reaction
(PCR), or to synthesize gene sequences encoding peptides of the invention, can easily be

synthesized by chemical techniques, for example, the phosphotriester method of Matteucci et al.,
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Formula (I) and variants thereof, preferably in isolated form As used
herein, "nucleic acid" is defined as RNA or DNA that encodes a peptide of
t he presewDoBneRnti on as defined above, or is conpl enent &Cy/utSo3/eu4sucl ei ¢
aci d sequence encodi ng such peptides. Specifically contenplated are

genom ¢ DNA, cDNA, nRNA and antisense nol ecules, as well as nucleic acids
based on alternative backbones or including alternative bases whet her
derived from natural sources or synthesized. The present invention further
provi des nent. o i C i L-herein,
a fragrrenf1 acgfﬁmegrﬂlcddl 0(3“3lgllsnuﬁl@il ([:kﬂ; égug‘gl‘ﬂ u %’%@ggi ?1 S‘hgﬁznﬁéﬁ%ﬁg‘?’n on
of the elaiger DNpr ep@ems cndtemcglyslwquepm byThell ke wéthodsesuch agmpnthesigiof[a be

determ'nedb heln le, if t I en so
as to enc%& llé%rtuc 8“‘%8& P(c?)ﬁmgt’ ari’f u|Soren|8 iy Se%'tlentts‘nomﬁepéeggeﬁ?&?eﬁvzhg%}g)ﬁ t he
f ragnment Nﬁolhgonmeledxdeetdlﬁulharegemelammgidlftedgem:code t he functional regions of

the peptide. Fragnents of the. en uc e| acid nol

present invent }E?anf‘i’d“ég ““°]§§9r‘?ﬂq iE’t‘)?]ic 388’6&?“ BYFHien ynay A rth egt?eem%dsltre(%lesos

pr Obﬁs Or asP@6nthih G defelfaBlE SaliceDfoa dfagndead yn_nepral‘jeepftﬁﬂsnaem A eaddty ofisuc REHR) areo:‘ t 8
synt hesi ze gene sequences encodin eptides of the in asily be
syntheS|z@ﬂ“ﬂynéh%ﬁqéﬁt°¥b@ﬁthﬁé%Fﬁﬁgé“’ éﬁbF@m R %B&bﬁS?Wﬁ%@?@?gnethod
of Mat t euGGibBlatRls includel bRrOB610RLRd fo, RGBS DERE hudieotidey arldBENikeSO08.

103: 3185-3191 (1981) or u5|n? aut onat ed synt hesi s net hods. I n addition,

| ar ger DNgkilled gisar sarcreadibyeatriioy amy suglt lapelrie @biaip kakaled. yarianih OfBE BHET %dch as
synthesi s, gﬂécﬁes o@treqﬁveﬁtloxplmgdm&%&% trtteﬁmtahattm@et—e ﬁetftsflaue;bﬁ K0 261
segnents of the ?ene by ligation onucl eotides to build

t he corrpl deation® theea;mgeneds mh@p@nte@)mtﬂghwetem %,eq'éF@F‘?jdt*fﬁlge‘&EFlé%o“o‘fant‘We
present Ig%tﬁruq'th%gt &E@é‘(gj thD&d 1vpgofrm9 Ifole%j Sifth s@o%tl&ﬁorﬁ%?Eﬁlnnalt@raqgﬁs%%ﬁb| e

| abel for diagnostic pro e purposes. A variety of such |abels are

known i n inhproirs lsvihgcan ameladadlcy stspersapinogdsd Wi phnuckis eqié ddling) Widireddl es
herei n desc bel ncl ude, but are not limted to, biotin,
radlolabe‘fc’é'%n1 gdscgm ¥ﬁl 5mﬁﬁglﬁpﬁe A skilled artisan can readily
enpl oy any such | abel to obtaln | abel ed variants of the nucleic acid

nol ecul es_ of the [ Eéeqti on. El\{]£|| fiﬁati onng Jhe primary structure itself
by del eti no acids incorporated into
the protei n sembepa:eede@uf thB @relsérd v braioh 0 ieaprefaeed fnfaajelrlmytolﬁomts mkemhrrgayutng the
activity of the rotein, Such substituytions or ter res

prot ei ns PRLVIMHEd o usg 3 ﬁ@f‘rgﬁ‘ieﬂn?gﬁﬁ%ﬂ@go ﬁ%%‘?fgae%? (gﬁlfzfg %lu% e&%l rdpig) Fkl ng

Wi thin t hgin s0atSTloat ofl sIST GPeheQlt thite frcedanembsdigadts oNthe Rinvepdona putiiedof

Peptides or Cell Lines tpr essing Peptides
peptides will be most useful, while for other embodlments cell lines expressing the peptides will

be most useful.

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

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

Rink Amide resins are purchased from Nova Chemicals. Standard 0.1 mmole FastMoc chemistry
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The peptides of the present invention can be prepared for a variety of
uses, including, but not limted to, use as pharnaceutical reagents for
t he treatwenB/oef27CRF2R nodul at ed di sorders. It w |l be clrearusoponse of
skill in the art that, for certain enbodinents of the invention, purified
peptides will be nost useful, while for other enbodinments cell |ines
expressing the peptides will be nost useful. Because the peptides of
Formula (I) are short pol ypeptides, the skilled artisan will recognize

that pept bvﬂﬁ?m%& c&tﬁ'ﬁn@fs%%%ntThb BURAT FRBc MRS pRotdtol@s sEEgl(sbivd Ima&ﬁﬁfmde
synthesis, rat by reconmbi nant neans, using techni ques wel |l known

in the arsyntheg® l%msk)@eavwmﬁéleﬁr@% Pr@ﬁCtPéﬂfquH%aWSb rﬁtpﬁ’é@% 2) activation of

S
I I e o e L v

Int. J. PeptingefBreotsn hounfpeptide 3@117@)3017@961)@4@@?1)15 Aménoldcids apgetivang with
aopl 1 d_ B LSBT PR et e SHbAERAS R, AiiIp! R 081
mul ti-r eaprtommeswnﬁﬂmesmden a( candidge @Wmhmiyi'sl\/yhssoiwednnl%r gtlgion dfeld]i”ﬁﬁl &’)W | nc

(PTI). As.to es. sy Si ze ents
are pur chgésgﬁ‘%?ﬁ th?l (@iﬁf}gp?ﬂd FB’é ak P?\“éom Zoll ail(% IE)ur chagltig,ncifhfylrfcc))nn]’rlyaﬁi1 rich).
Froc am (mMBCwils aﬂ?dlﬁOIﬁLlNQfm]anohdﬂm/{BMF() eHMptTlErmﬁvatedFﬂlnocvdmmhadid; is

pur chased fr Chem | m.de resi.ns hased fro

Cheni cal sfong‘f Ei‘ﬁ?tdnséan% %Wg%:&gﬁ@ﬂ%onclﬁgmsgﬂﬁg C"ﬁé?"ﬁ%‘?z“ﬁm e

PCT/ USO3/ Qdtoft it t depoked@bre isCRUfordligaridS cdntellkd T eoxglﬂé‘tﬁﬁt§| mERmemehentiat ry

protocol for SPPS (solid phase peptide . synthesis) .includes I age of
t he Fnoc B‘?P&fi%éli“"’i“bﬁ Hiloape Rink ﬁ"‘ﬁfepré?‘i‘ ginffethe 4y tegpipal \F&P?lleoﬁ rt??degi H‘i‘ gg‘ boxyl

group of g isAedskEexRdvel) wRIPNME A dichRrédiaameMani no acids to the
am no- termnal of the resin bound Eegtl de chain to form peptide bonds.
V]

Ami no aci ds ar As i peplideseyniipsizgd with the PTI multiple synthesizer, all the Fmoc amino acids
2- (14 ben;tgt;fuk@%s%h “thony h\bovgslaohan%;c%{mr m&tﬂfwlmams%nraﬁeeafﬂraﬂm@m%@m

(HBTU) ry protected amno acid in a cartridge (1. ) is dissol ved
in a sol uSiaadardf.0fBTYle Rinpe smthesbpm@mls étmgspéfﬁrﬁéntbwmmwamno acids (0.4

1- hydr oxyFER 4‘%} d'ﬁ%l/ﬁy f %}Mﬂ% oliné BYEIM, W4 1) and

addi ti ona b 9{%%%??{) 5%1)3 O?HBE %I I£II'ﬁrgelE ctlrgatlgd@:@m am %%n aci d

is formed D&Hmwlfpmdﬁ anMbusiith additioak Nolkethyippmolidone (VD erdded] dTleect | y
tothereatlo vessel. E 0 gt nd
control | eff 'B?/t SFG AT ?‘i}sﬁsezsure(ér?%n Smnfﬁgggerougly hh q%%@%t@gsﬁﬁﬁ%%dn a
Ri nk Am deird¢ceagitd1ths iréncgort VesseC- Tt swepnafl Frmmddprotesumedadluctmewte néle pepnabaduct

5 R RIGIVELY ity R 1V ST e RO, e 1 BBl
are pur chpgeett iy vadhdiaxabiicgnemm (ercagdichieandhane @CMp i s purchased f rom
Chem | npex) . The newly synthesized peptides are deprotected. The resins containing synthesized
peptides are unloaded from the synthesizer and briefly air-dried. Using 1.5-2.0 ml of the
cleavage cocktail (comprising 95% trifluoroacetic acid (TFA), 2.5% ethanodithiol, 2.5%
thioanisol, 2.5% phenol (W/V) in water) for 4 hours at room temperature, the peptides are
cleaved off the resin and at the same time, the side chain protection groups [O-t-butyl (OtBu) for
Asp, Glu, Tyr, Thr and Ser; Pentamethylchroman-6-sulfonyl (Pmc) for Arg, t-butoxycarbonyl
(Boc) for Trp and Lys; trityl (Trt) for His, Asn and 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 I1.D. 25 cm length C-8
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Standard 0.05 mmol e Fnoc synthesis protocols are used for syntheses. Fnoc
amno acids (0.4 mmol) are dissolved in a solution of HBTU (200 n\),

N- net hyl neopebizae (NMM 0.4 M and N, N-di et hyl f or mam decDe}/owst h

addi ti onal N-nethyl pyrrolidone (NMP) added. The activated Fnoc ami no acid
is formed al nost instantaneously and the solution is transferred directly
to the reaction vessel. The step of Fnoc deprotection is conducted tw ce.

The peptide chain is built on a Rink Ami de resin since the Cterm nal

amde is i h th
WP and o AR s IRy IR0 & pe SRS iR 2 R BR SLEh Golt
dﬁpr ot ec';] bigh pdifiemagsiligsid coromaiogiaply @%ﬂ)eﬁtezxedlth p@wu@@gm(&mm orttiRdd from
the synthes ef.I r 5:.2.0 . age
cooki ai 1 CabAgrTEPRERGTa et el at b eyt briiraned IR G
2.5% thi aahe s@hmn 126} éé%rmhelmqiept@dwmuctnfrmbﬂam) subgiancds. hbheredutats cobdestad by a
tenperatu t he tid are | eaved, off the r S|n and at tlrre
P T R g A R R
?gd )Se][ B&u&@ﬂegmmc Iaﬁcpr(&ﬂrrlﬁ- Siklistedn ydser( Be@b)ptibmloﬁrzguont nlmet of(yﬁhgtrtbma;sl

0C or Trp an S; tri Trt) for G n], are renoved under
the depr ofRSEYFsEPY) mltﬁﬁnﬁsfﬁéh&%‘%{%&@ 1 EPSYES tBW%F‘g“% IY%ed fromthe
resin by filtrahd @R.of tb@ndbidaht BNA tb&nblo@Nin tHé prép@atiod sfhhd peplides, of oadiler .
Si x rounds of ether extraction are performed to clean the peptid product

The pept i HeesieSPpSyBgIHers ppEdetniy a§t>a?féﬁnpé%ted 2yeh fraprgbinans mefhe %:%5% W

depr ot ect gonPGR! Mi@RdIAFR g&w&dtﬁ)g@ﬁmnﬁd&mg atvdll 1686n id R aReRk - ,mer i's
di ssolved in 50% acetic acid solution and injected onto a Vydac Ocml.D.

