CRHR2 PEPTI DE AGONI STS AND USES THEREOF CROSS REFERENCE TO RELATED

APPLI CATI ONS 5 This application clainms the benefit of US

provi si onaiD 2pereEseo0appl i cati on serial nunbers 61/ 111, 23BCTfusk@d/obkxvenber
04, 2008 and 61/178,890, filed May 15, 2009. 10FI ELD OF THE | NVENTI ON The
present invention generally relates to a peptide useful as a stresscopin
mmetic for treating medical indications nmediated by corticotrophin

rel easi ng hornone reqaRHR2 ﬂEP?FDEWGONWPStAN'BtL?SESfTHEREUFE delivery,
pharmaceutical 15 conpositions conprising them and nmethods of treating a
subj ect diagnosed with a disease, disorder, or rredr cal condition nedi ated

by corticotrophin relgas . , : Hear t
failure is a comon catdars - G SH—aho-Has— teacted epi dem ¢
proporgions in the United St at es and Europe (Remre et aI , Eur. Heart J.,

2001, vol. 22, pp. 1527- 15602 The nunber of hospital adm ssions for acute
heart failure is apﬁh@a@ﬂﬁ“ﬁ@ ian giaims dre bareflityef S provisienalatedt St at es 25

al one. ed 30%to 40%
w thin cocade s Rl TP EbR s 1A 2 fiedbeber 08 Rudeaoc T0)"
287(12), 6_}1)/173589[} T)ed Mlayaﬂ(’:thZeOQear_t failure, worsening of he_rmdyna_m' c
function, in particular with very high left ventricular end-diastolic
pressure i s conmon. 30 The current treatnent for acute heart failure
is rruk?i factorial and often di EfErs copg RAEgHicy Wil e diuretics,

vasodi l ators, and positive ino t‘r‘O‘p'es—r‘E'rTm‘n—tEh'e—ranstay in the treatnent
of patients with acute heart failure, these treatnents are associated with
nortality Bnd hi m ssi on [ﬁat s,[ , FurtFLgrrmre exi sting

i not r opi ¢ ' é”‘( on ggnerd rﬁgfj e?é%arrteatlﬂei%s FoP ehEIRCP out put, but
Wi th increasedc '?@rﬁﬂ"éatfn@trﬂeéi&@ inﬂﬁaﬁéﬁ?%éﬂfé’t‘é@r (%rtlé’dt)/&ﬂﬂn ‘Fél@ﬁé'lﬁ@t' on.

These inotropic agents also carry with them 5acr)roarrh thmc potential in
pati ent s Wprhomesgaepter 2 actvityThorstasmtslifeigdptideidalivery, © aenaeerét@ato be

agent S aroillobSihls cBOB HeTBRT eRgIIFuREs Grttaha s ieAE qhBbeth o "o
grow ng upitata oeghss dissradr, grangditaVeontticRPeare&E By tereopephirst udi ed wi th
limited success in saf el y inproving the henodynam c stat us and out cone of

patients {#easibainorapRaresrRiothe such agent, the peptide human urocortin 2
(h-UCN2), has been studied in healthy subjects and patients with heart
failure. This peptide was shown to increase |eft ventricular ejection
fraction (LVEF) and cardi ac out pPBAOQKGEROUNER nodel of 15heart failure in
sheep, (Rademaker et al., Crculation, 2005, vol. 112, pp. 3624-3624). In
subs ent intravenous infusion studies in 8 healthy subjects (Davis et
al., J. Am Coll. Cardiol., 2007, vol. 49, pp. 461-471) and in 8 subjects
Wwith heart f ai I-teraetf@m@reiis aegoramon qaudiovageuiar conditiyoand has readedpp.  2589-

boart " at SPRGBERrEh i e SR e Rt s P ERR (Sl Bt n each of
the two sHegies, 26002, ippt 18YENS69).i THalsumper 6f hbspiaNadinisdiedl t hy

subj ect s and patl ent’s appears to have been well tolerated. Hunman
st r esscopfaf qohiestegrt failue isappreaghing heytiereach yeﬁ’elnath@dﬁtltﬁdns’fa?@ UCN2 and

both 85 © HRHICED. At e GAILLGRTLALND HEHAAS oL RIea T aePt | de

fam |y ogi cal I'ons are |C|ted by

two 7 trangthiend0 dags f?ollpmmtgedrschargd (mfreeoamrousMA:mﬁ)ozeoemzar(mpe 1

(CRHR1) and CRH receptor type 2 (CRHR2). Although these receptors contain

hi gh sequBRc&hbhvilB@Futa h%arélﬂ’?r”ﬂé@ érr@rseamseqfsh%rocur@r@e@ PN, de 30fanily

express S f i ity, degree
" ecept Betculer i for PR er ol s R e e ot

UnI i ke many of the CRH fam |y nenbers, h-SOP expresses greater selectivity

for t3® CRHR2 and acts as a nediator that aids in the process of

attenuating theheriukieat treatra@st BRABGNTR2EEaNlredBYRlIGT R landidtRes (Bal e et

al., Nat. Genet., 2000, vol. 24, pp. 410-414; Kishinoto et al., Nat.

Genet . ZGG@FS emongzzathstﬁ Vighite dw;trcsr Ma%@fmamrénatt@ppﬁslvﬁrﬂ'pﬁfcmﬂs role in

physi of gl ol ShE &5 s SGH 18R RERE L ARRELAR i Skl ded BIRE iy 8le Ot et

physi ol ogi ca exerfe e fects on the €Rdocti ne i’ et al.,

Endocr i notregime8QiBe avsbciatedtwitih morBRifyoad@ Bigh, rea@ntissibn ngtegous,

cardi ovascular (Bale et al., Proc. Natl. Acad. Sci., 2004, vol. 101, pp.

3697-3702; Tang et al., Eur. Heart J., 2007, vol. 28, pp. 2561-2562),

pul nronary, gastrointestinal, renal, skel&tal nuscle, and inflammtory

systens (Moffatt et al., FASEB J., 2006, vol. 20, pp. 1877-1879). 10

In addition, CRHR2 activity has been inplicated in skeletal nuscle wasting

di sease, such as sarcopenr a (H| nkI e et aI , Endocrr noI ogy, 2003 voI.
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Pegylation is a process of attaching one or nore polyethyl ene glycol
20(PEG polynmers to nolecules. Oten, the process of pegylation is applied
to anti bowDeas10/q58Pdi des and proteins to i nprove their bipophseetaoeirvé cal
properties and overconme a conpound' s susceptibility to proteolytic enzynes,
short circulation half-life, short shelf live, low solubility, rapid renal
cl earance and the potential to generate antibodies to the adm ni stered drug
(Harris et 25a|:urthéﬁ‘ﬁé‘rreeex%ﬂﬁgylr\&}oplc?the?&plegj(ég%butbf%m ire§bit @ -, Drug
Del i very, 2006, 3, Bail on et al PSTT, 199 vol . 1(8), pp.
352356) . R@@@Ned;cardla@ompmtm Mﬁpm@ﬁeﬁmq@br@ta@ng increase® as a vehicle
or base in foaod cosnetics ar nace t| cal s rall olynmers are
G i VR

rel ativel {pyr%ﬂr Wgsgrﬁogsuwg\)gn fgel,sre mp PG ?%?”t%ﬁ XA dt'ed intact

by t hes ki dippyarrBythaflit potettial RGREienl@RR HeaatfiN@®. TAR dRdidctiiabiitpisnunber  of
clinical benefits for the conmpound if this process |s devel oped to preserve

or i npr oveekeueddphempsspciaied vdlcheAneran axpess ol calgiush driveof the par ent
nol ecul e. .3#!}%{1& neral and preferred
enbodi rren?s E\C\{]gﬂﬁe'rsgsa?%b'tts?@l Et &lr’)g' %ﬁ%ﬂbgepen %t and dependent

cl ai rs appended hereto, which are |ncor porated by reference herein.
Preferred and exenplary features of the invention wll be apparent fromthe

det ai | ed descr b8 EHOBAP ME&Li this greviikrwreet medical peadi MgV ingW es. 101 n
certajm e r goni st

ot V|7 EBOUARES hovk B ch MYEAR: MM Fh R Sylces 1 SBid g ot rieanes

( CRHR2) cohpmioslyngmidhstafirs ad auioomqumtmts)wlthSth\SyﬁHNrwa\DhENuthAK NLRAQ

AAANA HL VA vvherel at | east one.a id of the i de i

Subst i ¢ ut 6ge0s 116 Seidh fmatirasoR BLENS o hest ShEfS e afYposi ¢ i ons
3, 29, a”Qu@%C@faﬁdqﬁat‘i’éﬁté“?vltﬁodéb@%‘ﬂu%"%|s ?@ﬂld@@b@'sﬂo%n'té iforebse ne,
tyrosine, or glutamc acid; or a pharnmaceu acceptable salt or am de

t her eof . left ventritidaCeieRIop Epciiare (Ladon) @mctcerrwﬁmmt@ut(ﬁ hinsa madehof on

of Tt SPradalh i SEE IR ORb B (iRl EaBne b dihant - “an am no
aci d subsBeRat3cm)t b édt%eqbéMﬁlntr@f/Qrﬁmmﬂmﬁ@ﬁ BRI i SREBIENCSUbj6ctsel ect ed
fromthe ?[r)oup consisting of. X for L at position 1; X for S at position 2;

X for pus et BbnJ.AmxCplr Caraigl. . 2097: voln48; P 4&—43128ngd#3Bti on 6; X for
T at 8 t M at
T 0T il POSH D A, SOl BTl o M
posi tion 2897)XthencreadespindiMERand €0 Xedreacbbmpapiesi by am irlcsease fror | at

position 16; X for at positjon 17; X for K at sition 18; X or A at
posité %gartkaﬁecﬁ‘” egregesin plgedessure it mtfagog%%mraweﬂn%@ & L at

position 1 X for Q at
position % V\Z? %tgraleg g}[neglg@frilpfgﬁv%rg)usxntu%lorﬁ d;ﬁh g@f‘% !rﬁﬁe%@wy X for A at
posi tion 2@8bjeitsfand patentpappearstod@vedddarr well toleadad.ti on 31; X for L at
position 32; X for A at position 34; X for Qat position 35; and X for | at
position 36. The invention also relates to a pharnaceutically acceptable

salt or an 5 aHuﬁ%rpétréé&o@ﬁ"(WSQF’mé de- a?rﬁl%teﬁdldi papedé Ss relbidieormr e

directed to a pharnmaceutical conpoSition of said pepti ‘des in conbination

wi th Zme BICN@eed ot mwmtwmoyt@;@@riﬂc@lﬁom@xehegs@tmrmone (CRH) In yet

"o so oot BRI e TP STCERAFL o RoHRE R skl T el S

QAAAN AHL ivifo @traWidtienBitable G\IPaTEin bblibled NedeptHHSNORIA tOAbBI 1AQ - NH2;
XFTLS LOVPT NI LENLA KAKNL RACAA ANAHL MACL - N2 XKFTL SLDVP TNI MN

LLENI  AKAKRRORAQ&aARRH necpedor tvge 2 {GRARZN A H@Ugéﬁ’ﬁ%ﬁ FRGAPIOTE conj ugat e
conpri ses e X of the
R popfrae LS REBenBEHOTRITHIA T dRGHe hefbRre B HBTCRE AEhER®, Fe

| i nke30 i sfeamigt axprdes elgnNEIahydEﬁewmc‘esrmdleelr Eélatlve bindiny fénityraegnee of

enbodi nent, a, con te of the_ agoni st e tide c ri ses polyethylene

gl ycol e ( ERE6Pt %ftqu'(‘,’%gw ?Bdtsﬁgeqt'v%kgq" ﬁg% 5%‘@@30% mol ecul ar wei ght of not
nore than 80 kDa. Preferably, the PEG has a rml ecul ar wei ght of either

about 2 kDa, about 5 kDa, about 12 kDa, about 20 25 kDa, about 30 kDa or
about 40 kDa. Jélnl'kelhmﬂyabﬂtbe@FkldrfamﬂﬂymelfabensyhefﬁaPﬂ@eeﬂSe\‘BegrgaWrtachi ng the

PEG with rega in the am,.n id.sequence to the peptide,
whi 1o pegSPEENGH B BT POl dsik poRgBck Abritet s T f Srokgss 8F, ot ec
pepti de, 30t hereby extending the duration of therapeutic benefit to a
patient. Therefore, the substitution to 2he am no acid sequence of the
CRHR2 peptide agonist is preferably such that there is at | east one am no
acid of type X in the sequence. This will ensure that pegylation of the
peptlde |s dlrected at Ieast _one p05|t|on |n the ‘sequence. In
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Anot her aspect of the invention is directed to nmethod of treating a subject
suffering fromor diagnosed with a di sease, disorder, or nedical condition
medi at ed W9 200va5890t r ophi n rel easi ng hornone recept or tppa/R200006327vi ty
that is either a netabolic disease or heart failure. The nethod conprises

e BB et a8 RSB WGBS (R

Addi ti onaly-enbepiTertiod, 98 2ad¥aN ABES 4 OKishotorBteint iNef. @bhét,, =
15apparent fromthe detail ed di scussion, schenes, exanples, and clains

bel ow. BRyvEF2HESCHR Ford 8). OF atieiiorItGiiRESParent role infihysioiegical st@se, Bhow t he

anal ytica C trace of . a peptide agonis Q0 with SEO | D NO 10

Gort et | oBGR s DPER Eaiindt REBlEn R Bhofdr B Mool Al B art er
puri fizat brénts efefE N thelendocrine éLiFétgsul.f, Enbobribtiogs, TF0ITRBE 1|eppr oscopy
graph of a peptide agonist with SEQ ID NO 102 that was derivatized with

i odoacet aRR d@e-322&), ceptral nervopp gegrdioyasaidas (Bae edgbnfsic. ptedeidand

sel ecti vi ty; ' agani i n i nd

respecti vgg/oi(ll—(?égt%‘edgﬂdggp}?’g%z 3?%2’ 3?@ grgﬁl’o lg(?g’r%e ‘il't ?@@H;%rl@tl'azg%ni sm

bet ween app0ps®1-2662ppahsehamy, HhstiditidstndOrdnalnsketetal meigoeaghde- 30 (SEQ I D
NG 118). | Fi gure 4 shows agoni st_concentration-effect curves of
various pépierysaighprysiegsdielialicet dy Attt #P08ANR- Pi Rl A GASTH- h- cRHR2
transfgcted SK-N-MC cel | s. Figure 5 displays the h-SOP (SEQ I D

NO 1) agoni st concentration-effect curves neasured through cAWVP stinulation
in h-CRHR2 transfected SK-N-MC cells in the absence and presence of 10 ji M
of CRHR2 pept iiadgitingorREIR2 activitysasueerivingricales Rakelelal mEsLiED NO 111 and

SEQ I D : t] i o] hop.of
or oeont 1 alesing BERRSE L sareorenl G o Bl ERob SR BB Mo’ Na 1 ana
SEQ I D NO1448 1) hptJAIBR-4948) gloter activit) estifade intbke (Oratatetrait e, | eft
ventri cul ar deve{?@gdyglr essure,_and coronary@gerfusi on _Eressure changes in

Langendor { EPEEPS: bBPt PRebfq3s 700k Rartsinales #ba SAr¢epioleEivegelf st with
SEQ | 2 NG, I ; ehic I#@E}a @g)?le CF THE

| NVE O\I(Iﬂ-ra?'é@'ap, ?ﬁ?@&'{rﬁ)\? t ?Qﬁxrg‘?'ab g%“?’ﬁ?\% pe@tﬁ esgtg-%gt\l are CHRH2
pepti de abmmchbselaxahtandpargi-inflamsnatoey edivityqMdftadt etrabat-#ASER Ja200bor at i on
or inhibiti 02 of C[“;AL% oggigy ar conditions, including but not limted to
heart fai V@r&0 BR 1- tabol i c di seases. In one enbodi ment of
the invention, a nethod of treating or aneliorating heart failure in a
subj ect in need thereof conprises adm nistering to the subject a

t her apeut i cal IRegytatiootis aeprapesmef atfaching ens or orare CRHREhIEP@ gtyicdk agoni st .

In c ai . NEen ideis a i.an .peptj.

speci 14 calSETBOIETRS So pdEcdit B b trade R4 BB BHRbIEE 0 cow, pi g
or primat Qn@@dﬂié@l%emidem'dgréﬁirhs)ﬂﬁirﬁd‘r@(/@ﬂ‘fieir Popharradteuticahe peptide is a
nodi fied 30 human pepti de. anpl es of the inventive CRHR2 pepti de agonists
are descr PEREries add evELOAe aicemansingdecsysserbiilibiuo proteolytic egrymas:

enmbodi nen i ¥ | a RV v attached
Co a pept Padt srBRAlN RaURE HRFETAREI P RGLENE, SoptRefiflaegRne *, ( F orm
a st agl e ﬁndah@pb’?dvﬂi_adtdlg'hér’ltﬁratlem}xhtjba?ﬁes;ﬂb thbfmi_rréinisfwrbdﬁirugl()lig_atry; &t Ihat
extends the circul at]on -lire the, pept| In_the supj ect. n an
obockrentis NGt 2485 Yoto?: R385 HETBisl pbehy PeibDglEs. {09853, pol y mer

that prol B39sed-neodB5RI BIfalolPS 1P, MY, WEE 1(3), esBaBser Rezefilly aHEAL | On

before it imnation. 'n t'his formthe reactive group is act’ing as |inker
bet ween t R®Apleas apjeroved a6 tpohgnens fonaséandc vehlitieamndase imboadsam no aci ds of

th tide 10and the other with th I . | t ti
ermbodl nenfoSTRLE, SRORRFEM R odTS: Ok eT ol BOURE 14 FABE BFor ¢ f or m ng

a chem Ca|mr‘%ﬂ€gé\ﬁibhhzﬁ\%)ﬁtitlé@oxibi'fy,%n@]_rér_faeé_]ihﬂﬁat%@hﬁfﬂcﬂ@??thé’kidh@?s gedi fied
peptides, the Irnker group is a 'succinimde, nore particular an

N- et 30 suiciheifates, Thesedratures aan desuliFora nemiper ef clitieal Idenkéis feaihene vi nyl

sulphone Bl ROLRORIE|fbegh el o B 5L R GO Y Rl o oS

ef fi ci enceffRacy and pharmacologic profile of the parent molecule.

—
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Li nkers that are useful to bind the peptide and the PEG noi ety woul d convey
m ni mal i nmunogenicity and toxicity to the host. Exanples of such 20

i nkers i@ 2bm/dsea9nd in Bailon et al., PSTT, 1998, vol . PCTR)S2000/0632362- 356
or Roberts et al., 2002, Adv. Drug Del. Rev., vol. 54, pp. 459-476.

Exanpl es of suitable chem cal noieties, in particular PEG and equival ent
polyners, are described in G eenwald et al., 2003, Adv. Drug Del. Rev.,
vol . 55, pp. 217- 250. For exanpl egypiARNYE- mal ei ¢ anhydri de

neocar zi nostatin copol yner, 25hydroxyTpropyl nethacryl am de copol yner,
dextran, polyglutam c acid, hydroxylethyl starch, and pol yaspartic acid are

ohar manoki net | SenETpe R BIbE BRnE dat Sy BRE APy bR bR T 2"
enbodi srenysfigdd, rbSpédneryt, b9he it peRIBA: AePHEFenEENHiditnsCpPerided an

am dated C-term nus. Such nodification procedures may be perfornmed on an
i sol at ed parate, whichaseiinroreerated by referrncedieresy. Rsefer exefyRtaResi s, may

be perfor ri L - ; evi ewed
'n Ray ot Eures gt IERTER wIF B 2eplaRE e ine e feRCHh BEBw CULTHE!

al ., Nat unéthBefdreode to hedrawwg figures. pp. 974-977; Walsh et al., Nature

Bi otech., vol. 24, pp. 1241-1252; and U. S. Pat. Pub. No. 2008/ 0167231. 5In
a particul ar enbodi nent of the invention, the conpound conprises the

pept i of an ! ac ; i asﬁé% ; or in SEQID
NO 10g?cont ai nmé@al%n&%@ﬁ%ﬁ%?%%ﬁh%@oé gél%n{ér?lutg and tgd% ﬁ%ﬁ@g bound to the
cyst ei ne agsmniduactatitypowatdsocorii@todphimeclaasing racmdnseqoeptoetypietd t he |i nker
bei ng I\l-ewébg{gici nim.de or acetam de, and the linker attached to 10 a PEG
pol yner o CopPRERY the aming-gLid REUHNES Bne enbodi nent of the present
invention also features a nmethod of treating a subject suffering or

di agnosed with a di sease, disorder or condition nediated by CHRH2 activity
conpri si ng adm-BLBPVer TNMINL Lt IAIGB KN RACAAARVaDEMAQDI | y ef fecti ve
armuni1 of at |east one CRHR2 peptide agonist. Another enbodi ment of the
prese? invention also features a nmethod for treating or inhibiting the
progressi ainefdin @Gt ofersnikbiddd oeteaicidideasdubstitfed Witls Xasevidear

di sorders, said nethod conprising adm nistering to a 20patient in need of

t reat nent HB@"HP%SH‘&‘EE%Q%&I naf readeat PRt An?9.ANhE3 PeHs aH® TFFR2 pept i de
agoni st . i - fr i t i ion to provide a
process o?e%iqcﬁgaha%@err%‘c%ﬁ% P@Fﬁg%%gﬁgi %ﬁélgggrr@ﬁds%?’oﬁg%gdm Xi ng any of

t he CRHR2pRapeateudieathyaoccedtablersditeormidettberdafcal | y acceptabl e carrier.
Terms_and Definitions The present invention is best understood by
reference to the follow ng 30definitions, the drawi ngs and exenpl ary

di scl osure pr oy L Ot 1 i e e M@t A hat are at
times used in Fh??‘?ﬂggﬁﬁbégtg@rgﬂéﬁgﬂ%@'?E&%%E'hﬁégﬁq g@%f}gggri t hm base
10 of theaagumasid ssopeanes Hiatane relgtivelg dinnitargo oithecseduantesmak huonanef f ect ;
SEM = stapdard error of thFJ rreaﬁ' IIl_og DR = |l ogarithm base 10 of the

agoni st d 88?%99'%?”9;%”% e '? lWei ght; cAMP = adenosine 3',5 -cyclic
nonophosphat e; cDNA = conpl enmentary DNA; kb = kil obase (1000 base pairs);
kDa = kil odalton; ATP = adenosine 5'-triphosphate; nt = nucleotide;, bp =
base i r; PAGH enggoibpsiingnt@ndamigel acd sdbstiptien tesihe; aleer refesengettr ase

chai n reagli. nm = 1] e te " ri.sy pg", ., contai ni ng",
and "incl éh‘ilrﬁ(g?c:l'c‘iarereéqu%@ggrrlggggcﬁeq ﬁoph%\%rgr%)gé@nﬁ%ﬁgﬁphﬁ ?(%d‘ gtense. 10

" Admi ni st positien 19X fordratrpassitiont 2,00 forrBabposition i4diXnfer & glrpegition & Xatient in
a manner that is pharnmacol ogi cally useful. 15"Conposition" neans a product
cont ai ni nfPrd abrPiienR6oX fond aspeskiien 4; AV RN ahresitiem8aX far hatgasition

conpri si ng. i fd; ! i Li . { T4 ; .Sg wel | as
any pr odugt k\?\tﬁf Qﬁ&?deiéﬁtﬁ?‘sﬁ,&% ‘r@]c'?%BS%'ﬂ?ﬁgﬁr‘ g@?f%*?’ﬁ%ﬁg@ﬁc g(c@?r%l nations
of th&0 spatpdsitioh rBgKddr Ert position e ; Xpfec N atepbsitioruh sX forditQaisiiionnd”  or

"drug" neans pepti de [ or phar tically acceptahl e forns
Cher gof | 1K elA et PORRRS T2 Ko it @otiip b At ASSTBRAY: RaPHEd by t he
1 i ng_ by EHGHGH 2TPKIoCRTERNANEY 21, X for L at dRARAISRIGR BRBBGHGGAE OF o e

conpounds 1nh a nmedium carrier, 25vehicle, or device suitable
adm ni st r @Bj Xriot A a4 ppaitiosr4; X'Or &) adossiten 2oy Xifomdat poaitidn sxhge fooAm

suitable for aral ,adgi.ni stration. ] "Dose".. nean: it of..drug.
Convant | oAEP9S6 236885k &'d) oo a e tor Aol it a: Tooued Ahegoien
adm nistered to patients according to a variety of 30dosi ng regi nens.
Common dosi ng regi nens include once dail4 orally (qd),



twice daily orally (bid), and thrice daily orally (tid). " For ns"

means various isoners and m xtures of one or nore CRHR2 peptide agoni sts.
The ter mwo=omas399nef ers t o conpounds that have the sameCTase@osdsI2rON and
nol ecul ar wei ght but differ in physi cal and/ or cherri cal properties. Such

bst h t d Tf [ t :
The strucobi A0t P BPGHER tag 1BEA A RASHOT 44i0t B Q Gbbaekien 55; 8B <) “or i

an abi | i t\fbrt|%tr@§@,be dgre pl ane of polari zed | i ght (st ereoi soners). 5 The
term "stereoi sorrer refers to isoners of identical constitution that differ
in the arrangenent of their atons in space. Enantioners and di astereoners

are stereoi so s .wherein an trically substitute arbnatomacts as
2 ohiral Ccent ef ERETIEPHET TP it inats Rl actiePiolin BN B Bhot

super I@S&bhﬁ?dé)t‘)ftHeSCRHRZ)peptmiﬂﬁgoth@'aHdilg fuﬂtﬁerﬁh’ﬁr@rdiﬁac(éd@baﬂ s and a
plane or center of 10 symmetry Medi cament” neans a product for use
i n prevenPhagnageusisal %{“@@S@%pf §@'Qtﬁ%‘d§§m@@fﬁ@@a’“@ﬂa’dl%oﬂﬁ§6mﬁfﬁs such as
subst ance or substance induced disorders in a
subj ect RH%@E %Sr ?HP%%‘I%%)&:%@@EI“ ent" or "subject" neans an ani mal,
pref erably a marrmal nore preferably a human in need of therapeutic

i ntervention. "Phar rraceuti cal |y accept abl e" neans nol ecul ar enti ties and

ZOConp03| tions rt)‘i%{ta"lﬂt@ero?mgﬂ@‘m‘%ﬂte%‘@ POt 3LIG ARARNAS nythP& U8 in the
for mys B present invention. Since
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BRIEF DESCRIPTION OF THE FIGURES

Figures 1 A & B show the analytical HPLC trace of a peptide agonist
20 with SEQ ID NO:102 derivatized with iodoacetamide-PEG after 2 hours

reaction time and after purification, respectively.

Figure 1 C shows the mass spectroscopy graph of a peptide agonist
with SEQ ID NO:102 that was derivatized with iodoacetamide-PEG.
25
Figure 2 shows the agonist potency and selectivity of peptide agonists
against human CRHR1 and CRHR2, respectively.

Figure 3 displays the effects of competitive antagonism between a
30 peptide agonist with SEQ ID NO:1 and anti-sauvagine-30 (SEQ ID NO:118).

Figure 4 shows agonist concentration-effect curves of various peptide
agonists obtained by measuring cAMP stimulation in h-CRHR2 transfected
SK-N-MC cells.
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Figure 5 displays the h-SCP (SEQ ID NO:1) agonist concentration-
effect curves measured through cAMP stimulation in h-CRHR2 transfected
SK-N-MC cells in the absence and presence of 10 uM of CRHR2 peptide
agonists with sequence SEQ ID NO:110, SEQ ID NO:111 and SEQ ID
NO:112, respectively.

Figure & shows the relaxation of precontracted, isolated rat aorta by
peptide agonists with SEQ ID NO:1 and SEQ ID NO:115 (h-UCN2).

Figure 7 illustrates the heart rate, left ventricular developed pressure,
and coronary perfusion pressure changes in Langendorff perfused rabbit
hearts in the presence of peptide agonist with SEQ ID NO:1 and placebo

control vehicle.

