CRHR2 PEPTI DE AGONI STS AND USES THEREOF CROSS REFERENCE TO RELATED
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In addition, CRHR2 activity has been inplicated in skeletal nuscle wasting
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25 Figure 2 shows the agoni st potency and selectivity of peptide
agoni sts agai nst hunman CRHR1 and CRHR2, respectively. Figure 3 displays the
ef fects oVOcomMEEss9i ve ant agoni sm bet ween a 30pepti de a@emitse00iosd276GEQ | D
NO 1 and anti-sauvagi ne-30 (SEQ I D NO 118). Figure 4 shows agoni st
concentration-effect curves of various peptide agonists obtained by
measuring cAVMP stinulation in h-CRHR2 transfected SK-N-MC cel | s.

Figure 5 di spl gyghéhfore; Ssaé‘tuﬁéﬁ%tidaué\lﬁﬁéépuéQQ@%;dom@mm)rrééuwrﬂr ef f ect
curves measured through cAMP Stinulation in h- transfected SK-N MC
cells in trh@roasdemwaa@ut Rt micraased heast rabRiaRre ipeeese@ 5 agoni sts
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Exanpl es of excipients include cal cium carbonate, cal ci um phosphat e,
various sugars and types of starch, cellul ose derivatives, gelatin,
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o3 e Bhri s Bk Bh, QST Bl SRR oo p coplBEdy oo™

Conpounds anfibddies iegsieet anavgodteintcingsrove theldsiophdehacaddicael ecti ve CRHR2
agoni st peptides and nodifications thereof. 10 Furt her nore, conpounds
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prescribed treatnent are a chall enge. 30 Accordi ngly, one enbodi nent
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 therapeutic profile
and/or structure-activity relationship rdlative to CRHR2 is retained.
Exanpl es of CRHR2 pepti de agonists, which are optionally am dated 5at the
C-termni, are provided in Tables 1 through 5. The reactive group or |inker
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LRAQA AANAH LMAQ -NH2 SEQ I D NO 5 TKFTC SLDVP TNI NN LLFNI AKAKN LRAQA AANAH
LMAQ -NH2 SEQ I D NO 6 TKFTL CLDVP TNl MN LLFNI AKAKN LRAQA AANAH LMAQ - NH2
SEQ | D NOVO 2010FB998CDVP TNI NN LLFNI  AKAKN LRAQA AANAH LRBQIUSHMMI/0GE | D NO 8
TKFTL SLCVP TNI WN LLFNI AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 9 TKFTL SLDCP
TNI MN LLFNI  AKAKN LRAQA AANAH LMAQ -NH2 SEQ | D NO 10 TKFTL SLDVC TNI NN
LLFNI AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 11 TKFTL SLDVP CNI MN LLFN
AKAKN LRAQA AANAH LMAQ - NH2 SEQ | zMAMARYKFTL SLDVP TCI NN

The invention is directed to the general and preferred embodiments

5 defined, respectively, by the independent and dependent claims appended
hereto, which are incorporated by reference herein. Preferred and exemplary
features of the invention will be apparent from the detailed description below

with reference to the drawing figures.

10 In certain embodiments, the invention relates to a peptide having
agonist activity towards corticotrophin releasing hormone receptor type 2

(CRHR2)comprising the amino acid sequence of

LSLDV PTNIM NLLFN IAKAK NLRAQ AAANA HLMAQ |,
15
wherein at least one amino acid of the peptide is substituted with X provided
that the substitution is not made at positions 3, 29, and 33 of the amino acid
sequence, and wherein X is cysteine, tyrosine, or glutamic acid; or a
pharmaceutically acceptable salt or amide thereof.
20
The CRHR2 peptide agonists embodied in this invention comprise
amino acid sequences that are relatively similar to the sequences of human
Stresscopin and human Urocortin 1.

25 In one embodiment, an amino acid substitution to the above referenced
amino acid sequence is selected from the group consisting of: X for L at
position 1; X for S at position 2; X for D at position 4; X for V at position 5; X
for P at position 6; X for T at position 7; X for N at position 8; X for | at position
9; X for M at position 10; X for N at position 11; X for L at position 12; X for L

30 at position 13; X for F at position 14; X for N at position 15; X for | at position
16; X for A at position 17; X for K at position 18; X for A at position 19; X for K
at position 20; X for N at position 21; X for L at position 22; X for R at position
23; X for A at position 24; X for Q at position 25; X for A at position 26; X for A
at position 27; X for A at position 28; X for A at position 30; X for H at position

4



LLFNI AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D NGO 13 TKFTL SLDVP TNCWN LLFN

AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 14 TKFTL SLDVP TN CN LLFNI

AKAKN

LRAQA AANKBI 2DNMARBINH2 SEQ | D NO 15 TKFTL SLDVP TN MC LL PRIT/USEOWINGI2RAQA

AANAH LMAQ -NH2 SEQ I D NGO 16 TKFTL SLDVP TNI MN CLFNI

NG 1B RFLTEL BOFP ok ANPL (\GUPORRART L AR CARNRPP LRRGP. RIS

LMAQI - N
SEQ I D

AKAKN LRAQA AANAH

MAQI - NH2
EQ I D

NO 19 TKFdr 19t BYRitiBANIEN LLFCI AKAKN LRAQA AANAH LMAQI - NH2 SEQ I D NG 20

TKFTL

10

15

20

25

30

The invention also relates to a pharmaceutically acceptable salt or an
amide of the CRHR2 peptide agonists and is furthermore directed to a
pharmaceutical composition of said peptides in combination with one or more

pharmaceutically acceptable excipients.

In yet another embodiment, the amino acid sequence of the CRHR2
peptide agonist is selected from the group consisting of:

XLSLD VPTNI MNLLF NIAKA KNLRA QAAAN AHLMA QI-NHy;

XTLSL DVPTN IMNLL FNIAK AKNLR AQAAA NAHLM AQI-NHjy;

XFTLS LDVPT NIMNL LFNIA KAKNL RAQAA ANAHL MAQI-NHy; and

XKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NHa.

In another embodiment, a conjugate comprises the the amino acid
sequence and a linker attached to the X of the CRHR2 peptide agonist .
Preferaby, the X is cysteine. Preferably, the linker is acetamide or N-
ethylsuccinimide.

In yet another embodiment, a conjugate of the agonist peptide
comprises polyethylene glycole (PEG) attached to the linker that possess a
molecular weight of not more than 80 kDa. Preferably, the PEG has a
molecular weight of either about 2 kDa, about 5 kDa, about 12 kDa, about 20
kDa, about 30 kDa or about 40 kDa.

A linker allows for more easily and selectively attaching the PEG with
regard to the position in the amino acid sequence to the peptide, while
pegylation of the peptide prolongs the half-life of the pegylated peptide,
thereby extending the duration of therapeutic benefit to a patient. Therefore,
the substitution to the amino acid sequence of the CRHR2 peptide agonist is
preferably such that there is at least one amino acid of type X in the
sequence. This will ensure that pegylation of the peptide is directed at least
one position in the sequence.



SLDVP TNl MN LLFNC AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 21 TKFTL SLDVP
TNI NN LLFNI CKAKN LRAQA AANAH LMAQ -NH2 SEQ | D NGO 22 TKFTL SLDVP TN MN
LLFNI  ACAKN 2D RAQBVIAANAH LMAQ - NH2 SEQ | D NGO 23 TKFTL SLPUP/UBRINONMNGI2Z¢-NI
AKCKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 24 TKFTL SLDVP TNI NN LLFNI  AKACN
LRAQA AANAH LMAQ -NH2 SEQ I D NO 25 TKFTL SLDVP TNI MN LLFNI  AKAKC LRAQA
AANAH LMAQ -NH2 SEQ I D NO 26 TKFTL SLDVP TNI NN LLFNI AKAKN CRAQA AANAH

;'I\E/gQ: . NHZ2 SEQ |Pedidin enfidditentd) i EHHRD bebitie 256K E&MRAsELDAE diMAQ - NH2
the following amino acid sequences contained in SEQ ID NO.s 2, 3,4, 5, 6,
7,9,10,11,12,13, 14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,

5 29,30, 31, 32, 33, 35, 36, 37, 39, 40, and 41.

Another aspect of the invention is directed to method of treating a
subject suffering from or diagnosed with a disease, disorder, or medical
condition mediated by corticotrophin releasing hormone receptor type 2

10  activity that is either a metabolic disease or heart failure. The method
comprises the administration to a subject in need of such treatment an

effective amount of a CRHR2 peptide agonist embodied in this invention.

Additional embodiments and advantages of the invention will become
15 apparent from the detailed discussion, schemes, examples, and claims below.

BRIEF DESCRIPTION OF THE FIGURES

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

reaction time and after purification, respectively.

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

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

Figure 4 shows agonist concentration-effect curves of various peptide
agonists obtained by measuring cAMP stimulation in h-CRHR2 transfected
SK-N-MC cells.



NO 28 TKFTL SLDVP TNI NN LLFNI AKAKN LRCQA AANAH LMAQ -NH2 SEQ I D NO 29
TKFTL SLDVP TNI MN LLFNI AKAKN LRACA AANAH LMAQ - NH2 SEQ | D NO 30 TKFTL
SLDVP TNIW 2D10ANB99AKAKN LRAQC AANAH LMAQ - NHZ2 SEQ | D NOPS8T/UBRIEPI06BIOVP
TNI NN LLFNI AKAKN LRAQA CANAH LMAQ -NH2 SEQ I D NO 32 TKFTL SLDVP TNI MN
LLFNI AKAKN LRAQA ACNAH LMAQ -NH2 SEQ I D NGO 33 TKFTL SLDVP TNI NN LLFN
AKAKN LRAQA AACAH LNMAQ -NH2 SEQ I D NO 34 TKFTL SLDVP TNl MN LLFNI  AKAKN

m mg* hﬁ@w@lﬂ?dié‘;ﬁafé INQSEP TSEQLITPNDYE) d98Mbt ddrfchhtraligkN LRAQA
effect curves measured through cAMP stimulation in h-CRHR2 transfected
SK-N-MC cells in the absence and presence of 10 uM of CRHR2 peptide
5 agonists with sequence SEQ ID NO:110, SEQ ID NO:111 and SEQ ID
NO:112, respectively.
Figure & shows the relaxation of precontracted, isolated rat aorta by

peptide agonists with SEQ ID NO:1 and SEQ ID NO:115 (h-UCNZ2).

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

control vehicle.

15 DETAILED DESCRIPTION OF THE INVENTION

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

20 as metabolic diseases.

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

25 peptide agonist.

In certain embodiments, the CRHR2 peptideis a mammalian peptide,
specifically, a mouse, rat, guinea pig, rabbit, dog, cat, horse, cow, pig, or
primate peptide, or modifications thereof. Preferably, the peptide is a modified

30 human peptide. Examples of the inventive CRHR2 peptide agonists are
described in more detail in the section below.



SEQ I D NO 36 TKFTL SLDVP TNl MN LLFNI AKAKN LRAQA AANAH CVAQ -NH2 SEQ I D
NO 37 TKFTL SLDVP TNl WN LLFNI AKAKN LRAQA AANAH LCAQ -NH2 SEQ I D NO 38
TKFTL SLDVO 20WasBYIRLFNI  AKAKN LRAQA AANAH LMCQ - NH2 SEQPCDUSIN0306320

2010/ 053990PCT/ US2009/ 063276 TKFTL SLDVP TNI MN LLFNI AKAKN LRAQA AANAH
LnACI -NJ2 SEQ I D NO 40 TKFTL SLDVP TNI MN LLFNI AKAKN LRAQA AANAH LMAQC- NH2
SEQ ID NGO 41 Table 2: Cys-variant of stresscopin peptide wt h

N, ¢ hyl succi ni mheenel Nrfdimeaghi 118 ATGMICHEThoRAE AR bl AKAKN LRAA
AANAH LMAQC(-NES)-NH2 SEQ I D NO 42 TKFTL SLDVP TNI NN LLFNI KN LRAQA

AANAC( - NESpValepity aftgchesko a man@de:agmsrl_ﬂ&Mtlm|gwmmos/aMKNlt$RAQA

AAL - NES) AE\IlWQOrquZSéE@ é&/a’\&t%%ngﬂftﬂ‘a%lol@/\(ﬁer or other chemical moiety

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

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

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

increase the reaction efficiencies.

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

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

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

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

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

8



TNIMN LLFNI AKAKN LRAQA AC(- NES) NAH LMAQ -NH2 SEQ I D NO 45 TKFTL SLDVP
TNINN LLFNI AKAKN LRAQA C(- NES) ANAH LMAQ -NH2 SEQ I D NO 46 TKFTL SLDVP
TNI MN LLPNMD 281040889901 3C( - NES) QA AANAH LMAQ - NH2 SEQ | D NecCausTePnt323 DVP
TNI NN LLFNI - AKAKN C( NES) RAQA AANAH LMAQ - NH2 SEQ | D NO 48 TKFTL SLDVP

TNIMN LLF NAH | 9. TKETL. SLDVP
TNI NN LLF% QEQKCE '|_ reﬁé %1 @E%pr gﬂfﬁ@é’ V%ifﬁ*’rﬁt SLDVP
TNIWN LLFBG(N m&e&m VBAQA, MWLPVE@ MUSE@étDPU@ §b. TKFTL SLDVP
TNIMN LLFC( - NES) | AKAKN’ LRAQA’ AANAH LMAQI - NH2 SEQ 1D NO 52 TKFTL SLDVP

TNI NN LC( 2 FRF2AKAKN LRAQA AANAH LMAQ - NH2 SEQ | D NO. 53 TKFTL SLDVP
TNl MN C(- NES) LFNI AKAKN LRAQA AANAH LMAQ - NH2 SEQ | D NO 54

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

Furthermore, one embodiment of the present invention also features a
method of treating a subject suffering or diagnosed with a disease, disorder or
condition mediated by CHRH2 activity comprising administering to the subject

15 a therapeutically effective amount of at least one CRHR2 peptide agonist.

Another embodiment of the present invention also features a method
for treating or inhibiting the progression of one or more CHRH2-mediated
conditions, diseases, or disorders, said method comprising administering to a

20 patient in need of treatment a pharmaceutically effective amount of at least
one CRHR2 peptide agonist.

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

Terms and Definitions

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

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

9



5 Table 3: Pegylated Cys-variant CRHR2 peptide agonists with NEth

| succinimde (NES) |inker and PEG wei ahi na about 20 kDa C(-NES- PEG KFTL
SLDVP TNIWM 2R10AINBIIAKAKN LRAQA AANAH LMAQ - NH2 SEQ | D NOPES/URS{0OMEBTPEG) FTL
SLDVP TNI MWN LLFNI AKAKN LRAQA AANAH LHAQ -NH2 SEQ | D NO 56 TKC(- NES- PEG TL

SLDVP TNI MN,LLENI AKAKN L RA H LMAQ - NH: SEQ .| D NO_57. TKFC( - NES- PEG) L
SLDvP T RNNETPREN AN R RARAR S R R BsRapng MIV = )
TKFTC( - NEFidr&Lol hEMMNDH—E&ﬁndiB*,@F%?% %H&‘Ehb eNEDNAEQ | D NO 59
TKFTL (- NES- PEG) LDVP_ TNIMN LLFNI  AKAKN LRAQA AANAH LMAQI - NH2 SEQ | D NO. 60
TKFTL SC( coumslepre)tePDiNG; e 1 kikpasaKARRO brsemaxaNAgRa. dalten; $dd® | D NO 61
TKFTL SLC(-NES- P FNI_ . Y H NH2 SEQ I D NO 6
TKFTL sma*ﬁée?@?é’ ﬁr@%%ﬂaﬁﬁﬁr @@%'@8} ﬁﬁ%@ﬁah%ﬁ Fi2 SEQ I D NO 6
TKFTL 5L Dyblyabistarhice) gellehdettdphbire sisARDR I-RACKMAREChMAadlidin, Pr=I D NO 64
TKFTL SLDVP C(- NES- PEG) NI MN LLFNI AKAKN LRAQA AANAH LMAQ - NH2 SEQ I D NO 6
NO: 6

I D
TKFTL SLDUPQ@PLaKES- PEG) | M LLENI AKAKN LRAQA AANAH LMAQ -NH; SEQ I D
TKFTL SLDVP TNC(- NES- PEG) MN LLFNI AKAKN LRAQA AANAH LMAQ - NH2

2
3
5
6
The terms “comprising”, “containing”’, and “including,” are used
herein in their open, non-limiting sense.
10

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

patient in a manner that is pharmacologically useful.

15 “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).

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

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

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

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

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

10



SEQ I D NO 67 TKFTL SLDVP TNI C(- NES- PEG N LLFNI AKAKN LRAQA AANAH LHAQ - NH;
SEQ I D NO 68 TKFTL SLDVP TNI MC(- NES- PEG) LLFNI AKAKN LRAQA AANAH LMAQ - NH2
SEQ | D NOVOQVTWMETI0SLDVP TNI MN C( - NES- PEG) LFNI  AKAKN L RRCAVUS200048632HAQI - NH2
SEQ I D NO 70 TKFTL SLDVP TNI MN LC( NES— PEG) ENI AKAKN LRAQA AANAH LMAQ - NH;
SEQ I D NO_71 TKETL SLDVP, TN| WN L PEG) KAKN, L AANAH LMVAQI - NH2
SEQ | D NOF9PPPRIERD a8dpplepNaN §'¢! Q"NS'RRAW/E NAH LMAQI - NH;
Q D NG cﬁ; eHiésI LS RPYEbdibh &0 hb\Fé\lﬁv(e éﬁﬁe?ﬁﬁbe’%«@%@%h&@éto‘hﬁé%b‘t LVAQI - NH2

Q ID NO 74 TKFTL SLDVP TNI MN LLFNI C(- NES- PEG) KAKN LRAQA AANAH LHAQ - NH;
Q | D NOdifier TkstructgrepvPhea sirvsfural rifferagce NS PEG) PSRN IRANIRYic MAQ - NH2
SEQ ID LHAQ - NH2
SEO 1 b NaSPerREACNSTERINPYRALE Ei p@ﬁ%af"ﬁ@%%@éﬁéﬁt RO Ly - o
SES : gNOTFﬁé tdikir TdteBIREMdMNIrdfdrs Ld-NonASfEECideNESalRESAsLiRAQA tAAINAHeE MAQ - NH2

the arrangement of their atoms in space. Enantiomers and diastereomers are

stereoisomers wherein an asymmetrically substituted carbon atom acts as a

chiral center. The term “chiral’ refers to a molecule that is not superposable

on its mirror image, implying the absence of an axis and a plane or center of
10 symmetry.

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

15
“Patient” or “subject” means an animal, preferably a mammal, more

preferably a human, in need of therapeutic intervention.

"Pharmaceutically acceptable” means molecular entities and
20 compositions that are of sufficient purity and quality for use in the formulation
of a composition or medicament of the present invention. Since both human
use (clinical and over-the-counter) and veterinary use are equally included
within the scope of the present invention, a formulation would include a
composition or medicament for either human or veterinary use.
25
A “pharmaceutically acceptable excipient” refers to a substance that
is non-toxic, biologically tolerable, and otherwise biologically suitable for
administration to a subject, such as an inert substance, added to a
pharmacological composition or otherwise used as a vehicle, carrier, or
30 diluent to facilitate administration of an agent and that is compatible therewith.
Examples of excipients include calcium carbonate, calcium phosphate,
various sugars and types of starch, cellulose derivatives, gelatin, vegetable

oils, and polyethylene glycols.

11



NO 79 TKFTL SLDVP TNl WMN LLFNI AKAKN C(- NES- PEG RAQA AANAH LMAQ - NH; SEQ
NO 80 TKFTL SLDVP TN WMN LLFNI  AKAKN LC(- NES- PEG AQA AANAH LMAQ - NH2 SEQ
NO 81 TKAYD 28L03B9TNI MN LLFNI  AKAKN LAC( - NES- PEG) QA AANRETIUSA@O/68326 SEQ
NO 82 TKFTL SLDVP TNI MN LLFNI AKAKN LRAC( - NES- PEG) A AANAH LI\/AQ NH2 SEQ
NQO 83
NO. 84

TKFETL SLRYP. TNIMN LLEN AKAKN. | RAQY( - NES- PEG) . AA H2 SEQ I D

) 84 TKFTL SL%WWE iﬁ@ﬂﬁﬂbt‘?ﬁ%‘ BEARESNFEY R ﬁP‘Eﬁ/ﬁ Fﬁll—? SE8 I D
NO. 85 TKFEbrmBbDNEs BNHENNhn MM R AGHrNESnBERMNGHOk MaGin M2 SEQ | D
NO. 86 V\D 2010/ 053990PCT/ US20091063276 TKETL. SLDVP TNIVN LLENI AKAKN LRAGA

xﬁ( - NEE-S UiMIaE@ cAmRROSIEON |qu\®|eam¢KFcTrﬂ_thsmwwnthwnqu|Ea§|}d 7@?@- ngz
aanac - NES Bl PGSR0 ook BPeretd nar B e ke e Lo
AANAH 82( - NEspdretiorvAQLiitdrld phalRecéRiddly Aecdbtable salts include acid addition

salts which may, for example, be formed by reacting the drug compound with

I D
I D
I D
| D

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.

10

“CRHR2 peptide agonist” means a peptide or derivative thereof that

exhibits agonist activity towards corticotrophin releasing hormone receptor
type 2 (CRHR2). Preferably a CRHR2 peptide agonist is a stresscopin
derivative or variant that can also exhibit activity towards corticotrophin

15  releasing hormone receptor type 1 (CRHR1). A CRHR2 peptide agonist
generally is a selective CRHR2 agonist with less activity towards CRHR1.
Selectivity towards a receptor hereby refers to the potency of a peptide to
induce an activity response in the receptor that the peptide is selective
towards in comparison to other receptors, in which the peptide might also

20 induce activity, but with less potency. The definition of a CRHR2 peptide
agonist is not limited to agonist, but can also include partial agonists. The
CRHR1 and CRHR2 activity of a CRHR2 peptide agonist can for instance be
assessed in an adenosine 3’,5'-cyclic monophosphate (CAMP) assay.

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

“Therapeutically effective amount” means that amount of compound
that elicits the biological or medicinal response in a tissue system, animal or
human, that is being sought by a researcher, veterinarian, medical doctor, or

30 other clinician, which includes therapeutic alleviation of the symptoms of the

disease or disorder being treated and prophylactic.

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

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

12



SLDVP TNI MN LLFNI AKAKN LRAQA AANAH LC(- NES- PEG) AQ -NH2 SEQ I D NO 91 TKFTL
SLDVP TNI NI N LLFNI  AKAKN LRAQA AANAH LNC(-NES-PEG Q -NH2 SEQ I D NG 92 TKFTL
SLDVP TNIWRNI 2010/ISBIIAKAKN LRAQA AANAH LIMAC( - NES- PEG) | - NH2 PEEQ@SROIMNG298 TKFTL
SLDVP TNI WN LLFNI AKAKN LRAQA AANAH LMAQC(- NES- PEG) -NH2 SEQ I D NO 94 Tabl e

uei i anbORGESR BT SHOR a G o AREPLRIohe SYAPIGTRR B SYRFTL SLDve -
TNEMN- AANGokdQr-ddritioh ihe AN N rb Afthe HESa § BEe MBRAR) (e SERHEPVNG 95 TKFTL
SLDVP TNI NI N AANAH LMAQ - NH2 LLFNI AKAKN LRC(- NES- PEG MA5000) QA SEQ | D

NO: 96 TKFNdicsiten/refeds kp fpenastof treadhigo- NH2 LLFNI AKAKN LRC( - NES- PEG
MAL2000) QA SEQ | D NO 97 TKFTL SLDVP TNI NI N AANAH LMAQ - NH2 LLFNI AKAKN
LRC( - NES- PEG MA20000) QA SEQ I D NO 82 TKFTL SLDVP TNI MN MA20000) QA AANAH
LLFNI AKASHmpé@hddR2 LRC( - NES- PEG NEMa SEQ | D NO: 98 TKFTL SLDVP TNININ
AANAH LMAQ - NH2 LLFNI AKAKN LRC(- NES- PEG MABO000) QA SEQ | D NO 99 TKFTL
SLDVP TNI NI N AANAH LMAQ - NH2 LLFNI AKAKN LRC(- NES- PEG MM0000) QA SEQ I D

NO 100 TETL SkENR T M BRAFHERA QN ANABN oA a0 - 2

LRC( - NES- PEG
modifications thereof. Compounds of the present invention also include novel

and selective CRHR2 agonist peptides and modifications thereof.

