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5 Met hods and_Conpositions for the Treatnent of
Gastrointestinal Disorders TECHNI CAL FlI ELD Thi s

invention relates t d conpositions for
treating various dllmmwummmmmmd udi ng
gastrointestinal disordggs, obesity, congestive heart
failure and benign 10 prostatic hyperpl asia.
BACKGROUND Irritable bowel syndrome (IBS) is a conmon
ggrdhlllethods adaldCC(Il mpositiens forhthe . Ifatmem)tuf
mllion indi Se one man
Brothers, G ob mwf%ﬁpélﬁfsl%‘ﬂé Eovvel
syndr one industry update, Sept enber 1999). IBS is the
nost common di sorder gregoeed. PcIgast roent erol ogi st's
(28% of patients exani ned) and accounts for 12% of
sits pri ma SIC gns Cam Lleri
s e nrGa  mSB BB bemgostitns i Hoekge Yaro e BEii c
| fiBlaGing @hstloBtestifial @SdotdRd, 66bsity todz2bive) Hebit G4ilupd uiiddehign
througﬁ direct costs of health care use and indirect
cerestaticdiypomlagidsent eei sm from work (Tal l ey 1995,
Gastroenterol ogy 109:1736-1741). Patients with |BS
have three tinmes nore absenteei smfromwork and report
a reduced quality of Ilife. Sufferers may be unabl e or

unw I ling to attend SOCBRACKEMHEOUND Nai ntain
ment, or travel .even short distances (Drossman

lo
igggtb%rhoyehygdxseqe 63:35)) lsggzmqg:g@romq- Aisprdey %f t.ge mtestine that
t 5@&&%% $0 Wiifih lmﬂ&ﬁé inMREOS hidnd (llehmal @%tﬁérgg@o&l nce

few 25 prescrl tion tions exist 0 treat

PHealthaars-Imjtabile b1 syridreme mdustnyapdesn Seatembar 1P92hdBa is the
R N R %‘*r%ﬁﬁgﬁ?md)
bambdc;dsmts for 12% oﬁsﬂsntqmtpnumsptrae&jmimmams (Qamill@£}001,
ea
© FR R s 28 BTl He Ao R R0 RSE L

f atBns (bﬂhﬁﬁaxfnaﬁ]lg}e tHrowgh dif26:-cbBid@Dlicalth eark BSe ipﬂtmchm:&osistolﬁ

MRS Eomyork chaley 19Ps P Going | O A1 gt wim

MBS h 4/ HEFedtinBs MBFsRBsdntedistOfrddh work dnd répot 4 RMudt qaility of
1995, Am J Epidem ol 142:76-83). -1 5 The definition

alite- SRS Sy oo apshlepr ElRE r%@eﬂ%w% SYALS BIAFRAN 7 e d
| Bmbl9metObBravel even short distances (Drossman 1993, Dig Dis Sci 38:1569-

1580). There is a tremendous unmet medical need in this population since few

prescription options exist to treat IBS.

Patients with IBS suffer from abdominal pain and a disturbed bowel pattern. Three
subgroups of IBS patients have been defined based on the predominant bowel habit:
constipation-predominant (c-IBS), diarrhea-predominant (d-IBS) or alternating
between the two (a-IBS). Estimates of individuals who suffer from c-IBS range from
20-50% of the IBS patients with 30% frequently cited. In contrast to the other two
subgroups that have a similar gender ratio, c-IBS is more common in women (ratio of
3:1) (Talley et al. 1995, Am J Epidemiol 142:76-83).
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Criteria" (Drossman et al. 1999, Gut 45: Suppl I1:
1-81), which are well accepted in clinical practice.
However, the conplexity of synptons has not been

expl ai ned by anatom cal abnormalities or netabolic
changes. This has led to the classification of |[IBS as
a functional G disorder, which is-diagnosed on the
basis of the Rome criteria 10 and |inited eval uation

t Bhadefinitign apd daenestielpatens for (RS hawq bese fogmalizayion thedRpipe
Rgﬁteyg’d és%maﬁ 11:]9 3%@ 5§ d gf;?nls Bge%i%hta& xbéh Qccepted in

|opsy osocl a i sor er r ting from a
cdmmcpammaptmw dfowtelMercthe icompleaity ofwgmm@hsluﬁssmsbeea lexelpiged by

?#\Eo 1g% gi)%orm)(/ihﬁlgsnorl L a%eﬁlc?c’ gh gg's ﬁ]ﬁwzh fea Yo 2 cfass?ﬁcatlon of-

on O paln S Scera
SB&&SIE! fuhdtichalaGiodi sy holsicle isailagnaﬁﬁdm’nsthé s dfitler Ror@@€riteria

Gasiroenterol o 2-668). Recentl there_h
o S a0r R SRR s dizeqho R o ol FOD i ARREREY Med
e52 310888 IBS BIonsifeadiothbe al“Bfii#)Gﬁ*lhesdcmt disoBératsultdly fd8Sa
|

patients have small but si gn icant_increases in
c eTBpiPationof fapmintemciingmacheaismscalared bovst mealggan increased

F@; 6f b Ididsfin O &L@on(tbl@ in®Qhuli FERA I8nstil @and
ere a

ression o mmat ory cytoki nes (revi ewed
psyctr@ﬂopleygthc{cmdhgé@gb Qastmr&gelogf' 126069 ) Recaptly,

U ped @i RRM o WBH) 10 of SflbARE ARG bPRSS.

g Rspartsi indies¢ thabdubetitselilB8 ipsticutshaye suiall boimigréécagt jncreases in

t r.oi.nt estinal di so ynct i
o S0P il enfiPiat 5 eS8 PRSI R L8P B0y o
dspriese (iINGSREYG alfstahoxpressons efiafammhoey etokiges(avicwied by
Infla bowel di sea unctional 25 heartburn,
dgéjé@’%%hﬁ\d?%?ﬂf Wﬁraﬁﬁﬂgﬁpﬁwee@yspep& a or nonul cer
dyspepsia), gastroparesis, chronic intestinal

pseudo- obstruction (or c mg udo- obstructi on),
and di sorders and conditions a ciated with

const i At present Rventiondeutwts @atipositions arirelatt enktdds Iforlmting

oD S RER el S BB B oy

didgsQfdéey, ﬁmaﬁoﬁwgdstra;ﬁte@memseﬁeﬂj fids@ossoptaged iréMixtidesse
The 30 corrp05|t| ons feature peptides that activate t ha?

gUeFitPa1 oyt disgass, Weerais )ity fory bopgl Geast fignction

| R4S Ayepfa iRAhdhE AmEIHAPSY shbriiSoraBAulE & dResia),
met hods for treati ng obesntgl congestive heart

f gaqsmﬂpereamhmm lgwstptrabgsteaéq e Wﬁmvpﬁoasq gpie Bm)io obstrugtion),
W8 a&grd@% (gmn% s D08 B¥a RAthichfidtip@tiod @ 0 Gnst ahotnhe
case O gastr0|ntes |naI ISOf rs t he

pepsocited vathsxsg otdnihte baaoécdl;aes, phssysurgigal tongtipstion, and constipation
associated with neuropathic disorders as well as other conditions and disorders. The

compositions feature peptides that activate the guanylate cyclase C (GC-C) receptor.

The present invention also features compositions and related methods for treating

obesity, congestive heart failure and benign prostatic hyperplasia (BPH).
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gastrointestinal notility. Wthout being bound by any
particular theory, in the case of |IBS and other 10
gastrointestinal disorders the peptides are useful, in
part, because they can decrease inflammtion. Wt hout
bei ng bound by any particular theory, in the case of
1BS and other gastrointestinal disorders the peptides
are al so useful because they can decrease

15
- gYEthewt beinedorndby Fai pertulayitReosy. in the 5as§ of ¥ andyotbeft i on

e e

aln peptides are capabl e of activating the
gpashyingdsenat poitiise C (GC-C) receptor. Also within the
i nvention are pharnmaceutical conpositions conprising a
peptide of the invention as 20 well as conbi nation
C Winvai Bdiny touad by anBpancudar pigpty, dethe fcadelod IBSwmdhothen and
a second. erapeutic ent, e..d.. an.agent for
 EBP e SO bR Degre ulsef iy SRS eyl desroase
Phalaregushi cal s, Inc.; Bethesda, MD) or sone other
gastroi ntestinal disorder. Exanples of a second
t herapeutic agent include: acid reducing agents such

asyitdoat @@?%lgﬂﬁg@b&m%&ﬂét b tHeRERIFIBS Bh@6HEr S|

pro-noti | ~agehts such as 5 receptor 25 agonists
( @asirointesting) disordeys thepentidesare alsprusasitbeeayse they can decrease

g%%%%Bﬁ%ﬁgﬂgéﬁfx%ﬂ£&ﬂﬁﬁ&?SSantS' central |l y-acting

gesic a s such "as opi od receptor agonists,
opi od receptor antagonists, agents for the treatnent

of . I nfl qry howel di.s . ' B -

o PR PR3 g B A e
| e capffdofCativaihg thguanglgeniyslasd@(GCr@atceptor. Also within the
gastrointestinal ar visceral pain.

and c . :
pRBSBHORATe BRarmaceuiisy °PWH?%51‘E’1§P8“1PH%{‘%\$P%8 of the invention as
z ﬁwui ] ﬁ&rhbin@tﬁtﬂl @)ﬂ‘lpldisiﬁaﬁ‘s Goulpriging a peptitesof ﬂlfedﬁv@)ﬁaﬂ'ahdaa second
the pharmaceutical conpositions can inc n
artBATeReRtcagsgk A2 SB PETY &Y Hepting w&@%t%%-g-g%ﬁs@%ﬁ Srgampo
OfphaffacEiRAREInc PROGKSIE SMDS of somZéth & pabttdidbstinal flisorder.
receptor antagoni sts (for exaqg[gﬁqkﬂS, 5HT4 and 5HT1

€

@pucg@g) pgeﬁsssu?léz_asg)_r?ton
l hi . \ ce
N %%tﬁfrngbgﬁ‘ors fanlg(?ﬁﬁ ?&@I&E) ‘%lgﬂ%fsf, gfb—lﬁgﬁ{ﬁty aEéJts%@H &s SHT receptor

one, al 5 nal nefene, cypridine,
b eganifts ag- tZetnoam ) enti-indlanymatery iRgents, aatispasmeadiss cantigepyessants,

e Rk E Bl A CRIGR s Bl ol MR, 6t repeprr
I exmeagbists cagentg Goritlst tseagreerny of Inflamoptdrphowelridse8R; Crhd F)disease

OO FESRAEB900 StclSpne o8 SLADL 9. e,

agents that treat gastrointestinal or visceral pain and cGMP phosphodiesterase
inhibitors (motapizone, zaprinast, and suldinac sulfone). Thus, for example, the
pharmaceutical compositions can include an analgesic agent selected from the group
consisting of: Ca channel blockers (e.g., ziconotide), SHT receptor antagonists (for
example SHT3, 5SHT4 and 5HT1 receptor antagonists), opioid receptor agonists (e.g.,
loperamide, fedotozine, and fentanyl, naloxone, naltrexone, methyl nalozone,
ﬁalmefene, cypridime, beta funaltrexamine, naloxonazine, naltrindole, and nor-

binaltorphimine, morphine, diphenyloxylate, enkephalin pentapeptide, and
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(e.g., talnetant, osanetant (SR-142801)), .

nor epi nephri ne-serotonin reuptake inhibitors (NSRI;
e.g., mlnacipran), vanilloid and cannabanoi d receptor
agoni sts (e.g., arvanil), sialorphin,

si al orphin-rel ated peptides conprising the am no acid
sequence Q—INPR 10 (SEQ ID NO ) for exanple, VQHNPR

SEQ ID NO. VRQHNPR (SEQ | D NO NPR ( SEQ
|( fyimgyutine), @ma@s&%&t&em ezpplwﬁ@@%;mw( éﬁé Tpggptor
Nngr)lsts mgﬁgﬁlﬁ& Q@E@réc@p t on%&dN@P!geﬁog %ﬁ% ,ngts

unds or peptides t are 1 nh ors

néng tait@tant ofangteet GR-UE80 ) 'lfynrepmephme LG ] rﬂp@kwm;bnors

Al n ot orohi-n
GO S ithetan) ARTR R bl Rl BB (£ arvi,
pejaldrples, sigd@phindelaten @bp):gies cdmprivynp the Brmnol anidi @ﬁutm:eﬂQHNPR

e BE a6 ettt YRERIRL QbR L S spa no:

C@DVRGQE@R (JSEQII]DNO | NRERGPQHNPR (SERUDALS: Of VRGPRQHNPR
vention. invention includes methods

t r(%%@,lﬁé\IQ, ar)1 %BQP&gQW%f%‘%Q A0 dD:s"Bfla@W (SEQ ID NO:
aqn&oﬁip%hﬁds' d?geﬁhdéﬁ ﬂfa’c Q’@ 1ﬁkﬁlﬂ§ors’3&t{n%p siff, ﬁ’ﬂ{eﬁnﬁhe Tyr-D-Ala—

npl et e agoni st of cod receptor. The peptid

i r?élle(félﬁbe 2 é’é@tméﬁ198{95/&!)910&?9@11@%?%&31@@%93&@ Cox

di d de
5r§1 E{Og?% rep gecr%:gingycgg‘lt; er g@\%? #’1‘{&?‘@% g%a%g; @muﬂﬁ’d
i Hoyghmidsadedoxigiomude(thei Resomzr ef bulghtmide) (éMO 18$/067 1@ and

A AR U5l A SIB Lo i o

onke invstpienn or chynotrypsi n cl eavage site and/or a
car boxy-term nal anal gesic peptide or small nol ecul e,
e.g., AspPhe or sone ot her anal gesic peptide. Wen
prEsamentibrt ﬂnblndéshﬁetmms [forl tekating Priodd ghsy@fitestifA @isoftiRrsty

Il .nmol.ecul e recede a.ch m)tr r
TEEARAREE Lpt B P ohio il S b B -
ar}gé R5. ThepRpridedficifdes aRbdt sAQySeibethatBrol &ﬁe@(ﬁmlﬁdjee&)nds

and rret hods of the invention are al so useful for

t riB&ertaiy erah@d«\mswa thejdimuiferbandsone eeplased by ethergoyplent cross-links

Vi ol Sonth éQJSQEJ Systeie€ hiadiy Mtlg@tflf &11@ &ﬁe@% rovide for

di sorders. Certdin peptides Inc u unct|%n‘gl

c rﬂ}tﬁm@ﬁWﬁlemrchsSWﬁ nTld neptidayanayi aﬂS@ lilrdnéct ad deastone gypsin or
PP TE Ot s i RSBLR LRIBEL SR

u rtdelr:chbe clge dAspBlee @rsdmg ottt malgema@epumt Wh\enl preseiitevithin the

di tract and t is.desirabl e SO .

ci PR 2 bt ieoa P AU R e et ph e omorypsin

C hor nayp ity pBavags sitethaSalhvas edslenéc of the M@sr@ebﬁ& crisail mdlstule.

Ole}eq:eept?c?e an me{hods oty tge mventmn are also useful for treating pam and

inflammation associated with various disorders, including gastrointestinal disorders.
Certain peptides include a functional chymotrypsin or trypsin cleavage site located so
as to allow inactivation of the peptide upon cleavage. Certain peptides having a
functional cleavage site undergo cleavage and gradual inactivation in the digestive
tract, and this is_desirable in some circumstances. In certain peptides, a functional

chymotrypsin site is altered, increasing the stability of the peptide in vivo.
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5 The invention includes nethods for treating other
di sorders such as congestive heart failure and benign

_prostatic hyperplasia by adm nistering a peptide or

small nolecule (paienterally or orally) that acts as
an agoni st of the GC-C receptor. Such agents can be
used in conbination with natriuretic peptides (e.g.,
atrial natriuretic peptide, brain 10 natriuretic
peptide or C-type natriuretic peptide), a diuretic, or

She i Rh R ;gau@és Iﬁaﬂéd%tfﬁxrh?éaﬁng QY ElibdrBgks _@mw@%nrgwﬁe heart

invention features nethods and conpositions f

i faiture arsi regignrprestaticrivyberpiasia by agministeringsa peptifie onstrallimalecule
i nvol,ves spon u rdin [ i '
(BHPEly BREN G i AORL AR BC RO G agents com
re@kedtinicombinugorf with nithinetigpeptides (a5 1 atddl nhieintetin abptide, brain
tract during t di gesti ve process. |ln cert.aj.
RS ar en R el nE RS Sanyrr SEiBhBiongs o
NBERtendn okttt end@géat i vel y charged amino acids (e.g.,

Asp or G u) or one or two or nore contiguous 20
positively charged residues (e.g., Lys or Arg) or one

Ofheli¥nf6n fSRFufes GRS YRY SonBSB3itohY EBrinéasiAg Gatdinal iotility.
charged am no acids at the ‘carboxy term nus. In these
dintseitfiahmatilityanyolyss spardanepusfiopriinaien diescniiqng gndygonfrpetions of

i = : s S
SHASEANEE SOt o BRI wlSa i
ctreset erthg thendigestisie prdsesar e preceded by a Leu. For

exanple, the follow ng am no acid sequences 25 can be
added to the carboxy term nus of the peptide: Asp; Asp

Linertdiy smbydimeeyts theypeptideg snchyde; eitharpone s twoy/er thyrs contigubyss
Lys; .Leu Lys Lys; and Leu,Asp..lt is also possible. to
Shegpi P DaciatERA Ao I (Er HIRYF 0 A o S berhipse pgptisuos
aﬁaﬂ'ﬁ/&y_chh@ec;lt ﬂ:‘s’iﬁﬂésiS(S.lg., L padrgy ororeap e erl ?anm?hﬁg'mgs
consj sting of.,, or onsi st.i ng essenti a of the
aPRSHY e & e%’*é‘éj%ﬁﬁaég?qc MG acds _%é%%%‘ﬁ‘é’ t Sx&h@‘eﬁyse
QidtoditAcss AAPefthéHankengAnsidd actare 2he’@atloky Xerhirths @y lther
Xaal6 Xaal7 Cysts Xaal9 Xaa2o Xaa7l wherein: Xaal Xaa2

Xeraitivalyaf nsgaisely shage. da othee pmbadimeyts thsrcarbexyegminalchgpged
X3dtho 382 ark PRedediddd 4 &umF&sé)&nglé, B LR 1163inR 2RI R Blchces
XaaS, Xaag, Xaal2, "Xaal3; Xaal4, Xaal7, and Xaal9 can
beanzheyaddad tn theenartpxy teymiras phiha pepitdsel Asit dise Lygialoysilys Aghlys

BT RHr 1PP i 0y Bk bl e o5

Ttorsimplg pddEeilatghe ¢aboxyramamsodi nents Xaa8 is A u, Asp,

Gn, -5 -
In a first aspect, the invention features a peptide comprising, consisting of, or
consisting essentially of the amino acid sequence (I)-: Xaa; Xaa; Xaa; Xaa, Xaas Cyss
Cys; Xaag Xaag Cysyo Cys;; Xaax Xaa;; Xaajq Cys;s Xaag Xaa;7 Cysig Xaaj9 Xaaz
Xaa,; wherein: Xaa; Xaa, Xaa; Xaas Xaas is Asn Ser Ser Asn Tyr or is missing or
Xaa; Xaa; Xaa; Xaayis missing. In certain embodiments Xaag, Xaag Xaa;z, Xaa,s,
Xaa)4, Xaa;7, and Xaag can be any amino acid. In certain embodiments Xaas is Asn,
Trp, Tyr, Asp, or Phe. In other embodiments, Xaas can also be Thr or lle. In other
embodiments Xaas is Tyr, Asp or Trp. In some embodiments Xaag is Glu, Asp, Gln,
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5 Ay or Pro. In other enbodinents Xaa8 is GQu; in
sone enbodi nents Xaa9 is Leu, Be, Val, Ala, Lys, Arg,
Trp, Tyr or Phe in sone enbodi nents Xaa9 is Leu, lle,
Val, Lys, Arg, Trp, Tyr or Phe. In certain

enbodi nents, an ami no acid can be replace by a
non-naturally occurring 10 amno acid or a naturally
or_non-naturally occurripg am_no, acid anal og. For

e CARPT Beo. In iher dphodinaents X #rs 156w insomesanbodiseatselaap is Leu,

31; VALIXEr Oy Ak PREMH GHPRB ik SomeSerhfd@nduts X4, GSLAL Tle, Val,
triiodot hyroni ne, L-thyroxine, phenylglycine (Phg) or

néws,tﬁrgokpn@r@theryr) Phg and nor Tyr and ot her ami no
acids including Phe and Tyr can be substituted by,

e.g., a halogen, -CH3, -OH -CHZNH3, -C(OH, -CH2CH3,

- CDNperta@h-ﬁﬁJHXﬁihﬁ';ts -afShininoldsidorandwe otiae byracwp-natunallyoreurring

di As As| Al a, . |
BB R AR bt ec3Be St RieEs EB gamote
| Sn AtoinatiCratminy acid ¢an bafeplaced b Bﬂndmydw;d,i D®htBylalnih& 3-iodo-L-

s O Bk Bl b o thortyn,
OtPAGlan@ ARTYH ARIYtiger IaﬁmoSacﬂs andmﬁi Dhe A0yt SanHel shibstiRitBEDy,
enmbodi nent s |t IS enmbodi nents Xaal6 is

T adialpgens 3y 3, @HgNHTrE(O%aQHz@és,@;T -CHpf5l6Hs, -SH,
AR anctB@kPodps sel ected from Tip, Tyr, Phe, Asn and Leu
or Xaal9 1s selected from Trp, Tyr, and Phe or Xaal9
Is selected fromLeu, Be and Val; or Xaal9 is H's or

3030k 5B L1 L Ry, Do 0% bbb
miAsmi gy sone etalzRiimenss Kams is AldPpo am@lyxaxd;m othsr erhissiimentsit is

F At 80 SPRARE SR S B Prioa S GaGLF YRnp e PR Lew L

dissgy @teﬁcsp( andgn pthar emistdirnemnd ﬂ:mAlaa)k Gy and intsyill biisep Bﬂbﬁchments

o LRI L8 s BB i Sy e DireAlay R0 L1, A, T eawls G

dyrp QfJAlaaXailbl [ECsEle@tB@fromdBtﬁ PBR.IhR, AGOMdITe8 br X¥&P ansiedted
gastropare5|s chrgnic . intestinal pseudo obstruction

30 il ackRheer i i sclactsd)Tombes flegnd VelheieX i/l His or

hedgal , if 3dibddEr@h THE MY PhO ARSI L a1, }ﬁw&armhaéﬂd@cmo Xaag; is
adn1n|ster|ng a conp03|t|on conpr|S|ng

af/%ﬁpé’h@a At s gHesing e gtapa és AwrnGixand Xaz: mrrplssnr@ pr ¥ra1Pkaazo
£ nﬂ?ﬁg n?%ﬁ'g:gﬁ ’I'h§ m%ﬂtx&nhﬁso%@cﬁfcg ﬁnehﬁ&s for B@ %.Ln!rymtes al

i ona ynotrypsin cl eavage site that ocat e
atdisorgayd¢-g4 ® gaswiintastiodl swlititpedisarddr, BRmctivmek gas@o@e@t&ad:

r e(ﬁfb%é? agﬂrn&qwi%x retﬂtl% )‘/j%g%trel %?Ctlo\qgﬁ{eéa%ﬁg%% dat’ép%?é%, %ctional
podwpﬁpsml honufcandyspepsial gastrypesesis, chronie agestinaltpgeddoadbstrudion,

colonic pseudo-obstruction), obesity, congestive heart failure or benign prostatic

hyperplasia by administering a composition comprising an aforementioned peptide

When Xaag is Trp, Tyr or Phe or when Xaa,¢ is Trp the peptide has a potentially
functional chymotrypsin cleavage site that is located at a position where cleavage will
inactivate GC-C receptor binding by the peptide. When Xaay is Lys or Arg or when
Xaayg 1s Lys or Arg, the peptide has a potentially functional trypsin cleavage site that
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5 is located at a position where cleavage w ||

i nactivate GC-C receptor binding by the peptide. Wen

Xaal9 is Trp, Tyr or Phe, the peptide has a

chynotrypsin cl eavage site that is |ocated at a

position where cleavage will |iberate the portion of

the peptide carboxy- 10 term nal to Xaal9. When Xaal9

is Leu, Ile or Val, the peptide can have a

dniasated Wsmﬁlt@méwggféeayageeWtIHaectsvgte|Co% St réaepaqr binding by the
jj4d on where cleavage will liberate the portion of

the peptide am no-termnal to Xaal9. At relatively

hi gh pH the same effect is seen when Xaal9 is His.

av ag ']tré #))ig%f Phe %{E%Jegﬁlg'eghagt% Q%‘&’%gt'?@l aeatvraé&é{er{hat 1

,clloaaathga pNBIhbn whére rchdaeage ovilliliberatefth¢ pmums ofthp pemiele carboxy-

b. - ' I Th f
Cirmaae Y e ades kel Faa Vel s e SRR bag |
Xakdiryphe clpdfakt siee thatlis ldaﬁ:e& mbaqioait@d wuaret deaveggeiitlibetate
tract uon ex sur to the, a rlate ot.e

ﬁ@m@ﬁe Sear f .aeﬁea%m@éls Aeaﬂa ‘Eé eﬁ Pﬁ&%sam?
t E¥eecPRREAPRA 812, AS AN EW(HRS XX@@?&,)S%Q@ Wrg, the peptide has a trypsin

endonor phi n-1, endonor phi n-2 noci stat | n, dalargin,

| @p%veae sitgribat 45 loedtethal@ DoAY WHEIsEica%REs) Vg@élbéfﬂff‘érﬂf‘il@e%f
@lae PEtb R eiingits Xaa_lhe‘fﬁuso fihd ﬁkﬁﬁagﬁlemd&oan EXBERE Beptide

sed to replace Xaa S0Xaa2 1

' amrbmrryttemnmi@ Xaarh.ithe papkide will béiébepatest indbe digestive tract upon

t%}é’%pepggkag g}ﬁ:g Spnateégrg?ea ; )7%%1 th gnaT egré: p-s%{ﬂtidegt(nhhg{ﬁeci'axsl be

| mchtiedlinghe geppids arki Asprb éasé‘(aahoé(avﬁy endunhdrphinil e erafomothin-2,

porti f. the tid nm no mn

KSR, aisteS WP, e o apsenl poplis Ao
Ohertine ’Ihaqaslpaphdee cam, lﬁﬂ'| exaﬂplapbeamedjtoaéplhtanmp(aade of

the invention (e.g., Xaa2 or Xaa3) is Lys or Arg, the
pepti de has a trypsin cleavage site that is |ocated at
A WIHRE Hah 06t tHh@hio-t&rhfmal agignovdcld oflth teoMae invertidf (e.g.,
the peptide am no-termnal to Xaal along with Xaal

X&az erXaké asTp, T eor Predhe laftptlf%aszslrﬁhmom&m Flegvaggfifedhat is
a‘ﬁicgte@ fat 4 hiRiRe mﬂe%l%aémlllqﬂaefﬂé/ﬁ@ bbA#dniof tﬂe‘?iéptldel denifld-

tide can have a ch ynot Y%DSI n cl eavage site

t ! bt Yoo for Sdaser e S e L
A b lGnfRT 1000t AL oA BPBL LERn Al 09 L1 Rl 85

a rel a same IS seen
waeArgxthe peptadetias a tryifm sLeavfage sitedhatpb b)caued att atmsrs@ptwhm

| '”PCLV”%%?"@Q"%“?PQ‘E b BEREbAR FMPRGRIL R, Lpy 4 ken,

uan, c&)é{xas)u Nﬁldnd(:tah er tB® ampmtemmﬂtamqm mld‘e afsthe pé;mdn of the

t he anal. thf (&1 V\Q ¢an b | uded 1?
_ 3nvention 9 al, the peptide ca.n Bae 2 ymo sin cleavage sife that is
located at a position where cleavage will liberate the portion of the peptide amino-
terminal to Xaa,. At relatively high pH the same effect is seen when Xaa, is His.
Thus, for example, if the peptide includes an analgesic peptide amino-terminal to
Xaa, the peptide will be liberated in the digestive tract upon exposure to the
appropriate protease. Among the analgesic peptides which can be included in the
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5 peptide are: AspPhe, endonorphin-1, endonorphin-2,
noci statin, dalargin, lupron, and substance p and
ot her anal gesi ¢ peptides described herein. Wen fully
fol ded, disulfide bonds are present between: Cys6 and
Cyslli CYS7 and Cysl1l5i and Cysl1l0 and Cys18. The
peptides of the invention bear sonme sequence 10
simlarity to ST peptides. However, they .include _am no
aeptifleares AgeRhea priosIoTRIER  SEAROTPIAZ, q%ﬁ% alargin, lupron, and
_sﬁ'&%b@g hd bther ahIRRGC FHRABEFsERR HoRin. EXAND! €,
i ncrease or decrease activity (e.g., increase or
decrease the ability of the peptide to stimulate

1 L} &
pep?n Adey% n&a gg% ?%% I%J)'/e,pq rb;%tt‘g b 3 a% C&qu’ Cysr and
[Bpisi ad, Cystofmd alysigl”llhﬁ peftidebof the pm/lenltnaort b:eabsml:é sedueenGC- C

SRRl o m R (e POl noro s et Tngs 505 Saitions
\Mldt @nﬁ%p@ftﬁaﬂﬁﬁﬂf}‘ URese Eﬁh[ngeﬁéﬁm@k exantpg)€\indiEtye b1 deciease

undesi rabl e side effect s, di ar.r hea .an )
FeRYIRT (§¢8i dRrrease Ar dasFRas fﬁﬁ fﬁﬁ} e RrRdg e sseeﬁtwmm
Qﬁotﬁfi‘ﬁ Afer ﬂﬁra%llﬁﬁlbfﬁle BEptfdy o fS EdtHRAy, thWtaHMi) OF tHIpktide,

A/
forma disulf bond can be replaced by honbcyst ei ne,

3hopiligof &mp@pmﬂ to hiydkbe 687 egcerter and/ or gEase fKictypdisome
PaQJs %egbeﬁqées%?a%ﬂamn(ﬁm (ekiraBly TRl I & ws smept(déu By et

Pept Protein Res 42:249) o
ohxamphdpﬂomam himgt undsslmbl(esmetemets sugh, as 11917@6%] andeighyiyetion.
21:117) to formalternative internal cross-Ilinks at
the positions of the normal disulfide bonds. 25 In
dfl dorhé embodiments bneror ptitmembérs déodroorasore aairdxd Gy pésiaduesj

e ne fo5 4 SR ol on PP R R oot PR 6 et o1

| hérs@@éprolne (Katddai¥j &al. 996 mmalmkmmeml Rdsigleage p, a ur ea
i nkage, a thiourea |inkage honate este

| dimRtayleysteine G iet 4li Hiodda Bent Rione 59 43749k agfamiggpropionic
el RIS mif ek B, @ﬁ@ﬁMeh CRER 99, llgllytoéf&m ﬁ[@rﬁ‘&vh kAR @rosERhks at

exanpl e, Ledu et . (Proceedings Nat'|l Acad. Sci
1@@1)6.@38@0)?816 @m@m fidgcdbonds. bed met hods for preparing

| act am and ami de cross-links. Schafineister et a

(J. Am Chem Soc. 122:5891, 2000) descri bes stable,
alnladdtipihame or o®ss diswlkde bdnds cmhvereplasnelsby allthma@\emwdmt@mss—

o e BB S AL 24 5P RE D0

o]ractﬁmnmldgé arcattayho@riinkape, agireaiinkage, ammdurea Bfkagd aphbsphonate

S0 RS s SETRLY 2408 1E B8 158 ik, o an
amino lmkage. For example, Ledu et al. (Proceedings Nat’l Acad. Sci. 100:11263-78,
2003) described methods for preparing le.ctam and amide cross-links. Schafmeister et
al. (J. Am. Chem. Soc. 122:5891, 2000) describes Stable, all carbon cross-links. In
some cases, the generation of such alternative cross-links requires replacing the Cys
residues with other residues such as Lys or Glu or non-naturally occurring amino

acids.
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- Qys7 Xaag Xaa9 Cyst() Cysll Xaal2 Xaal3 Xaald Cysi5

Xaal6é Xaal7 Cysts Xaal9 Xaa2o0 Xaa2l wherein: Xaal
Xaa2 Xaa3 Xaad4 Xaas is mssing and/or the sequence
Xaal9 Xaa20 Xaa2l is m ssing, the peptide can stil
contain additional carboxyterm nal or amno termna
am no acids or both. For exanple, the peptide can

ude an am.no termn 10 se , e aty, fagil i ates
B0 s 8 SRR iredpe ueE BT S e KAR XA S B
PCysQ rXanaaadJ%le Gyt Xaa9Xanh Xahn (RRMNAR X ,yRatantXaay
The peptide _can_al so |nclgde .other amho. termn

RO e KRR g e if P By aR b S?%@nce%aw Xaaz
aﬁs’dz{ ik HI¥in g2 He PEptRfeicHS stilPERk 85 hd&lﬁ&ap@ﬂsdxe}mﬁap@ dnkif®

the peptide or "alter the activity of the peptide. In
sterpinaleming acidms beth. aor exsmnle deepentide eandrrindesag aydno terminal

S gg&ag[heat fa@fﬁa\féasq'e&'iﬂb‘ﬁ%aﬁ{ f}roﬁgJHo o Meﬁ)te n S ug 19(?6&%@ p%or to

p to a patient € Cca
4adnﬁms’ctﬂ;onjkﬁ thezr&ptldﬁstp a@@tlenzt() Ihe Bptid6 Gan 4H i8AndOGtheriap@no

iR PR B oo dcfist T Bing R A Srollon AR Yeias
nErettcnthé péide weabiizeithe geptidecoreaitel the acti\h@'roé tlteq:&pﬁxte ][ﬁ) some
St R anall b s SPRA LA FUTELPAS S pbraton
estbelpéptiat td patieeld tThd geptmman sRfudehe2,@yu s 1601520, 25, 30, 40,

sequence (1): Xaal Xaa2 Xagg Xaad Xaab C%% (é¥s7 Xaas
xeh§08% 9 K90 or saQzpiaming 301 3kt pmiRS leBinys,orgtboxy, tpprinus

