METHOD FOR TREATI NG HEART FAI LURE W TH STRESSCOPI NLI KE PEPTI DES 5CROSS
REFERENCE TO RELATED APPLI CATI ONS This application clainms the
benefit oVOoUBLISEN27Si onal patent application serial numperTaSeANASH2d 81,
filed Novenber 04, 2009 and US national patent application nunber

12/ 612,548, filed Novenber 04, 2009. FIELD OF THE | NVENTI ON Thi s
invention relates to nethods of treating a sub ect for heart failure by
admi ni stering dWEIHQQﬁQJ%T&ﬁNHN%HEsAgT WITHS TRESH(QPINre.
BACKGROUND Heart failure i Slhé EJE E§ar di ovascul ar condition and has
reached epidem c proportions inlf te t at es and Europe (Reme et al.
Eur. 20 Heart J., 2001, vol. 22, pp. 1527-1560). The nunber of hospital
admi ssions for acute hear t fal Lure is aproachl ng 1 mllion each year in
the URted States al &ROSSREERRENCEJLAREIA D ARRIJCAIAONS tality have
reached 30%to 40% w thin 60 days foll ow ng di scharge (Cuffee et al., JAVA
2002, vol. 287(12), pp. 1541-7). In acute heart failure, worsening of
hem)dynam' c fuibtsi applicatior2blaans itiveibanefiti dfUS erovisiogl paént amplicationl ar

end-di astol i ressure ent eat.ment for, acute
oar s fai P TThRTeG 228 81 aeaMpveritgs i PHBD Sna G SRERRLRRISNt Wni 1 o
di ureticsg Mlﬂa?a(?l@h'rﬂin%ér12?6@2@@8'ﬁ|b&€?\ld\)@ﬁ6é?lﬁlﬁ§ od@pemai n the mainstay in
the treat rrent of patients with acute heart fallure, these treatnents are
assoclGted with nortality and hi gh readm ssion rates. Furt her nor e,
exi sting inotropic therapi es@gﬁ%ﬂmm t in inproved cardiac
out put, but with increased ed nmyocardi al oxygen
consunption. These inotropic agents also carry with thema proarrhythmc
potential in patients with heart failure. This cardiac liability is

bel i eved to beTAiSsbeertiasdrelates te Reteeds gitrestitns subiest K&lhﬂaanfadweve

associ at el 0 deons. In
an effort denl%t%?ﬁl% ﬁ’ggﬂé&wedéurﬁﬁ@%t c;rifgaaétr(r:é%’s%og[ﬁ Menigblgp approaches have
been t3udied with [im ted success in safely inproving the henodynam c
status and outcone of patients with fhis syndrone. One such agent, the
pepti de human urocortin 2 (h-UCMBQ&& studied in healthy 10subjects
and patients with heart failure. This peptide was shown to increase |eft
ventricular ejection fraction (LVEF) and cardiac output (CO in a nodel of

heart fallure Rade r. et .al rcuI tion 112,

S620-3632) | nrCaRaBiNE & SPROB LBl as el B RS seantiid ny o P

subj ects g Wﬁc StopBrtiondin theUkidd States dh@'Eu,roé’é')Qiemw@ et #9.E@p. 461 471)

and in 8 15subjects with heart fallure_FDaws et al., Eur. Heart J., 2007,
S

vol . 2B, pleartabs@00n59¥)22, pRe 1 FRETISA9bST hennuvber ehliospiahed@issiensmpani ed by
an i nct earg A DRaLk fhe AAGURENEASElloRkaBH \BLERIHES iifedhethedoses

exan ned I n eac ravenous | nfusi ons of
h- UCN2 i nalegal Umyreﬁum RaAieion p@tbs@mblsnanalﬁ mVécrebm Bewntovwd %

tol erated. 20 uman stresscopi n@p 0-ami no-acid peptide, is
rel at ed tWIthw@damf%l@wmga%Ch@r@@eG@ etrad. e’é\M/%\ A0 Al 887é1?3asi ng

h 4 tid

Fam Iy ar 0ol TorT bd B Rt (e e ol e o or s, om

recepmr paneuﬂar%tk(mwﬁ]gh mﬁU\/éBﬂhtulanem-drasttdlmﬁpréssl@EH&merﬁd)m hough t hese
receptors contain high sequence honol ogy, the different nenbers of the CRH
peptide famly express significant differences in their relative binding
affinity, degree of receptor activation and selectivity for these two
receptors. 30HURafUmest eainmert fohacdrhearifadureyiginulti@gtonial pneafiens

vol o, prersaiRhSibals. SnieHitheic, Bodiglorsyha Fighve [y - 070"

2589- P97 jerphinthsIndiyisandn hieatreafréhtofpasivhisoniils aao@ weatsalurg)eheégses in
LVEF and CO in the subjects that were acconpani ed by a si gnl ficant increase
in heart HFgaENYHME Qﬂ%@ﬁé@@étqdnw'ﬂb%tﬁhﬁlr@%@blg@ repREieRiQR rftees for heal t hy
subj ects were 5.16 ng/kg/mn and 20.8 ng/kg/ mn, whereas h-UCN2 was i nfused
at arate of 4.29 ng/kg/mn and 17.2 ng/kg/mn to heart failure subjects.
5Unl i ke many ofutthern@btld, Baistihg inatrdpée herbpiSORegxgulrasming)resdlein sel ectivity
fortheCRHRZadatsa a nedi gt or that ald int rocess of

att enuat | REPONESCATd na LMo Wil RcEsrseed Gt (315 aNGIBgRasFY st ress (Bal e et
al., Nat. Genet., 2000, vol. 24, pp. 410-414; Kishinoto et al., Nat.

Genet., 2000, vol. 24, pp. 415-419). In ildditi on to its apparent role in
physi ol ogi cal stress, h- 10 SOP has been reported to elicit a nunber of

ot her physiological actions. It exerts effects on the endocrine (Li et al.,
Endocri nol ogy, 2003, vol. 144, pp. 3216-3224), central nervous,

car di ovascul ar (Bale et aI , Proc Natl Acad SCI., 2004, vol. 101, pp.
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defined, respectively, by the independent and dependent clains appended
hereto, which are incorporated by reference herein. Preferred and exenpl ary
f eat ur es Wb 20ti@s70wenti on will be apparent fromthe det aCras2adess35eet i on
below with reference to the drawing figures. 15In its many enbodi nents, the
present | pMebrdA d)?/b@hQ:%nb@r’r@ti@ﬁ.\fﬁheéé?ﬁwbﬂ@p@fagérﬂélb!s@%aﬁtrﬁﬁmﬁ thdrai | ure
patient. A'nethod of treatnment, prevention, inhibition or anelioration of
one or nofdraaskybedc petentiphingeptigNthwitRR2rdaduneeIThisceardigcHi@lility fsai | ur e
ol g str pais B td 5&&%&&& da t‘h%.ﬂe?é%gﬁgenszeggﬁfc%Fmgriwr treating -
eart faildré conpriSes adnini stering anount “of “stresscopi n-1i ke peptide
to a subj essodiatedegith theseerfentsiiitestpsditvg inatropic@dtiongi ni ng t he anmount of
said peptide present in the plasma of said subject at concentrations that
resultdin a ther apeutic benefit without a substantial increase in the heart
rate of said sybj ol ; i : h nt net hod,
the plasnma | evgf)b@%%%%ésr?er%[stggcggf)% ﬁ@%ﬂﬁ@ﬂ%l ﬁ%eghﬁghgﬁﬁh@gt i's
subst ant i appyacheshavebdaeatstudiad evithr lahitechsudcdess in satdly improaimg ther ease i n

cardiac performance w thout a signifjcant ing se in the heart rate or a
St gni 11 canEMaS PRk Bl QuiEPIbeLeRteSt Wb uBPeTs. One suchn gne
embodi MenggePHE BEHRAY BlmahiROcAMIf SIHEBENIPhAL b8EREtUMed |nRshIfPlyas
concentration profile of the stresscopin-like peptide is charactérized by
t he plGsnaubjeniseand patients ithsheant failrey Tinis peptideewabshowndbadnerease ng/ ni,

The ot ros Bt eER0Hegton sABUT rfiREFafl Eadibednlf| ) o Hiadbahr ot fon
that is wakghtaifnrg iCRHEEp RAdethBXeCstWIY Gikiiation, 2009NEENM 1Atgpen anount  of

the stresscopin-like peptide of the fol]ow ng sequence (SEQ ID NO 1):
S5TKFTL SLBOZAT3GIN: InsugseararhnirRseproysaiusionAadiegp. 8 healthy sylieetsabl y, the

St resscopiis,.:i ept ) de A }; Ly ed .t goachi gve
st resscopkq@\f'%:ég F\/‘Z’ 'Jt\)’ﬂbogﬁ'&g@r@”csj(@gég?lf g?l gﬁ ‘;F;ér/ﬁfd'?fﬂzgég?@ ﬁe pepti de that
i s chig acteljezdvitty hthe fpilure fBacisretent Ear.i fdoars UR 0071 vall g, pmi28g8-ned 10
bet ween about O. l_rg)?/ nL to about 7.2 ng/nL. Mdre preferably, the

adni ni st r 4PP6h g incFeasesdBbivich ARE G paraacreagantes iy af inkse@pim-rel ati ve

bl ood pl a i i i tii ween
about 0. 1" am it ot fkoAR B Bldoutbrétate ot HBsEo BEAIER h SRty
st r esscopthe twkstudagst Coheshaowr iatravdrjaerst infusedrdi ofdh-BIGN2 eslksedfiiyn-rel ati ve

bl ood plasnma concentration profile wth a pl oncentration

subst ant | SHPFCeATH BRURIUS BEPBarsdBdR e Lo o Eefhar t he t reat ment
resulgg in an increase in cardiac performance w thout a significant
increase in heart rate or significant decrease in bl ood pressure of 20the
subj ect . Honarastnesscopinafni-Sa P or 40ranainoragitheaptidé,ds related to fpr ef er abl y

s ni ot v Ceonana Rl B e B R PR SRS RER R il S T hey
25al | ow f peptidd fanhiRc MagEsIbidyicapatticls GMBE GRIE prpiitsifaindy efe drsiRdoby
stresscopin- _|like peptide in order to substantially maintain a plasma

concent r afw@®H traiwmersbiasedare§in coupled geegptors, (HH seeepiatypenl rel ati ve

bl oo | a t i i e I arg,cul.ar i s of the

pr esgzn i ﬁggwﬁlg%?@aé%h%%@@gﬁﬁﬁe? l@%‘)_re%@i d&é{hc%gﬁgrtpgégpgdeﬁ%i de of SEQID
NO 1 (h- SEBhtain higbtsegueanod bdimoiodys thé diffengt reembarsrofliniel @RHpeptide wher ei n
h- SOP has be,?n nodi fi 'ed'gbcé coval ent attachnent o%, % reactjve, group, by
conser vat [APBNL¥ESS SIANTCERE difierencss, in thelr lptye Binding@iinity, dedre® 8y at i on,
or a conb}é}%?t' La8bh af iCinRithbSat yet other enbodi nents,
the stressco i%@kgﬁ%e&l&fgm&@@%%éﬁ% @F%Cpe iéggl i soner, enanti oner,

di astereoner, tautoner, cis-trans isonmer, racemate, prod rug or

phar n3@eut i cal Hunsrcemicakine2 ¢UCN2), hveS@ atuateti Sn prelidus mtia@esoud N anot her
enbodi nent, the reactive .grou | so conpri ses | inker. 10Preferably only
one | i nkelnfagion sfugiesPays &t §Fn‘ZI’£mr &@%@@“ﬁ‘?{-&I@QGW'n&gaﬁﬁ)d‘F@aﬁgnce of

t he pepti isN 8. B ef BEARI Y 2d07e vbi. BKERD | S5MEE ) It hesgci ni m de.
In yet angg%ﬁleslr\é}eér?rboé?'ne%fg, J%/’he st ygs’s?b%?'n-?ﬁ?%&??ggécryrr%rﬁl?/ség one 15 or
nore PEG feilueg seljettsaandoasessinaraaskes dulLYER&IdB0 oftheessibjadiatha80 kDa.

Pr ef er abl the PEG noiety is covalently attached . to th eptide. Mre

br of e abl Yert RBCAEABRd iy SEARHDH ERredsSnd Rt iats 8t B FiBeBot i de

t hrough a linker. Even nore preferably, the PEG noiety has a nol ecul ar

wei ght of either about 2 kDa, about 5 kD@, about 12 kDa, about 20 kDa,
about 30 kDa 20 or about 40 kDa. Al inker allows for nore easily and
selectively attaching the PEG noiety with regard to the position in the

am no acid sequence to the peptide, while pegylation of the peptide
prolongs the half-life of the pegylated peptide, 25thereby extending the
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Figure 1 illustrates the blood plasma profile and therapeutic w ndow for
15adm ni stering a stresscopin-like peptide in order to treat heart failure
pati ents.wbi2gurms2022 A, B & Cillustrate the therapeuti cPpairnsesoasis2éel ood

pl asma profile utilizing different routes of adm nistering stresscopin-Ilike

pepti des. plJi pﬂééﬁ%e3Tﬁe@o§e$B@§ fohRedlfR yibjéak vidre®. ﬂ@ﬁgfkg%hrﬁand
stresscopin-lik eptide with SEQ I D NGO 102 derlvatlzed W th

i odoacet aﬂﬂ@eﬂgj rféiﬂt whereasditC N2 sesi infysed eé adiate af 4 2P nadke/mie &ndon,
respective R I8 ows the mass spectroscopy graph of a
stresscoplz ng(/kg/é‘%ln 19 hea @%th&@%équ NG 102 that was derivatized with

i odoacet am de- PEG Figure 4 shows the agonist potency and selectivity
of stresscopin-|ike peptides agai nst human CRHRL and CRHR2, respectl vely.

30Fi g e 5 di spNHlR natly @rthe &RHdamdy mgstbensy b- %@P&@@Fﬁ%ﬁ@ﬁtﬁ?%@é

t SEQ ID
No 118y PG %?%O%%%EPQE%%%%E’%%%?W%%%%?‘“*é%?%@?%%ar ous
st resscopatlemludxtmgdeptmltlehormbndlrrmdte&m,anneaxf@hysnlglongMSmassr(Balmedmal i n hCRHR2

t fect | 1 7.di t h- E NG 1
agoni st cOREaReRShi 25D 4Pk 22 PEu (o1 RuBBT STt abu R ECRRPES AT at B 1 n
h- CRHR2 t(/élnﬂeﬁb%@ﬁ% Waeéitubﬁ tbrtstdﬂ)%a?é}ﬁ%%qn sib'l EA&Erek HO 1 M of
stresscopin-like peptides wth sequence SEQ I Q ID NG 111 and

SEQ | ® NOSCP2has bepe cepartgd/to @it a number gﬁothes pbhalm)@gncraé actionrscalti on of

R T e R e B e A i o S A

ventri cul @21@@@%9&%@[ ﬁéﬁ/@b@; cardicvadcgiar (Bae et R PHS). (atPARSgUr € changes
i n Langendorff gerfused rabbit hearts in the presence of stresscopin-like

pepti de wSCh Ivpl-NG 11 pend69(-3¢8BoTert et al., Fehitaas J.F2@0f.e/0l.328,] | ustrat es

the effec i n= L Ld It adm ni stered
'V bol hé ?%?L?: %p%ﬁﬁﬁfe@&t g%éé{[@f]%%@gﬁ’g?%e?{/ke?%goégégeegégﬂée (MAP), and

I eft 1&nt mfleuiraatocybsygtamsi (Mdffat etcd?/, HASER Ja 2098t helt Loepp r t8A7-1879).

Figure 11 A & B shows the cardiac performance of healthy dogs upon

25i ntravenous infusion at different dose rates of a stresscopin-Ilike

peptide with SEQ ID NG 1.. Figure 12 A & B shows the cardiac

performance ofin gagision CRHR@H@tﬁﬂtyh%%flﬁeérﬁirﬁmfc@tédomnsldeﬂétélar%@@@lés i nfusion at

di fferent dose rates of a stresscopi n- 30like peptide with SEg | D NO 1.

Fi gure 12wasHnggisease, %ﬁd@%éaﬁs@pﬁﬁﬁn&m@ef%ﬁ' HEndeg@1a/eg): 29830¥0la singl e

SC bol us i pj i e D NO 102.

Fi gures 132%3@5?)& L\Qj Ar'%iégsﬁ}%h 'théﬂgﬁ:gﬁ%t"ﬁ%g (%)H E?Ql‘delSSCOpl n-1ike
pepti2® WPeptidEs) A004NMDI123B, pp. ﬁmBsW@ﬂ)) pwrtnmoates irfy eandisp@tediveauleaneous
bolus injection of different dase Cillustrates the

phar macok (Bref et 8l ofn‘éog’f’l‘)é%’egﬂpﬂ Y?'ké4g@¢'t991e24\ 39) andl exRieFBERO 1 i n dogs
fol |l ow ng d tje

Fgure 1400 ShaEARHR AR R RE MY S AL RSB E20%. 1 0dogs
wi t h hear volf 2D] ppeE{H1-En18%p absence and (B) follow ng a 2-hour infusion
of stresscopin-like peptide with SEQ I D NO 1. Figure 15 A
illustrates the pharnmacokinetics of a stresscopin-like peptide with SEQ ID
NO 1 331 rats HagQIEniie bIRYEaRusS &fa&%@aﬁéaﬁm&ewy&hﬂémgg@a on. Figures
15 Bto E illustrate the pharmacokineti'cs of pegyl at’ed streSscopin-1like
pept i des (F¥EQ) PDiyN@rsde maleayles.0afterl.abe paacesrO®)pdgylatianss fapplietiag

i nt ravenogst ord subcub@neousd bot? k)n ectl o of di I]f erent .doses.
Fi gure 16 l?% e> P RIS sr%or%?l 'EP'QP gHndeeulics resscopin-1ike
pepti de WokdpePiRed ARy DRAcohtd b@éﬁﬂﬁ)uﬁd%él%b@ptlmlfyatb%’r@téblyt@fé@yﬁi& in (A

heal t hy subj ects, (B) in subjects with heart failure, and (C) fol I'ow ng an
i nf usi on 8RO Liradakien hak-life: sh@au she)f liyeb|awe selubility, rapig rgoaleclqara@ﬁ@ms t he

near o6 at gl BBl B GSRSHRBHG, 1AL 4o TRislEhng. 8 ol

i ntravenous infdsion's resscopl n- Ke pep

30Fi gure 2B, Namecz@omv@ QJ‘WQBMI 22( Mlarma et arﬁDﬁJg DBhvery 2606Jiac i ndex,
and (O in stroke vol une, versus heart-fai subj ects durl ng

a 7.5- houPPi $99-408nBalon af %Jsu%%ﬁﬂ%% Y05 t1{8k PPoBPA: 35@@%%&%1% th SEQ
| D NO 1. f: f f
st resscopl nIA ke pe%'?)lkj/ge W t?&g&%er%h%ﬁgfﬁ'a? J\?ﬁ{lélﬁtcﬁtb%ggd@% deé(?ll 'ltjfllyon o

subj ects, and heart-failure subjects.
3



DETAI LED DESCRI PTI ON OF THE I NVENTION This invention relates to novel
peptides that are selective CHRH2 agoni sts and conpositions thereof for the
t r eat mentwoansalisen2at i on or inhi bition 100f cardi ovascul aCcTas2A00FBE,
including but not limted to heart failure. In one enbodi nent, the novel
and sel ectb¥rfefitdFhdagrithiceDBERIS ABFeiaNCPELEPSIlFRSS afPdlativeienegPt | des and
nodi fications thereof. Another enbodi nent of this invention concerns the
admi ni st r BAMYAOGENICERA yekite dpXiaity.iand gremliniesteddntachhy thekidnayneed of

treat ment . for t il ' - (R k: pl asma

| evel r anbnfemgffg?%é -I;ﬁ m n@é@é@%égﬁg% |td@sasﬁl§rﬁ]é\a % E.:lnﬁéér?n%%ﬁs%b%a rgﬁadof

st r esscopcombbkiad iehisi glesesistdévelspEn®e prepeveas icRroleathepgffiniof,mance in the
patient without negatively affecting the heart. Such negative effects can

i ncl ude aRBitgCHARE PHaERACEIPIIRIOFIS PIGRE MretidnelesHl®: | ncreased heart rate,
i ncreased or decreased bl ood pressure, increased nyocardi al oxygen
consunption, de novo ventricular arrhythm a, and other chronotropic or

i notropic responses that significantly stress the failing heart. 25Yet

anot her enbodi nent of the jnveniion.j Lr stresscopi n-1i ke

pepti des and net hods of aﬁﬂMW%?iQEsﬁfﬂ%Jﬁﬂ%E‘?“@@suu in prolonged tinme
intervals, during which their blood plasna | evel is naintained inside that
therapeutically beneficial range (FIG 2 A-C), and preferably yields a
substHhti al | y fThatinygrdionsds directed tadhe geaarat@bddiratemedogmbodimenient i on, a
met hod of ,treating or. apeliorati heart failure, i .subj ect in need

Cher eot _cOmTed 8SatinaRE PuIh8 L eiahtats bebdoel B b ATk offect ve
anount of hatetb ORBICh Q€ irfdorBEEEP b} réfeldhceliedreird Prifersdcihdex@ypkey t hat the
bl ood plasma concentration of the peptide is substantially maintalined bel ow
7. 2 ng/ m_featwesmédhe inveatipo avilhbatapparend fam &re deigilad Idereripign belewi s

sel ected {r onsi.std p stresscopin (h-SOP) and nodifications
t her eof . %@%@r@@é@%&@-ﬁ@%@%ﬁggé, or nodifications thereof, is
prefetmbly a nmbnitehiany qgabddidents theipkessntliyertionvektes toed nogeli nea pi g,
rabbit, dog, cat, horse, cow, pig, or primate peptide, or derivative

t hereof . Preiped Qfﬂr??t'righé heaptfatie’ iI%at@”ElﬁTﬁ??tBQCEPFHS?t%@mdBWV@QP?R}@ t her eof .
10 Mibilibf el bhiBfatReSIRRIGIRLR: liskEsaeRlidieas witFARHRS Ni S

i nvention conprises a change to the am no acid sequence of the conpound at
at | east and related ioamedrhfdilbee asingstressdoErdike peptides o prdivitgdam no aci d

i nsertions, deletions, and substitutions. Preferably, a nodified
stresscopin-li ke peptide 15binds to the CRH receptor type 2 in a simlar

way agg t he unmpdiin&floB a8 iréstieedrb iHiufe eBhmpYisedbdhfifisterm@Bh Physi ol ogi cal

activity. Exanples of stresscopin-like peptides and nodifications thereof
are descr pedint of stvesscapiraiite peptideetosesubjent ibaiass thecmioamdr enbodi ment of

t he i nventj rises. .a.r t] r . l en t ed t

st esscopPloTPREApRrina e At BRI hiteBh R a1 ¢y o
forma st ghidesubpa@laeabnbsitehtinshihat leglilt el tesrapkl e beheft withoutai ety t hat
extends the circulation half-life of the peptide in the subject. In an
enbodi nendybsgiaatialdngersedt theohgart sale oA spisl SWiest ene gycol 25(PEG pol yner

t hat ol ongs the duration of the peptide in the subject's circulation
before’ its elimnation. In this formthe reactive group is acting as |inker
bet ween the pep onke embodiraehi oighenreat@ehtimétivad, the peasoia feyeeofteno aci ds of
the peptide and on the other wi.th the FOl nmer. :Hn an alternative

enbodi menBlresIROPINEHLS PERIGH BLRRid subisct Sa‘%[?{%?t%@ ¥ myntans before forning
a 30 chensiatediRiBnsivhd reea i'en ildlede@ PEAbIRDSRAMEE Wit bhe modi fied
pepti des, the linker group I's a succinimde, re particular an N

et hyl succsignificdef increase iadee asadeatd-or & sgnifmaat detreake mkbloogiay be vi nyl

sul p (ﬂg or ort hog%/r.i d b disul fide. Preferably, chem cal nodifications are
per f of tred PEPSHELP %8%1 I des, e.g. to increase the reaction efficiencies.
Linkers that are useful to bind the pol ypeptide and the PEG noiety woul d
convey mnimal inmunogenicity and toxicity to the host. Exanples of such
linkers may belrf ot@émoodBaenbrpen agminisprglion thesessoopin-nglave blpod352- 356 5

or Robert a Rev. ,.. V . 54, . -476.

Exanpl es @lfa%blﬂ %?ﬂﬁeé r%ﬁgﬂﬁgéfple%ﬁgq gzé?sﬁoﬁ'%‘ﬁ ﬁérﬂtl'cger 'Sﬁgééaégaz%%ui val ent
pol ymer s, btiee gr8Aid S&ritdnvraBoreavsiantialy Alaintaitiéddeldw\abolt WP RgimL,Rev. ,

vol . 55, pp. 217- 250. For exanple, styrene-maleic anhydride
neocar zi nostati n copol yner, hydroxylprop%I nmet hacryl am de copol yner,
dextran, polyglutamc acid, 10hydroxylethyl starch, and pol yaspartic acid
are other polyneric systens that can be enployed to acconplish delivery and
phar macoki neti ¢ characterics simlar to a PEG system In certain

enbodi nents of the invention, the stresscopin-like peptide 15 contains an

I ~ o o,



25 NO 82 or in SEQ ID NG 102 containing a CONH2 at its carboxy term nus and
a linker bound to the cysteine residue at position 28 of the amno acid
sequence Wwot2h11dseo2l7i nker bei ng N-et hyl succi ni m de or aceCarisde)/0a¥sde t he

| i nker attached to a PEG pol yner of about 20 kDa. 300One enbodi nent of the
present i pugBtAOANDEIBM ABARE FIHPGNEL CRBROPrRASrBANDEIbG/ dbLi 4 EAgLARI n- 1 i ke
peptides as a nethod of adm nistering such stresscopin-like peptide to
treat heaﬁhefséresaqe@olr@aehaén@ goncentration ofrpeplidenisrtbe C@ﬁée'@ztﬁ@i&ﬂi thahts of the
present i f tr fering or

di agnosedw Eﬁ% a?ladélggtgsteg&ﬁgoryg}rm%rﬁ t%tgn tcreg%aﬁr%@:éﬁi %%tt RH2 activity
conpri si ngtresktopirstils pegtideot the fsndwragtsea]uehee PEU IID:NU.y).ef fective amount
of at |east one stresscopin-like peptide. 5 Anot her enbodi ment of the
presem i nveMKigh: fSE&tVir S8 TAMNBLANT AFARRY d&iOfy 28N A RMBIQL Wizt he
progression of one or nore CHRH2- nmedi ated conditions, diseases, or

di sorders, said nethod conprising adm nistering to a patient in need of
treatment a pherefecsnly ithalstresstdetike peptios iy a@hrrﬁster@aﬁiadtﬁ@maa
stresscopin-1i ke peptjde. A Terns present invention is best

Cinder st oOIEGH S{EIBCBHEE A VERIOPQ PIaSHH GONETAUR TS O (N PEPIRR ngs and
eXEITD! ar Yyl SELOSUER-PEOYIRE cherfbRondbRrd il QWSRIHRIG AARLAYELT ons that

are at tines use rnt I's specification negative |ogarithm
base 1® obetW@razgmuts(ngr‘memo aabubn. 2rr@[er @ytbrecpreﬁeoatnlyethlealf maxi num

ffect d 20. of t ;L = | b 10 of
The- agon: SIMIRISEATAT PEsTaanPon RoiecRamiie Eagnio 8 chmpscoRigiaatnBloos 1 °
3,5 - CbeIa%n{B)Wr%héﬁ ProfeMit=a %%%@B@ﬁ@éﬁtbétr@%et\heen akbliehase (1000

base pairs); | odal't on; ATP = adenosine 5 -triphosphate; nt =

nucleotrdegﬁhbﬂiab@§d5§aK#mLPAGE = pol yacryl ami de gel el ectrophoresis; PCR
polynerase charn reaction, nm= 25 nanonol ar. The terns

"conprising”, "containing", and "including," are used herein in their open,

non-1{81 ting sARSRivadtigish 4drBinditemey sPesSRPIN-ks peplidedio areabjecr ovi ding a
dr ug to a patient in a manner that is pharnmacol ogically useful.

" Ar ea und¥ielding asiresscopip-relative bleod plasaeeconeentratian perfilemdidra a pl asma dr ug
concent ragla%PnaCb'cSﬁ’ceenhrgt hﬁ%upgfa?rtl rﬂa?ntﬁf?r%ﬁ'tﬁ g\ﬂ dbdut 9" Bg ML Eglﬁﬁtgt | e

i nterval Ccross whi ug concen ion curve’is

i nt egr at ethe freatmerdtresultes |Alé®smardasermrcakdré'd:m&rfoﬂrh@mee%lrthoen‘@rs to the AUC
obtained fromi nte rating the I asnma,_concentrati on curve over perr od of

zero to 48'%8[9?& ! é}e@”i t%8h§@ﬁtficéﬂh¢¢§fe@ﬁ%'rt P'ﬁ@dd%‘re%fﬂﬁ?rﬂ stration
of thsy ééJth?% ctdosage form conprising the drug to a patient. AUCt refers
to area under e plasma concentration curve fromhour 0 to the | ast

detect abl e concentration at tinme t, calculated by the trapezoidal rule.
AUC, nf or AUCo_co ref.er vau xtrapolated to infinity,

ol cul ated as TS ARSI alRRI S S e EETL PTG EN 8 nt i ni Ly,
cal cul at ega@htéﬁaﬁr&ﬂ@%ﬁﬂ'&drﬁé'n‘i’cl“av%tnoh‘s”?uﬁcujfé’rﬁ&ds &H iMtrelefhisByiak-

"Bl ood pressure” (BP) is pressure (force per unit area) exerted by
ci rcul at i AgMinisisatiam Ttheee\ﬁ@lnmels@’atlbn todtes @se @dyantageops cainee thayf t he

rtortes AR 8T ee R g el o b TR A AR B B T Sl drtoBner an 1 .
the term hkepdptideemsorder ies@sstanttaligrragintsih sasibsmbadoneersstisrethamd ch is the
bl ood pressure in the nmgjor blood vessel of the upper left or right arm

t hat t akebelovoaPwway NEfBmiR e ﬁ%%&COP%re'@W'ﬁ@@rpﬂaﬁéﬁ@ Co'bq?%t':ﬁtﬁ@ﬂessur e
varies beF ﬁ: systolic and diastolic pressures. Systolic pressure is peak
pressure e arteries, which 20occurs near the end of the cardiac cycle
when the ventricles are contracting. Diastolic pressure is mninum pressure
inthe arterie

whi ¢ ur ar t nni ng of the cardiac cycle when
the Vit ri ol esMhpalticyiar GGacime rsoqr&neme%{ahw tign. ASTRRPCORALF od val Ues

for a res l&@g nm-g S gﬁ%ﬂg

di astol i c]bla esg&% ngegsurﬁgﬂél rtldeh C??[erence %pywierg!r)r!h%{/gﬂgh ICc an

di astol i crtp:roesrmsreesa m8gdied| h-8Cah dvhiraist iSIGP has beealmdbdibed byroessaienes ar e
not static, but undergo tural riations fromone heart t to another and
b oughouBBHIMEEYS ArbLiE e YeRrseE At G PGt SFERTBI ar ugs.

di sease, exercise, and nonentarily from standing up. 30"C' or "Cp" neans
the concentration of drug in blood plasm, or serum of a subject,
general ly expressed as mass per unit vol gne, typically nanog rans per
mlliliter (ng/nmL). For convenience, this concentration may be referred to
herein as "drug pl asma concentrati on", "plasma drug concentration", "blood

pl asma concentration” or "plasma concentration”. The plasma drug
concentratr on at any ti e foI I ovvr ng drug adm n| stratr on |s referenced as

. I



20variability can be for instance due to the antibody utilized and is
generally normalized across multiple analytic nmethods based on conpari son
to refereanoeost@mards. In |ight of this assay dependenegl/tsermoss2ckil | ed
in the art will accordingly adjust concentration values with regard to
under | yi n@el@ﬁéﬁbr%@ﬂioﬁ?B?%g?l@itiéﬁ,néﬁé\bbﬁbiM®nQﬁtaﬂilldTQIdeéé omdifferent
assays. 25  "Substantially naintained" or "substantially maintaining"
a | evel omMmaglificgiopsasma concentration refers to limiting maxi mal
fluctuations of the concentration value to about 10% over a time period

| arger than about 15 m nutes. Fluctuations of the concentration value are
measured with fregetrathéoe@dadinérits ahersigedcopindikatpeptiderconadrisestamt i s
averaged over at least 1 to 2 hours. In addition, substantially maintaining

a level oPPHFAIRPPEASHANEIREE HIRHETRINYe (BHCRCEPESANSISAUPRRr 1imit refers

o 1im ¢ Bekchfiiol brErasbl Blaiteuliian P BBEARLERIGALARLED Srcfeeds Lhe upper

limt toatine perio era ess m nutes, nore preferably
wher e t hemadificapiensod is | ess than 10 mi nutes. "Cardi ac performance”
entails overall physiological actions carried out 5by the heart. Increased
cardi ac performance includes positive physiological effects on the
performance of 4 hgotheREMbohES, 8d REcEVE8edId ¥BbXonPrseantiii@rt he heart's

actions are said to decrease the cardiac performance. Such negative effects
can i Hel ubtecfaraimy oolyransslinkey inattacred ©l @ singreyresiduscingheiantine@sil hear t

e novo veRae it oG ARRTRREre bREEERREIEYRERGS BB e b ropi 0 T
r esponsesetHyuctinifidd. cantly stress the healthy or failing heart.

Furt hernore, occurrence of tachyphylaxis is not beneficial to cardiac
performance. Increased or inproved cardi ac performance can be neasured by

i ncreased ej ectd j S i ] vl ef ant ri I V)

ej ection 15f ram ?é(}ngr[@%rj &ﬂg?g@&étt?%%eﬁé\?o%@é l'(ké\ée,p\ﬁ?%cdéoggdsﬂes'%sc@redi ac

out put5 ( CO) morePEG ecbisted thlat possebsth asdletular Weight odiess plagn 80WDa. |y LV
function, beneficial chronotropic and, inot ra&iéc responses, steady or

mar gi nal | refetadyedba Rfdampoiglyis coyaleally ajachre i Qﬂd&am%ﬁessure, i.e.
peak syst BhdGral, the oRb e HHore: PEL BBIEL 354 lihEndd RS oo (RISRRUT ©
during isovolum™ relaxation or 20contraction, nean pulnonary artery wedge
pr essur e, ailinkaddivienanoteopredersbin the PEde oodzty da s rey oodaratil &l weighigehn

el |- boi ngte Tl 28 atoul R G 12 R 000 AT ARt EoBueS g
conmpopind gf abbGt 40 pE{Nt 25i nvention (such as a product conprising the

specified ingredients in the specified amounts, as well as any product
which results, directly or indirectly, from such conbi nations of the

SPresscopi n- 11 BArBhAIGls K mEREas v TN Al SEIREHIEPESS ot hor ot
" Conj ugat RioigRavith regeh® ™ Rl pesitimoindetdrainolasd begquerdce toeHe Peptibe, j oi ni ng

of two or npre conpounds. . "Dosage" neans adm nistration of a
t her apeut Woilageaylatian §f die peplide araenassthe half-life of thg pagwatesk pgptifeans one or

nor e np ' ' Len. el i i for

i ot Q141egy e dEring Rurdi b herdSeli S 1 £ Kafilnb St iofe 1

sui t abl e fhe modiicatiomiatret amiricoacid Isequenhcebhiheveteesssbpindikegpeptidesage refers
to a dosage .form sui @Ple for adlm' ni stration of a dgse via the parenteral

t
route. PrBfieraRYSUEhBaydieigds PRIVAAIG FBINAEIH Qb B Ednine BRKgRFe:
i ntravenu will, i I FA D3 e@@&f i nit of drug.
Conventi oggﬁw ez?% g(%g{a??%gyléylaﬁgmaésbéaaﬁldoéjﬁodslrage 8?|gségsslﬂglgnay be
adm ni st epesition ipttd sgguengecording to a vari ety of dosing regi nens or
dosi rates. Conmon dosing regi nens include once daily (qd), twice daily
(bid)Y“thrice daily (tid), four-tines daily (qid), tw ce-aweek, biweekly or

mont hly.  Conmorhd geingdts’ L Bed PhteistfdS3eySinlIIKe Ry RIABqNGuadR ni stration
i ncl ude nanograns p dosi ng m nutes and Per patient weight 15in kil ograns,

er g
wher e t hepttgrgedhalbtits efube Slegywéed peplde that ingurestat thdplasn® ni nut es,

cubout aneboRCufbteAr Y Srst BT e ARE P BEP AT fup SonbRufiiabishletn e ©

ki | ogram sgiestangallyymamhiaines el abyui NRawy/mbrand2&aks #r Plorngerticie ve” means
a plasma concentration curve that reaches and maintains a substantially
constant value after a defined period of .tine follow ng adm nistration of a
dosage form according to the invention. Qhe concentration range of constant
value is referred to as the "target" plasna concentration. 25 "Fornms" neans
various isomers and m xtures of one or nore stresscopin-like peptides. The
term"isonmer" refers to conpounds that have the sane conposition and

N LY O - . ~ 1




"Patient” or "subject"” neans an animal, preferably a mamual, nore
preferably a human, in need of therapeutic intervention. 20

" Phar nacewi2ealdsyo2accept abl e” neans nol ecul ar entities 200/USeMPOSI5R6 ONS
that are of sufficient purity and quality for use in the formulation of a
conposi ti gHe fakg é’t&dh?éﬂ@ﬂhe@tre@b@opﬂh&é%ﬂﬁ/e ibBRNblasMa cBnteatragdm tHaH™N use
(clinical and over-the-counter) and veterinary use are equally included
25wi t hi n theeurRegdated sﬁrﬁéswm@éhe peptider therebyaexterdinpdhe enratidm @f i ncl ude a
corrp05|t| d her human or veterinary use.

