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. Methods and Conpositions for the Treatnent of

Gastrointestinal Disorders CLAIMCOF PRIORITY This
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60/51 aﬂéﬁi féled S ploxpmpber 1298003, thegditirs carttenthofwhich lamiIBreby incorporated
byreigfefl% der di agnosed by gastroenterol ogi sts (28% of
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primary care physi ci asCASOAY ErELB001,
Gastroenterol ogy 120:652-668). In the US, the economnc
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This ihVen®idg Relsles RChetBO8 sndUonliRaHibhs Rﬁ"ﬂ%atlﬁ?gevaﬁ%% bRgtdeBS ncluding
costs of absenteeismfromwork (Talley 1995

gastrogettingldisasd @'FGWSIBOQeﬂgﬁsmqum)faﬂlﬂatan@hcmgm\ptdstatlc hyperplasia.

BACKGROUND

Irritable bowel syndrome (IBS) is a common chronic disorder of the intestine that affects 20 to
60 million individuals in the US alone (Lehman Brothers, Global Healthcare-Irritable bowel
syndrome industry update, September 1999). IBS is the most common disorder diagnosed by
gastroenterologists (28% of patients examined) and accounts for 12% of visits to primary care
physicians (Camilleri 2001, Gastroenterology 120:652-668). In the US, the economic impact
of IBS is estimated at $25 billion annually, through direct costs of health care use and indirect
costs of absenteeism from work (Talley 1995, Gastroenterology 109:1736-1741). Patients with

IBS have three times more absenteeism from work and report a reduced quality of life.
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I BS have three tines nore absenteeismfromwork and
report a reduced quality of life.Sufferers may be
wae@blog77or unwi |l ling to attend social events, PEI/OSA0F007752

enpl oynent, or travel even short distances (Drossnan

1993, Dig Dis Sci 38:1569-1580). There is a trenendous

unmet nedi cal need in this popul ation since few

prescription options exist to treat IBS. Patients with
SufferBSmmybeemalle onuaiydbng toadttepdsoria reatents,disintairedplogment, or travel

oven 33 Qe DA SIEL N AN Mot Vel ki b 1 Hemendous

unmef 8idaPAdIGA i S FOpil At sidce o PrescAb s Jitﬁﬁlmﬁ ELIdOIItRANIBS.
(d-1BS) or alternating between the two (a-1BS).

Esti mat es of |nd|V|duaIs who suffer fron1c | BS range

Patlelfltrs 9 n}&lZI%'SS s%(:f%ﬁ Err my ler%lslfﬁ a‘e:ulne nt 3 V%\K%r%g% gé/?ysw u i, titl%ee subgroups

of IBB @)‘dﬁerﬁs Bavd Heah defieditiaséddn ﬂme peedohﬁﬁant HoWel Babeo BeHpation-
men (ratio, of 3: 1) (TaIIe et al. 1995, AmJ

PredGE‘EiP@FHr{F'éB ) dperthga-gpedomppgnt ) Q1i aferngHBg ép‘a@ﬁ@&q two (a-IBS)
et 5k o LS AR B REGHRL B, Tt i

30% fre@dentlywited: hIneoomtrastitd t}&cmmmd subsgrohpsthateavp aathilar@ender ratio, c-
However, the conplexity h not been
IBS ig Qore pHBEOB Y HREIEB atigIof gk}ﬁ o alleriet rled B33 Ao datemuiol 142:76.83).

changes. This has led to the classification of |IBS as
a functional @ disorder, which is diagnosed on the
The defigitonaihdtdiegnRsiecrienia ©r (BS had: beenifomhligedintat i‘Bome Eriteria”

roigha8n. 87248 9G8R B 8 b B2 AU ot
Howexké!r QRS M&ﬁﬂ%ﬁﬁj’ 8t syntit&Rs B ndt 88 dxiphindd W ufitomical abnormalities or
nbi nati'on of three interacting nechani'sns. altered

metalmjmhangﬂm This fas led to thercdassidigatéoma IBS\AstayfumtloglhbGI disorder, which

is diaigg Séslaioin{}ﬁ?@ sis oﬁj ]§§,1§1ﬁ (%lglgeglla%tnd ?mggteg It%%icr)ﬁa{ eé‘Flud‘i Bﬁnic disease
(Rin%ﬁ&ﬁaﬂ OEJU e AGh®BYv M. %31@@38) 1B @eddinkidercti i@ b€ a FBidpsychosocial”
een increasing evidence for role of inflammtion in

disorgeriresudigig Gem apombregtiontod thrﬁmméeéacélngﬁmchgm@ét%temd homsl motility,
an m%%égg @%ﬁmﬁ?’?ﬁﬁoﬁﬂ? nltesBHé dxsér?g(gi‘{ ’E‘o (;F%?ngmh]iﬂﬁ {\?%‘ggaz aérﬁltmty) and
psychiosoltial ibbtersr(ﬂamlﬁeroXO(lie GaMtdensenslogy mi(héSZ}G(ﬁB)NCBEE:)cel&I}d there has

been %liptre%réﬁl%(ggli( ge olr%E Ofgg :gga@gggl am%gé%gg t oki g%ééerpg}/tls 1n\gecate that
PR 0 0 RS OBy mas
cells,gasrbzls@d mdusibilemaitricloxsde @é@)samirﬁynﬂlamj(lNO&) snd eltged expression of

infl Ly H%ttg i%.tﬁlg 5\5‘8“’8‘%@1’ :l“aﬁ?yd%(ﬁ)%r ]g/%]dﬁﬁ'ﬁp verlage of DDW week).

pseudo obstruction, Crohn's disease,
duodenogastricreflux, dysifp5|a functi onal dyspepsi a,
nonul cer dyspepsia, a furs BH%$ gastrointestina

The present invention features compositions and related methods for treating IBS and other
gastrointestinal disorders and conditions (e.g., gastrointestinal motility disorders, chronic

intestinal pseudo-obstruction, colonic pseudo-obstruction, Crohn’s disease, duodenogastric
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di sorder, functional heartburn, gastroesophagea
reflux di sease (GERD), gastroparesis, irritable bowel
W@ 00d08Te7 post - operative ileus, ulcerative coPCT/US2005/007752
chroni c constipation, and disorders and conditions
associ ated with constipation (e.g. constipation
associated with use of opiate pain killers,
post -surgi cal constipation, and constipation
reflug syspspsipefineliarial dyspepyiatienelceli dyspehsias a fanokiohil gastreintestinal
: ondi ti.ons, and di sorders _.are.descrj.bed in. The o
dlsorggn_ﬁlggﬁlcmaihga a, @Pgr%é?ﬁlﬁaa%aé rc%‘ﬁ%(tdl%eg?ef &%Igbg [gstroparesis, irritable
bowel YR1AYbiRE, Hosié et Bre@ehsulekat RGO REI§) Ichrohic dis8§£21dh, and disorders and
invention also features conpositions and rel ated . )
condifienhengecipled vithaanstingtion és g topnstingtge sssogiated il useaiflopiage pain
..and beni rostatic hy |.asi MY t '
il a0 PSR Boh B B bafH Brb Sl wll AN ilers o
well & étRér @asitions Midedibdriads aft dRtiiidhetdin. PRPtompssitomd feature peptides
useful because they may increase gastrointestinal
that aggvgte thoguagylatssyelapret écb@hﬁﬁq%QLany particul ar
theory, in the case of IBS and ot her gastrointestinal
di sorders the peptides are useful, in part, because

The presept wasntinaclwdsaturasicompraitiparandupleirduethedsfgr Herimg abgsity,
) k€ t .0t BS and ot her
congBe R O A MR rod i WRefiSh RRIDTD 15 O
useful because they nay decrease gastrointestinal pain
.,or visceral .pain. The ipvention featun . .
wi e R DRt RS bl PR I8 apt gt svoimcsinl

disorf&p ticdRptitidsadre asefuldrpalt thedfmacincieasd gagtrbineestinal motility.
guanyl ate-cyclase C (GC-C) receptor. Also within the
i nvention are pharnmaceutical conpositions conprising a

. | - o | . .
Wi 0,2 fy PRPLEL b Nk AREIRS BBy prina
disortémitieqicptides dré esedgle it jsar) Bscansdihdy hewelecreasthaflamation.

agents can be admi nistered with the peptides of the
i nvention (sinmultaneously or sequentially). They can

Witht@ S22 duh %gglnl? gm%iceﬁpﬁqseﬁ, of tht R&sel JPBY L@ BiteP o8t@MtEstinal

erapeutic gates. The “i nvention i ncl udes t hods
disortlers ther peptidespre also assfublestuseitidyonty dedreadé gagtantsstimgl pain or
. %gninistering a peptide that acts as a partial or
VIsCeEyRplet e agoni st of the GC-C receptor. The peptide
i ncludes at |east six cysteines that can formthree
di sul fi de bonds. Li certain enbodinments the disulfide
The inverdiondeatunee phargrdewsicabedmeposiions renprigngeytain piidgnthat are

cpeRo? T aFRLER AFUBURFUAFE PSP TUEShL B P i v
phar®b@sticdlicBiposifites deRirsdRs paydabsaCOagside of the invention and one or
more additional therapeutic agents including, without limitation, the agents described herein.
The other agents can be administered with the peptides of the invention (simultaneously or
sequentially). They can also be linked to a peptide of the invention to create therapeutic

conjugates.
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at | east one trypsin or chynotrypsin cl eavage site
and/ or an am no or carboxy-term nal anal gesic peptide
w@roosisd7b7 nol ecul e, e.g., AspPhe or some ot herPCT/US2005/007752
anal gesi c peptide. Wien present within the peptide,
the anal gesic peptide or small nol ecul e may be
preceded by a chynotrypsin or trypsin cleavage site
that allows rel ease of the anal gesic peptide or snal
The invangion lircludis engtleplsifoetscating vareusgastrahtestieal idiorders lggnadministering

re.al sg useful. for treatin [ nf |
o pepiE R e Spitialeopiriitr i of Betiti Fapilgr T he Poptide includes
at leaGtouit 5y§téih@8thatrbah 16Hn S @ Qi Sul fiGEh d s N 1P Edtaidl @BbbdifleHd @hédisulfide
functi onal Knntryp5|n or trypsin cleavage site
bonds grgaeplaceddyahergoundlpmwrossdinks erd ingiemsf capescthe é¥ﬁ'ﬂ¢lﬂ@ are substituted
by otﬁI T rge}g%eg Z%é 1(})3%5?1 eé'n%c ept I est acg%\é Idlr}%a TFN%I ngt R0 glay also include
at leabﬂ’tﬁfétttypaihl di%hylﬁofrmuﬂblgmtgb ‘éﬁe iﬂ(ﬂ@ﬁ an aiifo bht&bbBy-terminal
desirable in some circunstances hi certain_peptides, a
analgesip peptisier setallmealegils ierg SAgpEhe o1 somepiber anailﬁ?@@avepw When
presc G s s REERLT L LU e o
chymotmgsﬂﬁ bt ’stypshne elebvagaisiteithat aiwvsrettagnofithe sﬂiaﬂgesm peptide or small

per | asi y adm ni stering a.peptigde II . .
moleﬂ%? oxit eer(t%ﬁf’ e 1@?@911%/0@{16 H}Vaw‘% f%? oL o3 greatipe pein and
inflarR@3Rb5 hssBEiafel SifHSHol GRPIIRKs; 1n§1ﬁﬁﬁlg3&‘§ﬁ‘61%te%§ﬁhl RECHREY Certain

I'n conbination wth natriuretic peptid (e.g., atrial
peptidastinéludes funchend EUWommlmmM1MWge pmdpcdei gy as to allow
. C-Lype ri.ureti c peptid a diuretic, or.an
mactiiee F pbrsigpt eBRish” CooRip SIS nedt affional cleavage sie

undergd (R h & arldeRhdtiaPhab@f e $n MR Wi LROSAd] MAShis Y desirable in some
increasing intestinal notility. I ntesti nal motility

01rcumﬁtan¢ase§n sptnin pendisles adyaetinabeleTnodiypsiasite sraltegaddincreasing the
smbﬂ %%acﬁg S; p& t he stomach, intestines, colon and
X Q%RE? Ve™¥%o0d t hrough the gastr0|ntest|nal tract
during the digestive process. hi certain enbodi nents
the peptides include either one or two or nore

The ipyantiog denkades @@e&hw donjreating gthgr dispisersaurlyas gauggstivehsprt failure and
bemgﬁﬁargtéﬁ r@é)l iapy é&%ﬁnﬁ'ﬁeﬂgﬁg&) kﬁ@% bEUOHBmBRENE \X%ﬁleﬁ/terally or

arge ues or one or
orallyyuha ac@mk iag ugmiﬁstmcﬁﬂlet G@Gﬂl yecepton éfyahiagenty cahibe md aBdmbination
aci.ds at th arboxy, term nus. |n these enbqodi nents
with BRiFiUgSHic pRetides Lk A LA persiday brtawenaé%w%&geptlde or C-type
ed.
s SRR RS RUEIALS AR S o cAaBu Rl ot
anmno acids are preceded by a Leu. For exanple, any of

The 1%\2&18{9}%{];"3# gﬁlﬁﬁjgd CI d S& Cr%?ﬂ%%?l;é’%teasgneﬁ%gtﬁit)tf.h]%testinal

motility involves spontaneous coordlnated dissentions and contractions of the stomach,

intestines, colon and rectum to move food through the gastrointestinal tract during the digestive

process.

In certain embodiments the peptides include either one or two or more contiguous negatively

charged amino acids (e.g., Asp or Glu) or one or two or more contiguous positively charged



10

15

20

25

Lys; Lys Lys Lys Lys Lys Lys; Asp Lys Lys Lys Lys Lys
Lys; Leu Lys Lys; and Leu Asp. It is also possible to
wa@eowplog77add Leu at the carboxy term nus. | n a PCT/ES2005/007752

aspect, the invention features a peptide conpri sing,

consi sting of, or consisting essentially of the am no

acid sequence (I'): Xaa Xaa2Xaa3X Xaab Cys6 Cys7 XaaS8

Xaa9 Cz s Xaal2 Xaal3 Xaal4 Cysl5 Xaal6 Xaal7

residugy {a.8., Jna QP OneXera b of SEQE b@ltmouﬂ})’odhﬁivaiymenegatively charged

i B L L 0 S e o
the c@lﬁfﬂy&bﬁmﬁﬁ@ﬁdleﬁﬁéﬁﬁbs%ﬁ:@@ or ¥ a8 v¥RAckargedadd dther@@b&iiments the

Xaa , and Xaal can be any amno acid. In certain
carbogyrsennab ﬁh@g%aemomalg ammczeded(hﬁ a4 .euxFat exanyde, any afithe

follov%ﬁg 111%11‘1:0‘3 qg]@{ceg al u{)e ad 2. tgﬁ{é t u ( ?ﬂnénustn ﬁ éﬁ%%eé)[tlfgia eAsp, Asp

ach d h e &7 end
Lys; Icgae[gzs gk Lymyyﬁya Nsp LSIQDMBDﬁ;G;ySfLyELy@ aldu IFE IRePArddesu Asp. Tt is
In other enbo t he peptide does not include the
also pogs ﬁ%é‘nﬂﬁyé L?H atttheceéwtse%muﬁ Tabl e 1, bel ow. hi
certain enbodi nents Xaa is Asn, Trp, Tyr,Asp, or Phe.
In other enbodi nents, Xaa5 can also be Thr or He. In
In a fiosthspect hhonhivemtivinsfeMards aipeplide cohgpisarg, Sonsisting of esrtcangisting
%odfiﬂents Xaap is Asn. Trp, Tyr, Asp, He, Thr or
essentipity ofjthe prno Al SEeBERASHEht s Xaab is Asn.In sone
enbodi nents Xaa8 is Qu, Asp, Gn, Gy or Pro. In

ot her enbodi nents Xaa8 is Gu. In other enbodi nents
X361 Kea3aas Brasydgas Clyss @sh Eags XaaoiGysAadrysiiGKan, BraipAXpais

In.others §t is G His, S, , ., Or Asp. In
o{&h’gP e *%&@X?mg{ag]’Q )%Iaﬁgga@r{&grﬂﬁgl n others it
is Qu, Asn, Hs, Gn, Lys, Asp or Ser. In still
others it is Pro. In certain enbodinents it is any

In sorpe embedimsntsaan Aari<ads am Keasis Agn Ser SeriAmm By iod is missing or Xaa;
I enbodi nents Xaa9 is Leu, He, Val, Al a,
Xaay &g% ﬁ%ﬂ fsr 0 ’ . !

"Tyr or Phe. i sone enbodinents Xaa9 is
Leu, I|e Val , Lys Arg Trp, Tyr or Phe. hi others it
is Leu, lie val Tyr or Phe. _hi others it is

In cerfaiy em lgwnﬁygiaas,rxaagIX?@rstp@m,. Xaary, flaamyandoXagnean g any amino
acid. % Egﬁazn !slrnbbcﬁrr'e‘ﬁ‘ré X%ﬁ’l aa{-%@aau'g?(gm :Pam Eé’aﬁ a?x{sd jli’ghe? %4}1 be any
naturall@unm—n&iiueal atnma)admbsammolaSJLdLaalogPhe, or Tyr. In

others it is Tyr, Phe or Hs. In others it is Phe,

Hs, Trp, or Tyr.

In certain embodiments, the peptide does not include the sequence of E. coli ST peptide. In

other embodiment, the peptide does not include the sequence of any of the peptides in Table 1,

below.

In certain embodiments Xaas is Asn, Trp, Tyr, Asp, or Phe. In other embodiments, Xaas can
also be Thr or Ile. In other embodiments Xaas is Tyr, Asp or Trp. In certain embodiments Xaas
is Asn, Trp, Tyr, Asp, Ile, Thr or Phe. In certain embodiments Xaas is Asn.
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hi certain enbodi ments, Xaa9 is not Leu. hi others it
is Tyr. hi other enbodinents it is any natural or
wmoovsasi7aTr al aromati c am no acid or am no aci dPENEEIES/007752

hi certain enbodinments it is any natural or
non-natural amno acid or amno acid anal og. hi
certain enbodi ments Xaal2 is Asn, Tyr, Asp or AI a hi
others it is Asn. hi others it is Asn, Met,

In sope smbedinggnis Xeds ivEHeAspi Gln, §1mmPr0L}@ othef gmb@ffrm@w Xah'ls is Glu.

o R en LR, GRS o e i B Ao e s o

His, BeNGLH&(sn, @ASpl In ofHer<ie id GuNH) 008 iAMBNGSASE. Thtlnyit is Glu, Asn,
. natural or non-natural amno acid or amng acid .
His, Gl M@ Aspior Sgi tlasHll efisedit ifefros In sertpiremBodigenst isppy natural or
) I,.Qt or Gy. hi others it is
non %rtur M%mgﬁmgtol?g %%é@gnéﬁ is @y. hi certain
enbodl ments, Xaal4 is Ala, Leu, Ser, dy, Val, Qu,
Thr Asp.__hi_others
In sopge gr@gﬁ@%&ﬂs Kraoh bt e Vah Rlay Qs RBATR, THIO SR I sqrpe
embddﬁnéﬁ@xgag {m@u ﬂH vaf A§5 %J% TfpST@lcﬁph@' ngsdglt@fsgtr 1§,t1i,eusne Val, Trp,
Tyr oGPhge Iﬁy@hﬂs 1t$eLeu Ii'le m\'r’dll Imcnthe'sst iB ﬂ“rﬁ, yiTowr Phel. Anothersit s Leu, Ile,

Lys, & d Tronr Roe el o 8 eh dvardle BNl Ak Bugupe. m

otherk & iJ 0Bu Pﬁleaor’ﬂ%nln $iMrs i35 Ty, ’éh@ or Ay 180t it id Phed HIE TBp, or Tyr.
it is Thr, Asn, Lys, Arg or Trp. In others it is

In ceftpin enNOQImemy% XaN ig not Law.pln qthere ris ’£y1h Te pthst prrbpdiments it is any
namralS gl(h?% r%lmtr a?ém:-artg éﬂjl%lo aﬁ;}(fqoerra% J&;‘%aél& {):%r ?f%lcgﬁa{ntl %fn%odlments it is

any rﬁfd@ﬂdjrmieﬁinatutnn abfind Bdid of apﬁhﬁl) acimalﬁlﬁfgt ai n enbodi nent s
it is Val. hi certain enbodinments it is Gy. hi others

it is Thr, Ser, Mt or Val. hi othersit is Val,
In ce@%m%b:odﬁ]iﬁengstér 1% }1\ n%sfg}_'% :%AI i tlé% i 1s ullrrla Hers it is Asn,

Met, Aeg)-Inas Hispdr Gl Iiﬂ oﬂ:tersdlt o AsmiyiLps) HAS; iodl Gimahﬂghel’s it is Asn Asp, Glu or
certain enpodirents it .is nat ural _or .non-nat.ur al

Gin. [p SIS AT: B N6, A86d8r OlnPrEisadn athgFsdl Bfistyper, or His. In

ceﬂa@%ﬁlﬁidﬂnﬁ{fpﬁ‘% mm rloR- r@t&falpafn‘ﬁnﬁ’ 501’3'0? aniio 84 Lihs.

nents it I's Gy. hi certalne odinents it Is
hi others it is Ay or Ala. hi others it is

Al a.
In ce%#x ﬁiaogl el %aaw 1@5y4hlia -rtogf rﬁé}z Isfn] c{tﬁqrglstgégg (ll'l{l’ qfs %gpt’hers itis

Proaﬁ&1ﬁti/llothérs<ﬂei§tﬁyn enbodi nents it is any natural or
non-natural am no acid or am no acid anal og. hi

certain enbodi ments Xaal is Trp, Tyr, Phe, Asn, He,
In cel\'{am emboﬁimen?s Xaam 18 Aga Leﬁ] Sce? (t}ly, {}al Glu, Gln, Ile, Leu, Thr, Lys, Arg, or

Asp. In others it is Ala or Gly. In others it is Val or Ala. In others it is Ala or Thr. In others it
is Ala. In others it is Val, Gin, Asn, Glu, Asp, Thr, or Ala. In others it is Gly, Cys or Ser. In
still others it is Thr. In certain embodiments it is any natural or non-natural amino acid or

amino acid analog.
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enbodi nents it is Trp, Tyr, Asn or Leu. hi certain
enbodi nents it is Trp, Tyr or Phe. hi others it is
waygeos/o®he7 or His. In others it is Tyr or Trp. PCT/U81ve5/607752
it is Tyr. hi certain enbodinents it is Leu, He or
Val. In certain enbodinents it is Hs. hi certain
enbodi nents it is Trp, Tyr, Phe, Asn, He, Val, H s or
Leu. hi certain enbodinents it is Trp, Tyr, Phe or
In certain embodisaantsaXar: eistidi Adend s, Lys,iAsgTTp, Gty Qle‘{al fi others it is Thr,

Ala, KBS uRen 1 Ty it T X P e Tomlf ceffg cmtgaiments ivis

Thr, AM%®r TAS PInQthdsk it-is Thr. dBIckAdiN eBIBBOEM IR & Trb, Ty c@2Phe. In certain
anmino acid other than Pro. hi certain embodinents it

embodinenty/it rb%T]@erIIAlér Inwsataiesrubaiments tids Xel- dnsertaipicabogdianants it is

Gly. frpgt?mgg ﬁt is rlibh((j:i etrq\/l o%yﬂggkjr@tﬂér%t it Vhlsﬁgg ¥ g‘ﬂlg Inlythers it is Ile, Val,

Lys, £¢1) Gxhir, Pespt, 61 "N&'aZﬁ) cofu? émbsdlﬁ@nﬁhﬁs%y hStufﬁl@Shﬁ@-n@ﬂhraXaﬁuno acid
QO is Asn or Qu and Xaa2l is. m sm&or Xaal9
or amypX,3kaRaleg i B Gertaw; srgpodupente Hisiny rawgaheiopnaturphpon-aromatic

a purified polypeptide conprising
amm{) Eéeﬁﬁ% b%gh&;%?%%ag%ence (1'1): Xaa Xaa2 Xaa3X a Xaa 5
Cys6 Cys7 Xaa8 Xaa9 Cys10 CyS1 Asnl2 Pro 13 Al al4

Ince 3%151&8 é%él; %g%ll%ﬁg a20xaa se }r gsl, E%lyx 2 certain
emboﬂhﬁéit?ﬁ iOA12Xa8 o%ﬁ%?szit oa(@ﬁff Ir§otHér§§t’1§‘ g}l@@x@n)@& orAla. In others
Asn; Xaag is Gu or As Xaa9 is Leu, He,

it is Apypy Gbr, Al@p,e’l;‘hrxé,hij_Sen gr In Athers 1Trsg&spxé@ Sgr, psGly Fjg certain
: Xaa20 Xaa?2l
embophsit in A Aitald iohpBhiRLARRe 38 o A0ER FSRARAD L o

a purified polypeptide conprising the am no acid
sequence (I1): X a& Xaa2_Xaa3Xaa 4XaaS s7 Xaa8
In ce)«aagel@cshme@ Sra0Ashrp1 2ypPhe, Yenalle Val.djis:] uxa In certain

emb oc%,r}{ qg %(;fg? %\%rll é(laﬁgl.g ?ﬁ%%#talo X %ﬁ%’dﬂn?&ag 1 1'p eolf_Fhléle In others

it is 9%, Fleer FARdInGAerd & it TyrldiTrpr Infbtders Xeia TIH Im&eﬂ?ﬁm em'B)bthments itis
Phe and Xaa20Q Xaa2l is AspPhe; and Xaa Xaa2 Xaa3

Leu, Rtaar Val. dnseitay cabgdipeatst 1Ss.HlAs H coriagn grabrdiments gtis ATe; dyr, Phe,

f I
Asn, ilgv‘@eﬁ al!r;Ing%{i)l ngl dlgigggaglgeg{bo@n%@ % Bb! 5% PIY or T84 T &R0
embodiments it is Tyr or Leu. In certain embodiments it is Lys or Arg. In certain embodiments

it is any amino acid other than Pro, Arg, Lys, Asp or Glu. In certain embodiments it is any
amino acid other than Pro. In certain embodiments it is any natural or non-natural amino acid

or amino acid analog. In certain embodiments it is missing.

In certain embodiments Xaay is Asp or Asn. In certain embodiments Xaayo Xaay; is AspPhe or

is missing or Xaayg is Asn or Glu and Xaay; is missing or Xaa;g Xaay Xaay; is missing.

In certain embodiments, the invention features, a purified polypeptide comprising the amino

acid sequence (II):
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In certain enbodi nents the peptide includes a peptide

conprising or consisting of the am no acid sequence
WXaB5/03Eaa2 Xaa3Xa 4 Xaab Cys Cys G u Xaa9 Cys ByFUSENS/007752

Pro Ala Cys Thr Ay Cys Tyr Xaa2 Xaa2i () (SEQID

NO 2) wherein Xaa9 is any am no acid: wherein Xaa9 is

any am no acid other than Leu; wherein Xaa 9 is

selected fromPhe, Trp and Tyr; wherein Xaa9 is
s eX«'@m Keep X%@Pﬁaadﬁaasﬂ’yea Cmﬁ@aaKa@rCyﬁmCWat Asmb Progs Alay,

ek g%a re Xaa9 is Tyr; wherein Xaa9
|s P yéT ﬁy&é 5 herein Xaa Xaa2 Xaa3Xaa
whereid X a0, K8a,A64h; S&h, Jaks 1§~3‘Ién 'S)éf SerRI Bjror ¥oishinkd2 X aXpRaa,
3>Xaa 4, andXaa 5 are missing; wherein Xaa 1 Xaa2 Xaa3
Xaa Xqau Ixmigsing @dnXagsiingsiinher ei n Xaa 1 Xaa and Xaa3 are
rein Xaa and Xaa are m ssing; wherein Xaa
)qg]%gl?n@g]gpngg&v\her ein Xaa2 Xaa2l is AspPhe or is m ssing
Xato iXae@,ld, ¥ alSp OTyr@riPhend Xaa2l is m ssing or Xaal9

Xaa20Xaa2l is m ssing; wherein Xaa Xaa2 Xaa3Xaa4 Xaa5
Xamg 1sTIRr, &t Ji0iXaa21 are nissi ng In the case of a

IR, SR B Lo R I M X TIPS o 12

Xaa 13 Xaa 14 Cysl5 Xaa 16 Xaa 17 CySl1l Xaal9 XaaZ20
Xaa Xaa2. Xaa3 Xaa

In vaE{iaF GOP e e R ERol 540 56 150 PO BER P gt amino
acid $GRedcEEIIp @(ha?Kthz' X#£9RhA) Xha?@“}lé Eﬁaa&ﬁﬁa@@@ﬂ 05@3@1 n&énlz Pro;s

or am no termnal am no aci ds or he ca
Alayyfeystsi Xasss GlyssCrigys Saaro Sfaapdtae: tvdrondinaXaza s hew, dlsi cufé’ aé aud]Xaam is

Trp, B eGSO aar Bolye oF FEnars SPam Ty i Ras Beporym Phe and

Xaa, @ Sis WspPB; Aind Mhat Bas X dh; 80HROE nilBsM Sand X€asR€ Akh;dRe peptide
i ncl udes di sul fi de bonds between Cys6 and CySl |,

compgises/gwiar s 7044 38525 amingoidee enfewipsthag ity c@pno acidyprecede
Cy6other enbodi nents, the peptide is a reduced peptide
‘havi ng no di sul fide bonds hi still other embodiments
the peptide has one or two disulfide bonds chosen
from a disulfide bond between Cys an

In cegipin gmbpdigngpiiihic pertidedpcliges 2 neatd m@i@%ﬁ%orapoaﬁ@mg pife amino
1
acid %ﬂg&hg? %a‘ﬁ’eﬁgﬂaz%’ﬁ X4 da@{ @g@C% eGIuCX fo ¥ e}ﬁ (%59%%‘1’?8 UNES Cys Thr Gly

nore am no aci rep
Cys o n(—aa@t)(zaall (llly (SEQUDXNO@) avhiersin Xaagds ey aminatasidawhyreon Xaao is any

SR TSI DS g 8D sl ghaton, Thoreiae
selecféﬁtffbﬁ@%])y otRECHHIra G rfb‘ht}?aﬁﬁaladi'&nﬂt% arﬁr‘h@ Qcidt Whel%l‘@ﬁﬁiﬁs Tyr;

Non- Protein Am no A : Chém stry and
wher@h é@aemP@tr\yh@ﬁlmX@g A DwmrsutsXaaBéﬁam@Kaag X@hzaKWBHS Anu Ser Ser

Asn '@% ngg ?g%l 85332 )&1)2(1? 52% amf’ﬁaa";‘ ra%rr%slsf:ng, mheremaf(aal faaz Xaasz and
Xaay are missing; wherein Xaa;, Xaa, and Xaa3 are missing; wherein Xaa; and Xaa, are
missing; wherein Xaa; is missing; wherein Xaayy Xaay; is AspPhe or is missing or Xaayg is Asn
or Glu and Xaay; is missing or Xaa;¢ Xaay Xaay; is missing; wherein Xaa; Xaa, Xaa; Xaa, Xaas
and Tyr Xaay Xaay; are missing. In the case of a peptide comprising the sequence (I): Xaa,
Xaa, Xaas Xaay Xaas Cysg Cysy Xaag Xaag Cysio Cysy; Xaaj, Xaa)s Xaays Cysys Xaajq Xaay

Cysis Xaajg Xaay Xaay; wherein: Xaa; Xaa, Xaaz Xaa, Xaas is missing and/or the sequence
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3, 4-di hydr oxy- L- phenyl al aniiie, 3-iodo-L-tyrosine,
triiodothyronine, L-thyroxine, phenylglycine (Phg) or
wWmee0sNy1795i ne (nor Tyr). Phg and nor Tyr and ot hBCT/E81008007752

aci ds including Phe and Tyr can be substituted by,

e.g., a halogen, -CH3, -OH, -CH2NH3, -C(OH, -CH2CHS,

- CN, -CH2CH2CH3, -SH, or another group. Any an no

acid can be substituted by the D-form of the am no
Xaa1%0ad0 X991 18 isyRE dhe Repiga camstilt eqntain @éd:lupmal ﬁ@rbaﬁytﬁr@mnal o amino

' Y,
term finG i .3 ke G FORIARL i RlnsbuBRE ok Rl Bt acias
such af XhmromXaa,,| thepeptide qaaptilldentafn ddditionbicaboxgteempes s Hhtho
al one or |n conblnatlon Xaa8 can be replaced by g

temm%”é‘?(?“ e Rothg t b-Carboxy-G u. Xaa9 can be

repl aced by an alpha substituted am no acid such as L-

| | -methylrhenyl al ani neor by anal oguessuch as:

In cerBaitwinbodifyantsT the(pEpde inthud¢PER(IEHS baids bEwdeB@BIE) and Cys,;, between

Cysy %]%Cﬁ%d om%{v%na Zr)(? arg][ éym% ent g %ngnts t%e peptide is a reduced

peptid®d Rvidd MPHMh1606 %ncf%eth@ sti? othgpérﬁgﬁlweﬁts %c%oepude has one or two
et-(Triazole-1-yl)-Ala; eta-(2-Pyridyl)
disulfideshands ghasgn fayi: p-divubfideriand-teiveseniGysont Gyrer, a disulfide bond

verwe R B8 Chiiaid § SRiY bl ﬁvﬁ?é%*f EFEah Gl nyl e p.

Xaa can be an N(al pha)-C( / cycllzed amno acid
anal ogues with the structure n=20, 1, 2, 3 c aai3

In cerggip cpibedintsatsh oMHPFTBOEIANERY 8eids pan l%ﬁcruepllﬁcecﬂ;wa m@nwmﬂy occurring
amm@@éﬁ Qﬁgégtﬁlpa]lgo noﬁlna{ulr%%@cgﬁﬁﬁgl i aa gg%lggt Jﬁ{ére 61 € ITany amino

acids Beyéhd)(ha staadurd IZG Bddee &8 natupdlB~ (Sdn‘,bﬁ"tngtdﬂl@éis @rfe not (see, for example,

Hunt SeRon P ATAO Geiigl i GHATRISY £7eHBIeRrmISN B 1o Amino Acids,

/ r
s Bl st 1 ey oAU Gt sy
3,4- dihgdaa)/xWIZ-phmyiahammes 6budi(y-Ut@rcsmedtrﬁaich)l)yrommé,/l&hyroxme

s e S PR R T s e P s ntuding
Phe aﬁm &th%e%hbétﬁﬁt@&b a@hawg@; @S, -eipl-e T.c(O)H, ,-CH;CH, -
am ne; an unna ‘ural  ana ogue of phenyl al ani ne:

CN, @iﬁh@ﬂz@lih, -8hlaboanethes feraygyr iAmy, angino acidaambea Bumumtagbbetheﬂ) form of
th threaoni ne; an al kyl, aryl, acyl, azido, cyano, halo,
eatﬂﬁparg i ne, hydrazide, hydroxyl, alkenyl, alkynl,
ether, thiol, sulfonyl, seleno, ester, thioacid,

With regard to non-naturally occurring amino acids or a naturally and non-naturally occurring
amino acid analogs, a number of substitutions in the peptide of formula I or the peptide of

formula IT are possible alone or in combination.

Xaag can be replaced by gamma-Hydroxy-Glu or gamma-Carboxy-Glu.

Xaag can be replaced by an alpha substituted amino acid such as L-alpha-methylphenylalanine or
by analogues such as: 3-Amino-Tyr; Tyr(CHs); Tyr(PO;(CHs),); Tyr(SO;H); beta-Cyclohexyl-Ala;
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borate, boronate, phospho, phosphono, phosphi ne,
heterocyclic, enone, imne, aldehyde, hydroxylam ne,

W eG08/087097 ami no substituted am no acid, or anyPCT/US2005/007752
conbi nation thereof; an amnoacid with a
phot oacti vat abl e cross-1|inker; a spin-I|abeled am no
acid; a fluorescent anino acid; an amno acid wwth a
novel functional group; an amno acid that covalently

beta-(G1Cyploprispal) | bytar%tcbapamlsﬁlw bete-Gysbsoraay1-sl atuQuinolyl-Ala; beta-(2-
Thlazgi'ﬁ) @ha @lelﬁq*l“ﬂgzoﬂ:ni 919 ARE 'bgta (?Pﬁ'ﬁfy@ AIQ %I‘ OC a gpig 1?5('10?“ @mino-Phe;

acrd radi oactive arii no acid
FluorgyRlest; @@ghpévi GlybiBa-Gliyi fredn- 6chedzoﬂaerbi)o‘tla,rbem(%thlenyl)-Ala 5-Methyl-Trp;
and4@h&%h al ogue contai ning am no acid; a glycosylated
or car ohydrate nodi fied am no acid; a keto contai ning
am no acid; am no acids conprising polyethylene gl yco
e  d
oo G BTG NN DRSS IEL ARG
13C, 15N, or 180); a chem cally cleavable or
pyot ocl eavabl e am no acid; an amno acid with an
eljongat ed side chain; an amino acid containing a toxic
R a sugar substituted am no acid, e.g., a sugar
uﬂétituted serine or the like: a carbon-Iinked
(Sighar - cont ai ni ng am no acid; a redox-active am no
acl d; an a.-hydroxy containing acid; an amno thio
n=@di d 3contaaj, Bhrﬂ:gso'ﬂijﬂ}ﬁ&oﬁf@l(ﬂaplp@&h@am@) ey EbhSttrb 34-Behydro-Pro; 4-
am no acid; a_b-am no acid, cyclic am no acid other
fluora-Prgirprgbpiiedhyl-Bie- O et hyl - L-tyrosi ne; an
L- 3- (2- napht hyl ) al ani ne; a 3-net hyl - phenyl al ani ne;
ajt7-acetyl -L-phenyl al ani ne; an 0-4-allyl-L-tyrosine;
a 4-propyl-L-tyrosine; a tri-Oacgetyl-d cNAc b-seri ne;
an L-Dopa; a fluorinated phemy [
i sopropyl - L- phenyl al ani ne; a pzazi
a p-acyl- L-phenylalanine; a \/
p- benzoyl - L- phenylalanine an L“ﬁthphoserine' a
phosphonoserine hosphanot _g§|n§
WhenXqag dol Bh%ﬁy?%ﬂan@n aalacekiﬂi‘eiuorophenylglymne a
p- br onophenyl al ani ne; a p-am no-L- phenyl al ani ne; an
I sopropyl - L- phenyl al ani ne; L-3-(2-naphthyl)al ani ne; an
Xaajsaan #lsp be aniagth-isuipgitued org¥-m@hglateg lhmgwrcidisnghag alpha-amino isobutyric acid

(aib), 'ilﬂﬁ Péﬂzg @ipll Pﬁlggg‘?/bQ%{fgl’me Lqﬁ%thygaﬁllleegm/b Afp};ayl{laﬁ}hféﬁcme or a non-

mmn@a@pm@pdsgywekyyﬁh@myﬂalanine di met hyl - Lysi ne;
hydr oxy- prol i ne; mercaptopropi oni ¢ acid;
nmet hyl -1 ysine; 3-nitro-tyrosi ne; norl eucine;

Xaa;wyn os afpietamine isalpitytic agid(@ar drdfeapdngihylalanine (L/D-isovaline).
e- Acetyl -Lysi ne; b-al ani ne; am nobenzoyl derivative;
am nobutyric acid (Abu); citrulline; am nohexanoic

Furth8féx@impdé¥i oTAinS gkl Yiir® @ddsdhclede lap hexatiual adiléiie of tyrosine; an
dc cIohexyIaIanine hydroxyfroline ni tro-arginine;
a

unnatyral ppalpgierafl hntamins an Wimatyak apalogpe ef phrsyiakanines an unnatural
analogﬁ(% ﬁ%ﬁgr 'ﬁ%ﬁm‘fﬁ%ﬁ%&i@&ﬁhre8ﬁl%t£i Aify1, BASNEH! AT, Wano, halo,

’ol'soqui noli
hydrazine, hydra21de hydroxyl, alkenyl, alkynl, ether, thiol, sulfonyl, seleno, ester, thioacid,

Rl

qf phenyIaIanine

borate, boronate, phospho, phosphono, phosphine, heterocyclic, enone, imine, aldehyde,

hydroxylamine, keto, or amino substituted amino acid, or any combination thereof, an amino

-10-
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acet am donet hyl protected am no acids and pegyl at ed
am no acids. Further exanples of unnatural am no acids
w@pasasi7ap aci d anal ogs can be found in U S, PCT/US2005/007752

20030108885, U. S. 20030082575, and the references

cited therein.In sone enbodi nents, an am no acid can

be replaced by a naturally-occurring, non-essenti al

am no acid, taurine. Methods to manfacture
acid \wélpﬂ mb@tgaqibfﬁtab?wo@-limwatampm-lahdieﬁ emém' @;i;d @alindyescémtiamdno acid;
an gl pdf SR P g ot P AL 8 5% PS8V A otoHcovalently

interdcf wiitlednotther modeduged) Genétd0fdding Qﬁmrﬁﬁcﬂn(? a rﬁétdl &dMaining amino acid; a
references cited therei n. Pepti des that include

radioggdiye geaing gid;arphetocassdiandéerphatoispmssizpble ganmiaqyé,u afgjotier biotin-
analogﬁv 2 qanﬁg %Hlﬁ(ﬁ?&d ! ag%lgr%x)s&%%%o r%a%%ﬁg@rfeil pul acf {fied Eu%ﬁrg)eamd a keto

ntiron-can conv

contalringlamine kR ethineyacids @ni@ishatjotwtiboae. gliust br polyether a heavy atom

repl acerrents can increase ‘the, st abl ity of .the

substifgigd Ao qei} (cesamAnBIne Peig| coBtairing daerive (HERD + 6. bohar 0); a
chem?:%g EQV%T@ESJI?) 'ﬁ%l@é@@bl% Athd Lbi@H aa&ﬂlﬁé Rak Wik Qloa&lgga?er& side
re eav

ce C carboxy pept’i ases and may | ncr
chainhaih fminofaeid crmntdmang B@@st guoapt & &[gar sibstithsed dmiho @edd, e.g., a sugar

SubStl(CQ% acr}%ql%ﬁg%i G g?:rgr Pp-lé(ngycy s%gaf gﬂ{}gltg{al%aa:ﬁﬂég rsgs)l 32(1) pe ox-active
. b, r
ind W ) 1 ) L S0P R Dol s

disubgt@hifed Ghidno add tdﬁ-@ﬁﬂﬁdj&icﬂmf@ch@éﬁinol‘&did @ther than proline; an O-methyl-
trans- ol ef nebond (CH=CH); an f|uoro substituted
L-tyresing a0 br 3-{rmrinay akmines:p; Samiiby bpkanpalaing 8 wcroetyl-L-phenylalanine;

o S G Lo 1 o R v
ﬂuonh@teﬁpﬁényﬁlﬂﬁn% isopbpyDEPHHcal Eﬂ&fnet he- dz[l\t/lgglll?h@xﬁylﬂaﬁlnb% p-acyl-

nodi fi ed using standard nDdl i cations. i cati ons

L—phwiﬂl%%apahenmé Taphenylglanine; aadrplpephqserine;tagrthosphpsoserine; a

posf SRR o FRTIIEHAR Ehoap AN 2185 Mgy
a p-amine-L-phenytdlaningiahiiset omyi-Iophdnyal e, i108- (ZJ&ilaﬁhthyI)ﬂhmlﬁél;San amino-
e L e

1 g Ié. ' | i - .
glyco % t%& t%%h';}lﬁ)tae%c?@o r?ﬂ g{ﬁosp &'{’)ghé%‘ldl%{élg%‘ dﬁ{'xl_%/tgfz‘l Lys% glydroxy proline;
mercagtcaammymatamdnmeﬂly&-«tysmd atnitoortyresihé; moyibating pyenglutamic acid; Z

S or .am de

BB R 45 BB P B G e i
(AbuP RAIHES aRinchBEroRVRM; a@Bnoisobutyric acid; cyclohexylalanine; d-

cyclohexylalanine; hydroxyproline; nitro-arginine; nitro-phenylalanine; nitro-tyrosine;
norvaline; octahydroindole carboxylate; ornithine; penicillamine; tetrahydroisoquinoline;
acetamidomethyl protected amino acids and pegylated amino acids. Further examples of
unnatural amino acids and amino acid analogs can be found in U.S. 20030108885, U.S.
20030082575, and the references cited therein.