Qo W@ﬂl%ﬁﬁ% &nﬂbeic?dsrhee&(ﬁ&%emaFgr &ﬁﬂ)le

Xaa5 is mssing; Xaa8 is GQu; Xaa9 is Leu, Ile, Lys _
Afhgre crp e 16-gddiggnabgraino xeids 2t the aming - terrms 1 the pPpde and none

?gg]ﬁc%@méqgﬁh@saXaam is Thr, Aa, Lys, Arg, Trp;

aal9 is Tyr or Leu; and Xaa20 Xaa2l is
AspPhe or is mssing. Wiere Xaa20 Xaa2l and/or Xaal

e BRRRE o Paioc B Rpel U luhiod 480 ETBRTD: Ko Koo

| Kaa XoacKand Cys@ysh Xaasri’éaab Gymn Cynn Xaks Kahie Xeair €sia Xaas

ctic thod ., 30, cogpri.sin
AEShering Xabn &Rt RSk AR Koo s e ine X
S manxelg(xd Léu, Ka,a:lys )@aiﬁ oﬁwm@ﬁ A@ylsﬁa@as Pr&<a(a814 is
Cysi.o 3 X CYSl 15
MR X B o by Ad: TPk TS R aioovds DY L5 oo
X&xan,, hsSA?Pﬂe SEls m¥¥ing. /%smerJ waazg IXah,$ afld/&SX 440 Xk, X@d Kaa, Xaas
Xaa2 Xaa3 Xaa4 is mssing_ and Xaa5 is _Asn, Trp, Tyr,
Adts mipgigg, thege may pe pigition aappo acidyyn seyp emppdimepts.
Pro; Xaa9 is Leu, Be, Val, Ala, 35 Lys, Arg, Trp, Tyr
or Phe; Xaal2 is_Asn, Tyr, Asp or Ala; Xaal3 is Pro or
dlrya sexard aspee, thajnyentjoaglso Segturesh therapgutic agpgophyagtic mpthod
L%ﬁlpr'i‘éfﬁg ad%figi'steﬂﬂga &Sp(ai'de %@rﬂﬁgsi}@ the Mrind et seﬁ‘éé?me (D: Xaa,

Xaaz Xaa3 Xaa4 Xaas C}’S6 C}’S7 Xaag Xaa9 C}’Sm CySn Xaau Xaa13 Xaa14 Cys1 5 Xaa15

—

Xaay7 Cys)g Xaajo Xaayy Xaay wherein: Xaa; Xaa; Xaa; Xaas Xaas is Asn Ser Ser
Asn Tyr or is missing or Xaa; Xaa, Xaaz Xaa, is missing and Xaas is Asn, Trp, Tyr,
Asp, lle, Thr, or Phe; Xaay is Glu, Asp, Gln, Gly or Pro; Xaag is Leu, Ile, Val, Ala,
Lys, Arg, Trp, Tyr or Phe; Xaay, is Asn, Tyr, Asp or Ala; Xaa;3 is Pro or Gly; Xaaj4 is
Ala, Leu, Ser, Gly, Val, Glu, Gin, Ile, Leu, Lys, Arg, and Asp; Xaa,¢ is Thr, Ala, Asn,
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-9 5 Lys, Arg, Trp; Xaal7 is Ay, Pro or Ala; Xaal9 is
Trp, Tyr, Phe or Leu; and Xaa20 Xaa2l is AspPhe or is
m ssing or Xaa20 is Asn or A u and Xaa2l is missing or
Xaal9 Xaa2o0 Xaa2l is missing. In certain enbodi nents
of the therapeutic or prophylactic nmethods: the
peptide 10 conprises the am no acid sequence (l): Xaal
Xaa2 Xaa3 Xaa4 Xaab WSG%%;;: Xaas Xaa9 sl o Cysil

K B2g, Taps Prayids Gly, Bypsorsil ixdep TyoRBe er Dewg amd Xaago Xaay,
R R AR SR
Xap, ishyissingr Phe; Xaal2 is Asn; Xaal3 is Pro Xaa14 i's
Al a; Xaal6 is Thr, Ala, Lys, Arg, Trp or Xaal6 is any
amino acid or Xaal6 is Thr, Ala, Lys, Arg, Tip or
Xaeekfid émbydmentoMxthafapemici ot paophilactitahethodéatht peptide

Faipiss iRy RS OO, ABARCER L A SRy Koo

$;3 KX Xasg, no
S B S e
a8y

GpsriXEes: Ko pag 7@98@@%2(%@@“ ;R4aRe I Leeygf 4s,
BESCHR QA e YOI R el RN AR L
Xag,gxxaoaxam}{a;wymm acsl ori XA aig Thin 613)@1315 Arg, oot anna§ any
Ilgfs?g—;arou %Cfgmg)d ac%:g )égﬁl?s G?y ?{%%flg gga”l;% é)r IY%L_FP%_ ’5@% ?%E‘ﬁbgs;

QtspPRelords niisingl SSi ng; and Xaa20 Xaa2l is AspPhe. In
various preferred enbodi nents the invention features a
purified pol ypeptide 30 conprising the am no acid

98 4 EmbddithentXARSin¥ékidn Xeuhdesia pirieabiol¥pep ddysnpriéimg ghe
Xaa9 Cyslo Cysil Asnl2 Prol3 Al al4 CYsl5 Xaal6 Glyl7
@RiNgadd saayeieg 4B Xaa21 wherein, Xaa9 is Leu, Be or

Val xafiK2%X7R4H Xias, XHapCysk\OysOKaRNein, FRPCHS, At PoYIAlay,
Phe, and Xaal6 i.s Thr or._Ala; Xaal9 is Trp, Tyr, Phe

&wxs%mﬁ&aé%wﬁéaam?ﬁﬁﬂw@(aaan‘&h%%l Xaa2 Xaa3 Xaad is
ms §da5‘19x %?@%Xﬁa{% Asn SBesd? kb 'I?Porqg HNsineey a8V Ria,

t han 50, 0O or 25 am no acids; fewer “t han flve
K Xaacs mlqsmm@éiawsasn, -10

" Xaag is Glu or Asp;
Xaay is Leu, Ile, Val, Trp, Tyr or Phe;
Xaay is Thr, Ala, Trp;
- Xaayg is Trp, Tyr, Phe or Leu or is missing; and Xaay; Xaay, is AspPhe.

" In various preferred embodiments the invention features a purified polypeptide
comprising the amino acid sequence (IT): Xaa; Xaa, Xaa; Xaas Xaas Cyss Cysy Xaag
Xaag Cysyo Cysy Asnj Proj; Alajs Cysis Xaam Gly;7 Cysis Xaayo Xaayy Xaag|
wherein, Xaag is Leu, Ile or Val and Xaa, ¢ is Trp, Tyr or Phe; Xaag is Trp, Tyr or Phe,
and Xaayg is Thr or Ala; Xaays is Trp, Tyr, Phe and Xaa, Xaa; is AspPhe; and Xaa,
Xaa, Xaa; Xaé4 is missing and Xaas is Asﬁ; the peptide comprises fewer than 50, 40,

30 or 25 amino acids; fewer than five amino acid precede Cyss.

-10-
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5 The peptides can be co-admnistered with or |inked,
e.g., covalently linked to any of a variety of other
peptides i ncl udi ng anal gesi ¢ peptides or anal gesic
conmpounds. For exanple, a therapeutic peptide of the
i nvention can be linked to an anal gesi c agent

sel ected fromthe group consisting of. Ca channe

bl ockers (e.g., Z|conot|deé%§ gEIete or partial 5HT
ﬂév@@ﬁpteﬂes &#R bepsradmisisiered wiltierisked. sigrsovalently linked trapy of a

%@B{hg B&@ﬁﬂ&h@hghmg@@ﬁgﬁ&s o a:&?%&fc%hm%bﬂﬁds For

rece tor a |sts i ncluding 5 for exanple
teetgrasbr mmerm@mep@@ oftlep ineentiap rcard@e) linked tG¥Tanatgssie peaat

f?agtleﬁ ‘ﬁ%m th%?%ug ggr%?sﬁa@é OP%‘&% 21 }glg@e{s?’é%d' JZlCODSl:IJ’ ez

renorecep goni s opI ol rece agoni
(complete brapetizh fHT eccepod antagdnists (fmuiamphﬁm)al, SH'MI hﬁ(ﬁiﬁ”ﬁl

DR AR BTchA Rl AEPETD L P AP R BT ST 5

'SHT f&aéxhﬁbléhbg'ﬁbé}@d niBaHe¥d rélz RISy AraXSH B Rceptor agonists,
enkephal i n pent apepti de asi madol i ne, and

R EseRtPragPrisikNBL-a6R4) 013 aeneyetrpior agquisty opioid receptor
ea?oﬁx@{st(?gt log . é§e1168§1%2: ’an%t%ns'F %%95nea98%§&n§ r131ethy1

NKI r ecept antagoni st's,
rredxepn@ malarefengoeyipsitiang, bety ﬁmat@bcmmamaloxosm aait.rmdole and

( SR gﬁg&ﬁ}%&?&ﬁﬁh@ %?Jﬂ%ﬁﬂgglﬁg:eg%%ﬁ ”"f"a“ 2and

cmnmaioanﬁ; iad fiinebating NK 1 agpeptios tragosist. (g ga rezlamtdn) and SR- -

SR Berecuf Rt e T no Pafipi P No! oeeplr Huimie N

zégﬂiﬁﬁ[) N%&Jétp(d\\/%@taln):tﬁg\é&(%@ggﬂ ISEE@Z!%(D)}\&re)JmeﬁiNﬁg;NPR
(5§ m{t)rw@ﬂ? Hﬁlﬁdaﬂ}n Ippahrpd

(reE&tdriaghtikts Je ¥ %Cﬁ'ﬂﬁﬁy Nekdo mnpﬁilbﬂpﬂﬁsretahﬂtpeﬁﬁ&s comprising the

inhibitors o ) neﬁfllé5|n frakefam d
(FRimg i spqugneHOUNT REFEQRPNOV) for9ois Y QRYER (SEQ ID NO:

| PRAY sﬂd *’[D/N@ O YREOHNBRYS E beC?mmPQ}mPR (SEQ
agoni tsaéiaeruleln conot oxi n gﬁ:des etid
aH%IN@;;s) GWR (SE@@gNQm)d‘éRG@’ QéD@*{(he)

Ctg b ﬁb”W gﬂr%)glﬁ\é]g dcﬁ'qfegﬁgeg@at Qr%q%tﬁ&l&?io% '

ana SI C pep 1 des Oor co
neﬂrﬂytni, Grakefemive ;ﬁHf'ﬂe@-Afa-IﬁeéF)tht@iﬂﬂi, GWO B0 VRBHRAL),

i8S e I A% R0 AR RERH 48, 2RSS
r ﬁqmﬁbs) rpelii@ma&nilogmftmymﬁm lo@tgh:]d:.ae edseiamxtgdem?ldgléthefmmomer
eblorliiea RS b BomeS i popimeeptift St e

tﬁé&ﬁﬁlﬁl&'lﬁﬁ&ﬁt@tﬁd?&ﬁh&&%fﬁﬂﬁﬁ%ﬂﬁ@ﬂpept' des in vivo or

one that remains ked to the flanking peptides in
vivo. For exanple, glycine, beta-alanine, glycyl
Amino acid, non-amino acid, peptide and non-peptide spacers can be interposed

between a peptide that is a GC-C receptor agonsit and a peptide that has some other
biological function, e.g., an analgesic peptide or a peptide used to treat obesity. The
linker can be one that is cleaved from the flanking peptides in vivo or one that remains
linked to the flanking peptides in vivo. For example, glycine, beta-alanine, glycyl-

glycine, glycyl-beta-alanine, gamma-aminobutyric acid, 6-aminocaproic acid, L-

-11-
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35 glycine, glycyl-beta-al ani ne, gama-am nobutyric
acid, 6-am nocaproic acid, L- -11 5 phenyl al ani ne,
L-trypt ophan and glycil-L-valil-L-phenylalanine can be
used as a spacer (Chaltin et al. 2003 Hel vetica
Chimca Acta 86:533-547; Caliceti et al. 1993 FARMCO
48: 919- 32) as can pol yet hyl ene gl ycol s (Buttermorth et

e St Pt L% 20 10 SR S 11 %0 s

452d}QChal 96 al. Mes mmwi Cigmidal AL &5 -4 @&ﬁédnaeal 193
the literature stler 1996 10 Mol ecul ar D versi

2FARMED 49D H’n@tas &fn polythylenegdyrots (Buttgrwonh staj41987 b cqul
eth&h 30 1392902 ehd fAREhAR dér?\;ahvesgiufgez Ar. §@G)2 ﬁfn%ﬁéﬁr@ﬁ Lett.

002 Journal of Control el ease
Gﬁ 1?87n1 90). aYarioppofBerflinkpymareGieseribeddw the bmatwmeﬁbs 1996

R T R e e

s t2pdeTetrahedfondl gt pS: b 80; Brolooet al. 200%aourrmal bmmmrouacskaease

t | i | cteri

S Pl Prn i B T Ve 8P G s B- B e PReehi &
01993Pd. @a€ll Xcdd0BciNUBA0aIsbYo-6g3ur ri ng pept i des Al so
within the invention are peptidom netics
corresponding to the peptides of the invention. In
v &h¢ papsidesndao chcheiettiss armhe aqadbeqamtcm of awﬁtfckerthan gcduromtiarally in
gastr |nt stlnal g? S gttlgnt su@%erl
fpd oé’r deFE AT IR 8“"? Pro‘ﬁwatbr? ‘g¢ o‘Bﬁ“?Foﬁ%F
apé}ﬁldmhfbelpﬁlttﬁﬂjr bN&@mpigtlly hoi- )riatdta$19rod@ﬁnng de’pltltlébb |Agso w1thm
bg@ ndr one, chronlc cons atio ctlona

tl?"&P PEAE PrRtidoPEeH &PTICSH %@éﬁﬂ@&é rﬂ%ﬁ‘lPYBPt‘On In

dvm 8mbbdifehts Ah@patichEi8 s RIMAB frody S PRRSIntstiddl BisbideR le
dyspe S|a nonul cer dyspepsi a, gastfoparesis, chronic

.H%té‘@ erng Todb 2 BI5RdPTelerish fromy 9 AToup gousisting of: a
ug&%ﬁﬁesﬁ&l SRty @sorddr lhittah!e BoWQ\WohdroR¥, MR e &ﬁlae@ﬁ,ca

pSeudo- obstruction, obesity, congéstive heart ['ure,

o funigeriaf gaspgingastinal disprden gy@pfzﬁoahagaal reflex d;smpm @mctl@mﬂ is
AL 38 By BB, LARIGOTM AR5 galloflepy chroni

amtmna(psdslo -ostouctibm, Crphm diskmse; minpratise solitis, linmableﬂ:bwnl 5

150
TRy oy 30 g PR BB 0,
0 prd‘stamehymrmm i d@mposition mtaﬂﬁ[m:ﬂﬁbd) chraltethé pepiide comprises

P SRk e SURp B A pe At SIS Ers ot Rting, i B

1@eptide c5m9ﬁﬁ:§ hd ﬁfbréﬁhb& SGMﬁfd)tamdk Priby® Xsq; ik p"e@ﬁ&@ddﬁlpnses

enbodi nent s ¥ sin ar try
cleh4bel 38 %2@ éerd 108, 90 %éQi £ pegrisder f%’”% e cids. In
| orRALAS cierdt® the Do B@E SSREpHRes 20 or fewer amino acids. In other

embodiments the peptide comprises no more than 20, 15, 10, or 5 peptides subsequent
to Cysis. In certain embodiments Xaajs is a chymotrypsin or trypsin cleavage site and

an analgesic peptide is present immediately following Xaao.

In a third aspect, the invention features a method for treating a patient suffering from

constipation. Clinically accepted criteria that define constipation range from the

-12 -
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In a third aspect, the invention features a nmethod for
treating a patient suffering from 35 constipation.
Clinically accepted criteria that define constipation
range fromthe -12 5 frequency of bowel novenents, the
consi stency of feces and the ease of bowel novenent.
One common definition of constipation is less than
tgree bowel venents per week. %%fflnltl

i HequeBey HBRyFHRPY SRRy e Sppgiiency o the grse phbavel

I PWHES. GReC@aRhontiefihitidh BF BehstiFidnlid BEs tﬂthiuee%WQF nt

Phar macol Ther 15:749-763). Constipation m

i Bowpat Rer Wegh Qthessfinigionsineiyde Plzmne?llyShaewwleﬁ@qfecahon
Peafxfeg&?és'eszs&s&{sﬂn]ﬁg@s%ﬂﬁﬂ %0010 AR PHAARREFTher 15:749-763).
i nc I ng neurol ogic, netabolic or endocrine

dCemstigaian mayliradwpathicd fusetienal peristipasiodionflew dmmsitédnstination)
h roj di h | caem .

VAT el B B T LB, URBAR o BBl gisopcers.
| Ehése rdssprdefdemlmdei dnhemmmmms, ypbthyroidism, heperthyatidiym,

it R T S Y T R e
S Néﬂ%ﬁwroﬁﬁ&%lsozﬁﬁérﬂim& ﬁeurd;fath}‘ %&Qas Gfseai‘bl ik RhdphengiSdiseabe

S such as anal gesi cs i ke
4g Ard Gysbie Hbeqstsi 6@@@&%111%44%% ﬁff‘élﬂt af}ﬁur&febépegtg%we

aﬂ&ds? BAGIERE kehs@ BEUAE dubk € AlidesRs glﬂ'c’é SpidRi)haffinypertensives,
conprising adni nistering a composition conprising a

p articopedsanisotnfidepressarts. @BHEMAFBPHES adantipayalotigei d
sequence (1): Xaal Xaa2 Xaa3 Xaad4 Xaa5 Cys6 20 Cys7
Xaa8 Xaag Cyslo Cysll Xaal2 Xaal3 Xaal4 Cysl5 Xaal6-:
X3hd hetbpd t&nmngacmaalﬂ;@ﬁXAammmﬁéﬁcei qompKsiap 2 gaafiedaa3

Xa 5 1s Asn r S

YRS SRRR ol il (R bR acleblb o B Ao Rk Ralikll xpos O

TY)Y$7 m&anagl @ys10Kys;1 Xaa PRy 3 XmgcﬁnsXﬁquaa%@y51ﬁim19 Xaayg
Pro

Topha igtet X3 o g o Xy s Mgl 3 a9t o e B
E‘X‘ﬁa"m@%fﬁ? Iomisfngiull Xi s AR TID, Ty ok, T or o, Xase
AT 53, Gy 47 oo S Lo i, R, Rrandet Ty Py
;(Xal_{zﬁ’s. AshyTyr, Rﬁﬁ‘or@ﬂa L3edd; » ikBeolS G1§; Xaks, i9 Il\laf\Lgu %ﬁ@p Val

he or is mssing, or Xaa20 Asn or

As
e atnolie, Lotr Yoo A AT K 10 e lo hF iays; St urs a7 5
3@, rPrS’HPAﬁ"ﬁ%?& Fanl, 19f Phber Bl Ij@ag 1§ fﬁ oE‘g.E’éI')@%ZO Xaa 1 1s '

conprises the amno aci'd sequence X Xaa?2

XdenPhéorrds m}ss@g@y&azmaéasnmg@ @%szo;masmmi@axé@m

W iehRRe S000 Xaas xand Xaas 1S mesing: Xaag is

GQu; Xaa9 is Leu, He, Lys, Arg, Trp, Tyr or Phe; Xaal2

| 1o 'c?‘r?enernb %fan%'esnt b thgrnge’thod the peptide comprises the amino acid sequence D:
Xaa; Xaa, Xaa; Xaas Xaas Cysg Cysy Xaag Xaag Cysjo Cys; Xaa); Xaa;3 Xaaj4 Cys;s
Xaa,¢ Xaa;7 Cys13 Xaajg Xaayy Xaay) wherein: Xaa; Xaa, Xaa; Xaa, Xaas is missing; -
Xaag is Glu; Xaag is Leu, Ile, Lys, Arg, Trp, Tyr or Phe; Xaa;, is Asn; Xaa;; is Pro;
Xaayy4 is Ala; Xaag is Thr, Ala, Lys, Arg, Trp; Xaa;; is Gly; Xaa,¢ is Tyr or Leu;

Xaa,g is Lys or Arg; Xaayo Xaay; is AspPhe or is missing.
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Xaal4 is Ala; Xaal6 is Thr, Ala, Lys, Arg, Trp; Xaal?
is Ay; Xaal9 is Tyr or Leu; 35 Xaal9 is Lys or Arg;
Xaa20 Xaa2l is AspPhe or is mssing. -13 -5 1n
various preferred enbodi nents, the constipation is
associ ated with use of a therapeutic agent; the
constipation is associated with a neuropathic
di_sorder; the con% i pation is post-surgica

c SmEFI P PredTTed SBRPGRER: the GoRsHRAop s agsRpiqtpwith use of a

C Qﬁbﬁﬁeﬁﬁé 4528t 1RTSRGIpANEASs Wisbhiadd 94d lalRindbaRici didkder; the
di sorder: the constipation is idiopathic (functlona

C spBttipplan ie nowurgcewomtma@m (pegtaparatpygtilens) anditheconstipation
C%Qs%ooféﬂt&xgﬁ n dOC Seiifia aﬁ%@&d&‘ il c tlgﬁ}bﬁgpﬁ%giaﬁmc (functional

mef a Ic or I sor der
rmbhsﬂpaﬂsqn dryslowt tl'apsm p@hsspauonhylp:aeqomkt;gabordlsamoc1ated with

ocal caeni | e S l ero Par ki n ' .y
BB R Rt e ahE B, PRE AR s pothyroidiam,
amtypérmyrdidlammwpaimymld;mme fclemais Rarltihson s digasen gpital cord
di,sease or stic, flbrOSISéF Sti atl n may. al so be
t# %Sl‘?"és’tﬂuf‘ﬁg w&eﬂ}mﬂ}s ‘HB%f’E%P& ésﬁésf , Brschgprung’s

t Rigsebieor @¥stid MbEbRisP Wonstdatigh Aay 8Rb 66 th(e@esﬂlt of QRE&4s) , 15
antlhyperten3|ve anticonvul sants, antidepressants,

arPPsigPsEtivelieus) ofrive thewse 9EJRIEDIUCE & anajgesics (5.g-1qpiods),
a%ﬁﬁﬁhert&ﬁﬁzeb %@Jbﬁb&l@aﬁt@%ﬁﬁ&feﬁﬁs&ﬁ%‘ﬁ%ﬁx@&cé LRAting a
pati ent sufferlng a gastrointestinal disorder, the
meEnHpYChAithr i si ng adm nistering to the patient a 20
conposition conprising a purified pol ypeptide
conprising the amino acid sequence (1): Xaal Xaa2
XdaiﬁxHaﬂwMaaﬁmﬁywﬁwﬁyﬁ%nmaa&nﬂhagﬁiys&hg@maﬁ&uxmﬁﬁhaa

R TRl e

Tyconmmpositien ¢ongsising a@nnﬂ&hpol?@ﬁdé@m@rﬁéﬁ@the &mifb 26iid 19 ng;uence

S Xo8 Seines POyl ans Gt st g XK

Vaiyslszﬁaaﬁl YaaLOAS ) a0, xéﬁgop(aagrwheea"m Bth@.l Xé@alad, Kaa,Ada; is
Tyr, g or Ala; Xaal 3-is_Pro_or . Xaald is Ala,
L ehsn Sgg Ser AgnyTyr Qrif migging or Xag: Xpg, éaaaféa% 15 Byissinp\and Xags is Asn,

& A |
Asﬁp ?éagﬂsgrnAITgh 6& 1;% P @_ﬁl% Asi?,semﬂeg» or Bré); L)é%&@ﬁ%u, e, Val,

stvsww@ irp Bk 5 & TAIPNED BYARCX A T8 PRRPTGAY
8R4, ik AL P By, Ker, @1}‘ V@f‘@}h}(@g Tid, $.eu,Tly$ Q,gangﬁksgaﬁéa?s is Thr,

Xaa2 Xaa2l iI’s n1SS|ng I'n dne enb I ment
meAdaodisn, Lyre Apg pitn; d@ap kyLEl@sxtAﬂu@ XepionoI Ty, Brecpu dewieXaary

S

O e e

missing or Xaa;g Xaayo Xaa;; is missing.

In one embodiment of the method, the peptide comprises the amino acid sequence (I):
Xaa, Xaa, Xaa3 Xaa, Xaas Cyss Cysy Xaag Xaag Cysyg Cysy; Xaaj, Xaa); Xaays Cysis
Xaayg Xaa;7 Cys s Xaa;o Xaayo Xaay; wherein: Xaa; Xaa, Xaa; Xaa, Xaas is missing;
Xaag is Glu; Xaay 1s Leu, Ile, Lys, Arg, Trp, Tyr or Phe; Xaa;, is Asn; Xaay; is Pro;
Xaay, is Ala; Xaag is Thr, Ala, Lys, A‘rg, Trp; Xaa;; is Gly; Xaayg is Tyr or Leu;
Xaayg 1s Lys or Arg; Xaay, Xaay; is AsbPhe or is missing.
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Xaal6 Xaal7 Cysts Xaal9 Xaa20 Xaa2l wherein: Xaal Xaa2
Xaa3 Xaa4 Xaab is mssing; Xaa8 is GQu; Xaa9 is Leu,
Ile, Lys, Arg, Trp, Tyr or Phe; Xaal2 is Asn; Xaal3 is
Pro; 35 Xaal4 is Ala; Xaal6 is Thr, Ala, Lys, Arg,
Trp; Xaal7 is Gy; Xaal9 is Tyr or Leu; Xaal9 is Lys
or Arg; Xaa20 Xaa2l is AspPhe or is mssing. -14 5 In
various enbodi nents, the patient is suffering froma
gastrointestinal disorder; the patient is suffering

; QR sdéxéo%f bt aﬁ%grﬁ if sru%zgﬁgﬁo ra%&ﬂt’és%!:%f &1§tgdé?f e

Jast r0|ntes Tty Irrit
syaniénnmffarhg (ﬁmm:a disorden splettied fromethe £romp comsisting of: a

gas ntetln i S rder sihQes al .refl

df% 8‘§’ S@%W@flﬁg"g °r t%blfg v H, Y%OOI pe’([c:’)cglr pi¢ Sonsifhtion, a

f ﬂﬁﬁﬁdxﬁﬂ@dstr@ﬁll&@@m ﬂﬁordﬁx@ @ﬁﬂh@&iopﬁie}gém&ﬁﬂmadlsease functional

gast r opar esi s, oni i ntestin Qseudo obst r uct.i Yo
CRBRAIS, %N%@é?efuﬂaw@i QlfsP?R—:?laeB?#“?‘feg YSPRPS % SRR SIS, chronic

ba&linal gbéﬁé%ﬁstnfé%ﬂ’ 0r6hd$ @196kSe, Qh&}dh% to10R, InPR@Edatoyy bowel
congestive heart failure, or beni gn prostatic

heliseasplcalonis. psq@or@smio@wea%ﬁwwem EAiliEen pcbenigh 4 o

| Val and Xaal6 is Trp, Tyr or Phe; Xaa9
Em%ﬁHCh)ll#e?plor "Phe and Xaal6 is Thr or Ala; Xaal9 is

Trp Tyr Phe; Xaal9 is Lys or Arg;Xaa2o Xaa2l is
Phe a 4 a i
A e e L e
MPhéyKhaf BITrp,ITyr eaBhaandgémiqrioTht @stlaydfda; 26 Tom Tivt, iPhy; Xaais is
atient t nmet hod,.cogpr isi ng. mnisterin 1
o Ao S (B o SR R 2Bt ot A Xad & D

pol ypepti de conpri si ng the am no acid sequence (I):
Xaal Xaa2 Xaa3 Xaad X a5 Cys6 Xaa8 .Xaa9 C% 10
Cy4 fiftlxgspest, thednveny &m@ﬁ%eﬂ%@a%m%m% S
XatBXAa 2 banbif! tBé Rieth¥a ddmpidare: XRginiNeads $aBSpdtient AAS n

Ser Ser Asn Tyr or is_mssing or Xaal Xaa2 Xaa3 Xaad
i sompesifionsompeising apur §edmplypsptidergoppripipg thewpino ppid sequence

TR x84, x&8 %(aa%@t@% stad @s% Cyés)@aa Qaél, cﬁoycjﬂ(l O X%ﬂ@%am

i s’Leu,
X&ys2 XaslsA@nn Coprs XaAsta@zo Xalaa wlxe:aq aasXymzd@@s Xa@)iﬁﬁs 1s

X%%,&# §erﬂs?1éfyk§fjts §di %9 Naa, ¥%L ’Xa%f ‘Xam%ﬂnss%& @nd k@zﬂ 18
Trﬁpm T@a"[)?r lAsp,(HeyThIPpnPh}r XAdsds GHadsp, Glo, Ghyor Pﬁy rXaaPIﬁ deu,
L A e P e AR 9 e A RS
mMGig] K@lm Aadkq, S@,&Z@ WaG]h Gin, Meskéuy Bys, lmg,amé Asp; Xaag is
ﬁxa,e}hl@exiq ;gs? )egg’l 317 15 MIy,SP?g o} RF&, &m aag 1S ’larp, "Pyr, Phe or Leu;
Xaayo is Lys or Arg; Xaayo Xaa,; is AspPhe or is missing or Xaay, is Asn or Glu and

Xaay; is missing or Xaa;o Xaayo Xaay) is missing.