" Phar rraceﬁ{él ca?qu%éci@égg?%ﬁ aetiécrftpl ent" refers to a substance that is
non-toxic, biologically tolerable, and otherwi se biologically suitable for

30adm nistration to a subject, such as an inert substance, added to a

phar meol ogi caPneHaseeadimest obiherrarert inwenfionsteatureniig e, carrier, or

di luent t orrpatl bl e
therew t hgd@ﬁéﬂr%tﬁa@ﬁ g%%?%%@%b?g%@hggﬂggggm%%g@ %ﬂ%%?ﬂe&&cal cium
phosphat ecomaoundsfﬁmgameah@veym of starch, cellul ose derivatives,
gelatin, vegetable oils, and polyethylene glycols. "Pharnmaceutically
acceptabl e salt" means an acid or base salt of the 5conmpounds of the

| nventi on t hat AlgaithaPerhbb@intdtits RitdidduaRRLERUS the invehioH Sl bBob e

formul ati on of a conposition or nedi canment”™ of the present Invention and are
t ol er Hl edapparestfroncinerdeétgilechdiscossion t schigsess edamples, gindrolaiowsuvélowl
preparation. Suitable pharmaceutically acceptable salts include acid
addition salts which may, for exanple, be fornmed by reacting the drug
conpound with 10a suitabl BREFRDESCERIPTaEN DFRTHEFR|IEIRESCI d such as
hydrochloric acid, sulfuric acid, fumaric acid, nmalerc acid, succinic acid,
acetic acid, benzoic acid, citric acid, tartaric acid, carbonic acid or
phosphoric aci I

concentration %@urg1%15‘%3%#‘91&8%882%%%5%{?9@% bgrt\r}%m% ldg? ||"?0<56Wfor

concetg r aadnﬁmsuemagmstf*edsespm kel pesptiiecinrureeart noattreaimqarrtofelldue patcehté pl asma
profile"” refer to the curve obtained by plotting plasma drug concentration
or drug plasma concentration, or plasma concentration versus tinme. Usually,
t he convention ta t i A epdhonal Iy on
the x axis) i SF"[ eré%l?r'ra\e %o?qg%ﬁﬁ%?ﬁ ﬁerl‘gi?{%dr@g‘g V{ﬁﬁcelé\gféu@ t(g)lrsegg)sagegf orm
conpri si nprdfieeutlizing ddfeaemabutastof administeririRpstedsstepimslikeopepteleguant i ty of
conpound adm ni stered froma dosage formper unit tine, e.g., nanograns of
drug delivered per weight of a patient and per mnute (ng/kg/mn) into the

bl oop@i rcul at FRyuyred stAg Wahbnhe e%%@acéﬁHF‘Eb‘ tY.%eYer a@%@éséﬁparﬂﬁ&%@ge forms
may be neasured as an in vitro rate of drug delivery, i a quantity of

drug del i pepide WﬁtbrSE(BéDdﬂ@aw deyrvatiped Vi lodmejaltnldmﬂ’ﬁfeaﬁam?t time
measur ed ynder rla ti0 n U|tablefIU|d Del i vering
o amount NGrsreaE R e BTG RAaRIRebR B paci ent 1's

|nt er changeabl y used for adm ni stering an equi val ent amount of drug. 30
"Stresscopin-like peptide" neans a pol ypeptide honol ogous in its amno acid

sequence of SEDQUE N hewsdhe Erassatnsid osEoRhe 56! §irepi #ERECOUhidh i ncl udes
but i$=no ﬂ\%q g t tions in
t he sie%ueheémc%%ﬂeé %%F??)\gét h%g\{;\'/% d%?‘%%é%%c?\witﬁg%@g%} a:rHBI%l IJ?(%épeptl de
refers to a peptide that conprises an am no acid sequence identical to the

h- SOP (SEQ I D cept for up .to but n n4amno cid

del eti ons and/ %IO U(’S%.é W?o‘?‘@ WM@”W@%%C% sﬁﬁr@ﬁsﬁ?@f‘l'@
Conseratl TR ’ﬁ‘?ﬁﬁc ccordl ng to the 5
fol | ow ng Ip a#éllﬂéﬂnﬁﬁ%ol armg)o ar-u I_ﬁri]ar gﬁ?&l "pol ar charged ami no

aci ds can be substituted for another ali phatl c amno acid that is

non- poI [-un eed | ar- char 0 _aci respectively.

b ot ool ., "al FIiE PR B F e & Phueaite AledBnia REMFENS o aci ds i n
the gr OUDSEF@@@O‘E)M mge Béptide With TEQ fONObeAN® aAtiagLAgiRELIIS(SEQIDe group
consi sting of I, and V. Preferably, aliphatic polar-uncharged

substi t ut §16bcur betmeen amino acids in the group consisting of C, S, T,
and M or between amino acids in the group consisting of N and Q

Preferably, aliphatic pol ar-charged substitutions occur between am no acids
in the group consisting of D and E or between am no acids in the group
consisting of Kand R Conservative 15 amno acid substitutions can also be
made between aromatic am no acids that chude H F, Wand Y. Preferably,

at least a portion of the honol ogous stresscopin-like peptide conprises an
am no acid sequence with a 90% sequence identity to h-SOP concerning am no
acid del etions and/or non-conservative substitutions. 20 Generally, a
stresscopln I|ke peptlde refers to a peptlde that dlsplays an agonlstlc

e o e




25 the concentration of stresscopin of SEQID NO 1 to achieve a

phar macol ogi cal equi val ence based on CRHR2 activity. In sunmary, the
stresscopvo-2nel@ri2se concentration of 100 pg/ nL of a pepCiras2ab/o0SEey | D

NO 102 is equivalent to a concentration of 10 ng/nlL of the same peptide. A

"stresscopi n-r el@ké Beshal@sadehistdohceptraién-eifatt ¢iveéasedanian achi eving a
30"stressc |n-reIF%%ve". oqéﬁntr tion. "Ternlﬂ&h,hﬁbf-kae" (ty2 or t .y2
t er mi nal ) ST ESYPREM e PPRYHES ¥YtE R aRUiY £ pP e8I Bt r ati on of
t he pseud6&RHRR2 tiabsfagted bKtN;Ma cellate i n whi ch the plasma curve is flat,

bet ween drug absorption and drug cl earance. Wen the process of absorption
is not alimting factor, half-life is a hybrid paraneter controlled by

pl asme_cl earange and extent of distribution. In contrast, when the process
of absdrption [&Use Iﬂ&@@'?‘ﬁ%ﬁ%’&%ﬁé (%Eg) 'Itl%pl@:ﬁb‘Pg‘?fH?thqr](’ﬁ@tr?‘B@rl"ect s rate
and exten j h Sl aF it Re =g i rocess. The
5term naFﬁﬁéitl (?p?% g*éiagﬂg@;@édl)gqq gﬂgﬁgﬁgﬁan% Iﬁnﬂﬁ%'ﬁbﬁ? Hg%iélfﬁgereegi nmens,
because i BKeNVICalddistih¢healabsereodndl pregeace wiDatv aif stresseogiri-tikd | on
fluctuations and the tinme taken to reach equilibrium "Therapeutically
effecti vepsﬁHQﬁﬁW'ﬂﬁéﬁ%e@%SE%h‘piéﬁOc%ﬁéd%hloiw BRASERIEi ts the

bioIogicaNCQq1gqggﬁéaﬂkﬁiesponse in a tissue system animl or human, that
i s being sought’ by a researcher, veterinarian, nedical doctor, or other
clinitan, which includes therapeutic alleviation of the synptons of the

di di sarder _bei d,. 15The t "t d herein,
it eos. of her i SEU R TVEHNeFLARE PR PP Uasidck el Pl S BYt i g ¢ he
progress gfresstopii-fkEpepitted Wih SERPIINOArarkP8Ed immd:¢1s\ﬁawbrwfrh term

applies, or one or nore synptons of such disorder or condition. The term
"treatnent"”, as used herein, unless otherwi se indicated, refers to the act

Fol | ot ng. pept FSuke SHIVRERES e et {8, BFetic J @RUaIS5ed Bt Pon -

rel at % tQnalcbrm?@ﬁdgiohfmésmmh%ﬁgdgiimLéhg@idcﬁﬁ pepfupadlirgitis i n need of
treatnment of heart failure inprove cardiac performance in the patient

wi t hout nBgaftts ielhg Rieperte AGstersCrRErike PeRiide Witk SEQ Ha Nfa:1 ured by

i ncreased &%%ngénﬁgF@ id@nd ejection fraction, while negative effects can
i ncl ude i Rerease eart rate, increased nyocardial oxygen consunption,
decreased bl ood pressure anong ot her responses that 30stress the failing

heart. Conpounds of .th resent ipventign also inclyde novel an el ective
CRHR2 agoni st WM@J@%W%HW& Cﬂ%@é@%ﬁ@%ﬁ"?@'%‘ﬁﬁ@%?eﬂ& %ESQ

nodi f4at | . - : thihAyent i on
Ferer o I e e S e RS B i, Mo SRET RO R R
such as hp&@Buce (MARgtard leftSER ol gmpepttiadtibty (PdBfd) ineahasstipeiineds ar e
peptidesnéﬂat have an i ncreased agonistic activity towards CRHR2 as for
exanpl e Sured in a 5CAWMP assay with a pA50 that is within the range of
about 7.5 and higher, or pKI (negative log of KI) that is within the range
of about 7.5 and hi gher. Besides displaying high binding affinity,

st resscopi n- | i kgueptliAl&st shewerRpRZakhah petferrndnte ghoe! iy doevsmad | evel of

rece r i i on.. Pepti r 0 t £ S e t.herefore

or of et EAERRLS PrutBR st Sifeae o iU S S i PRuRie ol “ane
chem cal BEQE NES.. Menbers of the famly of Corticotropin Rel easing
Factors exhibit a noderately short half-life. CRHR2 sel ective agonists
pronmise a unique therapeutic profile. For the treatnment of disorders that
met abol | 6 di sehlh dae: Snbearia e silinf B T REet S IRIAREC 2, S
acting vahéasmtfaiafr’esjtpoesiasiwapénmulsiik”ejsmmﬁ diferenfAdbse gates tof moststssesgsioopi n- | i ke
peptide provides parti nefits for the treatment of chronic disorders
wher Qhe[‘iﬁ%gﬁpﬁﬁw&iérﬁﬁ(jﬂi@ﬁéﬁer apeutic exposure and patient conpliance
with prescribed 20treatnment are a chall enge. Accordi ngly, one

enbodi ment of the current invention is directed in general to seguence
variation(s) ofigwsdR,C shoesspecafdiac pedamnaece/far iHit dogs in cased afpmti al or

steric interference considerations such that the desi erapeutic

rof | e andiols SCHes TheRieR oA Shessoa S heritemER SR 1G Nokia2' s

r et ai ned. Enbodi nents of stresscopin-like peptides, which are

am dated at the O-termini, are provided in Tables 1 through 5. The reactive
group or linker is 30preferably succininhde or acetam de. The nodified
peptides optionally contain a PEG group. "The PEG may vary in | ength and

wei ght, and is preferably about 20 kDa. Optionally, the nunber of reactive
groups can be nore than one, with one reactive group being preferable. WO
2011/ 057027PCT/ US2010/ 055526 Table 1: Human stresscopin with am dated

~ o B N - e . o o - ——  g— — NI O\ N TR I}



AANAH LMAQ -NH2 SEQ I D NO 1 CKFTL SLDVP TNl MN LLFNI AKAKN LRAQA AANAH

LMAQ -NH2 SEQ I D NGO 2 TCFTL SLDVP TNl MN LLFNI AKAKN LRAQA AANAH LMAQ - NH2
SEQ | D NGO 20@Fz023LDVP TNI MN LLFNI AKAKN LRAQA AANAH LNWBQIGSNHA/OSES | D NO 4
TKFCL SLDVP TNI MN LLFNI AKAKN LRAQA AANAH LMAQ - NH2 SEQ I D

Figures 13 A & B illustrates the pharmacokinetics of a stresscopin-like
peptide with SEQ ID NO:102 in dogs following intravenous or subcutaneous
bolus injection of different doses.

5 Figure 13 C Hllustrates the pharmacokinetics of a siresscopin-like
peptide with SEQ ID NO:1 in dogs following intravenous dosing over 3 hours

at various dose rates.

Figure 14 A and B shows representative LV pressure-volume loops in
10 dogs with heart failure (A) in the absence and (B) following a 2-hour infusion
of stresscopin-like peptide with SEQ ID NO:1.

Figure 15 A illustrates the pharmacokinetics of a stresscopin-like
peptide with SEQ ID NO:1 in rats through intravenous or subcutaneous bolus
15  injection.

Figures 15 B to k illustrate the pharmacokinetics of pegylated
stresscopin-like peptides (SEQ 1D NO:102, 103, 104, 105, and 108) in rats
following intravenous or subcutaneous bolus injection of different doses.

20

Figure 16 A to C shows the mean plasma concentration of &
stresscopin-like peptide with SEQ ID NO:1 following 7.5-hour intravenous
infusions in (A) healthy subjects, (B) in subjects with heart failure, and (C)
following an infusion of 54 ng/kg/min in healthy subjects.

25

Figure 17 shows the heart rate of healthy placebo subjects over time
during a 7.5-hour intravenous infusion study of a stresscopin-like peptide with
SEQ ID NO:1.

30 Figure 18 A to C shows change in (A) heart rate, (B) in cardiac index,
and (C) in stroke volume, for healthy versus heart-failure subjects during a
7.5-hour intravenous infusion of of a stresscopin-like peptide with SEQ ID
NO:1.



NO 5 TKFTC SLDVP TNI WN LLFNI
CLDVP TNl WMN LLFNI

LRAQA AANAH LMAQ -NH2 SEQ ID NO 9 TKFTL SLDCP TNI MN

10

15

20

25

30

Figure 19 shows change in heart rate after infusion of a stresscopin-
like peptide with SEQ ID NO:1 for healthy dogs, healthy subjects, and heart-
failure subjects.

DETAILED DESCRIPTION OF THE INVENTION

This invention relates to novel peptides that are selective CHRH2
agonists and compositions thereof for the treatment, amelioration or inhibition
of cardiovascular conditions, including but not limited to heart failure. In one
embodiment, the novel and selective CRHR2 agonist peptides include

stresscopin-like peptides and modifications thereof.

Another embodiment of this invention concerns the administration of
stresscopin-like peptides to a patient in need of treatment for heart failure
targeting a specific therapeutic blood plasma level range of the administered
peptides (FIG. 1). Administration of stresscopin-like peptides in this range
improves cardiac performance in the patient without negatively affecting the
heart. Such negative effects can include among others any of the following
effects: increased heart rate, increased or decreased blood pressure,
increased myocardial oxygen consumption, de novo ventricular arrhythmia,
and other chronotropic or inotropic responses that significantly stress the
failing heart.

Yet another embodiment of the invention is directed to stresscopin-like
peptides and methods of administering them that result in prolonged time
intervals, during which their blood plasma level is maintained inside that
therapeutically beneficial range (FIG. 2 A-C), and preferably yields a
substantially flat plasma curve.

In an 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 stresscopin-like

10
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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 N LLFNI  AKAKN
LRAQA AANMBI 2DNAGre2MH2 SEQ | D NO 12 TKFTL SLDVP TCI MN L L PRIr/USEAKMNSISRAQA
AANAH LMAQ -NH2 SEQ I D NO 13 TKFTL SLDVP TNCWN LLFNI AKAKN LRAQA AANAH

peptide in such a way so that the blood plasma concentration of the peptide is
substantially maintained below 7.2 ng/mL.

In specific embodiments, the stresscopin-like peptide is selected from a
5 group consisting of stresscopin (h-SCP) and modifications thereof. The
stresscopin-like peptide, or modifications thereof, is preferably a mammalian
peptide, specifically, a mouse, rat, guinea pig, rabbit, dog, cat, horse, cow,
pig, or primate peptide, or derivative thereof. Preferably, the peptide is a
human peptide, or derivative thereof.
10
Modification of a stresscopin-like peptide as used in this invention
comprises a change to the amino acid sequence of the compound at at least
one position in the amino acid sequence, including amino acid insertions,
deletions, and substitutions. Preferably, a modified stresscopin-like peptide
15  binds to the CRH receptor type 2 in a similar way as the unmodified peptide
and thus displays at least some physiological activity. Examples of
stresscopin-like peptides and modifications thereof are described in more
detail in the section below.

20 Another embodiment of the invention comprises a reactive group
covalently attached to a stresscopin-like peptide. The reactive group is
chosen for its ability to form a stable covalent bond with a polymer or other
chemical moiety that extends the circulation half-life of the peptide in the
subject. In an embodiment, such a polymer comprises a polyethylene gycol

25 (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 and on the other with the polymer. In an alternative
embodiment, the reactive group is initially bound to the PEG before forming a

30 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. Preferably, chemical modifications are
performed on isolated peptides, e.g. to increase the reaction efficiencies.

11



LMAQ -NH2 SEQ I D NO 14 TKFTL SLDVP TNI CN LLFNI AKAKN LRAQA AANAH LMAQ - NH2
SEQ I D NO 15 TKFTL SLDVP TNl MC LLFNI AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D
NG 16 TKRVOD 26008R2TNI MN CLFNI AKAKN LRAQA AANAH LMAQ - NIFR TR 100538¢h 17
TKFTL SLDVP TNI MN LCFNI AKAKN LRAQA AANAH LMAQ - NH2 SEQ I D NO 18
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Linkers that are useful to bind the polypeptide and the PEG moiety
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
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,
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.

In certain embodiments of the invention, the stresscopin-like peptide
contains an amidated C-terminus. Such modification procedures may be
performed on an isolated purified polypeptide 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-
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 a
stresscopin-like 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.

One embodiment of the present invention features dosing compounds

comprising stresscopin-like peptides as a method of administering such
stresscopin-like peptide to treat heart failure patients.

12



TKFTL SLDVP TNI MN LLCNI AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 19 TKFTL
SLDVP TNl MN LLFCI AKAKN LRAQA AANAH LMAQ -NH2 SEQ | D NO 20 TKFTL SLDVP
TNl MN LLANG 2884122 RAQA AANAH LMAQ - NH2 SEQ | D NGO 21 TKPTIL/USR@VOsSERE MN
LLFNI CKAKN LRAQA AANAH LMAQ -NH2 SEQ I D NG 22 TKFTL SLDVP TNI MN LLFNI
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Furthermore, one embodiment of the present invention 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 stresscopin-like peptide.

Another embodiment of the present invention 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 stresscopin-like peptide.

A) Terms

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
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.

“Area under the curve” or “AUC” is the area as measured under a
plasma drug concentration curve. Often, the AUC is specified in terms of the

13



ACAKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 23 TKFTL SLDVP TNl MN LLFNI  AKCKN
LRAQA AANAH LMAQ -NH2 SEQ I D NO 24 TKFTL SLDVP TNI MN LLFNI  AKACN LRAQA
AANAH LMVAQD-2NHASBBQ | D NO. 25 TKFTL SLDVP TNI MN LLFNI  AKARKT/USRAQSSFS2NAH
LMAQ -NH2 SEQ I D NGO 26 TKFTL SLDVP TNI MN LLFNI AKAKN CRAQA AANAH LMAQ - NH2

time interval across which the plasma drug concentration curve is being
integrated, for instance AUCstart-finish- Thus, AUCq.4an refers to the AUC
obtained from integrating the plasma concentration curve over a period of
zero to 48 hours, where zero is conventionally the time of administration of the
5 drug or dosage form comprising the drug to a patient. AUC; refers to area
under the plasma concentration curve from hour O to the last detectable
concentration at time t, calculated by the trapezoidal rule. AUCi,s or AUCo.
refers to the AUC value extrapolated to infinity, calculated as the sum of AUC;
and the area extrapolated to infinity, calculated by the concentration at time t
10 (Cy) divided by k.

“‘Blood pressure” (BP) is the pressure (force per unit area) exerted by
circulating blood on the walls of blood vessels. The pressure of the circulating
blood decreases as it moves away from the heart through arteries and

15 capillaries, and toward the heart through veins. Generally, the term blood
pressure refers to brachial arterial pressure, which is the blood pressure in the
major blood vessel of the upper left or right arm that takes blood away from
the heart. For each heartbeat, blood pressure varies between systolic and
diastolic pressures. Systolic pressure is peak pressure in the arteries, which

20 occurs near the end of the cardiac cycle when the ventricles are contracting.
Diastolic pressure is minimum pressure in the arteries, which occurs near the
beginning of the cardiac cycle when the ventricles are filled with blood. An
example of normal measured values for a resting, healthy adult human is 115
mmHg systolic and 75 mmHg diastolic. Pulse pressure is the difference

25 Dbetween systolic and diastolic pressures. Systolic and diastolic arterial blood
pressures are not static but undergo natural variations from one heartbeat to
another and throughout the day in response to stress, nutritional factors,

drugs, disease, exercise, and momentarily from standing up.

30 “C” or “Cp” means the concentration of drug in blood plasma, or serum,
of a subject, generally expressed as mass per unit volume, typically
nanograms per milliliter (ng/mL). For convenience, this concentration may be

referred to herein as “drug plasma concentration”, “plasma drug

14



SEQ I D NO 27 TKFTL SLDVP TNI MN LLFNI AKAKN LCAQA AANAH LMAQ -NH2 SEQ I D
NO 28 TKFTL SLDVP TNI MN LLFNI AKAKN LRCQA AANAH LMAQ -NH2 SEQ I D NO 29
TKFTL SLDVO 20nvasto2z LFNI AKAKN LRACA AANAH LMAQ - NHZ2 SEQPLCIYUSEN 18055BE4-TL
SLDVP TNl MN LLFNI AKAKN LRAQC AANAH LMAQ -NH2 SEQ | D NO 31 TKFTL

concentration”, “blood plasma concentration” or “plasma concentration”.
The plasma drug concentration at any time following drug administration is
referenced as Ci, as in Cg, or Cogp, €tc. A maximum plasma concentration
obtained following administration of a dosage form obtained directly from the
5 experimental data without interpolation is referred to as Cmax, wherein “tmax’ is

the time elapsed from administration of a dosage form to a subject until the
time, at which Cpax 0ccurs. The average or mean plasma concentration
obtained during a period of interest is referred to as Cavg Or Cmean. Persons of
skill in the art will appreciate that blood plasma drug concentrations obtained

10 in individual subjects will vary due to interpatient variability in the many
parameters affecting drug absorption, distribution, metabolism and excretion.
For this reason, unless otherwise indicated, when a drug plasma
concentration is listed, the value listed is the calculated mean value based on
values obtained from a groups of subjects tested or from multiple

15 administrations to the same subject on different occasions.

Furthermore, a person skilled in the art will appreciate the variability in
measured blood plasma concentration of peptides due to the assay utilized in
the determination of the peptide quantity, i.e. sandwich immunoassay. The

20 variability can be for instance due to the antibody utilized and is generally
normalized across multiple analytic methods based on comparison to
reference standards. In light of this assay dependency, someone skilled in the
art will accordingly adjust concentration values with regard to underlying
assay when comparing concentrations obtained from different assays.

25

“Substantially maintained” or “substantially maintaining” a level
of blood plasma concentration refers to limiting maximal fluctuations of the
concentration value to about 10% over a time period larger than about 15
minutes. Fluctuations of the concentration value are measured with regard to

30 atime-averaged concentration value that is averaged over at least 1 to 2
hours. In addition, substantially maintaining a level of blood plasma
concentration below a specified upper limit refers to limiting the time period

that the concentration value exceeds the upper limit to a time period

15



SLDVP TNl MN LLFNI AKAKN LRAQA CANAH LMAQ -NH2 SEQ | D NO 32 TKFTL SLDVP
TNl MN LLFNI  AKAKN LRAQA ACNAH LMAQ -NH2 SEQ | D NGO 33 TKFTL SLDVP TNI MN
LLFNI  AKAKD 20RAGR2AACAH LMVAQ - NH2 SEQ | D NGO 34 TKFTL SL PUP/UBRIMMNSISRENI
AKAKN LRAQA AANCH LMAQ -NH2 SEQ I D NO 35 TKFTL SLDVP TNI MN LLFNI  AKAKN
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preferably of less than 15 minutes, more preferably where the time period is
less than 10 minutes.

“Cardiac performance” entails overall physiological actions carried out
by the heart. Increased cardiac performance includes positive physiological
effects on the performance of the heart, while effects negatively influencing
the heart’s actions are said to decrease the cardiac performance. Such
negative effects can include among others any of the following effects:
increased heart rate, increased blood pressure, increased myocardial oxygen
consumption, de novo ventricular arrhythmia, and other chronotropic or
inotropic responses that significantly stress the healthy or failing heart.
Furthermore, occurrence of tachyphylaxis is not beneficial to cardiac
performance. Increased or improved cardiac performance can be measured
by increased ejection fraction, more specifically left ventricular (LV) ejection
fraction (EF), larger stroke volume (SV), increased cardiac output (CO),
improved systolic and diastolic function, particularly LV function, beneficial
chronotropic and inotropic responses, steady or marginally decreased heart
rate, steady or decreased blood pressure, i.e. peak systolic aortic pressure,
LV end diastolic pressure, LV pressure during isovolumic relaxation or
contraction, mean pulmonary artery wedge pressure, in addition to constant or
decreased myocardial oxygen consumption, and generally hemodynamic
responses beneficial to the overall well-being of the subject.

“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 stresscopin-like peptide or
pharmaceutically acceptable forms thereof. “Conjugate” means a chemical
compound that has been formed by the joining of two or more compounds.

‘Dosage” means administration of a therapeutic agent in prescribed

amounts.

16



LRAQA AANAC LMAQ -NH2 SEQ I D NO 36 TKFTL SLDVP TNI MN LLFNI  AKAKN LRAQA
AANAH CMVAQ -NH2 SEQ I D NO 37 TKFTL SLDVP TNI MN LLFNI AKAKN LRAQA AANAH
LCAQ - NH2wWEEBQ 137080 38 TKFTL SLDVP TNI MN LLFNI  AKAKN L RARCAVUSANMOSISRCQ - NH2
SEQ I D NO 39 TKFTL SLDVP TNI MN LLFNI AKAKN LRAQA AANAH LMACI - NH2 SEQ

‘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. If not otherwise stated a

5 dosage refers to a dosage form suitable for administration of a dose via the
parenteral route. Preferably, the dosage is delivered through continuously

intravenuous, or subcutaneous administration.

“‘Dose” means a unit of drug. Conventionally, a dose is provided as a
10 dosage form. Doses may be administered to patients according to a variety of
dosing regimens or dosing rates. Common dosing regimens include once
daily (gd), twice daily (bid), thrice daily (tid), four-times daily (qid), twice-a-
week, biweekly or monthly. Common dosing rates for continous intravenuous
administration include nanograms per dosing minutes and per patient weight
15 in kilograms, where the dose is continuously delivered for at least about 30
minutes, commonly up to a few hours. Common dose amounts for bolus
intravenuous or subcutaneous administration include microgram per patient

weight in kilogram, generally administered by injection.

20 “Flat plasma curve” means a plasma concentration curve that reaches
and maintains a substantially constant value after a defined period of time
following administration of a dosage form according to the invention. The
concentration range of constant value is referred to as the “target” plasma
concentration.

25

“Forms” means various isomers and mixtures of one or more
stresscopin-like peptides. The term “isomer” refers to compounds that have
the same composition and molecular weight but differ in physical and/or
chemical properties. Such substances have the same number and kind of

30 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

17



| D NO 40 TKFTL SLDVP TNI WN LLFNI AKAKN LRAQA AANAH LMAQC- NH2 SEQ I D NO 41
5Table 2: Cys-variant of stresscopin peptide with N Ethylsuccinimde (N ES)
reacti ve woaoi1fis# ez SLDVP TNI MN LLFNI AKAKN LRAQA AANAHPLIARI(1oMESPe NH2 SEQ
I D NO 42 TKFTL SLDVP TNI MN LLFNI AKAKN LRAQA AANAC(-NES) LMAQ -NH2 SEQ I D

NG 43 TKFILhSHHAEG cHNbdMatdrr et MAKNNrBAS¥tAACTh &l EHiINAQ e fBI20SQ | D
NO 44 TKFTL SLDVP TNI MN
molecule that is not superposable on its mirror image, implying the absence of

an axis and a plane or center of symmetry.

5 “‘Heart rate” (HR) means the number of heartbeats per unit of time,
usually expressed as beats per minute (bpm). The average resting human
heart rate is about 70 bpm for adult males and 75 bpm for adult females.
Heart rate varies significantly between individuals based on fitness, age and
genetics. Endurance athletes often have very low resting heart rates. Heart

10 rate can be measured by monitoring one's pulse. An increase of more than 5-
10 bpm from the baseline HR of a resting individual for more than about 15

min substantiates a “substantial increase” in HR.

“Parenteral route” means a route of administration that involves
15  piercing the skin or mucous membrane, and generally includes intravenous

(IV), subcutaneous (SC), intramuscular (IM) route of administration.

“Patient” or “subject” means an animal, preferably a mammal, more
preferably a human, in need of therapeutic intervention.
20
"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
25 within the scope of the present invention, a formulation would include a

composition or medicament for either human or veterinary use.

“‘Pharmaceutically acceptable excipient” refers to a substance that is
non-toxic, biologically tolerable, and otherwise biologically suitable for
30 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,

18
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oils, and polyethylene glycols.

45 TKFTL SLDVP TNI MN
46 TKFTL SLDVP TN MN
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48 TKFTL SLDVP TNI MN
s}

NO.
NO.
NO.
NO.
NI YeTHFTLeSbBYR TN W

"Pharmaceutically acceptable salt" means an acid or base salt of the
5 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
10 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.

“Plasma drug concentration curve’, “drug plasma concentration

15 curve’, “plasma concentration curve’, “plasma concentration-time
profiles”, “plasma concentration profile”, or “plasma profile” refer to the
curve obtained by plotting plasma drug concentration or drug plasma
concentration, or plasma concentration versus time. Usually, the convention is
that the zero point on the time scale (conventionally on the x axis) is the time

20 of administration of the drug or dosage form comprising the drug to a patient.

“‘Rate” means to the quantity of compound administered from a dosage
form per unit time, e.g., nanograms of drug delivered per weight of a patient
and per minute (ng/kg/min) into the blood circulation of the patient. Drug

25 delivery rates for dosage forms may be measured as an in vitro rate of drug
delivery, i.e., a quantity of drug delivered from the dosage form per unit weight
and per unit time measured under appropriate conditions and in a suitable
fluid. Delivering an amount of drug into the blood circulation of a patient is
interchangeably used for administering an equivalent amount of drug.

30

“Stresscopin-like peptide” means a polypeptide homologous in its
amino acid sequence of SEQ ID NO:1 or a derivative of the polypeptide,
which includes but is not limited to h-SCP and conservative amino acid
substitutions in the sequence of the polypeptide. A homologous stresscopin-
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LLENI AKAC(- NES) N LRAQA AANAH LMAQ -NH2 SEQ ID NO 50 WO

2011/ 057027PCT/ US2010/ 055526 TKFTL SLDVP TN MN LLFNC(- NES) AKAKN LRAQA
AANAH LVAQD-2NHASBEQ | D NO 51 TKFTL SLDVP TNl MN LLFC( - NESYLIr/UARMKNSISRAQA
AANAH LVAQ -NH2 SEQ I D NO 52 TKFTL SLDVP TNI MN LC(- NES) FNI AKAKN LRAQA

AANAH LMAGKe plRtidefaréld @ pdptideihat bMBHsdNaNErtinoMeR) s&dllertiéAKN LRAQA
identical to the h-SCP (SEQ ID NO:1) except for up to but not more than 4
amino acid deletions and/or one or more conservative amino acid substitution.
Conserative substitutions may be made, for example, according to the

5 following: aliphatic non-polar, polar-uncharged, and polar charged amino
acids can be substituted for another aliphatic amino acid that is non—polar,
polar-unchargeed, or polar-charged amino acid, respectively. Preferably,
aliphatic non-polar substitutions occur between amino acids in the group
consisting of G, A, and P or between amino acids in the group consisting of |,

10 L, and V. Preferably, aliphatic polar-uncharged substitutions occur between
amino acids in the group consisting of C, S, T, and M or between amino acids
in the group consisting of N and Q. Preferably, aliphatic polar-charged
substitutions occur between amino acids in the group consisting of D and E
or between amino acids in the group consisting of K and R. Conservative

15  amino acid substitutions can also be made between aromatic amino acids that
include H, F, W and Y. Preferably, at least a portion of the homologous
stresscopin-like peptide comprises an amino acid sequence with a 90%
sequence identity to h-SCP concerning amino acid deletions and/or non-
conservative substitutions.

20

Generally, a stresscopin-like peptide refers to a peptide that displays

an agonistic activity towards human corticotrophin releasing hormone receptor
type 1 (CRHR1) and type 2 (CRHR2) closely resembling the CRHR1 and
CRHR2 activity of stresscopin (h-SCP). A stresscopin-like peptide is a

25 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 stresscopin-like peptides is not limited

30 to agonist, but can also include partial agonists. The CRHR1 and CRHR2
activity of a stresscopin-like peptide can for instance be assessed in an
adenosine 3',5’-cyclic monophosphate (CAMP) assay.

20



AANAH LMAQ -NH2 SEQ I D NO 54 Table 3: Pegyl ated Cys-vari ant
stresscopin-like peptides with NEth | succinimde (NES) |inker and PEG

wei ci hi ncwoabouns7®20 kDa C(- NES- PEG) KFTL SLDVP TN MN LLFRCTAKAKMBIOERAQA AANAH
LMAQ - NH2 SEQ I D NO 55 TC(-NES- PEG FTL SLDVP TNI MN LLFNI AKAKN LRAQA AANAH
LMAQ - NH2 SEQ B “NieSEcafsiv-rWtiveEsenFaBNR of BNt ONdeAlalne LRAQA AANAH
LMAQ - NH2 SEQ I D NO 57 FC(-NES- PEG L SLDVP TN WN LLFNI AKAKN LRAQA AANAH
LMAQ - NH2 therepf ip gz dhe kpmegnirgtionHibe) s|weiphirang/GRHRRIACAKAKN LRAQA AANAH

G - o e B N iRl a R GBS TR rEp R ARRENP Ragn anna
LMAQ - NH2NBEQ ABtINOnfisle Uik ThveiGhCanNERIPRE)AdRYTNISNfeteNForAlMss L RAQA AANAH

LMAQ -NH2 _SEQ | D NO. 62 TKFTL SLDC(-NES-PEG P TNI MN LLFNI AKAKN LRAQA AANAH
LMAQ -NH2 fases fistigeseapifike peptides, it is confusing to report the blood plasma

concentration for a dosage form without considering the weight or the CRHR2

activity of the peptide. It is preferred to report the blood plasma concentration
of a peptide as the stresscopin-relative concentration that is the concentration
of the peptide normalized with regard to the weight and CRHR2 activity

10 equivalent to stresscopin. For instance the molecular weight of a pegylated
derivative of a stresscopin-like peptide (SEQ ID NO:102) is 25,449 Da, while
the molecular weight of stresscopin (SEQ ID NO:1) is 4,367 Da. Furthermore,
the agonistic activity of stresscopin-like peptide of SEQ ID NO:102 possesses
a pAsp value of 8.15 measured in a CRHR2 cAMP assay versus a pAsg value

15  of 9.40 for stresscopin of SEQ ID NO:1. Hence the agonist potency ratio of a
peptide of SEQ ID NO:102 to stresscopin of SEQ ID NO:1 is reduced by a
factor of 10°4981% = 17 78, while the peptide has a 5.6-fold higher mass than
stresscopin of SEQ ID NO:1. To dose to a blood plasma level equivalent of
100 pg/mL of stresscopin of SEQ ID NO:1, one should dose to a blood

20 plasma concentration of the stresscopin-like peptide of SEQ ID NO:102 that is
100.8 (= 5.6*17.78) times higher, namely 10 ng/mL, assuming equal
distribution to tissues from plasma. In case the concentration is quoted in
molar units, which are weight independent, one should administer a dose of
the stresscopin-like peptide of SEQ ID NO:102 that is 5.6 times higher than

25 the concentration of stresscopin of SEQ ID NO:1 to achieve a
pharmacological equivalence based on CRHR2 activity. In summary, the
stresscopin-relative concentration of 100 pg/mL of a peptide of SEQ ID
NO:102 is equivalent to a concentration of 10 ng/mL of the same peptide. A
“stresscopin-relative” dosing rate is one that is based upon achieving a

30 “stresscopin-relative” concentration.

“Terminal half-life” (t, or ty; minal) iS the time required to reach half the
plasma concentration of the pseudo-equilibrium state, a state in which the
plasma curve is flat, between drug absorption and drug clearance. When the
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SLDVC(- NES- PEG TN MN LLFNI AKAKN LRAQA AANAH LMAQ - NH2 SEQ I D NO 64
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SLDVP
SLDVP
SLDVP
SLDVP
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SLDVP
SLDVP
SLDVP

C(-NES- PEG NI WN LLFNI AKAKN LRAQA AANAH LMAQ - NH2 SEQ I D NO 65
TC(WHESHRE@2F VN LLFNI  AKAKN LRAQA AANAH LMAQ - NH2 PEEQ@SkD0NEFB6
TNC( - NES- PEG) MWN LLFNI AKAKN LRAQA AANAH LMAQ - NH2 SEQ I D NO 67
N ggd@asm?a@swﬁbm QAN RARRIAMNAK VB hhiRy SiGridleNO 68
TN -NES- PEG LLFNI AKAKN L AANAH LMAQ -NH2 SEQ | D NG 69
TNI S0 teplladesy Egmmpammmmd@z%mwnbm_lmmn%@ MHER0: 70

T I PR REL SR RARN TR AN TR PRIZTSE R R 72

TN bhd lelxtelelt-oNaBsbtiptibh afiAKMhddpeRleAtDPtHeldVibthalidn? pc@ss DThe

5 terminal half-life is especially relevant to multiple dosing regimens, because it

controls the degree of drug accumulation, concentration fluctuations and the

time taken to reach equilibrium.

“Therapeutically effective amount” means that amount of compound

10 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.

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

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

20

B) Compounds

The present invention relates to the following peptides and derivatives
thereof. In general, the invention relates to all compounds that upon

25 administration to patients in need of treatment of heart failure improve cardiac

performance in the patient without negatively affecting the heart. Improvement
can be measured by increased cardiac output and ejection fraction, while
negative effects can include increased heart rate, increased myocardial

oxygen consumption, decreased blood pressure among other responses that

30 stress the failing heart. Compounds of the present invention also include

novel and selective CRHR2 agonist peptides including stresscopin-like
peptides and modifications thereof.
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TKFTL SLDVP TNl MN LLFNC( - NES- PEG) AKAKN LRAQA AANAH LMAQ - NH2
TKFTL SLDVP TNI MN LLFNI  C(- NES- PEG) KAKN LRAQA AANAH LMAQ - NH2

TKFTL SLDVP TNI MN LLFNI  AKC( - NES- PEG) KN LRAQA AANAH LMAQ - NH2

TKFTL SLPMRhéMh, bbﬁﬁbuﬁaé\& t B Nve RSN trdVRgh HiF2
TKFTL SLDVP TNI MN'LLFNI  AKAKC( - NES- PEQ% LRAQA AANAH LMAQ - NH2

TKFperslipumigieaiat bid toprganzex M- GPREFAGUCAARAHSOMOY - NH2

i A EH S R VRS AR e e B R AR VAR R
TKFiHereddedRagadidlie adtiitl tdVAHY CRAR2 HforRix@hibl &M urddNd a NH2
5 cAMP assay with a pAsg that is within the range of about 7.5 and higher, or

NFROOO~NOOTAhW

pKi (negative log of K)) that is within the range of about 7.5 and higher.

Besides displaying high binding affinity, stresscopin-like peptides are CRHR2

agonists that show an elevated level of receptor activation. Peptides that are

homologous to h-SCP are therefore preferable, since these peptides naturally
10 possess similar physical and chemical properties.

Members of the family of Corticotropin Releasing Factors exhibit a
moderately short half-life. CRHR2 selective agonists promise a unique
therapeutic profile. For the treatment of disorders that are mediated by

15 CRHRZ2, including but not limited to, cardiovascular and metabolic disease,
one embodiment of this invention is directed to a long acting variant of
stresscopin-like peptides. A long acting stresscopin-like peptide provides
particular benefits for the treatment of chronic disorders where the need for
continued therapeutic exposure and patient compliance with prescribed

20 treatment are a challenge.

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

25 therapeutic profile and/or structure-activity relationship relative to CRHR2 is
retained.

Embodiments of stresscopin-like peptides, which are amidated at the
C-termini, are provided in Tables 1 through 5. The reactive group or linker is
30 preferably succinimide or acetamide. The modified peptides optionally contain
a PEG group. The PEG may vary 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.
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NO 83 TKFTL SLDVP TNl MN LLFNI AKAKN LRAQC(- NES- PEG) AANAH LMAQ - NH2
NO 84 TKFTL SLDVP TNI MN LLFNI AKAKN LRAQA C(- NES- PEG) ANAH LMAQ - NH2
NQVB20TiKET27 SLDVP TNI MN LLFNI  AKAKN LRAQA AC( - NEBCPESRNAMSISMAQ - NH2
NO 86 TKFTL SLDVP TNl MN LLFNI AKAKN LRAQA AAC( - NES- PEG) AH LMAQI - NH2
NOT&BIeTKH%m%hQVﬂ%sEBWN VB RIS - LNy BESriBRG) H LMAQL - NH2
NOS§§SS'@6F}H_“@_ VG ld@gl LLFNI AKAKN LRAQA -NES- PEG) LMAQ - NH2
NO § » ‘ MAQ - NH2
NO a@m&m\mmmm Mﬂw‘ﬂ BN LMKMNMA%Q%W Ibdtm P PP AQ - NH2
NO: 92ciKFI1IoVEL EVIPIN T DLAWY RN LARAKNLIRALR AANAH $CEe NS PEG) QI - NH2
NGO 92xkcTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:4

(CAUAUAVAVAWAGAGRGRW,

TKFCL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:5
TKFTC SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:6
=
8

TKFTL CLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMAQI-NH, [ SEQ ID NO:
TKFTL SCDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMAQI-NH, [ SEQ ID NO:
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 LLEFNI 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 LLFNI 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 LLEFNC 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 LLFNI 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
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

5 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 LLFNI AKAKN LRAQA AANAC (-NES) LMAQI-NH, SEQ ID NO:43
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AAC (-NES)AH LMAQI-NH, SEQ ID NO:44
TKFTL SLDVP TNIMN LLFNI 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 LLFNI AKAKN LRC (-NES)QA AANAH LMAQI-NH, SEQ ID NO:47
TKFTL SLDVP TNIMN LLFNI 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 LLFNI AKAC(-NES)N LRAQA AANAH LMAQI-NH, SEQ ID NO:50

24



TKFTL SLDVP TNI MN LLFN
TKFTL SLDVP TNI MN LLFN

AKAKN LRAQA AANAH LMAC(- NES-PEG | -NH2 SEQ | D NO 93
AKAKN LRAQA AANAH LMAQC(- NES- PEG) -NH2 SEQ | D NO 94

5 Tabl e AavoRepydsaed Cys-variant stresscopin-like pepti ¢es/us2a10/0PESs of
vari abl e rml ar WEI CI ht and N-Eth |succinimde (NES) or Acetamide I A |inker

TKFTL A
NG 95 T

zoNES:, P

FGEMEON0) QA

SEQ I D

KCFKEITLS‘EJDVP TWIMWHEERMESAKNQMKNR@(AQNE&@E&MMGN}Q) (¢

YBESED ND: NO.