25 cm | engunbreviget 83 Mugscplar S¥epwr- PRbUSERY dlaasd. Celd) Shvive jiaeher daharpant i cl e
Sl Z¢€, and égﬁo (1’68930r’190 é)%)?e%s ;eQBinHﬁdt H%ﬁl%é B the '%re@&ﬁ Kﬁ@ﬂtlé&’ §1t1 %fﬂr&@wﬁi veé%rgh

performance 11 qui"d chromat ography systemw th dual wavel ength (220
nm and 28@at mm)prlsﬂswxawleml @td \dleclemcgcres |tls nobeeptida of intesest ueden thespmtrah pf one

acetoni tril e ) YeeRlaB00 & er 5 [}g sﬂapetdr ?ﬂy&ggémée rhb@lccagidyg;;tg %gx%%@ﬁtﬁlgﬁoii he

peptide product tances ute 1's co
Phar maci atHempastrit owem'@hlcacbeateducadﬁomhm papdda/seqmad:essleplas@tqr@hmﬁqda@temns wer e

bj d
ot zat i on i nbdre R gt Rl i 37w R RS ShEEmRRE pelSARE B OF

char act er papite 6ﬁ1nte®esem35ubehgdmi mﬁbenstulthl;le arptrlespum |v¢cyor Tthe hogexpéssioeveattyi nant
DNA technol o n the prep ratlon f cell

expr essi n& BB BRY jPgewed jfar BF?S”& tt ?‘rﬁﬁ‘ §P‘é°d‘ E h@'f‘i c%?‘rtﬂohémflteg Phods

are wel | Kﬁl@wganlsﬂlst fieh akst baclviih heds £. Od‘olzgfli’lafublhltsmgralhﬂbﬁldﬂmvﬁnLtbmb&faet wel |
known in the art, for exanple, see ok et al., Mdlecular Coning - A

Labor at or Yaoiaieabase DM Plasshd RN Ar l’J“BSrm‘E SEPEFONPEEISE CRGHE NUplolde o g
recombi nagd,uaRR Lfd6sin® thet fptidis &F @ preRMENTdnbBa; RAst QXY B5&hHBmYLS, MEhia)

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

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

depending upon the use intended for the peptide being expressed. For example, when a large
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that conprises a nucleic acid which encodes the pol ypeptide of interest
under the control of one or nore regulatory elenents, is prepared. The
sequence wbD mweizei ¢ aci ds encodi ng the peptides of the prezarsv3/ingenti on
can be deduced fromthe peptide sequences di scussed or clainmed herein. By
met hods well known in the art, the isolated nucleic acid nol ecul e encodi ng
the peptide of interest may be ligated into a suitable expression vector.
The host - expressi on vector systems that may be used for purposes of the
invention inglu r, islggh cteria
(e.qg., E 10 t|y O(ii%mhspu tte f%]il 1:?5\%1:9 d VE r%)r%rig %%ecttgﬂre@%ng%gnt %%c?%??gtgﬁage
DNA, pl aspﬂoduoﬁl\ilb@ d@rralﬂe)smdiskm‘dA1reehpare$9bbno g@@t@@cmmtoapmsng:tmldlpenh de

di th th ,
Zgggﬁgfg%}]gg)g&ellﬁn@h? 5%19%{ Bt;w% Sdol? r% C?S W ﬁ{nlegzgféc vlenv p&atlg zi’l%.}rees SSEChgaS

vect ors caiiodi p\ﬂon@ ndletet lcdemﬁsacunean@nccohinmg anmemopespimtdesmufﬁcathm
present i nvenLolg insect cell systems infected with reconbinant virus
expr essi offclnelagss s (e.g., baculovirus) containing nucl eotide sequences
encodi ng t he ppptahd@secdf profelie eRpres@At systawentht Obkiculpliant Ac eddifosyisd aﬁislear
infected with reconbi nant VI f'us expression vectors uliflo

(e.q..,
mosai ¢ vi PYEhediosis JEEG (AT A ¢S yhed ps v VS?tOIttPa?ﬁngﬁrfﬁ’iﬂF“vﬁef‘% p éc’ccfﬁ%’i’eﬁg%‘fe 1 asmid

expr essi ol RGHhR! fuclRiifle seqlénch! ASHUIE)the puptiadsiif g presehieificntien Geguedaram
encodi ng the peptides of the present invention; or, manmaljan cell YA st ens

(e.g., Comn-gpotialqegionsof e HS‘P%)‘“d Plagen sweisighs eengioh Pham ACNR Y mawesten

construct ?’ec?rﬂlglﬁeﬂ'ft Rirf\ds %Qﬁgﬂtlﬁ&ﬁtoq%dt\éaﬁ ih WAL REInSLRA FBneat ex Fadednt @k cel | s
(e.g., netallothionein pronoter) or from mammalian viruses (e.g.,

r et rovi r ugroteinmiRpurifiad baloggo%rewafrchmﬁ@es Korrisonelekillsddué@ds encodi ng t he
peptides of thg Pl ES&M ﬁo@tv%ﬁ&'aonumﬂepopm %agealexaxs%ﬁomsteras RTBE Ltihed.

expressi on vectors may be advantageously selected depénding upon the use
i nt ended Ughzatibe Obtbpﬁ.eleﬂgebem ngstaxgies S@idlreSFtb? creatipmof enecifily dmitiggion giggads in24 WO

Ot oot 2! SRR SR ARG b p@linHET nREBLEL Rduencl o4 is KEGLALE, v O

direct the expre55|on 0 eve protein products are desirable.
One skill aﬁbmmntnmpmmn ofsheajnlc&otldr geureceatsed dags hotveotarthe ordeganowstigitiatam

Pur Ty e Ry Qhel i i B YA Lo b IPLPRYRL 0o o Lludlin PRLeRLINe

purificat P& protein "t
anti body a@Jldous seqadhde, O weHels ettetadmo@uf irdrisergtion and trmshmoﬂ adiagsng dlemanrs
i nsect protein expressigon system the baculo |ru A catlforni gggﬂucl ear

pol yhedr 0&1%Hging caiRR b\ ferumbiuany protein, av"eﬁ? E‘r"e 8Y RpPELRYY g °Y€nes in

S. frugi peidia ©ank Skilled th thdlhs. AASEmpouEt Bﬂhhrﬂﬁal&ﬁ%ﬁ%ﬂ&sﬁmmﬁcﬁ@ bihan
pepti des of the present invention are cloned into non- SSE[}II al ?gh ons of
the vi rus 2RREePridieatel dyReABIED i eapelie Pt the nggessapy PSNBRPSALGRRD (Rdiliogygns o

recombi nafd:oMbihi rotddh. eSich @xbaiR &bk, Jod BXhBle, Gk, pHdspMatytdioh ydosissiohed
gene i e);c%{y?astl%ﬁdet? nrctizqmre the selection of the appropriate host cell which contains the modifying
enzymes. Such host cells include, but are not limited to, CHO, HEK?293, NIH3T3, COS, etc. and
are known by those skilled in the art.
For long term, high expression of recombinant proteins, stable expression is preferred.
For example, cell lines that stably express peptides of the present invention may be engineered.
One of skill in the art, following known methods such as electroporation, calcium phosphate
transfection, or liposome-mediated transfection, can generate a cell line that stably expresses the
peptides of the present invention. This is usually accomplished by transfecting cells using
expression vectors which contain appropriate expression control elements (e.g., promoter
sequences, enhancer sequences, transcriptional termination sequences, polyadenylation sites,

translational start sites, etc.), a selectable marker, and the gene of interest. The selectable marker

may either be contained within the same vector, as the gene of interest, or on a separate vector,
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protein is purified by one of many techni ques known to one skilled in the
art. In manmmalian host cells, a nunber of viral-based expression systens
may be utwibiod@e2277 Utili zati on of these expression systens Pofffiesn3/0E8ui res
the creation of specific initiation signals in the vectors for efficient
translation of the inserted nucl eotide sequences. This is particularly
inportant if a portion of the nucleotide sequence used does not contain the
endogenous initiation signal. The placenment of this initiation signal, in
frame w t\g’hirclb?s goQt? 1R EE Ui WP heptiBe el BTG &flenddU6hERInk ARcISL AURNSfoctaBR VIE! |
as the addition of transcripti B and translation enhanci nlg el ements and
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host cel | Giwh EnccRtdnaiPiceih NGFRPildws fig seletzonmefscellSwaprebsirgt the ghdrkeri wsgigude,
but are nﬁt limted to ﬁHO Hﬁ_ﬁ , l}ll H3T3, COS, etc. and are known by
those ski IPsercee pqivatgd ell spigipg ‘3%?8? 'hi gh -expressi on of reconbi nant

proteins, stabbge RIS SHeQit ik 8blptdeREr @dpprofiddte Xlapgel for rasfebtidni ineslet foat
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ski |17 in gl for selectigh phsilh JuWBIRA threeaisgee ?d&%fe§§3%¥?8tsP%ﬁgf"§kyi Reraed ci um
phosphat epgt ERRSAECHhAR, thOT seldcRORORRrKE dk aheeptst Eimphk e GirisONhynGdife ganseate a
cell line that stably expresses the peptides of the ﬁresent i pventi on.
This is ukxpardnhingcguenips | RIERRoYosylrapséarasst Phqdeing PhowpparPosdipistesass-ofhe

vectors why ﬁg,rige NLglyPe ARRA BPAL A fit-Of RHEISHORs RN OChGHRIdefs €18 used
pr onot er é)e uences, enhancer sequences, transcril pt ional term nation

sequenceswhgoltheadisayblamatar isidhéis gpt, Reoserdiyarci WHel copfes resisggneety, metheirexate.g
sel ect abl %é&%%n&%ﬁc é@&%-ﬁl@%rgg%&nﬁtfin,ir& gcliiggi;,_. The sel ectabl e marker may
0

ei t her be alned wWithin t sane vector; as the gene of interest, or on
a separate vector, 25 WD 03/062277 PCT/US03/01454 which is co-transfected

with the pe ti e e gggi’mrhgessequence-cont ai ning vector. The sel ectabl e

mar ker in—FgI%Q—gvgpresm-oﬂ—vm ector may confer resistance to the selection and
al l ows cel | s t anstodlek yhat selecegplateeognive oue ot wore iepitapes dfshe pephidomd Sherpsserind t o
grow to form foci ichintu can.be clongd, apd expanded i nt

l'ines. Al t“é?rﬁlﬁf'ia\‘}ee\l"{‘\{;? ep(f?éﬂpé%?ﬁﬁ{ @’ééﬁ%ﬂlv{?g@fl b%uﬁ%yang?qdbe\?v 'gcg (geéteigérP%g% %%1 %ule cel |
expr essi Ngntibb&ies emedcBAkIE antiiollRs, Uhiinkiiz i mgbalighyiminaal amibbdied utisglof chirine

mar ker, i.e,, expression of Geen Fluorescent Protein P) all for

sel ect i on2¥iodies, F%b AEHEBS ST (AR TRg MRt egleciss prgduce H%?%%é”g;eé‘éreﬁséﬂqﬁ?&d cel |
sorting (ffad anﬁB@Hiééib&yclmﬁopﬁmor&J@idnhl) pfodtde@ iRkrhnskéni@bli® dnd efi@dpe Gindaig

appropriate cell type for transfection in order to
fragments of any of the above.

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

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

purified from the serum of the immunized animals, or monoclonal antibodies can be generated by
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allow for selection of cells into which the sequence of interest has been
successfully integrated. For exanple, where the selectable marker is

her pes siwploax6220T us t hym di ne ki nase, hypoxant hi ne- guaniPa&/Uso3/01454
phosphori bosyl t ransferase or adeni ne phosphori bosyltransferase, the
appropriate cell type would be tk-, hgprt- or aprt- cells, respectively.

O, normal cells can be used where the selectable marker is dhfr, gpt, neo
or hygro which confer resistance to nethotrexate, mycophenolic acid, G 418
or hygr O'T}ﬁgehgds thdt SRSGH AW in (RE GRAFIRL @shnfz,ﬁleﬁﬂah&o%t% AR RO, afe bt

sel ective recogni ze one or nore epitopes of eptides of the present
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uman ant 6o oo SRRk PIRATSy, SRERF RN ek, BRGE e BRI BB ARC

f ragnment smcmbingcngGeSgE)r IgMjch usd nigDacdrglnigx pitiees skappa lor br@bda, lighturhaims.
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exanpl e, p of the present invention either in
cells or é%%i‘{l 5/85#63 gﬁ%ﬁ@ ﬂ%g f{?éggfn whi ch these genes have been

i ntroduced. For the production of antibodies, a variety of host aninmls my
inje ectl on with peptides of t he present invention,
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i nclude, but”are not 1imted ,_ Mmce, goats, sheep and _horses.
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can be puyrifi : [ ; al
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imted oy dne Weta sesid SN ;ﬁ%b&md%ﬁﬂ” Qnﬁ%%fag oS0 BF 1 bqehtsafea' n,
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have demonstrated a benefit of corticosteroid therapy in the treatment of muscular dystrophies, it
may be beneficial that a CRF,R agonist retain some level of CRF,R agonism when used to treat
muscular dystrophies. Thus, for the treatment of muscular dystrophies, a peptide of lower
selectivity that activates the CRF;R as well as the CRF|R, over a similar concentration range, is
preferred. Preferably the peptide is 100-fold selective for CRF2R versus 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
CRE;R could be enhanced by increasing the dose. One of skill in the art would be able to readily
determine whether a peptide is a full or partial agonist of the CRF|R or CRF;R using methods

known in the art.
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Assays Determ ning CRF2R Sel ectivity The pharnmacol ogi cal activity and
selectivity of the peptides of present invention can be determ ned using
publ i shedwoasteéprocedures. See, e.g, U S. Pat. Appl. No. PETARONIRS4 Because
CRFI R and CRFIR are honol ogous proteins, it is expected that a certain
proportion of agonists for CRF2R will also function as agoni sts of CRFIR
As di scussed above, activation of CRFIR induces activation of the HPA axis
since increased corticosteroid production | eads to skeletal nuscle
atrophy. In no ses. il C I@Rﬁ nis
desired, it |S§£Crﬁlg egidrg'% 1ee @oagcéinpﬁgfgﬁ%hdéw&EX| S. V\hé%&s{l #gﬂ“:] %g a
pepti de USRFR, theoassdyhaletcribat shem¢ may ba co@RFRR unngialcall.cat mingwandelrom witeldh i s

not relate o_rmuscul ar ref de- be
sel ective g(ﬁ{’ TREVR Oéye Fabqrqp{ﬁssg%ep i d ecoélxﬁ:%% ?ltﬁ ?%?O%bdn anp?@té‘%el (Sfl ty

f or CRF2RCRP4R. SUQelﬁREkﬁe(singebothlﬂrﬁlmmf GBRFR maylbeemxglaieldsmmg?l-‘r@ﬂxotdgaw

agai nst prefer ctivi pref erably
1000- T ol gyt &g nBafager gindyisealapRte CRLB bt M tiaaP beRBREO0 ol
benefit OCREBRIcbit&siASHEEhad chbl ERERYypethé bekirbarit signal producedigctié ereptyrsthidphi es,

it may be beneficial that ni st tal sone | evel o I

agoni sm wHelPt @5 teresh “E‘Pbg‘i S“abﬁ‘ﬂ%‘?fﬁfra?‘ ?/é'tgP%pﬂ?f “ﬂ‘l}ﬁfsass?yorjnﬂehéaC?RF l:‘sf’tl?iment

of nuscul gkpdi¥esdah ®RAEESninad HyAHuhBer di’fmeh@ht@ﬁncltﬂﬂig%ﬁhﬁﬂéhbx}’oﬂth@ﬁgrﬁcfrbMa’ieeS t he
CRF2R as lI) as the CRFIR, over a_ simlar concentra}tl on ran |F§

preferr edCRWM@th gt ¢friatefsaiyi e of antispse.fagfipodics| q selpqrive Pb?g(%ﬁﬁr ¥Efsus
CRFI R, ”Dsrﬁag%gﬂ‘s%ﬁt&msl@ncmw bS€lBC oY BlirdiRd 1S hntRE&fier @RFR N@lectRLCLi Ve
for CRF2R versus CRFIR (i.e., the activity of the candidate conmpound is

subst ant | atisguvaging-BYCREDR saiEioR apthastrerim (Rnselpgtivs foriGRIuR{ ERERJe, it may be
nore preferabl g, ?Q@Itnuﬁfb@he%@ta' ﬁld'ﬁ:%ctivld eL CRIMbyorf HE, RRE %s%'ak@typ@&lﬂg a

partial agoni st a peptide would therefore have a built-in
limt to tdilebavelkinowavedegrlldeccofssaypratd kuiwn whigh ard eble dodliffrsendiatei zgonisopndnuscl e
at r ophy, ant ff reughthe Regoul d
be enhanc\ggaggm# ir;:g(rie sa% %%E{I%Hh%o‘%e & %Q%?&E%L? IJth egbastr Ont%%‘dﬁgbe abl e
to readil yvhncdexlﬁesm(]wlRm:e@RnER vthpeppiidieofite meseut lhveotwlp@rrcpnteﬂl adyoedswtingof t he