In one embodiment the peptide comprises the amino acid sequence (I): Xaa, Xaa,
Xaaz Xaa, Xaas Cysg Cys; Xaag Xaag Cysjg Cysi Xaajz Xaayz Xaays Cys)s Xaas
~Xaa;y Cyslg Xaaj¢ Xaayy Xaa wherein: Xaa; Xaa, Xaaz Xaay Xaas is.missing; Xaag

is Glu; Xaao is Leu, Ile, Lys, Arg, Trp, Tyr or Phe; Xaa,, is Asn; Xaa;; is Pro; Xaaj4 is
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- Xaa3 Xaad4Xaa5 Cys6 Cys7 Xaa8 Xaa9 Cysl0 Cysll Xaal2

Xaal3 Xaald4 Cysl5 Xaal6 ' Xaal7 Cysl8 Xaal9 Xaaz20

Xaa2l wherein: Xaal Xaa2 Xaa3 Xaa4 Xaa5 is m ssing;

Xaa8 35 is Qu; Xaa9 is Leu, Ile, Lys, Arg, Trp, Tyr

or Phe; Xaal2 i's Asn; Xaal3 is Pro; Xaal4d is -155

Ala; Xaal6 is Thr, Ala, Lys, Arg, Trp; Xaal7 is Ay;

Xaa19 I's Tyr or L| ey; Xaal9 is Lys_ or Arg; Xaa2Q .
amslsﬁlppﬂe,w g, Tms Kapg Is @I\a/r #24p T gspeb Xaapg Lys

'&VAﬁgtxmok&@wmﬁp@ dred ek or increasing the

activity of an intestinal guanylate cyclase (GC Q)

receptor in a patient, the nethod corrprl sing: 10

B

siawstécml: guanly)ate Nahde (KHRL) maﬁommaxmw&o@@pm
CYslo Cégg %t?ﬁgalz Xaar}4 St ; t a17
%1 SIHRE i e R %%‘F” 8?8?‘?%1’ RHAPRYE2 PR %P Sa4

ﬂsﬁxg:@ﬁeﬂatﬁﬁb abie @é\ﬁxenc“éxn Kﬁa1 XK 85 lxa@ Xas B Cyxekahs

é’gga%@? s %ﬁfaﬁg la aaméé% Agp?yS@ aw&ﬁ%%ﬂ

PiRereifaR S, ')&a}ﬁh‘a; )&4 X&@'ls Aﬁ Ser Sbﬁ’ﬁsn Ty Or is HhiBsingl 0 X4 Xaa,
Phe Xaal?2 is Asn yr or a; Xaal3 is _Pro or

Koas Keas missngyng Xaema Assélkp T@rwspxléq Throp PhesXqas is (Glw,
ﬁg: d-hY SGly%{' Bro; &g 165k, I%a@al 6Aﬂa,s%-gh)§rg5(ﬂpaTy1;Ao§'P’hle LS, is

alr’ is o dy, Pro or

Té, 'Ivh ésm or Aquaa)(ala Poo ﬁ)rsGl[zyXaa); is Avlgy; Lemﬁlm%ﬁlius@n

(EETRE O A, A5 M lb PEISD AP I A 70 %R0 OBTRD o

eﬁdaoéﬁamie it Trp HEyr,Rietor Hleu; Compris bportdrg Xama¥aanas dspPhe or is

uence (1) aaz, . Xaal3 Xaadxa 6 QyS7.Xaas:
SEERIE b N ol B el A R e % 153 Sine
Cysl1l8 Xaal9 Xaa. 20 Xaa2l wherein: Xaai Xaa2 Xaa3 Xaa4

S is,mssin 8 is u;, Xaa9 is.lLeu S :
vagoneﬁﬂawwfl ‘@e cqmprisss fhe apupo agd, sefgénee %%%Xat Xaa,
XX&QgﬁkdaﬁXaa% gyéd @5157 Xa#baah SyshNCys fKaa,, Kiss Xéﬁlg Cys"»rE Kaals
Xaal7 is y; . Xaal9 is_Tyr or Leu;_Xaal9 is

AR@217 L38ip éiaaqaaizazo ?‘éazAg’BF*ﬁ’é‘ S XazpXaz g Xpgs %méSé%n%(has

amﬁt Xaefgh@LélDﬂ@mysoﬂrgf SR, TUeS FHe; X80 8RS, Xuit]iEPfo; Xaay, is
aci d ﬁD ecul e conprising a nucleotl e sequence

eidd dieay waTlproA#»pém A TeprfaaiF Y t4eand rir dendXaaggs Lys

Sgﬂ %QMoM 211 h%&ﬁgn%gﬁ _Xaa4 Xaas Cys6 Cys7 Xaa8
Xaag o) 11 Xaal2 Xaal3 "Xaal4 CYsls Xanl6 Xaal7

Cys18 Xaal9 Xaa20 Xaa2l wherein: Xaal Xaa2 Xaa3 Xaa4

x%'?%s %ntﬁ‘%gpd?ﬁqihe%\;enﬁ’&pt&l%fes %h idotatdd midleft%hc m&@@a]re Xaa2

Xaa IS ssing an

comprising a nucleotide sequence encoding a polypeptide comprising the amino acid

sequence: (I): Xaa; Xaa; Xaa; Xaay Xaas Cyss Cysy Xaag Xaag Cysio Cysiy Xaapz
-Xaa; Xaajs Cys;s Xaajg Xaaj; Cys s Xaa)g Xaay Xaa,; wherein: Xaa; Xaa, Xaa,
Xaa, Xaas is Asn Ser Ser Asn Tyr oris missing or Xaa; Xaa, Xaa; Xaa, is missing and
XaaQ is Asn, Trp, Tyr, Asp, lle, Thr, or Phe; Xaag is Glu, Asp, Gln, Gly or Pro; Xaag is
Leu, Ile, Val, Ala, Lys, Arg, Trp, Tyr or Phe; Xaa;,is Asn, Tyr, Asp or Ala; Xaa,3 is
Pro or Gly; Xaay, is Ala, Leu, Ser, Gly, Val, Glu, Gin, Ile, Leu, Lys, Arg, and Asp;
Xaag is Thr, Ala, Asn, Lys, A_rg, Trp; Xaa,7 is Gly, Pro or Ala; Xaa;g is Trp, Tyr,l Phe
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Xaa5 is Asn, Trp, Tyr, Asp, Be, Thr, or Phe; Xaas is
Au, Asp, Gn, Gy or Pro; Xaa9 is Leu, Ile, Val,

Ala, Lys, Arg, Trp, Tyr or Phe; Xaal2 is Asn, Tyr, Asp
or Ala; Xaal3 is 35 Pro or Ay; Xaald4 is Ala, Leu,

Ser, Ay, val, du, Gn, Be, Leu, Lys, Arg, and Asp;
Xaal6 is Thr, Ala, Asn, Lys, Arg, Trp; Xaal7 is Qy,
Pro or Ala; Xaal9 is Trp, Tyr, Phe -16 5 or _Leu;

) eralaeys Kazip [y pr Mgy Xada X0t 16/55PPhs o IAEITSHIG O fXapag is Asn or
NERSAAKAY, iAReHe bS XAR Xk, X5h,\ iRlsiR@a2l is m ssing
or Xaal9 Xaa20 Xaa2l is mssing. In onhe enbodi nent the
pbptegambodimsni thepentide cemprigss thei aniseapid srguence (D Xag Kaay

A8 x SR 8 O R R iRy B NGyt e

XXa2,0 C¥aaXda yWWeneKar,; WhartinXXad XaaXaXdbats XassSs igssing; Xaag

m ssing; Xaa8 10.is d u; ag i u, .1le, S | .
TSt SrEEe L A7 Tro R Pl it A 3o 3is S i
AlAdd; X4aQ 10T HrSATd Miys, AeaTrpl Xaa,7 A Gly; Xady; is AgAdr/Ldus Xahy is Lys
Xaal9 is Tyr 0[‘%§§' Xaal9 i.s Lys or Arg; Xaa20 Xaa2l

i 8T PHadaag & be oS THFPMEn ei ght h aspect the
invention features a nethod for treating constipation,
the 15 nethod conpri sing adm ni stering an agoni st of

t Frean sightls espaetithejnsenyicn featrge mebod fr roging copgipagien, the
v ﬂ{emg%uﬁrﬂ*;‘ﬁn Sterihd Gn A 8F thk Fudiifg %hb:%ln? _E%bgase (GC-

peptide inhcludes four  Cys that formtwo disulfide
bE&ndkseptandh vameuperphddimentsidheeionistisx peytidet tha peptisiermcludes

, |t ?Ju?% glch%y#ogn 6o BRAGS. b ds{jﬂ*dglrlgééii%lg? Iﬂlﬁglﬁgst six bp?that form

nvention fteatures a nmetho
gésta disuifidesiondal di sorder, a gastrointestina
notility disorder, irritable bowel syndrone, chronic
constipation, a functional gastrointestinal disorder,
gash hiaasapitgdesinventibh tatdesemsthod fdrisatingagdstrointestinal

hear t burn, dyspepsia,. functional epsi a, nonul cer

0§ Gpelgh p gaseolBEERR sy SSSTaRy BHiebletRp LR paafhe, o
PeEMHPatdRsd fud6tidnelgaskihRBtirl BSEIEH0 g RS EdopRdgetlteflBOdisease,
Crohn's disease, ulcerative caolitis, Inflanmmtory

b &¥etional bestorrn. byseensiay fnchorgd dyspaRsia, REHITer A¥PPR®, or

b ?Qét&ﬁam@h& hdhicGnteWRE! Pleddd-gbstrhBfonBIINE p&adRbbstubSon,

adm ni stering an_agonist of the intestinal guanylate,

c fePhEedisas, Ticereivesnliss, laflapmatosy bewa) dispase rabggify, congestive
S kit Qr . ' i .

¢ RSB, drtcffen PREGH Sutrplita, . Hoh L U R TR ering an
Cpgonisiaf thedntestinelgudndatk cydescfGRHS) recaptbr either pegilyi bierectal

| S : ] S

| g bearidth e lous SPRHBEE off Bl €8 o8RBT e
t rpeptiderincladeg st Cos thaefomrab disulfide bonds, and the peptide includes six

Cys that form three disulfide bonds. -

In a tenth aspect, the invention features a method for treating a gastrointestinal
disorder selected from the group consisting of: a gastrointestinal motility disorder,
irritable bowel syndrome, chronic constipation, a functional gastrointestinal disorder,
gastroesophageal reflux disease, functional heartburn, dyspepsia, functional
dyspepsia, nonulcer dyspepsia, gastroparesis, chronic intestinal pseudo-obstruction,
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di sorder selected fromthe group consisting of. a
gastrointestinal notility disorder, irritable bowel
syndrone, chronic constipation, a functional

gastroi ntestinal disorder, 35 gastroesophageal refl ux

- di sease, functional heartburn, dyspepsia, functional

dyspepsi a, nonul cer dyspepsi a, gastroparesis, chronic

i ntestinal pseudo-obstruction, -17 5 colaonic

pedlowie PesBde-PersRIrtEM, Ceghwrsliscass, ulegrafive ¢plitis, lglanymatory bowel
CQistdsk She hethb POBRRIRINE Aa8MRLterifl SLARRist dtBe FRLHOA suanylate
conprising adm ni'stering an agoni st of the intestinal

g oxaiask §6€-C) asashtas eln(vaxioG) erphwdupants the pompasitjopusadministered

. i ' ~ is i _
CFASOL e RS9 00 4 UBLL L R Lo o
p Egter dminocnids,i ané shed@ptide comgpmises rnmore then deninaacdds preor to
pg:[}),t&iyde conprises no nore than 5 am no acids prior to
1

ys5. I n various enbodi nents: the agonist is a
peptide, the peptide includes four Cys that formtwo

di sul fi de bonds, and the peptide includes si s t hat

&t VATionF EDUHRENtE:ihfeAsoBiShig & PeRie) Weaﬁp%%eés@?f?ﬁ%%_&& fhat
U i tWOSHul R boBd] b Pifie ag;itﬁte_ e de® Six [0y &ak REMARRS tisklfide
the nmethod conprising adm nistering an agoni st of the
i #PRdst i nal guanyl ate cyclase (GC-C) receptor. In

vari ous enbodi nents: the agonist is a peptide, the

peptide includes four Cys that formtwo disulfide
bdmasgleenth aspest, tegini ention desturaea msthed Gy drepting obkghythe method

i Aot Rl A€t ARy of e BB BB RRe (00

me¢depidr. e varjoul smbofiments rthe dgemishy agpeptidey frepeptille includes four

 ERUIRAL RS DN i o b

XalghHidsdadds. CYs1l5 25 Xaal6 Xaal 7 Cysl1l8 Xaal9 Xaaz20
Xaa2l wherein: Xaal Xaa2 Xaa3 Xaa4 Xaas is Asn Ser
Ser Asn Tyr or is mssing or Xaal Xaa2 Xaa3 Xaa4 is

NI§ 8 AR B ectoM® irventisi feathred a melbtd forBdating bbesityl Hiie méthod
Phe; Xaa8 is Qu, Asp, Gn, Ay or Pro; Xaa9 is Leu,
| |cempryging admpigistering 3 polxpeptidy cpmprigype the apno acidsgquencs; (D):

i oS 099 G R 5 0 X 08425 o

antpaAskraXaabeKaes Xaz Xaan avherein; Xa30XpsasKaanKgas Xaapis Asn Ser

{82k Skl 0 S R ki il 8 o0

i STyAs'spgiite, Chr) onPitt; Xaads Gls AspsSinnglyorr PreiaXiaay Kdg2olle, Val, Ala,
Lys, Arg, Trp, Tyr or Phe; Xaa,, is Asn, Tyr, Asp or Ala; Xaa,3 is Pro or Gly; Xaa4 is
Ala, Leu, Ser, Gly, Val, Glu, Gln, Ile, Leu, Lys, Arg, and Asp; Xaa,e is Thr, Ala, Asn,
Lys, Arg, Trp; Xaa;; is Gly, Pro or Ala; Xaa,q is Trp, Tyr, Phe or Leu; and Xaa;, Xaay
is AspPhe or is miséing or Xaay is Asn or Glu and Xaay; is missing or Xaa¢ Xaazg
Xaay is missing. The peptide can be administered alone or in combination with

another agent for the treatment of obesity, e.g., sibutramine or another agent, e.g., an

agent described herein..
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Xaa2l is mssing. The peptide can be adm ni stered
alone or in conbination with another agent for the
treatment of obesity, e.g., sibutram ne or another
agent, e.g., an agent described herein.. 35 -18 5 In
one enbodi nent the peptide conprises the am no acid
sequence (I) Xaal Xaa2 Xaa3 Xaad4Xaab Cys6 Cys7 Xaag

%%Xaa Xaa13 aald Cysts Xaalb Xaal7
o?’é famipg a¢idssguense,dR Xeanthas,
Xaeda; X sa, Xias. Cys$ae8; Xh

’ Tfa; Tﬁﬁgryséhe ' & sfdg%sﬁﬁﬁaa aalg’%alal @YSISL%EN
x&‘g’fw Gyg1s Xy Xaﬂ@é@@zu@eﬂqﬂ Xap| ¥aaXas; Xm@@aﬂmsmmmag
' Sis Qlﬂ XaX38id iR, L% A.Fg %%&%e&?% is }Xgni% 13t1§]gr0' Xaay, is

or 1's m SSi rteent N aspe
i INer?EaIamS Thadda éss, éxrg) Haw;¥eeees Gtyg [Xae g igDgior Lewm and Xaay,

cg&grl pti de descri bed herein. 15 In a
f our 1&%% hggrp%c 1¥ﬁr?ghe i nvention features a nethod for

treating congestive heart fai I ure, the nethod

c i ; adm i sterin 0 pati ent a conposition
OB MSb AR asBéel Bt BhGiion s PuBmessuiial SpHepsHivg comprising
amipolypastidd deegibedbigein) ) : Xaal Xaa2 Xaa3 Xaa4 Xaab

Cys6 Cys7 Xaa8 Xaa9 CYsl1l0 CYsll Xaal2 Xaal3 Xaald

CYsl1l5 Xaal6 Xaal7 CYsl1l8 Xaal9 Xaa20 Xaa2l wherei n:

XaRd fol@@entiamd3ct @8 snvEadch festuls B metodI6f h‘éaa%lﬁé Ié/r{rgg&& Ih%art '

20 m ssing or Xaal Xaa2 Xaa3 Xaa4 I's m SSi
i dailngs, therpgthodigamprising: admiaistening to the patithba cotapBitios cGhprising

I a
A%E»,tmﬁfcg},nol%e?n@% c;o%'gﬁx 1&5‘!(%23{1?3 Lx&ﬁge&ueﬁce (}ﬁ %g” %kaaz )&a\gi(’aa‘;
X&aaLyss Cpgrcokags X@9)CYSN6C3LEI4 Xag1oMaas X&u; CﬁQrXaaQ Xaa 7 Cysis

Vadaaw%agio X%% thLex%m B%th%&aaf&%ié lis s[;xs Sﬁ@%}ﬁ g"yr or is

Almissingog Maai Xaa'Er)ia,a3 Xgaa s PRissing and Kaus ioAch, anzgr Xa® 2k, Tig, or

CEAE8gh 88D, O 20088, RE3EY b e T B e

pepPhed Kasiais Ava, Bya/Asp @104 OChaj ;s Bx@r&a IGIRIAY, MAlD Leu, Ser, Gly,
Eﬁ Gq%gpt for treat t of ngestive heart
! L A a8 Api Xt B i 1A TooAPERED; Xeas
aﬁerErJ Pro @t Al K@k, & TPEDE] Pfh%,or h&@laﬁd 8ab, bééaz‘?ﬁé &sp@ﬁ%ﬂ ide

or .C.type natriuretic pe di ureti

i FHTSHE( a0 I BtEH §P‘h§é‘b nlﬁémﬁﬁmﬁgore?ﬁ@yqﬁaaz@@amns owissing.
emhe gépiRp bar ﬁkeadﬁﬁﬂfsﬂcféﬁ 119 SSihARR WillCanBHeP Qe tofl treatment of

sequence (1): Xaal
congestive heart failure, for example a natriuretic peptide such as atrial natriuretic

peptide, brain natriuretic peptide or C-type natriuretic peptide), a diuretic, or an
inhibitor of angiotensin converting enzyme.

In one embodiment the peptide comprises the amino acid sequence (I): Xaa; Xaa,
Xaa; Xaay Xaas Cyss Cys; Xaag Xaag Cys;o Cys;; Xaaj, Xaa3 Xaaj4 Cys;s Xaag
Xaay7 Cysis Xaayg Xaayo Xaay, wherein: Xaa; Xaa, Xaa; Xaay Xaas is missing; Xaag
1s Glu; Xaas is Leu, Ile, Lys, Arg, Trp, Tyr or Phe; Xaa,, is Asn; Xaa)3is Pro; Xaa;4 is
Ala; Xaayq is Thr, Ala, Lys, Arg, Trp; Xaa; is Gly; Xaas is Tyr or Leu; Xaayg is Lys
or Arg; Xaap Xaap; is AspPhe or is missing.
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Xaa3 Xaa4Xaa5 Cys6 Cys7 Xaa8 Xaa9 CYslo Cystt Xaal2
Xaal3 Xaald Cysl5 Xaal6 Xaal7 Cysl8 Xaal9 Xaa20 XaaZ2l
wherei n: Xaal Xaa2 Xaa3 Xaad4 Xaab5 is missing; Xaa8 is
GQu; Xaa9 is Leu, Ile, Lys, Arg, Trp, Tyr or Phe;
Xaal2 is Asn; Xaal3 is Pro; Xaal4 is 35 Ala; Xaal6 is
Thr, Ala, Lys, Arg, Trp; Xaal7 is Gy; Xaal9 is Tyr or
Leu; Xaal9 is Lys or Arg; Xaa20 Xaa2l-is AspPhe or is
mssing. -19 5 In a fifteenth aspect, the invention

1R B I ST R0 Rt s

thyperphbiactht mathod cpopiiting radmmnmrm@p mtga rtipatraj cbmedSItion

RS LSS GaIB SL0, Ll s B RER o
QI&JXazisaM?C%a@& mﬁx‘ﬂa9@}&m})§ﬂmlﬂmmﬁﬂ4 Cyss4 Kaag

R e

XQATyr r Hr2isdif 0135@5111 )’@@ﬁXd:ﬁ )ﬁﬁﬂs mTé’s é ah¥ Xaas i86%8n, BP, Tyr,
Thr, “or Phe; Xaa$ is d u, , Xy or Prq; Xaa9
i s, B, Theeor Pigy XaWSaGlu 'ﬁ% Gl%ﬁgly Oﬂ’fy is bpu, plge Val

@glﬁ.{% q‘rp”'\iﬁx P’}{eelrJ XAS 91593[snAi“ﬁ' Ag@@xl&la, ﬁazg QPR orq}]{'; Xaajq4 is
LAds, LW; §er, Gid VAérﬁlub@a;lEe IIGU TII?MS, Am and As Xaa5 19:_'1]@; Ala, Asn,

g;% éfg, gpu%a'% fsﬁﬁé,?x {g‘h@&@gg’kx %Tr}&aw'{y f_,ys or

Asxy:’h{aazoxaazs m‘As;ﬂ?helgr ie misana ) XagzoAs Asoor Gluand XdaxaaRissing
or Xaal9 Xaa20 Xaa2l is mssing. The

p‘é‘ﬂ?g}aé??( N Be BEHHEst ered in conbination with

anot her agent for treatnent of 20 BPH, for exanple a

5- al pha reduct ase .i nhij bi tor fin sterl
aFpsrieptidgiragrheagmen %tﬂﬁﬁlmoaibucagog with gggth 361)“ Y of
eﬂmdfoaa&nmb @ AP 1d@ucEREMhiH©S (d §) Shimlictide) a€ mdalpha
sequence!&wgmal Xaa2, Xaa3 Xaa4 Xaa5 Cys6 Cys7 Xaag

xefrenergie fe12-)dpX82058h 13 Xaald CYsl5 Xaal6é 25
Xaal7 Cysts Xaal9 Xaa2o Xaa2l wherei n: Xaal Xaa2 Xaa3
Xaad4 Xaab5 is mssing, Xaas is Qu; Xaa9 is Leu,

L isonempodimrept thpeptisie cpimprisexsheiamine agid ﬁequm L Xéal e
e T Ly
Asqaﬂh €yn Xaso Kags Xagy whereim XaasXoar ant X;aaagfpacits missing; Xaag
nt r h t t :
GBI SP SO P SEAL S 00
gasa MahRi<Thn, AN, Lgs, 'ag.dap; )éaarpale]y Xaayg is Tyr or Leu; and Xaayo

Xaay; is AspPhe or is missing.

In a sixteenth aspect, the invention features a method for treating or reducing pain,
including visceral pain, pain associated with a gastrointestinal disorder or pain
associated with some other disorder, the method comprising: administering to a
patient a composition comprising a purified polypeptide comprising the amino acid
sequence (I): Xaa; Xaa, Xaa; Xaas Xaas Cyss Cys; Xaag Xaag Cysjo Cys; Xaa; Xaas
Xaay4 Cysis Xaaj¢ Xaay7 Cys g Xaaje Xaay Xaay;, €.8., a purified polypeptide

comprising an amino acid sequence disclosed herein.
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associated with sone other disorder, the nethod
conprising: admnistering to a patient a conposition
conprising a purified polypeptide conprising the am no
acid sequence (1): Xaal Xaa2 Xaa3 Xaa4 Xaab5 Cys6 Cys7
Xaas Xaa9 Cyslo Cysll Xaal2 Xaal3 35 Xaal4 Cysl5 Xaal6
Xaal7 Cysts Xaal9 Xaa20Xaa2l, e.g., a purified

pol ypepti de conprising an am no acid sequence

di scl osed herein. -20 5 In"a seventeenth aspect, the
ITH ¥ @B cnfenth Agiedt, & ifvdREbl RAtr&a théBGT fob SredtitlsiMmRh A,

'|ncluding i nflammati on of the gastrointestinal tract,

angjuding imflemmetion efitha gawroiniestinalifecth o 2a MflRETRAsIoR EESEiRIGA With
gﬁ@gﬁ%ﬁ{estﬁfal &i@&rﬂ&? dr q’ﬂfg&fon.%? H5mé Lier digiréé?,r tﬂ@ bnettoll €omprising:
od conprising: admnistering to a patient a
calnmpnistetingto agmtiprtiasiomyositipuedniprsthgpaiuyified pelspeptide
conpr. si t he am,no_aci g~sequ | ) 1~Xa 3
SR A% o AU DB o R RO Kan LG 800 R
mﬁl_yfﬁ}_?{eé’@ Xjaﬁll ﬂaé@gﬁzx‘t@f’sé_s{a_xﬂmw)@@@ O%aﬁmagzoéiagn, €.8.
a purjfie o) ypepti.de conprising an anj.no a .
oS 2o P SRACE COMPTERE M RIPR A0 SeRePECHIRIFRERTEE ¢ he
peptide includes a peptide conprising or consisting of
the 15 amno acid sequence Xaal Xaa2 Xaa3 Xaa4 Xaab
dpsertyin empodunsaly thypepgemplddess Ryptidy comprising|or cogsipipg, of the

Tothind@@d Qeqt@Ree X dal Kha,0RERXALXNEY Cys-Oys W€ KA TR Ash Pro
ané amno acid, wherein Xaa9 is a§%¥an1no aci d ot her
t :

yedilr GhneyeTyr XeandKaeg (B2 (FHQ BANG:r o) phereinpiags 1848y
Tothino %&r\%ﬁ&ld 3ad, i ?ﬁfﬁhﬁs LEM ot fﬂgﬁ 'ﬂxv\h}],%ﬁé%m &@Eggg @éected

of non-natural ~ aronmgtic am no acl erein Xaag | _
Tirom Phvi,dlirp amd RerawhetainZX dais 3elkctad frdmaby pthepsaturailor Sen-natural

Ser n_Tyr: wherei.nXaal . Xaa2, . 3 s X aab
SRR Capiig sl b Er XEA0 Tve Yk RA0XaL 30 xBE KR
nbasSiendsn TYrewhérainXemj, XakaXiea; Xees, dadiZagrage missmigherein Xaa),
erein 1 and Xaa2 are.n,ssifq; rein _Xaal i J
B F i s Y o vistes KR S i ase S Whrein
OKa2{aad XahSard\GiibsidE; vahdrei Mdaie iiskingSwhireitiXug, MaaxdeASpPhe
Xaa20 Xaa2l is .mssing. In_the case of pept i .
CcOFip PHSTIEPT PHid0 A4 TRt u@P‘} Xagn &fmi%%@or&f@% B) 1S
XaRseiny BROthEX e oXad ﬁ@%%m@iﬁhgm%é KD X axXFoab3X 20 Xhd,
CYS15 "Xaal6 Xaal7 518 aal9 Xaa20 Xaa2l wherein:

xad Craelyxdes: Xem £ yxaslysi Lapiz Sepndlean )yer e Xaar Cysis
:ﬁa%? RGE, XXA2 4 RerdRAZla /R8I b Sx 4H, %3h O nPRRIS 8/0F BR sequence

contain additional carboxytermnal or am no.
t Eeab Kakzo Xatonis maissinspeptide eantstil Gomemnragditineal garbpxpyterminal or

p%ﬁk&@%ﬁﬁ%ﬁgnﬁﬁﬂkhgqgb&ﬁnprising, consi sting.of or

consi s

Among the useful peptides are peptides comprising, consisting of or consisting
essentially of the amino acid sequence Xaa, Xaa, Xaa; Xaas Xaas Cys Cys Glu Xaag
Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Xaay Xaap, (I) (SEQ ID NO:---) are the
following peptides:

Gln Ser Ser Asn Tyr Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID

NO:---)

-21-
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essentially of the am no acid sequence Xaal Xaa2 Xaa3
Xaad4 Xaab Cys Cys Qu Xaa9 Cys Cys Asn Pro Ala Cys
Thr Ay Cys Tyr Xaa20 Xaa2l (Il) (SEQID NO---) are
the follow ng peptides: @ n Ser Ser Asn Tyr Cys Cys
GQu Tyr Cys Cys Asn Pro Ala Cys Thr Ay Cys Tyr (SEQ
ID 35 NO-- -21 5 Asn Thr Ser Asn Tyr Cys Cys du Tyr

Asn P Al hr cys_Tyr
Nésn%i C&&Y%ﬁ* rC @%P@zﬁla%w?éy@lb@g Tyr (SEQ ID
ANOELp Ala QIS Thr Gly Cys Tyr (SEQID NO--) Asn -
IIeSer Asn G u Tyr Cys Cys Asn Pro Ala - _
Ofsnsr Sg @Sndypg Crg |Cy Y ys ﬂys pﬁ@um Alagsys ToeG1seys Tyr (SEQ ID
GNDIW Cys Cys du Tyr_ Cys Cys Asn Pro Ala Cys Thr
Ay Cs Tyr (SEQID NO---) Ser Ser Asn Tyr Cys Cys
GAsnT;erSe@m Tryastys Rio Tal Gys@ys AbhPrédija CysThFYGly C$EQT (SEQ ID
A@n Ser Ser An Tyr Cys Cys Au Tyr Cys
/—\s)n Pro Ala Cys Thr Ay Cys Tyr (SEQ 1D 15 NO --)
SeocsnSer SélGin Tyr CByCysyin Tek CyI €ys AuProysa 859 ThY GlyAly8 Tyr (SEQ ID
O-T r dy Cys Tyr (SEQID NO --). Asn Ser Ser Asn
%ﬁ yvs Cys Au Ala Cys Cys Asn Pro Ala Cys Thr Gy

~ Oper S'MrAsﬁmifﬂiyd\@u)Tyt{‘\@?s 69 ASEProAan Cly Tm@t? S%ésrrﬁSEQ ID NO:---)

Ar Asn_Pro Al a s Thr d s Tyr

IR 5o in T vesrs GIRAVAGYs GyAseiRso i CHsFirGyls Cay dyr (SEQ ID
AxNoBLp Al a Q/s Thr Ay Cys Tyr (SEQID NO ) Asn Ser

Ser Asn_Tyr Cys Qu As s Asn Pro Ala Cys

THer &erﬁlaxyrgr @%Cx@(@ ﬁyDqu\Ev %mhw&lm CeeThigely Qs AYTBEQ ID NO:—-).

S PRSI AR B R crom
Qys Asn Pro Ala Cys Thr Ay Cys Tyr (SEQ ID NO)
Asn Ser Ser Asn Tyr Cys Cys Glu Arg Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID

NO: )

Asn Ser Ser Asn Tyr Cys Cys Glu Asn Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID |
NO: )

Asn Ser Ser Asn Tyr Cys Cys Glu Asp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID
NO: )

Asn Ser Ser Asn Tyr Cys Cys Glu Cys Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID
NO: ) . L :

Asn Ser Ser Asn Tyr Cys Cys Glu Gln Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ D
NO: ) '

Asn Ser Ser Asn Tyr Cys Cys Glu Glu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID
NO: )

Asn Ser Ser Asn Tyr Cys Cys Glu Gly Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID
NO: )

Asn Ser Ser Asn Tyr Cys Cys Glu His Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID
NO: )

Asn Ser Ser Asn Tyr Cys Cys Glu Ile Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:
)

-22-
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Asn Ser Ser Asn Tyr Cys Cys Au @u Cys Cys Asn Pro
Ala Cys Thr Ay Cys Tyr (SEQID 30 NO ) Asn Ser Ser
Asn Tyr Cys Cys Au Ay Cys Cys Asn Pro Ala Cys Thr
Ay Cys Tyr (SEQID NO ) Asn Ser Ser Asn Tyr Cys Cys
GQu His QIS Cys Asn Pro Ala Cys Thr Ay Cys Tyr (SEQ
ID NO ) 35 Asu Ser Ser Asn Tyr Cys Cys Gu Ile Cys

Shse S5 Ade % I GOy Gt #&%@gy&@ Sig YpTE (SEQID

AN@ s Thr Gly q/s Tyr (SEQID NO. Asn Ser Ser Asn
Asn P Al
o;xén oSt SRy veNGys Ol Ak Cs Ly Ry Al B Oly(&ve (SEQ ID

Ngys Cys Asn Pro Ala Cys Thr Ay Cys Tyr (SEQID
10 Asn Ser Ser Asn Tyr -Cys Cys Au Pro Cys Cys

Aghsn SI‘JRJSGAJAan TysCyseys@ly Py €yTCys ASERYol Aa Oy hr) GlasTys Ser (SEQ ID

Sﬁ{ ésn Tyr Cys Cys A u Ser Cys Cys Asn Pro Ala Cys
Cys Tyr (SEQID NO ) 15 Asn Ser Ser Asn Tyr

OA‘Sn GyISSeGlAlsn Tir C8yCysGia PASQyFC¢s AdreProydda Thas TIAGly Cys Tyr (SEQID
SEQID NO) Asn Ser Ser Asn Tyr Cys Cys Qu Trp
C;(g) s Asn Pro Ala Cys Thr Ay Cys Tyr (SEQID NO )

Ag\an Ser Seb@isn AFHCy/Cys@ylg SeySysEys Adl Proida CySTRS 1y ByQTyr (SEQID
Al a %//S Thr dy Cys Tyr (SEQID 20 NO ) Cys Cys
s Cys Asn Pro Ala Cys Thr Ay Cys Tyr (SEQID

o e S A A e B CRy vt Homifss B S B sEe D

‘Qys Thr Ay Cys Tyr (SEQ ID NO ) q/s q/s Gu Asp
Q’g%q/ Fs&%&‘-&w @y&%ﬁ C&hé sGby 34 Aﬁlm%ﬁ?ﬁﬁi é?é'?iys gr (SEQID
TWO:()SEQ I D NO )

Asn Ser Ser Asn Tyr Cys Cys Glu Val Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID
NO: )

Cys Cyé Glu Ala Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO: )

Cys Cys Glu Arg Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:
Cys Cys Glu Asn Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:
Cys Cys Glu Asp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:
Cys Cys Glu Cys Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:
Cys Cys Glu Gln Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:
Cys Cys Glu Glu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:
Cys Cys Glu Gly Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:
Cys Cys Glu His Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr ('SEQ ID NO:
Cys Cys Glu Ile Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO: )
Cys Cys Glu Lys Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO: )
Cys Cys Glu Met Cys Cys Asn-Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO: )
Cys Cys Glu Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO: )
Cys Cys Glu Pro Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO: )
Cys Cys Glu Ser Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO: )
Cys Cys Glu Thr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO: )

Nt N N S N Nl N N
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. Cys Cys Gu A@n Cys Cys Asn Pro Ala Cys Thr dy Cys

Tyr (SEQIDNO ) Cys Cys Gu @u Cys Cys Asn Pro Ala
Cys Thr Ay Cys Tyr (SEQIDNO ) Cys Cys Gu dy Cys
Cys Asn Pro Ala Cys Thr Ay Cys Tyr (SEQID NGO ) Cys
Cys Qu Hs Cys Cys Asn Pro Ala Cys Thr Gy Cys Tyr

(SEQIDNO ) 30 Cys Cys G u Be C,ys Cys Asn Pro Ala

Cys Thr %s Tyr (SE%@ Cys Cys du s Cys
Cygs Q‘\metﬂer va Ggy Ssrhgo ﬁye}br @WCJ(QE/Q@EQ RQ)N ) Cys

RPN 5 RS ER L G Pt SRR L oy

Thr dvy Q/s Tyr (SEQID NGO ) Cys Cys @Qu Pro Cys Cys

P Thr. v T S NQ. 5
Lenigptesafh 1858t € inficmfSanigéh o BPIER 7 g grbBegRyS et
( fﬁ@é, Eleqhﬁtthd coﬁztﬁié@g %dSGNrﬁOSt&tﬂg @m@g@a@a%onﬁt $f@¢s
S . S S u r
cygeseyé SRR Y sycgesagéi} Qﬁﬁepér W De\pgonfsfcan eﬁémesmdp
meﬁ%ﬁhcﬂ witt/aotifeY gy for ASAMBRCLFRLARAIVe hEH fa@u)‘e @t%xample,

EQID NG ) In an eighteenth aspect,

| %%‘ﬁﬂe@ﬁ PrRitdespelsasatn npfHHTot e penudéabmln@amrf@emw or C-
Cg}%p'hamfu?étlc efid, Q%ﬁ@t‘ié“ eﬁarpg,gﬁgtbﬁﬁmg@emlﬁlcé V%Fﬁﬂg%neyme

lete or rtial agoni st he 1071 ntest|
guanyl ate cycl ase (GC C) receptor The agonl st can be
r
?ﬂtﬁﬁsﬂe@t the e\edfatum? Tl X éauﬁ %@iﬁlpih%’met%od

t r ea cohgest |
n a«bmpmmng admipsizting e cemplhtea:s pautm] momsmﬂth&nnesml guanylate

e R et dp S R oSt n boRipacp v

aa@atnéregsntrfoxoteaamnt bfIBPIEfoY asemplé al5ralphartediRtageinhibitor (e.g.,

pect the i ventlonfet resarrethodfor treating
ﬂ’ieaﬁ"gﬂp 5‘ A (FBnidQXEPIRY a conpl et e

or partl aI agoni st of the i nt esti nal guanyl ate

ase (GC-C) receptaor. The agoni st can
ai‘hi’ Frrentigthegpch, theikinHaR feghures atrﬁeth%&r H‘é‘l‘tmag’éﬁﬁlt)’f e method

t E@ﬁ%ﬂﬁﬁ‘é azﬁﬁmﬁFéHng fa%mﬁ?ét’é"&? IngrtiaPageniit Pfe MERANSH 88ylate

i nhibitor .g., finasteride) or an al pha adrenerglc
i Syelaset(or- )eregeptord dke z2gesishegn bexpgiminstgred ypnmitanation with

a%ﬂ@tﬁér' ag E&%f Eéﬁ?ﬁéd& gf]ol;e %reegtaﬁggehédg ﬂgmﬁo%% ﬁta"gx%gﬁtl prégtlde

obesity, the r'i si istering-a
c Olet (@Ys- 3@)(1NtEraIl Jagfgdn?ét? 9%, ZOKié ikpeapgs daspdelnry yasirhylnl

to Q
2 ey MRS B o SR PR R DR r Bfeiine
t mhattemﬂne pﬁermlhme:ralzme, tfenzpbetemmé leydraphioride (Didrex), orlistat
ﬁgmnezﬂ) dPe%Pytlproplon hydrochloride (Tenuate), fluoxetine (Prozac), bupropion,

ephedra, chromium, garcinia cambogia, benzocaine; bladderwrack (focus

vesiculosus), chitosan, nomame herba, galega (Goat’s Rue, French Lilac), conjugated
linoleic acid, L-carnitine, fiber (psyllium, plantago, guar fiber), caffeine,
dehydroepiandrosterone, germander (teucrium chamaedrys), B-hydroxy-g-
methylbutyrate, and pyruvate. A peptide useful for treating obesity can be
administered as a co-therapy with a peptide of the invention either as a distinct
molecule or as part of a fusion protein with a pei:)tide of the invention. Thus, for

example; PYY3.36 can be fused to the carboxy or amino terminus of a peptide of the

L -24.
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25 YY3-36 (PYY3-36)(N. Engl. J. Med. 349:941, 2003;

i kpeapge daspeel nry yaslrhylnl vtrqry) glp-

(gl ucagon-1like peptide-1), exendin-4 (an inhibitor of

gl p-1), sibutram ne, phenterm ne, phendi netrazine,
benzphet am ne hydrochloride (D drex), orlistat

(Xeni cal ), diethyl propion hydrochloride (Tenuate),

fl uoxetine (Prozac), buproplon ephedra, chrom um
gaqumﬁm aSuchrfBHPmPTokihedRTING 2 GIYReFEIRIIRE TYpsiB 6lsavage site

V63 cGihani okl b 0320 BOTRRfGEDR, 0al ega (Coal” s

L carnltlne fiber (psyllium plantago, guar fiber),

Rl and S BERL ANCERISRANG, ASLIREET LIGHE b HE

pysedI okt cdhsmabn dﬁd&&aﬁaﬂl infestinat meahﬂymom Id@sttop oﬁ: a]owb e

adni ni st ered a co-ther ptide of

S FEAth e B e Pestdss 1R 00 poct T o BoEs Svatp g g BS

g&m@uﬁ %hﬁncdaaﬁﬁaabﬁb GERID gcﬁﬁ‘&‘ld:cqﬁto(lﬁe ésbﬁhdgﬁb)eﬂﬁlbmm
exanp PYY3-36 can be fused to

c@wga, @rrgaatmmzsrsw ERFVF PRy EOTBIIDG, bleasoeielayed E?F@“C crant.wsg) and
ﬁl{&'?ﬁéop&rs §ldGibed nbidsi On protein can include a
chynostrypsin or trypsin cleavage site that can

permt cleavage to separate the two peptides. The

PER! 48R g@&é}q&&a $hupQinefi€ of e Gkt ard YA RikiPinine

cyce1 ase (D - receptor can used to treat
Cmempm!trigﬁes@tpUdmc rAdbafable pubtieatons,platentstand patyst agplinations
di gest jon or s tomach enptyi ng. The pepti des
cﬂﬁ% L EEEPPE'S ?@Pf@%@n fie or nore synptons of |BS

(bl oating, pain, constipation), GERD (acid reflux into -
t he esophagus), functi onah ﬂﬁgﬁepsi a, or

gastroparesi s (nausea, VO bl oati ng, del ayed

ORigiifel 16 dopibls Yhe1esul® RELCMaialydis 9O FedGinbine@ MM-4K53 76 peptide
herein.. 1s The details of one or nore enbodi nents of

t R VR imeptdear e set forth in the acconpanying
description. Al of the publications, patents and
pat net applications are hereby incorporated

r Efegres Ak and fdepipette reapltymid (S nalysd |SE¥t§ett°H\éDr HoQperfide

l\/&d_t%@ .gpal ysis of reconbi nant MW 416776 peptide and
peptide. Figures Ib and ¢ depict the results of

LCVS anal ysis of synthetic MD 1100 peptide and the
b%%r‘}}(e 2 ge%icts the results of the intestinal GC-C receptor activity assay of synthetic

MM-416776 peptide, MD-915 peptide and two different MD-1100 peptides.