96 WO

2011/ 05

7O TRCIYIUS20UBN 0556 R8s /ANNARKAKNAGIAONHANAE TMADKATH,

SISEYPIOTND MN A

MANAH

LMAQ - N

) BEF KT NO S14D\

P

HPKFITE FNIDVAKAKINN | RENE BNESNPHEES AN X300 ) TANASENAOD- NG ¢
TNl MN AANAH LMAQ - NH2 LLFNI

AKAKN LRC( - NES- PEG MA20000) QA SEQ | D NO. 82

Table 3: Pegylated Cys-variant stresscopin-like peptides with N-
Ethylsuccinimide (NES) linker and PEG weighing about 20 kDa

C(-NES-PEG) KFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH2 SEQ ID NO:55
TC (-NES-PEG) FTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:56
TKC (-NES-PEG) TL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:57
TKFC (-NES-PEG)L SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:58
TKFTC (-NES-PEG) SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:59
TKFTL C(-NES-PEG)LDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:60
TKFTL SC(-NES-PEG)DVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:61
TKFTL SLC (-NES-PEG)VP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:62
TKFTL SLDC (-NES-PEG)P TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:63
TKFTL SLDVC (-NES-PEG) TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:64
TKFTL SLDVP C(-NES-PEG)NIMN LLFNI AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:65
TKFTL SLDVP TC(-NES-PEG)IMN LLFNI AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:66
TKFTL SLDVP TNC(-NES-PEG)MN LLFNI AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:67
TKFTL SLDVP TNIC(-NES-PEG)N LLFNI AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:68
TKFTL SLDVP TNIMC (-NES-PEG) LLFNI AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:69
TKFTL SLDVP TNIMN C(-NES-PEG)LFNI AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:70
TKFTL SLDVP TNIMN LC (-NES-PEG)FNI AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:71
TKFTL SLDVP TNIMN LLC (-NES-PEG)NI AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:72
TKFTL SLDVP TNIMN LLFC(-NES-PEG)I AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:73
TKFTL SLDVP TNIMN LLENC (-NES-PEG) AKAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:74
TKFTL SLDVP TNIMN LLEFNI C(-NES-PEG)KAKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:75
TKFTL SLDVP TNIMN LLEFNI AC(-NES-PEG)AKN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:76
TKFTL SLDVP TNIMN LLEFNI AKC(-NES-PEG)KN LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:77
TKFTL SLDVP TNIMN LLEFNI AKAC(-NES-PEG)N LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:78
TKFTL SLDVP TNIMN LLEFNI AKAKC (-NES-PEG) LRAQA AANAH LMAQI-NHZ2 SEQ ID NO:79
TKFTL SLDVP TNIMN LLEFNI AKAKN C(-NES-PEG)RAQA AANAH LMAQI-NHZ2 SEQ ID NO:80
TKFTL SLDVP TNIMN LLEFNI AKAKN LC (-NES-PEG)AQA AANAH LMAQI-NHZ2 SEQ ID NO:81
TKFTL SLDVP TNIMN LLEFNI AKAKN LRC (-NES-PEG)QA AANAH LMAQI-NHZ2 SEQ ID NO:82
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAC (-NES-PEG)A AANAH LMAQI-NHZ2 SEQ ID NO:83
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQC (-NES-PEG) AANAH LMAQI-NHZ2 SEQ ID NO:84
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA C(-NES-PEG)ANAH LMAQI-NH2 SEQ ID NO:85
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AC (-NES-PEG)NAH LMAQI-NHZ2 SEQ ID NO:86
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AAC (-NES-PEG)AH LMAQI-NHZ2 SEQ ID NO:87
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANC (-NES-PEG)H LMAQI-NHZ2 SEQ ID NO:88
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAC (-NES-PEG) LMAQI-NHZ2 SEQ ID NO:89
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH C(-NES-PEG)MAQI-NHZ2 SEQ ID NO:90
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LC(-NES-PEG)AQI-NH2 SEQ ID NO:91
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMC (-NES-PEG)QI-NH2 SEQ ID NO:92
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMAC (-NES-PEG)I-NH2 SEQ ID NO:93
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMAQC (-NES-PEG)-NH2 SEQ ID NO:94
5

Table 4: Pegylated Cys-variant stresscopin-like peptides with PEGs of
variable molar weight and N-Ethylsuccinimide (NES) or Acetamide (lA) linker

TKFTL SLDVP TNIMN LLFNI AKAKN LRC (

AANAH LMAQI-NH,

-NES-PEG MW2000) QA

SEQ ID NO:95

TKFTL SLDVP TNIMN LLFNI AKAKN LRC (

-NES-PEG MW5000) QA

SEQ ID NO:96
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TKFTL SLDVP TNI MN LLFNI AKAKN LRC(- NES- PEG MA20000 & DOUBLE- ENDED) QA AANAH
LMAQ -NH2 SEQ | D NO 98 TKFTL SLDVP TNI MN AANAH LMAQ - NH2 LLFNI  AKAKN

LRC( - NES-waGoMmBaR200) QA SEQ I D NGO 99 TKFTL SLDVP TNl MN ARARAIS20MAEIS20NH2
LLFENI AKAKN LRC( - NES- PEG MMO0000) QA SEQ I D NO 100 TKFTL SLDVP TN MN

BRANCHED) Q81zAANADTELENT AKAKN LMAQ - NH2 LRC( - NES- PEG MNB0O000 & SEQ D
NO 101 TKEAEZTISEDWR TiNMUNLAANAEKAMMACGRG NS LHEENI IAKAKN 2L RCEe | & REG MA20000) QA
SEQ | D NOrANG2! TKEOIENGL DVP TN MN AANAH LVAQI - NH2 LLENI AKAKN LRC( -1 A{PEG
MABO00O0) JAKISEQSLWWWBLWTBKZSLNDW CFNEWEAALPWOQMQ@I - NIEIQ 10 PRI 82AKAKN
LRC( - | A- PEGMANEYSHO MDA ‘ A | MN
LLFNI AKARII’\W_IRA VP ANAN ERAGH 2R3 é%?j F“E)SN’C’%GW?WRWL >|§B9/PTDrN|PW
MA20000) AANBENRIPO SAEN A ANAC | LD N
L sLBve TNIMn LL¥NT AKARN LR WWE%PEGWW%UOU’)‘Q‘X 'éEb‘iD N5:99
AANAH LMAQI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG MW40000) QA SEQ ID NO:100
AANAH LMAQI-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 LMAQI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-IA-PEG MW30000)QA SEQ ID NO:103
AANAH LMAQI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-IA-PEG MW40000) QA SEQ ID NO:104
AANAH LMAQI-NH,
TKFTL SLDVP TC(-IA-PEG MW20000)IMN LLFNI AKAKN LRAQA SEQ ID NO:105
AANAH LMAQI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAC (-IA-PEG SEQ ID NO:106
MW20000) LMAQI-NH,
Table 5: Stresscopin-like peptides with shortened amino acid (aa) sequence
compared to peptide of SEQ ID NO:1
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, 40aa SEQ ID NO:1
KFTLS LDVPT NIMNL LFNIA KAKNL RAQAA ANAHL MAQI-NH, 3%aa SEQ ID NO:107
TLSLD VPTNI MNLLF NIAKA KNLRA QAAAN AHLMA 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, 34daa 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

Drug compounds of the present invention also include a mixture of
stereoisomers, or each pure or substantially pure isomer. For example, the
present compound may optionally have one or more asymmetric centers at a

10 carbon atom containing any one substituent. Therefore, the compound may
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

15  carbonyl, then the present compound may exist in the form of a tautomer, and
the present compound also includes these isomers or a mixture thereof. The

starting compound in the form of a racemic mixture, enantiomer or
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Table 5: Stresscopin-like peptides wth shortened amno acid (aa) sequence
comared to QeQide of SEQ ID NO 1 TKFTL SLDVP TNl M\ LLFNI AKAKN LRAQA
AANAH LVAQD-2bHAs4@3a SEQ | D NO 1 KFTLS LDVPT NI MNL LFNI ACKAISDII0BA32A ANAHL
MAQ - NH2 39aa SEQ I D NGO 107 TLSLD VPTNI WMNLLF NI AKA KNLRA QAAAN AHLIVA

Q - NH2 37a@s&5&>h@rm[§1@§ub§w\/tr@ Sbdgfiir | W@r@é&% HLMAQ | - NH2
36aa SEQ I D NO 109 SLDVP TNIMN LLFNI AKAKN L NAH LMAQ - NH2 35aa SEQ

| D NO: 110cempprrngy WKnen fa pregarRNCOrRAOA] snepipinedan theforgugha
diastereomer or enantiomer, they can be separated by a conventional method
such as chromatography or fractional crystallization. In addition, the present
5 compound includes an intramolecular salt, hydrate, solvate or polymorphism
thereof.

Furthermore, suitable drug compounds are those that exert a local
physiological effect, or a systemic effect, either after penetrating the mucosa
10  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
half-life of at least several hours.
15
C) Synthesis Routes & Purification

An "isolated” polypeptide is a polypeptide substantially free of or

separated from cellular material or other contaminating proteins from the cell
20 ortissue source from which the polypeptide is produced and isolated, or

substantially free of chemical precursors or other chemicals when the

polypeptide 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 20%, or more preferably 10%, or
25 even more preferably 5%, or yet more preferably 1% (by dry weight), of

contaminating proteins.

Biological Route

30 In preferred embodiments, the isolated polypeptide is substantially
pure. Thus, when the polypeptide 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
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SEQ I D NO 111 DVPTN | MNLL FNI AK AKNLR AQAAA NAHLM AQ -NH2 33aa SEQ ID

NO 112 FTLSL DVPTN | MNLL FNI AK AKNLR AQAAA NAHLM AQ -NH2 h-UCN3 SEQ I D

NGO 116 5SwOrog/eseozpounds of the present invention al so iPaElusd@omasssat ur e of
stereoi somers, or each pure or substantially pure isonmer. For exanple, the
present CEFREWMNY phdduceRt thpBmémicahgyhesie, iols SiistalifTRIe dicchepmegr s at a 10
carbon atom contai ning any one substituent. Therefore, the conpound nay

exi st i n PREUrmMasPkeraNendaels, be- dilkseraratrtiromeehemigakprecersoiepeof . When
the preseplygammanngs Gon' AL MR dh oIS SAfled BanBIFSRNL ASERAUDA, My exi st
in the formof geoneiric 1sSonmerism (crsconpound, “tTans-'conpound)’, and when

t he presestictt prapeinatibreositthe (o lyeptids davedésdthaongbat i B0%a or refeazbionyl , then
the present compound nay exist in the formof a tautomer, and the present

y
conpouhd 8P%o OF MATGdEETarally d O RFR\ENINOES RiSR@PY 2 He PEYEL MPFR starti ng

compound hﬂatf%%%y "P%"gb farg We?ﬁﬁt?)é%fadﬂe%‘r‘iit'él reEY3BH 87ESm 6un(gi§6 preomer my

be used i rocesses for p ring the present conpound. en the
present curgmoineddlyeiideiofeaterestt he form of a di astereonmer or enanti oner,
they can be separated by a conventional method such as chromatography or
fractional crystallization. In addition, the present 5conpound includes an

i ntranol ecul ar P_%f%)pbf)tiaé(@&ﬁ&sio‘ipih\t@llﬁla?renPFPbrYHﬁBhfé%éWHehﬁrﬁéVed b

Furthernore, suitable drug conpounds are those that exert a |oca
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nmucosa 10qgr-i.n_th of oral, .adm ni.stratiopn-after transport to the
gastr oi nt Leihasoste iR, sher e B oRge i bl ElER3 ™ r om (e
formul ati gitering ¢RIcEiG Bcidsddienpess ERbddiments SMsdbidgslyhGdléstidey suitable
for drug conpounds that exert their_activity during an extended period of

tinme, in pwesues mcludegNAngenomiceDBIAENA andant-sapse¢ BAY. several hours.
= . S . Sevel
pol ypept 1 FLEBlTRg BN fIRicbcES b S8y 8 bRGhATSanfilcd BEMAORa 5, o,

ot her1® onhamanatucig apfohetissud spasitieascel | 20or tissue source from which
t he pol ypeptide is produced and isol ated, or substantially free of chem cal
precursors or other chem cals when the polypeptide is chemcally

synt hesi zed. - Qo8 iphyene BEQH 1 Beh i aniohrdphasRidiiidedieg of cellular

mat eri al can include preparations of protei aving less than about 30% or
pr ef er abl gneddifg dne polypeptidd.dntbdyctbdoof such2&etarn imorrospreliemayl y 5% or

t ly 1° 0 (b | ght f t i ti t.el .
55 ol 091 caleaitvshen obis encadsbmBA At hicuSindidhe BUrate s RsRORS  de i s
substgt | Ntbbﬁd@i%%egﬂi‘ﬂé‘ésio e apbyRRIINR WRnRERBBIeNMEHY produced,

i ree of culture nedi um e.l\gé, cul ture nmedi um
o

it is substantial ee e’ .
r epr esent ingipdirg but helrinaitedito Pangcriptiondaciofs; & lynerase, rivosovees, mor e

pr ef er abl % Ofr t. nor r abl % .of the volu he otein
P epar a1 5d afinR ek oPhiust il bnsdtp Bl b R e hbat B el 11 &)
subst ant i gkkyohtit®nef MihRilicGiesBESSH RMRplitle9ERpreseb@Micbatife 1.e., it is
separated from chem cal precursors or other chemcals that are involved in

the synt hERSUING reagtions Biayi be ispiated drigrihespuiiiqatiepamedifisatonfandier
pol ypf@ti ﬂ)ernnﬁé/tf'onl.ess t han about 30% or preferably

The term vector refers to a nucleic acid molecule capable of
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

30 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
they are introduced (e.g., bacterial vectors having a bacterial origin of

replication and episomal mammalian vectors). Other vectors (e.g., non-

28



5 20% or nore preferably 10% or even nore preferably 5% or yet nore
preferably 1°)/0 (by dry weight), of chemical precursors or conpounds ot her
t han t he wolzgpdprizde of interest. Pol ypeptide expressi oRCirruse@biosdsas
environments may be achieved by 10the utilization of isolated

pol ynucl e@?is@ﬁﬁal g miafigh @b@!&i’rs)m?rbyﬁt!égm@blii@k@ thé genenidéta hestagust anti al I'y
ci

separated fromor free of nucleic a nmol ecules with differing nucleic
aci d sequéneedtradustan mattee bpsi egll, anddhpwibyrargireplicaded awngowitethe ncl ude

cDNA, gengpui %%I R F 4 ) ot des are
obt ai ned ﬁ lr;%t?ﬁ 10 %‘gwc‘%é?g\én%hggéésng& ?038% F%s%'cg{ gé&ﬁ%rr%%%sg%hﬁaésf from

ti ssue spdrecinsthe\@@rossiomay gbresiRedhich tiey iave bparablyoNrtkeaig &V ectors

pol ynucl eoti des encodi ng the pal ypeptide. |Introduction of such vectors into

host cal | 8f Wil{ly {n eacempidrnid?NO{esnitues Brrydeth theNa B of plasinaifls: of t he
mnetic s ORI N kel I, i tors~fryi~hRe conbi ned
with Ipuri Htggﬁglﬁg%ﬁrs@ifﬁ@fg?ﬂ%dt%ﬁf ¥H%rféFivﬁr1§tﬁ\'é%fi?P§ r 'r@glg?aélfjﬁon fac!tors,
RNA pol yndefestye réthmsmuses, aderbvinusas aadiatienbeagsocdiedt viefises)j which
transcription/transl ation.reactions i el]l free conditiogn tic

tf PoesconFRBa e uECuES BachS selbeled ey ManeRngs wlBbie e Ty be

i sol ated figénday t&er purification, nodification, and/or 25fornulation.

The termvector refers to a nucleic acid nolecul e capable of transporting
anot W&} nucleic acid to which it has been linked. An exenplary type of

vector is a plasmd, ich refers.to a circulan.d | e-stranded DNA 30 | oop
o whi oh addratasnge BRSO ERE 1140 by HIZVe S00RRTE R B8 pl e of o
vector i svéctel bantegetad intharcelithasidbsomaalA R AR elifdr dAaiinsert ed.
Certain vectors are capabl e of autononous replication in a host cell into
whi ch t hehogireellithat eentaing the QNA melecdeiendogenpssy onaviergmyinsag hest al
origin of pH J | L ). r s (e.g.,
non-  epi g(é)lf?fa n%;émlgrw\?g’(@%rggﬁsare in %‘g?%ﬁ@@étﬁ?ﬁbw%nggn%%hgﬁ a host
cel | 1ponhasbeeducnstormient or trdresfctet! byedn exegehdusaDAseauenceplA egdt ed al ong
wi th the host genone. Mreover, certain vectors-expression vectors--are

capabl e ofagiPeERtiangiarAmedRpexeasnavsdPNGemean suchaxegenavsyPHANasper abl v
i nked. V| 1 tih i i BRPRb RaNt B@é [ in the
formof p gémrﬁg&‘?f&etkiedpér{g%ﬁt'@éep)e/ﬁ ot heraH?brErrs opbgg%o@ﬁs%agi]%i ral
vect ors (bedntegegied ¢eaviabentlydfndet) indo chtaroesomasldsNAadekiogiuputhes and

el oot oa Aynowne oftor 63 ko tharihee ang »SaHl! forenmuiouibs Bxpgenots " A nost
cel | r@f eDNA may E@Haiﬁtﬂ%bdccﬂﬂé@ieb%o%d?%rﬁ'@htl?%bﬁa§iat HIasmRN Witkect or or

integrated into"a cell chronosonme. A host cell can be either a native host
cel | t hat respechimeukdrgotiheeliso bestably transtymesuey tyansfecied eedihonaim host

cel 1 hat i e udasRolShhvA Ras el e Rer Rl Iio P TS esambins on”
sequence. thateak inderBed 9 RIaUGRRSFIcell s®trolyh expsRoSHrae PRRicdtion. STkeh exogenous
DNA has been introduced inside the cell nmenbrane. Exogenous DNA rmay or may

Nt _cel . . y
not be i nB@§ildY iscdgreensiraiae by theabdidy of Heeldtaryetissestblo exablishiGaly up t he
geno of . rakaryaqt S intd i e 1 exogenous
20 rrayﬁ%gofrglbh?sa;cﬁg%rlgéaa&n% bl é:@rwé,r ‘é%'%@ﬁ?'ﬁmgﬁﬂgm d. Wth
respect texegdkasusdDNA. ceklope rafert ab bypdpudatiinosfnosils aerived ioheatsingleel | i s
one in which the exogenous DNA has beconlﬁpi nt egrat ed into the chronbsonme so

has.
that it i gel?ﬁhggrin{rm BYCEPHRAM BYIOBISH |14 Celh iR EENOAEORROT AiMBRt i on. Thi s

stabilitygad : iihik ic cell to

est abl i sﬁ"%@f'ﬁ% I n%@égfs%vbgénggv@@%ﬁ@oe@%@@ %opu?gﬁ%n of daughter

cel I s conRacambinartidosk oglsnmay bBNsokaryotio e euképosict incadpgpbdceiian of cells
deri v, froma singl.e cell qr co n ancestor hy mtosis, Acell line

Cot or B o SaTh Be W et odlls SRR YK el SRR R s Einsi i
vitro foronRimagensvint] Mineﬁﬁ%ﬁm&%ﬂﬁog@ﬁf oﬁ@h' SndselEcIOK Ay | ¢ or

eukaryotic, including bacteria 30 such as E. coli, fungal cells such as
yeast, napnesopiacsid silkwesm egrived ¢ellllingss Aofeaonmkinantoist cell refersnele, nonkey

el 1 1t nobnoMhe paBRian Rl SBl fu T e B3Ry of BofRlafunblRl ey -

subj ect cef sucthaicen! Particuldmebecageroertin pdidatiahs eangoMr f such a cel |.
Particul arly because certain nodifications can occur in succeeding

generations due to either nutation or emnyy ronnmental influences, such
progeny may not be identical to the par cell, but are still intended to
be included within the scope of the term 5lllustrative vectors of the
present invention also include specifically designed expression systens
that allow the shuttling of DNA between hosts, such as bacteria-yeast or

T T - T T




20el ements required for the expression of the mnetic stresscopin -encoding
pol ynucl eotide in host cells. An exenplary expression cassette contains a
pr onot er wpenHblsy27i nked to the pol ynucl eoti de sequencePemasdomngs3526ri meti c
stresscopi n pol ypeptide, and signals required for efficient polyadenyl ation
of the transsddditg gehdrasion® dbkneienBesmiutfionddideriviAdiettalantléidasnat i on. The
25pol ynucl eot i de sequence encodi ng a canine mnetic stresscopin poI ypepti de
may be |i AkeiPfageaydN@rnabbe idgniical topaptiadentseaubrtere Hillgpemded @ecr et i on
of the enﬁ8qr?éfu@ecfmhfﬁ gﬂé stc% etorf?r?é{eefﬁ{ ed cell. Exenplary signal peptides

i nclude thé 'signal pepti romtissué plasm nogen activator, insulin, and
neuron growth factor, and juvenile hornone esterase of Heliot h| S virescens.

30 Additi onal eI enents of the cassette nay |nclude enhancers and if

genom¥ DNA i sllysEative vesierssethetripsgntdeventionqlee ficlyde sraciical Yonal splice
donor andgy é&@ﬁ@&%&g?és%%?r systems that bR HutliA %f@@ﬂ%bﬁ&eé?ﬂ&&@ce the
expressi on cdssette may al’'so contain a transcr|8t| on termnation tegion
downst r easudi as bhactriaupsast ar bgeireela'eanlmnbaeldiaorf actefid-fungatceleom nati on. The

term nati pn regi.on ned fromthe sa as th r onot er
Coquenae BRRET AR pced R TG Erus JpriS v e S50 KapRado heN ar f £ er ent
genes.  gkijlled th @?éeé"ff’bﬁmfh@ggl‘é@tlﬁﬁﬁ? an a@)’b}’opﬁ‘faté RRNRFVEESr BUNEIRRSe F OT

expression 1 n eukaryotic or prokaryotic cells known1n the art nay be used.
Exenpl@Gr y pbaview of die ebtpaes sioowtherquiiable exdrestionisystiennsios both as

b oot andraatp TRV Gelmind. 20 Kol A6 Ay SR e e o

pCD\VB (SGQHQ%Q%Y Mbl_aécme c&%ﬂm%&) memmmmvm gb. #6.3. 1987, EMBO

J., 6:187 Commerci al ly avail abl e mammal i an expression vectors whi ch
can be suﬂﬁ&dl e for reconbi nant expression of polypeptides of the invention
15 include, for exanple, pMAVheo (C ontech, Mouuntain View, CA), pcDNA4
(I'nvitrogen, Carlsbad, CA), pC Neo (Prorrega, Madi son, W), pMClneo
(Strat®mgene, L dalerdo oﬁt%)m h@ﬂévélféme@s}@mef alcionbal gene 6MLCIPIBGH
(Stratagene, La Jolla, pSV2- neo gATCC 37593), pBPV-1(8-2) (ATCC
37110), paBBVSWAIrARE( @@Amcoémg@:ﬁgm@ﬁaﬁ reﬁmﬂjrbpokym Qoa 37199), pRSVneo
(ATCC 371 ZD35 ( ATCC
47565) . neeoftlySefiood ARCSPORMRY b RET e s e gk e o
provi de ceeqmncmnls pnemmtojy sabclosed attoam exprgssion venior thzﬁamn@mmam n

(HA) -tag, 6-H's {ig Hﬂt ose bin |ng rote éﬁ ZSV— ?ntl-FLAG
tag, and StPaY Qr%{vaﬁ i AEect{rgnRerighen,a Fanscr pndean |q/ne '@'"%nt ai ni ng
regul 24 or ¥nglifBRAcidi© Bt REM] & pYéteHﬁ%Srle%br’rQ,fbM%ﬁ@ dife @#kar yotic
expression vectors, e.g., SV40 vectors, 30papilloma virus vectors, and

vectors dé’ansleﬂomalom&m ebBuitghle rbanterwéprmhtsarsekekpownyn Mavrty?@m c vectors
i nclude p Y009/ A+, 0/ A+ \ | QW 1 )DSVE, and any
ot her vec%/ﬁed%%é%%ns gex@fgggﬁbeﬂé&etgm@gﬁé%ﬂ%ﬁf\ﬁﬁ%mepﬁson of the CwW
pronot er, [ AR rH MARUAITScond Béion, BEid Jurdotigtbor MebatdiotyhiCanei n
pronoter, nurine mamrary tunor virus pronpter  Rous sarcoma virus pronoter,

pol yhedr i RPHngMAreer, NﬂW Kpﬁ%ﬁnﬁﬂ\ﬂﬁiﬁp@ﬁs18%VM’Cé@l?’@bﬁ9\ye696}) Hp&ssion in

Kk t
Sarpl 291 ¢ SPEEHEr SPRSEOR s Rt STeRo BRI HBLC Shsoscshin Pigfgne® o°ne
phosphot rdmfoeedsueih@ptia_%nhlmenflom at@avaw:m ane.g. AR eoMﬂa}dl&isysp {ﬂ glh yi el dh
expressi on systenms not_involvjng gene anplification are also syitable, suc
aspu5| ng 3”%%?@1“80?”% @)é%%?" ﬁgq%h enpc?gl i@%«?t 0gbaey gkl ¥eodi ng a
m metic SNa%% 8P 3489 Wis% S0EExdassidh sggfsén%‘a@ cérﬂﬁee‘?éﬁbwe‘j” n

pronoter or er stro acu ovi rus pronot ments that can
be i ncl udedailablex puksgiota euptetssrcm sy ssemé riar mdmraalia{pdzelh‘soyeasktaand unctions in

ncodi ng antjbiotic, resistance to rmt ction of
bact o1 a AREr SRR KEREHEtS AT 1t a0 DR emAienadpBE: et fon si tes
i N nonessgRémplary eesyiimehtst Bt BlikaJbic Erpreksiew vermriokbl muldvaest | on of
eukaryotic sequences. The particulaf antibiotic resistance gene may be
sel ect ed vedor asenenigl vasiors aarasiengeirsociatedwiestar.idi@ eattovirgheegiookar yot i ¢
sequences may be chosen such that they do not interfere with the
replication of the DNA in eukaryotic cells, if necessary or desired. 20
Known transfection nmethods may be used to produce bacterial, mamali an,
yeast or insect cell lines that express large quantities of a SOP m netic,
whi ch are then purified using standard kﬁghniques, such as sel ective
precipitation with such substances as a nium sul fate, columm 25
chromat ogr aphy, and i nmunopurification nethods. Transformati on of
eukaryotic and prokaryotic cells may be perfornmed according to standard
t echni ques (see, e.g., Nbrrlson 1977, J Bact., 132: 349 351 Clark CUrtlss
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preferably cultured under conditions optinmally favoring expression of the
m metic stresscopi n pol ypeptide, which is recovered fromthe cul ture using
st andar d wechnigmes i dentified bel ow Methods of culturiPog/yscakasisesi c or

30eukaryotic cells are known in the art; see, e.g., Sanbrook et al., supra;
Freshney, 1993 &Hh&@&e%swawgu%@%eq%ﬂcé@f DNA thatAS irvBhvaldtigr native to
using cellul ar systens for polypeptide production, cell-free systems have

shown t hethelpiaging QfﬁNArpc@;ﬁn@raéfeﬁpe@!aa@rtrmﬁs:n@yﬂm oé8igenen Piosaieksot i ¢
st o Ceard S BBufER e, 60t dhe fafSidoinRRloR vt oy e 5%)@% Enzyol o

1983, 101géReréfés to é’begmeﬁyet BN in@olvetiih lpZ@dLmur@erpemﬂwé\ or
nucl eoti des for polypeptide synthesis reactions. A Spreferred technl que for

cel | -3 eepﬁwp?ﬁﬁqﬁ,lﬁé)rﬁmd'&@'P@'HQJQ%§OI§E‘Ql [€gi%k P8 Q%%ﬁ E9ie8% pol yrrer ase,

ranscri pErSST LRy SR shb R GRS EReR Lot Eledibh R B MEREIRE, s . ).
10Sol i d- pheseo8ing sexpiencPefintrdas) bétweea indivethual oodingsegmente fexoed).usi ng t he
o o oo A S SRS bl 5304 BB AR L cpen oy
be found, sb%lsﬁﬁ%@@ﬂ;é*se !rIE)Ié‘t’b( KON 0”RMRNA1976) Peptide Synthesi s,

John Wl ey~ & Sons, Kent and ark-Lew s in Synthetic Peptides in
Bi ol ofy and Medi ci ne p 295- 358, eds. Alitalo, K, et al., Science

those okl 11 ed THCFRa Al UkRkn dibel EiireSSioRdl e pRVALERE o d M bEos may be
found in gemendsébctel to saﬁfa@é bertaseadptphticle Bebhethbier iPbptictalighem cal

Conpany, Rockford, 11l. (1984), which is incorporated herein by reéference.
The synt heesigoped QBQUI t@ggsame g@Ianqeofmméhﬂm&rmoasétarﬁérlgﬁ@ustaas

descri bed Y/ I [ H et al.
Eds. Acaaféésn‘?%ht ?grrsogﬁ %ﬁaqfs&lptloh S@’%gﬁg%ts Hi\pujﬁglgsper%ﬁy eNS'P"S%E:u ve gr oups
for ute i apparet wmdmleanvdee\km é@rued/ai‘iétmn ihthisbisvandeccdrshbe as well as in
J. F. W MOme, Protective Goups in Organic Chem stry, Plenum Press, New
York, N. Y?‘C?(?L@'T’@Fat%wghowtéoﬁlQBP’&B"F%I%BJW%'P@I n by reference. In general,

t hese synthetic methods involve the sequential addition of one or nore

am no acid residues or suitable protected amino acid residues to a grow ng
peptide chai n. IM\edaition yo the proemot80tthe eaprassicor vexdohmgy Icogtasmp of the first

[ tected b bl I ti . bl
or of oct | naGsGUROAT Pf ShEtson gretes i) Sofrasisal Baaditetding or oup i <
utilized bRmeHts 'F@qtﬂ?édiﬁ)r@I@é‘bﬁﬂ)ﬁé’s@@n%fﬁﬁ@%h@c%ﬂ‘é@s@é;ﬂpenc-?dtﬁrh”g as |ysine.

Bl ock synthesis techniques may al so be applied to both the solid phase and
sol uti on pelynudeotide prpostdellsy Mtrhexsirsplanaexeressinarcaseefite sontainsa@idi t i on of

S o hRReOR: Sob GRS G SR AR SOBPER SRRt flrpe® T ™
Ssubs eque@tréyso@fﬂ)degolypepﬁdé dndiedigihdle fequiretl @ r affidientasvlhdedyialiodof
Using a solid phase synthesis as an exanple, the protected_or derivatized

am no aci te BansarigsHELPscAeRINdRSr $iteso PG tansiasion teRPBagan. T8eunpr ot ect ed
carb I r boxyl
arourty s BRYATLEPSE SUlyero Rt b 2Pl RieRt Skt BoRbepiieL e ce
havi ng thmayobmhrekmhlbaaf ;zleéaablecslgmalwpbdmsbhugmwm pronatblsecretionesit ed i s
adm xed a reac ed with the reS| Ireag Ia(g(:hed o t he solid support.
The pr ote ij:e@ﬁoﬁ'”tbﬁéh%ﬁriaﬁé 5‘?'[30 g‘? Yi5'9"8! PRRYS§Senoved from

this new c‘.ﬂfh@elﬁ 0 sui tably
pr ot ect edgh Ist e?]g’%% aﬁ%ﬁ?ﬁrﬁj?@erueﬂﬂgzﬁ al Ctﬁ’ ed?’dltg]g?'r"gcﬁﬂ m no acids
have beennéumdkegtowth fatéorpeopquvmledmrmneaegtenas&mfdﬂei@m/en/neseén&and si de
group, pbro tJ n d solid suppor are removed sequentially or
donciif enpaotiond) SRBiHR f e Giisafte jHBY Padoshaneary aoe BRI vant on
are prefepni i cpisliHY stagigl Qbﬁé iRfroAE Withl faReAoH A BRcabAG afd ds. Such
20protecting group noieties may be used in the course of synthesis, but
they are PeeRpieUSIRS.ore the peptides are used. Additional reactions nmay be
necessary, as described el sewhere, to formintranol ecul ar |inkages to
restrain conformation. 25Solid support synthesis may be achieved with

aut omat ed protein synthesizers (Protemst(r), CellFree Sciences, Mtsuyam
Ehi me 790-8577, Japan; Synphony SMPS-110, Rainin, Wburn, MA U S A ; ABI
433A peptide synthesizer, Applied Bi osys#1ems, Foster GCty, CA US A).
Such machi nes have the capabl lity to pertorm automated protein reactions
that allow for 30greater control and optim zation of the synthesis.
Purification A nunber of procedures may be enployed to isolate or
pur| fy the |nvent| ve poI ypept| de For exanpl e, coI um chr omat ogr aphy may be
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25di scarded (unless the protein of interest is hydrophobic) and anmoni um
sulfate is added to the supernatant to a concentration known to precipitate
t he prot ewo 20f1/45m2@r est. The precipitate is then sol ubi PCTas2é1m0/08352¢6 er and
the excess salt renmoved to achieve the desired purity, e.g., through
dialysi s or di af hdiditieh kOB-prEkioesr JeuRACERHBRIPrédtitn bassetemaplay 11ty of
proteins, such as 30cold ethanol precipitation be used to fractionate
conpl ex pﬁ@lﬂféirha fiexsarieteon termination rﬁgloﬁtd@/vnsémpgﬂt%trw@@ﬂaég%ﬁ tor
purificat ggi‘ VidERE ﬁ‘?ztlfé’r?t t{aFrﬁﬁraHBJne%'e%rMﬁfaﬂBﬁ ré’@oh '}ﬁarny B¢ OBidiNEq RghyPept | de
may be us to 1solate i romproteins of greater and I'esser SiZe using

ultrafiltesg sa:ﬂetgeh@mh@mrbmmeﬁue@hcétmleemtmme&esskczmrrﬁ tenegxranpl e,
Amicon or MIlipore menbranes). As a first step, the 5Sprotein mxture is

ul tra-3il Mayeke phtamgtrfr@mr@ﬁwre@ﬁsemh a pore size that has a | ower

nmol ecul ar wei ght cut-off than the nol ecul ar weight of the protein of
interest. The retained matter of the ultra-filtration is then ultrafiltered
agai nst a nenbiraeeemplany emboldenentar acy b ttfe‘ve;pt@ratantabrmtmrebtpremloenul ar

wei ght of . th rotein of int greﬁ r]The r |nanhpprot ein will pass

t hr ough t i€ ?téfh%r AGKAEYRL KnPWa i | h%ﬁ DAY O USEHaEreMR)2Bhen be
chr onat ogpapReg) e@regé.smvet’taﬁstn&@é ORSmIASsiaY 88 bBreRobyRept | de may be

subj ected to directed chem cal 15nodifications, such as nal ei m de capping,
pol yethyl plasmjds,qasHKK, szjz%tt),tmmm exnressian fsryet@ms)auctaag GET and

al kyl atio S flca nd amdrfr ti pr oduce tural

anal ogs obaefe EXBIAEEP! Bem Rt LRiareauonyetus R 6 RENE 2t e ¢ e

exi stence(Qbed 1\9@7' playuref 329%Izroc;ahd Ewﬂrzfp@tkagrméreéh@u g8y, EMBORJ.et i es,

see for exanple U S. Pat 728, 206, 869, 932, 6, 828, 401,

6, 673, 5806: 1@7515%3)1wmmemly@a@ﬂa@esnamalprresm@mogqmwh&tucamt| Pat .
App. WO 2 | erfornmed on

i sol at ed gg%’uﬁ@l@q’gr r@o%tﬁh&ﬁtoé%prr]%ﬁ(g@gf‘bolg@%)tﬁde%aﬁtﬁgﬁréﬁ%rﬁgg 25l n certain

enbodi rentrelafe, tfdsreexamv@et pRIAMtdre(Clontehi Mouptdiy Mel| GA) qeoDAAS an
am dated C-term nus. Such pol é%ﬂgtl de nodification procedures nmay be

per f or ned(lawtrpgsna@aasw %M e £9 hBrMega.dYladigen; W't RMGHIRO of

sol i d- pha S ,rggéiq i e i s procedure.
Such pr chﬁlﬁt géﬂgeLfggls%ﬁAgFPW&a@ %Héf L qjtottljlrgeC ot ecﬁnol ogy, 1993,
vol . 11, @gSpgtagéde -7 Jol@otCA N RSV 2aheq (NBECr 3 333)1 pldRWel1(863), 2001, vol .
19, pp. 974-_97/, | s t Bj Y, 06, 24, pp.
1241- 1252&[}3% §7|3 :613 M’Wﬁ”e%f%&@?@é%ﬁhg?&ﬁ%@%@é@c of the

i nvengd on3hygg 9%@7%&@(1‘@(’)'37‘198?%@\?’2 ahﬁ (JA'T@@B?MWE)U@T%Q'J@@G@ to bind
t he pol ypeptide and the PEG moiety. Such |inkers woul'd convéy m ni nal

i mmunogenBé46§), and |Zl35(§At|'§ZQ3756ﬁ9 host. S5Exanpl es of such linkers may be
found in Bailon et al., PSTT, 1998, vol. 1(8), pp. 352-356. In certain
enbodi nents, the invention is directed to a conjugate conprising an

i sol ated pol Y PEPItb O tayy Piay talStbe 28EBH it résbrabinanSe@Using € provi@s 10 forth
in SEQ ID NO 29 containing a CONH2 at its carboxy term nus and a

i nt er medi QQQVQW'WGMF@QC&%F'Q% et%eCCWthﬁ@OQ%@NHU@%Haﬁo&H'Eon 28 of

t he no i i t he
|t eraba: s o SRR o S e or R TAG S BREBERT s e
i nt er nedi availdbléketheray. be vi nyl sul phone In further enbodi ments, the
15internedi ate |inker nay be acetami de. In certain enbodi nents, t he

internediate |inker nmay be orthopyri dyl disulfide In further
enbodi nents, thegni vé&tior t4if Reh rising a
pol ypept i de hav?ﬁgé%téﬁﬂ]t aﬁt%gscéﬁ% E]g nce ?%ete %”ﬂr{gtﬁaélﬁ(a Q 201 D NG 29

with a COMr2sest mrayéaecmdnbrmeumryntmesgprassrm getiprs g, Sr\MOctfedtonsker

i ted tqg th t d 1 iti 2 f _SE 29, wh
Coe) NE b fer et i Ly e iR hoPUE At REBRE TS, THober tar e
enbodi menbsempliy BBkagBlidesR o le SHBEFAVRIGAY, PR GTDAe [ 1om about 2

kDa t o abput certain enbodi ment's, the mass of the PEGis 25about
20 kDa. | AMANneo bebaewpwtisREYE, end a;rtyr@tbgr;mtﬂraliqwng@preﬁsmmbr| ses a

Pec habs PEotgis et s et ot Crngpisfio sl ol RBa SWAL S o
about 12 |der dpr‘of‘ndtéﬂ’trﬁét@ll@tﬁmm‘rpfﬁrﬁotet‘hﬂuﬁE@mmﬁmarﬁttﬁh@rU\hrt@ kDa. In
certain enbodi ments, the PEGis nmass about 30 kDa. In 30 certain

enbodi nents, the PEG mass is about 40 kgga In certain enbodi nents, the PEG
mass i s about 80 kDa. In certain enbodi ts, the PEG noiety is Ilnear. I n
ot her enbodi nents, the PEG noiety is branched. PEG noi eti es may be

synt hesi zed according to nethods known to one of ordinary skilled in the
art Alternatively, PEG noieties are connercrally avai |l abl e, such as

IR IS 7~ FT7 R A~ /IR AR P~ IR IFSENI 7~ '/~ R A~ /I I~/ R AR IR IS 2~ FT7 R A~ /NI N/\R AR



251, 4-di oat es, hexyne-1, 6-di oates, benzoates, chl orobenzoates, nethyl
benzoates, din itrobenzoates, hydroxybenzoates, nethoxybenzoates,

pht hal at e’ 28uldsoozat es, xyl enesul f onat es, phenyl acet at e®CT/US2010/055526

phenyl propi onat es, phenyl butyrates, citrates, |actates,

y- hydr oxy bt eRoudbieohit Gfus prdinidtat, golyHErRasteniér onatRs,

propanesul f onat es, napht hal ene-1-sul fonat es, 30napht hal ene- 2-sul f onat es,
and mandepgaraaters shown effective fafexpressopierRUkpsyetstelisns a basi ¢ ni trogen,
the desired pharmaceutically acceptable salt nmay be prepared by any
suitable nmethod available in the art, for exanple, treatnent of the free
base with an i Songagkpressiohdystenthhage atkestthar proviie generydr obromi ¢ aci d,
hydri odi c acid, perchloric acid, sulfuric acid, sulfamc_acid, nitric acid,
bori ¢ &ci AMAHHER{M BHEN a8ineonayedn.ttRwMidine kingsevhYHORWCHY Bani ¢ acid, such as
acetic acj ' ' j j C e ARt G4 aci d,
stearic a?ﬁc&?érfdie{n:éé?érg%?%ﬁcggi@gpgjlfglﬁgff%ﬁu%%. e'?\lgé:rzg%l\é@pﬂ@gﬁg!(éj%al eic acid,
mal i ¢ aci dxpreasoncsyatands nosevbivorg gerae achplifcat@mare aso duitataleesuch asi d,
fumaric acid, s ccqar.i nic acid, nal onhc a%% d, em/]r uvi c _aci.d, oxalic acid,

gl ycol i c Hei8,2 Ragyleyirysvederyn igpest celis: With ggegienee sareding amieetc d, a
pyr anosi dyjregdofbin BHIGPeBfdILNGAr BBIdreREoN oPthdBbIBREMIPPIdMAte B8r an

al pha- hydroxy acid, sSuch as mandelic acid, citric acid, or tartaric acid,
an 10HM nothesistrong palcubpyiras paempteraci d or gl utamic acid, an aronmatic acid,
such as benzoic acid, 2-acetoxybenzoic acid, naphthoic acid, or cinnamc
acid, a sulfonic acid, such as laurylsulfonic acid, benzenesul fonic acid,
2- napht hal enesldrhémischacesh b@ircldirnpsadpresdion a6cdrs aRbhagiagelaf oni ¢ aci d,
et hanesul foni c acid, hydroxyethanesul fonic, a cycl ohexanesul fam c acid, any
15 conpat reRligonithat fuacignsdpikbLodua igeas ansedgmntiioticsresisiantee® herein, and

any ot her i ! - - . aS i ents or
accept abl ggﬁhfgg?{ég H e)érr pé@tlebgﬁrtﬁgtgrﬁarpﬁgeoc?)hfo Hé?@apflge]\%gpgo? ﬁgwl”?"ﬁjel nthis

t echntd ogyesttidtidnhsitasrin ehiegsenmtl yegiphs détheoplhamics toaallave cdnigoliadd, such as a
20car boxylic acid or sulfonic acid, _the desired pharmaceutically acceptable
salt may BSepiULRledapyoticseaancest d ngdrantieriar %rﬂtltéq%ﬁﬂsgta@%a@%@m of the
free acid.w O i i Hﬁh,, i (primary,
secondar yrﬁ(’)%éytt%be?{éﬁlegt;éy @ﬂ%ﬁ%m%ﬂ%t@%@eoii e,ﬁg] E'%I %E’lem@%rt h net al
hydr oxi deprakayyatmngesiuebices mayt lbe eno$erbais@s thed threyado hbhbméerigreemtratheexanpl es
herein, and 25, an th base and m xture thereof that. are regarded as

cqut val enfePGRIGE be feliNe Bt BRI regRisaRY of HBSER: nar o | evel “of
skillogn this technology. Illustrative exanples of suitable salts include
organic salts derived fromam no acids, such as glycine and arginine,
anmoni a, car boKapes, trasistectippnaetwdspnayheyseddodgiaduse bagtdrialerti ary am nes,

and cycli 1 S S L.nes., ol idi . plLperddi ne,

mor phot | niend T AR b BENETI R Bt LR e BB o TR St U

cal ci um pitRES] WHICh RGeS PORifictROGIAG 3@ ddrl AEChriQUE lsuck iakGelédtivel num  and
l'ithium Repr_etsag.nt at_ig%/e c|:S)frbgatgj‘c or inorganic b;fﬁ%ﬁt\%f %5315 her incl ude

benzat hi nBIEGHHIBIPE Y 'BL AW FTESURNBNEGFAS diTERPIHHBY ,CO4MYP| enedi am ne,

megl uyd ne i n i ] | ates to pharnaceutically
accept abl 8“@’533&?9%?% g%ﬁ”ﬂ@@% Eﬂﬁ%ag&narg%gwo{or%éat ment net hods enpl oyi ng
such pharmaceutically acceptable prodrugs. The term "prodrug" neans a
precursor of a desifégrnat ed corm(ound, that, follow ng adm Ei stration to a

subj ect yi el ds TFHSTUERHANRS GUFAHYRHS ANCLPRKERAVCCES Bhayphg #BEPBEEEal process
such as s ' WEBA A RlorMSitEm oY §i gh88laag.