10

Furthermore, compounds of the present invention refer to peptidic

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

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

20 similar physical and chemical properties.

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

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

30

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

and spatial or steric interference considerations such that the desired

13



| D NO 101 TKFTL SLDVP TNI MN AANAH LMAQ - NH2 LLFNI AKAKN LRC( - I A- PEG
MA20000) QA SEQ I D NO 102 TKFTL SLDVP TNI MN AANAH LMAQ - NH2 LLFNI  AKAKN
LAC( - | A- REG2MMBBE0) QA SEQ | D NO 103 TKFTL SLDVP TNl MN ARANAIS200886327NH2
LLFNI AKAKN LAC(-1 A- PEG MMO0000) QA SEQ I D NO 104 TKFTL SLDVP TC(-1 A- PEG

MA20000) I LLF AANAH H2 SE TL SLDVP
TNI NI N Bﬁﬁif&qﬁﬁ%@vﬁmﬁ L‘Lh@gcﬁﬁl\l rP/?t'l‘-'SEé’ %%61'5 RO 106
5aNES- PEGd¥giMegdoubl e- ended | i near PEG with an N- Et hyl mal ei m de cap at the

non- |inked end of the PEG chain. Table 5: CRHR2 peptide agonists with
shortened am no acid (aa) sequence conpared to peptide of SEQ ID NO 1 TKFTL

N P A kARG GRS RS s i 98 qshely Ageery

FI NLLFS NI aKihekDlLten iRNVAAS pidrlidiééed Télbiésii?taao 1 Thé\faalife Ighdd/oPTNI M NLLFN
| AKAK NLRAIa AAANA HLMAQ | - NH2 36aa SEQ | 109 SLDVP TNINN LLFNI AKAKN
LRAQA AANAPKGrNROefRIghIBseciatse or ﬁ@at@deDVFQ'WCNI‘@ PERiidesioRianalinQAA

AQ b SAPERES R T SE TIER Q qEnC et Breiern

about 20 kDa. Optionally, the number of reactive groups can be more than
one, with one reactive group being preferable.
10

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

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

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

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

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

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

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

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

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

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

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

14



AKNLR AQAAA NAHLM AQ -NH2 h-UON3 SEQ I D NO 116 10
of the present invention also include a m xture of stereoisoners, or each
pure or SWODWISBEP|y pure isonmer. For exanple, the pre®€mtUseeapoizid nay

optionally have one or nore asym‘retri c cent ers at a carbon atom cont ai ni ng

Drug conpounds

any one subghriteRt s ha et ehG ENG CoMe e R it Sl ittt b9 m of 4
enant | Omer of - ST et TR LT SrARY LRAGE BAGHEE Dlimocy h"" IR TR g conpoun
cont ai ns a—doubte—bond,—the present—conpouna ey exi st the—form of

geonetric isomerism(cis-conpound, trans-conpound), and when the present
conpound contai ns an unsaturated bond such as car bonyl then the present
conmpound may exist in the formof a tautomer, the present compound
al so incl 4@ !9?h@)é%VﬁB@'hté?fsStr&SSﬁoF?fﬂWQF'@et\’\H@r@tﬁthYH?Héc'Qmﬂﬁ(NES)onpound in
the form tFacGivegtewd c i xt ure, enantioner or di astereonmer my be used in

t he proge¥Ses FLEYE giNaka Ay tAFE K riedehtArdamIdaad (- MNARen't hEEPrids Bat42clonpound
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The termvector refers to a nucleic acid nol ecule capabl e of
nucleic acid to whidkch it has been |inked. An

S5transporting anot her
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5 Additional elements of the cassette may include enhancers and, if genom c
DNA is used as the structural gene, introns with functional splice donor
and accepvoroyVase®0 I n addition to a pronoter sequence, PCHAIS2009/06323¢ on

cassette may also 10contain a transcrlptlon ternmination regi on downstream
Of th ol ANt +t Arm At A Thn
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sequents S JPUNE 20> BRI T LRAJAE nattc (Ths BEG DMEh 1166 T TR U I KET &I

ge”es_TﬁﬁtﬂsﬁﬁgﬂﬁhﬂﬁwLEﬂH@%kAwWWﬁAQNHQMA# CYITEESYEES) PR ST S#l t EE 1P0: 50
expr essken, kM BUKRNYOLL & IOEk PROKRAYOELG It [ SiEkEad nb L ale [@ED T/Yobe Uised.
Exenpl agyribacier radvineXPasS Skl YRCI20EANArN ClidIORE Pl asib 0SuSUGREASID No: 92
pBR322 rb@s e dr.pirasnings 1.1 pSKExAETRAZD, rand f.us] GRESXBEESSHON [Sysi amsosach as
GST andximcZiovexanpivesiofl mmarmallraR exypbe ssigon -vectrees-NEncl| wde, 1reng: 94 20
pCDMB (Seed, 1987, Nature, 329:840) and pMI2PC (Kaufrman et al., 1987, EMBO
J., 6:187-195). Commercially avail able manmal i an expressi on vectors which
can be suitable for reconbi nant expression of peptides of the invention

incl ude, fap X584 Ratcd 99 ORLRY pcDNA4
(e ongdaie oo nrﬁi Wi i T
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37565) . BOxrrn sipdeprinperiags ey aksonbe-mdded 2booyecorbonantiopsot ¢ins to
provi de cemveniexdi-net hods of isolation, e.qg., c- nmyc, |henoglutinin
(HA) - t ag| TEETH sLYag TN TRl LOSE bKATd ARC pRNDS eife, MAZSYO G dRag,SEOr Imanbi 8FLAG t ag,
and ot hers2Eiabliddl B4 n the art Expression vegtors containifng

regulat0'VK%ﬁeﬁ@%ﬁSTﬁﬂ@hﬁé@%aﬁ&%@ﬁeRQVﬁﬁgéﬁanvfbe used SEA BuRarfot il c
expr essi pHVIAI0P HpAs ARBAI LMAGN/AR: vectars papillona virug vectors, and
vectors 8??%8%0%%@5%@% B W%%‘EétﬁEﬁe\MW%m@?(é%pl §F9 @J%af%ﬁoti c

vectors ﬂ“gmp”% ROYPRY AP MO A PIRGS r TRasuoYE 15 HOSVE,
and any EE&& Dfﬁr‘ovmng expr essi on of "pro e NS uré Puyhe ITection of
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pronot er | sRANdLAS) JEBAKMLY LiAHTOKH VI I US pronDter, Rous sarncoma virus pronoter,
pol yhedr Mz PILOBDHEN TN O OLRAT AR ORDT-ERSPEN Wy 08h T &CT I[\68oT OF NEXT2E$si on in
eukaryot | envel b8ao1-NH,  Sone expressi on systens have nmarkers that provide

gene anp| rkrmatiorp, TS LRRIINEARKC LRG (tThyrrcdMng ok nzse,| seggronycias B
phosphot [ &ngfied@SE ~Nand di hydrofol ate reductase. Alternatively, high yield
15expr essitBitis é@@h§N¥WﬂLPﬁVbBW&@bL§EhéAaﬁﬁﬂMW4%@9i@h aréQals §osti4t abl e,

such as uldP¥HE & Hclovirus vector in insect cells witlh a sequence

encodi ng %@nﬁ%%’ E?Péés%‘%fwﬂ%%)ﬁf ?“é’i\b Laﬂﬁfef*@% LRi¥ect iS5R O NPHEPS
pol yhedr By TOhnethar—Streng-haey 3 o0 %’Doﬁé-%%m s that
can be |1g£gﬁg I@msfgﬁp55|on vectors a so |nc ude a replrcon that

funct i onS—TTmT ENEDPEG NEVITEODIE Hd%‘hdéﬁr Pr’%ts bvifhéﬂﬁN‘EtHyﬁﬁdle?mfaé'%% Athd ¥R t
selectlon“@£d3@§&@mgﬁE 3t har reconbl nant plasm ds uni que
restriction sites in nonessentlal regi ons of the plasmd to all ow
controlled insertion of eukaryotic sequences. The particular antibiotic

r esi st ancéabln®d: QBHRY/ pepticebganists Wittoahortenathayinceatid {amcsequemes known in
the art. Compprexker yeptide cid®ii@1DaNOny be chosen such that they do not

i nt er flerxeTd $1lvve M IMe pliiFgat AkeAN ofRADR A ADNA iMaceukiarnyoidae cpbig IDifo:necessary
or desi¥rFgds KWEWINIMNANSNEs tHAGHL rRdOhd dSAHRWAPE-Nised t Wapr oddite Ibakd:@pv al ,
30mamuElLsah, VRFSaNLOF N IAEa HNLER| JAARY falgMp HHENBx pr ess3 1aar gpSEUSAt¥G:188 |of a
SCP mi |etLPE PTNAY AH-LAY el AR AV IRAR | A4PEY HidPAg dFandand $%ehn| efiedD XGidR% as
sel ect i VB BEMYi tLENT SRR t IRAQH VA P hdEs as al aam 588% 3PN :ddP ym
chro fWNPEMMNEMNIWAKNkrﬁAQ (ZNRHT MBOTENH, (o 34aa L SEQ AR NOSIIL L ¢

eukar yigtiee ghHLh, SPNTRE VLR AORAR NIRRT AOT W e or r qet B heEq gDNALLZ 1
LS DUDTN T TINGL TP ARNLR “AofAd JHLH o Pty ToR N DR TR NG TR

teChni gaesS \occ, €= u — o t+Soh—19+ 9 oatt— 1oz, o547 SO L, rtiss
& Curtiss, Methods in Enzynol ogy, 101:347- 362) 5Any of the knomn
procedures suitable for introducing foreign nucl eotide sequences into host
cells may be used to introduce the expression vector. These include the use
of reagents such as Superfect (Q agen), |iposones, calcium phosphate
transfection, polybrene, protoplast fusion, electroporation,

m croi njection, plasmd vectors, viral vectors, biolistic particle
acceleration (the 10 Gene @Qun), or any dtther known net hods for introducing
cl oned genom c DNA, cDNA, synthetic DNA or other foreign genetic nmaterial
into a host cell (see, e. g., Sanbrook et al., supra). The particular
genetlc englneerlng procedure selected shoul d be capable of successfully




that the resultant amoni um sul fate concentration is between 20-30% to
30precipitate the nost hydrophobic of proteins. The precipitate is then
di scar dedwQuplogssdshe protein of interest i s hydrophobi ®CTASAQMBEMA UM
sulfate is added to the supernatant to a concentration known to precipitate

the protein of jnterest. The_preci biliz buffer and
the xcess sal Priy EnEpainds o Hietissenflbanten 85045AHES e bl fhr ough
di al ysis @fer&b.aémbtrg Qir'éé@h pdr8er slﬁB@t‘é{Htlﬁlﬁ}b@@SiséﬂﬁéTr Fel ¥xSpROldi | ity of

proteins, such as cold ethanol precipitation, may be used to fractionate
conpl ex pptﬁS@mhcwmppunégnasaomtmaﬂamae@m @smefe a%wnatatrmncmtermaﬁ dication

sotat i Eerplra R Eatnding By Bhe Shotiifieht o BtrelF o RRR(ipdY ABwi 't ra | on
throudgh nexiet e foim &f Ehantdrhepor eiaster€orhbprorexmmli® théresforwpeen M | | i por e

m::rrbranes%:‘h As a first step, the protein mxture is ultra-filtered through
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filtrate, CaROWhdNGN 1N RIESCRESPTRRINGE rﬁ%’ﬂé@‘?
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chem cal nodifications, such as nmal ei mde cappi ng, polyethylene glycol

( PEG 20asmmmpomdm thef focataf@nracaoye atixtorg, exlakyibateron, esterificati on,

d amidif d tur al | tide. n
Wi e 1 Hebfuedher il BE S5 ot e ool ofiar o bR BRRL o1 Them ca
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5, 554, 728, 6, 869, 932, 6, 828, 401, 6,673,580, 6,552,170, 6,420,339, U S. Pat.
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i nventi vecoepbude itcided as irifhrasieaiad 8bechyarae; Bbhate oﬁp@? mieeptisihe
nodi fication procedures may be perforned on isolated purified peptide or,

as in thethei8ef of solid-phase synthesis, may be perforned during the
synt hesi s procedure. Such procedures are reviewed in Ray et al., Nature
Bi ot echnol ogy, 1993, vol. 11, pp. 64 -70; Cottinghamet al., Nature

Bi ot echnol ogy, F2fibérmore, suit&hle mioug 8Grhpoudds aré\#icsle that ekerf aladalr e

Bi ot e | . 20086, | . 24, .. 1241 - .12 U S. Pat
D006, B 6 pRTiblgOieRL e, PraSYSRIRSToR, Bl LA bt bo B R iR

| nter nedi gi € jh 'tﬁl{éés?e bhétal §6ﬁnrH§t‘?5ﬁ8n 1 afBt fEnspGt REME Go5tIMtedtiddfG moi ety.
Such |inkers convey mnimal 1 nmunogenicity and toxicity to the host.
Exanpl es trAckwitih shiivek dine dmaglee‘ofmarp)dewafeaeﬁdnmrtheaformujatldnsmco&c!m@ vol .

1(8), pp.,.352-356. 10 rtai,n _enbodinents, the in on_1s
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at its carboxy termnus and a internediate [inker conjugated to the

cyst e?he h@&’ﬂ%&]@f@t'e@ﬁsﬁq\fﬁbﬁ heeref the 15 anino acid sequence of SEQ ID
NG 29. In certain enbodi nents, the internediate |inker is

N- et hyl succinimde. In furt her enbodi ments the intermediate Iinker may be
vi nyl sul ghatitesis Réutes & Pweifloadiorent s, the internediate |inker may be
acetam de. In certain enbodi ments, the internediate |inker may be

ort hopyridyl disulfide. In further enbodinents, the invention is

directed towar " no acid
sequence s sel Y SHRCH 9%&@%%%@%@8@%9‘?%@8%.%4&?%5 g 0 arm nus
an N-31 hyfreoccelhilan deteriahkeotheocpoizaiedting ptdieins fine tme celeor tsseieat posi ti on
28 of SEQ ID ein he cinimde linker.is _ also bound
Co a PEG ROMEEYTON WHIGT 118 PedisusiRRiead 2110 SotEt U ERATAY JR6 he PEG
noi ety mayr frRéeRaf b@&?&ﬂgbr%tﬂ@%hte?méélgl\ﬁh&pth'é%ptb@ |§%héﬁ1‘|dbll?”b0d' ment s,
the mass of the PEG is about 20 kDa. In preferred enbodi nents, "the CRHR2
pepti de agwﬁhssnzednﬁpr%emlqamohemetm ISEapst@wMya‘zee)of @Qlarmnalenabz I n
certain 3Q_enb nent s certa t her
erbodi menfa i eeGraraloh STplR ha' el thab fidh Aol Blied) "The pec
mass is about 20 kDa. In certain enbodinents, the PEGis nass about 30 Da.
In certain enbodi nents, the PEG nass is Hbout 40 kDa. In certain

enbodi nents, the PEG nmass is about 80 kDa. In certain enbodi nents, the PEG
noiety is linear. In other enbodinents, the PEG noiety is branched. PEG
rml etl es my be synt he5| zed accor ding to net hods knovvn to one of or d| nary
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active product of nmetabolismin the body of the conpound or salt thereof.
Prodrugs and active netabolites of a conpound may be determ ned using
routi ne twornicps@woknown or available in the art. See, @CFUS2W8/06327¢ ni , et
al., J 25 Med Chem 1997, 40, 2011-2016; Shan, et al., J Pharm Sci. 1997,
86(7), 763-467; Bagsha Dr Dev_Res. 1995, 34 0-230; Bodor, Adv Drug
Res. | 195420%s Or SHNSPIEIeTablitd et € YG0TGTF DR TeiPbM S5 Of BPLBOTRr  r ess,

1985) ; angréféfaWﬂ%%?'cﬁEv@éi@ht&%?'d&@ém%tiﬁb prétafisugs, Drug Design and
Devel opnment (Krogsgaard-Larsen, et al., eds., Harwood Academ c
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phar meg eutilege rﬂ@dﬁnﬁﬁiet.g?.(,)ﬁﬁlturé rab@iurReésaritingdesP ardirt alssutPIwrdrses an
effective anmount of at | east one conmpound in accor dance with the invention.
In some efsbaipeigrably Qeo, g &vieRdBORS Rrgferablypd i tar ygt Bwe Prefesally 10pept i de

havi ng t hesam ' hyaf - szpﬁ'o ein the
pepti de cir{’gfﬁge g&mt@%ﬂeﬂigﬁ%{é@ﬁer%H%Gﬁﬁggﬁé}epﬁt egwg%qrrpri ses a
N- et hyl subgichemichk# sgnthese, itris debstankalty aéé at bieemtoal prexzucy@s @iriotheresi due at
position 28, wherein said Ii%ksr is also linked to a PEG ie.tg PEG

moi et es SPeMYLSderilkilg Snparaier framp cRBINGH! PIRGUWSRrS M PiheySigaIcals

char afg er ysdtiges invbRaCi inagdid 4 I or ﬁ&;}@ 3%\9’0 ont ai ni ng one or
nor e T{? nkgfattr?gié:ar%i es u@etgéts ﬁ!bh%%hsl?fﬁgé E%"etlrg 'tQ e pe tli de hgubstrate. In
certai n ppesparatiehsofiibdipeptide havhadegseiainddbatit 3086, ros poekeranly 266,33 d

linkers. In certain.e i ments, the armaceutical, conposi.ti nprising
20"t he. PEESOEBEE Grahly T Ddnhatoh TR Tl b’ Ve TR Hieye ot bet ween
about 2 k iQHt ical Fdoré Br 5@@?’ thertthen PR EpIRE Y mass i's
about 2 k@{ ét?/n\ﬁ?grt)hgﬁr)cﬂe@r{?gggi ﬂ?rreeﬁtgsgoa? Ee@PE Haﬁgés]bi se ab%?Jt 5 g%tladg I'n
certain efboéereshts, the PEG nass is about 12 kDa. In certain enbodinents,
the PEG mass is about 20 kDa. In certain enbodi nents, the 25 PEG nass is
about 30 kDa. In certain enbodinents, the PEG mass is about 40 kDa. In
certain enbodi nents, the PEG nmass is about 80 kDa. Such conpositions may
further conprise a pharnmaceutically acceptabl e excipient. The disclosure
al so pr ovREEeMbBHBSredeetion i ncl udi ng phar maceutical 30 conpositions)
conprising a conmpound or derivatives described herein, and one or nore of
phar maceutically acceptable carrier, excipient, and diluent. In certain
enbodi ments of the invention, a conposition may al so contain mnor anmounts

f i Sifyi Nt H bufferi . ifi
of ek ing or BTulsl LA 2aent ey o RO e ng aente A pugpecifle
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conposi tion conprises a therapeutically or prophylactically effective
anount of isssulstediaty sepackded Jram oefrde ©f nublett ded enolecdine withodifiering a
conmpound qr derivative of t invention.that wll be therapeutically or

ot ophy! achreT s dapiiaRion ERROHEUSE et iR el EirelPG BRI S Y

t echni quesclUREEDNAL YeRbMREDNYE RINR UM E aftli-8eHSs RNAepréfarrggr e detail in

bel ow sections. In certain enbodinents of the invention, a conposition may
al so €ont BPNHClePLBes pracpbtamest fspni biclegicaksamelgsiaivedifrem arlnaes the rate
of chem cg| ! - dified peptide of the conposition.

