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other than Cys; ey Gl £) missingy ) Trp, Ty or Phey

er, Glug Pro, Val or Lew; Asp or Glug b) any smino acd

other than Oy ) Glig &) Thr o Thr, Asp, Ser, Glu, Pro, Valor Leu oy is missing )

Trp, Tyv or Phes or g} Lys ot /

M

Xaagisw) Cys, Mpt (mercaptoproline), Pen (penscillaming, Dpr

{diamsinoprepdonic avid), Asp,

Rass 16 &) gny snino ¢
Asp; €) &sp, He or Gl B any

Hagg s a) Lew, lle, Vy
Arg, Trp, Tyror Phe; Ley,; He,
Phe: d) Trp, Tor, Phe or Letg
By Heor Lewy 1y Ty ) any ane
or pon-satural aromatic aning

Naay e ) Cys, Serx, o1

oy Gl

¢id; b) Glu, Asp, Giﬁ, Gly or Pro; o) Ghw ﬁ} Glw or
amine deid; or g} wuy amino acid other than Cys;
1, Ala, Lys, Arg, Trp, Vyr or Pher by Lew, He, Val, Lys,
| Ls, Arg, Trp, Ty or Phe; o) Lew, He, Val, Trp, Tyr o

9 Lewy, He or Val ) T, Trpor Lo ) Trd, Ty or Phgy

dne acid; k) any amine acid except Lews 1) any patural

acid: or m) any anuno acid other than Cys;

P

Tyr; Cys; by Cys, Mpt (mercaptoproling), Pen

{penicilianine), Dpr (diaminopropionic acid), Asp or Gluy of Ser; or.d} an amino ackd

oiher than Cye;
Xagg i a} Ala, Val, ¢
aming acid; ) Val; 8) any am
Nang 180 a) any anind
amino seid ofher thas Phe, Ty
e, Lo and Val; ¢ uny aming

any amino aetd other than Gl

r Neg by Ada, Val, Thr, He, Met or is mdssing; o) say
u0 acid other than Cyy; or f) missing;

icid; b) any amine aeid other than Phe and Tyr: o) any
v, and Trp; d) any amine acid other than Phe, Ty, T,
) acid other than Phe, Tyr, Tep, He, Len, Val, and His; §

L ) any amino acid other than Lys, Arg, Phe, Tyr, and

Trp; b any moino acid other than Lys, Arg, Phe, Tyr, Trp, He, Ley and Val, hany

arnino audd wther than Lys, Ar
aromatic amine aoidy K missiy

Asn, Ghy, or Ty o) Phe or Ty

Xaap i 2 Ala, Pro ot

(}; £ Vali g) 3
Cyss f3 Proy ork) Glys

2} any e a.c.i

g, Fhi, Tyr, Trp, T, Lew, Val, and His; ) any non-

1 D) Fhe, Tyr, A, or Trp; m) Asng "_E‘yr, Asp.or Am;n}
1 Y Asny or ) any amiog acid gther than Cys;
Olyy b) Pro or Gly, ¢) Proy d) Ala, Val, Met, Thr or lie;

ral ot Pro; by Ala or Val; ) any amine acid other than
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Ky 5 a) any amino

Arg, or Asp ) Alwor Gly: )

{alpho-aminoisobutyrie aoid) h

#

Nanyz g a3 Cys, Mpt {

{dHaminopropionie acid), Asp,

Xawgs s a) The, Alg, £

any anming actd; d) any o

Phey @) Thr or Ala; hyany amine actd; 1) Thiy §) any amino actd other than
The, Val, or Gly; ) Thr or Val

Natgg 150 1) Gly, PFroor

Gy or Alag ) any amine and

Kaay 157 a) Oys, Tyro

PCT/US2007/062815

acid; by Ala, Leu, Ser, Gly, Val, Glu, Gln, tle, Loy, Lys,
Alay ) Ala or Val; ) any amiine acid; g) Ala or Adb

h1) any antine acid other than Cys; § Ala or Thr; or )
mercaptoproling, Pent (_';;enicinamine}, Dy

ot Glo; or b) any amino acid other than Cys;

van, Lys, Arg,or Tepub) The, Ala, Lys, Arg, o T ¢}
snatic amino geid; of Thr, Ala, or Trpi ) Teg Tyror

y s 1o
o) The or Gly, n) Val or Thy o) \"ﬁg; py The or g} Gly;
Al Gl ¥ ) any amine acid; d v, Als or Ser;
otbier than Cys; or g) Al

ris missing; b) Cys; ) Cys, Mpt (mersaptoproline), Pen

{peniciiiamine), Dpr (diaminopropionic acid), Asp, Glu; or d) any aming acid other

than (s or 1y missing; and
Xastyg i a) Trp, Tyr,

Leo; ©) Trp, Tyr, Pheor Liy;

Ser @ Twr or Lewy Lys or Arg;

Tyr, Phe, Lys, Arg ovis missi
Ty,

Also featured i porified polypeptide comprising, consiting of or consisting ¢s

Phe, Asn, e, Val, Hisor Lew b)Y Trp, Tyr, Phe, dAsnor
1) Tp, Tyr, or Phe; o) Leu, e or Val; £ His, Len o
1) His; 1) any amino acid, ) Lea, or missing; 1) Trps,

1g; 1) missing; m} any amino-acid other than Cys; ov )

ssentinlly

of the andne acid sequence: Xda; Xaay Xahy Xagy Xaag Xage Xany Xagy Xang Xaipy

Xaay Kuayy Xay Xoa Xaggs Xaag (SEQ IDNQ: 1§ wherein:

Kuwy is any aming aei

Xaiy I any smino aciy

Xagy Is any amine ac
Kaag i Oys, Mpt (o
{diaminopromonic actdy, Asp

Ky ts Glug

/7(

Xaggis Tyy, Trp, Phe

or is missing;
-or i nissing;
4 oris missing;
captoprotine), Pen (penicillamine}, Dpr

oy Gl

o Leng,
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Kawy is Cvs, Mpt { murgaptomohm) Pen {penicillamine), Dor
i’f;iiamiz}c.s;n'cagn<.sma aud,,A.sp; or Gluy
Ny fs wny aming v.ac:ii‘i otherthan Cys or is missing;

Ko I8 ay smino acii;

& Kudygis Fro or Gly,
Nasgy i any amine Hd
Kaapy 3 Uys, Mpt(m,zmpinpmhm) Pen (peniciilamine, Dpr
{{}ian‘mwi'n‘f pionio acid}, Xxp:nr {hy
afyyie The Val or (Ji
19 Xawyeis Gly or Alay |
Naays s Cys, Mpt (m{imapi‘mpra}inc}g Pen {peniciflaming), Dpr
{diantinopropipadc seid), s’xsg‘ or Glu; and
Ny 1s auy @umo ac:i:rd Or 18 nssing..

15 The disclosure also features pfe‘;}tidcs which may include one or more of the peptide
maodifications, one or more nénma’ium} aming acid or amine acid analogs, ene or
more of the disaliide bond aiic‘natj ves or one more of the alternative peptide bonds
deseribed frein,

20 GO agonists of the disclosure can also comprise, consist essentially of) or consist of
peptides derived fom the Cadrminal domain of wny of the peptides described hevain,
Thas, they can contain, for e)gample,.anywhere from 13-75 amine acids ineluding 13,
14,15, 16, 17 18, 19, 20, 21,22, 23,24, 25, 26,27, 2%, 29, 30, 31,32, 33, 34, 35,36,
37,38, 39, 40, 41, 42, 43, 44,45, 46,47, 48, 49, 50, ﬂs.h 53, 54, 55,96, 57, 58, 59,

260, 61,87, 83, 64, 65, 66, 67 :0& 69, 70, 1, 72,73, 74, anddor 7S amine acids of the

Coterminal domain of any of the peptides _desc.ﬁbet'i heretn.

The various peptides can be»ﬁ;}resem with a counterion. Useful countetions tnelude
salty of avetate, ‘bezzzanesuﬁiﬁfmm,'imhze‘;oate, caloitin edetate, camsylate, carbonate,

300 citvate, sdetate (EDTA), ec.l'}.sgé*late, embonate, esylate, famarate, gluceptate, gluconate,
shutanmate, gl ymiiy}arsaniiate; hexylresorcinate, iodide, bromide, chloride,

~ 48 -
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hydroxynaphthoate, isethionate, lactate, Jactobionate, estolate, maleate, malate, -
mandelate, mesylate, mucate, i}f-tpqxf‘iata, nitrate, pantothenate, phosphate, saliovlate,

tearate, suecinate, sulfate, mmrzm,‘ theoclate, acelamidobenzoate, adipste, ulginale,

2]

T uminosabiovinte, annydmmethm ehecttrate, ascorbate, aspartate, camphorate, caprate,
5 capoate, caprylate, a:imamaic. eyclamate, dichloroacetate, formate, gentisate,
ghacuronate, ﬂi%w};ﬁnwpimte,, glyeolate, hipparate, flvoride, mislonate, napadisylate

pientinate, oleate, orotatg, ox late, oxoglutarate, palinitate, pectinate, pectinate

nolymer, phe \miahvim.bxtmai prorate, propionate, pidolate, sebacate, thodapide,
tobyiate, and {atuate.

T

I & socend aspeet, the disclosore also features atherapeatic or praphylactic method

sovnprising administering 4 c:rxfmpa%iiien'»tsmnprisiﬂg @ purified peptide conprising,

congisting cssontially of or wiisis_ﬁng of the amine acid seauonce of REQ D KO oy

odisclosure.  For the freatment of gastrointestinal

F~d

another peptide or agenist of

15 disorders, the peptide can be ¢ adzmmstcwd ovally, by rectal suppository or parenteruthy.

In various embodiments, the pam,m ig quffering from a \mstmmtmim i disorder, the

er selected from the group conststing ofb

patient & suffering trom a di
gastrofutestingd yotility di‘sQiGtr\;, chronie intestinal pseado-obstruction, colonie

psaudo-obstroction, Orohn’s dmasu, duadenogastric reflux, dyspepsia, functional

20 dyspepsia, nonpleer dys ptpbza, a functional gastrointestinal diserder, functional
::;s‘zar{bum,gastmesephx-xgcal.xgeﬂu.x;dswasa (GERD), gastroparesis, irritable bow e§
syndrome, post-oparative § imésc, uleerative colitls, chrowde cfemsiipaimn,f ek disorders
and conditions assoctated wi riéx;crmstjpat:i{m {e.0. congtipation associated with use of
oplate pain kitlers; ;ﬁsom#s*urgi{;al constipation, and congtipation associmted with

25 peuropathic disorders as well m othier conditions and disarders are deseribed herein);
thi patient is soffering from a?gastrointcstimil motitity disorder, chronic intestinal
psesdo-obstraction, chionic piseuﬁwobsfmctim}, Crohn's disease, duodenogastric
reflux, dyspepsia, functional fi§§-‘spepsia, nonulcer dyspepsia, & fontgional
gastrointestinal disorder, 'ﬁ;m;t.imm'l heartburn, gastroesophageal reflux discase

30 (GERD), pastroparcsis, mﬂammaum bowel disease, irritable bowel syndrome, post-

46 -
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aperative Heny, ulcerative colitiy, chronic eonstipation, and disorders and conditions
gssocisted with constipation, {c g constipation associated with use of oplate pain
Killers, post-surgical L.o.mx.tpm;mn, and-constipation associated with newopathic

disorders axwell as other co’méi.iii(ms and disorders are described hersin); the

o

eomposition is administered {éra'iiy; the peptide comprises 30 or fewer amine aeids,
the poptide somprises 20 ot fe%wwz.‘ amino acidy, and the peptide comprises no mere
than § gnano geids prior o ?xm {he peptide comprises 150, 140, 130, 120, 116, 100,
80, 80, 70, 60, 30,40, or 30 ng’ fewer amino acids, In other embodiments, the pe;ﬁtide
coamprrises 20 of fewer amino. auds In other embodiments the peptide comprises ne
1 mere than 20, 15, 10, or3 mpndes subsequent to Xagge. fu certain embodinents
Hasyg, is & chymobrypsin or mfpmx. cleavage site dnd an analgesic peptide is prosent

immediately Tollowing ‘(amu

Among the nsefid peptides m* ihcm, cornprising, conpsisting of or consisting

essentially of any of the k\ihx\\ ing aning acid sequence

SHTCEICAFAACAGC {opossum guanylin) (SEQ ID NG )

15
PUTLEICAYAACTGC {'},mr:fzém guanylin} (SEQIDNO: )
PSTUBICAYAALAGC ‘{’pwg, ;wdnv hin) (SEQ ID NO: ¥
PNTCRICAYAAUTGC {ray ntmmlm) (SEQIDNO: ),
FRPCEICANAACTGCL {_Eu}‘(&pea&xx el guanvlin, inferved) {(SEQ ID N %
20 DDCELOVRVACTOCT {h‘%tmsm. wroguanylin) (SEQ I NO: )

TELCINMACTGY ('opofs‘gum Iymnphoguanyting (SEQID NGO 3
{3 BD_{J%Sf.-,i;(?&"NﬂiﬁfoI’G{:S { piig aroguanyliny (SEQ ID NQ: ),
NDRCBRLOVNIACTGC (¢ {fmm: 1 pig wrogeanylin (SEQ ID NGY )

<4
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TDECELOINVACTGO (rat utoguanylin) (SEQ 1D NO: )

QEDCHLCINVACTGC (opossum woguanyling (SEQ IDYNO: §

MPSTQYIRRPASSYASCIWCTTACASCHGRITKPSLAT (EAST 1) (SEQ I NO:

EH

M ?S“Zé‘{j‘;{’}iiRi’&SS‘x"AS(jl’:]\‘e‘"‘(';A“i‘&EiASIC:}'i.C}RTE"Z{‘KPSI\,«A'I{\ (REQ IDRNO: )
MESTOVIRRPTSSYASO i'i&*‘(éEAiTlé\CASC}‘{GR,'{TK?SLA"‘E‘ (SEQIDNO
;\f?PS’Y‘Q”}"}E{M?"E’SS\:’;&XSC?E\-V(%ATI‘\:" CASCHORTTKPSLAT (SEQIDNG; ¥
MPSTOY IRRPARSYASCIW %ATA(?A}SC?}-i(}R’l“i{‘}EPS{ﬁ}i" (SEQ NG )
QEBCELSINMACTGY (Qp()s;nm Iymphoguanyvlin analog) (SEQ D NO: ’
YORRCENMPAACTGC {331}&;%1&3@ eel guanylin) (SEQ ID NOx )X
VEBICAFAALTGC {Zehraﬁsé& guanyhn, inlerred) (SEQ ID NO: ¥
ADLCBICARAACTGOL Hdpcnwu gel renoguanylin, inferred) (SEQ ID NO: -
POTCRICAYAACTGC. {\}iQ N )

PGTOEICAY AACTGCLKK {%m IDNO: )
?N’I‘{Z‘._{S'i(ifk‘r“"&.&if‘“{‘(‘}{?KKI{K%KK (SEQIDNO:
PNTCRICAYAACTGCD (8 LQ 1D NO: )

PNTCEICAY AACTGCDK (8 }Q NG,y

YINTCEICAY AACTGC {&»IQ NGy

KNTCEICAYAALTGC (SEQID NG );

PCT/US2007/062815
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KPNTCEICAYAACTGC (\LQ NGy
EDPOTCRICAYAACTGE (.*;E.Q N )

\'"i‘\"{}?}{'% NFSFSLESVE K'QKDL-QEPQE PRVGKLRNFA PIPGEPVVPI
LSWNPNFPEE LI&FL(‘I\TPN 4 QEILQRLEEIAEDPOGTCEICAY AACTGC (SEQ ID

o3
~~
et

o

DPGTCEICAYAACTGC (SEQID N,

MMNAFLUSALC LLOAW <X'£\i AG GVTVQDGNES FSLESVKRLK DLQEPQEPRY
GRKLRNFAPIP GEPYVPILC ‘s NPNFPEELKP LCKEPNAQE! LOQRLERIAED
POTCHEICAY AACTGC _th IDNOC ¥k

10 MNAFLLFALC LLGAWAALAG GVIVODGNFS FSLEPRVGKL RNFAFIPGEP
VVPILCSNEN FPEELKPLOK EPNAQEILOR LEEIAEDPGTCEICAYAACTGC
(SEQIDNOT ) |

TOSMNAFRLLE ALCLL (zA\\”\»‘\ LAGGVTVQDUT NFSFSLEPRV GRLRNEAPIP
CGREPVVPILCS NPNF E’H*LE&P LOKEPNAQRI

15 LQRI HEAP?)P(:E(‘E*E("\YA’\LiL:( LEG {(SEQ ID NO:T  );
NDECRLOVNVACTCGOL (S?i':ii‘g' IDNO: 3
BORLOVNVACTGCL (SE mx;« NO: )
EDCELOINVACTGOC (%EQ w\’o )
NDDCRLOVACTOCL (SEQ ;,17{:) NO: )%

20 'is'K:'E'ﬁ.,R“Fi’AN'II}I)(.‘.E‘E..CI’\-’N\r’.éx(:'I’G(IIi*, (SEQID NO: 3

FKTLRTIANDDCLOYN \f‘aCiLr{‘l (SEQID NG )
DDCELOVRVACTGUL (\I*Q IDND: )

DCELCVNVALTGCL (SiQ IINO.
: 49 .
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CELCVNVACTGCUL (SEQ H) NGO,y

KODCELCVRVACTGCL {S}EQ DRNO: )

PNTCEICANPACTGC (SEQIDNO.  );

NDDCELOYNVACTGCS (eow uroguanyling (SEQ 1D NG,

POVCDYOARAACRGO (Xerémpus guanylin) (SEQ ID NO. ..
LRLOEICAFAACTGUF ug"; guanyling (SEQID NQO,. 5 X
VDVOEICAFAACTGC (/’bbiiﬁ\}l pranylin) (SEQ ID NO._)
LDICEICAFAACTGC (Pa fi’e?rﬁsh puanylin} (SEQ D NO. . j;
ADLOEICANAACSGCF '{c-hsécken wrogaanylin (SEQ ID NO.. )

LOPCEICANPSCFGCLNA ﬁ{gﬁ woguaivting (SEQ ID NG

SPCEICANVACTAE (eel vroguanylin) (SEQ 1D NO.J:,

SDPCTICANPRCRGCLD (ki%ﬁii'{i.s}.l woguanylin) (SEQ ID NOLY;
FOTORICAYAACTAC {biQH} NO X

POTOERCAYAACAGC {_SE'?Q I NO %

POTCEICAAAACTGC (SEQID NO. );
POTCEACAYAACTGC (SEQ IDNOL);

ROTCAICAYAACTGC (SEQ IDNO.)




WO 2007/101158

PGACBICAYAACTGC (SEQ DY NOL Y
FATCBICAYAACTGC (SEQ IDNQ. &
AGTORIAYAACTGT (SBQ 1D NO. );
PTOBICAYAACTGC (SEQ ID NOL )
PETORICVMNYALTOC(BBQ IDNQ )
POTCHICANPACTG (SEQ IDNOQL ),
POTCEICAYAACTCC (SEQ IDNOL Y,
POTOBICAYAACTDC (SEQ 1D NOL K
PUTCRICAYAAUTEC (SEQ ID NOL ),
10 POTCEICAYAACTRC (SEQ ID KO )
POTCEICAYAACTHC (SEQ ID NQ);
POTCRICAYAACTIO (BEQ I NQ ),
PUTCHICAYAACTRC (SEQID NO. )
POTCEICAYAACTLO{SEQ ID'NO. X
15 POTCRICAYAACTMC (SEQGIDNO. ),
POTURICAYAACTNG (SEQ ID NG )

POTUBICAYAACTRC (BEQ ID NQL )

~51 -
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POTCEICAYAACTOQU (REQ ID NGO );
FGTCRICAYAACTRC (BRQ IDNQ. )
POTCTICAYAALTSC (SEQ D NO ),
POGTCHICAYAAUTTC (REQ D NO. );
5 FOTCEICAYAACTYC (SBQ 1B NOL )
TCHICAYAALTWC (SEQ 1D NO. )
SUTCRICAYAACTY O (SEQ 1D NG, );
MODCELOYNYACTGUA (SEQ I NOLY,
KDGCELOVNVACTACL (SEQ IDNOLY,
W NDDORLOVRVACAGCL(SEQ IDNQ.);
NODCELOVNAACTOCL SEQ D NOLY
'3.\",‘{} DCELCVAVACTGCL (SEQID NO.L);
NDBCELCANVACTOOL REQ ID NOLY,
NODUEACYNVAUTGCL (SEQ IDNOL);,
5 NODCALOVNVACTOOL (SEQID NOL):
NERACELCOVRNVACTGCL (SEQ IDNO.