CRFIR or CRF2R u K the 1062277
pCT] Usos: asm BeBasRER B el Pashetthndhanyify gl o SRR

CRF2R, assigmurpadsadtiioh pitihkBs1R, the assays descri bed above may be conduct ed
i rane fro S on CRE2R or, t he

using a cell, ress

assays can be 2‘6Hﬁ‘i‘jgpeéjd“\}\?etl?‘?cgé?‘%@(?%’ioﬂémve @ﬁﬁﬁspapB?ar TREP thr@“?“ gveral
expr essi ngifRRhNpdtRkdfE iRiudBFR.8Y, P& JRdpdnirg u Fl&d 0 chmmyqieogom&hougm that
reconbi nati on to i nactivate or ot herw se di sable the CRFIR

Al t er nat i vganist aqtivationef EBER @lows the reRptorde sigagl i %P%thﬁ%?avﬁtha’ﬁés @Qrﬁﬂe‘% hale, the
backgr oung.sig0alry PLAdYF eomBhehtD Gre” HEQRE AF th¥tpaffular cell type. Thus, to assay a

particular peptide of the present invention for CRFR activation, an assay can use any of the signal

transduction pathways as the readout even if the relevant cell type for treatment, in vivo, couples
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 cCAMP. cAMP is induced in response to Gs activation.
Because Gy is activated by receptors other than CRFR and because a test peptide may be
exerting its effect through CRFRs or by another mechanism, two control comparisons are
relevant for determining whether the peptide increases levels of cAMP via activation of a CRFR.

One control compares the cCAMP level of cells contacted with the peptide and the cAMP level of
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is not of interest nust be subtracted fromthe signal obtained in the
assay. The background response can be determ ned by a nunber of nethods,

i ncl udi ngwelsms22ati on of the signal fromthe CRFR which ipETN03/0f454 nt er est
by use of antisense, antibodies or selective antagonists. Known

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

sel ective), antisauvagi ne-30 (CRF2R selective) and astressin (nonsel ective
for CRFlR/ CRF2R). To determ ne whether a peptide activates CRF2R and/ or
CRF1R, I fr a are
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are known in the“art. For exanple, after contact wth a peptide of the
present i eellerte itsrpeplides sheelsvebiof reperieredens eﬁmﬁswb@mp pepEndttedntg dgssaipe thef or

i nducti on 4 Qhvare BRCaAUSE
Glis actiVabdgs %{E mr‘/g@gg;feé%s&ﬂotﬂﬁfeggs %""@ﬁ‘&“ﬁ"f?ﬁ%ﬁ%ﬂ‘?@& oeptide may
be exertCRBRits effect through CRFRS or by another nechanism two cont r ol
conmpari sons ar det er in

| evel s of cAI\/P‘Ek}? 8&5&5&“&3 tgﬁ B ar%ﬁagegg%rc@%t F o Qﬁ‘% (rlgsgg' {a %rcg

| evel of geivé,excpnthacietisl usi\hm‘ehl 1rt the acle@hmrdass&’g(ﬂ@retfdnd)l)cﬁ{‘ﬁésb e\fmalonfal rezanMD

03/ 062277 PCI/ US03/ 014 u -

t he vehi c?”g ich gIvEHY %ﬁ‘sflﬁ’ily 5’§B'pf?férei5%°n8? @Wé(ﬂ’e % Iflore tcr:R%] B agglﬁ é‘? teoas es
CAMP | eveligng etIRt éxpeestif P 1@gmt CRFRS; ocef19 wagl Hehd:rtgmledﬂddl o;anes eiﬂnas's CRIERs

peptide is increasi ng CcAMP chani sm ot her co troI ares
the cAVP FRANEE die lig H@x%mfg SPhie TP R oo Yo T B
essenti al [hdid) Qe poRBEIENGEBRE td Medkact witklI@Salil®proteins. For example, a wild type CRFR

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

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

of the CRE reporter could be eliminated to reduce basal levels.
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express the CRFR, where both of the cell |ines have been treated with the
peptide. If the peptide elevates cAMP levels in the CRFR expressing cell
i ne rel awvbwa/n6n27t he cell |ine that does not express CRFRET/USh3/61456 an

i ndication that the peptide el evates cAMP via activation of the CRFRs. In
one exanple, cAMP induction is neasured with the use of DNA constructs
containing the cAMP responsive elenent |inked to any of a variety of
reporter genes can be introduced into cells expressing CRFRs. Such
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(1999). The Cg—})%(ﬁla%,lggsﬁ! so preferably possess a nunber of
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proteins LSia erac enyl yl
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phosphodi veI of . ~CANR. I espon | emen b| di
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avorable factors or a ess ayv e factors dition,
al t er nat i &@%PatHnd/E- Forl 4 A cf)ﬁydf?lf %}P%ﬁgg%#ﬁ 633% papt Fof %’é ja’? %i nat ed
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Phar macol ogi cal Activity The pharnmacql ogi cal acti V|t of t ‘f&@ﬁg‘ 3355

For

present i Ro&nLiCoret@hrfBe Wt &k fed 2294t e pdBs Dshedd ’tFeg‘lt a
exanpl e, pRgeds .ng)rt§}£€ér§,t %.41@@@'(@98@5,@6&%&&, STWRREL 18P BYorts Exerc., 29:197-

206 (1997). Preferred animals for these models are mice and rats. These models include, for

example, models of disuse-induced atrophy such as casting or otherwise immobilizing limbs, hind
limb suspension, complete animal immobilization, and reduced gravity situations. Models of
nerve damage induced atrophy include, for example, nerve crush, removal of sections of nerves
which innervate specific muscles, toxin application to nerves and infection of nerves with viral,
bacterial or eukaryotic infectious agents. Models of glucocorticoid-induced atrophy include
application of atrophy-inducing doses of exogenous glucocorticoid to animals, and stimulation of
endogenous corticosteroid production, for example, by application of hormones that activate the
hypothalamus-pituitary-adrenal (HPA) axis. Models of sepsis-induced atrophy include, for
example, inoculation with sepsis-inducing organisms such as bacteria, treatment of the animal
with immune-activating compounds such as bacterial cell wall extract or endotoxin, and puncture

of intestinal walls. Models of cachexia-induced atrophy include, for example, inoculation of an
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i nclude both in vitro cell culture nodels and in vivo ani mal nodel s of
skel etal nuscle atrophy. In vitro nodels of skeletal nuscle atrophy are
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HH, InVitro, 24:609-619 (1988), Vandenburgh, HH et al., J.
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sepsi s-i nduci NPhO§PARIngive dsnetatios athipy efodel m\toit\eahmmuht:nzixfg ﬂhhemmai fotdbwedn t h
i mmune- actlvatl ng CO”B@ oﬁjﬁs such as hacter.i al

endot oxi nbY BAGUREAIEH shprt seeep Ie“]i}ﬁéfk}es“ghf\ﬂd%f %Claélf; nﬁré{%ﬁegxl"émi‘cﬁ(ﬁtﬂfced

atrophy i E&Jtiéd@rvefispfsol@@é@-Wr@mmht@l‘})@ﬂih@&ﬂl&b’blr@faloﬁg the3m MA@ 3/306A/sEgment is
PCT/ US03/ 01454 animal with tum)rla‘ nic cells with cachexia formn 9cles

pot enti al remopede khiggengatgnthe laweg hind\fimp musculature resulting in atrophy of these mu
Typically, innervation to the biceps femoris is left intact to provide satisfactory motion of the

knee for virtually normal ambulation. Typically, in untreated animals, muscle mass of the
denervated muscles is reduced 30-50% ten days following denervation. Following denervation,
test peptides are administered e.g., by injection or by continuous infusion, e.g., via implantation
of an osmotic minipump (e.g., Alzet, Palo Alto, CA), to determine their effect on denervation
induced skeletal muscle atrophy. At various times following denervation, the animals are
euthanized and lower leg muscles are dissected rapidly from both the denervated and
nondenervated legs, the muscles, cleaned of tendons and connective tissue, are weighed. The
extent of atrophy in the affected muscles is analyzed, for example, by measuring muscle mass,

muscle cross-sectional area, myofiber cross-sectional area or contractile protein content.
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i nfectious agents (such as viruses which cause AIDS) which result in
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content. 31 WD 03/062277 PCT/ US03/ 01454 :

Alternatively, static and dynamic histomorphometry can be used to measure the increase in bone

volume or formation.

Compositions
Another aspect of this invention is compositions which comprise: (a) a safe and effective

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

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

an animal, preferably a mammal, more preferably a human subject, in need thereof,
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The gl ucocorticoid-induced atrophy nodel involves the adm nistration of a
gl ucocorticoid to the test animal, e.g., 1.2 ng/kg/day of dexanethasone in
t he dri nkwog3wet2er. Typically, in untreated ani mals, skelpetralSosrmsisd e mass
is reduced 30-50% followi ng ten days of dexanet hasone adm nistration.
Concomitantly with, or follow ng glucocorticoid adm nistration, test
peptides are adm nistered e.g., by injection or by continuous infusion to
determ ne their effect on glucocorticoid- i nduced skel etal nuscl e atrophy.

AL varioug, I?Iﬂg%g I ol J; qw, nrgasoﬁlxlﬂg AGRE St fs(ﬁ d%éﬂ etk qbﬁc hitfee s aRfs of
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a day subcut aneousl y with a test conpound. Upon conpletion of the study,
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conput ed tonogra ternatively, static and dynam c
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formati ony g{p 6\not her aspect of this invention is conpositions
whi ch corrprl se. ?% e and effective amount of a peptide of the
present i nvent imatditndo (tllm) sudjephpapHde ehet ¢ompbsiormod ¢l autbjest inaentior contaigtagndar d

A I T TETHERIS T R T T e

Remi ngt onP &Ci%Ences, npany, 'Easton, Pa.
| at est  edhdrti@/medhs ofabremard dompdtibizt sjoude oaliquithfiller diacrss mnaamulmlﬁngcsfubit@ees

ot 11 cat B FHEPEITMTORA§R8 r BuRbar-siPy t srshbuae Rtauar ¢
serious shggaefTiRatsn (PUBRIAS, d0xked héryin, inédnk tiat ttﬁl’tpmpﬁneaisloéltlgl @mpestonse)
Ingeda»? hgplé@nfaélapabgrzo%fbggga ?cl)mml?igled m?t% the sgl%Iécet pFe)gtl%]; egn 19(1 e?ichh(%{ ernmsalilr? nggrtshch
that there is no interaction that would substantially reduce the pharmaceutical efficacy of the
composition under ordinary use situations. Pharmaceutically-acceptable carriers must, of course,
be of sufficiently high purity and sufficiently low toxicity to render them suitable for
administration to the animal, preferably a mammal, more preferably a human being treated.

Some examples of substances which can serve as pharmaceutically-acceptable carriers or
components thereof are: sugars, such as lactose, glucose and sucrose; starches, such as corn
starch and potato starch; cellulose and its derivatives, such as sodium 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;

33



WD 03/ 062277 PCT/ US03/ 01454 commensurate wth a reasonable benefit/risk
rati o when used in the manner of this invention. The specific "safe and

ef fecti vewarmsws277 wi | | , obviously, vary with such factorspcasgisvbrel454
particular condition being treated, the physical condition of the subject,
the duration of treatnent, the nature of concurrent therapy (if any), the
specific dosage formto be used, the carrier enployed, the solubility of
the peptide therein, and the dosage regi nen desired for the conposition.
One skill . I e
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and R St ubjeel compdsnd, is Mwl:eny\delﬂhmmnmmothewy tigpepiie is tblbtbdlralpISEervm and Co.
Boston, 1986, pp. Avery's Drud,Jr -

Princi pl es andﬁ & Sé'l%leﬁtepeB?dedf s '31% Cte?’ﬁger ?ra%egfxga%arrgﬁcéu g’('g%gé}?ﬁg%%m?d ed.,
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and P. M: nci.pl es Gener al Pharmacol ogy, Springer-Verlag, New
York, 198%; ‘C&bgas ustef*ﬁoaz? ? 'on to the subject peptide, the conpositions
of the subject rpuan,maen pﬁﬂlﬂ{aaédﬁlcﬂly -phagume eciiriiaal foy aGeept abinenicaatidner .