condi ti ong#aﬁw@h%rsﬁ%%%?i ggﬁ] |'9“§%:§°?§?%§7'é f(Sprodr 33 ' ?sByaCQbrg%r:sug that is
non-t oxi c35bj ClaokCratissyet @l, ddalbbds irafkdzpmbtgy $811346+367)cal |y suitable for
admi n#itrati on to the subject. Illustrative procedures for the selection
and preparation of suitable prod rug derivatives are described, for

exanpl e, in "Dagy@ ted kibWADHEEeduresl suithblBYarda sk dein§eridrenuciddite
15Exenpl ary prodiugs include conpounds having an am no acid residue, or a
pol ypept i 8equgiies info hawd ceHs mayebe used fo inliwduce ithe expression) vestvrmo aci d

resi dues, l en j ol ned: t hr h Ld ter hond t free am no,
hydr oxy, Eﬁgg#rb%@%ﬁy%”@ lé% gf r&?@%ﬁgﬁu%h%n%ﬂﬁ%@%qgé'a@(e ll'Fgossoﬁ?e%an‘i no acid
residues taleluntphbbshdterrnsferaion! pblyisre?es prdtbpaisafiisivh, atédtpoegiomnl y

20desi gnated by three letter synbols, as well as 4-hydroxyproline,

hydr oxyl ysi ne, denosi ne, isodenosi ne, S_ﬁt hyl hi sti di ne, norvalin,

bet aal ani ne, gamma- am nobutyric acid, citrulline honocysteine, honoserine,
orni thine and net hi oni ne sul fone. 25Additional types of prod rugs may be
produced, for instance, by derivatizing free carboxyl groups of structures
of the compound as am des or al kyl esters. Exanples of am des include those

o ~A ~ oA e~



30 D) Pharnmaceutical Conpositions In particular enbodi nents of the

i nvention, stresscopin-like peptides are used alone, or in conbination with
one or nowe 2addisti2enal i ngredients, to fornul ate phar neCceaiS2@aloss526
conpositions. A pharmaceutical conposition conprises an effective anount of
at | east @igroffpean) Bldsiniaseettanarl Wettdrd, hholistic Qi acbéler& R the _
enbodi nents, the pharmaceutical conposition conprises a polypeptide having
t he am noGefiedodRl 98 0¥ oRerderownomethqds FSEDIaYuURDIYONGh EEBPMIG he

pol ypepti AN ' ar 1] - f r

conpri sesﬁ)g\l'%&;qwi% %u@%“?e%?ﬁgﬁgqqghngi@ﬁeﬁlﬁIﬁ%@g? %'Qgcﬂgdh Og E)E%‘Ee cysteine
residue atsgeQ®il yi, BardBrooktetrat Busrai).d Therpeeticular géricl énteskring a PEG
10noiety. PEG noieties are classified byq t heir_ pol ecul ar wei ght and

y |
physi cal BrRaesefepelgciedsshasit Re sarpbieRf sucressiuby inyiodHeneat Ie@st Qént ai ni ng
one or no B Letd ; tide
substrat e.bg?é\ @é?lﬁgﬁﬁbﬁé{;lﬁ%@?giﬁxﬂ?ﬁ%g?%?mfrﬁgl%gﬁréﬁggﬂd%é@gm ai ns one
or two samRNAn&BNA, ot§enecertai n enbodi ments, the pharmaceuti cal
conposition conprising the PEG noiety nay contain a PEG noi ety whose wei ght
may range from about 2 kDa to about 80 kDa. In certain enbodinents, the PEG
moi ety mass i sA3Ralld Bekdpbardt thUirtidis, esradbasedin FEmMMsiahs about 5
kDa. In certain enbodinments, the PEG mass is about 12 kDa. In certain 20
enbodl Grencells, depepeiBgrannn the exipoessiQDveear and treastestion éetfviguensed, t he PEG

mass i s ahqut_ 30 N rtain e i t he G s.is about 40 kDa.
In certai ﬁﬁ&%%@@mg?n ﬁgelﬁgaﬁﬁg%?%tg‘;ﬁ%iqew Q@E‘ n @W'r&%&@?'ti ons may
further conpides o Rty ABE SElecEMSE iRegRiitabh gep ehatiditbdedalhe discl osure
al so provi des conpositions ‘(ql ncl udi ng pharnmaceutical conpositions)
conpr i si ngelgctebigpBaikerde - alefar vesisipase de aotibipdias Hapgbe, iniaducateing? nore of
har maceut ¢ Lerc. I.Di i ertain
gnbodi manEHse @t#&%’cﬁiﬁe’}g%ﬁdﬁgﬂ? !trg;[]r?éiéérgg%gﬁ%@%ﬁnﬁ%rypg%?gggtegmlé n Elr{lﬂ?l%r anount s
of wetd i ninoludectmobs ivhichgorige nésistance pdidhugsf sucmas dganBspulomyispeci fi ¢

30enbodi nent,  the pharmaceutical conposition is pharmaceutically acceptable
for adni ng8PeYdNdyaremMyCRARthMehPtiRRiei elssihhnEansTectedavishfiSraceut i cal

conposi t1 pireRRY 'nﬁgf%i@agiti%raﬁp&éiéélégﬂebyfop n@ri Nileé‘bty'1gﬁﬁb's>élé‘cfti5ﬁ0t Ive
amount of a compound or derivative descri bed herern. e“anmount of a
conpound ¢g.gdeelly #iat\navefintdrporatee tiie selectadte malrkertgenehweillegpevivecal |y or
prophyl act i cal| effective can be determ ned by standard cli nical

t echni queyhﬁ%}ré%ﬁrﬂfegﬁj tive amounts are described in nore detail in

bel owpgections. In certain enbodi nents of the invention, a conposition may
al so contain a stabilizer. A stabilizer is a conpound that reduces the rate
of chemi cal dedrheiatdlegoust reghtatanymiemestimaye msesed e acstapteseali on.

i tabl Pl include. b t lin i oxi,d , h
mscorbi o NG BF tlohBHTpPRFLU8Tsme SheRiTatiEl reTatve kel BHUENT ony SV 2
conposi t i gbvares ekeresbioarnt drelogendis gehes fudingtivhhidiigsaducarag 0 a subj ect,

preferably a human subject. In certain 10enbodi nents, the conpositions are
in the folafgerdTNMPIEAYS recpIPRINgliohs-JemsIdassribed él”bUe‘i'-_sP?tSmnﬁ& capsul es,
powdess, ang et ahdfileh EhPASPRIALILANS WO INBEBRFPANH s may al so be
in particular’uni t dosage Torns. anpl'es o uni osage tormnms include, but
arfa not | bnﬁ)ﬂe.ediohozectcﬁbh mtmdmﬁliﬁmremﬂs,uhe%arsmd edisebohte el astic
gelatin capsu ;. cachets; troches; |ozenges; 15di spersions; suppositories;
oi nt ment sPPQfﬁ'Eaﬁ)\f a@%ﬁ podet P%%%'ﬁ'?”sp%i'@@,ﬁly %d«%'@gs@%&?% agbe creans;

pl asters; i " . i I leihghal ers);
gels; Ii qﬁ@bﬁ%gﬁ%ésc&tﬁﬁﬁ@ﬁ@&epiﬁ,gﬁ@gﬁ |%%$V8Fé@nﬁgﬂgst§|@ ng%rér)#sélbgati on to a
pati ent, btaridadl freghsigesndentifedmigw, Metheds®f culturing prepkeoadiclarqui d
suspepnsions, oil. in water enulsjions, or a er . inoil liquid 20

emul si ns?yk%raph$ PBIRATeRP et oGP 8 qBe TGO SUPbI ¢ f or

par ent er aFraginel)i $O0RICOTURE Gk AMRIWETE  &fideerile solids (e.g.,

crystalline or anorphous solids) that can be reconstituted to provide
i quid dosage fornms suitable for parenteral admnistration to a subject.

25In a specifig_e I ITer t he ' [ I . hor se,
sheep, pig, fo&f a'ﬁﬁ@férﬂ%@%e tonﬁ]@é,%gl@g% S¥S§%®isﬁ,8 P@&yaéﬁtﬁ@%s%ogjpﬁ‘?w a

pr ef err edceirfredisyeiims hbee shbivathe capabilityangerrs ekereBlon aride
pharmaceutical conposition is suitable for veterinary and/ or human

adm nistration. In accordance with this gnbodi nent, the term
"pharmaceutically acceptabl e" 30 neans proved by a regul atory agency of
the Federal or a state governnment or listed in the U S. Pharnmacopei a or

ot her generally recogni zed pharmacopeia for use in aninmals, and nore
particularly for use in humans. Sui t abl e pharmaceutical carriers for

o " o o o, = o - .



Phar maceuti cal conpositions conprising the conpounds or derivatives

descri bed herein, or their pharmaceutically acceptable salts and sol vates,
are formbavadst@7be conpatible with the intended rout @CofUSadoionissé rati on.
The fornul ati ons are preferably for subcutaneous adm nistration, but can be

for adm nighthasisan pbdkeﬁ’%/dilﬂf (ZTRRNG S UeihuaRe PG cnahal 913, om267 - 28'??%6' ation
(either through the nmouth or the nose), intradermal, ‘oral, buccal,

parenteraBUk@ré{gU@téVSteH@r(Preéhﬁrﬁlet abr Bty B06hem hd9€6np62A1i2585 are al so

fornul ate oy ge o o t ﬁ%r%gynd during
st or age agabgtsgnsééo&ﬁté\t}{l on. If gtggrkm g(h §Er}’§%r4r'€{ ¥h8 e%gﬁe I"zé l'iquid
formul ati qgtisze éumevrmRNma@rdDNArﬁucleétMeedUppulvdepMe éﬁth&@lblra‘@@tlcﬁfse A

formul ated for 10i ntravepnous adm nistration. |ntravenous formnul ati ons can

i ncl ud® sPEﬁf@%ﬁ?@ teeIniqus or selvireespalypentidespoghrinm usesrelicalassie enbodi nent
t he compoya S %ﬁ[e' eferred
enbodi rrent Zi'\(l:%?y cra%g mgtgg?t{/%%égé :%eofﬁ%drdql IHHW“FP

formul ati qu&k cmubtetdatrﬂrnsa:lrlpyorh/rtre\eskal’uonmeaetmmﬁtNT*% Fh'etrieglaarMaduSGmJ al ,

chem cal s or toxins. In a 15 particular enbodi nent, the conpounds
or derivatl L’ zt)s formulated in liquid form In another particul ar

enbodi nent, fornulations for injection are provided in sterile single
dosage containers. In a particul ar enbodi ment, formulations for injection
are ptOvi Selidiphase &vintikesis ngl e dosage cont ai ners. The fornul ati ons may or
may not contain an added preservative. Liquid fornmulations may take 20such
forms as suspensions, solutions or enulsions in oily or aqueous vehicles,

and may cont ai Peb@d@@lbﬁmeqnv@ﬂwmas;tb‘egore@aﬁees@eﬁgltm%ﬁd -Bhaded zi ng and/ or
di spersing agents. E) Adm nistration A conmpound or derivative described

herei n, ofyrihphaterhauus iodially dgserdrdby é/lesrafleldt iet.&9; ChempS&er abl y
dni ni st t e
BRI A RERGRE l RB AP P B e @

pr ef et@bl gxacipie)iis Ve Budiasskikybbale qUoT§) P8Ot Shethepiseionm §dloye& hod of
admnistration_is via intravenous I nj ection.or continuous intravenous

i nf usi on 8PNENed ESnptRIH AN ClagkLowis uﬂe‘iyrﬁh%tt%Pset@es nriolaeyiaNSt ration s
through i N/T |H@)}§5@2'9“5h35@ AP RRHIO KL gt 'aﬁ, §é|§ﬁ9é(P%¥)ﬁ'§tﬁerbn Q[gphag.hasna

|l evel s by s tem c absorption and cl’earance o orrpou
derivati ve985) as wélhag ethteairefeeermedwvaorkst isyowrhio thospskiiddon trdeaitvAat i ve i s

dm ni st d t t b f
bol ue | ny surneay Bbenlds suEBRSE rTHAeR brevers s I Evarl ebur ancous.
l'ini npp (&ofid Prakalp i@@%/ntlﬁéﬁ-‘é Hierc8héMic@PCbRManyURBERbrd, VBt hods of

admini stration include but” are not |imted to parenferal, intradernal,
i nt r anusc(i1284), whichap érdorperetgéd henein by eeferey)ces ubeisyntbesis of peptidesisal |

oo aur o' sShao PbRMon AL B B FE TR B b RS,

10ears, n@EEd.EyEr05-287 SMetrath H natsdl., iIBust, asRemia Mresd, Névatyiopk, NVM | result
in the rel ease of the corrpound or derivative into the bloodstream In

preferr ed(@ﬁ%dﬁ@@ﬁ@@'at@ W@@HY%GFQ!J%HOEIHW Vasyehesyrdheges vwilrkgifound

intr noys t T r a t he form of

t abl Z%,f ca S #Hov%%ggtéhggw r%me‘]l?_ W M g@% F’tégﬁcﬁr@bpcﬁ@sglﬂges powder s
f or recon@rgamtlmtemlbtrgulPkénprreBeeat mIV\BYOEN’ NsMpI®i3) onhies is Pref erably, the

conpositions are formulated for i nt raveno s i nfusi ection,
subout ane BGSTRATALES BRTEB} D ERBEeNCH; JpraebRIa otnesa ATTRIerTP RPaR b on_ 20
The Comom@sér@e?te ?6&1%&( ofd @r?ﬁc%%q'n?% é&ﬁ@ré&ﬁ&esr &%tﬁf%blézor exanpl e,
conposi tions y or nmul ate for rectal admnistration as a supp03|tory
For par enpeatettedssaminoradiditBsiduestoraagravwing peptide ahawc uNamaliyneitibgrer i t oneal

or s ut gneous route the a f,the inventiagn e rovided in
oter 18 aRicaTId T cArbany Be0E Bl Bt paing A AaredUeds BPSHERGH at o pH and
i sot oni ci EMltéUIe'éeI@@f\@N ﬁin%\tébléiﬁﬁcﬂééﬁ@ ?rd&t'p' A@erfrérﬁ)ﬂ SclR@tpaNIS vehicles

i nclude Ringer's solution, dextrose solufion i sotoni ¢ sodi um chl ori de.
Such f or ntemeayakie ppetestng etpumlsumllze@ﬁy@m@oraos;ctﬁ:ﬁoratelrmgaa|re@ctty|e di sposabl e
i njection_gdevi |-dose forms such as vials 30 from which the
appropri a?ggﬁéesﬁ@frﬂb%m%t%dram or in a solid formor pre-concentrate
that can be used to prepare an injectable formulation. Illustrative

i nfusi on doses may be given over a period ranging fromseveral mnutes to
several days. In yet another enbodi rrent,z?an effective anount of the

i nventive peptide may be coated on nanot;’ rticles or provided in a "depot"”
sui tabl e for subcutaneous delivery (Hawkins et al., Adv Drug Deliv Rev.,

2008, vol. 60, pp. 876-885; Mntalvo et al., Nanotechnol ogy, 2008, vol. 19,
pp. 1-7) Actlve agents my be adntnlstered through |nhalat|on nethods

~ 1 o A NN~



wei ght per mnute, preferably about 0.2 ng/kg/mn to about 22 ng/kg/mn, or
equi valently about 0.3 jig/kg to about 32 jig/kg daily. In the case of

bol us i nfwei2en/sro2subcut aneous i njection, the total doseCTars2ie/055526

adm nistered in single or divided dosage units (e.g., BID, TID QD

twi ce-a-week, Biowked(nthedis EOmMBRfURSYhay BRO Fe ABplkdl IBUSBRA th@Bolid pHase at i ve
range for a suitable dosage amount is fromabout 1 jig/day to about 1

ng/ day. veed ispludiesdgethodgioipaptide gyntbesigs dRptasr iansgaasientigleadditionpf y

adm ni str r R2 peptide
agont st of MEEPTIRs 85l AelEe F0Ek ESBHPRE B e i 5 R pec
of about 32BidkBeiduestimeeqyericy ae sl akieittadr swrsinglsubua&sot the peptide
sequence, is administered at a dose of 10 jig/kg by bolus subcutaneous

i nj ect? ons%s%g@”ﬁéﬁdéﬁﬁ' uniisiaeer thast sipgle am&tora@au%ﬂeye%f t hi s dosage

shoul d range fromonce a day to | ess frequent based upon the therapeutic
needs of the subject and other clinical considerations. One skilled
in the art woulldingsa sold phase spmhésisrasnardekamptd, itme pedtectedadrs, 10and

L SRR SR Aot AR EH R bl e
enbodi menfnp@tEQRER LAREhY TOISEIQIHCP?MQpl ™e Brotéa| U igf#he BRTIMOSE LT ON

thereof is adm nistered through TV infusion such a steady 15state of
t he bl®odcptbexyegrounde theraséleetivefly reneovetang &g neﬁlamlnacadld/m denpound i s

reached affer ab n.Lnt tr er o f 24 hours.
Acer st oppive et o Blerfihied ERER arGE ATl iabin stV of f ect
tailors ObfoteéteébQHHnﬁﬁedTbM?@acté'@Mﬁth&ﬁ’é@délﬂaéfalr@m]y Beashéd ebthe for an
acute care setting (FIG 2A). I n anot her enbodi nent, a conpound of
SEQ I D NCﬁQ"d)SU@P%haThﬁ@éQI?P&%Q gwmfstheuaéwnomrcamoxyégmIﬁut@@rer ed t hrough
SC i nf t I f th
Cher apeut [AaPrsH LR RENTHY oo G AT TR FRIRGRERS ot oppi ng

the athn n{silitadly protedte @5t tieerd added hend se farfre uliter &if frecdediaid @anmmoof f i n
about 1 hour. This enbodi ment may be suitable for anbul atory care (FIG

2B) . acidg W’é{? baeo | eed dniferi PrRaer Seﬁ“%@?ﬁ)&%@feﬁfa'@%t?rﬁ“ﬂéw SEQ I D
NG 102 or t ns\g ough one
30 or mrgi@g@?@ﬁ s&:égilrg@bl ons mﬁ/gréogat Pﬁébﬁg%ﬁéo ran dur%ne;é ngrlll};l&ltco 7 days
to reach aorsctwaeiylyst(apt@vwe thledochl pbatcdm 'ﬁmpeptidestofdheurmeathontare 8 hours or

Af t t d trat f t the th ti ffect
Tai Lor s opfele R0 o iU Al i aibisRosiad btiho PRigScohRina. The
advan@gepritedtticsg quﬁb.@ﬂet rhdy beWsEBINIRIGANSe O sphfiesel bilhepat i ent and

t he healtﬁ care professlona and it may b dapt ed ?o an anbul atory care
setting. Arguaordbelose the pertidessare used Agdttuooal rpackiove msy /ent may

o overohpeaar e de e S et R Er e tkaeBs o reatraon  eq.

t he dose @gﬁohgaaghusted for preventative or maintenance treatnent. For
exanpl e, the dosage or the frequency of adm nistration, or both, may be
reduced as a function of the synptons, to a | evel at which the 10desired

t her utic or [ have been

al | e\a/%t ed to g@f@%htﬂé&%gﬁth%};eve%y bté r@é}r;eeﬁ\nﬁrgaucd;r%a;‘tém8@nems may,
however , smuesueermmomnms@nt:ewmt Seuehcesam, Matsupgm@ﬁmmmtmz@ssgmn any
recurrenc S t ons ajn odi the c nds

or 1 vat | vaagATS SRPHTSE SHER 1 10cBR NPT WibAc ARIGRE RpsRide

bi ol 0gi callnBelbN AAHERHods 8RS FaeRC SEATRNS A RISTER mdchify L ai n
enbodi nent's, the conpounds or derivatives are adm ni'stered prior to,
concur r enhbye the bapability ib peqoemtautamates @roteinirsactanisdhaiodllavhéorone or nore
other(glolo Hcall ctlveta qﬁs. #@ one,enbodi ment, the one 200r nore

ot her3%i 095% BRF @{‘P\RP 'Hgé?. o besyRiNiS R ered in the sane

phar maceuti cal conposition with a conpound or derivative descri bed herein.
I n anot her enbodi nent, the one or nore other biologically active agents are
adnln|steEEﬂEEﬂ£m.separate pharmaceutical conposition with a conpound or
derivative described herein. In accordance with this enbodi nent, the one or
25nmore other biologically active agents nay be admnistered to the subj ect
by the sane or different routes of administration as those used to
adm ni ster the conpound or derivative. In another enbodi ment, the conpound
or derivative can be 30 adm nistered w tfy one or nore other conpound or
conposition for reducing risk or treati a cardi ovascul ar di sease.
Conmpounds or conpositions the reduce the risk or treat cardiovascul ar

di sease include, but are not limted to, anti-inflamuatory agents,
ant|-thronbot|c agents antl-platelet agents f|br|nolyt|c agents
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adm nistration period, e.g., every 12 hours, every 24 hours, and the |ike.
20 Dependi ng on the dose of conpound desired to be adm ni stered, one or
nore of twe 2do#&ge7f orns can be adm ni st ered. Dependi ngPOpars2e10®55526
formul ation, the conpound will preferably be in the formof an HCl salt or
free base forrr)ﬁrnumber of grotéd\gres rhdy Be iev§IBYéPtd BbRe bEbaERShEO a

phar maceuti cal rrBosr tion_or 25 a pharnaceutical dosage form as descri bed
her ei nbef tﬁW@anYﬁ payeeptide. het axeMple, pﬁ@myhmdpa@mrr@abbem@dﬁgnan or
non- hurran i : I

phar rraceuPr cgl (‘l n@g)gﬁe |bc?r§e c())rl:]hthgg drmg@%m éa%(tt §r Cﬁd’f%pbt8t|?)‘§a¥'rnatceuti cal

dosage f OAﬁerrmtrvelyabrcaérmismas/trrgaéstebl|§rredan8lécnrwwadhesronrmedenfestmegat ment ,
characterijzed in_that said dosage form can be adm nistered at any tine of

the day i RESPERTELNHY f%eéftot”ﬂ%'rTV@BHV@ RRYREPHI®y VEH] an @Qﬁfﬁﬂ”ate ligand Thj s

i nventiongal human or
non: huran i SRS e (A R B B AR nfeAg B peectl o

t her apeut adsbrbeddo adbrdgicaton calunyn ehd ¢oen freed doen tfe eolphmrinm:eut i cal
conpositi escr bed This in ent éon al so reI ates to a

phar rraceu?%%?nﬁ%{ hf%mt jﬁ?d“?%q PEUIRIRETRY Hiersae £emeNEd P¥i ng a cont ai ner,
a dosage BRpymatc Qétfﬁ\ﬁt“ bR rhgtiR &Iuﬁﬂﬁ)tﬂfﬁ%@ﬁbﬁ%ﬁ‘gté@édﬂm‘%ﬁ'é?nﬂ%‘v/‘kage written
matter non-limted as to whet her the dosage formcan be admnistered with
or wi thouenfilbades raised agaipst tle mihelic stoesadoain pelypsptigs. ebheges il ustrative

only and int S h ven ns in any wa
examies Eyitafns MV ERalBated hiorlfa oS onl i PANERRIT : cat fon of
Pol vi Dept pdgfigdViaanhese rrerhbefingy cokhnd NO 29 was prepared by a solid
phase peptide synthesis reaction on a Rainin Synphony Miltiple Peptide

Synt hesi zer (Nbdel SNPS—llO) usi ng software version 3.3.0. Resin (NovaSyn

TGRO, 440 1 I / Lot No.

A33379) used f or Pﬁfeb syn %tse%sslrgmee%ep%rg%%qﬁ% tie ﬁBQtsr%gEHMSOBYte of

pol yethyl eureatgewepiaramd tpdhmqrreg eddr ésusettrfr@rcabmat&m Vit hhib rﬁethadlrdayl abile
nodified Rink amde |lin no aci ds used in sgnt hesi s cont ai ned

Na- 9- Fl uB?Wﬁﬁ%ﬁﬁ@ﬁ%ﬁNﬁWFeq hﬂﬁc‘)e”d}reieé'?ﬁ (B Prgiedpdesied Kemdheer ni nus

d 30th
bent amet ﬁy{f'ﬁ.bﬂ'%‘regﬁéﬁ'?gﬁﬁﬁﬂﬁb oBb ik PRI UM Rierddi) U &xémB Foxy, apw,
ésng ;I'rr :iysalt ‘Blrjtrt)rmddugrg‘fwztedw_llrﬁrcﬁ'pteqrprtates{ rﬂraternslgyseﬁefﬁuelqgtedaﬂgg%lr 3 Boc),
er er .
carti od oﬁrey%rynorrﬁdnﬁafﬂ}rre[h?yrra%é'%n?trrﬁ&wet? R Pt o e Co. 1
ol 2y, 208se)thaPLoRIeTHOhoRIRIBENOBICIEHBIEN DR (Fors IRl d 5+ 1 o d

nol ar excess of hexafl uorophosphate (HB with a 10-fold nol ar "excess of
N- Met hyl rrtsrtprmemnéatemwwehammmmumtﬁfahepomeerérad@ned Ant exgmplaapl ed f or

over 45 S a n ed wit.h a 20%

o pert i P srb ool MflsteS g sAEPEle A Bl SOGRE RS, ned and
fresh 20%&liupen isaithgy thivrev@ltard Gdefioandh BDIbedoﬁdeifr@étldrBBrbelwe@ﬁ 20React i ons
were then washed with NMP and subsequent am no acid additions perfornmed by

repeat of 3%upP PrrriRitaipdhe mast DM@QP@PHQ@‘IPFQW i hge PeeciniEde is 9, Asnil9,
Asnl an p ps were
perf32r5rred8 s\\-lfmgf:oged‘@’rﬁ%%rsgﬂe @gﬁvﬁag@nt\érrggn{? gHFOeD o'E)‘?c\klaCa(?rld Bﬂ) rrerﬁ using a

t wo- hour ebl@ceaglelolde@gmmmrna?m?m a@onmemtr'etm)rnknmn‘/na)ﬁre@mé@gﬁthﬁ XEure)
conprising 15trifluoroacetic aci TF 100 ), et ithio EDT
(20.0 m.) gr%ﬁ@rﬂfl'm@?e% 3%9 RREB4AL %@t@qu lized i %9%% PXRSS(TIS) (5
m.) and e [ transferred to a
50-nL BD"‘%%I?)%@@\{)%%ngd@éﬁ?ﬁ#ﬂ%ﬂ%dﬁ%uﬁty § qﬂ t(Qp('?rgl g’%vs%rs preci pitated
with col ddrafrh;dtroet r@hhe(klown)methbds i adtratyeorwaslubiint of protgids, suech ashe et hyl
et her fromthe 20 tid et her 0 . was added, the
i e b waS e are SR freY BB ST i datien S PmRIER SRS decant ed.
These st epfixt(jpgdi tion of fresh et hyI et her, vortexing, centrifugation, and
decanting) were repeated two additional times. The peptide was dried in
vacuo to give 408 ng (92%vyield) of the crude product. 25 Pol ypepti de
purification was perfornmed on a Waters preparative HPLC system (Waters, MA
U S. A). The crude peptide (-100 ng) was dissolved in 20/ 30/50 acetic

acid/ acetonitrile/water containing 0.1% TFA. The naterial injected onto two
VWdac C- 18 colums (10 mm 2.5 x 25 cnm). After the 30injection, a gradi ent
of 0-45% solvent B (solvent B = 80% acetpnitrile containing 0.1% TFA) over
5 mn and 45-70% sol vent B over 60 mn th a flowrate of 6 nL/mn was
utilized to purify the peptide. Fractions were collected and anal yzed by
anal ytical RP-HPLC, MALD -TOF M5, and CE. The nost pure fractions were
pool ed and Iyophr lized to gr ve 23 ny of pr oduct. MALDI-TOF M yi el ded
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20di ssolved in 1.0 nL water. Twenty mcroliters of 0.1M aqueous N

et hyl mal ei m de was then added i mmedi ately. The reaction was gently agitated
at room twoperiasm2e for 2 hours. The reaction m xtures weraspuoiofised on a
Sunmit APS (Dionex, CA U S A) HPLCfit with a VWdac C18 300 Angstrom
(10X250 nm Gaﬁﬁotﬁ@Vbﬁ@r'ﬂglésLof i$b|&tidh br patiticalionskBehighes, tH®molecular

2011/ 057027PCT/ US2010/ 055526 fol |l owi ng protocol shown in Table 6. End

Fract i onsWgight of the ieetive alypoplide BayHm gsedipdisplase pifram Pf@t@tﬁscﬁ‘fs pool ed

and | yophi|i , :

Sol vent s: b%a%%d%}g %%%\&I' %Zﬁ{sw ulgﬁg%ﬁ%ﬁgﬁ&ﬂtrﬁ&%gwéf@ ri e/ Wat er

(1) 214 npord Qie%ﬁ@eﬂmﬂﬁl@\oﬁm%oﬁ(w MHlliporé neemifraBes). s atiretdistept the¥®) at
tinme: 4.000 nin 0% 40. 000 mi n 100. 0% 60. 000 m n 100. 0% 62. 000 min 0.0%
75. 00P mi Hr%e@(%"xﬁlrgyﬁvﬁ%f"ée@d twwgnqeamempréﬂemt%@efe geefhethas

| odoacet a I eﬁ)ﬂ e glycol
chain wt l%ﬁel %cl)é oacet%h\ﬁg%&&ffﬁ%r?u@e rh6‘|§€‘ulaese Oﬁ?r:'gﬁfdt??équgd}quant ities
at slight infersiskalheeetpihed mhttpobwtnepiltra\élItm‘tloﬁﬁ@tm@] NDaZifleressagdiest a n

t di f t I t h 2. Th
Ol e e A oSBT Y e U o RRGAP e TR > ™

i odacet a”bﬂﬁeﬁ'i@mf@?&tr ef‘ﬁé' r"eba&bﬂ@efrit‘{ﬁétb}f?wﬂl 7[5025;3% thEUG A RBP4 de

| i nkage was achiral . Scheme 2 WO 2011/ 05 | odoacet am de- PEG r eagent
FBOO(T@CI—IEID@}hﬂ-IQIGHB:HQUNhe filtrag®/rus2 U1e0Y 106 sBgnatographed.

Chemical Modifications

The inventive polypeptide may be subjected to directed chemical

15  modifications, such as maleimide capping, polyethylene glycol (PEG)
attachment, maleidification, acylation, alkylation, esterification, and
amidification, to produce structural analogs of the polypeptide. 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,

20 6,869,932, 6,828,401, 6,673,580, 6,552,170, 6,420,339, U.S. Pat. Pub.
2006/0210526 and Intl. Pat. App. WO 2006/136586. Preferably, chemical
modifications are performed on isolated polypeptide, e.g., to increase reaction

efficiencies.

25 In certain embodiments of the invention, the inventive polypeptide
contains an amidated C-terminus. Such polypeptide modification procedures
may be performed on isolated purified polypeptide 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 Biotechnology, 1993, vol. 11,

30 pp. 64 —70; Cottingham et al., Nature Biotechnology, 2001, vol. 19, pp. 974—
977; Walsh et al., Nature Biotechnology, 2006, vol. 24, pp. 1241-1252; U.S.
Pat. Appl. Publ. 2008/0167231.
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r SH :Base  TKFTLSLDVPTNI MNLLFNI AKAKNLRCQAAANAHLMAQ - ami de (SEQ | D No: 29)
0 H300( H2CH200) nH2CH2CH2CN H cH2Conj ugated peptide | (SEQ I D No: 102) S
TKFTLSLDWPONDMMISZEN AKAKNLRCQAAANAHLMAQI - ami de To a 15 mCTaseéi0absské ask, 25
ng (5.68 mmol, 1.0 eq) of peptide of SEQ 5/D NO 1 was added. Into the sane
flask 140 ng (6.82 mmol, 1.2 eq, 95% active) PEG 20 iodoacetanm de (Lot No.
M/ 7592) made b¥ Ni ppon, O and Fat (NOF) Corp. was added. 10nmL of water
was added and tThe PotiReptidas ebErecikuaniion maygantaip|cegiainaternadialel ved. To the

¢l oudy SOlihﬁEérQ@hat%%%%@éf iy e %@?%ej)qn@?dar?otth% é@é%'g%;yn@c%f about 8.91.

After 2 hours; ‘a al’1 quot e was renove anal yzed by

reverse plidieers Mduld gsnvigy mirfirain nminesgebicity any ltoxioitytothe Hdst 0. 1%

TFA/ acetonitrile as eluents. The sanple showed near conplete reaction after
2 hourd (Fxempieg Of stied linkgrs Maw e faunddn Radop @t et i 6’§Téﬁ,n588§,|\gplb§/(8mmc usi ng
a Phenorregg_)(3§§_3g enyl 10 x 150 nm colum. Eluents for purification were

0. 1% TFA water and 80% l15acetonitrile in 0.1 TFA water. Purifications were

in sanple batches of 2-3nL (FiG 3B). Purified fractions were conbi ned and

| yophilized in_a 50 nL conj.cal flask. The |l yophilized solid was diluted in

L0°PE ot vt er el Sramlineni i Kiyeidn iR dBrged g GRIdRET: nal | pr oduct

was dil ut bbi; ioff i s (FI G
30). The ou P D o B o e R 02 s

25|, 4410 Dafarttninﬂ[inlé@i I Nex29 contalnng aéf@Nbgﬁ’aéisto,arboxyLﬂeemlrwgand af t hehPEG
, . ite. i 59 i
2 Pogy! al temeTagdTRLEenHEBHY et R Rl SRR AT 28 (P ipe g o' °

pol ypr opy beiito H¥tidl seuentd of SEQ 13 NORb) IrPéertdlg eptboterhtsiehd N was di ssol ved
in 2.5 nL water followed by the i medi ate addition of activated and

N- et hy| nainégnimemdaigdinkeats Néﬂd@“%@imjd@néﬂ fther enzodimentsni§e1o nol ecul ar

0L O D 5 8 AP e DB ! Ty Gy, et © 1
TKFTLS. DVRTinAdiafeNIMSAIRELACAHATIANG deraindeniGFi@eni, Noe29) o (SEQ ID

No: 82) The reaction m xture was ent@&\y% agitated at roomtenperature for 2
hours. wWhtemadigiedmxepmav ko ontbPRyuh» distidlee 7 PEG Structure PEG Mal eni de

In further embodiments, the invention is directed towards a conjugate

comprising a polypeptide having the amino acid sequence as set forth in SEQ

20 ID NO:29 with a CONHjy at its carboxy terminus, an N-ethylsuccinimide linker
conjugated to the cysteine residue at position 28 of SEQ ID NO:29, wherein
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 abput 80 kDa. In certain embodiments, the mass of the PEG is

25 about 20 kDa. In preferred embodiments, the stresscopin-like peptide
comprises a polypeptide of SEQ ID NO:82 or SEQ ID NO:102. In certain
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 kDa. In

30 certain embodiments, the PEG mass is about 40 kDa. In certain
embodiments, the PEG mass is about 80 kDa. In certain embodiments, the
PEG moiety is linear. In other embodiments, the PEG moiety is branched.
PEG moieties may be synthesized according to methods known to one of
ordinary skilled in the art. Alternatively, PEG moieties are commercially
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MN [ kDa] NOF Corp. Catalog No. Anount [ng] Linear 2 SUNBRI GATO ME- 020VA
1.0 ng (0.49 nMbl) Linear 5 SUNBRI GHTO ME-0O50VMA 2.0 ng (0.49 nMol) Linear
12 SUNBRIVOEQIME7®@20MA 6.0 ng (0.49 nMbl) Linear 20 SUNBRIGYII@INES200NVA
10.0 ng (0.49 nMol) Linear 30 SUNBRI GHTO ME- 300MA 15.0 ng (0.49 nMbl)

Li near 40a€aé4l\é%% GitR AESHRBEIGHIT® ME-020MI0, SWRBRIBHI® [Vl 08OMANBRI GHTO
GL2- 800MA 40. rrg 49 nMbl ) Doubl e Ended Mal ei m de 20 SUNBRI GHTO DE- 200MVA

5.0 ny (oang SW(«B R C(SJHTﬁanEea Mor(Ne i cafesJarane SiampfAlddctorStalSuism t APS
(Di onex, F!‘hj .) HPLC fit with a Gemini 5u C6-phenyl 110 Angstrom
(10X100 nm erioirenex, CA, U.S. A) colum using the protocol of Table 8.
Tabl e 8 Col um: Phenonenex Gem ni 5u C6-phenyl 110 Angstrom (10X100 mm)
Solvents: A 0.1%TFA in Water B; 0.1% TFA with 80%Acetonitril e/ Water UV:
(1) 2124 nm The invention further relates to pharmaceutically acceptable salts of
the inventive polypeptide and methods of using such salts. A
pharmaceutically acceptable salt refers to a salt of a free acid or base of the
polypeptide that is non-toxic, biologically tolerable, or otherwise biologically
suitable for administration to the subject. See, generally, S.M. Berge, et al.,
10  “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 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
15 allergic response. A polypeptide 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 bases, and inorganic and organic
acids, to form a pharmaceutically acceptable salt. Examples of
pharmaceutically acceptable salts include sulfates, pyrosulfates, bisulfates,
20 sulfites, bisulfites, phosphates, monohydrogen-phosphates,
dihydrogenphosphates, metaphosphates, pyrophosphates, chlorides,
bromides, iodides, acetates, propionates, decanoates, caprylates, acrylates,
formates, isobutyrates, caproates, heptanoates, propiolates, oxalates,
malonates, succinates, suberates, sebacates, fumarates, maleates, butyne-
25 1,4-dioates, hexyne-1,6-dioates, benzoates, chlorobenzoates,
methylbenzoates, dinitrobenzoates, hydroxybenzoates, methoxybenzoates,
phthalates, sulfonates, xylenesulfonates, phenylacetates, phenylpropionates,
phenylbutyrates, citrates, lactates, y-hydroxybutyrates, glycolates, tartrates,
methane-sulfonates, propanesulfonates, naphthalene-1-sulfonates,

30 naphthalene-2-sulfonates, and mandelates.