NADUELOVNVACTGOL (SEQ ID NOLY;

1101
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ADDOELOVNVACTGCL {SEQ IDNO.),
NODCELCAYAACTGCL (SED 1D NOLY,
NDDCBLOVNPACTOCL (SEQ ID NOL):
LRTIATDECELCINVACTOC (SEQ IDNO. ).

Additional guonylin‘arguanylindike sequences include:
TIATDECELOINYACTGC,
MNAWLISVLOLLGALAVLVEGVTVODGDLSFPLESVEQLEHLREYVORETIM

SHEEFALRLPKPVAPELCSQSAFPEALRPLCEKXPNABRILORLEATAQUPN TS
CAYAMDTGE

EDPOTCRICAY AACTGE
PSTCEICAYAACAGC)
FRTORICAYAATTOC
NDRCELOVRBACTGOL;
FETLRTIANDDCELOVNVALTGOL,
FRTLRTIANDDCLOVNVACTGCL,
LOALRTMDNDECELOVNIACTOC: and
FKTLRTIANDDCELCYNVACTGOL

Y

Further usefid guanylin‘uroguanylin-like sequences which raay either exhibit slower
or gquickes Wtrovenversion between the A wand B izoformss, described i greater detail
betow, when oompared to wild-type sequences include:

NDUCRLOVNVACTOOL

NDRDCRLOYNYALTACL

NUDECELOYNVACAGUL

NODEELOVNAACTGOL

1102
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NDDCRLOVAVACTOCL
NODCFLCANVACTGCL
NODCEADYNVACTGCL
NODRCALOVNYAUTGCL
§  NDACELOVNVACTGCL
NADCELOVNVACTGCL
ADDCRLOVNVACTGUL
NDDCRLOAYAACTOCL
NDDCELCYNPACTECL
10 NDDCELOYNVACTOCLKE
NUDCELCYNVACTACLKE
NDDOELOVNVACTGU]
NDBCELOYNYACTGUL
NIWCRLOYNYACTACL
SFLOVNVADAGEL
NIVECELOVNAACTGOL
NEBCELOVAVACTGCL
NDRECELCANVACTGUL
NRECEACVRVACTOCL
20 NDECALOVNVACTGCOL
WDACELUVNVACTGCL
NADCELOVNVACTGLL
ADFRCELOVRVACTGCL.
NDBCRLOAYAAQTGCL
26 NDBECBLOVNPACTGCL
KDECELOVNVAUTGCLKK
NIYECBLOVNYACTATLKK
NDECELOVNVACTGU
NODCELOYNVALTGE
30 NDPDCELOVNVAUTAC
NDDCELOVNVACAGC

18 WDEC

LY A

1103
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NMDODURLOVNAACTGC
NDDUELOVAVACTOC
NDDCBLOAKVACTGC
NDDOBACVNYACTGC
NDBRCALOVRVACTGE
NDACBLOVRVACTGC
NADCRLUVNVACTGC
ADDCRLOYNVACTEC
NDDCELCAYAACTGE
NDBCRLOVNPACTGR
NOBCRLOVNVACTGC
NOECELUVNVACTAC
NDBCELOVNVACAGC
NDHECELOYNAACTOL
NDECELOVAYACUTGE
WRFCELOCANYALTGC
NDECEACYNYACTGR
NDECALOVNYACTGC
NDACELOVNVALTGE
NADCELOVNVACTGCO
ADECELUYNVACTGC
,\m«(‘z‘uw‘ AACTCC
NDECRLOVMPACTGE
NDDCRLUOVNVACTGCA
NDECELOVNYACTGCA
POTCRICAYAACTAC
POTORRIAYAACTGOL
PETCRICAY AACTGCLEX

POTCEICAYAACTGC

PCT/US2007/062815
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B

The peptides can inchude the ainino acid sequence of # peptide that ocours naturally i
& vertebrate {o.g., wanumadian) specigs or in a bacterial specivs, In addition, the

peptides can be partiaily or completely non-nataratly oecursing peptides.

I a third aspect; the disclosure featores a method for treating u pationt sulliring from
chnstipation, the eethod comprising administering & composition comprising 8
poptide comprising, consisting essentially of or consisting of the amine acid sequence
o SEQ 1D NO:T oeanother peplide or agonist of the disclosure.  Clinically scoepted
eritoria thet define constipation range frofuy the frequency of bowel movements, the
conststency of feces and the case of bowel movement. Ove conunon definition of
constipation is less thay three bowel movements per week, Other definifions include
ahnormally hard stools or defocation that requires excessive stralning (Rehiller 20061
Afimeat Pharmucoel Ther 15:749-763). Coustipstion may be idiopathic {functional
constipation or slow fransit constipation) orsecondary ta other causes nclading
newrologac, metabolic or endocorine disorders. These disorders include diabetes

el i.tus;, %1}({.:{3‘{33}*?0idism, figperth yroiﬁisn'i,, hﬂoocalcammia, Mudtd pk‘- seleyosts,

{hagas disease, Hirsg hwmnu discase md‘ c:ystic; }‘.i%.»:osis, {lon wps Hem muy also be
the result of surgery or due fo the use of drugs such ay analgesios (Hke opioids),

aptiypertensives, anticonyvidsants, antidepressants, antispasmodics and

tipsyehotics.

i various cmbediments, the conatipation iy associated with use of a therapeutic agent;
the constipation is associated with a newropathic distrder; the constipation is post-
surgical constipation; the constipation is dssociatod with & gastrointestinal disordes;
the constipation isidiopathic (imu.hmm? constipation or slow traasis constip pation}; the
constipation 1§ asso ciated with nevropathie, metabolic or endocrine disorder {8,

disbetes mellitos, hypothyvroidiam, hyperthyroidism, hypocaleaemia, Multiple

CJ‘Z

Sclerosis, Parkinson’s disease, spinal cord lesions, searofibromatosis, sutonomic
acropathy, Chagas disease, Hirschsphung disease or aystic fibrsis). Constipation

may also be'the result of surgery or due to the use of drags sueh as analgesics (e.g.,.

- 56 -

1105




fe g

—
[0

N
o

WO 2007/101158 PCT/US2007/062815

opiedds), mutihypertensives, anticonvulsants, antidepressants, amtispasmodios and

atipsychotes,

{n.a fourth aspect, the disclosare features & method for treating a pationt suffering

fram o gastrolntestinal disorder, the method comprising adsninistering to the patient a

ceanposition comprising a purified peptide comprising, consisting essentially of or
consisting of the amino acid sequence of SEQ 1D NO: I or ancther peptide or agonist.

of the dissdosure

i varinns embediments, the patieut 1s saflering from a gustrointestingd dsorder; the
patient iy sefforing from a-disorder selected from the groap consisting off
gastremniestinal moiility disorders, chronte intestinal psoudo-obstraction, tolonis
preudo-obstraction, Crohe’s discase, duodenogastric reflux, dvspepsia, functional

dyspepsia, nonuloer dyspepsis, 8 functional gastrointesting disarder, fonctional

Jesrthurn, gastroesophagen) refluy disease (GERD), gestroparesis, irritable bowel

Mt

syudrome, post-operdtive fleuy, ulcerative selitis, chronie constipation, and disorders
and zonditions sssociated with constipation (e.g. constipation associated with use of
apiate pain killers, postssurgical conwnpamm and constipation associated with
peyropathis disorders as well as other conditions and disorders ave deseribed herein),

ohesity, congestive heart fatlure, or benign prostatic hyperplasia

In g fifth aspeet, the disclosure features a method for increasing gastrointestinal

motifily in a patient, the method comprising administering to the patient a

somposttion comprising a purified peptide comprising, consisting vsientially of or
sonsisiing of the amine acid sequence of SEQ IDNOT or another peptide oraponist

af the discinsure,
e asixth aspect, she disclosure features a methoed for decrensing gastrointesting] pain

or visceral pain n o patient, the method comprising administering o the patient

composition comprising & purified peptide comprising, consisting essentiaily of or
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consisting of the amino seid sequence of SEQ 1D NO: or atother peptide or agonist

of the disciosare,

I aseventh agpect, the disclosure Teatures a method for inoreasing the sctivity of an
intestinal guanylate eyvelase (GC-C) receplor in a patiend, the method comprising

admindstering to the patient a composition comprising a purified peptide comprising,

e
L4

copsating easentially of orconsisting of the amine aeld sequence of SEGQ IDNO: or

another peplide or agonist of the disclosure.

In s eighth aspect, the disclosure features ah {solsied nucleic aold molecnle

comprising a puciectide sequence encoding a peplide comprising, constating

—t
o]

essentially of or congisting of the amine acid sequence of SEQ 1D NO:L or ancther

pepiide or agouist of the disclosure.

I ninth aspect, the disclosure featlres a composition comprising ¢ puritied
potypeptide comprising, consisting essentially of or consisting of the amino acid,
sequence of SEQ 1D NOT or dnother peplide or agonist of the disclosure. In an

embodiment, the composition is & pharmaceutical composition.

i
L

T o tenth sspect, the disclosure fuatures a mothod for treating Glesity, the method
comprising admindstering & composition comprising 4 porified peptide comprising,
sonsisting essentially of or vonsisting of the amino acid sequence of \N} 0 MOt or
auothier peptide or agonist of thie diselosure.  The peptide-can be admingatercd i

combination with one or more agents for treatment of obesity, indluding, without

B3

€

Himitgtion, the anti-obesity agents des nhed hereis. A peptide usefol for treating
obestty can be adininisterad as @ co-therapy with @ peptide of the disclosure effheras g

distinet moleende o as part of a fusien prolein with a peplide of the disslosurr, Thus,

5 i

for example, PY Y1 tan be fused to the varhoxy or amine terminus of 2 peptide of

25 thedisclosare. Such a fumon profe can include a chymostrypsin or trvpsin clsavage

site that can peomis cleavage to separate the two peptides,
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in aw eleventh aspect, the disclosure features a method for treating congestive heat
faiture, the method comprising: administening o the patient 8 composition comprising
a purified peptide comprising, consigting essentially of or consisting of the anmins aeid

sequenee of ST D NOL or another peptide-or agonist of the-disclosure, The

L

peptide can be adinistered in combination with one or more ageats for freatnient of
songestive heart fafture, for example, a vattioretic peptide such as atvial natriuretic
popiide, }\z aln natrivcetic peptide or Cotype natrtwretic peptide), a diuretie, o an

inhibitor of angictensin converting enzyme,

I twellth aspect, the disclosure features a method for trea ting benign prosiatic

1 hyperplasia, the method comprising: administering to the patient g composition
comprising z parified peptide comprising, consisting essentially of or consisting of the
snino seid sequence of SEQ ID NO: or another peptide or agonist of the disclosure,

“The peptide can be administered in combination with oae or mors agents for

treatment of BPH, for example, a S-alpha reductase inhibitor (e.g., Bnasteride) or an

15 alpha adrenergic tnhibitor (¢.g., doxazosine).

In a thirteenth aspeet, the disclosure features a method for treating a pationt suffering
from o pistrotnosting disorder, the method coraprising.administering to the pationt a
compasition comprising a complete or partial agenist of the GU-C receptor, ncloding
Wt not Himited to the peptides and agonists described herein, In various eiboditnents,
0 the disorder is & gastrointestinal motility disorder, chronie intestinal pseudoe-
obstroction, colonic p,sa‘a;ﬁmobstmc{ion, Crohn’s disease, duoé_ﬁ:;m;;;aﬁtrji radhux,
dyspepsia, functional dyspepsia, nonulcer dyspepsia, a fonctional gastrointestinal
disorder, fonctional heartburn, gastroesophageal reflix disease (GERD),
gastroparesia, frritable bowel syndrome, p(')S(’--G}?&l‘ﬁiiV&i3&“:13?5, tleerative colitis,

25 chronie constipation, aud disorders and conditions associated with constipation {e.u.
constibution sssooiated with ase of opiate pain killers, post-surgical constipation, and
conatipation asspciated with sewropatite disorders as well ws giber conditions and
disorders are deseribed heréind, obesity, congestive heart failare, or besign prostatic

hyperplasia. In various enbodiments the composition comprising an agonist of the

PR

1108




WO 2007/101158 PCT/US2007/062815

intestingd guanylate vyclase (GC-C) receptor is administered orally, by rectal
suppository, or p&m‘ni 2rally, In various embodiments: the agonist is & peptide, the
peptide inchides two Cys that form one disulfide bond, the peptide ineludes two Cys,
the peptide nchudes four Cys that form two diselfide boads, the peptids includes foar

g Oys, fwe of which form g disulfide bond,

I fintoenth aspect, the disclosure features a method for treating » patient suffering
from constipation, the method comprising administering a composition comprising a
complote or partalggootst of the GC-Crreceptor. I various embodiments: the
agonistis a peptide, the m:pti de tnctades two Cys that form one disulide bond, the

10 poptide inclades two Cys; the peptide includes four (“vb that form two disulfide
bonds, the peptide inclades four Cys, two of which Ry 4 disulfide bond, I various
embndiments, the constipation is associated with the use of a therapedlic agest {e.g,
antihypertesisived, anticonvulsants, antiasphsmodics, gualgesics, anticholinergics,

15, antipsychetios, calion-containing agents, anficomvudsants, ganglion

antidepross

1% hleckers, vines alkoloids); associated with s muscndar, reuropathiv, metabolic or
endocrine disorder {including bat not tmited to myotonic dystrophy, devmamyositis,
systemic sclerasts, sclerodoma, smyloidesis (neurologic or muscalar), ischomia,
tumor of the central nervous sysi"em, avtonomic newopathy, Chagos disease, oystic
fibrosiy, dishetes melhitus, Hirachsprung discase, hyperthyroidism, hypocaleaenia,

2 hypothyroidism, Maitiple Sclerosis, neasofibromatosis, Parkinson’s disease, and
spinal cord tesions {for example, related to sacral ngrve damage related o trauma or 2
tugry 0F the epteric nervons systeni}); post-surgical constipation ¢ pg}sm_;:»amuw tleus);
ssscciated with a struetaral colon alteration (for example that assogiated wit

Meophism, strivture, volvalos, anosectal, mflanimation, prolapse, rﬁ:cﬁ;caiegar

g
[#24

fisvure); associated with the a gastrointestingl disorder; assoctated with a systemie
Hingssor disceder (for example, electrolyte abnormalities, thyrofd diszase, diabetes
mallits, pashypopiteitaism, Addison's disease, pheochtomocytoma, trenis,
oorphyriay: chrondi constipation; assoelated with the use of analpesie drugs (e
optoid induced constipation); associated with megacsion, §(§i(>§}§%$§xic gonatipation;

30 functicns] covstipation; fonctional constipation assoeiated with ponaal transit, slow

~ 60~
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transit {e.g v or fewed bowel movements per week) or pedvie Soor dyssynergia
associated with bloating and abdominal pain,
Tna fifleenth aspeot, the disclosure features @ method for inoroasing gastrointestinal
motility in g patient, the method comprising adinistering to the patient s

5 anposition comprising a complete or partial agondst of the GC-C receptor, including

but not Trmited 10 the peptides and agounists described hereix.

In g sixteenth gspect, the disclosure features 8 method for decreasing gastrointesting
rafn or viscersd pain in @ patient, the method comprising administering to the patient
composition comprisiag a complete or partial agonist of the GOAC reciiptor, ingluding

i1 but not Hindted (o the peptides and agonists desaribed herein,

1o & seventosnth aspeot, the diselosure features amethod for treating congestive heart
fathure, the moethod comprisiog administering s complete of pariial agowist of the GC-
& recaptor, including bot not Hmited to the peptides and agonists described herain,
GUMC agondsts con act in the kideey and adrenal gland to contriol natnurests,

15 Raliures is, and ditresis thereby reducing the buildeup ot fhad associated with
congestive heart fallvie (orenz et al, J Clie fovest T12:1138, 2003; Carvithers ef al,
Aiedney, !.}*:.z“ &3:40, 20045, The agonist can be adivinistered in combination with one or
more agents for troatment of itongg':sti\fé heart failure, including but not timited to the
agents nsefp! for combitherapy deseribed horetn, For example, the agondst con be

2 administersd 1o combination with x nateiuretic peptide suwh as atrial naldoretic
peptide, brain nateiuretic peptide or CHiype nitrivretic peptides, u dinretic, or an
inhibitor of angiotensin converting enzyme, In various embodiments the congestive
heart fuilure is categorized as Class [ congestive heart faihue; the congestive heart

failure fs-categorived as Class [H congestive heart fatlure; and the congestive heart

28 fathare iy witegovized as Class IV congestive heart failure, The New York Heart,
Assoeiation (NYHAY functonal classification system relates congestive heart Faiture
symplomy to everyday setivities and the patient’s qualify of life. The NYHA defines

4,

ihe classes of patient. gymptoms réating 10 congestive heart fajlure as: Class H-slipht

<.
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timitation of phyaical activity, comfortable at rest, bot ordinary physical activity
vegults in fatigue, palpitation, or dyspriea; Class - marked limitgtion of physical
activity, comiforiable at rest, but fess than ordinary activity causes fatigee, palpifation,
ur dyspnea gnd Clasg TV- upnable 1o carry out any physical getivity withons discomfon,
§  symptons of cardiae insutficiency atrest, If any physical activity s underigken,
discomfort s incressed. Heart failure treatment using the polypeptides and methods

ribed heretn can also be classified apcording to the ACC/AHA guidelines (Stage

dise

AcAd sk for develpping heart fatlore without evidence of cardiac dysfonction; Stage

B Bvidence of cardiae dysfunction without symptoms; Stage €0 Bvidence of cardiac
50 dysfinction with symptoms; and Stage I Symptoms of heart faiture despite maxinal

therapy?,

I an cightoenth aspect, the disclosure features .« method for treating BPH, the method
comprising administering a complete or partial agownist of the GO receptor,
includiag bt not Haited to the peptides deseribed herein, GC-Cagonists acting in

15 the prostate can reduce eellutar hypertroply and complicaions agsociated with

sellufar ypartrophy. The sgonist can be administered in combination with one or

wmiore agasty for reatment of BRH, for exanple, a S-alpha redociase inhibitor (e,

~

Gnasteride) o sn alpha adrenergic inhibitor (e.g., dogazogine).
In a ninetesnth aspeot; she disclosure featares o method for treating vhesity, the

20 raethod comprising administering & coriplete or partial agonist of the GU-C receptor,
incloding tut not Hmiled to the peptides and agonists deseribed herein, This agowist
can be administered alone or i combination with one or more agents for treatment of
obesity, isdloding but nof Bmited (0 the anti-obesity agents deseribed herein, Thus,
for example, PY Y can be fused fo the carboxy or amine terminns ofa peptide-of

25 the disclosure. Such a fosion protein can include a chymosirypsin or trypsin cleavage

site that ean pernvit cleavage to separate the two peptides.