-11-
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may al so be nodified by 2, 4-dinitrophenyl
(DI SfP), DNP-1ysin, nodification by 7-Am no-4-
woreaolps77epunmarin (AMC), fl ourescein, NBD PCT/US2005/007752
(7-Nitrobenz-2-Oxa-1, 3-Di azole), p-nitro-anilide,
rhodam ne B, EDANS
(5-((2-am noet hyl ) am no) napht hal ene-|- sul fonic acid),
dabcyl, dabsyl, dansyl, texas red, FMOC, and Tanra
In sofig embadietdnyd, ah edam avi) canTheareplepdd es natfirallipecenviepi nomressential
. may. .al so_be conjugated to, for exanple, polyethylene
amm@?%@o?g(@ﬁ@)le al kyl groups (e.g., Cl-C20 straight or
branched al kyl groups); fatty aci d radi cal s;
conbi nati ons of PEG al kyl groups and fatty acid
Methpdatiogndrgaqtereepeptid®:s chatrmmg 808a83ino Soids emmbefound in, for

exampl3eUs o O GORPRS U Ry AOBRITAER DB et AR S oo 0

125:11¢R2-BdesinaR dl. 2898 (2008) 30119647V it the Referdficdd@ited therem
chem cal | y nodified to increase therapeutic activity

by syntheticall y add| ng sugar noieties (W 88/02756;

Pe:ptli\O égit 19§g e hom daatﬂrga %Iglf roafﬁ‘%ds cg{i:c%or S%fe%%%g@%%gﬁgrqgth%ds described

in WO02@E86085 (V\ml/ 09837; U.S. 4,837,303) or the

substituents descri bed as conmpounds |, |1, and

i nUS5552520. When Xaagis Trp, Tyr or Phe or when
The ﬁﬁ&«% df%he S@ﬁelgtfbeaogggglé;ﬁegﬁ?%@re‘&? %ﬁ'gég%l géptfldé' '&}ndQF@Iaced by an
alterrxaﬁse bd)mh Sntdarrepla:deamm&;gmnmmyeeabtl&rst%@ afdloegeptide. For example,

a0 e B e L SO0 5 L ST o MHED
cleav%%é;fi?}% ba&"ﬂ&l\%ﬁé 1@§§e§‘ afed B3y ﬁ&?ea%é hAIFNiRe e the digR&RleqFhcBt Bénds that can

I on e cleavage may alter GC-C receptor
replats pegpitidg bbydstihelugde piretreinvatkbreoniadi(0)-dHingead by NEL(Ph e reduced

.. t.h t i h t j {
ot G5 PSS L P TSP S UPGF et Py o
CH,-Q );) bt ethylebohdh GCH)ﬁ@HZI) chethioanide hgndt(éi(iml‘ﬂfé)l a transX@etibe bon@(€H=CH); an

ﬂuoro Wg'{t?citﬁ e ﬁle(t: e %({ylg é%/ h?f-ﬁcg e&f] Ilgr}eeobg)fg CE@X?H% or CHR-C(O)

whereﬁxoR ii¢ HonCHhenéa ﬂhcea&agmeﬁnylbﬂe Hohdb é(E(@D-élFRhE CpRrG(Ddwhatin R is Hor F
CI—%he peptide am no-termnal to Xaal9. At relatively
T'™~Hi gh pH the same effect i's seen when Xaal9 is His.
Wien Xaaj 9 is Lys or Arg, the peptide has a trypsi n

e i o
s N

precek@ingt ﬂiteomazmpede)f thd ihvdnioh) ﬂlelreanesdbe_v motd’tthaldblgﬂslpe vEmodification of
e pe e RSB ARE g0 HAe PR OPLL 8 R0t S5 AB vt
cinnamoylation, farnesylation, formylation, myristoylation, palmitoylation, phosphorylation
(Ser, Tyr or Thr), stearoylation, succinylation, sulfurylation and cyclisation (via disulfide
bridges or amide cyclisation), and modification by Cy3 or Cy5. The peptides of the invention
may also be modified by 2, 4-dinitrophenyl (DNP), DNP-lysin, modification by 7-Amino-4-
methyl-coumarin (AMC), flourescein, NBD (7-Nitrobenz-2-Oxa-1,3-Diazole), p-nitro-anilide,
rhodamine B, EDANS (5-((2-aminoethyl)amino)naphthalene-1- sulfonic acid), dabcyl, dabsyl,

-12-
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t he peptide and/or coadm nistered with the peptide
are. AspPhe (as Xaa20Xaa2l), endonorphin- 1,
wepasnwi’phi n- 2, noci statin, dalargin, |upron, PCT/US2005/007752
zi conotide, and substance P and ot her anal gesic
pepti des described herein. These peptides can, for
exanpl e, be used to replace Xaa2oXaa2l.\Wen Xaa i or
the am no-term nal am no acid of the peptide of the

dansylﬁgyéafqtrp@ nf¥E) (g and Eagpa éTetmg@g)yhihgdamllge) Tiie pﬁpt@bﬁeof th¢rmvention
h
sy SPS4 85508535 B RN UG I B 4 12

straighoert iramched aﬂdyl?gl}@api)t fh@ty&ﬁdﬁ@dkﬂﬁmmﬁilndtﬁnKQﬁPE@ alk) oups and
a Xaa2 or Xaa3. \Wen Xaa or t
1

Faty S5 oGk RS- BAieRb5,408.69 BSolth® ot 109 Iamowaﬁens in
th&\é&ﬁu it PRt 1o>éaﬁ ‘ﬁs%@ﬁ&”nﬁiﬁé@ﬂf%m%% oca{)%yél in.

pept | de has a rypsi n’cl'eavage si
a position where cleavage will l|iberate portion of the
i de an1note£ nal to Xaa along wth Xaal Xaa2 or

The P%ﬁ'géﬁs angieomists ar e TRYratighFaTobe ISRl mefifgd tecmareate therapeutic
actwﬁ}h@y ﬁ%ﬁie‘h@ﬁl}%ddﬁﬁ?sdgﬁi’ ﬁlBIe'tlgéq WO é—iﬁ%%m Sy/@bﬂﬁé I% 3910667

eptide can "have a motry |n cl eavage site
Al, Eldeﬁ‘leQB%AZ,eanpldéSt 4 861 (i STe aidnhg@mgs anchdrs (ERR3636 &9)t hpld

T e T ST ER R R N I——

Il in JSs5573s, for exanple, if the peptide includes an
anal gesi c peptide amno-term nal to Xaal the peptide

wll be Iiberated in the digestive tract upon exposure

t t t he anal gesi.c .
Wi 2o 1180 BP0 R AR S A B BBy unciona
chymﬁﬁjqﬁlm‘:‘clem@é) e hiat ’3-1dcateing @@ﬁlﬁbﬂl Rrhére di€Wagd @bl Alter GC-C
dal argin, |upron, and substance and ot her anal gesic

recepiog Btnd&&bsa@g BFp sl NheneXass I or Pag Py when Yaws is Lys or Arg, the

I,
rei 8 SR e 500 G830 DL VP, oW scon e
cleavggephaydeter 6FC-Chrecdptarehindiogbp derpeptidde sequence
simlarity to ST peptides. However, they include am no

aci d changes and/or "additions that inprove

Wher! X845 15098 T¥r6r PhESHE pERARISS 2 Eﬁﬁnotfrﬁfsmeé‘lém @ 51te that is located at a

increase or decrease’ activity ( I ncrea
positigde whewsdeavhge will libdrgte diie pdmorpefiihe depttd@ cstboumtemanal to Xaajo.

iyt est i-nal i . alter the apility of the peptj de.
Wher b s ooy By oy eiepie Fdiadt aghyme st o Bt e i located
at a p&difieH whéte cRRyAdelwilldibete PRI o 1ltRe fipiide Taﬁﬁncﬁ@ﬁnmal to Xaajo.

receptor and/or decrease toxicity. I'n sone cases the
At relpéyaly bigh p&ht}lefs@m@ effest isrenen whesXaabliy Hih aWhmIMMpéySﬁFr Arg,

the pe@)ﬁ? % a trﬁ)%i]n cle a?l}s#h F%ﬁ%f" }o/eéllr%'/ ranptggf gﬁ\?v ere ¢ kfeavatge Wﬁl liberate
portion of the peptide carboxy-terminal to Xaajo. Thus, if the peptide includes an analgesic
peptide carboxy-terminal to Xaayo, 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 peptide and/or coadministered with the peptide are: AspPhe (as XaayXaap), endomorphin-
1, endomorphin-2, nocistatin, dalargin, lupron, ziconotide, and substance P and other analgesic

peptides described herein. These peptides can, for example, be used to replace XaayXaay,.
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In sone enbodi nents one or both nenbers of one or nore
pairs of Cys residues which normally forma disulfide
whenwd/0gan be repl aced by honocystei ne, peni ci | PERUSE5/007752

3- nercaptoproline (Kolodziej et al. 1996 Int J Pept
Protein Res 48:274); b, b dinethylcysteine(Hunt et al.
1993 Int J Pept Protein Res 42:249) or

di am nopropionic acid (Smth et al. 1978 J Med Chem
21:117) to formalternative internal cross-links at

o S G 5o b PR DR by o o
N e e e BT

positigg twéxerq qlw&g@wﬂ libgspigdleq ortipn akBig@eptadd amineremrinal e Xaa: (or Xaa,
or Xaﬁﬁ aﬁ%@éﬁ?}]g {1]1, %g%eorr%f lﬁ% Eg\g{éan%%g ‘1?% a}rhljloo ehgllglai aﬁknagacid of the

peptlc(e- @*ﬂtﬁfh@@:ﬂ?&i{;@g},x&@ oﬁK&@f) ¥4 Lysi d’ﬂ@ag% p@‘ﬂi@i‘lﬁ@h@ﬁsm,cleavage
er linka - or -
site thaﬁ}%a?%ﬁ%% a‘fmﬁ)ﬁgﬂ@a Whetml@!@semll hbs%ratequtszwfcthep;ptldmmmo—

0l IR REINEREs e SR W Tl v

of thezpe):)tlchof the xrailwptl«m islledullebr Hhl, the I@leplmdeN&h havd\a alilym@&@eypsin cleavage

0: 11 03 crlbe ods ring
site LR IGFAA ) i e S RE WU SpoioR b e Pepjde amino-
termlﬂpto Qﬁ@lmAﬁ@l‘étlvélg&g%%ﬁithe?sg&g)eﬂ@@ﬁg Eéeﬁ%eﬁt}%ll ?sHls Thus for

bé dr ocar bon cross-| Hydrocarbon cross |1 nks ca
example, 1f thsopapéide mChldn%@mrtaégasm r(eptldmhmthmnsl th é{dag\/&b@pd@lde will
ion t.he case of saturated.h arb
be ioRAGH PR Ry Mol el 8o v, Bk S Sl BioBRRE Romg the
analg€ad pptitles whihi@bh BOIR I MatRplide ark ﬂ&spPﬁB dendomorphm—l
Sigma- Al drich and described, for exanple u. S.

endomiphine 2, ecisBindalarg@, himepms and qubstanye p prd g@m@e@ Jpeptides
deax%@&h&%ﬂ@rat'on of such alternative cross-1inks
requrres replacing the Cys residues with other
resi dues such as Lys or Gu or non-naturally occurring
addi tion the | actam ani de and

' ds hi
Wheﬂ@:]? g%@gflb é?ﬁu&fid&@nﬁ HRY bg presp h?é"é‘?fnt Qymaaé idypueCysnand Cyss;
|
o RIS T BN AMADE I8, SO o5
peptidss.c Hiowiseeihey intohaleaming acidiclandeh and/a:r z&ldstema it @rélploye
o0 s B, PR MR ST LS A e
decref¥e tRd abilit) of 4B pe@ﬂﬁéﬂo stiGulat %?teéfﬁ%ilmot?x )alt r gh@ a&ﬁﬁy of the peptide

case of a peptide conprising the sequ
to foldeerreciaaadten the s}@dﬁy@ﬁﬁ@ mepSde, Xtteigthe ab111ty of the peptide to bind the GC-

C receptor and/or decrease toxicity. In some cases the peptides may function more desirably

than wild-type ST peptide. For example, they may limit undesirable side effects such as

diarrhea and dehydration.
In some embodiments one or both members of one or more pairs of Cys residues which

normally form a disulfide bond can be replaced by homocysteine, penicillamine, 3-

mercaptoproline (Kolodziej et al. 1996 Int J Pept Protein Res 48:274); B, B dimethylcysteine
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Xaa9 Cysl0 Cys Xaal2 Xaal3 Xaald Cysl5 Xaal6 Xaa CyslS8
Xaal9 Xaa2 Xaa2l or Xaa Xaa2 Xaa3 Xaa Cys Cys G u Xaa9
WEY®sQyE9IAsn Pro Ala Cys Thr Gy Cys Tyr Xaa20POEHD05/007752

(1'1) wherein: Xaa Xaa2 Xaa3 Xaa4 Xaa5 is m ssing

and/ or the sequence Xaal9 Xaa20 Xaa2l is m ssing, the

peptide can still contain additional carboxyterm nal

or amino term nal am no acidsor both. For exanple, the
Hunpepd.i 1983 daird Ii’apchﬂQin &ws ém'2|49) dzre;ﬁmhimbr@ﬁqﬂemié (Smiﬂn etal. 19787

ciljt eco uct i n of ti and
vied B80S b RS e e el s S A Bo s dfdndgrmar
disulf@ bgak. The peptl de can al so i nclude other am no
term nal or carboxytermi nal ami no acids. In some cases
the additional am no acids prot ect the pepti de,
abilize the e or alter
in aaiBR; 'S o tE GG ide DBu S esfh oGl G hletiate St sppge-tinks.
e.g., &Arhide digksise (AQCH, CE(ORGICHS- 02 - CHONAGH(O)SH, 3t dnodte@inkd)}R, a

peptide to apatient. The peptide can include 1, 2, 3,
thloester lglkagg a lggaqumdggga caggamay linkgge, ggreatimkage, ag}@}ouljpg@)nkage a

phos o TORAR ARy kb EF R, CRIGH T S dfieiOf B
CH,(1eedHQaBh-)pan tther ladkape (-El,CEYQCTH), €or UHROCHAMH,Dea foether linkage
addi tional am no_acids at the;@ag% termnus_of the

(CH;%;S% S Hord it an aminsd b S NH 0 fe-

S equ e nce 51% % '&ﬁoﬁﬁ‘-@k 15 f% ggaaS%(aaQ)%{(gg{%ﬂs % g Q/@Ig %ﬁ?(glaiés)CHZ')' For
exmgewﬁw (@xsNaictuta. Sciall: W23 T8, CY0E) SesCaibt netaals for

o 53 BTN g SR, MR . (55 198 i m o

ZOOOfﬁ&cnﬂ_ésFétabTé’ ‘hy@xrocﬁlBgn cPS@élths A3rocABdiberbss 181k ’caﬁ%é‘pl%ﬁuced via
Al'a; Xaal6'is Thr, Lys,” Arg, Trp; Xaa is

metaﬁ(aas (o m@haltkwsmfollwad bﬂ hﬂdmgmomam chse Qﬁf§p¢ﬂhféefbhy gearbons

oL ML 980 B PRl R0, SRR . nd

SigmaA18AcR el didestibed) B er PR iﬁamsspatbm N&rst 3108 and 6,111,121). In
enbodi ments of a conposi t1on conprising a peptl de

sometragasnictggaeraidepuelmeh elﬂqmatm&roeéalmg%lm&mpk&w tly §@s residues

with %1%17 aﬁ%ﬁ% %lé %@ %&1’2 élfé%{%ﬁfralﬁ? oeglo %1?&' A7 8ddition the

lactai@Qafpide 2:0d B divoABLS t:ro@i—hﬁltbycaﬁfbetdsed Wﬁblﬁmﬂhé)bep'[ﬁhleeeﬂ if they link
~In a second asgect the invention alsp features a
aming feifis BeRASHENTARLhE BEhPIATCUPIA DK GYSc oTHSR icEgsprgunks can occur between

two aﬁgﬂb Qélﬁg ﬁfa{ A4 sﬁlga.ré’te@ ﬁg 6o Emﬁloniéﬁ{srﬂ?%%f&éeﬁ "i‘&lvo 111]1110 ac];ds that are
rrsin

conposition co or consisting essentia
separpted ibfyisedarpmptacie (engg. Schadneisensi dt (JndnoChem. Soc 122:5891,

2000§)9n3i sting essentially of the amno acid

In the case of a peptide comprising the sequence (I): Xaa; Xaa, Xaaz Xaa, Xaas Cyss Cys; Xaag
Xaag Cysyg Cysy) Xaayp Xaajs Xaays Cysis Xaajg Xaa;7 Cysig Xaajg Xaayy Xaay; or Xaa; Xaa,
Xaaz Xaay Xaas Cys Cys Glu Xaag Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Xaay Xaay; (II)
wherein: Xaa; Xaa, Xaa; Xaas Xaas is missing and/or the sequence Xaa;g Xaay, Xaay; is

missing, the peptide can still contain additional carboxyterminal or amino terminal amino acids
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sequence: Xaa Xaa2Xaa3Xaa4 Xaa Cys6 Cys7 Xaa8 Xaa9
Cysl1l0 Cys Xaa 12 Xaal3 Xaald4 Cysl Xaal6 Xaa Cysl8
wXam3i08Xamn2 Xaa2l (1) or Xaa Xaa2 Xaa3Xaad XaaBCTYSBI05/007752

Cys7 Xaa8 Xaa9 CySl Cys Asn i2 Pro 13 Ala Cysl Xaa 16

G yl7 Cysl8 Xaal9 Xaa2 Xaa2l (11) as described

herei n. The peptides can be co-adm nistered with or

linked, e.g., covalently linked to any of a variety of

or bott ier examble.dbs peptidecan mehutts anrapdinel emyirsh s¢qgesdecthat facilitates

recorfiifint BEyRLor A Eneide A0 urrnd PHgr B MRSt the peptide o a
patieftOTha FbiRicaah diso R d<ASh&ENINE R P& belCarBHag&aHInd athifSacids. In

i nter posed between a peptide that is a GCC receptor
someggend dhet additibnal greippiadials phetect taspeptide stabilige the perdigleoaplter the

activii}ggftﬁllgggptg%:egﬁl m}gg cr%gsa %;qqﬁ{éfallg(giﬁh%sge%ggféioaﬁlge 1%1('& glceldéJ gr%‘%emoved
prior € fBNiafrhfi@d{ihe péptrirkb ApaRen! THe peptitie\chi hodidedn) e, 3,11, 10, 15,
remains linked to the flanking peptides in vivo, For
20, 2,380,820, 60,y/0i 820,080 L1 ncan pmEL0 @1@,8@;9 its giyiq fgEminus or carboxy
. . - [
e A B BT RATIERNILEN oA o, For o,
there ghiybé 10 hdditddrial atoptoeteydsalt & angine sammibersud ettt Feptidp asdnae at the
(Chaltin et al. 2003 Hel vetica Chimca Acta
carbogE te3MAUS47; Caliceti et al. 1993 FARMCO 48: 919-32) as
can pol yethyl ene glycols (Butterworth et al. 1987 J.
Med. Chem 30: 1295-302) and nml ei m de derivatives (King
In one tmhbdiniziOe Peptideredrprised tht aminBacid Sued@()): Xdar XenzXaas Xaas

ans s MK i o B S AR S R S o
WR&BRMKaL, 28D X44,8% adC0Mi 8t o 8K aag 49 8ru; Tedah &NBAY B8, Lys, Arg,
Rasy 32{%?&%2}5@%%3175@2{6 égr%‘kxa et all. %OO%a8Jour nal (EJf ye, A8

Trp, Torr Pok] Beh RelAsas Ea7i8isPrs; X2B, is@laf Xams stThal Alapbp Arg, Trp;

o TS B 595 5P 5 PR ot Pt i ot

and/oP Oph| Xes J0fa, Kag, XaLers in@singpiheRena bogdieibrabilafiéng &mo acids in
or nore different noieties each providing the same or )
somecfinffodinestes. f Ihestiabhambahimeris ofp cempedorpeprpriingapeniide having the

| i d, 0 e i n I.C a
a5 PSS el €y KA ROLE U K04 D X
Cysi MﬁdleSalmiiyﬁ% D(QSwQGﬁzob@aQﬁ. d@r@ﬁtldﬂdm Ithd:tﬁnWS)r cbmmist of any of

exanpl e, a peptide of the invention can have an
thep@ﬂé?@%%T@ﬂ%Eptide linked to its amino term nus and an

anti-obesity peptide linked to its carboxy term nus.

The additional noieties can be directly covalently
In a seondendpdoty thdmvpatpin e Batucsr therapeutic or prophylactic method comprising

administering to a patient a pharmaceutical composition comprising or consisting essentially of
a purified peptide comprising, consisting of or consisting essentially of the amino acid
sequence: Xaa; Xaa, Xaas Xaa, Xaas Cysg Cysy Xaag Xaag Cys;o Cysi1 Xaa, Xaa; Xaajs Cysys
Xaag Xaayy Cysig Xaajg Xaayy Xaay; (I) or Xaa; Xaa, Xaas Xaas Xaas Cysg Cysy Xaag Xaag
Cysio Cys11 Asny, Projs Alajs Cysys Xaajg Glyy7 Cysis Xaajo Xaayg Xaay; (II) as described

herein.
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bonded via linkers. The peptides of the invention can
be a cyclic peptide or a |linear peptide, hi addition,
woriosiopi7e7 copi es of the sane peptide can be  PCT/US2005/007752
incorporated into a single cyclic or |inear
pepti de. The peptides can include the amno acid
sequence of a peptide that occurs naturally in a
vertebrate (e.g., mammalian) species or in a bacterial
The pQ]pt@,dﬂS @en b¢ po-adairtistenad Wlﬁle)rﬂmﬂiﬁ(ﬂ chess, @azaleb'éy baketd talahy oba variety

t el nonntur ] ur.rin ep
of ot PRhtiTeq pecdtRRpuRe B4 AR RS P SR Nty
includiﬁ%tvhﬁlqﬁhﬁﬁhﬁﬁﬁﬁl dthe Agaﬁtsld@y&meu QBreid.n vari ous
odiments, thé patient is suffering froma

gastroi ntestinal disorder; the patient is suffering
Aminb 2618 ﬁoﬁihﬁﬁ{oda%'id PEpiRfctAM n%ﬁ%bﬁﬁkeslﬁf:é}'s' Bart k2 de8 befween a

gastr0| ntestinal notility disorders, chronic
peptiderthatys o GHT- -Coseaptio-aghsdit amlta pﬁptldg dlaohaa:some other biological function,

Q-.0bst.ruction di.s d tr|c
e.g., aB %st ay%tb(gr% Ia&)eptﬁq%] gf:at (ﬂ% glps’lﬁvﬁ(fmﬁ grone that is
cleavély §0@AEE Hanldng p@jﬁﬁb@mwwcg@sdﬂeqmtr@fﬁam@ #hkdll 6 IhéiBinking peptides in
functional heartburn, gastroesophageal reflux disease

vivo. FeerRpympleayeing hegsilaning, rg}yowhalyelnbogwpylshﬁwd?l@mme gamma-

t :
ammc%%?%r{ ?%g{,% 4113{1%033 8?03? 281%? d]g ?Jhgyl%lgmﬁg %r&gt‘ogﬁ%g ag'gl (ﬁq%&l %—vahl—L-
phenymmlnne omsbeé mtl Ia@ BpacersChaldnst alpamoaoHelasﬁ@c(Hﬁtx@@ Adtd B6:533-547;

Caliogligiet 1598 FARMED ks Siosi 5isa crb o bieBylena ehaolsiBptterworth et al. 1987
I, Meg éhgébhb% @0@%@%@ NlrlvafiVes qga&%e&@%oh RRsheARsh Lett.
| SOr | S

ers are descri ereln atient
43:198H1P80). NGrionpother ljdsts ot deesibedid thenbitdrhtintey(Natsidar1@06 3/olecular

Dive G 38 Bt b S PACHACC S 90 SOLOD e aedron L.

35: 67'7¢f8bUBr01&>é% BERSORTouthb] 6F CORGOIAVRASRS 78:11 5908 Gﬁfﬁn et al. 2003 I.
dyspepsia, a functional gastrointestinal disorder,

Am. ChanetSosnkdS:GiEdrGBUy Robigsst ot abd P8 BrypeaNatl eAdadx Scli FBADS:5929-

5934)( GERD), gastroparesis, inflanmatory bowel disease,
irritabl e bowel syndrone, post-operative il eus,

ul cerative colitis, chronic constipation, and
s .and condl ns. associated with nsti pati.on
The pEusiges OF BirdiTopuion o b SHehal Bons e oBoBr B Ea Bt pach
providih} RS SmeRR A eHt FintHons ORS dxBRplDthe &ﬁﬁd&@ﬂﬁk‘ 1Rfkd @B"a molecule
associ ated with neuropathic di sorders as well as other

that iscasratialdesin and taa péntide dieat 35 eped teltrsgobbity. Hbe @ﬁpt)de andevarious

moie 3 URY Bt bl B ATl AR ofHofe  nel BB arention can have an
analgéb@d‘fpéptﬁe $inRéN Writsfa@¥iBs teMinie afg laﬂ&ntl—%Bé’Blﬁyﬁ@p@@ﬁrﬂ@@ to its carboxy
nmpri ses _no nore than 5 am no aci ds Er| or to

tenmlme Tplslé pédidend angigtiasesn bedireatlypcovalzotly bomled i ﬁle ppgude or can be
bonde%Q'la ﬁlerZ.O 60,

The peptides of the invention can be a cyclic peptide or a linear peptide. In addition, multiple

copies of the same peptide can be incorporated into a single cyclic or linear peptide.
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50, 40, or 30 or fewer amno acids. In other
enbodi nents, the peptide conprises 20 or fewer am no
w@ei0d®s779n ot her enbodi nents the pepti de conprPGEESI905/007752
nore than 20, 15, 10, or 5 peptides subsequent to CySl
In certain enbodi nents Xaal is a chynotrypsin or
trypsin cl eavage site and an anal gesic peptide is
present immediately following Xaa i .In a third
The pgapidestcan inrdudethe amimradidsqueres of apeptitedhhtorcctrsentiralty ia a
ient sufferi from constipation. C.inically .
vertcfie €. st SoodRrorans DrLt Tt Pt GHURSHhe pemsides can be
partiaﬂlb%rﬁ:bﬁﬁlb&]ﬁ YohaldPWR octBYi@EBBhides! A8soCPlSih ShERGYntRh are
.feces and the ease of bowel novenent. One conmon
peptidupimetics eprrespording td thapewises of thedeventiam t hr ee bowel
nmovenents per week. Qther definitions include
abnormal |y hard stools or defecation that requires
In vagousesmsiodenéaits, ahdpngnt Sehifbrigy 8 dlaasbinBBial ARBFERGRL patient is
Ther 15:749-763). Constipation nmaybe idiopathic
suffering fromiaghsardersslocted frans thegroun eomsistingef:  gagiopistestinal ity
- : : r i ud| neur ol.ogi . 1
disordlrs, SRR Rlokihd pROET LRI, LG Do MR R, Gronms discase
duoddénoghstdierefiuapdspspsize fimdtiosal dyyrptiaymaiultes Byspepsia, a functional

e AR e S L oy
gastrdarssRRf irkfaBIE ] Synd@the R e?ﬁWeQ%ﬁg WeerfV3%Bfitis, chronic

di sease, Hirschsprung' s disease and Cystic fibrosis.
constipaiet, iapd tisordersoandadonditibns asseciated wiith cohstipatige(e/g. constipation

R TSR PR ENT S

associafédi v SFuMiS disdRier JR0N AP &AhS coflitibAPART M a8 s 3R escribed
ant i psgchotl cS. The nethod of treating constipation
B

herein) o PRBY iwrienng fiom mgastropiiestiantemetility disordspsnobmintd iotestinal

i S . i.Sti tiall f tide,
B T b . BT e
dyspepéie, fanitivnabdyspersta]uengiesr dyapdpsito@neaenaXaadroldastiabBisorder,

.Oys7 Xaa8 Xaa9 CyS1OCys Xaal? Xaal3 Xaald CySl5 Xaal6
flmctlscty%% %‘?a%}%ll,aga%%%gpb@é’ﬁ@aeﬂ%@liea@p {GBRDX g2 stxepaposis Bxlarmatory

. . >ro0l13. Al gl4 .
o 135 DUl 48, L A O i
constigiatsay, hinkdistredersiand conditiens Bsscigeb@ith gBMtpatibh@.g. constipation
CO st.j[kpat [ ?n % ass?sﬂ'&at ed with use of a therapeutic
assocl ‘ﬁgml IfSﬁé) 88_ LR ,pgst—ggrgge gﬁnéap%}oglhaxgi constipation
associBRH APkt hathi® BlsBRlers dsRIIGRMMdr REAdiAGLd ahd. qisord3r$ arg described

. post-surgical constipation (postoperative ileus
hereiny;-he eemnpesiipen isadméinstorsid araly; tietpepidgeashprisenBe st fonak amino acids,
l.sorder: t constipation,is jdiopathic (functional
the pefficiRiiseh ol of FRb P THLAREls, Sncfhe PREE Gmpriseifo tore than 3
aminoGRRBpridatd Ofs! thePeHReld dufRlisd 190, 120113021 3V, ¢10,T8H AR 180.C70, 60,
or endocrine disorder (e.g., diabetes
50, 40, or 30 or fewer amino acids. In other embodiments, the peptide comprises 20 or fewer
amino acids. In other embodiments the peptide comprises no more than 20, 15, 10, or 5
peptides subsequent to Cyss. In certain embodiments Xaajq is a chymotrypsin or trypsin

cleavage site and an analgesic peptide is present immediately following Xaao.

-18-



10

15

20

25

30

mel i tus, hypothyroidism hyperthyroidism
hypocal caem a, Multiple Sclerosis, Parkinson's
waele@easw97 spi nal cord | esions, neurofi bromat osP&T/US2005/007752

aut onom ¢ neur opat hy, Chagas di sease, Hi rschsprung's
di sease or cystic fibrosis). Constipation may al so be
the result of surgery (postoperative ileus) or due the
use of drugs such as anal gesics (e.g., opioids),

In a thind hdpypteﬂkém\&inﬁels feaqiitd £ oRtholdSantreating rat;jademtrseﬁfsmng from

ant.i sp Ics an ntlp 0|cslnafourt
constipgHon. r@ RCefR %naa ﬁl%‘t W‘WP%E%“&@ ‘E‘F %é?ﬂ?ency of
bOWG?i‘HO(’@IEIbIﬁg tRe SRIIRALP b BRI Al tﬁé sakde Bowtelr}ﬁo@ﬁeﬁﬁ.cbne common

conprising admnistering to the patient a
definjtivarofeosstipatoa is (basnﬂmalthree bowehppvenengs pﬂl‘ vmksﬁ)ﬁter definitions

ti d tid
inclu GG REPEPAN T Sop R Helec o T B aE AP SEhping (Sler 2001,
Alim&8 PhaSEAYETRS 15289- ?@ @onéﬁ tﬁ)n)fﬁ%d?ex@fbf@thg’ Betfonsl cz)nstlpatlon
Xaa 8 Xaa 9 CyS10 QIS Xaa Xaa 13 Xaa 5 Xaa
or sloxglarGitsongipKaen) vy speead2y txathep mal{spg mghdmalexadogc,xaetabohc or

Xaa ,.Xa Xa a 9 1.
endoggf 467, TtSe Fecnire fndl P e el R yypt By
hyped@®yridans, hypddalcadmiag ®afiple Sl daesi€ Parkinson saliseasts spinal cord lesions,
enbodi nents, the patient is suffering froma

Neur@@gpmatqwe@mww apwepdhy,; Chagas diseaserflirjchspyng s disgepe and Cystic
ﬁbro§1£ Q;Un 1 ! éfs?{n?i ralls%eréoe?cﬁ{; If"egl)}ft | SOF%@ (g&&%%raﬁ%sﬂeﬁg)' RUuto the use of
drugsi sutkeas amgesms dilebmpidids)r atihypertensivemrinticonvulsants, antidepressants,

pseu truction, ease, duodenogastri.c
antlsgaémp 595 a’é‘i %gqhgtmsr Sﬁlﬂmgﬁgﬁ E%’é‘wgs 11’#48998 prgprises
admn?)ét%ﬂﬁ?ﬁ?ﬁaraﬁ‘laééﬁﬁ%l' c%ﬂfﬂosﬁ%? tgg e gﬂglﬁé bt E@HSlsﬁhé QEdRially of a peptide

unct heart burn, "gast hageal 'Ux di sease
compfiSEBD)qnsigting o Hpaoesising ¢ss¢nttaab Ioé tmcamho sgad dequenge: Xaa, Xaa, Xaas

Xaas RGP oK 2 7o 06 St i XeQisfaar ysts Xaaus

Xaa, K4, gyaﬁxaaq Kb PRad; @( X&4R r(rgx*sg e?yxaag §<§§90@ysq5 €9s;YMAkR,, Proys

use of opiate pain k| ers, sur
Alwfbsrsangm& Ghim CmmXem é(taﬂ:{oé‘iaﬁn dllheswpab@bhmwm
neuropat hic disorders as well as other conditions and
di sorders are described herein), obesity, congestive
In vaR€@ dmbodithéetits, thOEorRBtdA iPhestiated Gvithypeop bal‘idr@aeuhél agent; the
fifth aspect, the invention features a nethod fo
constingiipe isispryiaieds with paewtoppthig dispsden fheyronstipatipn s ms%surgﬁél
const{EkR hERBRIFE NS Ih LAl Dich duthchld Glth p Bagpointostinal
disor@erpthie d@enstipativn siidigpathior(Sirstiomnd coﬁstlpatlmlm tragsit constlpatlon), the

essentially o am no, aci d  sequence: 1 Xaa 2
constipation 1s>@z§gociat \glt&gureygglcxglg a@ol}éggr @d@%nel 5@99?1(? gy sliabetes

11 , @%t , hoSrotdi %aﬁyl)@ 18N %Y Mulifh1 X8 erblis Btki
meSs s %"%@ hipdtiraidiathyRal dniay Ml hle grsiy kmson’s
diseade, ¥piaal8ord lesions, neurofibromatosis, autonomic neuropathy, Chagas disease,
Hirschsprung’s disease or cystic fibrosis). Constipation may also be the result of surgery
(postoperative ileus) or due the use of drugs such as analgesics (e.g., opioids),

antihypertensives, anticonvulsants, antidepressants, antispasmodics and antipsychotics.
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Xaa 9 Cys 10 Cys Asn 12 Pro 13 Ala 14 Cys 15 Xaa 16
Ay 17 Cys 18 Xaa 19 Xaa 20 Xaa 21 () as descri bed
wheesiosr79T n a si xth aspect, the invention featRPCEESHE05/007752
method for increasing the activity of (activating) an
i ntestinal guanyl ate cyclase (GC-C) receptor in a
patient, the method conprising adnministering to a
atient a pharnmaceutical conposition conprising a
Ina pmth a9pedt, fepnyaision fatired mmethodrfer edting aqfatlemt suffering a

SI ) ng i of .t.he no aci equence:  Xaa
saste GRS GRS TR Gmefon LoRpringgdRinige e fde gatanéi Pegaraceutical
diod 2onipdsid 9
compx)é!aozoo XgaSIZ% o@s%?n%?e%%é%%ﬂ;ﬁng&iag4 oo 1n% consisting of

or Cowamgxa%@nsaﬂcaat( the @pgio ydIeqnenrrel Xapraa Xaad )éaama@@ysl Eys7 Xaag
7
o 838 95 0L 08, K B0, SRR o K g oo

Xaa, Kaa{Xuag Xasy Cyss Uyst Xghs M2} Eiys, @5bd Aﬁﬁlzqfréb%lﬁﬁ WBs| XA Glyy,
a_nuc] eoti de sequence_encoding a pol ypeptid

Cysisctanpr £a92natn 006 deecred desgimuence: Xaa Xaa2
Xaa3XaadXaa5 Cys6 Cys7 Xaa8 Xaa9 Cysl0 Cys Xaal2 Xaal3
Xaald Cysl5 Xaal6 Xaal7 Cysl8 Xaal9 Xaa2 Xaa2l (1) or

In Vaﬁi@m; eXdwAnalXdhelparny SGfem/fromata¥acidteaiisi le@yd?er the patient is

2 Prl3 Al aiL 9/81 Xaal Ayl7 Cysl8 Xaaj
suffoRE50m s0rfen splCsted o e gaehmy RomeishiE i %astr@mgq%al motility
disord@$$ @htontBitdsYA 'ibtsélﬁle Jb@@ﬁ&foﬁsccﬁoﬁ@ggagl ol Mstrh &Rl bﬁgm s disease,

consti pation, the method comprisin ni steri hg
duodenggaritge redfuxy dyespepsia Surictiahal glyspepkial sorayjak dyepep - eﬁimc’uonal

sty el ispidl (iRl HEET et oe o HRUY OisHe5GERD),
gastrdpafodisf irfl@bROvel 1IRIrRAH tpogﬁoﬂe@ﬁi\}éq%ﬁs flﬂé&atf%éscoilﬂ@chromc
ormtwo disulfide bpn and the peptide includes six

constipption, laa€d diserders mwd@@n@luhgns dsseatiod mdkh, constipmting K¢.& constipation

featyres .a eat.i a
wssocFRARFER W AT P BDIE PO s e PR bR PR
assocﬂteﬁalomﬂeh@ropa{ﬁm@ disordefd &S ¢1NS otRERIeEBitiORS hidIgibdraBrs are described

col onji c pseudoobstruction, Crohn's disease,

herein), fisingaBEsSHve hedrt falureggibrmian prostaimbynespiasia.
dyspepsi a, nonul cer dyspepsia, a functional
gastroi ntestinal disorder, functional heartburn,

Ina ﬁ@asatspmsh@ hevgetidn feeﬁﬂrdsm létRedfe ifdrbg gagRsiteatadl @®itdity in a
e bowe] rQnme,, post-operatjve il eus,

pat1eq5,| tg% q}f’\?‘émgmf%s{ ?t@ﬁﬁlg: t%p]ag{epb%phaémac%@al composition
compﬁblﬁgEﬂﬁﬁﬁeﬁpgjtﬁﬁr&gfnghﬁﬂ &ﬁ&gﬁﬁvﬁﬁ& Hhdil 1fg°é.l:§ i b?ﬂle amino

. 0. const tion SSO |ate use 0 opl ate
acid skquenes: sXaapZer6an éﬁaazé’{aae Gy&tﬁ‘xsaf}iaam}(aar(dysaﬂhysﬁ i Kauli Xaa13 Xaajs

Lated w n ro i ¢ disor as_wel | as other
Cysis SR X it G St g S oo (D o7 et K50 Kas A%, Xeag yss Cer Xaag
Xaag Cysjg Cysi1 Asny; Progs Alays Cysis Xaajg Glyy7 Cysig Xaaje Xaay Xaay; (II) as described

herein.
In a sixth aspect, the invention features a method for increasing the activity of (activating)
an intestinal guanylate cyclase (GC-C) receptor in a patient, the method comprising

administering to a patient a pharmaceutical composition comprising a purified peptide
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descri bed herein), obesity, congestive heart failure,
or benign prostatic hyperplasia, the nethod conprising
wW@eivsH8TPEri Nng an agoni st of the intestinal gueelyUs1085/007752
cyclase (GC-C) receptor either orally, by rectal
suppository, or parenterally. In various enbodi nents:
the agonist is a peptide, the peptide includes two Cys
t hat forn1one di sul fi de bond, the peptide includes
COMPFISIHg, QPSIsting ot PSORFISHRE essentiaily @6 thsomiso aciddequeace: Xaa1 Xaa, Xaa;
oy ud t formghre If|
Xaas RIS CBOKERE Chui s Aty oam KB Fi 17 Cysis Xaano

XaaZd?é‘tdjqd) (ﬁl‘@(a&ﬁ P@&i X?ﬂ?@ Xa‘a‘gxgdS %J‘%% tXale?JXaﬁ’d @ﬁﬁ 6:!@5/81 1 ASI’ll 2 Pro 13
consistin

e._grou
Alayy §t5(r:%} éﬁ}'ﬂ%w frdap Pﬁgﬁzy@ﬁa éﬂhé%@esm@bﬁd&mr@n
i ntestinal pseudo-obstruction, colonic
pseudo- obstruction, Crohn's di sease, duodenogastric
Ina Sc@mﬂuaspeciy&lp &pshton faaturés anadladyl speipRi azid MOKRLLIE@bmprising a

nude‘%%? ES a, a funct“ﬁ gastroi.ntestinal disorder,
PONRICHUTRGP cheodinad £ CORBEHAS fleAmine prid seqtcnee; Staa Xaa,
Xaa3 X%B@kj C%%fs?ﬁﬁﬁgeﬁéé 'C}}Sl’orc}tsﬁ@(&l 2bﬁ¥\§ i; X%.Xm ‘éﬁ@g@(aam Xaa17 CYS18

OSt operatlve il eus, ul cerati ve co
XaawcPémctXapat Doer, Xam Xadi Xaz d@asXaaa&:ys@@yh7t>(aam XaasCuGé GYadAsn;,

t t d th
Projs \gggl 4 gg’g ?ﬁtag@%h %kgl qaé%cggaszbgga?zl | r1Qbe8thgren¥vI
consti pation, and consti pation aSSOC|ated Wi th

neur opat hi c disorders as well as other conditions and
In an agé@rad@’r% therigvepsion dfeasegs paresiad)for trbﬁémug@pnstq:anomhq: sietigd

compﬂgﬁ‘g g%%&?&ﬂ%ﬂl%g%ggpbﬁﬁle EJtesEt/%?ll &gy fﬁ) 1 ﬁ%myd)ﬁgceptor In

vanou'scanrﬂmdlmémm thesagaeist ¥ sspeptidel the pdptide 11}1611@1@9 epd Uir@ that form one
s, the

s 30, or fewer am no aci
dlsulfffjg :Eépﬁi §E§p%d8 inqedis foury ysdhat dpram t""%\%“ﬁﬂé bp@‘éﬁ, pebthe peptide
1ncludé9§‘5&r(t}§€iﬁatff&g¥ﬁ{ré‘e &lg@ﬁﬁeb&m sno acids prior to Cys5. In

vari ous enbodi nents agoni st is a peptide, the
peptide includes two Cys that form one disulfide bond,

o B A R Sy e e
gastrdilifeSitnallidulity dsorlas dc?rroﬂl@ 1rﬁébt1ﬁ5 eﬁé@ﬁﬁcﬁo@sﬁﬁg\g%n cBBﬁlc sgudo-

i nvention féatures a met hod for treatlng
obstrugiae ddols ﬁﬁﬁﬁ%ﬁﬁr@m@@mg&sm eeflung dgspepsip| fehaiomal mpépsw nonulcer

cnBAY Bl gt G B 6, 4B e Sght et

diseasp €@ERDY, gabiepRER, hlﬁ@aﬁl@%v@%ﬁdr@ﬂeC%’o%t—%ﬁé}ﬁtﬂf/@ﬂéﬁsOlﬂgeratlve
di_sul fide bond, the @ﬁlgtl de includes four COys
colitis; ghrpmie wensiipation, pad dispidgss andwe}ndlhenwmqmied wnthlcod@mason((e g.

COHS’[I% m&trc]:llafé e\?}éﬁ Hga e&(;fn g)lastéJ{JIun ?{?b ?{g Eﬁ%ﬁ g%%sﬂsr%@ﬁ mg r%lqd
constipaiion aageiuteal with néurepdthie WisoederOeséll ¥s oth&dorditiods B disorders are
descril?e%t herein), obesity, congestive heart failure, or benign prostatic hyperplasia, the method
comprising administering an agonist of the intestinal guanylate cyclase (GC-C) receptor either

orally, by rectal suppository, or parenterally. In various embodiments: the agonist is a peptide,

the peptide includes two Cys that form one disulfide bond, the peptide includes four Cys that

form two disulfide bonds, and the peptide includes six Cys that form three disulfide bonds.
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limted to the anti-obesity agents descri bed herein.
Thus, for exanple, PYY3-36can be fused to the carboxy
WwW@e008/087197 t er mi nus of a peptide of the inventiPCT/USW0$1007752

a fusion protein can include a chynostrypsin or
trypsin cleavage site that can permt cleavage to
separate the two peptides.In a twelfth aspect, the
invention features a nmethod for treating obesity, the
met hod conpri si ng adninistering to a patient a

In atég@@gsﬁﬁﬁ Hfé 159%@%'}%’@& %”Ba‘g %5%& esﬁnaf&%‘sorder

selected fisirsthic goupf consistanet: %atslﬂgn’e&&ﬁm tdodillityy dl%rdElB eclﬁffﬁ‘ne ®ntestinal
acid seguence:, Xaa Xaa2Xaa3Xaa* Xaab Cys6 Cys7

pseudQ-obstrgHiony cRigRie PSRl 10PsiRuGeD, Kerhnls diyenss dxadm»gmac reflu,

R L e MR N T T

ﬁmctimdiﬁaﬂwﬂﬂga@red@pmmeﬂamﬂmé@&aZGERD)) ga%&oﬁﬁéﬁé iiBRgble bowel
enth aspect, the invention features

h ' I
syndrfRE Bt op ey Leipiir QR G OChESs FrHiosisen prchibgrde and

condiBordHskddiAed RBRICLAS; ﬁf%ﬁ’(e' gS 'cgﬁbt ﬁf?&ﬂs%élgtgd ngtthSC of opiate pain
consi sting essentially of Shno Aacid seque

killersy pagt-skegicak samstipationsand colgsgﬁat@@‘sso(wad wahglefﬁppmldmsorders as

X 3 Xaal S15 al S1 Xaal9
et SR RIS SRR i BB 98 BT 58 s
adminkgadh g ysdddnisy Sﬂfhe/ﬁ&%tﬁlaf’%@iﬁla@ ﬁs@@@&jy@@e}ﬁorglﬂ %Znous
CyS18 Xaal9 Xaa2oXaaZ2l ) as descri bed "heréin.

embo@m@n@,ﬂg@ ePmapHition ﬁ@d@émﬁ@@ﬂlom}h’ ihe nepideeamapregs B0 at fewer amino
wias PR P 2 LSS0 Oy S ALEELASD o o s

amind aidsyrior té Bgssmet hod conpri sing adm nistering to a

patient a pharmaceutical conposition conprising or
consi sting essentially of a purified peptide

v OB S, SRR IBBELCL Bm o

disulfide d8nKhOpPisie Oncfbyd'éii 1‘()(&6(1)% théat ddi3n N%idléul@dSbSndéa aﬂ(ﬁthe peptide

al? X 2 I X Xaa2
1nclug§jl )@'gﬁéig 3 é?‘ﬂg deg %@%Xg\ag gslga]cysazsnlz Prol3

Allal4 Cysl5 Xaalé Gyl7 CyS18 Xaal9 Xaa20Xaa2l (1) as
descri bed herein. The peptide can be adm nistered in
In an devavinepieeinthsiinventine faaturems methgd forstréating bbesity e tmetfiod

o e s ST b G B o o
C) recBigtbf. it K etids dﬂﬂ:mdhrﬂ@lt@ thdadoiReisAddptibE, Shd ﬁe}ﬁﬁ@ﬁﬁ(ﬁlﬁdes tWo Cys that

iuretic, or an inhibitor of anglotenS|n conve
form %Mde bond, the peptide includes four Cys that form two dlsulﬁde bonds and the

peptide includes six Cys that form three disulfide bonds. The agonist can be administered
alone or in combination with one or more agents for treatment of obesity, including but not
limited to the anti-obesity agents described herein. Thus, for example, PY Y336 can be fused to
the carboxy or amino terminus of a peptide of the invention. Such a fusion protein can include

a chymostrypsin or trypsin cleavage site that can permit cleavage to separate the two peptides.
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In a fifteenth aspect, the invention features a nethod
for treating benign prostatic hyperplasia, the nethod
W@ 9p08TINg admi nistering to a patient a phar neCEUS1008007752
conposition conprising apurified peptide conprising,
consi sting of or consisting essentially of the am no
aci d sequence: Xaa Xaa2 Xaa3Xaa4Xaab5 Cys6 Cys7 Xaa8
Xaa9 Cysl0 CySl1l\ Xaa 2 Xaal3 Xaald CySl Xaal6 Xaal7
Ina t@yﬁﬂa&s%ﬁw,ltﬁe ?ﬁﬂaﬂlﬂifﬁﬁaﬂ;résla)mahod(ﬁﬁ toéatng HeesB)aad méatasd comprising
Cys7 Xaa8 Xaa9 S11Asnl12 PrOL13 Al ald Cysl5
admnxaf&%g 3] %znafleet/m%armaq@w 1ion compyisigg of gQsistng gssentially of

The on
AR 06yl R ELEs k1% Ph) i
sequdnoe m@aﬁga@mwxm @ys@@ylﬁ f}@agXaaibf(Ejmld @ysl( Kagg Xaa;; Xaaj4 Cysys

o 5y T S N5 L LT e SRR s (XA Ry OES G Ko Xaas

Cy51 j?stl Aﬁﬁz BrofEAROACEQL Xﬁﬁ@@lif@ ¢yl Xa%g%éaQ(QX:P@ (II) as described

I'udi ng viscer al pai n, pain 4sSoci ated Wi t
herelgast roi ntestinal disorder or pain associ at ed W t h sone
ot her disorder, the nmethod conprising adm nistering to
a patient a pharnaceutical conposition conprising or
In a thIRREME bbtt, BsSB0EAtRIn| atbies @ cBRIpbEiti®sl cRBPfidifi€or consisting essentially
conpri si'n consi sting of or consisting essentially of
of a puinidied nfsm eac@mn@éxgu@qm@tmgaﬁoo@aﬂﬁmgsmamawa tyesmnino acid

sequ% _aé‘)?%? )%Sgaé%é 8&5& a#}fsmo ]aX&% 5 kéal 3 Xaays Cysis

Xaay 3@@@%@@&%@@%&@@@5{@@1 @@ms@xaagsmg Xey.s44hs Cysg @ﬁsa Khag Xaay
Prol3 Alal4 CX Xaalg Gyl7 CyS18 Xaal9 Xaa20 %1
Cysiq Fyyu AgzBDer Med-Yer Ephs Uhh7 GYsedénn stttz fdles desqabed.
n r tion,
hereih KPR b B, B8 BB O e e A bR o
e.g., inflamuation associated with a gastrointestinal

Ina fggrftor e%saor Ti{l@,ﬁrﬁv&%ﬁawon q%{tg%sgq,nli%ﬁ% 5 orré(rj%ggé g%{geatlveeheart failure, the

methB@ BSARTELYS AdiRiniSOHHRAS lalpaR Bt GPRRFhste o cOMpbditiGflcomprising or
peptide conprising, consisting of or consisting

consiepessérdially o6f ptitibedipéntide acmgnseg,wns;etlngﬁ‘aorxaa@stansﬁntlally of

the A TR SR ROk o e A AR SR ST Y5 o Sydle CYsit Xaanz

3
Ko 4156370 L g Byt

Cys7 (apy Xaap %@mc@ysmedsmePEImAYam Cyhs EpyhtunysasifectXaaptaaz (1)
features a nethod for treating congestive
aneﬁ%ntat)F?BF rhur e, the nethod conprising adm nistering a
conplete or partial agonist of the intestinal

uanyl at e
The p?eptidg can be administered in combination with one or more agents for treatment of

-

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 a fifteenth aspect, the invention features a method for treating benign prostatic hyperplasia,

the method comprising administering to a patient a pharmaceutical composition comprising a
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cyclase (GC-C) receptor. The agoni st can be
adm ni stered al one or in conbination wth another
w@o@ansT/or treatnent of congestive heart fail uP€r/usmn5/007752

exanple, a natriuretic peptide such as
atrialnatriuretic peptide, brain natriuretic peptide
or C-type natriuretic peptide, a diuretic, or an
i nhi bitor of angiotensin converting enzyne. Li a

purifiad pegteterdompasectansistieg bfivrestnsioting mem'raﬁs odl threstniod a€idrsequence:

e K3t b 201 Xl Ol s SRRy oo e e Xt Cosis Xaang

Xaang@?sné’lkﬁil‘é)(%){ b@éﬁ (i)%@@aarﬁgs%fag Xaéw)@aa?ggﬁ' @}s7 xfaag R4 Cysio

dm ni stered alone or in conbination W th anot
Cysi 1a@sm Prfogr Ataﬂze@IYSirEXaaloGlBPElys& Hraapxéampd )@aZIa(IBaaldprbed herein.
er | d

The P&Hg@%%"&?e&{dﬁﬁh’?{?ﬁ%ﬂéf (%dh co EJ){)& LW E)anot:ilﬁr ggen i%r Heatment of
BPH, WEBLdnf18 225BRAA redub@sd MMBNbl Q. f Bdstiias) ors@l AptRchdrenergic

nucl ei ¢ acid nol ecul es conpri sing a sequence encodi ng
inhibdo(est.i dpEazstsinehe i nvention. Also within the invention
are vectors, e.g., expression vectors that include
such nucl ei ¢ acid nol ecul es and can be used to expr ess
In a siktO@iH hpectythetivention Eatireda hidtiRdddut fredtiag ot edducing pgin, irkluding
eukaryotice cell or a prokaryotic cell). The vector
viscergh painypain assorigtad e »Erstigmtestingl diengderor paip assespaied with some other
disorferJthe et & IleqILS‘ _?fxﬁ{}ﬁgg to 9 t?én? g‘gﬂaﬁqarcgﬁ’(%f &n d%[tlon
ranslation o Ae seduence encod
comprishgpe ebhdsting] elssemumy cfaspumﬂdai@apudda edrmaprising) cnmmlngloef or

w.l | encode am.no acid sequence_th C es t
conmatmws%aﬂyggﬂmmo afid 56%5{39 %aﬁa%zﬁéav %eaé %aaﬁY%%@w Xaag
Xaag %?@m(}%el)tmz Rl Rk, 8554 00| Sl LCHANKENG KUSy Kaas, (51) toé Xaay

n of a preproprotein that can be processe
Xaa, bﬁa@:dﬁﬁm Xaap@yssiye; BhastXem Cyselyisomisng Rrect e stCysts Xaais Glyir

ipclu eoti de.s uence encodi ng a peptide of
Cysl%g%al? %\%@ﬁ% (d&}as‘i @bl?eﬁg’g » pol ypeptide conprising a
peptide of the invention may be either RNA or DNA,

singl e- or doubl e-stranded, prokaryotic, eukaryotic,
Ina ssvenmqnm aSpwtcth@ igveptan fqabn@ﬂj%mﬁﬂ)@digrotwﬁgg inflananation, including

inflan) é&% §f thg rgas gqr,lrﬁt%?t %Fg?ct,cehg it m 10{1 assro%{%g%g‘?ﬁ a gastrointestinal

disordé¥ey JinfeSiitr a¥omeldfitdr Aisotder,Bs h&tﬁoﬂrcoﬁ?pﬁémgﬁﬁﬁlﬁmﬂfenﬁ@&) a patient a
encode peptide or polypeptlde i ncl ude, but are not
pharmaqepties] compoRtioneMprisTig 4 B‘Bllféﬂdeﬁﬁpﬁﬁ? BRBLIHES cansisimeafor
t I<t.eb
cons%t%?gséss&ﬂ%@\e/;%? t}[? an‘tﬁgfi g&é ncé) )&%f néé"ez??ia%XF% )§a%. @% Qf‘y57 Xaag
Xaag @E{oi:ysmmwz Ked;} Xaah lﬂ]}’ﬂﬁ Xamﬂalﬁ@yélﬁxaaa Kandy Cﬂaezl (D or Xaa,
Xaaz g(bella_o,a }r(aa?;gilags 8{156%%78 )rEEBIag )?aag Cyslo éyrsﬁ%s 12 1‘01 3 Alam CYS15 )?aam G1y17

Cysig Xaaye Xaay Xaay; (II) as described herein.

O_.