If the inventive peptide contains a basic nitrogen, the desired
pharmaceutically acceptable salt may be prepared by any suitable method
available in the art, for example, treatment of the free base with an inorganic
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(2) 280 nmFlow. 4.000 mM/mn at 0.000 mn Gadient () at tinme: 2.500
mn 0.0% 40. 000 m n 70.0% 45.000 m n 100. 0% 52. 000 m n 100. 0% 54. 000 min
0.0% 60. 80 2niwn5E?d G Bi ol ogi cal Exanples Study No. PCT@RRRA/0535d6 CRHRL

Agoni st Activity - CAWP Assay The CRHR2 and CRHRLl agoni st activity
of the CRHcibasiitly avdydrithice £did 28@irbbrone dcid) &ydabdictadid, Werémonan
neur obl astoma) cells 5 transfected with either the human R2 or human

CRHRL i n afidagelfit a@'dasulf'srmi@@@id QL6 196ish HOPR ACK, POARPNOT 86id, aRd SOP ( SEQ

{5 Bleog)hewfresphs ?ﬁﬁ@g@fﬁew Bgon s?%E &mﬁﬁp d?ﬂc%ﬂ%%ic ay a_rlr_ﬂeshown

concent r aphemylaestiv a¢d, pmprcﬁm‘y@ao‘dxsummcefcfce%ct(o%w ageorific 4chiv 10
Human CRHR1 (.accession nunmber X72304) or CRHR2 (accession number U34587)

were ¢ onBHIgiIREASI] OpEeXyMmareis aecaq)rredsq ridvRaeic agidy isethianic aeidnsf ect ed into
SK- N- MC t M w Earl'
SV el 5 14RO 0 R 1 8 O o o

L gl ut am pegruvic aditl saxhlicragy, rghyadlie a:rdj s@lrdylrmMmrdxrtﬂerseaud epalramcrurlda,cr ds, 600
wer e gr.own Cin 5% Wer e, plated in

g/m 4
b wol | 1 IR, i DY@ aRieHbacid s st SRHrEr AR X QAR GRERRT ght at
50, 000 Cebh/aYMd h &F%Bd/%d@?%QCMV%%*?ﬁHndéIFc"tad”@%rttrr'&%r@Qir%r‘férﬁ)@ﬁérﬁdahn DVEM
F-12 without pheno red, containing 10 ji M’ sobutyl met hyl xant hi ne (| BMX).
Cel | s1Gwer eriime apisk sdchnas laspagicanid pdgkitamiccasid.ean ammairtsamdngudrgas romil pM
to 10 ji M.for .60 m t 37 |_si us.. For bsequ eval tion_of an
ant agoni sRPREYP9e8), 2ote N sln fue T HnbOR AR Ay B BtiE el gon ot
response, stlfehi@epid, dash wengurprsatfoniedend, ebnabnddulidnd 86idf 2r 20 min prior to
the addition of h-SOP for 60 min. Forskolrnq{lo ilM, a direct stinulant of
adenyl| at engplethatenesiianio asif, fstopsiiesifenie i dmethﬁiﬁéSldK%@@C'ﬂ/ere stopped by
t he addit I 1% r
Gol s us. - 0 pRsulome Yoldhy @Ry BRI ] S eldpnE s FBniChad. dhF e
CRHR215 ancombpuatible! rixtuire of»@mgmmeme divst asleka@‘rpaad:h@rem }alndtemy

radi oactive assay (Catal og No. Ous56088; Perkin El ner,
enpl oyed. Ot hﬁr@ﬁg@%‘i QHXtSI@ Naeveoitopt grq,\@g@rdﬁdagggqua@gu%r ﬁCfEﬁRS%*EJQt t| ssue

culture d B BLRSSH B 2vapP IGA th Aol rni ght at 50, 000
cell /well bé%gﬁy%gv\erg 1fs(rs;flr s?%\/\g@ﬁ?%\y\%tﬁ%s an% t%‘ﬁenog pended with

DMEM F- 12 wi t hout phenol red, containing pMisobutyl met hyl xant hi ne 5(1 BMX) .
Suspended cel | s were transferred into a 96-well flash plate coated with

scintillant fl yitde ifv@ntise woly®ebiigs kaheths\aih Ackegiougesudtaagiang from 1pMto 1
pM for 60 mn, at 37 Celsius. Forskolin at 10 pMwas used as positive

cont réfd . paSXYIiG @%!ﬁd)r%ifﬁﬂ'lcaﬁq%dheé@ﬁlr@d%ﬁ@ﬁ?@é@aﬂyaﬁﬁ@@ﬁ@i $alon of 0.5M
HCl and nﬁgsqc t I8 o0 rel ease
10i ntrace I aér)ksce%@gé(? ?1’5/ arn?hs"eﬂﬁth% rfn%fho% tﬁo%ﬁn a co |énrﬁr?gﬂ?e:fr8%sed
intracell abrdrwrdMPwmganrcarr&frgamredbase aut.%as aeldmihedphimargtsecondasd wit h

scintillant f] ui con ni n an anti - ant i bod In this assay,
ot racel © Al LKL e X OT S 1Sk EN oYt RBAUIRIPRGS, 8™ 1 he

ant i body. cd&g@ﬁﬁl@rrﬁ&% o?tb%%érsgcﬁ‘é%‘{ﬁos& 12%&}%{@%%5&%@&@%@ 250

prol es/ m Included in the experinment was neasured on a
TopCo2mt a0y othdrlsieandcmixit rer the Fafkinat &Lerregarddd askequimalentsnefi vi dual

agoni st con trati n-. sponse . curve data wer ed to.the 20H ||

cquat | on. SeeetpbE R ERER Ty BNl iENT oL SHIE iR e el e, Lo
Jol | a, CAIIIub‘tr§t|ﬁ3 examgld%r&\élﬂﬁblésédlﬁﬁhéﬁd@for@é}ﬂd'sétts @I@ﬂ@@d‘l‘rbﬁht h@hgeeded to
generate one-hal f maxi mal response (A50), and the nmaxi mal asynptote (a) and

Hi || sl opacidaHpuginasigeycinesand argimne, er@mml@rparpmateg bigarboneass t

coneent g thcbetol S BRPH AR Bl Erifhmdings. L L%, 1,4

gener3d e BeRiyIginds, pitrolidings, sipending Uperphgineedn®pigerazineaanexper i ment al
30 data. Potency estimtes for q%om sts, pA50, are expressed as the

negative IW”'Fﬁﬁ{t%ﬁeﬂh@d feape? P”brca@&tfﬂ RRIRSHURKANAINESEI Wi t h t hei r
standard ﬁ{éB&)angge RS Yo PEA Lid SEMminbf &rd RALAR 58 ks Aitatithe oG St dose

ratio (Lo
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WD 2011/ 057027PCT/ US2010/ 055526 val ues were cal cul ated by subtraction of
the test conpound pA50 value fromthe corresponding h-SOP (SEQ I D NO 1)
control pwBQoualsoe@7wi t hi n the sane assay batch. The SEMp¢aluseslonfssteie Log
DR val ues are given by the square root of the sum of the squared SEM val ues
of the h- Mo bBs&ORINher mn@égbn@étﬂuriee%hldﬁg@?@@um BASItheval ues. Tabl e
9: CRHR antagoni st peptide - anti-sauvagi ne-30 FHLLR KM El EKQEK EKQQA
ANNRL  LL DIt M| 8vat, Sttylemedi@mine NMegiuoRMR2NGERIPEEI8E- cAVP response to
h-SOP (SEQ ID NO 1) was 10 bl ocked by the sel ective CRHR2 ant agoni st,
anti-sauvagi ne-30 (5V30, SEQ ID NO 118 listed in Table 9), in a

concentrati on-dependent manner consistent with surnountable conpetitive

ant agoni sm ( Fl1 Ehe®)vertion 3@ miaics tOfphaﬂmﬁcelstﬁlNM@Cﬁ@pt&@Gyp@dﬂ@ﬁ af pA2 val ue

Pl Sl {%ﬁeé"&%%%ﬁ% tﬁ%ﬁﬁﬁ&hﬁ%@%mw@ Aot Bed eyt by s pLT

FHLLR TLLEEc sEQhRItednfr rﬁebﬁé\lé rb@rb@l;léélgh&{teﬂ- DVPI G
LLQ L LEQAR RAAR EQATT NARI L ARV-ND SEQ ID NO 115 HPGSR | VLSL
ARV- NH2 Dwmeoundgrtma E@wn inisationara Eubiegnpelds the compound in

vivo via a chemical or physiological process such as solvolysis or enzymatic
cleavage, or under physiological conditions. A "pharmaceutically acceptable

10 prodrug” is a prodrug that is non-toxic, biologically tolerable, and otherwise
biologically suitable for administration to the subject. lllustrative procedures
for the selection and preparation of suitable prodrug derivatives are described,
for example, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier, 1985.

15 Exemplary prodrugs include compounds having an amino acid residue,
or a polypeptide chain of two or more (e.g., two, three or four) amino acid
residues, covalently joined through an amide or ester bond to a free amino,
hydroxy, or carboxylic acid group of the compound. Examples of amino acid
residues include the twenty naturally occurring amino acids, commonly

20 designated by three letter symbols, as well as 4-hydroxyproline,
hydroxylysine, demosine, isodemosine, 3-methylhistidine, norvalin, beta-
alanine, gamma-aminobutyric acid, citrulline homocysteine, homoserine,

ornithine and methionine sulfone.

25 Additional types of prodrugs may be produced, for instance, by
derivatizing free carboxyl groups of structures of the compound as amides or
alkyl esters. Examples of amides include those derived from ammonia,
primary Ci.salkyl amines and secondary di(C1.salkyl) amines. Secondary
amines include 5- or 6-membered heterocycloalkyl or heteroaryl ring moieties.

30 Examples of amides include those that are derived from ammonia, C4.zalkyl
primary amines, and di(C1-calkyl)amines. Examples of esters of the invention
include Cy.7alkyl, Cs.zcycloalkyl, phenyl, and phenyl(C1salkyl) esters.
Preferred esters include methyl esters. Prodrugs may also be prepared by
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SEQ I D NO 117 Human and rat peptides (see Table 10) were used on the
stimulation of h-CRHRL or h-CRHR2 transfected SK-N-MC cells in the cAW
flash pl ave 2asig&y027Pept i des were incubated for 1 hr at BCTATSk&00SIS2€CUr ves
were 20 cal cul ated using non-Ilinear regression signoidal

concent r afbaVatiZATPREE BydrkyifrbEps abvgl gbles indudm@pehaslddinges, The so
obt ai ned pA50 val ues arye sr%%rvn Pn Taglgg 1? I n add?tion to literature

val ues. TRBPgphete pgkars stietEthyaminaateidteReatdbt or Pepti de PASOpA50 SEM nH SEM
s So o o RS R R o TS 0 7
2011/ 05708itlined in FRGISHdISE GLOAGSSDZ sy OBy IRGRAD98, 39, ©6152830. 03 1. 26 0. 13
NA 175 CREE%bahrﬁgtce:N c%eriv%ti%s (())i‘ ﬁgdr%xg %n%'alrﬁin%ro&gs %%‘;Rglsg S/i%cl:cll\%rodiggs.

Carbonate derivatives, sulfonate esters, and sulfate esters of hydroxy groups

may also provide prodrugs. Derivatization of hydroxy groups as (acyloxy)-

methyl and (acyloxy)-ethyl ethers, wherein the acyl group may be an alkyl

ester, optionally substituted with one or more ether, amine, or carboxylic acid

10 functionalities, or where the acyl group is an amino acid ester as described

above, is also useful to yield prodrugs. Prodrugs of this type may be prepared

as described in Greenwald, et al., J Med Chem. 1996, 39, 10, 1938—40. Free

amines can also be derivatized as amides, sulfonamides or phosphonamides.

All of these prodrug moieties may incorporate groups including ether, amine,

15  and carboxylic acid functionalities.

The present invention also relates to pharmaceutically active
metabolites of the compounds, which may also be used in the methods of the
invention. A "pharmaceutically active metabolite” means a pharmacologically

20 active product of metabolism in the body of the compound or salt thereof.
Prodrugs and active metabolites of a compound may be determined using
routine techniques known or available in the art. See, e.g., Bertolini, et al., J
Med Chem. 1997, 40, 2011-2016; Shan, et al., J Pharm Sci. 1997, 86 (7),
765-767; Bagshawe, Drug Dev Res. 1995, 34, 220-230; Bodor, Adv Drug

25 Res. 1984, 13, 224-331; Bundgaard, Design of Prodrugs (Elsevier Press,
1985); and Larsen, Design and Application of Prodrugs, Drug Design and
Development (Krogsgaard-Larsen, et al., eds., Harwood Academic
Publishers, 1991).

30 D) Pharmaceutical Compositions

In particular embodiments of the invention, stresscopin-like peptides

are used alone, or in combination with one or more additional ingredients, to
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CRHR1L h-SOP <5 CRHR2 r-UCN 110.062 9.08 0.05 1.07 0.11 110.5 2.49
12 CRHR2 h-UCN2 9.37 2/9.12 5 8.04 0.05 0.9 0.09 114.7 2.89 16 CRHR2
h- UCN39. 920 200/@@020. 05 1.02 0.11 101.8 2.18 12 CRHR2 h- 80P9%42019/083552€. 06
formulate pharmaceutical compositions. A pharmaceutical composition
comprises an effective amount of at least one compound in accordance with

the invention.

5 In some embodiments, the pharmaceutical composition comprises a
polypeptide having the amino acid sequence as set forth in SEQ ID NO:29,
wherein the polypeptide contains a CONH; at its carboxy terminus, and
further comprises a N-ethylsuccinimide or acetamide linker attached to the
cysteine residue at position 28, wherein said linker is also linked to a PEG

10  moiety. PEG moieties are classified by their molecular weight and physical
characteristics, such as being linear or branched, and containing one or more
linker moieties used to bond the PEG to the polypeptide substrate. In certain
preferred embodiments, the polypeptide contains one or two said linkers.

15 In certain embodiments, the pharmaceutical composition comprising
the PEG moiety may contain a PEG moiety whose weight may range from
about 2 kDa to about 80 kDa. In certain embodiments, the PEG moiety mass
is about 2 kDa. In further embodiments, the PEG mass is about 5 kDa. In
certain embodiments, the PEG mass is about 12 kDa. In certain

20 embodiments, the PEG mass is about 20 kDa. In certain embodiments, the
PEG mass is about 30 kDa. In certain embodiments, the PEG mass is about
40 kDa. In certain embodiments, the PEG mass is about 80 kDa. Such
compositions may further comprise a pharmaceutically acceptable excipient.

25 The disclosure also provides compositions (including pharmaceutical
compositions) comprising a compound or derivatives described herein, and
one or more of pharmaceutically acceptable carrier, excipient, and diluent. In
certain embodiments of the invention, a composition may also contain minor
amounts of wetting or emulsifying agents, or pH buffering agents. In a specific

30 embodiment, the pharmaceutical composition is pharmaceutically acceptable
for administration to a human. In certain embodiments, the pharmaceutical
composition comprises a therapeutically or prophylactically effective amount
of a compound or derivative described herein. The amount of a compound or
derivative of the invention that will be therapeutically or prophylactically
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0.99 0.12 99.31 2.69 16 CRHR2 h-SRP- 94 9.32 0.05 1.08 0.11 113.5 2.3 16
CRHR2 h-SOP94 9.15 0.03 1.04 0.06 97.53 1.29 32 CRHR2 h-SOP94 9.36 0.04
1.39 0. 05w0261110520239 20 CRHR2 h-SOP94 9.39 0.02 1.55 OPC2/U33018/03553d 30
CRHR2 h-UCN2 9.37 2/ 9.12 5

effective can be determined by standard clinical techniques. Exemplary
effective amounts are described in more detail in below sections. In certain
embodiments of the invention, a composition may also contain a stabilizer. A
stabilizer is a compound that reduces the rate of chemical degradation of the
5 modified peptide of the composition. Suitable stabilizers include, but are not

limited to, antioxidants, such as ascorbic acid, pH buffers, or salt buffers.

The pharmaceutical compositions can be in any form suitable for

administration to a subject, preferably a human subject. In certain

10 embodiments, the compositions are in the form of solutions, suspensions,
emulsion, tablets, pills, capsules, powders, and sustained-release
formulations. The compositions may also be in particular unit dosage forms.
Examples of unit dosage forms include, but are not limited to: tablets; caplets;
capsules, such as soft elastic gelatin capsules; cachets; troches; lozenges;

15  dispersions; suppositories; ointments; cataplasms (poultices); pastes;
powders; dressings; creams; plasters; solutions; patches; aerosols (e.g.,
nasal sprays or inhalers); gels; liquid dosage forms suitable for oral or
mucosal administration to a patient, including suspensions (e.g., aqueous or
non aqueous liquid suspensions, oil in water emulsions, or a water in oil liquid

20 emulsions), solutions, and elixirs; liquid dosage forms suitable for parenteral
administration to a subject; and sterile solids (e.g., crystalline or amorphous
solids) that can be reconstituted to provide liquid dosage forms suitable for

parenteral administration to a subject.

25 In a specific embodiment, the subject is a mammal such as a cow,
horse, sheep, pig, fowl, cat, dog, mouse, rat, rabbit, or guinea pig. In a
preferred embodiment, the subject is a human. Preferably, the pharmaceutical
composition is suitable for veterinary and/or human administration. In
accordance with this embodiment, the term "pharmaceutically acceptable”

30 means approved by a regulatory agency of the Federal or a state government
or listed in the U.S. Pharmacopeia or other generally recognized

pharmacopeia for use in animals, and more particularly for use in humans.

45



9.22 0.04 0.72 0.05 128.9 2.95 40 CRHR2 h-SRP- 94 9.58 0.05 1.06 0.13
108.7 2.48 25 CRHR2 h-SRP- 9 4 9.23 0.03 0.99 0.06 98.56 1.42 36 Data in
italic repoesansg2pot ency approxi mations; NA = data not pavadist@blosssdue t o

| ow potency and limted peptide supply; values from published data were

obtai ned wi th BhRaBletghrmackiticAl@uffers Yo (SinzBe depidsiRmsusedtéme CAWP
stinulation of the follow ng transfected systens: 1 h-CRHRL or 2 m CRHR2b

t r ansf ect bauidsisuch aswater@ggils, including those ofgretrolewpsaniogl. 98, 5pp.

7570-5); = 4 .h- CRE - - el oxi mat ed
val ues. t r S50 ERIE Buellt RIRCR & SRR CEM BRI b Gl peartBB ™ (21
Med., vol soybedroil, #hibeddl )oil, or sedsaiiRdb. Watesit ecpreterrdc@9idr alensthéBr auns, 0.
et al., 2002, Peptjdes, vol. 23, pp. 881- 888). 10 The effects of am dation
of the® C PRAMFRAULEBhEATAPeSitipn scpdrpinigigead wirayenously ySaling sAutigNsof pot ency
and/ or i ntkyNS| by ed | i i nant.
mon- ani dafd ouselg tofirale aHE L cRITORALTan SHO5E SEBIN AN ¢ e
t r ansf ect edrrigiks, bavicuetly for injectablelsolutives thuytites exbmpbepoi sletadtpni st
activity (ﬁgnt ributi OQ?Of. different am cids, several nodified peptides

wer e synt RBQIAGEUSALCATTIRE Jhe KONy NGB GHa:» &S CRPRTIBSRIN 1 er i nal

sequence. REAGHgRRAR! PREVReUBCESOt¥AERd [190B) WBHEEd AMSLOBKLIRANGENT rati ons of
1 mMand stored in Eppendorf tubes (Catal og No. 022364111) in™aliquots at

-40 CH) si bestopelai)des were thawed out only once, on the day of the
experinment, and diluted further in the cAMP assay buffer. Al l
peptides that produced cAMP in h-CRHR2 transfected SK-N-MC cells, achieved

simlar maxi nuguitgsie entstibf lﬁb@ﬁlﬁthe@m%dsm&iﬁsaihcm%'sjt%h,e?IuU@%*,V_er t he
maxi mal response to h-SOP (SEQ ID NO 1) did vary between daily replicates,

so the dataglafs; SUAGSERDEAED, Maltt Aee gkl neltalls rediiecar] esedium sepraidi ai ned
W thin eag@cégoﬁlr’é&?&%té)é}afﬁ%@ ¥‘5’Ji8mt$}f?ﬁrei&§ra?le'&e{kirfnrrﬂm ﬁ?fcae[rglpl Icate

experi men i nal ~calcuration of goni'st conce ron-effect curve

par antd er prddyldne, @lycolveatpAdhdvetharsl. Ptietheed particutamereipiestdsi n Tabl e 12.
10Non- am dat ed h- SOP (SE(? I D NO 113) was approxi mately 200-fold | ess potent

than the &H{IRIE & IpePrERFAlEINIR PRRTTRBERH IGEh EOMRRPIIGMICPEPER S8 dhas

i ndi stingyi : 40 i iqd~h i de (SEQ
1D NG 1) PR Spcof BRFIAGKE T Itgaf g ot inifelo; e oule Bl 1o
i mpor t ant aflovinigtoatercgnd thenspeaiicactivieaihgeedieras finkhe/calmpositdnconcent r at i on-

15 effect curve was obtained wth the non-am dated peptide wth the sane
maxi mum r esponse as the am dated parent peptide.

20 In certain embodiments of the invention, a composition is an anhydrous
composition. Anhydrous compositions can be prepared using anhydrous or
low moisture containing ingredients and low moisture or low humidity
conditions. Compositions comprising modified peptides having a primary or
secondary amine are preferably anhydrous if substantial contact with moisture

25 and/or humidity during manufacturing, packaging, and/or storage is expected.
An anhydrous composition should be prepared and stored such that its
anhydrous nature is maintained. Accordingly, anhydrous compositions are
preferably packaged using materials known to prevent exposure to water such
that they can be included in suitable formulary kits. Examples of suitable

30 packaging include, but are not limited to, hermetically sealed foils, plastics,
unit dose containers (e.g., vials), blister packs, and strip packs.

Pharmaceutical compositions comprising the compounds or derivatives

described herein, or their pharmaceutically acceptable salts and solvates, are
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One am no acid deletion (SEQ ID NO 107) had no significant effect in
potency (pA50 9.24 0.05), while the deletion of three (SEQ ID NO 108) and
20 four (8BQ11IDsM27109) am no acids resulted in a progr®€3ivseowasisesi on in
pA50 values (8.49 0.08 and 7.33 0.9), respectively, and also listed in

Tabl e 12. fothR)lstel @b bercaphpdtiole wath thefirteAded fore il adbritfQrhOMNTHel0, SEQ | D
NG 111 and SEQ I D NG 112%%;esul ted in conplete | oss of agonist activity

(FIG 6). fosgudatiinsgarg pretesablyfersubmitanequsadrasistiatios, belstanibe®rant agoni st s

of h-SOP n i | - ) - he peptides had
a signifi géﬁ%ﬁ@d&fﬁ%#ﬁr@? %@M&%é%é%'%&nﬁ éﬁ‘ i %@ﬁl%gﬁtﬁ \gée'hferqdi cating
that the peptgllése naiutool thehasse)ointratieahabbealj bucdansiarenteralc agyinalut al so
no significant receptor occupancy, i.e. affinity less than 10 I M

30N-t e i REreciInBrefetrhlvttne feMpIostions arg@isuiamyaied &2 PEYidR SoP sequence
affect th | ; i ' ' oo(gﬁ- y no-aci d del etions
of the N?‘g?%%]égld& on%?ﬂ&ﬁgggﬁ%&g??miﬁre ug‘t@fﬁ%& [ e%gatency, whi | e

pepti des wahspartdten. dhe fofmiilatien® maydreslyaphiined aciigsidriesalibédns.n conpl et e

WO 2011/ 057027PCT/ US2010/ 055526 | oss of agonist activity and receptor
affinity (KA >10 ilM. The |l ater was expected, based on a previous report

of a simlar anpbysembRlirhentT sk eombbihls bf 8EAVatives-ate f&m@hted BP06,
Peptides, vol. 27, pp. 1806-1813), since the deletions are close to the

conset@ edindidvenoas admerisiraion. infaegndusfoBnalatons eas ixghade st@ndardl i n
position ert X SEMn 1

5221 0 048amiEes 5o Asgatine soobS o PyoyRe e abaE s A cof oyt o an 16 107
9. 25 0. 05dérivatives are formulated for injection. In a preferred embodiment, the
compounds or derivatives are sterile lyophilized formulations, substantially
free of contaminating cellular material, chemicals, virus, or toxins. In a
15  particular embodiment, the compounds or derivatives are formulated in liquid
form. In another particular embodiment, formulations for injection are provided
in sterile single dosage containers. In a particular embodiment, formulations
for injection are provided in sterile single dosage containers. The formulations
may or may not contain an added preservative. Liquid formulations may take
20 such forms as suspensions, solutions or emulsions in oily or aqueous
vehicles, and may contain formulation agents such as suspending, stabilizing
and/or dispersing agents.

E) Administration

25

A compound or derivative described herein, or a pharmaceutically

acceptable salt thereof, is preferably administered as a component of a
composition that optionally comprises a pharmaceutically acceptable vehicle.
The compound or derivative is preferably administered subcutaneously.

30  Another preferred method of administration is via intravenous injection or
continuous intravenous infusion of the compound or derivative. Preferably, the
administration is through infusion reaching a pseudo-static steady state in

blood plasma levels by slow systemic absorption and clearance of the
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0.12 111.3 2.52 9 108 8.49 0.08 0.82 0.10 106.3 5.05 12 109 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 WORoridserznore, the effects of cystei ne nutati oCTNSetlopbssas ei m de
cappi ng, and pegyl ation on the peptide agonist activity was investi gated.
Control paSRpelindobdBrilaffe.l D NO 1) varied for the various assay batches
from9.47 to 9.74 with SEMof 0.03 to 0.11. Again, several nodified

pepti des were synthesized according to the above Schenes, and the assay

results for |y certain embodiments, the compound or derivative is administered by
any other convenient route, for example, by infusion or bolus injection, or by
5 absorption through epithelial or mucocutaneous linings (e.g., oral mucosa,
rectal, and intestinal mucosa). Methods of administration include but are not
limited to parenteral, intradermal, intramuscular, intraperitoneal, intravenous,
subcutaneous, intranasal, epidural, oral, sublingual, intranasal, intracerebral,
intravaginal, transdermal, rectally, by inhalation, or topically, particularly to the
10 ears, nose, eyes, or skin. In most instances, administration will result in the
release of the compound or derivative into the bloodstream. In preferred
embodiments, the compound or derivative is delivered intravenously or

subcutaneously.

15 The preparation may be in the form of tablets, capsules, sachets,
dragees, powders, granules, lozenges, powders for reconstitution, liquid
preparations, or suppositories. Preferably, the compositions are formulated for
intravenous infusion or bolus injection, subcutaneous infusion or bolus
injection, or intra muscular injection.

20

The compound is preferably administered by non-oral routes. For
example, compositions may be formulated for rectal administration as a
suppository. For parenteral use, including intravenous, intramuscular,
intraperitoneal, or subcutaneous routes, the agents of the invention may be

25 provided in sterile aqueous solutions or suspensions, buffered to an
appropriate pH and isotonicity or in parenterally acceptable oil. Suitable
aqueous vehicles include Ringer's solution, dextrose solution, and isotonic
sodium chloride. Such forms may be presented in unit-dose form such as
ampules or disposable injection devices, in multi-dose forms such as vials

30 from which the appropriate dose may be withdrawn, or in a solid form or pre-
concentrate that can be used to prepare an injectable formulation. lllustrative
infusion doses may be given over a period ranging from several minutes to
several days. In yet another embodiment, an effective amount of the inventive

peptide may be coated on nanoparticles or provided in a “depot” suitable for
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15t hese peptides are listed in Table 13. Table 13 SEQ ID No. A p/A 50
SEM Log DR SEM SEQ I D No. pA50 Log DR SEMSEM 2 8.97 0.02 0.72 0.03
55 -7.93 w0.2611/37@&797 0.03 0.72 0.03 56 -7.20 -2.34 4 8P6%/U3206/035508 0. 07
57 -7.64 -1.90 5 8.93 0.04 0.76 0.05

10

15

20

25

30

subcutaneous delivery (Hawkins et al., Adv Drug Deliv Rev., 2008, vol. 60, pp.
876-885; Montalvo et al., Nanotechnology, 2008, vol. 19, pp. 1-7).

Active agents may be administered through inhalation methods. Such
methods may use dry powder (Johnson et al., Adv Drug Del Rev., 1997, vol.
26(1), pp- 3-15) and/or aerosol (Sangwan et al., J Aerosol Med., 2001, vol.
14(2), pp. 185-195; Int. Pat. Appl. W0O2002/094342) formulation techniques.

In embodiments of treatment methods according to the invention, a
therapeutically effective amount of at least one active agent according to the
invention is administered to a subject suffering from or diagnosed as having
such a disease, disorder, or condition, such as heart failure, diabetes, skeletal
muscle wasting, and sarcopenia. Additional conditions include improper motor
activity, food intake, or a need for cardioprotective, bronchorelaxant, and/or
anti-inflammatory activity. Therapeutically effective amounts or doses of the
active agents of the present invention may be ascertained by routine methods
such as modeling, dose escalation studies or clinical trials, and by taking into
consideration routine factors, e.g., the mode or route of administration or drug
delivery, the pharmacokinetics of the agent, the severity and course of the
disease, disorder, or condition, the subject's previous or ongoing therapy, the
subject's health status and response to drugs, and the judgment of the
treating physician.

An exemplary intravenous dose rate is in the range from about 0.2 ng
to about 52 ng of stresscopin-relative active agent per kg of subject's body
weight per minute, preferably about 0.2 ng/kg/min to about 22 ng/kg/min, or
equivalently about 0.3 ug/kg to about 32 ug/kg daily. In the case of bolus
infusion or subcutaneous injection, the total dose can be administered in
single or divided dosage units (e.g., BID, TID, QID, twice-a-week, biweekly or
monthly). For a 70-kg human, an illustrative range for a suitable dosage
amount is from about 1 ug/day to about 1 mg/day. Weekly dosage regiments

can be used as an alternate to daily administration.
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58 -7.14 -2.40 6 9.07 0.04 0.61 0.05 59 -7.22 -2.32 7 7.60 0.09 2.08 0.10
60 -6.32 >3.22 8 -6.82 2.86 61 -6.22 >3.32 9 7.80 0.06 1.89 0.07 62 -6.06
>3. 48 W0 2801057@37027PCT/ US2010/ 055526 Resul t s exenskeipsisge t he
activity profile of various nodifications of the inventive polypeptide are

shown in the Taphgothér Fﬂﬁé#é&i RenisodiRent A CRIRSERbtigelaypaRt bfSEQUr ocortin
2 (h-UCN2), and h-SOP-| A- PEG pol ypeptide (SEQ I D NO 102), with h-SOP-IA- PEG
being a pL[bNQFéOBaWhN@ qoMePrSes aegeriagudevinkerfandipg e he @flaaut20ti on in
osition ' <NCY I l.i nked via an
gcet am deg%’@\? ﬂﬁ;étﬁ}é;etrgrntegeF@g Ea)(/? ngt,#gﬁog@%i%dgﬁgz%%u%ﬁgéd%ta are the nean

+SEM of openmiifistehédat é@bbé@ﬁme%gi@ bR R RXSUREEATEAR ihfeetion td @ of the
maxi mum r esponse obtained to h-SOP within each replicate experinment. 10

15Tabl® 1RatigntinnesgineresENetaiiemnencylofghisglosage should range from once
a day to less frequent based upon the therapeutic needs of the subject and

other clinical considerations.

One skilled in the art would use information from models, clinical trials,
10 and information from routine factors, as discussed above, to determine

effective amounts of the drug in order for treatment.

In an embodiment, a compound of SEQ ID NO:1 or a pharmaceutical
composition thereof is administered through IV infusion such that a steady
15  state of the blood plasma concentration of the therapeutically active
compound is reached after about 1 hour for an intended treatment period of
24 hours. After stopping the administration of the drug the therapeutic effect
tailors off in about 30 minute. This embodiment may be suitable for an acute
care setting (FIG. 2A).
20
In another embodiment, a compound of SEQ ID NO:1 or a
pharmaceutical composition thereof is administered through SC infusion such
that a steady state of blood plasma concentration of the therapeutically active
compound is reached in about 4 hours. After stopping the administration of
25 the drug the therapeutic effect tailors off in about 1 hour. This embodiment

may be suitable for ambulatory care (FIG. 2B).

In yet another embodiment, a compound of SEQ ID NO:82, SEQ ID
NO:102 or a pharmaceutical composition thereof is administered through one
30 or more SC bolus injections over a time period ranging from 1 to 7 days to
reach a steady state of blood plasma concentration in about 4-8 hours or
more. After stopping the administration of the drug the therapeutic effect
tailors off in about 3-5 days reducing the effect of the compound. The
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0.02 1.26 0.08 100.1 1.11 28 115 9.51 0.02 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-1A- PEG pol ypepti de was al so

i ncubat edwonotims7@resence of 100 nM anti - sauvagi ne- 30 aPSEIUSCA10WES526
conpetitive antagoni st of h-CRHR2 receptor, resulting in a rightward shift

in the h- g8FaitAgEEthe leyiifirnent %QOWQﬁéiﬂférfa@bemSEiQéW!ﬂ&ePQﬂi’ér\t%n‘&"th
correspondi ng pA50 approxi mate val ue of 6.89, when maxi nmal response was

const r ai née fealthocargprefasgipnabang it romHke agiaptesRigren rREIUAtPHAeRTEBI ndi ng
Activity e b ndi il - -

25determ ﬁe@'ﬁﬁ’h}“@é%'%%ﬁgegf néﬁngaasﬂolﬁg?g?abn%dggﬁs@n%\?éangﬁ_‘%ﬁ{%ti on of
SK-N- MC petd-slogkersl ambmg otier chedicavinehtsMBN2CRHR2 usi ng

[ 1261] - anti - sauvagi ne-30 as the radiol abel. The cells were harvested by
cel | s'%rapi ng and resulting pellets imediately frozen at -80 Cel sius

(appr oxi mat el Y@Qfﬁm%g&/ﬁﬁér#t%fﬁﬁé 'p%%?tf's:sﬂ’ise%se, disorﬁéﬂzo?’boﬁghi(lgpﬂﬁdg' ets were

defrosted on ic of assay er that was conpose nvl HEPES,
130 M NaGteurded, thdidkiSe may odlabipGta] famdetera8dvaerdt raditenanéen at pH 7.2 and
213 Cel si

.. Th | uti t.h h ized with a P : ti
o nder  alreataei FALSKR RIS, Hr0oa0e S T TomeH o ASTHUREAIS). Yest bury,
NY) . The BgiDaesAbE rd@icctleds A flindRA GFithd sHRlptdrHS, Bta RYBI ¥t WhicAthe mn with

the pellet béing discarded. The supernatant was re-centrifuged at 26,892 x
g for1@5 gesired thergeewiosr piophylabiic effeetlis print@indgseilfrgymelomsshrveded i n assay

buf fer. | _bindi.n sa r onduc in 96-wel | iscreen G-/ B

Pl ter o apel ARyipRdraY SapRpBafORoer ket g RaRBeesdi o bt il Coaked i n
assay buf hewever Reduirdintirmiftent tledtmient oh @l lopgeeh idasusdiighes, cel |
menbranes of 45 ill volume were incubated with either 60 pM

[ 1251] - antqcuskanea At s¥PdomA. 50 il vol une for the CRHR2 assay or with
[1251]-(Tyr)-sauvagine for the CRHRL assay in the presence of 15 ill of
conpeting ligand for 120 mn having a total volunme of 150 j.il. Nonspecific
15bi nth ng was tetentain recbdyimentd, tise compbuhds bMdefivativieGie ddshiQistéreO 114) .
The bound, radi oactivity was separated by filtration using a Miultiscreen
Resi st nail $YNRINGNPT Withene epriere Oﬁiqu%&%'&?”mﬁ“@. aeNis apRatPiders were

washed hiiggihbiiESghdr Ih BHER enBBSikntHng BrARdl AU ARG aKILY afiet ai ned

on the filters was~quant y 1ts Irquid sci at1on nmeasured by a
TopCount edmmisteré¢dPpakiaiod canairoSulyenitke, orBadbisequendp the 8dA)iniskbtiorwper i ment s
were perforned in triplic%;té.e. . Eata from.individual conpetition curves
wer e expr B Q5Mare ogr Ridogigallypc \6%@9?@%%1%%?- MEAEHPAR- 30 or
[ 125130 ( TiF h&é‘éﬂ?&'b’i@loélc@ﬂﬂl BetiBhgentsHir8 SBRNRIsRFBEIH RN§amdhese data were
then anal yzed using a 25 four-paraneter logistic using Gaph Pad Prismw th

t he upper phaimeageudicel campesifiomuith asgmpouneor geriyativeddessribeddieasind. 0%

respectiv incl udi e lLue . it bo d, bel ow t he
| ovest - and ingiés eREHibRR B Sfe LhMeFR niB nioRoltehy 2D ¥8e Ay S0 o
+(a -a . hdPmisteredrinma ségarate pharmaddificePeB@pbsition wat & eopbahded Wi th
h- SOP (SES ID NO 1) was biphasic. This indicated a high and low affinity
recept or ?H\éﬁ'th@ @QS&f'@e@Iﬁ@f%!Bt@a%ﬁtﬂd@%%wﬁhgﬁsﬁé‘@@ﬁq'mént,dbﬁpﬁ?m of the
conc% r aHo‘?Q o%er5c98/fbgically active agents may be administered to the subject by

the same or different routes of administration as those used to administer the

compound or derivative.

In another embodiment, the compound or derivative can be
30 administered with one or more other compound or composition for reducing
risk or treating a cardiovascular disease. Compounds or compositions the
reduce the risk or treat cardiovascular disease include, but are not limited to,
anti-inflammatory agents, anti-thrombotic agents, anti-platelet agents,
fibrinolytic agents, thrombolytics, lipid reducing agents, direct thrombin
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I nhi bition (pl1050) and a | ow pl C50 of 6.6. The high-affinity site binding
was 5 shown to be inhibited by 100 ji M guanosi ne

5' - 0- [ garwa-20hi/os7@2ri phosphate (GIPyS). In contrast, h-UBNE/USSHQOFB20No. 115)
exhibited only high affinity binding suggesting that h-UCN2 behaved as an

agoni st WirHibittir§ heiti-XatinthipRdre, gﬁthu@aﬁwmttb@ngrycsg%téuﬁﬁ%/ma deegiori N the

assay. pKl values resulting fromthis data anal ysis are shown in Table 15.

10 Tabl e Ibiggere gnedirsethramiin inprairTs. fryamplesrfrgepia thatran ke6o. 28

7 740, 05 105etbted rpinbibetad Wirat Snebuiibedhradits BisdB e ' 570, 04
1.260. 14 hékkinirtludebivaliddih, Nuﬂm?&@u@én%d@@mh& agﬁlrebeﬁi@tPl?lACK(;t abl e Study
No. 3 Vascul ar Snmooth Muscl e Relaxation - Rings  15The ability

of h-SoP (BEMbiMANGMYrst %9'@%@%%%!%“%&%9 r%i]%e@lr@'%é’%%m ned in

I sol at ed, r p henyl ephrine (PE) (FIG 8).
Thi s pol y&ﬁ'?ogg’ tb%@gbyg@lﬁ@ ?L? g@wﬁj?@g%ﬁg ﬁrerpat | on- dependent rel axation
with a pA50 of 6.050.12, but was 10-fold | ess potent thanhUCNZ(SEQID

NO 115) havi 5 f7 10 13. The. 0 h-SOP (SEQ I D
NG 1) wer'e. i nalbeREadsgeniS: PeamiRi e I6 TaRtsa B sads oS (S5

suitable for administration to patients in need thereof. The processes and

10  equipment for preparing drug and carrier particles are disclosed in
Pharmaceutical Sciences, Remington, 17th Ed., pp. 1585-1594 (1985);
Chemical Engineers Handbook, Perry, 6th Ed., pp.21-13 to 21-19 (1984);
Parrot et al., J. Pharm.Sci., 61(6), pp. 813-829 (1974); and Hixon et al.,
Chem. Engineering, pp. 94-103 (1990).

15

The amount of compound incorporated in the dosage forms of the

present invention may generally vary from about 10% to about 90% by weight
of the composition depending upon the therapeutic indication and the desired
administration period, e.g., every 12 hours, every 24 hours, and the like.

20 Depending on the dose of compound desired to be administered, one or more
of the dosage forms can be administered. Depending upon the formulation,
the compound will preferably be in the form of an HCI salt or free base form.

Further, this invention also relates to a pharmaceutical composition or
25 a pharmaceutical dosage form as described hereinbefore for use in a method
of therapy or diagnosis of the human or non-human animal body.

This invention also relates to a pharmaceutical composition for use in

the manufacture of a pharmaceutical dosage form for oral administration to a

30 mammal in need of treatment, characterized in that said dosage form can be
administered at any time of the day independently of the food taken in by said

mammal.
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Study No. 4: Cardiovascul ar Characterization in |Isolated Rabbit Heart The
effect of h-SOP (SEQ ID NO 1) on heart rate (HR), left ventricular 25(LV)
contract iwo,20and7e2ascul ar tone was assessed in a retrogratarspavissses
Langendorff rabbit heart assay. A bolus of a placebo-like control vehicle
or hSCP (SEQ |@h%%ntﬁ@ﬁal@é%l@teﬁstt@raeﬁwé_ﬂlhé&éfih)érécaFV 6r diagnesisionsen bl ock.
h-SOP (SEQ I D NO 1) produced concentration-dependent increases in heart
rate and heman@man-duman anéval bedwthet sesprises @apminigiexingdadaid bedy espondi ng

esponse BanERFERCEIVY SRl ERRUERe doce o e FOARIMERT G °5) | “wni e no

response bompositibaeie¢edbedhease. of the control vehicle. Study No. 5:
Henodvnam cs in Anaesthetized Rats (IV Bol us) The henodynani c

pr of i 12 of h-SOP (SEQ ID NO 1) was determ ned in sodi um pent obar bi t al
anaesthet | 260 TRISGNRANASDRLER 0% Btk Re A oAMBSRIIGER Mk 0 TT p(1)

i ntegrated catheter-tipped m cro-nmanoheter I'Tar I'nStrunments, Houston,
TX, U. S. Acomweascial agleccanmpridieg aicgpntainemarddsagetferry asatesolibed hereasur e
msasurerrenta, and nothﬁr one direct LYEQi n the left ventrijcl e%%%r LV
pressure ABAEEFRHAIRC Wit £7 geNYIttRD MaHehPeRTigtiteg A% Whaeer =g | D

NO 1) ovefogadtoffint @08e Alinfinisfr@iki® drwifoRgédé@. equival ent to a range 15
of 0.03 nnol/kg to 10 nnol/ kg, produced dose-dependent increases in heart
rate,1QV devel oped pressure (+dP/dt), and a correspondi ng decrease in bl ood

pressure, i.e. n, ar.ter ressure P). The.changes in, h nam c
paraneters i ndﬁgggo'W'Hsé%iﬁ%@% ?@Wef?ar?d'ﬂtfst@“ﬁﬁ’é‘?% ﬂnq—'?%nﬁg%) wer e

bl ocked btenddd RAIMEMe Bedde enthe-isveMiBisNead) wasEQ | D NO 118, open circle
20in FIG 10). Moreover, in these healthy anaesthetized rats

anti-sauvagi ne-30 did not inhibit baseline paraneters consistent with
studies in conscious rats reported b ipmer (Gardiner et al., J.

Phar macol . Exp. Ther., 2007, vol. 32'%,)(—%%1-226). 25St udy No. 6:
Henodysam cs, Angi ographic, and Echocardi ographic Profile in Anaesthetized
Heal t hy D\%gs The effects of h-SOP (SEQ ID NO 1) on cardiovascul ar
function FEFamRIe SWUbesi®y i n anaest heti zed nongrel dogs fol | owi ng

i ntravenous bol us and 30-m nute infusions. Henodynanmi c and | eft ventricul ar
systolic and diastolic 30 function was eval uated usi ng conventi onal
henodynanBgnthess tdfwihésis aadibwdicdiionodPolivpeptide radi ogr aphi ¢ net hods with
the results sunmarized in Table 16. Control vehicle or h-SOP (SEQ I D NO 1)
was adm ni stered by intravenous bolus over a dose range of 0.13 pg/kg to
13. 1 7w/ kg, earh¥oBffepti SETY { i g. h-SOP
(SEQ ID NO 1) pr oc?uced pttlgg?é-depg?lg\g?l?ggﬁ%ﬂg?sd#ﬁd Eyﬁagﬁé@sﬁe, | ef t

vent ri cul peplge syrthesiameactiansombiRainngyrnphonahiitipePeptidee with t he

ol us. Dos Py (PREMSNEEED) Qb WGryard P8/epr I ReENT 4%, 015 1% o
(LB/E%/ gg(gmci\jﬂész;gﬁﬂlm@lm@%g; 8ppxirhiated) 0.15hrole,3).23 #mblg 0) * LVESV 26

.2
substitution(, Lot)No. A33379) used for the synthesis of peptide amides was a
25 composite of polyethylene glycol and polystyrene functionalized with an acid-
labile modified Rink amide linker.

Amino acids used in synthesis contained Na-9-
Fluorenylmethoxycarbonyl (Fmoc) protection groups on the C-terminus and
30 the following side-chain protecting groups: Arg(2,2,4,6,7-
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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22 (1.0)* 22 (1.0)* 18 (0.8)* LVEDA 13.0 (0.4) 12.9 (0.4) 12.7 (0.3)* 12.5
(0.4)* 12.4 (0.3)* 11.4 (0.3)* LVESA 7.1 (0.2) 6.9 (0.2) 6.5 (0.4)* 6.2
(0.3)* 6.WO0(20112)57025. 2 (0.2)* LVFAS 45 (1.2) 46 (0.8) 49P(CT/UBpd10H855¢d. 6)* 52
(1.4)* 53(1.5)* LVEF 53 (1.2) 55 (0.8)* 57 (0 6)* 57 (0.5)* 58 (0.7)* 60
(0.7)* SV 29( 1C%h;l>ﬁ:9966éac@|bn§(i)\(e¥el:brr$éh o0 %Nflwleir%(l Byrdolidinored™ dt - 1459
(106) 1546 (177) 106) 1675 (111) 1682 (13 1760 (128)* PSAP 94(2.1)
92 (4.2) (NMP)pre- swollen resm (0.1 mmole), a 5-fold molar excess of Fmoc-amino
acid in DMF (2.5 mL) and 5-fold molar excess of hexafluorophosphate
(HBTU) with a 10-fold molar excess of N-Methylmorpholine (NMM) in DMF
5 (2.5 mL) were added, then coupled for over 45 minutes. For Fmoc removal,
reactions were incubated with a 20% Piperidine/DMF solution for 2 minutes.
The solution was then drained and fresh 20% Piperidine/DMF was added and
incubated for 18 minutes. Reactions were then washed with NMP and
subsequent amino acid additions performed by repeat of coupling steps. For
10  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

15 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

20 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.