Ty variows eabodinents: the agonist is a peptide, the peptide includes two Cyx that

form ome disulfide bond, the peptide includes two Cys, the peptide includes four Cys
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that foem fio disul fide bonds, the peptide includes four € Clys, twy of adsich form ¢

disitfide hond,

e peptides and agonists of the GC-C receptor, including but not Himited to the.

peptides and agonists deseribed herein can be wsed fo treat, for example, constipation,

decreased intestival motiity, dow digestion, slow stomach emptying, The peptides
cirt Do used 1o relivve ome or more symptoms of 1BS (hloating, pain, con sit,ipatim{},
GERD (acid seflux into the esophagus), dundenogastric reflux, functional dyspepsia,
or gostropardsis {Hansen, vomiting, bloating, delayed gastric eompliying) and other

i v engiid mroey o et et Preined BN g agreny g
(Eiéii’,’:}"tik'i'ﬁ i'ékl‘i‘s-;liii'.‘i’-‘»il herens,

Clindeally acospted critevia thal define constipation range frem the frequency of bowel
movements, the vonsistency of feces and the ease of bowel movement. One common
wition of constipation s less than three bowel movements per week, Other
definitions fnelude abnonmalty hard stools or defecation that requires excessive
straining {Sehilier 2001, Allment Pharmacol Ther 15:749-763). Constipation may be
idiopatiic {fuctional consiipation or slow transit constipation) or secondary to othey
suses fncluding neursdogic, matabolic or endocring disorders. FThese disarders
inelude diabetes metlitus, hypoihyroidism, hyperthyroidisim, hypocalcacmia, Multiple
Selerngs, Pakinson’s &isvcsaseﬁ spindgl cord lesions, Neurofibromatosts, auionontic
neuropathy, Chagas diseass, Hivsehsprang’s disvase and oystic fibrosts. Constipation
may also betheresult of surgery or ue 1o the use of drugs such as anaigestos (ke

apioids), amibypertensives, anticonvulsants, antidepressants, antispasn nodics and

antipsychotios,

In & fwentieth agpect, the disclosare features isolated nueleie acid molocules
comprising or congisting of a sequshee encoding a peptide of the disclosure. The
disciosure also features vectors, e.p., expression veclors that include such nuclede acid
motecules and can be used to express @ peptide of the disclosure in 1 culsured cell
{e.8., 8 eokaryntic cell or a prokaryotic eell). The vector can Rurther inchude one or

more regulatory elements, ©.8., @ heterologous promoter or efements requived for

~ 63 .
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translation operably lnked to the sequence encoding the peptide, Tw some cases the

nucleic actd meleoule will encode an amino gcid sequence that includes the amino
acid seguenee of o peptide of the disclogure. For example, the snelois acid molecide
can endode a preproteiu of @ preproprotein that can be processed 1o produce ¢
pelypeptide desoribed herein,  In cases where unnatural smino aods are present in
the polypeptides deseribed heretn, selector codons can be wilized in the synthesis of
sueh pofypeptides similar o thatdeseribed in US200600190347 (for axample,

A

paragraphs 398-408, 457-499, and 576-588) herein incorparated by reference,

A vectos that includes & micleotide sequence encoding o peptide of the disclosare or o
vepiide or polypeptide comprising a peptide of the disclosure may be cither RNA or
DNA, dogle- or dotble-stranded, prokaryotic, eukaryotic, or viral, Veetors can
inelnde tranaposons, siral veclors, episomes, (0.8, plasmids}, ohromosomes inserts,
sud artificial chyomosomes (2.g, BACs or YACSs), Switable bacterial hosts for
expression of the encode peptide or pol yp@ptidc melde, but are not lmited o, £ cofl,
Suttuble sukaryotic hosts include yeastsach as S corevisie, niher fungl, verfcbeate
cells, nvertebrate oells (e.g., insect cells), p?am calls, human cells, human tissue colls;
and whole eukaryatic organisms. (g, a transpenic plant or a transgenic antmal),
Purther, the vector nocleie acid can be used 1o gencrate 8 virus such as vaceinia or
baculovizus (for example using the Baco-Bac® Baculovirus expression system

5

{pvitrogen Life Technologies, Carlsbad, CAY).

As noted above the disclosure ineludes vectors and ginctie corstructs siitable for
praduction of & peplide of the disclosure or 8 peptide or polypeptide comprising such
apeptide. Generally, the genetic construct also includes, i addifion to the encoding
nuleic acid moleuule, elements that allow expression, such as  promotes and
regudatory sequences, The expression vectors may contain transcriptional control
sequences that contro] transeriptional initiation, such ag protnter, enhances, sperator,
and roprossar sequences, A vatiety of transeriptional control sequences are wiell
known to those in the art.and mmy be functional in, but are not Bmited to, & bactorium,

east, plawt, or animal cell, The expression vector can alss mchude & ransiation-

-
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regulatory seyuence {e.g., an untranslaied §' sequence, an ontranslated 3' sequence, o
goly A addition site, or an infernal ribosome entry site), a splicing sequence or
sphicing regulatory sequence, and a transeription termination sequence. The vector

cun be capuble of attonomous replication or it can integrate inso host DNA,

The disclosure also fncludes isolated host cells harboring tne of the forgoing mucleic
acid molecules and miethods for producing g peptide by culturing such & cell and
recovering the peptide or a precursor of the peptide. Resovery of the peptide or
provursor may refer to collecting the growth solution and nesd vot nvolve sdditionat
10 steps of purification. Proteins of the present disclosare, however, van be purified
nsing stondard puntfication techinigues, such as, but not limiied to, affinity
clwomatography, themaprecipitation, immuncaffinity chromatography, srunoniun
sulfate previpitation, jon exchange chromatography, filivation, elecirophoresis and

bydropholsie intersetion chromatography.

18
The peptidis can be paified, Purified peptides are peptides separated from other
protefng, lipids, and mucleic acids or from the compoonds from which is it
synthiesized. The polypeptide can Sonstitute af least 10, 20, 3070, §0 of 53% by dry
weight of the purified preparation,

i
In o twenty Srstaspect, the disclosure features & method of increasting the leved of
cyeic guanosine ¥ -monophosphate (¢GMP) in an organ, tissus {e.g, the {ntestivial
smscosay, or eoll {e.g., 8 cell bearing GC-A ruceptivry by adminiitering & compogition
that inclgdes 2 peptide of the disclosure,

75

In twenty second aspect, the disclosure features a method for treating & disarder
amelierated by increasing ¢GMP levels, the miethod coniprising adiministering o
pharmams ical composition comprising, censisting essentislly of or ooz ;a}ai*mgm
SEC D NGO T o d peptide or agonist of the disclosare and a phianhaceutically

Al :ﬁ{:ci;*};:iim CATTIY
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I atwenty third aspect, the disclosure features a method for preparing a polypeptide
af SEQ NQO:T orany of the other polypeptides deseribed herein by: chemivally
syathesizing (he polypeptide and at least partially purifying the synthesized.

e

'gmi_\,qmpti{ie.

I & ety fourth, the disclosurs featires & method for preparing a polypeptide of
SEQ I N or any of the other polypeptides deseribed herein by: providing a host
cells e g, a bacterial or moammalian or insect eell) harboring a mucleie acid molecule
enceding the polypeptide, tulturing the cell under conditions sidtable for expression
c-f the polypeptide, and at least pactially puritying the polypeptide from the cell or the

cuHure media in which the cell 18 cultured.

In a twenty §th aspeet, the disclosure features a method fof treating inflammation,
including Ioflammation of the gastrointestinal tract, .., inflanmation associated with
» gastrointestingl disorder or infection or sowe other diswdar, the method comprising
adminivering to a puticnt a pharmacentioal composition. comprising s purified peptide
comprising, sonsisting of or consisting essentially of polypeptide of SEQ ID NGO o
any of the ¢dher polypeptides deseribed herein, Ty varicus embodinents the
jaftemmation is assoviated with 2 gastrdintestinal disorder, the inflathmation iy ot

pesecinted with & gastrointestinal Gl‘\(xrdm‘,

In a twanty-sixth aspect, the disclosure foatures a method for treating bypertension

The wethod comprises: administering to the patient a pharmsceutical composition
comprising, consisting esséntially of, or consisting of 4 peptide or gtonist of the
disclosare and o pharmaceutically acceptable catrier. The composition ean by
adnsinistered in combination with another agent Tor treatment of hypertension, for
example, a dluretic, an ACE inhibitor, an sngiotensin receptor blocker, & beta-blocker,

or @ ealciem channel blockur.

it g twenty-sevonth agpect, the disclosure featores a method for treating seoondaey

Typerglycerniag 1 connection with pancreatic diseases (chronde pancreatitis,
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pancreaseetonry, hamochromatosis) or endocrine diseases (aeromegaly, Cushing's
syndrome, pheochromocytoma or hyperthyreosis), drug-induced hyperglyeemias
{honzothinsdinzine saiureiics, dinzoxide or glueocorticoids), pathclogic glucose
iolerance, hyperglycemiss, dystipoproteinemias, adiposity, hyperlipoproteinemias

§  andfor hypotensions i3 desmtibed. The methiod comprises; administering to the pationt
a pharmacentical compusition comprising, consisting essewtially of or consisting of &

peptide ovagondst of the disclosure and & pharmaceutically acceptable varrier.

Also deseribed are thetapeutic methods enploying any of'the brgoing pelypeptides

{both with snd without the proviso. The therapentic methods inclode treating a

1 disorder sefected from the group consigting off & gastrointestinal disorder, cystic
fibrosis, congestive heart failure, benign prostatic hyperplasta, the method comprising
administering a composition comprising any of the forgoing polypeptides {hoth with
and without the proviso), The disorders that can be treatéd inclader o gastrointestinal
motility disorder, irritable bowel syndrons, a;'hmmc. mmstipaiiam a functional

1B gastrobntesting] disordes, sestroesophageat reflux discase, fungtional hearthurn,

dyspepsis, fusctional dyspepsia, nopaleer dyspepsia, gastroparesis, chronio intestinal
pyenda-obstruction, colonie pseudo-obsiruction, Crohn's disease, wlearntive colitls,
snd inflammatory bowel disease as well 6§ dther discases and disorders described

herin.

@ Adso desoribed are methods for producing any of the forgoing polypeptides
cotmprising providing n coll harboring a nuclele acid molecule encoding the
polypeptide, cultaring the cell under conditions in which the peptide is espressed, and

solating the expressed peptide.
Also descrided are methods for producing any of the forgoing polypeptides

35 CompRINRg a}mms,cu}y synthestzing the peptide and then purifying the synthesized

piphide,
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Also dessibed are pharmacestical compositions comprising the forgoing

polypeplides,

Alsp deseribed ave nocleic acid molecules encoding auy of the forgoing pol ypeptides,

vestors (0.8., expression vectors) containing such nucleie aeid molecules and host

sels harboring the pucleic scid wolecales or vectors.

Certain of the polypeptides deseribed herein have some homology to a natorally-
occurring guaaylin or uroguanylin, Both guanylin and wroguanylin are consnonty
expressed a8 an Bnmature prepropolypeptide that Is processed 1o yisld the mature
polypeptide. Thus, imnmature guanylin and woguanylin polypeptides generally
include a so-called “pro seguence™ followed by a “pro scquence” and then the maturs
potyvpeptide sequence, Thepre sequence s important for seeretion of the
potypeptides, The pro seguighes is important for proper folding o the mutiwe protein

under af least some conditions.

Ag aoted sbove, in mature guanylin or wrogianyvhin and in acive variants theréo!
disulfide bonds are present between the first and third cysteines and botween the
second and fourth eystemes, The pro sequences of guanylin and wognavylin are
thought to be foyportant for proper disulfide bond formation. Moveover, guanylinand
rognanylin s cach thought to exist as an A-isomer and § B-isomer. For each
profein the A~ and B-isomershave the same disulfide bond connectivity but differ in
three-dimensivnad conformation. Itis thought that only the B-isomer iy fack sonie
activities {see Lauber 2005 Protein and Peptide Letters 12:15 3). The pro sequenges
might be important {or formation of the active A-isomer. n addition, such sequences
van metect the nrature polypeplide from premature degradation in the body r
stabilize o particular isvmeg of the polypeptide. In some cases, such segquances way
inftuence oligomerization. Accordingly, iu some embodinents the pelypeptides:
deseribed herein are produced and or administered taa fonm that includes a pro
sequenee, 8 pre sequence or botl & pre sequence and 4 pro sequence (g “prepro

sequence”) ut thelr aming termnus. Thog, wseful polypeptides van inchude a pre

NI
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SEGUONCY, & PFO SEQUence OF & prepro sequence preceding (mino-{ferminal o) a GC-

regeplor agonist polypuptide described hereln, FIG. 4 depiuts (e pre sequence (SEQ

MNOs - moesequence (SEQ ID NOs: -3, prepro sequencs (8EQ ID
NOs:  » O, and'mature sequence for a nimber é\ddﬁ}-’ﬁﬂ and uroguanyhin

polypeptides as well a various combinations theveof (g2, 2 polypeptide consisting of

a'pre sepuesee aud a mature polypeptide).

One ovmaore of a2 pro sequence, a pro sequence and a prepro seguence can be present

at the amine fermings of a GC-C receptor agonist polypeptide described herein, Thus,
duserihed herein are polypeptides comprising, consisting of or consisting essentially
of .{'ﬁmxa ann fenmings o carboxy terpinus) ang or more-oft 4 p:e-s@quence {BEQ
NGO« spre sequences) and a pro sequence (SEQIDNOs: . - o
sequences) Tollowed by a GO-C receptor agonist polypeptide deseribed hereln, e.a.,
mature homea guanylin or mature human woguanylin, Usefel GC-C .z‘ﬁ.uépmr
polypeptides that can madified by the addition of pre, pro, sndfor prepry seyuences

inctude, bat are not limited to:

POTCEICABAACTGC (SEQ IDNO )
POTERICATAACTGC (SEQ ID NO: )

PGTCEICANAACTGC (SEQ 1D NO: )
PGTCRICAQAACTOC (SEQ Y NO: )
BOTORICARAACTGC (SEQ ID NO: )
PGTOBICABAAUTGC (SEQ 1D NO: )
POTCRICADAACTEC (BEQ D NO: )
POTCRICAGAACTGC (SEQ IDNO: )
CAAAACTGCSEQ IR NO: )
GTORICAMAACTGC (SEQIDNO:

POTCRICATAACTOC(SEQ ID NGO )

POTCRICALAACTGC (REQ ID NG )
POTCEICAVAACTOGC (REQ ID NG )

‘E\ *ng“ i 3( f{ e}\ 'X i(,‘ii.. {‘\_‘l Q E_L) N{.) )
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POTCRGICAYAACTGE (8EQ ID NO:
POTCRIGEAYAACTGC (SEQ ID NCx
COAYAACTGO (SEQ I NO:
PGTCRICAGYAACTOC (SEQ 1D NO:
POTCRICAYGAACTGC (SEQ D NOs
PGTCRICAYAGACTGC (SEQ ID N
POTCRICAYAAGCTGC (SEQ 1D N
FICAYAACGTOC (SEQ 1D N
POTOEICAYAACTOGE (SEQ 1Y NO:
POTCARICAYAAUTGC (SBQ D NO:
PETCEAICAYAACTGC {(REQ ID NO:
PUTCRIATUAYAALTGC (SEQ 1D NO:
PUTCEICAAYAATUTGC (SEQ 1D NOx
POTCRICAYAAACTGC (SEQ 1D NO:
PUTCRICAYAACATGC (SEQID NO;
POTCBICAYAACTAGC (SBQ 1D NO:
POPORICAYAACTGAC (SBQ 1D NO;
POTCARICAAYAACTAEC (SHQ 1D NO2 )
POTCRAICAAYAACYGC (SEQ IDNQ: §and
PIFPORIACAAYAALTRGC (SEQ IDNOL ),

FGTOE

POTC

)
)
)
)

)
3

)
)

—
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fa sorhe eages itway be-desirable te have a polvpeptide that includes g pro sequehice

frovna st guanylin ov wroguanylin polypeptide and a pro sequence from a second

mumsylin or uregsanyviin polypeptide. Inother cases, the pre sequence and thepr

seguenee gre from the same guaaylin or sroguanylin polypeptide,

Useful potypeptides can include a naturaliy-oceurring guanylin or erogranylin

polypeptide i its mature formy, a8 8 prepro polypeptide {inchdes, from aming

tetminug to sarboxy tetmings, pre sequence; pro sequonce and mature polypeptide), iy

a propotypeptide (includes, from amine lenminos to carboxy terminns, pro sequence
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b anatues polypeptide) or as  prepelypeptide (ncludes, from amine terminas fo

carboxy ferminus, pre sequence and niature polvpeptide). FIG. 4 depiats these

various gguaﬂyiéﬁ or uroguanylin polypeptides,

Fsome vases # polypeptide will be produced, o.g., teconibinantly, with & pre

N

seinence sndior g pro-sequence, n cmainicascs the pre sequence andfor pro
sequence 18 removed prior to adininistration of the:polypeptide to & patient. o other
cases the prepropolypeptide, propelypeptide orthe prepolypeptide is administered o
{he patient. The pre sequence and/or the pro sequence may stabilize the polypeptide
or o astive isomer thereot, facilitate efficient folding of the polypeptide ar protect the

10 volypeptide from degradation in the patizoUs body, Thux, ore seqt HEHEO IS
b W g S R 3

sequences and/or preprosequences that do not significantly interfere with GO

veceptor agonist retivity can be benefivial. In some cases the pre sequence andfor the

A

prosequences are removed by physiclogical processed after administration,

{11 somme cases usefl polypeptides will include only a portion {e.g., 20, 15, 12,11, 10,

15 8, 8,6, 5, 4 or fower) of the amine acids of a pre sequence (SEQ D NOs: -,

..................

piio sequence (SEQ D NOs ___» 3, preprosequence (SEQ IDNOs - 4.

As can be seen in FIG. 4, pro sequences inchude Cys residues that may form g

disulfide bond. Poroxsmple, many pro sequences inglude two s rosidues separated.

~

rese Oys residues may form a disalfide bond. These Cys

By 12 mnino aeids
2 residues osn be replaced by homocysteine, penicillunine, S-mersaptoproline
Kolodxie) ot al, 1998 Int ] Pept Protein Res 48:274% B, P dimethyloysteine (Hunt of
al, 1993 Int d i’s:apt Protein Reg 42:249y or d_i.amimopmpi«:mic acid (Smith et al, 1978 3
Med Chom 21117} to forny alternative internal eross-dinks at the positions o the
ntwmal disulfide bonds,
25
Metabolites of-Aspamgine
it sunie pases an asparagine {Asn) within a polypeptide can be metabolized to have &

sdifferent structure and the OC recepior agonist containing such a mustabolite of Asn

I
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may retain sctivity, Polypeptides where one or move Asn, ¢

withiz an evubodiment of SEQ D NO:T deseribed hereln are rep

pharmacentical composition that optionatly containg one or more gdditional aetive

- ingredients.