DETAILED DESCRIPTION OF THE INVENTION

This invention relates to novel peptides that are CHRH2 peptide
agonists and compositions thereof for the treatment, amelioration or inhibition
of cardiovascular conditions, including but not limited to heart failure, as well
as metabolic diseases.

In one embodiment of the invention, a method of treating or
ameliorating heart failure in a subject in need thereof comprises administering
to the subject a therapeutically effective amount of at least one CRHR2
peptide agonist.

In certain embodiments, the CRHR2 peptideis a mammalian peptide,
specifically, a mouse, rat, guinea pig, rabbit, dog, cat, horse, cow, pig, or
primate peptide, or modifications thereof. Preferably, the peptide is a modified
human peptide. Examples of the inventive CRHR2 peptide agonists are
described in more detail in the section below.



LMAQ -NH2 SEQ I D NO 6 TKFTL CLDVP TNl MN LLFNI AKAKN LRAQA AANAH LMAQ - NH2
SEQ I D NO 7 TKFTL SCDVP TNI MN LLFNI AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 8
TKFTL SLGVO 2010WasBy9nLFNI  AKAKN LRAQA AANAH LMAQ - NH2 SEQPCIyUS@N09/0dRFIL SLDCP

Another embodiment of the invention comprises a reactive group
covalently attached to a peptide agonist. The reactive group is chosen for its
ability to form a stable covalent bond with a polymer or other chemical moiety

5 that extends the circulation half-life of the peptide in the subject. In an
embodiment, such a polymer comprises a polyethylene gycol (PEG) polymer
that prolongs the duration of the peptide in the subject’s circulation before its
elimination. In this form the reactive group is acting as linker between the
peptide by reacting on one hand with one or more amino acids of the peptide

10  and on the other with the polymer. In an alternative embodiment, the reactive
group is initially bound to the PEG before forming a chemical bond with
peptide. In a preferred embodiment of the modified peptides, the linker group
is a succinimide, more particular an N-ethylsuccinimide, or an acetamide.
Furthermore, the linker may be vinyl sulphone or orthopyridyl disulfide.

15  Preferably, chemical modifications are performed on isolated peptides, e.g. to

increase the reaction efficiencies.

Linkers that are useful to bind the peptide and the PEG moiety would

convey minimal immunogenicity and toxicity to the host. Examples of such

20 linkers may be found in Bailon et al., PSTT, 1998, vol. 1(8), pp. 352-356 or
Roberts et al., 2002, Adv. Drug Del. Rev., vol. 54, pp. 459-476. Examples of
suitable chemical moieties, in particular PEGs and equivalent polymers, are
described in Greenwald et al., 2003, Adv. Drug Del. Rev., vol. 55, pp. 217-
250. For example, styrene-maleic anhydride neocarzinostatin copolymer,

25 hydroxylpropyl methacrylamide copolymer, dextran, polyglutamic acid,
hydroxylethyl starch, and polyaspartic acid are other polymeric systems that
can be employed to accomplish delivery and pharmacokinetic characterics
similar to a PEG system.

30 In certain embodiments of the invention, the CRHR2 peptide agonist
contains an amidated C-terminus. Such modification procedures may be
performed on an isolated purified peptide or, as in the case of solid-phase
synthesis, may be performed during the synthesis procedure. Such
procedures are reviewed in Ray et al., Nature Biotech., 1993, vol. 11, pp. 64-

8



TNI MN LLFNI AKAKN LRAQA AANAH LMAQ - NH2 SEQ I D NO 10 TKFTL SLDVC TNI MN
LLFNI AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 11 TKFTL SLDVP CNI MN LLFNI
AKAKN LRAGO 2000055990 VAQ - NH2 SEQ | D NO: 12 TKFTL SLDVP TCRIWUSRAMI06FRKAKN
LRAQA AANAH LMAQI - NH2
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70; Cottingham et al., Nature Biotech., 2001, vol. 19, pp. 974-977; Walsh et
al., Nature Biotech., vol. 24, pp. 1241-1252; and U.S. Pat. Pub. No.
2008/0167231.

In a particular embodiment of the invention, the compound comprises
the peptide of an amino acid sequence as set forth in SEQ ID NO:82 or in
SEQ ID NO:102 containing a CONH2 at its carboxy terminus and a linker
bound to the cysteine residue at position 28 of the amino acid sequence with
the linker being N-ethylsuccinimide or acetamide, and the linker attached to
a PEG polymer of about 20 kDa.

Furthermore, one embodiment of the present invention also features a
method of treating a subject suffering or diagnosed with a disease, disorder or
condition mediated by CHRH2 activity comprising administering to the subject
a therapeutically effective amount of at least one CRHR2 peptide agonist.

Another embodiment of the present invention also features a method
for treating or inhibiting the progression of one or more CHRH2-mediated
conditions, diseases, or disorders, said method comprising administering to a
patient in need of treatment a pharmaceutically effective amount of at least
one CRHR2 peptide agonist.

It is a further embodiment of the invention to provide a process of
making a pharmaceutical composition comprising admixing any of the CRHR2
peptide agonists and a pharmaceutically acceptable carrier.

Terms and Definitions

The present invention is best understood by reference to the following
definitions, the drawings and exemplary disclosure provided herein.

The following are abbreviations that are at times used in this
specification: pAsp or pECsp = negative logarithm base 10 of the agonist
concentration required to produce half maximum effect; SEM = standard error

9



SEQ I D NO 13 TKFTL SLDVP TNCWN LLFNI AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D
NO 14 TKFTL SLDVP TNI CN LLFNI AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 15
TKFTL SLDVO 2000asBY9nLFNI  AKAKN LRAQA AANAH LMAQ - NHZ2 SEQPLCIYUSEN02663RHE-TL
SLDVP TNl MN CLFNI
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of the mean; Log DR = logarithm base 10 of the agonist dose ratio; MW =
molecular weight; cCAMP = adenosine 3’,5’-cyclic monophosphate; cDNA =
complementary DNA; kb = kilobase (1000 base pairs); kDa = kilodalton; ATP
= adenosine 5'-triphosphate; nt = nucleotide; bp = base pair; PAGE =
polyacrylamide gel electrophoresis; PCR = polymerase chain reaction, nm =
nanomolar.

The terms “comprising”, “containing”’, and “including,” are used

herein in their open, non-limiting sense.

“‘“Administering” or “administration” means providing a drug to a

patient in a manner that is pharmacologically useful.

“Composition” means a product containing a compound of the present
invention (such as a product comprising the specified ingredients in the
specified amounts, as well as any product which results, directly or indirectly,
from such combinations of the specified ingredients in the specified amounts).

“Compound’ or “drug” means CRHR2 peptide agonist or
pharmaceutically acceptable forms thereof. “Conjugate” means a chemical
compound that has been formed by the joining of two or more compounds.

‘Dosage form” means one or more compounds in a medium, carrier,
vehicle, or device suitable for administration to a patient. “Oral dosage form”

means a dosage form suitable for oral administration.

‘Dose” means a unit of drug. Conventionally, a dose is provided as a
dosage form. Doses may be administered to patients according to a variety of
dosing regimens. Common dosing regimens include once daily orally (qd),
twice daily orally (bid), and thrice daily orally (tid).

“Forms” means various isomers and mixtures of one or more CRHR2

peptide agonists. The term “isomer” refers to compounds that have the same

10



AKAKN LRAQA AANAH LMAQ - NH2 SEQ I D NO 17 TKFTL SLDVP TNIMN LCFNI  AKAKN
LRAQA AANAH LMAQ - NH2 SEQ I D NO 18 TKFTL SLDVP TNIMN LLCNI AKAKN LRAQA
AANAH LVAQD2NHZSSEQ | D NO: 19 TKFTL SLDVP TNIMN LLFCl  AKRKNUSRAQ6AAMNAH
LMAQ - NH2 SEQ | D NO 20
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composition and molecular weight but differ in physical and/or chemical
properties. Such substances have the same number and kind of atoms but
differ in structure. The structural difference may be in constitution (geometric
isomers) or in an ability to rotate the plane of polarized light (stereoisomers).
The term “stereoisomer” refers to isomers of identical constitution that differ in
the arrangement of their atoms in space. Enantiomers and diastereomers are
stereoisomers wherein an asymmetrically substituted carbon atom acts as a
chiral center. The term “chiral’ refers to a molecule that is not superposable
on its mirror image, implying the absence of an axis and a plane or center of

symmetry.

“‘Medicament” means a product for use in preventing, treating or
ameliorating substance related disorders such as substance dependence,
substance abuse or substance induced disorders in a subject in need thereof.

“Patient” or “subject” means an animal, preferably a mammal, more

preferably a human, in need of therapeutic intervention.

"Pharmaceutically acceptable" means molecular entities and
compositions that are of sufficient purity and quality for use in the formulation
of a composition or medicament of the present invention. Since both human
use (clinical and over-the-counter) and veterinary use are equally included
within the scope of the present invention, a formulation would include a

composition or medicament for either human or veterinary use.

A “pharmaceutically acceptable excipient” refers to a substance that
is non-toxic, biologically tolerable, and otherwise biologically suitable for
administration to a subject, such as an inert substance, added to a
pharmacological composition or otherwise used as a vehicle, carrier, or
diluent to facilitate administration of an agent and that is compatible therewith.
Examples of excipients include calcium carbonate, calcium phosphate,
various sugars and types of starch, cellulose derivatives, gelatin, vegetable

oils, and polyethylene glycols.

11



TKFTL SLDVP TNI MN LLFNC AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 21 TKFTL
SLDVP TNl MN LLFNI CKAKN LRAQA AANAH LMAQ -NH2 SEQ | D NO 22 TKFTL SLDVP
TNl MN LLANO 280/18B990 RAQA AANAH LMAQ - NH2 SEQ | D NG 23 TKIPTIL/USR@Y063RR MN
LLFNI AKCKN LRAQA
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"Pharmaceutically acceptable salt" means an acid or base salt of the
compounds of the invention that is of sufficient purity and quality for use in the
formulation of a composition or medicament of the present invention and are
tolerated and sufficiently non-toxic to be used in a pharmaceutical
preparation. Suitable pharmaceutically acceptable salts include acid addition
salts which may, for example, be formed by reacting the drug compound with
a suitable pharmaceutically acceptable acid such as hydrochloric acid, sulfuric
acid, fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, citric

acid, tartaric acid, carbonic acid or phosphoric acid.

“CRHR2 peptide agonist” means a peptide or derivative thereof that
exhibits agonist activity towards corticotrophin releasing hormone receptor
type 2 (CRHR2). Preferably a CRHR2 peptide agonist is a stresscopin
derivative or variant that can also exhibit activity towards corticotrophin
releasing hormone receptor type 1 (CRHR1). A CRHR2 peptide agonist
generally is a selective CRHR2 agonist with less activity towards CRHR1.
Selectivity towards a receptor hereby refers to the potency of a peptide to
induce an activity response in the receptor that the peptide is selective
towards in comparison to other receptors, in which the peptide might also
induce activity, but with less potency. The definition of a CRHR2 peptide
agonist is not limited to agonist, but can also include partial agonists. The
CRHR1 and CRHR2 activity of a CRHR2 peptide agonist can for instance be
assessed in an adenosine 3’,5'-cyclic monophosphate (CAMP) assay.

closely resemble the CRHR2 activity of stresscopin (h-SCP),

“Therapeutically effective amount” means that amount of compound
that elicits the biological or medicinal response in a tissue system, animal or
human, that is being sought by a researcher, veterinarian, medical doctor, or
other clinician, which includes therapeutic alleviation of the symptoms of the
disease or disorder being treated and prophylactic.

The term "treating" as used herein, unless otherwise indicated, means

reversing, alleviating, inhibiting the progress of, or preventing the disorder or

12



AANAH LMAQ -NH2 SEQ | D NO 24 TKFTL SLDVP TNI MN LLFNI AKACN LRAQA AANAH
LMAQ -NH2 SEQ I D NGO 25 TKFTL SLDVP TNI MN LLFNI AKAKC LRAQA AANAH LMAQ - NH2
SEQ | D NOw@@otkBI19o SLDVP TNI MN LLFNI AKAKN CRAQA AANAH PRIQIS20R6BES | D
NG 27 TKFTL

condition to which such term applies, or one or more symptoms of such
disorder or condition. The term "treatment", as used herein, unless otherwise

indicated, refers to the act of treating.

5 Compounds

The present invention relates to the following peptides and
modifications thereof. Compounds of the present invention also include novel
and selective CRHR2 agonist peptides and modifications thereof.

10

Furthermore, compounds of the present invention refer to peptidic
moieties that bind to or complex with CRHR2, such as h-SCP or mimetic h-
SCP peptides. Preferred compounds are peptides that have agonistic activity
towards CRHR2 as for example measured in a CAMP assay with a pAsp that is

15 within the range of about 7.5 and higher, or pK, (negative logarithm of K)
measured in a radioligand binding assay that is within the range of about 7.5
and higher. Besides displaying binding affinityCRHR2 peptide agonists should
demonstrate some level of receptor activation. Peptides that are homologous
to h-SCP are therefore preferable, since these peptides naturally possess

20 similar physical and chemical properties.

Members of the family of corticotropin releasing factors exhibit a
moderately short half-life. CRHR2 peptide agonists promise a unique
therapeutic profile. For the treatment of disorders that are mediated by

25 CRHR2, including but not limited to, cardiovascular and metabolic disease,
one embodiment of this invention is directed to a long acting form of peptide
agonists. A long acting CRHR2 peptide agonist provides particular benefits for
the treatment of chronic disorders where the need for continued therapeutic
exposure and patient compliance with prescribed treatment are a challenge.

30

Accordingly, one embodiment of the current invention is directed in
general to sequence variation(s) of h-SCP, site specific sequence variations,

and spatial or steric interference considerations such that the desired

13



SLDVP TNl WMN LLFNI

AKAKN LRAQC AANAH
therapeutic profile and/or structure-activity relationship relative to CRHR2 is

retained.

AKAKN LCAQA AANAH LMAQ -NH2 SEQ I D NO 28 TKFTL SLDVP
TNl MN LLFNI  AKAKN LRCQA AANAH LMAQ -NH2 SEQ | D NGO 29 TKFTL SLDVP TN MN
LLFNI  AKAKD 2DRAG209AANAH LMVAQ - NH2 SEQ | D NGO 30 TKFTL SL PUP/UBRIMMNGeI2Z¢-NI

Examples of CRHR2 peptide agonists, which are optionally amidated

5 atthe C-termini, are provided in Tables 1 through 5. The reactive group or

linker is preferably succinimide or acetamide. The modified peptides optionally

contain a PEG group. The PEG varies in length and weight, and is preferably

about 20 kDa. Optionally, the number of reactive groups can be more than

one, with one reactive group being preferable.

10

Table 1: Human stresscopin with amidated C-terminus and Cys-variant
CRHR?2 peptide agonists

TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:1

CKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:2

TCFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:3

TKCTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:4

TKFCL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:5

TKFTC SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:6

TKFTL CLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:7

TKFTL SCDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:8

TKFTL SLCVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:9

TKFTL SLDCP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:10
TKFTL SLDVC TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:11
TKFTL SLDVP CNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:12
TKFTL SLDVP TCIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:13
TKFTL SLDVP TNCMN LLEFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:14
TKFTL SLDVP TNICN LLFNI AKAKN LRAQA AANAH LMAQI-NH; | SEQ ID NO:15
TKFTL SLDVP TNIMC LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:16
TKFTL SLDVP TNIMN CLEFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:17
TKFTL SLDVP TNIMN LCFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:18
TKFTL SLDVP TNIMN LLCNI AKAKN LRAQA AANAH LMAQI-NH; | SEQ ID NO:19
TKFTL SLDVP TNIMN LLFCI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:20
TKFTL SLDVP TNIMN LLFNC AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:21
TKFTL SLDVP TNIMN LLFNI CKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:22
TKFTL SLDVP TNIMN LLFNI ACAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:23
TKFTL SLDVP TNIMN LLFNI AKCKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:24
TKFTL SLDVP TNIMN LLFNI AKACN LRAQA AANAH LMAQI-NH, | SEQ ID NO:25
TKFTL SLDVP TNIMN LLFNI AKAKC LRAQA AANAH LMAQI-NH, | SEQ ID NO:26
TKFTL SLDVP TNIMN LLFNI AKAKN CRAQA AANAH LMAQI-NH, | SEQ ID NO:27
TKFTL SLDVP TNIMN LLFNI AKAKN LCAQA AANAH LMAQI-NH, | SEQ ID NO:28
TKFTL SLDVP TNIMN LLFNI AKAKN LRCQA AANAH LMAQI-NH, | SEQ ID NO:29
TKFTL SLDVP TNIMN LLFNI AKAKN LRACA AANAH LMAQI-NH, | SEQ ID NO:30
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQC AANAH LMAQI-NH, | SEQ ID NO:31
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA CANAH LMAQI-NH, | SEQ ID NO:32
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA ACNAH LMAQI-NH, | SEQ ID NO:33
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AACAH LMAQI-NH, | SEQ ID NO:34
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANCH LMAQI-NH, | SEQ ID NO:35
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAC LMAQI-NH, | SEQ ID NO:36
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH CMAQI-NH, | SEQ ID NO:37
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LCAQI-NH; | SEQ ID NO:38
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMCQI-NH, | SEQ ID NO:39
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LMAQ -NH2 SEQ I D NO 31 TKFTL SLDVP TNI MN LLFNI AKAKN LRAQA CANAH LMAQ - NH2
SEQ I D NO 32 TKFTL SLDVP TNl MN LLFNI AKAKN LRAQA ACNAH LMAQ -NH2 SEQ I D
NO 33 TKRVD 2610038990 NI MN LLFNI  AKAKN LRAQA AACAH LMAQ - NP2 TSI D6ING 34
TKFTL SLDVP

TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMACI-NH; | SEQ ID NO:40
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQC-NH,; | SEQ ID NO:41

Table 2: Cys-variant of stresscopin peptide with N-Ethylsuccinimide (NES)
reactive group

TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQC (-NES)-NH, | SEQ ID NO:42
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAC (-NES) LMAQI-NH, | SEQ ID NO:43
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AAC(-NES)AH LMAQI-NH, | SEQ ID NO:44
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AC(-NES)NAH LMAQI-NH, | SEQ ID NO:45
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA C(-NES)ANAH LMAQI-NH, [ SEQ ID NO:46
TKFTL SLDVP TNIMN LLEFNI AKAKN LRC (-NES)QA AANAH LMAQI-NH, | SEQ ID NO:47
TKFTL SLDVP TNIMN LLEFNI AKAKN C(-NES)RAQA AANAH LMAQI-NH, | SEQ ID NO:48
TKFTL SLDVP TNIMN LLFNI AKAKC (-NES) LRAQA AANAH LMAQI-NH, [ SEQ ID NO:49
TKFTL SLDVP TNIMN LLEFNI AKAC (-NES)N LRAQA AANAH LMAQI-NH, | SEQ ID NO:50
TKFTL SLDVP TNIMN LLENC (-NES) AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:51
TKFTL SLDVP TNIMN LLFC(-NES)I AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:52
TKFTL SLDVP TNIMN LC(-NES)FNI AKAKN LRAQA AANAH LMAQI-NH, [ SEQ ID NO:53
TKFTL SLDVP TNIMN C(-NES)LEFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:54

Table 3: Pegylated Cys-variant CRHR2 peptide agonists with N-

Ethylsuccinimide (NES) linker and PEG weighing about 20 kDa
C(-NES-PEG)KFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:55
TC (-NES-PEG) FTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:56
TKC (-NES-PEG) TL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:57
TKFC (-NES-PEG) L SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:58
TKFTC (-NES-PEG) SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:59
TKFTL C(-NES-PEG)LDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:60
TKFTL SC(-NES-PEG)DVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:61
TKFTL SLC(-NES-PEG)VP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:62
TKFTL SLDC(-NES-PEG)P TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:63
TKFTL SLDVC (-NES-PEG) TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:64
TKFTL SLDVP C(-NES-PEG)NIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:65
TKFTL SLDVP TC(-NES-PEG)IMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:66
TKFTL SLDVP TNC(-NES-PEG)MN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:67
TKFTL SLDVP TNIC(-NES-PEG)N LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:68
TKFTL SLDVP TNIMC (-NES-PEG) LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:69
TKFTL SLDVP TNIMN C(-NES-PEG)LFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:70
TKFTL SLDVP TNIMN LC (-NES-PEG)FNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:71
TKFTL SLDVP TNIMN LLC (-NES-PEG)NI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:72
TKFTL SLDVP TNIMN LLFC(-NES-PEG)I AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:73
TKFTL SLDVP TNIMN LLFNC (-NES-PEG) AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:74
TKFTL SLDVP TNIMN LLFNI C(-NES-PEG)KAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:75
TKFTL SLDVP TNIMN LLFNI AC (-NES-PEG)AKN LRAQA AANAH LMAQI-NH, SEQ ID NO:76
TKFTL SLDVP TNIMN LLFNI AKC (-NES-PEG)KN LRAQA AANAH LMAQI-NH, SEQ ID NO:77
TKFTL SLDVP TNIMN LLFNI AKAC (-NES-PEG)N LRAQA AANAH LMAQI-NH, SEQ ID NO:78
TKFTL SLDVP TNIMN LLFNI AKAKC (-NES-PEG) LRAQA AANAH LMAQI-NH, SEQ ID NO:79
TKFTL SLDVP TNIMN LLFNI AKAKN C(-NES-PEG)RAQA AANAH LMAQI-NH, SEQ ID NO:80
TKFTL SLDVP TNIMN LLFNI AKAKN LC(-NES-PEG)AQA AANAH LMAQI-NH, SEQ ID NO0O:81
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG)QA AANAH LMAQI-NH, SEQ ID NO:82
TKFTL SLDVP TNIMN LLFNI AKAKN LRAC (-NES-PEG)A AANAH LMAQI-NH, SEQ ID NO:83
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQC (-NES-PEG) AANAH LMAQI-NH, SEQ ID NO:84
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA C(-NES-PEG)ANAH LMAQI-NH, SEQ ID NO:85
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AC(-NES-PEG)NAH LMAQI-NH, SEQ ID NO:86
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TNIMN LLFNI  AKAKN LRAQA AANCH LMAQI - NH2 SEQ I D NO 35 TKFTL SLDVP TNI MN
LLFNI AKAKN LRAQA AANAC LMAQ - NH2 SEQ I D NO 36 TKFTL SLDVP TNI MN LLFNI
AKAKN L RAQO 20008599CMAQ - NH2 SEQ | D NO 37 TKFTL SLDVP TNPRNUSLBMI06FHAKN
LRAQA AANAH LCAQ - NH2

TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AAC (-NES-PEG)AH LMAQI-NH, SEQ ID NO:87

TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANC (-NES-PEG)H LMAQI-NH, SEQ ID NO:88

TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAC (-NES-PEG) LMAQI-NH, SEQ ID NO:89

TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH C(-NES-PEG)MAQI-NH, SEQ ID NO:90

TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LC (-NES-PEG)AQI-NH, SEQ ID NO:91

TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMC (-NES-PEG)QI-NH, SEQ ID NO:92

TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMAC (-NES-PEG) I-NH, SEQ ID NO:93

TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMAQC (-NES-PEG) -NH, SEQ ID NO:94

Table 4: Pegylated Cys-variant CRHR2 peptide agonists with PEGs of

variable molar weight and N-Ethylsuccinimide (NES) or Acetamide (lA) linker
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG MW2000)QA SEQ ID NO:95
AANAH LMAQTI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG MW5000)QA SEQ ID NO:96
AANAH LMAQTI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG MW12000)QA SEQ ID NO:97
AANAH LMAQTI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG MW20000)QA SEQ ID NO:82
AANAH LMAQTI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG-NEM? SEQ ID NO:98
MW20000) QA AANAH LMAQI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG MW30000)QA SEQ ID NO:99
AANAH LMAQTI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG Mw40000)QA SEQ ID NO:100
AANAH LMAQTI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG MW80000 & SEQ ID NO:101
BRANCHED) QA AANAH LMAQI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC(-IA-PEG MW20000)QA SEQ ID NO:102
AANAH LMAQTI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC(-IA-PEG MW30000)QA SEQ ID NO:103
AANAH LMAQTI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC(-IA-PEG MW40000)QA SEQ ID NO:104
AANAH LMAQTI-NH,
TKFTL SLDVP TC(-IA-PEG MW20000)IMN LLFNI AKAKN LRAQA SEQ ID NO:105
AANAH LMAQTI-NH,

TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAC (-IA-PEG SEQ ID NO:106
MW20000) LMAQI-NH,
) ANES-PEG-NEM: double-ended linear PEG with an N-Ethylmaleimide cap at the non-

linked end of the PEG chain.

Table 5: CRHR2 peptide agonists with shortened amino acid (aa) sequence
compared to peptide of SEQ ID NO:1

TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMAQI-NH, 40aa SEQ ID NO:1

KFTLS LDVPT NIMNL LFNIA KAKNL RAQAA ANAHL MAQI-NH, 39%aa SEQ ID NO:107
TLSLD VPTNI MNLLF NIAKA KNLRA QAAAN AHIMA QI-NH, 37aa SEQ ID NO:108
LSLDV PTNIM NLLFN IAKAK NLRAQ AAANA HLMAQ I-NH, 36aa SEQ ID NO:109
SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, 35aa SEQ ID NO:110
LDVPT NIMNL LFNIA KAKNL RAQAA ANAHL MAQI-NH, 34aa SEQ ID NO:111
DVPTN IMNLL FNIAK AKNLR AQAAA NAHLM AQI-NH, 33aa SEQ ID NO:112
FTLSL DVPTN IMNLL FNIAK AKNLR AQAAA NAHIM AQI-NH, h-UCN3 SEQ ID NO:116

10
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SEQ I D NGO 38 TKFTL SLDVP TNI MN LLFNI AKAKN LRAQA AANAH LMCQ - NH2 SEQ I D
NO 39 WD 2010/ 053990PCT/ US2009/ 063276 TKFTL SLDVP TNl WN LLFNI AKAKN LRAQA
AANAH L IVAED-2MNHASBBQ | D NO 40 TKFTL SLDVP TNI MN LLFNI  AKRKINVUSRAQH632ANAH
LMAQC-NH2 SEQ I D NO 41 Table 2: Cys-variant of stresscopin peptide with
\-Ethyl succini Birﬁigec Hp%ﬁ dg %?ﬁwtei ;\)/reesgﬁf)i%vgn Ii:JnLalglél?Xcl:DlugeNlaerr\]Iixture of
stereoisomers, or each pure or substantially pure isomer. For example, the
present compound may optionally have one or more asymmetric centers at a
carbon atom containing any one substituent. Therefore, the compound may
5 exist in the form of enantiomer or diastereomer, or a mixture thereof. When
the present compound contains a double bond, the present compound may
exist in the form of geometric isomerism (cis-compound, trans-compound),
and when the present compound contains an unsaturated bond such as
carbonyl, then the present compound may exist in the form of a tautomer, and
10 the present compound also includes these isomers or a mixture thereof. The
starting compound in the form of a racemic mixture, enantiomer or
diastereomer may be used in the processes for preparing the present
compound. When the present compound is obtained in the form of a
diastereomer or enantiomer, they can be separated by a conventional method
15  such as chromatography or fractional crystallization. In addition, the present
compound includes an intramolecular salt, hydrate, solvate or polymorphism

thereof.

Furthermore, suitable drug compounds are those that exert a local
20 physiological effect, or a systemic effect, either after penetrating the mucosa
or — in the case of oral administration — after transport to the gastrointestinal
tract with saliva. The dosage forms prepared from the formulations according
to the present invention are particularly suitable for drug compounds that exert
their activity during an extended period of time, in particular drugs that have a

25 half-life of at least several hours.
Synthesis Routes & Purification

An "isolated” peptide is a peptide substantially free of or separated
30 from cellular material or other contaminating proteins from the cell or tissue
source from which the peptide is produced and isolated, or substantially free
of chemical precursors or other chemicals when the peptide is chemically
synthesized. For example, protein that is substantially free of cellular material
can include preparations of protein having less than about 30%, or preferably
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LLENI
LLFNI
LLFNI
LLFENI
LLENI

AKAKN LRAQA AANAH LMAQC(- NES)-NH2 SEQ I D NO 42 TKFTL SLDVP TNI IWN
AKAKN LRAQA AANAC(-NES) LMAQ -NH2 SEQ I D NO

AKAKNI 2D RAGBPIAAC( - NES) AH LMAQ - NH2
AKAKN LRAQA AC( - NES) NAH LMAQ - NH2

AKAEB‘% ore pre1E %bATNA’TIa )‘ r%v_eﬁHr%orSeESeferably 5%, or yet more

10

15

20

25

30

preferably 1% (by dry weight), of contaminating proteins.