In an eighteenth aspect, the invention features a method for treating congestive heart failure, the
method comprising administering a complete or partial agonist of the intestinal guanylate
cyclase (GC-C) receptor. The agonist can be administered alone or in combination with another

agent for treatment of congestive heart failure, for example, a natriuretic peptide such as atrial
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transgenic animal). Further, the vector nucleic acid
can be used to transfect a virus such asvaccinia or
whawalogadT us (for exanpl e using the Bac-t o-BacPe)/us2005/007752
Bacul ovirus expression system (Invitrogen Life
Technol ogi es, Carl sbad, CA)). As noted above the
i nvention includes vectors and genetic constructs
production of a peptide of the invention

. Syi t ab].
namua"ﬁwaveaﬁﬁ%. Lrin 6‘?“5’6?%%@9?@%@ (etvhsmaivrgtic pertids, pdipretigeor an
lnmbﬁ@ﬂﬁﬁﬁ@b%nmhqgnggﬂﬁ% nstruct al so includes, in
lglﬁ;zﬁlﬁ%nucl ei ¢ acid nol ecul e,

addition to the enc
el enents that all ow expression, such as a pronoter and

A e IS 0 R PR  cok Be et

compfisifg S@minRdtéried cérﬁbl%’c \p@fal ¢ 3P RN g%n\ylate %yfclase (GC-

enhancer operator repre SOr sequences.
C) recgptorr Fhe @gqnpﬁt icam hé ad.mnnstcrbd glege enmaondieationlwitkater bgent for

weaRESEA, KPRl oL OB R e b b e o
adrendrgi® 1ﬁm9ft6§@lg),md@gdsg{e)can al so include a translation

regul atory sequence (e.g., an untranslated 5'
sequence, an untranslated 3' sequence, a poly A

[ er.n rlb sone. ent
t‘@&&e{h! égge@ eﬁlg énn\%éu%? fég R‘E TP %tefl ) Flgﬁg}dfng%élﬁ}g%@p% a
sequemet anaoding a}phptmde éfeherinvahtiodD AlesiWeRiethe ThRnNGFSARVeEBR, e.g.,
cap abI%Fl uHtonormus replication or it can

eXPfeﬁslﬂ“eVgeF‘é’Ese & S¥chopusleicracid melashies and eansks wsed teiehgmess a
t
peptld'gﬁ)gltlgaltlg%éfgl?ﬁ 11%% %leﬂélﬁre@ gélg%r dé neg?usl)cggg)?g EQFOIT dél%ﬁ%rggtéc cell). The

vectorp@ptfmﬂmr lychadel dngrar mgprs u@ulaaoryeldm@m elgg Qme&rrblagoﬁshﬁomoter or
Recovery of the

B TR WL TG At

some @:Is@é/\t‘hB nf8lkietdc R maReuRSEH eﬂ&)tde \éﬁhl\f@a&g géc*td atsﬂlglﬁﬁes the
urification. Proteins of e present tnven
—_—

gyence gha ﬂ?eptplﬂ’qfﬂh@nivemlmg Fet axmimlel, theinudleic atzlld(molecule can
such as t.not limte ffinity
encodt £ BT s PRIt e R ereesire  Rinfsa  Prpdepf th
inventtdml omat ogr aphy, amoni um sul fate precipitation, ion
exchange chromat ography, filtration, elect rophor esi s
and hydr ophobi c interacti on chromatography. The

A vectgggltalt gl%ﬁldgégg g?cg?&gfefsregfeglc Erﬁ:&h%lg%?pggﬁgé ofi trfnﬁ I1rav§n’c1%1?,]ar a peptide or
polypeptidé edraprsingls poptideraihd ieertRARRAIBESCifeP RNMGCDNIAS sinkle- or

nt i zed. The pol ypeptide can constitute at | eas
dOUbI%%rang%f apyptcgepkgryodisonralir Yeiers ghr insfudeteanspasohs, vital

fl
RS0, LYt s 189 e RO .
BACs guXtthD n&ulﬁblerqumld) apdiafoe eﬁm@dﬂ)n cbffthaendbﬁl dBptidel 0¥ PBBpeptide
1ncludé Buf ére ? hm[} ff %ot IEn coli. ngult %? eukaryotlc hosts include yeast such as .

cerevisiae, other fungi, vertebrate cells, invertebrate cells (e.g., insect cells), plant cells, human

cells, human tissue cells, and whole eukaryotic organisms. (e.g., a transgenic plant or a

transgenic animal). Further, the vector nucleic acid can be used to transfect a virus such as
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(e.g., a cell bearing GC-A receptor) by adm nistering
to a patient a conposition conprising or consisting
wez®ensi7at |y of a purified peptide conprising, PCT/US2005/007752

consi sting of or consisting essentially of the am no

aci d sequence: Xaa Xaa2 Xaa3Xaad4Xaa5 CyS6 Cys7 Xaa Xaa

CyS1l CyS1\ Xaal2 Xaa Xaal4 Cysl5 Xaal6 Xaa Cysl8 Xaal9

Xaa20Xaa2l1l (1) or Xaa Xaa2Xaa3Xaad4 Xaa Cys6 Cys7 Xaa8
vacciXaa® bay i drBy for As ahRleRsniE3hé\Bad-#-ByeR BaKala tiBuGxpidsion system

.Cysl8. 1 aa20 I as described herein. In a
an“%%ﬁﬂﬁﬂég@?gﬂgog§%ég?é%?ﬁébbﬁvention f eat ures

pol ypepti des conprising, consisting or consisting

essentially of the am no acid sequence X
As ndadketo X dlae3uentionsacl BYeS VeyioTs alag®ndtiracobysnaOysitakleafopproduction of

Xaald .CySl Xa

a pephAG SLREADFIRH &1 PSS RA R BrPS s6mPEog Fugh angide: enerally, the
genetiéonBRict 388 8ndhid ¥aimhdiftioRt6 SR tncoding Aliéleidlaciiandiéeule, elements that

Xaal3 and Xaal4 is not present; d) two of Xaal2 Xaa
allowzgrgregsian.Augh as aprontesasreguatonhsegeenses. XEkeIgxprogsian yeetors may

e {

conta%%?@%ne ﬁﬁfﬁt?o&%f’%%f?{ Eéed& i%ha? 06 acg t{é@&éﬁgé@% tlﬁiﬁg%&ﬁ st as

prom6®ftEnhaiden vperatve) @dfrepressoy 8¢quetises e ibaxictyesf ttansriytional control
two, three, four or five of Xaai _Xaa2Xaa3 aa4 and Xa

ab
seqUeREes 3 6Weﬂﬁ<@§‘éfﬁtt° thoge #t the artang rayrhsiactiogalin » Putirgpot hmlted to, a
bactehpl.rrnF ea%f "E‘Jo? aﬁ%?a?geﬂn@h%%ﬁ%éss%qre%§ §érf‘zgﬁo fal@ W& RaYslation

nvent | eatures a mnet
regulameyasaqngpca (el gsem dmrammd Sjlsamedcd;yn unicarstegedd) se@mﬁce apoly A
S, herrehla dlﬂmnlsterln
adiigh pofr et L OGS T 3 Bh gy iR AUy Spligipg resulatory

seque‘i‘1§§ eRtiaatdn¥oriod "terﬁﬁﬁb‘iioﬁtsbcﬁlﬁbn@é BhPRdrden 86 cét&h‘B[E Stlautonomous
of the invention and a pharnmaceutical |y acceptabl

replication peit cantimbeggate krdo he#fRINApept i des are pepti des
conprising, consisting of or consisting essentially of
the am no acid sequence Xaa a2Xaa3X a4Xaa5 Cys Cys Qu

The ifPa@PioMo GYGuds Asotited Abst cENShafhdririsl ohe O she ibFgoti@adileic acid
Xaa2l (11 éSEQIDNO ) are the follow ng peptldes
P

molegyles apdm sAenprpgrciny § peptsdedhyicuttpringyach@yeclland repayering the
peif QR e ol Rl A iy

colle@ﬁfg thy EroBCed1LibiNGid necdsibt ineulveeaddifisnal Bygps 6F purllycutiGh UProteins of

P Al Th EQ
the Plﬁéﬁm }Inzeﬁa{rf élégfgver;&gw bﬁffln id gy G@'\fléa%wmégéé%@d%wes such as,

y Ser
B e T
chrorféty gi@yky, Aymmdnsi@stltatbl@recipitation, ion exchange chromatography, filtration,
electrophoresis and hydrophobic interaction chromatography.

The peptides can be purified. Purified peptides are peptides separated from other proteins,

lipids, and nucleic acids or from the compounds from which is it synthesized. The polypeptide

can constitute at least 10, 20, 50 70, 80 or 95% by dry weight of the purified preparation.
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Ser Ser Asn Tyr Cys Cys Gu Tyr Cys Cys Asn Pro Al a
Cys Thr Ay Cys Tyr (SEQID NG - ) Gn Ser Ser Gn Tyr

W@y E u Tyr Cys Cys Asn Pro Ala Cys Thr QGr@r/Qym05/007752
Tyr (SEQID NO. - ) Ser Ser An Tyr Cys Cys GQu Tyr Cys
Cys Asn Pro Ala Cys Thr Ay Cys Tyr (SEQID NG -). Asn
Ser Ser Asn Tyr Cys Cys G uAla Cys Cys Asn Pro Ala Cys
Thr Ay Cys r (SEQ ID NO ) Asn Ser Ser Asn Tyr Cys

Ina t@ygtygﬁrgtpqsgec@,fée aysnign feptupesAl meidpg of incradbing TyssleTsirof cyclic

s e B g 0y ey 15 0 G e v
i 1
(e.g., ?ﬁ?ﬂ geannfgscgc% r&ec(@psifg Dacil\ﬁ'léﬁﬁfe@lgs@f g e@ﬁﬁegéﬁ}%%x@%@m%ﬁ c&ﬁiﬁnsmg or

cons@yg @;qjlt ¥ of;g, m@@ mdpp@nppangwnmhmngpfwr@yssmtmg essentlally of
the a%y%ql&s e ci] ﬁ%yﬁ%ﬁ'ﬁ B%réa%f ag%?c’\éelg%aﬁg Rbglyslo ﬁl Xaap,
Xaa; &aalwyslg\xlaa{g)??iaa@@ys%aﬁ Xa@ Ka@{ D) @ané\SXaaE’!)@afﬂ(m Xaas Cyss

r s Tyr EQ I D NO Asn Ser Ser_ Asn Tyr
Cysy %@8 )éﬁg &Pg Alay Brsos Keas B)x7 Eoeis @&919@99@20 Xaay (II)

15 1§§,QIDNO ) Asn Ser Ser Asn Tyr Cys Cys GQuHis
anesmse& Cys Asn Pro Ala Cys Thr Gy COys Tyr (SEQ ID NO. )
Asn Ser Ser Asn Tyr Cys Cys d uHe QIS Cys Asn Pro Ala

Thr T SE Ser Ser Asn Tyr
%@tyés%ong%l’%ith%@ &}@%ﬁéqusrpa eaﬁ%%m‘mml@gywex@ ng or
conm%ﬁ@ &g%%@ap}g nog{?g a}pr\llug@ Qqc/l?@cfﬂ%l@ﬁée X-EX%_X% Xal ﬁa%C&%eéa/& Xaag
Xaay fypro rsu9’@@1z,&éaal3T?§Zaa1@@ys@}fsaﬁxy@hecwamxmnmz@whbmn a)

Xaag gia hg %p‘f?:}%%ts Eiéel B?%g ﬁpé Es%wes(é %%r; g(a%/tv rand Xaajs

is not(pbésehtt E’}\Qfo of Red),, Seia, 33@16 )P&%Th airé’ﬁot(ﬁ‘&e%é fiadé cff@(aa Xaal 3 and
Cys Asn Pro Al a Cys Tyr (S )

Xaa14ggg natgyespaty Hgpe 0\%933@9@(1 HagTip NG rreeps gAstmtlrar Xaalsor @L@.n is

presexg;hﬁmdgo%]?%ﬁ@y ﬁqé/egﬁ% it}‘lbcﬁié/n é%;one A@grgg %W%Sﬁve of

Xaa; KSEQdaXMNQan)l XAanarSant @egenﬁsm oklér e dfientsloddalvees three or
Asn Pro Ala Cys Thr Ay Cys Tyr (SEQIDNO ) Cys
Xaaw%aé* @DHP%%*@%HS@W Asn Pro Ala Cys Thr Gy Cys Tyr
(SEQID NGO ) Cs Cys Gu Arg Cys Cys Asn Pro Ala Cys
Thr Ay Cys Tyr (SEQID NO ) Cys Cys G uAsn Cys Cys
In twelgy thidaspéch, thy savehtiorTegtuess migthod EEQ}ehﬁhg\Ddls))rdaf Smél){dirated by

Al a. Th Tyr
increq%%wgv(g% a@Ar{SjQ@F;i 8@@? g’dﬁ@ﬂlrqur@g &%xa@gceqtﬁqal @Wposmon
compﬁ%iﬁg,ﬁéﬁsiét@sb@ltﬂ@y of or consisting of a peptide or agonist of the invention and a

pharmaceutically acceptable carrier.

Among the useful peptides are peptides comprising, consisting of or consisting essentially of

the amino acid sequence Xaa; Xaa, Xaas Xaay Xaas Cys Cys Glu Xaag Cys Cys Asn Pro Ala

Cys Thr Gly Cys Tyr Xaayo Xaay; (II) (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:---)

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

-27-



10

156

20

25

30

Cys C&ys Au Gn Cys Cys Asn Pro Ala Cys Thr Ay Cys
Tyr (SEQID NO ) Cs Cs Gu Qu Cys Cys Asn Pro Ala
w@y®s08179G y Cys Tyr (SEQ ID NO ) Cys Cys G u BITUS085/007752
Cys Asn Pro Ala Cys Thr Ay Cys Tyr (SEQID NGO ) Cys
Cys GuH s Cys Cys Asn Pro Ala Cys Thr Ay Cys Tyr
(SEQID NO ) Cs Cs GuHe Cys Cys Asn Pro Ala Cys
Thr Ay Cys Tyr (SEQID NO ) Cys Cys Gu Lys Cys Cys
Asn Ih%%er?fsa Tar & yerys the Tal GyCyss Asiy Pl(OSE@Gy@ THOGIY Cgy INEPEQ ID NO: ---)

s GRS ST B b VRS T R oo

Ser séimsnTwr c(;&EQ/sI@uNQr Cys Cys AGY PrcﬁMaFtl:ﬁ ﬁMSG@csysﬁzp (sﬁ‘;t@ ID NO:---)
s Thr %STI‘(SE ID NO" ) Cys
Gln S@:?;/§er 5 %@@yp&yy Ia Ty Systhys &5y PoyalaTyys R@E@y Cps Mgx (S)EQ ID NO: ---)

s P G SRR S PR S o

Asn SEhBeiGAsh Tyscyléy@ys(@lﬁ(mh DyNst )l\sﬁlPﬁio Q/asc Tifat] 191§SEQ ID NO:
Asn $6F Nerrhyih By ool AR e FrARelys SpeGiheit TB(SEQ ID NO:
Asn ggpSel)(légE% '?%/r }%D@s)l@lg%\s%r @(ﬁ% ﬁ%ﬁq’r "AQa ééf?T%ély a% ﬁrXSEQ ID NO:
Asn S@ySer‘lIhsn TnCB\Gys(FEQAsD IDIyISI((Eys)AsQEro Al& Céd ThsBly@y s Ty $SEQ ID NO:

)
)
)
)
A $67 Bl rqﬁg;bg%y/ﬁs@ 60 G SR P Al Vet BES Br(@FQ ID NO: )
)
)
)
)

T
Asn Ser Q¥5A ::’Glﬁkgng&ﬁ Cé% AsBE o NI@C%@M @%/ (%syl“ %§EQ ID NO:

Asn S(Tsh Sgdxgn TYLYESHBO Grl@ ®oCyp C@yg%sﬁ,\})so eﬂauCg ThiGyly QpsTYASSEQ ID NO:

= G RO T GO MBS oo
Asn S@ySeﬁsﬂT}& @s&a@(ilg@ﬁﬁ Cks @g@\%grl}] @é%ﬂ;{AtF%s@M @ ?Qshﬁz ID NO:

Asn Sy Se SIS ING Y9 Clefis OpLasAmys A@y@yayhr GisrCrr BTASEQ ID NO: )
o /ST R 153 o8 DU R, 6 o o0
Asn SehBerQysn Tyt CyRTYsREl0 MtTyeYCys Ainh Feb WA §s TREQy &9NGr (3EQ ID NO: )
Asn Ser Ser Asn Tyr Cys Cys Glu Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID 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:
Cys Cys Glu Glu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:

e N .
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Cys Cys Qu Pro Cys Cys Asn Pro Ala Cys Thr Ay Cys
(SEQID NO ) Cs Cs GQu Ser Cys Cys Asn Pro Ala Cys

wakoosByITys (SEQ ID NO ) Cys Cys G u Thr CysP@yES2esion77s2

Pro Ala Cys Thr Ay Cys; (SEQID NO ) Cys Cys Qu Tip
Cys Cys Asn Pro Ala Cys Thr Ay Cys (SEQID NG ) Cys
Cys Gu Val Cys Cys Asn Pro Ala Cys Thr Ay Cys (SEQ

Cys QBERGHY ks 5hs éiﬁ%%ﬁééyﬁﬁﬁéégﬁusfﬁ%éé' DAQ: of t he
Cys é&gléla%y GySeQRaces, ,g} %@%jﬁ@ﬁ@i@ For©
Cys Q%{s(GIAIIH QL yEsn@ry Aﬂ}y@yé’ Yhr @kySCﬁéfﬁyr BQUEUNOYS Cys
o G5 SaSple Sk Brorils Gaeyaly f Toy (S5 gﬁ@ﬁﬁu et Oys

(%%lﬁ’ 'I\g’et %}t@ s@\s@ﬁo é/h%{ C%]Thxg%‘@ ({%J T)%§E@//Jﬁ %U )éeﬂ
Cys Gys@lopbe Oys Cl?hés@ﬂ’oo AlaeCﬁBthr'[Ely GHsVTYEYSEQ YD N@s ) Cys
cys Geftp B Aty dferdtadl e rishe Pl nyr oy
Cys cg;/sfa}lﬁsar ((c;ycfy Asi¥® ,@%;c}l;ﬁ:h QI%C%’ @E@j 1\@/ f/) g;
Cys Cpg Gleysr CysCi s m Lyeyidr Gy O35 AyA(SEQIB N ) G y
Cys %%1% e b 4B aE R R BRI T?Lr o
Cys ccgsﬂﬁ;yfm a:ys c@/As@so BlACHEThr @Yy CHSTYRSPEBTD Mba /34

s Gu Leu uPro a Cys

Cys CVH rGl‘GT)}/’r @y% Cyy Asgj’éo gﬁ'«scm dhr 6ly @y%(&%@ MWNOP)o Al a
Cys Pl SRR/ ATt BRI BV SRS 9 172
Cys O9s GliAsg Cys CThAsiPro AnsCyEyThr Gig O9y $SEDUDINO: §ys Cys
Cys (f?/ls ?3115) Ek(s?n élyg C%/ZSJ P;o lgayC}%/ TshrTéllgl Cys (SEQ ID NO: )
Cys Cys Glu Asp Cys Cys Asn Pro Ala Cys Thr Gly Cys (SEQ ID NO:
Cys Cys Glu Cys Cys Cys Asn Pro Ala Cys Thr Gly Cys (SEQ ID NO:
Cys Cys Glu GlIn Cys Cys Asn Pro Ala Cys Thr Gly Cys (SEQ ID NO:
Cys Cys Glu Glu Cys Cys Asn Pro Ala Cys Thr Gly Cys (SEQ ID NO:
Cys Cys Glu Gly Cys Cys Asn Pro Ala Cys Thr Gly Cys (SEQ ID NO:
Cys Cys Glu His Cys Cys Asn Pro Ala Cys Thr Gly Cys (SEQ ID NO:
Cys Cys Glu Ile Cys Cys Asn Pro Ala Cys Thr Gly Cys (SEQ ID NO: )
Cys Cys Glu Lys Cys Cys Asn Pro Ala Cys Thr Gly Cys (SEQ ID NO: )
Cys Cys Glu Met Cys Cys Asn Pro Ala Cys Thr Gly Cys (SEQ ID NO: )
Cys Cys Glu Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys (SEQ ID NO: )
Cys Cys Glu Pro Cys Cys Asn Pro Ala Cys Thr Gly Cys (SEQ ID NO: )
Cys Cys Glu Ser Cys Cys Asn Pro Ala Cys Thr Gly Cys (SEQ ID NO: )
Cys Cys Glu Thr Cys Cys Asn Pro Ala Cys Thr Gly Cys; (SEQ ID NO: )
Cys Cys Glu Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys (SEQ ID NO: )
Cys Cys Glu Val Cys Cys Asn Pro Ala Cys Thr Gly Cys (SEQ ID NO: )

N N N N N
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Cys Cys Qu Tyr Cys Cys Val Pro Ala Cys Thr Ay Cys
Tyr Cys Cys Qu Tyr Cys Cys Leu Pro Ala Cys Thr Ay
wW@y®s0§179Cys Cys A u Tyr Cys Cys He Pro Al a CyRCTO§20@/§07752
Cys Tyr Cys Cys Gu Tyr Cys Cys Pro Pro Ala Cys Thr
Gy Cys Tyr Cys Cys Gu Tyr Cys Cys Met Pro Ala Cys
Thr Ay Cys Tyr Cys Cys Qu Tyr Cys Cys Phe Pro Al a
Cys Thr Ay Cys Tyr Cys Cys Qu Tyr Cys Cys Trp Pro
Ala Cys Thr Ay Cys TyrCys Cys Qu Tyr Cys Cys Gy Pro

Al s Thr. d s Tyr S Gu
Also E?%ﬂ%{‘g pgggde{fﬁgm%@}ndpgn%}ng%r @gﬂ@lnlg e%/ﬁnu%}é o%;g of the
fonoxivrﬂfgs%’q&neé@ Cys Thr Ay Cys Tyr Cys Cys Qu Tyr Cys
Cys Cys Pro Ala Cys Thr Ay Cys Tyr Cys Cys G u Tyr
ys @yssGloylseu@ys (F’!&)A]AIPaOGJ@CYhThﬂ}w CysTyr Cys Cys Gu
Pr Tyr S S
o QHERFGE vz & c%im&b%% o ™ O
SGﬁllLb 1 §q T
sugzﬁs (%ste@ﬁoﬁlbld? hﬁng a QIS Th?/ g; q/y;

Cys QX&GWSGU(QSSS @aralle%rp g & shrﬁhgcwsa"ym a Cys Thr &

y
o GBI A S El G 2 50 4% o

O Gy O e O G Ton v ve.Lou Pro Al O

Cys %G@Iye'&(gs EpPhefao Alg Cyedheily eysTyt e Pro Ala COys

r Pro Ala Cys

Cys ‘%T’%rG@%e“%%% ‘%S:Tr%/%o glﬁcti?jh%g' %S:T*?Et Pro Ala CQ//ys

Cys Oyw Gl ieu@yws CyasGigyiso @AllaiClye ThOpy CysTRhe Pro Al a Cys
Al a

Cys G R LSS GSefle B Crelhidl GRIE Jrro Al a os Thr
Cys &§9GISeu Cys Cys Thr Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Leu Cys Cys Cys Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Leu Cys Cys GIn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Leu Cys Cys Tyr Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Leu Cys Cys Asp Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Leu Cys Cys Glu Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Leu Cys Cys Lys Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Leu Cys Cys Arg Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Leu Cys Cys His Pro Ala Cys Thr Gly .Cys Tyr
Cys Cys Glu Tyr Cys Cys Ala Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Tyr Cys Cys Val Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Tyr Cys Cys Leu Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Tyr Cys Cys lle Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Tyr Cys Cys Pro Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Tyr Cys Cys Met Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Tyr Cys Cys Phe Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Tyr Cys Cys Trp Pro Ala Cys Thr Gly Cys Tyr
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Cys Cys Qu Leu Cys Cys Ser Pro Al
Cys Cys Qu Leu Cys Cys Thr Pro Al
W@y E u Leu Cys Cys Cys Pro A
Cys Cys Qu Leu Cys Cys G n Pro Al
Cys Cys Qu Leu Cys Cys Tyr Pro Al

Cys Cys Qu Leu Cys Cys Asp Pro Al
S

s
cys sGuLeu%}sQ/sGIuProAla
Cys (bg?@%é" &vs Qe Plpfse &yaCys/Erisly Qysal@y's
Arg Pro Cys
Crs CYTIRGr E RS TR o e e <
Cys @pGIETyr Tys (98 ThEPso Al2CY ThrAlg c%ssrﬁ hr
sGLIu r Cys s Val Pro Ala s Thr
Cys (%@F; g %’F Gy Syeyse AdaCry Bhraply @psTyrhr
QI‘ﬂzr hr
Cys C%éﬁ}lw r C@y% C%?hg?go g?dog%ogﬁl(@ %’ %éisrﬂa y
Cys Qs GlTliyr Cys Oy ylvBto RIaCC% ErQly C_IQEITyg y
T ) Phe Pro a Cys r y
Cys g S B o dsmto Ao B v
C GIL § CQ¥ &16bYo RIC ﬂugl Ty Y
yngsu TS{?’IQKISC%S Ser0 Pro%a g%r)’gy
Cys Cp @lmyliyr €ys Coy &.yTRro fRtacCysl Br iy C'Sﬁfryg y
T S s Pro. Al S r y
Cys Cp Rty B Cof Qoo Blcin Tl o
Cys g6 GIT %t Cys CoY HidHro AaTyAlThr OfF chlB Tyl y
G u Tyr s Cys Asp Pro Ala Cys Thr Ay
Cys Cgp @ltriuﬁu %g Cay AlaPre AladC Birdyly Chisr Gy
Cys Cgs Sl YEu @§7§ C(% S‘Vall'ls% K{aocg%' "ﬁlr%ﬁz C-I;Irs]r Gy
Cys Cys Glu Leu Cys Cys Leu Pro Ala Cys Thr Gly Cys
Cys Cys Glu Leu Cys Cys Ile Pro Ala Cys Thr Gly Cys
Cys Cys Glu Leu Cys Cys Pro Pro Ala Cys Thr Gly Cys
Cys Cys Glu Leu Cys Cys Met Pro Ala Cys Thr Gly Cys
Cys Cys Glu Leu Cys Cys Phe Pro Ala Cys Thr Gly Cys
Cys Cys Glu Leu Cys Cys Trp Pro Ala Cys Thr Gly Cys
Cys Cys Glu Leu Cys Cys Gly Pro Ala Cys Thr Gly Cys
Cys Cys Glu Leu Cys Cys Ser Pro Ala Cys Thr Gly Cys
Cys Cys Glu Leu Cys Cys Thr Pro Ala Cys Thr Gly Cys
Cys Cys Glu Leu Cys Cys Cys Pro Ala Cys Thr Gly Cys
Cys Cys Glu Leu Cys Cys Gln Pro Ala Cys Thr Gly Cys
Cys Cys Glu Leu Cys Cys Tyr Pro Ala Cys Thr Gly Cys
Cys Cys Glu Leu Cys Cys Asp Pro Ala Cys Thr Gly Cys
Cys Cys Glu Leu Cys Cys Glu Pro Ala Cys Thr Gly Cys
Cys Cys Glu Leu Cys Cys Lys Pro Ala Cys Thr Gly Cys
Cys Cys Glu Leu Cys Cys Arg Pro Ala Cys Thr Gly Cys
Cys Cys Glu Leu Cys Cys His Pro Ala Cys Thr Gly Cys
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Cys Cys Qu Tyr Cys Cys Arg Pro Ala Cys
Cys Cys Qu Tyr Cys Cys His Pro Ala Cys
WEY®s0Ay59E u Leu Cys Cys Asn Pro Thr Cys
Tyr Cys Cys Gu Tyr Cys Cys Asn Pro Thr
Cys Tyr Cys Cys GQu Leu Cys Cys Asn Pro
dy Cys Cys Cys Glu Tyr Cys C,ys Asn Pro
dy Cys s Cys Phe Cys Asn Pro
Cys @s\Gloylyr %’s CUysM@yso maﬂﬂwﬁu@b @xps Asn

e GoEY-ER Ve Sleathdi G o

Cys @sSGl'ﬁmyrny C@gie@%o M@c%:phﬂ@}y @ss Cys

Thr s Gu Cys
Cys stgwﬂyﬁ C@;?le&gAT@Ey br@}bsCE u Leu

Thr
Thr
Thr
Cys
Thr
Thr
Thr
Pro
Pro
Asn
Asn
Cys
Cys

Oy RSO R P b RGPl s
Cys GHisyAud y@@sﬂys l\ﬁtsPr&MSa Tys T@’@ly@ﬁs G u Phe Cys

Cys GART e Ss i phe Prob e G TGy &l 4 b T

Glu Trp Cys

Crs GG O TR B R, Ty s

Cys Bs&s1alTyr Cys Cya Gl%/l)?o AesCilsyThr(yly Cgs g u
S u

Cys CL\S BTG WACE Seniip Abelr S cye @b
GIFTYr ByaCHY ThVBlo Ha)CyYhr G ; 9% Cys

s Asn Pro a Cys Val Cys
Cys @yﬁlﬂm ByoCas &y Nl C@ I/hr@lsr Cygr Cys

oo ORI 7R b QMR Gl O
Cys Cys Glu Tyr Cys Cys Tyr Pro Ala Cys Thr Gly Cys
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Cys Cys Glu Trp Cys Cys Asn Pro Ala Cys Gly Gly Cys Tyr

Cys Cys Glu Trp Cys Cys Asn Pro Ala Cys Gly Gly Cys

Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Ala Cys Tyr
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Cys Cys Glu Trp Cys Cys Asn Pro Ala Cys Thr Ala Cys Tyr

Cys Cys Glu Trp Cys Cys Asn Pro Ala Cys Thr Ala Cys
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Cys Cys Glu Phe Cys Cys Asn Pro Ala Cys Thr Ala Cys

Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Ala
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Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Glu
Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Lys
Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Arg
Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys His
Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Ala
Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Val
Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Leu
Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Ile
Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Pro
Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Met
Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Phe
Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Trp
Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Gly
Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Ser
Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Thr
Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Cys
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Cys S s Ser s Cys Asn Pro _Ala
Cys Ccy?hg}@u Cris rAspé’lyo %@ Cey dhpSiy BroTW a
Cys C%ST rp Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Gly Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Ser Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Thr Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Cys Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Asn Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys GIn Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Tyr Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Asp Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Lys Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Arg Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys His Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Ala Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys
Cys Cys Val Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys
Cys Cys Leu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys
Cys Cys Ile Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys
Cys Cys Met Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys
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Cys GELBIRER QARFoB SIS 12 Os ™ Oy
Cys GpsATBYILeu@ss CyssA#t BrolAta (¢ TheyHy 8ys Pro Ala Cys Thr
o e T G ™
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Cys Cys Leu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys. Tyr
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Cys Cys Phe Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Trp Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Gly Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Ser Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Thr Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Cys Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Asn Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys GIn Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Tyr Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Asp Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Lys Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Arg Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
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Cys Met Tyr Cys Cys Asn Pro Ala Cys Thr Ay Cys Cys
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Cys (l,:;/s Asn "layr%lys Cys Asn P\;o %a Cy¥ rl“hr Gly Cys
Cys Cys GIn Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys
Cys Cys Tyr Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys
Cys Cys Asp Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys
Cys Cys Lys Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys
Cys Cys Arg Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys
Cys Cys His Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys
Cys Cys Glu Phe Cys Cys Ala Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Phe Cys Cys Val Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Phe Cys Cys Leu Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Phe Cys Cys Ile Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Phe Cys Cys Pro Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Phe Cys Cys Met Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Phe Cys Cys Phe Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Phe Cys Cys Trp Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Phe Cys Cys Gly Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Phe Cys Cys Ser Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Glu Phe Cys Cys Thr Pro Ala Cys Thr Gly Cys Tyr
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Gy Cys Lys Cys Cys Gu Trp Cys Cys Asn Pro Al a Cys
Thr Ay Cys Arg Cys Cys Qu Trp Cys Cys Asn Pro Al a
Cys Thr Ay Cys Hs Cys Cys Gu Phe Cys Cys Asn Pro

Cys Gsoigfhe Fis Grsaiowie oy bl G Grs s QAS Pro
n
Cys (Zélrsg}lgl&f’ﬁe-ﬂ}% C?s%s é?é’C%i’E@fvisy(% uePhq,eSC,yqs/SCys Asn
Cys Uys&1nPhe @s Chis rASGIBto A5 Cis Whﬁwlg? @gs%g ugPBe P% s q/qsfs o
S S
CYS G Eﬂbﬁjg‘ ﬁyé (%és?ﬁ’ﬁo &%C%iw Ty's g/ u ghe %2
S S u
O O Eree s G 2l AR IS QR 32 e ar
Cys Uz é“ﬂgf’be Cys Cxs dsriPoo AﬂaC@/"ﬁhrT(ﬁlyT@s)%ﬁy S q?i r T%r/ S q/qs/ S o
Cys Cgs %ﬂgghg@g %ésﬁg) ﬁ(?é?aoélﬁag%lé’ @YﬁA@yy Cys Cys Cys

hr Ay Cys Asn
Cys @Gl@heéb@%&s%%éﬁh@r}%%%&; Thlr/ qs o

Cys Cg Fﬁlg‘éhe Eys Cos dspiteo &lsCyyBhrASly GyscAsil a Cys Thr Gy

o OB R MBI SR B 0 5 T

Cys Cg GhCyhe Cys Cy AsOPso MaC By (%éSL Pro Ala Cys
Thr s _Ar S G u Phe Cys Asn Pro Ala

Cys C@QI‘%K %@C@g@%@ gﬁsci%/mﬁld Cbﬁeéxngyhs COys Asn z;o

Cys OBt BrL¥fe @g c%)&s@ﬁ?o %arC)%/'ﬁuglg %@'ng’ he s gg Ak

Cys Cps AldPle @\YsaC@/Asﬂ'Bro Ada\CsyEhr TBly Cys Tyr

Cys Cys Val Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Leu Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Ile Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Met Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Phe Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Trp Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Gly Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

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

Cys Cys Thr Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Cys Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Asn Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Gln Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Tyr Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

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

Cys Cys Lys Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr

Cys Cys Arg Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
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Cys Cys He Phe Cys Cys Asn Pro Ala Cys Thr Ay Cys Tyr

Cys Cys Met Phe Cys Cys Asn Pro Ala Cys Thr Ay Cys
wagsyxs9ITys Phe Phe Cys Cys Asn Pro Al a Cys TPeT/GE2005/007752

Cys Tyr Cys Cys Trp Phe Cys Cys Asn Pro Ala Cys Thr

Gy Cys Tyr Cys Cys Gy Phe Cys Cys Asn Pro Al a Cys

Thr Ay Cys Tyr C,ys Cys Ser Phe Cys Cys Asn Pro Ala

Cys Thr Ay Q/ Cys Cys Thr Phe Cys Cys Asn Pro

Cys Qysdligphe ﬂys ﬁsmjko :A;la Cgy $hiGjily (Q(&Tj?h e Cys Cys Asn

o SN it QD 57 75 92 3
cnoirm S i . &2 G 1

Cys (ﬁaﬁeLee;Péle@b@» Cb@n‘\anrlbomacmyihrrﬁﬂy @hgf Cys Tyr %/s gs

Al T €] S r S
cys e GRORAER LA BECRT 57 35 D D%,
Cys GprMHi BheRiye Ay BroAsla J3s ThAGRy %@ Thr Gy Cys Tyr

Al a Ph Asn Pro s Thr Ay Cys
CW@??&&%’?%%&@Q@CA%E@HW% gs Thr Gy Cys

or QPR S FIAPIRAITERTRAL 5 I 5 08
Cys @pClytPhe Rlye 09§ AsByso Adan Cs DhiAGly Cys m: gy g: g:
Cys (%zgeqepgeg ng %go mc "Ehrﬁ'l}lg (8/3?2 Thr Gly); Cys Cys
Cys (g)ésrth}iE’g/‘?s %A@i%ﬁ&%ﬂa B_(/&Trﬁl @?@1% Thr Gy Cys Cys Cys

Ay Cys CQys Oys
Cys GysrCypihe Cys QY)?SASASHIOPII&)CM ahncg&ww Gy Cys CQys Cys

on QM-SR Gt BB 1D & &) & OF O
Cys Cys GIn Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys
Cys Cys Tyr Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys

Cys Cys Asp Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys
Cys Cys Lys Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys
Cys Cys Arg Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys
Cys Cys His Phe Cys Cys Asn Pro Ala Cys Thr Gly Cys

Cys Cys Ala Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Val Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Leu Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Ile Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Met Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Phe Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Trp Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Gly Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Ser Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Thr Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
Cys Cys Cys Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
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Cys Cys A nPhe Cys Cys Asn Pro Ala Cys Thr Gy Cys Cys

Cys Tyr Phe Cys Cys Asn Pro Ala Cys Thr
w@y®sM8pP9IPhe Cys Cys Asn Pro Ala Cys Thr
Cys Lys Phe Cys Cys Asn Pro Ala Cys Thr
Cys Arg Phe Cys Cys Asn Pro Ala Cys Thr
Cys H's Phe Cys Cys Asn Pro Ala Cys Thr
Cys Ala Trp Cys Cys Asn Pro Ala Cys Thr

Cys C{y 8V 8p @@é Cys As@iz‘o LsCASThriRElg Alsal )Q/s

Cy CryEimlie G200 Ao blors Copeef 2 i T

Cys CFf Pl O Al ApR i giy Cﬁég Sk

Cys CThAspBII‘yp Cys CWAsﬂ?ﬁo LesC il P Tely C@;SST }Q/s

Cys C &yﬂ?@ Hod 3s rcégo /%4 C@@ﬂ%}ﬁ S5 p

Cys C§S %ré*rga %@c @Asrﬁbyo ﬁaéSc}Tsxfrhr@@ %Srﬁ hr

s Cys Cy

Q;QQQQQQ
n T KL

Cys Cys
BGT/CyB05/007752
Cys Cys
Cys Cys
Cys Cys
Cys Tyr
Ay Cys
Thr Ay

Ala Cys Thr Ay

Asn
s Cys
Cys
Trp
S

Cys Thr
Al a Cys
Pro Ala
Asn Pro
Cys Asn
Cys Cys
Trp Cys

s Thr
Cys Cgy His\Erp @@WASI@@%IC}@TW&ﬁ(:YVEWS Cys Asn Trp Cys

Cys YA GrCh Bond'h o G Ke 77
Cys CXs IQ/apYﬁ) %§Cfs§)¥sﬂ:’Pﬂ> ﬂa&?y@’lﬁhrﬂl d§lsy Cys

S Asn Pro Al a %/s Thr Gy
Cys C&yéeugfsp ¢W§>CWASI®P@ Al Cys B,

Cys C.%yil %% CA'é yaA@n %@? A%éy@ﬂr %ﬁr 5 AIQIZ
Cys cgg $et¥lip QYS‘ Cy M@'Pi?o $ﬁmmh@E @yn Er 0
Cys Cgp %’hgfﬁp Eys C%Z&S@{P A#Bc%yﬂu%é Gn pro
Cys Cgs)fré)f b Cys Cys Asn Pro Ala Cys Thr Gly Cys

Cys Cys Gly Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys

Cys Cys Ser Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys

Cys Cys Thr Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys

Cys Cys Cys Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys

Cys Cys Asn Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys

Cys Cys GIn Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys

Cys Cys Tyr Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys

Cys Cys Asp Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys

Cys Cys Lys Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys

Cys Cys Arg Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys

Cys Cys His Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys

Cys 4d

Cys
Tyr
Cys
€]
Thr
Cys
Al a
Al a
Al a

n Trp
Cys Tyr
Cys Cys
Tyr Cys

y Cys Tyr

Ay Cys
Thr Ay
Cys Thr
Cys Thr
Cys Thr

The invention also features deletion variants of any of the peptides described herein in which

one, two, three or four amino acids (or non-natural amino acids or natural or non-natural amino

acid analogs), other than a Cys (or an amino acid substituted for Cys, e.g, an amino acid

capable of forming a covalent bond to another amino acid), are deleted. Where two (or miore)

_43 -



10

15

20

25

30

Cys Cys He Trp Cys Cys Asn Pro Ala Cys Thr Gy Cys Cys
Cys Met Trp Cys Cys Asn Pro Ala Cys Thr Gy Cys Cys

W@y PEE9Trp Cys Cys Asn Pro Ala Cys Thr Ay BGT/QyR05/007752

Cys Trp Trp Cys Cys Asn Pro Ala Cys Thr Ay Cys Cys

Cys Ay Trp Cys Cys Asn Pro Ala Cys Thr Ay Cys Cys
Cys Ser Trp C,ys C,ys Asn Pro Ala Cys Thr Ay Cys Cys

Cys Thr Trp Cy Asn Pro Ala Cys Thr Ay Cys Cys
amin@ysdOyrs dﬂepad@psl tﬁg/pep‘tﬂi@ cBmpriddsahyegiudinre: GIyg/a @sg X@yé(aa Cysc Cysq

h
Xaa TYRXE frripack (S IASmprgbAfiTients vt mrd dedorgfan be located
betwéé{ﬁCy-Eﬁ/ﬁndTC%c @ﬁ/opdétw%éﬁ‘ Cg % Q@ &ys Q‘rﬁi/&rﬁet\@e)ﬁ %s% afy8ys;. However,
Cys ‘Asp Trp s Cys

ro Ala Cys
in otley smbg(ﬁm'Ents t@s li)ycsmm nn@de:ietmrdaabysenT@ph @f glycgasxd @ysc or between

Cysa Y-S by ) S Lo ool SR ncidps e o b poptides

descrite¥ @BteiPEorahSond @@tseq&acéie&@tcﬁpxumaa Tly8, Ofs, 3 >@Ja Xaa Cyse
t he peptides described herein’in which one,” two, thre

Xaa X2 €yramhaxeini@) ao¢ aninogicidimiwert Gysaland ﬁﬁyms delettd; byone ammo acid
bew&%éwsd lim(f) ég ﬁ%] aqut%aj ;jloag r%nrﬂglo a%fd? t\% é/gfglg délgf%ﬁ, d) one

am no

amm@ atid el 3apatd €yfis dasted Mgl ehecdyiab aﬂiﬂ Héﬁﬁ&nt(lysd and Cys, is
not her am no  acid), are deleted. Were

delet% ELYREATRIBO Acidchetueen Gy abdBynindeleed mwed%m@@ ipid; bgbeen Cyse
and Céefgig ﬁga%%ﬂxggm&%ﬂﬁl?o %ﬁ& iBe‘t&%@n rég%, da%?ys%%ﬁle%%ﬁ%e )éﬁﬂno acid

I'n some e g two or
betwebal (&tsi ansCyspis dedetbd oag)&dlekaﬁtlmamd Gytslzea mj/stichda/ duleted, one

and se d/ bet ween and
aming G e e%/ 56 i Clmifisiahing Ssdiang S03 Beftren Qypesind Cysris
delet&f—" T8icER8n Qﬁfb‘&ﬁﬁﬂexﬁ@% %omae@&ﬂva%ﬁ& 494 ?ﬁﬁml @it M3 % and/or

d Cyse or between Cyse and Thus, nventi on
actlvatm tHeyde < mayptof. Inh@rlpemmbmhmdms,dhc wemibusalelition variants are peptides

thati%g;@sg‘(ggﬁ\%gtv%ssequence Cysa Cysb Xaa Xaa Cysc Cysd

e Xaa Xaa Cysf wherein: a) one am no
acid between Cysb and Cysc is deleted; b) one am no

acid between Cysd and Cyse is deleted; c) one am no
Deletipgi chripats wé &ys Oys &ladar Cys €ys s BredbdCysdyhrdmly Cys Tyr (SEQ ID

NO:3) include the peptides listed in FIG. 11. In these deletion variants, any of the amino acids

can be deleted and there can be one, two, three or four amino acids deleted other than Cys.

The invention also features insertion variants of any of the peptides described herein in which
one, two, three or four amino acids (e.g., Gly or Ala) are inserted before or after any amino acid
in the peptide. In some embodiments no more than one amino acid is inserted between two
Cys. For example, where two or more amino acids are inserted and the peptide comprises the
sequence Cys, Cys, Xaa Xaa Cys, Cysg Xaa Xaa Xaa Cys, Xaa Xaa Cysy, in some
embodiments two or more insertions can be located between Cys, and Cys, or between Cysy
and Cys, or between Cys, and Cysy. However, in other embodiments no more than one
insertion is located between Cysp, and Cys, or between Cysg and Cys, or between Cys, and Cys.

Thus, the invention features any of the peptides described herein comprising the sequence Cys,
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del et ed and one
del eted; e) one
del et ed aPCIT/URE®05/007752
del eted; f) one
del et ed and one

am no acid between Cysb and Cysc i
am no acid between Cysd and Cyse i
w@pionosael d bet ween Cysd and Cyse i
am no acid between Cyse and Cysf i
am no acid between CySb and Cysc i

am no acid between Cyse and C,ysf is deleted or g) one

am no acid between Cysb and Cysc is del eted, one am no
Cysp, Xab Kab élyws@ysd Fra K arkhaOygse Xaa Xthal(Gisedhenioh: @}meaammo acid is

d bet and Cysf is deleted. In ce

inser @y beeRRLy aﬂﬁyrévwr }oagamina Bid BHITHET BHPCR8% and Cys.; o one
amin® 884 '1§j§1§er¥et'lfyetxpéeﬂ(t ¢ ?ﬁd“g?%r c}q)%%'aﬁﬁ"ﬁ@a&@?s ifferfed between Cys, and

receptor hi various énbodf nents, the various del etion
Cysc mai orEeransing peid pejusertieisbetrtedn Cyrg rBd Eys.4 O\dhel apviad 8¢id is inserted

ion, variants of. Cy

betwog ey Bt . e s Eningcidb NI o e B She amino
acid iR REfEEBetivbs] €, 1aRd CyS antioneAinidd188€ isdabRel ®Btween Cys, and Cysg.

variants, any of the am no acids can be del eted an
or g) Dh@emém@dlﬁldbé lr@n@ed betyeen fyeandCysogne amineocitisdeserted between

er.t han. The. i.nven £a

Cyss AL ENERad bR Tugs L AT Gt A 6 3R B BIEEE, ome or more
ammJSl e¢ias canl bt inéiriel eepcedmg\@sa il @onelor hiué aifionRidAad Be inserted

(e.qg., Gy or Alpa) are inserted before or after any
followimigheysaci d in t he peptide hi some enbodi nents no nore

than one amno acid is inserted between two Cys. For

exanpl e, where two or nore am no acids are inserted
In vadous dnlisodireqtts, diee caaigos issestionhariasts um@tidbﬂhat@mbto)@nﬂ/or activate

sc Cysd Xaa Xaa, Xaa Xaa Xaa in
the GLD SEReRITR: 1 VA58 RO Btk LRy ORe CaTUgh Vs g poptides tha
mcre@s%tc‘@@ﬁle%ﬁb and Cysc or between Cys and Cyse or

bet ween Cyse and Cysf. However, in other enbodi nents
no more than one insertion is |ocated between Cysb and

Inserarihping O R Dt LR PR AP Al GVOr 1 G GehyrdSEQ D

NO:39 afbideRBéke i /ARIdh OBRbISIngo bhids ERAUENCE X AP CYS Be 1i@8rted after
aa Cysc Cysd Xaa Xaa Xaa Cyse Xaa Xaa Cysf wherein:

each aingrasidarihve, the inyenton mmdp%nem@w}e@mng}y@ @ecawacq@@ Xaa.4) Cys

aauog) Off Rediin T Biep 0 KhEEH B BN Tl BT M Xz
Cys XhaQN'ChiEXadyQ, 60 Mad $,)i0Y8 esrah? 9 ”Dﬁbmga» b MO LY. SE‘he inserted
and one amno acid is inserted between Cysa and

aming pcid eandhe 39y ENQIa¢i4 of AR asifl Helaa@AtE) Or naEe )eand can be the
t

samo 20806 o) S0 o SR OH B BRIRRS LS BN GO it e o

combérutionoé GyrambARci d is inserted between Cyse and CySf;

nouvunnonuon

FIG. 12 depicts insertion variants of the peptide having the sequence: Cys Cys Glu Tyr Cys
Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:3).

The invention also features variants of peptides having the sequence Xaa; Xaa, Xaa; Xaas Xaas
Cysg Cys7 Xaag Xaag Cysio Cys;1 Xaajp Xaa;s Xaajs Cyss Xaajq Xaay7 Cys;g Xaayg Xaay
Xaay) (SEQ ID NO:1), e.g., variants of Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys
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or g) one amno acid is inserted between Cysb and
Cysc, one amno acid is inserted between Cysd and Cyse
wW@rws08E9an no acid is inserted between Cyse apdI/Cymhs/007752
In addition, one or nore ami no acids can be inserted
precedi ng Cysa and/ or one or nore am no acids can be
inserted follow ng Cysf. In various enbodi nents, the
various insertion variants are peptides that bind to
Tyr (BBQ/IDNQY)] atlech tetdIoufampoeieidsrardidelstad andisr up to four amino acids
. enbodi yent's, .the varjqus insertion v rlaéé are

are ingerigd: Jlhe mpspationsfad dglstonsgop bedipbyeen Gyse ahd Cuws ME%P&IO lor

they Qi SoHRIEY R 1 Rt RO, Rl R RSB NOx

amno acids (i.e., 0, 1, 2, Sor 4) can be inserted

he RSB S s b RSPk g I B
modiX8aofs, Drnelod mRehOi-Adthal arkBR £idtdMRin8aid0mdio 5%6 or more of the
Xaa(0-4) Asn Xaa(o-4 Pro Xaa(O- 4) Al a Xaa(O-

Cys
dlsulﬁ@l((mdza)ltematlve@a(@e aorgpithx (amatl‘)(e Mdﬁ(bg(ld}-dtycﬂhﬁﬂ herein.
Xaa(o0-4)) (SEQID NG ). The inserted am no acids can
be any amno acid or amno acid analog (natural or

The gepfidéraiflicdny eidfish dan Be BeestmiavifiaaBoditertbinf {lBERNEountdiions include salts
certain enbodinents the inserted am no acids are all

of: acgjafe, bpn@msu)sﬂoaaf@rbeaZ%WWW sfctefe, @yl cabgnate)crate, edetate

(EDTgﬁﬁégcggilgt'éserﬁ les%{l}até{ gﬂngf%'ies g@{ﬁ:e}t)ta% Q%g&ﬂag gh.g\%{rhﬁgy
glycoﬂlj?tar@)la@l&axﬂtéso(rc&ﬁ@e |1 EiNe) b%mldéh ehlbride hiydoryadphthoate,
ST T T
napsﬁ%e%ﬁ g?ﬁﬁ’]tﬂer@( %ﬁosﬁﬁ?@:@aﬁ@ﬁ ‘%/ §t3§al>éa§hcéﬂ%osulfate tartarate,

., vartan Tyr
theoctajs aGytasmidkor eﬂwt%h@pﬂy,sal@ihateﬁrym@asliﬁylate@ Qﬂqdhmle@/lex)qcnrate

b SRR B IR S B e Lo
dlchlgf%h@ététg %nﬁﬁ@ éé%tl@a% WARKIrdanRD g@@&g@ﬂoﬁaﬁa‘ce Nolbefitk, @uﬂgrﬂ{e

y can am no term nal and/or car OX
ﬂuontie,rmalnazltte,tltapa:ojaallste; mc@EQtd, Dlentd, orotatpoxalate nkogintariis @almltate

atures ti des, whi ude .one or
pectifgE BB e PR RR b o PE B bR s SBecate,
rhodA¢dedltodylatd bRidtadfidtel anal ogs, one or nore of the
di sul fide bond alternatives or one nore of the

alternative peptide bonds described herein. The

The ;%g sgar?llﬁogr)m%}go% th{]f‘ﬁ“?ejg J z? %p?rg)ﬂatg %}@F&Z@és m'éscgpt%r can be used to

treat constipation or decreased intestinal motility, slow digestion or slow stomach emptying,.

ot

The peptides can be used to relieve one or more symptoms of IBS (bloating, pain,
constipation), GERD (acid reflux into the esophagus), duodenogastric reflux, functional
dyspepsia, or gastroparesis (nausea, vomiting, bloating, delayed gastric emptying) and other

disorders described herein.
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of : acetate, benzenesul fonate, benzoate, cal cium
edetate, cansyl ate, carbonate, citrate, edetate
W@ EiDFA3779edi syl at e, enbonate, esylate, fumaratBCT/US2005/007752
gl uceptate, gluconate, glutamate, glycollylarsanilate,
hexyl resorci nate, iodide, brom de, chloride,
hydr oxynapht hoat e, isethionate, |actate, |actobionate,
estol ate, nmal eate, mal ate, nandel ate, nesyl ate,
The deted]abéonmapsyﬂeaﬂnﬂqodhhéﬂtabﬁthe ;ﬁm&hﬁbrhmab‘eﬂorthhm ﬁﬁmt:@mpanying
cylate arate, succin sul fate, tartara
descrtm@ac Ak of they %giﬁl%baﬁs%ﬁ@? P*’é%ﬁtﬁaf’]écatla%?rﬁé%eby incorporated by
referé@fdbnosal i cyI at e, anhydronethyl enecitrate, ascorbate,
aspartate, canphorate, caprate, caproate, capryl ate,
ci nnamat e, cycl amate, dichloroacetate, fornmate,
genti sate, glucuronate, glycerophosphate, glycolate,
hi ppurate, fluoride, malonate, napadi syl ate,
ni coti nate, ol eate, orotapﬁ;UpI@Iate oxoglutarate
palmtate, pectinate, pectinate poly
Flgurp HE,dWICEtth? rdsukthof L@MSeanamsxsmér@onmm SE@t]@ Npr4ipepdide and SEQ
IDNg) de rhodani de, tosylate, and tannate. The
ppl S and agoni st of the intestinal guanylate
cyclase (GC-C) receptor can be used to treat
. constipation or decreased int estl nal nmotjljt slow |
Figurgs @;‘éé‘}%({) bndepict dhegpswisad (IS pptlysin gl synmeﬂsaﬁd R NQsA peptide and
theb%%kysed to relieve one or nore synptons of |BS
oating, pain, constipation), GERD (acid reflux into
t he esophagus), duodenogastric reflux, functional

Flgurg)éggsf 3! %é o}rﬂéggéty ?strtli%z éﬁ’[ﬁ %%%g@r %gfrlrt]é/:aﬁ%agl of synthetic SEQ ID
NO: 43@9&9@ A RES:5 ?@ﬁtl(ﬁe&[ﬂﬁ'tﬂo HigerefteEd 0 Xo: 9NFepfifiedror @

odi’ sof t elnventlon are set forth in'th
accompanyi ng descri ption. of the publ i cati ons

FiguR eGPl A0y OF B P BIAE. > I%ﬁ? DRl acglieing Zepprm in am acute

mum"i\égasfrgﬁt@sﬁﬁal@tfanii%délnm yS' s of recombinant SEQ ID
peptide and SEQ E) NO:5 peptide. Figures Ib and

I c depict the resul ts of LCVS anal ysis of synthetic

. S | D 3 _hept
Figugag bl g R E R RE G N el AR by acure
muri@Sgaitoidfestidl tiaadit @o&IQ | D NO 4 peptide, SEQ ID NO 5
peptide and two different SEQ I D NO 3 pepti des.

Figures 4a and 4b depict the effect of peptidesSEQ ID NO:5, SEQ ID NO:3, and SEQ ID NO:4

in an acute murine gastrointestinal transit model.

Figure 4c depicts the effect of SEQ ID NO:3 peptide in a chronic murine gastrointestinal transit

model.

Figure 5a depicts the effect of SEQ ID NO:4 peptide and Zelnorm® in a suckling mouse

intestinal secretion model.
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Figure 3a depicts the effect of reconmbinant SEQ ID

NO 4 peptide and Zelnorm(r) in an acute nurine
w@amsogirat esti nal transit nodel. Figure 3b depPCr/BS100&007752

effect of synthetic SEQ ID NO 3 peptide and Zel norn{(r)

in an acute nurine gastrointestinal transit nodel.