For drs

termingl thereto having the strcture

i
N
M '\]
S S

el .
& Q
2t i
I A
R VI HO™T Ty
SRt 30 \
\\S\r ,»’X«..x AN i H
3N ) “\{ Y i N
N NI N
Y y e YT N
& 3 S §§

eyelic buide:

2
Q
Aspn
o
§§
el

sample, one ormore Asn within a polypeptide and the peptide bonsd ¢

i poplide bond carboxy termingl there to can be replaced

PCT/US2007/062815

. OTHZ OF s Ast

faced by & metabolite
ol A can be usefil iy the methods deseribed herein and can be present

g

Arboxy

5,

by 2
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i IsodAss

~

The Agp can be L-Aspor D-Asp, The 1s0Asncan be DisoAsn o L-soAsn,

-

s Considering the asparagine only, oneor move Asn having the structure:

{&h

5
3
0
-y N
w i \\ . LA b SO\ .'Gg.o

oo e e #
B\l\ “‘)'\\V \(_“.- R , § ; . I o ] .
L Xl ~ RS > L ISR N 5

: > by 0t

{@) {h) w3
10

provided that an Asu at the carboxy termivus is not replaced by structare (8) or
structore {8). When the Asi iy it the carboxy terminas of the piptide, stracuire (i}
cannot form. Since structure (¢ s formed through structure (), slencture (03 cannot

he formed when the Asn s af thecarbosy eravinus,

The formation of the various metabolites of Asp i depicled below,

[
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The details ofone or more embodiments of the disciosure are set forth in the
accompanying deseription. All of the publications, patents and patent apphications are

hereby incorporated by reference.
DRAWINGS

FIGL depivte deletion vartanits of human geanylin in which one, two, three or fous
amine acids ere deleted, The deleted amino acids are between Cve, and Cygeas well

s arning tenminad fo Oy,

FICGH 2 deptoly snsertion vaviants of human guanylin in which one, two, three or four
aming aclds are inserted. The insuried amino acids afe between Cys, and Cyvsqas well

as am senvinal to Cys, and carboxy terminal 1o Cysg

FIG 3 depicts various polypeplides which include the amino acid seuuence: Xaw,

Kuay Naay Cvse Xoas Xasg Naas Xaag Xaay Xanyy Xaggy Csy Kasyy Xogpe Ko

Xaug (SE 10 NO: 1y wherein; Xaay s any amino aeid or is missit g Xeag is any
aming sohd or s missing; Xaay Is duy amino dedd or is misging Xagy is Gl Kaagis

Phe or Leu; Xaayis Cyst

.X’;ii‘&afﬁ any of the 20 naturally-decorting amine acids other than Cys or is missing:
age is any of the 20 naturglly-eeotnring amino ackds; Xaayg s Pro or Ghyy Xoayi is
sy o the 20 mumiiwm proing annno acids; Xaag is The, Val or Gly; Xaagnts Gly
or Alag Xaags 38 Cys and Xagge is any of the 20 naturallyv-occurring mmino delds or is

missing,

FIG 4 fx 2 table depleting the ssquences of various guanylin and wroguanylio
polypeptides, including pre Sequenioes, PreSeguences, prepro Seuiences, mahwe

sequences and comblastions thervef.

,\,‘
L
t
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DETAILED DESCRIFTION

The peptides of the dise Tosure bind to the guanylute cyclase (GO-CY roceptor, a key
reguiator of fuid and electrolyte balance in the intestine and kidusy, When
stimulated, this receplor, which is located on the apicai membrane of the intesting
spithelal suritoe, causes sn inerease In intestinal eptthelial oyclic GMP (OMPY.
This inerease in ¢GMP is belivved to cause a decrsase i water and sodinm -f;ib.‘i{}i‘}?tif}n
ad an incroase in chloride and potassium ion seerction, leading to changes in
fnfestingl aid and electrolyte ranspon and increased intestinal motility. The
intestingl GO receptor possesses an extracellular igand binding region, 8
wansmenbrane region, an intracelinlar protein kinase-like repion and a cyclase
calal yi"ac‘: domain. Proposed functions for the GC-C receptor are the Haoid and
glectrolyte homeostasis, the regulation of epithelial cell proliferation and the induction

of apoptosis (Bhaithubhat 2002 Cuer Opin Drug Dis Dével S301-268).

Iy pdddition o being exprassed I gastrointestinal epitheliad wells, GO-C {s expressed m
exira-imesting] Gagues including kidney, ling, pancreas, pémitm ¢, adrenal, developing
fver, hoart and male and fomale reproductive tissues {reviewed in 'Vaandrager 2002
Mel Cell Biocken 230:73-83). This suggests that the GCC receptor sganists can be
used in the wweatment of disorders vatside the Gl tract, for exwmnple, congestive hieart

fatbore and benign prostatic hyper piasm

4

Ghwelin, 4 peplide hormuone seereted by the stomach, 1 » koy regulator of sppetite is
Hgnans. Ghrelin sxpression levels are regulated by fasting and by gastric emptying.
{Kim et o, 2003, Newrorepet 14:1317-20; Gualillo et al,, 2003, PEBS Letts 3520 103-
9}, Thus, by iricreasing gastrointestinal motility, GC-C receptor agonists tay also be

used to regniate obesity.

In humians, the GC-C receptor s activated by guanylin (Go) (LS, Patent 596,097,
sroguanylin {Uen) (108, Patent 5,140,102) and ymphoguanylin (Forte et al, 1999
FBrdocrinology 14031800-1806).

3
fo
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Many gastrotutestingd disorders, including IBS, are associated with sbdominal or
visveral puin. Certain of the peptides of the disclosore include the analgesic or anti-

nocieeptive tags such as the carboxy-terminal sequence AspPhe immediately

'i?:.s%icwi'ﬂg a Vep, Tyror Phe (Le, @ chiymotrypsin cleavage site) or following Lys ov

b514

o {a trypsin clesvage site), Chymotrypsin in the intestinal tractwdll clerve such
_gmpi‘id@ss nmediately carboxy terminal to the Trp, Phe or Tyr residue, releasing the
dipeptide, AspPhe. This dipeptide has been shown to have analgesie nttivity ig

avdmal models {Abdikkahi et al. 2001 Fuadap: Clin Pharmacol 15:117-23; Nikfar et

vy

al TEET, 20:543-6: Bdmundson et-al 1998 Clin Pharmacal Ther 53:58G-93Y, I this

W0 manter such peptides van treat both pain and inflammation. Other snalgesic peptides
cam be presens at the carboxy terminns of the peptide (follow wing a cleavage sife)
incliting m{i{.smf:rp}'xén~’i,v endomorphin-2, nocistatin, dalavgin, foproy, ziconatide,
md substance P As deseribed in greater detail below, various analgesic peptides and
compounds zan be covalontly linked to orused in combination therapy with the

16 fherspontic peptides described hersin,

1o the human body an inactive form of chymotrypsin, chymoirypsinogen is produced
fie the panereas. When this inactive enzyme reaches the small intestine it is converted
to aetive chyiotrypsin by the excision of twe di-peptides. Active chymotrypsin will
cleave pepiides al the peptide bond on the carboxy-terning} side of Trp, Tyr or Phe

20 The presence of active chymotrypsin i the intestinal tract will lead v desvage of

i

certaty of the peptides of the disclosure having an appropriately pa}sitim\ed
chvinotrypsin cleavage site. Certain of the peptides of the disclosure include a Trp,

’i.‘};r or Phe imms‘xﬁatﬁ}y followed b}g a carhoxydem}iﬁa} apalpesic peptide, It is

2 of ﬂ ¢ disciosure havingan appeo pmtei\ positioned chpmotrypsin cleavage site as the

popticde passes through the intestinal tract,

Trypsiveges, ke ch mwmpxm is a serine protease that is produced in the pancrzas
and s present in the digestive tract, The active forin, trypsin, will cleave peptides

having a Lys or Arg, The prosence of active frypsin in the intestinal fract will Tead to

s ?7 -
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cleavage of certain of the peptides of the disclosure having an approprintely
postiionsd trypsin cleavage site. 1tis expected.that chymotrypsin clesvage will
release the analgesic peptide from peptide of the disclosare having an-apyraptiately

posttioned trypsin cloavage site g3 the peptide passes through the intestingd tract,

5 Insomw cases, the peptides of the disclosure ave prodoced as 4 propro protein, The
prepra prodein can inclade any suitable prepro sequence, imfuding Tt not Hmited to,
for oxample, muatlisale Hpawaalag petvgdents Btesvkkik digepgepry ghimfapip
gépvypiles ypmtpeclkp lekepnagel lgtlectaed {SEQ D NO: 3, wgoraasgd] pgvavelil]
Jystgsvyig vagfivgles mbklsdleaq wapsprlgag slipavelihp alpgdigpve asgeasaitk thitis

1 (SEQID NG ), ra{SEO D NO. ), mnawlisvie Teslavive avivedadis fplesvkalk
Wrevgepd stk plpvapeles gsafpealp leekpoaeet lgrleslagd (SEQ RO ),
and msgsghwaay Hlivigeag gvyikybpfy vglesvkkin eleckqusdp guuksgllpd veynpalpid
tgpveasgen ssifkalrt o (SEQ D NO: )or @ bacterfal leader sequence such as:

mkksiififlav

spiaqdakpyesskekitleskkemakksuksgpesm, Where the peptide ig

1 weduped By bacteddal cell, eg, B coli, the forgoing leader sequence will be eleaved
annd the mature peptide will be efficiently seereted from the badterial cell. 118, Patent
MNo. 5,305,490 deseribes vectors, expression systems and methods for the efficient
sroduction of certain mature peptides baving disxiiﬁde bonds in bactedial vells and
maethods o scliioving efficient secretion of such mature peptides. The vectors,

20 CRPOSSIDN SYSIUMS. and methods deseribed in ULS. Patent No. 5,393,490 can be used

to prodace the polypeptides of the present disclosure.

YVariant Pentides

“The disclosure ichides variant peptides that can inclede one, tey, three, foue, or five

af wore{e e, 9. 78, 8 10, 11 12,13, 14, or 15) amino acid sobstitutions compared

1o any of the peptides deseribed gbove, The substitution{s) can be conservative or

N
>

nowconservatfve. The naturally-occurriug anite actds van be sebstitated by D-
Bnonrers of any amine acld, non-niatural aniine acids, natural and nos-natursl aming

acid analogs, and other groups. A conservative amino acid substitution results in the

78~
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alterdtion of an amino acid for s dimilar acting amino acid, oramine scid of fike
charge, polarity, or hydrophobicity. At some positions, even conservative amino acid
substifutions can redoes the activity of the peplide. A conservative substitution ean
spbstifute a :.z‘atm"a;i,);fvaccs;n'nn amine acid for & non-naturally-occuiring amine acid.
Among the gatwrally occwring wnine acid substitutions generally congidered

sonservalive ara

For. m nu :
A}amm
mm ving

I,s;\ Iim

Asparagine Asn Asp, Gly, Gln,
Aspartic Actd Asp  Asp, Glu, Gin
Cysteine Cvs  Met, Thr, Ser

Gimnm&usx Gl Asn, Glng Asp

Chaetamic Aad Gla Asp, Asn, Gln

Clyoing Gy Ala
Histidine His  Lws, Aig

fnoleucine He Val, Lea, Met
aucihe {aew Val, He, Met

Lysine Lys Arg, His

Methioning Met e Leu, Vil

Fhenylatening Phe.  Tyr, His, Trp

Prolivie Pro

Serine Ser Thr, Cys, Ala

Threoning Thr Rer, Met, Val
Tryplophan T Phe, Ty
Tyrodine Ty Phe, His

Valine  Wal o Lew e Met

’

In some clrdymstances i dan be desitable (O treat patients with a variant peplide that
hinds to and activates iptestinal GC-C receptor, but is less active or more setive than
the non-varians forma of the peptide. Reduced activity can arise from reduced affinity
for the recepror or & reduced ability to activate the receplor ouce Boundor 19{? voed
stability of the peptide. Inoreased activity can arise from juereased affinity for the
receptor of an incregsed ability to getivate the receptor once bound o increased

stability of the peptide.

~ T .
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In soms peptides ene or both members of one or both pairs of Cvs residues which
normialily fudrn a disulfide bond cun be replaced by homosysteine, psni;:iliamine, 3.
mercaptoproline (Kolodziel et al. 1996 It J Pept Projein Res 482743 § i
dimethylevstoine (Humt et al, 1993 Jar J Pepe Protein Res $2:249

5 dusninepropionie scid (Smith etal, 1978 U Med Chem 21301710 f{u‘m alternative

imternal oross-Hnks at the positions of the sormal digutfide bonds.

Production of neotides

Useful peptides can be produced eitherin bacteria including, without limitation, X,
cofl, or in other existing systems for peptide or protein pridusction (e.g., Bacilluy

1 swhitfly, baculevirus expression systems using Drosophila $190 gells, veast or
fitarsentous fongal expression systems, mammalian eell expression systeins), or they

van be chemically synthesized,

i the peplide or vasiant poptide s 50 be produced in bacteria, e, £ coll, the nuelei

ackd moleeule oncoding the peptide meay alse encode o leader sequencs that permils

16 the seoretion of tie mature peptide from the cell. Thas, the sequence encoding the
poptide can mclude the pro sequence and thé pro sequened of) for example, &
naturaily-oceurring bacterial ST peptide. The secreted, mature peptide can be purified
from the cultore medium,

The stquance encuding a peptide of the disclosure is can be nserted into g veetor

20 capable of delvering and waintaining the nucleic woid molecule n a bacterfal cell,

The DNA moelecule may be inserted into an sutonomously replicating vactos {suitable

veotors inclade, for sxample, pGEM3Z and péDNAS, and detivatives thereof). The

veetor sucleic scid may be g bavterial or bacteriophage DNA such as bacferiophage

Jambda or M i 3 and derbvatives thereol, Constroction o a veetdr comtaining & nucleic
26 add described herein can b followed by trapsformation of a bost cell sach as o

bacterion Suitable bacteral hogls inclode but ave not iniled {0, B vell, B subiilis,

FPeewdomonas, Sobnoaella. The genitic congtruct also includes, in addition o the

~ 8¢
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encoding mcteie scid molevule, elements that allow expression, such gs & promoter
and regulatory sequences. The expression veetors may contain transeriptional control
sequences thit contral transeriptional inftiation, such as promoter, enhancer, operator,
and repressor sequences,. & varlety of transcriptional control sequences are well
known 1o those inthe att, The-expression vector can alse include o travslation
regulatory sequence (o.g., an untranslated §' sequence, an ontvavslated 3 sequence, o
s fnternal ibosome entry site), The vectar can be capablé of autonemens yeplication
ar 1 ean integrate inte host DNA to ensure stability during peptide production,

The protenvending sequence that includes a peptide of the disclosure can wlso be
fused 1o o nuclele acid encoding a polypeptide affinity tag, ¢ i, ghutathione §-
transterase {GST), maltose Ebinding protein, protein A, FLAG tsg, hexa-dstidine,
vaye tag or the influena HA tag, inorder to facilifate purification. The alfnity sag or
reporter fusion jolns the reading frame of the pephidé of interest 1o the reading frame
of the gene encoding the affinity tauy such that 3 translational fusion is generated.
Expression of the fusion generesults in frauslation of a single polypeptids that
includes both the peptide of interest and the affinity tag. In some instances where
alfinity tags are utilized, DNA sequence encoding a protesse recognition sie will by

fused hebween the resding frames for the affinity tig and the peptide of Tuterest,

Ceavetic vonstruets and methods yaitable for production of mmuture and matore forms
ofthe peptidey and variants of the disclosure in protein expression systems other than
hactenia, and wall known to those skilled in the ard, can alse be used to ;n*a(}ncr:;

peptides 1w g biclogical svstem.

Matuze peptitdes and variants thereof can be synthesized by the solid-phase method
using an automated peptide synthesizer. For example, the peptide can be synthesized
o Cyed-CHy Br)-OCH-4-(oxymeiliyl)phenylavetamidomethyl vesin osing g
double coupling program.  Protecting groups niust be used appropriately 1o dreate the
corvect disulfisde bond pattern. For example, the following protecting groups can be

nsed: tbutylrgyearbony! (alpha-amino pronps); acetamidomethyl {thiot groups of Cys

~ 81
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sidues B and BY; 4-methytbenyd (thiol groups of Cys residaes C and FY; benzyd (v
carbox ! of glataric acid and the hvdroxyl group of threonine, i present); and
bromoebenyi (phenolic group of tyrosing, i presenty. Coupling is effpeted with
symmetical adiydeide of thutoxylearbonviamine aeids or hydroxybenzotriazole
ester {for aapavagine or glutamine residues), and the peptide is deprotesied and
cleaved from the solid sapport in hydrogen fluoride, dimethy! sulfide, snisole, and p-
thioeresol gsing R/ UGS rabio {wvivAs) at 0°Cfor 60 muitn Afterremoval of
hydrogen Huoride and dimethy! salide by reduced pressure and anivole and p-
tiocresol by extraction with ethy!l ether and ethyl acetate sequentially, erude peptides