Figure 3a depicts the effect of recombinant MM-416776 peptide and Zelnorm® in a

murine gastrointestinal transit model.

Figure 3b depicts the effect of synthetic MD-1100 peptide and Zelnorm® in an acute

murine gastrointestinal transit model.

Figure 3b depicts the effect of synthetic MD-1100 peptide and Zelnorm® in an

chronic murine gastrointestinal transit model.
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Figure 2 depicts the results of the intestinal GCC
receptor activity assay of synthetic MW 416776
pepti de, MD-915 peptide and two different NMD 1100
pepti des. Figure 3a depicts the effect of reconbi nant
MVt 416776 peptide and Zelnorn(r) in a 30 nurine
gastrointestinal transit nodel. Figure 3b depicts the
effect of synthetic MD- 1100 peptide and Zelnorm(r) in
an acute nurine gastrointestinal transit nodel. 35
gMEse 4a3nd 46 Ql'e?ﬁ:tsthte & bf fiptiad MBYIMSNRID-¢ 1 0P arddiM-416776
and norm(r) in an chroni ¢ nurine
gasn rOitnneEne grsirointesiinal rappifdeedel.- 25 5 Fi gures 4a and
4b depict the effect of peptides MD 915, MD 1100, and
MM 416776 in an acute murine gastrointestinal transit
rEigerk Ac Bergets thedtfectafiMD< 100pepeitie écd clybnid/Dutidd Gaspeiptestiel
in a chrqnlc muri ne gastrointestinal 10 transit
gure S5a depicts the effect of MW416776
peptlde and Zelnornm(r) in a suckling nouse |ntestina

secretion nodel . 15 Figure 5b de |cts the effects
Ve G0 Sanicis SIS ot VIV 67 TRAREBes HcLoRaD i o suckiing

SRGER N RinIRE&kHof ingddies 6a and 6b depict the effects
of MM 416776, NMD-1100 and MD- 915 peptides in a nouse

intestinal secretion nodel. 20 Figure 7 shows the

els§ ggg;lcé ﬁkﬁéffe%{%%gmﬂ‘ L1 Y64 dzl\égolﬁ%aqﬁau\éé inYesMS

yze colonic ention nodel
FMguﬂesnﬁédand 8b show the effects of dlfferlng doses
of MD-915 and MD-1100 in the 25 PBQ writhing assay.
Figure 9 shows the results of Kd determ nation
aRiglines 68 andssbdgpidDeht Bffects of MM ¢ 671761 MD- 190 mad ME)-P Lapegptides
bj ndi n assay. 30 Fi q¥ $? 1 GCa and 1 Cb show
bIEFIATSE JHES _@feﬂER%P IV and oral ly adninistered
MD- 1100 as detected by an ELI SA assay and LCMS.

DETAI LED DESCRI PTI ON
Figure 7 shows the results of experiment in which MD-1100 activity was analyzed in

the TNBS colonic distention model.

Figures 8a and 8b show the effects of differing doses of MD-915 and MD-1100 in the
PBQ writhing assay.

Figure 9 shows the results of Kd determination analysis using MD-1100 in a
competitive radioligand binding assay.

Figures 10a and 10b show bioavailability data for IV and orally administered MD-
1100 as detected by an ELISA assay and LCMS.

DETAILED DESCRIPTION

The peptides of the invention bind to the intestinal guanylate cyclase (GC-C) receptor,
a key regulator of fluid and electrolyte balance in the intestine. When stimulated, this
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The peptides of the invention bind to the intestinal
guanyl ate cyclase (GC-C) receptor, 35 a key regqul ator
of fluid and el ectrolyte balance in the intestine.

VWhen stinulated, this -26 5 receptor, which is

| ocated on the apical nenbrane of the intestinal
epi thelial surface, causes an increase in intestinal

epithelial cyclic This_jncre

rCepiar ivdyefs Q?atéﬁﬂgglpép’&%%‘ﬁgrén? ?If %ﬁ&?@&&ﬂﬁf{f

ARSRE A ineRaRNA irdtihd CHRRER cyclic G'MID(CGMP)a "TokisA0éraEs iim
ion secretion, leading to changes in intestinal fluid

AP isibebieved g easq # desEsgen in walel anA spUum SESITRIoBl AR merease
TR biblido'ama Hafsd l&h? i de g&%ﬁ &6 SRIBLs i GhiPBRIGRIS Sn N

race gl on, ~a transnmenbrane
reﬁgtrolyte tmnqunﬁmdamalsm latestprad)tl@ihht}'k |Tﬂpa$@eqhnkle(3¢€gﬂemt0r

d
e o ST, BN
Hftaeilar }ﬁ‘bﬁm Hulmse-hb@tﬂtkg@h iand a cpdlasephtahysik idadaiae Proposed

olife atl dthe uct i f 0S

gt rataeddes resvior st oo baiparlis e mawtion

]o?e%l%eﬁgﬁdeﬂlpedhf&x@u&ﬂnﬁghﬁﬁ@ﬁ&%ﬁ ofapoptdsiieShaiutat 2002 Quyr

gastroint esti nal ep| thelial cells, GG Cis expressed

i Opta RryaDisidevet 1264268 ssues i ncl udi ng ki dney, |ung,

pancreas, pituitary, adrenal, developing liver

(revi ewed in Vaandrager 2002, Mdl Cell Biochem 230; 73-

ga)ad@nqn tpd@e@:mreﬁ@ﬁw the Flé?ﬁﬁéﬁ by gaspeintesting) enithelial qellgw -
gl%géea%em FInfest ins%s in %J.E%ﬂaﬂm&% a5§re§§}ﬁtmtary,

uggests t tor "agoni'sts can
uslwhal develwping liven (reraewedaf \taasmgmﬂﬁ% MeliGell Bipcherg) 230 73-

f
T s
hmbmﬂezmemm))s"ﬂmmlggm thatahaGl'-C receptokegpnissgan he uyedaf the

a ite.in l.in expression |evels.ar
Pt B grerE oty B G B Serce FRBlec e S g fud
abenigndOstaticBperplagipr t  14: 1317-20; Cualillo et al.,

2003, FEBS Letts 552: 105- 9). Thus, by increasing
gastrointestinal notility, GC C receptor agonists may

abBRI1iRS: pdpi&shdrRohe@blerll &y eRestbhych, ﬁQL KeR régdm%f appefite in
GC-C receptor is activated by guan%(?fl n (&)

pleise. G XPTSssion Lvelg TSR DIy HLTE ARG BY e Emptying
0t 1 %ooérﬁe&%@h PAYAMIG: GubfiR &1 3008 FEBS AR 552: 105-
ocri nol ogy 140:1800-1806) . Interestlng1y, t hese
a@)e ihes, by ncie@sing gastrointpstinad gogitve FC-Crrérgplonagonistgnaf also be
b&&h@ gL%%ﬁgséi ved peptides, terned ST (reV|emed in

ane

In humans, the GC-C receptor is activated by guanylin (Gn) (U.S. Patent 5,96,097),
uroguanylin (Ugn) (U.S. Patent 5,140,102) and lymphoguanylin (Forte et al., 1999,
Endocrinology 140:1800-1806). Interestingly, these agents are 10-100 fold less potent
than a class of bacterially derived peptides, termed ST (reviewed in Gianella 1995 J
Lab Clin Med 125:173-181). ST peptides are considered super agonists of GC-C and

are very resistant to proteolytic degradation.
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Lab Cin Med 125:173-181). ST peptides are consi dered
super agonists of GC-C and 35 are very resistant to
proteol ytic degradation. -27 5 ST peptide is capable
of stinmulating the enteric nervous system (Rol fe et
al ., 1994, J Physiolo 475: 531-537; Rolfe et al.,
1999 Gut 44: 615-619; Nzegwu et al., 1996, Exp
siol 81: 313-315). Also, cGW has been reported. to
\REPHSH i ﬁmbheeoéﬁwgla@r& the £Rteric ReryouSSyFFm @ﬂfﬁsﬂ al., 1994,]
gé%l% 495: 533,61'537(@?@3&%1 | BaBeguEls: @is 6122 8Qdgwicti a1 J 1996, Exp

r macol 4: 'Soares et al 2001 British J
FPllnamaia&:loBl?rSle) Algvrci.MP hasheqn @frpoaf:d to lpgeanitnpeigeRiive gifects

Sl i TPRATL o tfocg o« SE 0L el Rpamacel 26

[3ot44; Snarmalag,em()d: Rritishd [Phammacaht34: i 271 3ndain et al., 800 1e Brain

FeaaPa 7 BB st oy SurEbiatpel 497150 ApunoCc

QgbhlSts mbly@aps lﬁaﬂamﬂarmgaslb agivel an afitbirdlagmatsty affepar t  of
the secretion process, and 15 the resulting mature

protein, which generally includes fewer than 20 am no

"’Iﬁ'bg&end, ST gebtdee dieCRliVed fsth 'a‘fﬁepreﬁ«ﬂ@t@ﬂl thdt@ekdMY has at least 70

bact eri al peptides are: E. coli ST IDb (l\/bsel ey et
zAming 26¢) Thejprg &ndpro raginng e, clepyed aseayt of e sqgretippeprocess, and

i it T LS

(gelgeicalyN@tive.) ; E. coli ST la (So and McCarthy (1980)

Proc. Natl. Acad. Sci. USA 77:4011) having the mature

am no acid sequence Asn Thr Phe Tyr Cys Cys G u Leu

Qymofy the AnowiPbartodlahST @ptldé& areGEyco\ST Th\(Mok<bes(etlaD (1983)
and .G an

) ; E. | | * el | 98 .
e Toan 3986 T ayins GRS 80 A0 HePack AR Ser Seg Asn Tyr
SEgLERIuARn CT8 CyPhsn FyrAlEYsys TABGBYGysd yr (SEQ IDNOCY X E.

@o@seam S R tiuite Nb sl 887 4eh hyine e

| A3 amind aéid Sdqubméi R MPhMWE}% CRTG180.caCysl Cye 4R PReAla
Asn Thr Phe 'I’l'y Pro_Al

s AR Gy & @@%@m%a;u% RBSTF (langind Gigeahs (8D

SEzo@ el 56 77%-21)?’1]-2{% hatuYe anhb ac1§@€’qu\én<§T&sn(Ttﬁ\Ph€VP§ijys
Huang et al A‘é crob. Pathog. 22:89 haV| ng

t ﬁES Gtn el C5uvis d YDP@ Gys v Bl QxS AndSEQRIRNQ:_Q
At"p?‘ra?ﬁﬁu ﬁ Ee@d‘g (%/?ng%f al &98&19}%& ?mngﬁ l57\§§b) 1§e7{n émature

AhrainGlagid s@yené¢SED THD PROTydCyaeysfelul Leus va Q‘ze rAsm PtQJAla Cys

IR RGN S e

TBTb Gnﬂ Y-STc (reviewed in Huang et al. (1997) Microb. Pathog. 22:89) havmg the
following pro-form amino acid sequences: Gln Ala Cys Asp Pro Pro Ser Pro Pro Ala
Glu Val Ser Ser Asp Trp Asp Cys Cys Asp Val Cys Cys Asn Pro Ala Cys Ala Gly
Cys (SEQ ID NO:__ ) (as well as a Ser-7 to Leu-7 variant of Y-STa (SEQ ID
NO:__ ), (Takao et al. (1985) Eur. J. Biochem. 152:199)), Lys Ala Cys Asp Thr Gn
Thr Pro Ser Pro Ser Glu Glu Asn Asp Asp Trp Cys Cys Glu Val Cys Cys Asn Pro Ala
Cys Ala Gly Cys (SEQ ID NO:__); Gln Glu Thr Ala Ser Gly Gin Val Gly Asp Val
Ser Ser Ser Thr Ile Ala Thr Glu Val Ser Glu Ala Glu Cys Gly Thr GIn Ser Ala Thr
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Thr Pro Ser Pro Ser Qu G u Asn Asp Asp Trp Cys Cys
Gu Val Cys Cys Asn Pro Ala 35 Cys Ala @Ay Cys (SEQID
NO ); @n @u Thr Ala Ser Ay Gn Val Ay Asp Val

Ser Ser Ser Thr Ile Ala Thr Qu Val Ser Au Ala Gu
Cys Ay Thr Gn Ser Ala Thr -28 5 Thr An Ay du Asn
Asp Trp Asp Trp Cys Cys GQu Leu Cys Cys Asn Pro Al a
Cys Phe Ay Cys (SE%!QD NO ), respectively; Y.

IGFtir e e Al AAspchpidfe TR EYREYE B Lawdtys s dnfee Al Gys

X p MS+AS B

FEEESs R Rl D) ARG i S TR e Bevihtne

maebnfio wipidquence Beakasp Bp Gits Cys GI8Bpl CRIRS AsstRro Ala Cys

SEET Dl RINE® TV BAR S A RARGLCRD 1 (5D
Lﬁﬁgﬁﬁ( %9&%)) léﬁvh@ the inéﬁlﬁﬂaﬁéd?o g?:iﬂiqumSnceSbIE mg:!cﬁlj(')sc(;éys Glu e
AR G AR P g LA O IEN: o it Byminigre
%Tégg&ﬁi%@{%it@(?%?& TEEMS 81i&P8BioPer. Goy) 08y Bavirgite Aafire

: ) L he Tabl e bel ow provi des sequences <1)f
aAming acig sespyERdedls AP Cvi GigiiHale s kit AspPreAladystieSly Cys
1 ( n JaToX=t i
SER A B OEr Rt SR ey B R o
NTEYORELOSARACGIERHSED | D NO )  AAA24653 147878

- NTFYCCELCCNPACAPCY(SEQ I D NO _) P01560 123707

NTFYCCELCCYPACAGCN( SEQ I D NO_ ) AAA27561 295439

| DOEEnBahRBCFCOGRMBAE® D NCSequené04429 123712
| DOQEIcESIWRACFGOGK( SEQ | D NO: ) S34671 421286
| D( L. CCNRPACELEEO 1 D NO CAAE229NQ 202161
| DOHEHPACHS, S90%| D NG| VORI ESFLL S TOCY(SEQID
| D(FCEI CCNPACFGCLN( SEQ | D NDNO:_ )
P01559 123711 NTFYCCELCCNPACAGCY(SEQ ID
NO:_) '
AAA24653 147878 NTFYCCELCCNPACAPCY(SEQ ID
NO:_)
P01560 123707 NTFYCCELCCYPACAGCN(SEQ ID
_ NO:_)
AAA27561 295439 IDCCEICCNPACFGCLN(SEQIDNO:_ )
P04429 - 123712 IDCCEICCNPACFGCLN(SEQ ID NO:_ )
S34671 421286 IDCCEICCNPACF(SEQ ID NO:_)
CAAS52209 395161 IDCCEICCNPACFG(SEQ ID NO:_ )
A54534 628844 IDCCEICCNPACFGCLN(SEQ ID NO:_)
AAL02159 15592919 IDRCEICCNPACFGCLN(SEQ ID NO:_ )
AAA18472 487395 DWDCCDVCCNPACAGC(SEQ ID NO:_ )
$25659 282047 DWDCCDVCCNPACAGC(SEQ ID NO:_ )
P74977 3913874 NDDWCCEVCCNPACAGC(SEQ ID
NO: )
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AAL02159 15592919 | DRCEI CCNPACFGCLN( SEQ I D NO _
AAA18472 487395 DWDCCDVCCNPACAGC(SEQ I D NO _) S25659
282047 DWDCCDVCCNPACAGC(SEQ ID NGO _) P74977 3913874
NDDWCCEVCCNPACAGC(SEQ I D NGO _) -29 BAA23656 2662339
VWDWCCELCCNPACFGC( SEQ | D NO _) P31518 399947
SDWCCEVCCNPACAGC(SEQ ID NGO .J 5 The immture

(ipcluding pre and pro regions) formof E_coli ST-1A
( STBRA2Ht ei 1) 266855t he sddUBNKECELCCNPACFGC(SEQIDNO:_)

A O R S e S N DR S

Accession No. P01559 (gi: 12371 1). The pre sequence

extends f o as 1-19. The pro_ s en t from
e Spimahire G e and P eR R mh I FPh AT ge: 65 D
IHAY B Wé eﬁmﬁcludlng pre and pro regions) formof E. '
coli proteln has t he sequence:

AL o8 S LU S L e et

spvecel Geherps H%Y A(C%Qon INg. B 550 (8€@3%EN Bahk bre)sequence
Accession No. P07965 (gi:3915589). The i nmature %

(extenfisfiom @2 prlo. ThelPrsrsearenge exiendsfimnmaaci0-5h. T_'he mature protein
B 868 551720 Ao BBt Abias: § nfGRUEHER formof . colt
ngmgacmbmpmmg? th€ 8ig@ence NO.  ; see GenBank(r)
AREeTEh R RaaRor Rt bR A Do ioRa Rl fiE8Rlect ko

GaasNoesu chse GenBﬁ:k%esessmN@yenﬁés(gmpags §Q)r Whe hmegture

Iflde bo ds int e and actiye formo
g Py A D regbops It g, ddecalfiee s Phrhad e spgigpce:
txhlagamxmﬁlsgf@afggerbggzqﬁdﬁle@mmﬁqaa&pplpﬁaevssemdcdeccnp@agc
D, E, an n the disulfide bonds form as

HSERIRNOA- 5, seBGeEBanéfn dregessionfine SEA BT THOBD- t hese
bonds is thought to be inportant for GC-C receptor
bi nding. Certain of the peptides of the invention

i Fee m@dea op hednitention, Jike @efhaﬁenale%pepEWnWP yi5<Gys residues.
oli-xgagyag %a@!rés sefggamée Jlexim J ¥4ndQ%n {28 ?nalnﬁg fé%nb@fo\f’ﬁ%?the

e ween
Gheptive glé thetsdeCysresidus ymﬂerypi@dnfrom Itt@@mag@toaatb@xy tegminws of

Ohhe Bitfte 18U B, 1B, BP4dd'H, Ynel'end AGUREPSAE et RiebwOA D, B-
E, and C-F The formation of these bonds is thought to be important for GC-C
receptor binding. Certain of the peptides of the invention include a potentially
functional chymotrypsin cleavage site, e.g., a Trp, Tyr or Phe located between either
CysBand CysDor between Cys E and Cys F. Cleavage at either chymotrypsin
cleavage site reduces or eliminates the ability of the peptide to bind to the GC-C

receptor.

In the human body an inactive form of chymotrypsin, chymotrypsinogen is produced
in the pancreas. When this inactive enzyme reaches the small intestine it is converted
to active chymotrypsin by the excision of two di-peptides. Active chymotrypsin can
potentially cleave peptides at the peptide bond on the carboxy-terminal side of Trp,
Tyr or Phe. The presence of active chymotrypsin in the intestinal tract can potentially
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receptor. 30 In the human body an inactive form of
chynotrypsin, chynotrypsi nogen is produced in the
pancreas. When this inactive enzyne reaches the snal
intestine it is converted to active chynotrypsin by
the excision of two di-peptides. Active chynotrypsin
can potentially cleave peptides at the peptide bond
on the carboxy-term nal sjde of Trp, Tyr or Phe. The
pleadiorrdeavege of sertaipofthy peRtidghel the inyertipa haning sn pprippriately
t j 7 l,ead. tyo: ;
BB oA BB RIRI Uy Bl e e B, Bl K Shymotrypein
agipavepe will mpderatp thsiattiianda reptids ¢fdhainverttipmbayiggan n
cleavqg

obderipi h vy
coRRRRE piontd b o B RIE Blvabg e U R P R oy e

| mvestifidl @acthavi ng an appropriately positioned
chynotrypsin cl eavage site as the peptide passes

through the intestinal tract. 10 Trypsi nogen, |ike
CHMiEIL6 R STl chy@oRypsEI, i91sefihe bRaase thRdk ploduddd 96l tHe9dndrbas
the pancreas. and |s present In the digestjve tract.

TRl 15 presepé ity e digetivg Fasty Thaaptivedpaa iepiaptillsdaave nepiiday
_ahel-vintg[ PLys ¥ Arg TR pREERRE Sctife tAPLinE tHeitBRinM thddt {ddGead to
intestinal tract can |ead to cleavage of certain of

t tleavgapef esetsingf therpeptidey efthiednvention bayngranapproppatelatpesijioned
DASL . tional. . e e
CRBL AR et O R o B D LSRG uagh bil o
ampilerate dlie axtipepfa piptidd of theinventemthaging laaappropraately positioned

appropri at el i tior rvpsin .cl eav si,te as the
“BORRNLARE SRR e bR el YRSI e RREART ple © °

gastroi ntestinal disorders, including IBS, are

associ ated wi.t h .abdom n or O viscera [ ) '
§ rraomiotnal dBATeR, el a8 ard BRerHAd A phdpgninal or

afigtgayai. Qtrtainof the peptideps i tieirvagonithiieasalgbic or

car boxy-term nal  se uenig AﬂoPhe i medi ately . ) '

f BIHDORICERYLVS tags puch-py thecarbex y-terpunal ssqushice AspPlhe jpmmaditely

C PIRRARYPBIpNT fl R RUSERL Skt Plunclial AWAIREyDNISc1€4vab¥ fte or

that creates a functional trypsin cl eavage site.

Chafletring /fosion Are that greatess aetional rynsincileayage spet Chymefiypyin in
ChRaNEstHULt PER R ity CIBAE 30 &) pepggég%&éwmy fe?minal

to the Trp, Phe or Tyr residue, fe gt
diqptap i @he pshiphesidubhieleaging thetdipeptidea 4 splhse Thisidipaptidohas

R T e A S S L e P

aFudd@/Cli? Bhan@3cob 1 5 EtHR3id¥ikfer et a14D97, 29983-6(Edmundson et al

E E%é %:rgigig ng%ﬁa%?lgéxierségé @%3). inrlh}s %a%nermisﬁghegepage%réan treat both

pain and inflammation. Other analgesic peptides can be present at the carboxy

terminus of the peptide (following a functional cleavage site) including:
endomorphin-1, endomorphin-2, nocistatin, dalargin, lupron, and substance P.

A number of the useful peptides are based on the core sequence: Cys Cys Glu Leu
Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr. To create a variant having a potentially
functional chyniotrypsin cleavage site capable of inactivating the peptide, either the
Leu (underlined) or the Thr (underlined) can be replaced by Trp, Phe or Tyr or both
the Leu and the Thr can be replaced by (independently) Trp, Phe or Tyr. To create a
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pain and inflammati on. O her anal gesic peptides can be
present at the carboxy 30 term nus of the peptide
(followi ng a functional cleavage site) including:
endonor phi n-1, endonorphi n-2, nocistatin, dalargin,

| upron, and substance P. A nunber of the useful

pepti des are based on the core sequence: Cys Cys Qu

Leu s. Cys n Pro Al s Thr d Tyr.. . T
s PG 47 PG A PRRJ s 5 R eIty 1 TRlIRHER G P Phe.
cmémaﬁfoxp shriine] BRRER cBielsequsabaiinailiel thd 186t Pheadipeptidé toere
ﬁtl de, either the 35 Leu (underlined) or the Thr
(8

ared by sByRotepRB theeligesberiTasy Thqrorgteguesce vy begptionally
?ﬁ#gecehgl?byl-ﬁéﬁ ?e?@eltx'ﬁl THhbr &80 be repl aced by

ependent | Trp, Phe or Tyr. To create a -31 5
vari ant having an anal gesic di-peptide, the core

%hﬁl%ﬁ%%ﬁlﬁ Uil ta Qe By a8 Qeqﬁgkﬁe inc l?ﬁ car boxy term nal

e COore sequence can e Asp Phe
dApefuriSdeAsOT €ys Ggh &hskd: Oys CysyAanthry Add Gys ThrtGig Cys Tyr
T core sequence can be optionally
b@%g)r@c]gge 1@&( %ﬁéer Ser Asn Tyr or Asn. 10 Thus,
usef Sdr S¢pASIENIr £yb &3 GloDhed Ogs Cy AsnPr|AENCEs Trp iy dgs Tyr

Asn Ser %ﬁr Asn Tyr Cys Cys GQu Leu Cys Cys Asn Pro
ASE i) Ay Cys Tyr (SEQID NO --; MW416776) Asn

S&En S8SeHRh %;:y@&?s @hslga @ysl@d A@z(?r@(ﬁ MhP Ry BYaTyr

%ﬁ l;‘:?(Sly n Ser Ser

u Tyr QIS QIS Asn Pro Ala Cys Thr

L
G ol 155 9 0 o S BB o
MM4I6724) Cys Cys G u Leu Cys Cys Asn Pro Ala Cys Trp

e
10900y Sh Wy Syy s HnPodda Cys TigyGly An Tpr (SEQ B s MP-
GOURD Fo Ways Trp Gy Ors Tyt (SEQID NO--o)

ASLBn CysC&yGlu@eu CB@@y@ASn EycAATYs PhoGA @yshye (BBQ I8 YO:---)
PR I R LY T T TR

Ohsn @é cga GluTPHé (Y CyNsn P RICYs AhaGEYSysTHi (SEY IONOD:--—)

T)Xsn ys ys Glu Tyr Cy)s Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:---)

Asn Cys Cys Glu Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:--)

Asn Cys Cys Glu Arg Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:---)

Asn Cys Cys Glu Lys Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:---)

Asn Ser Ser Asn Tyr Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp

Phe

(SEQ ID NO:---)

Asn Ser Ser Asn Tyr Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Trp Gly Cys Tyr Asp

Phe

(SEQ ID NO:---)

Asn Ser Ser Asn Tyr Cys Cys Glu Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp

Phe

-32-



10

15

20

25

-30

35

Asn QIS Cys Au Arg Cys Cys Asn Pro Ala Cys Thr Gly

Cys Tyr (SEQID NGO ---) WM Cys Cys G u Lys Cys Cys
Asn Pro Ala Cys Thr Ay Cys Tyr (SEQID NO ---) Asn
Ser Ser Asn Tyr Cys Cys GQu Leu Cys Cys Asn Pro Al a
Cys Thr Ay Cys Tyr Asp 30 Phe (SEQ ID NO ---) Asn
Ser- Ser Asn Tyr Cys Cys G u Leu Cys Cys Asn Pro Al a

CS%S Trg dy Cys Tyr Asp Phe (SEQ ID NO -- 35 Asn Ser

N‘?yr‘)(ys G u Phe Cys Cys Asn Pro Ala Cys
T I I
D 00 RO GG b R o

TRRe Gy Cys Tyr Asp Phe (SEQID NO---) Asn Ser Ser
@@Nﬁm)(ys GQu Trp Cys Cys Asn Pro Ala Cys Thr
y s Tyr”Asp 10 Phe (SEQ ID NGO ---) Asn Ser Ser
Adsn SsrrSeisn Tr<Cy&lQys Ay TRySyswyys AssrPreAds Gy<Tey @y Clys Tyr Asp
%‘K Cys Tyr Asp Phe (SEQID NO---) 1 5 Asn Ser Ser
Tyr Cys Cys Au Lys Cys Cys Asn Pro Ala Cys Thr
QSE@USNOy+-)Asp Phe (SEQ ID NO.---) Cys Cys du Leu

| bencis i e Sl A %@P R EFETRIY (G T A

Tppe Ay Cys Tyr Asp Phe (SEQID NO-- ) Cys Cys GQu

Phe %s s Asn Pro Ala Cys Thr Ay Cys Tyr Asp Phe

( 6 r)-- ) Cys Cys Qu Tyr Cys Cys Asn Pro Ala
CSn SEseBhvn BHCyifysASIR 150 ey{ SFAMPIDR1a Cys Thr Gly Cys Tyr Asp

Phe

(SEQ ID NO:---)

Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp Phe (SEQ ID NO:~-
)

Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Trp Gly Cys Tyr Asp Phe (SEQ ID NO:-—
) .