Fi gures 4a and 4b depict the effect of peptidesSEQ ID
NO 5 SEQID NO 3, and SEQID NO 4 in an acute nurine
Figurg 3btdepictstthe efferdd of SEQ IDINOBdmM. Zehiogu®eindcmdespiintestirtah secretion

effect of SEQID NGO 3 peptide in a chronic nurine
m"Ck‘é*ast rointestinal transit nodel. Figure 5a depicts the
effect of SEQ ID NO 4 peptide and Zel norn(r) in a
suckl i ng nouse intestinal secretion nodel.Figure 5b
Figurdepa andol depiftiieefetsoff SSEQID M@ SEQAD Ne!3rand{EQ ID NG5
. se intestinal. secr etlo del . Figures 6a and 6b
PeP“@%p}Pétm?“r?S Infeyial secrstiog g b No 4, SEQ ID NO 3 and SEQ
ID NO5 peptides in a nouse intestinal secretion

nodel . Figure 7 shows the results of experinment in
Flguwu BAWSEE remliNof sxpasimient ity whigh SHQUIY NEY3 aetivityewasmslyzed in the
2ni g nodel . Figures 8a and 8b show t he
TNBSER) CdI%F‘%%O%fq%‘éé‘%ﬁ]ng doses of SEQ ID NO5 and SEQ I D
hE)S in the PBC)WW|th|ng assay. Figure 9 shoms the
results of Kd determ nation anal ysis usi

Figuren Sy anbBipehon the effeeis pbrifisang dpsssdit §§Q@s&§’ S pop ﬁE@@ No:3 in the

b show bi oavailability data for IV and
PBQ%P@% a%%‘i nistered SEQ I D NO 3 as detected by an

ELI SA assay and LCVS. Figure 11 depi cts deletion

Fion s T A A8 S S e ERLBNTER Pompetive

radio%%ﬁfd‘tﬁﬁdﬂ%\lésﬁ | the sequence of SEQ ID NGO 3. DETAILED
SCRI PTI e peptides of the invention bind to the

i ntesti nal guanyl ate cyclase (GC-C) receptor, a key

Flgure.'ﬁ ?Qas clg@bos%*ﬂ{glrplil%ag/a q]étteylec%?g {oﬁ:l ¢ ﬁg ggag&fﬁmmlsterelaesEQ ID NO:3 as

detected by an ELISA assay and LCMS.

Figure 11 depicts deletion variants of a peptide having the sequence of SEQ ID NO:3.

Figure 12 depicts insertion variants of a peptide having the sequence of SEQ ID NO:3.

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 receptor,
which is located on the apical membrane of the intestinal epithelial surface, causes an increase
in intestinal epithelial cyclic GMP (cGMP). This increase in cGMP is believed to cause a
decrease in water and sodium absorption and an increase in chloride and potassium ion

secretion, leading to changes in intestinal fluid and electrolyte transport and increased intestinal

- 48 -



10

15

20

25

30

which is |located on the apical nenbrane of the
intestinal epithelial surface, causes an increase in
w0 nioessi7oml epithelial cyclic GW (cGW). Thi SPCHUS®aTEN7752

in cGW is believed to cause a decrease in water and
sodi um absorption and an increase in chloride and
potassiumion secretion, |eading to changes in
intestinal fluid and electrolyte transport and

motilithic TBa gvestingk @St¢ rreeptor p¢ascs,s¢s arhextianelbdani ligand BDdmg region, a

N AT R —

doma‘il{ OPrepmeKlfﬁﬂSmk fdeghé 6010 @eo’%ﬁ%r areCﬂ‘tﬁH a6€ cleafrdlydetHogneostasis, the
mai n.  Proposed functions for the GC-C receptor are

regulﬂtnqsx f eﬁﬁbel@l é%ltl Ples’llwétlmbaﬂddh@ inlugtion pieapppigaisABhawbhei 2002 Curr

liferation and the induction of
Opm;ﬁg‘g%pgsil)géfe ha ubhai 2002 Curr Opin Drug Dis Devel

5:261- 268) hi addition to being expressed in the
I.nt est g‘%/P gasérm ntestjnal epithelial cells,
In ad'ihéw%%b %%% $red & thy Intpstiwe by gastraintestingd eplﬂtqhaloqeﬂg, &ecis

eXpréééeqriﬁxxtrA Hﬁé’stllnl@’[f%gégélﬁcl?ﬁ’ihg Elﬁcfn@g,ylunﬁ‘%; ggl\(aggoag&&gl

't ver and gal i ewe
develhping (De'blt aridi gatldadd28 OeVidws® in Kedrelkager 2@02 Mlol CEII) Bdochem 230:73-83,

ot D, b2 i A A bt e

(revidwRdd in Br 0AMQBr2R102 MOI@I} BibBhdin ggl@gg_gt_;? TiHdugbbes @t’ fle GC-C

recept or agoni sts can be used in the treatnent of
receptfiragprisis caphe g$qglgntthmtr@mmt@§ disofdsrs @.}tad@th@ GI tract, for example,

cong%s?ggﬁp L Baufealt be pros‘?atlcg}yped:@ﬁ]%gan prostatic

TR I none secreted by
t he stomach, is a key regul ator of appetite in humans.
Ghrelin _expression |evels are regul ated by fasting and

Ghreki, ageptide hormppepeaigted Ry theettoraach, BrolgeyNeg#aios pf eppefite in humans.

e
Gneefglstcln R B Bl s B R T PR i g1 2008
NeurésepiC 14 46&ePpL01 Gagliliv atak 200y FEBSA due 5636105@) Thg)balRreasing
obesity. hi. humans, the GC-C receptor is activated by
gastr@af&ﬂwax ottty C{@%@C@t@r@gwﬂy may, %m%%efi 0 ragylege qhgs@
5, 140, 102) and | ynphoguanylin (Forte et al. 1999

Endocri nol ogy 140: 1800-1806). Interestingly, these
In husges) tlse GEC 1@ep@0 if atidatbdby gpatytint(Gnh i Sas,06489%), afoguanylin

B et 3010588 R Ry Borto & A Bobrny ol Tgeichiago-1506)

Interedtifgl§! Otﬁééeda%éﬁt‘é a?éJHﬁ'IO(ﬁﬂ)@@le‘s‘é potext ther &ﬁmjf%ra@teﬁawdenved
resistant to roteol&@l e radati on. petl e 1ls

Peptldﬁp@mlgi 81" (@Nlemﬁﬂan eﬂh é9%ﬁ1i bab €lin Mtvblﬁﬁ EAgst&m ST peptides are
cons1§?re<!1 i%é a%gﬂmtﬁ 2f1 8gf4g ag«i Sﬁlpgllif\%adjf foa:rrotleggg\g ’d@?rghgt%net

Physi ol 81: 313-
ST peptide is capable of stimulating the enteric nervous system (Rolfe et al., 1994, J Physiolo
475: 531-537; Rolfe et al. 1999 Gut 44: 615-619; Nzegwu et al. 1996 Exp Physiol 81: 313-
315). Also, cGMP has been reported to have antinociceptive effects in multiple animal models
of pain (Lazaro Ibanez et al. 2001 Eur J Pharmacol 426: 39-44; Soares et al. 2001 British J
Pharmacol 134: 127-131; Jain et al. 2001 Brain Res 909:170-178; Amarante et al. 2002 Eur J
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315). Also, cGW has been reported to have
anti noci ceptive effects in multiple ani mal nodel s of
w@aios/o§1zazaro | banez et al. 2001 Eur J Phar macedT/42805/007752
39-44; Soares et al. 2001 British J Pharmacol 134:
127-131; Jain et al. 2001 Brain Res 909:170-178;
Amarante et al. 2002 Eur JPharmacol 454:19-23). Thus,
GC- C agoni sts may have both an anal gesic as well an
Pharmamdol 4541 9-A8)reflorsy GELC agonisth mdydaveboth, anSfalgept helwsll an enti-
derived froma preproprotein that generally has at
inflap@aory 98§chni no aci ds. The pre and pro regions are
cl eaved as part of the secretion process, and the
resulting mature protein, which generally includes
In baétexierST mﬁera demeedaitord s prémojniotﬂimﬂiatgfmeyalb'dtais ‘atéleast 70 amino

amdsAﬁeéb égg g‘%/\gdlq%%aa(r:eiglgévaelld @ﬁeo@% des é‘gp]fci%;ﬁnd the resultmg
t fé%)fbiéﬁl e hrEshitaRy MBIRRs 36k & tﬁﬁfmﬁﬁﬁﬁ AgTlls 38'bi cﬁ@% B hcti
et Tyr Oys QIS@ uaLéu QISSQIS Asn Pro Aloa qis 1r euve
Cys Tyr (SEQID NO J; E. coli ST la (So and l\/bCarthy

Ao A5Gl s Egeie SRS R Yk W0 D, man
39: 1116691 h@iﬁg @,é&na‘f&ﬁ aﬁ’ﬁﬁb 9&1& s@(ﬁn&nﬁs%%fngne\e/ l&lsg STyr C§Ebe Blu Leu Cys

Cys Agmeto Adn Girs TR 615 0Ty NG nfural SFIREoidMcCarthy 1980

Proc.g\?acﬁtI %@8&’ §§ ﬁjﬁm eéahf&ﬂa%}i%tﬁ? gé%r? Hjnd e&éﬂ(@’eéu it ¢ ns)nghr Phe Tyr
Cys Gk @rdidudeys(Gsakdnroetla dlys Al9 Sﬂjocym‘lfyx:@SEQ BniNQ:_ ); E. coli ST I*
R
Asn ﬁeﬂg %“ §§ TV STa Eh 55 \@%%r P%%%@%%la@ga 5 A (SEQID

NO: ﬂ)gr@ﬁ‘eztncw ST n@ﬂiﬁe I(A}wmto et lﬁbtll%@b Irgext. g@i)ndmaW 049x Ih’efmg the

A 1&%&#8 gt i 1B B AT I G CAGRPS Ala Cys All
SEQMD Mop Yar e%o&ayfﬁcﬁsm pgf)@de@\l B-INY-8CD, BLYTb, and Y-STe

EQ I D NO (as well as a Ser-7 to Leu7var|ant

(reVIWedeﬁtamg sEd 1997Ndicryb. Rattwiga22:89) havingbg &llowying pro-form amino

wia PR M 30 Met LR B Y B DA o s e
Cys AMSVANGysASR AnPrblda @yys AA& e}wt:ys QEQ (SND:! D ey w)all aﬁh Ser-7 to
Gu Thr Ala Ser y Asp Val Ser_ Ser

Leu Thgrian ol e FrSEQ 1D Vo). s (Taked 24 1644 Fispg. BRaghomy L3 99)); Lys
st RN IR P S AP RTAD AT By O
Asn b ANCyp Ald €3p€et (SED ¥D NO:_Kr); SGlarGlerihr AT Sae@ly @ Val Gly Asp
Va1 S04 e B, AT 0% 85 Sy SSIEENESs Gly Thr Gin Ser Ala Thr Thr Gin
Gly Glu Asn Asp Trp Asp Trp Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Phe Gly Cys (SEQ
ID NO:__ ), respectively; Y. kristensenii ST peptide having the mature amino acid sequence
Ser Asp Trp Cys Cys Glu Val Cys Cys Asn Pro Ala Cys Ala Gly Cys (SEQID NO:__ ); V.
cholerae non-01 ST peptide (Takao et al. (1985) FEBS lett. 193:250) having the mature amino
acid sequence Ile Asp Cys Cys Glu Ile Cys Cys Asn Pro Ala Cys Phe Gly Cys Leu Asn (SEQ
ID NO:_ ); and V. mimicus ST peptide (Arita et al. 1991 FEMS Microbiol. Lett. 79:105)
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Ser Asp Trp Cys Cys Qu Val
Ala Ay Cys (SEQID NG );
w@epsiss9 Takao et al .

Cys Cys Asn Pro Ala Cys
V. chol erae non-01 ST
(1985) FEBS lett. 193: 2B0)/US2005/007752

having the nmature am no acid sequence lie Asp Cys Cys

G u He

(SEQ ID NGO );
M cr obi ol .

havimgrthemagoe W@uﬁ&:e%@/@y@ﬁs Gull¢EyLss Eyn;PﬁsAla Cys Phe

Gly Gy b @%%%&Eﬁfyﬁﬁég@?ﬁ#em DS

num%%'%?ﬁfahﬂé S‘fﬂ‘%ﬁﬁ@es

agoni st s.
pro regions) forn1of E.
rnlddm ai fisvls
sgst esl dsskeki t | et kkcdvvk”™ 1 D NO

1991 FEMS

e sequen

ce:

Sguﬂ?ﬁ%tﬂ@§ are &M Beset A

Cys Cys Asn Pro Ala Cys Phe Gy Cys Leu Asn
and V. mimcus ST peptide (Arita et al.

Lett. 79:105)having the mature
Q I D NO

'%qutep% ogfaill-gr a portlon ofa

Satar e usef ul
Immature (inclu |ng pre and

coli ST-IA (ST-P) protein has

see CGenBank(r)

Table;f
BanKEon

extends fr
AzQessipn Thd
j mmat ure (

o0li ST-I1H

NQen BAd1®>

omaa 1-19
GhNar e pr
i ncl udi ng

(ST-H) p{

Sé(%lenl’,@gﬂl 1), The pre sequence
he pro sequence extends from aa

otein extends from55- 72. The
pre and pro regions) formof E
otei n has the sequence:

QRECE 1 T1T

nssnvccel g

l636B8 T Spf

cnpactqcy

iN@SKM@@EK@@NPNﬂ%@YE@Q $D hagpes m

(SEQ 1D NO see CGenBank(r)

N@'37Pb?96

JN(FéYCESmIEISQE}’ACME@Y(SE@EDﬁ@ )

PALZ¥E s | on

AT

PEET

N B aREQ D NO)

Pokkao/ T vI vl
sdwdccdvcc

ni2ssbpaf g

npacagc (

VS
S oA Vo P44 A

A&s@'é%iﬁlon

I\?&54@565

9@@613@]@32}&917(3%5@@@ N&,_c)f t he

P oot o

e

ese

B e R SR TR

Sdyeul T1 de
peptide. |

bpndse 1 n

f the six

DﬁC@El@@NPA@@(@EQ'IDQ\KDO of the
Cys residues are jdentified, from

Qﬁh‘éSZQIWno

t3<95d‘é} box

yIE@fEEi(E@NPACFG{SEQeIﬂNﬂgj as A, B,

.%8%4“.3

R RA R RaNEe B Nefeo.

JQSQS t
I ng.

nasghd ot O

lertain of

ASRECARCNRACFAULNHSES TP Rept oF

the peptides of the inhventi

Aﬁn{kl&fﬁ’é a

87894 | al

Jrno

DWD@SD\&E\@NPAW@EQIIM\K) edvage

VA or |l A, nt

S&/@B and

51370 or

PR RPN ge

P§397# i her
el i m nat es

GO\ BR14 YP
the abil

%\I\?) of the oeg?%d(;@%(sﬁmﬁ(prﬁe

B@Q\Z‘Séﬁécep

t2(6|621§39 t h

GWWCMNHAGHGKC(SEQ&D NOm __c)f

chvynmnt rvun
Tt ot _ylu
PRI eas.

Wf?ﬁn h| S

o e AR LSRRI v

I'ntestine

I'S Ccon

VOAESP PPV YSDWDCCDVCCDPAC AGC

QACDPPSPPAEVSSDWDCCDVCCNPACAG C

KACDTQTPSPSEENDDTCCEVCCNPACAG C

QETASGQVGDVSSSTIATEVSEAECGTQSATTQGE
NDWDWCCELCCNPACFGC

MKKELMLAIFISVLSFPSFSQSTESLDS
SKEKITLETKKCDVVKNNSEKKSEN

MNNTFYCCELCCNPACAGCY
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chynmotrypsin by the excision of two di-peptides.
Active chynotrypsin can potentially cleave peptides at

wo b@spgpdi de bond on the carboxy-term nal si deP@f/UI20p35/007752
Tyr or Phe. The presence of active chynotrypsin in the
intestinal tract can potentially |ead to cl eavage of
certain of the peptides of the invention having an
appropri ately positioned functional chynotrypsin

cl eavage site. |t i BVEIRSIEFEEL S VIBSFSITAQDAKIEVES

cl eavage W | |

i nvention

noder
havi ng an

a$ R EKIEL BSK KONIAK IS WEBGPESMf  t he
RBBRSRICEALEENPRETIGEPNed

NymotTypy

through the intestin

chynotrypsi n

IS a

VEP

i m Ci eava W%%WQE
t he pancr;as’ and is ﬁ%\:ﬁgﬁ&%ﬁa §§$@§F?%ggfd a

The active form trypsin_ wll cleave peptides having

a Lys or Arg. The prG@@ﬁ@@CEﬁcﬁﬁPAQ§Q'&ESln in the

Tntesttattract——ca certarn—of
the peptides of the ﬁ@gﬁﬁbﬁ%tﬁﬁﬁ%%w“

an _appropriately
positioned functi onaPPAEygsﬂwpmepAmgdjt IS

expect ed _tlhat rhyrm r\/nm n_cl eavage will noderate the
action of a peptide of the |nvent|on havi ng an

The igngr ;%t[nulﬁ*g ém@as Sné ﬁ? % r%r}%giﬁég)%ﬁ%lé g){ £ ao]?zv ?ﬂ%At St'[e’%)ﬁ%ro{emehas the

sequ@@@tnﬁlﬂiliﬁﬂe&ﬁévlsffpéfsqbtéﬁwséifékﬁletkldad{/\tl@mgﬂ:kk@ﬁamﬂfyecelccnpacagcy (SEQ
associ ated with abdom nal _or visceral pain. Certain of

ID N o pStGRMBET] AGHESTOR oD b9 (6T 1A1d L i vedgpoe xtends
from g%g-ggg?g%ig& ﬁ’g@eﬁ&% dﬁ%gg E'Pﬂ'lse}a %Q)e%ﬁn ai:}lgéquuﬁ}%ﬁfngtends from 55-

72. Thkemhlaatre ¢inelatieg pae ﬁmhprblreglails) cﬂ)lymnf E. yqazizl Sr-¢ B48Tad)eprotein has

site or Eg&%g%&%‘gkpv F%}%&P es a functi onal

the sqaperce; PIRESTIRTSBERSCITaPactecy
(SEQUDAGD: CaNs A& HRP 'Nécé‘ésr“oﬁ‘l\% %’@?%@@T%Pﬁ%%)mﬁ@'lﬂr&h&e

carboxy termnal to the Trp res
(mcludeS |an@ ptdmg@np)eﬁotrn o Y. Mqa@h@’ztzcmﬂTspmtqmle pas thie sérmence:

nﬂd{lﬁ%‘“ﬁ%&ﬁ?ﬁ%ﬁsg&’ YA R B b bar Sl AL R, 00! S

ng:npacagc
(SEQ]I@IJ@)7 235eeNbdiBank ® A cobssibl No. S296 i:682(4gmundson et
1998 T i n Phar nacol

Ther 63:580-93). Inthis manner
such peptl des can treat both pain and [ an ammat i on.

The p%th %eg rog tl%np ett'h? %ﬁﬁéﬁa ggepe%(gg eﬂ&v 51)]g gﬂ? Be%‘ﬁﬁlas These six

Cys rédidgss lf@mathr@é @awlﬁgeb&ndseﬁ theriﬁdltuw ang: acﬁmmrdfhhczpépnde If the six
endonor phi n-2, noci statin, dalargin, |upron,

Cys regifiies arrcidemifieds femethe gminde cagiokyi ferpinisiod die pepide sy B, C, D,
E, an8@ B, {hgﬁ i §u B &GS ?onrglssfo@év?/s .%"‘lb, lEE-E, %/éc%{ ST Brmation of these

bonds is thought to be important for GC-C receptor binding. Certain of the peptides of the

L

invention include a potentially functional chymotrypsin cleavage site, e.g., a Trp, Tyr or Phe
located between either Cys B and Cys D or between Cys E and Cys F. Cleavage at either

chymotrypsin cleavage site may reduce or eliminates the ability of the peptide to bind to the
GC-C receptor.
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Pro Ala Cys Thr Ay Cys Tyr. To create a vari ant
having a potentially functional chynotrypsin cl eavage
W@ RaG08/08EapEDbl e of inactivating the peptide, eitPer/usives/ 007752
Leu (underlined) or the Thr (underlined) can be
repl aced by Trp, Phe or Tyr or both the Leu and the
Thr can be replaced by (independently) Trp, Phe or
Tyr. To create a variant having an anal gesic
In thediilqmpﬁﬂioigﬁ en idetve g detabtepdis, chpnbuygaindgen Aspro@tmd in the
The carboxy term nal Tyr in the core sequence ca
pancreas g &Sﬁ%ﬁf‘m’ﬁ @n%bﬂlb%%@?}&‘é ﬂi*@osnaéﬂnéﬁlsela%éés ‘Eﬂ?"eﬂed to active

chym&;]%ﬁg‘f by ﬂ%‘e&cﬂs{&flto@ Bl Hﬂg%ﬁig\é? AEt?‘s%t chyidoeryp&h @ass ﬁ&t‘éﬁt’?ﬁﬁf cleave

e optionally be pr Asn”Ser “Ser Asn
peptides atthe pefitideshond oafthe carhoxyatetmlriahsidci obkrpt Aigr eolrle. The presence of

o S B S50y P oy T80 e ore
peptmé% df %rmﬁﬁ‘fﬁloﬁﬁﬁvﬁ Em ﬁo@ﬁte@ Msﬁ@ﬁe@ﬁ%ﬁ%&%éfﬁ%n&ﬁ%sm cleavage
NO: - er

site. Il’ys e@gted)y}gtt @mq‘tyypsmfgemge m;,lhrrpﬂgram the @gtipniia pepiide of the

1nven%%hez}lgg %{I]? %@g}“@%}% p%%x?eg%ypgtrl@%éle%%e%% éﬁ‘ﬂ: ;E gﬁde passes

throu&y the@testiantriyto Ala Cys Trp Gy Cys Tyr (SEQ ID NO -)
Cys Cys Qu Tyr Cys Cys Asn Pro Ala Cys Thr Ay Cys
Tyr (SEQ I D NO 3) Asn Cys Cys GQu Leu Cys Cys Asn Pro

oo R B DO 5 B
preselg%-the i&ge_;tlfbp’ a’a&é Sk h@lauu%ﬁmﬁyﬁy@m Mﬁmldﬁwmpé}it'ﬂieﬁysviﬁg B Lys or
Arg. Mpr%/@cw%af&vg Bypn ey 916@9@8 W%e%é@y fead Kﬁf%’ﬁ“’a% ot %fﬂm of the
peptu%é%&ﬂeqnw ?ﬁ%ﬂ@é %nAﬁ%gﬁQteﬂ ;ﬁ)sf%b%e/&_ Rincal sﬂ)éfeavage site. Tt

Cys Asn Al a
is expeyted Tt chiymotQysinloleava SERill Mokidate) thagetioDya a@ep’u@ qf thg snvention

havin%}saf a pgztglyféﬁlt}%?d %%s Q:gl:ea@gé s@é as % geétyg%&gﬂss ngu%h the

intestaftebts Thr Gy Cys TyrAsp Phe (SEQ I D NO

Many gastrointestinal disorders, including IBS, are associated with abdominal or visceral pain.
Certain of the peptides of the invention include analgesic or antinociceptive tags such as the
carboxy-terminal sequence AspPhe immediately following a Trp, Tyr or Phe that creates a
functional chymotrypsin cleavage site or following Lys or Arg that creates a functional trypsin
cleavage site. Chymotrypsin in the intestinal tract can potentially cleave such peptides
immediately carboxy terminal to the Trp, Phe or Tyr residue, releasing the dipeptide, AspPhe.
This dipeptide has been shown to have analgesic activity in animal models (Abdikkahi et al.
2001 Fundam Clin Pharmacol 15:117-23; Nikfar et al 1997, 29:583-6; Edmundson et al 1998
Clin Pharmacol Ther 63:580-93). In this manner such peptides can treat both pain and
inflammation. Other analgesic peptides can be present at the amino or carboxy terminus of the
peptide (e.g., following a functional cleavage site) including: endomorphin-1, endomorphin-2,

nocistatin, dalargin, lupron, and substance P.
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Asn Ser Ser Asn Tyr Cys Cys G u Leu Cys Cys Asn Pro
Ala Cys Trp Gy Cys TyrAsp Phe(SEQ ID NG -) Asn Ser
w®00508119Tyr Cys Cys G u Phe Cys Cys Asn Pro AP@EI/Cy®05/007752
Thr Ay Cys Tyr Asp Phe (SEQ ID NO ---) Asn Ser SerAsn
Tyr Cys Cys G u Tyr Cys Cys Asn Pro Ala Cys Thr Ay
Cys Tyr Asp Phe (SEQID NO - ) Asn Ser SerAsn Tyr Cys
Cys Gu Trp Cys Cys Asn Pro Ala Cys Thr Gy Cys Tyr
Asp Phe (SEQ ID NO -) Asn Ser SerAsn Tyr Cys Cys Qdu

ol S B B S S R
Pro A‘Q’@yf‘?ﬂr @f}pCﬂ %roﬂ’% crfddfe ﬁ%a@ﬁavﬂ(ér ﬁ@%@ﬂ&ﬁﬁ%nﬁ&hyrnotrypsm
cleavagcssﬁéy:ap@e Pﬁma@tﬁﬁfmg ﬂiem@mcje €itberys LGl (undeniin€@y)sor@ys Thr

o A e LR AT Bt
(1nde%éffderﬁ§59 r@Bq)l{e%E@ . Drd\eatd a%ﬁa@iﬁv@g%n%ﬁlg@i@ d%@ptrﬁ% Tthe core

s Thr y Cys TyrAsp Phe
seque@ygls@uowizcbbmgp Bys ]N;@maﬂmxyAemn@lsTmi th@cyre@;:guéfyw can allow the

Asp BBk §d§rﬁE&d g%%@ b%wgﬁ 5 fisdls ef\g ?\%gt ﬁﬁ gbiggavence can

beop@ahhlly}’cﬁep%!@ed@’ﬁ Ash SBY QerMsa Toysr Abd. Gy Cys Tyr Asp
Phe (SEQ ID NQ-) Asn Cys Cys GQu Leu Cys Cys Asn Pro

Ala Cys Thr Gy Cys Tyr Asp Phe (SEQ ID NO -) Asn Cys

s SRR PR, [ Do’ 6078y e

Asn Jer SePhen M&Efﬁys@lyl IEnCyEyCysAssn Brb A ld SEIThDGNyy Tyksn
S Gu Tyr Cys Cys Asn Pro Ala Cys Thr Gy Cys
(SEQ%%N P Phe (SEQ ID NO.-) Asn Cys Cys Gu Trp Cys Cys

Asn % ?e%% 'Q}?}%’(ﬁy sIGly Lgum}%s-[%ﬁq PSR l"ig @E@F)h@ysggr )

Pro Al
(SEQ@PsNDy+-)Asp Phe (SEQ I D NO Asn Cys Q/s Gu Lys Cys

)
Aon §Seh R Tt Gl T oS Slp R8T B SRl AT OR M ar o
(SEQQmQ‘@@S?d as a prepro protein that includes the
Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:6)
Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Trp Gly Cys Tyr (SEQ ID NO:---)
Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:3)
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

=]

-54 -



10

15

20

25

30

amno term nal | eader sequence:
nildssilfflsvlsfspfaqgdal f
woe®skekdt | eskkcni akksnksgpesrnn. Where t he pepeT/tis2005007752

produced by a bacterial cell, e.g., E. coli, the
forgoi ng | eader sequence wll be cleaved and the
mature peptide will be efficiently secreted fromthe

bacterial cell. U S Patent No. 5, 395,490 describes
(SEQVBXNOt-s-) expression systens and nethods for the
efficient production of ST peptides. in bacterial cells

Asn S Fertth bFLYsdr ysLelyiRbei oy opiAsaifanAlabys &by Gly @ys Tyr Asp Phe

Ed{;‘@ pe.§T peptides. The vectors, expression systens
S ndeat ods described in U S. Patent No. 5,395,490 can

Asn $xe Sasésh Ty Qysddiysd@lutTye C33 (ys pish des AbanClysv Bl GiytCySTlyr Asp Phe
mebde of the present invention Variant Peptides The
(SE tTon includes variant peptides which can include

AMPT R ' | BVEP TH SysyR e
Asn %?%te re n (i %ﬂ%ﬁyseﬁb (l;%rP n(%:h}t?sz givl\gf ? tﬁh anySS 0 r@ffglg\:/\}g?ry? %gﬁ Phe

(SEQIoNO2-9r fewer) am no acid substitutions and/or

Asn SESE MU TTOGYCa Afe COB B ATRT AT e Thr Gly Cys Tyr Asp Phe

(SEQ@Noengervative. The naturally-occurring amno acids
can be substitut ed@g{ D-i soners of any am no aci d,
e

Asn SegdenAstuFe Cysre ysds LyshasdrsalPraddp Qut ThiGlydprysnyr Asp Phe

Qgﬁ angl ogs and other groups. A conservative am no
(SE C|lgoéu§stitution results in the alteration of an

Cys caym ((D;la L;w:@ksf@ys rfa;nSPrmAllalcyﬁ’Chﬁ Gy @yshT},g Azp E’(ﬂlg_(SEQam Dg\O:---)
acCl 0 | Ke_.cnhar ge, olarit or ro IClLtV. t
Cys %r@u&&é‘iQXS&i@,Aséa)éﬂ A@%ﬁ%’.&ﬁé@w@ﬁw ﬁég é’glp &SEQ%D NO:---)

it Denaeh Wit dor o trinden. A
Cys %ﬁl&ﬁh&ﬂ}@?}g u g tP?Jt) %%I gg can é’lu(‘g}lést?&tr %tsgtpgg (£ 1])‘3}@0,---)
Cys Gyt Gindlyt Cyo CysAsh Rep At Gys BaiGlyiQys Tyr Asp Phe (SEQ ID NO:---)

on-natural |l y-qccurring.am.no acid._ The ' ' )
Cys GRIRBICDB 6> AR08 AR G 5Lt g e R dibdeo-—
Cys @Gl AL e sidys allreo Wa EabTE: i (é%rTMSB PLAGSEO $99€0:---)

epl ace"w't h"any of Alanine Ala Ay, Cys, Ser gi ni ne
Cys Qysellnys O SyAsdysn PagireCysThiadly, Cyal Ty ASp Rhe (SRAIDINO:—)
Asn (Y OSSR L&y otk A G B0 R LS M GPCHEtyr A PheT8EQ D 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:---)
Asn Cys Cys Glu Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp Phe (SEQ ID NO:---)
Asn Cys Cys Glu Trp Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp Phe (SEQ ID NO:---)
Asn Cys Cys Glu Arg Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr Asp Phe (SEQ ID NO:---)

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

In some cases, the peptides of the invention are produced as a prepro protein that includes the
amino terminal leader sequence: mkksilfiflsvisfspfagdakpvesskekitleskkcniakksnksgpesmn.
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.
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Gutamc Acid Gu Asp, Asn, G n dycine Gy Al a
Hi stidine H's Lys, Arg Isoleucine He Val, Leu, Mt
woewsismoleu Val, He, Met Lysine Lys Arg, H s PCT/US2005/007752

Met hi oni ne Met He, Leu, Val Phenyl al ani ne Phe Tyr,

H's, Trp Proline Pro Serine Ser Thr, Cys, Al a

Threoni ne Thr Ser, Met, Val Tryptophan Trp Phe, Tyr

Tyrosine Tyr Phe, Hs Valine Val Leu, lie, Mt sone
PatentQ6. GO, £00CRScritles ¢8dtoREc:gRéssloalletetho afid e@thodafdrehd afficient

with a variant peptide that binds to and actigates

) ant pepti, :
produ¢tiameastS Tpeptides ig heetsuiph asils apdimefhods EygchigyingeTiHgn spegtion of
-varjanto f h [ [ LY
matur (SR pYPHAE" I Ve ble G BRlon i Gorpd S d REMURE B REbEYIY S, Patent No
5,395 460l dgebe addlid biodice teSTumpadésmdradent ST papides bbiha grasent
. reduced stability of the peptide. Production of
mventy@ht | des Useful peptides can be produced either in
bacteria including, without limtation, E. coli, or in
ot her existing systens for peptide or protein
VariatrRegtidés on (e.g., Bacillus subtilis, bacul ovirus

ERCTETRILT LN N G R GO

sevenCéibht B¥B! &S ?ﬂ sG¥S ERBBAimeRts fEREVh&RD ob EevedteanCRbl ¥ or fewer)
synt hesi zed. I T the peptide or variant E\thl de is to be
aminopacodisibstituitiondandy ardeletions epmpared totEQ IPMNOsiuc] dioc_aciThe

B TR O e -
can bd bsHRtI S DERInh&S of &131BnkiRe acid] hon-Tatus] athlie édjyrateel and

encodi ng the peptide can include the pre squence,and .
naturgl aming arid anlegscad other BEHUPEx ArfPMESTva{ive amino acl substitution results in

the al{?a‘rrj‘:}tlli')&lec‘)lf lax 'agﬁlgouf[cri& i atéﬁﬁflaﬁ'r Jcﬁhg amino acid, or amino acid of like charge,

polarity, or hydrophobicity. At some positions, even conservative amino acid substitutions can

alter the activity of the peptide. A conservative substitution can substitute a naturally-occurring
amino acid for a non-naturally-occurring amino acid. The amino acid substitutions among

naturally-occurring amino acids are listed in Table IL
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ST peptide. The secreted, mature peptide can be
purified fromthe culture nmedium The sequence
we@nmonsT1g7 a peptide of the invention is preferedi/ys2005/007752

inserted into a vector capable of delivering and

mai ntai ning the nucleic acid nolecule in a bacteri al

cell. The DNA nol ecule may be inserted into an

aut onormously replicating vector (suitable vectors
Tabld licl ude, for exanple, pGEMBZ and pcDNA3, and
..-—de,r-wat-t-ve-s—t—hep-eeig_P_J;he_v-eet-or nucleic acid may be a
For Asmine dyiidy) Gede s Beplacepriigavolla such as bacteri ophage
Alanipgbda or Ma 3 &Ma GE%iSVRL i ves t hereof . Const ruct i on
Argirgge g vect oArEontlaisntlisg a nucl eic acid described herein
Aspamgimebe f ol Aswed Amp, Glakdhor mati on of a host cell such
Aspag Acibact eAspum Buwj Gaibl@nbact eri al hosts i ncl ude but
Cysteiiee not |i@Qyd ed Met, Thr, Sepl i, B. subtilis, Pseudononas,
Glutapghgonel | aGgnThe /g@ln@qm qqs@onst ruct al so i ncI udes, in

Glutadddiacien t@nd he @gg)cgghr@lnnucl ei c acid nol ecul e,
Glyciak€ments t§ aIAlgw expression, such as a pronoter and

Hlstl(lilﬁgu' at ory equ The expr essi on vectors may

IsoleSd ain tr nscrl ontrol sequences that control
L 1P &hscri pt onal {HE n, such as pronoter,
CUC¥hancer, r at repr essor sequences. A variety

Lysingy transcr |oﬁ%‘ig’gb%trol sequences are well known to
Methigainge i n t M8t ar tlle 8@ B8lpr ession vector can al so
Phenylgleninge a Pheaans|Biti Bis, Tegul at ory sequence (e.g., an
Proligmt r ans| atB® 5' sequence, an untranslated 3' sequence,
Seriner an i nt e¥eral ritypCpmAlentry site). The vector can be
Thresafabl e ofTﬁut orgemoMst, Vapl i cation or it can integrate
TryptoPh#h host PHA t PIeTW e st ability during peptide
Tyrofth@duct i onpyThe peoHi@i n codi ng sequence that includes
Vahn% peptide ﬁthqléunﬁgrmbpn can also be fused to a

muctetrc—acttencodrng—a-pot-ypept i de affinity tag,
e.g., glutathione S-transferase (GST), nmaltose E
bi nding protein, protein A FLAG tag, hexa-histidine,

nyc tag or the i nfl uenza HA tag, in order to
In soma@irpmm@tmcep ifrqabe slesieahle tqrﬁ@abwqﬁemswth ayargAnt peisieiaat binds to
and acH\?itQSQn e91't1 tCi]@% fe&%ﬁj Ingl%trlga ﬁeeg?afgfvte:t]lgh% tgﬁ Eel&]é gg%%ft forn% ﬁ%le peptide.
This fddtitad etcyi(\jfitjagarsmﬁ:d& ffdmted];acet{1 ﬁﬁ?itﬁfdr@ﬂ@fecéptsr @mT lreﬂuced ability to

. generate Expr essj on the fusion gene results in

activile s aaptaspTSP beu Wgﬁ@l%%ﬁ&ab@m (e PRiide: ncl udes bot h

the peptide of interest and the affinity tag. In sone

i nstanceswhere affinity tags are utilized, DNA
Prodwsignefipeptales odi ng a prot ease recognition site will be

fused between the reading frames for the affinity tag

and the peptide of interest. Genetic constructs and

Usefﬁ[?eb@&je% cal bt pRIRcELEITRE B HetdrRIn@hdih FTWA LiRREAHSRIAI LS, or in
forms of the

other existing systems for peptide or protein production (e.g., Bacillus subtilis, baculovirus

expression systems using Drosophila S9 cells, yeast or filamentous fungal expression systems,

mammalian cell expression systems), or they can be chemically synthesized.
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pepti des and variants of the invention in protein
expressi on systens other than bacteria, and well known
wa o0oshgwe7 skilled in the art, can al so be usedP@DUS2005/007752
produce peptides in a biological system Mature
pepti des and vari ants thereof can be synthesized by
the solid-phase chem cal synthesis. For exanple, the
pepti de can be synthesized on Cyc(4-CH2
If thepephideQB2ridnt(pepiideishy b prqgduesd/indaetesing g Bt dv/i, theasicieic acid

usi n . doubl e coupl.i n rogram Protectin r oups .
moted s B g e S oD B e Foa e B pemits the
secre@oS ot the ﬁﬁuﬁ@?gptﬂﬁtﬁ(ﬁﬁ e eIl "[gﬁﬁ@,rfﬁé §equ|teﬁh% efn%diﬁg:@/}lfé%eptide can

protecting groups can be used: t-butyl oxycarbo
includeathp lpee qiense gnd there seqenemofl forekiuyple( ¢ hitotallyravopsingfbacterial

i id d E);. . 4- hyl bhenyl. (t hi ol of
ST o Dey 38 HHEteRie Bpbudh SRt O St
acid and the hydroxyl group of threonine, if present);

and bronobenzyl (phenolic group of tyrosine, if
The spquesep encodiogiiicptide PEthefifventien isprefarablsnimsertadgnto a vector capable of

. anhydr.i de -1 - but oxyl car bonyl am.no, aci d
cctiv Rl B bREUSCRIP AP B 8, The DNA motecut
may 8 inb&tedigo e SutbuebuslgReplichenPeqtdrdsuiiadledepiond Beh@d, for example,
and cleaved fromthe solid support in hydrogen )
PGEMBY apd geDNABrusiddarivatiyesithereon The vectoraniglaic 4id stay ds@ bacterial or

8 S 1 By D] 10, e
Construdtiondd abvgctoe chitadingraansisieadd deseribsbheeiarcdn be followed by
-thiocresol by extraction wth ethy] ether and ethyl
tran%eee%w@m@%ﬁ Pk g5 8 f??‘i}ﬁ'_é“%e gvﬁt%é%@%iai hesthtelige but are not
limitég ntg),hEacoW Bt 610 PsBuad s8] $4m. PSP ARE %ﬁ@é{fcfc%hstrlil{;ﬁgﬁo Chetudes,

N, Ndi met hyl’f ormam de using 1/1 ratio, v/v.
in additisutd thd endvding fusteiCyad medécies sleBieatsdh alloewterpreksiomesdch as a

usi ng, di hyl sulfoxide (Tarn et al. (1991).J. Am .
promgE AT SO SeBBReF G SPE ANESFE P ETHG R Egi Pidrpnyignal contro
sequeRbés thhtQ@dnkY] AN HRNRNARRIIGH! QERAOEOARRY; enbBfcer, operator, and

di sul fide bond between Cys residues C and F is forned

repregspr $aquencesli Aswrietymf trahscripsionaldenirel ©Q9engesare ovelldingwinro those in

r.. Saturated iodi,ne. spl.ution.n glacial acetic
the a1 xRt Fefr bR aRel Bt Bils By Hfiond ez an
untragisdited 5'a8Yuendé, ta@nuntrafiirad B waq@inck, 0 i iReRar Abokosheldtrydite). The
days in an encl osed gl ass container, the solution is

vectopaNkeepPahly of AEPRPTPYSTERIGAEAN PEH ciindperala dntehoptdeNado ensure
Stabillwgglﬁﬁlgé B%ftitdgﬁ’p‘?dvm{i&w tinmes for renpval of unreacted

renoval of the residual anount of ethyl

ether by rotaryevaporation the solution ofcrude
The H@étglg?(‘g)ég)l‘gggl eglgf:; g{%gfngg\dgggyéﬁ{defgf ?lge i?lxenstiuo%%(zr‘? glls\é %e fused to a
nucleic acid encoding a polypeptide affinity tag, e.g., glutathione S-transferase (GST), maltose
E binding protein, protein A, FLAG tag, hexa-histidine, myc tag or the influenza HA tag, in
order to facilitate purification. The affinity tag or reporter fusion joins the reading frame of the
peptide of interest to the reading frame of the gene encoding the affinity tag such that a
translational fusion is generated. Expression of the fusion gene results in translation of a single

polypeptide that includes both the peptide of interest and the affinity tag. In some instances
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Pepti des can al so be synthesized by many ot her nethods
i ncl udi ng solid phase synthesis using traditional FMOC
w@e@segtdon (i.e., coupling with DCC-HOBt and PCT/US2005/007752
deprotection with piperdine in DMF). Cys thiol groups
can be trityl protected. Treatnent with TFA can be
used for final deprotection of the peptide and rel ease
of the peptide fromthe solid-state resin. In many
where affiasty aigs apxutilited ODNiASseguidrice ehestling ® patdtseveeopghidpe tite will be
%SUH‘I ebnd rmation. Intestinal GC C receptor
fusedefygendhe e ylg#{?éne&tfm the pffgntyfapridibs rapfideiateresent s
to bind to the intestinal GC-C receptor can be tested
as follows. Cells of the T84 human col on carci noma
Genetietdnstupts a(l@l\nmtlilada suitapieefofytdduciorCof imendtineran( BedtineSoams of the
o confluence in 24-well culture
Pepﬁ%%d iR EE i pRGR I ROt SRS op PSS Pt Hivg bacteria, and
well IROvRESARose SR fih gl aﬁagil‘?al% e bFIMEM peptides in a biological
suppl enented with 5% fetal calf serum Ce? I's used In
systemhe assay are typically between passages 54-60.
Briefly, T84 cell nonolayers in 24-well plates are
washed twice with 1nl of binding buffer (DVEM
Matu Aty e uridh¥oResdRan b€ EyithaiAed By thesslid2shasé Memical synthesis.
PES, pH 7.2), then incubated for 30 mn at 37Cin
For em?éplp;tég piidesin ba sythesizedion LA 4-61H, BbOCEhH-(wpmetist)-
phen 5ok 1 e BT Ao B RGBS g st
used spprbpriatly od ciobfevhactadresodistiifide benl pattchn. OF&r extamptd, thel dllowing

NaOH. The | evel raloac|V|ty|nthesoIU|I|zed
proteﬁﬁtge%rms o8 b &@P@’S‘Pﬁyﬁ opyi (RighapavrmErupD; Hetpgnidomethyl

(thlol\%f@gﬁlo?q]g B @RaBdHqa8), 2f éfﬁylbé}gll (tHibt %ﬁﬁ&)b deg é‘FBglndtues C and F);

T peptide T'a: repa tron eco
benzyt ay-icanbbxﬁ'lbf@;tamwea&lchamﬂ the h;zldroy}ziegr&ﬂp pitthtdodmeAif paase@rtand

prom PSP a9 £ e seayence, fop Sar. Serohen Ty ot
anhydrfe@f k@uﬁ@y@ar%ﬁ‘i 1aRGAIHG &S RRIRKRb B azo RN ik Fﬁﬁ &&batd¥ine or

anani mal nodel pepti de having the sequence o
glutammnedeslshm) $1id pbleqopapdée wetsprotentedcandatienyed ﬁE@ thpsolisl sv)pport in

bydrogr A0 % SR bl bR E el iy BAANS S at

0°C foee i eAﬁBﬁ&ﬁid%l oF theRies Flabli€e 1t @hRIXEUlfiRs B% Péd@ced pressure
uence was anplified from pGK51/ pGSK51 ( ATCC6

and awglﬁ@n@ PrifinsTRsPERt ¢xdactimesith oyl ether and ethyl acetate sequentlally, crude

peptl%%%@%ﬁ%&ﬁé%wm L3l PSPl SO er, S25%0 ddd N, -

dimethylformamide using 1/1 ratio, v/v. The disulfide bond for Cys residues B and E is the
formed using dimethyl sulfoxide (Tam et al. (1991) J. Am. Chem. Soc. 113:6657-62). The
resulting peptide is the purified by reverse-phase chromatography. The disulfide bond between

Cys residues C and F is formed by first dissolving the peptide in 50% acetic acid in water.
Saturated iodine solution in glacial acetic acid is added (1 ml iodine solution per 100 mi
solution). After incubation at room temperature for 2 days in an enclosed glass container, the
solution is diluted five-fold with deionized water and extracted with ethyl ether four times for

removal of unreacted iodine. After removal of the residual amount of ethyl ether by rotary
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ol i gonucel oti de M33515 (5
CACACCTCGAGTTAGGTCTCCATGCTTTCAGGACCACTTTTATTACS' ( SEQ
wO DNS08)7¥7 The anplification product fragment ReBUS2005/007752

di gested with Ndel/Xhol and ligated to the T7
expression vector, pET26b(+) (Novagen) di gested with
Ndel / Xhol thereby creating plasmd MB3976: The regi on
encodi ng the pre-pro protein was sequenced and found

evapdrati@nthe delutibie oberudeopaduct is BoyRiliced and purified by successive reverse-
nkkS| I fiflsvlsfspfagdakpagsskekitl eskkcni vkksnksgpesm

Phase( 1Y) which differs fromthe ami no acid
sequence of heat-stable enterotoxin a2 precursor
(staz;

Peptidéskeai laisofblesynthés pdddudalpactbekeéthodsisklndmigwlkid phmpgs&resis using

wadidg BRI PP RE e ok Pt LA BiRiG R i fipiperdine in

DMFN@ b8 dhiplslcah 88 krit w,%o@c{ear Mr&HSent Wit TEAL@n be used for final
expreSS|on vectors wt re-pro sequence

depratentioh efithetpepiidoiridyeteasneidbie p@t@acﬁwnsthepebdﬁ@l@e Kesini dAmmany cases
and cloned into
sir oSS A BEn P dBERLH PR iR AL S B S 00
(encoding SEQ ID NO 4 peptide (wld-type ST peptide)
as a prepro protel n) cont aining the amno acid
Intestigad (€ RETNIITEE ESAIPACTGCY (SEQ I D NO ) fused
downst ream of the pre pro sequence, MB 3976 was
di gested with Bsal/ Xhol and ligated to anneal ed ol igos
The 44186 31 pépftides and other agents to bind to the intestinal GC-C receptor can be tested as

follo%éamAGTAw&lrﬁ %%%%Eg 1§ﬁ AATCCT"EﬁTTg-Iiture ollection

T

Betnpi TR @@%Eé@%}il DNO: 3 ) 1h ﬁfc%%% %/B%g;fs%%ﬁg(’f Ham’s

F12 rheticmdind uBiteged B nividti HedBagie'pmedium (DMEM)nJupplamenitedi wigh 5% fetal
the fagllo mno acid se nce, NSSNY!

calf st} R B Oy e YpEaT Y B Sy REES SR s gT6 g bad oel

monc%[%?ssﬁl%i Wl PlaBgatd whdled apfe Wital 8fof SindMBdakREIMIEYPL Sontaining

0. Osmvwm@m@@mmmeﬁmm&mﬁ@ﬂ@rmmmﬂm@at 37°C

i e A TACE R APARGEACHAT TREAEARTARS e o

varion$\Contdtkatided ATH  cedls e Reh WabKed fdir tink&ewPEQ rhiR MRBEM and
peptide.and the SEQ ID NO 4 peptide were produced as o
solubfi]merla\(p,gl 0.F7md/well 1IN 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

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

A variant ST peptide having the sequence Asn Ser Ser Asn Tyr Cys Cys Glu Tyr Cys Cys Asn
Pro Ala Cys Thr Gly Cys Tyr (SEQ ID NO:5) was produced recombinantly and tested in an
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expression vectors were transfornmed into E. coli
bacterial host BL21 | DE3 (rnvitrogen). A single
w@eiosng77oms | nnocul at ed and grown shaki ng overPCT$2084/007752
30Cin L broth + 25 ng/1 kananycin. The overni ght
culture was added to 3.2 L of batch nmedium (d ucose 25
g/ 1, Caseam no Acids 5 g/1, Yeast Extract 5 g/ 1, KHRZPO4
13.3 g/ 1, (NH4) 2HPOA 4 g/ 1, MgSHA-7H20 1.2 g/ 1,Ctric
animaAmaiiel . X peptidcEDTig8hel sanmérce oTokd RilOGHAL T peptige ivas also created
B h@%&émo 15 ng/1, Cud 2-4H20 1.5 ng/1, H3BA 3
(SEQ 2MbO4- 2H20 2.5 g/ 1, Zn Acetate-2H 20 13 ng/ 1,
Ferric Gtrate 100 ng/1, Kananycin 25 ng/1, Antifoam
DF204 1 nml /1) and fernented using the foll ow ng
SEQ 1? déx§eng §E@n@ NOS4 peppide§were-produved ob pmptdprdztame us.mg yectors
aeration :

produsy VIR fh HSened SRR ¢ brrtor PP riadseer beauanpe was

amphﬂ@d R GRS BRI Qlaved: ml?ﬁslﬁg?}igdnqmbﬁae MD3'55 14 (of
eed nmedi um (d ucose 700 g/ 1, Caseam no Acid

CAC@ﬁ@A%&QA@% RCAAT@TEA%@B@EWD@TETQIG ﬁ_lbﬁii‘\GJI@ NO: )) and
O 4 ng/ 1, \nd 2-4H20 23.5 ny/ 1,
oligoflHebya RERSS g/ 1, FBBCB 5 ng/ 1, Na2MbO4- 2H20 4
CACA@CI(X]AGTEA@@T@PCQ&TG@M@AGGAU@A@TTT’&A’EI‘AQ 3MBHQ ID NO:
Anti f ogm DF2O4 m/1l)was added at a feed rate

) c?é‘ﬁtafrti’lhlﬁéétl‘tl’ci’fﬁﬁli“-‘ﬁ fiagepigvgheesteing thildekhelpnddigted to the T7
expre AR PP o) B S dhaes SNy Kl thecfR B plasmid
MB3 . |'Bhewegion end¢ddeng thd pheyprogmoteinf waredeqoencad afd 0@d ¢go émode the

. 10 .m nut es. . cel I ' d dth
amind e TS S P b SRk AP R SR D NO:
) wHithidiffd® ?ro'ﬁpthlé‘in"flhé 561@5&?@9%6&1 Heﬁte§t§|31e \éﬁt%rdt&éﬁi g8l pRRRor (sta2;

a 110 m Q Sepharose fa Fl ow col um (Amer sham
mkkﬂ?ﬁﬂwiﬁspfaqdaégagsmdimfiﬂSE@mwmmpm (FBQIHNO:pH )7 GepBank”™

ceaiop i QBsoPToY ARTNA drbeosfions (BT SRR TEiapd botd
text) da¥l HROC WériimB0 TaMratediptestiond 68ty Wi tHRPr&Brddequence,

fractions. Fractions containing ST pepti de variant or
compigmegtary pigsTenseding dechiEl pepisle Iveﬂalstrwj wiildetypo BV @aptidgawere annealed

and cfoglé%) }S/n%g %h%é\g_ﬁgg?di%tp n?séi% j)og Qlé clzrg ag&%?ﬂ%%ﬁ}:o Hr{]gSS]gGrIS NO:4

peptlder (Mflldu@f)@ Squept@de'}Qs g pféﬁ%ro&ﬁﬁl) b@ﬂ;dlﬁﬁngHé eméno\iid sequence,
um (250 X 21.2 nTm 1

NSSNR G B GCRAL T GO HSE QRN £ 8 Fyseh foRRHEAT ofithe Bre-gm sequerce,

s 500 i b g JRERRR I M DB R G

GCATGAATA GPA GOAATTACHIGENGT GAA TG TRFAT GEANTEXTGET BGTACCGGGTG
Cragi AR (AR DN Brpe OH A Bl ary 1 " C PO
TCGAGTTATTAATAGCACCCGGTACAAGCAGGATTACAACACAATTCACAGCAGTAA
TTGCTACTATTC 3’(SEQ ID NO:__ ) ). To create MB3985 (encoding SEQ ID NO:5 as a
prepro protein) containing the following amino acid sequence, NSSNYCCEYCCNPACTGCY
fused downstream of the pre-pro sequence, MB 3976 was digested with Bsal/Xhol and ligated
to annealed oligos M0O3529 (5’
GCATGAATAGTAGCAATTACTGCTGTGAATATTGTTGTAATCCTGCTTGTACCGGGTG
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evaporation. The peptides were dissolved in 0. 1%FA
and | yophilized. The SEQ ID NO 5 peptide and SEQ ID
woenod/ogept i de fracti ons were anal yzed by st andeeTUSIONGB007752

and HPLC. LCMS analysis revealed that SEQ ID NO 5

peptide is nore honbgeneous than SEQ I D NO 4 peptide

(see Figure la; note that SEQ ID NO 5 peptide exhibits

fewer peaks (Panel B) than SEQ ID NG 4 peptide (Panel
CTAAATANC 3P(SHQTRINON _df and\NIOBEIG S’ vari ant ST pepti des

T%?&%Tﬁg;%z@%@%ﬁﬁé%&%%%%mg@mé@ Haghmageactan

TTGYRAYTRYTY {50 pt ydes were obtained depending on
the efficie cy of cal synthesis. Thus, the four

peptides, in decrea3| ng order of yield were: Cys Cys

i T Y TRCER R TG ER AT
exprestifn Mt Rorerd Randnddigito B 0& %Eé?eﬁe@ & ﬁ%l m%vﬁgéen) A
Asn Tyr Cys Cys du Tyr Cys

Asn Pro
singlét ooy wasTinhouaded bt gl@v\ﬁl)shaléﬂg oﬁﬁmﬁe at 780 1iE)UbI&hS+ 2§ sng/l

kwmgbgmg%ﬂt%%a@ﬁmﬁssu?e g@ﬂ/@@deéﬂ%i 27k eéb%tﬂzem%@m %/Cile ﬁ'gﬁ &,
CaseiEhS RO O08 YOhl LSS K PO RS HOBRPOFE B2 fgg0r o

1.2 gfl oFisriic Acid IchghyBDBEr2pmeyy G6CLSHD 39 mg;temmamylzo 15 mg/l,

cuctyafp T elntgron opelohiao L0 Pl 2 e BPAAL3 me/.