Sui t abl e g%%ﬁ???@@?ééﬁﬁ%ﬁ%%@?%Bg? are not 10limted to, antioxidants, such
as ascorbic acid, pH buffers, or salt buffers. The pharmaceuti cal

conpositions can be in Ztg%/ formsuitable for adm nistration to a subject,
preferably a hYREIPTSMHYRE Used e delivar andiyerageietrRolyRuetiti®sosi ti ons are in
the form i ; i 45 J i apsul es,
pouder s, SnePand e Repide BEARE! PO F RRIIBLAR of Rl o o b
i n padQi cotls mayivield psadigctioorofehe Exaaqéa snRINAwTigrot@osabihefromnetia ncl ude, but

t lipmted to: bl ets: | ets; | es, h ft elasti
gel atin cabEHe cALFRELLSl, BTieSsioh yEERTR eIopS BERETEREMG aBHBRS tor i es;
Of Nt MeNt S plekRdABlIRHBNG BRI hbt fffdd P BBRESpOARANERS RNARHhaGEe, Cr eans;

pl asters; solutions; patches; aerosols (e.g., nasal sprays or inhalers);
gel s; | i quibasapeaggnd amino gcids &b peoduse effieienbiransariptian/teaesiatiost rati on to a

patient, including s ensiqns (e.g. . .agueous or nan . agueous |iqui d
Ctispens! offpctits 17 N RS FopfliPof oBimest YeRaCafh pRBlp BRI RO i ons)
solutions, and elixirs; liquid dosage forns suitable for parenteral
25admi ni stration to a subject; and steril8 solids (e.g., crystalline or
anor phous solids) that can be reconstituted to provide |iquid dosage forns
suitable for parenteral administration to a subject. In a specific

enbodi nent, the subject is a mammal such as a cow, 30horse, sheep, pig,



Active agents nmay be adm nistered through inhalation nmethods. Such nethods
may use dry powder (Johnson K A, Adv Drug Del Rev., 1997, vol. 26(1), pp.
3-15) andwonowdss®el (Sangwan et al ., J Aerosol Med., 2@0T/USe@/063R4€2), pp.
185-195; Int. Pat. Appl. W2002/094342) formul ation techniques. 10 In

nmbodi f t t th ' to th ti
her apeut Ity BT EREIONS Srgain Sorte o dauhe s el samadlieforcor di ng to
t he i nvenph@iridrnadatigH. stered to a subject suffering fromor diagnosed as

havi ng such a di sease, disorder, or condition, such as heart failure,
di abet es, skeletal 15nuscle wasting, and sarcopenia. Additional conditions

car of opr of ect | 120 BTBWeRET e¥ellin s ARGl CHEL Too8buP ARRBIST, activicy
Ther apgut traasporting feotierauerariate torwislos @haefbddrelirmed. van agemprargf the

present invention may be ascertained by routine nethods such as nodeli ng,
dose escaly®§ Qfﬁ/e§qu’d$ @sO|@$qu mhighrefers; tgrascirgiar dgublenstragded C¥NA

20consi de ro i stration
or drug d q%tplvgfrby\?\lﬁtéhe ar rraco ‘.\ﬁgwgé‘%ﬁl ﬁ@‘ﬂ%egfnetd ﬁ@hglfeverl Ir)% and

cour se of of haedioswaeuradvaﬂodwhere)m additionali DNA $é§ﬂnemtbjoentbesmpeﬂed ous or

e LT
in thgyr agsb:y érqu‘ré’o"—’@ééEP{Jebg? Ba&%rl Pv&,t?&‘éthaﬁﬁn%g lctetid] BRgROR N-r el ative

active agent per kg of s ect”s body wei m nut e, “preferably about
0.2 ng/ kgremlination abdlﬂplmaigna@mmhan \@Ct@‘q)u Oﬁharnitelcyorahje@t s jig/ kg to

bout 32 kg, dai | In th i t
i ot onePERE™ RamTialal veBRroRE dfleardet il the BePRaRiotH RS Gosage
units (e. gpon lﬁ\tf%du'l':haw itd Bhe hescelRand ey é?b‘f@ﬁl'iﬁa‘fe@bldﬂ@rwm e For a

70-kg human, an illustrative range for a suitable dosage amount is from
about 1 4h@&ty9Q@%oMOFQOY@A aalstalnw@quy %@é%ﬁ@@ﬁwtﬁﬁ'ltaie@aﬁab@ afsed as an

aI terpate t, the
{%epghg%ﬂgqhﬁl r%%@%&%%ﬁﬁ)t E%H\Ahggﬁr&é% bﬁ@@? %@% de |inker

bl ndi ng aoP&itpin edvovibizéIBNACetsiqays hedyise mepiedform aff presshitison 28 of the

pepti de sequence, is adm nistered at a dose of 101, 1g/ kg by bol us

subcut aneﬁﬂ@rﬂa’ﬁw%’t pHeriferms phyedons. sHCthas irehwacers. (qu“;ep #@jigBncy of this

dosage sh o] I n the

t her apeut ?%*9%32%2&??&'“‘%@5 R o e A R,

Once | rrpr sme/eeequ|‘¢ﬂlemtrfe|npiaadmsama)sbeisekwm byltrsoardisan asrsuitabld for te has

occur t he se may be adjusted for preventative or maintenance

10tr rremt q%fu%‘?carrpl e, the dosage or the frequency of adm nistration, or

both, may be reduced as a function of the synptons, to a level at which the

desired therapeutic or prophylactic effect is maintained. If synptons have

been al | evi at ed hast aell agfpraofor @ aek thadwentaing sd2Nemioleaylecstee onkat i ents may,

however re.inte ent atrrent on @A, lgng-term basi s an 15
Cocur renckSaPt B TGRSR hiS8'cel (FRBRMES MR kS he Bt A B TS

admi ni st engsk deNl thanbdritainsahe MNA nislecde endogefblisly opladkeeemdridnt hast I ve
agents as part of a treatnent imen. In certain enbodi nents, the conpound
i s ad?B ni Selbr memxaample &f aZmﬁéﬁ@[(ﬂrSr@necpquﬁnt hest cellbwbighda@ QQH thak

adm o St bl PReRl AR RS O TR Eci B B PL AR D AR R BOANGH |1 one
enbodi nent’,” tHeé one ~or m)reo ogl €alty active ‘agents are

admi ni st ehad bbenttfrahs&amdoﬂmaemgmddes\NAqmﬁm@smh exogeériduseDNAMEUNd as
descri bed herein. In another enbodi ment, the one or_nore other biologically
active agPfes '@F@U&&%'?ﬁ'g?@%ﬁeu me&n%n@eﬁa@s@@%ﬁ%w%@ﬁymﬁpos' tion

with a co t e€nmbodi ment ,

t he one orBB(?Me ref’!??]gr b| 0 gﬁ. ca Ld?%gbfbv@&%ﬁeﬁlﬁgﬂﬁaﬁ%hgg mﬂ;]nl stered to the
subj €80 bygenhdrmesariee cell.dirf pmkeruotewands/eefstsafbrie)dasmpla,ttheremgenbuse used to
adm ni ste he c oun 30l n_anot her odi nent,, the co

2 ni st PR PSR TRINEG/ D 81 REROTARSRRAN 0P Eo ASGF BPBHE T F educi ng
risk or tFéé?Jte'cf‘H) @u@yéﬂ.@aaﬁscws@éug'tﬁa%ﬁﬁme%mwéctea ceRnPesé i ons t hat
reduce the risk or treat cardiovascul ar disease include, but are not
limted twhlczimme emgleammw haa@enom,e latagraheﬁrlotetibaczhrrar@eaome SO

anti - pl at i by ents, thropbolytics reduci ng
Sgent o, el FifsTed kv BBl sels BRPbA eal FhraIRe Shafap; ik,

i nhi bi tors gl ycoprotein IIb/Il I a receptor i nhibitors and direct thronmbin

i nhi bitors. Exanples of agents that can 1 adninistered in 5conbination

wi th the conpound as described herein include bivalirudin, hirudin,

hi rugen, Angiomax, agatroban, PPACK, thronbin aptaners, aspirin, GPlIIb/Illa
inhibitors (e.g., Integrelin), P2Y12 i nhi bitors, th| enopyrl d| ne,
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on a Summt APS (Dionex, CA US A) HPLC fit wth a Vydac C18 300
Angstrom (10X250 mm G ace Davison, IL, US. A) colum using the WO
2010/ 053990RCIVIIBR009/ 063276 fol | owi ng prot ocol shown i RCTASR@IB632E0d
Fractions were coll ected, analyzed by HPLC, and the pure fractl ons pool ed

d | h d ble 6 18 X25
Ao Vet st s, 5‘*1%5&%%@@@@/5“9%& Ot e Y A RSy ol ke o v
(1) 214 npnmed 8) cldBBs @Bh?n@éd of aQpUBION oF BHu gfhté}%nmd@na@ﬁgqné (9B) at

time: 4.000 mn 0.0%40.000 mn 100.0% 60.000 mn 100.0% 62.000 mn 0.0%

75. 000 mi axeg@wustDERapCwng: reiajtie garansation Hgslls gerived Fﬁrqmba@m@eam' de- PEG

101 odoaceralrpaeotindh @S pielnct 8! (Mo fetereiot BorB et bbti one
al kal imie péll widt s ogpdblelef efabREGIVRN NV for srartyegenaratiynigd.ei ne nodi fi cation
as an exclusive reaction as shown in Schene 2. The cysteine thiol acted as

a sel ecti ecppIbinanihost eallsnmanoer rokenetic on sekaryetigenpiadingmrCteda ul t i ng

5010/ 0530 S4BT tssblioR B AL AR SR s Ypast M@ GAR!diRh as'cul s
TKFTLSLDVBﬁ'NhMNhLEtNPlMAMMbIﬁ@QmNAMldedeem diégit SEQ irRelbcdB) such as

H3 H2 CH2 CO) nH2 CH2 CH2 H2 d 0
TKIC::'(I?I(_SLDV %&@mm@i“ y Nerta) 'ﬁi&@lgeptl e”éo'”a%t hOSfSeﬁrﬂézﬁrﬂotcom cal
flaskqig 25?|H§St Ethég aPi®lar slubﬁecﬁ%llodut%%d tdjﬁeodroﬁtgt%bppl}@n%a g%ﬁg I nto

t he same (6.82" mol 1.2 eq, 95% a PEG 20 i cetam de
(Lot No. N/3EIP3 ceﬁdé’abtycuwmpbmawel Ce?l{’t&lh F?mdlf(mms(cenmccuam added. 10niL of
wat er was added and the,.s

i d
ool vagstee il GetdiBu0s Blie g shéD R I o lifier s cor uti on

pH of aboyicBpgenfirhay ndt b8 identical t%och ARehtet baf aastl igtemaedritenoved and
anal yzed by reverseé tghase HPLC usin henonmenex C6- phenyl colum with

0. 1% TFA Bedralvded wmitaindbesogeatas ther msanpl e showed near conplete reaction
after @ hours (FIG 1A). The reaction 15 mixture was purified directly by
HPLC u5| ng a Phenomenex C6 phenyl 10 x 150 nm colum. Eluents for

purification wiuetrBtivdvdétoryat e me@br&(l%emmws@ tndhﬁde spdkificallyA wat er .
Purifications were in sanple batches of 2-3nlL )b Purl f| ed fractions
etyee

wer e conbfRSIENEA @XPIRSSIAN $yaieME that aj@wmbeo%mt%g OFIDé\b‘k ﬁl lized
lid I
)P B P el 1

of the firnal produ tte or mass
spect r oscbpcteriariavgrigtsateFtels. NYmetus (aamnggectms gxhe kobwh e thoesgy| at ed

o D KIS I8 ATt BB S Salechora OPRG ApBTRAS iy HectbbimBtHA e pear ed

V\/n t d th
Elil-SE?hvl 'naﬁgllﬂ/n%gﬁﬁ% #idhh! Fo?oﬁ%@f@%tﬁbl‘eefgﬁgyéléﬁ 's?é‘tgﬁisp@?@%’cewslm 2.0 mg (-

0. 44 nnol prakarydie qmbeulemryom\c Q@IW da gsoha@tars ﬂ16 and M.oflderiatis@t| owed by

por ye hy! 8hel 9901 HeiFefar GRRIEA EafM Aokt Y8l FE3 RS frpunt s shown

in Table 7. Schene 3 15 PEG reagent O CHZO (CHZCHZO)n CH2 CH2 CH2NHCCH2CH2- N
SH TKFTLSLDVPTNI MNLLFNI AKAKNL RCQAAANAHLMAQ | - am de (SEQ I D No: 29)
CH20-2%H2CH20) In mmwﬂ%' axpression of gglanepeggneler NYSEO | D No: 82)

R R Sy A
NOF Cor p. sé‘@m@dcegcd\dﬁesp@mdumto[tﬁg]mihieticaatre%sSbLNBIﬂe@H&Iérs)eqNEﬂ@éwVA

preferably subcloned into an expression vector that contains a strong

promoter to direct transcription, a transcription/translation terminator, and if for

30 a nucleic acid encoding a protein, a ribosome binding site for translational

initiation. Suitable bacterial promoters are known in the art and are described,

e.g., by Sambrook et al., (1989), MOLECULAR CLONING: A LABORATORY MANUAL,

Second Edition, Cold Spring Harbor Laboratory, Cold Spring Harbor, New

York and Macrides, 1996, Microbiol. Rev. 60(3):512-38. Bacterial expression

20



1.0 ng (0.49 nMWbl) Linear 5 SUNBRI GHT(r) MEe-O50VMA 2.0 ng (0.49 nMol) Linear
12 SUNBRI GHTO ME-120MA 6.0 g (0.49 nMdl) Linear 20 SUNBRI GHTO ME- 200VA

10. 0 ng (WO2910M9849) Li near 30 SUNBRI GHT(r) Me-300MA 15. BCR/SC@®IAE32AMDI| )

Li near 40 SUNBRI GHT(r) ME-400MA 20.0 rrg (0.49 nhwol) Branched 80

SUNBRI GHT% %te 2f S800NA gO %%fq@c v c<)> L rgt e Ecrllldeld {m de 20

SUNBRI GHTEYJ'CHE-"9h K CESHI VSIS CoPIN Proteydisgiose thﬁxtures ver e
purified presanbifhtioNdre (a%m%m @é% B. s Bad’ﬂscsﬁ'énd\ﬁtahn@néﬁ%“ ni 5u

C6- phenyl 110 Angstrom (10X100 enonenex, A.) columm using the

prot ocol (falvaet al.8198%Kbens 2@02291‘335111«7“@&6&@?1@&8'@&9&% Naures 3pR&AH 110

Angstrom 1% TFA with
80%Acet on%%x %@@%@\?&%%% Oifiysg%[}] %&?@3“%@5’&‘[5”3&800 m/mn at

0. 000 g1 nEGkadiotiolexpfddsicrt syistems fo2maltmalian @el&"tgé@stOQﬁd mgecl Ge®o 45. 000
mn 100.0% 52.000 mn 100.0% 54. 000 m n 0.0% 60. 000 mn End Exanple 5:
CRHR2 andamwmﬁbmesﬁrtABQ@F?@JFQCQYN‘WM@%W@'GUG In eXRMRIRAR2 and CRHRL
agoni st a f i nes of

SK- N- MC ( Lﬁrtrjyrq rﬁ%ﬁtfrsb as%?r%(;’ ce ;?’rgg‘?rﬁgﬁxg {eogﬁgeg Ha%? ﬁ)v'ir[] rﬁ/g?tdtrhe human CRHR2
or human 6G&eRivirah vaotoacmmnademe-adsodatedywdctar, opaophogipdiaktetofcAMP) assay.
h-SCP (SEQ ID NG 1) was 10 equipotent with h-UCN2 (SEQ I D NO 115) in this
assay and shown to be the nost sel ectlve CRHR2 agonist in the CRH fam |y
(MG@). The AQRBRIHENIER 1baGlRlghUodRHcR DRI ICFholRBON was 0.4
nM  Human CRHR1 (accessi on nunber” X72304) or CRHR2 (accession 15 nunber
U34587) vxmeeblodmgem‘ RNA@ohDBrEBe1b Zribalexiparsosiotion v atganearnfiirosmatbrsy

oy et S bR, A D 6 e BB BB sl R L S,
2 mML-gl %4@@1‘@!@5 fo a¥bgeénuBT INAUM@bﬁ/eériﬁi dlud’ﬂ\é B?’é‘bﬁéénrbéégbea@ no acids,

600 g/ i 18. Cells were grown at 37C in % | s were
pl at ed i npaBeiReincluding ihe eeding regian sheiscpeingdegions saedinN@i(BsdiRnces)

over ht | J n resuspended
aﬁé féwggt(g’gjrfgr?v&d'n&%c%r?ita\g’?\&?l%@ﬁg eWi (gut y{jﬁgt hyl xant hi ne

(I BMX) . Cebfseneisqintronghabareon individieal pegingdgsyraénts Jexen)e@ddig ons rangi ng

froml1l pMto 10 uMor 60 mn at 37 Cel sius. For subsequent  eval uation of

any ant agb@fﬁ%srﬁodeﬁls@ieﬁg'célﬁorﬁ Abrartisulsr RO eRiss itarmbetion SINaES Bn agoni st
response, t u(%}arrn t 10 ,uMfor 20 mn prior to the
addi tion : r@ﬁb%%% t# glr%%G@%ﬁlsﬂ.gj’@:)Er)sE\o i nﬁ?tli% RM, a direct stinmulant of

adenyl ate cycl ase, was used as p05| tive control. The 30 assays were stopped
by t dditi f 0.5, M HC t al t at f 2 hat 4
cor s g ! O pgsinaigtulseca et sretssbnidiane RowhOrBelBRRTRS at | he
CRHRZ, a”réd?ﬁw"e?@él%é{bart %W%@%ﬁﬁ%ﬁu?df%ﬁph&&t U?h %r&nﬁe@% LPﬂl@rﬁaﬁl

ay 56088; )‘/ was

radi oactive as Cata og No
enpl oyed. p&Jitiansd eboetjthsrsame\/dls(caﬂd%frmrtbe |d51|eaereu>gon89@nserlptlcm gladtat tissue

culture d| hes ences,. San e . S. A)...overni at 50, 000
col | el | STEBp g iarp O PERS R uRE R ol STE il At hS i ke «

DMVEM F- 12 apbareatto M@emlsam Stbweritt sobmenarintibh s distaideydarapé hi ne (1 BMX) .
Suspended cells were transferred into a 96-well flash plate coated 10with

sci nt23 | apecamoglatetbwitsowidpss pheidreeteduactiRnpept i des ranging from 1pMto 1
pM for 60 mn, at 37 Celsius. Forskolin at 10 pMwas used as positive
control. After ligand stinulation, cells were |ysed by the addition of 0.5M
HCl and mi xed byadmbomacbtrre)pr@tmaer ftloe e2phas@ton4v€@d>rsma§z contadider to rel ease

intracellular cAVMP into the nedia di a containing rel eased
i ntracel | FRRPCTHAIOP %%Ort@)ﬁ)ﬁ%ﬁ@rﬂ @aswteatr@ecow@ms 3l ferpqdiieril coat ed with

scintilla hi Y,

intracell Ekﬁé@iﬁﬁé@?ﬁgﬁ@@ewﬁ%@&&% @ﬁt@%ﬁ/’}é’s%l&%%‘ n%ﬁ?%&ﬁtsﬂe ant i body.
To geBer apelyausieatiderdhaostroedls. AhiExeraplgnngxpressind.cassett@5ontathspaol es/ m was
et 1 abshOBe SR Bk B8 b e SERHE8 S EBog  ERAIE agoni o
concentra R I Fjd]‘!% n, see
formul a bgilrg%d usi ﬁgﬁtgigﬁggd&ﬁl?gén@jlgd(afg‘rﬂl%gfjb%rgf t vvardeénkllzagﬁgq%g*?a, CA,

U S A ), trengeripti deosasne binding erteSa@@mtsansdﬂimehermmatlon néeded to generate
one-hal f pmaxi mal r.esponse and t he maxi S tote (@) and Hill

ol ope ( n-O P Blsalids B8aTnqd PRl R caind R mLe sREYSIEHA Bed Bl BB rat on
and E is the neasured effect: 30 a [Ar 2% -



[ AEO +[ A]"" WD 2010/ 053990PCT/ US2009/ 063276 For di spl ay purposes the nean
fitted paraneter estimtes were used to generate a single E/[A] curve shown
superi nposeRoIseIe nmean experinmental data. Potency est iPERIUS000O632a¢0Ni St S,
pA50, are expressed as the negative | ogarithm of the m dpoint of each curve

and Iisteg 'kh &hEII’ st andard of 5 rrea uremen éﬁ Nﬂ arithm base
10 of the SEAB Pd {0 g A&y %%‘9(@@%9 %ﬁﬂ%ﬁé‘&e PéO’ESec {3 %PB@) ubt racti on
of the teghcoqum mn%&ﬂew%m&tw&bn hExé Al d&CRc(URfeQ | D NO 1)

7R gt
control pA50 value within the sanme assay batch val ues of the Log
DR val ues ther siggaheeptigesiitaem sigsize plasounoggn aetevateminsulinhend gauiodd SEM val ues

of the h- D 0 0 values. Table
10: CRHR §F%DV§§§588 %{gﬁ‘%@ﬁe h‘gﬁﬁﬁgﬁ%%ﬁ@g%?%‘gfséﬁﬁ‘ﬁﬁﬁL‘%%%ﬁgﬁgKQEK EKQQA =AL
LLDTI -5NHA AGYRdNSESde e ol thd davseftRiy edlidet @thandehs aegppgesormiz h- SCP ( SEQ
I D NO 1) was 15 bl ocked by the selective CRHR2 aén?gonl st,

ant i - sauvBiAis ured /8 StE‘;E(t}JHngR@,l@E‘OW e g seliey donq;r and
concentratj {Rtg{egg%dent manner consi stent wi th surnountabl e conpetitive

ant agoni sm? . The presence of anti- sauvagi ne-30 yi el ded a pA2 val ue
of 7.82 for the conmpound of SEQID NO 1 . 20 TabI e 10 TKFTL SLDVP M NN
LLFNI AKAKN LRAQA AANAH LMAQ non- ani dat -SCP . SEQ | D.NO 113 DDPPL SIDLT
FHLLR TLLEL Al @(&“0 (HSQAUEALS: emie%m FEPS@EeINaY PlAOS|. DVRI G
LLQ L GE%%@W%E% E&.dﬁﬂ%‘rﬁa.rfﬁ‘dﬁ% dd@%ﬁre%%@o# R@Qrd&éraﬁ?@%?té VLSL
ARV- NH2 DVPIG LLQ L L R EQAT NARI SRP SEQ I D NGO 1

Human andprca/tideg)éqmte'fhmant(teereln'aabheThe)tewelnetlosewlon nodebe obtained from of

h- CRHR1 oy, h- CRHR? trant%f ected, SK- N- MC ceh Sfu'gﬂ E_ cAMP.f | ash pl ate assay.
Pepti des W&t PNREDG T PR OTART RAUEACRLNG OFFGRECAR 8698 Yal cul at ed

usi ng nonrﬁdyrwgsbtra@ggoe%mcmﬁéﬂegwgbﬁéé_ concentration-response anal ysis
calculation’in G aphPad Prism The so obtained pA50 values are shown in

Table 11 in addition to literature values. W) 2010/053990 Table 11

LR S O i 8 i PGl

in eukaryotic or prokaryotic cells known in the art may be used. Exemplary

bacterial expression vectors include plasmids such as pBR322-based
plasmids, pSKF, pET23D, and fusion expression systems such as GST and
LacZ. Examples of mammalian expression vectors include, e.g.,

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

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

30

Epitope tags may also be added to recombinant proteins to provide
convenient methods of isolation, e.g., c- myc, hemoglutinin (HA)-tag, 6-His
tag, maltose binding protein, VSV-G tag, or anti-FLAG tag, and others
available in the art.
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1.15 0.19 99.61 3.28 12 CRHRL h-SRP> 7 3 6.34 003 1.61 015 NA 20 CRHR1
h-SRP> 7 3 6.2 004 1.33 017 NA 11 CRHR1L h-SRP> 7 3 6.28 003 1.26 013 NA
17 CRHR1 wWoreNs3®002 002 1.69 018 NA 15 CRHRL h- UCN3 PE€F/US2009/06 2RHR1
h- SCP <5 CRHR2 r-UCN 110.062 9.08 0.05 1.07 0.11 110.5 2.49 12
CRHR2 h-UCN2 9.372 / 9.12 5 8.04 0.05 0.9 0.09 114.7 2.89 16 CRHR2
Expression vectors containing regulatory elements from eukaryotic
viruses may be used in eukaryotic expression vectors, e.g., SV40 vectors,
papilloma virus vectors, and vectors derived from Epstein-Barr virus. Other
5 exemplary eukaryotic vectors include pMSG, pAV009/A+, pMTO10/A+,
pMAMneo 5, baculovirus pDSVE, and any other vector allowing expression of
proteins under the direction of the CMV promoter, SV40 early promoter, SV40
later promoter, metallothionein promoter, murine mammary tumor virus
promoter, Rous sarcoma virus promoter, polyhedrin promoter, or other

10 promoters shown effective for expression in eukaryotic cells.

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

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

strong baculovirus promoters.

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

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

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

chromatography, and immunopurification methods.
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h- UCN39.922 9.26 0.05 1.02 0.11 101.8 2.18 12 CRHR?2 h-SCP- 94 09.41 0.06
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- P 291/05%9985 0.03 1.04 0.06 97.53 1.29 32 CRHRZPHT&BRL@M&Z% 36 0.04
1.39 0.05 116.1 2.59 20 CRHR2 h-SCP- 94 9.39 0.02 1.55 0.12 98.2 1.31 30
CRHR2 h-UCN2 9.372./ 9.12 5 9.22 0.04 0.72 0.05 128.9 2.95 40 CRHR?2 h- SRP-
6o o 0 0n T O ASN S UkERy Ol 19 PIRAY TSRS 3ay b PSHOBTRS 5. 69 0 06

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

5 Any of the known procedures suitable for introducing foreign nucleotide
sequences into host cells may be used to introduce the expression vector.
These include the use of reagents such as Superfect (Qiagen), liposomes,
calcium phosphate transfection, polybrene, protoplast fusion, electroporation,
microinjection, plasmid vectors, viral vectors, biolistic particle acceleration (the

10  Gene Gun), or any other known methods for introducing cloned genomic
DNA, cDNA, synthetic DNA or other foreign genetic material into a host cell
(see, e. g., Sambrook et al., supra). The particular genetic engineering
procedure selected should be capable of successfully introducing at least one
gene into the host cell capable of expressing a mimetic stresscopin RNA,

15 mRNA, cDNA, or gene.