e extracted with a mixture of 0.5M sodihurn phosphate butfer, pH 8.0 and NN-

dimethylformamide usiog 141 ratio, viv. Disulfide bonds between Crys residues san b
Tormed usﬁngqiémz iM affoxid %Mm etal, (19913 J. Am, Chess. Soc. 11386857-62),

~~~~~

may b nevessary o fiest dm\;i thu peptide in $0% acetic .at;:id in water before
disuliide bond formation. Saturated iodine solution in glacial acetic anid is added (1
ml fodine solution per 100 ml solutiony. After incubation at room femperature for 2

nclosed glass container, the selution is dituted five-fold with detonized water

N
s
1]
-ff,
s

ind Extracted with ethy! ether four tineel for removal of unreacted fodine. Afler
vemoval of the residual wmount of ethyl ether by rotary evaporation the solution off
crude product i Tyophilized and puritied by successive roverse-phage

chromatography.

Pentitles cah glso be synthesized by many other wmethods including soii.ﬁ hage
synthesis using traditional FMOUC proteetion (1.8., coapling with DCC-HOBand
deproteotion with piperding in DME)L Cys thiol groups can be ity protected.
Treatiment with TRA can b oved for final deprotection of the peptide and release of
the peptide from the selid-state resin. Inmany cases aiv oxidation 1 sufficient to

achieve proper disutfide bond formation.
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Intestinal C30-C Recentor Bindine and Activity Assavs

sy

hie ahitity of peptides, variant peptides and other compounds to bind 10 and srivate

NN

the intestinal GE-C receptor can betested nstng the T84 human colon carcinoma cell
line (Aterivan Types Culture Collection {Bethesda, Md.),

¥

Brietly, vells are grown to confluency in 24-well cultore plates witha 111 misture of

Ham®s FI2 medium and Dulbecso’s modified Eagle’s medism (DMEM),

supplemented with 3% fetal calf seram and are used af betwesn passages 34 and 60,

40 Monolayers of T84 cells in 2d-well plates are washed twive with | mifweli DMEM,
then incubated at 37°C for 10 mrin with 0.45 ml DMEM containing { mM
isobutyimethyizanthine (IBMX), a evelic nucleotide phosphodiesterase inhibitor,
Teat peptides (3051) are then added and menbated for 30 mimates at 37°C. The media
is aapirated and the reaction is terminated by the addition ofive cold 0.5 ml of 0LIN

18 HCL The samples are held vo foe for 20 munutes and then evaporated to dryness
using a heat gun o vacoum cendrifugation. The dried samples are resuspended in
{1.5m1 of phosphate buffer provided 1o the Cayman Chemical Cyclic GMP BIA kit
{Cayman Chemical, Ann Arhor, M) Cyclic GMP is measwred By BElA secording to
procedures outlined in the Cayman Chemical Cyclic GMP EIA kit

20
Foy the binding assay, T84 cell monclayers in 2d-well plates are washed twice with
mi of hinding butfer (DMEM containing 0.05% bovine serurn sthwmin and 28 mM
HEPES, pH7.2), then incubated for 30 minat 37°C in the presence of mature
radioactively fabeled . eofl ST peptide and the test material at various

a5 concendrations. The cells are then washed 4 times with 1wl of DMEM and
solubilized with 0.5 mlfwell IN'NaOH. The level of radioncti vity in the solabiihized

material g then determined using standard methods,

Murine gastrointestingd ansi QG assay
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In order to determine whether g test compound or a peptide, Gxireases the rate of

gastrolmtesting] fransit, the toas compound can be tested in the murine gastromtostinal

transit {is? ) assay (Moon et al, Dfection aied Immmity 250127, 1979). In this assay,

charodal, which can be readily visualized in the gastroftestingl tract is adninistered
5 toowdee afler the administzation of atest compound. The distanee traveled by the

charcoal is mensured and expressed as a pereentage of the total Tength of the colon.

Mice are Ssted with freo socess 1o water for 12 to 16 hours before the treatment with
peptide or control buffer, The peptides are orally administered af Tpgihg ~ Tsmgdeg of
10 peptide in buffor (20mM Tris pH 7.5) seven mifnutes bafore being given aoral dose
of 3% Activated Carbon (Aldrich 242276-250G), Control mice are adwisistered
ttfer only bofore being given a dose of Acttvgted Carbon. Afler 15 mingtes, the
mice are sacrificed and thar mteatings from the stomach to the cocum are dissected.
The fotal length of the intestine as well as the distance iraveled fom the stomach 1o
15 the charcoad fropt s measured for cach animal and the resulls are expressed as the
percent o the total length of the intestine traveled by the charcoal front. Results are
reported as the average of 10 mice + standard deviation. A comparison of the
distance traveled by the charcoal between the mive treated with peptide versus the
nice reated with vehicle alone is performed using a Stadent’s ttest and a salistically
20 signifivant difference is considered for P<0.03, Positive controls for this assay may

include commersially available wild-type 8T peptide (Sigmo-Aldrich, 8t Lovs, MO}

and Zelnormd, & drag approved for TBS that is an agonist for the serotonin receptor
SHT

25 Sioiter assays van beperfornixd in other rodents, for example, rats, In addition, GIT
assays ot be performed and compared in wild-type vorans rodents lacking the
guanylate cydlase O regeptor (GOAC KQ), for examyple, using the GC-C KO mive
deseribed in Maim of al 1997 Bilochem and Biophysical Reseateh Conpaunications
2390403,

K3
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Suckling mewse inodel of imtestinal secretion {SuMi assay)

The peplider of the disclosure cag be tested for thedr ability 1o juerease intestinal

seeretion using a suckling moase model of intestinal seoretion, In this model & test

compound is administered o suckling muive that are bebween soven and nine days old
5 Afler the miice are sacrificed, the gastrointestinal tract from the storaach to the cecum
i3 disserted {Mguis™). The remiing (“carcass™) as well as the guts are welghod and the
satio of @ty to carcass wiight is calculated. I thie vatio is above .09, one can
conciude that e test compound Dncregses intestingl seeretion. Contrals for this assay

may include wild-type 8T peptide and Zeloormid,

10

The PRG-induced writhing modal can be nsed to assess pain contenl activity of the

peptides and GO-C receptor agoutsts of the disclosure. This medel is desaibed by

Stegmund of al, (1957 Proc. Soc. Exp. Bie. Med, 93:720-731), Briefly, one bonr after

oral dosing with a test compound, e.g., @ peplide, morphine or vehicle, 0. 025
18 shenylhenzoguinone (PR solution {12.5 mLikg) is injected by intraperitonsal route
into the mouse. The rmrn‘mﬁr of stretches and writhings are vecorded from the $% o the
10 migete afer PBQ injection, and can also be counted between the 33% and 40%
minute and bitween the 60% and 515" minte to provide a kinetic assessment. The
resuls are expressed as the number of stretehes and writhings (meaf: SEM) and the

20 percentags olvariation of the nouiceptive threshold valeulated from the mean value of

the vehicle-treated group. The statistival significance of any differences betwesn the
freuted groups and the control group is determined by a Thumett’s fest asing the
residhal varlance after » one-way analysis of variance {P<00.05) wsing SigmaStat
Noftware,

Colegiv hyperal gesda animal models

Hypersensitivity 1o colorectal distension iz g comimon feature In paticnts with BN and

ruay he responsible for the major symptom of pain. Both inflammatory and nen-

-85
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inflarumatory animal modeds of visceral hyperalgesia to distension have been

developed to investigate the effect of compounds on visceral pats in IBS.

I Tripigobenzencsulnhonic acid {TNBSHnduced rectal alladvaia mods

Male Wistar rats (220250 g ave premedicated with 0.5 rag/kg of acepromazine
injected ntraperitoneally (IF) and anesthetized by intraymasonlar adwinistration of 100
mg/kg of ketanting. Pairs of nichrome wire electrodes (60 om in lonygth and 8 um tn
diamoeter) ase implanted in the stristed muscle of the abdomen, 2 em laterally from the
white Hne. The free snds of electrodes are exterinrized on the back of the nesk and
profected by a plastic tube attached o the skin. Electromyogaphic (EMG) recordings
are started § days after surgery. Bleetrical activity of abdominal striatud el i
redorded with an eleptroencephstograph machine (Mind VI, Alvar, Paris, Frange)
using @ short fime congtant {0.03 see.) to remove low-fraguency stgnals (<3 Ha).

Ten days post surgical tmplantation, trinitrobenzenesulphonic acid {TNBS} i¢
administored o induce rectal inflammation. TNBS (80 mg lfv“1 BRI mI MY
ofhanol) is administered fntrarectally through a silicone rubber catheter fntroduced at

3 Qm fom'the “a’:;ms under Hght diethyl-ether anesthesia, as described (Morieaw ot ¢,

[y

o)
ks b4
Eoe

4 Dig DHs Sei 3911239 Following TNBS administration, vats are placedin
plustic tunsels where they are severely Bmited in mobility for sevaral days before
colorectsl distension (CRD). Experimental compound is adininistered one how hefore

CRY which is performed by inseriion into the reetum, al 1 om ofthe ants, a4 e
Tong batloon made from a latex condom (Gue et al, 1997 Newrogasaoenieral, Ml
4271 The balldon s fixed on a vigid catheter taken from an tmbolestomy probe
{Fo garty). The catheter attached balloon iy fixed at the hase of the tl The hatloon,
ceeeted to a barestat i inflated progressively by step of 15 nunHg, from 1o 60
maty, cach step of inflation lasting 5§ min, Bvaluation of rectal sensitivity, as

mensured by BMOG, is performed before (1-2 days) and 3 davs following reotal

mstitlation of TNBS.
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The sunsber of spile borsts that corvesponds {o abdominal contractions s determined
per 5 win pariods. Statistical analysis of the number of abdominal contractions and
evitluation of the dose-effects relationships iy performed by.a one way analvsisof
varfance (ANOVA) followed by a post-hoe (Sudent or Dunnett tests) and regression

anabysis for E0EG I appropriate,

i1 Stress-haduced hyperalgesia model

Male Wistar Rats (200-250 g) are surgically tmplanted with pichrome wire electrodes

as in the TNES model. Ten da"yﬁ post swrgoal Iimplaniation, partial restraint stress

{PRE), is performed as described by Williams et al. for twa hours (Willians etal,
‘6

15
i

8§ Giastroenterology 6461 1) Bnefly, smder Iig,ht anacsthesia with ethyl-other, the
foreshouldors, upper forelimbs and thoracic trunk are wrapped in a confining harness
of papor fape to restrict, but ot prevent bady movements. Control shani-stress
aninals gre suaosthetized but not wrapped. Thirty minutes before thie end of the PRS
sesston, the animals ave sdministored test-compound or veldiele, Thivty minutes to
one howr after PRS completion, the CRD disiension procedere is performed as
described wbove for the TNBS model with barostat af pressures af 15, 30, 45 and
Sl Mg, Statistical analysis on the nomber of bursts is determined and analyzed oy
i the TNBES model above.

[ Water avoidancs stross-induced hyvperalpesia mixdel

The effect of peptitles/GC-C agonists.of the disclosure on basal vigeeral
nocicepiion in & model of water avoidance stress-induced viseeral h}-‘;}é{’aig{:‘ﬁi din
adolt siale Wistar rais can be tested, The stress involves confining ratsto-a platform
surrounded by water for & perod of T hourand then measuring their visceromotor
resporse ta colonic distension asing eledtromyography (EMG).

At lemst 7 duys prior to steess measorentents, andmals are deeply anesthetized with
peri%abarhiizﬁ sodinng {4 15 gk 2) and equipped with electrodes Implanted fnto the
extérnal obligue musculature, just supetior to the jnguinel igament, Blectrode fouds
are then tunpeled subeutaneonsly and externalized lalerally for foture agcess

Following sergery, wals are henged n paits and allowed to recover forat Jeast 7 days,
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On the day of the expertment, animals are lightly ancgthetized with halothane, and &
fubricatad iatex balloow (Gom) is u*smltd intrasanally into the descending colon.
Animals are allowed to secover for 30 minutes, and colorectal distension {CRD) is
indtiated, The {?Ri.).pmnedurc gonsists ol graded intenstiies of phasic CRD (10, 20,

40, 60 mmilg 20 s ducation: 4 min inter-stitnulus interval), Visceromotor sesponse

"/

(VMRY o CRI s quantified by measuring BMG activity, To determine the offeots of

peptides/ GO agonists of the diselosure on basal visceral nocivepiion, & basehn

CRD s recorded,  Animals are allowed 1 hour recovery and then the peptide/GC-L
agonist of the disclosore or vehicle is orally admindstered, At 1 hour following

adiistration of peptide’GC-C agonist of the disclosure or vehicle CRD §s vepoated.

o determine the effect of peptides/GC-Cragonists of the diselosure iy a modet of
water avoidance stress-induced visceral hyperalgesia, o baseline CRD s recorded and
shen the auiinadd werd suljected to 1 hour of water avotdanee stress, For water
aviddanice stross, the test apparstus congists of a Plexiglas tdnk with a block aflixed o
the cemter of the floor. The tank is filled with fresh room temperature water (35%C) 10
within 1 em of the topof the blosk. The animals are placed on the block for a pertod
of 1 hour, The shant water avoetdanee stress consists in placing the rats on the same
platform i g waterless container. A second CRID is performed at 24 hours post water
aveidance steess, Following the second CRD, animaly ute alfowed 1 heur resovery
and then the peptide/GC-C agonist of the disclosure or vebicle iy orally administered.
At 1 bour ollowing administration of peptide/GC-C agonist of the disclosure or
vihioks CRD is repeated. Mean +/- SEM i be determined and compared i the

aregence snd ahgence of water avoidance stress condilions,
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Kd deterynation sod binding assays

To determine the affinity of peptides/GC-C agonists of the disclosure for GC-
¢ yeceplors found in rat intestinal mucoss, o competition binding assay s performed
asing vat intestinal epithelial cells, Epithelial oells from the small intestine of rais are

5 obtaied as deseribed by Kessler etal. (/) Biol Chem. 245 $281-5288 (19701,
Briefly, aninals ave sacrificed and their abdoninal cavities exposed. The small
intestine iz rinsed with 300 ml {ce cold saline or PBS. 10 em of the small intestine
measared at 10 om front the pylorus is ramoved and cut fnto 1 inch segmients.
intesting? mucosa is extruded from the mtestine by geutle pressure betwoa a biese of

W parafilm ond a Po10U0 pipette tip,  Infestinal epithelial cells are placed in 2 mi PRS
ad pipetted wpy and dovn with a 3 mi pipetic fo make & suspension of cells. Protein
eomeentration iy the Suspension iy measured using the Bradford method {(4aal

Bioeken, 710248234 (1976)).

15 A sompetition binding assay 15 performed based on the method of Glannells ot
al {edm. J Phosiol, 245 GAB2-GA9T) between ! I} labeled controf peptide {eg

wild-type guanylin, vroguanylinor 8T peptide) and & peptide/GC-Clagonist o the

o

disclossre, The aysay mixtore containg: 0.5 mi of DME with 20 md HEPES-KOH
oH 7.0, 0.9 mg of the celi suspension listed above, 21.4 finol {‘:f‘ﬁlf}» Yabuled control
20 pertide (42.8 pM), and different concentrations of comiputiior peptidef/GO-C aponist
of the disclosure (.01 to 1000 aM). The mixture is incubaled af room temperatare
for 1 hour; and the reaction stopped by applying the mixture to GF/R glags-fiber
fitters (Whatmin), The filiers are washed with $ mi ict-cold PBS aind radivactivity i
measured. K4 is determined. %6B/Bo ds the percentage of the ratio of radinactivity
25 trapped in gach sample (B) compared to the radiogetivity retained i a sontsol sample

with no cold competitor (Bo).

Ximilar competition hinding assavs are performed in intesting] epitheling cells
froan wild-type and gaanylate cyelase Clanockout {GC-CKO; Mana e al, 1097
3 Blochem and Blophysical Research Communications 239:463 ) mice. Mouse
intestival epithelial cells ave prepared identical to that above as for rat intesting]

- X8 .
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epithelial colls except the cells are honogentzed with at Ompi Bomeganize for 20
seeonds ou the madmum setting to make 3 suspension of célls, A compelition
hinding sesay is performed identieal to that deseribid above between ' labeled
peplidefGC-C agonist of the disclosure and wnlabeled peptide/GC-C sgonist of the

disclosure {pompetitor).

Pharmacokinetic oroperty determination of peotides GC-Cragondsts of the disclonurs

Serum samples are extracted from the whole blood of exposed {mice dosed orally or
intravenously with peptitde(s) of the disclosure) and control mide, then injected
s.‘s‘ireo{iy {10ml) onto an in-line solid phase extraction (SPEY colamn {Waters Oasa
LR 25 colamn, 2.0 x 1S direct conneet) without firther processing. The

satnple on the SPE column is washed with & $% methavol, 958% $HO soloticon 2.1
mismin, .0 minuted, then loaded onto an anglytival columa using a valve switeh that
places the SPE column in an ipverted flow path onto the analytical column (Waters
Kierrn MS C8 Spm 18 colanog, 2.1 X 20mm), The sample s eluted from the analytical
colummn with & reverse phase g,mcii&nt{ Mobile Phase A: 10 mM ammoentim hvdroside
in dHL0, Mobile Phase Br 10 mM ammonitm hydroxide in $0% scelonitiile and 20%
““;t:r}mnm‘ 209 B for the first 3 minutes then rampiog to 95% B over 4 min, and
holding for 2 min., all at a flow rate of 0.4 ml/min). At 9.8 minutes, the gradient
foturns to the inittal conditions of 209%B for T min, Peptide is cluted from the
analytical colums afwd is detected by triple-quadrapole mass speetrometry {MRM, 764
{12 charge state} 182 (+1 charge state) Da; cone voltage = 30V; collision = 20 eV}
parent resolution = 2-Da ut base peak; danghier resolotion = 2 Da at base peak).

Instrament response i3 converted inlo conventration unils by comparison with a

standard carve using known amounts of ehemically synthesived peptidefs) prepared

and injested tn mouse plasma using the same procedure,

Similarly, pharmacokinelic properties are determined in rats using LUME
methodolngy. Rat plasma samples containing the peptide are extracted using 4

Waters Oasis MAX 98 well solid phase extraction (SPE) plate, A 200 pl, vohune of

~ 00~

1139




WO 2007/101158 PCT/US2007/062815

patt plasre i iixed with 200 pl, of Py, PN <labeled peptide in the well of
prepared SPE plate, The samples arg drawn through the statiorsary phase with 15 mm
Hy vacuans, é&ii-smnp}as ave rinsed With 200 pL of 2% ammuonium hydroxide in
water foifowed by 200 . of 20% methanol in water. The samples are cluted with
8 eonseputive 100l volumes of 320875 formic acid/watermethano! and 100 ul.
315480 fonmie actdforater/'methanol, The samples are dried ander mitrogen and
resuspended i 100 1L of 20% methano! in water, Sanples ave anudyzed by & Waters
Cuattro Micre mass spectrometer coupled to a Waters 1525 binary pump with &
Waters 2777 sutosampler. A 40 pl. volume of cach sample Is injected onto & Thexmo