Femé@[fﬁ%t@lOOTl'ﬁ 18K hifanPften PRQ/1, Rﬁ%aﬁrﬁﬁﬁml rhift) Eﬁ@fe%ﬁ@ltle@usmg the
NO 3 peptide sanple that is not al so present in

followmigtptroﬁessparpﬂneteri}ﬁh bi7t-abnrel vmtiabe}ssm@bs(a@@ﬁeﬁthHl)ge? 03E(xeration :
.. 1D NO.3 pe S. 8% re. e Act tion of

5 iteispist PG RSt CEAl Gocs UBWOW%W% ' V%%l'bmoaléonng

dissofiiad ogge?lgﬁogqgveﬁ)el @kL ot fb¥d ﬁ%dl%leQ:dyghéO g/l %Qe&r@ino Ac1ds 10

to activate t elntestlna GC-
g, Yoo Etroct magl aég%@séaza hg/AFDEALS el GoflngH B mgh MR C1,4H,0

2.5 %éﬂ’a@%ﬁﬁ-"l%f?%g Rel oD e NI 20EEY metE P gt Fr0 16

mg/l, memitﬁt&w ngeAﬁMfdaﬂl Brhoye |n|11/1¥w|a§ ER R &8 rWetcbn@olled to
1 m xture of Hamls F12 nedi um and Dul becco' s

mamiﬂtimﬁ%&i) ERJIG wes pedsider0DRENG hows ppstdpechatartt Whe tetagsn time was
approyfh Akl GRLIs REEY A feolBiFaldiGY, 1 Detween passages 54

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-HCI 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 was removed by rotary evaporation. The dried proteins
were resuspended in 10 ml of 8% acetic acid, 0.1% trifluoroacetic acid (TFA) and loaded onto

a Varian Polaris C18-A column (250 X 21.2 mm 10 pum, equilibrated in the same buffer) at a
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Briefly, nonolayers of T84 cells in 24-well plates

were washed twice with 1m/well DVEM then incubated
w@ro03/8g79or 10 min with 0.45 m DMVEM cont ai ni nRC/OR2005/007752

i sobutyl met hyl xant hine (1 BMX), a cyclic nucleotide

phosphodi esterase inhibitor. Test peptides (50m) were

then added and i ncubated for 30 mnutes at 370C. The

nmedi a was aspirated and the reaction was then

flow fa@d’ & 208 Pehim Y Thd e l@e fl ivkas Orhskdd witle 10@hd 098% methaiol00.19% TFA and
The sanples were held on ice for m nut es

develomshvilly & ST (FO0GmBroy Aasa 4&@%@%4&%&% ool
t
fractl 1?% ﬁrbéﬂfbﬂ@&osp aI@Z&Bﬁ?% re pﬁr%?i’ dga%g\’éffér'] §)t1 é?l%%p ?&H&%d'b@/ rotary

evapdzigon. CEile @ﬁﬂ&s@v&/ﬂis&l&e&lﬂo l%ﬁT%d@b@p‘l’llhzﬂd Ann
Arbor, M). Cyclic GW was neasured by ElI A accordi ng
to procedures outlined in the Cayman Chem cal Cyclic

The Ss@ﬁnﬁe& 5 @g plidedtid E7Q HVS: 4?@@{11@&%&105%@& £HEPEE B) kMndard

pept| vari ant s GCC recéptor
LCM&chid HRIC. alsCHAS. aﬂatystsrneseaée;isthyt, SESECY IND:Ri@egtidatd niawe homogeneous

tn SEED IO Pereifairecisuh ?Eync?aﬂa oLFFRIP D R R B

peaksg%hédlﬂ)xh&psmﬁBNQJ Pa@el y4. SEQ 1D NO 5 and

I D'NO. 4 peptide were em ca Iy synthesized in a
manner identical to that of SEQ I D NO 3(b) . Exanpl e 3:

o Feb g ALyt il SERURIRE ab R ARE LIRS peptiae

peptides increase the rate of gastrointestinal
transit, the peptides and controls were tested using
Peptidesrwere chermicrlly pnélassized by prcgrsnarcipigepyid %%ﬁ?ﬁs(ﬂ\ﬂ?&?a& Varying

ywld?hfépa yﬂﬁ%ﬁ\&ér@%bf&%ﬁqﬂ%ﬁﬂ % %ﬁle]e%f?c er?c SPeheth af %ﬁlesm Thus, the

rcoa e rea Vi sua
four pepeiden it devidiksimg tordialof tyiehd tvetes Casl Clyn Gl EyreCyst @ymzksrePro Ala Cys Thr

Gly Gisgb PO TP VRP b C530% R I O RE R i o Ala Cys Thr
Gy CYPEESEER PN GFACESLASE o 400, DL sptl o Ao i
Thr Gl Gys Ty6 (BBQrI® NOtYr Ast Ber Sardan rTenCymCthyhebeu Adgs Oys Asn Pro Ala
Cys oﬁlglgﬁlgrlsag; %Q &%9\%}%&%@@% Qg‘ﬁ)? %Wép%%ﬁg‘ amino acid

StroduBt kS heBRHOIR Bf cREtedpsY éﬁ‘neﬁhﬁﬁ{ niREHreferB
chan egt [ \Eatued Car bg%%%Al dl‘cl ch 24?22?6 5506). CC:ont rg)lr%n% ce

were adm ni stered buffer only before being given a
ctlvgt ed, Car hon

. d Af t
Figufidbangis AP EER SR RER e hiodls P Bt cthiismQ
NO:3 peptide. Figure 1c shows the total ion chromatograph profile of the control blank
sample. There is one major peak present in the SEQ ID NO:3 peptide sample that is not also
present in the control sample. Quantitative analysis suggests the SEQ ID NO:3 peptide is

>98% pure.
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stomach to the cecum were dissected. The total |ength
of the intestine as well as the distance traveled from
wao b@sesarch to the charcoal front was neasur ePICT/082005/007752
each animal and the results are expressed as the
percent of the total length of the intestine traveled
by the charcoal front. Al results are reported as the
average of 10 mice standard deviation. A conparison
of the distance travel ed by the charcoal between the
mce treated with peptide versus the mce treated with
Examyplp 2¢ Astigatoreof ghe inteptingl (-G Egosptox bt 4 vasantSk peptide and ST
e tiﬁ@d a statistically significant difference was
PePUESNnsi dered for P<0.05. P-val ues are cal cul at ed using a
two-si ded T-Test assum ng unequal variances. As can be
The 2pamer BERADINOKS: SHaID A tt S0 Thios Baefivarb i infestinal Ge-C
lkq) t: [ I 3 -
rece e B o O G T M Lo T el tme
(AmdrsamypgOnitee Gadlectidve(Bedresdn Md)).r Ecrethe assafdfllls were grown to

i ncrea strointestinal transit rate j hi s..node ,
confpigiia AR HE S BLGib RIS ST bAdh AR AGR Dulbeceo’s
modifib@Ea18t @RI (DIMENS klippl@h&itbd W itR 396 fotMchIf s@Bm and were used at

I ncreasi ng dosage of either reconbinantly synthesi zed

betw@BEQabPgpiPUarst 6GEQ | D NO 5. Figure 4b shows the
results of astudy denonstrating both chemcally
synthesized SEQ ID NO 4 or SEQ I D NO 3 peptide
Brieﬂ'_FU SloRoRGers BF T3 icHid int24a08l plated inpe WashRdttWise vt hell/well DMEM,
r

Tris bu fe[) al one or an equi val ent dose of Zel norm(r).
then ingebatesed37¢@ orelyap wﬁhp-ﬁml IDMEN copigining BB nine | f

B T e e
(50uBfrakd thet ﬁd@dﬁatﬂ&fjc%@fed Fordxyrmintdshat 8710 eTheSheih Brabl@s@rated and the

0. 06ny/ k 0.25nmg/ kg.in 20QrMrr.i H 7, hi cl
i oo 4R L ST 811 2 e S ot wer

held QiR Ty BT E T ap IR ABPE S PR S vl
centrifhgatioas Tt dried sangslesrdyredesmspatded in gnid of phaspkate bafféryprovided in

e ASRERREES S5 O B oA ke Ve U L cne

was r%@a%hféﬁ thydaiAl dechbRlingtodRYlured BELIIES H he & aljr TP %?clic GMP

y side’with acute dosing (1 day). Exanple 4: SEQ I
ETAINO 5 peptide and SEQ I D NO 4 peptide increase
intestinal secretion in suckling mce (SuM assay)

Figure 2 shows the activity of chemically synthesized peptide variants in this GC-C receptor
activity assay. In this assay, SEQ ID NO:4 and two different SEQ ID NO:3 peptides (SEQ ID
NO:3(a) and SEQ ID NO:3(b), synthesized by two different methods) had activity comparable
to SEQ ID NO:4. SEQ ID NO:5 and SEQ ID NO:4 peptide were chemically synthesized in a
manner identical to that of SEQ ID NO:3(b).
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SEQ ID NO 4 peptide and SEQ ID NO 5 were tested for
their ability to increase intestinal secretion using a

W@ k87197 nouse nodel of intestinal secretion. PCRUSI0S007752
nodel a test conpound is adm nistered to suckling mce
that are between 7 and 9 days old. After the mce are
sacrificed, the gastrointestinal tract fromthe
stomach to the cecumis dissected ("guts"). The
remai ns ("carcass") as well as the guts are wei ghed

tio of guts to carcass wei I s cal cul at ed.
Examl?letSh@EPaﬁ? §0:3 and SR dDO:4ingreasei eﬁﬂﬂab Hansit i nigee
test conpound increases intestinal secretion. Figure

Tn or®RR tSH¥enife %&Tﬁef ﬁ%%@fi‘@ s %trré’a%e Hi%rrat\@' df%a§t¥c9§te§lhal tran31t the
peptide (SEQ ID In this nodel. Figure 5

peptidissiad cenipun werectgstod u$1ng ammnsg@ttdmmml prapsuu (d?éT) assay (Moon et

al. et T By s 1D Tt R bl O Ry iol B B teadiny

visuaf2FQ ihth sﬁoi@l@é%hhﬂetrdcﬂféra@ﬁﬁlﬁstbﬁﬂQ@ hlicd fies Bed RinhiARtratidieof a test
ef fect of Zel norn'{ was al so studi ed. As can be seen

compppashn Fhaydiptene, traxeladdwithe phaaeoad isamenghied agdespresed as a percentage of
thetotﬂ‘fe\(ﬂgﬁsg hQ'éc?l%B' nal secretion in this nodel. Figure 6a

ose response curve for the reconbi nant SEQ I D
NG 4 peptide descri bed above and the reconbi nant SEQ
tide described above. As can be seen from

Mwewveg%faéteéwﬁb%%e}ﬁ%ﬁttp geaderiforck2eiadé hqqfsé%efwﬁ he seatment; Wh peptide

t I
o ol "L LB ol DR PR AIBAR SO oo n
buffeﬁmﬂl\@ TN p31 a@”&iﬁﬁlﬂe%éﬁe%eﬁﬁg gietd ardsrahildsd-off ﬁp’ﬁA&Tvated Carbon
hased from Sigma- Aldrich, St Louis

tide % urc
(Aldltgéq ?612%6 5%)( drueql gigs vag| ad%@éqe%edﬂyéf@f g@ﬁéqefqrqbelpg giyen a dose
of Acglg%itg& ?fﬁﬁ%ln qif‘férq@%%PteE Sch& erla an?ﬁfc'e& g{lé th\@ir 1Hte§t§§s from the

e responsible for nmaj or synpt om of
stomdshttd thenfeblarmmdm digseried. rite toﬂaf ]Ieaghmf dreyintestineds W@iﬁm &e distance
of visceral h peralq%gsn o di st ensi on_have been

travelgd Jfoph e lompach i gt e v rreagurgd frsaghiHmel gl the results

are eﬁﬁr@s@@d' 2 thPBERehtbr |tl?éstﬂtall le H g¥ithé %ﬂﬁ@ RESUE PP MHeChaThA front.
TNBSVI nduced rectal al vni a nodel Male Wstar rats

All re(sﬁ]?s{)ara bépogied uethe gyemge df i:(?anm:é dnbttuldafd Bevimtideg Adtomparison of the

acepro e injected intraperitoneal]ly (1P) and )
distangq é@tfﬂ&"&lzvz e OévrqOﬁ{ YekeCF FCcRe ik aﬂ?td? VGFsug dy mice treated

with Va{lé‘ig alBhe W%E g@ﬂf%edﬁ)ﬁh{ Qﬁdé?it‘%q QP EndM 58t &8 Elggﬁézérg

cmin mmin dianeter) were inp
dlffemmdmﬁ ®1r151datteé domRk0% Bivalubearalbelonisted WBingm tiwatadal T T est

fromthe white |ine. The free
assumlng unequal variances.

As can be seen in Figure 3a and Figure 3b, wild-type ST peptide (SEQ ID NO:4, (Sigma-
Aldrich, St Louis, MO); 0.1 mg/kg), synthetically manufactured SEQ ID NO:3 and Zelnorm®
(0.1 mg/kg), a drug approved for IBS that is an agonist for the serotonin receptor SHT4,
increase gastrointestinal transit rate in this model. Figure 4a shows the result of a study
demonstrating that intestinal transit rate increases with an increasing dosage of either

recombinantly synthesized SEQ ID NO:4 or SEQ ID NO:5. Figure 4b shows the results of a
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ends of electrodes were exteriorized on the back of
the neck and protected by a plastic tube attached to
wa b@ss&i7ar  El ect r omyogr aphi c (EMS) recordi ngs RET/8S2005/007752
started 5 days after surgery. Electrical activity of
abdom nal striated nuscle was recorded wth an
el ect roencephal ograph machine (Mni VIll, Alvar,
Paris, France) using a short tinme constant (0.03 sec.)
studytcmrrroanmaxmgllmh thiepdllCyynttiegined SEQID W) orISH iﬂla)ND:ﬁQEbtide
sur.gi cal antation trlnltrobe enesul phoni ci d
lncrewmtl%gggi&ﬁﬁw 108¢ Wan cuher BB AORF Of 7 £ gntggse of

Zel [.g@% (80 nmy kg in 0.3 mM 50 % ethanol) was
enoa mnistered intrarectally through a silicone rubber

catheter introduced at 3 cmfromthe anus under Iight

The ig%glzzg%@ggﬁgﬁtgggse%f] e qsgg'?rfengcrf %ﬁ%ﬁ% §. 1S elffec 1ve 1n a chronic

dosm%cif@aﬂhe?ﬁ kSHimOR BriehyS 8 ‘OFe%fé oRi @D¢dehlc RS Eﬂe(%loﬁéﬂ"(ﬁﬁil)s once a day for
wher e theéﬁv\ere severely limted in nobilit fo

5 days ewithr cithera5Q IDINOr3e(0sintg/ ke 010. 2 ingfkgris 2OMM H 7.5) or vehicle

o3BG TERDL7SEIBF RS, FERLILAY B G oo

excet208p R 20f0% bl@ar@dull SoluflofHisGliRie@rddal Figore 4vatews e fesults of a
| atex condom (CGue et al, 1997Neur ogast roent erol .

studymnqnstr:gng-pp}h chmacallyl ya8issiied SE SNy th@qr@@ are effective ina

SR e RS A A SO st
showhR&lettgiside witleadiad dexii (ladayhect ed to a barostat, was

i nflated progressively by step of 15 mmHg, fromO to
60 nmHg, each step of inflation Iasting 5 mn.

Exar}v;gl@hg g?'f é)gz%%g?he ?ﬁ& ?Eg%ﬂ)tl\)@ ays f%eﬁ%ﬁ\t&%l secretion

in sucldmgainmer(suMilaaszi)«)m of TNBS. The nurrber of spike
bursts that corresponds to abdom nal contractions was
determined per 5 min periods. Statistical analysis of

SEQ q]b@q@ 4 TPRBH dP4n dBTEl T th - 5GP KL (B heR raslheyﬁ;l 1H@Jehééﬁnfé§tmal

dose-effects rel ationships was perforned by a one
secret/ualy using b yeilkding fmapse n@dg]eof(lmmm} scfcmuogv\éﬂ@i th;q/madel a test compound

is adBEerRR fo fughtfpe o 2iPElbed 7 308 BB SHRR Hetlicg are

sacrifi@lithe gattoiftéfiaial TR fronk thbmcﬁﬂaoﬁEQtﬁeer@nss digédcwddi(Yguts”). The
was anal yzed in the TNBS col orectal nodel. Significant

remaips €faseses) prwal go erzafs s sisighed and thegptieplauds thr carcags weight is
e JILO 10 T35 LR P g OB B gy g
intestindl Beczetion; Eigiat Saklsdvessdess respohdd cirefonwlildrppel T peptide (SEQ ID
NO:4) in this model. Figure 5b shows dose response curve for the SEQ ID NO:3 peptide in this
model. These data show that wild-type ST peptide (purchased from TDT, Inc. West Chester,
PA) and the SEQ ID NO:3 peptide increase intestinal secretion. The effect of Zelnorm® was

also studied. As can be seen from Figure 5, Zelnorm® at 0.2 mg/kg does not increase intestinal
secretion in this model. Figure 6a shows a dose response curve for the recombinant SEQ ID
NO:4 peptide described above and the recombinant SEQ ID NO:5 peptide described above.

As can be seen from Figure 6a, both peptides increase intestinal secretion in this model.
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I1. Stress-induced hyperal gesia nodel Male Wstar Rats
(200-250 g) are surgically inplanted with nichrone
wowee/ogl7ect rodes as in the TNBS nodel. Ten dayBCPUS1005/007752

surgical inplantation, partial restraint stress (PRS),

Is perforned as described by Wllians et al. for two

hours (WIllians et al. 1988 Gastroenterol ogy 64:611).

Briefly, under |ight anesthesia with ethyl-ether, the
Similtgly ﬁgtmtﬂb%bﬁls aldoperesparise biuve foﬁ]ﬂnﬁmlyayhmeshiddﬁ@@ NO:5,

|n a confining harness of$£aper tape. t

SEQ P%%\FCF P @pd SER IH HO:4 pe el es BaldyyroyE pepids (pe@hesfe@from Sigma-

aghgh{eﬁ,ﬁ)anl mal s are anaestheti zed but not w apped.
Aldnéllkf}l rty i nut)es before the end of the PRS session, the

ani mal s are administered test-conmpound or vehicle.
0 gne hour after PRS conpletion, the
BHPECEdure is perforned as descri bed
above for the TNBS nodel with barostat at pressures of
Hypeils'énmﬁgﬂy e AREct80dERhon RicBhin® if at1é’rﬁ§bv¥tﬁ' IBS%Bdtiﬁh%l be
nber of bursts is determ ned and anal yzed as in
reSpomNBE fﬁb@elm@@welme@f' pbtenB@ﬂ?unﬂmmatmﬂ aua;ianlommﬂahmvgory animal

PBQ-i ndu Wit h e.used
mod R See PPl R h b YPGB e s iR AR e Rdng oectof
compbaﬁ(ﬁﬁrpxhs@wryaﬁilﬁms the invention. This nodel is
descri bed by Siegmund et al. (1957 Proc. Soc. Exp.
Bi o. I\/ed 95: 729 731) Brlefly, one hour after or al

(12. 5 n/ kg) is i njected by i ntraperl toneal route into
MaletWistarmats €2072668 g)undre prenfedstatedtveities.Sanglkawt sdeprogpsazarednjected

inreeFfQeE I 6D SLETEaebAd BB AT B BTG oR RE |88y ks of
ketan@iél PAQL Bf Hicﬂfﬂn?e #hd RELYRS 606 B iR UBHARA 8@)51319 nmiﬁi%ﬂe%r) were

to provide kinetic assessnent. The results are
1mplae1kqdrle§1$aa&mafsd nheclewitierabdémen, r2e¢m feserabiy dromr the Wibnigdine. The free

ends R ET V< ML OB ALE BOC GO P h Ol fh Rastic tube

attacldd tb Iﬂfé adi El'e@tr&rﬁ?@érﬁﬂu@(%@) redoflifgskéie staddll 5 days after surgery.
ni fi cance of an fferences between the treated

Electgﬁzg @plévibnef abdemih sm@tedgm@gb was rgeqréechiviie @n lglecioencephalograph
mactHINEH VR F5er SRl P B B O AT oD ep gpmove

low-feRfubndr tgnald G3rKEs. 8a and 8b show the effect of
different doses of SEQID NO5 and SEQID NGO 3 in the

PBQ writhing assay. |ndonethacin, an NSAID
Ten &9983’& @ﬁ&ﬁﬁ?lmﬁ%’thﬁélﬂ ftllirﬁﬂﬂﬁén%ﬂesgfbﬂgﬁic ‘ﬁ/&ihrETNBS) was administered to
induce rectal inflammation. TNBS (80 mg kg1 in 0.3 ml 50 % ethanol) was administered
intrarectally through 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
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known pain control activity, was used as the positive
control in the assay. Significant reductions in
wowioshs1igs were observed for SEQ ID NO 5 (1 ngP&KOUSme®)07752

and SEQ ID NGO 3 (2.5 ng/ kg dose) conpared to the

vehicle control. Loss of efficacy at the highest dose

tested has al so been observed for nultiple other

compounds (such as 5HT-3 antagoni sts) tested in
Neursgastroentera Sdytdl. 91216 ) r Eizbdiisonfvas fixed e adygideaigeattaktdnatom an

oth SE d SEQ I D NQ 3 have anti.nogic ive )
embﬁww B%bﬁ ?Efrﬁagt.‘/)/ laee?aéhetﬁm% O%Wﬁ%lﬁéﬁf ﬁ%ﬁ%Sﬁ@f the tail.
The Ha'nbsﬁ %@%&Ee@ 1l AHasosth, w&qget er% | s 14 ﬁ?fyﬁgg%g@ﬁom 0to

determ nation To ne the a
60 miang\Ie}dh steprofGalaTiondestpigdy mirf. Gwaldation wfa‘cctalrﬂeastlmnlas measured by

MRS TRRREE [ Rl ot gt SO Pl ool Rl or TS,

cells fromthe small intestine of rats were obtained
as described by Kessler et al. (J. Biol. Chem 245:
The Bpgher 5Pgke 1o fhat comespbhds toahiloming] saatrectionsmasidstegmined per 5

min Reﬁlf)g%{%?atlétls\g ane{n,?y?r,:lglgla \%\Htuhll bt 81%’12%51 Ip.‘? 2?4 Jll’{le eazlaluatlon of the
doseBﬁScts 1ddatiomiksigbs waepamiﬂedlblytaaﬁielm m@eisrowaﬁﬁnchANDVA)

m t he pyl orus was renoved and cut into 1 inch
follow%hiéhp@st-hom(%@@maqr Dipaets testphandesegressier analyyg fos &D50 if

stine by gentle pressure between a piece of
apprég)gltra%fl m and a P-1000 pipette tip. Intestinal

eplthellal cells vvere pI aced in 2 mM PBS and pipetted

Figugl) o b priioat siesimen s SSRGS 3deiper RV erraiged inthe
TNBg%gﬁ)g‘%ﬁaq %g%lﬁicﬁﬁﬁgﬁﬁs%s lﬂ?&lﬁ&%ﬂgﬁﬁ@@é ond¥ 599 Bﬁégrveﬁzat 0.3 pg/kg

etition ssa
and 3|0,©g/f<g> SREeADOSOES] Tifest P@uﬁﬁﬁﬁﬂ&s&ﬁte@lﬂm I[alI\R} 3 aéducésﬁbﬁm
. Physiol. 245: (492-(498) between [1251] | abel ed SEQ

assoquﬁd\mth calerrcBEdistqusion. in g animehiodeit ur e cont ai ned:

0.5 mM of DVE with 20 mM HEPES-KOH pH 7.0, 0.9 ng of

the cell suspension |isted above, 21.4 fnol [1251]-SEQ

| O1NSBreds-(ndidcé IDMeralgssth idoddler ent concentrati ons of

conpetitor SEQ 1D NGO 3 (0.01 to 1000 nM. The m xture

was incubat ed at roomtenperature for 1 hour, and the

;
v PSSO 5257 Y PN M ok L By i e
TNBﬁnnnddeB Tdn dagepasb IsdrgRBEiraplantatai, padinl restraintssessERa)y mgerformed

as degig‘gygé %yngil?%gn\As?ﬁﬁaP% ttg?pe]?cglgﬁ {llia%zs%tla? 1@98 %aistrr]oénrt]érglogy 64:611).

Briefly, under light anesthesia with ethyl-ether, the foreshoulders, upper forelimbs and thoracic

trunk are wrapped in a confining harness of paper tape to restrict, but not prevent body
movements. Control sham-stress animals are anaesthetized but not wrapped. Thirty minutes
before the end of the PRS session, the animals are administered test-compound or vehicle.
Thirty minutes to one hour after PRS completion, the CRD distension procedure is performed
as described 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.
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percentage of the ratio of radioactivity trapped in
each sanple (B) conpared to the radioactivity retained
WO poo&/ogoat r ol sanple with no cold conpetitor (BO)US2005007752
G annella et al. (Am J. Physiol.245: (492- (498)
observed that the Kd for wild-type ST peptide in this
sane assay was 13 nm Exanple 6: Pharmnmacokinetic
properties of SEQ ID NO 3 To study the
phar macoki netics of SEQ ID NO 3, absorbability studies
m ce vvere perforrred by aidm nistering SEQ I D NO 3
ey ST i #et:n injection or orally by
gavage to 8- vveek ol d CDI m ce. Serum was col |l ected
The PfH@-‘IﬁduQé‘d @H‘tﬂﬁ% ?no@El ééﬁ o Q& fol dﬁ?es@ﬁélﬁtcént%ldlcﬁ%ﬁ}t 8Ckht Peptides
t he presence o D NO 3 using a conpetitive
and C&Tmeentwnﬂgemstsmfmhmabgnme r’.{thlsaa;g@s} 19( @sgmlued tyTSiggmund et al. (1957

|
Proc. S0 IS MGh RGPS hoBLae ors b roulir oo dodi e et
compbﬁ‘nd ke, Q(&pﬁdgkﬁ()rgﬁfth@ o yeribiet 0.0294| ;ﬂleﬂiﬂBéﬁz@ 1!&6@&1(@ solution

NG 3. Figure a shows absor ption data
(125 mil@/kamé mgcstp@ by frdraperiionsal setHe mt@ therraeussEdhe m@bsr fstretches and

h o)
Wl'lth{jm%g Gt r%?orﬁé(d k 121 r%ﬁéc;g | fﬁg;l?%r E%Qahg‘ %qnjg&g@a bid Edh A% ve
countbdl aivaich ﬂ’ml fﬁth aﬁdﬂlOﬁlrﬂnﬁﬁtebmd buaidenltid 6(f}yarﬂt66&ynm1a& to prov1de a
performed in which LCVS rather t ha SA
kmet](g@ﬁgéqmg&_QTpgrqq@t%are |eﬁpqe§sgﬂ|a§ th g %@s /B gnthmgs (mean +
SEanéS%:dre bl %)Exgﬁﬁtﬁg%f %gﬁ@dr?lr)gtg? l,86de fﬁfve@ﬁ@m&j caﬁ&ﬁat%@ FobPthe mean

] ecte onto an I n-1ine
valuesd| Ithajvqmﬁxasrereetxd gacpi dihe @@ﬁﬁ)cad: sxgmﬁoamdﬁmf ens qu:r&‘efb-haween the

reatef BB A s B PhgrouR LS 7 DB eRg e g ssiduel
Vanm’ﬁ@?ﬁeﬁ%ﬂsl aWhtRvag aﬁz(f?rﬁﬁbhaﬁi%{nce 22X @B’?@lﬁg)‘i;l‘gﬁﬂagfht ngt\lrare

/mn, 1.0 mnu t hen | ocaded onto an anal yti cal
coI um using a valve switch that places the SPE col um

rs L BB B OB P Bl RN S SR e

PBQ S3MIRhg a¥ag. ehdtheshacioah NSATBN@bidtéreilal &0-lflammdidtyarug) with
reverse phase gradi ent (Mobi l e Phase A: 10 ni M

knowarpgnéamtiohgaliviiyi des ysad ashg ROsIB cPRITqbHR te assay) Pighificant

TR SR el CRRSPEPRSRG s 4 RO s o o

2.5 xhgkg A% comareé tcmh& vehiett dvmtrdl. nigosk of efficatynat,thahighett dase tested
flow rate of m, nut

has algp hgereplserief JPrr@ulﬁlalet cﬁger. éqmﬁoandsc(é% %S.ﬁ"s 3 fﬁgt%g@m)@s} fgpted in
Slmllétﬁﬁ%s FhQrdstNGF t‘ﬁls%k%g%és@fﬁa{ B B@S‘E@% (@SE@ID NO:3

m nut es, tecte qua rapol e

have amxmcszfapnw e:fﬁ@tsrl;l tifib/Rivberdbghing ﬁﬁ)dd@ﬂgﬁr@ﬂ@ﬂoet)leﬁWedmte doses of
r? state) Da; cone

1ndometﬁac
Example 5: SEQ ID NO:3 Kd determination

To determine the affinity of SEQ ID NO:3 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 were obtained as described by Kessler et al. (J. Biol. Chem.
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voltage = 30V; collision = 20 eV, parent resolution =
2 Da at base peak; daughter resolution = 2 Da at base
wW@e@R)ps77dhst runent response was converted i nt OPCT/US2005/007752
concentration units by conparison with a standard
curve using known anmounts of chemically synthesized
SEQ ID NGO 3 prepared and injected in npbuse serum usi ng
the sane procedure. Figure 10b shows absorption data
245: $281-328 3q 097 QY. aBtiyfly diirna] S tvefecsd ciBiéd| dnd WiiSataisndedl eavieids
by LCMS. In this assay, SEQ ID NO 3 appears simlarly
expossilnilha smpll dgtestmgiveas tinpedinib Ae enl 35514 Saling o1 PBg, 10 cnd of the
smallkiht‘géﬁllﬁ' h@R&d £YFR ﬁ&fl?ﬁé a@ﬂoﬁg w%? RrhSRE o38 GulErc inch segments.
receptor agoni sts For treat’ment of gastrointestina
Intestilia$ arudesaswyast dxerudep fronkethe anekting bpigentte mbssttecbatweand piece of
re pref ly admnjstered orally,. . e.g.,.as a ta
parafin gl et OLORPSR i gfnéesswé&e#@}ﬁll s Sl e iy @ PBS and
pipet’éﬁtug\éﬁd lupehediens ml??étt@tto 138¢ a sRPeh€on SVELHR, PRALHSoncentration
el ectuary, slurry, chet; capsul &; powder;
in thd speprmision zexs measuied usigg dim B ford snethaslo(4nal. dtiocirerma 72: 248-254
(197qs)$lspensi on in an aqueous liquid or a non aqueous
'quid; as an oil-in-water liquid emulsion or a
water-in-oil liquid emulsion, via a |iposonal

formul ation (see, e.g., EP 736299) or in sonme other
A competitiontrindihg asseyriviak pederabddosgsiont the srethaskef Giaenallget al. (dm. J.

s PA S ORI G |3 oA SB0 D MR N e

assayaiik it @Bathiand:s 0. 5Ghbdf IYMEAiN 26 hrd SIEFES-ROEHHONG 0suglg of the cell
as tablets ma e coated or scored.an

ti ly_ b .and .
suspapeion bpetiabe v 244 9L 1| %llbgﬁQi DN i i) and |daf§%rantg=g¥°emfatlons
' i > . :
orcIEEESALT SLRATE Ol L (R INEEGh iy B o
temperbtuee foad droug, and el teactionestdppgd by applyingshe manttuch te G¥RIBrgdass-fiber

ftery, B bt any RGBT Hots ihod o DL REgAICPIES b tadiaactivity was
meas%%md B SOV EGE R d RHBROSIH ROYs infiflls alg ji§ 83t N8, B/Bo is the

I sorders outside the gastrolntestina ract such
perceatage ofithesttiv ef tadmattiVityi trapped amehch earngle (B) oshpared to the radioactivity

et RS LB BB 5 e oSO 2Ry " BB L A . Phosiol2es:
G4906398) P8EvBE AL thedadfd? Wiﬂ&%i‘fi??@ﬁtﬂé ialti8 8arfé adsAy was ~13 nm.

conbi'nation with other ag or exanple, the
pepti des can be adm ni stered together with an

anal I ¢ penpt.ide or como . nal gesi c peptide
Exargp S5 PR tRAe B G Mgt TR B Q P RGRT {572 ot de

descri bed herein or it can be a separate agent that is

adm ni stered together with or sequent.i all a/ wth a
To styéypthie pharmacokinetics of SEQ ID NO:3, absorbability studies in mice were performed
by administering SEQ ID NO:3 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 presence of SEQ ID NO:3 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 SEQ ID

NO:3. Figure 10a shows absorption data for intravenously and orally administered SEQ ID

-70 -



10

15

20

25

descri bed herein in a conbination therapy. Conbination
t herapy can be achi eved by adm nistering two or nore
W@o®ang779E. 9., a peptide described herein and BEIT/US2005/007752
anal gesi c peptide or conpound, each of which is
formul ated and admi ni stered separately, or by
admnistering two or nore agents in a single
formul ati on. Ot her conbinations are al so enconpassed
NO:3 hy dewosted by thiedLISAetsapy - SEQIDe@sIpippsart twobeaganinslly systdngically
for myl at ed toget her and adm ni stered in conjunction
absorhgdiamdds sgde Bioav4iladlasl ati on containing a third agent.
Wiile the two or nore agents in the conbination
t herapy can be adm ni stered simultaneously, they need
not be. For exanple, admnistration of a first agent
A simflar bioavediabidity ﬂmdeaagafﬁml)eddmwhmhdg@ué raidint thiag BLAS A ovas used to

B X A R R —

and c&gﬁa‘i‘ hiic& %ﬁ:nlh% e&@ﬁ‘ﬁﬁé&lﬂl@ﬂlm"ohfd a[h 1ﬁ11ﬁiét56ﬁd phase@&Raction (SPE)
other orf with 1, 5, 18, or 24 hours
colunuif (Véatets QasiseHLB) ESnmt mlnmm, 2. Q X lémm dlrgct cgnnet) wgithayt further
s.of ea er_or w.t.h o 0
procegshsy Ty it BE PPl Bpn it fa S fen gl el om0

solutib® (W€ nllAire N e fuéd) ethe $sidbd ento\dhiahslytical r&almynmma Vlve switch
is desirable that the two or nore agents used in

that plaserina ﬁﬁmlmmaawnb@tqslr%w@thmt £ HF*HY‘E%C%‘&F%(N‘{“%YS Xterra
MS C%o%%m% cbldGn %rﬁ( 30 "Mé' sampP srhgﬁteﬁ’ FronPthe analgtlcal column with

nat1on erapy C \n aISO |nC two or
a reveR§BpHALS gdichiodéotife Rinse Ar 10md anfmdrinen élgénmksleus dtl,OnMobile

e SRR B SRV e B A A BRERL e

first ﬁﬁﬂfﬁ?égtthé'hl 1Jﬁ iﬂlé J@ 9% @B rg@bﬁ@{ﬂn‘? nRe1dH \; o9 Q%uh' riﬁ%t a ﬂow rate of
X 0 RV, ¥X: XYy
0.4 mé}lmm )Thbet Sapeises, &1ecgmd1emt reﬁurr:sotmﬂuaruattlab mndatmnsmé 20%B for 1 min.

s 530 et Ao RIS S rESARD P} GRELHEby e

drhpAE nfies §RErHR R 7%;1 20 3R al;da@: 982 (91 cRArRE Y ®a; cone
aua ﬁﬁ nt ed regct ?%%e%hen ad\rg ni s%rgr ed ?o a(patl eﬂr%t 62

voltagear BOWr enllisiomedDes parsatireselptivme 20Rratdwse/perks daughter resolution =

2Da E'bl?‘?g?e é%%ggﬁ}sgﬁlglgétlgg%&gﬁ? gzgé) écﬁla'leﬁed AP Mc'erﬂgat%gqﬁh? by comparison

with £48hd¥r€Birse (¥ihE Rhowi 6ddets HF alliéirﬁleﬂly gatiesized SEQ ID NO:3 prepared
granul ati ng agents, macrocrystalline cellul ose,

and lmmt@;bmmouse@mmbm&thewms@r%ced%rﬁs| ntegrati ng agents,
and the like), etc. If desired, tablet dosages of t he
di scl osed conpositions may be coated by standard

Figur@ 456 5w LhosHPR8A HRQYSr Iemi b @ ddministered SEQ ID NO:3 as detected by

LCMS. In this assay, SEQ ID NO:3 appears similarly minimally systemically absorbed and is
<0.11 % bioavailable.

Administration of peptides and GC-C receptor agonists

For treatment of gastrointestinal disorders, the peptides and agonists of the invention are

preferably administered orally, €.g., as a tablet or cachet containing a predetermined amount of
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Conpositions of the present invention may al so
optionally include other therapeutic ingredients,
W@sA8HRT ng agents, preservatives, sweeteni ngPELENL085/007752
colorants, flavors, desiccants, plasticizers, dyes,
and the like. Any such optional ingredient nust be
conpati ble with the conpound of the invention to
insure the stability of the fornulation. The
the activapgsediemnpeiiey, geb phste,syatphdoluacdédtiargshasy, sehde dapsule; powder;
L.ncl udi for xanple | act ose, glucose, fructose,
IYOPh&’azieQé’P ggr F?éi S0 @L?@r%%usﬁ?&ﬁlf’éé% an ?WPH%%@M or a non-

aquediRighidohs ar{r&ll ?r? Wafé? i uﬁte?rﬁﬁéi&? Br a Wafekid 811 'hgﬁﬁ‘lhéﬁl]\lﬁbﬁ Siaa

starch, xylitol myoi nosi tol,
liposcamal fhyxdxlam@s(sed; er&d&‘P 7386389)51@ ingome iother frar. @naﬂmaﬂmlmstered

b d d
compfifitnd e e BRaRD P Blinisr el e G nEr By or

dlspelfs égﬁﬁts afavoifg RBAEBAE Hﬁhl‘ééklaht)é 2 RIBPIRRILREE forfhifitions such as
§ e pharmaceltically acceptable inert carriers and

tablet@ n@y&pbp@aﬂyrhq Qﬂa@d oadetired ahinay hg fadivdaiedsd asdb puevidduistained,
blnders S|nte ran

actas B Qe IR0 Pk DR enstiomt Befiam B P B Aeapiss cambe

co-adfingiBtefsl: with N@B%‘genﬁ(i{séﬁ fol t8da€ Basto@itadtidasdisdraés nﬁilﬁtﬁﬁg but not
starches, gelatin, natural and synthetic guns such as

limitedda ghepgenis dlesrmbst bprﬁm el hegegtifgscind eigenists chw plso be administered by
rectal%hgﬁcﬂ:?t f ’FOP %%aﬁger%t 0?%%8%%{'011[tg lﬁe%ldmmﬁt%gt Lé:l 8?& such as

erivatives 0se 0S€
congeaﬁeé hdagt, failarcland pemiph pfos%:lcll@b%r@pbﬁ lpeptittes addgatiats are preferably

car boxynet h cel | ul ose), polyvinyl pyrrolidone,
whnuﬁ@?ﬁﬁ éh@§éﬂdg%egelatlnlzed starch (e.g., STARCH

1500(r) and STARCH 1500 LMr), sold by Col orcon,
Ltd.), hydroxypropyl nethyl cellul ose,
The peptodes dleym:bad herem mlHewﬁms@mdgﬂork\dr@Emehmatmuwhh ather agents.

For e)EA%/r:l}:gg B‘f p 1de§/a£:lzfsadé% ter togggﬂ‘)vglst}é?n ﬁqla}ge%]lgcgge%%/lde or compound.

The ahﬂgés?@faeptﬁk lok g&%poﬁrﬁl d?m b@ 3bedismyCAlbREb e ﬂeﬁh@e described herein or
ranul es or powder), dibasic calcium phospha

it can |at$agarete@gbmlth¢h1§)arbmptsmred togather withou Befqatmla(llev with a peptide
ules. Q wder ) , n1crocrystalllne cel | ul ose,
descr%saﬁgrreg]dmcaeﬁ%%%@}’ I&E&R rates, kaolin, mannitol,
silicic acid, sorbitol, st arch pregel atini zed st arch,

Com‘tﬁﬁatmxherﬁﬁﬁcstnﬁfﬁ e&ﬁfevedlﬁhchﬁﬁ%hﬂ@&wo&ﬂ afiora @aénts, algdi dPeptide
cal cium carbonate, mcrocrystalline cellul ose,

descrippg, §%r§¥nn%1d1 Awalgstr neRtidercs sperppeish sachns|vaeh isifarmulated and
admiriQERE $EpHTheSO8H B Rh Rl sERin W6 A Afe 2B 2EARS stgle formulation. Other

combinations are also encompassed by combination therapy. For example, two agents can be
formulated together and administered in conjunction with a separate formulation containing a
third agent. While the two or more agents in the combination therapy can 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.
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tapi oca starch, other starches, pre-gelatinized
starch, clays, other algins, other cellul oses, guns,
woO@roosiogt7aT es t her eof , LUBRI CANTS: cal ci um st eaP@EL/8S2005/007752
magnesi um stearate, mneral oil, light mneral oil
gl ycerin, sorbitol, mannitol, polyethylene glycol,
ot her glycols, stearic acid, sodiumlauryl sulfate,
tal c, hydrogenated vegetable oil (e.g., peanut oil,
In someicheen seadlongdr intstvafs| avaﬁssﬂjlé Waiils dnrmany basesltiiy desiriable that the
corn oil and soybean oil), zin¢ stearate,

ethyl . |
two o ose ageni gl 1 4 6ot @atl%@ﬁrapg P BFgeRIp .“eﬁmg@{e patient’s body at the
same(tﬁ%f%@ﬁhee%%tbé/\éd? Grace Co., Baltinmore, MD USA), a
coagul at ed aerosol of synthetlc silica (Deaussa Co.,
Pi ano, TX USA), pyrogenic silicon dioxide
Comlmaut&n@h@apy c@aa;lsn inCinde tBo st mioye Mmlmstxytlomrofmnﬁpun@se of the agents

used i 8 bip i Eol oo T af Bt Sort 53 ecppppption. one

couldidhidRr tHetd Sequétitially X bhESorhhifatRR oneANTAJYE GHREB| &, in the order X-
AGENTS: benzal koni um chl ori de, benzet honi um chl or | de,

Y-X, BeXz5i CXa¥i ¥t Y-BelZXAY-¥l &®hol , butyl paraben,

cetyl pyridiniuni chloride, cresol chl or obut anol ,

C ' t t gﬁﬁg :
The a%gg% x 1618 cﬁ‘telfrl] 3 ﬁ%lq 101%0% %Q ?&ﬁ gcrl] g‘)@g{ﬁ%% : gﬁhcally acceptable
carrigrioe meklnm CTitisg th'eyeambe porphiaadlbvﬂlﬁaﬂmjemais thiat dahet,produce an adverse,

pot assi um sorbate, pro ar be di um benzgate, .
allergie, g of Wéwa}%l&fé‘tra? é‘ﬁfﬁ“ 3ﬁaﬁ@aﬂ% P Cigzier or
medl{uli‘lh H?erdsééh indl i BiveRls, H?sf‘érk‘z[n@ss c@)ﬁﬁfg@ Oc{bso@ﬂgn ?@Mdtﬁ@ agents,
S:” sodi um car boxynet hyl "cel | Ul ose,

contraﬂ@i mieasqpigehts] aitdegneairinydre e;idrmﬂxggaeqntsg@v}ach mclude starches, polyols,

eranf RS roore A Feer I SR b b e ipesrating

agent§ eéﬂdlth@ﬁl@e)f)étb hﬁi@gi@ed rmmab@ﬁ%ﬁ& ol B RiscRREY Eshyds@iis may be
gl yc yvinyl acetate phthal ate, shellac, sucrose,

Comﬁdmwaﬁmdwﬁdﬂuwﬁméﬂn@@%ﬂ@@%ﬁ©¢ﬁ%ﬁwﬁ1crocrystalI|ne wax,
or mxtures thereof. The agents either in their free
formor as a salt can be conmbined with a pol ynmer such
Comp&ﬂﬂﬁis YIf 8t iresel oentinomacaleh ¢iftldadlly include other therapeutic
poly-(l)-lactic-glycolic-tartaric acid (P(l)LGI)_ (WO
ingredien 2@313§ak1rpg)qg¢g’gsygr@pqrgata/@p,cﬁwggegng31g9n;tg ogiaygnts, flavors, desiccants,
U 7
plastﬁ?)ey ﬁgc t o glﬁé, %g?r 1? ot %? 'og%lg)l eﬁ’i h%ﬁ&lﬁbbg compatible with the
compZﬂﬁ& GB%Mhtlbmtmmeh@stmhuymf mleaedfonahlaaem

The ({q%%{g)lélljrt]g}llé%g’é)ogya%gﬂ{hg% dle)t?\}elagg{slq:%?g,dg H%Jl%g(%ort eg(a{q:rﬁp Ilaac[t]ose glucose,

fructose, galactose, trehalose, sucrose, maltose, raffinose, maltitol, melezitose, stachyose,

lactitol, palatinite, starch, xylitol, mannitol, myoinositol, and the like, and hydrates thereof, and
amino acids, for example alanine, glycine and betaine, and peptides and proteins, for example

albumen.
Examples of excipients for use as the pharmaceutically acceptable carriers and the
pharmaceutically acceptable inert carriers and the aforementioned additional ingredients

include, but are not limited to binders, fillers, disintegrants, lubricants, anti-microbial agents,
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over a period of a few days, a few weeks or several
nmont hs dependi ng on the polyner, the particle size of
wao b@spgi7yner, and the size of the inplant (seePCEUSR005/007752

U S. 6,620,422). O her sustained rel ease fornul ati ons
and polyners for use in are described in EP 0 467 389
A2, WD 93/24150, U.S. 5,612,052, WD 97/40085, WD
03/075887, WD 01/01964A2, U.S. 5,922,356, WO

and cOdurkbdpeiig sudlAsD2/ 074247A2, WD 98/ 25642, U. S.
5,968,895, U S 6,180,608, U S 20030171296, U.S.
20020176841, U.S. 5,672,659, U S. 5,893,985, U S

o8t i e s o4 e s

as acatb,ieﬁ 3adia7%] gitiats, algmaﬁma @ﬁler%@llﬁbZésOﬁ&ﬁ&éied Wy RZRBOGEr gum,

cellulogs GHLS 5P IR n Bé%%t Fedlp '6356%%@3u B ViEdy cellulose
calc1ﬁﬁrgéﬁﬁﬁgcéﬁ’b5ﬁn‘i@tﬁ§l(39 lg%ef)s Canﬁ%l bne, %ﬂ%el‘ﬁﬁB& pre-

sust al ned rel’ease i np placed’in the largeé
gelatinived starehe(e. gt , L ARGEHI 1i500@sinid 1 ARCIH A0 LV, sofd O}l@olbidpn Ltd.),

hydre PR LR P0G T o gt e R B, guch as
AVICEL-@H- FHE3003angh PGS0 Qd1dHy RVICaCEhbRtio\MIA3(OE340 P A, USA),

descri bes a formul ati on which may both enhance
or migtugesibereaki | i ty and provide controlled rel easeof the
agent within the A tract. Additional controlled
rel ease fornul ations are described in WO 02/38129, EP
FILLBRS: 151¢, caléitm carbddfie (4., odbuR2b3H39&:r), \MDaSTR/chRORA phosphate,
U. S. 20030064105 U S. 20030138488A1, U.S.
tribasppyepdeipmarhomplate, eplgunpsudiate @an, SroRylergr powaer). wsrocrystalline
4 9
cellulg%%%%%%rf %@&%ggﬁ%%tegg%cg%/ gl Lﬁnﬂlhlstﬁf;&c gcﬁ sorbltol
gelatinied ataechp osmixtjues thegsof, i Nt r anuscul ar i nj ect i on
subcut aneous injection, intraperitoneal inj ecti on,
topical, sublingual, intraarticular (in the joints),
DISINTE G@@ﬁﬁ : aga?lé%%ahl 1@@?&1&%2&@1&1}1(&%&1&@'Iﬂﬂzrocrystalhne cellulose,
I nt raocu tra asaly (i1 ncluding using a tannul a),
croschmielmse smhﬂlrh,yqrospmtvrchnh,qmdaclnym potasfiymo sduum stntheslycolite, potato or

i L 0 R P S ol s bl hioscs, sums,
or miRGkrésMBereBgr edi ent, gel, pellet, paste, syrup, bolus,

el ectuary, slurry, capsule, powder, |yophilized
powder , granules sachet, as a solution or a