As would be apparent to artisans, for stable transfection of mammalian
cells, depending upon the expression vector and transfection technique used,
only a small fraction of cells may integrate the foreign DNA into their genome.

20 In order to identify and select these integrants, a gene that encodes a
selectable marker (e.g., for resistance to antibiotics) may be introduced into
the host cells along with the gene of interest. Exemplary selectable markers
include those which confer resistance to drugs, such as G-418, puromycin,
geneticin, hygromycin and methotrexate. Cells stably transfected with the

25 introduced nucleic acid can be selected for and identified by drug selection
(e.g., cells that have incorporated the selectable marker gene will survive,
while the other cells die).

A heterologous regulatory element may be inserted into a stable cell
30 line or cloned microorganism, such that it is operatively linked with and
activates expression of endogenous genes, using techniques such as
targeted homologous recombination, e.g., as described in U.S. Patent No.
5,272,071 and International Publication No. WO 91/06667. After the
expression vector is introduced into the cells, the transfected cells are

24



98.56 1.42 36 Data in italic represents potency approxi mations; NA = data
not available due to | ow potency and limted peptide supply; values from
publ i shedwOapw/osed9e obt ai ned with the author's in- hous@CIuseeesb2ee

pepti des used for cAWP stimulation of the follow ng transfected systens: 51

h- CRHR1 or m b transfect CHO- Kl ells (Lew s , 2001,
o of PrearBbbCiTheg LaNe! FSedfipd Gotinall fadeb @l SRk 209
cells, apﬁﬂméhagtréssetﬁiwpépﬂd@m/meﬁ@w&rmrém&ﬁ@@ﬂu@uyﬁg (Hsu, S.Y. et
al ., 2001 . 05-11); 5 m CRHR2b transfeécted HEK-293

pp
cel | s (Bra@ndardtechnicues, lderm)‘@d reipwi ddethodsiof caltringpprobanyotica®ss) . The

effects o r d S ni st activity,
in terms P%%ﬂ@%gglns %](‘?/ %l{b%y % S rgasa?& Et@ r?@ag?ok %?)égtuﬁgé;t ed, since

15r ecarbi Fesshn nqag:scta@Ley@R@e:piAMﬁmLOyL@gl:ﬁg ggoul d be difficult to assay in
the CRHR2 transtected SK-N-MC cel | s. To investigate the peptide

agoni st activity contribution of different am no acids, several nodified

peptides were sy §I terhs epﬁﬁiﬁ%%@lld\’b?E‘g&e%séfﬁﬁﬁ%&ﬁd&?r%d%t& ke

N-term nal sequence. was dissol v er at stock
concent r afreersysteimsihaté sholws tioes edpaahsllnﬁﬁpegelm éxpndsemn(e@&i syragedis in

| _onl ,
on the  dadraserieis \Cobay R AMudiRy GPTat o3 K e 2R 2B ) BHG CHRAMOLS oy but f of
5 10 A%#st@ ('F%ﬁ?arﬁ leg 1. PEQAY B3P 1 b hsﬁB!r'R%s%r ARk RGhest a$K- N- MC

cells, ach eve simlar nmaxi mum responses W thin each experi ment al
repl i cat eMdathengmol.hd983.x10eb39-€4ppnibesesystamB ¢adaQilizD aidet MRINA vary

b dai |
or oo ronear DA TSI 0r BeliP Y At eR el E e st e S e,

conbi ned tepfred p'éph@@'dr@éiﬁ@oﬂ%s‘r@ﬁ&ﬁléc?t@rlyédtéaRNﬁb@ﬂ)&Wn@Féﬁ‘ of the
agoni st concentration-effect curve parameters (F . The pA50 val ues

obt ai ned Brelegiigemrsaitecancrivamiaease Inbm@ﬁiraﬁn@lézum Q@L@@d (SEQ | D NO. 113)

was ro ® e t pepti de
alth%%h Fﬁ]ggén@ nﬁtprﬁ%gﬁoghs %ﬁorg?flﬁgl s'%’?’ﬁ’g‘?ﬁgq M%msg’ﬂ In ogjzé%‘ai'ch t he
parent 40 am no acid h- SCP peptide (SEQ ID NO 1) produced a pA50 val ue of
9.41 0.03. Term nal am dation while inportant for potency is not essential
and a ful Byntnetickxadeeient rati on- 20 effect curve was obtained with the
non- am dat ed peptide with the sanme maxi numresponse as the am dated parent
pepti de. One amno acid deletion (SEQ I D NO 107) had no significant
ef fect in poteReptidéas enlitiedirdhe,invéntion mbg beégirepamd using thieee ( SEQ |1 D

Moot onSei Brese Suihiete leSguenbiaTt dase ses by M Hhiego sk Apol 3?" 3?3' al so

l[isted in I i
No 120, SOER S 1T 240 2B (PRORL, QLS pRpUAR S ARRACAGh RS ey |

agoni st abeifeund; forexample, mﬁhfbaodangzw ettaﬂe(ﬂ%‘t’@)e‘?eptfdeeSymfépmdé@nAere
tested as t ni st hs a concen n -of Jl FI G 5).
Mo of - N RERR8. 20 o TR &itart AR SRY B Bhe R eRpuidge M Blolddy
concentrabhamﬂ@d/ém@tpczg5Ls58néh1§aﬂt|ité1@ Khat ol [Srigedd Pdsisshiees, only had no
det ectable intrinsic efficacy, but also no significant recept or occupancy,

_e. 2 fi Mmgtardam, 1A8R); as well as other referengenivaes Kmvm i eseskilad ivf 4 or

LL‘-DEE one e Sininibr SRR § R IR Ry te BEhERTH, sfht ' o
progr essi wedJebuiouny, BD//@G’W@BG}F’epESIWbISth@I@t lP@@'ee\@ﬁehmudel ebmpasyof five or
nore am ng- acids resulted in conplete | oss of agonist activity and

recept or &OEkiard Il RA841oviHChyS 'Wﬁ@qrﬁﬁe@rh%@ Ry sderenge. ey SesS pr evi ous
t f 2 t al., 2006,
PO, of otk A9EISIRRRA! AT OBONCHE L baLatiog B oot o1 - 2
conse30/edPamﬂem- ¥ol.dl, Serkahepi hOPASI7§ NeureﬁhaHdeit dle Bdxasheadenicdtrieds, n
iti . Tabl SEM nH SEM SEMfl 1 9.41
bo0n 1°1aRiew 9045 No§. (1976)APpRPrAta GrefBeRVe SIPHPE. (@5 Sk 45 18 107 9. 25
0.05 1. 07sfnhasdd Milfod (GAOINkAS Bod8 tox98HweR A0, E06y McOmie,

Protective Groups in Organic Chemistry, Plenum Press, New York, N.Y.
(1973), which is incorporated herein by reference. In general, these synthetic
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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 15Furthernore, the effects of cysteine

mut at i on, wiR2etongBIval ei m de cappi ng, and pegyl ati on on t RETABSRAVMES2ag0NI St
activity was investigated. Control pA50 of h-SCP (SEQ ID NGO 1) varied for

t he various ,assay batches from9.47.to 9.74 with SEM.of 0.03 to O.11.

e e oReaS e IRE Sebl il AN dad! B N aPHdestteRe above
Schenes, gpduitdifte phdta¥tedesitinbSadi@ Fedl@lidera gmihg%pﬁae dhigff.ed in Table 13.
WO 2010/ 053990 PCT/ US2009/ 063276 99 8.94 0.1 0.8 0.12 46 9.43 0.05

0. 04 0. 06Noppaby.either e aminaor carpogylmroupef tee st emiyo aoid resglweds 13 1. 9
0.15 48 gprAbA%e&egSoyoa gﬁit@ol8,68electiveﬁ?re€?h§\§ab9e Bpotecting group. A different,
5 selectively removable protecting group is utilized for amino acids containing a
reactive side group, such as lysine.

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

subsequently added units rather than single amino acid residues.

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

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

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

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

30 conformation.

Solid support synthesis may be achieved with automated protein
synthesizers (Protemist®, CellFree Sciences, Matsuyama Ehime 790-8577,
Japan; Symphony SMPS-110, Rainin, Woburn, MA, U.S.A.; ABI 433A peptide
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0.11 0.07 50 9.48 0.06 -0.01 0.07 51 8.79 0.04 0.68 0.05 52
9.42 0.04 0.05 0.05 53 -7.25 54 9.55 0.04 -0.08 0.05

Resul t s ewoereplo/dsgyong the activity profile of various no@cCTiuSawosR7ef the
i nventive peptide are shown in the Table 14 including stresscopin (h-SCP)

S5peptide, urocortin 2 .(h- 2 an - SCR- 1 AP ept .d SEQ. 1 D NO 102),
o th h ScetfiReREe Manigd EoRteme. Hadent W nEASERS B8 S MARINGS cyst of ne
substi t ut haje tHe @@éat;iuitwﬂo%%rfaﬁn%@&orﬁgfédkpﬁotbiﬁli&étlanlél%aﬁamm@ PEG pol yner

| inked via an acetamde (IA) linker to the cysteine in position 28. The
data are greatereontrabERdiptiotizatian ehihesyndissisat es and are expressed as the
% of the 10 maxi num response obtained to h-SCP within each replicate
experinment. Table 14 SEQ | D No. pASOSEMOHSEManmaxSEM | 1 9.40 0.02 1.26 0.08

100.1 4. 1PuAficdtidn 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

A number of procedures may be employed to isolate or purify the
inventive peptide. For example, column chromatography may be used to
purify peptides based on their physical properties, i.e. hydrophobicity.

10  Alternatively, proteins having established molecular adhesion properties may
be reversibly fused to the inventive peptide. With an appropriate ligand for the
fused protein, the mimetic stresscopin peptide may be selectively adsorbed to
a purification column and then freed from the column in a substantially pure
form. The fused protein may then be removed by enzymatic activity.

15  Alternative column purification strategies may employ antibodies raised
against the mimetic stresscopin peptide. These antibodies may be conjugated
to column matrices and the peptides purified via these immunoaffinity

columns.

20 Recombinant proteins may be separated from the host reactions by
suitable separation techniques such as salt fractionation. This method may be
used to separate unwanted host cell proteins (or proteins derived from the cell
culture media) from the recombinant protein of interest. An exemplary salt is
ammonium sulfate, which precipitates proteins by effectively reducing the

25 amount of water in the protein mixture (proteins then precipitate on the basis
of their solubility). The more hydrophobic a protein is, the more likely it is to
precipitate at lower ammonium sulfate concentrations. An exemplary isolation
protocol includes adding saturated ammonium sulfate to a protein solution so
that the resultant ammonium sulfate concentration is between 20-30%, to

30 precipitate the most hydrophobic of proteins. The precipitate is then discarded
(unless the protein of interest is hydrophobic) and ammonium sulfate is added
to the supernatant to a concentration known to precipitate the protein of

interest. The precipitate is then solubilized in buffer and the excess salt
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The h-SCP-1 A- PEG peptide was al so incubated in the presence of 100 15nM
anti -sauvagi ne-30 a selective conpetitive antagonist of h-CRHR2 receptor,
resul ti ngworow/osBght ward shift in the h-SCP-1A- PEG pept iPd&/US2009/063276
concentration-response curve with correspondi ng pAso approxi mate val ue of

6. 89, when maxi npl respopse was constrain to, 100 % 20. |le 6: CRHR1
ond CRUROTIEAT ettt T Aesad Py ond s Ty s Bt scP (SEO 1 D
NO 1) at OfhRkniin ARteSdY ﬂh%ﬂrélgoh%lt%iﬁt?%?@r ed 8dcls by ¢oRPethangl Menbr ane
preparation of SK-NMC cells stably transfected with human CRHR2 using

[ 1251] - anPrecipitaliegi may3we used inksactiamiate epmplexprotejeinmistuies.e har vest ed by
cell scraping and resulting pellets imediately frozen at -80 Cel sius
(approximately 50 x 106 cells/pellet). 5Frozen cell pellets were defrosted

i i 15 m f buf fer. t hat [ d of. 10 HEPES, 130 mM
N0 S5 T v kA oeh ERAmelts OTselaRon B PR LON P SaT AUSE. BRIMOISCUAG 215
Cel si us. Flamyri@ tid PReHBFe bBSId BRI Eas bt RRIY bi@Birisisrsue gr i nder

at a setting of 10 and 7x3s (Brinkmann Instrunents, Westbury, NY). The
honogenat gragier arthtasseugied usinglaitratigiadivn shraugbaoembearfas ofsdifignenivi t h t he
pel l et being discarded. The, supernatant was re-centryfuged at 26,892 x g
Por 26 m RO S8 G SRRl o IERE & ot Mast SgBBRl A< B sBirudte T assay
buf fer. AblotBinndixigeas sipysfinered tigHcd AémbraB6-wWiel & piid sizecheeiasG-/ B
filter plates (MIlIlipore, Billericay, MA, U S. A) that were pre-soaked in
assayl®uf pdewe melerutanwight eut-off thairthe raplecalas vigightiaf thgm Prateidi s, cel |
menbr anes, - i M I -

[ 1251] - aniiereit/Rls 68aHEE mitef dr e Diteffhatobyls faer BlsaioRl againgt 4, ¢

[ 1251] - ( Tyremisraneagitma niglectilbe c@RbRGrextsathanrthé indolpedaeneryhtiof e Rl of
conpeting | ig,and for 120 m n havi n% a total volune of 150 | . Nonspecific
bi ndi ng WREIEBQIriReRRY- bhe reranaringht erotain kil pags througiuihg s%@br@nm 114) .

20 The bo i ty i i using a Miultiscreen
Resi st mﬁ?@gﬁ%ﬁlzﬁﬁlqn\g&bé fgftsﬁﬁg%:ﬂﬁ@% Egrdcn'mbb@dg% . The filters were
washed three times with ice-cold PBS at pH 7.5 and radioactivity retained
on th®filters was quantified by its liquid scintillation nmeasured by a
TopCount counter (Packard Bi oSci ence, Boston, MA, U S. A). Al experinents
wer e per f GheptcalModifipatianst e. 25 Data from i ndividual conpetition
curves were expressed as the percentage of specific

[ 1251] -anti - sauvagi ne-30 or [1251]-(Tyr)-sauvagi ne binding (B) within each
experiment. These data were then apal yzed using a four-paranmeter |ogistic
usi ng G aphPad TPeilR¥gRAvemaptide mmebe shRiectache ditraied CREMGAY n) asynpt ot es
wei ght ed d%&% : | Y o VA J | ues two | og
units abo@ an %Bgr?’gsw&t%haeg ﬁ%ﬁ@dééﬁ%ﬁ%Pgh%@?%ggggﬁ&gﬁ?gﬁgﬁof t he

conpe20 t onttactenprt maleidification @acyaion, Blkylationi, eatetificdtidr(@nidogl Ceo-[ L] ) . nK

Th titi, bt ai d wit h- SCP EO | D. . bi phasi c. Thi
T o paatgfioaian ¥6 ph ersimllyal anaies ot Bl nerides OileSaled BuRE L eu by o
hi'gh negapingodi@apbhdditeahe CRRIGRACEN UalEg I EheRith Bl fitdiorn (Pl C50) and

a | ow pl C50 of 6. klle. igh-affinity site binding was shown to be
i nhi bi t edtdphnin@s! ond yoiaiiesi see r-axapueienthSt RabNo's ghoshaBe (GTPyS). In

contrast, . h; | I0] [ figity 10 binding
suggesti narg%%A'EéTE\E}é@ §§y§g@¢§%§¥ﬁghﬁg§n re.'ti Eybi nsic efficacy
t haln 6 SCEOO@ESH 092@%$)Irgﬂll.fPéngp$$‘@lﬁU Qi)g&g %SB.eprdg%%Hill% Id&gnﬂca}m t g?; | E'{;‘t a
anal ysis are shown in Table 15. Table ecept or :

pKI n%ll moddfatipng apk paFionmad g0 .isyatedisptishs, g=gz,1@. ipgrepsg@eaciiPm 14 8. 690. 15
0.910. 27 8Ad0 Qo 1.190.14 115 ND 7.740.05 1.280.15 116 4.961.69 0.791.21
6.490.07 0.680.08°117 ND 7.570.04 1.260.14 118 5.810.20 1.000.49 7.780.05
1.150.12 15ND = Not detectable Exanple 7: Vascul ar Snooth Muiscl e

Rel axation - t Aortic R ngs The ﬁbi,l ity of h-SCP t&SEQ ID NO 1) to rel ax
vascul ar snoot B fRISIN EMRREINIERIHH HEANYENtio8e (he BYeNtvg PeRlidg eontpings

pre- cemt r 1 Yl eplay; i J ide (SEQ ID
o 1) o A e Tl Rl e B, 6. 050, 12
but was 1peffoinded erssqiateemurtiiedrpaptideEnt?, 4SEQherdd® dfSo)idinaseg a pA5S0 of

7.010.13. T responses caused .h- SCP EQ.I D NO re inhibited by
At - sauv YT RESSoMAss ReTaSE JUATG e s Procaditer Svalcul ar
Characterization in |Isolated Rabbit Heart The effect of h-SCP (SEQ ID NO 1)
on heart rate (HR), left ventricular 5(LV) contraction, and vascul ar tone
was assessed in a retrograde-perfused Lad®gendorff rabbit heart assay. A
bol us of a placebo-1like control vehicle or hSCP (SEQ ID NO 1) was

adm nistered directly into the perfusion block. h-SCP (SEQ ID NG 1)
produced concentration-dependent increases in heart rate and |eft

o o o A~




CLAI MS: What is clainmed is: 51. A peptide having agoni st activity towards
corticotrophin rel easi ng hornone receptor type 2, said peptide conprising
t he am nowacohn/segoence of LSLDV PTNI M NLLFN | AKAK NLRA®CAARRINIIGEINAE) |
wherein at | east one amno acid of said peptide is substituted with X

provi ded that sal d substitufi i S, not de _at 05|t| on 29, ,and 33 of

Phe am noPBtegtgE i euenattiniRay & A sFErE plirePhiioe) ogindr 417

phar maceuppced I—wmmmt@mrﬁ etal. tNafur@rB/d@chhafbggfzo& Toe 1eeppi dp4aof clai m
1, wherein said substitution is selected from roup consisting of: X

for L at P6& \WMadsh at aladVaturBioteahnofess, 2086, gol. &4,frw 134dt— p382iWen 4; X for

V at posi t|on6 X for T at position 7; 25Xfor N at
position Ea?%épdtﬁjéla?og%@ﬁpﬁgi 9; X for Mat position 10; X for N at

positi®mn 11; X for L at position 12; 30 X for L at position 13; X for F at
position 14; X for N at position 15; X for | at position 16; X for A at
position 17; TRefmeptigegof ttt%lnve@tlprt@ayﬁ%amAeétﬁlrb@&rquta@émk%& or K at

posi 11 on St ofe PSGNhinBR: pePllag ey PECHRole SRS utia £ or O ot

posi tion 26nveyOmiifat wvtmahogmibity and 20%ici)y foctheoat. peamplesiofZRichX for A at
position 30; X for Hat on 31; r at p tion . 15X for A at
bosi t1 o Bakerx i beyGund BBl et A »B8s vol Ai0B8: 355580 3.

The pgptide of claim1l, wherein said peptide is selected fromthe 20group
consi sting of: XLSLD VPTNI MNLLF NI AKA KNLRA QAAAN AHLMA Q - NH2, XTLSL
DVPTN | MNLL FNInAgertadileR bagivnan ik evina@ntioms dimestcw\nenjugatm LFNI A KAKNL
RAQAA ANAHL I\/Ag NH2, d 25 FTL SLOVP TN W AKAKN LRA%)A AANAH
LMAQI - NH2 SOmMPrising g 'S‘? SGBRPYYR CAFSTRING FySEn )éP ?r?%H%”%%Pﬁ €hei d
sequence fgrtRl SEQa KO0 EbRadiifyB CORS,Ht it EathoxFESrhPUN@R 47, 18, 20,
21, 25, 26, 27, 29, 32, 33, 36, and 41; and X is cysteine. 30 5 A
conj ugat eiréemedigierinken sopepeataskiogdhe cyaieineresidueaal postiion a8 Ca#ed to the X

7. 7hiS coni peictiettParRRE SEA B AQ2blfRetapl R RemenlS e O "Nt 4

su ¢ c i ninerdntedtateSinker is N-dihyl$becisiafide gt furtfer @nsbatimehts theer conpri sing
pol yet hyl ene gl coII EG attached to said |linker, wherein said PEG has a
n@@pﬁ |r§lf§(

nol ecul ar MA@ mﬁ)’rtée vinyhsdpbere-sth fusher ﬁwoﬁﬁée@@ﬂmﬁgat e of claim
8, wher ei Ptt%%éati?’mﬁ(rer %@é‘?aﬂﬁde In %:%rt%ﬂl T tlé&? gie of claims§,

wher ei n sal a m) ecul ar wei el ect ed fromthe group of
wei ght s coeins¢diatg Imkeabm;tbéoﬂ@apyraﬂ;&bdtsuﬁldeDa about 12 kDa, about 20 kDa,
about,_, 30 kDa, and about 40 kDa. 15 11. The conjugate of claimb5,
wher efh said PEG i s branched or Iinear. 12. The conjugate of
claim5, wher eifsiied REBAHERICIERIBRIGEE dralsd Rk éctiyate 13.
The conjugate of claim 12, whereéin said reactive group Is

et hyl mal ecoingesings petice Ip@\pngdta,e efMmind acich sequehee @isrses forth p\squQdI@ has an

am no aci equence l.ect fromthe grou cn5|s ID NO.s 2, 3,
5 6, 7, g@?gw'{f‘l‘a Cﬁ@'ﬁﬁﬁi&ar q%‘%”'ﬁpari -ethy SUE%'”"‘Q'E '%%er 23 24, 25
26, 27, 28onjdfatedlto tha cy@t%me?@smﬁﬁa atyositish 28t SEw IFNO:30 1whérdi@nj ugat e
havi n nﬁgﬁthe forrrula of : hyl -N\\' SR O wherein Ris t he pepti de of

cl ai HlﬁjN§th}§|SU®@n|§nd¢$urtk%ttlérﬂw beurd to/8 P Genqiaiyoln gedaip of X. 5 16. A

conj ugat e 6 S}EEQ

-(CI—I2CI—I20?mjb-0 %@é@?ﬁz@ﬁﬂ%&égwt@?g%h §YanaY fe ee];rofnna?%e range
from abouR kih tocasha @0 KSE0In Bantantdm@bdcﬁmeapi Ithf@rrfa‘ss(dfahérPEle/I ng an am no
aci d sequence sel ect ed froma g@%dp of SEQ . consisting of: 2, 3, 5,

6, 10, 132abagf20 kDasly preferreghe '@Qntszﬂtte%"'%pe@“ﬂe@@on%, 32, 33, 35,
36, 37, 3 m%@ﬁ@%\cbei)%de%?%@ alm%%@@ 1B _EY: tlH%eft}éﬁﬁt ei ne thi ol

gr oup of nj ugat e o avi ng the ormul a of: wherein
bPEG 33 aeMbwduherdtspdtwléE@yrheamsgaly@ﬁB k\DahInacalrwlreothwrenvtmcgmnems‘ about 80

kDa, R tid d | D NO. 20 29, d
St the U PER ReBaoroofid 1508 eI cedan araotiTTr . B PR RaSiPugat o of
claim6 haybipd kBal & BHEINEmboditRAE HREPH @ §hE8 EietiBeNbavhprein n is an

integer in the range from about 40 to ‘about 1900, R 1s a peptide having an
am no aci degeaiguembedigEnis;itee PfE@massesaboub%dxﬁ)a $ ceaiof 5 SEQ | D NO. s:

15, e conbparelar. Befrbigestiin thofl @b I Baidi it Bl B850, "ana R

is a peptide having the am no acid sequence of SEQ ID NO 29. 10 20.
The conjugate of claim 18, wherein n is 2% integer of about 460, and Ris a
pepti de having the am no acid sequence of SEQ I D NO. 29. 21. A

pol ynucl eoti de encoding a peptide of claim1l. 15 22. A

phar maceut i caI corrp05| ti on corrprl 5| ng (a) a pept| de of cI a| m 1; and (b) a

. T . o "



29. 30. A conjugate conprising the peptide of claim?29 and a |inker
attached to the cysteine at position 28 of the am no acid sequence. 15

31. The cwf20yas8990f claim 30, wherein said |inker is a®ETABR/063276

N- et hyl succi ni m de. 32. The conjugate of claim30 further

i si t hyl PEG) at t d | wh
cort e PES et icar W s Stodirents 1 R Moy Haradittas The
conj ugat epgfg ﬁi&éti@&%ay%egwtrﬁbﬁécﬂaéddwm@ tb&n@m@aaweheﬁm %P gk conj ugat e

having the formula of N)------ wherein Ris the peptide of
cl ai m 29, otiaers skilede th@larturAlaraaﬁn@ﬁy t%Gcm@EQBﬁ@FQ ﬁommqf:@w at position

28 of the ing the
Formul & ofPodes st 5 BERBE G B M BN SRR RP T HEPROR Y an

i ntegeg i and l&JNBRﬂI@HfI'@OIVIEaE@mWIA‘l(N@FOc@@%ap&ﬁgl?rﬁaiﬁﬂdﬁcm@t Logisof claim
29; and S is the sulfur atomof the cysteine thi group at position 28 of
the am nol\/@,lld%éduence 5 36. A conjugate of claim 30 having the formula
of: \CH2 SR , wherein n is an integer in the range from about 40 to
about 1900, Ris a peptide of claim?29; and Sis the sulfur atom of the
cyst ei ne thi ol ThedwendionXOpbesr trelates2d pifarmazecatically ancedtabis selts of

37. A pol ynucl eoti de en odi ng the peptide of claim?29. . 38.
har maceutTE BV ECURBERIIANE IR od BTG SHEREPEe BPTAEISPYESY and &
phar g eubbEabtbleALRERIGSS aRe il ibe acid or basdor RRRBITBERAS Fdh-

conposition conprising the conjug facc laim3 a pharmaceutically
accept abl B))@xxchlcpioglnally maable, ;oln@mnmmﬁ blowglczablrymtstabieofnr admpnisksation t he

t 3 d tical t abl 41. A
phar maceuld 05 BioSIR Gr ERr PanHetdko ot oy EHRr B GPoISAL 86 b a
phar maceuphgahl gcaCTHM, 86l £19X4hd HARBboBR of PharmatEtiRaf#8¥RECT SEQUENCE. t xt

SEQUENCE LI STI NG <110> Johnson & Johnson <120> Li gands of CRHR2,
Conposi t i Grererntiesharlectiam @ndslédse, StabbamRiGnanls \Mmﬂ/@msandﬂw

Do 18 o VEICA, ?QJJE@SE%%Of’(%@f?ebﬁ?ipﬂﬁnﬁéiﬁ'@%%@ﬁ@%ﬁ? ofRe Thr Leu

Ser Leu Agfatdeé pRaemddslodigally effedikie aqmsduwbléﬁﬂbbﬁtécﬁWMeArseuét@fAl a Lys
Ala Lys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Ala His Leu Met Ala G n
Il e 3540 raeti@mswt@yiyn%e toxgity, prifatiops gr.allergiq iespansesefLrantide oy > <223>

Synt hetl WERE f@%gﬁt T1 ON
<400> 2 d%ﬁﬁﬁ‘%ﬁﬂi%%ke 0 Asp Val MP?%'Q’H&%?@?I\@& n Leu
151015 Leturiéhenélsg‘rohbe ahdaad:(;cs'dmga/ tteﬁst with d reumBegofihardanic ét arganic Al a
202532 Ala Hi s Leu 40 P 040WDPCT§VEQJENCE.txt <210>
3 <214% 485'%%2?9(’#@9@@103%”%%9%'%?ﬁ'ﬂss@q%’ﬂ@ep €Ldisaly Synt heti ¢
pept| de < Ty 400> 3 Thr
TR PP R ey 2 ekl p el s e 1015 Ceu Phe
Asn | I e Abulfatgs, wrasuuieie&wsmmjesxrwlmea, s wifitdsa pabsphdtas 202530 Asn Ala Hi s

Leu Met Alm%n%;hgdwg%n?’%osphag‘es dlhyd2 ogenp‘hosphates metaphosphates,

A

pyrophosphates, chlorides, bromides, iodides, acetates, propionates,

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

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

sulfonates, and mandelates.
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<212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide <220>
<221> MOD _RES <222> (40)..(40) <223> AM DATI ON <400> 4 Thr Lys Cys Thr Leu
Ser Leu ASQ20&/osB190 Thr Asn Ile Met Asn Leu 151015 Leu PR&/UA20W910bE7TAl a Lys
Ala Lys Asn Leu Arg Ala dn Al a AIa Al a 202530 Asn Ala H's Leu Met Ala @n
Il e 3540 <210> ? <211> 40 <2é& . <21 Arttt h g
PRD3040VWPCTSEHRREENSVE PspHIe coniainsy haRig i 0%%% agesheds <2215 MOD_RES

<222> (40 Leu As
Val Prf) pa@Aﬁél)aellﬁ%a ?ééé&éﬁgu@ﬁitgﬁgggeﬁ)ergbére@y%%@s@?fébl%ﬁtbt?@%l a Lys Rsn

Leu Arg Aaaaltabhe m themrs for exaopsatreatmen of thi dreechpseavitinea Ir@rlanme 3540

Seoce b TR A B A e e ©

Lys Phe TbCIdQ‘Z@WLﬁﬁT adie UsuNsinivalcicPitrid RicidAparit lagidyeihosholieacid5and 5 Leu Phe
Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gn Ala Ala a 202530 Asn Ala Hi s
Leu Met Afhe I¢§en OrMéthﬁhger&C'(? Ycmas 20etinagd, infyotearetic Acid. f i ci al

Sequence V, PL{ 2> (40)..(40)
PRD3040WD§%%®E&%%3C£C§ ‘P}%@%"Cam %)E%ﬁ&%%ﬁ’%%&i%@%@‘aﬁﬁgﬁé@ Leu Oys
Leu Asp Valalélcaci)hydsoxyhateibtacidisnaliceacid Sidrhbiclasid, Rbethm atid, Ala Lys Al a
Lys Asn Leu Arg Al Giln.AIa éla Al a 202530, Asn Ala, His Leu net Ala Gn lle
3540 <0105UgCIRs ppid y@lerisiasid Shmasis g AACCPRENIGIACEE VRIARIE 880> <223>
Synt hﬁs ! Cﬁyﬁﬂtd 5’&%%@% aThE Ja;ryd‘éﬁ@@%%s séﬁg}% a(é?@)m icHdd ia%%%mc%é@”' ON
<400> 8 Lys Phe Thr Leu r Asn 11e Met Asn Leu
151015 Lelmlhhe:—tc;kisra pyrenASIzalyL@@dAstmh_q&gmtsurdrwamg)r,@adammnm acuAl a Ala
202530 Asn Al Hhs Leu ﬁl e]' 3540 <210>. % J[> 40 12> PRT
<213> Art PP af}jﬁ &r&ag@g@t such as mande icacid, citric acid, or tartaric aC|

amino acid, such as aspartic acid or glutamic acid, an aromatic acid, such as

benzoic acid, 2-acetoxybenzoic acid, naphthoic acid, or cinnamic acid, a

15  sulfonic acid, such as laurylsulfonic acid, benzenesulfonic acid, 2-

naphthalenesulfonic acid, p-toluenesulfonic acid, methanesulfonic acid,

ethanesulfonic acid, hydroxyethanesulfonic, a cyclohexanesulfamic acid, any

compatible mixture of acids such as those given as examples herein, and any

other acid and mixture thereof that are regarded as equivalents or acceptable

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

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

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

30 lllustrative examples of suitable salts include organic salts derived from amino
acids, such as glycine and arginine, ammonia, carbonates, bicarbonates,
primary, secondary, and tertiary amines, and cyclic amines, such as
benzylamines, pyrrolidines, piperidine, morpholine, and piperazine, and
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<220> <223> Synthetic peptide <220> <221> MOD_RES <222> (40)..(40) <223>
AM DATI ON <400> 9 Thr Lys Phe Thr Leu Ser Leu Cys Val Pro Thr Asn Ile Met
Asn Leu MNs0QoB/Bage 4 PRD3040WOPCTSEQLIENCE. t xt Leu PhePA3fUSRO08/063236 Lys Al a
Lys Asn Leu Arg Al a Gin Ala Ala Ala 202530 Asn Ala His Leu Met Ala Gn Ile

3540 <210> 10 <211 Qéﬁ; PRT <213>I Art|f|t0| al Se uence <220> <223>
Synt het i ¢! é%@”'aé“a E'SQV P01 R REE2ICE BB OQABTIUM, JEHINESIHT, AM DATI ON

<400> 10 Tho L
400> 10 FRingeyesfRTleobet 23, chatina daiufiue, Regréshielis tijarsn Lou

202530 Asfr imosgaiie beses Iﬁlﬁfheﬁll@\d@@l benzath s Ch@IWOQQIHGZQhGlIr@ <212> PRT

<213> Artj >. < | ide <220> <221> MOD_RES
<222> (40 etl'%{g%la@%%%rﬁﬁ%mgﬁ%g§%%#%ﬁwdc@8%hg Thr Leu Ser Leu Asp
Val Cys Thr Asn Ile nmet Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn

Leu Argg Ala Gn Ala Ala Ala 202530 Asn Ala H'S Leu Met Ala Gn |le 3540
PRD3040W)PCTSEQJENCE txt <210> 12 <211> 40 <212> PRT <213> Artificial

Sequence <220>T ; 40 40
s Doy e TR e | Fefaté Spih %ﬁrﬁéégﬁucé@%@géuﬁ%?@gﬁi@é 01(cys)As§1 )
e Met Athe d:carnpaﬁlimsl,&nﬂetcea?hnenﬁmethd)ds élmldw@g saueh bgsrriacedtieallyArg Ala A n
Ala Ala Ala 2 E?O nAIz?.His a dn Ie3540<210>1g?é1<211>40
<212> PRTACARIADIRRPEfUgS, ThedgT nBré’dEligdee%'}‘;zéﬁr%WWE?f% FEIFOAEE <220>

<221> MCDcHfrponRd &t ﬂﬂbwuﬂé@dmﬁﬁ&%&tuoﬂ%%?u@%ﬁﬁ@@é thé chifpoivd jfhe Thr Leu
Ser Leu Asp Val Pro Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys

Al a LI Aywomamh@m@l ou;nhyAloépgo@ai PRPeESEIRB BN SPIValyaisHiIrenzymalist Ala A n

Il e 3540 4 <2 2> P I
PR?)BO4OV‘D§%%§§%‘I§I\EE]({%<P?L'¥§'? G859 d@@ﬁ??@ {)@é@%lea%g@égg‘gep@% MOD_RES
<222> (40prodrd§) |s<82|8r3>an§vtrﬁﬂ RBh-8X6>bidibgidally kaierdthe, aitf otherwiSer Leu Asp
Val 15 Leu Phe Asn Il e sAIaLsAanOSAsnAIaHlsLeurretAIaGln

|l e Pro TRiologiealwayitebte Mﬁdﬂéﬂlsmﬁl@“ [ethersupiegta lysirative pEpeedNras 30 35
for the selection and preparation of suitable prodrug derivatives are described,

15  for example, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier, 1985.

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,

20 hydroxy, or carboxylic acid group of the compound. Examples of amino acid
residues include the twenty naturally occurring amino acids, commonly
designated by three letter symbols, as well as 4-hydroxyproline,
hydroxylysine, demosine, isodemosine, 3-methylhistidine, norvalin, beta-
alanine, gamma-aminobutyric acid, citrulline homocysteine, homoserine,

25 ornithine and methionine sulfone.

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,

30 primary Cqsalkyl amines and secondary di(C1salkyl) amines. Secondary
amines include 5- or 6-membered heterocycloalkyl or heteroaryl ring moieties.
Examples of amides include those that are derived from ammonia, Cq_zalkyl

primary amines, and di(C1-calkyl)amines. Examples of esters of the invention
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40 <210> 15 <211> 40 <212> PRT <213> Artificial Sequence
<220> <223> Synthetic peptide <220> <221> MOD_RES

<222> (40¥0.20100)53990 <223> AM DATI ON <400> 15 PCTRIS20986RMe Thr
Leu Ser Leu Asp Val Pro Thr Asn Ile

include Cy.7alkyl, Cs.zcycloalkyl, phenyl, and phenyl(C1salkyl) esters.
Preferred esters include methyl esters. Prodrugs may also be prepared by
derivatizing free hydroxy groups using groups including hemisuccinates,
phosphate esters, dimethylaminoacetates, and

5 phosphoryloxymethyloxycarbonyls, following procedures such as those
outlined in Fleisher et al., Adv. Drug Delivery Rev. 1996, 19, 115-130.
Carbamate derivatives of hydroxy and amino groups may also yield prodrugs.
Carbonate derivatives, sulfonate esters, and sulfate esters of hydroxy groups
may also provide prodrugs. Derivatization of hydroxy groups as (acyloxy)-

10  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
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

15 amines can also be derivatized as amides, sulfonamides or phosphonamides.
All of these prodrug moieties may incorporate groups including ether, amine,
and carboxylic acid functionalities.

The present invention also relates to pharmaceutically active

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

25 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
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

30  Publishers, 1991).
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Cys Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Al a
Ala Ala 202530 Asn Ala H's Leu Met Ala G n Ile 3540 <210> 16 <211> 40 <212>
PRT <213>WQn0iofisa49al Sequence <220> <223> Synt heti c pepPCHASZR05322221>
MOD_RES <222> (40)..(40) PRD3040WPCTSEQUENCE. t xt <223> AM DATI ON <400> 16
Thr Lys PPE‘ Thr LeEI gf{i Leu ;@ﬁ Val Pro Thr Asn Ile Met Cys Leu 151015 Leu
Phe Asn | F@3RMICLYLICA] HOMROHERNBey Arg Ala G n Ala Ala Ala 202530 Asn Al a
Hs Leu met Ala Gn Ile 3540 <210> 17 <211> 40 <212> PRT <213> Artificial
Sequence <220> <223> Synt hetic peptide <220> <221> MOD RES <222> (40)..(40)
<223> AM DATI ON patiotat BmibadimestsmaighemvantionSeRHR2 pagtide/agomsts Thr Asn

Ao Ao At AR P Bafiimiod & wbfe Ardgiaynidadtsatod 1 2 40"
<212> PRTictdiliate AHariniaee@licabeatposiionsd 28 phaldze RydH kehiposhept i de <220>

<221> MOD RES <222> (40) .. (40) <223> AM DATION <d00> 18 Thr Lys Phe Thr Leu
Ser Leu ASPMPHFPEAB iyg amauat pEet l&apt ere campoysd i gecedance with

PRD3040W)FF%I- gg@gE.txt Cys Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Al a
Gn Ala a'ﬁla 530 Asn Ala H's Leu Met Ala Gn Ile 3540 <210> 19 <211>

40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide <220>
<221> MOD_RES <222> (40%. ,&40% <223> AM DAT] <400> .19 Thr L;és Phe Thr Leu
Ser Leu Asp valh #rae@ipbodinents g PhATAAERHIICR5GQTBOSIEON GPRIPKSAS A e Al a Lys

Ala Lys AsBpliddnAVilgMhé afifo AbR s%c%eﬁhéa%%%%%%ﬁﬂsébawhmg,u Mt Ala G n
Il e 3540 <210> 20 <211> 40 <212> PRT <213> Artificral Sequence <220> <223>

Synt het i cwheptin diee p2ptide eatainsMDORHEH< 2P ks> carbKy t¢mainus2a8-uMiieDATI ON <400>

20 Thr L Phe Th Leu. Val, Pro T I t Asn L 151015
Cou' Phe. ChRMPTE SRRy e TS Br Aeesaife, Mhfer Shchid 0 He, cilaM802550 Ach
Ala H's Lessids afpesim2b) @hakdd sabRpRes QBBSTSkeVRNGRE G imsidd0PEY <211>
40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide <220>

<221> MoDRISiespareclaspifed pytheimpculvivirghicand physical characteristics,
15  such as being linear or branched, and containing one or more linker moieties
used to bond the PEG to the peptide substrate. In certain preferred
embodiments, the peptide contains one or two said linkers.

In certain embodiments, the pharmaceutical composition comprising
20 the PEG moiety may contain a PEG moiety whose weight may range between
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
embodiments, the PEG mass is about 20 kDa. In certain embodiments, the
25 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.

The disclosure also provides compositions (including pharmaceutical
30 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
embodiment, the pharmaceutical composition is pharmaceutically acceptable
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<400> 21 Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
151015 Leu Phe Asn Cys Ala Lys Ala Lys Asn Leu Arg Ala A n Ala Ala Ala
202530 AswWOAIH/UB®WoOLeu Met Ala A n Ile 3540 <210> 22 <2PC¥/USR002R24236 PRT
<213> Artificial Sequence <220> <223> Synthetic peptide <220> <221> MD_RES

<222> (40 0 3> AM DATI <400> L Phe Th L S L As
Vot pr o Hor dRhisTERE (0 Ry TS eaoE COROBRSHE e RNARRECEINE & Lo Ao
Leu Arg Atgm Qltléh%oﬁﬂ iseka& t/éanvy&9rdﬂhz|aleﬁua|weéﬁé\dtﬁ/e@rﬁourhte 3540
<210> 23 <211> 40 <21 > PRT <213> Artificial Sequence

PRD3040W)PTT SEQUENGH. anderivaiioedesgripeddyereietline grapunioef acopmpouwncd os MOD RES

i 15 Letent kR I A B et Bl SR I bt 278
Ile Pro Thffeddie ¢dr€bé/abte%ﬁ1hé¢byé£h1ﬁiak@uhrﬁbgl tethniGues Abxerplarydl @ 30 35 40

<210> 24 <211> 40 <212> PRT <213> Artificial Sequence <220>
<223> Syn€feetive gapunigare deseribed in more detajlin below sections. Incertain

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

modified peptide of the composition. Suitable stabilizers include, but are not
10 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
embodiments, the compositions are in the form of solutions, suspensions,

15 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;
dispersions; suppositories; ointments; cataplasms (poultices); pastes;

20 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
emulsions), solutions, and elixirs; liquid dosage forms suitable for parenteral

25 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.

In a specific embodiment, the subject is a mammal such as a cow,

30 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”
means approved by a regulatory agency of the Federal or a state government

35



MOD_RES <222> (40)..(40) <223> AM DATI ON <400> 24 Thr Lys
Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn
Ile Ala LWO 2040058998 Asn Leu Arg Ala G n Ala Ala Ala 202B80/UA2MWIAR7H s Leu
Met Ala Gn Ile 3540 <210> 25 <211> 40 <212> PRT <213> Artificial Sequence

<220> <223%1§ t tide <220> <221> MOD szs <222> (40)..(40)

PRD3040VW0P éagdt t 7 L TECORGADAIPRI 92002 1¥ECRENI4EK Phe Thr Leu Ser
Leu Asp V@hamﬁé?cogaﬁa ﬁﬁ@s'e' iA eMﬁhaVé,sana%régi&ﬂénbwfd?%eﬁwhulnwﬁ alys Ala
Cys Asn Leu Arg aGn Ala Ala Ala 20253 n Ala Hs Leu net Ala Gn lle

3540 <210> 26 <211> 40 <212> PRT <213> Artificial Sequence <220> <223>

23005 26 The LYSTEAIE HHAY T EGROUSY PRS0 MRS oolP B e Ran Lo
15101% Leliqiibe, sson dd warandysilsAiriellding Gsselsfpeticfedthpaimal Al a Ala Al a

202530 Asn Ala Hs Leu Met Ala G n Ile 3540 <210> 27 <211> 40 <212> PRT
<213> Art Vegelphle Syl ariginsIna specifs ambedinneneig aibispeanit edp1> MOD RES

e o PRV of e MO BBl B B BT e e

Phe Asn Iblaaprachy&:aN:canp(yﬁtldm aymindstgredl imtrévendlisly ABalingl sol20#s30 Asn Al a
Hs Leu Mt Ala Gn |le 3540 <F10> 28 <211> 40 <212> P E%§13> Artificial
Sequence 2P9@JUe9Ysdexnseand glysemliseltions sanalsq De g a83iguiq 40) . . (40)

<223> (f‘M %ﬁe@' p%ﬁ@&ﬂaﬁ@fo?hﬁjebﬁé%léo 861U fibRs. LF%Htr%‘?rexéﬁerlésst dHapkg 0 Thr Asn

Ile
pharmaceutlcal carriers are known in the art, e.g., as described by E. W.

Martin in Remington's Pharmaceutical Sciences (1990) 18th ed. (Mack
Publishing, Easton Pa.).

15 Suitable excipients for use in the compositions include starch, glucose,
lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium stearate,
glycerol monostearate, talc, sodium chloride, dried skim milk, glycerol,
propylene, glycol, water, and ethanol. Whether a particular excipient is
suitable for incorporation into a pharmaceutical composition depends on a

20 variety of factors well known in the art including, but not limited to, the route of

administration and the specific active ingredients in the composition.

In certain embodiments of the invention, a composition is an anhydrous

composition. Anhydrous compositions can be prepared using anhydrous or

25 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
and/or humidity during manufacturing, packaging, and/or storage is expected.
An anhydrous composition should be prepared and stored such that its

30 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

packaging include, but are not limited to, hermetically sealed foils, plastics,
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151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Cys Ala G n Ala Ala Ala
202530 Asn Ala His Leu Met Ala G n Ile 3540 <210> 29 <211> 40 <212> PRT
<213> Artwoi2eiedls3Bequence <220> <223> Synt heti c pepti de P€ZAB2002283236 MD RES
<222> (40)..(40) <223> AM DATI ON <400> 29 Thr Lys Phe Thr Leu Ser Leu Asp

Val Pro Thr. Asn |l e, Met n Leu 015 Leu Phe Asnh Ile Ala Lys Ala Lys Asn
Lou Arg cYaitEPRe spBtaliers AR S- PGBshALER PREHS 11L SER HASKSA & Gin 116 3540
PRD3040WPCTSEQUENCE. t xt <210> 30 <211> 40 <212> PRT <213> Artificial

Sequence <220> <223> Synthetic peptide <220> <221> MOD_RES <222> (40)..(40)
<223> AM DATI ORhagpased@arpempgsitiohe ComMprising tBercompounsts arglerpatvasr Asn

Ao A e ABIBRGRRE, ol Plafibetfoly foifonle it pe R 6le i 1 S 220

<212> PRTictldateditd bki conabatbis uathale fitéfded eliz ochpahtiekiratipeptigle <220>
<221> MD_RES <222> (40)..(40) <223> AM DATI ON <400> 31 Thr Lys Phe Thr Leu

Ser Leu Alpmidationsargirefsablyfer suculgiiequs pdminisiratioa bheankafan e Ala Lys

P e Shao S9ThEtdichf) Beffrindiss Sich A% By SRR S g Malbr (tfferm™t A& €1
PRD3040 V) PESSHQUENGBUt br #2200se)2R&adSymahetal cbyeal i mren228>vaginal MOD RES

<222> (40)..(40) <223> AM DATI ON <400> 32 Thy L Phe Thr Leu Ser Leu Asp
Vol pr o Thi reckal! PraisiaRy AR COBTPOSEODSHE A IS THEICH [ PG s Al a Ly Aon

Leu A@ AlrrEadedierinésl ﬁb@n@ﬁ@ﬁﬁ@ c@ﬁﬁboﬂrﬁaﬁiﬂi@g&ﬁHréﬁ‘éarﬁa Gn |le 3540

<210> 33 <211> 40 <212> PRT <213> Artifici ence <220> <223> Synthetic
pepti de <Raospergdinn. VDB fRESUlaignrsmayd)e lyopblized 28 HquimfommulaNprsl00> 33 Thr

Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe
Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Cys 202530 Asn Ala Hi s

Leu Met Al a G th bhé€ eAtRliméA0 IS ompblind4Br deAvativeRTars 2ddaulied fof Ci al
Sequence <220> <223> Synthetic peptide <220> <221> MOD RES <222> (40)..(40)

PRD3040 W PURSEQRENEEMINStradars Intiwenensdarmylaisng samtincluge sindamhr  Leu Ser
Leu A%) V@Jarr@r?sa_gﬁ aé‘%gliﬁé gol'ﬁ/%néofslﬂ e!h%‘t‘nérSembodiment, the compounds or
derivatives 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
particular embodiment, the compounds or derivatives are formulated in liquid
20 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
such forms as suspensions, solutions or emulsions in oily or aqueous
25 vehicles, and may contain formulation agents such as suspending, stabilizing
and/or dispersing agents.