The term "pharmaceutical l y-accepta g)l e carrjer,” as used _her ans one
or more cBRP4EisBEaS: s“tS"‘}rFléFSO?e“I“?QiEuaH 5§ | degyatgyes. aHb s8¢ meﬁ‘&%\p?ﬁl“ﬁ?lsﬁ

subst ance$ege¥aﬁle0&1saﬁﬁm%ﬁ'cto@l@| ;ﬁuli&i a ﬁrib LR pRdshRle beFf@solliolBlemuligdrer abl y
a mamal, nore pre erab uman. The term "conpati bl e", as used herein,

means t hatsoonis @é‘ﬁ&oﬁ@n?ﬁogﬁ“ frafe Welshpdstieiresh cargiee @éﬁ)éfﬂnée”&f adgupigggation
conmmi ngl eg) 4t Erép?%né ggjéglc EnpeREd:d %yn%ﬁ&jon\é‘ LRaRACHRd QEABE oill TPréfefBRNEe SUCh

that there 1s nointe tion that woul bstantlallyreducethe
phar naceupllla(l:ahceeflwlb/a@yemblft heafﬂ@ronﬁbsmlﬁm?ﬁm@nﬁefor oPdfeakFd) @dwindsteatigrs ons.

phay maceuLd g ateigafs?%o%t)b@y%?rwreagt%{éfei{y%talc<3 pegHeRe, be of sufficiently

hi gh purity and I Cl ent oxicity to render them suitable for
admi ni st rat i onThocdrysaivnsaf thipinedngion bre/praferabinpioyidad ireuf édsegafory. @shuman
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phar maceut§ e carriers ‘or ereof “are: sugars,
such as | atbosda (Iglpamn&eharid smmbrecfseadmmatradmst;o mwhnaﬂsprc&rrzrbly stmameieland
potato starch; cellulose and.its .deri valt as so bo rret hyl
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cel | ul oseMoreePiF{ATaRI% Y DTS UPSSl et RYBC &/qs? u?cﬁgr mg Swefer e gqlcaq erl%can

mal t; gel @thés8;colnPbsitiomsOpreférdbibedntantitym alsoue 0. 1amg $mﬂagnamsﬁm aboandowﬂalgg,ea um
stearate; cal ci ym sul fate; et abl e oi such as pegnut. oil ottonseed
oi l, sesaf’f’@“‘ol"l"%J ergl Y\%’“bi‘tfo‘“ﬁ e H Pboahéa%mg’ B Wé%ﬁ%&%&f;"“b%q% P&ch as
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alginic acid; emulsifiers, such as the Tweens( i%a vvettlfpf%ra enta%,le uch
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example, for oral, rectal, topical, nasal, ocular or parenteral administration. Depending
upon the particular route of administration desired, a variety of pharmaceutically-acceptable
carriers well-known in the art may be used. These include solid or liquid fillers, diluents,
hydrotropes, surface-active agents, and encapsulating substances. Optional
pharmaceutically-active materials may be included, which do not substantially interfere with
the CRF,R agonist activity of the peptides of Formula (I). The amount of carrier employed
in conjunction with the Formula (I) peptide is sufficient to provide a practical quantity of
material for administration per unit dose of the Formula (I) peptide. Techniques and
compositions for making dosage forms useful in the methods of this invention are described

in the following references,: Modern Pharmaceutics, Chapters 9 and 10 (Banker & Rhodes,
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anti oxi dants; preservatives; pyrogen-free water; isotonic saline; and
phosphat ewbuwBfer27s0l uti ons. The choi ce of a pharmaceut i calPicrrsozensabl e
carrier to be used in conjunction with the subject conpound is basically
determ ned by the way the peptide is to be adm nistered. |If the subject
peptide is to be injected, the preferred pharmaceutically-acceptable
carrier is sterile, physiological saline, with a bl ood-conpatible
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t opi cal , ﬁ‘é@%ﬂlg agsais|angd ﬂéYorﬂéraé?ﬂt%ral adm ni stration. Depending upon t he

parti CU' ar rouffge Marﬁ&%t%ﬂﬁééﬂtm Se5dr s@ihbleFoMBE p@pHath of unit dosage forms
phar maceutical | y-acceptable carriers well-known in the art nmay be used.

These i ncfaiderosal| adaingstratipmyere gvefliknpwn dn the 4riyehabdets typigalboeqragsisg conventional
surface- a?ﬂa’rr‘(n%eﬁ@&ﬁ% §om€aﬁgle %ﬁ@?@ty lgtihdig dﬁﬁégt%t APGeR- caQ?GIh Q@%nate sodium

pharmaceuti cally-active mater may be I ncl uded, which do not
subst ant i edrbgnajentraanhitole lastcsh and hesllgiRF2 Roiadponisgeh aetsiapgh ygedfint tnel pegpestdes  of
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appearance.  Sweeteners and flavoring agents, such as aspartame, saccharin, menthol,
peppermint, and fruit flavors, are useful adjuvants for chewable tablets. Capsules typically
comprise one or more solid diluents disclosed above. The selection of carrier components
depends on secondary considerations like taste, cost, and shelf stability, which are not critical for
the purposes of the subject invention, and can be readily made by a person skilled in the art. In
general, the formulation will include the peptide, and inert ingredients which allow for protection
against the stomach environment, and release of the biologically active material in the intestine.
The peptide of Formula (I) may be chemically modified so that oral delivery of the
derivative is efficacious. Generally, the chemical modification contemplated is the attachment of
at least one moiety to the protein molecule itself, where said moiety permits (a) inhibition of
proteolysis; and (b) uptake into the blood stream from the stomach or intestine. Also desired is
the increase in overall stability of the protein and increase in circulation time in the body.

Examples of such moieties include: polyethylene glycol, copolymers of ethylene glycol and
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in the follow ng references,: Mdern Pharmaceutics, Chapters 9 and 10
(Banker & Rhodes, 34 WD 03/062277 PCT/ US03/01454 editors, 1979);
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di sintegrants such as_ starch, alginic acid and croscarnedﬁfg Iub 3nts
such as magnesi@fusuEs Bl gastec ff‘éts@é‘fq & capting impramealeto aiylqa. Ods, B’ﬁ

silicon dE%ﬁé% df e Jﬂ@re%%ohqwrm%l@&@nﬁ kaWare GRE ACn@ricSohirgs afe deh@ogowder
m xture. Coloring agents, such C dyes, can be added for

appearanc@ﬁmSWé@WéWé¢s«%ﬁH foydroeorony megeieeduloss pliihalate {EBNGRAEIPMCE: SPrar i n,
ment hol , gﬁfﬁﬁﬁﬁﬂ '8fywngln&%e%feubﬁthaflelt@W&P) Eﬁ&aéi§§§0ﬁ @cﬂialéi’l@-meﬁult)gér acefigwabl e

tabl ets. psul €s “typi conmpri se one or nore solid diluents disclosed
above. Thehthdite ¢EABN Eofiragialy iEadragib Spanehedlac. ddipwerepatings maycmursd yps mixed
considerahh%ys | i ke taste, cost, and shelf stability, which are not
critical tor the purposes of the subj ect invention, and can be readily
made by a per sBeromkédnhpesitioms dldveincude. liquid solpéines; amylsiphe sispensivhatand thedikg |

i ncl ude t tlde nd i i ngredj ents which ol

agai nst t HE El?a ?,.tiCé Fices r{eb famg 1£a§lle for lepa, atltoﬁ 8¥ gl}lgglcgtrrl &Et%?gac\’?ﬂve
mat eri al  kiovinhia theniresryphﬁl co'l"ﬂipbnq)@cbflcdmemffoﬂzqurps,l edix({rs, )emmts;pnbendchwmsaﬂlsl y

Goner al |y PePHE CiHETh BafToloBioPy et £ oo a il SoPRe SRR g o
| east onewaRi.et Yot @ bidgeridion] ejpicaldusetidifg i dg&ieth fincludee nextigdi @llutosectspdiper mi t s
(2) nh blc;r{)(?xr)]'m(e)tfhyl cellulose, Avicel® RC-591, tragacanth and sodium alginate; typical wetting
agents include lecithin and polysorbate 80; and typical preservatives include methyl paraben and
sodium benzoate. Peroral liquid compositions may also contain one or more components such as
sweeteners, flavoring agents and colorants disclosed above.

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

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

hydroxypropyl methyl cellulose. Glidants, lubricants, sweeteners, colorants, antioxidants and

flavoring agents disclosed above may also be included.
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proteolysis; and (b) uptake into the bl ood streamfromthe stomach or
intestine. Also desired is the increase in overall stability of the
protei n awd a3mer2ease in circulation tine in the body. Exaepiess/ofsssuch
noi eties include: polyethylene glycol, copolyners of ethylene glycol and
35 WD 03/062277 PCT/ US03/ 01454 propyl ene gl ycol, carboxynethyl cellul ose,
dextran, polyvinyl alcohol, polyvinyl pyrrolidone and polyproline. Newmark
et al., J. Appl. Biochem, 4:185-189 (1982). O her polyners that could be
used are poly-3p3:hsRlASr A ilehonload ol BeOaRBABRredROFE RNy R fject,
pharmaceutical usage, as indicated above, are polyethylene glycol

noi et i es. eFhdy thrcdirgcdtryiife ereprespseadingyof ke edtepositofemhe @wéergrﬁgm epithebidlt i ne
(the duod t :eh.u Lil,elr ¢ the F Nt 1 e
Ski 1 o) Eor e ubiBie BE Banflorklfy Uialt Fharci® iSedsple ol 1 ERAbEGad®, |
t he st omaapplicatet iswdebdribeé iretshe Pataet Anplicatical Serigl Nhel (dd &hubrabreomppgigiter e i n
the intest] I I i L€l t | ri : ects
of the. ot gk PERAFRDdhopd oo FRREnE cls MY s AR LR RSB

vari ant) prefepably ebeprise achfe dnd effectivegineaht, ysuadlgtai leastrmbv@r(. Ep, dndypoefdrablye
stomach epvirgonnment,. such in the intestine. To.ensure full i

resi stanc ?maacl’c%ta?%nté’ %%tes%egglﬂg P “g ' Issélzlitg@ “SH'ET (?rstgﬁlrc éf%drnrg fé‘%{rﬁtﬁo‘%
Exanpl es plefdritdy mamfn ¢ prEoa ohnke tkih ngrenanids tfhaf asd eesiss beingsereomedriyc
coatings are .cellulose acetate tr'nelhit te (CAT), . . bl

hydr oxy pr BSSRITASERT CBRFGIOBSE N nICTAI L HEREBTIST IsERiGt, i cagsble

pol yvi nyl oRaRtREe dﬁ?éﬂ@éﬂ ajre d(sFOIAR) thdreidr @@ tpep@D, AgeatLfitC mayelihdidese
acetate phthalate (CAP), Eudragjt L, Euqragih,g,_and Shellzc. Thes%ﬁ
coatings PRYMBREUHERI 246l gmOflients cmBisHIFTS | thiehring i28FBhssoleaE PHeMide

| i qui d sofjutions, enulsions, suspensions, and the |like. The

phar maceuti cal | y-acceptabl e carriers suitable for preparation of such

conpositions are well known in the art. Typical conponents of carriers for
syrups, elixirs, enulsions and suspensions include ethanol, glycerol,
pr opy| eneMgthods|of Administratipene gl ycol, |iquid sucrose, sorbitol and water.

For a suspension, typical suspending agents include nethyl cellul ose,
sodi um car boxJhistinydntiee ajsg| WQ@?CSAV‘P@@&( pf rRetingo@RFR, mgditiaiet AisAers dbdi um
al gi nat e; h{ ¥R Ganehihd1 9ubjBGSY SinkifiSlcHAE a s 1ah A kite@RY aRRLNSATNRPRISE and
typi cal preservatives |ncrude met hyl paraben and sodi um benzoate. Peroral
| iquid cossdsutiieasnsTheampethddsooictbe imientianaere gisefiyb ke preoe gt tseag Hisgrlers
smeetener§SC£&§M8rng agents and col orants di scl osed above. Conpositions of
t he subj ec i Avent! on may optionally include other active agents. Non-
limting exanpCespaditiast ofv¢hiagevinsomraan| bes adulinistertD 0picdIH2 DO . syQemeally.

t

gg%gahélsg{/]s%enlﬁg ea];)p lica];igrrl ift1uda glllyngleﬁ'%é to? ri]?ltgodgxg’llnlg \:/alepreigtié)e]c 011 pc?rm%ﬁbh??ntto the
tissues of the body, e.g., intra-articular (especially in treatment of rheumatoid arthritis),
intrathecal, epidural, intramuscular, transdermal, intravenous, intraperitoneal, subcutaneous,
nasal, pulmonary, sublingual, rectal, and oral administration.