LUBWE‘% cglcglﬁn %tg?r% g{%gglzesqm gtear&% mi esr@oorlllaggﬁt Miheral oil, glycerin,
sorbitddtrednmitol, Polyethylint @1yl lodie® Blycylsgstdarlti i, k@dium lauryl sulfate, talc,
formul ation (see, e.g. WD 97/1 1682) via a |iposonal

hydrqgspaad a@geéqblq eibeg epegnut Ep cotterog] 9ib synfloeezal, seampil; olive oil,
corn ngé&(?’?cgmaan i) )az1];19 fgylja’?et %@gf?lgﬁ%%thﬁqgnb@, é@gr,(%?fo(?c? SHEP gel

starch, pre-

by

her or m
(AEROSIL 200, W.R. Grace Co., Baltimore, MD USA), a coagulated aerosol of synthetic silica

(Deaussa Co., Plano, TX USA), a pyrogenic silicon dioxide (CAB-O-SIL, Cabot Co., Boston,
MA USA), or mixtures thereof,

ANTI-CAKING AGENTS: calcium silicate, magnesium silicate, silicon dioxide, colloidal
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adm ni stered conpositions can include binders,
| ubricants, inert diluents, lubricating, surface
wW@ewswg770T di spersi ng agents, flavoring agent sSPCHOS2005/007752
humectants. Orally adm nistered formul ati ons such as
tabl ets may optionally be coated or scored and may be
formul ated so as to provi de sustained, delayed or
controlled rel ease of the active ingredient therein.
silicoll déoxadpe el o€ atixtatssahdieofadm ni st ered transdernal |y
(i.e. via reservoir-type or matri x-type patches,
m croneedl es, thermal poration, hypoderm c needl es,
ANTHAIIRDBEA ESGENES: eﬁ&{z%ﬁ&h?aﬁﬂ SHloridt, bEARAURFR bhfBtiBE henzoic acid,
or ns o sonophoresi's I njection, or a co nat
benzydfilcahgl, bdtyt Ib‘eealmneceﬁyﬂipygdmhﬂn ohﬂsn(kPrc&tssh chiorattutalol, dehydroacetic

scid, S8l D e P AP BhERPHRT RV A asBPKypAiano

phen;tlﬁl@fbaﬁs waatepﬁ{ehyﬁﬁe@cﬁr{u ke Oﬁbtés%‘fh?rmd}%cé #@%gmla%, sodium

hydrogel particle formulation describ
benzozeaoSmhmatebydrﬁmtm,@néﬂunmppnooate a‘oaimmabldt fhomersal; thymo, or
rib d n WO 00/ 45792, WD 00/53160, and WD
mlxmﬁ g . exanpl e of a transdernal fornulation
contai ning plaster and the absorption pronoter

di net hyl i sosor bi de can be found i nWD 89/04179. WD
COA'GBYG ﬁ%@NES ovediue crdroximgthybeludases eeblulose eeetate phthalate,

ethyléedlaﬂgg egl?ileda‘gag}nﬁe%ttlgﬁt ' a?zre]: h cﬂ C@g(?pg{l 36]21?8 ebﬁ%(%rﬂg;propyl

meth e lulssk, l@fdrdimt@ylﬁﬁﬂ[}&ceﬂﬁﬂﬁse&}ﬁlﬂmlﬁe Qﬂﬁhﬁeellulose polyethylene
adm nistered in a transpenbrane fornul ation as

glycoa@gbmrbféacqtﬁemh@bimbeé@c svﬁ@sagémlgmcdaw% caEaha Wi
hydr at ed t |
mieroBA R AT B it el D S e abont | can be

adm nistered in an enteric-coated drug fornul ati on as

The s R & U TRy GRASE gﬁlaysal 3)%33%1 A it pefpmer such as
polyl&%%fg'lj{{&?&c hfld oA nﬂo]yg (Ma%m dBHk asﬁmcﬂiggggm frmo

arenteral 1 njection are descr ed in WO 00/
Ol/lﬁg%hpdygbrnolheacm@(‘hl Si 37@3.8tO)polybctihacid fdeS. #,767,628), poly(e-

caproliglen 8 PO BT ok A8 ek [l 52 PR RS fcreie AR iped release

formB@dnl. BHcB @ TPtk dkh BESscd 26 fhip1RAE tha rdleade a peptide or another agent
20020034536. The agents, alone or in conbination with

over a:pmd of @i fewiisiags, @d’nwo’ﬂ@hs ot seyenal onthd idepensting asrithp polymer, the
particRUAIPIARY pEOHEE ield S0 Bexsral: (achnl qese LAFhs! Bhher

Nnot 0 |n rac St

sustalﬁé@feleaeé Yorpiuliohs! andapblmtm fbmselm BESIeBHtERMITh E@e) 467 389 A2, WO
ratracheal deliver % osorres i nsuffl ati

931240 S0rET 1 S L0F D T ONS TGS MBI BT oW B )10y VAT . 5,922,356,
WO ﬁ@qssﬁk’g‘l yo %Jm% 71@& W%/%éhzt 55 |sUlaSAos20ck RETTR8, U.S.

er 0so et “or “altrasonic
200301296, 228 200201 BH8Ed; U$S 6,672,659, U.S. 5,893,985, U.S. 5,134,122, U.S.
5,192,741, U.S. 5,192,741, U.S. 4,668,506, U.S. 4,713,244, U.S. 5,445,832 U.S. 4,931,279,
U.S. 5,980,945, WO 02/058672, WO 9726015, WO 97/04744, and. US20020019446. In such
sustained release formulations microparticles of peptide are combined with microparticles of

polymer. One or more sustained release implants can be placed in the large intestine, the small
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i nhalers (MDIs), and dry-powder inhalers (DPIs)) can
al so be used in intranasal applications. Aeroso
w0 o00s087APT ons are stabl e di spersions or suspenBCDOS200$/007752
solid material and liquid droplets in a gaseous mnedi um
and can be placed into pressurized acceptable
propel l ants, such as hydrofl uroal kanes (HFAs, i.e.
HFA- 134a and HFA-227, or a mxture thereof),
intestihe@lbothodil.Bl 6,01 ROEL hanw (f 04/0643Pedesaticor ofstairedatizase formulation

propel l ants such as a m xture of Propellants. 11, 12
prOVIQIHaPHherPPb})eﬂM%a%@O wr%@@ﬁeo 4 PEREAC) B g 931053401

describg ty lggugm Wi fnag IbEa“ B ewan aif} a SvidtEShtRed

e atin nts, enzyne
releadeahihbiapart svithén the, Glpraat. eAﬂéltlbnaﬂlcbnitrdi@i)rplea&:q fovanketons are described

in wopSisalaats HoPuChs Sl W o AR ot s us

2003666'4%5 ctgesozoo%bhm@@maecﬁ )zoom%%ﬂ@m s(@@&ﬂ@éd Wv@l@l/49249

but possibly up to 20% by wei ght ‘Et hanol i s
WO QﬂMﬁﬁdﬂlJ WO OLHISI WO Oaélﬁaéblandéhﬁo%ﬁﬂ as it can
i mprove the function of the nmetering valve and in sone
cases also inprove the stability of the dispersion.
The 2BEhERARBY adiBibi¥Eréd, QN Dby TRdta@ind@s infuetivhl Engathfiitalad Mjéction,
whi ch include but are not |[imted to bile salts and
subcutinsews wissten.iaanentanes inpetion tegyal awhlipgrabriptigasticular (in the

j ointszheﬁgéerﬁhé;ggl%fép ?’éﬁtﬁ%‘/ﬁgg 1891%?1@%' 1Htgg1chﬁ§)é rﬁrangsaﬁzénéégmg using a

cannlf)p ﬁﬂfa@ﬂ)lhﬂl}d intfitheghlky, lor g ocas rsleesarFheaduats bagb@axhnmmtered orally,
that some of them al so reportedly enhance absorptign

e-., 35fa ehlgt PFesaphad contA Tt PISARHEIBINPG AmOLOb the Actiyp Frgrydient, gel,
pet RS TP, B 1Syl RO lpc o Ol BB SRRl

sachelp| a8 racbeliltmnbh a auspapiommjr amacpaema;rltqued omnbraaim@besjhcmd as an oil-in-
use.in connection with a - powder. i nhal er. )
waterdfid BRISIONER B ayrierg- %Hﬂqmé RN &@&éﬂl%ﬁaroff’vmﬂam@ee e.g.
WO ém muﬁzzb%%nﬁm%mamnﬁm@ﬁ&p sek W§erﬁp 956090 0H B0$D/4 d¥3H@nd WO
descr 32, 45 02/ 080884 descri bes
97/13560), izt foodslafions deberitedrif A6@ 0KEWHES ot insamefothes eter. sOrally
osol fornul ati an e U S,

. 5, U..S.
admig S5 pgp e oen BOude b DSl mgeimSng e, suruce
activior Bspetis Addad 8bvoraipthgdils SRRt Gl BehitA®ered

vegetabl e 0|I2. Sust ai ned rel ease formul atlons
formulationsisueh aniabietsiadsaentionally be aeated ensearef andny be formulated so as to

o SR GTRTEEDI g 008 SRR s

also B WlinVBIs@B¢ 078 8amaly (1@ vad tesdrosityypRtdr emsric-oypeaianiheg
n1cropart|cles are_described in W 03/015750, U. S.
micranyedied dizuma! PPy PReoD A ediet | IaRIARRAFesiH elAgirapqratien, ultrasound

or ot @B AU FIGncHhBR:R, B AFYiof! FHaSooRPERiondE Sny of the preceding methods
(Prausnitz et al. 2004, Nature Reviews Drug Discovery 3:115-124)). The agents can be

administered using high-velocity transdermal particle injection techniques using the hydrogel
particle formulation described in U.S. 20020061336. Additional particle formulations are
described in WO 00/45792, WO 00/53160, and WO 02/19989. An example of a transdermal

formulation containing plaster and the absorption promoter dimethylisosorbide can be found in
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described in U S. 20020141945 and U.S. 6, 309, 671.
O her aerosol fornulations are desribed in EP
waaesaszsa WO 90/ 09781, U. S. 5,348,730, U.S. 6PdB6ESBET007752
WO 91/ 04011, and U.S. 6,294,153 and U.S. 6,290, 987
describes a |iposonmal based formulation that can be
adm ni stered via aerosol or other neans. Powder
formul ations for inhalation are described in U S.
WO S20B3005 300 ®6Ar d Wb EEe Idkinulditoas agieabies for amndslermal adminisitration.
adm nistered intranasally as describeg in US.
The age}3 GuBRRERdmInSHIed IR oSt HBRPESIIAEHET P OWEY YAz or rectal means.
The agé'ﬂtb B B ShrSin{Bidr8d 11%%%&&% bR GRRIRINY 28RN BP0 90/07923.
enerate an aerosol 1n a nebulizer. Sinple nebulizers
The agpes atrebominBaistaidoniingasprelyneiiapheddrydraterpanticicles tleseribed in U.S.

ai.r or gx n to.generate the.spr articles. Mor . .
6485196 e Hee o DE AURRTEY T PHGI A LR Lot i dsoribed in
WO PMFL1PALE aSERS canBR dinliNRRFedBh@aiRbdly KEiA¥Mh fOrhilatiéd described in

and are described in standard textbooks of pharna

C
U.S. 5U¢h07s Bymmbitions suitablecfan pRiaterah iyjeciion ammsnrg'b%hinéx’ PrR0/62759.

Sci.ence, and Practice of Pharmacy. her. device
The <GS PaL P aBraaet b Syt Tuthl Gt Bl 558G, §fopaoa0003
and WQWD0A0d108! Thebiscaatd adhlisittefdduslpahs batisulatstfoshulatichs

m xed with the nedi canent and any necessary excipients

describgd an Pre 2802003¢83%ont ai ner, these devices are |ikew se
descri bed in standard textbooks such as Sprow s and
Rem ngton. The agents can be a free acid or base, or a

The aghas, e @dh cainbinaiec with atiee ssitdble ¢dnepomefits, Galbeddmassiered by

be di ssol ved or di spersed i. j atel rior. to
pulmapgry Hve Fak4e% seyeral fgchnighes lf%g@ﬁé?“&%?t@%’é‘%datﬁ duizatgageal
instl SR RIR LY bRELH i SRRy SHinkd), hiraRhGENcIVES of liposomes,
insufBatidna(plmirfigiration jof powder formuatid bydsyrsige o huy etherssimsandevice into

organi.c solutjans or, di spersion ich include, e.g.
the g Sgipoat obflaor o TRE e Sbmvdeonis b hess. igdireg-dose
inhal & (VBITE), Ahd GiySRRFRAHhales @PIs)Y e S5O be udAR YhteM@sal applications.
l'ycol ,” pol yéthyl ene gl ycol, "and vegetable oils). T?]e_
Aerogod forniudations srengiable disparsiansen Jusixandipns of sdliditategal and liquid droplets
acteriqgstats

. b d | yt hat . o] f '
i S ESRNT R cALTRY 5 QBT AR RS OB

hydrcERe ek e (MFAS,1:cAHFAOLB aShe HH A£-23 IiSRenaixis thdiedf), can
i ncl ude suspendi ng agent solubilizers, thickening

. S 1
dichlergdiftusromethaie (o efher chiorailpeshanprop/ants spph anmBdTeQd]
t rill pltar L2010 b j
po 0, 21 oAt L LS ARGk oy
includépaineglicibetdhanserosuchlab titiyracidsy andemoctpoidad, etlelatiigagents, enzyme
| ' hal f-1if Th
inhibglg,qgjs(%ggp\%gea{sg%{h?%%rs)?adjuvalntse(e. g., g?ycaogcﬁgltatte? ?ur}faac{ig,ospgne 85, and

nafamostat), preservatives (e.g., benzalkonium chloride or chlorobutanol), and ethanol

(normally up to 5% but possibly up to 20%, by weight). Ethanol is commonly included in
aerosol compositions as it can improve the function of the metering valve and in some cases
also improve the stability of the dispersion. Pulmonary formulations may also include
surfactants which include but are not limited to bile salts and those described in U.S. 6,524,557
and references therein. The surfactants described in U.S. 6,524,557, e.g., a C8-C16 fatty acid
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pol yet hyl ene gl ycol (PEG chains. Methods for
pegyl ati on and additi onal fornul ations containing
w@HEBsogITpugat es (i.e. PEG based hydrogel s, PEG@DUsi0&7752
| i posones) can be found in Harris and Chess, Nature
Revi ews Drug Discovery 2: 214-221 and the references
therein. Peptides can also be nodified with al kyl
groups (e.g., Cl1-C20 straight or branched al kyl
salt, Qbiteiak) 4 pliabholipad,i od aﬂ@(ﬂ kahride e ddenrgeont indhe sofe IBIEﬂiem also

I
repor‘%dgwh%%%ua%%ggggg fg? pggtcl:(liedlggﬁap?%o?%{%%ga@l g,l@ quHabFie n the invention

T
e AT i SIS0 ey A T RS A8 conpo
blendeé hiithl aa apRiopbetei cagiey afid aéaptasior u$eemn:ahnmhtah)wnhT¢1¢y powder

) agents can be delivered tra a I . €. I 0s

inhal i S P RIS DU e e DB Pe gy R fgpresent
1nvenft19f1 Rl R6S RMGibeatn DRl 6103861 PO 02M03d884 d8scABés H¥Bmethods

he agents can be fornul'ated in m crocapsul es as
for thd esifadehectificatind PoodeB5 AcTisel fgeniationmmpy include U.S. 5,230,884,

us. 39 RGO RS ARSI gy, ma wo

96/4(989% PhibR Paclides vagaitle 68)) hiftAeldireeaRtottfilagons sultable for inhalation
nanoemnul si on fornul ati ons descri bed in WD 01/917

are d@gfibehindJ. Sh200HA02eA81Ad) 20039832010Ad nand . Saé@%Q%ﬁ%@Al as well as
i WOHEDP O IARAIS OIS L MRS LRS, HBhs
formilBasFROAtAHiCAMmidbpatticles are desceibpd emwo exmmsm), .S.120080608013,

gueous solution, to give a range of I?
and WOHOMR17G; PBisonagetoemdlatgosseriaing sih e%a%ﬁx gtateypagvder are

descﬁt%ﬁmtﬁg{%o%léﬁbgf’ Ql?(f‘ﬁl d§) 3 3@%%7@ e @ﬁﬁ&ﬁls%s&ﬁohnﬁlﬁﬁm dr@ desribed in
the art, "as exenp em ngton's Phar maceuti cal
EP 1 B8282AVO DRI 7EL W.i D15, 34%@ UL&)|6L@5L3|6@ W@I‘BH(MOH and U.S.

YL T TR I TN BTG T N——

via a@rb&ﬂ lof offler Hehds. Flio%vdépﬁﬁﬁm{%ftloﬁé’\ﬂ)r Hhal@Riof 1ROERESHedERGNS.
packaged or fornulated individually, or single or

20036083960 ked W3 €3/6084 1.wbheoagentsican g edmmigierc#t ayrgagplly as described in
f i n conbi nation. Thus, one or nore agents

US. @@h%%gfgsent in first container, and the kit can
optionally include one or nore agents in a second
contai ner. The container or containers are placed

SoluwrlSh)if medlq@a@n@g@uffam seliee gulokage ehilespre eeramoply employed to

cl ude a [ |
senelgBtan R HE Dbl oBls A REAR dhA B Belion Cphdiplo nd

empley Befredi®angir bosxyadivtpaieené thg sphag pagizindss Msrewehiplasnebuhzers
di luents or other neans for fornulation. t hods to
emplpy, sltageunddn sraatedhe spay prrtisles.s Beth tyresase ol jmgwn i the art and are

descMh Stahdfid 46363IE S p et Y'sith s Sprowls’ American Pharmacy and

Remington’s The Science and Practice of Pharmacy. Other devices for generating aerosols

employ compressed gases, usually hydrofluorocarbons and chlorofluorocarbons, which are
mixed with the medicament and any necessary excipients in a pressurized container, these

devices are likewise described in standard textbooks such as Sprowls and Remington.
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found in U S. 6,541,606, U S. 6,068,850, US.

6,124,261, U.S. 5,904, 935, andWD 00/ 15224, U.S.
wWQO®30969182 (via the additon of nicotinam de)pPCTIUR005/007752

20030175230A1, U.S. 20030175230A1, U.S. 20030175239A1,

U S. 20020045582, U.S. 20010031726, WO 02/ 26248, WO

03/ 014304, WO 98/ 00152A1, WO 98/ 00157A1, WO 90/ 12029,

WO 00/ 04880, andWD 91/04743, WD 97/ 04796 and the

The ap@ftecarisesired 46 of baE o phdbhi@dssitlly decepeatdesalt thereof. Solids
bi oavai | abjlity of the agents described herein are
can be digsplvedrondispersgd gmmediely prig; toqdgpuisiygipn queaylier. In some

B

The paarmadesmiqal foaths Suiteble £t irfjscdn can @ncludeRB&ild 4q)eoudd organic solutions
.03/ 004062 di scusses U ex europaeus | (.U and UEAI

or dispergions WEIGRHRelHdoEB- H¥Ates 8 2 eﬁcﬁaw@%qgaélﬁ &° ﬁ%tn?%mgf’r fhgr solvent
is| Lgn AOR ?&?Co{nid% tHSIE Bi1S).

o d1sk5a‘r§§1ggé g U Ie}geliog’%égr%%ﬁa%i §é°o? l’yg?%i on&%)e?gl he’ bl oo ese%ﬁ’%@ The

formylatodne nrayt qoatedd antioxidantd, Buff@e0B0RAGAAS, and, sSlutes that render the

0040023334,. .U, S. . 20030226155, . WO 04/ 020454, and.\WD
formig g7 O LEE LI B AR LIS A0 40gfore Bhd Hh-agucous
sterild §RAPSIsRInsithht S iR hdBspRhdifg agéAs) SbRbIlizErs! thidkeRing agents,
_proteins may inprove circulatory half |ife and o
stabilegefs, sutyresateativessBharmdestiticalisigents icae be stealizes barfdtes|steplization or

oy o 4T R L RS R PRI o M

incorfiafe@ itd adpR6188 & MEproViehILHfd. dtheQige@an akb becanjubsted to

adm nistered orally, rectally, mucosally or. in via_ .
polyedipinecalyral (FHSachgins MR darTpRseRtion and ddioRal fommtations
contalgff bER-ColleHtE 6. PRELHRER N EUE pHD AgBRaORTRLS ohfibe found
in Hahéy &idrCloss) Nogure Rediews ogibisaveyr?: 2R é22p wnditherefenences therein.

.anal gesi ¢ agent, . e, g. n anal gesj ound qQr an
Peptidssgeg eisp@e;%ﬂé_%@ewﬂgﬁ&fggrﬁam (e L0 chmsBLprcRraniiad gl

] . . . 1 H . .

srourBTally ST LRl i EORRERHS I Al Egtofeiid Ay aoid radicals (sce
U.S. Pgenta309,633¢ Sultdre et aly 200 hkewvatonatio RbireicewsicahTenaology 106-

10y ST S0 TSRS BT IRER veicl
BiolMIREKESSencetThiéBHHaD! TRBLAGANLS] e ddliQEre@ ARRhEcoaAITB(. €. across a

5HT4 "and S5HTI receptor antagoni sts), opioid recegtor o
mucoggjonifatassuch eptheanie, cyod opes) ivgiag fenmanlateoms awsh 3s, thayidescribed in

r—-ant agoni sts,. CCK receptor a i st
Us. 3RS BES AR b bl ORI BIerBRE Mol o ssoutes.
The agent can be administered intra-orally using the formulations described in U.S.
20020055496, WO 00/47203, and U.S. 6,495,120. The agent can be delivered using
nanoemulsion formulations described in WO 01/91728A2.

Suitable pharmaceutical compositions in accordance with the invention will generally include

an amount of the active compound(s) with an acceptable pharmaceutical diluent or excipient,

such as a sterile aqueous solution, to give a range of final concentrations, depending on the
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ant agoni st's, norepi nephrine-serotonin reuptake
inhibitors (NSRI), vanilloid and cannabanoi d receptor
w@owniog17e7 and si al or phin. Anal gesi cs agent s i PCT/082005/007752

various classes are described in the literature. Anbng
the useful anal gesic peptides are sialorphin-rel ated
peptides, including those conprising the amno acid
sequence QHNPR (SEQ I D NO ), including: VQHNPR ( SEQ

intenddd US¥€)X Thé teRMER f(poepardtioniNe: gérieré\lfl?@@ﬂ\ﬁfb\&rﬁii@hb Bxt N@exemphﬁed

; NPR (SEQ I D VRGP NPR_( SE
by RWR@%QW%EM @cweS)(}gﬂaﬁéﬂmg%w %nrsg @@npyny, 1995).
Si al orphin-rel ated peptides bind to nepri I ysin and
i nhi bit neprilysin-nedi ated breakdown of substance P
The agats Nedcribak Berbial and.cotfibitmiion drepapyrugsnis capbppackaged dsat kit that
re |nh|b|tor f neprilysin are useful anal gesic
includgg sinede GHPERD 1P B0 LHIRNOh e AERRSyoE e R%@%@rﬁr eralgged
indivh, B S B ARG by florg WAB bl By e fopmyated
comb@iagibnp Fhus, ane or miost mnp ept belpresantan fies contbimer, iand theXit can
. P fentlg 5896750 % 20030078200. Al ;...and )é\ao i
°P'“° Y9BH9% OPSORPIS; AFE FEp EE PO ROEBR s?ke BRFHG ShFStgmers are
place@ ¥bhea Eﬁ’dﬁa@é $hé "tlﬁadpééki éaﬁ%ﬁﬁ@]ﬁl]ﬁﬁ&u@é adrARistiAM &N} dage
In co-therapy or linked to the agent of the invention,
instrugtigns. AvYitgag umald@raﬂdmm comvpn@r;taﬁpih@s swipngss Or pthieepedts for

s BI8 s ek HE el AL BT B R e PR

nal oxonazi ne, naltrindole, and nor- bi nal tor phl m ne are
t hought to be useful in the treatnent of can

Methpgs f@g@«fraqtsetcaem&ahmdéqr@hdﬂp&Seﬁb&ﬁv [GH¥i @@%ts éhe Q%P%b%@m are
foum{ B35 sdglsay! %§6 étﬁ*s 8988, 8 ;iﬂs T&1 2258 TREMIb@L o5 ﬁﬁ&‘m 00/15224,

nti’a easeo e dntdgonist I’'s I'm t
U.S. 2@03@069 W2 Guiimthe alddit@sdsﬁ meotmaﬂﬁdn) HsSc 260801§523140n U.Such

200380130t S, SN S o s rabebeodiss s 8. Sutoosi726, wo
02/26248; @g&%ﬁoﬁﬂm% beOTRSE, W@bsy(ﬁn@ﬁA@gW@ §(‘5/12?(f29t R0 00/04880,

'ta opioid receptors and is thought
and wwwﬂmmay W@@?/@&iﬂﬁn&g@ the eeferemab citet thereiny ( Eu r. J :
Pharm 219: 445, 1992), and this peptide can be used in
conjunction with the peptides of the invention. Also

MethH§§tfol’lhcrb§setbﬁédﬁﬂéﬂlh%f\fﬁlﬂ £nisetdibed AbreliParRifichdlif U.S. 6,008,187,
nmu/ del t a/ kappa opi oid receptors and activate rel ease

U.S. 5424889.1U.5. 20010 PaWed PHE1328, %@@1649%&,5\’\’@ ¢0/32172, and WO

02/0@@%@ GlyYE 1ifr1]1$,a iéab{‘ 2§0 agotﬁﬁ'l gsfe%n BR3Hto {orﬁ @ %1 L (883Y Bp397447).
WO G500mdQ disasse WikxKaiqred BATEA end @mmﬁlmldﬁldﬁlch may be used to

descri bed in WO
target the agents of the invention to the GI tract.

The agents described herein can be fused to a modified version of the blood serum protein
transferrin. U.S. 20030221201, U.S. 20040023334, U.S. 20030226155, WO 04/020454, and
WO 04/019872 discuss the manufacture and use of transferrin fusion proteins. Transferrin
fusion proteins may improve circulatory half life and efficacy, decrease undesirable side effects

and allow reduced dosage.
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03/ 09705 1A2 can be used with or linked to the
peptides of the invention. In addition, nmu opioid

WO e@ep8197 agoni st s such as norphi ne, di phenyl orRgT/ESB05/007752
frakefam de (H Tyr-D- Al a- Phe(F)-Phe-NH 2; WO
01/019849 Al) and | operam de can be used. Tyr-Arg
(kyotorphin) is a dipeptide that acts by stinulating
the rel ease of net-enkephalins to elicit an anal gesic
effect (J. Biol. Chem 262: 8165, 1987). Kyotorphin can
be used with or_|inked to the peptjdes of the

The pepfidss 2R AZoneHs 8hib imasnHoR e hﬁeracca%‘ap ly PregRsefyin bygteria.

d%t RiRenda GRRy! £8aily, i
meciefSraGaghe 1EPLRI € crFeguiehdn OF ML BA ke FREY ERRl gty erin
via sonfeeotheruaodel afmdnﬁ@mrertemamludmg ot tlsnitaddh those deseribbdherein.

from anphi bi ans and ot her species are useful anal gesic
agents that can be used with or linked to the peptides

Anal®ict Anis TN §BmbRRerSRNOt 0Xi N peptides represent a large
class of anal gesiC peptides that act at voltage gated

The peptiddsand eganistiwgsaribetlegrtinrcgn be usndamcpmbmatl@n thsrapyswith an
These pepti des £an be use dd W t et ofhe? entides and
anlegi B oy AN STEPOTY Bebralzegh Bafe’ dreressaiides,

compbiRisARR bt adhirdlerédd Jathahe pERitich a7 Bie adRINDES (simaninemusﬂy or
and can be used with or FI nked to the pg&cl des of th

e
sequqnhalésﬁt iThay c@OMsq Mmﬂllm@)lemléd@éi@@ pr gfcherbiei agyagent described

heren%)‘[[1 <fr zge ﬁ% r%%xﬁc)glzo%%%gﬁ (n)gnl"gﬁ? }%)aﬂr?g 1 a0, gensa({ %%ng a.'re°‘ @& hannel

blockas| EHTtrM:egfdﬁl afi@portists (foe exathle SHT3| SHkédnd SHITH Eeceptor antagonists),
pepti des of the inventjiagon. O her usef% ﬁg%
opm@g%ﬂ@r pERIESlRIdonsramUlcaigapipEe, 2 dRntgeyl), éﬁg gifor antagonists,
& tESomiAONRDT tedént

COK (EEpRPBEi (o SDRARiRE), T O AREA: o £ 0G0 1o ptor
antagenicts, maefBhéfdliriheanmtdintiudiakamhibitare @é&ﬂ)d@nﬂ&ld land cannabanoid

agoni sts are.described in: EPL . )
recept?z/as%ﬂ f82mg Sla%ppgle?s Fplggsics E%c"g%)%‘ %V"éfo"é sgesgigdesgribed in the
literakaie 507672 A, EP 507672 BlI, and US 5,273,983. Calcium

C annel blockers such as Z|conot|de and rel at ed

conpounds described in, for exanple, EP625162B1,

N LR N e m%%}l&%dzg
compﬁlsmégﬁ) ﬂrﬁfﬁ@‘h@ﬂi wencl BSEQ.IDEFO8 ) intbudihg: V@‘INPR (SEQID

864, US 5 891, 84 us 6, 054, 429" WD 97/ 01351 Al
NO: JaVRSEINERASHRIP NP: | ); MRGQHANPR (SEQ ID NO: ); VRGPQHNPR (SEQ ID

NO: ); VRGPRQHNPR (SEQ ID NO: ); VRGPRRQHNPR (SEQ ID NO: ); and RQHNPR
(SEQ ID NO: ). Sialorphin-related peptides bind to neprilysin and inhibit neprilysin-mediated

breakdown of substance P and Met-enkephalin. Thus, compounds or peptides that are
inhibitors of neprilysin are useful analgesic agents which can be administered with the peptides
of the invention in a co-therapy or linked to the peptides of the invention, e.g., by a covalent
bond. Sialophin and related peptides are described in U.S. Patent 6,589,750; U.S.
20030078200 Al; and WO 02/051435 A2.
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the peptides of the invention. Various antagonists of
the NK-1, NK-2, and NK-3 receptors (for a review see
w@@sas11ar et al . 2003 Drugs 6: 758) can be can PET/USE®AS/007752

with or linked to the peptides of the invention. NKl

receptor antagoni sts such as: aprepitant (Merck & Co

Inc), vofopitant, ezlopitant (Pfizer, Inc.), R 673

(Hof f mann-La Roche Ltd), SR-48968 (Sanofi Synthel abo),
OpioidRecedtr athgbhibis 284 agdrigts pan KMGIRAABRr¢dSvith theSreaptities of the invention

Kline), TAK-637 (Takeda/ Abbot), SR-14033,

. ) an
in co-haratyeridBrepd thids agens of fhisdavenHons o » B aﬁﬁwé?nt%@%fﬂ sxample,

oy AR Lo RIS M) 03680,

e used or eptides of the
cypridimeehéth dimaltidsathines aejokodazaret Bajumidstes asdmdr-Esaltorphimine are thought

e BRI ETSGARESTLRl FrcotisngeThA) bebSls thiow st or s

type i§'§'d%f]a§7(1,@ Ond sabeldd-reshehantortdidh Wit imB A eRadR tB&€Antagonist is
I'nc) Can be used with or linked to the peptides of the

in the midetntdiisbal snikidntestiepnd/or astendioaicslos. Such ariggausineaeasscribed in

wo QS TRATER cepreR et P 3 T B G PO By toserine i

an agikOSAASHuAhd deffa 8fibRAréctors WEll RAhSHB & BE useld for increasing
6,277,862, WO 98/11090, 95/ 28418, WD 97/19927, and

intestRadmetility @vr. f Psan.CHOR45309928cmd 1his pepiix) cag 2§ uped incegiunction
th 5 T . _ ; . _
wit s B it YRR Ao i LT by bind o

mu/déltgitapps opicidiAetpioRndactivasd @lcace chmpiikim aisd viedulnichireirelaase of
WO 03/077897 Al  can, be us,edaygi tlh or linked t,o_& he i
gastripeAspadLye dptestine! PeRjidR 250 apg Blyqagons- Kepep eBloid receptor agonists

such B0ABHBRIS, SR e JY B Al B Hp AR ALEped 1n WO
03/09%7651 A2 qaaptivdebwith ot hekddriv ¢ret peptidesidfehamakpesi. dn addition, mu
. .pepti des and conpounds, .can,.he m ni stere f t h
opioif B5epige ST SeoHe SRaPHRe b pRHEIS fek e B LgeRr e
[PHRAGHE r@loh 01 98400&1 PRl 198 nbiRAGRHE usa al so be
Phe(}?olz/%l ent’l y(?u nked to t)ﬁgﬁpglg?i d}es and ggoni sts of the
invention to create therapeutic conjugates. Were the

n esic.i.s a . peptide and.is covalently.linked to.an, ..
Tyr-ig 2kt i BahRRds el R be b SFigt p@fnatins t
elicitlafl @hM@&si@bIié@ 4B BiSINERLS LB BN6 S 198V dEydtbipRin JAA®B used with or

present wWwthin the peptide, the anal gesic peptide may
linkegy¢o {he@eplidag obyhe(inyentionj s at the carboxy term nus) or

followed by (if it is at the amno termnus) a trypsin

cl eavage site that allows rel ease of the anal gesic

Chrof®pianiiederived peptide (CgA 47-66; see, e.g., Ghia et al. 2004 Regulatory Peptides
119:199) can be used with or linked to the peptides of the invention.

CCK receptor agonists such as caerulein from amphibians and other species are useful

analgesic agents that can be used with or linked to the peptides of the invention.
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In addition to sialorphin-rel ated peptides, anal gesic
pepti des include: AspPhe, endonorphin-1,
wepasnwi’phi n- 2, noci statin, dalargin, |upron, PCT/US2005/007752
zi conotide, and substance P. O her Agents for Use in
Combi t herapy Also within the invention are
pharmaceutical conpositions conprising a peptide or
agoni sts of the invention and a second therapeutic
Conotgyénpeptifiperepeasonic latperciaseof inelgegiemeptdas that act at voltage gated Ca
condition far whi

red.to trea
chans Y NRID AR PP R B eiF FeRrS Ripedien e caa bR bkl or linked to
the pdpBidbeofitheinvehti®iy i ndication for treatnment with the
second therapeutic agent. The second therapeutic agent
can be adm ni stered sinmultaneously or sequentially

pof B BRSSP B ATl G can o

used witkat Hnledttb eliapgitidecotBainvemich. Wien the second

t herapeutic agent is another peptide, a |linker

i ncl udi ng those described herein nay be used between
CCK tﬁglr(g S’S Eﬂtcﬁgo) géceﬁ)tbg ah{ééx %Tt%ﬁﬁclé&‘iﬂg ﬁ(’(ﬁ}g gl?x&g&n)ea?nd dexloxiglumide (the
R-isom!aeoi‘algmgiurmda)lg@gww%mpm hgas tii2dgddicestivivi bn@6h 4 W4 with or
. rders, inglude: agents to treat constipation
lmke‘%.tﬁe pepfidePhe davegtighnel activator such as the

bicylic fatty acid, Lubiprostone (formerly known as

SPI -021 1; Sucanpo Pharnmaceuticals, Inc.; Bethesda,
Othermyful mdlmm aigeatsémtdtﬁee&sHWragbmxts stilpasegderod (Zelnorm®),

[ aC|d reduci ng agents

mosa@yﬁaﬁr 2 6%5 E{)%‘Iq&t)rgﬁ p%@ﬁr@psrepéap@ » Rswsimidazalene derivatives
such a(sFEIM@q%ﬁ I1§IMU BSAARERZAE édéﬁ’&?b‘ﬂé{s%}% c}és&’i‘l?déﬁ%aéﬂﬁl 142 AL,

(Prevacid(r)), pantopr oni X

WO 0341534324 bIEP QO@éQ@thx(EP)SX))Bza?nHl JUS 610363 HEP 5eT6It AL, EP 507672

(al so known as H2 receptor blockers
Bl’”%ﬂ@?%&ﬁh§&éinetidine, rani tidine, fanotidine and
ni zatidine); (3) prokinetic agents including

_met ocl opr anmi de (Reglan(r)), donperidone (Mtiliun(r)),
Calciygp ybmﬁ@leckﬁrmucbuas amonfateie(apd oaled icdfppyndsalescribed in, for example,

|d t
Erc2fEpTOLS'S o PBSDSS, SR CBSI0R0TRE LS L KoBhoa 305, Us
6,0878b1, IZ@G43RG’§6 wt@w/li’mtm@ 1325489 W 10EPEBE 134 A1, EP 835126 B1,
ni sts é or mtenctinal furnarate 5)
US5 @gﬁw%ﬁ $91;93&4% it 8 951#4%% V4O 939351 By oan I5HIRd vEHTat)linked to

th ts or antagonists (including 5HT4
epe?ﬁ&&%tfglﬁelgg%ﬁozlts (such as tegaserod (ZELNORMr)),

nosapri de,

Various antagonists of the NK-1, NK-2, and NK-3 receptors (for a review see Giardina et al.
2003 Drugs 6:758) can be can be used with or linked to the peptides of the invention.

NK1 receptor antagonists such as: aprepitant (Merck & Co Inc), vofopitant, ezlopitant (Pfizer,

Inc.), R-673 (Hoffmann-La Roche Ltd), SR-48968 (Sanofi Synthelabo), CP-122,721 (Pfizer,
Inc.), GW679769 (Glaxo Smith Kline), TAK-637 (Takeda/Abbot), SR-14033, and related
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nmet ocl opram de, zacopride, cisapride, renzapride,
benzi m dazol one derivatives such as BIMJ 1 and BBVI U8,
wa@easlostrexapri de. Such agoni sts are descri bed PeI/US2005/007752
EP1321142 Al, WD 03/053432A1, EP 505322 Al, EP 505322
Bl, US 5,510,353, EP 507672 A, EP 507672BlI, and US
5,273,983); 5HT3 receptor agonists such as MC 733;
and 5HT3 receptor antagoni sts such as al osetron and
compAiﬁhdsHé@c&lb(eAmypfoﬂ' hengids BE &7375SA11L FSQA08100060Y2 AI61JS 20030109417
carinic receptor agonists; §7é_ant|-|nflannator
Al, \’58&4(552846 )L, san eswsad wath ardinkedyjo thaprefidss o6 therpventiong)
central ly-acting anal gesi ¢ agents such as opioid
receptor agonists, opioid receptor antagonists (e.g.,
NK-2natdptenantagpnisis 5igh mmph&utﬁmr(MdmerimirlﬁatmthpAT saredutant (Sanofi-

synttefbaf oS BP9 dE b Enily Raaee Shabt 370 (hiehatmdisTang) pay U

2907§53(P9’tzer Rt PO e sED %}@th%rq’lﬁﬁ@d‘io th%g é)tld%@[)f@h@ gS@nfonNY) .

he anti-1nflammuatory peptid Genzyne, Inc.;
Carrbrl dge, MA) and TRAFI CET EN(t m (ChermCentryx,

NK3 beggletpg?rﬁ?%o&ﬁt%%‘ch & o%ﬁng{ag? Zﬁfg%(ﬁ % i at ftzlabo) SSR-241586,

talneta DA RBIALH @SMPo@ER)desdHYeR i %lse;daﬂﬁiw dJVOQ)ZMletAz EP 876347 Al,
limted to those di scl osed herein &(@gat i ves

WO 3088rewUS @2 45802 WRSSY 088+ W9/ 4;,18 728977, pnd Boden et
al. (J gfge %5 a}rgnri F6’ {1) g%gg%dé%ﬂg@ Sﬁ%@gﬁ&h@?@?@? to t&l%?&hé/eg ""#HR invention.
Cort i cotropin Rel easing Factor (CRF) r ei:ept or

ant agoni sts (i ncludi ng NBI-34041 (Neurogcrine
NoremppeplgingseotoniGEgypige ggn bitoxs (NIRDiguci as iyidpacgyan gnd related

compﬁéﬁsg%g fﬂﬁlﬁﬁ?@? g?@gﬁ@ﬁﬂ%@g@% %s,re@glgfép@&@d to_the. pbB?des of the

inven@Pa. 316, 311 (Pfizer, Inc.), GAB76008 (Neurocri ne/ 3 axo
Smth Kline), ONO 2333Ms (Ono Pharnmaceutical s), TS-041
(Janssen), AAGS61 (Novartis) and those disclosed i nUS
VanilRid B et anthS ot S8ikh 39 Grvahip 200 #9449 odei%g%f%@%? RO 01/64212
US20040 176400, US20040171607, US200401 10815, and
Al cm@m%&ﬁkec(mme gd:pjudagoﬁthbummeptl des (gl p-1)
and anal ogues thereof (including exendin-4) and

The analgesic peptides and compounds can be administered with the peptides and agonists of
the invention (simultaneously or sequentially). The analgesic agents can also be covalently
linked to the peptides and agonists of the invention to create therapeutic conjugates. Where the
analgesic is a peptide and is covalently linked to an agent described herein the resulting peptide
may also include at least one trypsin cleavage site. When present within the peptide, the
analgesic peptide may be preceded by (if it is at the carboxy terminus) or followed by (if it is at

the amino terminus) a trypsin cleavage site that allows release of the analgesic peptide.

In addition to sialorphin-related peptides, analgesic peptides include: AspPhe, endomorphin-1,

endomorphin-2, nocistatin, dalargin, lupron, ziconotide, and substance P.
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30

i nhibitors of DPP-1V (DPP-1V nedi ates the inactivation
of glp-1); (18) tofisopam enantionerically-pure
woRGsNswepam and pharmaceuti cal | y- accept abl e BEI/US2005/007752
t hereof (US 20040229867) (19) the tricyclic
anti - depressant of the di benzothi azepi ne type,
tianeptine (Stablon(r)) and other agents described in
U S 6,683,072;(20) (E)-4
Other (AlgeaiRifS Uy nabexitiepdgyy | ) - | , 2, 34, - t et r ahydr o- 2, 6- di ono
-9H purin-8-yl)cinnam c acid nonaet hyl ene gl ycol
Also wittiihyhe iavbgiionast phiarmaceutiehlaoerpositiops comigrisies e péisld or agonists of
. WD 02/ 067942; .and (21) the ﬁlflobi ot L ¢ PROBACTRI ﬁgr)b
the inYerfigit Bp BSPSAANERSEF 285N LORERROW) ,faﬂﬁ‘%@C (ATt

admint Rt @t Redahl AR RTByHIEt W usbl lif@udihg @biBAbnsGhat are not
gastroi ntestinal disorders. The peptides and agoni sts

considefed théeithe pritmannindigatidnefor sredfmient wishithereepwshtherapeutigyagent. The

i,th insulin and re|lated c ounds incl udi ng..ny.j
sccon HAERENE PR R b FUrGINIoRed TR L BB o5 SR} Fieecond
therapR@fid ¥€enY 84 Beécvaldnay 8ked 10Ghd+pkplideahided dodiswsasfithelingention to
more preferably human insulin available in reconbi nant
createfaghenap@digrasaiigete. Wihemthp aenend theranentigagent is another peptide, a linker
. har naceut . Ly . t rj ]
s GRG0 AR e AR ] R Bund
secondl figbrapa@8peptite. Hunul i n. TM  (human insulin r DNA
origin). See the THE PHYSI Cl AN S DESK REFERENCE,
55. sup.th Ed. (2001) Medical Econom cs, Thonson
Rl iSndl ' Slistrak&tiPM HRA otds HsbRR)s include:
Exmﬂ?gogg%‘?u{lg‘é%ﬁﬁ%eﬁ?u \?gstr@i%%ﬁ %ﬂgn al sc} be usoed [ r? Sneide
conmbi nation therapy with agents that can boost insulin

(1) asgnis 1 B SORPARER 6 r & PRISPEF P oBBt VA Rb s CseBoiffatty acic
L@M&%k%g%@m@ﬂfﬁmﬁ SN ANSRAntthatRadai&ils, e SRdthesda,

pranfintide acetate) and Exenatide(r)
MDYy atdxetivesueh en diralax; Braoresdpbptaiatesy. Brefdrepdptdides

and agoni sts of .the invention.can also be used
(2) aciFpgRRAE BT RSP PPt RO AT (2 omRRrarel (Filpece®).
AR T oAb SHElA) by b
raBefi42019 BRAYph&I®Y) aed Higahiie B2 -etemosimipnist (al® lroswsas H2 receptor
The peptides and agonists of the inventiaon can be used
blopkegpinsiuding Gmetifiap.dpyitidinentagmetidineiang sertidng)ve agent

3) prioﬂl%leﬂg hg&t?ﬁ%luﬁﬂlg Ihétgllgﬁ%‘rﬁ@é (Reglan®), domperidone (Motilium®),
erythromycin or cisapride (propulsid®)

(4) pro-motility agents such as the vasostatin-derived peptide, chromogranin A (4-16) (see,
e.g., Ghia et al. 2004 Regulatory Peptides 121:31) or motilin agonists (e.g., GM-611 or
mitemcinal fumarate);

(5) complete or partial SHT (e.g. SHT1, SHT2, SHT3, SHT4) receptor agonists or antagonists
(including SHT4 receptor agonists (such as tegaserod (ZELNORM®), mosapride,
metoclopramide, zacopride, cisapride, renzapride, benzimidazolone derivatives such as
BIMU 1 and BIMU 8, and lirexapride. Such agonists are described in: EP1321142 A1, WO
03/053432A1, EP 505322 Al, EP 505322 B1, US 5,510,353, EP 507672 Al, EP 507672
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(1) diuretics, such as thiazides, including

chl orthal i done, chlorthiazide, dichlorophenam de,
whyasosi7oamet hi azi de, i ndapam de, pol yt hi azi de, PErus2005/007752

hydr ochl or ot hi azi de; | oop diuretics, such as

bunet ani de, ethacrynic acid, furosem de, and

torsem de; potassium sparing agents, such as

am loride, and trianterene; and al dosterone
BanamigoRi5sX78,983 )y Gitd Esrespitorcapohiassadtess MEIG-83hnad SAITS receptor

the Like; (2) beta-adrenergic blockers such as
SSEEIS Pt 25 ABRT DT HELAUE) Grey S angdiesy Sita Clara CA);
(6) nﬁiséii)ﬁlié)lle@é ptol2RhRdol ol , cart eoI ol , carvedilol,

cel 1 prol oI esnol ol |ndenoIoI netaprolol, nadol ol ,
(7)am&bﬂhmhnﬂqnpeﬁb®toloI plndolol propanol ol , sotal ol,
tertatol. tilisolol, andtirmlol, and the like; (3)

(8) apfigPasTyy 1‘t’.&si’lannel bl ockers such as am odi pi ne,

(9) aRtiRPiedidpitsre, azel nidi pine, barnidipine, benidipine,
bepridil, cinaldipine, clevidipine, diltiazem

(10) efQ@mrdhpaqimg apalgesit pgms sughlab opiait necept@rmnptsn epioid receptor
Itac:| d| n Fl’gl( I d} pi ne, |ercanidipine, nicardipine,

a a%%%?g ar% PAPRH? pi ne, ni nodepi ne, ni sol di pi ne,

(11) nldgé@t@‘fd)lﬁhé‘&eatﬁﬁﬁt@ﬂﬂﬂﬁﬁmaﬂfrﬁﬁbﬂé]&hﬁ@s&a and verapam |,

and the |ike; (4) angiotensin converting enz

e (ACE)
(12) i ragenfs forrthe 59%@6&&0 Spsisepse andfor glnergtive @eﬁ%@gﬁ; glequel (Enzo

apr.i.l ;
B?%(Jél@lﬁlbﬂ{cl lFarrgﬁl el %glgrmfxﬁﬂﬁggg}%ﬁde R]i)PSS (Genzyme, Inc.;
Cmmmd@as, IMLA), i ﬁwmﬁmmﬂ\émhehmenm Ipe.t Ban Carlos, CA);
perindopril; perindropril; nipril; spirapril;

(13) t cAgsnts that freat gagiefgies %lpma?ﬁaaszlbnopr. |, and the
(14) | s (ﬁl&pﬂb‘%ﬁ’és’f&ése?ﬁﬁﬁﬁﬁ% indRaR 'b‘ﬂt‘h&' ﬂf%éd t%%ﬁ&e%ﬁsclosed herein;

omapatrilat, cadoxatri|l and ecadotril 03| dotril
(15) sampmtmd; ‘Ehat drawHETE88t0 thRi30ne éngl, V[@CIO ea c@ﬁl))lnatlon of sodium

th I t 30816
IR RO el e RS socim oGS A Raftiisid Sl
(16) hY@Jrﬁl:&i’dﬂﬁ?ReIélaﬁﬂ$ th%@r (C'RF) Q&defiok ant@Bshists CiAtIuBMg NBI-34041
al cohol, "and the anglotensin |1 receptor

@wml Bipsciencet Sag D;pgco )t @RH9cHn defeassinaR 121919 (Janssen

PRk AR e CASaR RS PRy PDER Bssgh Mg Savioh) CP-

3Pt BiZer, BhOR ZBIKB76008 (RbkiG2f/GRixd Snilieh Kiike), OND-2883Ms (Ono

adrenerglc bl ockers such as nipradilaol, arotinolol and

Phargageuicals), Tanerk Hansspe AAGH9) (Nppaitisyand) theseatisslosedianUsS
5383085 3395 '8‘81 398 %S%dmgjﬂb%é °[§S£bo4b??‘$7‘g:g;’glb?oo401764oo,

bunazaosi n, 0Xazosin
USadotrmi 607, WEEO(I!@@ILIOﬂhﬁ afENG2004000606®); | | ke;
(17)  glucagon-like peptides (glp-1) and analogues thereof (including exendin-4) and

inhibitors of DPP-IV (DPP-IV mediates the inactivation of glp-1);

(18) tofisopam, enantiomerically-pure R-tofisopam, and pharmaceutically-acceptable salts
thereof (US 20040229867)

(19) the tricyclic anti-depressant of the dibenzothiazepine type, tianeptine (Stablon®) and
other agents described in U.S. 6,683,072;
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(11) al pha 2 agonists such as | of exidine, tiamenidine,
noxoni di ne, ril nenidi ne and guanobenz, and the |ike;
W@ 1@5/08d789Dst erone i nhibitors, and the |ike; aneC /133005007752
angi opoi eti n-2-bi ndi ng agents such as those di scl osed
i n WX03/030833. The peptides and agoni sts of the
i nvention can be used in conbination therapy with one
or nore of the follow ng agents useful in the
(20) t gm memls(@&cwlees@m@ehgg M, 20u)-tetdngtrod2 salicter-SH{phitin-8-yl)cinnamic
oni st st ncl udi n ut not limted to: albuterg
ac(dnmmaaﬂmene g)ycomz@mm esiey and/ratey pqyupupds described in WO
0 erol, bitoterol, clenbuterol, fenoterol,
or no brol, i soet hari ne (BRONKCSCL(r),
BRChKﬁWETER(r)), met apr ot er enol (ALUPENT(r)
REL(r)), pirbuterol (NAXA R( repr
@1) 1 Tnneopetic PRRFACERDE (erHoPaRIHC pRRR NG Sy, NY) which
I
oo PERER i nephlét}%%rtf’fq%f??? FEoP LR IREeS)
ephedrine, orciprenline, fenoterol and isoetharine;

The p(ﬁé%dregfqgcg g!&gﬁﬂ%op tgtlé gtgvlgn ?r?(gatglo‘qr%msag!l Lmt etBH%tEOél therapy with insulin and

relateﬁ’%& ﬁgﬁr{@%ﬁﬂ@dmg ﬁﬁlﬁf&nf&‘i%nt Q#ﬁ%ﬁt’%ﬁsﬁﬁn i dixgbieldgically active
dexanet hasone unlso i de, fluocortin, fluticasone,

vanarhslﬂlerm‘)cﬁ mc:llsbmallqhetvhgxantpm@n ipseferablyrhumandssia, available in

reconf B RGeSO B ol AL PR P vt st
formulA%m84eeH @s,tth@sfératvmm 26/ Kli CHRN(InA4riapeks, [&l. ¢6285) as Humulin. TM.