In preferred embodiments, the isolated peptide is substantially pure.
Thus, when the peptide is recombinantly produced, it is substantially free of
culture medium, e.g., culture medium representing less than about 20%, or
more preferably 10%, or even more preferably 5 %, or yet more preferably
1%, of the volume of the protein preparation. When the protein is produced
by chemical synthesis, it is substantially free of chemical precursors or other
chemicals, i.e., it is separated from chemical precursors or other chemicals
that are involved in the synthesis of the protein. Accordingly such
preparations of the peptide have less than about 30%, or preferably 20%, or
more preferably 10%, or even more preferably 5%, or yet more preferably 1%
(by dry weight), of chemical precursors or compounds other than the peptide
of interest.

Recombinant Production

Peptide expression in cellular environments may be achieved by the
utilization of isolated polynucleotides. An "isolated" polynucleotide is one that
is substantially separated from or free of nucleic acid molecules with differing
nucleic acid sequences. Embodiments of isolated polynucleotide molecules
include cDNA, genomic DNA, RNA, and anti-sense RNA. Preferred
polynucleotides are obtained from biological samples derived from a human,

such as from tissue specimens.

Vectors may be used to deliver and propagate polynucleotides
encoding the peptide of SEQ ID NO:1. Introduction of such vectors into host
cells may yield production of the encoded mRNA or protein of the mimetic
stresscopin. Alternatively, expression vectors may be combined with purified
elements including but not limited to transcription factors, RNA polymerase,
ribosomes, and amino acids to produce efficient transcription/translation
reactions in cell free conditions. Mimetic stresscopin peptides expressed from

18

43 TKFTL SLDVP TN MN
SEQ | D NO 44 TKIPTIL/USRaY0e3RRt MN
SEQ I D NO 45 TKFTL SLDVP TNI N



D NO 46 TKFTL SLDVP TNI MN LLFNI AKAKN LRC(- NES) QA AANAH LMAQ -NH2 SEQ I D
NO 47 TKFTL SLDVP TN WN LLFNI AKAKN C(- NES) RAQA AANAH LMAQ -NH2 SEQ I D
NO 48 TKRAVD 28100B990NI MN LLFNI  AKAKC( - NES) LRAQA AANAH LNWBQIUSRiM2/O8ED | D
NO 49 TKFTL SLDVP TN WN LLFNI  AKAC(- NES) N LRAQA AANAH LMAQ -NH2 SEQ I D

5

0 TKFt I'e rSeléll:J)I ﬁg-rrlélgcl\:étli\éns may be isolated for further purification, modification,

NO

and/or formulation.

The term vector refers to a nucleic acid molecule capable of
5 transporting another nucleic acid to which it has been linked. An exemplary

type of vector is a plasmid, which refers to a circular double-stranded DNA
loop into which additional DNA segments can be inserted. Another example
of a vector is a viral vector wherein additional DNA segments can be inserted.
Certain vectors are capable of autonomous replication in a host cell into which

10 they are introduced (e.g., bacterial vectors having a bacterial origin of
replication and episomal mammalian vectors). Other vectors (e.g., non-
episomal mammalian vectors) are integrated into the genome of a host cell
upon introduction into the host cell, and thereby are replicated along with the
host genome. Moreover, certain vectors-expression vectors--are capable of

15  directing the expression of genes to which they are operably linked. Vectors
of utility in recombinant DNA techniques may be in the form of plasmids.
Alternatively, other forms of vectors, such as viral vectors (e.g. replication
defective retroviruses, adenoviruses and adeno-associated viruses), which
serve equivalent functions, may be selected by the artisan as suitable for the

20 intended use.

A host cell refers to a cell that contains a DNA molecule either on a
vector or integrated into a cell chromosome. A host cell can be either a native
host cell that contains the DNA molecule endogenously or a recombinant host

25 cell. One example of a host cell is a recombinant host cell, which is a cell that
has been transformed or transfected by an exogenous DNA sequence. A cell
has been transformed by exogenous DNA when such exogenous DNA has
been introduced inside the cell membrane. Exogenous DNA may or may not
be integrated (covalently linked) into chromosomal DNA making up the

30 genome of the cell. In prokaryotes and yeasts, for example, the exogenous
DNA may be maintained on an episomal element, such as a plasmid. With
respect to eukaryotic cells, a stably transformed or transfected cell is one in
which the exogenous DNA has become integrated into the chromosome so
that it is inherited by daughter cells through chromosome replication. This
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LLFNC(- NES) AKAKN LRAQA AANAH LMAQ - NH2 SEQ I D NO 51 TKFTL SLDVP TNI MN
LLFC(- NES)| AKAKN LRAQA AANAH LMAQ - NH2 SEQ I D NO 52 TKFTL SLDVP TNI MN
LC( - NES) FND 2010A153990 RAQA AANAH LMAQ - NH2 SEQ | D NO 53 TKETI/USR@YR63DN MN
C(- NES) LFNI AKAKN LRAQA AANAH LMAQ -NH2 SEQ ID NO 54 5 Table 3: Pegyl at ed

PEG vl o) AU B0t Rl T breRIEe) e karystis Sl MR SRAKN LRAGR
AANAH LMAGhed\bclones comprised of a population of daughter cells containing the
exogenous DNA. A clone refers to a population of cells derived from a single
cell or common ancestor by mitosis. A cell line refers to a clone of a primary
5 cell that is capable of stable growth in vitro for many generations.
Recombinant host cells may be prokaryotic or eukaryotic, including bacteria
such as E. coli, fungal cells such as yeast, mammalian cells such as cell lines
of human, bovine, porcine, monkey and rodent origin, and insect cells such as
Drosophila and silkworm derived cell lines. A recombinant host cell refers not
10  only to the particular subject cell, but also to the progeny or potential progeny
of such a cell. Particularly because certain modifications can occur in
succeeding generations due to either mutation or environmental influences,
such progeny may not be identical to the parent cell, but are still intended to
be included within the scope of the term.
15
lllustrative vectors of the present invention also include specifically
designed expression systems that allow the shuttling of DNA between hosts,
such as bacteria-yeast or bacteria-animal cells or bacteria-fungal cells or
bacteria-invertebrate cells. Numerous cloning vectors are known to those
20 skilled in the art and the selection of an appropriate cloning vector is within the
purview of the artisan. For other suitable expression systems for both
prokaryotic and eukaryotic cells see, e.g., chapters 16 and 17 of Maniatis et
al., (1990), “Molecular Cloning: A Laboratory Manual,” vol. 2:16.3-16.81.

25 In order to obtain high level expression of a cloned gene or nucleic
acid, such as a cDNA encoding a mimetic stresscopin peptide, a nucleotide
sequence corresponding to the mimetic stresscopin peptide sequence is
preferably subcloned into an expression vector that contains a strong
promoter to direct transcription, a transcription/translation terminator, and if for

30 a nucleic acid encoding a protein, a ribosome binding site for translational
initiation. Suitable bacterial promoters are known in the art and are described,
e.g., by Sambrook et al., (1989), MOLECULAR CLONING: A LABORATORY MANUAL,
Second Edition, Cold Spring Harbor Laboratory, Cold Spring Harbor, New
York and Macrides, 1996, Microbiol. Rev. 60(3):512-38. Bacterial expression
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SEQ I D NO. 55 TC(- NES- PEG) FTL SLDVP TNI MN LLFNI AKAKN LRAQA AANAH LMAQ - NH2
SEQ I D NO. 56 TKC(- NES- PEG) TL SLDVP TNI MN LLFNI AKAKN LRAQA AANAH LNAQ - NH2
SEQ | D NOVO20THBREONES- PEG) L SLDVP TNI MN LLFNI  AKAKN L RRQNUS20GMH62MAQ - NH2
SEQ I D NO 58 TKFTC(- NES- PEG) SLDVP TNI MN LLFNI AKAKN LRAQA AANAH LNAQI - NH2
SEQ I D NO_59 TKETL (- NES- PEG) LDVP. TNI MN LLFNI AKAKN LRAQA AANAH LMAQ - NH2
SEQ | D NOSHICTRAPL © 5RE§¢EE@?'B\%‘°1%§H%§§P‘E@&W°§W@&|S|@@£\ ' H LMAQ - NH2

SEQ present invention are available in, e.g., E. coli, Bacillus sp., and Salmonella
(Palva et al., 1983, Gene, 22:229-235; Mosbach et al., 1983, Nature, 302:543-
545). Kits for such expression systems are commercially available.
5 Eukaryotic expression systems for mammalian cells, yeast, and insect cells
are known in the art and are also commercially available. In exemplary
embodiments, the eukaryotic expression vector is a baculovirus vector,

adenoviral vector, an adeno-associated vector, or a retroviral vector.

10 A promoter refers to a regulatory sequence of DNA that is involved in
the binding of RNA polymerase to initiate transcription of a gene. Promoters
are often upstream (i.e., 5’) to the transcription initiation site of the gene. A
gene refers to a segment of DNA involved in producing a peptide, peptide, or
protein, including the coding region, non-coding regions preceding (5’'UTR)

15 and following (3'UTR) coding region, as well as intervening non-coding
sequences (introns) between individual coding segments (exons). Coding
refers to the specification of particular amino acids or termination signals in
three-base triplets (codons) of DNA or mRNA.

20 The promoter used to direct expression of the polynucleotide may be
routinely selected to suit the particular application. The promoter is optionally
positioned about the same distance from the heterologous transcription start
site as it is from the transcription start site in its natural setting. As will be
apparent to the artisan, however, some variation in this distance can be

25 accommodated without loss of promoter function.

In addition to the promoter, the expression vector may contain a
transcription unit or expression cassette that contains all the additional
elements required for the expression of the mimetic stresscopin -encoding

30 polynucleotide in host cells. An exemplary expression cassette contains a
promoter operably linked to the polynucleotide sequence encoding a mimetic
stresscopin peptide, and signals required for efficient polyadenylation of the
transcript, ribosome binding sites, and translation termination. The
polynucleotide sequence encoding a canine mimetic stresscopin peptide may

21



NO 61 TKFTL SLC(- NES- PEG VP TNI MN LLFNI AKAKN LRAQA AANAH LMAQ - NH2 SEQ
NO 62 TKFTL SLDC(-NES- PEG P TNI MN LLFNI AKAKN LRAQA AANAH LMAQ - NH2 SEQ
NO 63 WBREIL0/SBDPYC( - NES- PEG) TNI MN LLFNI  AKAKN LRAQA ARNAR SRMO@b32MH2 SEQ

NO 64 TKFTL SLDVP C(- NES- PEG NI MN LLFNI AKAKN LRAQA AANAH LMAQ - NH2 SEQ
NQO 6
NO. 6

o PRATKCRIDY DVPle%%Sa,p BB PERSTNoL TN R ARRITRAG s crotion of fhg - >
encoded protein by the transfected cell. Exemplary signal peptides include
the signal peptides from tissue plasminogen activator, insulin, and neuron
growth factor, and juvenile hormone esterase of Heliothis virescens.
5 Additional elements of the cassette may include enhancers and, if genomic
DNA is used as the structural gene, introns with functional splice donor and
acceptor sites.

In addition to a promoter sequence, the expression cassette may also
10 contain a transcription termination region downstream of the structural gene to
provide for efficient termination. The termination region may be obtained from
the same gene as the promoter sequence, the human stresscopin gene, or
may be obtained from different genes.

15 In exemplary embodiments, any of the vectors suitable for expression
in eukaryotic or prokaryotic cells known in the art may be used. Exemplary
bacterial expression vectors include plasmids such as pBR322-based
plasmids, pSKF, pET23D, and fusion expression systems such as GST and
LacZ. Examples of mammalian expression vectors include, e.g.,

20 pCDMB8 (Seed, 1987, Nature, 329:840) and pMT2PC (Kaufman et al., 1987,
EMBO J., 6:187-195). Commercially available mammalian expression vectors
which can be suitable for recombinant expression of peptides of the invention
include, for example, pMAMneo (Clontech, Mountain View, CA), pcDNA4
(Invitrogen, Carlsbad, CA), pCiNeo (Promega, Madison, WI), pMC1neo

25 (Stratagene, La Jolla, CA), pXT1 (Stratagene, La Jolla, CA), pSG5
(Stratagene, La Jolla, CA), EBO-pSV2-neo (ATCC 37593), pBPV-1(8-2)
(ATCC 37110), pdBPV-MMTneo(342-12) (ATCC 37224), pRSVgpt (ATCC
37199), pRSVneo (ATCC 37198), pSV2-dhfr (ATCC 37146), pUCTag (ATCC
37460), and 1ZD35 (ATCC 37565).

30

Epitope tags may also be added to recombinant proteins to provide
convenient methods of isolation, e.g., c- myc, hemoglutinin (HA)-tag, 6-His
tag, maltose binding protein, VSV-G tag, or anti-FLAG tag, and others
available in the art.
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AANAH L MAQD-2hHA5SBQ 9 TKFTL SLDVP TNl MN C( - NES- PEGIIERI0IAKAKN LRAQA
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AANAH LMAQ -NH2 SEQ I D

Expression vectors containing regulatory elements from eukaryotic

5

D
D
D
D

5

viruses may be used in eukaryotic expression vectors, e.g., SV40 vectors,
papilloma virus vectors, and vectors derived from Epstein-Barr virus. Other

5 exemplary eukaryotic vectors include pMSG, pAV009/A+, pMTO10/A+,
pMAMneo 5, baculovirus pDSVE, and any other vector allowing expression of
proteins under the direction of the CMV promoter, SV40 early promoter, SV40
later promoter, metallothionein promoter, murine mammary tumor virus
promoter, Rous sarcoma virus promoter, polyhedrin promoter, or other

10 promoters shown effective for expression in eukaryotic cells.

Some expression systems have markers that provide gene
amplification, such as neomycin, thymidine kinase, hygromycin B
phosphotransferase, and dihydrofolate reductase. Alternatively, high yield

15  expression systems not involving gene amplification are also suitable, such as
using a baculovirus vector in insect cells, with a sequence encoding a mimetic
stresscopin peptide under the direction of the polyhedrin promoter or other

strong baculovirus promoters.

20 Elements that can be included in expression vectors also include a
replicon that functions in E. coli, a gene encoding antibiotic resistance to
permit selection of bacteria that harbor recombinant plasmids, and unique
restriction sites in nonessential regions of the plasmid to allow controlled
insertion of eukaryotic sequences. The particular antibiotic resistance gene

25 may be selected from the many resistance genes known in the art. The
prokaryotic sequences may be chosen such that they do not interfere with the
replication of the DNA in eukaryotic cells, if necessary or desired.

Known transfection methods may be used to produce bacterial,
30 mammalian, yeast or insect cell lines that express large quantities of a SCP
mimetic, which are then purified using standard techniques, such as selective
precipitation with such substances as ammonium sulfate, column

chromatography, and immunopurification methods.
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I D
3 TKFTL SLDVP TNl MN LLFENC(- NES- PEG AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D
4 TKAYD 281005B990NI MN LLFNI  C( - NES- PEG) KAKN LRAQA AANRETIUSRE/0bIA26 SEQ | D

NO 75 TKFTL SLDVP TNI MN LLFNI AC( NES- PEG) AKN LRAQA AANAH LMVAQ -NH2 SEQ I D
6 I D
7

TKFTL SLDVP TNIMN LLF S P )KN LRA H - NH2 SEQ
TKETL SLBSIRIMROR $hgukaR @&%ﬁ;@&kﬁﬁp Mormed

according to standard techniques (see, e.qg., Morrlson, 1977, J Bact., 132:349-
351; Clark-Curtiss & Curtiss, Methods in Enzymology, 101:347-362).

Any of the known procedures suitable for introducing foreign nucleotide
sequences into host cells may be used to introduce the expression vector.
These include the use of reagents such as Superfect (Qiagen), liposomes,
calcium phosphate transfection, polybrene, protoplast fusion, electroporation,
microinjection, plasmid vectors, viral vectors, biolistic particle acceleration (the
Gene Gun), or any other known methods for introducing cloned genomic
DNA, cDNA, synthetic DNA or other foreign genetic material into a host cell
(see, e. g., Sambrook et al., supra). The particular genetic engineering
procedure selected should be capable of successfully introducing at least one
gene into the host cell capable of expressing a mimetic stresscopin RNA,
MRNA, cDNA, or gene.

As would be apparent to artisans, for stable transfection of mammalian
cells, depending upon the expression vector and transfection technique used,
only a small fraction of cells may integrate the foreign DNA into their genome.
In order to identify and select these integrants, a gene that encodes a
selectable marker (e.g., for resistance to antibiotics) may be introduced into
the host cells along with the gene of interest. Exemplary selectable markers
include those which confer resistance to drugs, such as G-418, puromycin,
geneticin, hygromycin and methotrexate. Cells stably transfected with the
introduced nucleic acid can be selected for and identified by drug selection
(e.g., cells that have incorporated the selectable marker gene will survive,
while the other cells die).

A heterologous regulatory element may be inserted into a stable cell
line or cloned microorganism, such that it is operatively linked with and
activates expression of endogenous genes, using techniques such as
targeted homologous recombination, e.g., as described in U.S. Patent No.
5,272,071 and International Publication No. WO 91/06667. After the
expression vector is introduced into the cells, the transfected cells are
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SEQ I D NO 81 TKFTL SLDVP TNI MN LLFNI AKAKN LRC(- NES- PEG) QA AANAH
RIS N 53 TR ST M FNo AN RO R PEO) A AN
mimetic stresscopin peptide, which is recovered from the culture using
standard techniques identified below. Methods of culturing prokaryotic or
eukaryotic cells are known in the art; see, e.g., Sambrook et al., supra;

Freshney, 1993, CULTURE OF ANIMAL CELLS, 3rd ed.

As an alternative to using cellular systems for peptide production, cell-
free systems have shown the capability for gene expression and synthesis in
prokaryotic (Zubay G., Annu Rev Genet., 1973, 7:267-287) and eukaryotic
systems (Pelham et al., Eur J Biochem., 1976, 67:247-256; Anderson et al.,
Meth Enzymol., 1983, 101:635-644). These systems can utilize either mRNA
or DNA nucleotides for peptide synthesis reactions. A preferred technique for
cell-free peptide production uses reticulocyte lysate, RNA polymerase,
nucleotides, salts, and ribonuclease inhibitor in one quick coupled
transcription/translation reaction (TNT®, Promega, Madison, WI, U.S.A.).

Synthetic Production

Peptides as embodied in the invention may be prepared using the
solid-phase synthetic technique initially described by Merrifield, in J. Am.
Chem. Soc., 15:2149-2154 (1963). Other peptide synthesis techniques may
be found, for example, in M. Bodanszky et al., (1976) Peptide Synthesis, John
Wiley & Sons, 2d Ed.; Kent and Clark-Lewis in Synthetic Peptides in Biology
and Medicine, p. 295-358, eds. Alitalo, K., et al. Science Publishers,
(Amsterdam, 1985); as well as other reference works known to those skilled in
the art. A summary of peptide synthesis techniques may be found in J. Stuart
and J. D. Young, Solid Phase Peptide Synthelia, Pierce Chemical Company,
Rockford, lIl. (1984 ), which is incorporated herein by reference. The synthesis
of peptides by solution methods may also be used, as described in The
Proteins, Vol. I, 3d Ed., p. 105-237, Neurath, H. et al., Eds., Academic Press,
New York, N.Y. (1976). Appropriate protective groups for use in such
syntheses will be found in the above texts, as well as in J. F. W. McOmie,
Protective Groups in Organic Chemistry, Plenum Press, New York, N.Y.
(1973), which is incorporated herein by reference. In general, these synthetic
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S et L N2 S50 LB NBE oSt AT AL b Bk AN Lrae
or suitable protected amino acid residues to a growing peptide chain.
Normally, either the amino or carboxyl group of the first amino acid residue is
protected by a suitable, selectively removable protecting group. A different,
5 selectively removable protecting group is utilized for amino acids containing a

reactive side group, such as lysine.

Block synthesis techniques may also be applied to both the solid phase
and solution methods of peptide synthesis. Rather than sequential addition of
10 single amino acid residues, preformed blocks comprising two or more amino
acid residues in sequence are used as either starting subunits or

subsequently added units rather than single amino acid residues.

Using a solid phase synthesis as an example, the protected or

15  derivatized amino acid is attached to an inert solid support through its
unprotected carboxyl or amino group. The protecting group of the amino or
carboxyl group is then selectively removed and the next amino acid in the
sequence having the complementary (amino or carboxyl) group suitably
protected is admixed and reacted with the residue already attached to the

20 solid support. The protecting group of the amino or carboxyl group is then
removed from this newly added amino acid residue, and the next amino acid
(suitably protected) is then added, and so forth. After all the desired amino
acids have been linked in the proper sequence, any remaining terminal and
side group protecting groups (and solid support) are removed sequentially or

25 concurrently, to provide the final peptide. The peptides of the invention are
preferably devoid of benzylated or methylbenzylated amino acids. Such
protecting group moieties may be used in the course of synthesis, but they
are removed before the peptides are used. Additional reactions may be
necessary, as described elsewhere, to form intramolecular linkages to restrain

30 conformation.

Solid support synthesis may be achieved with automated protein
synthesizers (Protemist®, CellFree Sciences, Matsuyama Ehime 790-8577,
Japan; Symphony SMPS-110, Rainin, Woburn, MA, U.S.A.; ABI 433A peptide
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synthesizer, Applied Biosystems, Foster City, CA, U.S.A.). Such machines
have the capability to perform automated protein reactions that allow for
greater control and optimization of the synthesis.

Purification

A number of procedures may be employed to isolate or purify the
inventive peptide. For example, column chromatography may be used to
purify peptides based on their physical properties, i.e. hydrophobicity.
Alternatively, proteins having established molecular adhesion properties may
be reversibly fused to the inventive peptide. With an appropriate ligand for the
fused protein, the mimetic stresscopin peptide may be selectively adsorbed to
a purification column and then freed from the column in a substantially pure
form. The fused protein may then be removed by enzymatic activity.
Alternative column purification strategies may employ antibodies raised
against the mimetic stresscopin peptide. These antibodies may be conjugated
to column matrices and the peptides purified via these immunoaffinity

columns.

Recombinant proteins may be separated from the host reactions by
suitable separation techniques such as salt fractionation. This method may be
used to separate unwanted host cell proteins (or proteins derived from the cell
culture media) from the recombinant protein of interest. An exemplary salt is
ammonium sulfate, which precipitates proteins by effectively reducing the
amount of water in the protein mixture (proteins then precipitate on the basis
of their solubility). The more hydrophobic a protein is, the more likely it is to
precipitate at lower ammonium sulfate concentrations. An exemplary isolation
protocol includes adding saturated ammonium sulfate to a protein solution so
that the resultant ammonium sulfate concentration is between 20-30%, to
precipitate the most hydrophobic of proteins. The precipitate is then discarded
(unless the protein of interest is hydrophobic) and ammonium sulfate is added
to the supernatant to a concentration known to precipitate the protein of
interest. The precipitate is then solubilized in buffer and the excess salt
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LMC(-NES- PEG Q -NH2 SEQ I D NO 92 TKFTL SLDVP TNI MN LLFNI AKAKN LRAQA AANAH
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precipitation, may be used to fractionate complex protein mixtures.

5 In other examples of isolation or purification techniques, the molecular
weight of the inventive peptide may be used to isolate it from proteins of
greater and lesser size using ultrafiltration through membranes of different
pore size (for example, Amicon or Millipore membranes). As a first step, the
protein mixture is ultra-filtered through a membrane with a pore size that has

10 a lower molecular weight cut-off than the molecular weight of the protein of
interest. The retained matter of the ultrafiltration is then ultrafiltered against a
membrane with a molecular cut-off greater than the molecular weight of the
protein of interest. The recombinant protein will pass through the membrane
into the filtrate, and the filtrate may then be chromatographed.

15

Chemical Modifications

The inventive peptide may be subjected to directed chemical
modifications, such as maleimide capping, polyethylene glycol (PEG)

20 attachment, maleidification, acylation, alkylation, esterification, and
amidification, to produce structural analogs of the peptide. One skilled in the
art would appreciate the existence of a variety of chemical modification
techniques and moieties, see for example U.S. Pat. No’s. 5,554,728,
6,869,932, 6,828,401, 6,673,580, 6,552,170, 6,420,339, U.S. Pat. Pub.

25 2006/0210526 and Intl. Pat. App. WO 2006/136586. Preferably, chemical
modifications are performed on isolated peptide, e.g., to increase reaction

efficiencies.