25

Polypeptide 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

30 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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91(3.1) 90 (2.8)* 90 (3.0)* 88 (2.0)* HR 74 (3) 73 (5) 85 (6)* 92 (6)* 94
(6)* 107 (7)* CO 2.19 (0.18) 2.19 (0.16) 2.56 (0.14)* 2.72 (0.17)* 2.80
(0.12)* 2wee@oiwsiy* 7 7 7 7 7 7 LVEDV = LV end di ast eCirajSealoosis2¢ )
LVEDA = LV end diastolic area (cn2) LVFAS = LV fractional area of

shor t eni ngALDI-RYFMSt é}&éd%léé@aﬁwbbghﬁ’aﬁme—pma&t@y wHl4g08@;ti c pressure
(nmHg) N = nunber of dogs studied *p< 05 vs vehicle (saline) control:

Pai red t - wédah 'S’E&Tgﬁréhﬁ”ﬁih@lCa}@ﬂatﬂdéﬂ()@&ulaﬁé‘\)elghtﬁéé6I195h|626BE®@5335loéndard area

of the me 0 tolic
ar ea (cmZ)agg%éE@ on%h\g?@@tgpﬁé IL P%‘ﬁ%é{{@a %%baégxgﬁﬁﬂaﬂt%conﬁgg% |I|Ity
( mrHg/ SeCquwtﬂﬁh antd@tdng atyeicé lbe&t ®irmpproxitatety Gartinates UAfert frédimg,n) Val ues
= Mean of the changes from VEH The findings described above were

furt he? emﬁﬁ)r Ml i an QPedylasKnwaRicoMerpsapith Siies PEPEIEND) PIAeRd HAfRsed over a

30- m nut e pr 0\%5? bol us as
descri bed %@o\{/ag%\llj\nﬂi hA? %§€g§3f§6ﬁéﬂ% 52?1%22% eﬁbﬁ%qﬂ%gl‘l gé'rﬁ(ﬁ/é&’ll A & B.
As in thefroasea@junh)ahd$taﬂagem@nt&m@(ﬁeaﬂ@ﬂ@rlfmw@1J$¢. elicited dose-

(i nfusion-) dependent changes in blood pressure, left ventricular systolic
and diastolic function, and heart rate. However, at the |ower range of the
dose- (i nEyairRRID 2 TESMOARTH! Pl bBSA® WRR N.ERAARGIIGREL | essening in the
positive thronotropi C and bl ood pressure Ibresponse wth narked and
signif@cant increase in cardiac function neasured as increased CO and LVEF.

The infusion r r eff.ec 43 ng/kg/.mn, . ivalent to 1.29
[Torkg total agus e QidPunioRite baiend b/t s REL SRRy o) o
concent r afr §ehérhe - WEE achieed RN Ihe ¥@ditlors/ds Rlowls, 20 Det erm nation of
Pl asma Concentration WD 2011/ 057027PCT/ US2010/ 055526 A sandw ch

i rmunoassay was devel oped using an affinity purified goat polyclonal

anti body, specific to h-SOP that was l%Iﬁ‘g'galted onto a mcroplate with
integrated el ectrodes. h-SOP nol ecul es" present in the sanple will bind to

t he capture pol ycl onal Nafrthyladelpideoat ed on the plate. After washi ng away any

@ 0

Ethyl—N —_— 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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5 unbound substances, a sul fo-tagged nouse nonocl onal anti-h-SOP anti body
was added. This conjugated anti body will bind to the h-SOP nol ecul es
capt ur ed wo 20h@sni2¢r opl ate and the quantity of anal yte was/usetiensiseed by
el ectrochem | um nescence. The amount of signal generated is directly
propor t i oflowliy pRfobtol SEBWEORCEINE 8t EAB Fractidies wardtdleeteds taalaed. The
10standard curve range is 3.125-1600 pg/nL with a quantifiable range from
10- 800 phyMPLG ecpurglfraetiops peelgd and lypphitigedi cate) is required for
this assay. This i munoassay is specific for human and dog stresscopin and
human urocortin Il (h-UCN3). The assay does not recogni ze human
stresscopi n refTabkdepepti de (h-SRP), urocortin | (h-UCNL) or urocortin Il
(h-UCN2) —After 15 conpletion of the analysis based on a conparison of
reference stanBaHME bet ween the ELI SAYAAHC HPIM0 Angstrrin(10%2%9dkmkct i on |f act or

of 1.57 was apgLi&rs.TO al I bioanal yUi Ll ofaEfn Wwakl € 17 TV rate (nglikg/ mn)
IV time (mn) VEH 30 22 30 43 30 86 30 146 30 437 30 LVEDV 55.7 (1.1) 53.0

(0.8) 55[2 (1.9) 54.2 (2.2) 49./5 (2. B0 WeTHA ith §0Aceppige/Patep (1. 1) 24.5
(0. 5) 235 (1. ",J_ 235 (1. 2) 2077 (1. ")1)121;1“ ya (1. 4) —tVEDA—122 (O. 1:') 12. 2
(0.3) 1119 (0. "11.8 (0.4) 11.5(0.?3‘) lgmg (0.5)- LVESA 6.5 (0.2)1]6.3
(0.2) 5.8 (0.4) 5.9 (0.4) 5.6 (|0.4)* B ot 5)- LVFAS

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%

Synthesis 3: Conjugation of Polypeptide 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 polypeptide 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

Scheme 2
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46.8 (1.1) 49 (0.4) 51.5 (3.3) 50.0 (2.0) 51(1.8) 53.5 (2.2)* LVEF 50.8
(1.6) 54.0 (0.6) 57.5 (3.2) 56.5 (1.5) 58.2 (1.8)* 60.7 (1.9)- SV 28.7
(0.7) 28.0(011B)p7@1. 7 (1.9) 30.7 (1.5) 28.7 (2.2) 28 (2PEY/USHIBORSA 1623
(55.8) 1598 (135) 1875 (167.8) 1622 (81.4) 1594 (93.4) 1657 (97.9) PSAP

97.2 (2.5)1095a&t4Ridd)PEréaghht 1) 9.7 (2.4) 90.0 (0.8) 89.5 (0.9) HR 83.4
(1.8) 81.2 (1.8) 88.7 (4.4) 91.0 (b.7) 102.5 (9.4)* 117.3 (9.5)-+ CO 2. 39

(0. 08) 2.agxggﬂﬁg¢ogH§ﬁﬂﬂgczo;ﬁ 1 (0.27) 2.97 (0.37)* 3.25 (0. 45)-

10

15

20

CHl (_:Base
k, SH

TKFTLSLDVPTNIMNLLFNIAKAKNLRCQAAANAHLMAQI-amide (SEQ ID No:29)

0]

HscO(HonzoO)n H20H20H20_N %
H

TKFTLSLDVPTNIMNLLFNIAKAKNLRCQAAANAHLMAQI-amide

CH, Conjugated peptide

(SEQ ID No:102)
S

To a 15 mL conical flask, 25 mg (5.68 mmol, 1.0 eq) of peptide of SEQ

ID NO:1 was added. Into the same flask 140 mg (6.82 mmol, 1.2 eq, 95%
active) PEG-20 iodoacetamide (Lot No. M77592) made by Nippon, Oil and
Fat (NOF) Corp. was added. 10mL of water was added and the solution
vortexed until all solids were dissolved. To the cloudy solution, 50mL of
pyridine was added at a solution pH of about 8.91. After 2 hours, a 20 mL
aliquot of sample was removed and analyzed by reverse phase HPLC using a
Phenomenex C6-phenyl column with 0.1% TFA/acetonitrile as eluents. The
sample showed near complete reaction after 2 hours (FIG. 3A). The reaction
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. 3B). 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.
Approximately 1 mg of the final product was diluted to 1mg/mL and submitted
for mass spectroscopic analysis (FIG. 3C). The average weight of the
pegylated compound of SEQ ID NO:102 was 25,449 Dalton due in part to the
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[SEQ ID NGO 1] (pg/nmL) 70.3 (19.0) 620 (81.4) 4,577 (1577) 5141 (878) 23,614
(2432) 67,148 (1298) (prol/L) 16.1 (4.4) 142 (18.6) 1,048.1 (361.1) 1177.3
(201.1) 5x0200/0585B6. 9) 15376.9 (297.2) Total Dose (li g/ kgr/uB200055866 1. 29
2 58 4.38 13.11 (nnol/kg) 0.0 0.15 0.30 0.59 1.00 3.00 N12 4 4 4 4 4 [X]
pl asma peresgératy inthe ferk@BOtHEIP Gl pier 0ard thEasomisauirttl appédte@. 05 vs
vehlcle (saline) control, **p<0.005 vs vehicle (saline) control Unpai r ed
t-test V\eﬁmw@ammwmlo/ 055526 Study No. 7: Henodvnanics,
Angi oqr aphi ¢, and Echocardi oqraphic Profile in Anaesthetized Dogs with
Advanced Heart Failure (HF) 5The effects of h-SOP (SEQ ID NO 1) on
cardi ovascul ar function were al so assessed in anaesthetized dogs with
advanced, |rrever3|ble heart failure of ischem c etiology (Sabbah et al.
1991, Am Synthesisd:dreqyigtion otigglypeptide wih i-Fidmaleimideliiker ol ., 1994,
Circul ation, voI 98, pp. 2852-2859; Chandler et al., 2002, Crc. Res.,
vol. 91, pp. 278-280). Progressive, 1l0advanced heart failure mas pr oduced

in nongrel dogs b l,itiple se uentl |ntra 0 ar roe ation with
ol yat st ene | b 2 BtokBErRS B uas AT SRR ST € BRRR1EES

ng/ kg/ m ninMpas dasislvaiasher Sehli ata\FeImswad by W@fmﬁ@dfﬂté"éﬁ@ﬁlohttﬂt foll owing or
just prior to henpdynam c, angi ographic, echocardlographlc and Doppl er

measur emaﬁ@ti:Vali@@ agd dbetuimplsimiderderarsiued aelyethyene syealsiaf varying

o 1) o ot e B ok RO R SRR i BBz P DV B S and

decreases in left ventricular end diastolic

Scheme 3

PEG reagent

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

SH

TKFTLSLDVPTNIMNLLFNIAKAKNLRCQAAANAHLMAQI-amide
(SEQ ID No:29)

I
—_— CHzo—(CHonzo)n_CHononzNHCCHonZ—N
S-Peptide

(SEQ ID No:82)
15

The reaction mixture was gently agitated at room temperature for 2

hours.
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pressure (LVEDP), left ventricular pressure during isovolumc relaxation
(LvdP/dt), system c vascul ar resistance (SVR), and left ventricul ar

end- syst owpeo0112370201 une (LVESV) that correl ated with pl acFaIScanossseé at i on.
No significant change in heart rate, peak systolic aortic blood pressure,
LV+dP/ dt, nmean pul nonary artery pressure, nean pul nonary artery wedge
pressure, Tébﬂah? atri al pressure, or myocar di al oxygen consurrptlon wer e

r ecor ded[ O oW g any pgG-MilBmide [OUT L Mt T avenous 1 nmifusi ons ( fapt e 18and
FIG 12 A EEB)Strurhee 25i nppoveaent| iMPTLo®ysetaloadNoand di aAmewntdmBlinct ijon was

not assof¢jated wth the devel opns o) tf,cul a thm gs.
Tabl o 18| FF¥ate (na/ o/ m . VEH %ﬂﬁﬁ'gﬁ‘}égﬁr({?\éw\mﬂ @6 60 do wo
2011/ 05702fo PCT/US2010/ 055526 HR (gt st los0RAP | il %wich 92 |2 76

2 90 3 3 87 2 7 2 87 2 1\E + 12
0. 6++ LV+c.hEHrdt (mmHg/|sec) 12614 1IBUNBRIGHTIOMEIROMA "Js oJ:B@&mgmobv-dP/ dt

(mmHg/ see)y—1356—154 1216441094 —42+1112— 82+ MPAP(mrHg)—16—5- 15
0.5 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.

Table 8
Column: Phenomenex Gemini 5u C6-phenyl
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

10

G) Biological Examples
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15 0.5 14 0.4 PAW (mHg) 11 0.6 9.0 0.6 10 0.6 9.0 0.3 RAP (mmHg)
6.1 0.55.7 0.554 0.450 0.4 SVR (dynes-sec-cm5) 4922 143 4414
193 4144 WD4ABHM/BOBS 182++ EDV (nL) 67 2.5 66 2.5 65 PRTAISBHN0/085546 - ESV
(L) 49 2.0 46 1.7 43 1.7 41 1.8+ EF (% 27 0.5 31 0.5+++ 5 33
0.5+++ 35 0.9+++ SV (nL) 18 0.6 20 0.9+ 22 0.9 0.9++ CO (Unin) 1.41

0.06 1.56 0.11 1.61 0.13 1.67 0.09 LVCBF (nL/mn) 46 3.0 52 5 57 6 59
6 LV Ef fi StudicNo(9pCRHR2 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

5 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
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. 4). The concentration
required for 50% maximum effect (Asg) was 0.4 nM.

10
Human CRHR1 (accession number X72304) or CRHR2 (accession
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
15  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,,

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
20 resuspended in DMEM F-12 without phenol red, containing 10 uM
isobutylmethylxanthine (IBMX). Cells were incubated with the peptides at
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
25  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
assays were stopped by the addition of 0.5 M HCI and mixing by orbital

rotation for 2 h at 4° Celsius.
30 To assess the activity of the inventive polypeptide 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.
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18.7 2.0 23.0 3.1 26.0 4.4 23.3 3.2 W02 (prols/nin) 218 22 191 14
177 19 196 18 [SEQID NO 1] (pg/nL) 21.3 8.0 141.4 18.2 178.3 21.1
279.1 29w620pmsho2z) 4.9 3.0 32.4 4.2 40.8 4.8 63.9 PETRSTamAbSDOSE
(14/kg) 0.0 0.13 0.26 0.44 (nnol/kg) 0.0 0.03 0.06 0.10 N7 7 7 7+ LVEDP =

left ventricul afarfyiéctéd BR-N-MT B8IRSGEFESIHRIENDEIRNBlodRGidb@é resi stance
Lv+dP/dt = left ventricular pressure duri ngLVCBF = total left ventricular

coronary BYidge dishes (BdPirseirncesonanaoseor di)overnighieatixh), 0@r onar y
S nus OXYQSWF}(' 85?%@@%9%1%@%@@@%%#’%‘5 ﬂoeﬁ%ws%sg%%{jl@%wit{o;er ence

I sovol um ¢ rel"axa I'al “0Oxygen cons AP = mean

pul nonar y DM FYF-1R et Rut @RARoFredi aontairghy M isobltyphehyixaetiiASWP = nmean
pul nonary artery wedge pressure +p<0.05 vs basel i ne <0.01 vs

basel ihe, (IBMX) pgme%el!ﬁawerq fransfgrmgddiptoa 9g-well @%@'g@ ¢fatedp p <0.001
vs 7.3 ng{if/dBritiiaRt Md 08eNSwérSiltabs¥dWith pAPRlesStangtg ¥aH AsNiGo (ANOVA)
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

10 intracellular cAMP 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
15 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
20 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:
25

__ a4
[A]L +[A]™

For display purposes the mean fitted parameter estimates were used to
generate a single E/[A] curve shown superimposed on the mean experimental
30 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

measurement (SEM). Logarithm base 10 of the agonist dose ratio (Log DR)
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The results of this study indicate that an acute 60-m nute intravenous
adm nistration of h-SOP (SEQ I D NO 1) dose-dependently inproves LV
(systoli cwandiidisaevol i c) function in dogs w th advancedPhearstombasiseé e. The
5actions of h-SOP (SEQ ID NO 1) on cardiovascul ar function were rapid in

onset andvaRps Werecayristel s subi@ctioR oPHRIRRE coOmpbind YAGS VANedrRPgars to
result fromchanges in LV end systolic and diastolic dinmension in that |eft

vent ri cul #re egreeshoaging h-SGRB SRR IDNEDV) camtp! pdEsvalyedyitir thexsamer t
t | th
Toposi ¢ 1 vaSei BACH s SEMyilles FNETRGTIR TARES ABRTOD b Raltel' [ "

LV+dP/ dt ) rocafof it semssf the syvBizd IEM valugedf thmn@mmm ID N@ function was
pl asma_concentration-dependent and not associated wth any apparent

i ncreade FANER AHBLIESLERNPPUNE BAsaY?HGShni as. 151n order to deternine the
threshol d effective dose-infusion in dogs with advanced heart failure, a
further study was perfornmed at | ower dose infusions. In addition, the

opport uni Tabla9: (ERk-Ehantagemicslt peptid@etdﬂilasawaginecs@:ase in WO

2011/ 057027P("I’I | IQ2(\1 N/ OEEE26 L \/E! nr ndue ar dccn nf uci ons Of 4. 3
ng/ kg/ mn V\DIIFELIT\RCﬁDﬁﬁ..I Eﬁ% EKQ‘QA ANNE\&I E‘F}%Tél. Nfzi.. S\% oolnSE'Se:*f'b’ow 1|i‘8’L_ 120

m nutes. The results are presented in Table 19. 5Tab| e 19 IV rate

(ng/ kg/ m n) VE'T'hQ Cﬂ@HQZ%eGra@ecﬂc,&Mli/r g%sé'f@ H)S%‘r%gﬁ@ @N@ )7
(beats/m BE@ 781. 751. 771. 792.0 81 964.8 973.3 933.6

924. 11®24 cke@fw tbﬁﬁe@)ctma@lﬁﬁE&Z@niagcgusmamzsauma@m -3 (SV30, SEQ
ID NO:118 listed in Table 9), in a concentration-dependent manner consistent
with surmountable competitive antagonism (FIG. 5). The presence of anti-
sauvagine-30 yielded a pA; value of 7.82 for the compound of SEQ ID NO:1.

15 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

20 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.

Table 11
Published Experimental
Receptor Peptide pPAso pPAsy SEM ny SEM o,.x SEM n
CRHR1  r-UCN1 9.82" 9.19 007 115 019 9961 328 12
CRHR1 h-SRP 573 6.34 003 161 015 NA 20
CRHR1 h-SRP 573 6.2 004 133 0.17 NA 11
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LV- FdP/ dt (mHg/ sec) 186396 1842127 169196 166788 164088 LV-dP/ dt

(nHg/ sec) 1635171 1448155 1249120 116682 112492 MPAP (nmtg) 140.8 150.7
150. 8 150W0 20HQ5M2PAWP (mrHg) 9.90.5 10.10.6 9.60.7 9. 0POTAISN05B26VR
(dynes-sec-cm') 4651341 4757287 4134195 3638191+ d 3372238"' ¢ LVEDV (nl)

671.5 661.5 ) 6ﬂ.§§8621§23LVES % 50%911 1,481.,2 4pk. 2 421. 43" 391.4'"

LVEF (% 270. 1.4 "
CRHR1 h-UCN2 6.02 002 169 0.18 NA 15
CRHR1 h-UCN3 <5
CRHR1 h-SCP <5

CRHR2 r-UCN1 10062 908 005 107 0411 1105 249 12
CRHR2 h-UCN2937%912% 804 005 09 009 1147 289 16
CRHR2 h-UCN3 9922 926 005 1.02 0411 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* 915 003 104 006 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* 958 005 106 013 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 syntheS|zed peptides used for cAMP stimulation of the following transfected systems:
' h-CRHR1 or > m-CRHR2b transfected CHO-K1 cells (Lewis, K. et al., 2001, PNAS, vol. 98,
5  pp.7570-5);
* h-CRHR1 or * h-CRHR2b transfected HEK-293 cells, approximated values from
concentratlon response curves (Hsu, S.Y. et al., 2001, Nat. Med., vol. 7, pp. 605-11);
® m-CRHR2b transfected HEK-293 cells (Brauns O. etal., 2002, Pept/des vol. 23, pp. 881-
888).
10

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
recombinant non-amidated peptide libraries would be difficult to assay in the

15 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
deletions within the N-terminal sequence. Each peptide was dissolved in
20 water at stock concentrations of 1 mM and stored in Eppendorf tubes (Catalog
No. 022364111) in aliquots at —40° Celsius. Peptides were thawed out only
once, on the day of the experiment, and diluted further in the CAMP assay
buffer.
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SV (nL) 180.5 180.5 190.5 21 0.8 230.6"' e CO (Umin) 1.390.05 1.370.04
1.500.04 1.680.06" ¢ 1.830.09'" [SEQ ID NO 1] (pg/nl) 32.713.5 41.214.9
37.213. 9 WRUW/B7R4947. 9 (pnol /L) 7.53.1 9.43.4 8.53.2 BRTAS280H75526 Tot al
Dose (14/kg) 0.0 0.013 0.026 0.26 0.52 (nnol/kg) 0.0 0.003 0.006 0.06

0.12 7 7 7 7 Al 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

5 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. 6). The pAsy values obtained are

summarized in Table 12.

10 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-

15  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

20 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. 6).
Accordingly, the latter three peptides were tested as antagonists of h-SCP at

25 a concentration of 10 uM (FIG. 7). 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.

30 N-terminal domain deletions of 4 or more amino acids on h-SCP
sequence affect the peptide potency. Peptides with one to four amino-acid
deletions of the N-terminal domain had progressive reduction in potency,
while peptides with deletions of five or more amino- acids resulted in complete

64



-1-p<0.05 vs baseline, -1--1-p<0.01 vs baseline, +++p<0.001 vs baseline,
ap<0.01 vs 0.22 ng/kg/ mn, bp<0.001 vs 0.22 ng/kg/ mn, bp<0.05 vs 0.43

ng/ kg/ m rwoadpa®s@®7vs 0. 22 ng/ kg/ mn, ep<0.01 vs 0.43 ngCrgrsaemo55aROVA.
These data show that the infusion dose with mninmal effect on henmodynam c,
vent ri cul paEaRhicenishAEHIRRPMEFecBRRSTHRNBNIS, 20 LB THRNbIdrGsar systolic
and diastolic fdnction in dogs with advanced heart failure 10was 0.43

ng/ kg/ m nexpedted sbaspai arabemevioos 2ep@t atja lsgmilantanalykis peddmned stdr-ed over 60

m nutes. T, rre ndi.n concent ion - SEQ.ID NO 1) was
375 pgi mOCHA Sl P oyt cate 2DBP oPaRadEal 22 PB. Paogi BT), SBE® =0 1 & o 1)
dose- i nf ugkRfioR$ afe 81086/t HeTLONIRTE] BhARO-BCRPSMRRNINGSOSsRTh 4 dAdThaut es wi th
no evi dence of tachyphyl axis, including a dimnished 15response. |n order

t o under sBapAItiEReihivt ARt 8.car di ovascul ar effects of neutralizing antibody
formation to h-SOP (SEQ ID NO 1), 5V30 (SEQ ID No. 118), a conpetitive

ant agoni st of CRHR2, was adm nistered to dogs (N=4) 20 with advanced heart
failure. Qur sTaBlees2denonstrate that CRHR2 bl ocki ng doses of 5V30 in dogs

wi t h advanced hear Lihaout _offoct oo \\D
2011/ 057027PCT/ US2GEQ 055526 car di ovascul ar paraneters. This sane infusion
dose of SV30 bl ocked¥g:he Bftse i oB88Mof M. S(BEM.SExdD NBEM) 81 dogs with heart

failure as shown in Tabl e9.20. Theselexpeonmengedi t hs56V32 i ndi cate that
basel i ne cardi ovascull1§r pﬁg@rreb%ﬁs i|87 d09§3wi t187 degqge heart failure were
not dependent upon 5 endogenous hornbne Stinulation o R2. Sim | ar

fi ndi ngs have been ri@port®zb i n0lgal t.byy condci dus3angds5anagest heti zed rats

(Gardiner et al., J., Phar ol p her., 2 vol 321, pp. 221-226).
Thi s suggests that th pri ryo'gg?e%?érof 6'ﬂ%ut Sgﬁ??m §'85aﬁ%i bodi es to h-
10SOP (SEQ I D NO 1) nsoul o7.swt pesul 0.74 n caodi acs.6unetéon2t hat is further
inpaired frompre-tre tmené concentrations in healthy individuals or
patients with heart 1Lr1§i|uP’. Table 20 VEH AS-30 [SEQ ID°NO 1] = 4.3

ng/ kg/ mn + AS-30 HR1ifbeapg/ min) 773 793 824 PSAP (mmHg)12984 945 904 LVEDP
(mtHg) 151 151 152 LV+dP/dt (mrHg/ sec) 1729171 1675109 161879 MPAP ( mrHg)
160.5 160.7 160.8 LVEBV (A 692.5 682.7 682. 1 LVESV (m'f 501.8

NR = no response

10 Furthermore, the effects of cysteine mutation, N-ethylmaleimide
capping, and pegylation on the peptide agonist 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

15 these peptides are listed in Table 13.

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
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501.9 491.8 LVEF (% 270.4 270 280.5 SV (nmL) 190.6 180.8 190.4 CO (L/m n)
1.430.05 1.440.04 1.550.08 4 4 4 15 Results of a bolus SC injection
of 30 pg/wQ 20f1/687@0r esscopi n-1i ke peptide of SEQ | D NO PO2/USpo1biBs3H0gs ar e
shown in FIG 120. The heart rate declined over the first few hours,

al t houghigt he gbgaasma gagncentyrat i ong pdc | eaged asy Zpredi cted~aggording to
phar macoki netg g5 st ugj s of phasl us 4 pr e¢tin at 4 gwer doses (kb 13 A & B).
After re&cgi ngg@ ste I state pl aspp ¢o entr?aéézon, t he hea t75rat|e remai ned
fairly stable, anwhile, t LVE% ng per f armanc ignifjcantly

i ncreased ovett he 2‘21449 ti'r‘?gﬁperi %Bao %to EHour s&‘oihe t1a#69et Blogsrra

concent r'4ti on”of about 60 M L is regacH¥d i n"&BoOUt 252 hour?d and 10

m nut es '#f t er8.6he ti0R4 poi AP0 of i(hj)féCi g8, theh% evel i ng of#64t about 100
ng/ mL aftter abhout 3,0.08til| 0F&i ntad.BB ng 169 | evels at @abdut E.0four s 0dbt er

i njectiom Thesstregsayopi nonel at i ve2 chE)nt ratz.en of 60 ngkpb7and of 100
ng/ mL ofqga SE§44 D N@.gb02 pepki de { g 600 g/ m.aggl 1000 pg/ mhpsrespectively.
S5In summmry, @ ! owgrgsdose ighf usiops (7.3 ng/ kgim n jpgydogs, ¥4 th Reart
failur e)20 h- S&%’O i ncroeo%sed b\ggF %VM ?d 7@0 Wi ts%no p %t i ve, 1c1hr oncat1r8(r)]pi c,
inotropic, or_'Tncregses in_iyocardi ox gen copsunption in_dogs wit

i schem & ndu%é%, ad\ nced,o'7 rrevgf“gi i e%,é1 and~7p %gr essi ve ﬁ%‘ggt failure.
Furtherrfdre, @i7 t hedd4 ow 863es the¥* mir K&d i n¥r8vermef®6in 1634 veRi%i cul ar
10 functd3on wa85 not 0f8soci Atléd wi @64 dcr@ases 6itdt PSARO9i ncredkses i0¥%heart
rate, or2dany &ppar et03i ncr edse i no.oe ovﬁ ven®Brazcul ad.0ar r hyt2vm as 0ddd was
readi |y asevergiibl e. 0los8 doge.3si th heary fmil urer.8d he ef fecti-ve2dose for

si gnificgnt iqesreasesod n LYBE andy &0 \asrd. 43 gng/ kg/ g wi tia 015
correspopdi ngg pd asngy goncegtgati ongpf 137302 paky. 159 10 15 a syhsequent

study bagel i ng;henodypam c, cyentri cul ographi c,7'8§choc ] ogr%bri c %'rb LV
pressure-vol u&df&a was r'rh%asurg'go bef ofe ¢ach dog _was inE‘ravenou y '

admi ni st&r ed a*tont 9 ous, .3ng/9<g7/ m' n $nfusitdd of Hlsop (18%(1) | DONG: 1) for
120 mi n.30At tHE end 0 t he 1280- mi hOF nf usi3on, E&pl et @020hen®thy nanm®dd

ventri cillogr apbé c, dd¥ocar diddgr aphP, |arfd LV pr-&sur e- vol und8feasur enent s
were reatedd.4tead 005 on DHe el ez80 o¢ardh ogr &Hiwas O8I t oredd t hr eughout
the studp forogevel @usent ofss5de npeD herdsr i culsao arr byt hm asg2 The odagsi ng
sol uti ongg werg spot adj ust ey @y corr ect edg7f or pegii de contengggi nce the
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anaest heél9 zedd-dbgs #t04eachOdpeci f9-ed : Wy ti ®d2poi n®.03 Aort1-25 and 010¢
pressure® wer®08reasuxt@d usDBg cat(heﬁei @3m cr ére@none0.e4s (M.44 ar 0.04

| nst ruments, Heast on,27TX), 2and L\/z.emddigastoli-x;oqor essure (EYBOP) was

measur etysf romy ghe L\ @ressygue vvavmpr 4oeft vepgricul ographyowas perforned

during cgrdiag,fpathegtgrizatijon affes '; onpl eti ggof thg, hempglynam g%
measurengnts. '\gﬁntri cul ogr gphy were rcozgded Q'?5di gital nmedig,at 30 franes
1 of

per second dJPi g a power injsecti on_ of mL contrast materi al (OConray;

Mal | i nckiPodt 19t 10 LouPds N[))Q'1%:ore4c’3ti on ¥ 8r i n‘&'g@ rrag(ﬁph cafi%n was

made usi¥g a $&Hi opaljlie gri%P pl ack’ af t4e | eVl of Qhe | efG04ent Pi%le. LV

end- 5 $¥&tol 864 vol W (LVESV) an@.1LV|end-di ast@lic 086 une -¢.LYEDVP.Oker e

cal cul attetd fro8t angitogr aphiic si | hotet | estsusi ng.44he aoea | ergah nevled.

E{/Egature bFatIS ?ng postcra]xtrats_ysto:c ?atg_ }N]?r ®.38xcl gd.g@l frTb;:Er[])\e/ @gﬂ {\S/IEZV
was cal cul ated as e ratio o e 4 f f eyegce bghyeen ar

to LVEDV tinmes 100. Stroke volune (S | was calgcdl ategyas thegslO digffser ence

bet ween LVEDV and LVESV. Cardi ae outpt éZCO) as cal gghate '@§ th 'Ogr oduct

of heart fate and stroke volume. SystémC vascCular reésistance (SVR) ‘was

cal cul ated as the quotient of nmean arf erddal p?Je%%ur eand CO.Z'g%he

pressyre-yolune relationship was [nes cd duriPes a 1 P8hsi ent.9al | 89S

occlusion of the inferior vena cava to assess the slope of the end-systolic
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15pressure-vol unme rel ati onship (ESPVR) and end-di astolic pressure-vol une
rel ati onship (EDPVR). The end-systolic and end-di astolic pressure-vol une
poi nts wewe 2datmsrezrned for beats at end-expiration in tireTosa@0/05336i on.

Li near regression analysis was used to deternmine the slope the ESPVR and
EDPVR  An i ncr gaselts @xéﬂﬂ@llﬁlir@@mecécﬁ/h@pﬁﬁl?é@fl/éﬁf(ﬁi§rﬂoﬁmfc@t46h@6fth'en LV
contractile 20 performance while a decrease in the slope of the EDPVR

i nf ers aninveptvs eawReplide pre s@wm thenTable 14 inpludtm $terecPPMNO-3$Phr oduced

ked, ikl
g?;t |est| CQEWE{'CS% ?gcg{lrtllﬁ zehcr eas a'ﬁcgl)ﬂg OE ?\tp%&ﬁgﬁwﬁ%%ce in dogs with
advanced Nean 02y, aiithti-SCRHA- Rﬁmlbb&sgt epeptisehbviag th@@(ﬁasequemd_\mﬁ SV, and

CO with no change in MAOP, oP, HR, or LV+dP/dt é)?]EQ D NGO 1) also
decr ead edaLOVEWQ 6U%Stftlétﬂ0rgme%ﬁséﬁ*0rb%$ 8atsef ik i”ts'é@f 'Pc'NQ agd&rReS ng
LVELY, gélé/hﬁéﬁhke&'vaeéh Eefa*ﬁ’ﬁgé?@brlﬁ’\‘kéi tfthgt r‘f Gsifpear ghem FI G
14A di spl t1me-series a ao pressure 3 a vol une neasurenents

during trdatia angtthe mhean gSEMoﬁonaﬂmtkmeeIreu;sh.ttesaandbasebkpressed dedisewi t h
heart fa| Two significant servatio made, re i ng these data.
Frrst, ik 6 s aF et R RRUL0 dunCRGVIHE SAEh SHRSHRS  equi red 1o
obtain th§§|§er«‘m§§yrerrents. Second, the inherent strength of the P-V | oop
techni que to characterize cardiac specific alterations in intact animals.
FIG 1B illustrates the ESPVR as it shifts |leftward and beconmes steeper
with infusion of h-SOP. The slope of the ESPVR in untreated dogs was
1.380.26 and increased to 2.260.46 in dogs with heart failure follow ng

h- SOP i nfusi on. The absol ute val ue of EDPVR sl ope was 50.257 in untreated
dogs, while it was 0.128 in h-SOP treated dogs. This overall inprovenent in
gl obal LV systolic function was not associated wth the devel opment of de
novo ventricular arrhythm as throughout the 120-min duration of this study.
10h-SCP elicited changes in the geonetry of the LV in general, and

signif§ cant deTabks¢4 in LVESV specifically; effects that transl ated into
mar ked an.d&#u_u_aanf lncreases 1o LVEE LVSV _and COwithout effecting
LV+dP/ dt, R SAc,»J;&,50 or gddm The KEY f| nskgmg in &mh)ga pressmm st udy,
specifics . s : =
ESPVR 15f ol | dwi ng .450P | S| on1|26 dogsO(ABth adO@ﬂ\ced heatt faiP8re is a
feature of tihe peptdsie thapz i | | ustauates phs | oad1§.prel oadszand af perl oad)

i ndependent 1@§t| onsg fgn thgogryocaq%um U§b g reqlﬂm me cp [ nuou§2 LV
pr essur e—vottrre—anat-ysts—r—the—presence A=~

physi ol ogi ¢ data consistent with the phar macol ogi cal pr of i I e of h- SOP
resul ting fromragfestP-IPEG pEivpastst waBPsRindLBAtetRth@ptdddnck dfo a
greater extent and relaxation t0 a | esser extent were neasured. Changes in

t he sl ope160 nMhantigapwry/Reciihe ealective competitiee aotagosist ohb-GROEZr di um
Mhor eases St B foniERE ShRl oM hacE B PR by BRI V' 1 ¢ ne

face 20 deehé¢drtngiohVespaesarbliiveulitt 6erespPERICMYTBAL, aﬁpraﬁd%t@wmev@mt ricular
arrhythm as in these dogs. Study No. 8: Pharrracokl netlcs in Ani mals

The noncl Prii% hepHaR K?WWS@sWﬁ cansitnedt1PB%0: 1) and pegyl at ed
stresscopin-li ke peptides were studied in rats, dogs, and 30 cynonol gus
nonkeys (cyno). The nonclini cal pharnacokinetic studies and their results
are preseStay No. Za(bRHlQllaladld)mRZIRH(Dd)IlqainddBlndlma;rAmmki netic studies

f d h [ 1 |
ose. L ovel's. " oBDBIuming eeoils o SERASERHTR ARy ARGRHISA B net | ¢ anal yoi s.
h- SOR4 SE% P]ﬁdlﬂﬂ B n&‘l?)ﬂfd?r?ﬁ BRIy 4 W fﬂéﬁ@r’éﬁoﬁb?WNSt ate

within 1 er init t|o I nfusi on FI'G 130) and

cynonol guMGroeIIlﬁeyteblyatlmﬂsﬁectbdrwm hiomas GHQHR,Qtlﬁlng i dkalaﬂrreagvaglh@ﬂﬂeys h-
5SCOP ( SEQ ited |inear cokinetics dose..l evel s of 16.7
P 100 ngrkpiadtabEld e i e E Hacheed BY el o e aseuedly 30t o 40
mL/ m n/ kg eﬂ%}mm|ét@Iyr1?éferﬁéld—80”r®é1§iu§l{§pMKﬁdt%ly9®§%6(SEQ ID NO 1) had
| ower plasma cl earance "val ues in dogs at around 4 nL/m n/ kg, and exhi bited
| i near phéaelideeligtheti cs over the pharnacol ogically relevant range 10 from
3.3 tﬁ]% 3 ng/kg/ m n. However, plasnma exposures of h-SOP (SEQ ID NGO 1) in
rats creased greater than dose-proporti onally in both high-dose IV

i nfusion of the toxicokinetic studies and bolus studies, with high

cl earance values from42 to 116 nL/ m n/ for 1V bolus. 15h-SOP (SEQ ID

NG 1) showed a typical biphasic disposition profile follow ng both IV

i nfusion and bolus IV adm ni strations, having a short initial phase of
rapid concentration decline, and a | onger term nal phase, i.e. in dogs of
appr OXI mat el y 1 hour USI ng two corrpartrrent anal ysi s, the aI pha phase
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t1/2 alpha (mn) Rat IV Infusion 83.3 0.752 74.5 116.4 18377 113.4 3.0 3
hours 83.3 0.906 88.1 106.6 19413 103.8 2.3 6M & 6F/group 167 1.53 145.9
109. 4 176%6 201(058021. 3 167 0.683 69.1 270.7 40895 59. 4P8TAIS2018835526 858
290.9 118.5 18597 63.5 2.1

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

5 (Brinkmann Instruments, Westbury, NY). The homogenate was centrifuged at
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,

10 U.S.A)) that were pre-soaked in assay buffer with 0.3% PEI for 1 hour. For
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

15  binding was determined by inclusion of 1 uM of r-UCN1 (SEQ ID NO:114).
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

20 BioScience, Boston, MA, U.S.A). All experiments were performed in triplicate.

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

25 four-parameter logistic using GraphPad Prism with the upper (omax) and lower
(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:

30 a.. +a,., —«a

max min

- 1+ 10@eCs Dm0
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333 2.672 266.8 129.9 19067 58.2 1.9 Rat |V Bolus M*3,000 4.8 31.3 109.3
565 6.7 1.8 3Mgroup *10,000 13.6 89.8 115.8 1081 39.5 2.7 *50, 000 224.5
1465. 3 41w6 288953275 2.9 *300, 000 780.2 5984.9 50.1 422TAR 200855520009 |V
Infusion 3.33 0.814

The competition curve obtained with h-SCP (SEQ ID NO:1) was
biphasic. This indicated a high and low affinity receptor binding state
characterized by a high negative logarithm of the concentration at 50%
inhibition (plCso) and a low plCsp of 6.6. The high-affinity site binding was

5 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
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.

10
Table 15
Receptor
CRHR1 CRHR2
SEQ Id pK| ny pK| 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 1.1940.14

115 ND 7.74+0.05 1.28+0.15

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
ND = Not detectable

Study No. 3 Vascular Smooth Muscle Relaxation - Rat Aortic Rings

15 The ability of h-SCP (SEQ ID NO:1) to relax vascular smooth muscle
was examined in isolated, rat aortic rings pre-contracted with phenylephrine
(PE) (FIG. 8). This polypeptide (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

20 caused by h-SCP (SEQ ID NO:1) were inhibited by anti-sauvagine-30 (SEQ
ID NO:118).

Study No. 4: Cardiovascular Characterization in Isolated Rabbit Heart
The effect of h-SCP (SEQ ID NO:1) on heart rate (HR), left ventricular
25 (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
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140.5 4.28 216 59.6 15.9 3 hours 8.33 2.377 387.6 3.87 194 49.9 20.9
3Mgroup 16.7 5.055 768.5 3.99 172 57.2 14.3 33.3 9.996 1583.3 3.95 161
65. 3 13. AWQpon/dsx02rnf usi on M 16.7 0.873 103.7 30.2 788 PC#/US010065536 F 16. 7
0.613 78.6 39.7 848

(SEQ ID NO:1) produced concentration-dependent increases in heart rate and

left ventricular developed pressure (dP/dtmax) and a corresponding decrease

in coronary perfusion pressure (CPP) at a concentration for 50% response

equal to 52 nM, 9.9 nM, and 46 nM, respectively (FIG. 9), while no response
5 was observed in case of the control vehicle.

Study No. 5: Hemodynamics in Anaesthetized Rats (IV Bolus)
The hemodynamic profile of h-SCP (SEQ ID NO:1) was determined in
sodium pentobarbital anaesthetized male Sprague-Dawley rats (FIG. 10). A

10  SPR-320 Mikro-Tip® integrated catheter-tipped micro-manometer (Millar
Instruments, Houston, TX, U.S.A.) was placed in the right femoral artery for
blood pressure measurements, and another one directly in the left ventricle for
LV pressure measurement. Intravenous bolus administration of h-SCP (SEQ
ID NO:1) over a dose range of 0.13 ug/kg to 44 ug/kg, equivalent to a range

15  0of 0.03 nmol/kg to 10 nmol/kg, produced dose-dependent increases in heart
rate, LV developed pressure (+dP/dt), and a corresponding decrease in blood
pressure, i.e. mean artery pressure (MAP). The changes in hemodynamic
parameters induced by h-SCP (SEQ ID NO:1, full circle in FIG. 10) were
blocked by pretreatment with anti-sauvagine-30 (SEQ ID NO:118, open circle

20 in FIG. 10). Moreover, in these healthy anaesthetized rats anti-sauvagine-30
did not inhibit baseline parameters consistent with studies in conscious rats
reported by Gardiner (Gardiner et al., J. Pharmacol. Exp. Ther., 2007, vol.
321, pp. 221-226).