1 Hypersi! GOLID C18 column (2. 1550 mn, 5 ym). Peptide s eluted by 8 gradient ovey
3 mimdes with acetonitrile and water containing 0.05% tifluorosceiic goid, The
Shattro Micro mass spectrometor is ran in nultiple reaction monitoring {MRM} mode
using the mass irpnsitions of, for example 764182 or 6322136, Using this
methodology, peptide is dosed orally and by IV to ratvat 10 mg/kg. Pharmacokinetic

15 propertics nchuding avea under the curve and bivavailabilty are detesmined.

In vitra moteolviie stalniiby

“The stability of peplides/GC-C agonists of the disclosure iy the presonce of several
2 mammatian digestive enrymes is determined. Peptide/GC-C agonists of the
disclesure are sxposed to a variety of in vitre conditions including digestive snzymes

~

and tow ph envirouments designed to simulate pastric ﬁmd Feptide/ GU-C agonists

of the disclosure are incubried with chymetrypsin, trypsin, pepsin, a‘mirxa‘.»p«:tptigiaf;es
4

carboxypeplidase A, and simulated gastric fuid (sgfyat ph 100 Samples are collected

at 0,3, and 24 b for all conditions except pepsin digestion and the SGE. For the latter

B>
i

tveo conditivns, samples are obtained at 0, 1, and 3 h. Negative vontrol samples are
arepased for initial and final e poinis. A separate, posilive activity control s run in

paraliel foreach condition. Al samples ave unalyzed by LOMS,

3¢ BffectonBowel Habits

Pentide/ GC-C agomists of the disclesure.can be administered to mannals {e.g

Huamang) 0 determmne the effect on bowel habits (including Bristol 8tool Feany Seale

Y
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avore, stoot frequency (number of stools per week), case of passage and stool weighty,
Peptide/GCC agontst is administered in a single dose or moltiple doses (for ssample,
once daily over a consecutive 7 dyy period) and alferations in bowel habit are
evaloated (far sach collected bowel movement), for example, prior to dose, durtng

dasage {for multiple dosing), and postdose.

Le)

The Bristol Stool Form Scale i
1: Neparate hard hanps, hike nuts
2: Hausage-shaped but hanpy
10 3 Like's savsage or snske but with erdeks on it surface
4: Like a sausage or snake, smooth and soft
5: Soft bloby with clear-cut edges

& Flufly pieces with rageed odges, 8 mushy stool

5 v

7. Watery, no-solid pieces

15 The seale used 1o deterntine ease of passage 1§
1. Mangal dishimpaction
3. Broma needed

2. Straimngneeded

4. Mormal
20 5. Urgent without pam
&. Urgent with pain

7. invontinent

Rat model of postoperative lleus,

a5 Femalo €I rats are nsed to test the effect of peptides/GO-C agonists of the

disclosure oo defayed transit thidaced by abdominal surgery and manual wanipulation
of the sl intestine, Groups of at least nine rats undergo abdominal surgery wxder
isoflnrane anesthesia, Surgery tonsists of laparotoniy and 5 tinutes of gentle manual
infestinal massage. Following recovery from anesthesia, rals ave dosed orally with

30 either peptided(HI-C agonist (for example, 10 ugke) of thie disclosure of velicle

{20mM Trish tn & volumse of 300ul 1 hour after dosing, intestingd transit xate i3

.
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measured. Animals are again dosed with 300t of the test artigle followed
inwnediately by 5001 of a charcoal meal (10% charcoal, 10% gom arabic in water).
T caleulate the distance of the small intestine traveled by the charcoal front, after 20
b e Syt to TaA R v
minutes, the total length of the intestive as well as the distynce traveled from the

wmach {0 the charcoal front are measured {or each antmal.

Ffect nn eGME Jevels and sectetion in Heated Ioops rodent models

%, £

The effect of peptides/GC-C agonists of the disclosure on ¢GMP levels and
socretinn are studied by injecting pepti desHC-C agonists of the disclasnre directly
into an isolaled loop in etther wild-type or GC-C KO mice, This ts done by susgically
Hgating & loey i the smiall intestine of the mouse, The methodology for Hgated loop
formation 3§ similar t that deserfbed in London et al. 1997 Any J Physiol p.003-105.
The foop s reughly centered and is a length of 1-3 e, The leeps aredujectied with
100p of either SEQ 1D NO3 (Spg) or vehicle (20 mM Tris, pit 7.5 or Krebs Ringer,
10mM Glueose, HEPES buffer (KRGH)), Following arecovery time of 90 minntes
the loops are excised. Weights a.t‘e_r,ccardesd for each loop before and affer removal of
the fuid contained therein. The length of each loop s alse recorded. A waight to
Teriath ratio {W/L) for each Toop 1s calcudated to determine the effects of the
pepde/GO-C agonist of the disclosure on secretion.

To determine the effect oFthe peptide/GC-C agonist of the disclosure on
eUMP activity, fluid from the loop is eollected in lce-cold Hichlorseetic asid (TCA)
and sim‘eé at -RO°C for use In an assay to measure cCGMP fevels o the fhad,

Intestingl fleld samples are TCA extracted, and cyclic GMP is measured by FIA
acsording to procedures outlined to the Cayman Chersical Cyclic GMP BIA kit
{Cayman Chemical, Aun Arbor, MU) o determine eyelic GMP Jevels in the intestingl
{iuid of the mouse in the presence of either peptide/GC-C agonist of the disclosure or
vizhicle,

The effects of peptides/3C-C agonists of the disclosure on cOMP lovels and

secretion in Hgated loops in female CD fats can also be detenmined asing protocols
shmilar to those desoribed above, In the case of the rat, however four loogs of
intesting ave surglcally ligated, The first three loops are distributed equally in the

93 .

1142




WO 2007/101158 PCT/US2007/062815

stoall intesting and the fourth Joop 1s located in colon. Loops are | 103 contimeters,
and are injecied with 200pL of either peptide/agomst of the disclogure (Sug o
vehiele (Xrehe Ringer, 10mM plucose, HEPRS buffer (KRGH)S,

e

s Effect oo Diyrssis and ’*Jammu\ls
The effect of peptides/GCragonists ol the disclogure on divresis and nairiuresis

cant be determined using methedelogy similar to that deseribed in WOOSQ0193

-

{examplos 8 {p. 423 and 8 {p.45)). Briefly, the peplide/agonist of the disclosure (IR0~

pmol) s infised for 80 min into a group of § anesthetized vats, Given an estimated rat

1 plasma volisne of 10 mi, the infusion rate is approximately 3 pmol/mb/imin, Blood

seessare, vrine production, and sodiom excretion are monitored for approximaiely 40

minukes prier fo the infusion, dm‘ing the infusion, and for approximately 30 mmutes
after the infusion to mousure the effect of the peptide/GC-C agonist on diuresis and
natriuresis. For comparison, a.conirol group of five rats is fifused with regular saling,

1 Urine and sodiom excretion can be assessed. Dose tesponse con also be determined.
Paptide/GU-C agonist of the disclosure 15 infused intravenously inte tats over 60
minuies, Urideis collected at 30 minute thervals up o 180 minies afler termination
of peptideGO-C agonist infusion, and urine volume, sodivm exeretion, and potassinm
exorotion are delermined for each collection infarval. Blood pressure is mondtored

20 continuousiy. ?u.r sich dose a dose-response relationship for urine volume, sodiam
wrad petassium exeretion can be determined, Flasma concentration of the peptide/GC-

agonist is also delermined before and after iv infusion,

Diurests Expeddinent:

m)

Female Sprague-Dawley rats { = 170 ¢, 248 per group) are given 3.0ml of tosotonie
saline perorally, avd thes anesthetized with isoflurane /oxygen. Once an appropriate
tovel of anctthesia has beenachieved, a sterile polyurethane catheter (16 cm, 6w

10, 0.0mm QDY is inserted 1520 em into the urethra and. seeured using 1 2 drops

30 of veterinary hond adhesive applivd to wethradcathieter unctiog. Rty are then dosed
with githier vehitde or test axticle via thednfravenous or intraperiioney! rowvte, Rats ave
then placed in appropriately sized ral restraint tubes, with the vatheter protruding out

“ 04
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of the restraint tube into a 10 mL graduated eylinder. Rals are allowed 1o rogaiu
conseiousnnsy, and the volume of urine excreted over-a 1-3 hour duration s revorded

periodicatly for cach rat,

Administration of peptides and GC-C receptor agoniss

For treatment of gastrointestinal disorders, the peptides gnd agonists of the distdosurs
are pieforably administered orally, €., 43 2 tablet or cachet coutaining &
predeiermined amonnt of the active i.ngre‘:diem, pellet, gel, paste, syrop, dolus,
clectaary, shuvy, sachel; capsale; powder: Iyophilized powder; granules; s o solntion
or g suspension 1 an squetns Hauwid or 8 nen-aquecus Hgiid; as an pil-in-water Hguid
emulsion ov @ water-in-uil liquid emalsion, via a Jipesomal formuolation {see, g, BP
FIEIO0Y o In some other form. Ora Hy administered compositions cad inelude
hinders, ubricants, nert diluents, lubricating, surface active or dispersing agents,
flavoring agents, und humectants. Orally adiministercd formulations such as tablets
may optionaity be coated or scored aud may be formulated $o s to provide sestained,
delived or controlled release of the active ingredient thercin, The peptides and
agonists can be co-administered with other agents used to treat gastrointestinal
disorders including but not Hmited 16 the agents desaribed hedein. The peptides and
sgonisis can also he administered by reotal suppository, For the reatment of disorders
outside the gastrointusting) tract such as conpestive heart failure and hunign prostatic

hypertrophy, peptides and agonists are preferably administered parenterally o orally.

The peptides deseribed herein can be administered alone or in combination with other
agents. For example, the peptides can be administered together with an avalgesic

peptide or compound. The analgesic peptide or compound ean be covalently attached
1 1 peptice deseribud herein or it can be u separate sgent that s administered together

with or sécquentially with a peplide deseribed herein in 4 combination therapy.

Combination therapy can be achieved by administering two or more agents, e.g., 8
poptide deserivéd hersin upd an analpesic peptide or compuund, each off which is

formeylated und administersd separately, or by adminiglering two or more agents in g

(25
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single formulation, Othercombinations are also encompassed by combination
iherapy. For example, two agents can be formulated together and administered in
confunetinn with a separate formulation eontaining a thivd agent. Whie the two or

more dgents in the combination therapy can be administered stinsltancondy, they

£y

need oot be. For example, administration of a first agent {or combiuation of agents)
san precede administration of @ second agent (or combinution of agonts} by minutas,
hoars; days, or weeks, Thig, the twe oF moreagents can be adniinistered within
minutes of cach other or within 1, 2, 3, 6, 9, 12,715, 18, or 24 hours of each other or
within 1,2, 3,4, 5,6, 7,8, 9, 10, 12, 14 days of vach other or within 2, 3, 4, 5, 8, 1, §,
W B, or 10 weeks of each other! In somé cases even longer intervals ave possible, While
in wany mses 1t ds desirable that the two or more agents used in a combination

therapy be prosent tn within the patient’s body at the same time, this need not be 50,

Combination therapy can also include two or more adwinistrations of one or more of

the agents used n the combination, For example, 1 agent X and agent Y are sed in g

A
k933

combingtion, one could administer them sequentially in-any combination ohw or mors

£MeS, &8 T 1he order XX, XaX-Y, YaXeY, Y-Y-X, X-X-VY, ete.

Comsbinatiou therapy cag also inchude the admimistration of two or'more dgents ¥ia

“

difforent routes or locations. For example, {a) one agend is adrinistered orally and

amother agents i administered intravenousty or (b) one agent is administered ovally

&7

pa
]

aud another is adminstered lovally. In such case, the agents can sither simultanaously
or sequentially. Approximated dosages for some of the combipation therapy ageots
described herein are found i the “BNF Recommended Dose’' columa of tables on
pages 1817 of WOOTT0632 (the datain the tables being attribated to the March 2000

v

British National Formolacy) and can also be found in other standard formularies and

s
[

other drag preseribing divectories, For some drogs, the customary presecribed dose

for an tndivation Wil vary somewhat frony conntry to country.

The agents, alone or in combination, can be combined with any pharmacentically
aveeptable varvier or medinm, Thus, they ven be combined with materials that do uet

produce an sdverse, allergie or otherwise uawanted reaction when administerad to g

T
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patient, The cartfers or mediums used van include solvents, dispersants, cortings,
absorphion promoting ageuts, controlled release ypents, and one or more inert
eseipients {whith inelwde starches, polyols, granulating agents, microerysisiling

ceflnlose {o.g. celphere, Celphere beads®), dituents, lubricants, binders, disintegrating

)

agents, and the Tike), ete. I desired, tablet dosages of the disclosed composinons may

be coated by standard agquecus or ponageeots fechnigues.

Compositions of the present disclosore may alse optionally inchude other therapouatic
ingredients, ami-caking apents, preservatives, sweetening agents, colorants, flavors,
10 desizoants, plusticizers, dyes, glidants, anti-adherents, anti-static agents, siefhctants
{weHing agents, auti-oxidants, Slm-coating agents, and the ke, Any such optional
ngredient must be compatibie with the compound of the disclosure w insare the
atebility of the formudation,
The composition may contain other additives as needed, including for sxanple ¢ lastose,
15 gluvoss, Suetose, galactose, trehalose, suerose, mal toso, raflinose, maltitol,
melezitose, stachyose, lactitol, palatinite, starch, xylitol, mamsiiol, myoinsitol, and
the Wke, and hydrates thereof, and amine acids, for example alaning, glycing and

3

betarine, and peptides and proteins, for exaniple albumen.

20 Fxamples of excipients for use as the pharmaceutically aceeptable carrters and the
pharmacentically acceptable fnert canriers and the aforementioned additional
ingredients inclode, bot are not Hmited to binders, fillers, disintegrants, lubdcants,

anbi-microbial agents, and coating agents such as;

g
o

BINDERS: corn starch, potate sturely, other starches, gelatin, natoral and synthetie
o such 8 acaciy; xanthan, sodium alginate, slginic acid, other alginates, powdered

ragacantly, guar gom, cellulose and ity dérivatives (eg., elhiy) seltatosy, celluloss

ke

acetute; eabogymethyl sei?uiuge caloium, sodium casboxymethy! cellulose),
pelyviny! prohidone (e, povidone, crospovidone, copuvidone, ale), methyl

30 cethdose, Methocel, pre- Dd'mm;&i starch {e.gn, STARCH 15008 and STARCH 1300
LM, sold by Coloreon, Lad.), hydeoxypropyl methyl celhulose, miererystaliine

-87-
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acid, sorbital,

DISINTEGRANTS: agar-agar, alginie

PCT/US2007/062815

sellalose (e AVICEL™, such as, AVICEL-PH-I01T, -103™ and 105, sold by

FMC Corporation, Marcus Hook, PA, USA), or mixtures thereof,

FILLERS: catcium,

phosphate, ribasic caletum phosphate, calciam sulfate (¢

teie, valoium carbonate {e.g., gravnles or powder), dibasgio
&y granulvs or powder),

mrerorystalline cellulose, powdered cellnlose, degtrates, kaokn, mannitel, siticic

starch, pre-golatinized starch, dextroge, fructose, houey, kotose
anhvdrate, lactose monohydrate, lactose and aspartame, lactose and cellulose, lactose
and microcrystaliine cettulose, s maltodestein, maltose, mannitol, microerystallin

sothadose & guar gum, molagses, sucroseor mixtures thereof,

acid, calerum carhonate, micrborystalling
cellulose, erosoarmeliose sodivay, crospovidone, polacrilin potassium, sodinm starch
glveolate, polato or taploca starch, other starches, pre-gelatinized staveh, clays, other

alging, othey celluloses, gums (like gellan), Jow-sabstituted hydroxypropyl cellulose,

o mixtures theread

LUBRICANTS:

glycerin, sorbitel, mannilol, polyethylens glycol, other glyeols,

calgium stearate, magnesium stearate, mineral oil, Heht mineesl ol
steariv avid, sodiwn
tagry] sulfate, sodiom stearyl fumarate, vegetable based faity acids lobricant, tale
hydrogenated vegetable oil (e g., peanut off, cottonseed ofl, sunflower o, sesame oil,
olive oil, som oil and soybean oil), zine stearate, ethyl oleate, ethyl uwme\ agar,
syloid silica gel (ABROSIL 200, W.R. Grace Co., Raltimorse, MDD USAY, a coagulated
aerosol of synthetic silica (Deaugsa Co., Plano, TXUSA), & pyrogenic silicon dioxide
{CAR-Q-8IL, Cabot Co., Boston, MA USA), or mixtures thereof,
ANTLOCARING AGENTS: caloium silicate, muagnesium silicate, sifivon dioxide,
celloids? siticon dioxide, tale, or mixtares thereof,
ANTIMICRORIAL AGENTS: benzalkonium chloride, benzethoniygn cldoride,
bs;*.n;zoic agid, bunzyl alechol, butyl paraben, cetylpyridinium chioride, cresl,

~G8
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chinrobutaned, dehydreacetio acid, ethylparaben, methylparaben, phenot, phenyletiy!
aleahol, phenosyethannd, phenylmersuric acetate, phenyimereuric nitrase, potassium
sorhate, propyiparaben, sodium benzoate, sodium dehydrogcetate, sodinm jropionate,

sorbieracid, thimersol, thivimo, or missures thereof, and

COATING AGENTS: sodium «‘:arlmxymefhyi cellutose, celfulose acetate phihalate,
athylcelldose, gelatin, pharmadentical glare, bydroxypropy!l cellulose, hvdroxypropyl
methyleeliulose h 5-’;)1‘01}'3(:320%335 bydroxypropyl methyl celtulose phithalate,
soethyleediulose, polysthylens glyeol, polyviny! acetate phtbelate, shetlue, sucrose,
titaniun doxide, canouba wax, micoerystalline wax, pellan gam, mattodextrin,

miethacrylates, microerystalline celludose and carragoenan or mixturey thercofl

The formulation can also nclude other excipients and categeries thereof including bt
st linited o L~histicine, Pluronie®, Poloxamiers (such a8 Lutrol® and Poloxamer
188), ascorbie sctd, glutathione, permeability enhancers (e.g. lipids, sodium cholate,
auvicarmitine, salicylutes, mixed bile salts, fatty scid micelles, chelators, fatby acid,
surfactants, mediom chain glycenides); protease inhibifors {e.g. soybean frypsin
inhibitor, erganic acids), pH fowering agents and absorption enbancers effective to
prowute bioavaslability {including but not imited 10 those desuribed in USEOR6V1R
and L3N

for chowable tablets (ke dextrose, fructose, lactose moenohydrae, lactose and

G14), creams and lottons (like maltodextnin and currageenguy)y maferiads

aspartame, Jactose and cellniose, maltodestrin, maltose, mannitel, microcyataliive
vellulose and guay gum, sorbitol crystalling); parenterals (ke niannitol and
povidooe); plasticizers (ke dibutyl schacate, plasticizers for coatings,
polyvinviacetaie phihalate); powder lobricants {like glyeery! behienuie); soft gelatin
capsiles (Jike sorbisel gpecial solution); spheres for conting {like sugar spheresh
spheronization agents (like glyserst behenate and microcrystalline ceftulose);