In certain embodiments of the invention, the inventive peptide contains
30 an amidated C-terminus. Such peptide modification procedures may be
performed on isolated purified peptide or, as in the case of solid-phase
synthesis, may be performed during the synthesis procedure. Such
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SEQ I D NO 97 TKFTL SLDVP TNI MN LLFNI AKAKN AANAH LMAQ - NH2 LRC(- NES- PEG
MA20000) QA SEQ I D NO 82 TKFTL SLDVP TNI MN LLFNI AKAKN MA20000) QA AANAH
LMAQ - NH2WORE(0/03880 PEG- NEMa SEQ | D NO 98 TKFTL SLDVP TNPRIWUSRM6SI062RKAKN
AANAH LMAQ - NH2 LRC(- NES- PEG MABO000) QA SEQ I D NO 99 TKFTL SLDVP TNI IWN

LLFNI AKAKN AANAH LMAQI - NH2. LRC( - N 0000 0 TKFTL
SLDVP TNI RFQGE F'N?S %&@A%‘d%%\l@% e&SM}EﬁIH 0@&8(99%5%%% MAB0000 &
SEQ 1 D NOy40d4 ant bt BN NBEN BMeKAh D AdAQor Nid2 ﬁbR§f4 LA- PEG

MA20000) QA SEQ | D NO TKFTL SLDVP TNI WN LL AKAKN “AANA| - NH2
LRC( - | A- PEG MNaisb0e!) @A "SEQa Dqtmm%@%smv%m@ M4 u:rtustA}&N AANAH

Wi20000) | FRL 2Ly PURAZRDTRABRL Rhouat LVAG - NH2. SEQ 1 D NG 105 TKFTL SLDVP
TNl MN §.LFNI  AKAKN LRAQA AANAC( -1 A- PEG MA20000) LMAQ - NH2 SEQ
The peptides of the invention may contain certain intermediate linkers
that are useful to bind the peptide and a PEG moiety. Such linkers would
convey minimal immunogenicity and toxicity to the host. Examples of such
linkers may be found in Bailon et al., PSTT, 1998, vol. 1(8), pp. 352-356.
10
In certain embodiments, the invention is directed to a conjugate
comprising an isolated peptide consisting essentially of a sequence as set
forth in SEQ ID NO:29 containing a CONH at its carboxy terminus and a
intermediate linker conjugated to the cysteine residue at position 28 of the
15 amino acid sequence of SEQ ID NO:29. In certain embodiments, the
intermediate linker is N-ethylsuccinimide. In further embodiments the
intermediate linker may be vinyl sulphone. In further embodiments, the
intermediate linker may be acetamide. In certain embodiments, the
intermediate linker may be orthopyridyl disulfide.
20
In further embodiments, the invention is directed towards a conjugate
comprising a peptide having the amino acid sequence as set forth in SEQ ID
NO:29 with a CONH at its carboxy terminus, an N-ethylsuccinimide linker
conjugated to the cysteine residue at position 28 of SEQ ID NO:29, wherein
25 the N-ethylsuccinimide linker is also bound to a PEG moiety. In certain
embodiments, the molecular weight of the PEG moiety may range from about
2 kDa to about 80 kDa. In certain embodiments, the mass of the PEG is
about 20 kDa. In preferred embodiments, the CRHR2 peptide agonist
comprises a peptide of SEQ ID NO:82 or SEQ ID NO:102. In certain
30 embodiments, the PEG mass is about 5 kDa. In certain other embodiments,
the PEG mass is about 12 kDa. In certain embodiments, the PEG mass is
about 20 kDa. In certain embodiments, the PEG is mass about 30 Da. In
certain embodiments, the PEG mass is about 40 kDa. In certain
embodiments, the PEG mass is about 80 kDa. In certain embodiments, the
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ordinary skilled in the art. Alternatively, PEG moieties are commercially
available, such as SUNBRIGHT® ME-020MA, SUNBRIGHT® ME-050MA,

5 and SUNBRIGHT® ME-200MA (NOF corp., Japan; Sigma Aldrich, St. Louis,
MO, U.S.A)

The invention further relates to pharmaceutically acceptable salts of
the inventive peptide and methods of using such salts. A pharmaceutically

10 acceptable salt refers to a salt of a free acid or base of the peptide that is non-
toxic, biologically tolerable, or otherwise biologically suitable for administration
to the subject. See, generally, S.M. Berge, et al., “Pharmaceutical Salts”, J.
Pharm. Sci., 1977, 66:1-19, and Handbook of Pharmaceutical Salts,
Properties, Selection, and Use, Stahl and Wermuth, Eds., Wiley-VCH and

15  VHCA, Zurich, 2002. Preferred pharmaceutically acceptable salts are those
that are pharmacologically effective and suitable for contact with the tissues of
patients without undue toxicity, irritation, or allergic response. A peptide may
possess a sufficiently acidic group, a sufficiently basic group, or both types of
functional groups, and accordingly react with a number of inorganic or organic

20 bases, and inorganic and organic acids, to form a pharmaceutically
acceptable salt. Examples of pharmaceutically acceptable salts include
sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, phosphates,
monohydrogen-phosphates, dihydrogenphosphates, metaphosphates,
pyrophosphates, chlorides, bromides, iodides, acetates, propionates,

25 decanoates, caprylates, acrylates, formates, isobutyrates, caproates,
heptanoates, propiolates, oxalates, malonates, succinates, suberates,
sebacates, fumarates, maleates, butyne-1,4-dioates, hexyne-1,6-dioates,
benzoates, chlorobenzoates, methylbenzoates, dinitrobenzoates,
hydroxybenzoates, methoxybenzoates, phthalates, sulfonates,

30 xylenesulfonates, phenylacetates, phenylpropionates, phenylbutyrates,
citrates, lactates, y-hydroxybutyrates, glycolates, tartrates, methane-
sulfonates, propanesulfonates, naphthalene-1-sulfonates, naphthalene-2-

sulfonates, and mandelates.
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Therefore, the conpound may 5exist in the formof enantioner or
di ast er eofuailabte inathei art, Joeexamp@otreamn@mt afiibe ieesease wishpounergeoiet ai ns a

soner 1 st S0G R BN AR CnP Rl R s ot Rl a0 mpouna
cont aifms abiduBgRiry @él@ds&m’rhﬁic%éw nitBic @RIc) ®oYit .acid)Phokproik asieinangonmpound
may exist in the formof a tautoner, and
the like, or with an organic acid, such as acetic acid, trifluoroacetic acid,
phenylacetic acid, propionic acid, stearic acid, lactic acid, ascorbic acid,
maleic acid, hydroxymaleic acid, malic acid, pamoic acid, isethionic acid,
succinic acid, valeric acid, fumaric acid, saccharinic acid, malonic acid,
10  pyruvic acid, oxalic acid, glycolic acid, salicylic acid, oleic acid, palmitic acid,
lauric acid, a pyranosidyl acid, such as glucuronic acid or galacturonic acid,
an alpha-hydroxy acid, such as mandelic acid, citric acid, or tartaric acid, an
amino acid, such as aspartic acid or glutamic acid, an aromatic acid, such as
benzoic acid, 2-acetoxybenzoic acid, naphthoic acid, or cinnamic acid, a
15  sulfonic acid, such as laurylsulfonic acid, benzenesulfonic acid, 2-
naphthalenesulfonic acid, p-toluenesulfonic acid, methanesulfonic acid,
ethanesulfonic acid, hydroxyethanesulfonic, a cyclohexanesulfamic acid, any
compatible mixture of acids such as those given as examples herein, and any
other acid and mixture thereof that are regarded as equivalents or acceptable

20 substitutes in light of the ordinary level of skill in this technology.

If the inventive peptide contains an acid group, such as a carboxylic
acid or sulfonic acid, the desired pharmaceutically acceptable salt may be
prepared by any suitable method, for example, treatment of the free acid with

25 aninorganic or organic base, such as an amine (primary, secondary or
tertiary), an alkali metal hydroxide, alkaline earth metal hydroxide, any
compatible mixture of bases such as those given as examples herein, and
any other base and mixture thereof that are regarded as equivalents or
acceptable substitutes in light of the ordinary level of skill in this technology.

30 lllustrative examples of suitable salts include organic salts derived from amino
acids, such as glycine and arginine, ammonia, carbonates, bicarbonates,
primary, secondary, and tertiary amines, and cyclic amines, such as
benzylamines, pyrrolidines, piperidine, morpholine, and piperazine, and
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t han t he peptootigeptide thaimestttwoldr rRew (ehg namo, tRrexslactauohardifeeatidde
expression i.n cellular enviropnents may be achieved the utilization of

i sol at ed E%?'WI(’QH@?B@%JO"A‘?\S HVQBQ%@Q m'HSl%ﬁ?&*FreQﬂrIOB‘é?E’eSﬁémf‘ﬂat is
substant i aldNx§ eprERbERYIfc R BFolfy 8EnRTcoMSARIL BEdHpIRB! T &ihiRS atid h
differing kucIXZi c acli d%éequenges.Ff Enbodi nents of | soPat ed poII ynucl eoti de
mol ecul esresiduesdisctorRAne deaotyi tatoaly orRINringreMing acidereommNAly Pref erred
25pol ynucleot i des, ar bt ai ned from bi ol ngi ¢al I derived froma
human, sugﬁg'geg%doﬁ{ ﬁr%%hagfeg ¥E]br?3%1$. ng%%%yrﬁ&%égﬁgeed to deliver and
propagat enhp@loxplysineotefRsirR) diehtbsime PaRithydrisedinSERMNRIINDeka- | Nt roducti on
of such vectors into host 30 cells may P/i el d production of the encoded nmMRNA
or pr ot ei Alaging, gammeaminobutyds aesishiciiullne Bemacysteing, hersesseon vect or s
may bf}s pomim ¥\ﬁ(§ pnequrﬁhkiee&“%n%(mnt s including but not limted to
transcri ption ractors, pol' ynerase, ribosonmes, and amino acids to

produce efficient transcription/translation reactions in cell free

conditions. Mnetic stresscopin peptides expressed from the resulting
reactions may HEd|tiopALEYYLES LHPrAdHEH E1aYRE PFOAUCEofOr INFANee.O% i on, and/ or

f | ati : i j - bl f
St anspor foner i FECARA] of FipRicH stRchrBRe) fieredipbufP s lifesgha! © ©
exenpl ar yatkypestefs. viexaroplessofanpas maydewvhiosk dexiveddrdro aanrooniaul ar

doubl g- st randed | oop. i nto whi ch additjional .Se nts can be
nserha. PARBTRGroa kB TInea ang SRangany IiG okl S SEPRIKET addi i onal
DNA segnegiinésifcRRiel @%ﬁ‘ré-%m@éﬁaiéﬁeﬁéggﬁgé&y%ﬁoé}éﬁﬁa%ﬁi mdidtieRdonous

replication in a host cell into which 1 / are introduced (e.g.,
bact eri al Examptgessofreivides iaclbde thoseathabargyderivad reml aroeonish CGursdlkypi sonal

manmal i an tors), O her. .vectqr e , =D i S I ian vectors) are
"t egr at BT Ge e anBrtEreBomebings) FRAMBRS e el ts FRrlBhhe host
cell, and thereby are replicated along with the host genone. Moreover,
certain vectors-expression vectors--are 3apable of 15directing the
expression of genes to which they are operably |inked. Vectors of utility

i n reconbi nant DNA techniques may be in the form of plasm ds.

Alternatively, other forns of vectors, such as viral vectors (e.qg.

. o o o o o



has been transformed or transfected by an exogenous DNA sequence. A cell
has been transfornmed by exogenous DNA when such exogenous DNA has been

i nt roducewioizneyida9ovhe cell nenbrane. Exogenous DNA nay @®CTA®g00006320€
integrated (covalently linked) into chronosonal DNA naking up the 30 genone

f th | ] t d t h DNA
be. mmi nt s K Bt SE RO A PR e DS h r espect (o
eukaryot i praflres, es@er%t.ﬁahaewaﬁ@féyt@fed %dmg’m%%qaﬂb@eképmédwe i n which

t he exogenous DNA has becone integrated intod the chronosone so that it is
i nheri t eddegvatizinghfree hydraxy grhupagalngrgroupsmdle@hemsuaﬂmatmu s stability

i s denpnst b|||t of th eukar otic cell to establish cell
| i nes or 858?1@?%%&{)%3@81%?5/ %cmﬁegat daughter cells containing the
eXOgerB)USP%h&yl@k%@tﬁ;ﬂﬁﬁc&rﬁ&y@s W@Wlﬁglp%beﬁu@@bbéh gdethysd froma

Si ngl e ce or conmopn ancest or m t osi S. line refers to a clone of

a pri mar yostiaed in flaisher et abaBidk. %ngveyd?wﬂ%ﬁm% 112188+ many

generatio

et udi ngRL PR Rt g8ty G BnBiininp GORPSHER abo SladbiIINEL T o
cel | s suclaasoreate lderivatsesybuomats esherg| aed spkﬁatelemersrmrhiydpowrg}oupsient
origin, and insect cells such as Drosgphila and sil kworm derived cell

lines. A Ff@cyo%@ REQMIO$ BEQATHE$ | Deréyalization Of DYy IreuRhes RIS ar subj ect
cel | ut [ 1.
par ] 101 2T S (eEfioRy POFRY g Wit eIy e brPafil
gener at i oastedlm)ttozmaéy shbstltmadawitrmnneroremmnereihereralrmhe; orf ¢arbox@ic, agdich

pr ogeny e identica he parent cel till intended to

e ol uabincibbates, RERbEESIne fo EEodiEisan agino acd dydt s ftibedec or s o

the pr eseﬁbové‘%%@o%”se?uls@ yl%ﬁtgﬁg@ru%e@rf)dﬁ@%'d’f tHi8 S8 AthyePpRLFr&d Syst ens
that allow the shuttling of bet ween host's, such”as bacteri a-yeast or

bact eri a anidescried insGegeryeald eti al-, i/dedIC/‘t%ml@Qﬁr 38a&0e‘r9%8—14rﬂ/e5ﬂe@br ate

cells 1 | e art and
the ok ecflBreSranARals: ISR AR Ao sl Rl a8 A R R R tiobPew of tne
artisan. Rﬂrofﬂﬁéwp@dkd@ﬁoﬁ’et%ﬂh@?%ﬁ&iﬁp@rﬂ% grsupsancloging gthek anyiagi ¢ and
eukaryotlc cells see, e.g., chapters 16 and 17 of Maniatis et al., (1990),

" Mol ecul aﬁndjcéFpCﬁ@“CACIQa pF@miesanual , " vol . 2:16.3-16.81. 25In order to
obtain high | evel expression of a cloned gene or nucleic acid, such as a
cDNA encoding a mnetic stresscopin peptide, a nucl eotide sequence
correspondi ng ﬂ'betdn&seritme&érﬂloatalwseialmsrtorpmmmdeestmw?mdves preferabl y

subcl oped into an expressi on vector. that ai ns a tro ro er to
i 1 6620 t 1 BIRLRROIRES GheoamamuRaR: MHIGHITEY-AISE BEUBROTe i HATRRAS GRS 1 1 or
30 I

a nucl ejfeatbe. ﬂngﬂghﬂgc&tﬁfaﬂ%%bﬂ\{)e ﬁnété@&fié’”?%e@hé‘%‘dlfbrﬁia%%l g‘?éallyn ‘he art

translational Tnitiation. Sul acteria prom)ters are kn
and are desflve ;bl@dipceo@netemohmrnbrtbelbody ofithe corhpeond ovsrEEGIEraR. CLONI NG A

LABORATOR |VANUAL S d Cold S rbor, Lab 1 Col d
Sori g e PEOTIOR AR AETRE TneTa paliBR g1 8 CcTuaRind hal s Gher AR e . 512 3.

Bacteri al rcﬁ)ﬂh"eecééhmaue§Kﬁé\ﬁﬁﬁ)rfa%llé%érﬁﬁﬁ?é Be. S, @'gTEBeﬂolﬁlré*tSﬁCQP' n
proteins disclosed in afr esent invention are available in, e. g.

col i ,2BacMadighep. 19aﬁd4($ dnd016 Strean, ehabt J Bharm 13831 9GeBs, (722 229- 235

5‘;2?2?12 o 7e8sT: bRtinaE! Bl pERRSY TegRaid a2 R0 Soadi AV YRR S S For

mammal i anReel 1884 yERRA- :md Bmﬁl@@brdlﬂj)éﬁg@bﬁPl@wwgs i(Bisthier @résind are al so
conner0|allg available. In exenpl ary enbodi nents, the eukaryotlc expression
vect or is195Bhenddarsers %@@aHdM§etI9@pf 96’-&%@3 Rivoddesigd 286oci at ed

vect or, egulatory
sequence OF%MM%};{I (k?dgs}é%\%/tcff_aasje efég’%} r'l’ cg#osﬁkﬁd%rg ymerase to
initi3 e Publistearspt9dr). of a gene. Pronoters are often upstream (i.e., 5')
to the transcription initiation site of the gene. A gene refers to a
segnent of DNA involved in producing a peptide, peptide, or protein,

i ncludi ng the coding regi on, non-coding regions preceding (5 UTR) 15and
followng (3'UTR) coding region, as well as intervening non-codi ng
sequences (introns) between individual coding segnents (exons). Coding
refers to the specification of particular am no acids or term nation
signals in three-base triplets (codons) of DNA or nmRNA. 20The pronoter used
to direct expression of the pol ynucleotide nmay be routinely selected to
suit the particular application. The prd@®ter is optionally positioned
about the sane distance fromthe heterol ogous transcription start site as
it is fromthe transcription start site in its natural setting. As will be
apparent to the artlsan however, sone varlatlon in thls dlstance can be 25

o o, 1. . o Y T - Y



10contain a transcription term nation regi on downstream of the structural
gene to provide for efficient termnation. The term nation region may be
obt ai ned wopamwdiawIgsane gene as the pronoter sequence, tREeThisaEN/0632r€Sscopi n
gene, or may be obtai ned frontdifferent genes. 15In exenplary enbodi ments,
any of thg vectors babl r expression in eukaryotic or prokaryotic
cells kno aPWaFﬁH'S?l Bgéd Exenpl ary bacterial expression vectors
i ncl ude plasm ds such as pBR322 based pl asm ds, pSKF, pET23D, and fusion
expression systens such as GST and LacZ. Exanpl es of mammual i an expression
vect ors i ncl ud# peartigular @mtmmsntsse‘ehe inagrion NeRirtFe2 pse@d@aggmiah‘d pMI2PC
(Kauf man et  al I il.a

il | an S pret abBR. 0o GPeBRANSH Mo dcmorE AR toe Haln St

expr essi ofprafuldtePhadeacebtidareohipesiiong NAipheirmeleeuticl c@%ﬁi@i@lt@n pI\/AI\/heo

(d ontech, Mountain View, CA), pcDNA4 (Invitrogen, Carlsbad, pC Neo
(Pronega, C%ﬁ@ﬂ§@ﬁanWﬁFCUw%@mKE@tQﬁeﬁbﬁét@@%ﬁ@mDQHHQGFEépomﬁwcemﬂkl
(Stratage inb& w la, CA), pSG (Stratagene, La Jolla, CA), EBO pSV2-neo
(ATCC 3758%) " 'BBPVA1(8-2) (ATCC 37110), pdBPV- MMIneo(342-12) (ATCC 37224),
pRSVgpt (ATCC 37199), pRSVneo (ATCC 37198) pSV2- dhf r (ATCC 37146), pUCTag
(ATCC 37460), and |zD35 (ATCC 37565% E |t0ﬁg gg) g al so be
added to recont PRIRE GHPRAGEMESS. SheP @frH%C%W@EFﬁ’ ROSIHRR K8EYISESiBs ol at i on,
e.g., ng protein,
Vav: & §agPBioL RFP A e AT Bk sfflenbe et ity EPOEEPRRRSS,

Expr essi owheesin dha peptrdeacomhagtsraa@@rdlﬁ,@ayltsabamerxyserfrmrnusmrhchﬁytbterrc Vi ruses

b d kar yot t Y40 uesly I
Vi Tus. vectdrelisahg Netur e e furdh B b ule Cislhge £ O™
exenp! ary reyia ¥OboSiioPo8 el dit SHRAINKYE alBOWRRE &'a H@@Qﬂ&é®+pa@mwheo 5,

bacul ovi rus pDSVI any ot her vector al @g expression of proteins
under theﬁtﬁlﬁétt&St&lr@rﬂaﬁSIft bmelrpmmuwweghba physigalgineraeterishesd | at er

Rous Kar oS 8 PRI s o a3iest anficonBiaBaR ohhOfE ke TG Bberer o
shown ef f geéd ¥ebdRd IRXPEG® e paptidekeuibydhics I eEHain preferredSome expr essi on
systens have markers that provide gene anplification, such as neonycin,

t hyni di neeRIbegéBeNtsy HieopgRIIde EONiRIAS SINELardWersaid §akersnd di hydr of ol at e
reductase. Alternatively, high yield 15expressi on systens not involving
gene anplification are also suitable, such as using a baculovirus vector in
insect cells, W catanmwmnmd:mlbhgrmamumel compoeiﬂencp'rrrprrpegti de under
t he dj ec io f the hedrj n oot er. or, ot her ron bac vrrus

or oA s e BE ety ALEoRa B G BIaRRT PeaRoBb Y aoee Pl s

el ude aabS@t’ZRBB thBlout BORDLNF chitaif erfibdimehiSISRE PRI ARk bi otic
resistance to permt selection of bacteria that reco i nant

pl asm ds, isamubuli? ki@ irektrihiec enbodiinests, ire REGEs®satis abomte@kBaslmf t he

plasmd to allow controll rtion of e eguences. The

Par t1 cul abeRADNaY ety Ge EIRE nisgas 250Hh) 20 U 8T8 T r om t he - nany
resi st ancenf@affiekBowe PEG hasdid abJuttezoomgarhyc@rra% sRfeaNAEstse be chosen
such that they do not interfere with the replication of the DNA i n

eukardt i PE€eMass i$ fbaec3Q kBay Inoeertris iendendineoian the RESF eassdn ahetnhods may

oxpross | 3P B RetE R EhbRined ST e G et Rabodf 8RN SIER: 11 ea"toi ng-
standard tesmbosiivas maufhthas cemipgist iavehdrneeptitaly asteptddle excibientbst ances

as amoni um sul fate, col umm chromat ography, and i munopurification nethods.
Transformati on of eukaryotic and prokaryotic cells may be perforned

according to s i , -Bact .,

132: 349- 351; Eﬁggﬁg&%ﬁ%@& %ﬁ”c{e%ss m‘ﬁ%ﬁondswﬁé'@Hgﬁﬁ%ﬁﬁéﬁ‘?&i‘%ﬁ 347-362) .
S5Any 30 t bemboeitiong) caradtising ascwmpdnlrrtd boderivdtived uesadbédheregm andcl eot i de
sequences into host .c IIs may used to introduce. the exgﬁ@ssrfﬁbvector.

These i ncPU%é’rfTPféfetfgé’ @fm?@% ¥3§G%Wa i CQIHEFeCtPiIgts 8ge A)luent fbsones,
cal ci um phEaARA RS ARPLE! HeNnvaIRl o BeRMpAYIR PRIISS 8kt minor -
el ectroporation, mcroinjection, plasm d vectors, viral vectors, biolistic
particle amoerln& atwettrngtdteamlmsrfsen@ agenjs, oopl-bbryﬁensﬂgeagd(rt@vm ampemsfds for
|ntroducrn | oned nom ¢ DNA synt heti,c DNA o her foreign
genet o nBERENEN HE Bhtoutcctiefl aneSH S ' Sadtidnet b aebBiiear a) . The
particular genetrc engi neeri ng procedure selected shoul d be capabl e of
successfully introducing at | east one geéde into the host cell capabl e of
expressing a mnetic stresscopin RNA 15 nRNA, cDNA, or gene. As
woul d be apparent to artisans, for stable transfection of mamualian cells,
dependrng upon. the expressron vector and transfectron technrque used onIy
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preferably cultured under conditions optinmally favoring expression of the
m metic stresscopin peptide, which is recovered fromthe culture using

st andard wechrogs®s i dentified bel ow Methods of culturiPog/yscaias3zesi c or
eukaryotlc ceIIs are known in the art see, e.g., Sanbrook et al., supra; 5
Freshney, | ternative to

. CULTU CF ANI MAL
usi ng cel fQFI 'E%@H%RIF‘? 8rysedt i la &S %@Pawe@éi heth@é”@\f@P@??é have shown
the capabibinbipsitieh cﬁ%ﬁus‘é&@@%‘ﬁé tRAfy 8Y pEdPSiticAIPERankAmsuktZubay G,
Annu Rev Cenet., 1973, 267-287) and ‘eukaryotic 10systens (Pel hamet al.
Eur J Bi oohaeomppame, ormﬁrwatzvese$crmﬁ¢eh@em diheaamountefa eprnpaoind or 1983,
101: 635-6 The St ens il e ei t her cl eotides for
pepti de séﬁ 'haet SO Q%i Ve@h'gn%ﬁqp\?’ilfb& ghaqeé%'ﬁﬂli%ﬁ pt}ogpy@NfFé"lrr ee peptide
producs i oBffesee ¢t bé deasitited M?%téhdaRB%hrﬂ@éM@@h@gaes Ekdrapahdes, salts,
and ribonucl ease inhibitor in one quick coupled 1 transcrlptlon/translatlon
reaction effeatiMe)ampupiserjg desetbedin mare dgtagj ip belovegaetis. & Pedainct i on
Pepti des e
20solid-p g@?@ﬁ%@%%ﬂﬁe E’B@HW gnclbnl tlgﬁ?spt?ﬁ%‘gscr ?r{?%ga ESA %Pb'? [ éAT d, in J.

Am Chem sfabilizer kba 26#@)0216164hét34@66¢es ﬂatdmate pépherd&:aisdegmmlen toett’rml gues may
be found, for. exa in M Bodanszkéy et al (1976) Peptide nt hesi s,
John W egﬁo@ figshRe tﬁj(? @idhe cramosHian U&?‘PLGL%@P'QZ‘?W iRl HElg Pyt @rp ides in

Bi ol afihit ‘i’(?cérﬂ%x ntg Bpie ﬁ%% é’di')?b id, 1*@ 8t s&lt bufRSisence
Publ i shers, I%@ Amstelr am 158 aas V\Ilg ¢ ? errsrefserenlée wor ks known to
those skilled in the art. A summary of pept| de synthesis techni ques nay be

f d i J t d J S Ph Pepti de.S | Pi
et ol ComanDe HHERREBeUICal FRPEUBES oA 2 DHOSLISEREE har el n by

r ef er encegqiRsHatdM@sA §u8%cp%9éﬂe¢§§y%mlﬁﬁéN%UBJ@cﬂﬂh h@ﬂg.nmay al so be used,
as described in The 30Prot'ei ns, -237, Neurath, H et
al ., Eds. emhesliteents, mee@ynpwmwsoalre lnNJheffor(rngvstylutla\mr&bq@peasenp,rot ective

as i nrs, “prtifoRdeBidEs. BiOraBRTEe bobeps: PR sl By H enam
Press, Ne%r?fmléﬁlorﬁxl Yhe(cb&?p@s*tldﬁélrﬁb lafsd 15 B patistied unrldesagdYorh®f. er ence. I'n
general t hese synthetic methods |nvoIve t he sequential addition of one or

nore ani nEXaBRes elsinitdesage f@ﬂ“ﬁe\'ﬂﬁ'@d%rbﬂte?é@ agt B.Witﬁ@ taidpblets LepiRds; to a
gr ow ng peptd des cé?ﬁh”bé e 5@15 |c¥ ef%‘tlhg:%gsblreg gg%rﬂ%? Qfo i sgém@t%}éhg?é oup of the

irst amno acid residue IS ecte VEI'Y renovabl e

prot ect i ngispersigns; Au@pbéu&rr«mt owﬁmh&xﬁcetmﬂlaemer(rmﬂ%es)ppaﬁtestl ng group is
util |5ed for amno acids contai ctive Escigde rou such as |ysine.