Methods of Administration

30 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.

Another preferred method of administration is via intravenous injection or
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Leu Phe Asn Ile Ala Lys Ala Lys Asn 2025 Cys Ala H's Leu Mt Ala Gn Ile 10

Leu Arg Ala Gn 15 Ala Ala Ala 30 35 40 <210> 35 <211> 40
<212> PRWO 2010/05298> Artifi ci al Sequence <220> PCTABI0098ywhet i C
pepti de <220> <221> MOD_RES <222> (40)..(40) <223>
AM DATI ON

continuoﬁ%qgﬁa\:/)’gnous infusion of the compound or derivative. Preferably, the
administration is reaching a steady state in blood plasma levels by slow
systemic absorption and clearance of the compound or derivative or
maintaining a blood plasma concentration level in a defined range over a

5 period of time.

In certain embodiments, the compound or derivative is administered by
any other convenient route, for example, by infusion or bolus injection, or by
absorption through epithelial or mucocutaneous linings (e.g., oral mucosa,

10 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
ears, nose, eyes, or skin. In most instances, administration will result in the

15 release of the compound or derivative into the bloodstream.

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

20 intravenous infusion or bolus injection, subcutaneous infusion or bolus

injection, or intra muscular injection.

The compound is preferably administered by non-oral routes. For

example, compositions may be formulated for rectal administration as a

25 suppository. For parenteral use, including intravenous, intramuscular,
intraperitoneal, or subcutaneous routes, the agents of the invention may be
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

30 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
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

38



Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu
Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Cys
Hi s Leu NEO 28102058390 || e 3540 <210> 36 <211> 40 <212> PRPCZAB009M63276 i ci al

Sequence <220> <223> Synt hetic peptide <220> <221> MOD_RES <222> (40)..(40)

<223> AM DATI <400> 36 T L P T L S L |. Pro. Thr As

o et ASREL oAk 0 e ranaher e RRToaMBr FeE R BT BT YR imke e | o Al 4
Lys Al a Lgépﬁ@@n{a%éé@htéb@ncﬁéh artideofbrovidtbB0a Afepolt suifabke tpu Met Al a
Gn Ile 3540 <2105 37 <211> 40 <212> PRT <213> Artificial Sequence <220>

<223> SynsHeeutaneeys deliveep fidawkipg B alVOBIREBUG 22l Ran) 2008008 pp.

AM DATI ON ) P r e | .0 Thr Asn Ile Mt
ron Loy 181685 Bpnko R F@”%@ghh@’égz %0%5’0@%’@(1%)9 AlaGnAaAa
Ala 20530 Asn Ala H's Cys Met Ala G n Ile 3540 <210> 38 <211> 40 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic peptide <220> <221> MD_RES

<222> (40) . . (46yti@agsntavnanbe @dninsteredghranghiigaalptien matheds; SHEN Leu Asp

Lou Arg AR e delorfipsEs (At ipt, FDE CfSp g Refy o vot & 5220
oy IREE e e Gt sl LI 113 (ao
2535 A DA R AR 58 gnkitiat, pBERHLOFA0Z 03782 Crialiakep e TRes-Thr . Ash

Ile Mgy Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n

Ala Ala Ala 202530 Asn Ala H's Leu Met Cys A n Ile 3540 <210> 40 <211> 40
<212> PRT <2130 embofiinénts obégatmert meiimds<axzdsdigy to He invepégn,iale <220>

221 DS Rl b A0 03 BT D el T
'|°~: 2 ;gZOAﬁﬂehﬁGnHéldrﬁirﬂst@éd 1 & shbjectS @RS AN ribdddsad aviMgt Al a Cys
such a disease, disorder, or condition, such as heart failure, diabetes, skeletal
15  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
20 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
25 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-
30 week, biweekly or monthly). For a 70-kg human, an illustrative range for a
suitable dosage amount is from about 1 pug/day to about 1 mg/day. Weekly
dosage regiments can be used as an alternate to daily administration. In
another preferred embodiment, the CRHR2 peptide agonist of SEQ ID
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<210> 41 <211> 40 <212> PRT <213> Artificial Sequence
PRD3040WPCTSEQUENCE. t xt <220> <223> Synthetic peptide <220> <221> MOD_RES
<222> (40W0.2010)5399823> AM DATI ON <400> 41 Thr Lys Phe TRCTIBS003®632€u Asp
Val Pro Thr Asn Ile Met Asn Leu 15 Leu Phe Asn Ile Ala Lys Ala Lys Asn 2025

oo 42 NONGE Wenofhiises gitacelamide ke Bhdihg a Epiratiad 2kBa”™ 2 5505

223> S 22
<223> Svi nt[()ﬂgﬁel O<,€\yls|t3éqﬁé Irélﬁdue at 68&862 28 of tﬁ@éégtld}@eﬁiﬁéqce is sdmAstefdd - . (40)

at a dose of 10 ug/kg by bolus subcutaneous injection to a patient in need
thereof. The frequency of this dosage should range from once a day to less
5 frequent based upon the therapeutic needs of the subject and other clinical

considerations.

Once improvement of the patient's disease, disorder, or condition has
occurred, the dose may be adjusted for preventative or maintenance
10 treatment. For example, the dosage or the frequency of administration, or
both, may be reduced as a function of the symptoms, to a level at which the
desired therapeutic or prophylactic effect is maintained. If symptoms have
been alleviated to an appropriate level, treatment may cease. Patients may,
however, require intermittent treatment on a long-term basis upon any

15  recurrence of symptoms.

In certain embodiments, the compound is administered in combination
with one or more other biologically active agents as part of a treatment
regimen. In certain embodiments, the compound is administered prior to,

20 concurrently with, or subsequent to the administration of the one or more
other biologically active agents. In one embodiment, the one or more other
biologically active agents are administered in the same pharmaceutical
composition with a compound as described herein. In another embodiment,
the one or more other biologically active agents are administered in a

25 separate pharmaceutical composition with a compound as described herein.
In accordance with this embodiment, the one or more other biologically active
agents may be administered to the subject by the same or different routes of
administration as those used to administer the compound.

30 In another embodiment, the compound is administered with one or
more other compound or composition for reducing risk or treating a
cardiovascular disease. Compounds or compositions that reduce the risk or

treat cardiovascular disease include, but are not limited to, anti-inflammatory
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<222> (40)..(40) <223> Cys- NES <400> 42 Thr Lys Phe Thr Leu Ser
Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Al a
Lys Asn LWw0 201052998 G n Ala Ala Ala 202530 Asn Ala Hi s PEWUSR0IANRTG n Cys
3540 <210> 43 <211> 40 <212> PRT <213> Artificial Sequence <220> <223>

010 oSBT AN il s R 222
Cys- NES <ﬂ'98ﬁ1b6§/t|-55rI|M$e&fﬁngbglehﬁud§€ét thR#nlé‘iﬁF?nMBho@r antfiXa Asn Ile Met
Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gn Ala Al a

>N ysS
Al a 20253mhiiieral antic)le inhititave: glyeepraiein illbdlIzsacepion Dhikitprscand slirggt <212> PRT

S223- (ao) TotiD) nBBIES AR 6505 L09 R RERRISI TN oy 5e) "a0es

Cys- NES <46@wirddiontwitH-he ddrepdind &€ deSeribdceberdipinéildelsivalFodinAsn 11 e Met
Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Al a

Al a 20253birgsis, hrageq, s“qgéwnﬁétagﬂtépt@rh RRACKBthorabinaptamerpaspiriy <212> PRT

sept 1 de. <7300 D TRB A R TN o gl RSP ARTER 2200 <221
MOD_RES <f&3pidirs2 )and(@&)ideg28> Cys- NES <400> 45 Thr Lys Phe Thr Leu Ser Leu

Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys
Asn Leu Arg Ala G n Ala Ala Cys 202530 Asn Ala His Leu Met Ala G n Ile 3540

<210> 6 <211>|#8mbdddiemiE thedbitpdind &ifeHallaRRPHEN88sagedims

suitable for administration to patients in need thereof. The processes and
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);
15  Journal of Pharmaceutical Sciences, Parrot, Vol. 61, No. 6, pp. 813-
829(1974); and Chemical Engineer, Hixon, pp. 94-103 (1990).

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

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

the manufacture of a pharmaceutical dosage form for oral administration to a
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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<223> Synthetic peptide <220> <221> MOD _RES <222> (40)..(40) <223>

AM DATI ON <220> <221> MOD_RES <222> (31)..(31) <223> Cys-NES <400> 46 Thr
Lys Phe TWO 208058390 Leu Asp Val Pro Thr Asn Ile Met AsnPLEWSI®06BT6eu Phe
Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Cys Ala 202530 Asn Ala Hi s
Leu Met Ala Gn Ile 3540 <210> 47 PRD3040WPCTSEQUENCE. t xt <211> 40 <212>
PRT <213> Artificial Sequence <220> <223> Synthetic peptide <220> <221>
MOD_RES <222> (AR)invértfdn 51283e1ad AT Hth o3P eradiar MBEnGES of 872>

(28). (28?1 <223> Cys- NES <400> 47 Thr Lys Phe Thr 'Leu Ser Leu Asp Val Pro
Thr Asn | hemagtoraan-nenanznins! bedy haé cogprisee agminisiesingl ta seytsbedn Leu Arg

115 0" 3 ePeiEas I e lcel e edis e A Ratb e o, T 2 e

<220> 522¢5m iBEYesddBed héfMin.. (40) <223> AM DATI ON <220> <221> MDD RES
<222> (26)..(26) <223> Cys-NES <400> 48 Thr Lys Phe Thr Leu Ser Leu Asp Val
Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Cys

brisonovopersea A T 3595 0ef oA BnahaceiitoBFiaciaBe Btabletof P20,
Sequence s@r&mersi%%alefmmhmﬂlmg:amtélder e&mE?agezaﬂrh m*&&m&wm 40) .. (40)

<223> AM DATLON <2500 5221 RES 57222 (25 <223> NES <400> 49
Thr Lys PABOPRPOLE ds}é“rth pald Fﬁagﬁlwﬁ "T‘ﬁ‘ tey 9”1 'Féeﬁhﬁs ‘iQs‘N%%&r 5?1015 Leu

Phe AR | besAldidutScd Be bififkeerb8 Wl o o fidlod @ Ala Ala 202530 Asn Ala
H s Leu net I1le 35 40 <210> 50 <211> 40 <212> PRT

The following formulation examples are illustrative only and are not

intended to limit the scope of the inventions in any way.

15 EXAMPLES

Example 1: Synthesis and Purification of Peptide

20 The peptide of SEQ ID NO:29 was prepared by a solid phase peptide
synthesis reaction on a Rainin Symphony Multiple Peptide Synthesizer (Model
SMPS-110) using software version 3.3.0. Resin (NovaSyn TGR®, 440 mg,
approximately 0.1 mmole, 0.23 mmol/g substitution, Lot No. A33379) used for
the synthesis of peptide amides was a composite of polyethylene glycol and

25 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
the following side-chain protecting groups: Arg(2,2,4,6,7-

30 pentamethyldinydrobenzofuran-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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<213> Artificial Sequence <220> <223> Synt hetic peptide <220>
<221> MOD _RES <222> (40)..(40) <223> AM DATI ON <220> <221>
MOD_RES wWO<22RA1539984) . . (24) <223> Cys- NES <400> 5@CT/USTII9/063236 Phe Thr
Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Al a
Lys Ala Cys Asp Ley Arg Ala G n Ala.Ala Ala 2025 -

PR 040VOPCT SO TeRdiaBs Wate caridd BuRErhslia ReMethyimyrsalinans o> 51
<211> 40 WM%;;P@EM&&%% of1lrﬁhﬂﬂe)sgcsimendaﬁ@kce%%%ﬁarn&y@bhﬁmc pepti de
<220> <22 RES <222> %)s‘olémwia <223> AM DATI ON <220> <221> MDD _RES

<222> (20%cid(in®MEkZ25-mby §n¢l| rEXCeRs of pexaFhorophosphaiser Leu Asp Val
Pro Thr Asat()§ Wiia 480kGHok? 12¢8ss of N-Methyimorpholine (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

Peptide purification was performed on a Waters preparative HPLC

system (Waters, MA, U.S.A.). The crude peptide (~100 mg) was dissolved in
20/30/50 acetic acid/acetonitrile/water containing 0.1% TFA. The material
injected onto two Vydac C-18 columns (10 mm, 2.5 x 25 cm). After the

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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Leu Phe Asn Cys Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn
Ala Hs Leu Mt Ala Gn |Ile 3540 <210> 52 <211> 40 <212> PRT <213>

Artifici avoSetuspwe <220> <223> Synthetic peptide <220>PE€RAB200MOL32RES <222>
(40)..(40) <223> AM DATI ON <220> <221> MOD_RES <222> (19)..(19) <223>

-NEs <4 Ph hr L Ser Pro, T nlle Mt
O e R ok Hs e Db e Pt cE e ARl F BB 12 1
Leu Arg Ahmidd i8 |&ger Mah MNeacal8 e’ rﬁé!écéla@v\l‘él th@Hcl}@Hgg%hgg Iolfe 3540
<210> 53 <211> 40 <212> PRT <213> Artificial equence 332065 233> Synt heti c

pepti de <2383.24ppane Mpyoges atom Lyoriulizationoyaspregte awfiasirirepring tioe <221>

psp-val ISR Bacelqte e G TR vy
2025 /$n MNeprddsict, e anwipehl frastd Wak lcovafstbwitie filtéy gaperaard Maéé@uﬁb@r Ala 30 35
40 <210>54 <211>40 <212>PRT <213>Artifici al Sequence

<220> highpvaogym. heftec248pursiender highy ygsuum driegspopple vrasyemoved
<222>(40) frokfPcuum and storage container sealed for future use.

Example 2: Conjugation of Peptide with N-Ethylmaleimide

10
Site directed N-ethylmaleimide capping on cysteine residues as shown

in Scheme 1 was achieved under the conditions as follows.

Scheme 1
N-Ethylmaleimide
Q o)
Ethyl—N S—— Ethyl—N
S-Peptide
O
(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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<223>AM DATI ON <220> <221>MD_RES <222>(16)..(16)

<223>Cys- NES <400>54 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr
Asn |l e MEO2085®P8 PRD3040WOPCTSEQUENCE. t xt 151015 Le®CPRS2008/46327€ Al a
Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Ala His Leu net Ala

Gnlle 3540 <210> 55 <211> 4 13> Artifici Seguence <220>
S han & ol REecel SROUs T2 6. e Fractts el dicfto, 8ialiag°

AM DATI ONp, Cgmz%mewe%%nsaa%ao(e@and L bprR28d, cys- NES- Peg_ rrwzoooo
<400> 55 s Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu

151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala
202530 As Pﬁg Hs Leu Met Ala Gn Ile 3540 <210> 56 <211> 40 <212> PRT

<213> Arti sequence <220> <223> Synthetic peptide <220> <221> MOD_RES
<222> (40).. (4@),|u;ﬁa;23> AM DATI ON <220%d52218300HagRm @825 nim) . . (2) | <223>
Cys- NES- Peg—n20000PRD3040VBPITSEQUENCEt xt—<400> 56 Thr Cys—Phe Thr Leu
Ser Leu Asp VaPoB#® Thr Asn 11d Met ASR-RIFABWAY Leu Phe Asn Ile Ala Lys
Ala Lys ASn Leu Arg Ala G n AT g Ala .3 LP7elitls0%Re@dniliowker VBT Ala Gn
Il e 35401 <210> 57 <211> 40 <212> PRT <213> Artificial Sequence <220> <223>
Synt heti ¢ pept MPde <220> <221> NOD RES1) 214 nm
(2) 280 nm

Flow: 2.000 ml/min at 0.000 min

Gradient (%B) at time:

4.000 min 0.0%

40.000 min 100.0%

60.000 min 100.0%

62.000 min 0.0%

75.000 min 0.0%

Example 3: Conjugation of Peptide with lodoacetamide-PEG

lodoacetamide-PEG, a linear 20 kDa polyethylene glycol chain with an
10 iodoacetamide terminus, and present in limiting quantities at slightly alkaline
pH with peptide of SEQ ID NO:29 resulted in cysteine modification as an
exclusive reaction as shown in Scheme 2. The cysteine thiol acted as a
selective point of attachment for the iodacetamide-PEG. The resulting
derivative alpha sulfahydrylacetamide linkage was achiral.
15
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<222> (40)..(40) <223> AM DATI ON <220> <221> MOD RES <222> (3)..(3) <223>
Cys- NES- Peg_ MA20000 <400> 57 Thr Lys Cys Thr Leu Ser Leu Asp Val Pro Thr
Asn |l e MWEO200/SB®W0 151015 Leu Phe Asn Ile Ala Lys Al a Pg3/UAgMWI0ei27Arg Al a
Gn Ala Ala Ala 202530 Asn Ala His Leu net Ala G n Ile 3540 <210> 58 <211>
40 <212> PRT <213> Artificial Sequgnﬁe <220> <223> Synthetic peptide <220>
<221> MOD RES <222> (40)..(40) <223%"8M%ATI ON <220> <221> MOD RES
PPD3040WPCTSEQUENCE. t xt <222> (4)..(4) <223> Cys- NES- Peg_m»20000 <400> 58
Thr Lys Phe Cys Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu
Phe Asn || pdpécetagideMES tgagempisn Legyt Arg Ala G n Ala Ala Ala 202530 Asn Al a
Hs Leu net Ala G n Ile 3540 <210>{|59 <211> 40 <212> PRT <213> Artifici al
Sequence H2HH,AROASHLYEHEHTTN i de 520> <221> MOD RES <222> (40)..(40)
<223> AM DATI ON <220> <221> M RES 27 (5). .B&e <223>
Cys- NE5- Peg_MA20000 <400> 59 Thr Lys e Thr s Ser Leu Asp Val Pro Thr
Asn Ile Met Asn Leu 151015 Leu Phe Ash Ile a Lys Ala Lys Asn Leu Arg Ala
Gn Ala Ala Ala 202530 Asn Ala His Leu sila Gn Ile 3540 <210> 60 <211>
40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide <220>
<221> MOD_RES <222> ngozl 40?\1 <223> AM DATI ON PRD3040WPCTSEQUENCE. t xt
<220> <221> MOD TRES LDy R TNGYINL LB AKAFIE. RGRIAMESAIPLY AR 000 (SEQ U2 Ne 9T hr
Lys Phe Thr Leu Cys Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe
Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gn Ala Ala Ala 202530 Asn Ala Hi s
Leu Met Ala G n Ile 3540 <210> 61 <211> 40 <212> PRT <213> Artifici al
Sequence <220> <223> Synthetic peptide <220> <221> MOD RES <222> (40)..(40)
<223> AM DATI ON <220> <221> MOD_RES <222> (7)..(7) <223>
Cys- NES- Peg_ MA20000 <400> 61 Thr Lys Phe Thr Leu Ser Cys Asp Val Pro Thr
Asn Ile Met Asn 5 he Asn|fle Ala Lys Ala Lys Asn Leu Arg Al a
Gn AaAa N@C@@gé&%ﬁéﬁoﬁﬁgz TSheu Met Ala Gn |le 3540 <210> 62 <211>
40 <212> PRT <213> Artificial Sequence <2287 Conjugated peptide

(SEQ ID No:102)

S

TKFTLSLDVPTNIMNLLFNIAKAKNLRCQAAANAHLMAQI-amide

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

10  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. 1A). The reaction

15  mixture was purified directly by HPLC using a Phenomenex C6 phenyl 10 x
150 mm column. Eluents for purification were 0.1% TFA water and 80%
acetonitrile in 0.1 TFA water. Purifications were in sample batches of 2-3mL
(FIG. 1B). Purified fractions were combined and lyophilized in a 50 mL conical
flask. The lyophilized solid was diluted in 10 mL of water and re-lyophilized.