25 Study No. 6: Hemodynamics, Angiographic, and Echocardiographic Profile in

Anaesthetized Healthy Dogs
The effects of h-SCP (SEQ ID NO: 1) on cardiovascular function were
also assessed in anaesthetized mongrel dogs following intravenous bolus and

30-minute infusions. Hemodynamic and left ventricular systolic and diastolic

30 function was evaluated using conventional hemodynamic, angiographic,
echocardiographic, and radiographic methods with the results summarized in
Table 16. Control vehicle or h-SCP (SEQ ID NO:1) was administered by
intravenous bolus over a dose range of 0.13 pg/kg to 13.1 ug/kg, equivalent to
a range of 0.03 nmol/kg to 3.0 nmol/kg. h-SCP (SEQ ID NO:1) produced
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5.3 2M & 2F/group M 33.3 1.481 208.1 29.2 611 26.0 3.7 F 33.3 0.958 140.3
42.9 931 14.8 4.0 M 100 4.447 587.7 30.7 899 94.3 2.9 F 100 3.163 460.0
39.1 921 wo20/@B37@7 * ng/ kg for the bolus injection dat  THS2018/055526
steady-state volume; M= nale, F = female Furthernore, the _

phar WﬁCOkdB@éJdéé_eh@erﬁt%h%nE@Q il B@wddreBaee! RifebriticRasSRAGIL Ahde pepti des
such as pol yEe.ptlde.s of SEQ ID NO 102, 103, 104, 105, or 106 are shown in
FI Gs. 13Adiasiaig fuaetipr sBdthear rake wilklthe dzcreaseribnearns pate of 4% aedcont i nued
to show a ' i | G.di sposition profile follow ng both 1V infusion
and bol usﬂfe%l)%géranétr'\r?s ?[lhg?fs, with thet -1/2 alpha values listed in Table
22. Tabl e 22: Pharmacokinetic Study of Peptide with SEQ I D NO 102 Study

Dose
5 Table 16

Bolus Dose
(ng/kg) VEH 0.13 1.3 26 4.4 13.1
(nmol/kg) 0.03 0.3 0.6 1.0 3.0
LVEDV 56 (1.8) 55 (1.9) 54 (1.8) 52 (2.1)* 51 (2.3)* 46 (2.0)*
LVESV 26 (0.8) 25(1.1) 23(1.2) 22 (1.0) 22 (1.0) 18 (0.8)*
LVEDA 13.0 (0.4) 12.9(0.4) 12.7 (0.3)* 12.5(0.4)* 12.4 (0.3)* 11.4 (0.3)*
LVESA 7.1(0.2) 6.9 (0.2) 6.5 (0.4)* 6.2 (0.3)* 6.0 (0.2)* 5.2 (0.2)*
LVFAS 45 (1.2) 46 (0.8) 49 (1.1)* 50 (1.6)* 52 (1.4)* 53 (1.5)*
LVEF 53 (1.2) 55 (0.8)* 57 (0.6)* 57 (0.5)* 58 (0.7)* 60 (0.7)*
SiY 29 (1.3) 30 (1.0) 30 (1.1) 30(0.9) 30 (1.4) 28 (1.3)
LV dP/dt 1459 (106) 1546 (177) 1606 (1086) 1675 (111) 1682 (137) 1760 (128)*
PSAP 94 (2.1) 92 (4.2) 91 (3.1) 90 (2.8)* 90 (3.0)* 88 (2.0)*
HR 74 (3) 73 (5) 85 (6)* 92 (6)* 94 (6)* 107 (7)*
CcoO 2.19(0.18) 2.19(0.16) 2.56 (0.14)* 2.72 (0.17)* 2.80 (0.12)* 2.86 (0.12)*
N 7 7 7 7 7 7
LVEDV = LV end diastolic volume (mL) SEM = standard area of the mean
LVEDA = LV end diastolic area (sz) LVESV = LV end systolic volume (mL)
LVFAS = LV fractional area of shortening (%) LVESA = LV end systolic area (sz)
SV = Stroke volume (mL) LVEF = LV ejection fraction (%)
PSAP = Peak systolic aortic pressure (mmHg) LV+dP/dt = LV contractility (mmHg/sec),
N = number of dogs studied HR = Heart rate (beats/min),
*p< 0.05 vs vehicle (saline) control: Paired t-test CO = Cardiac output (L/min)
VEH = control vehicle (saline) = baseline Values = Mean (+ s.e.m.) of the changes from VEH

The findings described above were further examined in a study, in which h-
SCP (SEQ ID NO:1) was infused over a 30-minute period at the same total
doses that were administered by bolus as described above with the results

10 presented in Table 17 and FIG. 11 A & B. As in the case of bolus dosing h-
SCP (SEQ ID NO:1) elicited dose- (infusion-) dependent changes in blood
pressure, left ventricular systolic and diastolic function, and heart rate.
However, at the lower range of the dose- (infusion-) response curve there was
a pronounced lessening in the positive chronotropic and blood pressure

15 response with marked and significant increase in cardiac function measured
as increased CO and LVEF. The infusion rate for minimal effect was
43 ng/kg/min, equivalent to 1.29 ug/kg total dose administered over 30
minutes. The corresponding plasma concentration of h-SCP (SEQ ID NO:1)
was 4,577 pg/mL.

20

Determination of Plasma Concentration
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(pa/kg) C. (ng/nm) AUCo-00 (ngh/m.) CL (mL/mn/kg) VZ (m/kg) t1/2 al pha
(h) tmax (h)
1914464

% Rat SC 15 17.98.4 342107 71 36 Bolus 150 77.624.1

wOo@0B1058220 Rat |1V Bolus 15

24.62.6 3510270

A sandwich immunoassay was developed using an affinity purified goat
polyclonal antibody, specific to h-SCP that was pre-coated onto a microplate
with integrated electrodes. h-SCP molecules present in the sample will bind to
the capture polyclonal antibody coated on the plate. After washing away any

5 unbound substances, a sulfo-tagged mouse monoclonal anti-h-SCP antibody
was added. This conjugated antibody will bind to the h-SCP molecules
captured on the microplate and the quantity of analyte was determined by
electrochemiluminescence. The amount of signal generated is directly
proportional to the h-SCP concentration in the sample or standard. The

10 standard curve range is 3.125-1600 pg/mL with a quantifiable range from 10—
800 pg/mL. A sample volume of 25 uL (in duplicate) is required for this assay.
This immunoassay is specific for human and dog stresscopin and human
urocortin Il (h-UCN3). The assay does not recognize human stresscopin
related peptide (h-SRP), urocortin | (h-UCN1) or urocortin Il (h-UCNZ2). After
15 completion of the analysis, based on a comparison of reference standards
between the ELISA and HPLC method, a correction factor of 1.57 was applied

to all bioanalytical data.

0. 270. 02 51023 2POTAIS201DOSSSSEC 5

Table 17
IV rate (ng/kg/min) VEH 22 43 86 146 437
IV time (min) 30 30 30 30 30 30
LVEDV 55.7 (1.1)  53.0(0.8) 55.2 (1.9) 54.2 (2.2) 495 (2.9) 46.0 (3.7)"
LVESV 272(1.1)  24.5(0.5) 23.5(1.9) 23.5(1.2) 20.7 (1.2)" 18.2 (1.4)"
LVEDA 12.2(0.15)  12.2(0.3) 11.9 (0.2) 11.8 (0.4) 11.5(0.3)’ 10.8 (0.5)"
LVESA 6.5 (0.2) 6.3(0.2) 5.8 (0.4) 5.9 (0.4) 5.6 (0.4) 5.1(0.5)"
LVFAS 46.8 (1.1) 49 (0.4) 51.5 (3.3) 50.0 (2.0) 51 (1.8) 53.5 (2.2)
LVEF 50.8 (1.6)  54.0(0.6) 57.5(3.2) 56.5 (1.5) 58.2 (1.8)° 60.7 (1.9)"
sV 28.7(0.7)  28.5(0.5) 31.7 (1.9) 30.7 (1.5) 28.7 (2.2) 28 (2.8)
LV+dP/dt 1623 (55.8) 1598 (135) 1875 (167.8) 1622 (81.4) 1594 (93.4) 1657 (97.9)
PSAP 97.2(2.5)  95.0(6.2) 95.2 (5.1) 91.7 (2.4) 90.0 (0.8) 89.5 (0.9)
HR 83.4(1.8)  81.2(1.8) 88.7 (4.4) 91.0 (5.7) 102.5 (9.4) 117.3(9.5) "
cO 2.39(0.08) 2.32(0.09)  2.82(0.20) 2.81(0.27) 2.97 (0.37) 3.25(0.45)"
[SEQ ID NO:1]
(pg/mL) 70.3(19.0) 620 (81.4) 4,577 (1577) 5141 (878) 23,614 (2432) 67,148 (1298)
(pmol/L) 16.1(4.4)  142(18.6) 1,048.1(361.1) 1177.3(201.1) 5407.6 (556.9) 15376.9 (297.2)
Total Dose
(ng/kg) 0.0 0.66 1.29 2.58 4.38 13.11
(nmol/kg) 0.0 0.15 0.30 0.59 1.00 3.00
N 12 4 4 4 4 4

[X] = plasma concentration of compound X
*Junctional Tachycardia, *p<0.05 vs vehicle (saline) control, **p<0.005 vs vehicle (saline) control: Unpaired t-test
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328 71 Bolus 15 66.81.9 60891808 51 41 Dog |V Bolus 15 0. 020. 01 347
212 10Vz = volunme of distribution ; % = Bioavailability Study No. 9:
Human DoswogoBtasdizes The m ni mal phar macol ogi cal PgTAfSR@oFIsR6 dose i n
dogs with heart failure was 0.43 ng/kg/mn, which is notably |ower than the
mnimally effective dose in healthy dogs (43 ng/kg/mn). The NOAEL of 33.3
ng/ kg/mn was 5 determned in a G.P cardiovascul ar safety study in male
dogs, which is considered to be the nost rel evant and sensitive species for
cardi ovasgy| 7 Ngr 495emEAMNGRRS AdBERIboNB! Shd EERabaRAIIRIE PraRbGhY ! ever s
ol | owi ng n 15-fold

exposur e pangsthetizéd®Bogbatithwhdvancddideartifadates(HF)e observed (body wei ght,
reticul ocyte decreases). Further, the non-cardi ovascul ar effects seen in

toxi cotogy st udNBSTigets oid-2GR ESFAIDINO: oM eyrigypeculanincioB a8l e. h- SoP
I's relatiyely,Jie8s&fid Qﬁé‘ésgh t&e%%d%' with %Hbﬁhéboc?ﬁ@\?er%?é ReARkhikpdy 1S

i nduced, there appear to 15 be no adverseé physidlogi c conséquences.

NOAEL of 8BisBhemidetictogy y@abluet erati, 1691, Ana JSERysil.dvavaseupmr safety study

Speci eo 1 OH32STa] G SAHBER g d50h FrPloR O $hEPmeBor o Ost udy 201
heal thy degangleewed. ! Ag02T ERB LN CO PRIEDTBLIBRIPEYresdil€ct | evel (MABEL)

in dogs was 22 ng/kg/mn (Table 17). Based on these values a starting dose
of 0.10 ngadyamread heart fduex wed predseatl Brmongrebdagsrby okiltipte sedvestial appr oach,
ol s collERp RISt st W R D R R P R B DR "per
limt of ufloRgbnk datBraided rgkdnim Rer@ndhinisgred atraanetiylydvedy in
dogs, and has a safety margin of 1,390-fold. 30Furthernore, clinical

st udi es i RRindiavtas juaEoleWEIVIBES! Ry do NeMAYINBRYC HANGIPEaPsICsi mi | ar to the
MABEL doseg.i er.m ] | Lo : tudy, and that
t he hunangg@ggﬁgﬁ@&ﬂﬁgaéﬂggﬁgngrB%%%ghgg8@%#%@§%§§@§%ﬂgéﬁF with the dose
in dops. hemodyn&asesngiographibeéchvocalrdiogaphics tandi redidgheplat essthods (CL) in
heal t hy humans_of h- SOP (S%gé[)r«llj foll ow ng intravenous infusion was
det er m nedNeH-BePpRIvRertise (GRQIBNG ) eregy Josg- (fiesion dependentt e of 22
ng/ kg/ m n;4 | - r il < s 5

et e m nel T3R8 BRSO ARG SMRn oRg Ry R Vet e d bR °4. 4

ng/ kg/ m npmssuréd \FlEQR),ref veotrizcatar evessurs idorihg isetobadic-reteaiatiopl(B¥ ma

concentrat| s). l evel of 620 / as the dose can be cal cul ated
accor di ngIP D (Y BRI ESCIaE ToRERGS (UR)Ansbieg TRl P EIOLE hrmn
vei ghpmg vOIukee (LMESV) that torrBR&d With PEHreS tonEShtkRINN YloBsidnifichour
continuous ascendi ng dose IV infusion of h-SOP (SEQ ID NGO 1)

nonconpar chargein perrt raie okeatesysiolimadnyis dtoateprespurd, bMhsf?/dto mbsrer mi ne

pl asma copcent r.ati - SOP_( SEQ | r 1)....Pharmacoki net i aranet ers of
h- SOP (SE&U%@f?Qz)F gF%guf%%é?$&ﬁ%é%ﬁeg Yedg |p£§$£"%’-rc (SEQ I D

NO 1) r eagfedl prdtsuss ardvySdartiel SREJEN vorRfUngstioriveiciidcogdddlibirignf usi on
(FIG 16A). Aiter the end of the Infusion, plasm_concentrations of h-SOP

( SEQ | D Nenypf fiohbauantiayenpes infegpas {Eadle A8 amsl Fliaet? By& B)sThsver terninal

elimpati ~+ WD ' - - m - h- ( - S
reducie%1 tgﬂgﬁ}%ﬁ%ﬁ 6\{{)“}?&3&%9 %@%P %W@%%?te%&%{% C!\W‘etﬁérr]l%lvaof

i nf usi on. dékeloptmentiondé nbad fvehtrfoailaramgsthrhiasm 2. 13 to 28. 48 hours and
appeared to increase with dose. The longer termnal half-lives at the

hi gher doses suggested exi stence of a deeper conpartnent in addition to the

normal 2- gggpa§gnent nodel . However, the additional conpartment's

contribution to the overall exposure and
IV rate (ng/kg/min) VEH 2.2 4.3 7.3
IV time (min) 60 60 60 60
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25 accunul ati on of h-SOP (SEQ I D NGO 1)

the effective hal f-1ives.

is I'ikely marginal
Mean effective half-life ranged from1.54 to

as indicated by

14. 17 houwe.20NE&m23yst em ¢ cl earance was general |y consiPETAIs201a063536 t he
dose groups and ranged from0.27 to 0.42 L/kg. 30 Table 23: Mean (SD)

Pl asma Phamrmaeadhinet 1 ¢ Paranebess of h- S@FP2f ol T ow ng &8 7. 5- Hourz4 €ant i nuous

Ascendi ng %@émmmravenous lgﬁ-ry%:on lea%Hé_g)B t hy Subj é7cit% VO 48”2

2011/ 05702 / 0555269 si on g/ kg/m (h) (pg/ L)
t 7. i 3

AU Ginf (pg/ 917: (h) 4549ffeCt1b%ée+ ﬁ&g) Vet L/S Q)

0.1/0.3/1 lQl m?lg 6. 50 -167+ 15+05 1. 1. --14k 04 - -

1.3.-- 1/ 3PAVKMN=tip) 7. 00 (6. 50 +-067 42) 2@(290@0 (458 1?Zi)367405 629:)0((1597. 94)

2.13b (0. 7HE(Im8ab (0.07) 0,264°0.08) HE180(0.17) *3-08/.36 (NF): 700 (5.50
.7 42) 79 (ﬁlggles(-fﬁ T 63) 4927 + 1 4414 £ 193 £ 243" 3958 + 182
: 67+25 66125 65+25 64124

-ESV (mL) 49+20 46 1.7 4317 41+1.8"
EF (%) 2705 31+0.57"° 33+057° 35+0.9™"
SV (mL) 18+ 0.6 20+ 0.9 22+0.9" 22+ 09"
CO (L/min) 1.41 £ 0.06 1.56 £ 0.11 1.61+£0.13 1.67 £ 0.09
LVCBF (mL/min) 46+ 3.0 525 57+6 59+ 6
LV Efficiency (%) 18.7+£2.0 23.0 £ 3.1 26.0+4.4 23.3+3.2
MVO, (umols/min) 218 + 22 191+ 14 177 £19 196 £ 18
[SEQ ID NO:1]
(pg/mL) 21.3+8.0 1414 +£18.2 178.3+21.1 279.1+£29.6
(pmol/L) 49+3.0 324 +4.2 40.8+4.8 63.9+6.8
Total Dose
(ng/kg) 0.0 0.13 0.26 0.44
(nmol/kg) 0.0 0.03 0.06 0.10
N 7 7 7 7+
LVEDP = left ventricular end diastolic pressure SVR = systemic vascular resistance

LV+dP/dt = left ventricular pressure during
isovolumic contraction

LV-dP/dt = left ventricular pressure during
isovolumic relaxation

MPAP = mean pulmonary artery pressure

LVCBF = total left ventricular coronary blood flow
ACSO; dif = arterial coronary sinus oxygen
difference

MVO, = myocardial oxygen consumption

RAP = mean right atrial pressure

f’p‘lvdgszv?iiléii”n'21,°+91ry<878‘?ryvsw sgsg:nﬁ:%%grs <0.001 vs baseline, ® p <0.01 vs 4.3 ng/kg/min, ° p
<0.001 vs 7.3 ng/kg/min, © p <0.05 vs 7.3 ng/kg/min: Analysis of variance (ANOVA)

The results of this study indicate that an acute 60-minute intravenous
administration of h-SCP (SEQ ID NO:1) dose-dependently improves LV
(systolic and diastolic) function in dogs with advanced heart failure. The

5 actions of h-SCP (SEQ ID NO:1) on cardiovascular function were rapid in
onset and rapidly reversible. The improvement in LV function appears to
result from changes in LV end systolic and diastolic dimension in that left
ventricular end-diastolic volume (LVEDV) and LVESYV decrease as left
ventricular stroke volume (SV) increases. These changes occurred with no

10  positive chronotropy (increase in heart rate), inotropy (increase in LV+dP/dt),
or increase in MVO,. The marked improvement in LV function was plasma
concentration-dependent and not associated with any apparent increase in de

novo ventricular arrhythmias.

15 In order to determine the threshold effective dose-infusion in dogs with
advanced heart failure, a further study was performed at lower dose infusions.

In addition, the opportunity was taken to explore whether the increase in
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28858. 62 (2253.19) 7.87 (0.67) 1.84 (0.37) 0.33 (0.03) 0.87 (0.19)

36/ 72/ 144 (N=1) 7.42 29148.75 138065. 13 28.48 14.17 0.27 5.60 18/ 36/ 72
(N=2) 6.W6205/B0027 7.42) 14061.71 (5862.65) 68718.30 7PBZ/UB28R/085528 1. 12
18/54/ 72 (N=3) 5.50 (4.00 - 7.48) 9011.99 (1737.44) 55862.26 (15518.77)

16. 21 (13LOBF pro8lcé®bphigHrdbselnflblond. ¥ .8 AgA&)/min would remain

stable over a longer infusion period, i.e. 120 minutes. The results are
presented in Table 19.

5 Table 19
IV rate (ng/kg/min) VEH 0.22 0.43 43 43
IV time (min) 60 60 60 120
HR (beats/min) 7841.6 75+1.1 7741.0 79+2.0 8143.6
PSAP (mmHg) 96+4.8 9743.3 9343.6 92+4.1 92+4.3
LVEDP (mmHg) 14+0.9 14411 13+1.4 12+1.4 1241.2
LV+dP/dt (mmHg/sec)  1863+96 18424127 169196 1667+88 1640488
LV-dP/dt (mmHg/sec) 16352171 1448155 12494120 1166482 1124492
MPAP (mmHg) 1420.8 1540.7 15+0.8 15+0.8 15+0.9
PAWP (mmHg) 9.940.5 10.1+0.6 9.620.7 9.0+0.6 9.420.8
SVR (dynes-sec-cm®) 46514341 47574287 41344195 3638+191"¢ 33724238""%°
LVEDV (mL) 67+1.5 66+1.5 65+1.1 63+1.3 62+1.3
LVESV (mL) 49+1.1 48+1.2 45+1.2 42+1.42 39+1.470e
LVEF (%) 27£0.4 28+0.6 300.9 34+1.470e 37+1.2"0e
SV (mL) 1840.5 18+0.5 1920.5 21+0.872¢ 23+0.67°
CO (L/min) 1.3940.05  1.37+0.04 1.50£0.04 1.68+0.06""%°  1.83%0.09""""°
[SEQ ID NO:1]
(pg/mL) 32.7+13.5  41.2+14.9 37.2+13.9 229+41.6 249+47.9
(pmoliL) 7.5£3.1 9.443.4 8.543.2 52.449.5 57411
Total Dose
(ng/kg) 0.0 0.013 0.026 0.26 0.52
(nmol/kg) 0.0 0.003 0.006 0.06 0.12
N 7 7 7 7 7

+p<0.05 vs baseline, ++p<0.01 vs baseline, +++p<0.001 vs baseline, “p<0.01 vs 0.22 ng/kg/min,
®5<0.001 vs 0.22 ng/kg/min, °p<0.05 vs 0.43 ng/kg/min, 9p<0.05 vs 0.22 ng/kg/min, °p<0.01 vs
0.43 ng/kg/min: ANOVA.

These data show that the infusion dose with minimal effect on
hemodynamic, ventriculographic, and Doppler measurements of left
ventricular systolic and diastolic function in dogs with advanced heart failure

10  was 0.43 ng/kg/min that is equivalent to 25.8 ng/kg total dose administered
over 60 minutes. The corresponding plasma concentration of h-SCP (SEQ ID
NO:1) was 37.2 pg/mL. In addition the cardiovascular effects of a h-SCP
(SEQ ID NO:1) dose-infusion of 4.3 ng/kg/min were stable between 60 and
120 minutes with no evidence of tachyphylaxis, including a diminished

15 response.

In order to understand the potential cardiovascular effects of
neutralizing antibody formation to h-SCP (SEQ ID NO:1), SV30 (SEQ ID No.
118), a competitive antagonist of CRHR2, was administered to dogs (N=4)
20 with advanced heart failure. Our studies demonstrate that CRHR2 blocking

doses of SV30 in dogs with advanced heart failure were without effect on

75



54/ 72/ 108 (N=2) 6.99 (6.50 - 7.47) 14638.48 (6251.41) 95481.32 (45226.59)
19.11 (15.12) 5.69 (5.06) 0.42 (0.19) 2.69 (1.41) a Median (m nimm -

maxi mum) ;whkdi1/082@®@7 I n heart failure subjects foll ow ngPaTS2010063526

conti nuous ascendi ng dose |V infusion of h-SOP (SEQ ID NO 1)

nonconpar tarRid\lscol Hapsakicie! THis BaARahiERS BB$E€ oPSVBO0WEskeanthB! asna
concentrations of h-SOP éSES | D NO % Phar macoki neti c Ear aneters of h-SOP
( SEQ | D Nestignse@feh-SathtpE@dB) NQ:dpIdegs avithThear frilure@s ishaw is sl able h- sop
(SEQ I D 13.J I : - - SL to that of
heal t hy '5\?8] y&%%a Q%?érﬁmé&%t@{%g/? B\A/@@Eétgg[ﬁBfﬁéfegfg’%@&g%%@ s, plasnma

h- SOP ( SEQatdmméierslin depohiid aslteachd Adart fdikirs haré Inpt déperndémiupoat | ng the 1V
infusion In subjects wth heart failure gFI G 16B). After the end of

i nf usidn, ePARGSROUSIHIEHNEtiTBWAtioR Oh £ SEQiRDINGINgP eERESNan i ni ti al

rapi d decld I - L@l -8 -k N se; Wthin 30
m nut es, L@%&h%ﬂ{%ﬁ&@f%ﬁ%%&h\%&?@ 8@5 tlg]t(g%téglﬁgf Qgél"l“{éss t han 20%
of the h- BOBM&ER) ERpNhEN, 2007¢hob321,hpp. @2d-2i16)t he 15i nfusion (FIG 16B).
Mean system c clearance ranged fromO0.19 to 0.46 L/h/kg. Mean term nal
half-1ife ranged fromO0.24 to 7.04 hours, which is probably dose related as
the highest infiual amgesieintRiepiviaRiefeikhaliaidhe ntibegis enhal f-11fe
ranged from1.32 to"2.51 hours. WD"2011/057027PCT/US2010/ 055526 Tabl e 24:
Mean {3D) SRFaFEQPRAN@uokoud ot reaultdmeiaedisc dindtiogdPat isifudng a 7. 5- Hour

Cont) o AT A o BSOS B B RSB B B
11/2 (h) dlthdheseffggid ve (h) CL (L/h/kg) Vss (L/kg) 6.25 826.30
0.3/1/3 (5. 50-

Table 20
[SEQID NOA] =
VEH AS-30 4.3 ng/kg/min + AS-30
HR (beats/min) 7743 7943 82+4
PSAP (mmHg) 98+4 9415 90+4
LVEDP (mmHg) 15+1 1541 1542
LV+dP/dt (mmHg/sec) 17294171 1675+109 1618479
MPAP (mmHg) 16+0.5 16+0.7 16+0.8
LVEDV (mL) 69+2.5 68+2.7 68+2.1
LVESV (mL) 50+1.8 50+1.9 49+1.8
LVEF (%) 27+40.4 2740 28+0.5
SV (mL) 19+0.6 18+0.8 19+0.4
CO (L/min) 1.43+0.05 1.44+0.04 1.55+0.08
N 4 4 4

15

Results of a bolus SC injection of 30 ug/kg of a stresscopin-like peptide
of SEQ ID NO:102 in HF dogs are shown in FIG. 12C. The heart rate declined
over the first few hours, although the plasma concentration increased as

20 predicted according to pharmacokinetic studies of bolus injection at lower
doses (FIG. 13 A & B). After reaching a steady state plasma concentration,
the heart rate remained fairly stable. Meanwhile, the LVEF and CO
performance significantly increased over the same time period of up to 4
hours. The target plasma concentration of about 60 ng/mL is reached in about

25 2 hours and 10 minutes after the time point of injection, then leveling off at
about 100 ng/mL after about 3, still maintaining its level at about 6 hours after
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(319.20) 3402.04b 0.24b 1.32b 0.19b 0.36b 7.04 1981.13 6716.63 2.09 1.77
0.32 0.80 1/3/9 (6.53- (897.29) (2565.28) (0.18) (0.04) (0.12) (0.29) (N=2)
7.55) WO 208/085024770. 98 18997.53 6.23 2.09 0.24 0.72 BCI/UB010H5506
(84.72) (118.13) (0.38) (0.07) (0.00) (0.03) (N=2) 7.00)

injection. The stresscopin-relative concentration of 60 ng/mL and of 100
ng/mL of a SEQ ID NO:102 peptide is 600 pg/mL and 1000 pg/mL,

respectively.

5 In summary, at lower dose infusions (<7.3 ng/kg/min in dogs with heart
failure), h-SCP increased LVEF, SV, and CO with no positive chronotropic,
inotropic, or increases in myocardial oxygen consumption in dogs with
ischemic induced, advanced, irreversible, and progressive heart failure.
Furthermore, at these low doses the marked improvement in left ventricular

10  function was not associated with decreases in PSAP, increases in heart rate,
or any apparent increase in de novo ventricular arrhythmias and was readily
reversible. In dogs with heart failure, the effective dose for significant
increases in LVEF and CO was 0.43 ng/kg/min with a corresponding plasma
concentration of 37.2 pg/mL.

15

In a subsequent study baseline hemodynamic, ventriculographic,
echocardiographic and LV pressure-volume was measured, before each dog
was intravenously administered a continuous, 4.3ng/kg/min infusion of h-SCP
(SEQ ID NO:1) for 120 min. At the end of the 120-min infusion, complete

20 hemodynamic, ventriculographic, echocardiographic, and LV pressure-volume
measurements were repeated. Lead Il on the electrocardiogram was
monitored throughout the study for development of de novo ventricular
arrhythmias. The dosing solutions were not adjusted or corrected for peptide
content since the peptide content of the test article used in these studies fell

25 between the customary 85-90% limit where this correction is not required.
Venous blood samples were obtained at baseline and after the hemodynamic
evaluation following the 120-min h-SCP infusion.

All hemodynamic measurements were made during left and right heart
30 catheterizations in anaesthelized dogs at each specified study time point.
Aortic and LV pressures were measured using cathetenip micromanometers
(Millar Instruments, Houston, TX), and LV end-diastolic pressure (LVEDP)
was measured from the LV pressure waveform. Left ventriculography was
performed during cardiac catheterization after completion of the hemodynamic

(44



7.48 5519. 42 33820.67 7.04 3.95 0.33 1.74 9/18/36 (6.50- (3865.64)
(17155.95) (3.56) (0.82) (0.16) (0.54) (N=3) 7.58) 7.34 8037.09
18/ 36/ 45 Wd.20B/05(®696. 12) 51517.76b 1.78b 1.12b 0.29b OPCTWS26.0085526

measurements. Ventriculography were recorded on digital media at 30 frames
per second during a power injection of 15 mL of contrast material (Conray;
Mallinckrodt Inc., St. Louis, MO). Correction for image magnification was
made using a radiopaque grid placed at the level of (he left ventricle. LV end-
5 systolic volume (LVESV) and LV end-diastolic volume (LVEDV) were

calculated from angiographic silhouettes using the area length method.
Premature beats and postextrasystol beats were excluded from the analysis.
LVEF was calculated as the ratio of the difference between LVEDV and
LVESV to LVEDV times 100. Stroke volume (SV) was calculated as the

10 difference between LVEDYV and LVESV. Cardiae output (CO) was calculated
as the product of heart fate and stroke volume. Systemic vascular resistance
(SVR) was calculated as the quotient of mean arterial pressure and CO. The
LV pressure-volume relationship was measured during a transient balloon
occlusion of the inferior vena cava to assess the slope of the end-systolic

15  pressure-volume relationship (ESPVR) and end-diastolic pressure-volume
relationship (EDPVR). The end-systolic and end-diastolic pressure-volume
points were determined for beats at end-expiration in the usual fashion. Linear
regression analysis was used to determine the slope the ESPVR and EDPVR.
An increase in the slope of the ESPVR infers improvement in LV contractile

20 performance while a decrease in the slope of the EDPVR infers an

improvement in LV relaxation.

h-SCP (SEQ ID NO:1) produced marked, highly reproducible, plasma
concentration dependent and statistically significant increases in global LV
25 performance in dogs with advanced heart failure that manifested itself as
increases in LVEF, SV, and CO with no change in MAoP, SAoP, HR, or
LV+dP/dt. h-SCP (SEQ ID NO:1) also decreased LVESYV to a far greater
extent than it effects on decreasing LVEDV, thus likely altering the contractile
state of the myocardium. FIG. 14A displays time-series data of LV pressure
30 and volume measurements during transient inferior vena cava occlusion at
baseline in dogs with heart failure. Two significant observations are made
regarding these data. First, there was very little HR change during the few
seconds required to obtain these measurements. Second, the inherent
strength of the P-V loop technique to characterize cardiac specific alterations
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6407.46 24858.81 7.04 2.51 0.46 1.64 3/18/54 (5.50- (353.44) (3803.66)
(0.05) (0.35) (0.07) (0.02) (N=2) 6.58) a Median (m ni num - maxi mun ;
a N=1; N=®02511/057027 I n heal thy subjects follow ng a 24- por/UA201063526 nf usi on
of 54 ng/kg/mn of h-SOP (SEQ ID NGO 1) nonconpartnental pharnacokinetic

anal yses Weiheadd@hfrR8I8EHIOM 48 AlsBRak@NAEHIPYRRSIt ShiftS16iard3R@ | D NO 1) .
Phar maco- kinetic paraneters of h-SOP (SEQ ID NO 1) are summarized in Table

25. The 1bpeemeastraneswitksinbssion gidpSEJ hesinpe Of the EREMR Ky subj ect s
fol | ow , - i | nf us | hat with
the 2. 5 nairerertinag it f 3600 BHEHRrtdecd e 20800263 HoB5 i ek o1, 1) kg

(FI G 160jailuMetilowerigrhr&CP i iohi The rasokde aloe FEBPVREsIES Ghshours and
effective half-life ranged from5.84 to 9.62 hours. 15 Tabl e 25: Mean (SD)

Pl asne? PhQrZ?Zci?mW@@it%d gRrtiE Ewes h1Zpp rSiGfealrhdeshtintious
| v S i Ded . i . .
2011/ 05705 1l RSBt al A BV BIOIR (BRGS0t B5Sqpiat it ooy

AUC nf ( pdénelopineblbRdé impva Vediricefdrerthyitemids)th@ughotbiiey) 20/sn( L/ kg) 24
Hour s I\/alg I(I\I=7) Jf6.. 0([) 1.50 - 24.50) 12194.75
uration’of this study.

10 h-SCP elicited changes in the geometry of the LV in general, and
significant decreases in LVESV specifically; effects that translated into
marked and significant increases in LVEF, LVSV, and CO without effecting
LV+dP/dt, MAoP, SAoP, or HR. The key finding in the present study,
specifically the marked and significant increase in the slope of the LV ESPVR

15  following h-SCP infusion in dogs with advanced heart failure is a feature of the
peptide that illustrates its load (preload and afterload) independent actions on
the myocardium. Using real-time continuous LV pressure-volume analysis in
the presence of vena cava occlusion, physiologic data consistent with the
pharmacological profile of h-SCP resulting from effects that increased

20 myocardial contractility to a greater extent and relaxation to a lesser extent
were measured. Changes in the slope of the LV ESPVR contend the peptide
acts on the myocardium, without excluding actions of vascular smooth
muscle, in a manner that increases cardiac output by maintaining, and even
increasing LVSV in the face of declining LV size without the development of

25 de novo ventricular arrhythmias in these dogs.

Study No. 8: Pharmacokinetics in Animals
The nonclinical pharmacokinetics of h-SCP (SEQ ID NO:1) and

pegylated stresscopin-like peptides were studied in rats, dogs, and

30 cynomolgus monkeys (cyno). The nonclinical pharmacokinetic studies and
their results are presented in Table 21 and 22. Nonclinical pharmacokinetic
studies focused on characterization of IV infusion at pharmacologically
relevant dose levels, supplemented with IV and SC bolus and toxicokinetic

analysis.
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(3616.17) 283260. 75 (45036.24) 25.68 (2.41) 9.37 (2.65) 0.28 (0.04) 3.70
(0.81) 72 Hours Male (N=7) 24.00 (1.00 - 71.92) 10200.69 (2318.31)

632354. 60NOQUULBI@T) 28.81 (12.92) 9.62 (7.62) 0.38 (0. GEN/US204/065242) 72
Hours Female (N=6) 18.01 (2.00- 71.97) 11455.66 (1608.09) 740379.08b
(181959. 62) 23.40b (3.76) 5.84 (1.89) 0.33 (0.08) 2.72 (0.90) Median

(mnimm- maximum; b N=5. St ud?/ No. 10: Human Efficacy Studies
h-SCP (SEQ ID NO:1) plasma concentrations reached apparent

steady-state within 1 hour after initiation of infusion in dogs (FIG. 13C) and
cynomolgus monkeys, and within 2 hours in rats. In cynomolgus monkeys, h-
5 SCP (SEQ ID NO:1) exhibited linear pharmacokinetics at dose levels of
16.7 to 100 ng/kg/min tested, with clearance values (CL) approximately 30 to
40 mL/min/kg. Compared to rats and cynomolgus monkeys, h-SCP (SEQ ID
NO:1) had lower plasma clearance values in dogs at around 4 mL/min/kg, and
exhibited linear pharmacokinetics over the pharmacologically relevant range
10 from 3.3 to 33.3 ng/kg/min. However, plasma exposures of h-SCP (SEQ ID
NO:1) in rats increased greater than dose-proportionally in both high-dose IV
infusion of the toxicokinetic studies and bolus studies, with high clearance
values from 42 to 116 mL/min/kg for IV bolus.

15 h-SCP (SEQ ID NO:1) showed a typical biphasic disposition profile
following both IV infusion and bolus IV administrations, having a short initial
phase of rapid concentration decline, and a longer terminal phase, i.e. in dogs
of approximately 1 hour. Using two-compartment analysis, the alpha-phase
half-life (t.; apna) Was estimated to be less than 5 minutes in rats (FIG. 15A)

20 and monkeys, and between 10 to 20 minutes in dogs. There was no evidence
that the prolonged terminal half-life (t:; erminal) had notable influence on the
time needed to reach apparent steady state under continuous infusion. h-SCP
reached steady-state concentrations within 1 hour in dogs and monkeys and
within 2 hours in rats. The initial half-life of h-SCP is very short (<5 min in rats

25 and monkeys and 10-20 min in dogs) followed by a longer terminal half-life
(approximately 1 hour in dogs). There were no apparent gender differences in
the pharmacokinetics of h-SCP in rats, dogs, or monkeys.
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Ef fi cacy was based on the pharmacodynam c eval uati on of 5 henodynani cs,

whi ch was nonitored using the noninvasive techni que of inpedance
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Study No. 9: Human Dosing Studies

The minimal pharmacologically effective dose in dogs with heart failure
was 0.43 ng/kg/min, which is notably lower than the minimally effective dose
in healthy dogs (43 ng/kg/min). The NOAEL of 33.3 ng/kg/min was

5 determined in a GLP cardiovascular safety study in male dogs, which is
considered to be the most relevant and sensitive species for cardiovascular

drugs.

Changes in heart rate seen in animals rapidly reverse following
10  secession of infusion and are induced at a greater than 15-fold exposure
margin below that where other effects are observed (body weight, reticulocyte
decreases). Further, the non-cardiovascular effects seen in toxicology studies
are relatively mild, monitorable, and reversible. h-SCP is relatively non-
antigenic in animals, but in cases where antibody is induced, there appear to
15 be no adverse physiologic consequences.

A NOAEL of 33.3 ng/kg/min was determined in a GLP cardiovascular
safety study in male dogs, which is considered to be the most relevant and
sensitive species for cardiovascular drugs. A nonclinical pharmacology study

20 in healthy dogs showed the minimum anticipated biological effect level
(MABEL) in dogs was 22 ng/kg/min (Table 17). Based on these values a
starting dose of 0.1 ng/kg/min was selected.

Based on the pharmacokinetic-based approach, a starting dose of 0.1
25 ng/kg/min was expected to achieve a steady-state plasma concentration
(Cpss) of 8.6 pg/mL, which is well below the upper limit of 12.0 ng/mL
determined in a GLP cardiovascular safety study in dogs, and has a safety
margin of 1,390-fold.

30 Furthermore, clinical studies indicated that the MABEL dose in healthy
humans is similar to the MABEL dose in dogs determined in nonclinical
pharmacology study, and that the human dose showing a cardiac response

corresponded well with the dose in dogs.
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Based on the below clinical studies the clearance (CL) in healthy
humans of h-SCP (SEQ ID NO:1) following intravenous infusion was
determined to be about 30 L/hr for a 70-kg man. At the infusion rate of
22 ng/kg/min in healthy dogs, the plasma concentration of h-SCP was

5 determined to be 620 pg/mL (Table 17). A human equivalent dose of 4.4
ng/kg/min will be required to achieve a similar steady-state plasma
concentration (Cpss) level of 620 pg/mL, as the dose can be calculated
according to: dosenyman = CLnuman* Cpss / weighthuman, With @ human weighing
70 kg.

10

In healthy subjects following a 7.5-hour continuous ascending dose IV
infusion of h-SCP (SEQ ID NO:1) noncompartmental pharmacokinetic
analyses were performed to determine plasma concentrations of h-SCP (SEQ
ID NO:1). Pharmacokinetic parameters of h-SCP (SEQ ID NO:1) are

15 summarized in Table 23. Plasma h-SCP (SEQ ID NO:1) reached the steady
state shortly after initiating the IV infusion (FIG. 16A). After the end of the
infusion, plasma concentrations of h-SCP (SEQ ID NO:1) showed an initial
rapid decline followed by a slower terminal elimination phase. Within
30 minutes, plasma h-SCP (SEQ ID NO:1) was reduced to £20% of the h-

20 SCP (SEQ ID NO:1) level at the end of infusion. Mean terminal half-life
ranged from 2.13 to 28.48 hours and appeared to increase with dose. The
longer terminal half-lives at the higher doses suggested existence of a deeper
compartment in addition to the normal 2-compartment model. However, the
additional compartment's contribution to the overall exposure and

25 accumulation of h-SCP (SEQ ID NO:1) is likely marginal as indicated by the
effective half-lives. Mean effective half-life ranged from 1.54 to 14.17 hours.
Mean systemic clearance was generally consistent across the dose groups
and ranged from 0.27 to 0.42 L/kg.

30 Table 23: Mean (SD) Plasma Pharmacokinetic Parameters of h-SCP
following a 7.5-Hour Continuous Ascending Dose Intravenous Infusion in
Healthy Subjects
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In heart failure subjects following a 7.5-hour continuous ascending

dose IV infusion of h-SCP (SEQ ID NO:1) noncompartmental pharmacokinetic

analyses were performed on plasma concentrations of h-SCP (SEQ ID NO:1).

Pharmacokinetic parameters of h-SCP (SEQ ID NO:1) are summarized in
Table 24. The pharmacokinetics of h-SCP (SEQ ID NO:1) in heart failure

subjects appeared to be similar to that of healthy subjects. Similar to what

was seen in healthy subjects, plasma h-SCP (SEQ ID NO:1) reached steady

state shortly after initiating the IV infusion in subjects with heart failure (FIG.