Bl ock?QynPRVEFE; CERFRHIGR: CEEFHAS: Pgﬁ% r%é ASel? ¢/0sRE (€411 d phase and
sol ution t %@6}% addi tion of
10 singl eﬂg%nélﬁégﬁ%g %Ipﬁgélegﬁeg%&bpgﬁlg?ﬁg %hoirﬂééggighn%% Si ng| taTIV\D or nore

am no aci muoesablarbmmsirailequera:eatéam insleldlr@Stmaehenonst(angameusm ts or
subsequentlx adde nit oS nt% e am.no acid r klﬁs

2ol 1 o phabe’ efterds il sReaSans &l intwaRs Pofliigy s WAl i GLTVER an no
acid is abhﬁ@é}é‘@t Soldfloh$&drid émdmsdn@m@@rsragé%mgmébﬂ;e feHpReRetad car boxyl
or ami no group he protecting gr oup of thé ami no or carboxyl group is then
sel ec2d vebgmirigipatian gmsuhlech@m &iﬁﬁ”ﬁ@oéldsde On arysiabieq@eacrornboisg t he

conpl ene N ct m xed and
Feact ed wroie B 2 Bt @R iiie b AR E Brkedd BEE Sl B8 e
protecti Npaneel afimiristration® ®sulsjgehoxyl group is then renoved from this
new y added am no acid residue, and the next amno acid (suitably
protected) is then added, and so forth. After all the desired am no acids
have been |ink : Y. hﬁmﬁh i and side
group protecti ﬁg g Sémg %W@Sﬁ.‘eg”%%@g??@ aare re?r'o%cﬁ%‘egludéﬂl ally or
25condur r hotdey shieep, mlgvﬁomb cteheddig mabuses pat, dabbif loe gmema pigsirod the invention

are prefer evqi d,. of n at ed or nethylbenzyl ated am no acids. Such
o ot Bt i b Fbas FEITES s SHBEGbSE PHMERLPEIRRY dRe SATRESSI Byt 1 noy
are rem)V@Qm BERBR i EGuté’cﬁ?%r@?&eﬁﬁ SyUitRior Mifhf 'aaﬂﬁhusfrﬁﬁ&rﬁ'lﬁns may be

necessary, descri bed el sewhere o formintranol ecular |1 nkages to
restrain ao«mdfaocelmmdhls embodintmit thedapp dpharsyarcudisalty acgepbablethi eved wit h

automated protein s esi zer Pr ot em s ci ences. Mat suyama
i e roo s bt B3R RISEABeIY B HeFaftel Gbh e sonertneita - A
433A peptide synthesizer, Applied Biosystens, Foster Cty, CA US. A ) .
Such machi nes have the capability to perdorm aut onated protein reactions
that allow for greater control and optim zation of the synthesis.
S5Purification A nunber of procedures may be enployed to isolate or
pur| fy the |nvent| ve pept| de For exanpl e, coI um chr omat ogr aphy may be
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against the mnetic stresscopin peptide. These anti bodi es nmay be conjugated
to colum matrices and the peptides purified via these inmunoaffinity

col utms. WXORewasB#Inant proteins may be separated from treThisga0906R¢é i ons by
sui t abl e separation techniques such as salt fractionation. This nmethod may

be used to sepgrate ted host.cell protein or proteins derived from
the el | BUISBRG Hl Sy WhematReeiea R aRC RIS fGrgTAe nt or est | An
exenpl ar yPﬁéﬂrﬁaéo?)eﬁ’éTfﬂ?rUs'éﬁh%WiﬁﬁFs,eanW&@ gHrBELIBHY frefseRh Huphalss., by _
effectively reducing the 25anmount of water in the protein m xture (proteins
then precipitate on the basis of their solubility). The nore hydrophobic a
proteinis, th re lLikely it s to precipitate at |ower anmoni um sul fate
Boncent rat | ons SUkAP Bt sUical batiR Tt bah8 R Bns M e or at o
amonigim ﬁq{hiﬁ@,t@dh_oa@w_@fe?taﬂdrbi%?iddud?ﬁg ﬁﬁbéefwopétﬂ‘wwrﬁjsalhihm,t ammoni um

sul fate concentration is between 20-30% to 30precipitate the npst

hydr ophobV@Q@ﬁblﬁr@tﬂﬂ%e.tlcTWQI@-r |é'_cii §P¢%ﬁ%em§oﬂﬁéﬁntdmﬁ:@i @e‘_@ﬁé(ﬂkﬁloéss t he
protein OE?M?E&H &% tmingr %ﬂrBPQé’%n% o N R Y %%c{ gér‘?‘ie'r%\m%ﬂqﬁg to the
super nat an 0 a concentratron known to precipitate e proteln of

i nt er est . phhenaceaticpl t¢@hpositon eadwplisterdd inedvemously fSalingnsbltfithsexcess sal t
renmoved to achieve the desired purity _e.g., throu%h di al ysis or,

di af i | t r aBNBRAUEPHS AEKiBTHhaNE OGR! SRMHINE| GANGRISQ lﬁSFFP'PV%d &6 ligeisk ei ns,
such o i IRkt ' conpl ex
rotelh e Sre BB Rl so D TR xAridEcb! ke o

t echni quephatrhacauicetcaraersaaiegtrtiovef int the arh\eegqt asaegenivédiby llryVbe used to
isolate it, from proteins,o r eat er. | esse i sin |trafiltration
hrougn niaslaRLEeRt PRt s ticd) Se foc (eBnf Spt e ddMas or M1 11 pore
membr anes pypfshidg fE&stbn HLP, the protein mxture is ultra-filtered through

a nenbrane with a pore size that has 10 a | ower nol ecul ar wei ght cut-off
than the nol ecul ar weight of the protein of interest. The retained nmatter

of the-ultrafilktration i h rafiltered. i ran ith a
nol eclif ar cut - §Htgtélgeé§<t%oﬁerﬁtﬁ§ﬁr @%%'%F&?ﬁ%%'%%g'ﬁ?mg? s[rtT%rngﬁlggg of

I nterest . |abissd, eoefdzengslatinl ®iagti Acay fldur Perssk, tdiicalgd], sdRunestbaritg, i nto the
filtrate, and the filtrate may then be chronmat ographed. 15 Chemi cal

Modi fi cat Blyggrol monosterratefalt SQEUReG P, EipduEciguBjlle & ¥eerelo di r ect ed
chem cal [ A A i , I (R i hyil-ene gl ycol
(PEGQ ZOaMAénﬁp,lﬁéglmé%gﬁ%@Z tlﬂgh,&' g?(/:y Q??%%?H&%%a%ﬁ%%{ﬂ Igst erification,
and am di suitstile dor, intorppratibnciatcs s phatraaedutivahbogposition iiepeapds iodea One

din the reci gte the exi stgnce g,f a varjet ]ghem' cal

okl 110t VoY e faetauel RRBWE T Hidalt adihe, mifbd '8, tnesgouiagf o
5,554, 728 ; B i 420, 339, U S. Pat.
s o6 58TTS g bR and it Sndtic abtivelrortdleniS i e cdfipoSitiged. 530, U S Pl

chem cal nodifications are performed on isolated peptide, e.g., to increase

reaction efficiencies. I.n certain enmbodi nts of the.inventiagn,,the
nvent i ve pept e R EmTRdEgE OLBE dAYWHOR:  SPmRRRLionSS AN Fanidrods
modi fi cat tompbsRiBRINARYAERY cBfRRItioPsRM Bplepairéd 89inBWrHydrsLPert | de or,

as in the case of soli d_—pha_secé%nt hesis, may be performed during the
synt i slqyy edsiurecorgatingingcedianisanst low eistyiedrilowraymidity al ., Nat ur e

51 ot echnoPBag ot domiiitiodgeofrisgig modigeq BELEhERNATG |2 Bligp!Be " ©
Bi ot echnokegyhda#P@ming are pAsteradiy adRyrous #2dstddtial chitbct it moisiuks .

2008/ 0167231. 5 The peptides of the invention may contain certain
i nt er nedi a0&/or NHRYEFIEY dung BleaufrEyiing.(Rackpang: ABRD/GE starage dhexreaed noiety.

Such 1ink i NLAR]L A { G inclity to the host.
Seampl co. o 2Rl A GUS IR fiBig KETRRAGN Fha 410l sLOH it | 005"\ or
1(8),3pp. aBbydrdbé nalre is maintametke Kcaordiegip cahhgeindgs comeositivratren i s
directed to a njugate conprising an isolated peptide consistin

essent | al PIIADY BRCKRIGIAISIT BACTRIS KAOVR BREEYEHAPOS R AT SHCD. ooNH
at ts Cafhtoy 5B cidAsk f dilleIERA Ay KISKekar AR S Adp0 the
cysteine residue at position 28 of the 15 amno acid sequence of SEQ ID
NO 29. | npsekaging irehdos]ibub ates not limitéchtee hemietically eated fails, plastics,

N-et hyl succinimde. In further enbodinents the internmedi ate |inker may be
vi nyl sul phone. In further enbodinments, the internediate |inker may be
acetam de. In certain enbodinments, the internediate |inker may be

ort hopyridyl disulfide. 20 I n furtd®er enbodi nents, the invention is
directed towards a conjugate conprising a peptide having the am no acid
sequence as set forth in SEQID NO 29 with a CONH2 at its carboxy term nus,
an N-ethyl succinimde |linker conjugated to the cysteine residue at position

~ Y AN 1 N R 17N I\ ~r-a. 1 o o



30 enbodi ments, the PEG nmass is about 5 kDa. In certain other enbodinents,
the PEG nass is about 12 kDa. In certain enbodi nents, the PEG nass is about
20 kDa. Iwocerw@soenbodi nents, the PEG is mass about 3®@CDaIS20009/06:r7¢ ai n
enbodi nents, the PEG nmass is about 40 kDa. In certain enbodi nents, the PEG
mass i s abouyt, 80 . _In certain e PEG nnlety i's I|near I'n
ot her enbaa?ﬁeﬁ@§°Rf‘%er§ée9mw@tsﬁ§f’%paq§ DB RAGKEL | o5y be

synt hesi zed according to nethods known to one of ordinary skilled in the
art. Alternatively, PEG noieties are commercially avail able, such as

SUNBRI GHTO ME- BhennacsuiBREGHPOSINIBNS SOy isthigathe COUNBRINGSTID dgFvaioess ( NOF
corp., Japan.. nma Al dri,.ch Loui invention
Fur Cher r BRere iR, Phtel b P liBad phasmutispls oo Vet e ve

pepti de amsinfiriteads befconspatibls weth thalintendéd phiae reerihisgblion. Ihrccept abl e
salt refers to a salt of a free acid or base of the peptide that is non-

toxic, bi mrwletaqnswremreteﬁ@blé,for&ubﬁut@”retm(aadwwsér@tl@at byt can bafre for

2 ot 8t iy B Hiken < SSBIBANrol s el
Phar maceuthiroagh $ad troutPoofrer hoses, inbadenhalooral Apucdds parhiznal, aagingér nut h,

Eds., WIley-VCH and 15 VHCA, Zurich, 2002. Preferred pharnmaceutically
accept abl gr eqtals Péﬁfera%éae@ﬁmpoatt@nﬁr%%@tfébt%@lut%tﬁqi 9‘? Bf3WR8 i ve and

suitaphe &t&f undue toxicity,
irri tat| on ?Férrg?e%rér}gég n(B]citﬁé eLSH rgjaddrﬁ@[ 0s sésma sufficiently
acidic gr trapspmalmf iTbedatrylabass mag/rtombfppbﬂlzed)t)hIlqmpe‘ermmlaﬂum&t| onal
groups, and accordingly react with a nunber of inorganic or organic
20bases, and inorganic and organic acids, to forma pharmaceutically
accept abl e sal In off 8RRImenht, WEB@%@UHH§6FHérﬁ’é’t%@%ﬁ*@'f@rnﬁ%fe’ij fopcl ude
sul fates, pyrosulfates, bisulfates, sulfites, bisulfites, phosphates,

monohydr ogérravghos@admstratlcwydmtﬁg‘eefmwg‘pﬁaulegpn&eaamﬂb@ctmataeaard

bdochnoarasers i P selte st gPhe R B ieod . F oMU BB C oo

hept anoat aénva‘tr\/e@latéa@mulamafoatrﬁéctudmallma SRresiUstBbOGh R, tﬁeber ates,
sebacates, fumarates, mal eates, butyne-1, 4-di oates, hexyne 1, 6-di oat es,

benzoat es Co@ﬁpéﬂ%@h%ﬁt@tyesrﬁﬁ t$§/¢”|ﬁéf%1dt26§ foﬂﬂwatlt)'ﬁ%tﬁe#bﬁﬁat ially
hydr oxybe S I S
30xyl enesﬂ%ggﬁg nta%hﬁﬁﬁ%P(glgé?g%]gzena?hém%%%pylgﬁé;t%g%hﬁelﬂﬁ but yr at es,
citrat es phaicumr%andlmwt dhg lgompoainds or gleyivativetsesre foamtiladadcein, licuid hane-
sulfo ngr opanﬁ@gl fona es, napht hal ene- 1-sul fonat e napht haI e e 2-
sul f R Ipéftéf‘éJ ar émbodiment IQEMUIRGERS IYINISEHPN @& PEMIGE

basi c n|t be
basic I ¢ EPe8flo SRACUERELELAARRC A AN AareRBALRUT, B i

t r eat nent fmfﬂnjebtaori a@pltmm:tedmtsl’nerata smfgie glanage aontaun@'acﬁhamrhyﬂtatmh;l oric
acid, hydrobromc a dri Oal c,acid %er chl or.i sul fErl c acid,

h
o L B Ty L CopeBlt 51, 80S Biéserv AR Lidid foriifiefonsiay ke ne

Wi th an osgenidincadlsuspesiicts, 8618tibAs BF bfhuldiond Imrwaoasuébtem d,
phenyl acetic acid, propionic acid, stearic acid, lactic acid, ascor bi ¢

aci d, 29al welictesi and Inyair exyteial fermpukadind ageals %UQiba%iSUWs&ﬁﬂ"@Q stallizinget hi oni ¢
acid, suc i I c acid, fumaric acid, saccharinic acid, malonic
aci d, gbg/to?\g%(% g%' é%ggbg qic aci d, glycolic aci d, salicylic aci d, ol eic
aci d, paI mtic acid, lauric acid, a pyranosidyl acid, such as glucuronic
acid or galacturonlc acid, an alpha hydroxy acid, such as mandelic acid,
citric acMethgdsfAdministiation an amino acid, such as aspartic acid or
glutam c acid, an aromatic acid, such as benzoi ¢ aci d, 2-acetoxybenzoic
aci d, napht hoi ¢ aci d, or ci nnani ¢ aci d, a 15sulfonic acid, such as

| aur y3Gul f oni cAanijpomkr&twredmwtrfverdescabedihe%m narpen phadnesnessuticaibyni ¢ aci d,

p-tol uenesul fonj c a id, t hanesul f oni c .a et hanesul foni ¢ aci d,
Bblechere

hydr oxyet RSpRIY yieIRbh %W%@Gm'ﬁ'é%egﬁda CRPORMAAE bl e mi xture
of acids sy 0§§I0hh RstCotionglly %é 3Ek ?nd?ﬁfa‘%bﬂtlcé}&%&@btéﬂ%%h@@ d and
m xture theréof that are regarded as eduival ents of accepta

20subst i tiﬁhes:o'mpdungitnr asfrivatiee o phiefenaplyi mmusjera@lksutjcutanetdusg/ t echnol ogy.

If the i d boxyl d
or sul f onfEoust oo BReBel R AEpARLBTR i Py PRl eGP rmy b

prepared by any swtabl e nethod, for exanple, treatnent of the free acid

wi th 25an inorganic or organic base, suc¥¥ as an amine (primary, secondary
or tertiary), an alkali nmetal hydroxide, alkaline earth netal hydroxide,
any conpatible m xture of bases such as those given as exanples herein, and
any ot her base and mxture ther eof that are regar ded as. eqw vaI ents or

T T T . " 2 a Y b1



250rni t hi ne and net hi oni ne sul fone. Additional types of prod rugs nmay be
produced, for instance, by derivatizing free carboxyl groups of structures
of the cowpaoardsa®oam des or al kyl esters. Exanpl es of a&girdssomonei2aele t hose
derived fromanmmonia, 30prinmary Cl_6alkyl am nes and secondary

di (G _6al kyl) am nes. Secondary am nes include 5- or 6- er

et er ooy cFUMLHUSIRT AETRRBANT IS0 Sy edostndc e deiaute oF Flsralts terc ude
those thabdﬁfrﬂst‘i‘é’t"dﬁ’%@eﬁéhﬁﬁbmﬁoﬁsta@éﬁé%ﬂjplé’smﬁﬁé\)elé‘ﬁy%ﬁﬁ/v and

di (G _2al kyl )am nes. Exanpl & esters of the invention include Cl1_7alkyl,
C5_7cycl oaystsemlc pbearplion and qtﬁm’agzce of tt@aq:wp@ureeoederlvaﬂewef@r red esters

i ncl ude neth ester dru so be epat.ed derivatizing free
nydr oxy oFEUETIE A RbRRSTH Cr TG RE ARG BLF REFBE Rpdehici ostor s

di met ty/| apbRegeetimees, and 5 phosphoryl oxynet hyl oxycar bonyl s, follomrng
procedures such as those outlined in Fleisher et al., Adv. Drug Delivery
Rev. 1996, 19, 115-130. Carbamate derivatives of hydroxy and antno groups
may al so yield |rP§8r‘E‘e§ Q%?nbé&’tﬁr%ﬂ&attﬁe QSHptSﬁFra ‘6‘?%19 d%”ﬁ e |§a§o‘?mﬁ
sulfate esters hydrox e r|v |zat|on
of hydr ox;angbmmmoase(nenytcmtg)for éQamtple/Ibyanfﬂ,rs(cﬁmqﬂ tmdue m}eét}dn et bgrs,
wherein the ac may be an al ester, o tionally substrtuted wth

one or noPRS@P ﬁgp?hrghrgﬁ@pltgeh@é}r% qug:argﬁgl@ \€HhaPlaline4CoSss where t he
acyl ff OURsdts), Qﬁg"ﬂﬁg%a’t% d%%f) %e%d@%’?%‘nﬂﬁ@trﬁ?&ﬂ Cflu&e BliS&eUssf ul to

yi el d prodrugs rugs of thrs type may be prepared as described in

G eenwal dlimgeddad parehtéted, |mtaderm@9®traﬁm$cmtar |mgasenpne§r gdgravenansnes can

al so be derlv tized as_am des onafm des or p honamj des.  Al.l of these
o odr ug oy beebsdis, ekl eaditgl SHAC S ARCERAR. MaaesED Hnd
car boxyl i t@fyaginatedrisesahbl 'r@étall;{'lﬁ/ LREEERLY (br'tbﬁl&fally’:})s |§th9?ﬂ)ﬁ't@ﬂ%$ to

phar maceutical Iy active 20 netabol’ites of the conpounds, ch may al so be
used in tharsmeORedRYas, Oof Bkini hvenest mstansespadministeatiarcwillirgsdlt in the

body 37 ¢ (e ERRBRURAMATREO R RE BBh¥ BBRUEILT ve netabol 1 tes of a
conpound rmay be determ ned using routine techni ques known or avail able in

the art. See, e.g., Bertolini, et al J 25 Med Chem 1997, 40, 2011-2016;
Shan, et al., Jhetpseparation rnggbe '@Mrmmﬁaﬂétﬁ Caﬁaﬁﬁﬁv@achﬁ%g Dev Res.

1995, 34, 3 or dgaard,

Desi gn of ﬁg%(?% go‘” Efsgg\r/erﬁtﬁg ress &%QQQ%%% E%?%ﬁsﬁtﬁ@sflﬁleand

Applicati prepa‘raﬂiorm;lbugapp&nwle@e@r@‘erahm tﬁ)e‘cehrpms&rohs(dﬁecﬁ@ﬂsrgﬁated-fbar sen, et
al., eds., Harwood cadem OPubl i sher 1991 har maceutr cal

ConposT ti iy@venous '” YHOoR & EP injeclinp SQFé‘ I QEPRIVSn, CRHR2

pepti de a t%tns F‘frﬁralﬁﬁgc@épghgectﬁo i n conbi natr on Wi th one or nore

addi ti ona ngre lents rimul at e pharmaceutical conpositions. A
phar maceuti cal conposition conprises an effective anbunt of at |east one
conmpound in acq_gr dance wi t. t he

P et ool TRE RS phEraty 80k Btesed by SRR a AMER Al no- aci d

sequence agample, icBAidositidNSERA Bet@rﬂ&atémpr%dtarértﬁnmrati@ﬂ d0atains a CONH2
at its carboxy term nus, and further conprises a N-ethylsuccinimde or

acet a2f deSupplaionatiiaidiasentesaltuse, b gitrayendus, iatrapostulaon 28, wher ein

Thei ol SaPRreERl o SRR B U B Fiaea o Ry Bl el @27, ek

or br anchpdavu@éwmogtetneia“du'e@ueryomronersubbet@bnmtﬁtere@tcuaﬁd to bond the
PEG to the peptide substrate. In certain preferred enbodi nents, the peptide

cont ai ns 8RBrapriateBHsAIcsPiaRiGyOr In pageetlly acespi@biRAl SSuilahie
h t. PEG
or oty whadaouss AmTERs hle BMRicrs b, % SO By AT efes ™

cert a3 esdbdidmmemorde.t EBercﬁ’E@rmmrrﬁyyoerpmenBacathutlt -GoseDrmi srudnwtst her
enbodi nent s, he PEG masps%éy? bout 5 kDa. In certer n enbodi ments, the PEG

mass is alEﬂPL“ S0P 0% i eRA: i AYUti-dope 1o ag yia out 20 kDa.
In certai t

enbodi rren?sﬁp?ﬁ%hgﬁg g%&faé@?ggg%ayﬁﬁW|ﬁd?é§9@'eorﬁglé:]§22rgbfggpqng s, the PEG
mass i s aboncersaté Deat cSudIe csenptesprepans amayjeCiabtenfarmutationi deusirative

phar maceut | caI I acce bl e. eXCCCBPI ent . Oﬁe di sc osure aI o) fovtl des

conposi t i SIS ?r OP&v hAMAYS g @8%195 OMNGHYPrel SWBHISS By a
conpound or derivatives described herein, and one or nore of

phar maceutical ly acceptable carrier, exc’38pi ent, and diluent. In certain
enbodi ments of the invention, a conposition may al so contain mnor anmounts
of wetting or emulsifying agents, or pH buffering agents. In a specific
enbodi rrent the phar rraceutr cal corrposr ti on | S phar rraceutr cal I Y accept abI e

v o T ] e .



formul ati ons. The conpositions may al so be in particular unit dosage forns.
Exanpl es of unit dosage forns include, but are not limted to: tablets;
capl et s; wapsuws399osuch as soft elastic gelatin capsul epCTamsedons327¢ r oches;
| ozenges; dispersions; suppositories; ointnents; cataplasns (poultices);

astes; 20powders; dressings; creans; plasters: solutions; patches;

P osol s pevaial daiadf TEbpagBes bRk eRs o1 cBrkve AmAunaoLbeIgLer Biis

sui t abl € b@btic% ﬁHayode R8I mﬁé'rﬁéléé‘bf bev‘idboain%‘fdeﬁﬁt’? sdifb‘b'lélﬂirng
suspensi ons (e.g., agueous or non aqueous |iquid suspensions, oil in water

emul si onssulbgutanegussdeliverytlawkiggiad abmAbkilytHg)DelydRei.i 30@8, vohd&Iopxi r s;
liquid do fo suitable,far renter S5admi i st ion to a subject;
and steri 328(;8&% wr‘kt@ya_e?aLrygpgﬁ%ﬁﬁgl?)gy,Z#IQ) 6’ gmsd’lfgl'ﬁg}s)) that can be

reconsgituted to provide |iquid dosage forns suitable for parenteral
adm nistration to a subject. In a specific enbodinent, the subject is a

manmal such asAgliv@agenigHaay be ashaiaistergddhrough inhalation ajhodsusechr at |
rabbit, o i i f odj | L§ a human.

Pr ef er abl @ewt.'wéegﬁ rl%n?céje tpﬁ)@ﬁegég%@%n%ﬁ’ ).‘@9?6?9 %%?5% %r%ﬂ ke/(rgll'nary

and/ or hugel)adm 315} aadlopaerdsol Sangwiametalyi J Aetdsos Math2D0MmEND|. the term
"phar maceutical |y acceptabl e" neans approved by a regul atory agency of the
Foder al o 4(2)sbRi Eiyd0sr nkrat HpBt PORB0PNSERR2 founUiniar ieaHes of of ner
genergd Iy recogni zed pharmacopeia for use in aninmals, and nore particularly
for use in humans. Suitabl e pharmaceutical carriers for use in the

conposi ti ons atreesbedinhentsiaf (neatieentmethas awoedinghalthed inventioglaudi ng t hose

of petrol gu animal , vegetable or_synthetic origin. In a specific

crbodi mentTorERGNSEY REeglEamogntor SYpBR R pRverngrint SEoBidS f e ame of 1.
Vater is mvah8bieid SEmMAASEHRT to'd180bjBes IFRAERIFEHdrecfbg feyBRI0H haaRg i S

adm ni stered intravenously. Saline solutions and aqueous dextrose and

gl ycerol sethiaidiseaseadisaréss, becengtioy.alichsad heart thiluoe diabeles, skedetal cul arl y

carri B o B BRRtHd, Hiodtosde ROBIRN G aniepiy iglide ROFaFRE FiiOF T
Remi ngt ont Ay foTRFRe: o aSeearbrealaaBlecios fercnédlarBudd/shi ng,

Easton Pa.). 15Suitable excipients for use in the conpositions include
starch, gRObd¥EMMatary setivigdiheseneujisplly effectivg amopniscr dasgsrof tidal k,

silica gel I - ; (o j | ori de,
i ed sk ACT oAb DY 8K Bresen@nBRich niR RS hEak R e b e ROHIEBA, 1 ey
parti cul asuehées mcgmlin'gsdesé Eafcﬁlatidmstfuid;mmin&tdl ﬂals’;,rﬁrtd lay tﬁl@}f}gmﬂ:@ uti cal
conposjtion ends on_.a 20vari et actors we nown in the art

i ncl ngPO'Bﬂggr@SPnerH’ﬁ"?%équ?’ ?ig)é tﬁ%u’“ﬂ %Pr%%?mfééw%ﬁt%ar@w specific
active in | | ; hi i i } isrents of the
vent 1 ono R B e, e S S R ™

conposi t i diseasendiberder sqrazasdlitios, tite anbjpdopevaus2%1 angomnyg Steuagy,dbat ai ni ng

i ngredients_and | ow moisture or |low hum dity caonpdi.tions. ositions
compr 1 si nUEETS NERh RIS FesRoRyed B ApcdRe udifan R ne are

pref er abl weanﬁqghwéiahf ABR&APlan? int&RBhaas dvbé hatens i tHeerap@e/fdmhum di ty
during manufacturing, packaging, and/or storage is expected.” An anhydrous
corrpo§5 t i 8hoghdaIng tocalinud p2rngiotsitesscopiedeiaiye adine agest peakgplir ous nat ure

usi ng e Enres Sl eRg e TIVEL BiSeGRIP B2 Bt RLEOTRA? o be
| ncl uded. hgiaphiabl eqlMEBHRTbOkE DS EKGTD 60US) SN, RREiNRS

include, but are not limted to, herneti y sealed foil's, plastics, unit
dose cont af helus ifasign onduicytanepls dnjectigudhe fotahdosa eapbpacks.

descr: bede iR ERAE RS RRY cBishPe ity (B APAIIE OfP W51 vt es.
are S3@r nueakebinweekleorcpangy)pFer #iztohkdg Aemiant andr@tiagvé eafje R ni strati on.
The formul ations are preferably for subcutaneous adm nistration, but can be

for admi nbyitakie idesagy aniavet ivBamsaaudr 1wg/day to ahautat mgdday. Waeldyf | at i on

(either thr h the uth or the nose intrader,al, .oral .. huccal,

bar ent er aPoSarlR ety Cah. B 488 B Euehite BB TamBiRenpb e o <o

for nul at eenbdep heafefed Ednsdieraednés IBRM Rl peptidBiddonist of SETeImonpound duri ng
storage and transportation. The fornul ati ons nay be |yophilized or |iquid

formul ati ons. I n one enbodi nent, the conmpounds or derivatives are
formul ated for intravenous adm nistration. Intravenous fornulations can

i nclude standard 15carriers such as sali3% solutions. |In another

enbodi ment, the conpounds or derivatives are fornmulated for injection. In a
preferred enbodi nent, the conpounds or derivatives are sterile |yophilized
formul ations, substantially free of contam nating cellular material,

I Y o o o



acceptable salt thereof, is preferably adm nistered as a conponent of a
conposition that optionally conprises a pharmaceutically acceptable
vehi cl e. Wheomaspwond or derivative is preferably adm niPsTarsea9/063276
subcut aneously. Another preferred nethod of administration is via

intravenoys. ipiection or continuoys intravenous infusjion of onpound or
dor 1 vat 1 vBO e GhieBiepm R RES A or STick a1 Tag g of ek BRate fn

bl ood pl agymhe Q)sedine P¥siali@w: pysitieN28 GHIRE Bt safderdeLds aasmisterdde _
conpound or derivative or maintaining a blood plasma concentration |evel in

a defi nedat adgse®fd0 1ey/Bg by ibotlsoduliqut@neous injectiom te ermtadient imnteeti nent s, t he
conmpound gr deriyative is adm.nistered by any other convepient route, for
exanpl o, Pk JERJiPGENGHRIDT HPeeas ShodlgTatgS J9LPHET ipabriPdeth

epi t hed i atreQlicMUSREULARROME thbRifdUSic Rels of HAbUBHEOSR othtP cligeh@l , and
intestinal rmucosa). Methods of adm nistration include but are not limted
t o par ent epnsidetationader mal , i ntramuscul ar, intraperitoneal, intravenous,
subcut aneous, intranasal, epidural, oral, sublingual, intranasal,
intracerebral, intravaginal, transdermal, rectally, by inhalation, or

topi cal ly, parOneelimprovdretths tRe@batieNeSGise 86 dissrtep kdritontNioftfds

i nstances, admnistration wll result in the 15rel ease of the conpound or
deri vat i veceytes.tthe depe sary be agiusted for preerpayrpaiagienalcede in the form
of tafy et foafrABRY kﬁﬁ?x%ﬁéfé?ttﬁe d8§%g9e68rsthepf9 ey oqrea?jﬂﬂﬂwﬁﬁatiéﬁ)zc?rnges’
powders for reconstitution, [Tquid preparations; or suppositiories.