Cys Cys Glu Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp Phe (SEQ ID NO:---
)

Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp Phe (SEQ ID NO:---
)

Cys Cys Glu Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp Phe (SEQ ID NO:---
) _
Cys Cys Glu Arg Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp Phe (SEQ ID NO:---
)

Cys Cys Glu Lys Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp Phe (SEQ ID NO:---
) _

Asn Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp Phe (SEQ ID
NO:--)

Asn Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Trp Gly Cys Tyr Asp Phe (SEQ ID
NO:---)
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25 ) Cys Cys Au Trp Cys Cys Asn Pro Ala Cys Thr Ay
Cys Tyr Asp Phe (SEQ ID NO--- ) Cs Cys du Arg Cys
Cys Asn Pro Ala Cys Thr Ay Cys Tyr Asp Phe (SEQ ID
NO --- ) 30 Cys Cys Qu Lys Cys Cys Asn Pro Ala Cys
Thr Ay Cys Tyr Asp Phe (SEQ ID NO--- ) M Cys Cys
G u Leu Cys Cys Asn Pro Ala Cys Thr Ay Cys Tyr Asp

A SRR pEC §r G ARG Brloh Sleipgor

N@:-5) Asn Cys QIS G u Phe Cys Cys Asn Pro Ala Cys Thr

y C,ys Tyr. Asp _Phe (SE
Tt GO AERCr Crodan by Qi Bt 3s P Amdeened
(6Q4 D I\IO---) Asn Cys QIS Gu Trp Cys Cys Asn Pro
Al a s Thr Phe’&u ID 10
N G0y B Gy Iy AmGs PR RGeS BysAmRbeEHQ ID
%é___ yr Asp Phe (SEQID NO---) Asn Cys Cys du Lys

S Cys Asn Pro Ala Cys Thr Ay Cys Tyr Asp Phe (SEQ
| &n G Cys Glt Brg Bys EyeAsmBrosila Oye The@ly G Iyohstt Pie (SEQ ID
|Iﬂ§en§j| on are produced as a prepro protein that

es the amino term nal | eader sequence:

nk&sCysf Cysl GlulLyt €yf agsiakpProssik €lys ThieGlyCys Tk Agrkeg SEQD
eS e the peptide is produced by a bacterial cell,

eN o coli, the forgoing | eader sequence wll be

cl eaved 20 and the mature peptide will be effici ently

secreted fromthe bacterial, cell ‘i’{lg Pat ent

sinsome £a35s.dBS PPHIAEO \Pé?:%?n§‘°né¥¢3&r8 POR &RIEPIR |P§°t%%ﬂ dat

MBERALShd %nb'?&nﬁﬁil Ué‘aa&rstectlueaeaduct ion of ST peptides

in bacterial cells and hods for achieving efficient
mkksilfiflsvisfspfaqdakpvesskekitleskkcniakksnksgpesmn. Where the peptide is
produced by a bacterial cell, e.g., E. coli, the forgoing leader sequence will be cleaved
and the mature peptide will be efficiently secreted from the bacterial cell. U.S. Patent
No. 5,395,490 describes vectors, expression systems and methods for the efficient
production of ST peptides in bacterial cells and methods for achieving efficient
secretion of mature ST peptides. The vectors, expression systems and methods
described in U.S. Patent No. 5,395,490 can be used to produce the ST peptides and

variant ST peptides of the present invention

Variant Peptides

The invention includes variant peptides which can include one, two, three, four, five,
six, seven, eight, nine, or ten (in some embodiments fewer than 5 or fewer than 3 or 2
or fewer) amino acid substitutions compared to SEQID NOs:_ to__. The
substitution(s) can be conservative or non-conservative. The naturally-occurring
amino acids can be substituted by D-isomers of any amino acid, non-natural amino
acids, and other groups. A conservative amino acid substitution results in the
alteration of an amino acid for a similar acting amino acid, or amino acid of like

charge, polarity, or hydrophobicity. At some positions, even conservative amino acid
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secretion of mature ST peptides. The vectors,
expressi on systens and nethods described in U S

Pat ent No. 5, 395,490 can be used to produce the ST
pepti des and 25 variant ST peptides of the present
invention Variant Peptides The invention includes
variant peptides which can include one, two, three,
four, five, sjix, _ seven, eight, nine, or ten (in sone

e PO HEmscan Feies the ASHYIt of Frementide. tAmeneshepatyrallgpocyping

f@r\ﬁﬁfo)acﬁ@hﬂs@xuﬁﬁ)hg géeRBlY bt d OBcSdFPABarel 0 SEQ I D
NOs: to . The substitution(s) can be conservative or

hon- conser vat | ve. The naturally-occurring am no acids
C cm%u&ma 60 e jR%Dliel el IvbeUI any am no acid,
I 10Ot her groups.

t=at allAtl A
C%’r}%wvatlvea nO ggu St|tut|0n results in the
in
sk

al,te i on ofg A | or a simlar acting am no
arRfragpe %mno %ld 8? 50harge, polarity, or

h ??%?1‘8 ci ty? i ons, even conservative

a 'l;%p%cld -3 St ; eions can reduce the

acrt’ 0 g the naturally occurring
a Wﬁm’&fbf sub t‘A’rSB’résng ral |y consi dered
conStvative a & Amino Acid Code Replace with any
oflistiffnen ne AIE‘GI 2 Ser Arginine Arg Lys, His

ASSkRSE ne Asnfsp, V@ euYlgt Aspartic Acid Asp Asn,

-Glgucing n Q/st%"r“he Mpb UgeMet Thy  Ser Q@ utanine Q@ n

ASMSING U Asp Ly ut Aedlisci d G u Asp, Asn, G n

pringy y Al Mehi sfiecdie¥e VRl s Lys, Arg |sol euci ne Be
V& eﬂ}'@é@m%t PheeuciTve HisJwal , Be, Met Lysine Lys
AinﬂlnPIl s MethPenine Met Ile, Leu, Val Phenyl al ani ne
PReri®yr, Hi s, Serp Thr, Cys, Ala :

Threonme Thr Ser, Met, Val
Tryptophan Trp Phe, Tyr
Tyrosine Tyr Phe, His
Valine Val Len, Ile, Met

In some circumstances it can be desirable to treat patients with a variant peptide that
binds to and activates intestinal GC-C receptor, but is less active than the non-variant
form the peptide. This reduced activity can arise from reduced affinity for the
receptor or a reduced ability to é.ctivate the receptor once bound or reduced stability of
_the peptide.
In some peptides pairs of Cys residues which normally form a disulfide bond one or
both members of the pair can be replaced by homocysteine, 3-mercaptoproline
(Kolodziej et al. 1996 Int J Pept Protein Res 48:274); B, B dimethylcysteine (Hunt et
al. 1993 Int J Pept Protein Res 42:249) or diaminopropionic acid (Smith et al. 1978 J
Med Chem 21:117) to form alternative internal cross-links at the positions of the
normal disulfide bonds. _

Production of peptides
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Proline Pro Serine Ser Thr, Cys, Ala Threonine Thr
Ser, Met, Val Tryptophan Trp Phe, Tyr Tyrosine Tyr
Phe, H's Valine Val Leu, Be, Met In sone
circunstances it can be desirable to treat patients
with a variant peptide that 10 binds to and activates
intestinal GC-C receptor, but is less active than the
non-variant formthe peptide. This reduc acti vi
cHspfalrneg@deﬁﬁahberrga%&ee erﬂfhbaccgﬁ%w A By Pslﬁaﬁa?{ B

r eSHUGER o L:kl&%gt stel Forpktidet? pfotsis BERACIBICER. g Pabitlu T

rediced stability of the peptide. In some Peptldes
pwbﬂés dreulydrus eiTeRsoR syFPEhuses ReaspahilpSiYrellsgyassi of i de

PEIhRIE flbea L2kALdh SRS rn%a:&imm%eﬂ Bufre&h §ms),or they

cysterne, 3-nercaptoproline
(b’aﬂ@d:hem;cam syathesiz@B6 Int J Pept Protein Res 48:274);
(3, Rdinmethylcysteine (Hunt et al. 1993 Int J Pept
Protein Res 42:249) or diam nopropionic acid (Smth et
aff. thé.ﬁai)ﬁde] or \Mhdnt(ﬁ&pﬂiﬂeﬂi talBeroduzed lmc&i‘ih,esr #AE.i oo, the nucleic

i ntern | t ot th
d p(‘slg p}q?qggl% rﬁggﬂsﬁglgl %)P?ﬂ%ga n'g‘fp%?ftsqhﬁy %gcg £5eg gg a ?egggr%{:quence that
Usgririis ﬂ&%@&ﬂeﬂ&ﬁof&ﬂ@mb@x@e@ﬂ&@ﬁ&n &hd JII This, Badeqiidnae

including, wiithout [imtation, E. coli, or in other

e ZRaoding dheeptidssanfpgludsdhs Praée‘b’ren?fr%'fléli‘eri’rﬁ SEFEES Ynfor

( @xfinple %%hﬁi]}ﬁ%ccﬁ’ﬂg% bhdtsrial BRGH ﬁ&é' IS sEFREE $840Q8 peptide can
systens u5|n8@Erosop la Sf9 ce yeast or

f bt pwefiaddtam theshiure Bedlas si on systens marmal i an cel
expression systens), or they can be chemcally
synthesi zed. 10 If the peptide or variant peptide is
t dhb eequmu:d woedingra featideofi the inzenfion iFpreferdblly insérted nute b eretor
aC|d ul e enc d l 1 I
b oLf gglévegng a acp qiz %Jendn trl]lg g&%lﬁlg ?CIW%Orl?ﬁ%E X t%ﬁ;%& Nal cell.
S dthb BN Ao molztult vy v inserediafot anchatdnomnusﬂh eepliedting vEttoms(suitable

S GRS BRI RET BB AARLANS P e
vector nucleic acid may be a bacterial or bacteriophage DNA such as bacteriophage
lambda or M13 and derivatives thereof. Construction of a vector containing a nucleic
acid described herein can be followed by transformation of a host cell such as a
bacterium. Suitable bacterial hosts include but are not limited to, E. coli, B. subtilis,
Pseudomonas, Salmonella. The genetic construct also inclhdes, in addition to the
encoding nucleic-acid molecule, elements that allow expression, such as a promoter
and regulatory sequences. The expression vectors may contain transcriptional control
sequences that control transcriptional initiation, such as promoter, enhancer, operator,
and repressor sequences. A variety of transcriptional control sequences are well
known to those in the art. The expression vector can also include a translation
regulatory sequence (e.g., an untranslated 5' sequence, an untranslated 3' sequence, or
an internal ribosome entry site). The vector can be capable of autonomous replication

or it can integrate into host DNA to ensure stability during peptide production.
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15 exanple, a naturally-occurring bacterial ST
peptide. The secreted, mature peptide can be purified
fromthe culture nedium The sequence encoding a
peptide of the invention is preferably inserted into a
vector capable of delivering and maintaining the
nucleic acid nolecule in a bacterial cell. 20 The DNA
nol ecul e nay be inserted into ané$g£ nonous

|
T Proteit Pofhg Eapeice (i MELPRA PAPBEE B B FYeRipssan plsp be fused
352 Ge AACEABE RN arile) e o/ lttiBort Bk Bofedase

vector nucleic acid nmay be a bacterial or
HEST B mapérdlfy bindivg psetein. prateiad T rA 6 frgabexa-higidgamys tages
d. derivatiyves t Of, .:13 %@&{ [0AmQf, ca -
ﬁen]t”glgerﬁzﬁ gﬁAat\ég’u% |°E€f% ﬁ) %glith es éi ?’l dél d graglﬂlrl]&ggén&ggpmer
frodibmjoid tiyrebding fhmoe whithe peptile ofinterest tacthk readingHrame of tes
bact eri um _Suitabl.e bacterial hagsts dnclu are
ri5he F‘fcﬂf&l‘f‘% peast E’ tag 8?0?’}1?%? %s U l%oc} ?lsé,usmlr}%%%g%ﬁtl%%n as,

Salprasieh bethe Tiliongenetdsalitin nahdlaioh ofh simglenolypegiie thay
adgition to the

) . epcodi ng nucl ei ¢ acid nol ecul e,

e batitheperide Shirit ShCrEnty Bl Tn SGnihnties here
aftfnifyaagy A QtilYzed SONANCQTence R0 P b BEH a0 re¢ SEitInSsits Y11 be
contain transcriptional_ control seguences tha%%feétr

dusadrbstween thegeading frames for the affinity $¢ and fagpepEds,e

enhancer, operator, 30 and repressor sequences. A
vari ety of transcriptional control sequences are well

k@enatic tanstrneis and methpds saiteble fon produgtionds igmatpeeangrmatygg forms
al S0 | . i O : (

G P g 0 S PSSR
segtecincad well knawn terthesenskillediil the @rtecapraisoybegisedetp profuee

vechgr .cagg{l)e.caﬁgapl e of autononous replication or it
RRUPHR PTG Wost DNA to ensure stability during
pepti de production. 35 -36 5 The protein coding
sequence that i ncl udes a.pepti de of e.invention can
VAR oReofidnd PG TEEPLAE Ok i Stret Y iy SHEdphal meiba
PRiyPe kRt foptilld YmttRgizere For exalflipW, éelpeptits can be synthesized
S-transf erase GST), maltaose E binding protein, .

P CBR i Bﬂﬂh@dgﬁag‘:@ﬁw%thm-Q’F‘?néﬂaﬁ%t?mﬁ’??@efhé{gjfealfl wsip

i db%ﬁliﬂéapﬁ@gm. iPRotedtR erdups st Helvsad pRdpiiafel i ickeatd the

The affinity tag or reporter fusion joins the readi ng
f eerrast Gsulfidebopdpattera. §or ¢xampleethe fQllpwingproleqiRERfOTRS AR De

o : 0 C ey i Sore
¢ st PoloRERR RERMN dmb OBy, BB BiTthidl dbupBor Cys
f tesidues BjembE); dsuéthybényl (thighgroensiod Fys fesiduss G gneF); benzyl (y-

" REPOEb Afiiteig b R R bk BE BRI @pfbent apd.

abfonivbenzyl @hendliceraitpi dfityresine, iMessatuCoaming nceftbcted vath

P g%gn'sigalragﬁ)(l)& ietoif tqguthC};lc:emlygllly{mn?I?o acids or hydroxybenzotriazole
ester (for asparagine or glutamine residues), and the peptide is deprotected and
cleaved from the solid support in hydrogen fluoride, dimethyl sulfide, anisole, and p-
thiocresol using 8/1/1/0.5 ratio (v/v/v/w) at 0°C for 60 min. After removal of
hydrogen fluoride and dimethyl sulfide by reduced pressure and anisole and p-
thiocresol by extraction with ethyl ether and ethyl acetate sequentially, crude peptides

are extracted with a mixture of 0.5M sodium phosphate buffer, pH 8.0 and N, N-
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fused between the reading frames for the affinity tag
and the peptide of interest. 15 Genetic constructs and
nmet hods suitable for production of immature and nature
forms of the peptides and variants of the invention
in protein expression systens other than bacteria,
and well known to those skilled in the art, can also
be used to produce peptides in a biolo i cal system

26methyilfpengeide peeg LA detio, ¥ e disulide bord fog fypeesidues B and E
S%Qﬁé‘ﬁ%&?&u%/mgﬁﬁgﬁ&hfoﬁd@ PBRE B (HOA ) Juf?rlé r@teﬁ{; Soc.

aut omat ed pe ynt hesi zer. For ex
pél:6abd-@anThreresyiingesptiderd thepuriBed by r@le@e-phase chromatography.

B)H]g iShrts g’onfl)i] QEUPE IE?QS JesRlenyLae ?S%ﬁ&ﬁg £y dlgsgﬁ)m the

usthg a doubl € coupl’rng program ng group
npqindb @ 1086 dcemlp ramdp)m watee| Sattrated iceliessotution #bglacdlraeetic acid is

el hipdiesaon B 190 saBHOR, Al rOIERATOH
( &hﬁ)‘%&tlﬁéffdiQ cmwm)enclageat ean@hdrythe o106 is gll@BP EveFold
resi dues ;o 4- nethglben yl (thi ol groups of

wfsmﬂe@p@%yafer %ﬂﬁioexpyctemﬁlz gihy fi}hefcf%}lfi?é%@? forgemgyal phni ¢
aghdattodine J&y&émfﬁxbal%mwes@&uat Bh&GaR bﬁ&hyvethepsfﬁ%&)

and Dbronobenzyl henol i ¢ group of tyrosine,
pPepersipn ﬂ)@@alptlpm gp redegrrodust sdyaphilized andsyumbisd by suricessive

| car bonyl am no aci ds or
H%?%i?gﬁﬁg%P%P§§%ﬁé¥7ester (for asparagine or

- glutam ne residues), and the peptide is deprotected

AfilestiR LM ~RLL A SUPROTT T hydr ogen

orrde, drnecnyt surfroe, anisole, and p- thiocreso
usi ng 8/1/1/0 5 ratio (v/v/iviw) at 0C for 60 mn.

I rogen fl uo and. di t hyl
CTht PilST praicRt and s S8 ol t e Bfeginah (e R aceptor can be
t pisea heﬁzﬁillowby Celxd crfland Tsmhugiaﬁnftoﬁhhg}cuﬁhfa&l’eﬂ ﬂﬁd(ﬁ&hh’}dan Type
acet ate e e | , uae t1de are extr cted
wﬁphﬂg qﬁﬁiﬁfﬂﬂ&s@ %‘@)@5@ BT S oo HunEe B Ll cyjfuregplgtes
aR&thN, 1; Nmixdire D f Hiafed Il h ot dhd Dulbstdd s :&&ﬁﬁé@EAg@e s ﬁiéd&um

The disul fide bond for Cys residues B and E is the

f SPMEM ) supRiFmenied (Filh 5% iﬂtafl G4 awm&ﬂl%vsea in the as3ay yre]
Aﬁ%} i&hg g&tw%&?%y assagtS5 088 7Bﬁgﬂy, Tﬂi‘ Eell ﬁ%ﬂélﬁ}‘epﬁn QWéﬁlgﬁatEsgare

purified rever se- phase chronmat ography
diwashetlitaise pothdl mbvﬁm@chnmsffer @@W@égon@mna OPS‘V@WW

b&bﬁh&?@a?iuftgl?ﬂe%él £, pH S)p%‘?:  infdGbdedh f%P AEdt! 39°§‘% fle! N

ter utron In | al ace
aprederics ofl Gatmkirdiopdtively latwdkdre celb Sﬂ?tplepndepaed thE0Est material at
S %rll%uls %Q&CGH@I!&O%E Jl'ﬂe ce gta.rle%]enavgas ecP fn our times with 1 ml of DMEM

and solubilized with 0.5 ml/well IN NaOH. The level of radioactivity in the

solubilized material is then determined using standard methods.
Example 1: Preparation of variant ST peptides and wild-type ST peptide

1a: Preparation of recombinant variant ST peptides and wild-type ST
peptide

-38-



10

15

20

25

30

35

tenperature for 2 days in an encl osed gl ass contai ner,
the solution is diluted five-fold wth deionized

wat er and extracted with ethyl ether four tinmes for
renmoval of unreacted iodine. After renoval of the
resi dual amount of ethyl ether by rotary evaporation
the solution of crude product is |yophilized and

purified by successive rever se-phase .

PR st 57 Lt it S NI S aS TeRRiER s resgrmbipanyy and
ag§aY indnnahil mddyl. MDPABHases sedidn@t Aed Sa®enisn Tw GYisTs
to the intestinal GC-C receB,tor can_be 20 tested as

f glu BREYs Exp pan Bro Alp £y 8hr Glyfers Tys I (SRQRIBMND ok Repfe
'Nfé;l?%g(tﬁé@&h&ﬁ@ of HRSildyhd ST Berftidle S hisd BrehBE IBEIP5776).

.) are grown to conflfuence in 24-well culture plates
with a 1:1 mxture of Hamls F12 nedi um and Dul becco' s

. , . . 5
AP SRR EREHHER g o AR REROES ubhl Dect

t prpdacet lay fdiletvee Arsegassaeresdibg a Giat-sBibleeteyqtoif preemolsequence
nonol a i n = Wel r 5.washed t.W, ey

VA s A R e psRs LR C 6ot R S bug e MG e
SE&” CACATOATATGARGAATOR ATAZTTIWTTT2YCTTREDG 3’ (SEG ID

I ncuhated for 30 m . 37C in the presence of mature

r G S&Eﬁquqeg’ﬂg}&ﬁ%ﬁégl i ST peptide and the test
neherd @t TEEAGTEA T TCUKRERC T CAGSAHRCTENT A RE@3’ (SEQ
then washed four tines with 1 n

of DMEM _and
sEP NO: Li D e dhovrmplificationprogiat fragmeniaras digepied pah ddeihol and
C o di e U kv . it
dg%%rn1E%%rtﬁﬂﬁgmgggﬁﬁg}gggethégs.qﬁ%ﬁﬁ%%ﬁﬁ?;hﬁtﬁ ol
Pthershy atcatimg plasmyid MB3R76 SThe eqgidnoragodirgithaprecpre ppaeigwas

o Skt il g FRANEA rinb SERTRAE: 35T 2 e
SEkpftflsulsp adakprssscekileadsnibib fsgnmen (27 DR &fyed) which
o B AL i eBRGES o e aBle Bk IR B ool
Wsﬁiﬁp?@i@s@ﬁ}e&h{mﬂkﬁn@g@eﬁ% ((ESEO(%BHIt)Qﬁ]OD_);

rEn PPN e Tl R TR T Y i T

Mah &}Hning ehd\Bidl bRt Abar HIRPC it BEinWAL ITe cRiatipREkidtvectors with the.
preproproteins using vectors roduced as follows. A

. . p .

s BEFIIA RIUERRED IR cReTHAR L igespicdiag Pach Yl P HAS FaBiaf, 5 Wild-

S S RNGRptiNBRerd TR cafell @8d EloRER Rifdthd MEIDHE dxgréstich vedtér b

using ol igonucleotide M3 514 i .
create MB3984 (encoding MM-416776 peptide full length wild-type ST peptide as a
prepro protein), containing the amino acid sequence, NSSNYCCELCCNPACTGCY
(SEQ ID NO:__ ) fused downstream of the pre-pro sequence, MB 3976 was digested
with Bsal/Xhol and ligated to annealed oligos MO3621 (5’
GCATGAATAGTAGCAATTACTGCTGTGAATTGTGTTGTAATCCTGCTTGTAC
CGGGTGCTATTAATAAC 3’ (SEQ ID NO:__)) and M0O3622 (5°
TCGAGTTATTAATAGCACCCGGTACAAGCAGGATTACAACACAATTCACAG
CAGTAATTGCTACTATTC 3’(SEQ ID NO:_ ) ). To create MB3985 (encoding
MD-915 as a prepro protein) containing the following amino acid sequence,

NSSNYCCEYCCNPACTGCY fused downstream of the pre-pro sequence, MB 3976
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(5" CACACCATATGAAGAAATCAATATTATTTATTTTTCTTTCTG 3' (SEG
ID NO )) and oligonucel otide M)3515 (5 15
CACACCTCGAGT TAGGTCTCCATGCTTTCAGGACCACTTTTATTAC 3" ( SEQ
IDNO _J). The anplification product fragnent was

di gested with NdeUxhol and ligated to the T7
expression vector, pET26b(+) (Novagen) digested with
Ndel / Xhol thereby creating plasmd MB3976. The region
oves Sifertgd with BspleXhnl ang Heated te appealedsdigne MQRE284% f ound

R R o A A T ANR ST FEaTACC
(BEQrGOTADTAATA M X (SEQ D Nér-s )) rohMA363014 no aci d
?Jﬁ(?(%@‘f?ﬁﬁﬁé@i%&f@é&%&’%@AffA@k%%K&OATTCACAGC

kG sAATTGCTNCTASPE 3gdakagsokeki t | eskkeni vkknnesspesm
(SEQ ID NO -); GenBank(r) Accession No. 47185, d:

3913876) at three positions (indicated by underlining

ard Moo stpepitde 208 He NINE4 (6706 pEitia Sverd roftiRk@ s follows. The
expressi on vectors with the. 5 re-pro sg&gence,

CHpTshBerEYRCtorS Werk itgsforarrd et dy ce/hbartETRl besh BLde MREI ant

o) il d-\ type ST peptide f nneal nd cloned.,i
i oY R e af Ba e R, 28 G50 R Ll
(i8 mc@gmmmswg/a&ﬁmcme Thi deerfiighl cultergiis atiddiot3yDE oSBatch
epLl A4S a repro [ ot el. . talnin 0
b dgheneas HicEirebp s e s 1 Rt 135
ggnS, eHAIWS] 4 8AMBSOL R, 001 2 /B CltrfeAti N 8y/1, BB TN 6 mipAts

I gested 30 wth Bsal/Xhol and | ilgat ed to anneal ed
&Q%HMéﬂg&, MIC12-4H20 15 mg/l, CuC 2-4H20 1.5 mg/l, H3BO3 3 mg/l,

%ﬂ%&%@%ﬂ W@q‘%&?l% EELNQ : ) -Egﬁn-cgéil\/p%lﬂ ? .AC
mgmﬁmmmmz&@n@@j@m OWBE
TC, 3! : ; 5
RGeS R R e R R e
NSO OV CNPACTEY, Tused. dovnarream of the or e pr
SBianE devesrgeen e devad if Lok e Tedoie et o1
aQghehrhid tAReHst10 gANVeat Beret 1 @es, NYBSOL29H{(B4 g/l, EDTA 13 mg/l,

T B S LI A SRS,

ACTARIGETACTATIC 3 (SO D NG ) o et bt doam

DF;04 1 ml/1) was added at a feed rate controlled to maintain 20% DO. IPTG was
added to 0.2 mM 2 hours post feed start. The total run time was approximately 40-45
hours (until feed exhaustion).

Cells were collected by centrifugation at 5,000 g for 10 minutes. The cell pellet was
discarded and the supernatant was passed through a 50 Kd ultrafiltration unit. The 50
Kd filtrate (0.6 liters) was loaded onto a 110 ml Q-Sepharose fast Flow column
(Amersham Pharmacia, equilibrated with 20 mM Tris-HCl pH 7.5) at a flow rate of
400 ml/hour. The column was washed with six volumes of 20 mM Tris-HC1 pH 7.5
and proteins were eluted with 50 mM acetic acid collecting 50 ml fractions. Fractions

containing ST peptide variant or wild-type ST peptide were pooled and the solvent
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10 The MD-915 peptide and-the MW 416776 peptide were

- produced as follows. The expression vectors were

transforned into E. coli bacterial host BL21 X DE3
(I'nvitrogen). A single colony was innocul ated and

grown shaki ng overnight at 30C in L broth + 25 ng/l
kananycin. The overnight culture was added to 3.2 L of
batch 15 nedi um (G ucose 25 g/l, Caseami no Acids 5

gWhs reieset byRetary eyapsragpn. ratging werg/ resuspedidd DHO0 of

SRV LR dc soidfHA) i bllglpl Qg il

OUCR-2- bl (250 k2 1.2 min8 BUBm Sequijjibtated NatRé/bdnie BiffD) a2 a How rate

40, Sy Risc anain Bl S B S, 0V e

f esveRpeEwithisighididnb@ 0D adl) oMy 4230 RNEBERS.D. 3 TFAE tElleSting 5-
pH g 7.- control wth base only (28% N-H4 .. 30C,

B FRTH9Rs- Fragiqus coptaining pepde e pogledqnd thesqlygnt pas removed
COYFOHP b 4pBrabibn PRLChepliliskcR:E disRodidn ON % TRA b PR bitElized.,
diggsol vedﬁog(ygrén (I%)pgl evels), 1.5 L of/’?lg&ed @n%lgl:;}glrlﬁed
(d ucose 700 g/lI, Caseam no Acids 10 g/l, Yeast

CHESEL el S Ay s
2L6Mipnd HMZBACH Sragalysis eesealed g OID2$120is anarghidmogeneous than

J Ferni&-Gtrate 40.myll ., Antif.oam
CEB A § 7R G PVl ponSIRAND RS el i s PO (53 )
mthan VEVIr# 18026 Ranel APG was added to 0.2 mM 2 hours

post feed start. The total run tine was approxi mately
40-45 hours (until feed exhaustion). 30 Cells were

col | ectie®réyaratiod bf Syngftic variait ST POStides had wild-tFpOST peptide
TEe ,cellﬂpehl et Yvas di scarded and the supernatant was
paERIdEs Ve Ghemicalstyntkgsigidi by Gomtperpiabpeptife synthepig cesppany.
K¥aryingtyiéddsSof(peptiies wlef dhrainsdsdeh SBatorOME efftichdPoBhemical

Q aérfggiﬁay? ose fgnggt Fl ow col unmm ( Aner sham _Pha; mabg‘i) a, e
esymthestsr dhese thrifowr peptidesun fpgreasigg) orgian of yisld weregCys Gy Glu Tyr
reye srfiig 02389 198t 1H-209% vield:
vo?uﬁe?JsAof Zgﬂing/P%sGlglc@sg%(‘;ﬁg H%EI and p?cl)gme)i %bs%mé??ld’

eyt e Wuleustysidusdsa PreAladivd TooCle€ys g GEQID NO:--

o T O ) B P L Ty T ESP R B Bl QA

5 Gl€ys BroSER By NOot;vMI-36 ) don Sei Ser AsbiiaT Gys €y Glu Leu Cys

o Ch AR A B TR (R S msalb B steiee
Vahusthe fecHiciasindCddd é¢haagdstmrodu2&ingé tBd pébtidss daa chgate

e ufarlo{re rrr%n%gac' n. tg%(reopse%rgg buffer) at a flow rate

Figure 1b shows the total ion chromatograph profile of synthetically manufactured
MD-1100. Figure 1c shows the total ion chromatograph profile of the control blank
sample. There is one major peak present in the MD-1100 sample that is not also
present in the control sample. Quantitative analysis suggests the MD-1100 is >98%

pure.
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of 20 mM/mn. The colum was washed with 100 m of 8%

met hanol, 0.1% TFA and devel oped with a gradient (300

m) of 24 to 48% nmethanol, 0.1% TFA, collecting 5 10

m fractions. Fractions containing peptide were pool ed

and the solvent was renoved by rotary evaporation.

The peptides were dissolved in 0.1 %FA and -

| yophilized. The NMD-915 peptide and MW 416776 pepti de

fExample As Agkyationnf|he agesipalsG arid seceptor by vaniant ST peptide

LﬁMSS @#}H 4 S revealed that MD-915 is nore honbgeneous

t han ’filg 416776 (see Figure 1 a; note that MD 915

peptl de exhibits fewer peaks (Panel B) than MW 416776

Rr ratlqn etlc. vari

pep ? clxhtg)o}hlvg5 91? &\4][919 66}%‘51’%%%%{]?'?%86 geaﬁ{“?a es V\g?stémﬁ Ge-C

d&eeptcsra{rdswssey@ﬂhmm a'fses:y dmyplayiag theelisdibamap eglbn ccinoma cell line
heS| 0. .Varyi i.el ds_ of tid wer e

cistran TR CHA oDt R By F B s W Brown

SttohRSdnsy mTi'H-Jﬁ'ell tileurd Plbtes FetBtal 16 Mmixthd of HemaFsI2NPedium and

or der of yleld wer e: % Ju Tyr Asn Pro

APulbesre’stRpdifipd Eeglds rp@%me MEM), N@Plemmdl%ﬂﬁ 70 Totgl caffo,

yé&&ﬂmdwfe@@a@eﬁvéﬁ%gas@%@%&é@ Pro Ala Cys Thr

Gy Cys Tyr (SEQ 16774); Asn Ser Ser Asn

- Tyr Cys Cys Qu Tyr Cys Cys Asn Pro Ala Cys Thr

%ﬁe% %o%fayé@ %@E kpc%m 24—wMi)' Rs%é ngeréaél Qsh@%/[m@%ﬁntﬁ%r}nllwell

CIPMENY thélSE@lba&dl\mW Qo 4(1&17117 8)ith 0B \DMEY contdmisg fl naM
ngglfcdtgllmg aan thi ea(il]gejl\ﬁs an%%ﬁc | nf'lreé)(r%uF gﬁ(%saflorhtlesterase inhibitor.

'p'rreqm peitides (soal) werg/ther addad ahdissubidnel ﬁ)DB(Bimnutds at 37°C. The

chr mat ogr a f|Ie S i cal nuf act ur

Ot S o thegFastian P s samatetst b R ARGIHSE % g cold
po efmll cffoqE\I HOE Tievamples gueftrﬂeld srgigp fez. ZOPMﬁtﬁs arsdl tﬁdﬁ:e ,
maj pea esent the MD-1100 sanpl e .t
af OIﬁEFFé% Qﬁi"“#sdls{nﬁé P SF M %ng'%lﬁ'é ?th‘? ‘fﬂ?g samples
a%feyzﬁéﬁ%eﬁid% #50.5mf Jﬁh&?ﬁﬂt@ U fSproRdde infke ©a CHtinidal

Exanpl e Activation of the intestinal GC C receptor

b{ryelic GMPEA Iat(Gaemen Ghemigaly Aur Askar; Mile Crishic GME vay of
MgieSshred ﬂ}’\ﬁﬁ@&zgﬁmg&lg grom&ésqglﬂmd Atk 8 %ﬁaﬁ Bfemical Cyclic

i ntesti receptor was assessed an assay
e ¥iAkkitt he T84 human col on carcinoma cell |ine

Figure 2 shows the activity of chemically synthesized peptide variants in this GC-C
receptor activity assay. In this assay, MM-416776 and two different MD-1100
peptides (MD-1100(a) and MD-1100(b), synthesized by two different m.ethods) had
activity comparable to MM-416776. MD-915 and MM-416776 peptide were
chemically synthesized in a manner identical to that of MD-1100(b).

Example 3: MD-915 and MM-416776 increase intestinal transit in mice

In order to determine whether the peptides increase the rate of gastrointestinal transit,

the peptides and controls were tested using a murine gastrointestinal transit (GIT)
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10 (Anerican Type Culture Coll ection (Bethesda, M.).
For the assays cells were grown to confluency in
24-well culture plates with a 1:1 m xture of Hamls F12
medi um and Dul becco' s nodifi ed Eagl e's nedi um ( DVEM) ,
suppl enented with 5%fetal calf serumand were used
at between passages 54 and 60. 15 Briefly nonol ayers
of T84 cells in 24-well pl ates_ were_washed tw ce MA%F
*h

wssay/QWiopp et ahwrfoctionaid Ipppatin £ 42 Al 93P Ip Brs asgashFhereq

Quifien n vRYERMIG HRLAIBE HOthd giMoirSARMIALITE hitvinkasbdioNBice
(I'BM a cyclic nucleotide pho%Phodlesterase i nhi bitor.

Tdist the @gminikiti¢sofy tpstwempounse T hediriarce way sledduishe ehprgog} is
3 th
B b ofthestlles e PSR FRRU R LAY [ 12

cold 20 0.5 m of 0.IN HCl. The sanpl es were held on

f 0 m nut d.th d d
PGty et oS P 0Seb e 4 P UB af oot o Bt
S@Pp&Ride w&ubmﬂﬁpem% ptiBesOyv&eBrallf a&:hihﬁdﬁéiéd & 1pgfideer
provided in the emcal  Cyclic GW ElIA kit

(‘oag/kapf mntide leéaufferﬁ(ﬁﬂmh@ (N:E PHW5)@@F1P'@S PNpre heing given an oral
”ﬁéé ga ] mvﬁk&%s&@uﬂ& mz@s %@éy r@&uepﬁxhdewe in

Chem cal clic kit. Figure 2
sadmxelstetwel bafer anly Yefere bemeral‘@alal @@s«sgxﬁﬂﬁ@gieé é‘@rtp@ptﬁftfé 15

t { |
B o 0 R S S by SR B o
pwmsldfheez:te(dl\/mh& 104 (engtiaofithe/Dicstih OS] asshdisteniezmatelod from

diffe t .met hods) had 30 a IVI arable to
MR appoilo T iR ke el ob Kb SRR B8 kSiulePare
Ctippdssadl ds YheSpefHehlaﬁTtHeelﬂtail [engﬂlr‘(iflﬂmantestdﬁlﬁalveladl by thetcharcoal
of "M)-1100(b). nmpl.e 3: MD-915 and M 416776
i Fepte Adlaresuls é%etfPRPé‘Ied?? thg @y eragmofniOcmics % sypdasd dmatwn A
| @&rﬁﬁaﬁk&ﬁom&aﬁcemeew&% tﬂé%ﬁaﬂc&ﬁ HE@2En theenit &fr&at&df with
gastrointestinal transit,” 35 the peptides and

cpeptide Versupethemice sreated wsthrvghlaler@me iieas gerdarmed weiag aiShdent’s t

T SRR b s i R

V\bﬂl@ﬂatcxhub‘utgaa tweoesiideldyl-Vess asslumzr@imequatl Mmances
gastrointestinal tract is admnistered to mce after
the adm nistration of a test conpound. The di stance

t naval l&cbebxymtmgne Ra e odl-tise STrpe;mde vanmhﬁ7éﬁ,|c(8égmedlda'$h

@F@Ceﬁﬁﬁf Pl P Riai L iiiog MIF 4760 9% zetieri .1

@p&&fedtfcsreasmmﬁs anMgbhisPRPihe d€rohirtietdptd?| SHT4,

bu fe? The, des. wer al | m ni st er ed
ggyckqjse gastroin est?n transit rate ?n tglrs moc%l. 6ﬁgure 4a shows the I'eSl:lllt ofa

study demonstrating that intestinal transit rate increases with an increasing dosage of
either recombinantly synthesized MM-416776 or MD-915. Figure 4b shows the
results of a study demonstrating both chemically synthesized MM-416776 or MD-
1100 peptide increase intestinal transit rates more than either Tris buffer alone or an

equivalent dose of Zelnorm®.