16B). After the end of infusion, plasma concentrations of h-SCP (SEQ ID
NO:1) showed an initial rapid decline followed by a slower terminal elimination
phase. Within 30 minutes, plasma h-SCP (SEQ ID NO:1) was reduced to
equal or less than 20% of the h-SCP (SEQ ID NO:1) level at the end of the

infusion (FIG. 16B). Mean systemic clearance ranged from 0.19 to

0.46 L/h/kg. Mean terminal half-life ranged from 0.24 to 7.04 hours, which is

probably dose related as the highest infusion rate was only 54 ng/kg/min. The

effective half-life ranged from 1.32 to 2.51 hours.
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Table 24: Mean (SD) Plasma Pharmacokinetic Parameters of h-SCP
following a 7.5-Hour Continuous Ascending Dose Intravenous Infusion

in Subjects with Heart Failure

Infusion Rate Tmax AUC ¢ T, effective
(ng/kg/min) (h)* Crax (pg/mL) | (pg*h/mL) Tz (h) | (h) CL (L/h/kg) | Vss (L/kg)
6.25 826.30
0.3/1/3 (5.50— | (319.20)
(N=2) 7.00) 3402.04° 0.24° 1.32° 0.19° 0.36°
7.04 1981.13 6716.63 2.09 1.77 0.32 0.80
1/3/9 (6.53— | (897.29) (2565.28) (0.18) (0.04) (0.12) (0.29)
(N=2) 7.55)
6.75 4770.98 18997.53 6.23 2.09 0.24 0.72
3/9/18 (6.50 — (84.72) (118.13) (0.38) (0.07) (0.00) (0.03)
(N=2) 7.00)
7.48 5519.42 33820.67° 7.04° 3.95° 0.33° 1.74°
9/18/36 (6.50 — | (3865.64) (17155.95) | (3.56) (0.82) (0.16) (0.54)
(N=3) 7.58)
7.34 8037.09
18/36/45 (7.05- | (3696.12)
(N=2) 7.63) 51517.76" 1.78" 1.12° 0.29° 0.47°
6.04 6407.46 24858.81 7.04 2.51 0.46 1.64
3/18/54 (5.50— | (353.44) (3803.66) (0.05) (0.35) (0.07) (0.02)
(N=2) 6.58)
® Median (minimum — maximum); ® N=1; ® N=2.
5
In healthy subjects following a 24- or 72-hour infusion of 54 ng/kg/min
of h-SCP (SEQ ID NO:1) noncompartmental pharmacokinetic analyses were
performed on plasma concentrations of h-SCP (SEQ ID NO:1). Pharmaco-
kinetic parameters of h-SCP (SEQ ID NO:1) are summarized in Table 25. The
10  pharmacokinetics of h-SCP (SEQ ID NO:1) in healthy subjects following a 24-
or 72-hour continuous |V infusion are similar to that with the 2.5-hour infusion
with mean clearance ranging from 0.28 to 0.38 L/h/kg (FIG. 16C). Mean
terminal half-life ranged from 23.40 to 28.81 hours and effective half-life
ranged from 5.84 to 9.62 hours.
15

Table 25: Mean (SD) Plasma Pharmacokinetic Parameters of h-SCP
Following a Continuous Intravenous Infusion of 54 ng/kg/min in Healthy
Subjects
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subj ect s, aM&aen(rnﬁﬁﬁﬁn&exiﬁﬁm)ﬁaledl ac output, cardiac iIndex, and stroke vol une
to h-SOP (SEQ ID NO 1) in subjects with heart failure was detectable at all
20 doses. Subjects with heart failure receiving h-SOP (SEQ ID NO 1) had an
i ncrease BtudyeNdi #0: Hntier Efficatyciudiesc out put) at all doses of h-SOP (SEQ

ID NO1) (FIG This increase in cardjac inde and cardi ac out put)
ranged from apﬁ%ftﬁ@icmae? Sﬁ%?%%ﬁ%‘ar@?(@@%amﬁﬁg UQPht i onshi p was

seen. ghenefRidnkmitisCathich ae%&rﬂgirédi u@[(getﬁb rfbfnlﬁva;%% t(eéﬁﬁ?? b%hdﬁo 1) on
cardi ac output; cardiac i ndex st rok& vol ume anges in

Car di ac Clm;mdanoe dﬂﬂfehogrzﬁmw iteariSuitg welues (Warstcoliectedrin/ |yrmem)ance Pl acebo
h-SOP (SEQ, MU R L S K e Noa it o subjects

IdDograp%% measurements Itwasn
receiving placebo were elevated on the day of their infusions, at baseline

before the infusion, and for the first 3 to 4 hours after the infusions were
10 started (FIG. 17). Based on this observation, it appeared that there was a

potential effect of period on the observed heart rate.

A mixed-effect model with baseline as covariate, period and dose
group (=3 ng/kg/min — low, >3 to <36 ng/kg/min — mid, >36 ng/kg/min — high)
15  as fixed effects, and a random subject effect was established using the heart
rate change from baseline in healthy subjects. The model suggested both a
statistically significant treatment effect (p<0.0001) and a statistically significant
period effect (p=0.0171), but no statistically significant baseline effect
(p=0.1931).
20
To confirm that the statistically significant increase in heart rate is
caused by the high dose group, a similar mixed-effect model that excluded the
high dose level (>36 ng/kg/min) group was built up. While this model still
demonstrated a statistically significant period effect (p=0.0002), it did not
25 show a statistically significant dose effect (p=0.1434) or a statistically

significant baseline effect (p=0.3684).

Post Hoc Graphical Analysis
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A post hoc graphical analysis of the hemodynamic data was done to
adjust for the elevated baseline values seen just before onset of the infusion,
to obtain the best estimate of each hemodynamic parameter, and to correct
for the effect of period. A post hoc graphic presentation was prepared from
the complete (high frequency) dataset. This dataset contains the raw data that
were further processed by the vendor (ie, CardioDynamics) and reported only
at specific time points.

In this post hoc analysis an extended baseline was used for each value
that included all values recorded before initiation of the infusion. Then an
average value for each parameter was obtained from the last 30 minutes of
each 2.5 hour infusion and was used as the effect in that period of the infused
dose. Each value was modified for the effect of period of infusion by
subtracting the mean change from baseline seen in placebo subjects dosed in
that same period (placebo subtraction). The dose effect was estimated by
averaging the values from all subjects who received the same dose after the
placebo subtraction.

Healthy Subjects, 7.5-Hour Continuous Ascending Dose IV Infusion

Subjects who received placebo had a mean decrease in heart rate
from baseline heart rate (value obtained immediately before the infusion) of
5 to 10 bpm during the infusion. A review of the heart rate data in these
subjects indicated that their heart rates were 5 to 10 bpm higher at baseline
than their heart rates on the day before the infusion (FIG. 17). This suggests
that subjects may have experienced anxiety before the start of the infusion
that contributed to this increase in baseline heart rate values.

A similar decrease from baseline in heart rate was seen in healthy
subjects receiving lower doses of h-SCP (SEQ ID NO:1). In contrast at the
end of each 2.5-hour infusion period, subjects receiving doses of h-SCP (SEQ
ID NO:1) > 36 ng/kg/min had a dose-related increase in heart rate with an
increase in heart rate from baseline that approached 30 bpm at doses of 72
ng/kg/min and higher (Table 26). The increase in heart rate was greater at
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0.3 (0.3) 0.5 (0.3) 0.8 (0.2) 0.7 (0.3) 0.7 (0.2) 0.4 (0.8) Percent 0.0
14.2 10.2 7.0 9.2 15.5 12.4 13.3 11.5 CFB (2.5) (6.0) (2.4) (4.9) (4.3
(4.1) (4.2 20t/06¥02014.1) 5SHeart failure subjects recei PCmgIShe18QF5SEESEQ | D
NO 1) at doses 36 ng/kg/mn also had a clear increase in stroke vol une

(bet ween RfgneRdodSdbr hw (SECﬁID NQM}(F&@MB ?\thgwéaéé:inchealri’ﬁﬁte When

doses greater than 36 ng glj mn were I nfused the stroke volunme was simlar
]

to baseli ﬁ@cur&@gtagtdpﬁg Séfﬂ rHedae Hr%@@r(&ﬁ&é@ N@dd dope thaigesuiad inn car di ac
cardi ac 1 AIGCTPHoRLpb et HIRIERC D (Post toc analysis)  Placebo |
h- SOP (SEQ | D No: 1)
5 Based on these observations it appears, that in healthy subjects, doses
of h-SCP (SEQ ID NO:1) >36 ng/kg/min were associated with an increase in
heart rate from baseline. This increase is particularly notable when compared
with the decrease in heart rate seen in subjects receiving placebo. In contrast,
in healthy subjects, doses of h-SCP (SEQ ID NO:1) less than 36 ng/kg/min
10  had no notable increase in heart rate compared with baseline and the change

from baseline was similar to that seen in subjects receiving placebo.

In healthy subjects, no change in cardiac output or cardiac index were
seen at all doses of h-SCP (SEQ ID NO:1) <36 ng/kg/min. Subjects receiving
15 doses greater than 36 ng/kg/min had an increase in cardiac output and
cardiac index (FIG. 18B). These increases in cardiac output and cardiac index
seen at these higher doses seem to be solely due to the increase in heart
rate, since at these higher doses the stroke volume was decreased compared
with baseline (FIG. 18C).

20
No clear trends in mean systolic and diastolic blood pressure were
observed in placebo or at doses of h-SCP (SEQ ID NO:1) <108 ng/kg/min, but
increases from baseline were observed at the highest dose (144 ng/kg/min) at
the end of the infusion.
25

At the end of each 2.5-hour infusion period, mean systemic vascular
resistance and mean systemic vascular resistance index were moderately
increased from baseline in placebo and at doses less than 36 ng/kg/min,
variable though generally unchanged at doses 36 through 72 ng/kg/min, and

30 showed decreases from baseline at doses of h-SCP (SEQ ID NO:1) 2
108 ng/kg/min.

Table 26: Changes in Heart Rate in Healthy Subjects (Post Hoc Analysis)
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Infusion rate (ng/kg/mn) 0 0.3 139 18 36 4554 N7 2487 9522
Baseline, 2.5 2.4 2.7 2.93.12.92.72.32.9 Heart L/min/n2 (0.1) (0.6)
(0.3) (0.2p 200/05y02¢0.2) (0.2) (0.2) (0.1) failure subj e®C3/USEBY/0EFSE N/ N2
0.0
Infusion Rate 0 01 | 03 1 3 9 18 | 36 | 54 | 72 | 108 | 144
(ng/kg/min)
N 5 5 5 10 5 10 | 10 7 6 8 2 1

10

15

20

25

Baseline, bpm | 59.3 | 58.1 | 58.1 | 60.1 | 62.2 | 59.7 | 57.9 | 57.8 | 62.1 | 61.4 | 68.1 | 62.4
(42) | (15 | (15) | (15) | 2.4) | (15) | (2.8) | (1.1) | (52) | (3.9) | (2.4) | (0.0)

Change from 00 | 28 | 04 | 20 | 13 | 01 | 21 | 52 | 127 | 181 | 209 | 212
Baseline,bpm | (0.7) | (1.2) | (1.3) | (0.6) | (1.3) | (0.6) | (1.1) | (1.4) | (2.2) | (1.6) | (4.4) | (0.0)

Percent Change | 0.0 | 4.6 | -02 | 33 | 26 | 06 | 39 | 9.4 | 205 | 30.3 | 31.3 | 343
from Baseline | (1.2) | (2.1) | (2.1) | (1.1) | 2.2) | (1.0) | (19) | (2.6) | (3.7) | (3.0) | (7.6) | (0.0)

Overall, there was notable variability in the data for each hemodynamic
parameter of the study. The high variability in hemodynamic parameters,
confounded by the notable trend towards a decrease in mean heart rate
during infusion (most evident in subjects receiving placebo), combined with
the small number of subjects in each treatment group made it difficult to draw
clear conclusions regarding results of the prespecified hemodynamic analysis.
Post hoc analyses, designed to correct for these effects were performed to

explore further the hemodynamic data.

Subjects with Stable Heart Failure, 7.5-Hour Continuous Ascending Dose IV

Infusion

Subjects with heart failure who received placebo had a mean decrease
in heart rate during the infusion from baseline heart rate (value obtained
immediately before the infusion). A review of the heart rate data in these
subjects indicated that their heart rates were higher at baseline than on the
day before the infusion. As may have occurred in healthy subjects, subjects
with stable heart failure may have experienced anxiety before the start of the
infusion that contributed to this increase in baseline heart rate values.

A similar decrease in heart rate from baseline was seen in subjects
with heart failure receiving doses of of h-SCP (SEQ ID NO:1) less than
36 ng/kg/min. In contrast, heart failure subjects receiving doses of h-SCP
(SEQ ID NO:1) 236 ng/kg/min had an increase in heart rate compared with
baseline (FIG. 18A). This increase in heart rate occurred at a dose similar to
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(0.1) 0.3 (0.1) 0.2 (0.1) 0.1 (0.1) 0.2 (0.1) 0.4 (0.21) 0.3 (0.1) 0.3 (0.1
0.2 (0.3) Percent 0.0 13.9 10.1 6.9 9.1 14.5 12.4 12.6 7.5 CFB (2.5)
(5.7) (2.8 2011/®Y0204.4) (3.8) (4.1) (4.4) (10.1) Tabl ePBO/USAMANEH6 i N
Stroke Volunme in Heart Failure Subjects (Post Hoc Anal ysis) Pl acebo

h- SOP ( SE@d RRIEP I$EQ ID NO:1) dose that resulted in an increased heart rate in
healthy subjects and dogs (FIG. 19). Subjects receiving the highest dose of
54 ng/kg/min had an increase in heart rate that approached 10 bpm (Table

27).
5
Table 27: Changes in Heart Rate in Heart Failure Subjects (Post Hoc
Analysis)
Placebo h-SCP (SEQ ID No:1)
Infusion
rate
(ng/kg/min) 0 0.3 1 3 9 18 36 45 54
N 7 2 4 8 7 9 5 2 2
Baseline, 63.1 672 657 651 66.1 647 648 597 644
Heart _bpm (42) (62 (27 (33 (4D (36) (45 (63 (54
failure 0.0 1.5  -04 -13 02 0.8 3.6 3.8 7.0
subjects _CFB, bpm (L) (02 (05 (15 (1.7 (1) A (25 (1.0
Percent 0.0 3.0 02 -09 15 2.5 6.3 75 115
CFB (L) (0. (08 (22) (6 (18 (17 49 (0.1

results: mean (standard error of the mean). The absolute and percent change from baseline
values are placebo-subtracted. N: number of subjects receiving each of the dose levels.
CFB=change from baseline.

Based on these observations it appears that in subjects with heart
failure, doses of of h-SCP (SEQ ID NO:1) = 36 ng/kg/min were associated
with an increase in heart rate from baseline. This increase is particularly

10 notable when compared with the decrease in heart rate seen in subjects
receiving placebo. In contrast, in subjects with heart failure, doses of h-SCP
(SEQ ID NO:1) less than 36 ng/kg/min had no clear increase in heart rate
compared with baseline.

15 At the end of the 2.5-hour infusion period, mean cardiac output and
cardiac index were decreased from baseline in placebo, while mean results
were variable for all h-SCP (SEQ ID NO:1) doses. In contrast to healthy
subjects, the response of cardiac output, cardiac index, and stroke volume to
h-SCP (SEQ ID NO:1) in subjects with heart failure was detectable at all

20 doses. Subjects with heart failure receiving h-SCP (SEQ ID NO:1) had an
increase in cardiac index (and cardiac output) at all doses of h-SCP (SEQ ID
NO:1) (FIG. 18B). This increase in cardiac index (and cardiac output) ranged
from approximately 7% to 15%. No dose-response relationship was seen. The
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Infusion rate (ng/kg/mn) 0 0.3 139 18 36 4554 N7 2487 9522

Basel i ne,

79.9 62.0 73.9 83.4 92.8 89.9 87.6 79.1 86.4 Heart nL (5.4) (4.3)

(7.4) (6.9 208/6Y0205.7) (9.1) (4.5 (11.1) failure PCT/US2010/055526

10

data indicates a potential effect of h-SCP (SEQ ID NO:1) on cardiac output,

cardiac index, and stroke volume.

Table 28: Changes in Cardiac Output in Heart Failure Subjects (Post Hoc

Analysis)
Placebo h-SCP (SEQ ID No:1)

Infusion

rate

(ng/kg/min) 0 0.3 1 3 9 18 36 45 54

N 7 2 4 8 7 9 5 2 2

Baseline, 49 4.1 4.8 5.4 6.0 5.8 5.6 4.7 5.6
Heart  /min (0.1)  (0.6) (0.5 (0.4) (0.4 (04) (0.6) (0.2) (1.2
failure  ~CFB, 0.0 0.7 0.5 0.3 0.5 0.8 0.7 0.7 0.4
subjects  [/min (0.1)  (03) (0.1) (03) (03) (02) (03) (0.2) (0.8

Percent 0.0 142 102 7.0 92 155 124 133 115

CFB (25)  (6.0) (24) (49 (43) (41) (42) (4.6) (14.1)

Heart failure subjects receiving h-SCP (SEQ ID NO:1) at doses <36
ng/kg/min also had a clear increase in stroke volume (between 6% and 13%),
seen at all of these lower doses (FIG. 19C). When doses greater than 36
ng/kg/min were infused the stroke volume was similar to baseline, suggesting
at these higher doses that the increase in cardiac index was solely due to the
increased heart rate.

Table 29: Changes in Cardiac Index in Heart Failure Subjects (Post Hoc

Analysis)
Placebo h-SCP (SEQ ID No:1)

Infusion

rate

(ng/kg/min) 0 0.3 1 3 9 18 36 45 54

N 7 2 4 8 7 9 5 2 2

Baseline, 2.5 2.4 2.7 2.9 3.1 2.9 2.7 2.3 2.9
Heart L/min/m? (0.1) 0.6) (0.3) (0.2) (0.1) (0.2 (0.2) (0.2) (0.1)
failure  CFB, 0.0 0.3 0.2 0.1 0.2 0.4 0.3 0.3 0.2
subjects L/min/m’ (0.1) 0.1) (0.1) (0.H) (0.1) (0.1 (0.1) (0.1) (0.3)

Percent 0.0 13.9 10.1 6.9 9.1 14.5 12.4 12.6 7.5

CFB (2.5) 5.7 23) @49 @44 (B8 A1 B4 g0
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0.0 7.6 6.6 4.8 5.9 9.3 4.2 3.3 -2.5subjects CFB, nL (2.4) (4.3) (2.9)
(4.6) (3.6) (2.9) (3.5) (0.2) (12.2) Percent 0.0 9.59.17.37.6 12.9 6.0
5.4 0.5 WBBo(1®53)27(6.6) (3.4) (5.1) (3.7) (3.3) (4.5) eOTAS20108553p6 Mean
systolic and diastolic blood pressure were increased frombaseline in

pl acebo atrabhe3endhahgedinusireke VERME b Elb¥rt FEaRe SVibjcetd §Po§ﬂ¢10§c di astolic
bl ood pressure wefiy gy eased from baseline at the end of the infusion at
al | but ome=SCP(SEQ b NP ) dose (T ny/de¥ BER)D Ngi1y [T | ar ger JecT eases
at doses Of N-SERELPEY D NO I) 36 ng/ Kg/mn. These bt ood pressure results
were different fg0mthose seen in healthy subjects where there was no trend
towards a decr eag®ginih) bl ood pressure. | n3contgast 180 1Ghkeal uhy subj ects,
subjects with hmart failure receivinag h-8$CP (SEQ 1D NO4il) 2 2

Bascline, 799 620 739 834 928 899 876 79.1 864
Heart _mL G4 (43 (14 (6.0 (6.6) (5.7 (9.1 (45 (1L1)
failure 0.0 76 66 48 59 93 42 33 25
subjects CFB, mL Q4 (43 (29 (46 (3.6) (29 (3.5 (0.2 (12.2)

Percent 0.0 95 91 73 76 129 60 54 05

CFB B3 (66 (B4 (5.1 (37 (33) (45 (02 (13.3)

Mean systolic and diastolic blood pressure were increased from
baseline in placebo at the end of infusion. Conversely, mean systolic and
5 diastolic blood pressure were decreased from baseline at the end of the

infusion at all but one h-SCP (SEQ ID NO:1) dose (1 ng/kg/min), with larger
decreases at doses of h-SCP (SEQ ID NO:1) > 36 ng/kg/min. These blood
pressure results were different from those seen in healthy subjects where
there was no trend towards a decrease in blood pressure. In contrast to

10 healthy subjects, subjects with heart failure receiving h-SCP (SEQ ID NO:1)
had a decrease in systolic blood pressure and diastolic blood pressure at all
doses of h-SCP (SEQ ID NO:1). This decrease in systolic blood pressure
ranged from 5% to 21% and in diastolic blood pressure ranged from 9% to
24%. There was no evidence of an increased effect with higher doses in

15  subjects receiving h-SCP (SEQ ID NO:1).
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had a decrease in systolic blood pressure and diastolic blood pressure at

all doses of h-SCP (SEQ ID NO 1). This decrease in systolic blood pressure
ranged frwom2b20as00221 )/ 0 and in diastolic bl ood pressur@eCrasgedofisesn 9%t o

24% There was no evidence of an increased effect with higher doses in

15subj ect Tabge 81 VCHQnﬁesSFﬁ%fsﬁE@ Blddd@rrbssurelinlti €ard Fail (lead@sgctisPayst ol i ¢
Bl ood Pressure iry&eankl E@ ure SubJ ects (Post Hoc Anal ysi s) Pl acebo

h- SOP ( SEQ 1D No: ,‘" 0 o';a D'O ‘;‘8 45 54
7248 S 2 TifusiopasS € , I-“- 1231 op 20211275 115. 4
104.7 110.8 Heafage
(ng/kg/min) 0 0.3 1 3 9 18 36 45 54
N 7 2 4 8 7 9 5 2 2
Baseline, 107.6 1165 123.1 1l6.1 1202 1125 1154 1047 110.8
Heart  mm Hg @47 (112) (62 (63) (67 (6.6) (92) (24) (254)
failure  CFB, 0.0 -182 49 95 -106 -88 -164 -120 -18.38
subjects mm He 0 (44 (28 (2 (28 (25 (3.0) (43 (14.0)
Percent 0.0 -158 47 9.2 -9.4 -8.7  -149 -11.7 214
CFB (18)  (22) (24 (26) (23) (26) (22 (400 (159

Table 32: Changes in Diastolic Blood Pressure in Heart Failure Subjects
(Post Hoc Analysis)

Placebo h-SCP (SEQ ID No:1)

Infusion

rate

(ng/kg/min) 0 0.3 1 3 9 18 36 45 54

N 7 2 4 8 7 9 5 2 2

Baseline, 68.9 72.8 74.8 71.9 71.8 69.3 69.4 67.0 70.2
Heart mm Hg (2.7) 05 @8 44 (G4 (G8 (B2 @68 (192
failure CFB, 0.0 -8.6 -6.1 -8.6 -8.6 =76  -125 -12.6 -144
subjects mm Hg (1.5) 34 (18 20 @G 21 (d6 (24 (5.3)

Percent 0.0 -126 9.1 -13.0 -119 -114 -185 -19.0 -23.9

CFB (2.2) 4.6) (25 GO (B9 (B2 (23) 4.0 @10.6)

Mean systemic vascular resistance and mean systemic vascular
resistance index were increased from baseline in placebo, were variable at
5 doses from 0.3 to 9 ng/kg/min, and were decreased from baseline at doses
218 ng/kg/min.

An echocardiography substudy was conducted to examine the impact
of h-SCP (SEQ ID NO:1) on cardiodynamic parameters. Five subjects elected
10 to participate in the echocardiography substudy. One subject received
placebo and 4 subjects received h-SCP (SEQ ID NO:1) at doses ranging from
9 to 45 ng/kg/min during their last 2.5-hour infusion period when the
echocardiogram was obtained. The one subject who received placebo had a
decrease in their gjection fraction from 43.0% to 40.9%. The two subjects who
15 received the lower doses of 9 and 36 ng/kg/min each had increases in their
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mmHg (4.7) (11.2) (6.2) (6.3) (6.7) (6.6) (9.2) (2.4) (25.4) failure
subjects CFB, mmHg 0.0 (2.0) -18.2 (4.4) -4.9 (2.8) -9.5 (3.2) -10.6 (2.8)
-8.8 (2.5y0208/087(23. 0) -12.0 (4.3) -18.8 (14.0) Per cenPCOUG2010B5526 4. 7
-9.2 -9.4 -8.7 -14.9 -11.7 -21.4 CFB (1.8) (2.2) (2.4) (2.6) (2.3)

ejection fractions from 20% to 24.5% and from 25.0% to 30.3%, respectively.
Both subjects who received 45 ng/kg/min had decreases in their ejection
fractions from 36.0% to 34.7% and from 28.0% to 26.1%, respectively.
Because of the small number of subjects who participated in this substudy

5 and the varied dose administered the results are not conclusionary, but mainly
indicative of the effect.

Healthy Subjects, 24- and 72-Hour Continuous IV Infusion, 54 ng/kg/min

Healthy subjects who received placebo had heart rates that decreased

10 compared with baseline during the infusion. Subjects who received placebo
had a mean decrease in heart rate of 5 to 10 bpm during the infusion from
baseline heart rate (value obtained immediately before the infusion). A review
of the heart rate data in these subjects indicated that their heart rates were 5
to 10 bpm higher at baseline compared with the day before infusion. This

15  suggests that similar to above studies the subjects may have experienced
anxiety before the start of the infusion that contributed to this increase in
baseline heart rate values.

In contrast with subjects receiving placebo, who had a decrease in
20 heart rate during the infusion, subjects receiving h-SCP (SEQ ID NO:1) at
54 ng/kg/min had an increase in heart rate of 5 to 10 bpm during the infusion
compared with baseline. This increase in heart rate occurred rapidly within
15 minutes. The heart rate tended to decrease over the next 4 to 12 hours,
but remained elevated relative to baseline until the infusion was discontinued
25 after 24 or 72 hours. No notable differences in response were seen between
male and female subjects.

Based on these observations it appears that h-SCP (SEQ ID NO:1) at
54 ng/kg/min was associated with an increase in heart rate from baseline
30 particularly when compared with placebo.

Healthy subjects who received placebo had cardiac indices and cardiac
outputs that decreased compared with baseline during the infusion. These

decreases from baseline were apparently due to the decrease in heart rate
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(2.6) (2.2) (4.0) (15.9) Table 32: Changes in D astolic Blood Pressure in
Heart Failure Subjects (Post Hoc Anal ysis) Pl acebo h- SOP (SEQ I D No: 1)
| nf usi on wete11fesgu2kg/ mn) 0 0.3 1 3 9 18 36 45 54 N 7 PCHB20M00552@ 2
Baseline, 68.9 72.8 74.8 71.9 71.8 69.3 69.4 67.0 70.2

during the placebo infusions since the stroke volume did not change during

the infusion.

For subjects receiving h-SCP (SEQ ID NO:1) at doses 54 ng/kg/min,

5 the effect on cardiac index, cardiac output, and stroke volume were variable
and inconsistent. It is possible that the decreased time for diastolic filling that
resulted from the higher heart rate may have decreased the stroke volume,
cardiac output, and cardiac index in some subjects, while the increase in heart
rate may have increased cardiac output and cardiac index in others.

10
No trends were observed in mean systolic and diastolic blood pressure
in the placebo and 24-hour groups. Mean systolic and diastolic blood pressure
were generally decreased from baseline in the 72-hour male and 72-hour
female groups.
15
Mean systemic vascular resistance and mean systemic vascular
resistance index were mostly increased from baseline in the placebo and
24-hour groups and were mostly decreased from baseline in the 72-hour male
and 72-hour female groups.
20

While the foregoing specification teaches the principles of the present
25 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.

30
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Heart nmHg (2.7) (0.5) (3.8) (4.4) (3.4) (3.8) (3.2) (3.8) (19.2) failure
subjects CFB, nmmHg 0.0 (1.5) -8.6 (3.4) -6.1 (1.8) -8.6 (2.0) -8.6 (3.1)
7.6 (2. WO20R/B7QL. 6) -12.6 (2.4) -14.4 (5.3) Percent POTMUS2WR065520. 1
-13.0 -11.9 -11.4 -18.5 -19.0 -23.9 CFB (2.2) (4.6) (2.5) (3.0)

CLAIMS:

What is claimed is:

1. A method for treating heart failure in a subject in need thereof,
comprising administering to the subject a therapeutically effective amount of
stresscopin-like peptide in a dose that does not exceed a stresscopin relative
concentration of 7.2 ng/mL in the subject for a continuous period of more than

10 about 15 minutes.

2. The method of claim 1, wherein the dosage that does not
exceed a stresscopin relative concentration of 5.5 ng/mL in the subject for a

continuous period or more than about 10 minutes.

15
3. The method of claim 1, wherein the dosage that does not
exceed a stresscopin relative concentration of 4.7 ng/mL in the subject for a
continuous period or more than about 10 minutes.
20 4. The method of claim 1, wherein the plasma concentration of

said subject is substantially maintained between a stresscopin-relative

concentration of about 0.1 ng/mL to about 7.2 ng/mL during the treatment.

5. The method of claim 4, wherein the plasma concentration of
25 said subject is substantially maintained between a stresscopin-relative

concentration of about 0.1 ng/mL to about 5.5 ng/mL during the treatment.
6. The method of claim 4, wherein the plasma concentration of
said subject is substantially maintained between a stresscopin-relative

30 concentration of about 0.1 ng/mL to about 4.7 ng/mL during the treatment.

7. The method of claim 1, wherein said stresscopin-like peptide is
administered over a period of at least about 30 minutes.
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(3.9 (3.2) (2.3) (4.0) (10.6) Mean system c vascul ar resi stance and nean

system c vascul ar resi stance index were increased frombaseline in
pl acebo, wereivmrizabl e at 5 doses from 0.3 to 9 ng/ kg/ mMPOT/USAE0XNETSR6
decreased from baseline at doses 1E3 ng/kg/ mn. An echocar di ogr aphy

substudy was cgnductrpé rhétheydTiclmt NevhérBrcsai@doBe BRdMmiSleldy MWad) on
cardi odynam c paraneters. Five subjects elected 10to participate in the

echocar di bgreseral Kilet udy. One subj ect received placebo and 4 subjects
received h-SCP (SEQ ID NO 1) at doses ranging from9 to 45 ng/kg/ m n during
their last 2.5-hour infusion period when the echocardi ogram was obt ai ned.
The one subj ect. whoThecedttied dilct@d) itasten steg passtteral rolteiis sejeetdd on
fraction from43.0%to 40.9% The two subjects who 15recei ved the | ower
doses Df GORNNEIWOHB/RGFIFIAG ShEWraygAOHS SHBHRIEEAtION.HOCHIaNEPEEt | on fracti ons
from 20% 9 r; 0 3% respectively. Both subjects who
recei ved %gnﬁéfﬁﬁﬁﬂ%nﬁégﬂgégﬁgﬁtgdﬁﬂqI?ﬁﬁéﬁlérﬁej ection fractions from 36. 0%
to 34. 7% and from 28.0%to 26.1% respectively. Because of the small nunber

f bj ects wh i ci pat ' hi fudy 5 th ied d
adm i ster ed 8" e neBosrer kel ieftFbitgy d iicckin fPet FiriPehti ve o
the effeckaigiRaiiodycorhtisd traddnoadly a%lz’r'lih@@rir@%‘%tr@%iﬂ-}ﬁgpéﬂﬁd@n1 54

ng/ kg/ m n Heal thy subjects who recefived placebo had heart es that
decr el edatl 9 strepacaninviglative desingristedolr betyeehabiont (sd ngrkgSaip) te @bouivho

recei ved acebg h n decr Ln_hear ate of 5 to 10 bpm during
the inf usggﬁ]g?‘?ggm"igggrl gﬁﬁ]%g%rﬂqoesi?etéeﬁ}aﬂeq?éﬁ g@trgﬁan%?'i nredi ately before
the infusion). A review of the heart rate data in these subjects indicated
that their heart rates were 5 to 10 bpm hi gher at baseline conpared with
t he day bef or elilnf udhermetiad ©f chdmgtd yvhereagaid skepegoninylikp oeptide ifdi es t he
subj ects ] ' e ; |nf usi on t hat
contri but e@%tvgﬂ%gﬁ?lg)éi%ﬁ@bga@ ggiaﬁg)t?é'getg#ﬁ@kﬁ%gar“&gfdg? éﬁ%ltﬁégbgﬁléé@ont rast
Wi t h £31bj abbst 0.20%j/kg/nin (b abeltB36 nhkghaith evetectirnaperiod of Gt éerst abatie duri ng
the infusion, subjects receiving h-SCP (SEQ ID NO 1) at 54 ng/kg/mn had an
i ncrease PHMBHIES-rate of 5 to 10 bpm during the infusion conpared with
baseline. This increase in heart rate occurred rapidly within 15 m nutes.
The heart rate tended to decrease over the next 4 to 12 hours, but remained
el evat ed rel atil2e t dhbasethodefgriinl 10, vehdrainusdid streascatistibapeptidel is25 af t er
24 or 72 hours. not abl e differences in response. were seen between nmal e
ety Baaiosfeen & RetiessenPvRRIBRcoRn A T MR b ScP ( SO

and femal &

D N®d) about 0.4 ng5l€3¥i)lﬁ% kOaBbIk VBRAGASHAM QIR @ thhE PeriBdidI Gt RaBe abBuhear t
particularly whén conpared with placebo. Heal t hy

rate from baseline
subj ect s @A@inetassi. ved pl acebo had cardi ac indices and cardi ac outputs that
decreased conpared with baseline during the infusion. These decreases from
basel i ne were apparently due to the decrease in heart rate during the

pl acebo infusiegs siTAeenéthedTf cRi@ 10 Iviisrel hid 8treSSEIAE keI PEPTS ke

i nfusion. For subjects receiving h-SOP (SEQ | D NO 1Z at doses 54 ng/ kg/ m n,
5t he ef f eBdb@HaRepusyadministered at aistesseAnitnelaling betusslase\ el katweeRr e

vari e i n I It 1S possible that the decreased tine for

di ast®lic ?%2:%90{55?‘?1?@8% '8I*{gé@'fromthe hi gher heart rate nmay have
decreased the stroke volune, cardiac output, and cardiac index in sone
subjects, while the_increase in heart rate may have increased cardi ac

out put and car dftac ThEerethad&feai® 10 ovherein sai@ stressrepinvike Peples ved in
mean systqlic . | ast ol i | } - hour

gr oups. n@é@%‘?@?%ﬁ %ﬁ;@dbgpggﬁgﬁpgé gf%(%?lpt? g‘%ﬁ?@%@’%@éﬁﬁ@%ﬁ? decr eased
f rom basekemgende ¢fFEEQADNNAY. 1roxl 29 @ptibnally lkonjugheshhieparitiap28 with Mean
system c¢ vascul ar resistance and mean, syst em ¢ vascul ar resistance index
were nostly increased from baseline i the placebo and 24-hour groups and
were nostly decreased from baseline i R the 72-hour nmale and 72-hour femal e
groups. 20 Wil e the foregoing specifA callion teaches the principles of the
present 25invention, wth exarrpIEgVé_Td\L i ded for the purpose of
illustration, it wll be understood t e practice of the invention
enconpasses all of the usual variatioffs, ad®ptations and/or nodifications
as cod® within the scope of the foll ®ing clains and their equival ents.
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30 WO 2011/ 057027PCT/ US2010/ 055526 CLAI MS: What is clainmed is: 5 1.
A nethod for treating heart failure in a subject in need thereof,

conpri si yoadmiasiereri ng to the subject a therapeuti cal iPgTafSb@ossses anount
of stresscopin-like peptide in a dose that does not exceed a stresscopin
rel ative GpRESAR %tth@%tt@fssc?o@nﬂiﬁérﬁeﬂtiﬂe%@ir@%ﬁb%ﬁﬁinbfﬁcicﬁsé@ﬁédws peri od
of nore than 10about 15 m nutes. 2. The nmethod of claim1l, wherein

t he dosag®EMH? Nekond?. andeds the sulfuraiemmithe systeinethid wtew® phti on of 5.5
ng/nmL in bggt@hll%ect for a continuous period or nore than about 10 m nutes.
15 . The hethod of claim1l1, wherein the dosage that does not exceed
a stresscopin relative concentration of 4.7 ng/nL in the subject for a
continuous period or nore than about 10 m nutes. 204.The method of claim1,

whereith the pl a3ma dBACRANPL QT SliIRdr1Q avhereinniaie siresscapystike Pralids is

mai nt ai ne ; kn-g§ekat i f : 1 ng/ nmL
o abour  NRABETyGAMRERTERY Y AT [HE of BBRREA BoQI.2 nafRBhin 2, 2s
wher ei n t bbol 32 ng/kgtmiveomearat tirne pefriod < @t teastilbpeat 30 snisutest ant i al |y

mai nt ai ned between a stresscopin-relative concentration of about 0.1 ng/nL
to about 5.5 ng/nL during the treatnent. 6. The nethod of claim 4,
wherein the plagma FABGRENDAIDRMbIG 14 3HEHDIAG StrbSsEUslingbiplide is

mai nt ai ned between a stresscopin-relative 30concentration of about 0.1

ng/ mM1Q o abbcutadequsiygAdininistered at & dolusedwseot between 0.002 nghg toetdond of
claim1l1, wherein said stresscopin-like peptide is adm nistered over a
period of Ogk ug/&8st about 30 minutes. WO 2011/ 057027PCT/ US2010/ 055526

8. The method of claim1l, wherein said dose is admnistered via a
parenteral route. 9. The nethod of claim8, wherein said parenteral
route i s sel ecttéd 5Theméethedgf clgimchnehereimspididosatcoayeisesa pejtide st rat i on,
subcut anepus. adm ni stratjon, and intr ar_adm pi.stration. 10. A
et hod 1 ofatPade Ag e 2eid seaudice of R difect o 4nd Sas s Bietomai o et hod
conprisi ngs jHat el i a stresscopin-like peptide 10at a
stresL%opig];lt-Hrée(Fyg‘t@eg%ﬁgbsls?%gmrd;t@%g?hgg'vveen about 0.2 ng/kg/mn to about 52
ng/ kg/ mn over a tinme period of at |east about 30 m nutes. 11. The
met hod of cl ai 10, erein said.stresscopin-l.ike peptide is intravenously
i i ster ed afBa s PBeebAr R claid 17 aGRBITeris 4BaBEF s Bahdussapout 0.2
ng/ kg/ m natimirndieréd aba RB5G e oPlEiveRnt ddBRIt Baid/REINIA téabbeasto@bout 30

m nut es. 12. The method of claim 10, wherein said stresscopin-I|ike
pepti de i Balkaminvevesestipengrion; aftadteast gbodt 80 miBYiespi n-rel ati ve dosing rate
of beéq\een 20about 0.4 ng/kg/mn to about 18 ng/kg/m n over a tine period
of at”Teast about 30 m nutes. 13. The nmethod of claim 10, wherein
sai d stresscopilg: | i Faepephodofickimuit wisrepusdiy dedeiinsshaitatedisy
stresscopin-rel ative bolus dose of between 250.002 ji c};/ kg to about 0.2

| g/ kg.  adminigterethat adohisadese ef ketween 0.0heaéiontosaiayt dtudkGcopi n- 1 i ke
pepti de conprises the am no acid sequence of SEQID NO 1 or 29, said am no
acid sequence of SEQ ID NO 1 or 29 optionally conjugated at position 28
with o Ethyl-R0OY. 4Th&maé&bodhdicedim R wiseremesaid saesscapimike lpeptieépt i de havi ng
the am no acid sequence of SEQID NO 1 or 29, and S is. the sulfur atom of
the c4&t eFPABPFIREDPOlyEBIERR 9l¥e]l (RESR) tom limkes, whereiRSAHiNker & ai m 10,

dosi no 2t eoa e R g RS e R e R BB R TS el Cuer o

ti me peri adoof8@&kDbeast about 30 mi nutes. 16. The nmethod of claim
14, wherein said stresscopin-like peptide is 10 subcutaneously adm ni stered
at a bolus dose of between 0.002 4/ kg to about 0.2 4/Kkg. 17. The
method of claipyl, helRéRo8d) ¢SS, BB e 31rBsRidiRIREYLPGAd he am no
aci d sequence of SEQ ID NO” 19, and Sis the sulfur atom 150f the cysteine
t hi ol 3@r oapmarise giconjugat® selected fra@. The net hod of claim 17, wherein said
dose is intravenously adm ni stered at a dosing rate of between about 6

ng/ kg/ mn to about 1700 ng/kg/mn over a time period of at |east about 30
m nutes. 20
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19. The nmethod of claim 17, wherein said dose is subcutaneously

adm ni stered at a bolus dose of between 0.01 4/kg to about 1 4/Kkg.

20. The meohod/mfo2cl ai m 1, wherein said stresscopin-|i kecpapstoidesss2e
25conpri ses pol yethyl ene glycol (PEG to a linker, wherein said |inker is
attached to the stresscopin-like peptide and ¢he PEG wei ghs no nore than
about 80 kDa. 21. The nmethod of cl\gim 20, wherein said
stresscopi n-1i ke peptide 30 conpri sesOa conj u selected from o and
H300( H20H200)nHagB—12@T|2@,Ndyl_QﬂgCh C$H\,HCCH2 ergin nlis an integer of about
460, R is a peptide havi ng the amno acid
Sis the sulfur atomof the cysteine thiol grglp atsgposition 28.

22. The method of claim 21, wherein said dose{is intravenously adm nistered
at a dosing rate of between about 20 ng/kg/m n to about 5200 10ng/ kg/ mn
over a tine peahdd of at |east about 30 m nutes. 23. The nethod of
claim 21, wherein said dose is subcutangously adm nistered at a bol us dose
of between 0.9 jig/kg to about 100 | g/klg. 1524. The met hod of claiml,
wherein said str Ln-1ike ptide ij$ at |east about 90% honol ogous to

t he peptide of hé&%ﬁ;ﬁ%&*\@ 32 o The geth of claim1, wherein said
stresscopin-like peptide is at |east aboutcHQ0% i dentical to the peptide of
SEQ ID NO 1. 20

SR

H

wherein n is an integer of about 460, R is a peptide having the amino acid
5 sequence of SEQ ID NO. 29, and S is the sulfur atom of the cysteine thiol
group at position 28.

22.  The method of claim 21, wherein said dose is intravenously
administered at a dosing rate of between about 20 ng/kg/min to about 5200

10  ng/kg/min over a time period of at least about 30 minutes.

23. The method of claim 21, wherein said dose is subcutaneously

administered at a bolus dose of between 0.9 ug/kg to about 100 ug/kg.

15 24. The method of claim 1, wherein said stresscopin-like peptide is
at least about 90% homologous to the peptide of SEQ ID NO:1.

25. The method of claim 1, wherein said stresscopin-like peptide is

at least about 90% identical to the peptide of SEQ ID NO:1.
20
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