Pr ef er abl poth, heaclogpedi dedaatsa aurectionrafuhaksgchptarns 20i antevav @nehighithé usi on or
bol us injection, subcutaneous infusign aor baolus injection, or intra

muscul ar PRPIERY therapeyiic ¥RfeBOHACHSE efipeie MANRAINRITITYERRIPEE MBVenhon- or al
routes. F bk r

i i ot r B¢ ENeRaRa EHPASpAR B, Heol AL ing) elesd PaftEmay

i nt r avenobhewevert, requiss intemmittemit tregierent onealongderrs liasist @yowoasy r out es, the
agents_of the invention, may be provided in sterile aqueous sol utions or
suspetdi oFREUTEICP & ééf”lpéo@%' appropriate pH and isotonicity or in
parenterally acceptable oil. Suitable agueous vehicles include R nger's

sol ution, dextrose solution, and isotonic 30 sodium chloride. Such forns
may be present ducentaingmbatimentsiting sompodsd dspamiysterediingaslipation nj ect i on
devices, in.nmulti-dose forms such as vials fromwhich th ropri ate dose
mmy bevi Pl B A& BRycieAr et Yol BT ol 7k bSFRARCAD be Used to
prepare aredimiefCiraddreaih @Bodihients, thé tosbbahd Veadministerst gaced, my be given
over a period ranging fromseveral mnutes to several days. In yet another
enbod?Qren@?n%tﬂr%"ftg/é/é Q¥ syRBaaveryftodihe admiriptalien peibei ane eyiopR coat ed on

nanoparti I i - Y I r del i very
(renki ns. o1 e pRoIoR SEle dachis e eBHRbARA tlprie 3HERTBREE. “Vont al vo
et al., Nbioidgicdllyodaiyg, aged@Sarevadminisiergepin the dpmeédpharmaceititalve agents may
be adm ni stered thraough inhal ation nethods. Such nethods nmay use dry powder
(Johnson ROMPOSIEAD VKT CERIPORRY as Ci%’?'PeQZETe'QGt”l?UOtBEF embegimeite/ or
aerosol ( | ; . s~ Bp. 185-195;
Tt pat . RoaE O, BB gBhRpl abfite sadiere etintiegin P 110
enbod2renssparate peatnaceuticet dadpositico mithregcormpotied iandestribed harein.

t herapeutijcally effectjve anmount. of | east one tive age according to
the | nvent rPardencii dFisriabeament dbe oFF & oo PRIV lRosed as
havi ng Suﬁbeﬁs%éféé%dnﬂh%@éréerto 1196 sGISIBEH by b sSHE br arfdreaf fouted bire,

di abet es, Skeletal 15nuscle wasting, and sarcopenia. Additional conditions
i ncl ude i APgMIPsiratian as thasei ugedyto Farpimistern theeaonpounctheed f or

cardi oprotective, bronchorel axant, and/or anti-inflammtory activity.
Therapeutically effective anounts or doses of the active agents of the
presezd i nvent irpandhgr BMbasiREhatECopolRd s AdmirmstBatswikoheas nodel i ng,
dose escal ation studies or clinical trirals, and by taking into

20consi deMare NeraamprUche’ erngpositign forirpausipg sissortwatied @& admi ni strati on
or drug del}j ; | i ; ] and
course of 8%@&%&3%2?}9@31?%2?@%0@@?%@rﬁ:ﬁhé&éﬁ[o%tgﬁgétsruetg}]g%?ﬁééﬂ%fé tgxi ous or
ongoi ng t treabgardicviascslabpzebss ifvhadd, lous taad net bmided és Eotisieflamndhtogs, and t he
judgment of the treating physician. An exenplary intravenous dose rate is
in the range from 25about 0.2 ng to about 52 ng of stresscopin-relative
active agent per kg of subject's body weight per mnute, preferably about
0.2 ng/kg/mn to about 22 ng/kg/mn, or 4quivalently about 0.3 jig/kg to
about 32 jig/kg daily. In the case of bolus infusion or subcutaneous
injection, the total dose can be adm nistered in single or divided dosage
units (e.g., BID, TID, QD twce-a- 30week, biweekly or nonthly). For a

o r - N o o o



In certain enbodi nents, the conpound is adm nistered in conbination with
one or nore other biologically active agents as part of a treatnent

regi nen. wo208vasaion enbodi nents, the conmpound i s adm ni SCEUSA0NPNOGITG t O,
20concurrently with, or subsequent to the adm nistration of the one or nore

ot her biolo |caII actlv agents. |.n one enbodi he one or nore ot her
bi ol ogi caPENScpM TR DS, At G awer s (RENOAHE S9R R mcet | cal
conposi ti gnomaolyt@scm@%w\%.ﬁg% af8Ra tibeet thesrebin- |nrH|B|té‘|%0E1Hﬁ’JXae”bOd' ment, the
one or nore other biol ogical active aﬁlents are adm nistered in a 25

separ at e lﬁﬂmbltfﬁ%,@ntl Hallnml@tqiesglvcwrowm bélllaasa@@mdlnaﬁolmandWQcher ein. In

accor danc h thi.s di nent, .the Lol ogically active
2gent s e DECRy R RE PG et ot 20aB AR o PR el RY T er ont r out es
of adng ni sbmdiricRiBNAgitH theseorisethd 8s aeBtrbed BéreimmchRI@sSIVAIGudBO! N anot her
enbodi nent, the corrpound is adnministered with one or nore ot her conpound or
conposi ti Biugigy hiregRIbiANgieMak. agatrokam, IARAQK clirembegRiamers Ashdite.
Conpounds h i ovascul ar

i sease i SoEAAARTpkORTR ¢y hedBE R A2 BhBNoR diERBhRAReE. CnP

anti - t hr otidlopidnea @@t dopidogtel pl at el et agents, fibrinolytic agents,

t hronmbol ytics, lipid reducing agents, direct thronbin inhibitors, anti-Xa
inhibitors, antilla inhibitors, glycoprotein IIb/lIlla receptor inhibitors
and djgect thr i At @ $ | i e adm ni stered
in 5COdan nat i om Pﬁb{méhé (b:o Iégct?n dgsgﬁﬁ%%ﬁlef%laﬁgé%eccﬁug% bi val i rudi n,
hi rudin, buitaljefor adTglnaBtmtlpnatgalaruebann rﬂéA@Keradﬁrﬁmpmwpsasmnd aspirin,

GPl I b/ 1] hi bi t | Y12 t hi di
{1 ol opi of BAUPAIRI EFAERBHRG ArUd 6T camHaRiirs orq ABCBSREGIn 15 1 of mul at eq

into dosa%ahﬁw@utﬁ;‘é‘l B@@n@eﬁ%eﬁhﬂi@t@h S’FTtﬁtEcP”p;BOH%UI%K pragx)need thereof .
The processes and _equi pnment for preparing drug and carrier partl cles are

di scl osedGhenpealrimgiieesrsdindioioénbery, @@rﬁ@hgpbrm 1Ftn2Ed 9 (1984);1585- 1594

(1985 ;13 to 21-19
{1054y ro30uehar PRABREREERERRars LAt vel odaPup. BT 51, ' No. 6. pp.
813- 829( $33¢o743nshdbRBI e BrgmdeeeHixol ¥pn941p3 (999403 (1990). The anount
of conpound | ncorporated in the dosage fornms of the present invention may
generally vary from about 10%to about 90% by wei ght 20of the conposition
dependi ng upon |stration
period, e.g. ;arbgearﬁ@t?})g&p@p%g\bgﬂhg%bﬂdgﬁgg’gtﬁfhn%o%%{PﬁﬁS%q@ependl ng on
the dose pfesennmndodamyrWérell)bea@cﬁnmlaﬁwt ¢0% tmrlabmngm’sbyMelghte dosage

forms_can adm ni st er ed. endi n on the for mul ati on, conpound
W 1287 o P e SoTbs o AEPeTRS SPoR N BIorab bkt P GAUaN sRGLnb GlasegE

Furt her I i sition or a
phar mceu%?@lé@%@%g%(frﬁs %%@é Bbgrsﬁg?%s/%@ﬁglms ?@é tﬁés)[emél)n a met hod of
t her apy oDe@eaglmgsorstrwrdaseeoﬁnﬂmmomd dmlcdwhmebe adimirastebet yone3gThoee

i ti t t h ti t f i th
anut ace uPLiE s AgR Bt Gan BTG Merent e BermUBTan on o a
mamal i niHesmpbuhd aat ﬁ@%rabﬁmé ACtherfbrAfGfiah H@a&aw@ﬂ fle6l@838®0Mer m can be

adm nistered at any tinme of the day independently of the food taken in by
sai d 2mmmal . This invention also relates to a nethod of therapy or

admni stering 504 Bsda R BT ot de Rl R0 et ve
dose of aapharmaceutidat dbsage farashas descrissrhélegtbdidiesonuse in a mdihod
invention also relates to a pharmaceutical package suitable for commerci al

sal e corrppf tergPiaoceirgarsie of the herageoramiadanafdpabefher ei n, and
associated with said package witten matter non-limted as to whet her t he
10 dosage formcan be adm nistered with or w thout food. The

fol | 03@ ng f or nihistinventeoreaipd eslatesetoi a phatmaddutieabcdrypesitiomfar usetini nt ended
tolimt the scope, of the i nventi n any. wa MPLES Exanpl e 1:

Synt hesi s TETARPUIACHYTE AT Eop ST ESe Fal 036 IREOBE 101 ial BATEERY A NS 2o vias

Pr epar ed BrimBPhn tedNasfe R AharaabResd i a8 ShidAbeeTofficae™y Phony
Mul tiple Pepti de Synthesi zer (Mbdel SMPS-110) using software version 3.3.0.
Resin ( Noad&ymsféfRDat aay tirng, ofdpe dayiinaeeendenily ofrthe ‘é)odctazen mby sgid

substi tutl on t No. A33379) used for the synthesis of peptide am des was
a corrp05| Bol yet hyl ene gl ycol and 25pol ystyrene functionalized with an
acid-labile rmdl fied Rink am de |inker. Am no acids used in synthesis
cont ai ned Na-9- Fl uorenyl net hoxycar bonyl41( Fnoc) protection groups on the
C-termnus and the foll ow ng side-chain protecting groups: Arg(2,2,4,6,7-
30pent anet hyl di hydr obenzof uran- 5-sul fonyl, pbf), Asp(tertiary butoxy,

QBu), Asn(Trityl, Trt), An(Trt), Cys(Trt), Hs(Trt),

...... g =l £ 1 T~ \



Coupling reactions were carried out by m xi ng N-Met hyl pyrrolidinone (NW)
pre-swollen resin (0.1 mmole), a 5-fold nolar excess of Fnoc-amno acid in
DMF (2.5 wheoswmd3®ef ol d nol ar excess of hexafl uor ophosplraTaSeedBDes27evi t h a
10-fol d nol ar excess of N Methyl norpholine (NMM in DMVF 5 (2.5 nL) were
added, then coupled for over 45 m nutes. For Fnoc renoval, reactions were
i ncubated with a 20% Pi peri di ne/ DM solution for 2 mnutes. The sol ution
was then drai n?ﬁlsqﬁ%ﬁtfcﬁ‘ﬁélsg(?%%sq%ré méﬂl‘i‘édDUFth‘é@é‘rp)ﬁgldﬁl‘é ABsisignewdat ed for
18 m nutes. Reactions were then washed with NVP and su sequent am no acid
addi t i onshpeangman-bymas geanablbodyoinet cagpsisep adnraistering-tosaid badly coupl i ng

to 11e40, n39 9 niz2 9 nunber romth term nus, the
coupl i ng 8 %r@p\%f‘czé]ée%c@s tFﬁf%8¥e é"& %?ee%feaeabg%aqer he resin was
per f orgred cymipbgitiontosechided hefegavage program and incubation with 9 nL of a
cl eavage m xture conprising 15trifluoroacetic acid (TFA) (100 ni),

1, 2-ethanedithiol (EDT) (20.0 nlL), phenol (7.5 g), thioanisole (5 nl),
triisopropylsi %Etg f cl eaved
pepti de was trg_ﬁgﬁ g\glér-r#e@ r}%@%’%%;’f B%B%%{rr&%c;seod%?are%%é@gn%q&%hg;fo ube, and

t he pepti demwasrcial salemdrmmhg\htdonwhek etdudagetfben asddesetiped Reeein) xt ure was
centrifuged, and the ethyl ether was decanted fromthe 20 peptide. Ethyl

ether (405 PoRRGEIRIENT SEREDTRRRO8 M RSPt QBN 2ol PHEbgede and t he
et hyl 1@t hbs AR e B8 acHiFSorsl S SaPRGUagoa! Tresh ethyl ether,

vortexing, centrifugation decanting) were repeated two additi onal
times. The peptide was dried in vacuo to give 408 ng (92% vyield) of the

crude product 5 Peptide purifi atlon ned on a Waters

ot epar a1 ve. HPTBSdghquing (m e Eor Rramples IS E chBaneate gt (% 100" my)
was di 550|n‘f&%éd1tozl%§%e5gc@§§éftﬁeﬁﬁ%@lﬂft%‘h@tlﬁ%h Waye/ wat er containing 0.1%
TFA. The material injected onto two Vydac C-18 colums (10 mm 2.5 X 25
cm. After the 30injection, a gradient of 0-45%solvent B (solvent B = 80%
acetopitrile containing 0.1% TFA) ov i b.and 45-70% sol vent B over 60
mn h aflowrate of 6 nL/mn ms%ﬁﬂﬁ%to purify the peptide.
Fractions were coll ected and anal yzed by anal ytical RP-HPLC, MALDI -TOF M5,
and CE. The nost pure fractions were pooled and |yophilized to give 23 ny
of product. MALDI-TOF MS yiel ded nol ecul ar wei ght of the product to equal

4400. 5, W%é ,é@@%ll gﬁ'%éégﬁﬂ% ﬁ@ﬁfi&%oﬁtﬁf%‘e@%dg‘jl ﬁqcul ar weight for

C195F13261 Lyophi l i zati on was made
by flash freezing the liquid in an acetone dry ice bath for approxi mately

30 m tes r fr 5 roduct open. fl ask, was, covered

Wi t h I ter paigg 02%&@ th(ﬁg?%ﬁl"&l’ls Q%QBK@PQ'C‘@W%O tidgder high
vacuum dr ; eal ed

f or futur?ﬂQ%@“@‘%gﬁ@%ﬁ SRR ST APhURT NIRRT kb S Rl (Mot 73 0
Site di r eSIMIESNHE) hyingedcﬁhwarde/e&@rp&ﬁg%rResjn;(M@v@yreEGﬂ@ﬂ%mghom in
Scherme 1 was_achi e under t con | me 1

Nt byl AP GrTTaE ¢ TBey g0 STROK ke RRi ey AorRIE A RRENARS - ari de
(SEQ ID NﬂweZ%) th@sugo?-pépr@e Qﬁild’é&f\%%be&ﬂnﬁll_d)ﬁie ofodlyétByleheldhfeol BMENt i ve
pepti de was 20di ssolved in 1.0 nL water wenty mcroliters of 0.1M aqueous

N- et2fy| naplyshirere stionalizegouithl anragict |adhileInyodifee Rirkamidmlinges. gent |y

agitated at roomtenperature for 2 hours. The reaction m xtures were
purified on a Sunmt APS (Dionex, CA US A) HPLCfit with a VWdac C18 300

Angstrom ( 10XApfinonacideried iPayhewsis tdntalde8.Mg-0-col uim using the WO
2010/ 053990PCT/ US2009/ 063276 f ol | ow n? protocol shown in Table 6. End
Fr act i onsFluerendglethexysarboswh(fhaee) prptaqtion graues PR Grterminks aths pool ed

and 1 yophid gadwinkPlbE-RafPhioittingdBtpSigtd9 £pgst rom (10X250 mm)
30 pentamethyldihydrobenzofuran-5-sulfonyl, pbf), Asp(tertiary butoxy, OtBu),
Asn(Trityl, Trt), GIn(Trt), Cys(Trt), His(Trt), Lys(t-Butoxycarbonyl, Boc),
Ser(tertiary butyl, tBu) and Thr(tBu).
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Sol vent s:

A 0.1%TFA in Water B: 0.1% TFA with 80%Acetonitril e/ Wat er

uv:

(1) 214 nm (2) 280 nmFlow. 2.000 mMm/mn at 0.000 mn Gadient (%B) at
time: 4.WO0Qorma33®Pn0% 40. 000 mi n 100. 0% 60. 000 m n 100. eexAB2@0063276) 0. 0%
n 0.0% 5 Exanple 3: Conjugation of Peptide with | odoacetam de-PEG

| od t d | 20 kDa t hyl I h th
101 odoacet ant dEOUBINY FRASTORRYSSF COBRC Pit BY FVATG A HELPYT BN Fghe 1y
AR e RARNIBAPedth (SHONTAIS20116 Piibeehddbsf Hrmbagimgli I cat ion

sive reaction as shown in Scheme 2. The cysteine thiol acted as
a sel ect i aeidgoiDMF ¢2.5amnlaengeniold molarmqesa@ééeaaﬁmommah@ resul ting

75.000 m
al kal i ne
as an exc

derivativ
2010/ 0539

GBEDT b P LY RERIERS W B elBRatie Wty ih DIMED

TKFTL 33 DVEX BInMNLEN AdicaeN\ItRskbdiletiidisderary e UtSE@ driFrioe 28hobal,
Fﬁc-al flask, 25 r;%q;éiS 68 mmol 1er %MFSOie rtldecof %EQ ID NO 1

15 nL con
was added
PEG 20 io
Corp. was

reagHions tase 4agHD whﬁq@%dblpsng@e

a ter was a and |on

utporel@r 209mUiRS i ve)

FRESEIABIGad bith ABindd 13971289, YoM RRIBIMFWhs 2tlelaind NOP)

vortexed unti l

To a

al | sol i dincebateddios 48ImedtesT Redetons aedy trser whsloed \AﬁiﬁrﬂlMG’farrtyrl di ne was

added at

10

15

20

25

30

a sol utionmpH of about 8.91. After 2 hours, a 20 nL
subsequent amino acid additions performed by repeat of coupling steps. For

C-terminal coupling to lle40, GIn39, Asn19, Asn12, and Val9 numbered from
the N-terminus, the coupling steps were performed twice.

Peptide cleavage from the resin was performed using a two-hour
cleavage program and incubation with 9 mL of a cleavage mixture comprising
trifluoroacetic acid (TFA) (100 mL), 1,2-ethanedithiol (EDT) (20.0 mL), phenol
(7.5 g), thioanisole (5 mL), triisopropylsilane (TIS) (5 mL) and water (5 mL).
The solution of cleaved peptide was transferred to a 50-mL BD polypropylene
centrifuge tube, and the peptide was precipitated with cold ethyl ether (40
mL). The mixture was centrifuged, and the ethyl ether was decanted from the
peptide. Ethyl ether (40 mL) was added, the mixture was vortexed and
centrifuged, and the ethyl ether was decanted. These steps (addition of fresh
ethyl ether, vortexing, centrifugation, and decanting) were repeated two
additional times. The peptide was dried in vacuo to give 408 mg (92% vyield) of
the crude product.

Peptide purification was performed on a Waters preparative HPLC
system (Waters, MA, U.S.A.). The crude peptide (~100 mg) was dissolved in
20/30/50 acetic acid/acetonitrile/water containing 0.1% TFA. The material
injected onto two Vydac C-18 columns (10 mm, 2.5 x 25 cm). After the
injection, a gradient of 0-45% solvent B (solvent B = 80% acetonitrile
containing 0.1% TFA) over 5 min and 45-70% solvent B over 60 min with a
flow rate of 6 mL/min was utilized to purify the peptide. Fractions were
collected and analyzed by analytical RP-HPLC, MALDI-TOF MS, and CE. The

most pure fractions were pooled and lyophilized to give 23 mg of product.
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al i quot of sanple was renoved and anal yzed by reverse phase HPLC using a
Phenonenex C6-phenyl colum with 0.1% TFA/ acetonitrile as eluents. The
sanpl e shwoediosaroconpl ete reaction after 2 hours (FlI GPCTA)S2009he32r€act i on
15 m xture was purified directly by HPLC using a Phenonenex C6 phenyl 10 x

2ceton ¢ r MATbIFaF 36 3je ded Bidieqiaf e SRS miopdct s solipraolR ches. o
2-3nL (FI @hlclﬁ)s Ia@_k??%ﬁdrﬁﬁwefda?&ilbfé@lsmt%'bgla?%gm@r andH, %ﬂeméssg%@ ina 50

mL coni cal flask l1zed solid was diluted I n wat er and
re- | yophi #3222. byzmﬂbysd@gena&t@my Lyomhjlizdtioneas mage py ﬂ)@ﬁftfreeasg dh¢ uted to

| mg/ mL an bmtted, for ctrosco anal ysis (F The

aver age. wRTHN BN SERIPeUY B BATL BB RR BP0 TGS ATRELo%0G5 Dal ¢ on
due i rp patie prddubE imahpeaenek! wak tolbrd wmlginhepéa;iéreariaﬁﬁraeéﬂj yAger and the
conmpound appeared as a white anor phous solid. anpl e 4: Peqyl ati on of
Pepti de whidh \raoguﬁwﬁﬁe@%m@rs wﬂ@rhlgmvacws dﬂ_edpﬁﬂf’&}@ﬁd]b@ﬂ @feovachl 2.0 ny
-044n 2.5 mL water followed
by the i me h? M%n?%@éﬂr’agg dOH %‘8% anﬁﬁpgﬁ uFrgnall ei m de-derivatived

pol yet hyl ene gycols of varying nDIecuIar wei ght by usi ng the amobunts shown
in Table 7. Scherre 3 15 PEG reagent SH .

TKFTLSLDVE#H JHRNP OO SR NEAG M LEITHI) | D No: 29) o (SEQ I D
No: 8299 WO 2010/ 053990PCT/ U82009/ 063276 The reactl on mxture was gently
agltated at roomtenperature for 2 hours. Table 7 PEG Structure

PEG Mal em de I\/Wt{aId]m}:teﬁsﬂ?zr emylmalejra‘n@e ogpiog ofnaysiteing mgdidues earshawBUNBRI GHTO

VE-O20WA 1, 0.1 043, DRI ok AS8Y 1% SIREER IO G.R50MA 2.0y (048 el

Scheme 1
N-Ethylmaleimide

Ethyl—N S—— Ethyl—N

S-Peptide

(SEQ ID No:47)

SH

15 TKFTLSLDVPTNIMNLLFNIAKAKNLRCQAAANAHLMAQI-amide (SEQ ID No:29)

In a 2.5 mL polypropylene vial, 2.0 mg of the inventive peptide was
20 dissolved in 1.0 mL water. Twenty microliters of 0.1M aqueous N-
ethylmaleimide was then added immediately. The reaction was gently
agitated at room temperature for 2 hours. The reaction mixtures were purified
on a Summit APS (Dionex, CA, U.S.A.) HPLC fit with a Vydac C18 300
Angstrom, (10X250 mm; Grace Davison, IL, U.S.A.) column using the
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Li near 12 SUNBRI GHTO ME- 120MA 6.0 ng (0.49 nMl) Linear 20 SUNBRI GHTO
ME- 200MA 10.0 nmg (0.49 nMol) Linear 30 SUNBRI GHTO ME- 300MA 15.0 ng (0. 49
nMol ) Li nearot®s8YNBRI GHTO ME- 400MA 20.0 ng (0. 49 nhbl ) pBrarsetetc06
SUNBRI GHTO GL2- 800MA 40.0 ng (0.49 nMwol) Doubl e Ended Mal ei m de 20

SUNBRI GHTQ DE- 200MA 5. 0 (.0..49 n . _The reactjon m xtures were
out 11 o BHOHG AECHBEOD. BTEPIE BAEhdFeogtionsIwee SECLeth AabeEts ni | Su
C6- phenyl pi HPIADGSd 0@ $8HRGoRTpoBlRRNAMERBYNiliEdd. U. S A-) col urm using the
protocol of Table 8. Table 8 Colum: Phenomenex Gem ni 5u C6-phenyl 110
Angstrom (10X100 mm Solvents: A 0.1% TFA in Water B: 0.1% TFA with
80%\cetonl|.%[)iel g/ Water UV: (1) 214 nm (2) 280 nmFlow. 4.000 mM/mn at
0.000 nmin

Column: Vydac C18 300 Angstrom (10X250 mm)
Solvents: A: 0.1% TFA in Water
B: 0.1% TFA with 80%Acetonitrile/Water
uv: (1) 214 nm
(2) 280 nm
Flow: 2.000 ml/min at 0.000 min
Gradient (%B) at time:
4.000 min 0.0%
40.000 min 100.0%
60.000 min 100.0%
62.000 min 0.0%
75.000 min 0.0%

Example 3: Conjugation of Peptide with lodoacetamide-PEG

lodoacetamide-PEG, a linear 20 kDa polyethylene glycol chain with an
10 iodoacetamide terminus, and present in limiting quantities at slightly alkaline
pH with peptide of SEQ ID NO:29 resulted in cysteine modification as an
exclusive reaction as shown in Scheme 2. The cysteine thiol acted as a
selective point of attachment for the iodacetamide-PEG. The resulting
derivative alpha sulfahydrylacetamide linkage was achiral.
15
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Gadient (9B) at tinme: 2.500 mn 0.0%40.000 mn 70.0% 45.000 m n 100. 0%
52.000 mn 100.0% 54.000 nmn 0.0%60.000 m n End Exanple 5: CRHR2 and
CRHR1 AgomO2D10A58999ity - CAMP Assay 5 The CRHR2 amdT@TRRINY/0632061 St
activity of the CRH famly was characterized in two |lines of SK-N-MC (hurman
neur obl astoma) cells transfected 'tB ei ther the human CRHR2 or human CRHRL
in an adenosine 3',5'-cyclic monopRG8FAM€ (cAMP) assay. h-SOP (SEQ I D

NO 1) was 10 equipotent with h-UCN2 (SEQ I D NO 115) in this assay and shown
to be the nost selective CRHR2 agonist in the CRHfamly (FIG 2). The
concent r at lodnacetauidedtE G tragbos max{ mum ef f ect (A50) was 0.4 nM  Human CRHR1
(accessi on nunber X72304) or CRHR2|(accession 15 nunber U34587) were cl oned
i nt o pc DNAFAHZdEC@xiCelsGH.6mvil andstably transfected into SK-N-MC
cells by electroporation. Cell& wer dmj‘utai nedgida MEM W Earl's Salt with
10% FBS, 50 |.U. penicillin, 50 pg/m;$treptofycin, 2 nM L-glutamine, 1 nM
sodi um pyruvate and 0.1 mM nonessenti %I amyo acids, 600 jig/mM (418. Cells
were grown at 37C in 5% CO2 20 smere plated in 96-well tissue
culture dishes (Biocoat from BD Bi osci encei) overni ght at 50,000 cell/well.
Cells were washed with PBS then resuspended in DVEM F-12 wi t hout phenol

red, contai ni ng T TILSLDMPITSHY L NEHINANLR AN AIHBMRI-amidg §SEfe te No:29)

i ncubated with the peptides at 25concentrations ranging from1 pMto 10
i..LMfor 60 mn at 37 Cel sius. For subsequent eval uation of any antagoni sm
activity of those peptides that did not produce an agoni st response, the
peptides were pre-incubated at 10 i..LMfor 20 mn prior to the addition of
h-SOP for 60 min. Forskolin (10 il M, q)Tdi rect stimulant of adenylate

cycl ase, was used as positive control. [[The 30 assays were stopped by the
addition of 0.5 MHC and m xing by orhytal rotation for 2 h at 4 Cel sius.
To assess the WW%F%?%?H@W@HP%Wrﬂl ve\peptide at the CRHR2, an

intracel lul ar cAVP neasurenent test usingca, Fl asiCqjafated aptidact i ve assay
(Catal og No. Cus56088; Perkin Elnmer, MA, l) S.A) V(@EQngq{l@_y@%. 5Transfected
SK-N-MC cells were plated in 96-well Biocgat tissue culture dishes (BD

Bi osci ences, San Jose, CA, U S. A overnight at 50,000 cell/well. Cells were
first washed with PBS and then suspended Wth DVEM F-12 wit hout phenol red,
cont ai ni ng pM i BKBIUSHDWRTINIMRNALE RIAKAKN LBNDQAASN A peNAET-acedd s wer e
transferred into a 96-well flash plate coated 10with scintillant fluid.
Cells re incubated with peptides ranging fromlpMto 1 pM for 60 mn, at
37 Cel$ius. Forskolin at 10 pMwas used as positive control. After |igand

stimul ation, c%'aw'%ﬁ@ﬁéag?ma@e bhengilbs ingRoPH .@eé?@'@ptﬁﬁ%f@&'@d by

orbital rotation for 2 4 Celsius in order 'to rel ease I ntracell ul ar
CAMP i nt ol NO eddsiadded. Into thenadne flasind 40 ma(h.82Inwaskd .2 agr 8%l | ul ar cAWP

fer 96- [ .f] I d,wi scintill fluid
vas L1 AnSLELSbAA 2, 25oatei bl TR Qe 5080l MBGbS Lol LAl 1
conpet es Wyt (N@??%oﬁbﬁé@_ﬁd@éﬁm dPhInGF Aatdrovadadasd 'aﬁ@‘ﬂf}(e sértiggnerate a

standard curve, C ranging from2.5 to 250 20 pnoles/m was included in

the elper vomexed pntilmill|solidsmera slisaohnck d@ tha courtypsmdution, SOt pf | at i on

counter (PRer ki A) . by I i st

concent ragﬁéﬁbgﬁpﬁ@dee%%go g@é p\/lﬁe?]ceatqutfltg%y't 0 h26ﬁ€|l9| raezé)uré‘h on, see
fornul a beliquet ofsanglé&naishBatbvedi 4alpEthiay réefrsevbhase BBLLT doihga CA,
US A), to provide estinmates of agonist concentrat]on needed to generate

one- hal f RAgNABIENEYSRoRBENY|L9BIMN ¥ QA& Fhriarsioniklaps sluente) Thind Hill
sl ope ( ”F‘E%ﬂ%f@%\ﬁéé ne%Pc&rﬂb%t@Pébaétibﬂnaﬂe[r‘}]hdlfrst(iﬂft;.a%r."rﬁle rEQ&fgt ration
and E is the nmeasured effect.
15  mixture was purified directly by HPLC using a Phenomenex C6 phenyl 10 x

150 mm column. Eluents for purification were 0.1% TFA water and 80%

acetonitrile in 0.1 TFA water. Purifications were in sample batches of 2-3mL

(FIG. 1B). Purified fractions were combined and lyophilized in a 50 mL conical

flask. The lyophilized solid was diluted in 10 mL of water and re-lyophilized.