The identical experiment was performed to determine if MD-1100 is effectivein a -

chronic dosing treatment regimen. Briefly, 8 week old CD1 female mice are dosed
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1nmg/ kg of peptide in buffer (20mMM Tris pH 7.5) 7

m nutes before being given an oral dose of 5%
Activated Carbon (Al drich 242276-250G . Control mce
were admnistered buffer only before being given a
dose of Activated Carbon. After 15 15 mnutes, the

‘mce were sacrificed and their intestines fromthe

stomach to the cecum were dissected. The total |ength

ofrajly angerf: day foryedays Wik eitherMPhid 08i(Q Péme/kse or B:2bingle i imM
tRgs § ﬁ@rmfwvéh@ éé %?n@@érﬁ\??hs gﬁom Engsasly ¢ ‘%%Ig‘%say is

each” ani expresse

pegrénamed tdhnmdaétqtbataboveeqxgcm 200ut bfcn 10% elsatrcm salutiona$ ed

b har uI t orted as .
%ﬂxg\%ée?%dg elg %ﬁre 46 sﬁrcl%ésé the Igs ults tuodéz 'i;%rg cﬁemlcally

csymmsuzedamt 100he Zdlmhﬁ@caee éﬂ’@ﬂeé ich rhyuste Igestfdﬂraést@almonhty
bet ween t he e tr ed p e versus th

C RSB G R e G T ot TEFBnats o1 g by S with
Sﬁdmddadtismg (I daj)est and a statistically significant

di fference was consi dered for P<0.05. P-values are

cal cul ated using a two-sided T-Test assuni ng unegua
vari ances. 25 As can be seen in Figure 3a, b,
vvild-t?/pe ST peptide (MM 416776, (Sigma-Aldrich, St
L BzampleioMID-915 peptidy) andslwnﬁéﬂ%awepydmcmmmmm

ng/ kg), a drug approved
for;%%glﬁﬁ g gr%%il(%fgyf)or t he serotonin receptor
5HT4 i ncrease gastrointestinal transit rate in this
ur e
AT TIohe s g MO g it oY s RyaPed bepse arinal
Wsdctetian usmga aﬂlmgmdﬁ&bag@iebf)f idfdstinal Bedfetion. In this model a test
reconbi ..synt hesi MM 416776 or I\/D915 Fi qure
SRR S i) ¢ SicbRgmie da) SrQrOshrA AgalAN, Afer
cthe miicadrk yacsfﬁaédg €t gastebilditihbh 6tfath fiom tPstomhEtoRRPdechla is
mcreaaf intestinal trgnsit rates nore than either
f

THSSRE (188 "k TSI Rin oo \As MEH2S desomiteare weighed and the

Z£dib OF Btk Jo cariassWEightds Bliéiakd. ©XABE HMBNE aMRe ol@@f&féfc%d
to determne if MD-1100 is effective in a chronic

dessichige thebtee fesheompayndrinereasgsiintpstinal woigden: BigareGpshows a
[ 86l EpBAE Sudle ForlRE 4? '&{@i«y P58 i 3
days rvvl th et he? %88 85%)6 g41§r ﬁﬁ.@g@ﬁ%&i%&e 5b
zshfms dPse respopsecUBye ﬁor the MID€1|180 penside inf R Qvubdali Theskidata show
(a8 sl Bt WAL
s d)lQﬂ)tpepmdel ipcreasd mtmtmtabseaﬂtxoﬂ:l Wcﬁffeébotﬁmnmasrmuhﬁ&d.
of, a ud emunst r I nt hesi zed
v Tt ¥ SERRARI oy el 10t PO ooy e e
gmtanon it mmmcml Mgﬁrle|6htshfov050a @638 2a5pbifke RuBB Ferth€redeibiRsht
4¥6';7% peptide cYesgnbeg l?ovreeagg lﬂgesregc{gbus)gn?% S9I1gl gepkg%c/ie des(cj:nbed
above. As can be seen from Figure 6a, both peptides increase intestinal secretion in
this model. Similarly figure 6b shows a dose response curve for chemically
synthesized MD-915, MD-1100 and MM-416776 as well as wild-type ST peptide
(purchased from Sigma-Aldrich, St Louis, MO).
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acute dosing (1 day). Exanple 4: MD-915 peptide and

MW 416776 peptide increase intestinal 15 secretion in

suckling mce (SuM assay) MW416776 peptide and

MD- 915 were tested for their ability to increase

intestinal secretion using a suckling nouse nodel of

i nt.estinal secretion. In this nodel a test conpound

i.S adn1n|stered to suckllng mce that are between 7
fyResalgesip annng 28 the mce are sacrificed, the

gastr0|ntest|nal tract fromthe stomach to the cecum

I3 e?deﬁéiﬁﬁbﬁt@ cologsttas dﬁstenibﬁlsrc%imﬁdiﬁnb SRORISIBS AR may be
¥p he guts are weighed and the ratio of guts to

dﬁ?@ﬁ@ble\ﬁeﬂ GRmzjog sygplem pal. Bpth mﬂ@nmatpnbmﬂgwawwlmatory
Oan@rﬁal H8HelsCH Visc Hﬁf‘geglg % thsl!Eﬁm&?ﬁ'{Ive%géH)&&Q@ged to

i ncreases Intestindl secretion. Figure 5a sho
dioxestigats preffscion rcvmpmmds v vigcerglpairST [B8pt i de

(MW 416776) in this nodel. Figure 5b 25 shows dose
response curve for the MD-1100 peptide in this nodel.

These Iddtrmitsibenzentsniphomic lacid  YINBSBindpext rectal alipdyridme del
from TDT, Inc. V@st Chester, PA) and. the MD 1100

e O fect
Do e PRE £20200) B e RESLSLRD s e o i ine
Finfpated nﬁxapz_ﬁeﬂoﬁﬂillly((ﬂ’» aad ar@stAetimpd by ittt@misadir adatiieasieon of 100
i nt esti .secreti.on. in this nodel. Fiqgure 63 s a.
B ot Bt ARt SRS OO SR D I et i
PdRnbEe vikes il anel Ry driaedimulite 6EEOMcaRA] 2 MPHdblly from
pepti de_ described ,6above. As can be, seen from Fi

6B wiRle Hins, ki fere ends Al Flegutes meBuNIsTioR Zebet Be PRRK 4t he neck
t fHaSproested b¥1§bmsdu§tﬁbé’atfabﬁﬂdrt8 RN %n%ug@%gpﬁll%o ape

curve for emcally synthesized MD 91
MISFord@ey B eresstarkerl |5 days afier aurggryeElsqtripal getivity of @bdnmeinel stripted

f ﬁlﬁ&‘le%v%c&haf Wik o §Ec&o@H& haldEhph égcmw M1€ar, Paris,
%fera gesi a ani mal nodel persenS|t|V| y t
anee) using a ghot ems p@nﬁtans(odﬁmhtq nempwe lognfrequanatsignels (<3
gﬁ?%nay be responsible for the major synptom of pain.
1" inflammatory and non-inflamatory ani mal nodel s

_ of vi scer al hyperalgesia to di stensi on have been

egtto éal te the. effect f co 9

FEERRRSy el e Eeuplm e RRR GRS PR

a&inglm{sm hdiRL FR b1 {n@aﬁuﬁiauah.l PR¥BRI(80 FREEH in 0.3 ml 50 %
ethanol) was administered intrarectally throﬁgh a silicone rubber catheter introduced
at 3 cm from the anus under light diethyl-ether anesthesia, as described (Morteau et
al. 1994 Dig Dis Sci 39:1239). Following TNBS administration, rats were placed in
plastic tunnels where they were severely limited in mobility for several days before
colorectal distension (CRD). Experimental compound was administered one hour

before CRD which was performed by insertion into the rectum, at 1 cm of the anus, a

- 4 cm long balloon made from a latex condom (Gue et al, 1997 Neurogastroenterol.

Morzil. 9:271). The balloon was fixed on a rigid catheter taken from an embolectomy
probe (Fogarty). The catheter attached balloon was fixed at the base of the tail. The
balloon, connected to a barostat, was inflated progressively by step of 15 mmHg, from
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Mal e Wstar rats (220-250 g) were prenedicated wth
0.5 ng/ kg of acepronazine injected intraperitoneally
(I1P) and anesthetized by intramuscul ar adm nistration
of 100 ng/kg of ketam ne. Pairs of nichrome wire

el ectrodes (60 cmin length and 80 min 15 di aneter)
were inplanted in the striated nuscle of the abdonen,
2 cmlaterally from the white line. The free ends of

81t 60 myeide, oprlr dereofindiation lastiae & mipHiyalyghon offrethlesendlévity, as
E{%%xﬁ‘écpﬂ g ies yg&f&ﬁeé biford 4 %ﬁ@t AghedyL f&u%% eta

ect romyogr aphi recordings were starte
dreilatint o TNRS. gery.  El ectrical activity of abdom naI
striated nuscle mas recorded with an
el ect roencephal ogr aph machine (Mni VII1, Avar,
Rae nsmberbflspikeberkts titk ored8psiond aidofitnat Gcitﬁﬂaaﬁﬁns (v&&s 03

HoCchiph e TR Geinll SEEgHenel SRSl of BhomlE

CohthictibRea 2eaesmish Iéhﬂiéld‘és@é‘-ffé‘i:ts(ra\dﬁgﬂshléﬁ&as a&mrﬁiea b ”a%ﬂe

to induce rectal inflanmmation. TNB

2y spalysis of wrigased ANGYA) allawed BY éP‘é’ﬂ'&lP%(Sf“ﬂe@g?fdPWeﬁ tests)

taﬂmggégﬂanaﬁahys%%mﬁs@ﬁ%? pioplifigt er introduced at 3 cm
fromthe anus under | di et hyl -et her anesthesia, as

demiee ¥ bw%thbres'éwf expenment DOYclEVEp- bl 09 ag¥it3gasiaralyyed in

S
SR LRMS UOoMRERRAT, Sighidcal lreal 1Bl ol Bbile bl
wbixrved: ay 0f3qre/lepandr3ale/ k- bEI 00 ﬂl-hesecreéubts deharstrate that MD-

iLstensi on (CRD). ri mental.. ound.was
T8 RGeS Patr ottt i CRBP  Feag model
performed by insertion into the rectum at 1 cmof the
anus, a_ 4 cn1|ono baIIoon nade froma | atex condom
(Gue &k SHE 1ged Kperalgesiamod Motil. 9:27 1).
The bal | oon was flxed on a rlgld cat heter taken from
Mhale WietaER At (300-230 @ &re (In@@ANY YhpladtBEwRR hitBioaie wilré @ediRdes
bal l pon_was fixed at the base of the tail. The

Bafm BeANESRAd Eep days Rosh syrgicalimplaptation, prartial gegtraint stress
RPRSY, eS5rivethdd f¥esiBBd B Whliaf¥ldoal, for &m ncﬂés W Ridnts £Q1.

each step of inflation [asting 5 Eval uati on

ﬁg'é? Slestenteenient Ga ) Brgly, ﬁ@%@g@s@@nwhwlﬂvﬁbyl -ether, the
Hﬁfe@lﬂfuﬁﬁ%ﬁs ?ﬁe? F&el{n]bs%ng@li/&a01éﬁlglﬁéxg§r¥n%g£ﬂnl %ng harness

rectal 1ns ation of TNBS e nu r of sp
todi pepes tape 4o resivict, duinonprevens badimeyement dienirakbthrmrstresias

A E D0 . B8, LGBl e

-

_ese&siamathecammnis dré edmlinseraf tbﬂabmpbmichdrlvemshl Thirtyaminutes to

er of variance A
RGP riten s Spraipto, e B alterSiod Prashinad s Poubiplit %
descnbed above for the TNBS model with barostat at pressures of 15, 30, 45 and

60mm Hg. Statistical analysis on the number of bursts is determined and analyzed as
in the TNBS model above. )

" Phenylbenzoquinone-induced writhing model

The PBQ-induced writhing model can be used to assess pain control activity of the

peptides and GC-C receptor agonists of the invention. This model is described by -
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~i npl ant ed ni chrom& Wi ré. electraod

...my]@g@z@gmnqm@@@ solygen (12uy glia) is |1mjp¢tghb)amhglpﬂntonea1 route
L e ey

and regression analysis for ED50 if appropriate.
Figure 7 shows the results of experiment in which
MD-1100 activity was analyzed in 15. the TNBS

col orectal nodel. Significant decreases in abdomi nal
response are observed at 0.3 g/kg and 3 49/ kg

MD- 1100. These results denonstrate that MD- 1100
reduces paln associated with colorectal distension in

t Ricgmun shal. (Hsddiroc. Roc dixpeBio. Med S8 oh(Aer Brigs foge bour afier
”Qﬂ?hos?r% VMEJ @teWc%ﬁ@Bm@%% Q%ng%Sglog}u:ﬁro? vellEigl &ﬂi} y -

as 1 n

ethedIO“ mih98 mmq mctien, ahd gan Beb lfe]cb)mteBbete/Eéxythe aa’hi ed 40

| heS| it f or eshou

e RAHEhER i ol BB in Rrovife B S oo The
C feg ity tird) gk pica b dties She2funiier pAfIRtche ARl Withings théa@ts SEM) and the
notﬁg;eve?t bod ?ﬁéenents ggﬁ%rol sham st ress
aRTTREaEe Qf KarighoR of HEEPIEPNE pld grigplsted fropythe iean value of
MR WeRigleRRARE @rdupe TRB diafétichhEalftancS &Sl foferéd%@s between the
animal s are adm ni stered test- cquound or vehicle.

THE3ed/2avRfARE SherqontrelEoyis detgfrpined DREDuwRRl! ctest yaing thee

Kk
TR\ Shopy QREcl 3 Re LBEIRS, S50 deBg S
18oftgge. 45 and 30 60nm Hg. Statistical analysis on t he
nunber of bursts is determ ned and anal yzed as in the
TNBS nodel above. Phenyl benzoqui none-i nduced writhing
nﬁ@res Bh endBGhondtbe effechwor difffleregt dusetedf MBIFD 15 @nd 360+ 100 in the

ROk e e TSR 5 Rl HsaRnEREalss e

dedth lknb)\eni ph;t contrbd aEtleBJyegmm;dd ed tha bosﬂﬁxﬂ%ﬁtr&lﬁﬂ the 509

S Brisa B s s wmgbihee Bt Y510 eRadw) nd
lTM]Dh'l(D@(Z‘ng‘/ﬁE usé coeraQ&%o BOemdIDeREsl Ui, 338 BeeffiEdR(at the

sol utign. S |%Lected by intraperitonea

r Bighest dPSﬁtt%stetdrbés ﬁ’éﬂ é%en obrervef feparltipic atherepmpaunds fepch as
wsitrhd oﬁirsﬁ)Pfe%@ kg Rhithy R69yk. h’?he'sxteEhI{sQ)f tﬂl@ﬁu&l}ﬁ)ﬁg%est that both

m nut e ter I nj ection, and can al so be coun

b MRREER and D3 ban@amwwcmvnpﬁmmm visearoknain mpris!
Qo Hfl RARinUofid e B Yl calihnel i ¢ assessment

results are expresse t e nunber of stretches
and writhings (nean f SEM and the percentage of

Vﬁ:&i“%i&n -ltlbﬁ LS &SRS, thr eshol d cal culated from
t hé mean "va of

To determine the affinity of MID-1100 for GC-C receptors found in rat intestinal
mucosa, a competition binding assay was performed using rate intestinal epithelial
cells. Epithelial cells from the small intestine of rats wete obtained as described by
Kessler et al. (J. Biol. Chem. 245: 5281-5288 (1970)). Briefly, animals were
sacrificed and their abdominal cavities exposed. The émall intestine was rinsed with
300 ml ice cold saline or PBS. 10 cm of the small intestine measured at 10 cm from

the pylorus was removed and cut into 1 inch segments. Intestinal mucosa was
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the vehicle-treated group. The statistical
significance of any differences between the treated
groups and the control group is determ ned by a
Dunnett's test using the 15 residual variance after a
one-way anal ysis of variance (P< 0.05) using SignmaStat
Software.” Figures 8a and 8b show the effect of '
di fferept doses of MD-915 and 1100 i.n the PBQ
mwﬁﬁgma&ealytesw&a@ﬁ%wwr tKEER D195 9 Beratilm @2 P-

‘andio-pipbtte AP Rt alpiiBlial &dis WekdpIkara w2 PzﬁiP‘BSCaQHEg)Q{ted up

activity, was used as the positive control int o
adrlpwngyighi § 0 aivette omkeiagispesnsionef ¢l nfteip pancentration in

| ggﬁ/é%ebg&léﬂ%sg%ag%gg e e il iR B (AP A0 Po: Das-

ose e control. Loss o
ef§4dae§).at the highest dose tested has al so been
observed for multiple other conmpounds (such as 5HT-3
antagoni sts) tested in sim|l|ar assays. The results of
t Al comprtitiby ndigesskayt Wast pebfotnhe Amsddb1othe Mmedind of/GiabA€ln et al.

b (on tEGas Cocte | mtbis v :

PSSP G h b o e bR B B

R e, 1 ADoK S
0 determne e arrtinig 0 -

r éQep? HECLRls 7Y spspepsien Pﬁ)‘/i?de@f’% A4 ek g?&l—W-MW 76 (42.8

C B Enl i e bobe At tRBS B8 copatilRE MR lﬂiﬁgﬁomit@ @060]?61@). The

intestinal epithelial «cellS. Epithe cells from
t FextaeeTas incypased atryeom femneralgdorel havr.AnA dhe razctige stepned &y

b . I >210) :
gy B S Sl IS B 08, RO v
awitd himidte-eald PBS @nd sadprastivity Waseneaswrkd. FigeeSt shoevsiees the Kd

balb i siedty Wisancu _
P IRE-0 B et Reeldls Mk 36 Bode B8 prb bl SR bl

pyddoractivitydmppahn eech sampleqB) compayedi toi the fadivectivitytretained in a

| R e G 8RB i Smadontgof Slabtele ! i Bl Topsior 205

p @482-3408 )asbderftedthattBOR d fordail d-B/pt SI.peptideds tHiNskme assay was

~epithelial cells were placed in 2 ml PBS and pipetted

uﬁl Md down with a 5 nl pipette to nake a suspension
of cells. Protein. concentration in the suspension
was measured using the Bradford nethod (Anal. Bi ochem
7 Example 6: Pharmacokingfic praperiiectf MPri100on bi ndi ng assay
was perfornmed based on the nmethod of G annella et al.
(Am J. Physiol. 245: (492- A98) bet ween CL125I] '

| dostudy themharmszgigneticg of MD-1100, absorbability studies in mice were

performed by administering MD-1100 intravaneously via tail vein injection or orally

. by gavage to 8-week-old CD1 mice. Serum was collected from the animals at various

time points and tested for the presenée of MD-1100 using a competitive enzyme-
linked immunoabsorbent assay (Oxoid, ST EIA kit, Cat#TD0700). The assay utilized
monoclonal antibodies against ST peptide (antibodies are provided in the Oxoid kit)
and synthetically manufactured MD-1100. Figure 10a show absorption data for
intravenously and orally administered MD-1100 as detected by the ELISA assay.
MD-1100 appears to be minimally systemically absorbed and is < 2.2% bioavailable.
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1100. The assay m xture contained: 0.5 m of DME with

20 MM HEPES-KOH pH 7.0, 0.9 ng of the cell suspension -
listed above, 21.4 frnol [1251]-MwW 416776 (42.8 15 pM,
and different concentrations of conpetitor MD 1100
(0.01 to 1000 nM. The mxture was incubated at room
tenperature for 1 hour, and the reaction stopped by

aplyln t he mxtur to ass-fi filters |

%oavaﬂaeﬂw i r@w%Lw@%ﬁfﬁSsaﬁw thapELISAgwas
F’ﬁéd angLtdANITRAEd0. Whinmw@&umeﬁgiﬂ&%r&w@d %oﬁﬂﬂ%hole
that the Kd for MD-1100 in this assay is

O/EPBbOﬁ axpoird apbeanint @gc@ @pn iRt eg g O omto an inine solid

2t ¢Sph§ SRaA Xblssﬂﬂﬁ '2%@01&&?&% )?95151% direct
e raloact y ret contro
ncmmertt)jwrthnqb ﬁtl’thbnpronBﬂ)lg ’Gmsanmld en e SEE col(umlmwal; washed

s e e i e SR DR T

E@m@lﬁxcﬁ colﬁhﬁfﬁ&@&kﬂaﬁ&tsﬂ@tcn tapplatdselse Sl:fE ddDurdd Glanfibverted

udy hepar tlc of 1100, sorhabj | it
et opie ‘5@0 55} Wﬁ&&#@?@iﬂﬁ ‘g‘m d1x
MEbrdh§ Orhie @irﬁﬁw e @lhifeh)fro\zﬂ the taﬁmyueae bdluﬂnﬁ]vﬁlﬁtal reﬂsrwphase
oral |y %Fgavage to 8-week-old CD1 mce,

csqafh@@&@@ Ip Bhast He 19 MM amsnopium hydraxide WHZ!%‘}?&F H?%se B:
ANl e R dnfud hmlwﬁ%@%%e@&maﬁéﬁ@%tﬁmoﬁ 20% B for the

conpetltlve enZyme- |ink i mmunoabsor bent assay

( fysbB eninwgss tEmammg t@&ﬁ%@%d)mmmé helding foy 2 jmup.z alfjat a
”ﬁa&%t%%égmnﬂgﬁ' PER r;stshé gﬁue% Bhd i gjes

are provid e OXol etica
meonditaons af 2&Rried. MDgupe elll&zi fsimtheabdmmqai ccdumnl at 45

ek e S G

Nther gepdtdty) >4 §2 (+d rohargk ktptep Dapedne dobzgd = 30V c@lligiom = 20 eV; parent

oS SRon S T bt i A TRl o e et dsbhment

Usedpborise was t@fertddintblddcentraiidd lﬂh'ds}ﬁy cORpatBos ¥ |a8Gnded Qurve
extracted fromthe whole blood of expased aaﬁnq?ont r ol

neiBs kegyanamenisaf shericalbctypihesiaesyP- Wé’f@ﬁm fireted in
Saldugeseaﬂﬁﬁﬁn mE%ﬁﬁé%@BedﬁﬁDE) colum (Waters Qasis HLB
25mm col um, 0O x 15mm direct connect) w thout
further proceSS| ng The sanpl e on the SPE col um vvas

Wi t dH20

i ob png, pheSimnh B B3 ng SR BRI (cPsg!

Cc Gét‘dd‘,t'ed b Lo mahs/&sswl\mh 100 Qipﬁﬁis aﬁml&xlyhxﬁmls%y;mdtwﬁmuy
in an inverte onto the ana ytlca colum
(Pt BT T8 11 BBl c ol umm, 21 x
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- 20mm) . The sanple was eluted fromthe anal yti cal

columm with a reverse phase gradient (Mbile Phase A
10 mM anmoni um hydroxi de in dH2O, Mbbil e Phase B: 15

10 mM anmoni um hydroxi de in 80% acetonitrile and 20%
met hanol; 20% B for the first 3 mnutes then ranping
to 95% B over 4 mn. and holding for 2 mn., all at a

flowrate of 0.4 mbk/mn.). At 9.1 mnutes, the
tides and G6-G mqebt&rago@@t&jltlons of 2098

fﬁ@%ﬁ@&%&@é&s@& g&ﬂmfs Jlsﬁfaérp %ﬁ@wég aaa'a &Rl ap{(ﬁvgntion

det ect triple-quadr
nas prefyyatd iy ndmimisteyed dvblly, e £64s & %l@,(geh ipaste slustyali@lid; bo®der or

S b P i SO b B Hi

 Ogneghl £1d HueRodatts.| The pepadéaaanatag&mﬁecmalcb adinis§tenedeith other

AT S SR AL TP P B BRI SN
Oiu pReEh %eht‘é saohisasthdad-Mecepld @g &ﬁﬁ@ﬁ{ﬁds) afdiproton pén5np

In ecte nouse serum usi ng the sane rocedure

tersiBBIsb hBvepeplides apd pgoRisteqan alsp pe Pﬁtrn@rﬁépr%ﬂ By 1egtal
g@&lﬁb&_ﬁ? %&mt @F’dlscg'&%r? Sﬁﬁtﬁq ch tesltx'ﬁalttl:ﬂc?such as
m nlna

appears sim

sytslgeemvc hbiryfailuisond berdgraprastac htyp@mpmhy/opbptme aid agonists are

' s and GC-C receptor
Bjreﬁerat{f\-‘é m‘sstere%é{ﬁ&te?&g?%%%%& oi ntestinal disorders,
t ke peptitiestiiescribed hergmrtias be ugkd aldme or nventbimarion with other agents.
eferab adm ni st ered .oral | e. g. a tablet, ..
CEe 5Bl e ZPReS S o it o e it rofigs S or
f edrhipoun@) The Hhaip@sit perside e corapuiad sint beiosalemthy atabhedeo a
bi nders, flavorin agents, and hunectants. .The

pByRtdg descrhett 15@% grs‘lt canchen fyparats agentihat Spadpinistied fpgsther

OWﬂﬁror selﬁexﬂrﬁtﬁ ideQiebdrl herRBlih QichhBRkiidiatherapy.
di sorders inc ud| ng ut not limted to acid

ressl n ents su H st.am ne-2 receptor
5 LBRbEREoR TioRBY “inht HoHBY S PYASISENRE B0l ATy ShspL <8 o
TheptiaeRbdcHssd B’Jﬂé?in 3R Slafzesia Be;ﬂid% @r EsinpAlAd, st 6 v b
rectal suppository. For the treatnent. of disorders

odpraTuipted; and administapdspataleln or by administeEine Heo oBAIsI8eis/E 2
h @ﬁligfe hid1atoR. @ty BEAbARdYS ARt eﬁsto' énc %Eeﬁrbgrrébﬁlbmauon

des and agoni sts are 15 preferab adm ni st er ed

pd:eeanye Far expmpfe, Braidepts canbe fapriaied soggthseandrdminiaterst in
C%&J&Mﬁ%ﬁm@ shgﬁatg %o&nglaaeﬂbbaghhggm kd % et RPhilAEE Sor

For “exanp es can ered toget
winidze mn’a;ma ﬂg@gmblqa'egn therapp ran be administered simultaneously, they

need not be. For example, administration of a first agent (or combination of agents)

can precede administration of a second agent (or combination of agents) by minutes,
hours, days, or weeks. Thus, the two or more agents can be administered within
minutes of each other or within 1, 2, 3, 6, 9, 12, 15, 18, or 24 hours of each other or
within 1, 2, 3,4, 5,6, 7, 8,9, 10, 12, 14 days of each other or within 2, 3, 4, 5, 6, 7, 8,
9, or 10 weeks of each other. In some cases even longer intervals are possible. While
in many cases it is desirable that the two or more agents used in a combination

therapy be present in within the patient’s body at the same time, this need not be so.
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conmpound. The anal gesi c peptide or conmpound can be
covalently attached to a peptide described herein or
it can be a separate agent that is adm nistered
together 20 with or sequentially with a peptide
descri bed herein in a conbination therapy.

Conbi nation therapy can be achi eved by adm ni stering
two or nore agent pepti de descri bed herein

aferbinatontherany v@nﬁésstmfg'ededwo OB PASER ASRINIEERPNS PT G A FoFesof
f ﬁ@ Q‘ge},n?st R84 ANAe 8miRARIe Fore SRR, flagbM X Hd z@ént Y are used in a

sterlng two or nore agents In a S|ng
f mnmmaalonme calﬂ@dxnmﬁm them sesentatly H&W@om’owhpagm more

b
bém g%dl’% e R e{)ge hér}?%‘é%g{ %%é%%\g@nts can

conjunctlon with a separate formul ation contalnlng a
e t.h nts in

DB AR h e Sy inionyn 20 sp P LEL ER by phaimbctioally

Shdrupthie eated of mddiRY. TRREGeyOdn Bé&;omﬁﬁfed WifhITR4tErals that do not
adm nistration of a first agent (or conbi pati on of
aBfefie)an advarsepplicrgig o1 GRTseSIOMARted fraghom W adaknisigied o
( Qz[tleﬁp Mide R&reRbr HedABRNsEd cdNindhdiboRRnts 3@sﬂé§§dﬁt§; coHRNR;

or weeks. Thus, the two or nore agents can
a2hFPTPLiSR BYOmOting pEANES, contielledrslagse agsRts, Q¢ her or Wit hin

1, 2, 3, 6, 9, 12, 15, 18, or 24 hours-of each other

or withinl, 2, 3, 4, 5 6, 7, 8 9, 10, 12, 14 days
obeagehts sitherin theirkiee Homm ¢r,as 3 salticane oe;nbmed &vith agpolymmer $@ch
ngstepzo cgtlc-eg?%olo% agcgs FP&[C?A W‘Palldé%c 2-of cr?y c-&g{s]a.gls ac1f1 @@LGT)
dewmubl.m 3)hpalyglpmlic\mdcm S161783 At®npalylastichcid (LS. 4,767,628);

nat| the be. present Wi.t hi
R aPio s Gl wa iRl PR fomuliitd Syebomplatigns can
EQuéid (t‘@ﬂitplmst thateleB@ragieptideoot anbther dgaiftloveiea petdIOF a fow Gays,
g;m strations_ of ng or nore of _the igents used_in

Y BRENS R58GVER] men g on fhe polyaner, the pifticl gigp pf the

ab@lyﬂl&e @nd e 8ize 6OMKR iMphAQEee, &BESTURD elsdo A9, 0B R0sthiB&M
sequentlallé in any conbi nati on one or nore tines,

o Tefease fopmilions g dessriopxn ER 0469 38Y/AR, WO /34150, US.
Xs5%120%2; v@ng@w%@ssWﬁo@gﬂ@S% #0379 659 'U § 0519 s 1

cah be donbine hat maceutical’ly dccépta le
caslp#.e22, 81 S.rhelf2uihl, Tikus, 192 Pély andl.-Sn 8,44 5,882 . nlmgueh sulstained

g?cﬂ&rsé Al '%ﬁ)%%cle? Bg;%:% fifle 4 Xﬁé&%nhgg&t%%&g&es%f

erw se unwanted-reac nister
pabliymet Orither noaxe smsmimedcrelem dinplasts uambb pagediimthe datee intestine,

ven e nt coatings, absorption pronoting
gt’e hl%%%‘l“?%ﬂ;%g reI ease agents, etc. 15 The agents
either in their free formor as a salt can be conbi ned

\Mﬁw agents caX geadrmngslgered €.g., by intravenous injection, intramuscular
injection, subcutaneous injection, or by other routes. The agents can be administered
orally, e.g., as a tablet, gel, paste, slurry, liquid, pdwder_ or in some other form. Orally
administered compositions can include binders, flavoring agents, and humectants.

The agents can be included in dentifrices or oral washes. Thus, oral formulations can
include abrasives and foaming agents. The agents can also be administered

transdermally or in the form a suppository.
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as polylactic-glycoloic acid (PLGA), _
poly-(l)-lactic-glycolic-tartaric acid (P(1)LGI) (WO
01/ 12233), polyglycolic acid (U S. 3,773,919),

pol ylactic acid (U S. 4,767, 628);

pol y(e-caprol actone) to create a sustained rel ease
formul ation. Such formul ations can 20 be used to
inmplants that rel ease a peptide or anot her agent over
a period of a few days, a few weeks or several nonths

dﬁ&ﬁdgéﬁtmam% 4 fog 4ot ofpase, ot bﬁh@ﬂﬁédl&‘é‘l@l@IaZ@pﬁBletsBlethereof
pol y and the sizée of .the I{;Fl ant (see,

65@12‘@ cmd&sseim‘é pr digRerser BT At LRRS 19 SRISHERI RS e%nher In

' | -Sﬁé&zé%&g thiteEthe Yréparatisfiindidde A{Ee%f{'a’%ﬂl védt e growth of

VO 97F4 085, WD 94/ 587, U. 5,672,659,
UniSrodsgaiss0 T8¢ phurmaceptica fargw suitable for Syecsion om ipgude sterile
u S 5,19

ot Pl A0 S sPpednd Pl el SUCRBR BLORA o
Cdtlg‘hrudﬂﬁﬁvem tah oitioe bthprsolivent m&hqfersaptc(h gmglyce:ﬁh prqp_rylen@glgcol

e e o T T R e

C AlerlRrifightion iof b 6#hek suttalfle mehis. i Nt r avenous i nJ ect| on,
i ntramuscul ar i njection, subcutaneous injection, or
by other routes. The agents can be adm ni stered

08 @itab)e ph8mhceutRl Gdmipdbiti6hs in@6dord4Aas Weth 11 ilVenlon Willlitndrally
powder or in sone other form O.ally adm nistered

cojyda pr 1peHnt ebie peitverqEPRINNR M th anjagespiablrphapaceyical
dgﬂl%epf&%% £ suc rh? a &ﬁﬂst RuEARR sbRtbA) % peed rér@e of final

rce or oral washes. ThUS ora fornmulati ons
c eoncergttipmse Hlepgediap oa dievsiendedise.o b taehnigpes olpreppiation are

%ent ol k%loagnp n&sr&%&gﬁﬁhbg %Sﬁ @Mr%\a&ﬁtl

’ma Supposi ory agent's can ree
aScxdncos (1BtsEditian, Mack Rablhkhing Cappeal ) 13P9él:cept abl e salt
thereof. Solids can be dissolved or dispersed
i mredi ately prior to adm nistration or earlier. In
S Theagehtsdestpibadheasintahé cqnisinpationttherasy dgents uatebespackaged as a kit
preservtlveto reve th rowh of mc anj sims
et Brrnatais froBHEP E Anes SE TR Qe PR POMEELt
| Rt Bieedsh@vidhallyl Or afikle otBultibleAosRf ¢ws 6 dbie@BEntOpackaged

disper5|ons whi ch include, e.g., water, an al cohol, an
o PyoAmBlated i1 eqmbination Thus, prg,erBere SEFRfRFAR g Pregrd Y Fshint

( %orgmner%ﬂﬂ‘%ﬁé &t canpRBYAIBNACIGd &R or moPO4dE8is Y h §6nd container.
gl ycol, "and vegetabl e oi'l s). Pharnmaceutical agents can
b&'hs pentainer oe gomtiginers petpzced within g makqg@mn@rthwc g§SpAn

S ld &Bhf ilURAD SdmihRstratiod So8a I';%r e HBGSHAL 1aC81 can mcludleladdltlonal

ositirons I n accoraance e Invention w
genrgpcaiehly such as syringes or other means for administering the agents as well as

diluents or other means for formulation.