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

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

subject locally. The amounts of the peptide to be topically administered depends upon such
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i ncl ude sublingual, buccal, suppository, nasal and pul nonary dosage forns.
Such conpositions typically conprise one or nore of soluble filler

subst ancewogmb2as sucrose, sorbitol and mannitol; and bipcdarsss/eush as
acacia, mcrocrystalline cellul ose, carboxynethyl cellul ose and

hydr oxypropyl nethyl cellulose. didants, |ubricants, sweeteners,
colorants, antioxidants and flavoring agents disclosed above may al so be
i ncl uded. 36 WD 03/062277 PCT/ US03/ 01454 The conpositions of this

| nventi ongcans Al g Resiady Qﬁ/p%ta%'aqtgcattlgﬂ'oFﬁJe t%és&eoto%estfémeﬁctthe c@mgomtlcm/arfdhe

di rect Iay| ng on or sp read he conposition on the epidermal or
epi t hel i atarrier Gfsane) &f bq mmsumr@ctthe prtiularpspiédentl heyadvp@zstaredpm el as g

eX&”P' € Oén?}%g}dj &1?19»}{% Ba%;/g %ld tQkent $o %?C(l:lr gpt%gud E'asQl §1ngE§B(§f‘¥rom

Appl i cati ria conposi ti I ncl ude,” for exanpl e,
| oti ons, braxpHecisot desimas, gel S and solids. These topical conpositions

pr ef erabl y CcO i se sa and e t| ve al t ut
0.1% and premgfr;eagfptﬁe ré(r?rt]‘ea rgﬁetn non lrjrpéjg%%etééfs% ﬁé:‘%ggplto!:ig%ﬁg ﬁgltgabl e
carriers fretmémpd wad badsing tasderiag hgmnds chefee;maﬂﬂh yto feos.iapeptilegb ed nmscglire skin

as a continuo and r.esi bei n rerm y, i,ratio
i mrer si ondYSHo té‘? pg@ﬁesrcgfjlu?tedttﬁém &% OdYe?r fvasgngm tg‘?]r?%rviﬁﬁ s r{lJrPlenoger? e apabl e
of havi ngwilh & pRl&aGnuséle aks0dsiegenthally enderstdoe npfhbhttdé‘he mtgetin@mgahda canrmp

i nclude ph ticall |1 ent | t.hi
agent s, sBR o dES SHANE 3 FREL WBEhGUBVBP! ATt Foh TR R ERE! of

al so pr OvaﬂiQﬁ spRiRadsredds Witeaiman@r RN nEReHdl tadz@distlicsan Beusedi M@hodsdsran or
ot her ani mal subject, by adm nisteri ngtj a safe and effective anmpunt of a

pept i de tepupking e gypstioncommad tethe sugeting ligand arenvelhnosn af are sumifay o fhpse

prevent i NgesBtivek HEBY R ofliIRRic@kgr, descri bed above. Conpositions of this
invention can be admnistered topically or systemcally. System

appl i cation i n&lnsgede efrformplaHbamey be pdrpigisiseshya & Cﬁétﬁ‘tlleééelﬁ"ﬁe FB?%Z?PI&PI(’I )

into the gt dvBiduS ifldidit h BuplaRaRE Wsbtid/ pi
treat ment gfp%étﬁogu t%él gﬁgﬁhﬁﬁ%ﬁtlﬁg lntr|Vnt rugtlhg%al eplpdur al, i ntr%n%bséul ar,

transder nmnsdermtilrmwenbnpsomqsnwba{mepmmetl injeesion containse @sblOdeafa@aé’le mgefiakpnar y,
subl I nguabe oS hdibs ol AliRIH HebBliell 2 Iy BRPEL LA 1908RYLaI0kad e

pepti de to S ere as we as t on o treat ment, and
whet her t Medicalepiplienions o (fanpvltead Rmase.;@i@ﬁm@, Br@ Ratore Fthe pEYidle SeftonT§&Cdos age

o SR

reach m nmangli mhithd.f 821y57¢ qne8oMt hadnotls erabodiment, polymeric materials can be used.
Langer, 1974, supra; Sefton, 1987, supra; Smolen et al., eds., Controlled Drug Bioavailability,
Drug Product Design and Performance, Wiley, N.Y. (1984); Ranger et al., J. Macromol. Sci.
Rev. Macromol. Chem., 23:61 (1983); see also Levy et al., Science, 228:190 (1985); During et al.,
Ann. Neurol., 25:351 (1989); Howard et al., J. Neurosurg., 71:105 (1989). In yet another
embodiment, a controlled release system can be placed in proximity of the therapeutic target thus
requiring only a fraction of the systemic dose. See. e.g., Goodson, in Medical Applications of
Controlled Release, vol. 2, pp. 115-138 (1984). In yet another embodiment, a polymer-based
drug-delivery system wherein drugs are delivered from polymer or lipid systems. These systems
deliver a drug by three general mechanisms: (1) diffusion of the drug species from or through the
system; (2) a chemical or enzymatic reaction leading to degradation of the system, or cleavage of
the drug from the system; and (3) solvent activation, either through osmosis or swelling of the
system. Suitable systems are described in review articles: Langer, Robert, “Drug delivery and
targeting,” Nature: 392 (Supp):5-10 (1996); Kumar, Majeti N. V., “Nano and Microparticles as
Controlled Drug Delivery Devices,” J Pharm Pharmaceut Sci, 3(2):234-258 (2000); Brannon-

38



the site of the tissue in need of treatnent, the personal attributes of the
subj ect (such as weight), conpliance with the treatnent regi nen, and the
presence woa3mererity of any side effects of the treat nmerCIT/USopoasd

adm ni stration can be used to deliver the peptide systemcally, or to treat
a subject locally. The anounts of the peptide to be topically adm nistered
depends upon such 37 WD 03/062277 PCT/ US03/ 01454 factors as skin
sensitivity, type and |ocation of the tissue to be treated, the conposition

and carr 'Pgﬂa)ag fPo@H%)s ROC&QroﬂgJ"U?ﬁ b@fl@gy » WARIRB Pl G| A Pﬁ&ﬁﬂegﬁs tauobe

adm ni ste as well as the partlcul ar 'di sorder to be treated and the
extent t olgﬂﬂ)clﬁefsylsft’ehiﬂtgel( 489 isuprinyedtsheld i dérpsormasdaltye Brerapptof ldecgious

desired. PASaRShl!AHf%rOLofDBRERRCR FilldeRhd plilsgaﬁe»bey&@r;%egsfﬂsésoamcl fic

| ocations where treathe is need by using targeting For exanpl e,
to focus hayeptSridecet 29t 1537 53AUE YD abuitablestystophyay nﬂ@éldpe@'lﬂlgdé“ firyg delijengat ed

osale e SRR 18h ARRIIR pAARLERL M Shyrhirola TUIARARE LVG b Bdlophe ot 2!

nuscl e marker as i's enera understood in th targeti I gand
can al so fibm ;mﬂmegamhhrsmumcabllm f BeGel™,e8QPGAM™ whirelh HgSobw'¥s eartd anS@kTéﬂ et al

nmuscl e. A in and ich,speci fi Lynf eact Lh ker, for
the inten '&bﬁlzé‘?ggért"ggflévéa Syétgﬂl\yg onnulsv% .o%c/g’t ﬁm slg%orfaocoSPﬁ ¢l Iﬁr?ﬂsel{si %g/dentl on
conpound Palkle™ afdgebiertepnt Alkamttsar e wel | knovvn and are si m I ar to those
descri bed bel ow f upling to_carrier p Formula (1) .nmay be
adni ni stered vi ailr Efgﬁfg FEURE OL QY theF‘be‘lptl a%ﬁeemve‘ltﬁ’g BB E i2 g@?“ﬂ'%e)rlé/dbe
adni ni st eale biSds Mlxtufth, W @¥QdsspbiifidhS @Y furdidr indal@ nddabingl d¥6Er iegcipitiPas a

transdermal patch, |ipgosonmes, subcutaneous depot injection containing a
bi odegr adapreprisedertheindicatign. ot her nodes of administration. In one
enbodi nent, a punp may be used Langer et al., eds. Medi cal Applications

of Controlled Rel ease, CRC Pres., Boca Raton, Fla. (1974); Sefton, CRC
Crit. Ref Gepg Bherapy Eng., 14: 201 (1987); Buchwal d et al., Surgery, 88:507

(1980) ; SaUdekFQ re@lonvectds nEx? Bk used to Mﬁgduce ?h%jnuéZé aki498Gthe inhEhiRA HiH£EeN

enbodi nent ric materials can be used Langer, 1974, supra; Sefton,
1987, s upaaparsrfmbmherap)al Such sepsors gaderatly bave e‘am@me@t rat@ﬁ@alﬂt%ﬂpqar@éwear ty ug

Product %'n%ﬂ:r g%g%f & ﬁ%@?gﬁ%f& th&\f'%slfcnﬁ%n B{Nnuﬁelc( é’c?@s@luena%n g'?zrns&fptlait ca’sseljtes

Macr onol . 3:61 (1983); see also Levy et al
Sci ence, 228 bd 8Rp{rddBm)prisiDg raitmgsceipticml imtlatxqﬁnpglorN@lm’t@qget gepsoEpmenglgyof,

Hovard et ad a transcrq’)\éeonal t%rumrlgati’r(])n Erg' i t?ﬁ%érgmoﬁq ch%%ttegrﬂ%g'rbErmt{ ere%%t%%”t a

control | ed"F 3"8%5Y ystem apeuti c
target t husriety etquctbtsngg Opihsymé, rf:urm;rm cbernu@frust hrk:nswms emd the diks evhefsghe vegtogy |
Goodson, in

115- 138 (¥ggR)e to Itrﬁn%}@ﬂ? oh Btf\ ér}'ﬂ%%rile rhﬁhe C hsp 8FL§;1 c?fsae er188 of atzléasp Bout

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

The proteins and nucleic acids of the invention may be introduced into tissues or host
cells by any number of routes, including viral infection, microinjection, or fusion of vesicles. Jet
injection may also be used for intramuscular administration, as described by Furth et al., Anal.
Biochem., 205:365-368 (1992). The DNA may be coated onto gold microparticles, and delivered
intradermally by a particle bombardment device, or “gene gun” as described in the literature.
See, e.g., Tang et al., Nature 356:152-154 (1992), where gold microprojectiles are coated with
DNA, then bombarded into skin cells.

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

Such a kit preferably includes a number of unit dosages. Such kits can include a card having
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drug-delivery system wherein drugs are delivered from polyner or lipid
systens. These systens deliver a drug by three general nechanisns: (1)

di f f usi orwofo3méx7tr ug species fromor through the systempcta)soroabemn cal
or enzymatic reaction |leading to degradation of the system or cleavage of
the drug fromthe system and (3) solvent activation, either through
osnosis or swelling of the system Suitable systens are described in
review articles: Langer, Robert, "Drug delivery and targeting," Nature:
392 (Supp ) y 2 \&gs as
20 ( SuPPY T SUTBF e e, o DIIIA M gPBLIG sl
(2000); BBhsnnopuckS&eV\@ﬂDRmmzzﬂme PaTkapisg Indusdp 4nd Peepyilsly USF’@)IanE%CKagF%
Controlled Dru i 1997).
Seo. al so. Pramsan T Gites (MBS Pl RE iR o IR Pt e 0T
Infectiou&mansmabﬁsammmcannmnpmumgszmBmhesmbnmnamdtdegmnmzéd§awinMRss,

New Yor k, 2
Sui t abl e g TS 31}?3‘83 "hg?ﬁ@l:ﬁe deargl ge grrnbndﬁ%fe(f i Vory % gf f ?‘g%d%;tg%ﬂ&?é\ i x
Labs; Depwipantidbr an‘ea‘ﬁkgﬂ?shwhafaﬂes ped yﬁhlhyh@n&v@wwwmosbabﬂdl inyttle ogéicimal from

Sol b |1 2P NP 0 9Bl BSTERCE: P KDY DRGHE SRSl 2T PPN Pr oCel 2"

Products; and ProlLeaseTMinjectable fromAl kernmes. In all of the

f oregoi ng, of course, the peptides of the invention can be adm nistered

al one or as m xtures, and the conpositions may further include additional
drugs or excipients as appropriate for the indication. Gene Therapy
Expressi on vectors may be used to introduce the nucleic acids of the
invention into a cell as part of gene therapy. Such vectors generally have
convenient restriction sites |ocated near the pronoter sequence to provide
for the insertion of nucleic acid sequences. Transcription cassettes may
be prepared conprising a transcription initiation region, the target gene
or fragment thereof, and a transcriptional term nation region. The
transcription cassettes may be introduced into a variety of vectors, e.g.,
plasm d, retrovirus, lentivirus, adenovirus and the |ike, where the vectors
are able to transiently or stably be maintained in the cells, usually for a
period of at |east about one day, nore usually for a period of at |east
about several days to several weeks. The proteins and nucleic acids of the
invention may be introduced into tissues or host cells by any nunber of
routes, including viral infection, mcroinjection, or fusion of vesicles.
Jet injection may al so be used for intranuscular adm nistration, as
described by Furth et al., Anal. Biochem, 205:365-368 (1992). The DNA may
be coated onto gold mcroparticles, and delivered
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intradermally by a particle bonbardnment device, or "gene gun" as descri bed
inthe literature. See, e.g., Tang et al., Nature 356:152-154 (1992),
wher e golwormsosn2pr oj ectiles are coated with DNA then bowoarasestoisst o skin
cells. Kits The present invention includes a kit for preventing or treating
a CRF2R nodul ated disorder conprising: (a) a peptide of Fornmula (1) in a
unit dose form and (b) usage instructions. Such a kit preferably includes
a nunber of unit dosages. Such kits can include a card having 39 WO