20 Approximately 1 mg of the final product was diluted to 1mg/mL and submitted
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30 a [Aril" E= [Ar51(,1 WO 2010/ 053990PCT/ US2009/ 063276 For di spl ay
purposes the nean fitted paraneter estimates were used to generate a single
E/ [ A] curwe stunssossuper i nposed on the nmean experi nment al PAAES20000620€ Y
estimates for agonists, pA50, are expressed as the negative |ogarithm of

the m dpopnt of eac curve a a} d ﬂtheir standard, error of 5
TeasUr ene mwpeqwgppwﬂ%@% 159t Rt Bbfacd VAGELST B o oo DRy

val ues wepgg@a {éa%&ﬁs&rwoﬁslztr @?N@mo@mafs% LS DMBARRIETH 0B tval ue from
t he correspondl ng h- SEQ ID NO 1) control pA50 value within the same

assay bat baterqg@eam\m\m Lﬁ—ﬂgtbbf theeP EGgpadrmesl anssthereongpawnd agpearedsquar e
root of the _sum of th uared SEM val ues of the h-SOP (SEQ ID NO 1) 10
control afid at\g@}e 88}%% ?)% val ues. Table 10: CRHR ant agoni st peptide -
anti - sjuvagi ne- 30 FHLLR KM EI EKQEK EKQQA ANNRL LLDTI-NH2 SV30 SEQ ID
NO 118 The CRHR2-nedi ated cCAMP response to h-SOP (SEQ ID NO 1) was 15
bl ocked by the sel ectl ve CRHR2 ant agoni st antl -sauvagi ne-30 (5v30, SEQ ID
NO 118 i E&gfh ' : 3 ‘ ), manner consi stent
W th surnou e presence of anti-
sauvagi ne- 30 vyi el ded a pA2 vaI ue of 7.82 for the corrpound of SEQ ID NO 1.
20 Table 10 TKFTL SLDVP TNI MN LLFNI AKAKN LRAQA AANAH LMAQ non- am dated
- SCR SEQ 1D NG 8% RRFRby SIGBlTerEhbl Bk ORI G nE Rl FPSV- N2
r-UCNL SEQ ID NO 114 | DVPI G LLQ L R ARAAR

10 was dissolved in 2.5 mL water foIIowed by the immediate addition of activated

and N-ethylmaleimide-derivatived polyethylene gycols of varying molecular

weight by using the amounts shown in Table 7.

Scheme 3

15
PEG reagent

0
Il
CH,0—(CH,CH,0),—CH,CH,CH,NHCCH,CH,—N -

SH

TKFTLSLDVPTNIMNLLFNIAKAKNLRCQAAANAHLMAQI-amide
(SEQ ID No:29)

0]
I
—_— CHzo—(CHonzo)n_CHononzNHCCHonZ—N

S-Peptide

(SEQ ID No:82)
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EQATT NARI L ARV-NH2 h-UCN2 SEQ I D NO 115 HPGSR |1 VLSL ARV-NH2 DVPI G LLQ L
LEQAR ARAAR EQATT NARIL h-SRP SEQ I D NGO 117 Human and rat peptides
(see TablwoX0jo/ose9e¢ used on the stimulation of h-CRHRL ®@CTHhSGRBIBE3276
transfected SK-N-MC cells in the cAMP flash plate assay. Peptides were

I ncubated for 1 hr at 37 Celsius. Curves were 25 cal cul ated using
non-|inear regmRgsbaticH mmw@!\lwgéﬁ@ﬁbg%tb@%{Fr@érﬁQéﬁ@e?étﬁFé’ﬁﬂrQ cal cul ation
in GaphPad Prism The so obtai ned pA50 val ues are shown in Table 11 in
addi tion heursiterature values. WD 2010/ 053990 Table 11

PCT/ US2009/ 063276 Receptor Published Pepti dePASO pA50 SEM Experi nent al
nHSEMa. Skable 7

PEG-Malemide
PEG Structure MW [kDa] NOF Corp. Catalog No. Amount [mg]
Linear 2 SUNBRIGHT® ME-020MA | 1.0 mg (0.49 nMol)
Linear 5 SUNBRIGHT® ME-050MA | 2.0 mg (0.49 nMol)
Linear 12 SUNBRIGHT® ME-120MA | 6.0 mg (0.49 nMol)
Linear 20 SUNBRIGHT® ME-200MA | 10.0 mg (0.49 nMol)
Linear 30 SUNBRIGHT® ME-300MA | 15.0 mg (0.49 nMol)
Linear 40 SUNBRIGHT® ME-400MA | 20.0 mg (0.49 nMol)
Branched 80 SUNBRIGHT® GL2-800MA | 40.0 mg (0.49 nMol)
Double Ended 20 SUNBRIGHT® DE-200MA | 5.0 mg (0.49 nMol)
Maleimide
5
The reaction mixtures were purified on a Summit APS (Dionex, CA,
U.S.A.) HPLC fit with a Gemini 5u C6-phenyl 110 Angstrom (10X100 mm;
Phenomenex, CA, U.S.A.) column using the protocol of Table 8.
10
Table 8
Phenomenex Gemini 5u C6-phenyl
Column:
110 Angstrom (10X100 mm)
Solvents: A: 0.1% TFA in Water
B: 0.1% TFA with 80%Acetonitrile/\Water
uv: (1) 214 nm
(2) 280 nm
Flow: 4.000 ml/min at 0.000 min
Gradient (%B) at time:
2.500 min 0.0%
40.000 min 70.0%
45.000 min 100.0%
52.000 min 100.0%
54.000 min 0.0%
60.000 min End
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n CRHRL r-UCN 19.82 1 9.19 0.07 1.15 0.19 99.61 3.28 12 CRHR1L 3 h-SRP>7
6.34 0.03 1.61 0.15 NA 20 CRHR1L 3 h-SRP>7 6.2 0.04 1.33 0.17 NA 11 CRHR1
3 h- SRP>WO0aoads560903 PCT/US2009/063276

Example 5: CRHR2 and CRHR1 Agonist Activity — cAMP Assay

The CRHR2 and CRHR1 agonist activity of the CRH family was
characterized in two lines of SK-N-MC (human neuroblastoma) cells
transfected with either the human CRHR2 or human CRHR1 in an adenosine
3',5’-cyclic monophosphate (CAMP) assay. h-SCP (SEQ ID NO:1) was

10  equipotent with h-UCN2 (SEQ ID NO:115) in this assay and shown to be the
most selective CRHR2 agonist in the CRH family (FIG. 2). The concentration

required for 50% maximum effect (Asg) was 0.4 nM.

Human CRHR1 (accession number X72304) or CRHR2 (accession
15  number U34587) were cloned into pcDNA3.1/Zeo expression vector and
stably transfected into SK-N-MC cells by electroporation. Cells were
maintained in MEM w/Earl's Salt with 10% FBS, 50 I.U. penicillin, 50 pg/ml
streptomycin, 2 mM L-glutamine, 1 mM sodium pyruvate and 0.1 mM non-
essential amino acids, 600 ug/ml G418. Cells were grown at 37°C in 5% CO;,
20
Cells were plated in 96-well tissue culture dishes (Biocoat from BD
Biosciences) overnight at 50,000 cell/well. Cells were washed with PBS then
resuspended in DMEM F-12 without phenol red, containing 10 uM
isobutylmethylxanthine (IBMX). Cells were incubated with the peptides at
25 concentrations ranging from 1 pM to 10 uM for 60 min at 37° Celsius. For
subsequent evaluation of any antagonism activity of those peptides that did
not produce an agonist response, the peptides were pre-incubated at 10 uM
for 20 min prior to the addition of h-SCP for 60 min. Forskolin (10 uM), a
direct stimulant of adenylate cyclase, was used as positive control. The
30 assays were stopped by the addition of 0.5 M HCI and mixing by orbital
rotation for 2 h at 4° Celsius.
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1.26 013 NA 17 CRHRL h-UCN2 6.02 0.02 1.69 0.18 NA 15 CRHRL h- UCN3

CRHR1L h-SOP <5 CRHR2 r-UCN 110.06 2 9.08

10

15

20

25

30

WO 2010/053990 PCT/US2009/063276

To assess the activity of the inventive peptide at the CRHR2, an
intracellular CAMP measurement test using a Flash plate radioactive assay
(Catalog No. Cus56088; Perkin EImer, MA, U.S.A.) was employed.

Transfected SK-N-MC cells were plated in 96-well Biocoat tissue
culture dishes (BD Biosciences, San Jose, CA, U.S.A) overnight at 50,000
cell/well. Cells were first washed with PBS and then suspended with
DMEM/F-12 without phenol red, containing uM isobutylmethylxanthine
(IBMX). Suspended cells were transferred into a 96-well flash plate coated
with scintillant fluid. Cells were incubated with peptides ranging from 1pM to 1
MM, for 60 min, at 37° Celsius. Forskolin at 10 uM was used as positive
control. After ligand stimulation, cells were lysed by the addition of 0.5M HCI
and mixed by orbital rotation for 2 h at 4° Celsius in order to release
intracellular cCAMP into the media.

Media containing released intracellular cAMP was transferred to a 96-
well flash plate coated with scintillant fluid containing an anti-cAMP antibody.
In this assay, intracellular cAMP competes with '2%|_labeled cAMP binding to
the antibody. To generate a standard curve, cAMP ranging from 2.5 to 250
pmoles/ml was included in the experiment. ['#’I]-cAMP was measured on a

TopCount scintillation counter (Perkin ElImer, MA, U.S.A).

Individual agonist concentration-response curve data were fitted to the
Hill equation, see formula below, using GraphPad Prism (Graphpad Software,
La Jolla, CA, U.S.A.), to provide estimates of agonist concentration needed to
generate one-half maximal response (Aso), and the maximal asymptote (o)
and Hill slope (ny) parameters. In this equation, [A] is the agonist
concentration and E is the measured effect:

__a-[4]"
[A]sg +[41™

50

<5



0.05 1.07 0.11 110.5 2.49 12 CRHR2 h-UCN2 937 2/ 9.12 5 8.04 0.05 0.9 0.09
114.7 2.89 16 CRHR2 h-UCN39.92 2 h-SOP- 94 9.26 0.05 1.02 0.11 101.8 2.18
12 CRHR2 WO3RP®/053%90 9.41 0.06 0.99 0.12 99.31 2.69 16 CRERAISRSOR32704

For display purposes the mean fitted parameter estimates were used to
generate a single E/[A] curve shown superimposed on the mean experimental
data. Potency estimates for agonists, pAsg, are expressed as the negative
logarithm of the midpoint of each curve and listed with their standard error of

5 measurement (SEM). Logarithm base 10 of the agonist dose ratio (Log DR)
values were calculated by subtraction of the test compound pAsy value from
the corresponding h-SCP (SEQ ID NO:1) control pAsg value within the same
assay batch. The SEM values of the Log DR values are given by the square
root of the sum of the squared SEM values of the h-SCP (SEQ ID NO:1)

10  control and test compound pAso values.

Table 10: CRHR antagonist peptide — anti-sauvagine-30

| FHLLR KMIEI EKQEK EKQQA ANNRL LLDTI-NH, | SV30 | SEQ ID NO:118 |

The CRHR2-mediated cAMP response to h-SCP (SEQ ID NO:1) was
15  blocked by the selective CRHR2 antagonist, anti-sauvagine-30 (SV30, SEQ
ID NO:118 listed in Table 9), in a concentration-dependent manner consistent
with surmountable competitive antagonism (FIG. 3). The presence of anti-
sauvagine-30 yielded a pA; value of 7.82 for the compound of SEQ ID NO:1.

20 Table 10
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI non- SEQ ID NO:113
amidated
h-SCP
DDPPL SIDLT FHLLR TLLEL ARTQS QRERA EQNRI IFDSV-NH, | r—-UCN1 SEQ ID NO:114
IVLSL DVPIG LLQIL LEQAR ARAAR EQATT NARIL ARV-NH, h-UCN2 SEQ ID NO:115
HPGSR IVLSL DVPIG LLQIL LEQAR ARAAR EQATT NARIL h-SRP SEQ ID NO:117
ARV-NH,

Human and rat peptides (see Table 10) were used on the stimulation of
h-CRHR1 or h-CRHR2 transfected SK-N-MC cells in the cAMP flash plate
assay. Peptides were incubated for 1 hr at 37° Celsius. Curves were

25 calculated using non-linear regression sigmoidal concentration-response
analysis calculation in GraphPad Prism. The so obtained pAso values are
shown in Table 11 in addition to literature values.
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9.32 0.05 1.08 0.11 113.5 2.3 16 CRHR2 h-SOP- 94 9.15 0.03 1.04 0.06 97.53

1.29 32 CRHR2 h-SOP- 94 9.36 0.04 1.39 0.05 116.1 2.59 20 CRHR2 9. 39
0.02 1.55v0.200/B3998 1. 31 30 CRHR2 PCT/US2009/063276
Table 11
Published Experimental

Receptor Peptide pPAso PAsy, SEM ny SEM o,.c SEM n
CRHR1 r-UCN1  9.82° 919 007 115 019 99.61 328 12
CRHR1 hSRP  >7° 6.34 003 1.61 015 NA 20
CRHR1 hSRP  >7° 62 004 1.33 017 NA 11
CRHR1 hSRP  >7° 6.28 003 1.26 013 NA 17
CRHR1  h-UCN2 6.02 002 1.69 018 NA 15
CRHR1 h-UCN3 <5

CRHR1  h-SCP <5

CRHR2 r-UCN1 10062  9.08 005 1.07 011 1105 249 12
CRHR2 h-UCN2937%912° 804 005 09 009 1147 289 16
CRHR2 h-UCN3 9922 926 005 1.02 011 101.8 218 12
CRHR2 h-SCP  ~9* 941 006 099 012 9931 269 16
CRHR2 hSRP  ~g* 932 005 108 011 1135 23 16
CRHR2 h-SCP  ~g* 915 003 1.04 006 9753 129 32
CRHR2 h-SCP  ~9* 936 004 139 005 1161 259 20
CRHR2 h-SCP  ~g* 939 002 155 012 982 131 30
CRHR2 h-UCN2937%912°% 922 004 072 005 1289 295 40
CRHR2 hSRP  ~g* 958 005 1.06 013 1087 248 25
CRHR2 hSRP  ~g* 923 003 099 006 9856 142 36

Data in italic represents potency approximations; NA = data not available due to low potency
and limited peptide supply; values from published data were obtained with the author’s in-
house synthesized peptides used for cAMP stimulation of the following transfected systems:
5 ' h-CRHR1 or * m-CRHR2b transfected CHO-K1 cells (Lewis, K. et al., 2001, PNAS, vol. 98,
Ep. 7570-5);
h-CRHR1 or * h-CRHR2b transfected HEK-293 cells, approximated values from

concentration response curves (Hsu, S.Y. et al., 2001, Nat. Med., vol. 7, pp. 605-11);

10 > m-CRHR2b transfected HEK-293 cells (Brauns, O. et al., 2002, Peptides, vol. 23, pp. 881-
888).

The effects of amidation of the C terminal domain of h-SCP on agonist
activity, in terms of potency and/or intrinsic activity, were investigated, since
15  recombinant non-amidated peptide libraries would be difficult to assay in the
CRHR2 transfected SK-N-MC cells.

To investigate the peptide agonist activity contribution of different
amino acids, several modified peptides were synthesized, starting with 1-7
20 deletions within the N-terminal sequence. Each peptide was dissolved in
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h-UCN2 9.37 2/ 9.12 5 9.22 0.04 0.72 0.05 128.9 2.95 40 CRHR2 h-SRP- 94
h-SRP- 94 9.58 0.05 1.06 0.13 108.7 2.48 25 CRHR2 9.23 0.03 0.99 0.06
98.56 1.4M202610/3319a in italic represents potency approxPCriliSe09/ 06392 = dat a
not avail able due to | ow potency and limted peptide supply; values from

bl hed dat bt t s, in- h d
Do | e wet e G rietiots bhs o dLSPted Brrendarr S EE0E s 51
h- CRHRL og2 QQ%’MHZ uﬁ raﬁ&éét@fétedo%é’i&s cel ﬁdéé%éthd@«ec%ut%nl 2001,

PNAS, vol. 98 pp. -5); h-CRHR1 or 4 h- b transfected HEK-293
cells, appnoa,uommddawofdé@ erxp@mmhmctdmtedmrﬁprorﬂsQCAMR/essqmu, S.Y. et
al ., 2001 ﬁlat vol. 7, pp. 605-11); 5 m CRHR2b transfected HEK-293
cells (BrQH et “al | , 2002, Peptides, vol. 23, pp. 881- 10888).

All peptides that produced cAMP in h-CRHR2 transfected SK-N-MC
cells, achieved similar maximum responses within each experimental
replicate. However the maximal response to h-SCP (SEQ ID NO:1) did vary
between daily replicates, so the data were normalized to the maximum

10 response to h-SCP obtained within each replication. Data were then
combined from 3-5 replicate experiments for final calculation of the agonist
concentration-effect curve parameters (FIG. 4). The pAsy values obtained are

summarized in Table 12.

15 Non-amidated h-SCP (SEQ ID NO:113) was approximately 200-fold
less potent than the amidated parent peptide although the maximum response
was indistinguishable. In one batch the parent 40 amino acid h-SCP peptide
(SEQ ID NO:1) produced a pAso value of 9.41 + 0.03. Terminal amidation
while important for potency is not essential and a fully defined concentration-

20 effect curve was obtained with the non-amidated peptide with the same

maximum response as the amidated parent peptide.

One amino acid deletion (SEQ ID NO:107) had no significant effect in

potency (pAso 9.24 + 0.05), while the deletion of three (SEQ ID NO:108) and

25 four (SEQ ID NO:109) amino acids resulted in a progressive reduction in pAsg
values (8.49 + 0.08 and 7.33 + 0.9), respectively, and also listed in Table 12.
The deletion of five or more amino acids (SEQ ID NO:110, SEQ ID NO:111
and SEQ ID NO:112) resulted in complete loss of agonist activity (FIG. 4).
Accordingly, the latter three peptides were tested as antagonists of h-SCP at

30 a concentration of 10 uM (FIG. 5). None of the peptides had a significant
effect on the h-SCP concentration-effect curve indicating that the peptides not
only had no detectable intrinsic efficacy, but also no significant receptor

occupancy, i.e. affinity less than 10 uM.
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The effects of am dation of the C term nal domain of h-SOP on agoni st
activity, in terns of potency and/or intrinsic activity, were investigated,
si nce 15rwoantywo3aeyd non- ani dat ed peptide |ibraries woul #Charsdéobidszaét to
assay in the CRHR2 transfected SK-N-MC cel | s. To investigate the
pepti de agoni st activity contribution of different am no acids, several
nodi fied peptides were synthesized, starting with 1-7 20del etions within
the N-term nal hﬁt‘éﬁ%ﬁﬁﬁ%or‘r@ﬁﬂel@%@hé6?4%%&'e3é‘?rﬁ|n‘6%’cld§on‘f°ﬁS@P at stock
concentrations of 1 mMand stored in Eppendorf tubes (Catal og No.
022364111pequerde aftest sheapeptide pme@pusPermﬁa wigh onerte feuraamigoeaaid onl y once,
on the da the.experinent, and.diluted further t he cAVP assay buffer
5 teBliohe Bl kT Res B bR h e ikl plfifin sk

cells,s acwhﬂwépﬁu@g hath dertionsMBfIfRBRAMEER Ainy- AcRRGBSEXSEN dRpte
replicate. However the maximal response to h-SCP SSEQ ID NO 1) did vary
bet ween dlgssyfragpnist actty and t&t@pﬁmaﬁlw KaothaM)z ddnetlater easnaxi mum

10r esponse tot dSDCPSeeabtal ned w thin ﬁ ﬁ re Ilca i on. ﬁa %E t hen

combi ned FFRYWH'S P ARECERYR TIN5 £EF y%%P8 PAYFOR"IF the

agoni st coTNNtIERIH, RJ etfRC 008! PepIPs A VB, QVS ppFi €96 4}313 RhdeAhE val ues
obt ai ned are summarized in Table 12. 15Non-am dat ed h- S SEQ I D NG 113)
was appr ofeieipes preglosedp dhe e8rseiBee AMINPARIG $RYINenindRasdiPparedthept i de
al t hoygh e was indistinguishable. In one batch the

par enl{tg405§%rgg)ggﬁfdﬁ]é1o%§w%eptl de (SEQ ID NO 1) produced a pA50 val ue of
9.41 0.03. Termnal amdation while inportant for potency is not essenti al

and a fully defiped concentration- 20 effect curve was obtained with the
non-am i dat ed E@BIQH% with the same maxi mum response as the am dated parent

pepti de. One oaCTuueretTon \SEQ'FB-NO'TG'_I")_HHU no significant
effect in potency %B 4 QeMd) V\/ﬂlééht he del egggn pf three (SEQ ID
NO 108) and 25 four'ﬂ{1 2 n a progressive

reduction in pASo vallues 34! 49008 0818nd04! 3398689 I- PesBectively, and al so
listed in Table 12. ifhe deiceti oneof 1.07 veomB nooe4ansAe aei ds (SEQ 1D

NG 110, SEQ ID NG 11 and Ql 2) suI | ete | oss of

agoni st activity (FI é7 Acc81|88| nlﬁj?j Pllu Heg Eﬁ?eggpeptl des were
tested as ant agoni st1$)80f 314SSCP0@B 3082 cooqent r1a@30n5o5 JqQ i.IM(FIG 5).
None of the peptides had a significant effect on the

concent rati on- ef f ect'%ur ve34 ndP@%tl%ﬁt h&0t héo%@ptpa@s 1ﬁot only had no
detectable intrinsicqeffi ggcy, but al so no significant ri@ceptor occupancy,
i.e. affinity less than 10 il M N-term nal dormain deletions of 4 or
nmore anmino aci ds on H1SOPN&equence affect the peptide pdency. Peptides
with one to four amme-acihg deletions of the N-term nal gomain had
progressive reduct el oitiymmbihti—p o pittlas—wi-th—aal et i ONs of five or
nore am no- acids rBEUFIOIESRORYMpl ete | oss of agonist activity and
receptor affinity (KA >10 ilM. The | ater was expected, based on a previous
report of a simlar analysis performed on hUCN2 (Isfort, R J. et al., 2006,
Peptithes, vol. FHﬁtherpporelﬂ%eﬁ@dt@)afcys’stem mbeatidel Btetbpsnalegnideose to the

conserved ami no-acid serjne in 05|t| on 6 and the 1l0aspartic acid in
posi ti on §aPRAA8 @d pegylation og@; Nge agasigt activity was investigated.

Control pAsp of h-SCP (SEQ ID NO:1) varied for the various assay batches

from 9.47 to 9.74 with SEM of 0.03 to 0.11. Again, several modified peptides

were synthesized according to the above Schemes, and the assay results for
20 these peptides are listed in Table 13.
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SEMnH SEM a -max SEMn 1 9.41 0.04 1.18 0.11 98.68 1.59 22 113 7.10 0. 06
1.07 0.13 107.4 5.45 18 107 9.25 0.05 1.07 0.12 111.3 2.52 9 108 8.49 0.08

0.82 0. 10w0(6103550905 12 109 PCT/US2009/063276
Table 13
SEN%_'D pAs,  SEM "°[%I']3R SEM SEN%_'D pAs,  SEM "°[%I']3R SEM
2 897 002 072 003 55  ~7.93 161
3 897 003 072 003 56 ~7.20 ~2.34
4 865  0.06 103 007 57  ~7.64 ~1.90
5 893 004 076 005 58 ~7.14 ~2.40
6 9.07 004 061 0.05 59 ~7.22 ~2.32
7 760 009 208 010 60  ~6.32 >3.22
8  ~6.82 2.86 61  ~6.22 >3.32
9 780  0.06 189 007 62  ~6.06 >3.48
10 828 008 130 0.09 63  ~7.45 ~2.12
11 876 006 08 007 64  ~6.98 ~2.59
12 786 0.0 172 011 65  ~6.82 ~275
13 959 004  -001 006 66 8.31 0.04 126 0.05
14 ~734 >2 67  ~6.35 >3
15 868 004 090  0.06 68  ~6.96 ~2.61
16 893 003 076 003 69 745 005 209 005
17 950 007 0.2 1.02 70 ~7.34 ~2.07
18 841 0.09 1.11 172 71 ~735 ~2.26
19 801 0.04 167 0.04 72 804 004 150  0.04
20 900 008 052 074 73 829 010 1.11 0.18
21 875 006 077 144 74 ~733 ~2.28
22 917 004 052  0.04 75 824  0.06 130  0.06
23 855 003 113 0.04 76 684 009 270  0.09
24 894 003 074 003 77 827 005 127 0.05
25 917 008 035 251 78 ~7.89 ~152
26 944 004 008 258 79 850 012 1.11 0.15
27 876 010 076 261 80 760 010 175 0.5
28 936 007 016  0.09 81 783 0.03 182 0.07
29 947 006 000  0.07 82 840 015 112 0.19
30 840 005 128 0.05 83 7.91 0.05 163 0.5
31 802 008 161 0.09 84 ~6.82 ~2.84
32 941 005 011 2.80 85 8.51 0.08 089 0417
33 907 006 045 283 86 879 012 082 0.5
34 ~6.32 >3.19 87  ~6.00 >3.68
3 893 006 070 007 88 812  0.03 155  0.04
3 910 007 042 288 89 848 008 098 014
37 858  0.10 105 0.1 90  ~7.49 ~217
38 ~6.67 >2.95 91 ~6.23 >3.43
39 9.21 0.04 041 0.06 92 812  0.03 155  0.04
40 908 004 055  0.06 93 820 004 147 0.04
4 745 027 207 294 94 ~7.00 >2.39
95 931 012 043 014 42  ~175 ~172
9% 874 011 1 0.13 43 979 004  -032 005
97  ~9.00 ~0.74 44 ~75 ~1.97
98 950 010 018  0.13 45 9.48 005  -0.01 006
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7.34 0.09 0.74 0.10 109.6 6.16 12 110 NR 12 111 NR 12 112 NR
12 NR = no response 15Furthernore, the effects of cysteine nmutation,

N- et hyl mavei2mods3wappi ng, and pegyl ati on on the pepti dePagarse@w/ 06206 vity
was investigated. Control pA50 of h-SOP (SEQ ID NOl) varied for the

vari ous assay batches from9.47 to 9.74 wwth SEMof 0.03 to 0.11. Again,
several Hodi f$& pe Q des \lgef}e S %ﬂ%em 78d acldPdi ng 09% t he %4bove0§ herres
and t hel@&says ?‘bsul t0507f or Zot heseoﬂept i d@s ar 99 st e@to‘i3 n TabPe 13007 wo
2010/ 053900 7.84 0.13 1.9 0.15 9.44 0.05 0.03 0.06

49 9.36 0.06 0.1 0.07

50 9.48 0.06 -0.01 0.07

51 8.79 0.04 0.68 0.05

52 9.42 0.04 0.05 0.05

53 ~7.25 ~2.22

54 9.55 0.04 -0.08 0.05

Results exemplifying the activity profile of various modifications of the
inventive peptide are shown in the Table 14 including stresscopin (h-SCP)

5 peptide, urocortin 2 (h-UCN2), and h-SCP-IA-PEG peptide (SEQ ID NO:102),
with h-SCP-1A-PEG being a peptide having the SCP sequence with a cysteine
substitution in position 28 as set forth in SEQ ID NO:29 and a PEG polymer
linked via an acetamide (lA) linker to the cysteine in position 28. The data are
the mean +SEM of one to three replicates and are expressed as the % of the

10  maximum response obtained to h-SCP within each replicate experiment.