20 Approximately 1 mg of the final product was diluted to 1mg/mL and submitted
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<223> Synt hetic peptide <220> PPD3040WPCTSEQUENCE. t xt <221> MOD_RES <222>
(40)..(40) <223> AM DATI ON <220> <221> MOD RES <222> (8)..(8) <223>
Q/S-NES— PEQ 20026800 <400> 62 Thr Lys Phe Thr Leu Ser Leiﬂcmzuﬂamﬂ?ﬂ@ Thr
Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Al a

Gn Al a aAIa20230AsnAI Ala Gnlle <210> 63 <211>
20 <2125 Iokihedh ECitRePp B AN, Tt d (T 508 alogd we RSl e pepti do <2205
<221> MDDy t%%?(?o?n 4@nd of 3B E?ﬂ@@%%ﬂ@%b%%nﬁ%%hﬁ pdoRRke <222>
(9)..(9) <2 ES- Peg MA20000 <400> 63 Thr Lys Phe Thr Leu Ser Leu Asp
Cys Pro Theteﬂ@gﬁﬂﬂl%’ lWé'ﬂle%‘mﬂll@ﬁthﬁﬁﬁﬁspQémePWd@@ garepound agreared Lys Asn
Leu Arg 2530 Asn Ala H's Leu Met Ala G n Ile 3540
<210> 64%%#@%‘%%&?%% 13> Artificial Sequence <220> <223> Synthetic
pepti d@ PRD3040wWOPcr sEQUENCE. t xt <220> <221> MOD RES <222> (40)..(40) <223>
AM DATI ON <220> <221> MOD RES <222> (10)..(10) <223> Cys- NES- Peg_MA20000
<400> 64 Thr Lys Phe Thr Leu Ser Leu Asp VaI Cys Thr Asn Ile Met Asn Leu
151015 LeEx , . : G n Ala Ala Ala
202530 As i ' < 65 <211> 40 <212> PRT
<213> Artificial Sequence <220> <223> Synt het| C peptide <220> <221> MOD_RES
<222> (40)..(40) <223> AM DATI ON <220> <221> MOD RES <222> (11)..(11) <223>
cys- NEs- Peg_mgP305 ﬁﬂ_oﬁ&gél%p-ﬂerne'—\ﬂél i’bena I(w otwm% &dmhleﬁéend/@ln Pro Cys

Asn Ile Met Asn Leu 151015 Leu Phe Asn Asn Leu Arg Al a
G n Al AwasAlissohtbBR.Adnl maderHodowed bmsthemnm afeladelltwwf agtivetedss <211>

Syt het 1 cRApLPRUToglslhideSa g FBERUIERS eSO SaiR s clharr o0
<220> <22{iditBy {&%@mbﬂlﬁﬁs sHolwd) in<Pa3e 7cys- NES- Peq_m20000 <400> 66 Thr
Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Cys Ile Met Asn Leu 151015 Leu Phe
Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Ala Hi s
Leu net Ala Gn lle Scheme 3

15

PEG reagent

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

SH

TKFTLSLDVPTNIMNLLFNIAKAKNLRCQAAANAHLMAQI-amide
(SEQ ID No:29)

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

S-Peptide

(SEQ ID No:82)
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3540 <210> 67 <211> 40 <212> PRT <213> Artificial
synt hetic peptide <220> <221> MOD RES <222> (40)..
<220> <2246 2MOD5RBS <222> (13)..
Lys Phe Thr

Leu Ser Leu As

p Val

Sequence <220> <223>
(40) <223> AM DATI ON
(13) <223> Cys- NES- Peg_Wr20B0@944206 67 Thr
Pro Thr Asn Cys Met Asn Leu 151015 Leu Phe

Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Ala Hi s

Leu Mt Ala G ﬂfhelréaélﬁﬁﬂmﬁad@/v%

Sequence <22 > <22

PRT <213
MOD RES
(14)..
Asp Val
Asn Leu
<210> 69
pepti de
MOD_RES
Leu Ser
Lys Al a
Gnlle
Artificia
(40)..(40
Cys- NES-
Asn |l e
Leu net

10

> Artificial
<howrs. (40) .

o

Lys Phe Thr

Leu Ser

PIRP3GHAME RETSEUENDBrtute fo 1> 40 <212>
> Synt hetic peptide <220> <221>

. (40) <223> AM DATI ON <220> <221> MOD_RES <222>
(14) <223> Q/s NE5- Peg_MA20000 <400> 68 Thr

Leu

PTableh7 Asn Ile Cys Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys

Ar I in. Al @E&-Malédni;ieZOZ,@(?p n i s n |lle 3540
<§E§>§ﬂ'§‘ di‘élb MWITkRRI 3> Ar ?é%l gg‘la%nguo' e <g@é 3‘5‘@1 nt hetic
<RR&w <221> MDD _RES <222> étf@meél’ﬁ@}/lééé%m MR ~oR0> <£21>
/2225 (15) ( 5) (’)’)’25 ('\ S Don !\'4'1\20000 Anns O Thr I\Ic l)he Thr
| bineaddsp Val Prlo Thr5 Asn II&UNW{IG@@MEEMOMM( 9 rhgf(ﬁMIQhﬁ/loAsn I lle Al a
CyS AsT teu Ay Ata G m Ata Ala Ata 202530 #Asm Ata Hrs teu gt Al a
Linesr PRD3040WPCTSEQUENGESUNBRIGH T MEF§0WA7 | 5 0400 @APBI0PRT <7135

Sequence <220> 23> 9y, t <220> 3 <222>
k N&$23> AM DATI o\1§§220> %‘W&%&O@é\z ﬁ??é‘ig (%%‘?é‘&i E223~
PE8edW20000 <400> 49 Thr %%HT@MEL%MSEY 1’5@l£ng°(§l@,9\{%|gpr0 IThrH_
Vet Asn Cys 1t n1le Ala lys Ala llys Asn Ala Hi s
Aligedd n Il e 10 Leud4brg Al £L(EIBRIGBT®\I\/HE-4@0MAAI aomng B39 4001)
Branched 80 SUNBRIGHT® GL2-800MA | 40.0 mg (0.49 nMol)
Eﬂoup'e.E”ded 20 SUNBRIGHT® DE-200MA | 5.0 mg (0.49 nMol)

aleimide

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
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<210> 71 <211> 40 <212> PRT <213> Artificial Sequence
<220> <223> Synthetic peptide <220> <221> MOD_RES
<222> (40¥0.20100)53990 <223> AM DATI ON <220> 2LT/S200906 RFS
<222> (17)..(17)

Example 5: CRHR2 and CRHR1 Agonist Activity — cAMP Assay

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

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

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

Human CRHR1 (accession number X72304) or CRHR2 (accession
15  number U34587) were cloned into pcDNA3.1/Zeo expression vector and
stably transfected into SK-N-MC cells by electroporation. Cells were
maintained in MEM w/Earl's Salt with 10% FBS, 50 I.U. penicillin, 50 pg/ml
streptomycin, 2 mM L-glutamine, 1 mM sodium pyruvate and 0.1 mM non-
essential amino acids, 600 ug/ml G418. Cells were grown at 37°C in 5% CO;,
20
Cells were plated in 96-well tissue culture dishes (Biocoat from BD
Biosciences) overnight at 50,000 cell/well. Cells were washed with PBS then
resuspended in DMEM F-12 without phenol red, containing 10 uM
isobutylmethylxanthine (IBMX). Cells were incubated with the peptides at
25 concentrations ranging from 1 pM to 10 uM for 60 min at 37° Celsius. For
subsequent evaluation of any antagonism activity of those peptides that did
not produce an agonist response, the peptides were pre-incubated at 10 uM
for 20 min prior to the addition of h-SCP for 60 min. Forskolin (10 uM), a
direct stimulant of adenylate cyclase, was used as positive control. The
30 assays were stopped by the addition of 0.5 M HCI and mixing by orbital
rotation for 2 h at 4° Celsius.
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<223> Cys- NES- Peg_MA20000 <400> 71 Thr Lys Phe Thr Leu Ser Leu
Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Cys Phe Asn Ile Ala Lys Ala Lys
Asn Leu AVQ 28104058390 Al a Ala Al a 202530 PRD3040WPCTSEQBERNCE200210632361 Al a
Hs Leu met Ala Gn Ile 3540 <210> 72 <211> 40 <212> PRT <213>

ér2t2|1f>| K/b%l g&gu?gca%ggﬁgfe(z %%;\/lty(oj(gjg |2n2v?é?1ti\§é/ Btegt?ée' gt &eepéhgﬁ‘v, an <220>
intracellular CAMP measurement test using a Flash plate radioactive assay
(Catalog No. Cus56088; Perkin EImer, MA, U.S.A.) was employed.

5 Transfected SK-N-MC cells were plated in 96-well Biocoat tissue
culture dishes (BD Biosciences, San Jose, CA, U.S.A) overnight at 50,000
cell/well. Cells were first washed with PBS and then suspended with
DMEM/F-12 without phenol red, containing uM isobutylmethylxanthine
(IBMX). Suspended cells were transferred into a 96-well flash plate coated

10  with scintillant fluid. Cells were incubated with peptides ranging from 1pM to 1
MM, for 60 min, at 37° Celsius. Forskolin at 10 uM was used as positive
control. After ligand stimulation, cells were lysed by the addition of 0.5M HCI
and mixed by orbital rotation for 2 h at 4° Celsius in order to release
intracellular cCAMP into the media.

15

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

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

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

a-[A]™

30 __alAl
(415 +[A4T™
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<223> AM DATI ON <220> <221> MOD_RES <222> (18)..(18) <223>
Cys- NE5- Peg_MA20000 <400> 72 Thr Lys Phe Thr Leu Ser Leu Asp Val
Pro Thr A0 20106058890 Asn Leu 151015 Leu Cys Asn |l e Al a P¢3I/UAR@INYR7TASN Leu
Arg Ala G n Ala Ala Ala 202530 Asn Ala Hs Leu Met Ala G n Ile 3540 <210>

73 <211> 40 <212> PRI <213> A | <220> <223> Synt t
B T he <2005 Eanqisoispipeses bl mEad el R B Sl abas ek Losg 6 1501

MOD_RES <§82€ra&é8)smg§3é@/ Afddre QJ&NNEﬁ?@%{JW@QQhéﬁ% etithehtys Phe Thr
Leu Ser Leu hr Asn |l e Asn Leu 1510

PRD3040WHaiRs qtichates fORRGONTStS, PAe, AleacxRrespedasyie negativu Arg Al a

40 <212> ORFUBREYER iRdnCoredt Gk BB sy e feabrSRALR de o200
<221> FrODnRESUFRSHA&AL (SEN). LoGB)itra Baze Al dWARE BYoridR8ases PRI(LMIIDRES <222>
(20)..(20) <223> Q/s NES- Peg_MA20000 <400> 74 Thr Lys Phe Thr Leu Ser Leu

Asp Val Pvaluvpﬁrwe@ﬁaiq%atﬁetby@wtr@@uoriQimte@égomﬁeurA@ﬁA@/gaIAeérqrgs Ala Lys

105775 By ool SP IR RIS B2E) b8 il off Safieh 11 3540

assay batch. The SEM values of the Log DR values are glven by the square
root of the sum of the squared SEM values of the h-SCP (SEQ ID NO:1)
10  control and test compound pAso values.

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

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

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

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

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

25 calculated using non-linear regression sigmoidal concentration-response
analysis calculation in GraphPad Prism. The so obtained pAso values are
shown in Table 11 in addition to literature values.
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<220> <223> Synthetic peptide <220> <221> MOD_RES <222> (40)..(40) <223>
AM DATI ON <220> <221> MOD _RES <222> (21)..(21) <223> Cys- NES- Peg_MA20000
<400> 75 WBDBOMBMYPC TSEQUENCE. t xt 151015 Leu Phe Asn || @CDIES200986387@ Lys
Asn Leu Arg Ala Gn Ala Ala Ala 202530 Asn Ala His Leu net Ala Gn Ile 3540
<210> 76 iZéﬁ; 40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
pepti de < 3 l§21> MOD RES <222> (40)..(40) <223> AM DATI ON <220> <221>

MOD_RES <222>_(‘ZWZZ)_§%ZWNESTP@WE€WWWS Phe Thr
Leu Ser Leu Asp Val Pro Thr AS1% 1 e Met Asn L& £8 Leu Phe Asn Ile Al a
Cys Ala Lys Retppiery PaPHIN aPlion Al BAAl aSEMa 702556MAs o 2 $5M I"eu Met Al a
Gn |le 3540 cRHRP TUCRL1>9680" <218x9PRD.0%218%5 Ard1of | 08l smggiemze <220>
<223> synt het i ept | <220>3<221> S 222> (40) ,,.(40) <223>

AM DATI ON <22%@*Fg1221ﬁ'gEBD_RE§ <222§-3%/%?5§(2é%?< §> V8- NES- Pe§€M0000
PRD3040WWPCTSERENCENSRP <4663 77 Bu Lys4Phe3Throdzeu Sar Leu Asp Val Pro
Thr Asn Ile n 151015 Leu Phe Asn Ile Ala Lys s Lys n Leu Arg
Ala Gn Ala ﬁ*@lsa 5’%%530 Adn Al a6'lzips 1% %?6Aloa13ei nNgl/e 3540)16‘2210> 78
<211> 40 <21ZRHRT w132 Artifici aboSequencers@20»8<228x Synt hetsc pepti de
<220> <221> MDD RES <222> (40)..(40) <223> AM DATI ON <220> <221> MDD _RES
<222> (24). . (PHR<233LL s NES- Peg 20000 <400> 78 Thr Lys Phe Thr Leu Ser
Leu Asp Val RfgHRTr Asppll e Met Asrksleu 151015 Leu Phe Asn Ile Ala Lys Al a
Cys Asn Leu Arg Ala Gn Ala Ala Ala 202530 Asn_ Ala Hs Leu net Ala Gn Ile
3540 <210> 7R > AEND 1 A00pRT <H98> AP f 18] al®'Seqidhee D032 <223>

Synt heti ¢ pepipisie <320eNZ2%1270 MOD_RES <222> (040) .0.de40) 1422328AMIPATI ON
<220> <221> MDD RES PRD304OW)£CTSE ENCE. t xt <222> (ZSL. . (25&/ <223>

Cys- NES- Peg_ NGRITRADO hMOS 7992Thr  LY<6 Phé-OFhr 1-P2u S8r 1RLE Ash'®/all2 Pro Thr

Asn |le Met Aggupeu Q83B15 Leu PheghAsn ldog Ahgg LysiAl aghys Lys heu Arg Ala
Gn Ala Ala Ala 202530

CRHR2 h-SRP  ~g* 932 005 108 011 1135 23 16
CRHR2 h-SCP  ~g* 915 003 1.04 006 9753 129 32
CRHR2 h-SCP -9 936 004 139 005 1161 259 20
CRHR2 h-SCP  ~g* 939 002 155 012 982 131 30
CRHR2 h-UCN2937%912% 922 004 072 005 1289 295 40
CRHR2 hSRP  ~g* 958 005 1.06 013 1087 248 25
CRHR2 hSRP  ~g* 923 003 099 006 9856 142 36

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

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

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

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

To investigate the peptide agonist activity contribution of different
amino acids, several modified peptides were synthesized, starting with 1-7
20 deletions within the N-terminal sequence. Each peptide was dissolved in
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Asn Ala H's Leu net Ala G n |Ile 3540 <210> 80 <211> 40 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic peptide <220> <221> MDD RES <222>
(40) .. (40y0202@s5398M DATI ON <220> <221> MOD RES <222> ( 2B8LT/US2@)/063228>

Cys- NE5- Peg_ MA20000 <400> 80 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr

Asn Ile Mt As ey 15101 eu P nlle Ala Lys Al s Arg Ala
Gn Al e ARRE SHSdRCRTipts f £ il pri foming B eS8 eiSar 2013
40 <212> RBT0s236%1¥)tih blighéts a$ea9e@“e¢si6§.2%%f\flaas3m$ymméd sudeiyi de <220>
<221> MOD_RES <222> ('40)..(40) <223> AM DATI PRD3040W)PCTSEQUENCE. t xt
<220> <2208ceqmm ReSiaypoitheexperimert,) ancdgigtedfigrtngrdn e cAMOBSERY<400> 81 Thr
Lys Phe Tpgﬁ%reu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe
Asn |le A ys Ala Lys Asn Leu Cys Ala G n Ala Ala Ala 202530 Asn Ala H s
Leu M3 Ala Gn |Ile 3540 <210> 82 <211> 40 <212> PRT <213> Artifici al
Sequence <220> <223> Synthetic peptide <220> <221> MOD RES <222> (40)..(40)
<223> AM DATI Rl eepiidesihat progysaeeAMPinN-ChEIR2 traggfegieshSK-N-MC

Cys- NES- P ; ik Val Pro Thr

An 1o NEPASN o ST el i Yo e o TSP ™, %L el Arg s
G n Al a Ateplidhte. 208w80eritie rbxgintdl sedmunskbd MABEPGSEQIIE NIGAQ di?¥éy 83 <211>
40 <212> <213> Arthfici al Sequence <220> <223> nt hetic peptide <220>
PPD3040W) ep @at@%za%ﬁv@c%a_tmﬂ_%ersmmad'a 10 {fggaxay’ AM DATI ON

<220>( (7221 MR RER-SEPZbth &Y willA9 barR 2amtication NESE S8 WR4P00 <400> 83 Thr
Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe
Asn || e Acambiredaremi3rs regicate expetymants oy §nal calallation af the2xgmisisn Ala Hi s

Leu met Alcgnc%nr%raltilo%-e e‘rE:t ?’:grve Eazr%(r)n%tgrdé (FIG.< 1%)1.]l>he4;9A50 values obtained are

summarized in Table 12.

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

20 effect curve was obtained with the non-amidated peptide with the same
maximum response as the amidated parent peptide.

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

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

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

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

occupancy, i.e. affinity less than 10 uM.
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<212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide
<220> <221> MOD_RES <222> (40)..(40) <223> AM DATI ON <220>
<221> MODVBEB®10/05399822> (30) .. (30) <223> Cys- NES- Peg_ROZAB®9/063224.00> 84
Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu
Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Cys Ala Ala 202530 Asn Al a
Hs Leu Met Ala Gn Ile 3540 <210> 85 <211> 40 <212> PRT <213> Artificial

Sequence <220>N<t%2r$|ha$136h1”8¢rﬁ teleRieRs ofla orWﬂW@J@ﬁ@d@BEﬁ xt <220>
<221> MOD_RES <222> (t 0)..(40) <223> AM DATI
sequence affect the peptlde potency. Peptides W|th one to four amino-acid

deletions of the N-terminal domain had progressive reduction in potency,

5 while peptides with deletions of five or more amino- acids resulted in complete
loss of agonist activity and receptor affinity (Ka >10 uM). The later was
expected, based on a previous report of a similar analysis performed on h-
UCN2 (Isfort, R.J. et al., 2006, Peptides, vol. 27, pp. 1806-1813), since the
deletions are close to the conserved amino-acid serine in position 6 and the

10 aspartic acid in position 8.

Table 12

SEQID
No. pAs, _SEM__ ny SEM. Omax  SEM _n

1 9.41 0.04 118 0.1 9868 159 22
113 7.10 0.06 1.07 0.13 1074 545 18

107 9.25 0.05 1.07 012 1113 252 9
108 8.49 0.08 0.82 0.10 106.3 5.05 12
109 7.34 0.09 074 0.10 109.6 ©6.16 12

110 NR 12
111 NR 12
112 NR 12

NR = no response

15 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

20 these peptides are listed in Table 13.
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<220> <221> MOD _RES <222> (31)..(31) <223> Cys- NES- Peg_MA20000 <400> 85 Thr
Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe
Asn |l e AvVe 201453498 Lys Asn Leu Arg Ala G n Ala Cys Al aPRIAB2@IAsI7Al a Hi s
Leu Met Ala G n Ile 3540 <210> 86 <211> 40 <212> PRT <213> Artifici al
Sequence <220> <E 32 Synt hetic peptide <220> <221> MOD_RES <222> (40)..(40)
<223> AM DATI ON <221> MOD_RES <222> (32) (32) <223>

cys- Nm-nmm T Ty PIe ST RSV PO Thr
Asn | | SEQER 1 Leugkml01B0d BR Phgyis SEQéDAI Lys EmLYdo8dR Legefirg Al a
G n Al aNaa 202530 Asn (Ml a Hi's Le i%n n |A1L’e 3540[M='I210> 87 <211>
40 <21 ey o, C l u :_1;;;‘IUVI:-- - " , --;
<223> Syt het‘i” peptite <2362 <224 D RES <2225 (40) . (407842235

AM DATI QN <228 <22 293D ﬁﬁ% <22%93( $3)°C. (33)7-4%223> Oys- NE&3Peg MA20000
<400> 874Thr &§% Phd-Ofhr L&@3Ser 08U Asp’val @& Thr Asn &9kt Asn Leu 15
Leu Phe Asn 18.63 Al aO0ds Al &76ys AB0d 22558(,ys AW Hs Leu MeR4Bla Gn lle

3540 10156 Leuwsdrg Aloo4G n Hlea Al a0.89 a|3(9<210>7.88 <211>~482 <212> PRT
<213> Aryificred Sequance 208220>.10 [<203> Syqishetic peptigder <220>
<221> g 82 2.86 61 ~6.22 >3.32
9 7.80 0.06 1.89 0.07 62  ~6.06 >3.48
10 828 0.08 1.30 0.09 63  ~7.45 ~2.12
11 8.76 0.06 0.82 0.07 64  ~6.98 ~2.59
12 7.86 0.10 1.72 0.11 65  ~6.82 ~2.75
13 959 0.04  -0.01 0.06 66 8.31 0.04 1.26 0.05
14 ~734 >2 67  ~6.35 >3
15 868 0.04 0.90 0.06 68  ~6.96 ~2.61
16 893 0.03 0.76 0.03 69 7.45 0.05 2.09 0.05
17 950 0.07 0.02 1.02 70 ~7.34 ~2.07
18 8.41 0.09 1.11 1.72 71 ~7.35 ~2.26
19  8.01 0.04 1.67 0.04 72 8.04 0.04 1.50 0.04
20  9.00 0.08 0.52 0.74 73 8.29 0.10 1.11 0.18
21 8.75 0.06 0.77 1.44 74 ~7.33 ~2.28
2 917 0.04 0.52 0.04 75 8.24 0.06 1.30 0.06
23 855 0.03 113 0.04 76 6.84 0.09 2.70 0.09
24 8.94 0.03 0.74 0.03 77 8.27 0.05 1.27 0.05
25 917 0.08 0.35 251 78 ~7.89 ~1.52
26 9.44 0.04 0.08 258 79 8.50 0.12 1.11 0.15
27 8.76 0.10 0.76 261 80 7.60 0.10 1.75 0.15
28 936 0.07 0.16 0.09 81 7.83 0.03 1.82 0.07
29 947 0.06 0.00 0.07 82 8.40 0.15 1.12 0.19
30 840 0.05 1.28 0.05 83 7.91 0.05 1.63 0.05
31 8.02 0.08 1.61 0.09 84  ~6.82 ~2.84
32 941 0.05 0.11 2.80 85 8.51 0.08 0.89 0.17
33 9.07 0.06 0.45 2.83 86 8.79 0.12 0.82 0.15
34 ~6.32 >3.19 87  ~6.00 >3.68
35 893 0.06 0.70 0.07 88 8.12 0.03 155 0.04
3  9.10 0.07 0.42 288 89 8.48 0.08 0.98 0.14
37 858 0.10 1.05 0.11 90  ~7.49 ~2.17
38 ~6.67 >2.95 91 ~6.23 >3.43
39 921 0.04 0.41 0.06 92 8.12 0.03 1.55 0.04
40  9.08 0.04 0.55 0.06 93 8.20 0.04 1.47 0.04
41 7.45 0.27 2.07 2.94 94  ~7.00 >2.39
95  9.31 0.12 0.43 0.14 42  ~775 ~1.72
96 874 0.11 1 0.13 43 9.79 004  -032  0.05
97 ~9.00 ~0.74 44 ~7.5 ~1.97
98  9.50 0.10 0.18 0.13 45 9.48 0.05  -0.01 0.06
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MOD_RES <222> (40)..(40) <223> AM DATI ON <220> <221> MOD_RES
<222> (34)..(34) <223> Cys- NES- Peg_MA20000 <400> 88 Thr Lys Phe
Thr Leu SEO208(0529p Val Pro Thr Asn Ile Met Asn Leu 151@CH/USeerIPhr7’dsn || e
Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Cys Hi s Leu Met
Ala Gn |le 3540 <210> 89 PRD3040WPECTSEQUENCE, t xt <211> 40 <212> PRT
<213> Argtgificggﬁ Se 93(1-Jnce 220> &)2/%> SyTit het iggwpept ?'5@ <2 % <22£96NED_RES
<222> (48F .. (&48H <2 AM DATI ON 24203 421> MDD RESV-2922>-08%) . 092) <223>
Cys- NE51Peg MAD000 0<B00> 8P Thr L¥& Phet8Thr Bed Ser0.0L2u AsphOdval RO Thr
Asn Ile Met Asn Leu 151015 Leu Phe Asm 14% Al 8.36ys AbasLys 0Asn Le0.0Arg Al a
Gn Ala Ala Ala 202530 Asn Ala Cys Lel Met Al 848 n |b.e635400.6210>090 <211>
40 <212> PRT <213> Artificial Sequenc¢ <3420> 233> Sypjhetigsgept igdg <220>
<221> MOD_RES <222> (40)..(40) <223> AMBDATI O ;5220>,5221> MP_REF j5222>
(36)..(36) <223> Cys- NES-Peg_MA20000 §400> 90_Thr Lys Phe Thr,Leu Ser Leu
Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Le%' e Aan I1e gt Ly% Al a Lys
Asn Lew Arg Ala _Gn Ala Ala Ala 20253 2 52 04 — 05

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

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

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

Table 14
S';% D bA,  SEM nw SEM e SEM n
1 9.40  0.02 126 0.08 100.1 1.11 28
115 951  0.02 134 0.09 116.9 133 24
102 815  0.02 1.05 0.05 111 195 32

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

6.89, when maximal response was constrained to 100 %.