suspending'geliing agents (Hke carragoenan, gellan gum, mamitol, microcrystatline
cellulose, povidone, sodim starch glyeolate, xanthan gum}; sweetenars (ks
aspurtane, aspartame and lactose, dextrose, fructose, honey, maltodextris, maliose,
nuaniol, molasaes, sorbitol crysta}.iim,_ sorbitol special solution, sucrose); wet

~ 09 -
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granutation agents (ke caleium carbonate, lactose anhydrous, lactose monohydrate,
maliodextrin, masnitol, microcrystatline cellulose, povidoue, starch), cavamel,
carboxymetiylcellulose sodivm, cherry croam Havor and  cherey flavor, citvie acid

afshiydrons, citrie acid, confectioner’s sugar, D&C Red No. 33, D&C Yellow £10

<

Alominan Lake, disodiom edofate, ethyl aleebol 15%, FD& C Yellow Ne. 6
sluminum fake, FD&C Blue #1 Aluminem Leke, FR&C Blue No, 1, FDE&C blue no.
2 aluminun lake, FD&C Green Mo.3, FD&C Red Wo, 40, FRAC Yellow No. 6
Alumpnm Lake, FD&C Yellow No. 6, FD&C Yellow No, 10, glveerol
patmitostenrate, glyeeryl monostearate, judigo carmine, ledithin, manitol, methyvl and

10 propyl parabens, mone amonium glyeyrihizinate, nataral and artificial ordnge

flaver, pharmaventieal glaze, poloxamer 188, Polydextrose, polysarbate 20,

H

polysoroaie 80, polyvidane, pregelatinized corn stasch, pregelstinized stareh, red fron
axide, saccharin sodium, sodium carboxymethyt ether, sodium chloride, soditm
oifrate, sodium phosphate, strawberry tflavos, syathetic black iron oxide, syathetic red

15 jron oxide, ftanium dloxide, and white wax,

Solid oral dosage Torms may optionally be treated with coating s Wystems (.8,
(

{'}pa(i:‘;vj‘{?;&‘-: ix filmy coating systens, for example Opadry® bloe (OY-L8-2092 13,

Dpadry® white (Y8-2-7063}, Opadry® white {Y'S-1-7040}, aud black ink (8-1-8106),

Lo
o2

The agents either in their free form oras a salt can be combined with a polymer such
as polviactic-glyeolole actd (PLGA), poly-( i} Tactic-glyeche-tartario &ud (P ety
(WO 01/12333), polyalyeolic actd (UL, 3,773 819), polyiactic acid .g,i.rf.ﬁa.‘ 4,767,628},
poly(e-caprolacione) and poly(alkylene oxide) (LS. 200300683843 to create a

28 sustained rélesse formulation, Soech formulations can be dsed to implants thit release
a peptide or another agent cver g pericd of a fow days, a few weeks or several months
depending on the polymer, the particle size of the polymer, and the size of the wmplant
{see, e.g., U8, -&;62(5&2@). Qther sustained refease formulations and polyiners for use
i are desoribed 1 ER 0467 389 AZ, WO 93/24150, U8, 5,612,052, WO 97/40085,

30 WO G3U75887, WO 01/01964A2, US. 5,922,356, WO 94/155587, WO
O2/0TAATAZ, WOHB/25642, ULS. 5,968,895, U.S, 6,180,608, L8, 20030171296,
- 100 -
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chosen o the groupof, acetate, benzoute, oltrate, fmarste, embogais,

3

chiorophenoxyacetaie, glycolate, palmoate, aspartate, methanesulphonate, maleste,

purachiorophenos yisobutyrate, formate, lactate, succingte, sulphate, fartrate,
eyclohexanecarboxylate, hexanoate, octanoate, decanoate, hexadecanoate,
actodeeancate, benzenesulphonaste, wimethoxybensoate, paratoiuenesulphonae,
adamantsnecarboxylate, glyeoxylate, glutarsate, pyrrolidonecarboxylate,
naphihalenesuiphonate, T-glucosephosphate, nitrate, sulphife, dithionate and
phosphated, and pheaformby

orolein tyrosine phosphadase-! B (MTP-18) inhibitors, such as A-401,674, KR 41639,
QU-O6006, OULE3839, OC-297962, MEOS24458, MOS2435, IS8 113713, and those
CWORAES TR, WOO/SR522, WORD/G 1435,
WOUIEIZO16, WONR/D32982, WOU041729, WOOOSSRE, WOURZETYT,

e

e
o

disclased m WOBB/SREE2T

WOH2/26743, JPEN02 14768, and pharmacsutically accuptable saits and gaturs
therend,

sulfonylureas such as acetohexamide {e.g Dyroetor, Bl Lally), carbutamide
chinrpropamide (e.g, Diabinese®, Pizer), ghamilide (Pfizer), gliclazide {e.g.
f}}liif.)'.i()l‘ﬁl'}.} Servier Canada Ino), glimepiside (e disclosed in US4379785, soch ay
Amaryl T, Aventis), glipentide, glipizide (o.g. Glucotrol or Glucotral X1 Bxtended
Release, Plizer), gliquidone, ghisolamide, glyburide/glibenclamide (e Micronase or
Cilynabe Presfad, Phivmacia & Upjohn and Diabuta, Aventis), tolaxamide (..
Tolinase), and tolbutamide (e.g. Orinase), and pharmaceutically seeeptable salts and
esters therenk

sueglitinides such as ropaglinide (o4 Pranidin®, Novo Nordisk), KAD1228
{PF/Rissel}, and nateglimde (g Starhix®, Novartls), and pﬁzém'smc.emicaiéy
acteplably salts and estors thorgof)

o gluenside fydrolase inhibitors {or glucoside nhibitors) such as acarbose {e.g.
Precose™, Baver diselosed in US4904769), miglitol {such as GLYSET™, Phartiacts

& Upiobo disclosed in US4639436), camighbose (Methyl d-deoxy-6-[{ZR3RAR 38}

LA

o

3 4 5-rihydroxy-2-(hydrox ymethyljpiperidine}-alphi-D-glacopyranaside, Marion
Merrel Daw), voglibose (Tikeda), adiposine, emiglitate, pradindedn-Q, selbostating

CEDA71L MDD~ 28,637, MDL-73,945, and MOR 14, and the compounds sisclosed
201 -

1150




P

3%

WO 2007/101158

WO TATSIE (pulyamines),

geanylage nbdbitors such as tendamistat, trestatin and AT-3688, and the compounds
disclnsed in USS431458, US4623714, and US4273765;
SGLTZ fuhibters inchuding those disclosed 0. US6414126 and LISSSIS11T,;

B2 inhtbitor such gs discloged i USH548329,
insulin secrentagogues such as Hnoglivide, A-4164, forskilin, dibutyr! cAMP,
sobutyimethyixanthive (IBMX}, and phanmaceutically acceptable salts and ssters
thorent,
fatty acid oxidation inhibitors, such as clomoxir, and ctomosir, and phasmaceutically
secepiable sults and esters thereof;
AZ aniagonists, such ax midaghzole, saglidole, derighdole, dazoxan, caresan, and
fluparoxan, and phasmaceutically scveplable salts and esters thersof,
insalin mud reluted compounds {o.g. tnsulin mimetics) such as biota, LP~10W%
novarapid, insylin detemir, insulin lispro, fosulin glargine, insulin zine suspenston
{erte and m§£1&ai::rﬁx;;. Lys<Pro insulin, GLP1 {1~>(«) amide, GLE-1 3T

{insulintropin, disclosed in USS014492), LY-315902 (Lilly}, GLP-1 (7-30)-N}

AL-401 (Autohnmune}, certain compositions as disclosed in UR4579730,

USAAB405, US4063520, 1185642868, LISST63306, USSR24638, 1IRSS

LISE153632, USEIRIT05, and WO 85/05029, and primsate, rodent, or rabbit insulin

inclnding blologically active variants thereot including alleho variants, more
& & . & : *

pmii:s‘ab'iy Buman insulin available in recombinant formy (sources of haman insulin

include pharmacewtically acceptable and sterile fontrulations sueh aw those svailable

A origind,

also see the THE PHYSICIAN'S DESK REFERENCE, 55 supth Bd. (2001} Medical

from B LAy {Indianapolis, Ind, 46285) as Huomulin® (human insultn iy

Beonomivs, Thomson Healtheare {disclosing other soitable hwman insuhins);
mon-thiszolidinediones soch as JT-301 and farghitazar (GW-25 70431 262579), and
oharissceuticalty szceptable salts and esters thersof

PPARGSy dual agonists sueh ag AR-HO39242 (Aztrazenecal, GW-408544 {Glaxo-

Welleome, BVT-142, CLX-0940, GW-1536, GW-1929, (BW-2433, KRP-297

- 202 -
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{Kvorin Merek, 5-J(24-Dioxe ihiazolidinylmethyl] methoxy-N-{{4-

{irt ﬁmm‘:»s‘mih3-’1}1311{%{1}"§} methyl benzamide), L-795449, LR-O0, MELOTE7

S K

{ Mkn:@mmm"’Bmyu} SB.2 i(}i)(}ﬁ}. mumgmd”'\m BMY), tesaghitiar (A sfrazenecs},

reglitazar {JTT-301) and those disclosed in WO/ 16758, WORR19313,

5 WORLA0GTL, WOOASEND, WODII415, WO00/23417, WO0023443,
WO 14, WOOTSTO, W VO1T8150, . WOOZ/G62799, WOOI004458,
WOUSA1 62635, WORROTR010, WOOIIIMS1, WOO03/033450, WQUH033453

&

WOORMAINES, WO 031083970, U.S. applivation bu\a 00/a64,598, iled Sep, 18,

2000, Murakarsi et al. Diabetes 47, 1841-1847 (1998), and pharmacentically
0 aocgpable walts and asters thereef!
ofber fmsalivegensitinng drogsy
YPACE receptor agonists,
GLE modulators, such as those disclosed in WOO3/015774;
rotineid modulators such as those disclosed in WOO300249;
% OSK 3HGHK 3 inbibitors such as 4+ 2-(2-bromopbeny 1 -4-(4-tuorophenyl-13
imidazol-Seyllpyriding and those compounds disclosed in WO03/624447,
WONNITRES, WOUMGITETY, WOO/037891, WODR/G68773, BP120588:

EP1205883, amd the Hke

20 BAYRIN ,‘;‘m.‘d mmpc.smuis disclosed in WODT/O4300, WONZ0530,

WOMIBA3TS64, and phaomaceutically acceptable sults oresters thereof
ATP ensumption promeotors such as those disclosed in WOQO3/QO7IR0;
TREI inhihsiors;

vandfloid recoptor Hgands sueh ay those disclosed in WQURAOABTOL;

26 hypoglyeemic agentisuch as those disclosed in WOOIAIST81 and WO03/0401 14,

giyc-s)gm synthase kinase 3 inbubitors such as those disclosed in W 3OISE6D
sponts wuch as those disclosed in WOQ9/51228, US200301 34800, WOOL24TSE,
WORUQSIET,

an

msulineresponsive DNA binding protein-1 (IRDBP-1Y a8 disclosed i WOUS/ 37827,

a and the Wk

adenosing A2 antagonists such as those disclosed in WOORMN35630, WOOT3564¢

- 50
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axed the N

P

PARS agonists such as GW 01516, GW 590733, and compounds disclozed in
SPI023T048 and WOQL/14291;
dipeptidyl peptidage IV {DF-IV) inhibitors, sach as fsoleucine thigrolidide, V-
& DPRIRA (-] E‘§f2~i'_{&oymmpyridinv~2~y¥)fami:w}atis}-‘l}m}im}a@ety}'J~Z~3.,~o§;-‘am>w{_8}»

pyerididing, disclosed by Rughos et 81, Blochemistey, 38(36), 1150711603, 1999},

08, NYP-LAF-237, PR2OS, TSL2LS (yptophyl-1,2, 344 etrshydro-isopanoline-
J-parboxylic aeid, disclosed by Yamada ot al, Bicorg & Med. Chem, Lett, § (1998}
7~ 15400 valing pysrolidide, TMCORARBARC, CD-26 inhibitors, FEOOO0LE,

W POZLVEISS, VIP G177, DPP, SDZ 274444, 2-eyanopyrrolidides and 4-

Histlosed by Ashworth otal, Soorg, & Medt, Chesn, Lett. Vol

,
ot
et
=
-
ol
and
3
2
=
Fasd
S
e
%,
<&
743
£
123
v,

8, Wa. 22, op 11A3-1166 and 2745-2748 (1996) Jand the compounds disclesed m
LISGA9RTAT, LISESTI2RT, USH395787 (compounds disclosed include BMS-47711R,
EMS-4T71211 and BMR 538,308), WORY/385(1, WUH/36272, WOSSET279,

{ WORDAGTAY TWO03/004498, WOO3/0044596, EP125R476,

WOOORI TR, WOOZ62764, WO03000250, WONBG02530, WOO3/002531,
WOUN2553, WONR002593, WOU3A00180, and WOU3/00018T;

i WO9YET

3LP agomisty sochoas exendined and exendin-4 (thehuding the 39 sa peplide

synthesic ixendin-d called Bxenatide®), and compounds disclosed o US200308782
20 and N7 S04758, and phamnaceuticadly acceptable salts and esters thergot)

peptiges including smlintide ond Symlin® {pramiintide acetate); and

ghycokingee activatorssach as those disclosed tn USZO02 103198 {fosed

hetoroaronsatic conmpounds) and WQU48106 (soindolin-l-one-substituted

proponamide compounds).

s
2]

The peptides and agomists deseribed herein useful in the freatment of obesity can be

administered &g 8 cothoripy with electrostimtlation (LIST0040015201).

The peptides and a g(}ﬂi:&ir‘;'dtr%‘:&‘ibt{i herein tan Berused in combing Hon therapy with

36 agents that sctivate soluble guanylate eyelage, for exampls those desirtbed i

203 -
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The 'g.)_i:ptides and agonists deserbed heretn can be nsed in combination
therapy with 2 phosphodissterase inhibitor. PDE inhibitors are those compounds
which slow the degr adation of evelic AMP (cAMP) andfor cyclic GMP {(cGMEY by
hmmwmuﬁ&mmwwm&mwmw&wmwcm ead o a relative nerease i the
intrgeeiiudar concentration of eAMP andior cOMPL Possible PR inhibitors are
primavily those substances which are to be naothered mmnong the olass sonsisting of
QGQDmehmm)bHw&M%&W%%mwﬁimb?Dpimmomnhﬁmﬁiﬁu4&3
sonsisting of the PDES inhibitors, It particular those substances whicls can

signated ag mixed types of POEI4 inhibitors or as nabred types of PDEX S
nlibitors. By way of exaniple, those PDE inhibifors may be mentioned such ag arg
deseribed anddor claimed in the following patent applications and patonts:
DEIT03T, DET08438, DEI23328, DE2I0S339, DE23VARTS, DRI,
DBRISN2008, DE413935, DES4TT, DE4SS090, I){,ZEM\)'-%{)R DE2T2748T,
DEIRISQAS, DEEITINL, DEZR45220, DE2EATO2L, DE2O34TAT, DEIG21792,
DEIOIR TG, DEI044568, BPOOOTIE, EPOOGRI0S, BPOOTUTSY, BEPOOSO04E,

EPOO75438, EPONO6SLT, EPOTI2087, EPOLI16948, BPO1S037, EPDISR380,
EPOTOISAZ, BPOLGIVIS, BPOIGTIZL, BPOIVGIRT, BRO220044, EPQ24TT25,
BPO2SSLHL, BEPORT2010, EPOR72014, BEPD204647, RPUAO0T26, BPDIISIE

BIO3ST788, EPOIROILL, EPO4D6USR, EPO426180, ERO428302, i?i‘)@?ﬁ%i I8
HPO470805, EPU482208, EPO4O0823, EPOSQR194, EPQSTIRGS, EPOS2TILY,
EPOO26938, EPOGS4289, EPOGTIIEY, EPO6SSAT, BPOGYS4TS, EPN6RS47,
}:?943:2%9552, JPE5010875, UK. Pat. Nos. 4,963,361, 5,141,931
WOOTTTHG L WOOZONOEE, WORZ 12061, WQB307146, WO 15044, ‘&&*’Oi)%iﬁf}ii
WOITE024, WO 19068, WOU3 19720, WO 19747, ‘s’sf(ﬁ)w}@)"ih WORRTOTS L
WORIISRT, WOOA02485, WO0406423, WO 2461, WOS20453, WOR422852,
WORGESAR7, WQO427847, WOBS00516, WOLS(I980, WORS(3 794, WD04045,

f.Jc

"'{%’{‘.‘}S'I‘;S{}eii}éfi WOUSIFIEE, WOSORI34, WORSN0A23, WQRSH0E14, WQUS0wE27,

WOOS09836, . WORST667, WOUS 14680, CWOBS 4681, WOOSTT3R2, WOIRTTIN,

WORSIE30E, W02, WOUS24381, WOSZT602, WORSRE26, WORSISIR1,

WOUSISIRZ, WO0602 18, WORGHIR2S, WOUSOZS4T, WORGT1017, DR3I142082,
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DET66TE, DERI200G, BEPO293003, EPO403736, EPO4RIZ0E, EPOSTO40¢,
EPOSETIAS URE33L543, US20050004222 (including those disclossd in fonmulas -
XM and pavageaphs 37-39, 85-0545 and $57-377) and WORI0T124, Ei‘”")s(w}n\

FPOI0IS00, HPOS1056, BPOSS3174, WOOSHT133K and WOLGHIINR. PDES

ivhibitors which may be mentioned by way 0‘1"@&31}1@1@ are RX-RA-68, SCH-51866,
KT-734, vesnartnone, zaprinast, SKF-0623 [, BR-21358, BI/GP-385, NM-702 and
sildenafil (Viagra®). PDES smhibitors which may be mentioned by way of exanple
afe RO20-1724, MEM 1414 (RI533/R1500; Pharmacia Rochey, DENBUFYLLINE,
ROLIPRAN, OXAGRELATE, KITRAQUAZONE, Y-390, DILo47 ]| SKF-94120,
MOTAPIZONE, 'LiXAZi’?@QNE, IND(‘)LIDAN,, OLPRINONE, ATIZORAM, KS-
5060, DIFAMBYLLINE, BMY 43351, ATIZOBRAM, ARGFYLLIME,
FILAMINAST, PDB-0U3, UCB-20646, CDP-840, SKE-107806, P{CLA?\«*@§iE;Af§’E;
RE-17307, RE-25344-000, 3B-207499, TIBENELAST, $B-210667, SB.211572, SR.
2311600, 38-212066, SB-212179, GW-3400, CDP-840, MOPIDAMUOL.,
AMAGRELIDE, IBUDILAST, AMRINONE, PIMOBENDAN, CHASTAZOL,

Ay
y«:

QUAZINONE and N-3,S-dichloropyrid-d-yi-3-cyelopropylmethonyd-
siffucrdmethoxybenzamide. PDES juhibitors which may e rmoentioned by way of
example are BULMAZOLE, AMPIZONE, CILOSTAMIDE, CARBAZERAN,
PIRONXIMONE, IMAZODAN, C1930, SIGUAZODAN, ADIBENDAN,
SATERINONE, SKFO3654, SDE-MKS-492, 340-U.85, EMORADAN, EMD-
3998, EMD-57033, N§P-306, NSP-307, REVIZINONE, NM-702, WIN-62582 und
WIN-G3291, ENOXIMONE and MILRINONE. PDE3/® inlubitors which muy be
mentioned by way ol example are BENAFENTRINE, TREQUINSIN, ORG-30029,
ZARDAVERINE, L-686398, 8DZ-~ [SQ-8244, ORG:20241, BMD-54622, and
TOLAFENTRINE, Other PDE inhibitors include: cilomilast, pentoxifylline,
votlumilast, talalafil{Cialis®), theophyliine, and vardenafil{ Lovitra®), zaprinast
{PIES ypecific).

The peptidey und aponists deseribed herein van be used in combination therapy {for

esuample, in order W decrease or inhibit vierine Contractions) with 2 tocodvlic agent
B o v b5

- 206 -

1155




WO 2007/101158

sehiiding bot wot Hmited 1o beta-adrenergie agents, magnestum sulfate, prostaglandin

5

is‘;E‘aibEmr&ﬁ and caleiom channel blockes,

The peptides and agonists of the dsclosure can be wsed In combination therapy with

- ap anthneoplastic agents mcluding but not himited to alloylating agents,

eptpodophyliowncns, nitrosoureas, antbmetabolites, vinca slkaloids, anthracycling
antibioticy, nittogen mustard agents, and the ke, Particalar suti-neoplastic agents
iy elnde tamositen, taxol, etopeside and $-fuorouracil. The peptides and agonists
of the disclosuve can b used In combination therapy (for example ag ina

chamotherapeutic composition) with an antivival and nwnoclonal antibody therspicy.

The peptides and agonsts of the disclosure cat b used tn tombination therapy Hor

examply, in provention/ireatment of congestive heart fathure or another method
duseribest berein) with the partial ngonist of the nociceptin roveptor QRLI deseribed
By Booley et all (Fhe Journal of Pharmiacology and Bxperimental Therapenties, 283
(2% 735-741, 1097}, The aponist 13 8 hexapeplide having the anine actd sequence
Ace RYY {RIG {WI) (REFNH2 (“the Doolsy peptide™), where the brackets show
allowable variation of aming acid residue: Thud Decley peptidie can include but age
ot finsited to KYYRWR, RYYRWR, KWRYYR, RYYRWK, RYYRWK (ali-D
min acids), RYYRIK, RYYRIR, RYYKIK, RYYKIR, RYYKWR, RYYKWK,
R ‘Z:"\"'E‘\W&,_ RYYRWR, RYYRIK, RYYEWR, RYYKWK, RYYRWE and
KYYRWK, wherehn the anino acid residues arein the L-form snless ofherwise
speeified. The peptides and agorists of the disclosure can also be used in combination
therapy with peptide confugate modifications of the Dooley peptide described in
WOOHRI, The p«::;‘}{i{d s and agonisty of the disclosure can also be used in
combination therapy {for example in the provention and/or teatment of 188 and
gasociater] bloating) with nerve-acting agents sych s lidocaine, topiramate, mesiltine,

and gabapentin as deseribed in US20060205674.

PCT/US2007/062815
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Methods of Treatinent

A vunber of disorders might be treated with GC-C receptor agonists and agents that

increase cOMP levels jucluding the peptides and agonists of the disclosure.

(93

The peptides and agonists of the diselosure can be used alone of in combination
therapy for the freatment or prevention of congestive heart fathwe, Such agents can
b used i C{}‘Lf}ﬂ‘}%n{lfi( with natrigretic peptides (e, atelal patritretic peptide, brain
aatriureiic peptitde or C-iype natrhpretic peptide), o dioretic, or an inhibitor of

&‘ZWIU‘E nsig oo »u'{iﬁ(’ LY,

The peptides and agonists of the discloswre can be wsed alone or i combination
therapy for the reatment or prevention of beniga prostatic hyperplasia (BFH). Such

agents can be weed. s combinaticn with one or more sgents for treattwent of BPH, for

example, 8 Salghareductase inhibitor (o.g., finusieride) or analpha adrenergio

fad

o
Le2g

inhibitor (o, Qoxsrosing,

The peptides and agonisis of the disclosure can be used alose or in combination
therapy for e reatment, prevention of veduction of visceral pain assostated with a

pastrointestinal disorder or pain associated with another disorder.

The peptides and agonists of the disclosure ean heosed Slone or i combination
L0 A3 .

therapy for the treatment pr prevention of chestty-related disorders {e.g disorders that

are assodiated with, coused by, or vésult from obesity). Examples of obesityrelated

1

diserders inclade overeatingand bulimia, hyperiensicn, disbetes, clevated plasma

13

25 smsulin concertrations and ingulin resistance, dyshipidemias, hyperlipidenia,
englomeinial, breast, prostate and colon cancer, psteoarthitiy, obstructive sleep apnes,
cholelithissis, gallstones, heart-disense, abnorniad heart vhythms and arvhythonas,

myocardis] infarction, congestive beard failure, coropary hieart discase, sadden deatlhy,

&

\

giroke, polyoystic ovapian discass meupim yogioma, the Prader-Willh Syndrotne,

)
&

Frohtich's syndrome, GH-deficiont subjoets, normal vartant short stature, Tumer's