Analgesic Agents
The peptides described herein can be used in combination therapy with an analgesic

agent, e.g., an analgesic compound or an analgesic peptide. The analgesic agent can

optionally be covalently attached to a peptide described herein. Among the useful
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i ncl ude an anmount of the active conpound(s) with an
.accept abl e pharmaceutical diluent or excipient, such
as a sterile aqueous solution, to give a range of

final concentrations, depending on the intended use.
The techni ques of preparation are 'generally well
known in the art, as exenplified by Rem ngton's

Phar maceuti cal 20 Sci ences (18t h Edition, Mack
Pa:nﬂlg@wlaggxtwprdém@anqe@ bb)tkerwélTa@mt@ agtagenisth Eidr trampien

a [
HTS IRl oPT cp RN BRERS, (P2 RBERAEE [Rsigyae
rrﬁidetoaglenmg ,femwt) NKG: k@gptdr mtagcﬂlmtsnﬂm reckptor agonists (e.g.,
a e or, of two

PSR, Ny oot A Eondi. ML ioPorfr aRREShi o tRineppine-
ThetStoninreuptake Al toRQ@TBRY), wanilibid apd eatabanofdl bédpEdr agonists,
cont ai_ne nd the kit ca tlon IIy i ncl ude one oqr

i e Cuatnia TR LR S ot A GeeATvat e Gferatre

cont ainers are placed within a package and the
package can_optionally include adm nistration or

d 6558 thesefulenalaspis peptides re sitprphieirelafed pentides, énsliding those
COBRONEY e SHMB 288 sSile %(?E ans;tQfing: VQHNPR

adm hi stering the agent di‘l uents~o
ofFRQ Ipd¥hs); fYRQHUPMSEQlIBrNO AnHR@éH'NPR\g‘H%Q B Nﬁb );

theraWEﬁ(% ana SI c P@@ ageﬁﬁﬁbeﬁﬂqﬁogm nation

afﬁ@éﬁi@mﬁnm&mwm ajy @l RQESPR (SEQIDIMNO: JhSialorphin-

| | b | hed
ST N e
asﬂisgﬁsa E aiiijeet- enkaplalin, %hlfshed’iﬁ\;ﬁiunbé SrqIeptides tikHre inhibitors of

recept or antagoni sts (for HT3, 5HT4 and 5HT1
r SERIHYTR A5 MY GHRRIEELS ageB‘ﬁN&“&‘ ﬁa@géﬁg sigefhivith the peptides of

( kiraveatibili, a cof tRetlap Pari likked fNHe f)@ﬁiﬁéemﬂ tl).e inNfetioh &C€ Ph o4
ant aagqonl sts, .CCK receptor

| 6%12nt honde Sialoghin mdaeiated peﬁwg'@\%@m@r@m TS Sy Ry 6589,750;

anf. 2o003 78200001 GRE BRPDE/O5ERr353X ot oni n reupt ake

inhibitors (NSRI), vanilloid and cannabanoi d recept or

agom sts, 10 and si al or phin. Anal geS| cs agents in the
Telay cgﬂ use ﬁﬁ@ aﬁc?ié&ﬁisg%% bhe sltéréde&n% Hle%epudes of the

ng t ana ept| es are
s uradenmqmmommr@b’e:d hpqutto d@s)ephdmdfuhh mgentlhn,smg by a covalent

y B 5 bl AR PR B ERIRES, RIS e

l\l@loiqne\/imﬂﬂ?cﬁﬁ&l@adz Beti@unaltrexhimin Rk INRENE, SElQuldBle and

%ﬂ}i@m%%‘%% ‘1[5) “%“1 gn th*’sfrg%%gew& foabe Seeful

to formulate opioid antagonists of this type is a delayed and sustained release

formulation such that initial release of the antagonist is in the mid to distal small
intestine and/or ascending colon. Such antagonists are described in WO 01/32180
A2, Enkephah'n pentapeptide (HOES825; Tyr-D-Lys-Gly-Phe-L—homoserine) is an
agonist of the mu and delta opioid receptors and is thought to be useful for increasing
intestinal motility (Eur. J. Pharm. 219:445, 1992), and this peptide can be used in
conjunction with the peptides of the invention. Also useful is trimebutine which is
thought to bind to mu/delta/kappa opioid‘receptors and activate release of motilin and
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rel ated peptides bind to neprilysin and inhihit -
neprilysin-nmedi ated breakdown of substance P and

Met - enkephal i n. Thus, conpounds or peptides that are
inhibitors of neprilysin are useful anal gesic agents
whi ch can be admi nistered with the peptides of 20 the
invention in a co-therapy or linked to the peptides of
the invention, e.g., by a covalent bond. Sialophin
amgdulete sheadlepssf igektun, ypsoadieecinichoml peptide, RastBataed glucagons.
R
adescribeitie W0 080D TS hﬂa eaeivdabwith of Htked 25thic pegptitdes 0Nthe N

oS R Bk BRSSP S0, B e o

r m@ﬁa{ywxyﬁ&t agiedTreids (Hum-mm@pmmmmgl WEBHP0E9849 A1)
ne %PW nal ozone nal mef ene, cypridi ne, beta

aRusicaEbe Wsfloxonazi ne, naltrindol e, and
nor-blnaltorph|n1ne are thought to be useful in the
treatnent of IBS. It can be useful to fornmul ate

OBYONEE Grietarpbin &t %dimpﬁtdn that agiply stimelating thy e@leaamrf met-
" gﬁﬁi hdid or eq R 35 Gnates(c {&lﬂ Bzgp tCﬁlglng6%Jg?85 c}gk’{ yotorphin

sSe o e antagoni s
soal be usecmvéb or Ingked talthe peptsice nﬂihn egnvention. Such
ant agoni sts are described in WO 01/32180 A2.
Enkephal i n pent apepti de (HOE825;

TXZI}KI}eb%;ﬁclar@gg/mﬁh amgah oxaps eihi froey) amﬁmhmnshagloﬂheitsp@iestafmeﬁﬂ
mu elta_opi oid receptors . a s thou e
EiReicRg s Ak e e M ik GbHAo B pratiES o fvegion
Pharm 219: 445, 1992), and this peptide can be used in

35 conjunction wth the peptides of the invention.
AC8BotEs pertides represeRt Bé"lff:"h glagif @palgesic Reptdgsithat gt ab vplgage

t @ated Cd ehdnAdik em:@,apm?t&s bEAERIRE fecafibks ek Blpfides can be
rel ease of notilin an -53 5 nodul ate the release of

g#sadrwith onJinkedtetthsreptidescof theyavensiept i de, gastrin and
gl ucagons. Kappa opioid receptor agoni sts such as
f edot ozi ne, ketocycl azoci ne, and conpounds descri bed

i RentidealogrdsynndindER Applicaion I830A5 Drcan havesualgesi¢ busivity

Y U opioid
glgée%’?]or% ugédo‘%?kg?rsﬁ%\éggg dhg Bﬁ%t!dgﬁgﬂﬂé Envgn fe nyl oxyl at e,

frakefan1de (H—Tyr-D—Ala Phe(F) Phe- NH2 WO 01/019849

Al ram can b
(GRS LS B RE bR R e tine Mhieean ap | g

t fhfexlbﬁlgmaﬁ@ (e matomee rokt eptpirhids) (tvwoexlsrosmm)a;an ﬁﬂm BEISkdic

e ect&g 62 81 Kyot or.phin can
b &Y, &f@ﬁb%}seﬁi “E'lff’dttﬂ eppebtefeaegthafln‘t%on

i nventi on.
Other useful analgesic agents include 5-HT4 agonists such as tegaserod/zelnorm and
lirexapride. Such agonists are described in: EP1321142 A1, WO 03/053432A1, EP
505322 Al, EP 505322 B1, US 5,510,353, EP 507672 A1, EP 507672 B1, and US
5,273,983.

Calcium channel blockers such as ziconotide and related compounds described in, for
example, EP625162B1, US 5,364,842, US 5,587,454, US 5,824,645, US 5,859,186,
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CCK receptor agonists such as caerulein from -
anphi bi ans and ot her species are useful analgesic
agents that can be used with or linked to the peptides
of the invention. Conotoxin peptides represent a

| arge cl ass of anal gesic peptides that act at voltage
20 gated Ca channel s, NNDA receptors or ni cotinic
receptors. These peptides can be us with or |ink

tgS P1R84, 5%61%@98705 9 WS 6. hipetF6i Wi 932‘&)1@8&1 éiﬁ’alﬂé@%o%ﬁl EP
t4B5BE WA, ﬁf&ﬁ@@blc@*slws%%a%‘;a)sgf 8l *ws/@ 0%@199% c

activity and can be used I'i nked

PR 38 & lpsantteasedwith or bnk.edze th@@l@(pﬁ(ct@s:r&(ﬁth@ nm@tm;)
receptor antagonists, including |oxiglumde and

dexl oxi glum de (the R-isoner of |oxiglumde) (WO

8B arikng Zﬂt}lgms bt e NER b e €|, and MWKt etdpyora(fdr  savidoesensed

th or to t t.ides. of the_ inventio 30.. B
ot ek A0S Rl f5o8 Efcin @ PR breg g Shiied By asptides of
stue hvestidnegaser od/ zel norm and |irexapride. Such
agoni sts are described in: EP1321142 AI, WO
03/ 053432Al, EP 505322 A, EP 505322 BI, US
5Nﬁ3rgec%§t§r fé@?@ﬁghﬁ : pﬁﬁtaﬁx@ Zl%k @Com \Hﬁ)pltant

Cal ci um channel | ockers such

z%%@@ﬁ(&ézqnhca@-é? 2 (HefsnpwoiaiBode d4d) E%UHW argdgelated
cugi SRR e o B DS LB s
62@801@917 AUSWK) QH@ZWG‘U Vi B3sed Wit qt\ﬂmkEFtO 1836n0¢es of the
A‘nggflo 835126 Al, EP 835126 Bl1l, US 5, 795, 864, US
349, US 6,054,429, WD 97/01351 Al, can be used
with or linked to the peptides of the invention.
onists Qf the NK-1, NK-.2,_and

V t -
Bkt ot SysTian no i QY BB PE Al ppgtutent

_[XSAQSﬁ-SyﬁEa)bcgﬂRhMm(Shﬁ)ﬁUSﬁﬁhe\Mbbhmﬁi UKHI9Re95 (PizértIAc)

p tides, of |nv ntion 1 receptor antagonists
ediged with ‘R{e&‘)éé‘e FREFUOLY of opi t ant

ezlopltant (Pflzer Inc.), R-673 (Hoffnmann-La Roche

Lgx% SR- 14033 and related 15 conpounds described in
SSGERION antaggmisty e 3s pgancteys (ST ficBBETbo talngymt and related

2093084 debcriled ﬂ@opélaﬁx%?e%ve?\byowl%% ‘E?%%?M?t&l Ko}

linked to the peptides 0 i nvention. NK-

r Q@'@kﬁs@rA]aMSa@Z)m §12s Wi QW 1 é@?on@&ﬂﬂﬂ&‘l‘itg W@ﬂ’é(ﬂ 9937, and
REG&LCH1. EPLa Chak 3683175, 1996) can be used with or linked to the

peptides of the invention.
Norepinephrine-serotonin reuptake inhibitors such as milnacipran and related
compounds described in WO 03/077897 Al can be used with or linked to the peptides

of the invention.

Vanilloid receptor antagonists such as arvanil and related compounds described in

WO 01/64212 A1l can be used with or linked to the peptides of the invention.
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20 (Sanofi - Synt hel abo), SR-144190 (Sanofi - Synt hel abo)
and UK-290795 (Pfizer Inc) can be used with or |inked
to the peptides of the invention. NK3 receptor

ant agoni sts such as osanetant (Sanofi-Synthel abo),

tal netant and related conpounds described in, for

exanmpl e, WD 02/094187 A2, EP 876347 A, WO 25 97/21680

A, US 6,277,862, WO 98/ 11090 VO 95/ 28418, WO

9Whare deanalgesic ispRsRdceand s covalpmiiy lidkadip a poptids@ascriged herein
}

O RIGREp ARUBRY ol e o 1A BHe kil Gr Bl piETclBdvage

| sifai BVieo msessrumttmsthmpbptai@; the analgasit peplide maly %Qareceded by (if it

und SCr. ({8 sed
o Eh S PSR ARR BT In ool PRLEH G iR Bl
\fmymloh—gzpsnh oraeypeinaileaandessito as hldovarelRaseof tevaanligbsiapptide.
rel at ed conmpounds described in WO 01/64212 Al can be
used with or linked to the peptides of the invention.

3 ad@ifioR toMAbShinR]abAeiRdes Canlafpedic PERidedIRciadé] AspPhe,

covalently linked to a peptide described herein the

r @omeTPRE- b SpEoBIPRiEZ HP“éiSatifh Eplgtean, Jgpron gicpotifseand substance
tpypsin or chynotrypsin cleavage site. \Wen present

w thin the peptide, the anal gesic peptide may be
preceded by (if it 1is at the carboxy term nus) or

f el BUESF Taatbdt 1t 1S at the amino termnus) a

C rypsrnoor trypsin cleavage site that allows

reI ease of the anal gesic peptide. 10 In addition to

al Qr 5] Is Rg’ rt}feg:,llfant/ee OE 853'} t;edu%%d for _F[hal g'nent Qrp;ﬁ%\lfegl gn of cancer,

| i uege
n@reicatic@tdus grcdﬁhsa bgnﬁtasthmmgrowthsz iFonetaimpds, then danslnﬂmbdafmehe

| |W\9‘é‘%flf'¥€hp ’(E) g E}IWQ%E@%QWF%%&O%% F‘ﬁ\?‘érhtl on

OfasgGiffeStinal trdt @aﬂ‘o@f] (hﬁfgfvdﬁceg rcaifde 65 préfcatifefons frbitiss or
growt hs. For can_be used for. the

exa
pﬁné%tmq BAVEES nEFH@r‘FFH%P‘JIYE% PEfagte AAPTES Rl Hing, ovarian,

MBiRRhAS b;&,&ne QR4 SESAAChCRRERY, 1ived es%ﬁég"eﬂ' Al estiéia!
tract cancer, ung cancer, cancer pre-cancer ous

| gPasviReTEa, GRTCIngEA 8 Babpsel “gqllomsﬁ&quemow iBroven-Pearces énqtal

p%&ﬂéma, @hﬂ?c’itttum&o ll@ékﬁclt/[@kel Jzéﬂn Q'nalp&q{oh%fhaﬂ cell lung, oat cell,

pancreat’ic, prostatic, renal, Stonach, adder, Tiver,
egm@mncm@r,tsggqm@mcgm transitional cell, Wa]ker) leukemia (e.g., B—cell

T-cell, HTLYV, acute or chronic lymphocytic, mast cell, myeloid), histiocytonia,
histiocytosis, Hodgkin’s disease, non-Hodgkin’s lymphoma, plasmacytoma,
reticuloendotheliosis, adenoma, adeno-carcinoma, adenofibroma, adenolymphoma,
ameloblastoma, angiokeratoma, angiolymphoid hyperplasia with eosinophilia,
sclerosing angioma, angiomatosis, apudoma, branchionia, malignant carcinoid
syndrome, carcinoid heart disease, carcinosarcoma, cementoma, cholangioma,
cholesteatoma, chondrosarcoma, chondroblastoma, chondrosarcoma, chordoma,
choristoma, craniopharyngioma, chrondromma, cylindroma, cystadenocarcinoma,
cystadenoma, cystosarconia phyllodes, dysgenninoma, ependymoma, Ewing sarcoma,
fibroma, fibrosarcoma, giant cell tumor, ganglioneuroma, glioblastoma,

glomangioma, granulosa cell tumor, gynandroblastoma, hamartoma,
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‘hemangi 0- perj cytoma, heman |%§a cona, Fatona
i

carci noma, carcinoma (e.g., basal cell, basosquanous,
Br own- Pearce, ductal carcinoma, Ehrlich tunor, Krebs,

Merkel cell, small or non-small cell |ung, oat cell

25 papillary, bronchiolar, squanous cell, transitiona
cell, walker), leukema (e.g., B-cell, T -cell, HTLYV,
acute or chronic |ynphocytic, mast ceII myel oi d),

i Sti O.Cérfffﬁ{gb’in%l st oc&ﬁﬁé%é‘ytp ki,tgma, h%h%%&‘l%&rcoma,

rlﬁ:bht@hhla ot emnbs Kiaposi eaiecnﬁameloxagl@ﬂm Jdeamgosamoma,
adenofi brona, _adenol ynphong, .. anel obl ast

e qwe@ra@am Frte PRSI e S SHE T

_el SHRUrhyRna, BRaphEhEsAiioRt; ARELIMEstoRATSNRLEH:ES

ona br anchi oni a, nallgmant carcinoid. syndrone,
cmps@nﬁwmmaemeﬁor@plye@wese HpRasBYDIATIPmAs B EME GRYpSATcOma,

ﬂgicg'ﬁ% W%arco%kﬁﬁﬁ%@ﬁgﬁ’ neﬁlzlﬂxlﬂld aﬁaﬂgﬁﬁﬁa neuroeplthehoma

osar.conm, ordona
chauréfitroms nemoﬁmom@mmyw@nm oethcpmmdcrsmospacoma, papilloma,

d t
R P P iy 2B, RS AE T vome,
Emabkgn@}&ﬁma, Safiol ceb]r mmar, tératormas thecaonel tumyoraartd atledridiseases
t , bl ast : I | ,
o S BT bepie o e O LR TR oma, 56
5 hemangi oendot hel i oma, hemangi oma,

c €h¢ peptidesof theinpeition sanbsed forithedreatmaent PEPLE aPé?ﬁﬁuhﬂ

| RUKRRBRARPRIypb&Y HiAP) Qzﬁlt&sohﬁﬂ@cfmmhﬁt@gﬁ@omé)l tRRpREce d¥iolon

I haugi oma, "~ | hangi omyonma i osar conm,
ng@nxgm b%ﬁ@%mpgg?ﬁlﬁw‘gl @%a caﬁ@%éﬁ%ﬁ @g@a inherited autosomal

#%ﬁgT_nesothellona nyoblastona nmyona,
nyosarco 5 nyxoma, myxosarcomg, neuril enmoma
neurona neur obl ast oma, neuroepitheliong,

#rgeahgénq @pre@&xlﬁr ﬁfof parnggﬁ'%l%sdaﬁcer %%v&ﬂ?and%ét@&% ' growths,

eosar conm, aragang
p ﬂrqupm@s |cambe1usedl unsmhnhmamh ﬂhanapypmﬂemﬂxatm; or chemotherapeutic

1 B Ahitor b AP R A sl ets S sclc T

Waidl6ox5gtdase-D &d&ﬁbxfb@ (‘alitﬁnliéy spicdative cyclldmpgehﬁel-zmmmfs are
transf or ned, tLdes of nve tion can be

u%nP?f’rmt\NQO@Q‘s@aﬁré‘ 15?‘“°B’fpé’?é?f{l?yorﬁ Ce)Fani | i al

“Adenomat ous Pol yposi s ( FAP) (autosonal dom nant

ndrone) that recedes colon cancer, hereditar
%Ihpep %F@k@ POFeEpent of BRsYeRtiop gk pBanmation Thitsetoey g4 be

AL OSANR or i QSRR MHon IHAGERBRer of cGMP-dependent phosphodiesterase or
a selective cyclooxygenase-2 inhibitor for treatment of: organ inflammation, IBD (e.g,
Crohn’s disease, ulcerative colitis), asthma, nephritis, hepatitis, pancreatitis,
bronchitis, cystic fibrosis, ischemic bowel diseases, intestinal inflammations/allergies,
coeliac disease, proctitis, eosnophilic gastroenteritis, mastocytosis, and other

inflammatory disorders.

The peptides can also be used to treat or prevent insulin-related disorders, for

example: II diabetes mellitus, hyperglycemia, obesity, disorders associated with
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20 For treatnent or prevention of cancer,
pre-cancerous grow hs and netastatic growhs, the
pepti des can be used in conbination therapy with

radi ati on or chenot herapeutic agents, an inhibitor of
a cGWwP-dependent phosphodi esterase or a sel ective

cycl ooxygenase-2 inhibitor (a nunber of selective

cycl ooxygenase-2 inhibjtors are 25 described in =
BSR T BRSO B SR St R PR I gl or
REAGIrHR oA EThk P bard Bt TRBA inOhsulif @¥@dirice re@fnent and post-
i nflammati on. Thus, they can be wused alone or in
cuFEicah and BaR-RASt ATESEN AesTa8e IgRSULTASPORSHEHESN t
phosphodi esterase or a selective cycl ooxygenase-2
inhibitor for treatnment of. organ inflammuation, 1BD
(‘Bhegpepti®B c@n bhwsed talproeans of treat taspizatory disorders, insjuding,

as nephr.i ti [ LS, it .

e, PRIk plg ml SR bch Gl BRGL SRy bgerension,

| dhir@sd bisauctionfdf xesvels iand sitedyls cangiireversiltle ebitaeticlissd aswsels

g%ﬁﬁfithﬁ’ eosnophilic gastroenteritis, mastocytosis,
e i nfl ammatory di sorders. 35 The peptides can

al so be used to treat or prevent insulin-related

di sorders, for exanple: Il diabetes nelljtus e

g AR B USSER PP inetioB ShaRRYeY o BRAsBA e slaraen inhipptor

Sefirihled HRRGEThibRoflchE 86 oufd ifUS PhieR NS &, 333338 Rkdbyand

insulin secretion_in cells, or endocrine disorders.

TRegrperated by reffacadsed i n insulin resistance treatnent

and post- surgical and non-post surgery decrease in

i nsulin responsiveness. The peptides can be used to

pElee/peptidesrcan plsabe nsed (30 prevent pr teat:getiapsthy) nephnogathy diabetic

i nhal at.i on nt kl.atj.on and.- nucus secretion disorders,

tﬁﬂ%ﬁﬂﬁaﬁy f%%?%gﬁgé%%f chroni c obstruction of

vessel s and airways, and irreversible obstructions of

vessel and bronchi,. The peptides can. be.used i.n '

c THErRREssGH alfe PRRYIP PRV Sh st Rour Reical e Pisnemple

1Reagohe gk sy, @loverded disoriefs] agprssion, pshehobis ettuies, pdbic attacks,

Patent No. 6,333,354, hereby incorporated. b .

Bt inerh dghanis. EhiroaeiveHSordus Yobgpussesiiention

Ollefidit@hdrofmed, mERRRy 1hes, aRERRESERY NYheytdh@PAtd e used as a

angi opat hy, and edena formati on 20 The pepti des can

af®¥di¥e used to prevent or treat neurol ogica

di sorders, for exanple,

The‘peptides and detectabley labeled peptides can be used as markers to identify,
detect, stage, or diagnosis diseases and conditions of the small intestine, including:
Crohn's disease, colitis, inflammatory bowel disease, tumors, benign tumors, such as
benign stromal tumors, adenoma, angioma, adenomatous (pedunculated and sessile)
polyps, malignant, carcinoid tumors, endocrine cell tumors, lymphoma,
adenocarcinoma, foregut, midgut, and hindgut carcinoma, gastroinstestinal stromal
tumor (GIST), such as leiomyoma, cellular leiomyoma, leiomyoblastoma, and
leiomyosarcoma, gastrointestinal autonomic nerve tumor, malabsorption syndromes,
celiac diseases, diverticulosis, Meckel's diverticulum, colom'c_djverticula, megacolon,

Hirschsprung’s disease, irritable bowel syndrome, mesenteric ischemia, ischemic
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headache, anxiety, novenent disorders, aggression,
psychosi s, seizures, panic attacks, hysteria, sleep
di sorders, depression, schizoaffective disorders,

sl eep apnea, attention deficit syndrones, nenory

| oss, and narcol epsy. They may al so be used as a 25
sedative. The peptides and detectabl ey | abel ed

“peptides can be used as markers to identify, detect,

sta e, or d|a nosi s, di. seases, an con itions Qf t he
gq “g‘ir‘é%t?ll cer, %&W%OS‘SGD eBdSstnaly) ¢ s,
I Rddnacmahahy, Thawe Eyﬂﬁk&ﬁ@%dytrﬂﬁﬁifaﬁmy, BeMig cohtiBibss, and

such as 30 benign stromal tunors, adenonm, angiong,
adkaearhies’s (peduncul ated and sessi | e) pol yps,
mal i gnant, carcinoid tunofs, endocrine cell tunors,

| ynphonma, adenocar ci honma, foregut m dgut, and

h Th@lgmhdmmermug@a@w@pth@t melerwale. g;taldear@psuctqn rﬂtprapeutlc
( go‘l%&ﬂ’e%% e@cséll.L) gé %@GC@%&FHO@ rraé ed Y R8Bsis lesions a.qd

| er onmyobl ast’onms, a I"e1 onyosar c astrorntestin
aspaorﬁmmehs Iging é:etummqal umlt dBigisy hey oan yusdd trteget 18ioactive

| i eases. di.ver e

st S PSRRI sl Y e 186 blpelie o diaguosing or
Hitre stinfgplondttil Analastnsé or local codlatrcml ba)m.ai ang o1 de¢liveenormal copies

BT a0 B SHRSP=OLEPR i B BOTYBRSIE: pol yp syndr ore,

intestinal adenocarcinoma, Liddle syndrone Br ody
pat hy, infanti convul si ans, chor eoat het
'rr%g © PERbidrgie tl?dﬁe‘l)g%%‘?ﬂ H ﬁ%[?@aatl%‘ ?f&%@r“%?%%@? %’Sf‘m“n
(e.g, a diagnostic or therapeutic 10 nolecule) to
target cells bearing the GCC receptor, e.g cystic
|TBF aExtigles eag; %edo\ﬂane R &‘PI?’PIE“%E@I therapy {9 gt i lpﬂ%r ear disorders,

gefié tBaMddi@et disEdSinclhBRY sfRMtoRS o disees@dnORtvertigo,
OaCtlve noi eti es or therapeutlc nnletles to the

heEgiloss, wrpitp.pensationeldiuiersaindhe Paghdp myiniin fluid
tlhggl%s@glsqgltgglgﬁg@y_ met ast asi zed or |ocal colorectal

cancer and to deliver normal copies of the p53 tunor
suppressor gene to the intestinal tract. 15 The

t .
%% ngq@e S Cel Cl%q}sgé % ulﬂg ??rg%mhﬁb]uhctﬁwaﬁ%ﬁ) tiagggdl%:cta}g&g Bociated
usve'dh thhd)ami smdmnmremmbn, rveg. diseaseh of tsielectolyteewmater/ alendiolyte
ear t Iy dj
o S et BB e RS pe
h daiiure) gyiacmmsmn,l hypotension, ilemhosm, afd fephiohe srndromet Ha
e%ﬁdmgﬂ‘ %e%: ganngel tli]ste Itonfafcﬂhgate mmré%ggxo ggn%rso tesgn:l'l Igl%lcf nner

The peptides can be used alone or in combination therapy to treat disorders associated

with bicarbonate secreion, e.g., Cystic Fibrosis.

The peptides can be used alone or in combination therapy to treat disorders associated

with liver cell regeneration.
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The peptides can be used al one or in conbination
therapy to treat. disorders associated wth fluid and
sodiumretention, e.g., diseases of the

‘el ectrolyte-water/electrolyte 25 transpor t system

W thin.the kidney, gut and urogenital system
cohﬁ@%f% Amed IS " failure, hypertension, hypotension,
l'iver cirrhosis, and nephrotic syndrone. In addition
they can be GL kLT Ak j ' r .

. f ﬁﬁgﬁgﬁﬂéﬁgg l:é)tﬁ n%{gﬁ %gioﬁaggi e@%ﬁ&é 8& Xaa; Xaay

i nt esti nal eptides one or In

- comanBid, aai Gyt By Xavs Knedlysci Gondées Bascotaat @ths X0is

Wi bi car hpnate secreign, .e. ., i c Fi byosis, The
peé{]"iaﬂe SBaN fﬁé"?ﬁ“ﬂl%%e%rﬁ T Xc%ozns%?aﬁ 3‘?‘?“0 2% e élpé;er Ser
t 0 Ashayt ols FOssitey & XeasHead, Haag Xawdis missinger cel |
regeneration. -59 5 What is clainmed is: 1. A purified:
pepti de conprising the am no acid sequence (1): Xaal
Xaa2 Xaa3 Xapdpaatedpypiicfslhintaadhereda Xabdis Adn, @S Tir, Asp, or
Xaal2 Xaal3 Xaald Cysl5 Xaal6 Xaal7 Cysl8 Xaal9 Xaa20
XadB® wherei n: Xaal Xaa2 Xaa3 Xaa4 Xaab5 is Asn Ser Ser
10 Asn Tyr or is missing or Xaal Xaa2 Xaa3 Xaa4 is

m ssing. 2. The purified peptide of claim1l wherein
Xaa5 i s 3Asn, Tirp purifisdipeptadepf clpim 1pypherein Kag; is Fhgor Ile.
purified peptide of claim1 wherein Xaa5 is Thr or

Ile. 4. The purified peptide of claim1 wherein Xaab

is Tyr, 4Asp dhe Puifiedpeptitecofslpimnfli wheprgie giapde Tyt Asp er Frpl
wherein Xaag is GQu, Asp, dn, Ay or 20 Pro. 6. The

purified peptide of claiml wherein Xaa9 is Leu, Ile,
Val, Al &, LyThe punifipd pepiide ofgtaimr] wheeein X8a¢7is Glihéisp, Gln, Gly or
purd fied peptide of claim1l wherein Xaa9 is Leu, Ile,

Val', " Lys, Arg, Trp, Tyr or Phe. 8. The purified
peptide of claim1 wherein Xaal2 is Asn, Tyr, Asp or

Ala. 3Q 9. e ified pt . d f claim.l.wherej

Yaaia 19 Al o ppgtitd nepfuc Rl Herdin Ryt AOHAA, . 1y,
cl aimg) TrpyheroePhe. Xaald is Ala, Leu, Ser, Gy, Val,

GQu, dn, Ile, Leu, Lys, Arg, or Asp. 35 11. The

purified peptide of claim1l wherein Xaal6 is Thr, Ala,

Asn, Lys, The purified peptide of claim 1 wherein Xaay is Leu, Ile, Val, Lys, Arg,

Trp, Tyr or Phe.
8. The purified peptide of claim 1 wherein Xaay; is Asn, Tyr, Asp or Ala.
9. The purified peptide of claim 1 wherein Xaa,;is Ala, Pro or Gly.

10.  The purified peptide of claim 1 wherein Xaa,, is Ala, Leu, Ser, Gly,
Val, Glu, Gln, Ile, Leu, Lys, Arg, or Asp.

11. The purified peptide of claim 1 wherein Xaay¢ is Thr, Ala, Asn, Lys,
Arg, Trp.

12. The purified peptide of claim 1 wherein Xaa,; is Gly, Pro or Ala.
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Arg, Trp. 12. The purified peptide of claim1 wherein
Xaal7 is @Ay, Pro or Ala- -60 5 13. The purified
peptide of claim1l wherein Xaal9 is Trp, Tyr, Phe, Asn
or Leu. 14. The purified peptide of claim1l wherein
Xaal9 is Lys or Arg. 10 15. The purified peptide of
claim1l wherein Xaa20 Xaa2l is AspPhe or Xaa20 is Asn
or Au and Xaa2l is mssing. 16. A purified peptide
conprising the am no acid sequence: Asn Ser Ser Asn

s P i P Rl i Al Uy o

pPept | de conprising the am no acid sequence:

€] S
" oL e biGRgepl gt WW?IP%"B(’%?%% Af§ =
consisting of the am no acid sequence: Asn Ser Ser Asn
Z\XL %lrsﬁ W%@QPP'BJ?QCB@P ide 9@@115‘}/1?&%5%20%&%%6 or

px%arﬂ%sﬁepé;hﬁénumagﬁsm@mgm no acid sequence: Cys Cys
Cys Asn Pro Ala Cys Thr Ay Cys Tyr (SEQ

IDNO--; MD- 1100). 20. A nethod for treating a

gastr ojgnt e%&%ﬂﬁiedﬁ gﬁlBept ?%M@ﬁm&)’&ﬁﬁ&ﬁﬁr I sing

adm ni sterin conpri si e am no
aAsmISeséquémE'r Cya&iys Sér TBdrys A AFy Praile @ymly CpTyr

%% SN gf}g fg)a Cys Thr Ay Cys Tyr (SEQID

8 21. A nethod for treating a

gastroi nt estl nal disorder in a patient 35 conprising
adm ni steri rifjed pe e co i'ng the am no
acid s queﬁggm%ﬁ/ﬁ g'élg %%%LF "Qn,@ ‘&f@g@cﬁ' Tyr COys
Qs CoyGIRYr ByaCHyAsnTHib AR @yCyg GlyCys THA(SEQ ID NO:--; MD-
1100).

- 18. A purified peptide consisting of the amino acid sequence:
Asn Ser Ser Asn Tyr Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
(SEQ ID NO:~--; MD-915).

19.  Anpurified peptide consisting of the amino acid sequence:
Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:--; MD-
1100).