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

The binding profile of h-SCP (SEQ ID NO:1) at CRHR2 was
determined in radioligand binding studies in a membrane preparation of SK-N-
MC cells stably transfected with human CRHR2 using [125I]-anti-sauvagine-30
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Asn Ala Hs Cys Met Ala G n Ile 3540 PRD3040WPCTSEQUENCE. t xt <210> 91

<211> 40 <212> PRT <213> Artificial
<220> <2240 2M0D5RBG <222> (40)..

<222> (37)..(37) <223> Cys- NES- Peg_MA20000 <400> 01 Thr Lys Phe Thr
Leu Asp Val Pro Thr e Met n Le 1015 Leu.Phe Asn e Ala Lys Ala
i bel Thiy 1N we RTEraed BY A6l SKabing nfiZhsud

Lys Asn L@ﬁ

35 40
<220>

(40) . .

10

15

20

25

30

( 40¥ells/ped

Sequence <220> <223> Synthetic peptide
(40) <223> AM DATI ON <2P0F/US209663U0D RES

Leu Ser

WA adnile

<Béfets %medlﬁaﬂylﬁoﬁ at —ﬁ@@sﬁﬂappmﬁ%&élfﬁ@ ixfigfi al Sequence
<223>E25%nt het'i c pepti de <221> MOD_RES <222>

> AM DATI ON <220> <221> MOD_RES <222>

Frozen cell pellets were defrosted on ice in 15 ml of assay buffer that
was composed of 10 mM HEPES, 130 mM NaCl, 4.7 mM KCI, 5 mM MgCla,
and 0.089 mM bacitracin at pH 7.2 and 21+£3° Celsius. The solution was then
homogenized with a Polytron tissue grinder at a setting of 10 and 7x3s
(Brinkmann Instruments, Westbury, NY). The homogenate was centrifuged at
4° Celsius at 800 x g for 5 min with the pellet being discarded. The
supernatant was re-centrifuged at 26,892 x g for 25 min at 4° Celsius with the
final pellet being re-suspended in assay buffer. All binding assays were
conducted in 96-well Multiscreen GF/B filter plates (Millipore, Billericay, MA,
U.S.A.) that were pre-soaked in assay buffer with 0.3% PEI for 1 hour. For
competition studies, cell membranes of 45 ul volume were incubated with
either 60 pM ['?°[]-anti-sauvagine-30 in 50 pl volume for the CRHR2 assay or
with ['#1]-(Tyr%)-sauvagine for the CRHR1 assay in the presence of 15 pul of
competing ligand for 120 min having a total volume of 150 ul. Nonspecific
binding was determined by inclusion of 1 uM of r-UCN1 (SEQ ID NO:114).
The bound radioactivity was separated by filtration using a Multiscreen Resist
manifold (Millipore Corp., Billerica, MA, U.S.A). The filters were washed three
times with ice-cold PBS at pH 7.5 and radioactivity retained on the filters was
quantified by its liquid scintillation measured by a TopCount counter (Packard

BioScience, Boston, MA, U.S.A). All experiments were performed in triplicate.

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

Cag,t (ax
T 14100 s (D)
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(38)..(38) <223> Cys- NES- Peg_MA20000 <400> 92 Thr Lys Phe Thr Leu
Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys
Ala Lys AS0208052999 Ala A n Ala Ala Ala 202530 PRD3040WOPCTBSBYUERGE. t xt

Asn Ala H's Leu met Cys A n Ile 3540 <210> 93 <211> 40 <212> PRT
<213> Artificial Sequence <220> <223> Synt hetic peptide <220>
<221> MOD _RES <222> (40)..(40) <223> AM DATI ON

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

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

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

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

Example 7: Vascular Smooth Muscle Relaxation - Rat Aortic Rings

The ability of h-SCP (SEQ ID NO:1) to relax vascular smooth muscle
20 was examined in isolated, rat aortic rings pre-contracted with phenylephrine
(PE) (see FIG. 6). This peptide (SEQ ID NO:1) produced concentration-
dependent relaxation with a pAsg of 6.05+0.12, but was 10-fold less potent
than h-UCN2 (SEQ ID NO:115) having a pAsp of 7.01+0.13. The responses
caused by h-SCP (SEQ ID NO:1) were inhibited by anti-sauvagine-30 (SEQ
25 ID NO:118).
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<220> <221> MOD_RES <222> (39)..(39) <223> Cys- NE5- Peg_MA20000
<400> 93 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn
Leu 15101M80Lew/®dwoAsn |le Ala Lys Ala Lys Asn Leu Arg RCI/USRI0IARTAl a Al a
202530 Asn Ala His Leu Met Ala Cys Ile 3540 <210> 94 <211> 40 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic peptide <220> <221> MOD _RES
<222> (40)..(40) <223> AM DATI ON <220> <221> MOD RES <222> (40)..(40) <223>

Cys- NES- PEQa%QOQaﬁﬂ@@a%c%Par'@HarbMt%rlEBﬁ‘oﬂ' hflsb%lﬂe@%abbﬂl!-le%'p Val Pro Thr
Asn Il e e Asn Ile Al a

Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Ala Hs Leu Met Ala

S0, 25, i gPt B SeBiE T s ) Bl

Al DATE ON(122€bntrekBde, MdDv&EdIai2dRe watBassese8y irtd28trogherteNissfudeg_MA2000
<400> 95 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu

151015 Lekapgengosf rablit peartagsan A bplus olenplpeabadike epatrey vehigla oaha AI a
202530 Asg
<213> Arti fﬁl ﬁm‘%—bgequgnw %@’Qﬁ<§§gé&g}/§é€tﬁ/ s pé%@f ook THER NDD RES
<222> (40JSEQAD) N&2PIroditeintdideéntZRion-degehdeMIDcRES es in heart rate and
left ventricular developed pressure (dP/dtmax) and a corresponding decrease
10  in coronary perfusion pressure (CPP) at a concentration for 50% response
equal to 52 nM, 9.9 nM, and 46 nM, respectively (FIG. 7), while no response

was observed in case of the control vehicle.

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

following claims and their equivalents.

20
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<222> (28)..(28) <223> Cys-NES-Peg_MAG000 <400> 96
PRD3040WOPCTSEQOENCE. t xt 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn
Leu Arg Cys G n Ala Ala Ala 202530 Asn Ala H's Leu net Ala Gn lle
3540 <210> 97 <211> 40 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic peptide <220> <221> MOD _RES <222> (40)..(40) <223>
AM DATI ON &€kAIMS<221> MOD RES <222> (28)..(28) <223>

cys- NE5- Peg_ mn12000 <400> 97 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro
Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn
Leu Arg Cys G rWhkhisAllaimeatdas:202530 Asn Ala His Leu Met Ala Gn Ile
3540 <210> 98 <211> 40 <212> PRT <213> Artificial sequence <220>
<223> Synthetic peptide <220> <221> MOD RES <222> (40)..(40) <223>

AM DATIEON <2201, <22 JppdfldeRiving?agonisi2Rivitd BRard2estticotrophin

Cys- NES- Peg_mn2000- NEm  PRD3040W)PCTSEQUENCE. t xt <400> 98 Thr _J_Iys Phe
Thr Leu Sei€fasingRyimede rpeepiahiypagn spiddaplife sempriging fiza 8minq a6id phe
Asn Il e A'@ec*()éﬁc@'o? Lys Asn Leu Arg Cys G n Ala Ala Ala 202530 Asn
Ala H's Leu t Ala Gn Ile 3540 <210> 99 <211> 40 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic peptide <220> <221> MOD_RES

<222> (40)..(40Q) 22> (28)..(28)
<223> Cys- NES- gr%%@&@%@?%@?@%%ﬁﬁﬁg?sﬂ Leu Asp
Val Pri@ Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Al a
Lys Asn Leu, Ar s Gn Ala Al a, 202530, Asn H,s . met a
Gnlle 35%9@%&%:%&1_%@9@1@0@5@5%@0 W??l*'d92ﬁ§9~bAl§&E‘HtPf’i“€‘ilﬁ§rp§’é’hqunce
<220> <223paydd REH4tRURADE INde nEddCn poeitidas BIED, Hnd 33%a2Re bftfhio atido)
<223> AM DATI ON <220> <221> MOD RES PRD3040WPCTSEQUENCE. t xt <222>

(28) . . ( 28)segpgnse,@fsl Wirsseipely IVELRIO® besie: 100 Thr Lys Phe Thr Leu

Ser Leu Asp oVgharffR I%aﬂﬁ%@a%tﬁb%ﬁ‘éa%?%nh &tHepdLS _Leu Phe Asn Ile
AIaLysAlaﬁ_@léELneLéu rg sGinAIaAﬁaAla202530AsnAlaHis
Leu mgtb Ala G n |le 3540 <210> 101 <211> 40 <212> PRT <213>

Artificial Sequence Tﬁ%?p%ﬁtide of claim 1, wherein said substitution is selected

from the group consisting of:

X for L at position 1;
20 X for S at position 2;
X for D at position 4;
X for V at position 5;
X for P at position 6;
X for T at position 7;
25 X for N at position 8;
X for | at position 9;
X for M at position 10;
X for N at position 11;
X for L at position 12;
30 X for L at position 13;
X for F at position 14;
X for N at position 15;
X for | at position 16;
X for A at position 17;
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<223> Synthetic peptide <220> <221> MOD _RES <222> (40)..(40) <223>
AM DATI ON <220> <221> MOD RES <222> (28)..(28) <223>

Cys- NE5- Peg_ MMIO000_Branched <400> 101 Thr Lys Phe Thr Leu Ser Leu
Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys
Ala Lys Asn Leu Arg Cys G n Ala Ala Ala 202530 Asn Ala His Leu Met
Ala Gn |le 3540 <210sort0at pasition M) <212> PRT <213> Artificial

Sequence <220> <223%§¥W%?81e .ide <220> <221> MOD RES <222>
(40)..(40) <223> AM I 40WPCTSEQUENCE. t xt <220> <221>
MOD_RES <222> (28)..X #&#)K aaitioty20;1 A- Peg_MA20000 <400> 102 Thr Lys
Phe Thr Leu Ser Leu ﬁfﬁﬂ\_/aé Pr.o Tg{, Asn Ile Met Asn Leu 151015 Leu
Phe Asn Ile Ala Lys gePoRPN2li Arg Cys Gn Ala Ala Ala 202530
Asn Alagg Hi's Leu Met @ |Gitpdsltien3@40 <210> 103 <211> 40 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic peptide <220> <221>
MOD_RES <222> (40). %M)Ramlomzamﬂ ON <220> <221> MD RES <222>
(28)..(28) <223> Cy - <400> 103 Thr Lys Phe Thr Leu Ser
Leu Asp Val Pro Thrﬁdﬁpigwﬂ%ﬁ Leu 151015 Leu Phe Asn Ile Al a
Lys Ala Lys Asn Leu XAy gbpdsition®2& Ala Ala 202530 Asn Ala His Leu
nmnet Ala Gn Ile 354 <2%3?>t 104&1[. <211> 40 <212> PRT <213> Artificial
Sequence <220> <2235 &A A9 'OBé’g)Gcli de <220> PRD3040WPCTSEQUENCE. t xt
<221> 9¢0D_RES <222> X #)A at(pb}tion223> AM DATI ON <220> <221> MOD_RES
<222> (28)..(28) <223> Cys-|A-Peg _mw#0000 <400> 104 Thr Lys Phe Thr
Leu Ser Leu Asp Val *Piog AgtPo&HRNi48% Met Asn Leu 151015 Leu Phe Asn
Ile Ala Lys Al a Lys &g A&bhAhign@ss G n Ala Ala Ala 202530 Asn Al a

Hs Leu met Ala Gn [le 3540 <210>'105 <211> 40 <212> PRT <213>
Artificial SequenceX®zbbatqrzgiondiat hetic peptide <220> <221> MOD_RES

X for L at position 32;

15 X for A at position 34;
X for Q) at position 35; and
X for | at position 36.

3. The peptide of claim 1, wherein said peptide is selected from the

20  group consisting of:

XLSLD VPTNI MNLLF NIAKA KNLRA QAAAN AHLMA QI-NHg,

XTLSL DVPTN IMNLL FNIAK AKNLR AQAAA NAHLM AQI-NHg,

XFTLS LDVPT NIMNL LFNIA KAKNL RAQAA ANAHL MAQI-NH>, and
25 XKFTL SLDVP TNIMN LLFN] AKAKN LRAQA AANAH LMAQI-NHa.

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

6. The conjugate of claim 5, wherein X is cysteine.
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<222> (40)..(40) <223> AM DATI ON <220> <221> MOD_RES <222> (12)..(12)
<223> Cys-1| A- Peg_MA20000 <400> 105 Thr Lys Phe Thr Leu Ser Leu Asp
Val Pro Thr Cys Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Al a
Lys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Ala His Leu Met Al a
Gn Ile 3540 <210> 106 <211> 40 <212> PRT <213> Artificial Sequence
<220> <223> Synthetic pepti de PRD3040WPCTSEQUENCE. t xt <220> <221>
MOD RES <222> (40)..(40) <223> AM DATI ON <220> <221> MOD_RES <222>
(35)..(35) <223> Q/s | A- Peg_MAR0000 <400> 106 Thr Lys Phe Thr Leu Ser
Leu Asp VaI Pr o7.Thr TAsncdrjegdiebf daim bewhéfldad liakeRbacéamidd er K- a
Lys Ala Ly Afn Leu Arg Ala G n Ala Ala Ala 202530 Asn Ala Cys Leu
Mt Ala G SUMRICBREIe2 10> 107 <2115 30 <2125 PRT <213> Artificial
Sequengg <220> <223> Synthetic peptide <220> <221> MOD_RES <222>
(39)..(39) <223> AM_DATI ON <400> 107 Lys Phe Thr Leu Ser Leu Asp val
Pro Thr Asn Il e3-Met TRencaniugateof alsin SSunther cagiprising ppleihylens glyao) s

e 3 <218 e IhyRDe 8 ATyt iRReiaTERPR0 fed Mol Motk 0

<223> Synt heitherepghph ableut RRKBAAOWPCTSEQUENCE. t xt <220> <221> MOD_RES
<222> (37)..(37) <223> AM DATI ON <400> 108 Thr Leu Ser Leu Asp Val
Pro Thr Asn Ile Met Asn Leu Leu Phe Asn 151015 Ile Ala Lys Ala Lys

Asn Lewp Arg Al @.G n ThecoNjuaté af Asim 8| ehéliein 2412 fidkerliedcdiimidd.a G n
e 35 <210> 109 <211> 36 <212> PRT <213> Artificial Sequence <220>

<223> Synthetic peptide <220> <221> MOD_RES <222> (36)..(36) <223>

AM DATI ON <400>0109 TirRig qLalt@Hfdéﬂw Yalyhleth A P&f@héésn&@éclﬁéﬁ Leu
LeuPheAsnIIe151015AIa s Ala Lys Asn Leu Arg Ala Gn Ala A

Al a Asn Alweighkthpbis mfrmthmgaom of weightgzooagisting ofjabott 21h0635

$220- <221 i Db GL 2 (R .%29@%22%%@@3@?%’ o
PRD304IBAOPc TSEQOENCE. t xt  Ser Leu Asp val Pro Thr Asn Ile nmet Asn Leu

'I&Ie; igﬁ ﬁlsg H e1 1f|e3 10%111?ug|é¥e ofb‘cl:lalm reln sald érE% IS branched'A(‘JI a Ala

linear.

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

20 reactive group.

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

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

30 15. A conjugate having the formula of:
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202530 Ala G n Ile 35 <210> 111 <211> 34 <212> PRT <213> Artifici al
Sequence <220> <223> Synt hetic peptide <220> <221> MID_RES <222>
(34)..(34) <223> AM DATI ON <400> 111 Leu Asp Val Pro Thr Asn Ile net
Asn Leu Leu Phe Asn Ile Ala Lys 1 Ala Lys 510 Asn Leu Arg Ala G n Al a

Ala Ala Asn Ala Hs Leu 15 Met Ala 20 25 30 Gnlle <210>
112 <211> 33 <212> PRT 0<213> Artificial Sequence
<220> <223> synthetic peptide <220> <221> MOD_RES
Ethyl—N
SR
0

wherein R is the peptide of claim 4, and S is the sulfur atom of the cysteine
thiol group of X.

16. A conjugate of claim 6 having the formula of:
Q

]
CH;0—(CH,CH,0)—CH2CHoCH,NHCCH,CH,—N

SR

wherein n is an integer in the range from about 40 to about 1800, R is the

10  peptide of claim 1 having an amino acid sequence selected from a group of
SEQ ID NOs. consisting of: 2, 3, 5, 6, 10, 13, 16, 17, 18, 19, 20, 21, 22, 24,
25, 26, 27, 28, 29, 32, 33, 35, 36, 37, 39, 40, and 41; and S is the sulfur atom
of the cysteine thiol group of X.

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

li
b PEG—H;NHCCH,CH,—N

SR
o]

wherein bPEG is a branched polyethylene glycol with a molecular weight of
about 80 kDa, R is a peptide having the amino acid sequence of SEQ 1D NO.
20 29, and S is the sulfur atom of the cysteine thiol group of X.

18. A conjugate of claim 6 having the formula of :

63



<222> (33)..(33) <223> AM DATI ON <400> 112 Asp Val Pro
Thr Asn Ile Met Asn Leu Leu Phe Asn Ile Ala Lys Ala 151015 Lys Asn
Leu Arg Ala Gn Ala Ala Ala Asn Ala H's Leu Met Ala G n 202530
PRD3040WPCTSEQUENCE. t xt |l e <210> 113 <211> 40 <212> PRT <213> Hono
sapi ens <400> 113 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile
Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala I&ys Asn Leu Arg Al a
Gn Ala Ala Ala 202530 Asn Ala H's Leu Met Al a nlle 3540 <210>114

<211>40 <212>PRT Hz€RBCHRAD INHEHRTH, T e-gHIC <220>
<221>MOD_RES <222>(40) .. (40) <223>AM DATI N, <400>114

Asp Asp Pro Pro Leu Ser Ile Asp Leu Thr Phe 2
SR

wherein n is an integer in the range from about 40 to about 1900, R is a
peptide having an amino acid sequence selected from the group consisting of

5 SEQID NO.s: 13, 29, and 36; and S is the sulfur atom of the cysteine thiol
group of X.

19.  The conjugate of claim 186, wherein n is an integer of about 460,
and R is a peptide having the amino acid sequence of SEQ ID NO. 29.

10
20.  The conjugate of claim 18, wherein n is an integer of about 460,
and R is a peptide having the amino acid sequence of SEQ 1D NO. 29,
21. A polynucleotide encoding a peptide of claim 1.
15

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

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

24. A pharmaceutical composition comprising (a) the conjugate of
claim 19; and (b} a pharmaceutically acceptable excipient.

25 25. A pharmaceutical composition comprising (a) the conjugate of

claim 20; and (b) a pharmaceutically acceptable excipient.
26. The use of a peptide of claim 1 in the manufacture of a
medicament for treating a subject suffering from or diagnosed with a disease,

30  disorder, or medical condition mediated by corticotrophin releasing hormone
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H's Leu Leu Arg Thr 151015 Leu Leu G u Leu Ala Arg Thr Gn Ser Gn
Arg Gu Arg Ala Gu Gn Asn Arg 2025 Ile Ile Phe Asp Ser Val 3540 30
<210> 115 <211> 38 <212> PRT <213> Hono sapi ens <220>
<221> MOD_RES <222> (38)-(38) <223> AM DATI ON <400> 115
Ile Val Leu Ser Leu Asp Val Prolle Ay Leu Leu Gn Ile Leu Leu
PRD3040w0 Pshspar2\edtivity selested foncthe @ionp Aoasisiing ¢f meiabglindigeaser Ar g

Gu Gn A : n Ala 202530 Arg Ile Leu Ala Arg val 35 <210>
116 <211> %@Jgéﬁg?é'yéér <213> Honp sapi ens <220> <221> MOD RES <222>
(38)..(38) <223> AM DATI ON <400> 116 Phe Thr Leu Ser Leu Asp val Pro

IQL 2?3 /IA:S ge tr?ﬁlsa ee;u%e%ccgé ng\' 10I%1|5m%n hereln he c}' gésaspe‘l, aisléydser,Aosrn

5 medical condition is diabetes.

28. The use according to claim 26, wherein the disease, disorder, or

medical condition is heart failure.

10 29. A peptide comprising the amino acid sequence of SEQ D NO.
29.

30. A conjugate comprising the peptide of claim 29 and a linker
attached to the cysteine at position 28 of the amino acid sequence.

15
31. The conjugate of claim 30, wherein said linker is acetamide or

N-ethylsuccinimide.
32. The conjugate of claim 30 further comprising polyethyiene glycol
20 (PEG) attached to said linker, wherein said PEG has a molecular weight of

not more than about 80 kDa.

33. The conjugate of claim 32, wherein said linker is acetamide.

25 34. A conjugate having the formula of:
0
Ethyl—N
SR
0

wherein R is the peptide of claim 29, and S is the sulfur atom of the cysteine

thiol group at position 28 of the amino acid sequence.

30 35. A conjugate of claim 30 having the formula of:
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202530 His Leu Met Ala G n Ile 35 <210> 117 <211> 43 <212> PRT <213>
Hono sapi ens <220> <221> MOD_RES <222> (43)..(43) <223> AM DATI ON
<400> 117 Hi's Pro Gy Ser Arg Ile val Leu Ser Leu Asp Val Pro lle Ay
Leu 151015 Leu Gn Ile Leu Leu Gu Gn Ala Arg Ala Arg Ala Ala Arg
Au Gn 202530 Ala Thr Thr Asn Ala Arg Ile Leu Ala Arg-Val 3540 <210>
118 <211> 30 PRD3040WOPCTSEQUENCE. t xt <212> PRT %213> Artifici al
Sequence <220> <223> synthetic peptide <220> <221% MOD_RES <222>
(30)..(30) <223> AM DATI ON <400> 118 Phe ﬁ’-ii s Leu YeUyArg Lys Met Ile
Au lle Au Lys G nCHA—(CHsCHAD)—EHOHEHANMICABLEHGM Al 4 Al a Asn Asn Arg

Leu Leu Leu Asp Thr Ile 202530
SR

O

wherein n is an integer in the range from about 40 to about 1900, Ris a
peptide of claim 29; and S is the sulfur atom of the cysteine thiol group at

position 28 of the amino acid sequence.

36. A conjugate of claim 30 having the formula of;
0

H3CO(H20H2C0)nHZCH20HZC—NJk
H

CH,

SR,
wherein n is an integer in the range from about 40 to about 1900, Ris a
peptide of claim 29; and S is the sulfur atom of the cysteine thiol group at

10  position 28 of the amino acid sequence.
37. A polynucleotide encoding the peptide of claim 29.

38. A pharmaceutical composition comprising the peptide of claim
15 29 and a pharmaceutically acceptable excipient.

39. A pharmaceutical composition comprising the conjugate of claim

30 and a pharmaceutically acceptable excipient.

20 40. A pharmaceutical composition comprising the conjugate of claim

35 and a pharmaceutically acceptable excipient.
41. A pharmaceutical composition comprising the conjugate of claim

36 and a pharmaceutically acceptable excipient.
25

66