Table 14
S';% D oA,  SEM Ny SEM ma SEM n
1 940  0.02 1.26 0.08 100.1 1.11 28
115 951  0.02 1.34 0.09 116.9 1.33 24
102 815  0.02 1.05 0.05 111.1 1.95 32

The h-SCP-IA-PEG peptide was also incubated in the presence of 100
15 nM anti-sauvagine-30 a selective competitive antagonist of h-CRHR2
receptor, resulting in a rightward shift in the h-SCP-1A-PEG peptide
concentration-response curve with corresponding pAsp approximate value of

6.89, when maximal response was constrained to 100 %.

20 Example 6: CRHR1 and CRHR?2 Radioligand Binding Activity

The binding profile of h-SCP (SEQ ID NO:1) at CRHR2 was
determined in radioligand binding studies in a membrane preparation of SK-N-
MC cells stably transfected with human CRHR2 using [125I]-anti-sauvagine-30
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PCT/ US2009/ 063276 99 8.94 0.1 0.8 0.12 46 9.43 0.05 0.04 0.06 100 8.64 0.07
1.1 0.1 47 9.5 0.06 -0.03 0.07 101 7.84 0.13 1.9 0.15 48 9.44 0.05 0.03
0. 06 WO 2010/053990 PCT/US2009/063276

as the radiolabel. The cells were harvested by cell scraping and resulting
pellets immediately frozen at —80° Celsius (approximately 50 x 10°

cells/pellet).

5 Frozen cell pellets were defrosted on ice in 15 ml of assay buffer that
was composed of 10 mM HEPES, 130 mM NaCl, 4.7 mM KCI, 5 mM MgCla,
and 0.089 mM bacitracin at pH 7.2 and 21+£3° Celsius. The solution was then
homogenized with a Polytron tissue grinder at a setting of 10 and 7x3s
(Brinkmann Instruments, Westbury, NY). The homogenate was centrifuged at

10  4° Celsius at 800 x g for 5 min with the pellet being discarded. The
supernatant was re-centrifuged at 26,892 x g for 25 min at 4° Celsius with the
final pellet being re-suspended in assay buffer. All binding assays were
conducted in 96-well Multiscreen GF/B filter plates (Millipore, Billericay, MA,
U.S.A.) that were pre-soaked in assay buffer with 0.3% PEI for 1 hour. For

15  competition studies, cell membranes of 45 ul volume were incubated with
either 60 pM ['?°[]-anti-sauvagine-30 in 50 pl volume for the CRHR2 assay or
with ['#1]-(Tyr%)-sauvagine for the CRHR1 assay in the presence of 15 pul of
competing ligand for 120 min having a total volume of 150 ul. Nonspecific
binding was determined by inclusion of 1 uM of r-UCN1 (SEQ ID NO:114).

20 The bound radioactivity was separated by filtration using a Multiscreen Resist
manifold (Millipore Corp., Billerica, MA, U.S.A). The filters were washed three
times with ice-cold PBS at pH 7.5 and radioactivity retained on the filters was
quantified by its liquid scintillation measured by a TopCount counter (Packard
BioScience, Boston, MA, U.S.A). All experiments were performed in triplicate.

25

Data from individual competition curves were expressed as the
percentage of specific ['*I]-anti-sauvagine-30 or ['**[]-(Tyr®)-sauvagine
binding (B) within each experiment. These data were then analyzed using a
four-parameter logistic using GraphPad Prism with the upper (amax) and lower

30 (amin) asymptotes weighted to 100% and 0%, respectively, by including these
values two log units above and below the lowest and highest concentrations
of the competitor, respectively:

A +(a, . —«a

max min

T 14100 s (D)
o7



49 9.36 0.06 0.11 0.07 50 9.48 0.06 -0.01 0.07 51 8.79 0.04 0.68
0. 05 52 9.42 0.04 0.05 0.05
WO 2010/053990 PCT/US2009/063276

The competition curve obtained with h-SCP (SEQ ID NO:1) was
5 Dbiphasic. This indicated a high and low affinity receptor binding state

characterized by a high negative logarithm of the concentration at 50%
inhibition (plICsg) and a low plCs of 6.6. The high-affinity site binding was
shown to be inhibited by 100 uM guanosine 5'-O-[gamma-thio]triphosphate
(GTPyS). In contrast, h-UCN2 (SEQ ID No. 115) exhibited only high affinity

10  binding suggesting that h-UCN2 behaved as an agonist with higher intrinsic
efficacy than h-SCP (SEQ ID NO:1) in the assay. pK values resulting from
this data analysis are shown in Table 15.

Table 15
Receptor
CRHR1 CRHR2
SEQId pK Ny pPK, Ny
No.
1 4.6+0.28 1.16+0.65 5.71+0.04 1.00+0.04
114 8.69+0.15 0.91+0.27 8.51+0.05 1.194+0.14
115 ND 7.74+0.05 1.2840.15
116 4.96+1.69 0.79+1.21 6.49+0.07 0.68+0.08
117 ND 7.57+0.04 1.26+0.14
118 5.81+0.20 1.00+0.49 7.78+0.05 1.15+0.12
15 ND = Not detectable

Example 7: Vascular Smooth Muscle Relaxation - Rat Aortic Rings

The ability of h-SCP (SEQ ID NO:1) to relax vascular smooth muscle
20 was examined in isolated, rat aortic rings pre-contracted with phenylephrine
(PE) (see FIG. 6). This peptide (SEQ ID NO:1) produced concentration-
dependent relaxation with a pAsg of 6.05+0.12, but was 10-fold less potent
than h-UCN2 (SEQ ID NO:115) having a pAsp of 7.01+0.13. The responses
caused by h-SCP (SEQ ID NO:1) were inhibited by anti-sauvagine-30 (SEQ
25 ID NO:118).
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53 -7.25 -2.22 54 9.55 0.04 -0.08 0.05 Resul ts exenplifying
the activity profile of various nodifications of the inventive peptide are
shown i n wbheoialsb®o14 i ncl udi ng stresscopin (h-SOP) 5pepCiras2000063206tin 2
(h-UCN2), and h-SOP-1 A- PEG peptide (SEQ ID NG 102), with h-SOP-1A-PEG bei ng
a peptide having the SOP sequence with a cysteine substitution in position
28 as set forth in SEQ ID NO 29 and a PEG polyner |inked via an acetam de

(I'A) 1inkekapd BECEMHbRASRIdrTRABEHOAtIGBIN EB%té@R%bﬁft?—léd?? mean +SEM of
one to three replircates and are expressed as € 10 maxi num
response obtained to h-SOP within each repli cate exper| ment. Table 14

No. pASOSEM | HSENBIRASEM . s fs£ & RB: ) 4n8a 5t P, torRfeddP O 5

0.02
5 (LV) contraction, and vascular tone was assessed in a retrograde-perfused

Langendorff rabbit heart assay. A bolus of a placebo-like control vehicle or h-
SCP (SEQ ID NO:1) was administered directly into the perfusion block. h-SCP
(SEQ ID NO:1) produced concentration-dependent increases in heart rate and
left ventricular developed pressure (dP/dtmax) and a corresponding decrease
10  in coronary perfusion pressure (CPP) at a concentration for 50% response
equal to 52 nM, 9.9 nM, and 46 nM, respectively (FIG. 7), while no response

was observed in case of the control vehicle.

While the foregoing specification teaches the principles of the present
15  invention, with examples provided for the purpose of illustration, it will be
understood that the practice of the invention encompasses all of the usual
variations, adaptations and/or modifications as come within the scope of the

following claims and their equivalents.

20
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1.34 0.09 116.9 1.33 24 102 8.15 0.02 1.05 0.05 111.1 1.95 32 The

h- SOP- | A- PEG pepti de was al so incubated in the presence of 100 15nM

ant i - sauwaQi2oe/@Bv9a sel ective conpetitive antagoni st of POTQERRR2/062C€pt Or ,
resulting in a rightward shift in the h-SOP-1A-PEG pepti de
concentrahiLza-!rgesponse curve with correspondi ng pA50 approxi mate val ue of
6. 89, whe | response was constrained to 100 % 20 Exanple 6: CRHR1
and CRHR2 Radi oligand Bi nding Activity The binding profile of h-SOP
(SEQ ID NO 1) at CRHR2 was determned in radioligand binding studies in a
menbr ane pr epabédtohcl@imeris MC cells stably transfected with human CRHR2
using [1251]-anti-sauvagi ne-30 as the radiolabel. The cells were harvested
by cell scraping and resulting pellets inmmediately frozen at -80 Cel sius
(appr oxi mat el y150 XA%tm@IHaa/rigab%@rﬁ&t adtvitpZewark! dortedttaihen wer e def r ost ed
onice in 15 m of assay buffer that was conposed of 10 nM HEPES, 130 mM
NaCl, 4. 7reiRa¥ay hogmane neegnior Wﬁ@%sagbpmdea@@mpa%ng the ammqagldand 213
Cel si us. esrfé %11 on was then honogeni zed with a Polytron tissue grinder
at a setti n@J and 7x3s (Brinkmann Instrunents, Westbury, NY). The
honbgenat e was centrifuged at 104 Celsius at 800 x g for 5 mn with the
pell et being djscarde super hat ant _was re- centrlfu ed at 26,892 x ¢
for 25 mn at hSéQIVsl?TEHMAN%EMéAKAHaNL%QMAB@i guspended i n assay
bufferg Al binding assays were conducted in 96-well Miltiscreen G-/ B
filter plates (MIlipore, Billericay, MA, U S. A ) that were pre-soaked in
assay buf fvbereintait [€asBenPEIMihorackd bbsaid peptidé txsulpstituted onitrs Xytoededcel |

nmb f 45 I bat.ed t it
(1561 - anttet AR st noE ade SARRIRDS br Y Radd PN R Bpo Ao ¢
[1261] - (T¥é®elﬁ,@1‘éﬁ9'vﬂ%r&ﬁfX‘ié‘é‘ys@@ﬁBﬂyﬁ‘é&ﬁé d)ﬁ’?lh%l@ra%?cﬁnce of 15 ill of
conpeting |igand f mn having a total volume of 150 j.il. Nonspecific

bi ndi ng V\aéa@@taemﬁ’cﬁletdpaﬂy aCﬁeptla@iemalbor amjdemhefeof. UCNL (SEQ I D NO 114). 20
The bgund radi oactivity was separated by filtration using a Miultiscreen
Resi st manifold (MIlipore Corp., Billerica, MA, U S A. The filters were

washed three tpnes Whéfpepﬁ@ewb@urﬁasvﬂteréh Jai® sabstitach RAsdlestetly ret ai ned
on the filters was quantified by its liquid scintillation neasured by a

TopCount #80NHErIrOPACRAPELIB O5ci ence, Boston, MA, U S.A). Al experinents
were perforned in triplicate. 25 Dat a from i ndi vi dual conpetition
curves were expressed as the percentage of specific

[ 1261] - anti - sauvagi XefoBO atipopitid6 ;- (Tyr 6) - sauvagi ne binding (B) w thin each

a1 n? s aph Pad. Pri SiPnbrd FORCGDer {ammx) and Lover 30 (am ) asymptof es
wei ghted to 100% ang @ P gnuyel y, by including these values two |og
units above and bel ow t he l'owest and hi ghest concentrations of the
conpetitor, respectXvefy:atpasitiontd;(a max B x - a min) 1+10( (| og/ C5- El Thnfi
57 The conpetiti onxc%r}g,e topl:())ts forrlmeéj with h-SOP (SEQ I D NGO 1) was
X for T at position 7;
25 X for N at position 8;
X for | at position 9;
X for M at position 10;
X for N at position 11;
X for L at position 12;
30 X for L at position 13;
X for F at position 14;
X for N at position 15;
X for | at position 16;

X for A at position 17;
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5bi phasic. This indicated a high and low affinity receptor binding state
characterized by a high negative logarithmof the concentration at 50%

i nhi bi ti oNO@pWdBeY90and a | ow pl C50 of 6.6. The hi gh- af f iPaiTtUs26M01063206 Ndi ng
was shown to be inhibited by 100 ji M guanosi ne

5'-0-[gamma-thi o] triphosphate. (GTRPyS). In contrast, h-UCN2 (SEQ ID No. 115)
exhibited only hi gh%f%rﬁqtﬂps't&)@ 'ndi ng suggesting that h-UCN2 behaved as
an agoni st w th hi gkey WHtdddtion £d;fi cacy than h-SOP (SEQ ID NG:1) in the
assay. pKl values resulting fromthis data analysis are shown in Table 15.
Tabl e 15 Recept or SKEdor  ajgostiRnR20;pKI f1 H CRHR2 pKIfIH 1 4.60.28 1.160. 65
5.710.04 1.000.04 1 SN%O. 15t' 0.2 0.27 8.510.05 1.190.14 115 ND 7.740.05
1.280.15 116 4.961. 69°0"APPIE 450. 07 0.680.08 117 ND 7.570.04 1.260. 14

118 5.810. 20 1. 000. %or L at position 22;
X for R at position 23;
X for A at position 24;
X for Q at position 25;
X for A at position 26;
10 X for A at position 27;
X for A at position 28;
X for A at position 30;
X for H at position 31;
X for L at position 32;
15 X for A at position 34;
X for Q at position 35; and
X for | at position 36.

3. The peptide of claim 1, wherein said peptide is selected from the
20 group consisting of:

XLSLD VPTNI MNLLF NIAKA KNLRA QAAAN AHLMA QI-NHa,

XTLSL DVPTN IMNLL FNIAK AKNLR AQAAA NAHLM AQI-NH>,

XFTLS LDVPT NIMNL LFNIA KAKNL RAQAA ANAHL MAQI-NH2, and
25 XKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NHa.

4. The peptide of claim 1, wherein the amino acid sequence is
selected from the group consisting of SEQ ID NO.s 17, 18, 20, 21, 25, 26, 27,
29, 32, 33, 34, 36, and 41; and X is cysteine.
30
5. A conjugate comprising the peptide of claim 1 and a linker
attached to the X of said peptide.

6. The conjugate of claim 5, wherein X is cysteine.
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7.780.05 1.150.12 15ND = Not detectable Exanple 7: Vascul ar Snoboth Miscl e
Rel axation - Rat Aortic Rings The ability of h-SOP (SEQ ID NO 1) to rel ax
vascul ar woootinssescl e 20was exanmi ned in isolated, rat ROTUSC000i063236
pre-contracted with phenylephrine (PE) (see FIG 6). This peptide (SEQ ID
NG 1) produced concentration-dependent relaxation with a pA50 of 6.050.12,
but was 10-fold | ess potent than h-UCN2 (SEQ I D NO 115) having a pA50 of
7.010. 13. The responses caused by h-SOP (SEQ ID NG 1) were inhibited by
anti-sauvagi ne-30 (SEQ 251D NO. 118). Exanple 8. Cardiovascul ar

Char act eri zati én i nThesoajugatarabpliatm e wherainesaid lirkar inacetagie OSED | D NO 1)
on heart r@{ﬁ u(ﬁHEP .@eft ventricular 5(LV) contraction, and vascul ar tone
was assesSBRSYFCLI erograde- perfused Langendorff rabbit heart assay. A

bol us mf a pl acebo-1ike control vehicle or hSCP (SEQ ID NO 1) was

adm nistered directly into the perfusion block. h-SCP (SEQ ID NO 1)
produced concefitrat il ﬁ-@@b&@é‘éﬁ?dﬁﬁﬁﬁé‘ég@@r FRMRESING Ppealyethytrne @yeol

vent 1! cul fEaFURLORGHPLAS THLEL (L Bh T pRRas edpbRABRAddEndsCT ease 101
coronary pertusion pressure at a concentration tor response equal
to 52 nM nét Mordthanabatd SOMDaespectively (FIG 7), while no response was
observed in case of the control vehicle. Wile the foregoing specification
teaches the principles of the present 15invention, w th exanples provided
for the purposg of irhbUdhiigfehBf clafm ¥ Wnebéin SaAPIHR 96 abBBmigoe pract i ce of
t he i nventi on enconpasses I of the usual variations, adaptations and/or
nodi fi cations as come within the scope of the followng clains and their

i | ts. 2 010/ 053990 Al : PCT/ US 63276 VWhat i
T o TsS 5110, nolfR AN hiaateqr Joi e Whets At P EoWaRa 8 BaIREHEE 1 aphi
rel easi NQwRAYHIMNA i§ BERRIEY frodPBe roﬁéif‘gx%%%gnﬁﬁﬂ&bfbﬁéhttTEDﬁm no acid

sequence of LSLDV PTNI M NLLFN | AKAK N wherei n at | east
one ami noakeuid sPasabautpbbkDacabheutAMiddatahasd 3@ ke, ansk ahouidd kDat sai d

subst11 ution is not made at positions 3, 29, and 33 of the amno acid
sequente, and wherein X is cysteine, tyrosine, or glutamc acid; or a

pharmaceuti cal hy. acTaptcah|uRyasabt claim drwtheréinea@PPERisThraneesd bee of claim
1, wherein said substitution is selected fromthe group consisting of: X

for L at PRAktion 1; 20 X for S at position 2; X for D at position 4; X
for V at position 5; X for P at position 6; X for T at position 7;

12.  The conjugate of claim 5, wherein said PEG further comprises a

20 reactive group.

13.  The conjugate of claim 12, wherein said reactive group is N-
ethylmaleimide.

25 14.  The peptide of claim 1, wherein said peptide has an amino acid
sequence selected from the group consisting of SEQ ID NO.s 2, 3,4,5,6,7,
9,10,11,12,13, 14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 35, 36, 37, 39, 40, and 41.

30 15. A conjugate having the formula of:
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25X for N at position 8, X for | at position 9; X for Mat position 10; X
for N at position 11; X for L at position 12; 30 X for L at position 13; X
for F at wo=0tossw9d4; X for N at position 15; X for | arCpaseemwons2ie; X for
A at position 17; X for K at position 18; X for A at position 19; X for K
at position 20; X for N at position 2}; 5 X for L at position 22; X for R
at position 23; X for A at position 2¢4; X for Qat position 25; X for A at
position 26; 10 X for A at position . X for A at position 28; X for A at
position 30; X for H at position 31; L at position 32; 15X for A at
position 34; X for Q at positiof™5N for | at position 36. 3.
The peptide of claim1, wherein said e is selected fromthe 20group
consi sting of: XLSLD VPTNI MNLLF NI A RX QAAAN AHLMA Q - NH2, XTLSL
DVPTN | MNLL FNI AK AKNLR AQAAA NAHLM AQl - NH2, XFTLS LDVPT NI MNL LFNI A KAKNL
RAQAA ANAHL MAQ - NH2, and 25XKFTL SLDVP TNI MN LLFNI AKAKN LRAQA AANAH

LMAQ - NH2. 4. The peptide of claiml1, wherein the am no acid sequence
i s sel ect ethefeinR tshbegreplipe obctimt4, ragpdo$ iSSE@ SUfuNd@iem b the Bysteihe 21, 25,

26, 27, Zﬁu 32, 33,..34, 36, and 41; and X is cysteine. 30 5. A

conj ugat e "EFrEEPHR A& t he peptide of claim1 and a |inker attached to the X
of saigl peptide. 6.The conjugate of claim5, wherein X is cysteine. WO
2010/ 053990PCT/ US2009/ 063276 7. The conjugate of claimb5, wherein

sai d |inker is18cet Amanugate REctamgubaying thelformBlaof: 8. The conjugate of
claim5 further conprising polyethylene glyco} (PEG attached to said

| i nker, wherein said PEG has a nol ecul ar wei gt of not nore than about 80
kDa. 109. The conjugate of claim8, wherein said.|inker is acetam de. 10. The

conjugate of cl aim 8, wherei id P _a frol egul ar wei ght that is

sel ected from PHéOEf%ﬁﬁ”@)”_m(g?%ﬁ%og'z'é%ﬁéﬁg@% n bout 2 kDa, about 5 kDa,
about 12 kDa, about 20 kDa, about 30 kDa, and oux_40 kDa. 15 11.
The conjugate of claimb5, wherein said PEGis

ranched or |inear. 12.
The conjugate of claim5, wherein said PEG fufther conprises a 20reactive
group. 13. The conjugate of claim 12, wherein said reactive group is
Net hyl mal ei m de. 2514. The peptide of claim1l, wherein said peptide has an
am no aci wheegjnénis@nsistager énithe mngerfeorgedopt 404 ebouhtPYl, RSEgheD NO.s 2, 3,

4, 5,,6, . 2. 1 4 6, 17 0 : , 23, 24,
25, A0 Hfperite Sbgaily neind g atiino B2 SShuehby sekodqofita gfdun 66,2

conj ugat eSEaY IDYO&oheisting af-of -3, 40 5Y6, 16, 13,Btohvi7, 18! 19,-20,29R20, pherei n R
is the pe;tide of claim4, and Sis the sulfur atom of the cysteine thiol

group of 29, %6.,14,&8: 88} 8@ad2d T 3 abrs 6 I gnere ; penuisathgFsulfur

atom of the cysteine thiol group of X.

15 17. A conjugate of claim 6 having the formula of:

0
b PEG—HoNHCCH,CHy,—N

SR
o

wherein bPEG is a branched polyethylene glycol with a molecular weight of
about 80 kDa, R is a peptide having the amino acid sequence of SEQ ID NO.
20 29, and S is the sulfur atom of the cysteine thiol group of X.

18. A conjugate of claim 6 having the formula of :
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o] wherein n is an integer in the range from about 40 to about 1900, Ris
the 10 peptide of claim1 having an am no acid sequence selected froma
group of 8BQoioDsB@. consisting of: 2, 3, 4, 5, 6, 10, P8I/UKSN09INF327d8, 19,
20, 21, 22, 24, 25, 26, 27, 28, 29, 30, 32, 33, 35, 36, 37, 39, 40, and 41;
and Sis the sulfur atomof the cysteine thiol oup of X. 1517. A conjugate
of claim6 having the fornula of: oo Il b PEG HIN HCCH2CH2-N )i------- XSR o
wherein bPEG is a branched pal yet hyl ene gl ycol th a nol ecul ar wei ght of
about 80 kDa, R is a pePtiUEH NG t'He Gmny acNd sequence of SEQ ID NO
2029, and S is the sulfur atomof the cysteine thi¥u,group of X 18.A
conjugate of claim®6 having the fornula of : WD

2010/ 053990PCT/ US2009/ 063276 H300( H2CH200) nH2CH2CHZEGN H  wherein n is an
integer in the range from about 40 to about 1900, R is a peptide having an
am no aci d sequence selected fromthe group consisting of 5SEQ ID NO s: 13,

29, and 3g; S IS - : r { i ol aroup of X
19. The pe 3@9&'83% b%egf?%v\mé rgfﬁhg cﬁﬁ %@g 2%@%55& L&%\%%% %Ci d sequence
of SEQ I D;)é@ld@?ﬁawﬂ; an amino &éd séheessenselgaied fidm eh@graukbcondistigiof n is an
i nt eger o about 46 and Ris a peptide havi n the am no acid sequence of
SEQ I B £3ID NO.s: 13,29, ang 36; dcgr'ﬁ thgasdiup e Qmaquqsystﬁmrtél% nis an
i nt eger %5@2)@{ 460, 15 and Ris a peptide having the am no acid sequence
of SEQ | 9?( 22. A polynucl eotide encoding a peptide of claim
23. A phar maceut i cal conposi ti on corrpri sing (a) a peptide of
cI aim 201; and har cal ]y acceptabl e excipient. . ., 24. The
phar moeut | cal 180 SSBARBHABO! EIRiTh. ST BRETAS PRE A IBB ERATBEOA G no ach d
sequence %é&é\@sgé ID2R@° 28 phar maceutical conposition conprising (a)
the conjugate of claimb; and (b) a pharmaceutically acceptable excipient.
26. A thar maceut i cal conposi t| on corrprl Si ng (a) the conj ugate of claim 20;

20101 0b3oo0pcTPlS2006F Geaisgte SPLBin 357 WReERIS Mis cllinietey o ahHL#8on

conpri si ngnf | |stélser§mu HEAhS tiﬁ’é aflifo Bridlsecridficé ¥ SE@MN@Ccpatical Iy
accept abl e exci pi ent.

21.  The conjugate of claim 18, wherein n is an integer of about 460,
15 and R is a peptide having the amino acid sequence of SEQ ID NO. 29.

22. A polynucleotide encoding a peptide of claim 1.

23. A pharmaceutical composition comprising (a) a peptide of claim
20 1;and (b) a pharmaceutically acceptable excipient.

24.  The pharmaceutical composition of claim 23 comprising the
peptide of amino acid sequence SEQ ID NO. 29.

25 25. A pharmaceutical composition comprising (a) the conjugate of
claim 5; and (b) a pharmaceutically acceptable excipient.

26. A pharmaceutical composition comprising (a) the conjugate of
claim 20; and (b) a pharmaceutically acceptable excipient.
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28. A nonocl onal antibody that specifically binds to a peptide 5conprising
the am no acid sequence of said peptide of claiml. 29. The

nonocl onavoanto/dseady of claim 28, wherein said peptide i eCpagpgooawest7c 1030. A
met hod of treating a subject suffering fromor diagnosed with a disease,

di sorder, ical conditio di at e corti.cotrophin reI asi_ng hornone
receptor 2 ac{“égl ty aég{aézlg ??‘?TE I 3 r‘egr,lllgpgl(@%tgnelcgonm %8:f|g di sease

and heart Ifaﬂfh|2’!r%ndC(BFQrdh%'rrﬂgc@tﬂmaﬂy%k@ébt%ﬁlé@xcﬁpléHpJ ect in need of such
treatnent a therapeutical |y effective amount of a peptide of claim1. 15

31. A nethod according to claim30, wherein the disease, disorder, or

di cal diti di b [ ,
T ol o o8 LA 8BTS ansgry i snet RBI BB R O ol P

5 comprising the amino acid sequence of said peptide of claim 1.

29. The monoclonal antibody of claim 28, wherein said peptide is

pegylated.

10 30. A method of treating a subject suffering from or diagnosed with
a disease, disorder, or medical condition mediated by corticotrophin releasing
hormone receptor 2 activity selected from the group consisting of metabolic
disease and heart failure, comprising administering to a subject in need of
such treatment a therapeutically effective amount of a peptide of claim 1.

15

31. A method according to claim 30, wherein the disease, disorder,

or medical condition is diabetes.

32. A method according to claim 30, wherein the disease, disorder,

20 or medical condition is heart failure.
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