- f
e B A T BRI
(200 1g§/t[ dgca? B ?norr?\ng %893&5 ?fegl%lépet @ s%ﬁ) 'Uél?ég gﬂ%@ﬁéﬁﬂnﬁ% insulins).
The pBptaddsiofithe ihodtitioh Chun @150 be dkﬂdl m@ormfbnmtlbﬁ thmr@@' with agents that can

interrupting. the |nteract|on et ween. | eukotrienes

boostipmligedteptsior fevelsof 8 SYLips APGR AARIBEIFARB - B Zége

i

SYMBKBR kpandfdida aebtaermﬂmamm (syhibdtiasxdndiri-fgp 39r:£34pept1de)
ant agoni zing activity described in U S Patent No.
5,565,473; (5) 5-1ipoxygenase inhibitors and/ or

e RN AP DB By A i e

(e.g. Hntaregfgvﬁt(mlmmﬁangfmnmﬂﬁ é&lleﬂlaﬂobt/atﬁ)hés%(%) eonivapign and related

ng {
agents descn%e 9n U 64!5 95%?Por tﬂxe treatment of postoperative ileus.

The peptides and agonists of the invention can be used in combination therapy with an anti-

hypertensive agent including but not limited to:

(1) diurstics, such as thiazides, including chlorthalidone, chlorthiazide, dichlorophenamide,
hydroflumethiazide, indapamide, polythiazide, and hydrochlorothiazide; loop diuretics,
such as bumetanide, ethacrynic acid, furosemide, and torsemide; potassium sparing agents,
such as amiloride, and triamterene; and aldosterone antagonists, such as spironolactone,

epirenone, and the like;

-87-



10

15

20

25

30

bl ocki ng, inhibiting, reducing or otherw se
interrupting the interaction between histamne and its
wo e@epsp) including but not limted to: astenmP@DUS2005/007752
acrivastine, antazoline, azatadine, azel astine,
astam zol e, bronopheniram ne, bronopheniram ne
mal eat e, car bi noxam ne, carebastine, cetiri zine,
chl or pheni ram ne, chl or opheni ram ne nal eat e,

(2) befd-AREhSERDIockeRTASH bfoebEis ol aérddol, Batptaddiehévadiods, bisoprolol,
descar boet hoxyl or at adi ne, dexchl or pheni ram ne

bopindeldl; sedieple], carvsidelh gelivzoiph ésm@ﬂpb Fredepplolmagtarralol, nadolol,
C |
iU Do G E pr RO E SRS BB Bolol, gnd timolol, and the
likkydr oxyzi ne, hydroxyzine, ketoti fen | evocabasti ne,
| evocetirizine, |evocetiri.zjne, r at adi ne, h zlc{]e,
(3) calgigmchpmed blogkers ﬁ?%swloﬁﬁmﬁ&rﬁr& PR arlaiipe, paidipine,
be%cﬁgilng% lﬁﬂﬁﬂ &Rﬁ@iﬁ:ﬁﬁt El@ﬁdl ne, d1lhazem efonidipine, felodipine, gallopamil,
noraster ni zol e, noraztem zé’ eni ndam ne,
1snhr:;mme diamd‘np‘.me,riemﬂdq&ﬁq, lqncalluhpm&mlmdlpmcnndmlpme nilvadipine,
yril.am ne, .ranit.,di t enel. asti ne ﬁerfen

O FRIB- A YCHEPIE, Rifreniag: HEndRRP. PRRNS cﬁnﬁéfﬁfa(’%‘}“la%?d the like;

4) thfSPEd R iglenz ek YACRYinBiitoROduch iabéREeprdl; captopril; ceranapril;
tropine, benztropine, biperiden, flutropi um

cﬂa;zqsdyd\ﬁdaprd, endlaptrﬂoqnalmrll,lfpmmprdpirmmlprﬂp iginonsPi lgpinopril;

mgg)SB%f ﬂpﬂnﬁ fit; §ﬁ]glg’mﬂa{nrr%fp ﬁé?ﬁ{lopl}hn erfd S@é@hﬁﬁl spirapril;

teh@é‘abﬂﬂltﬁﬂd&upnn @hd kéfehdped, dnd: thedm@, r onet hor phan,
codei ne, and h ydr onor phone; (9) .a deconges
(5) néurel @miongpttﬂéiﬁe MBIDOrS AU &S prapdiE st ad qnﬁé%ﬁl?aﬂl fosidotril,
S Illw ﬂ-}’lalp c{p%%%aﬁkﬂ Q&cp‘?h Jpeexpectorant including but
to: gual ?Eenesl n, g’ual col sul fate, terpin,

6) erﬂjmwnhlalﬁtagbhlegslsd&bagbwﬁenga? ARORIL 68 aﬂé{Méﬁ?ﬂ anrklﬂnathkd

cero 11) a br.onchodi.l at or n u .
(7) vitpiiaied sigh as InelslRaing icRidiAg r@ﬁ?ﬁgﬁm i mYE alﬁéjhoa\ﬁnd the Iike;
(8) a@%t%n%ﬁfﬂrl‘gg%% %gly goﬂﬁklé%ﬂ]gs aﬁ’;‘r‘ aRQA, ah@dsh®sh, efrosartan, irbesartan,

enac rret ’haci n, ket opr of en,
loSarkai, blmersa]phe @ratbﬂntan,l tmmrt@l&:)mma%valsartan and EXP-3137 ,

hosphaodi se) i bi tor including but not
qu%ﬁgﬁ ﬂldtd%ﬁ?fﬁ&@ ed herein; (14) a reconbi nant
&mﬁé [s[eTs o161 ar{@in@ishilald) £ the lik
©) o iRdcta oﬂgﬁg%ﬁgb) Srﬁlﬁlﬁwglb and tallzumab] (15) &

(10) husiptrai Zeldckens guchas tarswosin, tramidil prangsine tagraslostn buagesia,

tr1nf'1azsol_‘5,|1rnf gc%ga%gstm pr{a?tto%dnl,smﬁoranhn, WHP 164, and XENO010, and the like;

(11)  alpha 2 agonists such as lofexidine, tiamenidine, moxonidine, rilmenidine and

guanobenz, and the like;
(12)  aldosterone inhibitors, and the like; and
(13)  angiopoietin-2-binding agents such as those disclosed in WO03/030833.

The peptides and agonists of the invention can be used in combination therapy with one or

more of the following agents useful in the treatment of respiratory and other disorders:
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SP-C or SP-D [e.g. SURFAXIN(r), formerly known as
dsc-104 (Di scovery Laboratories)], (16) agents that
WO pdwsios179epi t hel i al sodi um channel s (ENaC) sucPCHEES2005/007752

am | oride and rel ated conmpounds; (17) antimcrobia
agents used to treat pul nonary infections such as
acyclovir, am kacin, anoxicillin, doxycycline,
trimethoprin sul famet hoxazol e, anphotericin B,

(1) pakbhidtsanlcding bed @t ilink ted Wy CdlbuteroD ROV BNIIL®, SALBUTAMOI®,
clarit hronjém n, cephal ospori ns( effOXI

VERY HOLRYE), BeBD PO Ch P, SR oL dPHAB L Birmoterol, isoetharine
]91[%65\11{@%13@ BROANE RﬁfER@F”r@&{l}ﬁ'B@erén%Pﬂ#I%PﬂNT@ METAPREL®),
raconazol &, penicilTin,

rin anpi n
pfrbﬁtﬁﬂﬂl(Mﬂk,)éA&fR@)}td&}Eotefdlmniteldl mimeﬁdroletﬂrlmrtylmer(BRETHAIRE@

L aﬁ%@i &%ﬁﬂ&%ﬁ%’%&éﬂnﬁ RoisEieh S G FribePtine

g t
agonl A ng) agenPs b 61‘51 SRR RhottFR ¥h&isoetharine;

crease sputum viscosity,
(2) stenmilis, aa:hlldmghutmc tintitied ambecmadbaspne (bRolomsthasere Jipropionate,

0 nonst i dal, anti : I tory
bpaEEa soas AR, Canarg ARRRE)Roe, Rypsolide
fRbedAh eﬂﬂﬁ&ascﬁﬂenhm@é&ﬁ%e ﬁ@tﬁ?pp‘r@dmﬁﬁié' fnbfhetasone, predonisolone,
benoxapr of en, bezplperylon bucl oxi ¢ aci d, carprofen

poddodiseas tiptidene tiznerstal.driemenelose, anditrismeinglgne acetonide;

o BB AL E LSRR A58,
%#k&%@ﬁ’gﬁd‘esgr%??mm?@ fl uf eni sal, fluprofen,

I profen, ur bi prof en,” f urof enac, ibufenac,
4) léukopicnt &, recepdmtmtat@msts{lemkuﬂmetahwgbmistﬂlﬁlab%alﬁﬁgcnlists (i.e., any

CHBBPORLA SoabiT SN o A e T e bt Wepane the

ihRf2RGMb Gwasl RukdtHERRIAH b cmﬁmté&@% %clﬁtﬂ@glﬂf@ttrﬁﬂ Hmited to:
oxaprozi n, naproxen, naproxen, niflumc acid

zafidpkast lrrmntedlxlgast; amntqiulgqshmdbun é&IN@JL@H%@); (peanhmkast iralukast,

Pﬁpﬁnyl ‘Egﬁ& g&i%%ﬂl}gﬁ bUt a %d{ag ﬁl@l%?lgwﬁ{ arﬁagontgmg activity

dRiRe M 4. BRientNb! 99'@947§ul i ndac supr of en,
tiaprofenic acid, tiopinac, ti oxaprofen toI fenam c

ac(50l 5-lipok ygemase, inhibitoestand/or iquaohmnebmﬁynﬂz@melphnbat@rs [a1gd zileuton

and ERETEN A oo oa8a AT o501 utat hi one- The

(6) hReMhinE €8 rBEhtarIaHeshiStsRintihiBRNiMEINE.| &Y afpodad U dapable of
conbi nation therapy with an anti obesi ty.
blocking, inhibiting, reducing or otherwise interrupting thé interaction between histamine

=)

and its receptor) including but not limited to: astemizole, acrivastine, antazoline, azatadine,
azelastine, astamizole, bromopheniramine, bromopheniramine maleate, carbinoxamine,
carebastine, cetirizine, chlorpheniramine, chloropheniramine maleate, cimetidine
,clemastine, cyclizine, cyproheptadine, descarboethoxyloratadine, dexchlorpheniramine,
dimethindene, diphenhydramine, diphenylpyraline, doxylamine succinate, doxylarnine,
ebastine, efletirizine, epinastine, farnotidine, fexofenadine, hydroxyzine, hydroxyzine,
ketotifen, levocabastine, levocetirizine, levocetirizine, loratadine, meclizine, mepyramine,

mequitazine, methdilazine, mianserin, mizolastine, noberastine, norasternizole,
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agent including but not limted to: (1) 11/3HSD- I
(11-beta hydroxy steroid dehydrogenase type 1)

WO ndoshost7er s, such as BVT 3498, BVT 2733, PCT/US2005/007752
3- (I -adamant yl ) - 4- et hyl - 5- (et hyl t hi 0) -
A4H-1,2,4-triazole, 3-(l-adamantyl)-5- _
(3,4,5-trinmethoxyphenyl)-4-nethyl-4H1,2,4-tri azol e,

- / | - . .
ng a%tg’%l?zr;’?‘fg fpg%éﬁlaﬂli}li:mhsaﬁmmﬁimmast,, momethaziae,qiyolaiBe,a

1 oupds_disclosed in.
P R 88 R DS B and
trippolidin€T (serotonin) transporter inhibitors, such as

. . Lo o
) arf%ﬁ@ﬁ@%ﬁg}g “];Ci‘g‘%g ‘Il"ltir}’f%é iirfﬁﬁ(%é %:3 %r)s%éilﬁi fﬁg,ztrgniigén,t&%@en, flutropium,
' ' . ni sugh .as ..
e op el 3 30, Py BRI Bl e Rifs oxybutinin,
rispereRineo gaopatapyine, sué omspitings e di scl2 osed @nt o
Like; 5HT-2 agoni sts;
(8) arg S g bl BSid ot Psigmetseratong pederies and
h hofPCA37215, | K264, PNU 22394, \AY161503,
R- 1065, SB 243213 (G axo Smith Kl ine) and YM 348 and
(9) a dagageshint ke hu not lsnitezhtoep$euumpfgilgimarm§m§a?1grldggﬁolmne;
2/ 36596, . \W002 , ) )
(10) B ehieRlon B0 iR ind WGl BpG0  Blr Spibmoissatodapin,
amADOH oS de( FlycablTguaiRtagtad icmaﬂété%%%ggg g Z g as

' /030901, W003/ 035061, and
11) :I?}E?q?ﬁcil&qil\{’%ﬁn @%Eg bulcrat Jimited so:¢hedpbyllina sed ainophylline;
(12) bl iAAMHE B A oo Biproten, dloppenge,

indgmesthaojn, Retopenfed S-Betpophen, 20fkicaad Japanese Pat ent
al pha-1ipoic acid

(13) (BPHEPhogRofiBitsrass) S oransingipt Phknal e Ghose disclgsed herein
; ' . he, conpounds..
(19 4Rk uant el AR S SR By,
thupday aggd valizumahli WO03/ 015769; (12) ACDI604;

(15)  ahumanized lung surfactant including recombinant forms of surfactant proteins SP-B,
SP-C or SP-D [e.g. SURFAXIN®, formerly known as dsc-104 (Discovery Laboratories)],
(16)  agents that inhibit epithelial sodium channels (ENaC) such as amiloride and related

compounds;

(17)  antimicrobial agents used to treat pulmonary infections such as acyclovir, amikacin,
amoxicillin, doxycycline, trimethoprin sulfamethoxazole, amphotericin B, azithromycin,
clarithromycin, roxithromycin, clarithromycin, cephalosporins( ceffoxitin, cefmetazole etc),
ciprofloxacin, ethambutol, gentimycin, ganciclovir, imipenem, isoniazid, itraconazole,
penicillin, ribavirin, rifampin, rifabutin,amantadine, rimantidine, streptomycin, tobramycin,
and vancomycin;

(18)  agents that activate chloride secretion through Ca++ dependent chloride channels (such
as purinergic receptor (P2Y(2) agonists);
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(13) appetite suppressants such as those in
W003/ 40107; (14) ATL-962 (Alizyne PLC); (15)

whenwzogadhe; (16) benzphetam ne hydrochl ori de POI/USBRI/H07752
(17) bl adderw ack (focus vesicul osus); (18) BRS3
(bonbesin receptor subtype 3) agonists; (19)
bupr opi on; (20) caffeine; (21) CB 1 (cannabinoid-1
receptor) antagonist/inverse agonists, such as

(19) ' bpaniaidandectAcOsmitirg visoadinf buchis hislaabejombiknt DNaE8 1,

(Sanofi Synt hel abo), BAY 65-2520 (Bayer), and SLV 319

(Pobwdayse®); and t hose disclosed in US Patent Nos.

4,97 : o
0 18855 o Ao R ERn B i
WA FBRe alnbEib RAD £z oA 181l B2 hox APERNBA, I8 7 lon, bucloxi
W08/ 37061, W98/ 41519, owoggll?i%635?x_voga/ 43_6%%,6ry on, PR

acitbgarporanglidpmpodichderc, dicobmepgbiunisgbyiifigaslgetodolac, fenbufen,

{00 SR O R 15 e i

ﬂﬁ\)&%ﬁgzﬁlggg%gigal, W&Z fiRdbiproRMO) BHHAGELER, fiviRdd) 28FdBic, ibuprofen,

. . UBY, 3/ 027076, WO03/ 027114, 3/ 037332

i haDI0R RSN OB SIBTE e DR B SR F SR D K elsgofen,

e e

mirbprben, GlofdBitazohe, nhiMvndi®0e oXeprIZig Z@proXen, IGRs xghniflumic acid ,
SR146131, . and t hos escriped inU S. Pat. No.

oygl’p?;q)zg}, %Bl’na%,z)}yphﬁ%%{lgg%’, p %S:etgh pﬁ?ﬂyﬁ?ﬁtaz(ogg,)phwputazone,

pik &b AnRIroRRUAO blrBRIRLE pfAEHOFsh) sudbhtfdama@néRicakB lsifdsalazine,
(daxo-SmthKl'ine), égl46131 Sanofi Synthel abo), . .

subimtladyiswldtidde, SUpTIPD tiRpmfera acidiopame sdoxapralen tglienapny acid,

¢ Iﬂ‘atg“e q@%’é ?g%é%g?tﬁag%qon{f‘e%irgé Kb IEmEREA§EaOn) . and

(21)  aerosolized antioxidant therapeutics such as S-Nitrosoglutathione.

The peptides and agonists of the invention can be used in combination therapy with an anti-

obesity agent including but not limited to:

(1) 118 HSD-1 (11-beta hydroxy steroid dehydrogenase type 1) inhibitors, such as BVT 3498,
BVT 2733, 3-(1-adamanty1)-4-ethyl-5-(ethy1thio)- 4H-1,2,4-triazole, 3-(l-adamantyl)-5-
(3,4,5-trimethoxypheny1)-4-methy1-4H-1,2,4-triazole, 3- adamantanyl-
45,6,7,8,9,10,11,12,3a-decahydro-1,2,4-triazolo[4,3-a][ 11 ]annulene, and those compounds
disclosed in W001/90091, WO01/90090, WO01/90092 and W002/072084;

(2) 5HT (serotonin) transporter inhibitors, such as paroxetine, fluoxetine (Prozac®),
fenfluramine, fluvoxamine, sertraline, and imipramine, and those disclosed in
WO03/00663;

(3) SHT antagonists such as those in W003/037871, WO03/037887, and the like;

(4) 5HT1a modulators such as those disclosed in W003/031439, and the like;

(5) 5HT-2 agonists;
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Application Nos. WO 94/09134, WD 98/22128, and WD
99/ 43813; (28) conjugated linoleic acid; (29)

W@ 005/0809T opi n-r el easi ng hornone agoni sts; ( 30PCT/US2005/007752
dehydr oepi andr ost erone; (31) DGATI (diacylglycero
acyltransferase 1) inhibitors; (32) DGAT2
(di acyl gl ycerol acyltransferase 2) inhibitors; (33)

di carboxyl ate transporter inhibitors; (34)

(6) SEITL lisdrgtonipireceptor A pgdnidtd, @l@c}( éE@M’H@B), DP(C34537215hIK264 PNU
Ltors, suc

t id
245 anieL FF By tBasBeSTk (G Pmitbik meand Y 358 and those

NG RERTES SHERERT o G G R 0 0

Veonpdaiis WiD62/1 05 WQ0 68548, W OeZ#4 152, Wa302/51844, WO02/40456,
%8@8 , W002/ 062764, W003/000180, WO03/ 000181,
;> W003/ 002530, W003/002531, W0O03/ 002553,

/
O Y SR SN, wopsss

afPllR38476; (36) ephedra; (37) exendin-4 (an inhi bltor

1 8) .FAS th i nhi bitors,
) ARG tebhman it bbifes [ fesorption o
9) abﬂha)sﬁbg&fs SsuSH a@ol@@ylt&%ﬁe | s Y30 (0G4 ak- G@@@I M al.] ®Bésity

fatty acid transporter inhibitors; (4 fi ber’

Keé@yfph, OuA0R-P28A leand, Tapanese Patb@tr!)pph@atzgn Ned n2q9025619o
(10) (45@3{ P%l"ﬁablg(@?}%%g\,)ega (Goat's Rue, French Lilac);

a; (45) germander (teucrium
(11) chamsredticysioyclic éﬁlhp@lh’fds|sud5h SMRgGAVSitS) asditysa@viehti§eand the

cgﬁgggé&?scio”sed in WC%%/I 87z2‘1t9,i \9\7%0’?'9382'63 ;5/\0 W%l()/1§672%§65,'w%%(%/6\§£7)47, and
WO003/015769;

(12)  AOD9604;

(13)  appetite suppressants such as those in W003/40107;

(14)  ATL-962 (Alizyme PLC);

(15)  benzocaine;

(16)  benzphetamine hydrochloride (Didrex);

(17)  bladderwrack (focus vesiculosus);

(18)  BRS3 (bombesin receptor subtype 3) agonists;

(19)  bupropion;

(20)  caffeine;

(21) CB 1 (cannabinoid-1 receptor) antagonist/inverse agonists, such as rimonabant
(Acomplia; Sanofi Synthelabo), SR-147778 (Sanofi Synthelabo), BAY 65-2520 (Bayer),
and SLV 319 (Solvay), and those disclosed in US Patent Nos. 4,973,587, 5,013,837,
5,081,122, 5,112,820, 5,292,736, 5,532,237, 5,624,941, 6,028,084, and 6,509,367 and
WQ096/33159, W097/29079, W098/31227, W098/33765, W098/37061, W098/41519,
WO098/43635, W098/43636, W099/02499, W0O00/10967, W0O00/10968, W0O01/09120,
WO001/58869, WO01/64632, WO01/64633, WO01/64634, WO01/70700, WO01/96330,
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(47) GP-1 (glucagon-like peptide 1) agonists (e.g.
exendin-4); (48) glp-1 (glucagon-like peptide- 1);

W@ 2@5y/0gfi7arocorti coi d antagoni sts; (50) gl ucosePCT/US2005/007752
transporter inhibitors; (51) growth hornone
secr et agogue receptor agoni sts/antagonists, such as
NN703, hexarelin, MK-0677, SM 130686, CP-424, 391
L- 692,429 and L-163, 255, and such as those di scl osed
(DOMOE949aWOOﬂ¢OOf@DB 5% CEB100788 5. WBas 0202 15H pY O0H 027,

W03, MG R Gt roPBle T JIROKET e

V@@M/@i@@@?myé&@l&o agddamas)@s sk gs6<§09r397 and BPO Application No.
specifically described in US No. , 716;

EPSBB5#B (hi stam ne H3) antagonlstllnverse agonlsts

s thioperam de, 3-(IHimdazol- 4-yl)propyl
(22) N-@QKS | ) car bamat €), cl obenpropit,

(23) 1 OQQKhRf(&EcQéUyTstokiﬂiﬁElM) Q¥biias, sutll 3AR- R(ﬂsm I8 72N dMV-180, A-
A331440, and 't hose di scl osed in PCT publlcatlon No.
71/&182;&1?,@@5 and $RH46131, and those described in U.S. Pat. No. 5,739,106;

(24) hé i.m dazol - 4-yl ) propanol ] car bamat es
dnonowi cz, K. et al., Pharnazie, 55:349-55
(25)(2ﬁﬁamhnnplper|d|ne contalnlng hi st am ne H3-receptor

ant agoni sts (Lazewska, al Phar ma
(26) (26D1¥, (Chlesry Bprakepiac évéfqr%)awc\h@ Gnlrd] @é’éao-%&?@ﬁmi
SFIRR S S SRt R oRe P P ac e D dp i @ e
(27) S CBIEFFaienvaﬂear seh |aeaxcﬁﬁn€8($?=e@el(ezm)oat)d, thamckhﬁnloscdﬁlaHCT

Apsliei NG MOROPP1ah R it Db

(2&)nngﬂ{%%gﬁgn§mﬁga@§ those disclosed i n WO03/ 024928 and
) 4929; (54) interleukin-6 (IL-6) and nodul ators

(29) t hertiodtropasdleasingiRiDETOEPNIsEnHd t he | i ke: (55)

L- itine 6) leptin derivatives, such as those
(30) dié%ygg"éalﬂnﬂfﬁségmpat Nos. 5,552,524, 5,552,523,
(31) 2 E@?&ﬁa%,lao@}%%r@%yuﬂmeﬁg 1)ifkiefted} i onal

Publi cati on WD 96/ 23513, WD 96/ 23514, WD

(32) 96DERERs(dianglsdwrerd 3o ¥ ranaiergey D3shibitop 96/ 23518, WO

o S BT oo ST 102

(34) andiethylpropion hydrochloride (Tenuate);

(35)  dipeptidyl peptidase IV (DP-IV) inhibitors, such as isoleucine thiazolidide, valine
pyrrolidide, NVP-DPP728, LAF237, P93/01, TSL 225, TMC-2A/2B/2C, FE 999011,
P9310/K364, VIP 0177, SDZ 274-444 and the compounds disclosed in PCT publication
Nos. W002/083128, W002/062764, W003/000180, WO03/000181, W003/000250,
W003/002530, W003/002531, W003/002553, W003/002593, WO03/004498,
W003/004496,W003/017936, W003/024942, W0O03/024965, WO03/033524,
WO003/037327 and EP1258476;

(36)  ephedra;

(37)  exendin-4 (an inhibitor of glp-1)

(38)  FAS (fatty acid synthase) inhibitors, such as Cerulenin and C75;
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reconbi nant net hi onyl human | eptin (Argen); (58)
i pase inhibitors, such as tetrahydrolipstatin
w@ ooosio817at / Xenical (r)), Triton WRI 339, RHC802BFT/US2005/007752

lipstatin, teasaponin, and diethylunbelliferyl
phosphat e, FL-386, WAY- 121898, Bay-N 3176,
val il actone, esteracin, ebelactone A ebelactone B,
and RHC 80267, and those disclosed in PCT publication

(39) Nofat WOt ¥8dbit@s dudd 28-thdRR € WONY853451, and the like;
4,598, 089, 4, 452, 813, 5,512,565, 5,391,571, 5,602,151,

(40) 4, fptyy agiddrangportey idglitorsind 4, 242, 453; (59) | pid

94 | 242,453, (59) 1)
) B e O ™ betul i ¢ e d

(42) bepalbiin antapehisthe | i ke and conpounds di sclosed in
W03/ 01 1267 (60) 3r (nmelanocortin 3 receptor)
(43) ag%ﬂ?&at@anSB}le’l\Erﬁ?c Hacknocortin 4 receptor)

4y Q9L Soandely: as CHI R86036 (Chiron), Me-10142,
“4) NE-Q181450, ang HS- 131 (Mel acure), and those discl osed

(45) i ngRaEngertiteucanmahaNesirysy009/ 64002, W00/ 74679,
W01/ 991752, .\W01/.25192, 1/ 528 1/ 74844,
(46) \\oBhreL HRFASON PP ot 3508 95§ %gg’f\@we@@tﬁ%é- WO 01787335,
05R%676. W002/ 059108, W002/ 059117, W02/ 06276,
W002/ 12166, 'W002/ 11715, W002/ 12178, W02/ 159009,
(47) WoORP386AucagycliRe pE8RR7) aywosts (68 38endip@d2/ 067869,

WO02/ 430 3/ Q6 , W003/ 007949, W003/ 009847,
(48) M@fﬁ@%@?ﬁ%gfﬂgﬁ%g, and WOD3/ 031410; (62) M:5r
(49) (ngjuam@doﬁd Anthgdre@gpt or) nodul ators, such as those

di scl osed in WOO7/ 19952, W00/ 15826, WO00/ 15790, US

(50) 208orrgiaspories MhNEESIR (nel ani n concentrating hor none
oR . ez ! . .
0 2SO PR BB GRS 0005, o
MKF063MES M- 1306 BRICR-42ABHR)L-691, 420aridslt-4 63,855 land Such as those
B O R RS W

YGRS B

(52) WOaR/Amah A0 Tgne\AB Blag3Ei%4, sudiDa8Thdse ¢iScloddiCad 3R86HAdally described in
§P N5 %6 3 033476,

(53) H3 (histamine H3) antagonist/inverse agonists, such as thioperamide, 3-(1H-imidazol-
4-yDpropyl N-(4-pentenyl)carbamate), clobenpropit, iodophenpropit, imoproxifan, GT2394
(Gliatech), and A331440, and those disclosed in PCT publication No. W002/15905 and O-
[3-(1H-imidazol-4-yl)propanoljcarbamates (Kiec-Kononowicz, K. et al., Pharmazie,
55:349-55 (2000)), piperidine-containing histamine H3-receptor antagonists (Lazewska, D.
et al., Pharmazie, 56:927-32 (2001), benzophenone derivatives and related compounds
(Sasse, A. et al., Arch. Pharm.(Weinheim) 334:45-52 (2001)), substituted N-
phenylcarbamates (Reidemeister, S. et al., Pharmazie, 55:83-6 (2000)), and proxifan
derivatives (Sasse, A. et al., J. Med. Chem.. 43:3335-43 (2000)) and histamine H3 receptor
modulators such as those disclosed in W003/024928 and W(003/024929;

(54) interleukin-6 (IL-6) and modulators thereof, as in WO03/057237, and the like;
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W03/ 033480 and Japanese Patent Application Nos. JP
13226269, and JP1437059; (66) nel anocortin agonists,
WG owh/0sw9Mel anotan |1 or those described i n WPOBUS2H09@®7752
and WO 00/ 74679; (67) Metform n (GLUCOPHAGE(r)); (68)
n3d uRS nodul ators such as those disclosed in
W003/ 029210, W03/ 047581, WO03/048137, W03/ 051315,
W003/ 051833, W03/ 053922, W03/ 059904, and the |ike;
(55) (GQrariBmeam ne reuptake inhibitors, such as
si butratm ne (Meridia(r)/Reductil éoﬁ) and s
(56) t Heptgbdenvamm ssh as dosp disalesedind ¢ SoRégNPH 5@5§ 52ﬁa§éﬁ% 523,

5 88 1 A RSB 00 K YT, o

961235 MOME 6334515,(W0)96KB 51 6 oWEPDGI2PSTT, MED 96£236EHONO 96/23519, and
i nhi bi tors, such as GW 320659, despiram ne, tal supram
WEH6/R324%ensi ne; (71) nomane herba; (72) non-sel ective

(57) :ﬁ%ﬁpg%d“ﬂd?f?%fe@#) ?{aﬁr i ne%ﬁ%ﬁ’g’ﬁc}bﬁ“ ERithRASE 2 RUGHE) 38d

am ne NPY "1 ant agoni sts,
resoibinast BetBIRRRPymaly Epﬂﬁ&dﬁagerBEBCBSM, LY-357897, CP-

(58) RID Do SUch s e B R T SR AR TG WR 1339,

Sbﬁg'p inSMQl Qddss IZ »an@di& ﬁﬂaﬁgﬁ)iferg?% 1825 $0,-38DWAY-
1785098, WO 01/ 8 and 01/ 895 4) NPY5

121896; Bpept3 196, v‘alﬂa)tomma mnsclylaoéth%a@belﬁstznemand RHC 80267,

RTC N T T T

4.Gbg 3648 48481 SFTIOEFA5,30Y537,/8602,131Y 4,306,544, 4,189,438, and
PD- 160170, SR- 120562A SR-120818A, JCF-104. and

42428532 and those conpounds disclosed in U S. Patent

59 DBl hid o BT By B v

b&iHnie adWi0b& 8, abd fiepida nnRabaipoudssdisdidied O BIBERI01 136@

(60) EPM%%P é;‘rega?rgocgrqgl 3Pr%-(|:-eptor) agonists;

(61)  Mc4r (melanocortin 4 receptor) agonists, such as CHIR86036 (Chiron), ME-10142,
ME-10145, and HS-131 (Melacure), and those disclosed in PCT publication Nos.
W099/64002, WO00/74679, WO01/991752, W001/25192, WO01/52880, WO01/74844,
W001/70708, WO01/70337, W001/91752, W002/059095, W002/059107,
W002/059108, W0O02/059117, WO02/06276, W002/12166, WO02/11715, WO02/12178,
W002/15909, WO02/38544, WO02/068387, W002/068388, W002/067869,
WO002/081430, WO03/06604, WO03/007949, WO03/009847, WO03/009850,
WO003/013509, and WO03/031410;

(62)  Mc5r (melanocortin 5 receptor) modulators, such as those disclosed in WO97/19952,
W000/15826, WO00/15790, US 20030092041,

(63) MCH2R (melanin concentrating hormone 2R) agonist/antagonists;

(64)  melanin concentrating hormone antagonists;
(65)  melanin-concentrating hormone 1 receptor (MCHR) antagonists, such as T-226296
(Takeda), SNP-7941 (Synaptic), and those disclosed W001/21169, WO01/82925,
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Publ i cati on Nos. WO97/19682, W097/20820, WDO7/20821,

W07/ 20822, WDO7/20823, WO8/ 27063, W00/ 107409,
wOR0SIeBS7 14, WOOO 185730, WO00/ 64880, WOOO0/ 68REIPS2005/007752

W000/ 69849, W001/09120, WO01/14376, W01/ 85714,

W001/ 85730, WO01/ 07409, WO01/ 02379, W01/ 23388,

W001/ 23389, WO01/44201, WO01/62737, W01/ 62738,

W001/ 09120, W02/ 20488, W02/ 22592, W02/ 48152,

WOOLRA8%H & OVLI021 S19] §I0602/YEXA3[ OABS769MORICIRAB4H947,
VD3 014083, W3/ 022849, W03/ 028726 and Nor man et
VEP02/§44 36 Y ORR@ HS0% 3V B8 3342 WQWHHA 799780 M40,

W@b@/@ﬁﬁﬁé%ﬁ)@%%@%@@#/ﬂ%&ﬁ? @86&&)W003/033é76,

3-nmet hoxynal trexoné, nal oxone, and nal trexone an
W0063/63 1 80cind Jephriese MR/ AALIioion(IN6s. TPNBX26269, and JP1437059;

ant agoni st.s, such as, SB-334867-A and those di.scl gse
(66) | nmp%WM? PRI SuRfpas 9ty gher ! ow%i?ré@gogw 99/64002 and
392, WO02/51232, WO02/51838, W02/ 089800,

J%39;
W002/ 090355, W03/ 023561, WO03/032991, and
(67) WONBHOBTBAGLYGOPHRPOEE®@phosphodi est erase) i nhibitors

i nclydi t limted to, th ' in:

(68) ( HRCTR D thogutadl® huch b gl oS P B BT B3 e PGl 7ss1,
WOe0y0431%F; Wa601/65153 53W 0351838 wob3/0989%22, 3#809439904, and the
2003; | KPEAPGE DASPEELNRY YASLRHYLNL VTRQRY (SEQ 1D

likey XXX)) and PYY agoni sts such as those disclosed in

591; ); [ razijne: (80, he ]
(69) \(/%%{'l%%’lglglg %% péﬂ&%rlglﬁglggrg,t sreﬁ?ﬁ F%ﬁilo%%trgﬁ%? (M%ﬁ%ﬂe@u&ﬁ@) and salts
e pdidcthestt hg®andBlisd?eded B) U9 Pakent Dos. 4, 1463680, 4,806,570, and

phyt ophar m conpound 57 (CP_644, 673&5 (84) ruvat e;
SaE2 13cand|U.Ss PusrioRbliesiendie 2007/ R340y, sk MGAIGH 968, and
W@@?,@ jotonin reuptake inhibitors, such as

dex en%f arani ne, fluoxetine, and those in U S. Patent

(70) NoNEGn&Ehin6Rined meindoainRiBi6A, suahds BGOD BLAGH3 ddspirafine, talsupram,
T 1ﬂ§l,'|'u| arik; hie;, Boulder CO; (88) thyroid hornone b
a’é%B Upusing ych as KB-261 1 (KaroBi oBVB), and those

(71) di 8&haaEHerby;

(72)  non-selective serotonin/norepinephrine transport inhibitors, such as sibutramine or
fenfluramine;

(73)  NPY 1 antagonists, such as BIBP3226, J-115814, BIBO 3304, LY-357897, CP-
671906, GI-264879A, and those disclosed in U.S. Pat. No. 6,001,836, and PCT Patent
Publication Nos. WO 96/14307, WO 01/23387, WO 99/51600, WO 01/85690, WO
01/85098, WO 01/85173, and WO 01/89528;

(74)  NPYS5 (neuropeptide Y Y5) antagonists, such as 152,804, GW-569180A, GW-
594884A, GW-587081X, GW-548118X, FR235208, FR226928, FR240662, FR252384,
1229U91, GI-264879A, CGP71683A, LY-377897, LY-366377, PD-160170, SR- 120562A,
SR-120819A, JCF-104, and H409/22 and those compounds disclosed in U.S. Patent Nos.
6,140,354, 6,191,160, 6,258,837, 6,313,298, 6,326,375, 6,329,395, 6,335,345, 6,337,332,
6,329,395, and 6,340,683, European Patent Nos. EP-01010691, and EP-01044970 and PCT
Publication Nos. W097/19682, W097/20820, W097/20821, W097/20822, W097/20823,
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W02/ 15845 and Japanese Patent Application No. JP
2000256190; (89) Topiramate (TOPMAX(r)); (90)

W e@smgT7dpti on factor nodul ators such as t hosePCT/US2005/007752
di scl osed in WO03/026576; (91) UCP-1 (uncoupling
rrotein-1), 2, or 3 activators, such as phytanic acid,
4-[(E) - 2-

(5,6,7,8-tetrahydro-5, 5, 8, 8-tetranet hyl - 2- napt hal enyl)

W92 7068 1W-O00] 1954091 W OB 1857 T4T MPBPO/1BETI0n BV @VUG64380, and

RS BTeR, AR SEL BR  woouss o,

o e o 1 bt

WENB/ATB8 85 O(BrAS1 36,1352/ 10888 JWONR/22892- WD2/ABN 2,00 §493/49648,

WO 0h YRR s oG olaas 00 AR, B B0y
W0IAB Ik el NVRSan & af 09, NA® CHld. 43 4588-27 72 @X0O0RCT
publ i cati onNos. W04/ 18161, W95/ 29159, W7/ 465586,

(75) \\GaBeio abtagonists, sweln 8¢ aalnsfne\(RBYEX® 3-mpthozyrsdigexpne, naloxone,
0141 1 3/,01627 6307, W003/ 024948,
%&WE@%@QW&%@%@?S@?@%&/ 3- hydr oxyst er oi d
(76) dg&ﬁﬁg%@g@ﬁgs, Sll;:]rl] ﬁfl%Eit-iﬂBtS%(Abandp I-ﬂﬁ&et _ dld)isoarsgd (OBCT publicaftion Nos.
- hydr oxy- | S- ne utyrate. Peptides a ni s
WOl GEBn VIO /0P 2 41 5: HBIAsE of Copla b WiBlososoo,
1 i timul ation
WO b eI b330 5 DORR0, Mhd B Gh 0T e |
77 i nMBET(IbImrS]plﬁxﬁﬁeshieﬁasﬁ;ﬁrﬂlibi‘lmrsk:)?mhlidh@tbu;bn?ttlhaitabyo thMe;disclosed herein;
ts that activate sol ubl e guanyl a I
(79) oxammie YonBar s B AR RO S5 6o L4 oy BaabI QL el 1.
h@égg%@m 5b63; Gk PERS GEHARPER] NIEY YRESTUSIR¢TIND, VTRQRY (SEQ ID

inati’on t'herapy w th a phosphodi esterase
NOWKIXKN)) and PPPRgonistskiutlo psthase disdioseddn NWQOI/AZO3M; t he
present invention are those conpounds which slow the
(79) deRtREMGIBATGF cyclic AMP (cAMP) and/or cyclic GWP
(80) ( ciMRlerf¥hel Nhi bi tion of the phosphodi esterases, which
can lead to a relative increase in the intracellular
(81) coplmsphatatramspodér iolabitorshd cGVP. Possi bl e PDE

inhibitors, wthj ap of the present invention
(82) ar&%?@?éﬁqr?e%@mlpgﬁggrg’ which are to be
(83) NUPRRsAENA oliES TIE@B 644678 sting of the PDE3

i nhi'bitors, the class consisting of the PDE4
(84) | npymbvater s and/ or the cl ass

(85)  SCD-1 (stearoyl-CoA desaturase-1) inhibitors;

(86)  serotonin reuptake inhibitors, such as dexfenfluramine, fluoxetine, and those in U.S.
Patent No. 6,365,633, and W001/27060, and WO01/162341;

(87)  T71 (Tularik; Inc.; Boulder CO);

(88)  thyroid hormone 3 agonists, such as KB-2611 (KaroBioBMS), and those disclosed in
W002/15845 and Japanese Patent Application No. JP 2000256190;

(89)  Topiramate (TOPIMAX®);,

(90)  transcription factor modulators such as those disclosed in WO03/026576;
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consi sting of the PDE5 inhibitors, in particular those
subst ances whi ch can be designated as m xed types of
weDE3Ng79Thi bitors or as m xed types of PDE3/ 4PGI/US2005/007752
inhibitors. By way of exanple, those PDE inhibitors
may be nentioned such as are described and/or clained
in thefoll ow ng patent applications and patents:
DE1470341, DE2108438, DE2123328, DE2305339, DE2305575,
(91) DEZ2BPSB@Rihcouphidd H286i8,1)DE 24 BIRESatofsE2uth bd bHiytahie 2456009 (F)-2-
DE2646469, DE2727481, DE2825048, DE2837161, 2845220,
(T R PBoI/drpp b T e ConaptslomyBs b RESP R IHES60R S64 (TTNPB),

SRR TR PRIy ALY, OIS

(92) EPBRlERBAGIreisRid 66pRr 3 ERDIBI $8ch SRINBATTZIAKEPD199127,

(BP0P0aB4 tkedihddos 15843 BRARTAB6BR ER344 g doc Bl BbA 30085,
BRTQ4OGIAS 94794 581 A B3 488§39273 BPOA3 ARk, Z&RR4 119895, N-5984
EP0482208, EP0490823,  EP0506194, EP0511865, EP0527117,

(RS2 E988n), EPOE 323089 LilER0sid 18 891 1920 68d thipse diEclosg5n 15 Patent

NBELSREE TR AERSSRNSEE, ISR Y g

WS 7186l wIEE80EARd WE98AE20531, W0RS 4391 SVOWER 28024,
W00319068, W00319720, W09319747, W09319749, \W09319751,

WEOR0 56113, WREMO236, WRNSAU6203, WR0SH24%% WORD A2 S5nd
\mﬁé ., WD0425437, WDPR427947, WRP500516, WIPO501980,
> W09504045, WDP504046, WXP505386, WXP508534,

(93) WBD98%23 steYil FeDGRdgen ¥ b GEATrs {B0HEINEpmd W09514667,
W00514680, WXP514681, WP517392, WPO517399, WDPB519362,

(94) \WoBdhydrxy-C-pethsatgate. wo527692, W0528926, W9535281,
WO535282, WP600218, WP601825, WP602541, WP611917,
DE3142982, DEl 116676, DE2162096, EP0293063,

PeptifidR04a 3o sts bPG%d 2238 on ERETBIIAABG tredEPBHGIIDDEsity can be administered as

US6, 331, 543, US200500 [ di ng those di scl osed
a cothegayoiith plestrostigy 4“%%(1%%@6‘%8}13% - 37-39, 85-0545 and
557-577) and W0307124, EP0163965, EP0393500,

EP0510562, EP0553174, W09501338 and W09603399. PDE5
The peptiddsi and agonikiis ofi theagvdngiomean bonsed ib gombipatdn treppivath agents that

. - RA- 69, SCH 51866, KT-734 I
stiv, S i Cafash o el dise iRl 508 qgoraaong,
sildenafil (Viagra(r)). PDE4 inhibitors which may be

mentioned by way of _ . o _
The peptides and agonists of the invention can be used in combination therapy with a

phosphodiesterase inhibitor. PDE inhibitors within the meaning of the present invention are
those compounds which slow the degradation of cyclic AMP (cAMP) and/or cyclic GMP
(cGMP) by inhibition of the phosphodiesterases, which can lead to a relative increase in the
intracellular concentration of cAMP and cGMP. Possible PDE inhibitors within the meaning of
the present invention are primarily those substances which are to be numbered among the class
consisting of the PDE3 inhibitors, the class consisting of the PDE4 inhibitors and/or the class
consisting of the PDES inhibitors, in particular those substances which can be designated as
mixed types of PDE3/4 inhibitors or as mixed types of PDE3/4/5 inhibitors. By way of

example, those PDE inhibitors may be mentioned such as are described and/or claimed in the
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exanpl e are RO 20-1724, MEM 1414 (R1533/ R1500;

Phar maci a Roche), DENBUFYLLI NE, ROLI PRAM OXAGRELATE,
WOLMRASIZONE, Y-590, DH 6471, SKF-94120, MOTARIZOMERNS/007752

LI XAZI NONE, | NDOLI DAN, CLPRI NONE5ATI ZORANMBKS- 506- G,

D1PAMFYLLI NE, BMY-43351, ATIZORAM ARCFYLLI NE,

FI LAM NAST, PDB-093, UCB-29646, CDP-840, SKF-107806,

Pl CLAM LAST, RS-17597, RS-25344-000, SB-207499,

fouovﬁhggaigﬁt&éiﬁhca‘iﬁngm dtentSHR1HDEZ] @12)31@@03132123328 DE2305339,
2066, SB-212179, GW 3600, CDP- 840, MOPI DAMOL
DE23ASERBIEZBES 841t DHSH02898, DRI IOREDERH MARENDEARD 9090, DE2646469,

DE27%J(Z§S§%§9§%Q S opy%’%} E)%zs%szczx(l)C PE3S47621, DE2934747, DE3021792,

DE3OGBT661EB30EMBXXEPGO(IH® 2R00(RBES, BRI b73% EP0060%2HS, BRYO 715436,
mentioned b of exarrpl e are SULMAZOLE, AMP| ngg@ms

EP0029 13RO 138! 7.8 POESGB% RERD 3P AEEDAN 3 2P

EPOl%?fA%WI gg\%}g%gg@'glﬁ\ﬁ%ﬁzg%g%zﬁ%@gw RDEMIS72014,

EP02NERA73BB03 (0326 J0P) 3 3 RER G, APREHE S S NEP(3R22 S2AHR03A6B38, HRE426180,

P04 H 2R 556 oL DB g by Sk gt S epsgb e ERBS Fusss,

EPO5 FEPI&INEY. Hibgelh &65IHN06 %39196@&5414\%‘6@&%51)0685479
686398, SDZ-1SQ 844, ORG 20241, EMD- 546

Jpgzze@mammaz MEQ}OW&QJJSnHabND@r‘b%Mludé"r’l %31, w09117991

WS b BT SRS L AL s, wossons

WO93?§015%W@93(19%!@ W@9819747ZW93'19$49 (v?@%wsnsecwh%)zssn
Met hods of Treatment A nunb of disorders

WOOH BB QA B WEOP S LIS oV Bt 1 3V QRS a3,
I
woosB R RGNS o, WeSal A WNESTAE WWEBSOARS, ARShs04045,

WO9t§?15 j%eW(?mtSi@ WtVOQBOMMJWS@Dm \7(25095@96;2@@}[0%09836
er ap or e reat nent or revention o n
WOSRMAT TEOTAIAES0. 00 S M Wl T8 el oacRiRRI DI G
W09‘§‘zi%h0”ﬁ}(5 3408%] G\N@)@BE*]@%M@%&) d@‘Wb@%ﬂ%ﬁ! WiBkss2,
rannatrluretfc or Ctype
WO966®ZlI8WW:ﬂ)96I)18Eﬁth@)5025i11dW@9ﬂlll 91 7, E3AA298%h DX 1t1d 66 T,

o2 B3 ST oA, AT, G20 BBy pssaatsn
Uszcg)%@(b{]iéé :r %&gltug?ﬁ tﬁﬁéé cﬁéHiosgég Ii“ﬂafogﬁatfbg\?JXIggdhdeiaga\ﬁtﬁiﬁag 22'382 85-0545
and 56§éd7) :md WO09307124, EP0163965 EP0393500, EP0510562, EP0553174,
W09501338 and W09603399. PDES5 inhibitors which may be mentioned by way of example
are RX-RA-69, SCH-51866, KT-734, vesnarinone, zaprinast, SKF-96231, ER-21355, BF/GP-
385, NM-702 and sildenafil (Viagra®). PDE4 inhibitors which may be mentioned by way of
example are RO-20-1724, MEM 1414 (R1533/R1500; Pharmacia Roche), DENBUFYLLINE,
ROLIPRAM, OXAGRELATE, NITRAQUAZONE, Y-590, DH-6471, SKF-94120,
MOTAPIZONE, LIXAZINONE, INDOLIDAN, OLPRINONE, ATIZORAM, KS-506-G,
DIPAMFYLLINE, BMY-43351, ATIZORAM, AROFYLLINE, FILAMINAST, PDB-093,
UCB-29646, CDP-840, SKF-107806, PICLAMILAST, RS-17597, RS-25344-000, SB-207499,

TIBENELAST, SB-210667, SB-211572, SB-211600, SB-212066, SB-212179, GW-3600,
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conbination with one or nore agents for treatnment of
BPH, for exanple, a 5-al pha reductase inhibitor (e.g.,
w0 2evawsEeT de) or an al pha adrenergi c inhi bitorPCEUS2005/007752
doxazosi ne). The peptides and agonists of the invention
can be used alone or in conbination therapy for the
treatnent, prevention or reduction of visceral pain
associated with a gastrointestinal disorder or pain
CDP«%&G MKBIIBAM@LhANmMMElLM,SIB[EHLASTh Al\ﬂéMG)NEsPMGBENDAN

RN N TN R LT -
i et S e

SULMAZIIL B AMPIZONE] CI-0$T AVEDE] CoRRISLZER AN PIRIOXIMONE,

v 20880 RE s PoaSialieoh Ay, REREENBI e AR ESsiprosess, spz-

MKSLAB! S4610L85, EORIAT AR MERD -5 509 EMIDisH 638, NSP-306, NSP-307,
endonetrial’, breast, prostate and col on cancer,

REVIZ&IN@@JNM&QZS me@zssacandwmmw EPHERIMONE and MILRINONE.

L e

TREQUNISHN, IOZEEGJE‘@@M A 2R 1bANVER TS, PR6H6B9RSIZ-ISOBAASORG-20241, EMD-
sudden deat h, stroke, %ﬂ‘:}%@f“ c ovari an di sease, !

54622 ol TSP EIN GREVE, Otfies fiters inpluggsdlowmiest, pentoxifylline,
PR f
L N e

specifia) hol ogl cal conditions show ng reduced netabolic
activity or a decrease in resting energy expenditure
as a percentage of total fat-free mass, e.g., children
wi th acute | ynphoblastic | eukem a. The agents of the
MethbdV &t bahegBY be used to reduce or control body weight
(or fat) or to prevent and/or treat obesity or other
appetite related disorders related to the excess
A numbersafidpsordsms wight be treated Matﬂnc(l}cfﬁmbcmtmeagoaﬁpseqndzagngs that increase

h t b dt dul at I d
oGMP IRl ine P DR S TRtniSE o g iR bas g+ a

utilization) or reduce (or suppress) appetite (e.qg.
via inducing satiety). Further exanples_ of
The R@D’@@ffsta}ad repste of Hiedarentios car be need alaieios insgavabigation thempy for the
treatméhq\gp 1ae§/e }/orllldd'f%gﬁ%e?épvé Héc'aw f UIrCe %u%ltl Qé‘e%‘?s %erf)% "B0¥in combination
SexuaP repro Ive dys unct 1on,

with hatfiefetic lpbﬂjtides tby@ pgﬁamutﬁﬁretm p@g&idesbraﬁmakmursw pepride dr C-type
femal es,  gastrointestjnal notility disorders, such as

nam%mqpyldﬁ)e P S{uaticy 9521 hihiion 9 RRgI0FRTR CONVERIGRNZRDEY v
di sorders, such as obesity-hypoventil ati on syndrone
(Pickmﬁckian syndrone), cardi ovascul ar di sorders,

The peptidasramdtagorists sfithe iawntips tembeusedfalaneorin comtahatidnetherapy for the

vascul ature, terioscler SI S, ol.est erol em .
treatepsy QF SV of bepisherostale yasmlﬁsy%éﬁ’?ﬁi §a@éage&rss¢@a§>§,used in

comb@Pition vARLorde! AME¥e agents for treatment of BPH, for example, a 5-alpha reductase

inhibitor (e.g., finasteride) or an alpha adrenergic inhibitor (e.g., doxazosine).