03/ 062277 PCT/ US03/ 01454 dosages OfpxgMmM%s N the order of their intended
use. An exanple of such a kit is a ™pltster pack." Blister packs are well
known in the packaging industry and are wi dely used for packagi ng

phar maceu |§nqlle nit dosage forms. If desired, a nmenory aid can be provided,
for exanp he form of nunbers, letters, or other markings or with a
cal endar i nser $avagies hghahérn@n{shlectﬂaﬁlﬁRnagtOhiets ater geatnali notsaffeetdigl ie tieptinghi ch

t he dosag ni.stered (R d

01/ 45636, Sﬁf&aﬂ?g‘h%‘ Sﬂrd%fuebee%a“éer ggg\stTF On‘Sgt 1@ %Clﬁ‘rrv‘\‘/‘%’ i g%%giyeregﬁ“’f §8d in

t he nedi cumhrabarstdscffwﬂ limting exanpl es i ncl ude once daily, weekly,

bi weekl y, nonthl.y, bi mont 62277 PCT/ US03/ 014 VPLES
Exanpl e 1 Savagf’%é Zali‘?gecést ﬁ(@?paf%‘ﬁe %ﬁ/\@fﬁ (% PREFVE SR8 S néengse?]ferﬁii(Any not
ef f ect i veudobortif GaliUgI), GRnZR umuinaiﬂedﬂﬂbﬂpr}dﬁ{aﬁ .hemm; dllt (salipgbnhst s

al so activate CRFZR thereb lting in und S|de ffets Table 2
reflects ERSHIPHPRIPITS %ast‘l‘ﬁlfacﬁ%/ r‘I’b&?ﬁé TV SREteP P! %@%ﬁ arvé%j?ﬁa '8 GHEMan
urocorti nags]g(@m:nb)z mgrgamwdqqolregpealdely (hUrol 1), human urocortin |11
(hUrolll), human corticotropin releasing factor (hCRF), ovine

corticotropin (oCRF), and savagi ne (APJ¢designated as SEQ I D NO 2, 4, 6,

%CS%O( ral.& SFBTIB ;ﬁﬁﬁﬂﬂeﬂ( én’at%n 2 hlﬁm)gDSE ( 10?){ M%ﬁg) 4 hSI’QEIZF
3.64 (98) >NOO (|9) & hUrlol Il >1¢max§d) >1000 ( 10. 25)

2 hUcnl 3.52 (100) 9.00 (100)

4 hUroIl 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 ECs (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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8 hCRF 49.25 (100) 19.95 (87)
(95) 17.60 (100)
vari ous ewbadioonts of the invention.
(Emax% CRFZR EC50 (nM (Emax %
5 100(12) 100(9)

(12)
(91) 928 (73)

10 oCRF >100 (33) 27.35 (98) 11 Svg 6.03
Exanple 2 Table 3 reflects conparative CRF bindi ng of
Table 3 SEQ | D NO ERFARIEWES4 (M)

1 31.50 (100) 783 (64) 3 12.13 (88) 1000
7 100 (19) 100(4) 9 100 (34) 100 (10) 12 9.72

41 WO 03/ 062277 PCT/ US03/ 01454 SEQ I D NO CRFZR EC50 (nM

(Emax 9% CRF1R EC50 (nM (Emax %) 13 3.88 (79) 97.65 (69) 14 6.33 (90)
(96) 260, 5h Ve, L ORRR A G em iy T, 75 GRER ESRGHD G 13 %00
7.81 (99) 06,08 (60)] "21 5. 46 ¥ 905, 00 (58) = 22 FEAYLOO) 100D, 00 (54)
677,00 (92] 35) 120 01| 75 (6) CHUOW (16) 21 10.70 (BHCAE (100 | 25 100
(15) >1000{(2) 129 16/ 00 (100)6.5610D0 (79) 85.30 (86)

16 7.88 (86) 136.00 (98)

17 10.20 (96) 260.50 (98)

18 5.29 (97) 106.00 (100)

19 7.42 (75) 232.50 (83)

20 7.81(99) 906.00 (60)

21 8.46 (96) 908.00 (88)

22 8.33 (100) 1000.00 (64)

23 10.20 (100) 1000.00 (82)

24 43.15 (100) >1000 (18)

25 80.95 (81.90) 677.00 (92.35)

26 91.75 (86) >1000 (16)

27 10.70 (96) 325 (100)

28 100 (15) >1000 (2)

29 16.00 (100) >1000 (79)

30 18.70 (85.50) 100.45 (100)

31 30.75 (100) >1000 (18)

32 20.25 (98) 606 (94)

34 >100 (45) >1000 (11)

35 15.55 (88) >1000 (74)

36 14.75 (73) >1000 (33)

37 >100 (51) >1000 (5)

38 71.90 (91) >1000 (11)

39 58.17 (94) 1000 (63)

40 6.95 (93) 102.5 (99)

41 18.30 (100) >1000 (43)

42 >100 (88) >1000 (10)

43 >100 (67) >1000 (10)

44 19.15 (87) 943.50 (64)
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30 18.70 (85.50) 100.45 (100)

(94)

1000 (63)
>1000 ( 10)

1000( 12)
>1000 (42)
(95) >1000
(87) >100
>100(27) >

31 30.75 (100) >1000 (18)

32 20.25 (98) 606

34 >100 (45) >1000 (11) 35 15.55 (88) >1000 (74) 36 14.75 (73)
>1000 (33W0 @M622100 (51) >1000 (5) 38 71.90 (91) >1000 ( PONUSBL0ESs 17 (94)
40 6.95 (93) 102.5 (99) 41 18.30 (100) >1000 (43) 42 >100 (88)
43 >100 (67) >1000 (10) 44 19.15 (87) 943.50 (64) 42 WD
03/ 062277 PCT/ US03/ 01454 SEQ | D NO CRF2R EC50 (nM (Emax % CRF1R EC50
(nM (Emex % 45 >100 (44) >1000(7) 46 >100 (100) >1000 (17) 47 >100 (66)
FONG T TR TR s T CRERESTERD sty 105
19) #54 100(11) 10000(G8) 55 7.95 (95) TWOGR(NI2) 56 50. 35
100 (%ﬁ) &b >500 AU’ (g) OO oo T
>100 (66) 1000 (12)
48 100 (14) 1000 (21)
49 >100 (37) >1000 (15)
50 19.04 (94) >1000 (42)
51 20.65 (100) >1000 (48)
52 >100 (10) >1000 (13)
53 >100 (95) >1000 (19)
54 100 (11) 1000 (10)
55 7.95 (95) 11.60 (92)
56 50.35 (87) >100 (14)
57 >100 (46) >100 (12)
58 71.60 (100) >100 (16)
59 >100 (27) >100 (10)
60 >100 (44) >100 (8)
6l >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)
71 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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61 >100 (89) >100 (12)
65 67.90 (64) >100 (16)
69 5.85 (WD)03Bd223D (88)

63 67.35 (100) 73.15 (34)
67 10.02 (50) 44.17 (96) 68 38.55 (74) >100 (33)
70 18.25 (82) >100 (8) 71 94.80PCIM)SOH1AS4 (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) 43 WO

03/ 062277 PCT/US03/ 01454 SEQ I D NO CRF2R EC50 (nM (Enmax% CRF1R EC50 (nM

(Emax%) 78 24.65 (78) >100 (6) 79 22.30 (100) >100 (8) 80 6.53 (88) >100

64 63.30 (94) 68.90 (57)

(90) 84 1| 7FRIANG ap. SRFRC AP HE T TRER ECRUMAER=T TB 0y 100

(4.60) 87 109 'g&i.il EE 100 (?2‘%% (7888 100 ( 1 2. 60) 10@1((01(@ 15) ’m849 100

g_ég (7(31) 68;) 00225 166 \l—bzug())(lo(ﬂ; 160—(116)—166 mb(gy) 92—100 (15.85)
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) §2.23 (99)
85 2.34 (100) 11.00 (84)
86 100 (8.10) 100 (4.60)
87 100 (14.65) 100 (5.30)
88 100 (12.60) 100 (11.15)
89 100 (12.70)
90 100 (12.25) 100 (4.00)
91 100 (7.10) 100 (4.00)
92 100 (15.85) 100 (4.60)
93 100 (6.40) 100 (5.00)
94 100 (6.15) 100 (7.30)
95 100 (8.25) 100 (5.55)
96 100 (12.50) 100 (16.30)
97 100 (7.60) 100 (4.25)
98 100 (5.50) 100 (4.00)
99 100 (4.35) 100 (4.35)
100 100 (9.85) 100 (6.25)
101 100 (6.95) 100 (7.35)
102 100 (13.50) 100 (7.80)
103 100 (4.85) 100 (5.75)
104 100 (4.50) 100 (11.10)
105 100 (9.15) 100 (5.20)
106 100 (6.10) 100 (4.80)
107 12.13 (87.90) 1000 (12.40)
108 79.00 (97) >100 (3)
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93 100 (6.40) 100 (5.00) 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. 00WO 09862200 (4. 35) 100 (4.35) 100 100 (9.85) 100 PETAS)30LEL 100
(6.95) 100 (7.35) 102 100 (13.50) 100 (7.80) 103 100 (4.85) 100 (5. 75)
104 100 (4.50) 100 (11.10) 105 100 (9.15) 100 (5.20) 106 100 (6.10) 100
(4.80) 107 12.13 (87.90) 1000 (12.40) 108 79.00 (97) >100 (3) 44 WD
03/ 062277 PCT/ US03/ 01454 SEQ I D NO CRF2R EC50 (nM (Emax%) CRFIR EC50 (nM
(50 00 [ TN 7 SHRFREC-ayEH ki) 1T, CrF KB mMPEra) 117000,
(100) >1oo_gazgge}§ %3 60 (98)8>0067(7) 116 100 (26108597000 (4.80) 117
2231659868 100)11900( 7) - 1§IU5ﬁ€¥”?@§;U;ioo ’U ) 122 §ﬂ§ﬂ9f97) 10001?80F§g

111 10.95 (99) >100 (9)

112 12.30 (100) >100 (10)

113 11.30 (98) >100 (4)

114 3.42 (100) 5100 (6)

115 13.60 (98) >100 (7)

116 100 (26.45) 100 (4.80)

17 9.41 (98.85) 100 (7.80)

118 14.60 (100) >100 (5)

119 3.57 (95) >100 (3)

120 69.90 (100) 100 (7)

121 5.67 (91) >100 (3)

122 3.31(97) 1000 (10.7)

123 3.49 (93.75) >1000 (9.60)

124 3.49 (94) >100 (6)

125 4.47 (99) >100 (9)

126 13.00 (91) >100 (7)

127 7.79 (94) >100 (6)

128 2.85 (98) ?100 (8)

129 3.83 (92) >100 (12)

130 8.57 (92) >100 (9)

131 525 1) >100 (3)

132 7.53 (89) >100 (3)

133 12.22 (88) >100(4)

134 >100 (19) >100 (7)

135 >100 (76) >100 (6)

136 23.40 (68) >100 (8)

137 36.90 (100) >100 (4)

138 59.00 (46) >100 (5)

139 42.60 (60) >100 (4)
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123 3.49 (93.75) >1000 (9. 60)
126 13.00 (91) >100 (7)
129 W083/0622) >100 (12)
132 7.53 (88) >100 (8)
135 >100 (76) >100 (6)
138 59.00 (46) >100 (5)

(9)
(8)
(8)
(7)
(4)

124 3.49 (94) >100 (6)
127 7.79 (94) >100 (6)
130 8.57 (92) >100 (9)

133 12.22 (88) >100 (4)

136 23.40 (68) >100 (8)
139 42.60 (60) >100 (4)

125 4.47 (99) >100
128 2.85 (98) >100
131 PETAB04/0F4 >100
134 >100 (19) >100
137 36.90 (100) >100
45 \WD 03/ 062277

PCT/ US03/ 01454 SEQ I D NO CRF2R EC50 (nM (Emax % CRFLIR EC50 (nM (Emax %
141 >100 (293

232.00 (10
146 8.20 (
(51.50) 29
1000 (5. 70
9.28 (97)

O EGHIN 1] CRTR Rl [T ]S CRER vk e g
§4n§a%}%g§ 100) 1fzmggzﬁcgg4 00) 101.60 (9@ (OD) 148/9
| 154236, 75*356456?ﬁf36@”(19 55;\ (o5 d”i§5?5:133 (4
>100 14%) 11.05 (85.50) 232.00 (100)
144 9.16 (85.53) 567 (100)
145 7.80 (69.00) 196.50 (91.30)
146 8.20 (84.50) 103 (100)
147 6.75 (94.00) 101.60 (96.00)
148 9.45 (51.50) 295.00 (100)
149 26.20 (95.50) 1000 (40.70)
150 34.65 (70.50) 1000 (5.70)
151 36.75 (96.00) 1000 (19.90)
152 >100 (19) >100 (4)
153 9.28 (97) >100 (7)
154 10.30 (100) >100 (7)
155 20.60 (94) 40.65 (16)
156 9.29 (79) >100 (6)
157 42.00 (60.65) 100 (91.00)
158 6.37 (89) >100 (15)
159 90.77 (62) >100 (9)
160 9.15 (87) >100 (10)
161 >100 (88) >100 (77)
162 >100 (7) >100 (11)
163 4.49 (96) >100 (13)
164 2.24 (92) >100 (26)
165 >100 (75) >100 (19)
166 3.7 (99) 437.5 (95)
167 13.0 (100) 1000.0 (15)
168 4.9 (75) 1000.0 (52)
169 17.8 (93) 978.0 (26)
170 75.0 (83) 1000.0 (9)
171 17.6 (100) 206.0 (99)
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154 10.30 (100) > 100 (7)

(6)

155 20.60 (94) 40.65 (16)
157 42.00 (60.65) 100 (91.00)
>100 (9) WOBG/0&215 (87) >100 (10)

156 9.29 (79) >100
158 6.37 (89) >100 (15)

159 90.77 (62)

161 >100 (88) >100 (77PpCTAGE3 LSO (7)

>100 (11) 163 4.49 (96) >100(13) 164 2.24 (92) >100(26) 165 >100(75)
>100(19) 166 3.7 (99) 437.5 (95) 167 13.0 (100) 1000.0(15) 168 4.9 (75)
1000.0 (52) 169 17.8 (93) 978.0 (26) 170 75.0 (83) 1000.0 (9) 171 17.6
(100)0202Fg (99) 46 WO 03/062277 PCT/ US03/ 01454 SEQ I D NO CRF2R EC50 (nM
1600 (5. 05| “HGIDNO| " CRFIECH (N by, "I CRPRES. () iy o 05,8)
176 12.60 {90. 257 100D. 0 (26.9)5(I0PY 5. 63 (97 65) 61an0«$9 2) 17p 5.17
(96. 45) 10m 0—(55- 70, 1791 ¢ 3-14—(P5. 7)
125.0 (99.B) 161 5. 2p (97.75#”?@%”@ (100) 182 7, 2§H@b@t§¥ 2090 89.7)
183 7. 93 (100)1415 (5[7.5) 442 (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 27.7(97) 447.0 (96)