20. A method for treating a gastrointestinal disorder ina patient
comprising administering a purified peptide comprising the amino acid sequence:
Asn Ser Ser Asn Tyr Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
(SEQ ID NO:--; MM-416776). |

21.  Amethod for treating a gastrointestinal disorder in a patient
comprising administering a purified peptide comprising the amino acid sequence:

Asn Ser Ser Asn Tyr Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
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5 (SEQID NG ---; M>915). 22. A nethod for treating a
gastrointestinal disorder in a patient conprising
adm nistering a purified peptide conprising the am no
acid sequence: Cys Cys GQu Leu Cys Cys Asn Pro Al a
Cys Thr Ay Cys Tyr (SEQ ID NO --; 10 MWM16774) 23. A
nmet hod for treating a gastrointestinal disorder in a
patlent %SI ng adm ni stering a purified peptide

-dhno acid sequence: Cys Cys Gu Tyr
QIS QIS Asn Pro Ala Cys Thr dy Cys Tyr (SEQ ID NO --;
MD- 15 1100). 24. A purified pol ypeptide conprising an
am no Zei d Ps@qﬂneﬁ&; teghtinga/gastrointesignil Sisprdsein apatienty r

e g2 o B BRll g R i S e

PCgs @mcrmump O sy s Ay ICy§ SREGLIC T yr (SEQ IBNO:6y s
%7 Q/s Cys Asn Pro Ala Cys Thr Ay Cys Tyr
%@@ ---); Asn Cys Cys Gu Leu Cys Cys Asn Pro

Al a Cys Trp Gly Cys Tyr (SEQID NGO --); Asn Cys Cys

GIuPhe n Pro Al a s Thr s Tyr. (SEQ

| D NO 2 ﬁ* @%’ treplangg %?S%Wteéy?l %éfdﬁ%w am)geefgil a

o Q,éng‘a‘m‘&“ B p el omplin ﬁﬂe"*‘*‘*ﬁn@g@;&. Be

s Gy Gl s Rvegss @%Pr@z%la %T@;@y@@ X fSEQ

Tﬁ‘foog/y Cys Tyr (SEQ ID NO ---); Cys Cys Qu Lys
s Asn Pro Ala Cys Thr Ay q/s Tyr (SEQ ID

---); Asn Ser Ser Asn Tyr Cys Cys Gu Leu Cys Cys
ANSOn_ _PE ?4 %?ﬁeﬁ@olyg%tic@@m;&m%mn g ea’c sc&%t/zig é‘@my of:
S?crcSeAAsn TpLybsiQys Qly L&y €ysTQys AayPro Ehhae CySED GIR Cys Tyr
@F(H%N@nq%r Tﬁ?r GIAsn Tyr Cys Cys A u Phe Cys Cys
y Cys Tyr Asp 35 Phe (SEQ ID
NOys €y9 Glu-I6e& Cys Cys Asn Pro Ala Cys Trp Gly Cys Tyr (SEQ ID NO:---);
Asn Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:---);
Asn Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Trp Gly Cys Tyr (SEQ ID NO:---);
Asn Cys Cys Glu Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:—-);
Asn Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:—--);
Asn Cys Cys Glu Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:--);
Asn Cys Cys Glu Arg Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:---),
Asn Cys Cys Glu Lys Cys Cys Asn Pro Ala Cys Thr Gly. Cys Tyr (SEQ ID NO:---);
Asn Ser Ser Asn Tyr Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp
Phe ‘
(SEQ ID NO:---);
Asn Ser Ser Asn Tyr Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Trp Gly Cys Tyr Asp
Phe |
(SEQ ID NO:---);
Asn Ser Ser Asn Tyr Cys Cys Glu Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp
Phe
(SEQ ID NO:---);

¢
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O I echin By

5 Asn Ser Ser Asn Tyr Cys Cys Gu Tyr Cys Cys Asn Pro
Ala Cys Thr Ay Cys Tyr Asp Phe (SEQID NGO ---); Asn
Ser Ser Asn Tyr Cys Cys Gu Trp Cys Cys Asn Pro Al a
Cys Thr Ay Cys Tyr Asp Phe 10 (SEQ ID NGO ---); "Asn
Ser Ser Asn Tyr Cys Cys GQu Arg Cys Cys Asn Pro Al a
Cys Thr Ay Cys Tyr Asp Phe (SEQID NGO ---); Asn Ser
Ser r Cys Cys G u Lys s Cys Asn Pro Ala Cy

T %qry‘iecg%n Ty Cya&iys GilsTWCé'S%E@Sn Brovida Cys)Thr @}xcm@r Asp
%]Hé Leu Cys Cys Asn Pro Ala Cys Thr Gy Cys Tyr Asp
Phe (SEQID NO --- ); Cs Cs AQu Leu Cys Cys Asn Pro
ASEQI:NDe-g)Ey Cys Tyr Asp Phe (SEQ ID NO --- 20 );

b Y3 R Ry TR A Pl B oo

ABhe Pro Ala Cys Thr dy Cys Tyr Asp Phe (SEQ ID NO ---

T&E uTrpQ/s Cys Asn Pro Ala Cys Thr dy Cys
“"(SEQID NO -- Cys Cys Au Arg Cys Cys Asn

PAch $r&Zefen THICYECYs QIS AdY/CysASH AnePro SEQ:T&SETkhd@ly Cys Xy Asp
Cys Qu Lys Cys Cys Asn Pro Ala Cys Thr Ay Cys

%li‘eAsp Phe (SEQ ID NGO -- 30 ); Asn Cys Cys Gu Leu

%(%N@)Sﬂ_)ﬁo Al a Cys Thr Ay q/s Tyr Asp Phe (SEQ
%s Gu Leu Cys Asn Pro Ala

'meféVS(%@mth NG Cys Thr Gig Cag hyr Asp
Cys A u Phe Cys Cys Asn Pro Ala Cys Thr Ay Cys

yr Asp Phe (SEQ ID I\IO---) :
(SEQ ID NO:---);

Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp Phe (SEQ ID NO:---
)

Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Trp Gly Cys Tyr Asp Phe (SEQ ID NO:---
);

Cys Cys Glu Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp Phe (SEQ ID NO:---
);

Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp Phe (SEQ ID NO:---
);

Cys Cys Glu Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp Phe (SEQ ID NO:—
); " |
Cys Cys Glu Arg Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp Phe (SEQ ID NO:---
) |

Cys Cys Glu Lys Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp Phe (SEQ ID NO:--
)

Asn Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp Phe (SEQ ID
NO:--);

Asn Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Trp Gly Cys Tyr Asp Phe (SEQ ID
NO:-—); | |

Asn Cys Cys Glu Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp Phe (SEQ ID
NO:--);
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-63 5 Asn Cys Cys GQu Tyr Cys Cys Asn Pro Ala Cys Thr
Ay Cys Tyr Asp Phe (SEQID NO--); Asn Cys Cys Qu
‘Trp Cys Cys Asn Pro Ala Cys Thr Ay Cys Tyr Asp Phe

(SEQID NO---); Asn Cys Cys Qu Arg Cys Cys Asn Pro
Ala Cys Thr Gy Cys Tyr Asp Phe (SEQID 10 NO---); -
Asn Cys Cys GQu Lys Cys Cys Asn Pro Ala Cys Thr Ay

Cys Tyr Asp Phe (SEQID NO---); @n Ser Ser Asn Tyr

ISR e pner TR Rl i,
NQOwy+);Cys Cys Asn Pro Ala Cys Thr Ay Cys Tyr (SEQ ID
Aysiovh Ol TG GRAT SRC R B B AR5 Q8
NO+e);Ser Asn Tyr Cys QIS Au Tyr Cys Cys Asn Pro Ala
Ay s iy e Qaﬁs%&?&&;&é&rk& b bnd g Hes oD
N@Ly)q/s Tyr (SEQID NO---); Ser Ser Asn Tyr Cys Cys

Asnn@wéxls Gly LYS%%FEQ‘FE@’E? ﬁl@awq*/ﬂshr% QY@?%G’ y;@é‘g’g

@ﬁ)Asn Pro Ala Cys Thr dy Cys Tyr (SEQ ID 25 NGO --)
Ser”"Ser A n Tyr S s Asn Pro Al a
Glper SwAsaTyr GCTR G e Eyadn B pia Cres ey e A AsEoD

%y__)(,ys Cys Qu Ala Cys Cys Asn Pro Ala Cys Thr Qy
s”Tyr (SEQID NO ); Asn Ser Ser Asn

Asﬂ’lfbrﬂplgAsDjfs'r Gys CasGirhys Cxb £yppsn TrorAlatys s e Grmys%g@m D

%]__ NO ); Asn Ser Ser Asn Tyr Cys Cys A u Asn Cys
s”Asn Pro Ala Cys Thr Ay Cys Tyr (SEQID NO); Asn

AsBdreuSer AgsTyr Gys O3y SICYw GrsiCyadysn BysAlgyGys AdnGbr 6ysAla (SEQ ID

N&_s_,);Thr Ay Cys Tyr (SEQID

Asn Tle Ser Asn Tyr Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID

NO:---); .

Asn Ser Ser Gin Tyr Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID

NO:---);

Ser Ser Asn Tyr Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:---);

Gln Ser Ser Gln Tyr Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID

NO:—--);

Ser Ser Gln Tyr Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:---);

Asn Ser Ser Asn Tyr Cys Cys Glu Ala Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID

NO: );

Asn Ser Ser Asn Tyr Cys Cys Glu Arg Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID

NO: );

Asn Ser Ser Asn Tyr Cys Cys Glu Asn Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID

NO: ); -

Asn Ser Ser Asn Tyr Cys Cys Glu Asp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID

NO: );

Asn Ser Ser Asn Tyr Cys Cys Glu Cys Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID

NO: );
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NO ); 35 Asn Ser Ser Asn Tyr Cys Cys du Cys Cys Cys
Asn Pro Ala Cys Thr Gy Cys Tyr (SEQID NGO ); -64 5
Asn Ser Ser Asn Tyr Cys Cys Gu d@n Cys Cys Asn Pro
Ala Cys Thr Ay Cys Tyr (SEQID NO ); Asn Ser Ser
Asn Tyr Cys Cys Qu Gu Cys Cys Asn Pro Ala Cys Thr
Ay Cys Tyr (SEQID NO ); Asn Ser SerAsn Tyr Cys Cys
GQu Ay Cys Cys Asn Pro Ala Cys' Thr Ay Cys Tyr (SEQ

12 MR B PRl o

N@siy, Ser Ser Asn Tyr Cys Cys Qu lle Cys Cys Asn Pro

A ¥ for Gk o il GupTen Ml e it Cly e (S

NS Y q/s Tyr (SEQID NO ); Asn Ser Ser Asn Tyr QIS
Cys Gu Met s Thr :
AgsienSersongyr Cys CA& ﬁhs@}y @@rcmng/ AW@%G@ GYSP (SEQ D
N@@ Cys Asn Pro Ala Cys Thr Gly Q/s Tyr (SEQ ID" 20
NO~ ): Asn Ser Ser Asn Tyr s Au Pro Cys Cys Asn
AsorSer AprAoykyr Oy Cp Gludfis %WC}@ oDAlaiQys Thr Ghw@ysJer (SEQ ID

é . Asn Tyr Cys Cys G u Ser Cys Cys Asn Pro Ala Cys
h Ay Cys Tyr (SEQID NO ); 25 Asn Ser Ser Asn Tyr

Ay SysA@ Tyr Tlys Cy ShOjeCpe@ysthan Bib Alyys THiGIECys Ty(SEQ ID NO:

)’Tyr (SEQID NG ); Asn Ser Ser Asn Tyr Cys Cys du

Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID
AdQer Ber AmTyS€lys Sgs GAshysQys (¢ AsttPso AalCyvdhr GihsCEyByr ASEQ ID
Ng:r% Ala. Cys Thr Ay Cys Tyr (SEQID 30 NO );
Asn Ser Ser Asn Tyr Cys Cys Glu Met Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID
NO: );
Asn Ser Ser Asn Tyr Cys Cys Glu Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ D
NO:.);
Asn Ser Ser Asn Tyr Cys Cys Glu Pro Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID
NO: );
Asn Ser Ser Asn Tyr Cys Cys Glu Ser Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID
NO: );
Asn Ser Ser Asn Tyr Cys Cys Glu Thr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID
NO: );
Asn Ser Ser Asn Tyr Cys Cys Glu Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID
NO: );
Asn Ser Ser Asn Tyr Cys Cys Glu Val Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID
NO: );
Cys Cys Glu Ala Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO: );
Cys Cys Glu Arg Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO: );
Cys Cys Glu Asn Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO: );
Cys Cys Glu Asp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO: );
Cys Cys Glu Cys Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO: );
Cys Cys Glu GIn Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO: );
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Cys Cys Au Ala Cys Cys Asn Pro Ala Cys Thr Ay Cys
Tyr (SEQID NO ); Cys Cs Gu Arg Cys Cys Asn Pro
Ala Cys Thr Ay Cys Tyr (SEQID NGO ); Cys Cys Qu
Asn Cys Cys Asn Pro Ala Cys Thr Ay Cys Tyr (SEQ ID
NO ); Cys Cys Qu Asp Cys Cys Asn Pro Ala Cys Thr
Ay Cys Tyr (SEQID NO ); 35 Cys Cys du Cys Cys Cys

Asn Pro Ala Cys Thr Ay Cys Tyr (SEQID NO ); Cys
s yrClg Gmlu%ﬁ Cay 4snBre Adp & yAlThr %%CWTW@EQ NAY);
AR ol Cof Astppidiachs 1t Rtk IR, ' °
CLys CysGlyidis Qyr Cips AstPra ATy €37 ihr GlyyCyByr (SEQ ISEQ:1

e B ORI QAR ARG & Sy (R BR00)k
AeRs ByoGH Teys Qs ChhAsEP Ay Ey{}“‘f GSE@rdh?r @Q D grc_%\/fa
(o ynlitenth fo age Bra Aledyis s Cizgas epdskoibong b o
L3 T4 G PheiQhs CON st Pl @y Fhr b‘ysc%?’”g%%%ﬂ’%‘é@ ).
s 6l o e o A Al o yPiThr GleCs ior (550 8 Ny

TS EPEOU B Cls xS ANECrit: SICr B0 IR R

© TRiys CysGinyEhr Rys Ops AsiPre Adg €yFAhr GlyyCByEyr (3EQ ISED: )

X r n -2r Thr
o G I TR b 4 SR B R T (R B N L
A€ys CyoGhl ¥al Cys CThasiCPry Ay €yd Thr GIHECYsITyr ($BQ JD N&sn); Ser
Ser Tyr S u.Le S s Asn Pro S
rien SRS ROy (Ge G boREy: Eis M Bode by Thr GG T
QEWCDI NCRY; Mns-4yg6Aaid Pro Ala Cys Thr Gy Cys Tyr

EQIDNQ--. 20 MWM16774). 25. A method for

{ FEREHT ghel e AT B Al Co B8 G T PrdSERaPaYR:-
camsicy7eg adm nistering the peptide of claiml. 25
26. A nethod for treating a gastrointestinal disorder
in a patient conprising adm nistering the peptide of

claim2s. 24 mefidR romtdafek anﬁegl_tééﬁn%d%f&r gloa patiéft

wherein the gastrointestinal I sorder 1s

g Sermpring adsnifugigringibe pentidg oficlbmder . 30

~ 26.  Amethod for treating a gastrointestinal disorder in a patient
comprising administering the peptide of claim 24.

27.  The method of any of claims 20 — 26 wherein the gastrointestinal

disorder is a gastrointestinal motility disorder.

28.  The method of any of claims 20 — 26 wherein the gastrointestinal

disorder is selected from the group consisting of a gastrointestinal motility disorder,
irritable bowel syndrome, chronic constipation, a functional gastrointestinal disorder,
gastroesophageal reflux disease, functional heartburn, dyspepsia, functional
dyspepsia, nonulcer dyspepsia, gastroparesis, chronic intestinal pseudo-obstruction,
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28. The nmethod of any of clainms 20 - 26 wherein the
gastrointestinal disorder is selected fromthe group
consisting of a gastrointestinal notility disorder,
irritable bowel syndrome, chronic constipation, a
functional gastrointestinal disorder,

gastroesophageal reflux disease, functional heartburn,
dyspepsi a, functional 35 dyspepsia, nonul cer

dSderip Byeado-gsituptinga Caains diggspes Hliceratiyg ecditisyaid inflammatory
PsSdQiseRst ruction, -66 5 colonic pseudo-obstruction,
Crohn's disease, ulcerative colitis, and inflanmtory
bowel disease. 29. A nethod for treating obesity

conprigd ng L Ni [ he.peptide of .any .of clai
oM 55" ARl 3o RGP R i SRl € hBRIRR of
canygesldine 1 Neart add24.ure conprising admnistering the
peptide of any of clainms 1, 16-19, and 24. 31. A
nmet hod for treating benign prostatic hyperplasia
conpri®.ng A hethod fariiestify édiedtive hBRPilgR Bpating Of
claips 1, 16-19, and 24, 32. The purified peptide of
apfmigistesing thegpentiderqd any of claims 1346 Readi2d- t he
pol ypepti de conprises the am no acid sequence DF
QHNPR (SEQ ID NO. ); VQHNPR (SEQ ID NO ); VRQHNPR
( SEQ |- NO A yethoffgnieping Smign mostgic IppeiplasiiRoPOHBPR

EQ 1 D

(BB M AR B S R M o dd to 15

amno termnus or its caboxy term nus. 33. The

i fi £ ) | ai 1, 4 24
Pher e 12« hehestian] e Bratdll dBmta, 1017, diq Pl¥ncicty e
apolgipeptideleomymised the amamedcbseyoenoe D} QEINFIS(SBE) EENEd );

fro e ( ons| st f hi n-

B RTINS OF LRGeS R R enmR gsBQ D o

s»h&;@mmsgssggmmi 9;fs¢m_ d' RQHNPR: y 'snqummd: s Ica_r boxy

t er nj nus. : rified peptide_of any of clains

1 VREPRIGSHNER (520 Ty H-c o GNBRIGROIDG: ) fespdiieds amno

MREAidub anitsldbsddbinhignal am no acids at its amno

term nus or_30 carboxy term nus or both and wherein

t he pob3/pepthequrified peptida af s of clajims hslé, 1 ang24 wherein the

mgg?‘%?ﬁngol}%g%i@%g? HEds at%@%]gg BLiti d6qRheedrah Thhip e eplide
selected from the group consisting of endomorphin-1, endomorphin-2, nocistatin,

dalargin, lupron, and substance P fused to its amino terminus or its carboxy terminus.

34,  The purified peptide of any of claims 1, 16, 17, and 24 wherein the
polypeptide includes no more than 10 additional amino acids at its amino terminus or
carboxy terminus or both and wherein the polypeptide is a guanylate cyclase receptor

agonist.

35.  The purified peptide of claim 1 wherein wherein: Xaa; Xaa, Xaa; Xaay
Xaas is missing; Xaag is Glu; Xaag is Leu, Ile, Lys, Arg, Trp, Tyr or Phe; Xaay, is
Asn; X'aa13' is Pro; Xaa4 is Ala; Xaay6 is Thr, Ala, Lys, Arg, Trp; Xaa;y is Giy; Xaa;o

is Tyr or Leu; and Xaayy Xaa; is AspPhe or is missing.
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Xaa5 is mssing; Xaa8 is GQu; Xaa9 is Leu, Ile, Lys,
Arg, Trp, Tyr or Phe; Xaal2 is 35 Asn; Xaal3 is Pro;
Xaald is Ala; Xaal6 is Thr, Ala, Lys, Arg, Trp; Xaal7
is Ay; Xaal9 is Tyr or Leu; and Xaa20 Xaa2l is

AspPhe or is mssing. -67 5 36. A nmethod for treating

a patient suffering fromconstipation, the nethod

conpri sing adm nistering the pol ypeptide of any of
clainms 1, 16-23 and 28. 37. A nethod for increasing

the acggvit j L, nay ﬁﬂfe)‘i

(GG 0O %r'ece)rgtn%)grth c{anrﬁ%a@%)agtﬁ%%eiﬁglmtg e mlrelgtr?g)gf %:loo‘El r ?g?’ﬁe method
adermpristgadmmuisteting felpphppntiddéef afy ofamaimsfl, t4-23 asl 28,

16-19 and 24. 38. A nethod for treating a

gastroi ntestinal disorder in a patient conprising

admi ni 31.er i Agnethdd@ofinteasgpd the actiityioftn intéstizS).guddigate cyclase

of claim 38 erein the gastrqi ntestinal .
TTAER D afeeptr B < habidnt it e ¥aBe pirijiaineheralypentide of
They ojldee 10f6-09 aidn438 wherein the gastrointestinal

di sorder is 20 selected fromthe group consisting of a
gastrointestinal notility disorder, irritable bowel
syndros®, CRLRRIG 6oRSkihP R bh@dintdtifitl Mok QP tignt
gastrointestinal disor deg, £ gaslflt (oesgnp){?ageg.{a?aelfe?ux
drereprsing Fdyreisiconak Reqredsptonagatistpepsi a, functi onal
dyspepsi a, nonul cer dyspepsia, gastroparesis, chronic
i ntesti nal pseudo-obstruction, colonic

pseudo3dbst Fheonetbed oahmB8swithirge deegastndiniestakal digorder is a
cqliti . I | tory 25 bowel disease. 41. A
ngflgr?éogﬁ?sgl?ﬁ??&é%t %g&g%rési ty conprising admnistering a
GC-C receptor agonist. 30 42. A nmethod for treating

congestive heart f i{ re conpri.sing admnjstering.a
GC-Cr %@ept eraﬁ%ﬂ‘?lg clfalﬁl’oscs q’i%?ﬂ%?.cgaft&?mt?@élg ‘i%ffﬁder 18
be¢leqyent fosrn Bleadrop donpietiny X gasteodnipstingl motilith di¥biies treifabRg
a &C-Cr cegt?ur_ agoni st. 35 -68 . ) .
bowel syndrome, chronic’constipation, a functional gastrointestinal disorder,
gastroesophageal reflux disease, functional heartburn, dyspepsia, functional
dyspepsia, nonulcer dyspepsia, gastroparesis, chronic intestinal pseudo-obstruction,
colonic pseudo-obstruction, Crohn’s disease, ulcerative colitis, and inflammatory -

bowel disease.

41. A method for treating obesity comprising administering a GC-C

receptor agonist.

42. A method for treating congestive heart failure comprising

administering a GC-C receptor agonist.

43.  Amethod for treating benign prostatic hyperplasia comprising
administering a GC-C receptor agonist.
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5 44. A nethod for treating visceral pain conprising

adm nistering a GC-C receptor agonist. 45. A nethod
for treating inflammation conprising adm nistering a
GC-C receptor agonist. 10 46. A method for treating
consti pation conprising adm nistering a GC-C receptor
agonist. 47. A nethod for treating visceral pain
conprising adm nistering the 15 polypeptide of any of
cl ai ns4$41, Fomethod oy Beatiityiscerel RIePRERE gdrainistenigg 2 GC-C
| REéAGTmbeN conprising administering the polypeptide
of any of clains 1, 16-19 and 24. 20 49. A nethod for
treating cystic fibrosis conprising admnistering the
pol ypept i dey of ol gY -16- nd 24. .50. A

nmet hodlpjf‘ or %?lgglt% ?)rf:(gq{:eja/'gﬂt'%a%ﬂ ?Iln%fra %ér?(éollgon %rlpnrgi aéfnl’ﬁnéaenng_aGC'C
argnéntérsigemistng a GC-C receptor agonist. 25 51. A
pharmaceuti cal conposition conprising the peptide of
any of clains 1, 16-19 and 24 and a pharmaceutically
accept4ml e Amethoe for teatingcoRBEFalBE Cathprisilg MeTRNEHLd PGC-C
conprising the peptide of any of clains 30 1, 16-19
arr?apé%@firgftounded by an enteric coating. 53. A
control | ed rel ease pharmaceutical conposition
conprising the peptide of any of clains 1, 16-19 and
24 and*’a bi‘oHshPd farreatingyi peingampising grnigistering the
PRAYFEREEIH 0 lof EIRAROS 16119%ng 9APr | Sing the peptide of
any of clains 1, 16-19 and 24, an anal gesic agent and
a pharmaceutically acceptable carrier. -69 5 55. A

phar. uti Lt -] S| t he peptide
By of el of bR B AR RE R ABrsE BBk hedhe
i pilynsptidy ofzamyt oficlpingsr Inh6-d0and 24.l y acceptable carrier.
10 56. A nethod for treating cancer, a respiratory

di sorder, a neurol ogi cal

49. A method for treating cystic fibrosis compﬁsing administering the

=)

polypeptide of any of claims 1, 16-19 and 24.

50.  Amethod for treating cystic fibrosis comprising administering a GC-C

receptor agonist.

51. A pharmaceutical composition comprising the peptide of any of claims

1, 16-19 and 24 and a pharmaceutically acceptable carrier.

52. A pharmaceutical composition comprising the peptide of any of claims

1, 16-19 and 24 swrrounded by an enteric coating,

53. A controlled release pharmaceutical composition comprising the

peptide of any of claims 1, 16-19 and 24 and 2 biodegradable polymeric matrix.
54. A pharmaceutical composition comprising the peptide of any of claim;
1, 16-19 and 24, an analgesic agent and a pharmaceutically acceptable carrier.

i
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di sorder, a disorder associated with fluid and sodi um
retention, a disorder associated wth carbonate

i mbal ance, erectile dysfunction, an insulin-rel ated

di sorder, or an inner ear disorder, the nethod
conprising adm nistering the peptide of any of clains
1, 16- 19 and 24. 15 57. A nethod for treating cancer,
a respiratory disorder, a neurological disorder, a

di sorder associated with fluid and sodiumretention, a

di sorger  agRamat&H cal WbinBosiBd U Rink MRAlepH&of any of claJms ‘

erectile dysfunction, an_ insulin-related disorder,

2716 Hhand 24eaphasplndieterase mévlmﬁmfbﬁp@w%@aﬂg acceptable.
a%n nlsterlng a GC-C receptor agonist. 20 58. A nethod
produ0|ng the peptide of any of clains 16-19 and

conprising providing a cell harboring a nucleic

aC|d l ecul e e t he I g [t uri .1 he

ol I Thdor X EBHERAPOretr e op o fonst dthidiild!

asbrdes ﬁﬂfbﬁr@ﬂﬁhsodlﬂ&h with figid dne sedmnnestsﬁtbnpenibbxdec as@fsiated

59. A netho roaducil cl ai s

o oarae Babarang) sl GRrReHany Shp s e e e ah g

e&%éo?'@er aﬂéimtamsa c&ﬂﬁﬂsﬁﬂg mla@nﬁgﬂfetpepﬁdém anyPefuldighe 1, 16-
A pharmaceuti cal conposition conprising the

ﬁ&p@¢@% of any of clains 1, 16-19 and 24 and a

natriuretic peptide such as atri al natriuretic

peptide, brain natriuretic peptide, a Ctyp

natri 67.et i & ol fgetreating cancer, agespiatonlisodaris lteélrol@swal

n {

%Js%rcf%r %rhsgopde‘f 8&8&5&& U&h t?ﬂlﬂ' %1? pstof%gm%%enﬁlp A g{ Hﬁﬁ@leégsééfﬁéd

npri sing any clalns
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SoRiphisiaghrRidindeddliaaibofig a np¢leo dblﬂ&ﬁd‘laﬁlertﬁcodmg the

benzphet am ne drochl oride_ (D dre orl
(Pﬂb)fﬁ’ie@bﬁe) culturing Xle cell under condltgons c1jn wﬁ]ch the peptu}e 1s expressed, and

isolating the expressed peptide.

59.  Amethod of producing the peptide of any of claims 16-19 and 24,
comprising chemically synthesizing the peptide and they purifying the synthesized

peptide.

60. A pharmaceutical composition comprising the peptide of any of claims
1, 16-19 and 24 and a natriuretic peptide such as atrial natriuretic peptide, brain
natriuretic peptide, a C-type natriuretic peptide, a diuretic, or an inhibitor of

angiotensin converting enzyme.

61.  Apharmaceutical composition comprising the peptide of any of claims

1, 16-19 and 24 and a 5-alpha reductase inhibitor or an alpha adrenergic inhibitor.
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10 di et hyl propi on hydrochl oride (Tenuate), fluoxetine
(Prozac), bupropion, ephedra, -chromum garcinia
canbogi a, benzocai ne, bl adderwrack (focus :
vesi cul osus), chitosan, nomane herba, galega (CGoat's:
Rue, French Lilac), conjugated |linoleic acid,
L-carnitine, fiber (psyllium plantago, guar fiber),
caf f ei ne, dehydroepi androsterone, gernmander (teucrium
chamaedrys), B-hydroxy-/3-nethyl butyrate, or pyruvate.
15 636 A pngmﬁﬁ%bmbm@eﬂa&%mﬁﬁmﬁ?me of #hy@Eclaims

recept or agoni st and a natriuretic peptl such as

dt 16-29 ansbd4rand gut harmeap frrgraent pentide Sﬂé;m ElP'ét(E’@C?gﬁQBthikél e,
t [ , citerfine &
: ﬁ%tlﬁ{gzi-]%fp&exgk?ﬁ -4 #ﬁ{ ﬁﬁﬂb‘ftopﬁ%lf) qg mbﬁtrglﬂﬁreﬁwﬂ (i 50 64, A

or gl ot ensi n tonvVertin
phendimeteuie ceenzphetaposs lnydmchdmndp |(Dgirenzg (a'h@-@emedag pt or

eidbrioR BYirfotir s 1l R85l BB Slor o B2

chropting) gagcifia Clinkbogis befocding @m&emrﬂi (foeds ge-.sicutusns)p ne

P BT D el (Crais PGt SgPipEyd linoeic cid,

q;-b#ﬁl&ﬁénﬁe&, (pa}mmﬁ 1N, gk G, marfe@élcrw droep1a.ndrosterone
benzp het ami ne drochlorlde (D1 drex |stat

(gxaw@w (}eucmememiaﬁ) Snbysipes: yO%me Weﬁv&u@mﬂe

fl uoxetine (Prozac), buproplon ephedra, chrom um
garcini a canbogi a, benzocaine, bl adderw ack (focus
vesi cBos ué)phat@tﬁcclé@akpommwaﬁ@cmwg 3aCelg recemtpragonist

i) &C

(123 Al Dok b P BRI ol e mafifk o peptae, 2
datipe matapredepgphdo,eepdmmdc,mm mbrhator gBangiotetsim qopwerting um
chanaedrys) B- hydroxy-a-nethyl butyrate, or pyruvate.

Cmet hod for treating congestive heart failure
conpr|S|ng 35 adn1n|ster|ng the peptide of any of
clains, k1 6-1 24 a natri ureti
S Suchtas ARPPERRRSSR coPBPFRoR SRPPIAARE ARG fcepthr afod
Nel fal S el réduR pé inflibitoPorGnlayia adthérgitrighibopept i de, a
diuretic, or .an inhibitor of angiotensin converting
enzyme. 67. A nethod for treating benign prostatic

hyper gsasi %ﬂlﬁfﬂ?&cbﬁtﬁc@gconﬁ%@i'nﬁh é&ﬁpﬁ m@ O eRkEpELagdhist
any of clains 1, 16-19 and 24 and Eha reduct ase

1andignhhgsmoRs ﬂ%ﬁm@hpwnﬂﬁ X Yads @hct @glecaig ¢ peptide-1), exendin-4
(an inhibitor of glp-1), sibutramine, phentermine, phendimetrazine, benzphetamine

hydrochloride (Didrex), orlistat (Xenical), diethylpropion hydrochloride (Tenuate),
fluoxetine (Prozac), bupropion, ephedra, chromium, garcinia cambogia, benzocaine,
bladderwrack (focus vesiculosus), chitosan, nomame herba, galega (Goat’s Rue,
French Lilac), conjugated linoleic acid, L-carnitine, fiber (psyllium, plantago, guar
fiber), caffeine, dehydroepiandrosterone, germander (teucrium chamaedrys), B-

hydroxy-g-methylbutyrate, or pyruvate.

66. A method for treating congestive heart failure comprising

administering the peptide of any of claims 1, 16-19 and 24 and a natriuretic peptide
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68. A nethod for treating obesity conprising

adm ni stering the peptide of any of clains 1, 16-19
and 24 and gut hornone fragnent peptide YY3 _36i glp-1
(gl ucagon-1i ke peptide-1), exendin-4 (an inhibitor of
gl p-1), sibutram ne, 15 phenterm ne, phendi netrazi ne,
benzphet am ne hydrochloride (Didrex), orlistat

(Xeni cal ), diethyl propion hydrochloride (Tenuate),

f fugb 2eatriplaatrpresicapeptidd, brsiropatretic pqptidelrac -typemaetriutstic peptide,
0AkGERI qeeTcred : ' ack (focus
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pyruvate. 6 A nme
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\/‘E%tﬁiflg‘llté%‘{%)’f pymuystes chit osan, nonanme herba, gal ega

(Goat's Rue, French Lilac), conjugated |inoleic acid,

L-carnitine, fiber (psyllium plantago, guar fiber),
caf f ei®fe, deRglEedEpiTsrtnesongssbyrcheartdaituranmepristgeucr i um
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natriuretic peptide, brain natriuretic peptide, a C-type natriuretic peptide, a diuretic, or

an inhibitor of angiotensin converting enzyme.

70. A method for treating benign prostatic hyperplasia comprising a GC-C
receptor agonist and a 5-alpha reductase inhibitor or an alpha adrenergic inhibitor.

71. A method for treating obesity comprising administering a GC-C
receptor agonist and gut hormone fragment peptide YY3 36, glp-1 (glucagon-like
peptide-1), exendin-4 (an inhibitor of glp-1), sibutramine, phentermine,

- phendimetrazine, benzphetamine hydrochloride (Didrex), orlistat (Xenical),
diethylpropion hydrochloride (Tenuate), fluoxetine (Prozac), bupropion, ephedra,

chromium, garcinia cambogia, benzocaine, bladderwrack (focus vesiculosus),
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chitosan, nomame herba, galega (Goat’s Rue, French Lilac), conjugated linoleic acid,
L-carnitine, fiber (psyllium, plantago, guar fiber), caffeine, dehydroepiandrosterone,
germander (teucrium chamaedrys), B-hydroxy-G-methylbutyrate, or pyruvate.