- 100 -



10

16

20

25

cancer. The agents of the present invention are also
useful for reducing the risk of secondary outcones of
wWo@b@siogx97 such as reducing the risk of |eft vePtT/US20H007752
hypertrophy. The peptides and agoni sts of the invention
can be used alone or in conbination therapy for the
treatnent or prevention of gastrointestinal related
di sorders including: chronic intestina
The pBREIE anOBEINIHCHT BB iVeRiibrV e e 1BED dro@ae) in @albdmdtion therapy for the
pseudoobstructi on, Crohn's disease, epsi a
treatnqent PraYGRHRR Wﬁdmtmaxf vipperpbprin aSSQPIaF?Qﬁ’UE g gastrointestinal disorder or
d stric reflux, functional bowel
pmnz%%%%@%@%ﬁﬂ ?ﬁg%% gastrointestinal di sorders,
functional heartburn gastroesophageal reflux disease

{ est | tilit d
The p@%{gieﬁ a%ggg{iég I Ethg ?mqlegg%ga% llgz I.I&Sé @ﬁ)lgg g{: ggqro%bmatlon therapy for the .

treat Pglr rE@éﬁtﬁ'oﬁ o@%lg%ﬁnyeﬁ{eﬂ'?ﬁﬁréers Leé'l(#é%?@fhm BeWedociated with,

irrita bowel syndro _ )
causeg by,t orcrpmliaﬂrmm @bedinis ExamplesibDaheaity-valated Hispiders iiplgde overeating

and B SR B o et FRV S G2k B g
resmtzflfc@ rﬁ}@fl}éﬁ@ﬁ?&@ Phygelisidénied erdofRirfhetredse | pRéstAig af DcslamBgRer,
tract” ' stemming fromi rrpact or sur gl cal

osteoartitrélsy@bﬂmlg‘rmve stemp apops, ichelslithrngisagallvianes, hoprt disgase, abnormal heart

i nve an be used a
rhythlpaa cg I&ﬁ{]@lagt myo%qggi 11}1%&16&?%1 conr%st(f rﬁ) 3‘%1'16}9 dct Seagpﬂeart
dlseas%s siRide tefdh VttoRe, HobRiBtid dvakivn dfse@efeasﬂaﬁlopnaryﬂi@m@a the Prader-Willi
act. For exarrpl e, di abeti c neuropat a?[y anorexi a

Syndxi@mevB@&hclaﬁ ayslEoinerGhFiefisiont wbiecghimal yaramd shashtintyep, Turner's
syndr??ﬁ]e 9t b ﬁ@?@%a’l kééﬂho&%\gﬁlg ?dﬁé&ﬁ nfdtatlolie %Etmtr?f or a decrease

10w ng erventr on or I nstance
in resﬁﬁg tihdrgy m;&mbﬁﬁm b b pbrogatage oftotdl &sifize rildvs, g pttiibies witld acute
oni sts _of .t he |nventu%g can be adm ni stered, al one
{

Iymphaplast ik ERIGn ThR AP B [HERAR B4Y HE BRSHP BdCe BF ghnirol body
Welglg ?ea!lebféagi 2 re%r?t%%{' tBRPEL cﬁ%tﬂ@r&ﬁp&it@?&ﬁt@@ di(s@rdGrs related to the

stropathy). The peptides and agoni sts of
excesb bensiumpdann iof ﬁ)otdaethhm)l asédthat appetiningisnbstanebs. Bl agents may be used

o BB s B0 B S SBLR Bin) r ot o
supprB&} }%ﬂé’ﬁrtcn e. é’%’i BAaEE stictl) S ERMh& ek ampled F B&Rity-related disorders are

cons ation, indigestion or related synptons. The
metahméptsymhsn@ndsmma@y@ﬂrmnﬁexa ingdin tepistapegsypdrogase gexual and

or. i n. conbi nat. i ra rey
reprof 35 Bl BB OB AP b B0 ARl n et
gastrélhRB@1al fotifiROdiSoxidars/wich @8 abeshiytrelaied gagedtsptay el iréflux, respiratory
achal asia, anal fissure, irritable bowel syndrone,
disordaxs, sueh arabepiehiRaysatiation sxmdrone (Rislswiekian Smome) cardiovascular

d1sor?e%sc' tlﬁf%l%?ﬁéﬂ 0aln éjsas dfic d{'rl?ﬁmﬁfa’%h (3? E\% AR SheioRLlerosis,
nventi ol can b used to preven or treéat

hypercholissteioddnhia)hyper@icaemia, lower back pain, gallbladder disease, gout, and kidney

cancer. The agents of the present invention are also useful for reducing the risk of secondary

outcomes of obesity, such as reducing the risk of left ventricular hypertrophy.
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consti pation associated wth use of a therapeutic

agent; constipation associated with a neuropathic,
woreaoalogii7dt or endocri ne di sorder (including auP@rU81005/007752

neur opat hy, Chagas di sease, cystic fibrosis, diabetes

mel litus, H rschsprung di sease, hyperthyroidism

hypocal caem a, hypot hyr oi di sm Mul tiple Sclerosis,

neur of i bromat osi s, Parkinson's di sease, and spi nal

The pépﬁ@klseﬁad @pshists Dﬂﬂie-lﬁ%rﬁbﬁ ahn BONSiallsifei @ combination therapy for the
(post operative il eus const ng?atl on associated with a

treatrpeps OF BieNeEm of gRstaisiesting related diserdsrsaneludiagi ghapnis intestinal
ps&m{of (lj%frf.l&t?(ﬂl 1%%t R/H@t W2, Roriit yguh&c?ﬂgﬁ&lo C{%hn s disease,

consti pati pation as ocCl a use of

dyspepssal (gﬁhldmg:ifuugmr(aiadﬁpep@a o1t shruludv d eghepgins Hugkhb gHS)nc reflux,
consti patjon assocjated wwth the use of other agents

funct{ogalgbo fl}nglﬁg ﬁglg‘ﬁ]gp@]&astrgﬁfep@%\gl@p% §unct10na1 heartburn,
gastr@éggb %?éﬁﬁp%éeaﬁ@g@r mﬁg@?lg’%?@%f%Q%&ggg%sa a%zro oparesis (¢.g.

idopatigo gaﬁrtopamf;ls), hgpartroghit ipgloricatenbss dﬁﬁmlmtdry bawel d1sease irritable

ecreased_i.nt esti nal sl ow di gest.ji.on or..slo .
bowel FGHERRE HRSLy R GoP T g 5H L IV GBS | echeige and agonists
of thé/B9éhtiod caf bt ¥R A&% &in 'E&h&rﬁﬁ@iﬁ’&ﬁf%y% phtERt él?f’fé}ﬁfg' ¥ or

pai n, constipation), GERD (acid reflix into the

suscepgb]p Hm@dj disor mmug & darhagerte el traai steninping|from impact or surgical

1nter\be¥1§§1% pﬁlée pegglfi A Ogl[s{seit’lt %ﬁ f%)gl?cag §T6%¢ag§ne or in combination

theraﬂy fafatients athescor Bﬁﬁaxﬁﬁg farflculdh @ se! dseiRtateNWith GYPorHdtslity or

the i nvention can be used to i ncrease intesti nal
staswﬂﬁtﬂilq @} vaCé rﬁprteesarﬁp@v@ﬁbetwnmpat%mor@@%n%psm aied aohigrhydria are

frequglﬁﬁggagccl) ??g%gés%ﬁ] f@%&tﬁ@g@r 1 tt'gg | na aétafx (%\Jv surglcal

intervasation, et metencboeaﬁ tepdt inosubstamthl ghsidc stasik. u?ﬂbé;peﬁildas/adi agomsts of
oral cecal transit tinme, irregular Taxation, and other
the 14V@%ﬂé@ﬂ@5§é@&lﬁ@@é@#% Or AR EQTRPINYLIQH @F@HE {9 pitents susceptible to or

having G HEodior RRREhLOHn BB (OB, fitbof RARMKARE TRt Res and
agonitsfstoé thedureerition chn ba needcdorst drpa tombinatidn thermyso pEyeﬂIand,(or treat GI
t hat can ot. be excreted. .The subjects affec
dlsorﬁvs g*@ﬁ%qt?rbza? ¥R %ﬂstg)a@tcf aﬁvﬁﬁe»s‘iomapg».hﬁﬂ@% ROt p&ﬂ&ﬁha@ Z‘lscomfort
d1arr1{e°af E@Qﬁﬁtﬂéntlﬁdigéé%ﬁ)trﬂ dﬁeltafé@rs%}ﬁo%{kd/ﬂfe %Q&!s 28k G185 of the
The péptides and agoni sts of the invenfion

t herap
invengian cmegmwd alame or recambiaatierthenapy po prewent iandonfreat §Hacksorders

sorl B SRRSE R5nBE L5t HortB 2504, Pl o i, aatsi, ana
fissufe! @afabRMowef synafdiie, eftedinal peealiodmiradions sd@ddaamact al
cancer, intestinal polyps, gastrointestinal tract

gastr@aﬁ:@t@}aldargpgf cancer, cancer or pre-cancerous grow hs
or netastatic

The peptides and agonists of the invention can be used to prevent and/or treat constipation (e.g.
constipation associated with use of a therapeutic agent; constipation associated with a
neuropathic, metabolic or endocrine disorder (including autonomic neuropathy, Chagas disease,
cystic fibrosis, diabetes mellitus, Hirschsprung disease, hyperthyroidism, hypocalcaemia,

hypothyroidism, Multiple Sclerosis, neurofibromatosis, Parkinson’s disease, and spinal cord

-102 -



10

15

20

25

30

growt hs of epithelial cells, polyps, breast,
colorectal, lung, ovarian, pancreatic, prostatic,

w0 2wakg778t omach, bl adder, |iver, esophageal anBCT/US2005/007752
testicul ar carcinoma, carcinoma (e.g., basal cell
basosquanous, Brown-Pearce, ductal carcinoma, Ehrlich
tunor, Krebs, Merkel cell, small or non-small cell
| ung, oat cell, papillary, bronchiolar, squanous cell,

lesiortsl;aiosi-4uirgioall coﬁﬁiﬂahoﬁ Wistopedative HK@)} @nét@p@wn aBociatdd,with a
T-cell, HTLV,acute or chronic |ynphocytic, mast cell

gastrqipesiEnal ﬂlsomegtld@pglh@rmnstmagpn Gepetensilonsppajion,or §10W transit

cons 8 R RO TSRO, i

constipdEon) taristipmtionaadsnidtyhpithnies usertlotiel agdntn(e, g. antlhypertenswes
oker at gna, angi ol hoi d hyperpl asj a
antlccgggisagté*ﬁqtlidgpregsgptgf%g%pn%ngg&s @)ég antgp%pmg\g@ g}egacolon and chronic
constBaH , branchioni a, malignant carcinoid syndroneg,
arci'noi d heart di sease, carcinosarcoma, cementonm,
choI angi oma, chol est eat oma, chondrosar consa,
| ast.oma,. .chondr.osarc

The p&p’%l oadr oﬁgggrﬂ@t? 8‘{:[1316 11&‘ﬁ:[ngﬂla cy} ﬁ%useg;:;? &ﬁ%lﬂgaﬁfgase 1ntest1na motility,

slow Qig%tﬁgﬁﬁ%fcﬁ\‘ §bRAPRemptyiled ABRYEPIdSmH AS SISO Bhfbe used to relieve one
phyl | odes, dysgenni noma, ependynoma, Ew ng sarconm,

or mdrg bympmmsqu EBﬁﬁdp@tmgapalg; gmstmeémn) tQIERIP (acid reflux into 'the

esop}%g}lé'% @Q?@%ﬁég%gt%ﬁ ggtgl.ll %]Lréggga ’ys f? Ogggggpargsrlsa@l%usegavomltmg,

bloating @1 ged QAtEL RIpLYAD), anb @FFRA gis@f@rs Mot Herdier | cyt oma,
hemangi osarconma, hepatoma, islet cell tunor, Kaposi
sarcomm, |eionyomm, |eionyosarcons, Ieukosarcona
I I '
The H'B@M@%s%nﬁ %gl)mgty g?{}"e nlﬁeﬁ HRB%AS g‘?g%ﬁég ﬂ{nzge s% ?{R%Hﬂ@?%ﬁtg?cy and to
prevenemdion tesan gastremmhylrmnmtﬂm smhethbyr cnmitione sdtihe fordasetive or stool
nyopbl ast oa Xoma,. nyxosaJ Cong,

softe%mqrp@n@qﬁo%g};%@m Ep?%g]ﬁ’gglgéﬁgonshpatlon and also includes
delay@&E Hfa‘? gpdai H%Sﬁtq{}ﬁe 1H@g¥ﬂﬁf'ﬁa§£ﬁ)d'fpan&]§ﬂ5@f){ ﬁé@é@fr@ﬂ:@%hnal motility

ost eonmd, OSteosarcofm, papi
dlsfumamagadgdmg mapacpan dgpagiiomisa condition (wimfef a largepfnm alf dryg hard stool

sovophgBIBTIOTR, HabomySeat cors Sert ObL cel b LA e s

cannoMbe R el ?hélﬁl‘bfec&eﬁfé%d Wy sBh@fatién of gam{)irﬁéstlﬁﬁ%nnﬁﬁl1lty can be
transfornmed. The peptides and agoni sts

refradtonygnddxative tharapy and/etistbolrsoftigrertthesapyrent or pr evention
of : Fam lial Adenomatous Pol yposis (FAP) (autosonal
dom nant syndromne) that precedes col on cancer,

The ppti@sh dndragoiee POtHERRFInEiof 0hObEaied | fothB ﬁeatn(eﬂt\lﬁi%vermd of

I nherited autosomal dom nant syndrone.
cancer, pre-cancerous growths, or metastatic growths. For example, they can be used for the

prevention or treatment of: colorectal/local metastasized colorectal cancer, intestinal polyps,
gastrointestinal tract cancer, lung cancer, cancer or pre-cancerous growths or metastatic
growths of epithelial cells, polyps, breast, colorectal, lung, ovarian, pancreatic, prostatic, renal,
stomach, bladder, liver, esophageal and testicular carcinoma, carcinoma (e.g., basal cell,
basosquamous, Brown-Pearce, ductal carcinoma, Ehrlich tumor, Krebs, Merkel cell, small or

non-small cell lung, oat cell, papillary, bronchiolar, squamous cell, transitional cell, (Walker),
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For treatnment or prevention of cancer, pre-cancerous
grow hs and netastatic growths, the peptides and
wW@owniog17e7 of the invention can be used i n conbPCEHUSING/007752
therapy with radiati on or chenotherapeutic agents, an
i nhi bitor of a cGW-dependent phosphodi esterase or a
sel ective cycl ooxygenase-2 inhibitor. A nunber of
sel ective cycl ooxygenase-2 inhibitors are described in
leukebS2 ()d. 0B 24858 cell) I L. WPakute N8 chion3PmpB&cytid), Hast BaIl mPoid),
5,344,991, U. S Pat. No. 5,393,790, U S. Pat.
hlstlogyt@gzp; llrpgocy{g)s@, I—bggkmﬁ(ﬂlse@sq; mn@i;glgk{l} s§yrqpapma,|\]gasmacytoma

e ochBgbis AR R0 3 -cnf it SR ol Ao,

amel 84t @A R 2in g\ieinzal A8 8o Wi bl DR iplasiDv il /ed 6 3Fhili)Er]lerosing
94/ 20480, and 94/ 26731, .the dlsclosureg of . whi ch
angionde a%p@a’gps:isn@\éﬁﬁgllaalgrégc%@l?,ép digagpicarcinold syndrome, carcinoid heart

dlseagﬂﬁlﬁlﬁgggkoﬁﬁ ] &E‘I&éﬁﬂ‘?&s Ulllcfl%fgg(g?g? Q:‘ﬁof?—:@%égtoﬁlas 81(91 Rarcoma,

éscr as inhibitors o ooxygenase- 2.
choncﬂreblastdﬁm chohdagercbsiaschofddnivg chm&mna,onamwhabwmaj chrondrorna,

R CRTE b R R Y N T
ep endﬁﬁt&rﬁé tH¥in @ kare SRR 6/ SMro RROSRA) Qfn® SEIEFRARS, gﬁoneuroma

sel ective cyclooxygenase 2 inhibi'tor for treafnent of
ghobtas@m, Elohiaagioma, granulopbeqlbiugor,Gyohandrebldstemashamartoma,

hemaﬁgwg?cgo&%i{opgao hsrﬁl%rh%%m? Slgemagglonpe hy% %1# Sgemgrp sai;lco%ia hepatoma,
islet EIRMoS IKep@SiEarcolal REdrhyuiha, libmassaiont) ffukbsLE@h€ S eydig cell
coel i ac_di sease, proctitis, eosnophlllc

tumog dipprgelpasaicoms, lymphaegigmadysphagomyoras, lymphangiesetseya,
medugfgﬁ ﬁfa mg;{ﬂglo%%miﬂeggﬁzhgﬂﬁgﬁgﬁgéo% ﬁlin.rﬁfnat Hl@sdtﬂé‘[{%ﬁ{ MYoblastoma,

e use one - or hat'i on era

myorhé, @AfoseItbmal mykenehixanaedbmgasiritennhesib, rteaatomar aetiroblastoma,

i nf] apmati on & .g. inflammation associ at ed with a
neur‘{?ﬂ&h? W1 BSYTPHBTORS 8618 TOMINStS, BEGHIRIEE; QFtAOmEy gRlposarcoma,
pilB Bt gy Bl pRAbaR kAl R Sy,
rhabchun@xoemtoma,sidrtah-aeﬁltmne]d teuiatsma,dhhecsa, celldnmex angh bther dﬂseases in which

a etes [ 1itus, rglycem obesity, disorders
cells g% g‘;’ Wl?ﬁ%lcdﬁl%méﬁﬁ&ﬁ@&%ﬁaﬂ%am@gse gr el ectrol yte

transport and insulin secretion in cells, or endocrine
di sorders. They can be also used in insulin resistance
The poptidesrad taganidtspd ghe-iguention ghn bedseddir ih@éltea@unn@ er preventlon of:

Fan AT ol AR B RROBA 5B F RGP IR ks coon

cancé}nlﬁﬂrétfltai Réipobposi RaloYech] datc@s FINRC Q) Yand ehigdrell autosomal dominant
dlsorders i ncludi ng, inhalation, ventilation and

syndigineys secreti on di sorders,

For treatment or prevention of cancer, pre-cancerous growths and metastatic growths, the
peptides and agonists of the invention can be used in combination therapy with radiation or
chemotherapeutic agents, an inhibitor of a cGMP-dependent phosphodiesterase or a selective
cyclooxygenase-2 inhibitor. A number of selective cyclooxygenase-2 inhibitors are described
in US20010024664, U.S. Pat. No. 5,380,738, U.S. Pat. No. 5,344,991, U.S. Pat. No. 5,393,790,
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pul monary hypertension, chronic obstruction of vessels
and airways, and irreversible obstructions of vessels
w@pwshserhi . One may admi ni ster an agent of tP@I/US2005/007752

invention for treating bronchospasm for inducing
bronchodi | ation, for treating chronic obstructive
pul nonary di sease (including chronic bronchitis with
normal airflow), for treating asthma (including

U.S. PR Schuad, 128 hSBpati NbI§, 454,995 8. $1rimt. N 15,3 195368, RED0OR1862369, WO

chronic or inveterate asthma (e.q. |
96/06%i05 V) SO RGBS, TV S BHSB hoNeny | A PG hiaSats SRoR 5316, WO
L] . i L |
o158, SR SES AL ] P dedgaebitan wo swasrs, o
disclo®¥& sTivatch nd herth asbiporatedingrefaender ¢Byrang-I-fi]pdnzeesulfonamides
aiﬁi@ncl udi ng acute-, .allergic, hat ropzrcﬂ c rhinitis or
have agsarbsgn éeﬁcﬂP‘?ﬂ 35 1_§h’_%’§9¥§r9f&¥_clf’ﬂ¥5_fﬁe{"i‘s§' aseosa,
The peEXiBSJ %rfdoagﬁh&tsré%'tﬁl% fabSntidnttal bk uSe i 88tRent dtipRévdenfion of
I'cca), Initis medi camentosa, menbranous rhinitis
inflamfiatioh U Thing tleyeapbassed dlbme oronsombihapere witbraaiphibieref cGMP-
rhinitis), scrofulous rhinitis erennial.alleraqj y
depengat A B0ciedacans e P vyePst g R of behdhen of organ
inflandEHRASHBT RAY. GrEMPE HisBid, VIBGaRS &litik)) iasthinaSiephditis, hepatitis,
peptides of "the invention may al so be useful in the
pancrdatitistbrenvhitisf cystip fibyasisdisshemis homg! diseases, éntestingki ti s.

) The, peptides of..the invent] 1180 . :
inflan B LS P SO HEP R e o RS Bastoeytosis, and
other RYLARRATY d¥BERERN MR peptit ey unsipbnias ofthe inesitioh chn dbenised alone or
pneunoni a, traumatic injury, aspiration or, inhala%fon .
in conphijiatiop, therapy rthe frpaimentonmeventiag of gastigpysstinal tract inflammation
daf | anmat | . ae | . Jo I : k i
(e infirae: Sifed bR HaRoin Rl (SRR AMEHIRA bR8ntecton, o
anoth&  diddr@s%®, post-cardiac surgery, acute pul nonary
hypertensi on, persistent pul nonary hypertension of the
newborn, perinatal aspiration syndrone, hyaline

The pE@ﬁRE ME a S885Ehe ARMAGoPUI RO Yuskd (PRIRR 8FPRIE®Thsulin-related

raprnprotam ne reactions, sepsis, status asthmaticus )

disordeFs, fotpsinglef Iniidbetts mellitsroperglycenimn okesly, diserderstesociated with
. forms of reversi bl ul nonary v.asqconstr.i cti on. .
disturiep RcBlyScst Sbr SOy B By g ‘S5 ey Uy L Fl Gfidosrine
disordely.! bh 88 aRE ubd¥ein!iHRGinirBGdthithe R atnhdi$ Bn@PSEBSIngicalland non-post

wth the mgration into the lung of nonresident cel
surgetyyresasannlinsiilingesponsivenesbus | eucocyt e subcl asses. Al so

included in the respiratory disorders contenpl at ed

are: bul I ous disease, cough, chronic cough associ ated
The péhtidesiafd hasmas bOhe Mvenflds OB Wsed foipreecht and/onayat pulmonary and

~constriction, pigeon fancier's disease, eosinophilic..
respirbtooyosfhited disordetshimatuidingo inbalafiph, ventlafpw ARG IBE ERefetipy disorders,

W th ai rway obstruct : ' tF LV i bl
b e e R T
obstrioRE bf wesbalghd Bbhehi g Ofie may administer an agent of the invention for treating

—

bronchospasm, for inducing bronchodilation, for treating chronic obstructive pulmonary
disease (including chronic bronchitis with normal airflow), for treating asthma (including
bronchial asthma, intrinsic asthma, extrinsic asthma, chronic or inveterate asthma (e.g. late

asthma and airways hyper-responsiveness), dust-induced asthma, allergen-induced asthma,

- 105 -



10

15

20

25

30

eye diseases (including allergic conjunctivitis,
vernal conjunctivitis, vernal keratoconjunctivitis,
w@eesgsamt papillary conjunctivitis), idiopathPCT/US2005/007752

pul monary fibrosis, cystic fibrosis, diffuse pan

bronchiolitis and ot her di seases which are

characterized by inflanmation of the |ung and/or

excess nucosal secretion. O her physiological events
viral-wducéd astieme, @olditgheddedthing, pellniceviadhad asthigainddxercise-induced

contraqlled . include platelet activation in the lung

asthmay), ppgh for treating fRits (ipclydiss ases-, eilengie hatrenkicnHs Pre@wpmc rhinitis
r I ugG I
(such C?Q é‘félggtgscﬁ% otﬁ%)eﬂyptéﬂt%fﬁi%l Igling% mlﬁ§ Bhﬁ%&#éi?hlh#tgbs‘légw Ghinitis
medlmndnh*.cBaamsmbfmthwhtm(mdsl&mﬁgt:mufbow tﬁlbﬁnbm@a,ndqxseﬁohmmbranous
. .autoi ne condi ti ons chroni ¢, obstru pu nar

fhlmtb“bl’ssé’é‘ﬁﬂ’(‘ﬁ@iiﬁ)“@&?&?@ﬁi aflerginbpdfis |S%aseae9%§ylnltk§ml}6 dgng rhinitis

nervo%él QS V) ardd RsOnbtoy Pﬁlﬂmsg ﬁé§ dthi }hv'eh‘t'ﬂ&l | may also be useful
di seases, " hypersensitivitypneunonitis, idiopath

in the treagmentiotf ideyr e)mﬂawasmalrmi, chnarsa Blnumtlge’ﬁhep pﬂpudnsa@fafhe lnventlon may

ol SIS nd t'ti a. Th e and agoni sts
atso sk B irk e AR/R! i SirBfreSinalt ol b e SR HEY oy
vasodofstAt@ME8ich @6 niay@adult fféth pRAARAGIY, tradBRIE MY By ¥spiration o inhalation
di abetic angi opat hy, and edenma formati on The pepti de

injurys et eahohisetis test lupgacidesis inflasmmation Qféh@b@a giU&irresmrratqm distress

syndrg&ggirlgl eélﬂ%n&%’ e%rglﬁl%fagcht moﬁ 6{ ﬁtsmﬂgg s%—g%ﬁlag ﬁl)%rgg{y, acute

pulm6iidie hsj‘perce@gantpemstehtmnﬂ@ﬁa%y hypa"r&hmah of ﬁiéhﬁWbam bérﬁialthl
trauma, novenent di sorders, aggression, psychosis,

aspirafign sypéremephyAlEc smamhrwas dispse aFvs pukn@@ﬁy Hireberantiplism, herapin-

| f r
povFRL SIS0 B0 AT BN O SOCRR GO0 ponie) nd
other ey of ravm‘mbquﬂmmgarjd lvmcdmtrsotm Suchcuimendary didondadalso are also

charagliegg?da}%?g}ﬂ%yl%g@féggﬁeﬂ' i 330 AN ‘vl;?th %l?egrglgratlon into
the lu;lg ?)@ﬁoﬂig&ﬁght c'éﬁlﬁgﬁ il&%ng a/:clt oﬁéucfb%}te S%l(ﬂ?sq slgﬁﬂo included in

Phar nacol Denni nger et a
the reammihnyrmscmdcrp hymemﬁlatd a.tet ]911113@841113&96 ,aougn a;hmmhcegmgh associated

be .use a sedati v The pe es ..an
with Jyebotiin br SeruE SiED 2B Ry Coutction Bieelt BReF ey dage
eosmgﬁnlié Sfi)néﬁxtlgedfs{‘lﬁﬁa‘hctb%ﬂcﬁﬁﬁt EHr¥nic Be&RGlts vitRHBvaySbstruction
i agnosi s di seases and conditions of small i nt eésti ne,

(chronln@l a@mﬁqe bmrtChﬁu) epsinpplakic bng d@é@m e@pwsg@as@nner s lung, allergic
S

eye d{seases gmcludl as e o Inéuncg W qmaﬁ 33 ’lll’lCthé 0sy ng&?ﬁer%oconjunctwms

suc

and g&mg b&iHaryadajuasmtiis)sidiarthidpulbinhed; fibidsis,eysid fdrosis, diffuse pan
, .malignant, carcinoid tunors, endocrine cel
bronc%m}msgn d pthep @ﬁ:ﬁ;es which are characterized by inflammation of the lung and/or

._,

excess mucosal secretion. Other physiological events which are contemplated to be prevented,
treated or controlled include platelet activation in the lung, chronic inflammatory diseases of
the lung which result in interstitial fibrosis, such as interstitial lung diseases (ILD) (e.g.,
idiopathic pulmonary fibrosis, or ILD associated with rheumatoid arthritis, or other
autoimmune conditions), chronic obstructive pulmonary disease (COPD)(such as irreversible

COPD), chronic sinusitis, fibroid lung, hypersensitivity lung diseases, hypersensitivity
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adenocar ci noma, foregut, mdgut, and hindgut
carci noma, gastroinstestinal stromal tunor (4 ST),
WG owh/08%91 ei omyona, cel lul ar | ei omyons, PCT/US2005/007752
| ei omyobl ast oma, and | ei onyosarcona, gastrointestina
aut onom ¢ nerve tunor, mal absorption syndrones, celiac
di seases, diverticulosis, Meckel's diverticulum
col onic diverticula, negacolon, H rschsprung's
pneurHlbi§ifaS@iopithic 1h@f§tl@iab;ﬁ%hloﬁjénﬂis@%ngﬁﬁﬁ)ﬁnﬁ@ﬁl Bolyposis, and otitis
i schemi a, ischemic colitis, colorectal cancer, colonic
medigol yposi's, polyp syndrone, intestinal adenocar ci nong,
Li ddl e syndr one, Brody myopathy, infantile
convul si ons, and choreoat het osi sThe pepti des and
The p2pids $he anﬁmitEl of the\ienintion caeke ed ek g &t esnbitheaapytib erevent or
nmol ecul e (e, g a di agnostic or therapeytic .nolecule)
treat: f@lrxoaataétneebnouoéthuéaabe%@ apgiepthy.@nd sdep Hrmagoy
cystic fibrosis I esions and specific cell s I|n|ng t he
intestinal tract. Thus, they can be used to target
The pepiides and agenisto b thedsvention bar gpeseti iaboneor @t ¢a@sbitheraplydo prevent or

i Nt est | t ' d di t t
treat REOK QP BEH TR BPESI PR G e B e P S e POy
disordds, @@}ebi’a? EscREh{FBbrafPRnRSa, %ov‘éﬂl%nﬂﬁ%rﬁmgg%é%ﬁeﬁ%ﬁoms

gerie to the intéstinal tract. The peptides and
selzuH:g,qmnE:t atadlfs, higeriay vleap disardersn degrsssidye sqlmfﬁe@iwerﬁhmé@é sleep

o e e PSR 4 5 oo Hoorr

discuSeH 9§ BfonBAdaCaddEikes 8995 FASER N EMIOTH IR Bévdri'ma 1989 Bidthemistry
or agoni st of the invention is ther a§)eut| ca

637900 b g 0D ENAS BEHT O S Habb SPURT TP - ALk Murad 1994
Adv. PR pRER 26 288 hnd Blulifed BWIORSS MR TAGNRR A0 3411834350

e°secon can sel

and nfafc@lﬁpgﬁel‘lgﬂy@ﬂzw glonbe Gdedng a@édﬁveorrpound t hat causes
cell death, a conpound that inhibits cell division, a
conmpound that induces cell differentiation, a

The p%ggﬁ%gtaﬂ? rd@f%@féﬂ ggr% Q%ld né@l‘ﬁgts% 1RALeSERA kA Bé D&d as kr)naurkers to

cert nt's t e second agent can
1dentﬁ“gldetebe dtafze, amdﬁetmogs dispaseomsi ctniditgpne bf smell destiszdbepding,

with B, CHatia® PGPty in A ERISHEPANE! Cecs JFYe: henien

tumof, Sudhl a@%’eﬁgm‘éfr&ﬁﬁﬁﬁlﬁﬁrs T ArReRAC hﬁglo@h eI} Sthftous (pedunculated and
parothi oni i, macronony@in, 1, 4-benzoqui none

sessmyspmlypﬂ, imadignartty @néinwid tumensi endogiins eellAumiors, tymphoma,

Pseudono as exot. oxl eri.a toxin
sdengraH i T A in By g Tt Sieifd SlrolaRie! Shothll cumor
(GIST) Q@éw&l 18R orf9 ksneadeiamlybib) 18lonBfoBla8ioma, afd iefomyatiicBma,
hai n, cobra venom factor, gelonin, saporin,

gastrmteeuml putonPEEREIYE tumeIrKaHEbserptiontsyBiemeasiiac diseases,
leCI'ErEHIOSlS hqeé(oi 's leQI%Clrﬂu%lo %lggﬁodl&ertlcula megacolon, Hirschsprung’s disease,

irritable bowel syndrome, mesenteric ischemia, ischemic colitis, colorectal cancer, colonic
polyposis, polyp syndrome, intestinal adenocarcinoma, Liddle syndrome, Brody myopathy,

infantile convulsions, and choreoathetosis
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The peptides and agoni sts of the invention can be used
al one or in conbination therapy to prevent and/ or
W e@ansiomer ear disorders, e.g., to prevent arpdr/v82005/007752

treat Meniere's disease (including synptons thereof

such as vertigo, hearing loss, tinnitus, sensation

of fullness in the ear), Ml de debarquenent syndrone,

otitis externa, otitis nmedia, otorrhea, acute
Thep RiadH bbenistobPGE BFeRfibS carPbd Conpddated t6tah6thbl RETLNE (e.g., a

ic inflammtion, Lernoyez's syndrone, vestibul ar

dlagnn@tmth@rageutlb atilemlg)de bangst walls prasing thsr{aC-G e3cepigh e.g.» cystic

ﬁbros& Blreﬁlé/}ls alpiesg)gc? ?1,9] R tll%img Y%%tu{ﬁg‘?; gr”[:ﬂﬁ t‘ch crc’a}(lrb%rlggg to target

radiod¥give moigtes ok Serdpastic ﬁhbﬁa‘ﬁféy bk $ntes@in@1tcmﬁldﬁn ﬁInagmg and diagnosing or
(i ncludi ng drug-induced ototoxicity), neurom as

treatifg eRipisaiakmetasiotiaed or lneal colpaaofal canges and fosdelivgy pormal copies of the
p53 tﬁrﬂ{nleﬁl%g&gssor £d ﬂgﬂlé Slfestlg%ﬂ] R STIY O;?_rg'ﬁgég diita ?HM@W&: invention

rci n carcin pr e- cancer ous

can alBb ibe uemhtduharesﬂ;s the"mnﬁ:lfﬁr offef(-Crmelacdegaogthie snmdsce of a cell. In some
chenodect opms, gl omy ul are tunor | onus, . .

embolyneir (e GAl t%ﬁ@stai}éﬁ GHAEIR] anger cslly BF oRtBhedissept the peptide

or ag%ﬁ%tr@tﬂﬁé inSentiBRlit HRARE A BRMugAEH td Ssecond agent. In certain

peri chondri al hemat oma; cerum nomas, i npacted
embodanents he m@ab@@nscwystrsdlo@@tvemmowl@l Ipscertainaingfiogliments the

secontg.tq%grlltﬁc%?l &ﬁ%%/lgggc? bgﬂnggng{q%g%oéggtﬁfééto a{)d@n%%ggg lfﬁat[ icg’lises cell death, a
compdBR$ Mat AR cell 8RididY al BEPouRPitdtindliccdRen afferedtitioh
si nus thronbosis, subdural enpyena, otitic

chemptperapeetish altern amha egdﬂ@egslmng agenthin ¢esigin erybodingents ghe second
agentgc%l{lﬁf %lg(%x%ﬁrorrﬁa}he gxto'uig c%hs1£ eétg&eﬁl%grl )?aste %ﬁ&ﬁ%?cﬂtl %launorublcm

I'C ne sm O COS S, rau

cytoshtindside, emBphside, Smlﬂlﬁ)remélﬂ(iﬁﬂlplmiﬂ,l bEloadastucilctis-hatin, vindesine,
postsurgi cal otal gia, chol esteatonm, infections
mltom)gqna,tl:g@pmyyuamumth@n@up@p@mowé ‘a@nzoglﬁaone derivatives, trenimon,

ricin, %%ﬂpk' c‘fl?ﬁidﬁ&ﬁd 312&%'()3%?8%11}/“d¥ﬂﬁtﬂﬁeﬁ¥lt%rén Io%tgﬁ%t%ﬁﬁ%ﬁl?ﬁsens

phosp&iothp&eC(E bomne@amreaiicl rivonubleasepyolteovend hitivarah pfdteincabrin, abrin A
. honeostasis in the .inner ear. neurqnitis ‘él ncl udi n 1%
chainy pqbgp VERATR HiFIAr; S9ONiRHABPHR, AFdescingasiuEipfodkepsip, nitroimidazole,

metr @}beéeﬁld%ﬂgmﬁ%mests of the invention can be used

one or in I nation therapy to prevent and/or
treat di sorders associ at ed W|th fluid and sodi um

The Rep LR et P B AR GRTPB g1 B Vies A6 I gRuHAin ey to

preve‘ht" EndtbiHR&Y innBkibar ANBrderH 38N th BleveMiSdnd/Br teafIdBAiete/€disease
heart failure, hypertension, hypot ensi on, salt

(lnchtﬂet;@m@wms thereof stichasgiertigoo b@armgégmh@ntme@asat@n@@ &itiness in the

ear), %@ dF alr%lfegt}rehp g@dgona? 0&1 %g)lgttgﬁlfn%notit%elﬁecﬁ t$1?}'ll'l s gc%ﬁl%astmdltls
otoscReXis, @ﬁ& paindotgsleédig ofit iffienrh i) Leioyeas sadombevestibular
neurolfll?tfsd bctari)lgrtl Ir)srg;ysmal positional vertigo (BPPV), herpes zoster oticus, Ramsay Hunt's
syndrome, herpes, labyrinthitis, purulent labyrinthitis, perilymph fistulas, presbycusis,
ototoxicity (including drug-induced ototoxicity), neuromias (including acoustic neuromas),

aerotitis media, infectious myringitis, bullous myringitis, squamous cell carcinoma, basal cell
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di sorders where there is abnormal proliferation of
epithelial cells within the kidney (e.g. as in the
w@ a®e/08if79T enal cancer). The peptides and agoni BEBHUSI005/007752

the invention can be used alone or in conbination

therapy to prevent and/or treat kidney di sease.

"Ki dney di sease" includes renal failure (including

acute renal failure), renal insufficiency, nephrotic
carcin® e Bre-Gh 6drBiiLIb N @RBtiohs, SionBte e hgangliottag) BRymodectomas,

failure, chronic renal failure, nephritis, nephrosis,
glomusegueare Aumarse gomus fympanécuie Ruorg Resiskendrifis pogal eozematoid

¢

dermzﬂl?g !}Ehl&%{%ﬂﬁ %)g%{igl{ﬁiélss i %&%R&%ﬂ h%er \Sf‘x?%%grgg{lh(gﬂ‘igs impacted

ceruméh,r Rbaczonepystd, bbb kelollsl btalgy Iﬂldﬁmliﬁa tympanic membrane infection,
tubul ginterstital disease, .nephrotoxjc aigorders

tympangita Pii HFERCES BRToSHish ePnsBIBY 41l seaspaIncHal Beeing losspepidural
abscegsofart%rglaémd%ecﬁ%r 1 r?%rgsél@hhﬂpé}ﬂ#ye{‘%g% e ﬂ%r%@%h‘?ifu@ SID§ndy s syndrome,

veln t rena ar aci dosi s, renal
bullowyl mogrixsgitis, djfifiesp textaagmh btitig) |f(ab@némdleﬂskqmatdsls pbtBeans{ @ic reoplasm,

otom)@pglg,;tgaglemq,[élat?}g tlg\é@a{aog%t%&%%ﬁ St e ql%g%&ioﬁoﬂﬁsésurglcal

otalgik!] (ﬁlefe\éteaﬁﬁ{ae ditt@lots RERBA id drSoticieifaipkRBHESe! #ad comphcatlons
syndrome, along with any di sease or gl sor der t hat

associatidarigfsatyoof saisl disorderss e pentidasiandsagonists of] thoindention eaa be used

di cat i f
alone i - e BituSiPliot Ful rororfBp 8 B8y b lconie
(inclueitd a0 RbEbAitie), chii@iohiNéegdnicmatéan be used al one or In
combi nation therapy to prevent or treat pol ycystl c

ki dney dlsease Pol ycystic kidney disease" "PKD' (also

The p%?tj dc?gs or $ﬁi&¥ F Jth% ‘féﬂﬁbn gel:ﬁ@eal%%fi hidn€ LS &el?oig?tﬂag@g(%}gpy to

r S C ar aC ge n U
prevefli Mdrbtbhﬁdﬁsélﬂéﬁwgmmtedwﬁlﬂﬂmdmﬂlsydmni r@tenéion kd. gl ndiyemses of the

ooty T GERVOH AT YSBARTE (1 A58 Sk bl peenital sytem,
conge%ﬁ{lé Haft fa11 i% At ﬁél{)(ﬂ gg'g)%n i8¢ sk ﬁépeﬂﬂérﬂs’t&rﬁ?sl of high blood

om nant sease (‘ADPKD) and
pressmre,d@aiw edmmﬂ @sd imér cnre]nxfssss iz @d ghiciby d;esrtqan blz usktey facilitate diuresis

gase, D. in a s of .devel o
or cone S aRBELBH (THE PERUSS FH PEPIELEnE FRETPRBHPHD bped to tret
d1sor(?eg§%h§ﬂé5th&g id DRHANGRE1IBRAIEABS BRtHARSIk AL MRirDthe kitiney (e.g. as in
nbi nation therapy to prevent and/or treat disorders

themnsgﬁnmalﬁmcmﬁth bi carbonate secretion, e.g., Cystic
Fi brosis. The peptides and agoni sts of the i nvention
can be used alone or in conbination therapy to prevent

The pRpdeRrantl hgauistd 0§ HedRVentias SACheid aWnklor bi t@ntsieaictthedpy to

I'n addition, they can be used to
prevent and/or treat kldney disease. “Kidney disease” includes renal failure (including acute
renal failure), renal insufficiency, nephrotic edema, glomerulonephritis, pyelonephritis, kidney
failure, chronic renal failure, nephritis, nephrosis, azotemia, uremia, immune renal disease,
acute nephritic syndrome, rapidly progressive nephritic syndrome, nephrotic syndrome,
Berger's Disease, chronic nephritic/proteinuric syndrome, tubulointerstital disease, nephrotoxic
disorders, renal infarction, atheroembolic renal disease, renal cortical necrosis, malignant

nephroangiosclerosis, renal vein thrombosis, renal tubular acidosis, renal glucosuria,
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facilitate or control chloride and bile fluid

secretion in the gall bladder. The peptides and
w@owniog17e7 of the invention can be used al one oPCT/HS2005/007752

conmbi nation therapy to prevent and/or treat disorders

associated with liver cell regeneration. This may

i nclude adm ni stration of the peptides and agonists to

liver transplant recipients and to patients with drug

nephgeidt apbeles iRHHEGRIBhItELS SHRITBMAS; LitdletsBhamnes, Fbﬁ@ystlc kidney
pepti des and a oni sts may  be useful to'treat [iver

discagramegullary cysticr diecaga gredyllany s«pangqigdmey; berediéasy npphriis, qudenail-

pateli%]e S“C’Jgg%‘r% ﬁgﬁl%%%g g%fsgﬁsfe ot6 IAISP E%? ? geé#lsﬁgtem and related

disoradys,ceswell dsisy@btodddiaéicaied 6ﬂ161frepiltéd'ltar ﬁén@lforrmdrfe?tcﬁdea&) and related
cirrhosis (such as cirrhosis caused by the al cohol

dlSOfé‘%?ﬁrsurrptl on or primary biliary cirrhosis), amebic
i ver abscess, autoinmune hepatitis, biliaryatresia,
coccidioidonycosis di ssem nated, d agent (hepatitis

The mstptiddsemd algomism b Hiesnvéntipatcat bsused al@patriit cambination therapy to
hepatitis. c,

ot her acute, bacuyt e, fulnd nant
preves Opkeas ﬁpldcvﬁélﬁé%&%sdlwsev. RolyeystigKidBe e B ERRo cattea
"poly%gétgl il méa&‘s%ﬁ} R85 Y 8loufs BF ﬁis&‘a@ﬁ chRMEREREELY b YREe number of

scess, Reye''s syndrone,” sclerosing cholangitis,
cysts\ddsltlsblrtéd;thm@astekamm@lhyrmlac@d Kndnas. &lmmmllay‘; cyst development

ful. m nant o cute |lj.ver failure. The " "
leads i pRRRer By Ko Sutivh e Fn EFAly FaRicpsy il e
specifieAl8atREECMGOhRAI dSHiBhCadlydiefekaépitease (ADPKDHR recessive
pepti des and agoni sts of the invention can be used

autosgigheecessiviepobysirgfirleitnoidissass P KD).gn ell stigeseigieyelopment,
eat |nfract|on di astol i c dysfunction,
reguntl STHLM BRI e i

unst abl e and vari ant
(Pri nzrret al) angina, atherosclerosis, thr orrbosi S,
endot hel i al dysfunction, cardiac edena str
The peptdes g ORIt 0f HirdBReTRIOB Gan D Ysed) 2lqnetaa e 90mbmgtlon therapy to

[
prevc?ﬁ? %@8{3@%&?&8&%& &g%@éﬁé@%tﬂ%as g&ﬁﬁf&%(a?rggglgeogo,r%?s‘nx Fibrosis.
peptldes and agoni sts of the invention can be used
one or, i n comhination, ther to_prevent and/ or
The Ee.p@g%s B8 0 "?ﬁl}?én Fptongas b heed a?&gm af i cqjpbippon therapy to

prevénrﬂ Vi @8ht QRBr ?s 44365at8h RE bRE sécﬁ‘et%i’lnm &ﬁfl’ﬂl&{‘ tﬁé?‘%raﬁ IB¥ used to
prevent and/or treat imunodeficiency. Thé péptid

facﬂmwmagmtmhd;lﬂmmde arivebilerfiiad sécvetionan theegaliddalidet.one or i n
conbi nation therapy to prevent and/or treat bl adder
outl et obstruction and incontinence. The peptides and

The FPBRESINY a@bnibROf HHBVIARIHRRN cEABe R IUSER d3liR BSmBMatith therapy to
conmbi nati on therapy to

prevent and/or treat disorders associated with liver cell regeneration. This may include

administration of the peptides and agonists to liver transplant recipients and to patients with

drug or alcohol induced-liver damage. Furthermore, the peptides and agonists may be useful to

treat liver damage as in the case of viral mediated hepatitis. The peptides and agonists of the

invention may be used alone or in combination to prevent and/or treat liver abscess, liver

cancer (either primary or metastatic), cirrhosis (such as cirrhosis caused by the alcohol

consumption or primary biliary cirrhosis), amebic liver abscess, autoimmune hepatitis, biliary
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prevent and/or treat male (e.g. erectile dysfunction)
or femal e sexual dysfunction, premature | abor, and
waely®sesmeT hoea. In certain enbodi nents they capChES8%e)7752
in conbination with a phosphodi esterase inhibitor. The
pepti des and agoni sts of the invention can be used
al one or in conbination therapy to prevent and/or
treat ost eopeni a di sorders (bone | oss disorders).
atresia, geélﬁdlb%%lygbs?Q&lg%ﬁnatb@@ Apdat Gepdlitlsio) TeniHroth BE&RS B8patitis a,
wherein thé inhibition of bone | oss and/or the
hepatitis bnbtmabhs Qfor Iamﬁ ethnaquig, isebaciits, fdminaabpiechrogp hgpaditis Rf viral,

condi ar e .0st eqpor osi '
metabBf g el S BhpEPeiRaR Ryl IRRER b Bvabsresa Ry
syndrH}BE,| QRN dhdlanBHREWGRbA'S Hisdase 0&LE dRIGEDRétotoxicity, or fulminant
ost eosar cong, osteolylc netastases fam lial] .expansile

or acu@eshwfg@rg The B@ttnd@se and agosistrmaybe pisdiip séplsting hepafic
ttendant rheumatoid arthritis,

regen%{ﬁéon? T gr 1%2? ate& Osfnp?a sia (CCD). Osteoporosis
|ncludes pri mary osteoporosis, endocrine osteoporosis
(hyperthyroi di sm hyperparathyroidism Cushing' s
syndrone, and acronegal y), hereditary and congenit al
fornms of osteoporosis (osteogenesis inperfecta,
honocysti nuria, Menkeslsyndrone, and Ril e-Day
syndrone) and osteoporosis due to i mmobilization of
extrem tiesosteonyelitis, or an infectious lesion in
bone | eading to bone | oss. The peptides and agonists
can be used alone or in conbination therapy to
stimul ati ng bone regenerati on. The bone regeneration
may be followi ng reconstruction of bone defects in
crani o-maxi | | ofaci al surgery, or follow ng an inplant
into bone, for exanple a dental inplant, bone
supporting inplant, or prosthesis. The bone
regeneration may al so be followi ng a bone fracture.
The peptides of the invention that have honology to ST
pepti des can be used as inmunogens to treat and/or
prevent one or nore di sease synptons associated with
travel er's diarrhea. The nmet hods described in
US20040146534, US4220584, US4285391, US5182109,
US4603049, US454593 1, US4886663, and W0O08402700 can
be simlarly used to create inmunogens conprising the
peptides of the invention. What is clainmed is: 1.
Apepti de conprising the am no acid sequence of SEQ ID
NGO 3. 2. A nethod conprising chem cally synthesizing
the peptide of claim1l and purifying the peptide.
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3. The peptide of claim1 wherein the peptide is

reconbi nantly produced. 4. The peptide of claiml
wob@se87119t he peptide is chemcally synthesi zedPCBUSAN5/007752

i sol ated nucleic acid nol ecul e encoding the peptide of

claiml. 6. A vector conprising the nucleic acid

nol ecule of claim5 7. An isolated cell conprising the

i sol ated nucleic acid nolecule of claimb5. 8. Amethod

The pleptiddsla@dtapagsts op el igintibR bartbP@et alindloe $i taabingficioheRpy to
conprising adm njistering a conposition conprising, the

prevepid/Qfdregt mypeardial infigetion, dissteli dyefimetings arginhipett, stable,

unstabBGRRY Bfiart Chridita1§ AL, HUtlUbsBRISUS HRbEH6HE chiSinetial dysfunction,
peptide of “claim1:

cardiac edema, stroke, conditions of reduced blood vessel patency, e.g., postpercutaneous

transluminal coronary angioplasty (post-PTCA) and peripheral vascular disease.

The peptides and agonists of the invention can be used alone or in combination therapy to

prevent and/or treat glaucoma.

The peptides and agonists of the invention can be used alone or in combination therapy to

prevent and/or treat immunodeficiency.

The peptides and agonists of the invention can be used alone or in combination therapy to

prevent and/or treat bladder outlet obstruction and incontinence.

The peptides and agonists of the invention can be used alone or in combination therapy to
prevent and/or treat male (e.g. erectile dysfunction) or female sexual dysfunction, premature
labor, and dysmenorrhoea. In certain embodiments they can be used in combination with a

phosphodiesterase inhibitor.
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The peptides and agonists of the invention can be used alone or in combination therapy to
prevent and/or treat osteopenia disorders (bone loss disorders). "Bone loss disorders" include
conditions and diseases wherein the inhibition of bone loss and/or the promotion of bone
formation is desirable. Among such conditions and diseases are osteoporosis, osteomyelitis,
Paget's disease (osteitis deformans), periodontitis, hypercalcemia, osteonecrosis, osteosarcoma,
osteolyic metastases, familial expansile osteolysis, prosthetic loosening, periprostetic
osteolysis, bone loss attendant rheumatoid arthritis, and cleiodocranial dysplasia (CCD).
Osteoporosis includes primary osteoporosis, endocrine osteoporosis (hyperthyroidism,
hyperparathyroidism, Cushing's syndrome, and acromegaly), hereditary and congenital forms
of osteoporosis (osteogenesis imperfecta, homocystinuria, Menkes' syndrome, and Rile-Day
syndrome) and osteoporosis due to immobilization of extremitiesosteomyelitis, or an infectious
lesion in bone leading to bone loss. The peptides and agonists can be used alone or in
combination therapy to stimulating bone regeneration. The bone regeneration may be
following reconstruction of bone defects in cranio-maxillofacial surgery, or following an
implant into bone, for example a dental implant, bone supporting implant, or prosthesis. The

bone regeneration may also be following a bone fracture.

The peptides of the invention that have homology to ST peptides can be used as immunogens to ‘
treat and/or prevent one or more disease symptoms associated with traveler's diarrhea. The
methods described in US20040146534, US4220584, US4285391, US5182109, US4603049,
US4545931, US4886663, and WO08402700 can be similarly used to create immunogens

comprising the peptides of the invention.
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What is claimed is:

1. A peptide comprising the amino acid sequence of SEQ ID NO:3.

2. A method comprising chemically synthesizing the peptide of claim 1 and
purifying the peptide.

3. The peptide of claim 1 wherein the peptide is recombinantly produced.

4. The peptide of claim 1 wherein the peptide is chemically synthesized.

5. An isolated nucleic acid molecule encoding the peptide of claim 1.

6. A vector comprising the nucleic acid molecule of claim 5

7. An isolated cell comprising the isolated nucleic acid molecule of claim 5.

8. * A method for treating a patient for a gastrointestinal disorder comprising

administering a composition comprising the peptide of claim 1.

9.

A method for increasing GCC receptor activity comprising adiministering the

peptide of claim 1.
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