197 48.1(94)

198 29.9 (100)

199 8.5 (92) 706.5 (93)

200 8.8 (100) 188.5 (99)

201 5.0 (100) 99.6 (80)

202 8.7 (99) 403.5 (100)
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184 3.72 (96.45) 486.0 (77.35)

(100) 323 (100)
7.0 (96) 6D.03/06AT)

66.8 (97) 562.0 (99)
195 18.8 103.0 (93)
199 8.5 (92) 706.5 (93)

202 8.7 (99) 403.5 (100)

185 8.98 (100) 358.5 (95.8)
187 10.3 (100) 31.6 (72)
190 39.60 (31) >100 (9)
193 10.1 (97) 265.5
196 27.7 (97) 447.0 (96)

186 25. 05

188 14.6 (100) 162.5 (96)
191 8.3 (100PCGAIST/(BS)
(95)

189
192

194 5.0 (96) 106.0 (94)
197 48.1 (94) 198 29.9 (100)
200 8.8 (100) 188.5 (99)

201 5.0 (100) 99.6 (80)

47 WO 03/062277 PCT/ US03/ 01454 SEQ I D NO CRF2R

(53) o1 | o TBNETERCRRECIIMFRRIE) 715 CRER Py o) B P00y °

61.4 (96) 465. 5m688) 208 5.6 688%064 9 (81) 209 7. 16@9&» 26. 4 (83) 210

]2.(2.322(2?:7%)( ;;) dl% S “7-5) 595 3#@{,}) 8260 (37) 212 52.1{74()J.UU) 445( 0 (100)
205 25.0 (93) 126.5 (88)
206 30.5 (97) 696.5 (97)
207 61.4 (96) 465.5 (88)
208 5.6 (88) 64.9 (81)
209 7.4 (93) 26.4 (80)
210 10.2 (97) 43.5 (90)
211 59.5 (100) 826.0 (37)
212 21.3 (100) 445.0 (100)
213 22.3(99) 1000.0 (76)
214 74.30 (60) 100 (4)
215 4.0 (100) 187.5 (100)
216 9.9 (90) 49.8 (98)
217 4.7 (95) 94.7 (100)
218 4.8 (96) 98.4 (100)
219 7.8 (98) 80.9 (100)
220 4.1(98) 63.6 (81)
221 8.5 (100) 236.5 (100)
222 9.4 (100) 384.5 (95)
223 3.0 (92) 48.1(81)
224 26.9 (100) 1000.0 (27)
225 4.8 (89) 219.5 (97)
226 7.6 (100) 315.0 (95)
227 33.6 (95) 918.0 (18)
228 7.1 (100) 275.5 (100)
229 10.3 (100) 298.0 (100)
230 8.1 (100) 219.0 (100)
231 5.9 (100) 94.0 (100)
232 45.3 (100) 1000.0 (7)
233 46.1 (95) 1000 (11)
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214 74.30

217 4.7 (95) 94.7 (100)

(60) 100( 4)

220 4. 1( 98D 08B6B7( 81)

215 4.0 (100) 187.5 (100)
218 4.8 (96) 98.4 (100)
221 8.5 (100) 236.5 (100)

216 9.9 (90) 49.
219 7.8 (98) 80.
222 9. 4PCTOGY3/B844 5 (95)

8 (98)
9 (100)

223 3.0(92) 48.1 (81) 224 26.9 (100) 1000.0 (27) 225 4.8 (89) 219.5 (97)
226 7.6 (100) 315.0 (95) 227 33.6 (95) 918.0 (18) 228 7.1 (100) 275.5
(100) 229 10.3 (100) 298.0 (100) 230 8.1 (100) 219.0 (100) 231 5.9 (100)
94.0 (100) 232 45.3 (100) 1000.0 (7) 233 46.1 (95) 1000(n) 48 WD
ooy 23 DG IO PRIERCRIEREED DT TRIR go@@*“‘%% 52 hio 4 (o7
1000.0 (15) 23422.2[ (93) 10006010018) 238 16.7 (10843788, 0 (88) | 239 13.2
el oo mubrany il Ay ol ohe i

236 40.4 (97) 1000.0 (15)

237 22.2(93) 1000.0 (18)

238 16.7 (100) 753.0 (88)

239 13.2 (100) 587.0 (80)

240 22.0 (100) 915.0 (80)

241 12.6 (99) 307.5 (99)

242 29.0 (94) 358.5 (99)

243 16.8 (100) 440.5 (96)

244 8.8 (98) 299.5 (100)

245 7.5 (93) 381.0 (100)

246 38.8 (100) 1000.0 (33)

247 18.8 (100) 1000.0 (34)

248 19.6 (98) 1000.0 (32)

249 122 (92) 1000.0 (50)

250 19.7 (100) 137.5 (99)

251 11.8 (100) 926.0 (80)

252 22.3 (100) 226.5 (100)

253 41.8 (86) 1000.0 (42)

254 100.0 (36) 708.0 (6)

255 7.0 (100) 33.3 (84)

256 12.6 (100) 253.5 (100)

257 100 (72.60) 744.50 (83.50)

258 100 (49.30) 1000 (23.65)

259 100 (64.95) 819.50 (83.60)

260 100 (89.35) 834.00 (89.70)

261 100 (95.30) 274 (100)

262 100 (92.25) 408 (100)

263 36.17 (93.03) 802.50 (71.95)

264 100.00 (66.30) 704.50 (100)
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244 8.8 (98) 299.5 (100) 245 7.5(93) 381.0 (100) 246 38.8 (100) 1000.0
(33) 247 18.8 (100) 1000.0 (34) 248 19.6 (98) 1000.0 (32) 249 12.2 (92)
1000. 0 (58P 03860719. 7 (100) 137.5 (99) 251 11.8 (100) 926CEUSBOYI45L52 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

géo\% 0:2%/6 8 :2@%‘? ‘Bﬂ%‘?’ Uso W" (g@)(]v’mx CREAE RS sy&Mng"{&%ﬁU E:Il?lgg??
EC50 (nM (Enmaesy 265 100. 0WO(@@3235) 1000. 00 (9. 30P00.0L6.3090. 00 (19. 35)
1000. 00 ( 4}-45)—2671P0-00—{44—20)—1006-00—(22 8626 86—¢59] 05)
1000. 00 ( 1. 15)266269 100. 00 { ‘?ﬁméggiiooo 00 |(44. 3of0a§36¢f%b 00 (1p. 30)
1000.00 {115%) a7t 3 10 (SR 0 (3 &5 G100 00

268 100.00 (59 05) 1000.00 (14.15)

269 100.00 (77.30) 1000.00 (44.30)

270 100.00 (19.30) 1000.00 (7.85)

271 48.10 (68.95) 815.00 (80.65)

272 23.30 (100.00) 1000.00 (51.10)

273 31.30 (100.00) 1000.00 (59.30)

274 13.80 (100.00) 508.00 (80.90)

275 46.60 (100.00) 1000.00 (38.30)

276 22.10 (100.00) 1000.00 (75.70)

277 28.20 (100.00) 1000.00 (39.90)

278 19.55 (100.00) 1000.00 (48.70)

279 13.10 (100.00) 1000.00 (93.00)

280 100.00 (82.30) 1000.00 (11.80)

281 100.00 (78.80) 1000.00 (12.20)

282 25.80 (60.75) 1000.00 (21.75)

283 10.55 (71.95) 635.00 (100.00)

284 100.00 (100.00) 1000.00 (27.70)

285 13.95 (97.10) 1000.00 (11.10)

286 13.50 (92.45) 1000.00 (19.20)

287 11.31 (100.00) 1000.00 (51.75)

288 14.70 (100.00) 838.00 (31.65)

289 12.16 (97.30) 1000.00 (69.55)

290 100.00 (100.00) 1000.00 (6.40)

291 100.00 (63.75) 1000.00 (4.75)

292 100.00 (86.10) 1000.00 (7.00)

293 40.30 (87.00) 520.50 (95.30)

294 100.00 (100.00) 1000.00 (13.60)




274 13.80 (100.00) 508.00 (80.90)
22.10 (100.00) 1000.00 (75.70)
19. 55 ( 100008)622000. 00 (48. 70)
100. 00 (82.30) 1000.00 (11.80)

14.70 (100
100. 00 (10
100. 00 (86
(100.00) 1
EC50 (nM
296 6.66 (
1000. 00 (2
1000. 00 (7
(100. 00)

275 46.60 (100.00) 1000.00 (38.30)
277 28.20 (100.00) 1000.00 (39.90)
279 13.10 (100.00) 1000. 0@CTABIDAMS4 280

276
278

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 (92'4§l\1999'99 (19.20) 287 11.31 (100. 00) 1000. 00 (51.75) 288
).%%???83% Doi%gpggg—?§§9%%@59%5ﬂ 63. 75\ 1%89““ 5&@) 282
10) 0000 (7 00%>026m 0. 30 (51, 00) e200m699)30) " 2ps 100, 00
Ema$ CRFIR EC50 (@%izﬁEFEQéé 26%F§§U5%Uf%?7ﬁbfcfbbg ob (5. 30)
o RE1 258 ha a0 (BRSO in o0y gRe e Pt oy )
95) 29801 5D. 45 (88240)9865D. 00 (84.10)  BWP.0962%¢5)( 100. OD) é66.50
POS 2525 (66-66) 42?.%'(73?555 166-66) 1000.00 (10.20)
300 17.10 (100.00) 1000.00 (7.95)
301 50.45 (88.40) 690.00 (84.10)
302 36.20 (100.00) 366.50 (100.00)
303 27.25 (100.00) 581.50 (100.00)
304 19.30 (92.55) 115.50 (100.00)
305 35.45 (95.20) 1000.00 (59.55)
306 27.55 (100.00) 608.00 (97.65)
307 5.82 (96.55) 78.40 (92.65)
308 3.30 (72.80) 63.45 (100.00)
309 5.55 (99.90) 107.50 (96.35)
310 8.70 (87.55) 1000.00 (45.30)
311 11.65 (100.00) 1000.00 (29.70)
312 14.05 (95.00) 869.50 (62.00)
313 11.05 (95.00) 704.00 (87.100
314 10.35 (99.75) 978.50 (82.40)
315 9.35 (81.70) 454.50 (100.00)
316 10.15 (94.50) 221.50 (92.35)
317 9.30 (88.35) 187.50 (100.00)
318 9.95 (95.40) 134.50 (92.85)
319 8.50 (95.00) 106.00 (88.30)
320 19.05 (100.00) 718.00 (68.75)
321 19.55 (86.80) 1000.00 (33.80)
322 23.05 (96.45) 1000.00 (10.65)
323 19.60 (100.00) 1000.00 (36.90)
324 17.20 (100.00) 1000.00 (46.60)
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304 19.30 (92.55) 115.50 (100.00)
27.55 (100.00) 608.00 (97.65)
(72.80) 68045/06220D. 00)

1000. 00 (4

869. 50 (62.

(82. 40)

(95.00) 10
(86.80) 10
(100.00) 1
03/ 062277

(nM (Emax
327 28. 40

5.15 (98.3
(100.00) 1
(96.90) 10

5. 30)
00)

305 35.45 (95.20) 1000.00 (59.55)
307 5.82 (96.55) 78.40 (92.65)
309 5.55 (99.90) 107.50 (96.35)
311 11.65 (100.00) 1000.00 (29.70)
313 11.05 (95.00) 704.00 (87.100 314 10.35 (99.75) 978.50
315 9.35 (81.70) 454.50 (100.00)

308

316 10.15 (94.50) 221.5

306
3.30

P0O/B0T014687. 55)
312 14.05 (95.

00)
0 (92.35)

317 9.30 (88.35) 187.50 (100.00) 318 9.95 (95.40) 134.50 (92, 85) 319 8.50
Tk ggfga)cjgy5i§§ﬁﬁgff%% 52 Joggwgﬁt?qﬁéﬁ%K( T 20
D00. 025 (36. B0) 3241117, (2))( 100. 00)] 1000, 00 Mﬂ@ﬁGO) 51 WD
CT/ USQ3/-01 SEQ-ID- MOy CRFZR-E450—(-rh ERFER EC50
% 328 11.67 (1003 Ebé?%? 326 33. 70‘(135“5@?ﬂhﬁ%o 00 (BO. 10)
100500 a0 Lan. a0y a0 08 n) o A aal b ga
D00. 028( 78. p5)  3321.90 @5.70100. 00) 1ooo. 0000069 (3070) 333 9| 85
PO-085(43-89) 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 (86.03)
349 13.75 (100) 1000 (44.20)

350 11.59 (98.10) 1000 (48.00)

351 12.93 (97.37) 1000 (85.70)

352 8.26 (83.65) 780 (82.60)

353 4.75 (89.90) 229.50 (92.25)
354 6.48 (100) 1000 (13.40)
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334 13.15 (93.55) 1000.00 (82.60) 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 ( 77wb%)p/0dn0D. 00 (41.10) 339 100.00 (47.90) 1000. 00 PCTAISBDY145840 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)

(57.3%) ' 20po GG | S6Rtak Bo gy itk o] VRE L BRIl 0 959 50
(92.25) 354 6.8 (100) 1000 (6B.(89) 52 VID| 03/ 0622778 AOVJ USO3/ 01454  SEQ
| D NO CRF2R-ECse—{nM|{(Erax—94—CRF-R EC56— ) Erax—4—355—6-063—{05) 18
(100) 356 83 _G8616) 1000 (9)839363% 44 (100) 331.(16%@’@%58 5.56 (100) 99
(100) 359 Z(T00) 230 ( IQ0) 108p0 6. 12 (93) 157 434Q@o) 361 6. 37 (99)
149 (100) 362 739 (100) 386 (100} 363 25|15 (100) 1000 (20)

358 5.56 (100) 99 (100)

359 23.10 (100) 230 (100)

360 6.12 (93) 157 (100)

361 6.37 (99) 149 (100)

362 4.39 (100) 386 (100)

363 25.15 (100) 1000 (20)

364 13.20 (100) 1000 (27)

365 23.45 (94) 1000 (21)

366 100.00 (46) 1000 (9)

367 100.00 (18) 1000 (6)

368 50.35 (91) 1000 (6)

369 100.00 (18) 1000 (4)

370 51.05 (75) 1000 (33)

371 6.62 (97) 1000 (22)

372 14.20 (100) 1000 (13)

373 11.54 (100 1000 (9)

374 15.75 (91) 1000 (11)

375 11.50 (100) 1000 (22)

376 52.55 (100) 1000 (8)

377 19.25 (83) 1000 (25)

378 14.88 (100) 1000 (36)

379 70.55 (94) 1000 (8)

380 19.00 (100) 1000 (16)

381 12.73 (99) 1000 (27)

382 39.45 (100) 1000 (8)

383 9.31 (96) 1000 (55)

384 7.10 (97.30) 1000 (70.30)
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364 13.20 (100) 1000 (27)

(9)
(4)
1000 (13)

(100) 1000

373 11.54 (100 1000 (9)

(22)

14.88 (100) 1000 (36)

384 7.10 (9
CRF2R EC50
386 8.70 (
| ncr eased

extended b
dosi ng, as
fragnment (
det er m ned,

376 52.55 (100) 1000 (8)

365 23.45 (94) 1000 (21)
367 100.00 (18) 1000(6)
370 W0.00663275) 1000 (33)

368 50.35 (91)
371 6.62 (97)

382 39.45 (100) 1000(8)

1000( 6)
1000 (22)

369 100. 00 (
375

380 19.00 (100) 10
383 9.31 (96) 1

366 100.00 (46) 1000

18) 1000

3PRTIH0R0146400)
374 15.75 (91) 1000 (11)
377 19.25 (83) 1000 (25)
379 70.55 (94) 1000 (8)
381 12.73 (99) 1000 (27)

11. 50
378
00 (16)°
000 (55)
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Example 3

Increased In Vivo Efficacy

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

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

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

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

water and 100 pL of blank rat plasma.

described below.
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performance |iquid chromatography (HPLC) of serum sanples collected from
the subject at various tines followng admnistration of the peptide. One
skil | ed iwotobeez2zrt woul d know how to sel ect appropriate elcutisosotasd fers
for HPLC based on the physi cochem cal properties of a particular peptide.
A non-limting exanple of an in vivo study to determ ne efficacy is herein
described. Mce are dosed by intravenous (1V) (1000 ug/kg) and

subcut aneous (SC) (1000 ug/kg) routes wth a peptide of Fornula (1). Blood

sanpl es are ob | ts V 2Q 4 snd 1,
2 4 and 6 h: bﬁfgﬂggorﬁﬁol Y@((? s‘?iHlﬁleE '.alréepr%l‘éa A (jC stO'Conluamb g)sg%repcailos' hg in

m crocent ng/fnllgevel bmb@mg@émﬂmf rallngzlrsbélpgmdh@pﬁrmla (Drretkblgcotitieningt €5 vhr e

further 3 LTI %artir%)rze trpllasmglcoar%ln?elg u\M«{' bfélfl Iv%als{’\%rﬂ?%aé%‘ézbt @% A0 'p;aor yzed.

Pl asna st% AraLPaE i'ng*solutt o la (1)
covering addurgomc)amicrfahe QU sfoalagautﬁd’no(ﬁﬂ5@/nﬂ_g/mfh tdbes meﬁdgbmlanglpueméraéd in

nmet hanol on the anal ysis by serial dilution of revi ousl ared 1
my/ i peptlg/ﬂ’é BT qzéﬁlﬁ‘ﬂﬂ“aanflll)()orfgt R AGMRET s tTgE Rvorkipg @qaéaﬁ?p?%iwﬁf Ipﬁ%l’laé G%{;)rhe
internal gt,ARAAEL destditeiBilowst abl e i sotope | abel ed h-Unc-11, spiking

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

sol ution to gi Yedy sgmpies are prsareht Patthe Aaoef @a]gﬁlﬁsL‘h?)ﬁa“PMQes Hahaged 2hEeys| s.

Wor Ki ¢ n
rking pggﬁ,g@ dﬁén %r{ag@ aﬁﬁu Q¥ BHlel dAfh wmadedrm%bé 51[%%30 i) glwrmq)f@rs_e _

pr epar ed t he ap ropriate peptide of” Formula spi ki ng
sol uti on pgi ISTDesludbn, dﬁ@lyL@pddmammgimhquot@f blanks hgpalrmIZBtSir’aDpleem.rtTl@n, 100
L of dd- ter and 100 L o | ank, r.at ng. st andar.ds are

pr epar ed \fl’\@}’mﬁﬂghyﬁrgﬁ%gndt Peglé“?li %&H‘a u@ih%ed\éﬁg lﬁ% ftFP?'?ISF](?J%ffsglu 1454
Quality centop@lL. (QC) sanples are prepared A QC stock solution is prepared

at the 50 ng/m_ | evel by adding. 25 tL of a 1 .tg/nL a peptide g}fg rrrula
(1) spiking thleuW?rbwgrsrrﬂ@r%?yo ing Q¢ s%’l‘%ﬁ"fka“dﬁ[é‘ﬂérs?‘?ﬁk‘zgeaﬂe prgpargd plysts

cont ai ned t l \/[\ﬁéktbmgbégcc ARAE Sad 6f RSP Yvorgdidzng 100
uL of theb&bdgltng @s%llguc%fr ZiglrartomSO ng/ m.) |0r$11to téabes al r eady a?giﬁ a.v?f. ngglo L

of a 5 gonwrifugifid Bndsiedlatinigaire @rn‘dnam@ ph abfuad (BORaLe of tha h@emrakti indrigamdempl e
120 PR n UM IR BRE QR vy omLes oo prevared
al i quot of thenspeRid Wakingsdfidrdspwarking EC sdnipadyd slady simplesgrelfhalyzaifbya 5
00/ L1 STD, SELLL20. 490, B SCchler, o en aLLuet B A conpiay o
are such iRtved BEsahPledhtrotRbtbiRhBhghRIREBRsprSy 68l kdion (ST) %0 mhass spectroscopy /

mass spectroscopy (MS/MS) detection using selected reaction monitoring (SRM) in the positive

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

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

from known standards.

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

within the scope of this invention.
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The wor ki ng standards, working QC sanples and study sanples are prepared
for analysis by adding 400 tL of acetonitrile to tubes containing each of
t hese, cappiodage22vortexi ng, centrifuging and isol ati ng thecsases/o@sant. An
aliquot (300 L) of the supernatant is dried under N2 and reconstituted in
50 pL of methanol/water (50/50). The prepared working standards, working QC
sanpl es and study sanples are anal yzed by gradi ent reversed-phase high
performance |iquid chromatography (RP-HPLC) separation followed by sanple
i ntroduct kg, & PLokgh. el ectron spray ionization (ESI) with nass spectroscopy
/| mass spectroscopy (MS/Ms5) detection using selected reaction nonitoring
(SRV) in thd- posi4 hanenativopePHeRIOMPARNSHR/ISNetAel is nmonitored for h-Unc-1|
and the | STD. :a%rﬁ)mﬁpﬁgk] LLRRX{@EI@K?'@WW&KAR%%&)@}MMI are diluted

wi t h et hanol anal yzed by RP-HPLC with ultravi ol et detection. The

concent r at i onswbéreinhe peptide of Formula (1) in the dose solutions are

cal cul ated by interpol.ati iFn gression curve constructed
from known st andar dg.‘zls\%l%ﬂ{pggﬁfgu’%r’ﬁ:aﬁgggi ments of the present invention
have been il | ustr at Bd iasdectetbfomi@eW, and Yywoul d be obvi ous to those skilled
in the art that various other_ changes, and nodifications can be nmade

wi t hout departing ffes$ ?Ptgc[)fr?rint gﬁ‘fgwgcope of the invention. It is
therefore intended 0 cQVEéted Frobd™ adPRENded clainms all such changes and
nodi fications that are wthin the scope of this invention. 55 WD 03/062277
PCT/ US03/ 01454 WhaKsiis seleetedrfdm N:and T; A non- nati ve peptide conprising the
sequence -ZGPPI SIDLEX 1 2X 13LL 18| El EKQEKEKQQAX32X33NAX36X37LX39X40X41
wherein: X12 is sel%‘éé&?%ﬁhﬁ%?n@“’h and T;: X13 is selected fromQ
W and Y; X18 is sglLegtkedcttd domM apd;M X32 is selected fromT and A X33
is selected fromNand T;, X36 is selected fromR and L; X37 is selected
fromL and |; X39 Ksyigetlee@fromBmindAand A, X40 is selected fromT and R

X4o is selected from T and R;
X4 is selected from I and V;

and variants thereof.

2. The peptide according to Claim 1, wherein;

X, 1s selected fromF, L, T,and Y.

3. The peptide according to Claim 1, wherein;
X1.X13 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 RL

6. The peptide according to Claim 1, wherein;

X39X40X4; are selected from the group consisting of DTI, ARI, ATI, DRV, and
ARV,
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X41 is selected fromlI and V; and variants thereof. 2. The peptide
according to Claiml, wherein; Xl2 is selected fromF, L, T, and Y. 3. The
pepti de awomsméx2grto Claim1l, wherein; X12X13 are sel ect e#Cfrrusns/otass gr oup
consisting of FQ YQ YW LQ LY, IY, and TY. 4. The peptide according to
Claim1, wherein; X32X33 are selected fromthe group consisting of AN, and
TT. 5. The peptide according to Caim1l, wherein; X36X37 are selected from
the group consisting of RL, LL, and RI. 6. The peptide according to Claim
1, wherein; X39X40X41 are selected fromthe group consisting of DITl, AR,
ATl, DRV, and ARV. 56 WD 03/062277 PCT/ US03/01454 7. The peptide

accordi ng t d-d aiThePeptidheraerding tx$1axs 3, wheseige| ect ed from the group

consi sting of AN, d TIT i - i im3, wherein,;
X36X37 are sel ect)%gja?r%err?et]%gedgf?%g6%%%y§?llg%glg%§ f%%{’taﬁcll_?rgnd R. 9. The
pepti de according to Caim3, wherein; X39X40X41 are selected fromthe
group consisfing. qf DT, AR, ATlI, DRV, and . ARV. 10. The peptide accordi ng
to Caim4, ereﬂ}?;PeRé%‘ié‘;ngP%g odrlany %uWE?ISthe group consisting of RL,
LL, and R. 11. 3re,pepiddedranid Gu@r@m@sﬁhgbﬂRL\;\ngrmmm. X39X40X41 are
selected fromthe group consisting of DTl, AR, ATlI, DRV, and ARV. 12. The
peptide according to Caimb5, wherein; X39X40X41 are selected fromthe

group consi sg.i ng ’ﬂIe @Eg&@k)g@?@‘!@?@ﬁ% @FéjreinARV' 13. The peptide according

to Claim?7, Werein;, se romthe group consisting of RL,
LL, and RI. X39X40X41 are selected from the group consisting of DTI, ARI, ATI, DRV, and
ARV.

10.  The peptide according to Claim 4, wherein;
X36X37 are selected from the group consisting of RL, LL, and RL

11. The peptide according to Claim 4, wherein;
X30X40X4 are selected from the group consisting of DTI, ARI, ATI, DRV, and
ARV.

12. The peptide according to Claim 5, wherein;
X30X40X4; 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;
X30X40X4 are selected from the group consisting of DTI, ARI, ATI, DRV, and

ARV.

15.  The peptide according to Claim 10, wherein;

57



14. The peptide according to Caim7, wherein; X39X40X41 are selected from
the group consisting of DTI, AR, ATlI, DRV, and ARV. 15. The peptide
accor di ngwom3@barm 10, wherein; 57 WO 03/062277 PCT/ USO3/PQTABSA3/0M3DX40X41
are selected fromthe group consisting of DTl, AR, ATI, DRV, and ARV. 16.
The peptide according to Claim1, selected fromthe group consisting of SEQ
ID NO 22, 144, 148, 149, 151, 278, 279, 286, 288, 311, 349, 350, 351,
352, and 353. 17. A nmethod of preventing or treating a CRF2R nodul at ed

di sorder conprisiyp HTQ Effﬁ&%d Rdmiife grogp%gnélﬂln%%?%lgf Aﬁcﬂﬁ r[ﬁ@‘@’g%'at a

safe and effectlve ptid alm-1 i sél ated nucleic
acid encodi ng a peRvVi de of any of the preceding clains. 19. An isolated
anti body specific for a peptide of any of the preceding clains. 20. A
pharmaceutical conposition conprising: a. a safe and effective anobunt of a
peptide of amy ofTHerpeptmea&edjurggocjlaa:hrrsseleanaaifroia theBgrplpadorgsg ot SBQ MY NO:

acceptable carrier. A Ki i e t CRE nodul at ed
di sorder conpri sf"ﬁgl‘m 148, 5‘5) ?J't ?J(;)ge%ﬁ ggﬂéggg fﬁéB Bs@ééﬁgir?g aof in aunit
dose form and b. usage instruction.
17. A method of preventing or treating a CRF;R modulated disorder comprising
administering to a host in need of such treatment a safe and effective amount of a

peptide of Claim 1.

18. An isolated nucleic acid encoding a peptide of any of the preceding claims.

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

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

21. A kit for preventing or treating a CRF;R modulated disorder comprising:

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

b. usage instruction.
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