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syacdreme, and other pathological conditions showing reduced metabulic activity or a

fecrease 1 resting encrgy expenditure as a percentage of tofel fat-freomass, g,

Lo

shildress with aonte Tpaphoblagtic leukemis,  The agents of the dis CIOSUES TaY be

Lo veduce or control body weight (or fat) or W provess andfor troat obesity or

Tyt
USG

[

other appetite refaed disorders related 1o the excesy consemption of foed, ethanol and

pred

ather appetizing substances, The agents miay be used to- modutate Upid metabolisy 1,

13
3
xi

D

reduce body fat {
via inducing satiety). Further examples of obesity-related disordersare

g via inereasing fat utilization) or vediice (or suppress) appetite

S gy
\‘3‘

mtabokic gyndrome, also known as svacdrome X, insulin resistance syndyome, sexpat

and veproductive dvsfunction, such as Infertility, hyvpoponadismy in males and
Hirsutism in fomales, gastrotntestinal motility disorders, such as obesitv-related

gastroescphageal refiug, rospiratory disorders, such ag obesitv-hypovertilation

syndrome {Fickwickian syndrome), cardiovaseular disorders, inflammation, such ag

svatemiz infammation of the vasculature, anetiosclerasis; hyparcholesterolomiy,

’?ix;\;fpem':‘_-rimamzia,.t fower back pain, galibl adder disease, gout, and kidney cancer. The

agents of the prosent disclosure are alse useful for reducing the risk of secondary
cuteomes of obesity, such as reducing the risk of left ventricalar hypertrophy.

The peptides and agonists of the disclosure can be used alone or i combinution

therapy Tor the treatment of prevention of gastrointesting! related disorders inthuding

chronie nestingl pyéudo-obstruction {Ogitvigs syndrome}, colonie

sseudocbstruction, Crobey's diseuse, dyspepsia (including functional dyspepsia or

sismleer dyspe pxid} dundenogastric reflux, funttionst bowel diserder; fumctional

gastrointestinad disorders, functional heartburn, gastroesophages! reflux disease

{GERD), gastrointestival motility disorders, gastroparesis (e.g. idopatbie
roparesis), hypertrophic pyloric stenosts, Inflacumatory bowel disease, fritable
colitis, The peptides and

howed syndrome (IBR), post-operative ileus, and ulcerative

agonisis of e discloswre can be used slone or i cowbination ther apy 1o patient

{40
affering Fomor susceptible to GF disorders relating © damage to the G tract

semming fom %mpac-i. or susgicsl intervention. The peptides and agonists of the
5 at vigk for or having

K

Hackesture o be used alone or in combination therapy o ‘16,11’

H

-

~ 300,
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8

particniar disesses associated with hypomatility (e.g. colonie inertia) or stasis in the
O tract, For example, diabulic newropathy, anorexia nervoss, and achiuchydria are

frequently sceotnpanded by gasivic hypomaotility, Damage to the G tract following

sargioal intervention, for instaroe, can result in substantial gastiic stasis. The peptides

and agonisty of the diselogure can be administered alone or inconabination thesapy @
patients susceptible t ov haviag o Gl disorder assoviated with diabetes (e.g. diabetic
gasttopathy). The peptides and agonists of thé distlostre can be used aloncor in
copabination therapy to prevent andior treat G disordars chavacterized by af least ong
of nausen, vomitng, heartburn, postprandial discomfort, dianhea, constipation,
mdipestion or related syinptoms, The peptides and agondstys of the disctosure can be
used aline or @ combination therapy 1o prevent and/or treat Gldisorduss associated

with ai Teast one of disbetey, anoresia nervoss, bulimia, achiorhydiia, achalasiy, anal

Jasure; haemiarrhoids, irritable bowel syndrome, ntestinal pseudoobatroctt

seleroderan and gastrointestinal damage.

The peptides and sgonists of the disclosure can be used {o provert andfor treat
covstipation, Constipation can be used (o deseribe bowe] patterns which inelude ene

or more of hard, small, infrequent stools; the sensation of difficudty in passing stool,

wm}h cally
Constipation bas xlso boen deseeibed as the passage of stool Tess than & certain

aumber {e.g, 3) of imes pet week. A number of conditions can be associated with

constipation. Constipation can be associsted with numerous disnrders and eonditions.

Far example, vonstipaticn ¢an be (1) associated withthe use of » therapeutic sgent
{e.g antibypertensivey, anfieonvylsants, antispasmodics, anslgesics, anticholinergics,
antidepressants, antipsychotics, cation-containing agents, anticonyvulsants, ganglion
Blockéra, vindy aéka“sc.ii&&); {2) fssbeiated with a museular, nevrspatiic, metabolie or
endoorine disorder (including butnot limited to Wyotonie dystrophy, dermamyositis,
systenide sclerosts, selerodoma, amyloidosis {neurologic or muscular}, ischemis,
tomior of the Setral nervous system, astonomie nenropathy, Chagas Hisease, cystic
fihrosis, dishetes mellitus, Hivschsprung discase, hyperthyroidisn, hypocalcacmia,
pypotivoidism, Maltiple Sclerosis, neurofihromatosis, Parkinson's disease, and -

=210 -

exoessive or weffectual straming; the sensation of Incomplete evacuation.
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spingl corit lestons ¢for example, related fo. sacral nerve damage related to trauma v a
tamer o {he entedic nervoes system)); (3 post-surgical constipation (postoperative
Heus); () assceiated with a structaral colon alteration {for example that gssoctated

with: Neoplasm, stricture, volvalus, anorectal, inflanmation, prolapse, rectocels, or

“n

fasured; {37 assoeined with the a gastrointestingl disorder; (6 associated with 8
systemic Hiness or disorder (for example; electrolyte abnonmalities, thyroid disease,
dinbetes mellitus, pudiypopituitarism, Addizon's disease, pheschromonyviomsd, wemia,
porphyriad; {73 chronie constipation; (§) sssocisted with the use of analpesic drags
{ep, oploid indoced usnsupmm*} (9} associated with megacolon: and {10} Winpatiic
15 constipation {fonctional constipation). Functional coustipation can be associated with
gornal transit, slow transit (e.g. one or fewer bowel movements per woek) and pelvic
Hoor dyssynergia, Pelvie floor dyssynorgia is considered ¢ disorder of the rectum aud
anng afthongh these patients also have abnomnal contractions throwghout the coton,
Patismty with pelvie floor dyssynergia have abnormal eolenie pressure waves prior to
15 defeeatinn and present with syraptotns that may inchude u sensation of complete
glacuation, exosssive strabndng, anesd for digial distinapaction, perianal heaviness,
aud tenesmous, Constipstion can be associated with bloating and shdominad pain, The
peptides and agonists of the diselosure can be used to prevest andfor treat Jow stool

fregquengy or poor stool consistency,

FThe peptides and agonists of the disclosure can be dsed to treat décroased intestingl
wotility, stow digestion or stow stomach empiving. The peptides and agonists can be

ased to reliove ong or more symrtoms of IBS (hloating, pain, constipation), GERD

{acid refhux into the esophiagus), duodenogastric reftux; fanctional dyspepsie, ot
a8 gasﬁ"o:p;zresis {nausey, vomiting, bloating, delayed gastric emaptying} and ather
t

disvrders deseribed hereln, The peptides and sgonists of the disclonure can be used fo

srogt Hatnience,

Y]
(%3

o3

sinw -\:Qimzic ﬁ:‘aﬂsit? ‘a‘nd 10 Prevent a_nti;*'()r troat pastrointestinal 'imm_otiiiify and othay
conditfoms calling fr laxative or stool soflener therapy. (z;zstromtummi Pamotility

-2t
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cun include ponstipation, and also includes delayed oral cecal transit tme, frrdgular
Taxation, and nther related gastrointestinal motitity disfinction including impaction,

mpaction §s.4 condition where # large mass of dry, hard stool develops iy the rectom,

P
ra

gfien doe to chronic constipation. Thigmass may be so hurd that it canmot ho sxereted,

#

4,

5 The subjects affevied by constipation or gastrointestinal inunotility can be refractory

1o lagative thevapy and/or steol 50 flener therapy.

The peptides and agonists of the disclosure can be used for the treatment or
prevention of cancer, pre-cancurous growths, or nittastatio growths, For example;

46 they can b used for the prevention or treatment of! volorectaltooal metastasized
golorectal cancer, inlestinal polyps, gastrointestinal tract canper, hing sancery cancy or
pre-cancersug growths o metastatic growths of epithelial cells, polvps, bread,
codorects, kg, ovariay, pancreatic, prostatic, renad, stomach, bladder, fiver
ssophageal and testicular carcinoma, carvinoma (.. basal cell, basosguamous,

1 Browne-Pearce, duetal carcinoma, Ehrlich tomor, Krebs, Merkel cell, small cr non-
amall ool tung, cat vell, ;}api'iia;r_\g bronchiolar, squamous cell, trangtlional cell,

(Walker), fevkemia {o.g,, Breell, T-cell, HTLV, acute or chromic lymphocytic, mast

Pont

L, myeloid), Mstiovytonis, histideyinsis, Hodghin's disease, non-Hodgkin's

b

o
fvinplaana, plasmuacytoma, reticuloendotheliosis, adenoma, adeno-eavcinema,

adencithroma, adenolymphoma, ameloblastonw, angiokeratoma, angiohvnphaid

In?
£y

.

byperplagiawith cosinophilia, sclerosing angloma, angiomatosis, apudoing,
branchionds, malignant carcinoid syndrome, carcinoid heat disease, carclnosarcoma,
sementuing, cholangioma, cholesteatoma, chondrosarcoma, chimdroblastema,
chondrogarcoma, chordoma, chonistoma, crantopharyngioma, chrohdroma,

25 oviindroma, cystadenvearcinoma, eystadenona, cystosarconta phiyllodes,
dysperinome, ependymoms, Ewing sarcoma, fibroma, fibrosarcoms, giant eell
tamer, ganglioneuroma, ghioblastomag, glomangiomas, grantlosa cell tumos,
gynandroblastomas, hansartoma, hemangioendothelioms, humangiowa, hemangio-
perivviona, hémangiotarcome, hpaioma, islet vell tumor, Kapost sarcoma,

30 elomyoma, lelomynsareonad, lenkosarcoma, Leydig cell tumor, Bpoma, iiposarcoma,
fymphaugioma, lymphangiomyema, lymphangiosarcoma, medullnblastoma,

-213 -
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meningioma, mesenchymoma, mesenephroma, mesothelioms, m voblastoms, myotha,

TIVOSAICONT, MYNOMA, MYKosarcoma, neurilemmonas, seuroma, neurblastama,
neureepithelivas, neurofibroma, neurofibromatosis, odontoma, asteama,
asteosgreoma, papilfoma, paraganehioma, pavsgenghionia. nonchromaflin, phiealoma,

5 vhabdomyoma, shabdomyosareoma, Sertoli celt tmor, teratoma, theca cell waor, aad

other diseases in which cells have become dysplastic, nmortalized, or tansfornied.

The peplides and agonists of the disclosure can ba used {or the treatrent or

sivention off Familial Adinomatous Polyposts (FAP {avinsomal domina

(o

ayndrome} thit precedes volon caneer, hereditary nonpoivposis colorental canuer

(INPCC, and inberited autosomal dominant syndrome,

For triatnyant of provention of cancer, pre-cancerous growths and motastatic growths,
the peplides and agonists of the disclosure can be-used in combination therapy with
5 radistion or chomotherapeutic agents, an mhibitor of s eGMP-dependent
phosphodiesterase iy a selective eyclooxygenase-2 inhibilor. & nusiher of selective
eycloox ygenase-2 inhibitors are deseribed in US20010024664, 118, Pat. No.
S8 73R, LLS Pat, No. 3,344 991, LIS, Pat, No. 5,393,790, 118, Pat No, 5,434,178,
LS Pat, No. 3,474,595, 1S, Pat. No. 5,510,368, WOU/062368, WO 96/06840, WO
20 DEMIIRE, WO 9603387, WO 06/19469, WO 96/25405, WO 95715316, WO
HFTSUTE, WO B2 7080, WO B5/00501, WO B/ 13635, WO B4/20480, and WQ

L

o~

R8T, the dsclosures of which are herein incorporated by reference. [Pyrazol-1-

yifbenzenesulfonamides have also been described as inhibitors of cyclooxygenase-2.

b

The peptides and agonists of the disclosure can be used fn the treatment ur prevention

$oy

of wHlanumation, Thus, they can be used alone or i combination with an whibitor of
oGNP-Gependent phosphodiesterase ora selestive cycloorygengse-2 ihhibitor for
treatment off organ inflammation, 1B {e.g, Croha's disease, wloerative colitis),
asothiva, nephsitis, hepatitis, paboreatitis, bronchitis, oystic fibrosis, ischemis bowsl
an disesses, infesting] inflammations/allergies, coeliae disease, progtitis, easinophilic
gastroeniinitis, Nastorytosis, and other inflammenatory disorders. The peptides and

]
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agomists of the disclosure can be used alone ordun combination therapy in the treatment

or proventisn of gastroiatestinal fract inflammation (e inflammation associated with
& gastrointestival disorder, gmtmuueﬁmal tract infction, or asother disorder). They
caft b tsed alone orin combination therapy with phenoxryalk yearboxyviie acid

5 gdertvatives for the treanment of indersfittal cystitls, irritable bowel syndrome,
uleerntive colitiy, and piher nflammniatory conditions, as mentioned in

UISHIOSO2I0902AL,

The peplides and agonists of the disclosare can also he used 1o treat or prevent

1 insulin-related disorders, for oxample H diabeles mellitus, hyperglveemia, obesity,

disorders assoctated with distwrbances in glocose or clectrolyte transport and insulin
seevetion in cells, or endocrine disveders. ‘They can be also used in insulin resistance

freatment and post-surgical and nou-post surgery decrease in insulin responsivenss.

\

15 The peptides and agonists of the disclosare con be used to preveat and/or trea
putmaonary and respiratory related disorders, veduding, inhalation, ventilstion and
mucus seeretion disordors, pulmonary hiypertension, chronic obstruction of vossels
and girways, soute vespivatory fiiture, and irreversible obstructions of vessels and
bronchi, (e way adwinister ao ageot of the discloswee for treating hronchospasm,

20 for indusing heonchindilation, for troating chronic obstroctive pulmonary discase
(inchuding chronic bronehitis with normal éﬁrt}t)w),,_ for treating asthma (including
trouchial asthma, intringic asthong, extrinsie asthma, acute asthua, chronie or

{nveterate asthma {o.¢. late asthma and alrways hyperresponsivencss), dust-nduced
ssthma, allergen-induced asthma, viralinduced asthna, cold-indnead asthing,

25 polltion-indaced asthrg and exercise-induced asthma) and for treating rhinitis
(inchuding weutes, allergie, hatrophie thisitis or chronic shimtis (such as chinitis
caseoss, hypertrophic thinitis; chindts puralenta, rhinitis siceq), rhinitis
medicamaentoss, membranous thinitis (Including wroupaus, fibrinous and
psoudomeniwancus dinitis), sexofulous thinjtis, perennial alle ergic thinitis, seasonal

3¢ shinitis (fncluding vhinitis nervosa (hay fever) and vasomotor chinitis). The peptides

of the disclosure may also be usetitl ju the treatment of dey eve disease and chronic

214
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sinusitis. The peptides of the disclosure may also be wsed to prevent andior tread
disordders characterized by seute pulmonary vasoconsiriction such as may resalt from
meumonta, Baumatic infary, aspiration or inhalation mjary, fat emiboliom i3 the long,
acidosis flantmation of the tung, adult vespivatory distress syndrome, seutey
pidmoenary sdoma, scute mountain sickness, post-cardiac surgery, acute prlmonary
hypertension, persisient pubmonary Iiypartension of the newbars, perinatal sspiration
synddrorng, hvaling membrane disease, acute pulmoenary thromboembolism, herapin
PRO[AMING TEAcHions, sopsis, status asthmativus or hypoxia (including tdrogonic
feposia) and other forms of reversible pulmonary vaseconstriction, Such pulmonary
disorders also ae also characterized by inflammation of the long including those

associated with the migration into the lang of nonresident cell types inchuding the

arions loucocyte subelagses. Also included in the respiratory disorders contemplated
aren butlous disease, cough, chironic cough assectated with mflsmmation or jatrogenic

inducsd, aireay constriction, pigeon fancier's disease, vostaophilic lwonshitis,
asthmatic bronelntis, chronic. bronchitis with alrway obstraction {chronic obstroctive
Bronchitis), cosinophibie lung discase, omphysema, farmer's lung, sllergic sye dissasés
{including allergio confunctivitis, vernal conjunctivitis, vemal keratoconjunetivitls,

and ghant papillary conjunctivitis), idiopathic pelmonary fibrosis, cistic’ fibrosis,
diffuse pan bronchiolitis and other discases which are characterized by r;"?azmmtm;s
of the lung andior excess mucosal secretion, Other physiological vvents which are
contemplated o be prevented, treated or controlled fnclude platelet activition in the
Hunyg, shronfe inflammatory dissases of the luog which result in interstitial fibrosis,
such as interstitial lung diseases (ILD) {e.g., 1diopathic pulmonary .%}.im)si‘s,ﬁ';r 1R)]
associated with rheamatotd artheitis, or other avtoimumune conditions), shromic
obstructive pulnsonmy disease (COPDHsuch as irreversible COPD), chromic sinusitis,
finroid lung, bypursensitivity lnng diseases, hypersensitivity pnewmonitls, idiopathic

interstitial pnetmonia; nasal copgestion, nasal polyposis, wrl otitis mediy

Thi poptides and agonisty of the diselosere can be wsed alone.or in combitherapy to

provent of treats retinopathy, neplropathy, disbetic suglopathy, axd edena formation
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The peptides and sponists of the disclosure can be used alone or in combitherapy {0
prevent or tregt nevrologieal disordess, Tor example, headuche, tenaion-type headache,

snigraines, amaely. sress, cognitve disorders, cerehral ischemia, brain rauma,

movement disorders, aggression, psychosts, seizares, panic-attacks, Bysienig, sleep

disosders, depression, schizoaffective disorders, sieejp-&pn_,ca,,am:.cniicsn defioit

b1

b s

syndromes, memary loss, dementia, memary and learing disorders as discassed in
Moncada and Higgs 1995 FASER 1 9:1519-1330; Severing (998 Blochenustry
G3:794; Loe of ol 2000 PNAS 97 10763-10768; Hobbs 1997 TIPS 1R:484-4913
Murad 1994 Ady, Pharmacol. 26:1-335; and Denninger atal, 1999 Binchim, Binphys.

10 Acta 1411:334-350 and nareolepsy. They muy also be ased as a sedative,

The peptides and detectably peptides and agonists 6f the disclosure can be used as
markers io idontity, dofect, stage, or diggnosis diseases and conditions of suall
jutesting, welading, without Hmilation: Crobo's discase, colits, inflanumatory bowel
15 disense, tumons, benign tamors, such as benign stromal tumors, adenema, a:nvimm,
adenomatous {peduncnlated and sessile) polyps, malignant, carcimomd DO,
endeuring cell tumeors, fymphoma, adesccarcinoma, foregut midgut, and hindgut.
carcinoma, gastroinstesting sirpisal tumor (GIST), such as lefomyorna, cellular

§L‘i\>§‘xl‘»‘0ﬂ‘d 3{1{3111\/:&3 astoma, dﬂd 1&;1(\31\’()‘3;11{.(){1'14 ‘L’.A‘wf\ pintestinal dtifﬁ{\i‘h‘?ﬂt nerve

20 tunior, malsbsnrption syndimmes, celiac discases, diverticulosis, Meckel's
diverticatums, colonie diverticala, megacolon, Hirschsprimg's disease, irritable bowel
;;:\;:s-‘;ér{}ms:g mesenterie selemia; ischemic colitis, colorgetal cancer, colonic polyposts,
seifyp syndrome, ntestinal adennsarcitionya, 'Lidiilcts-};ncirs::nme,,,Bm‘ééy }é}@pafhy,
nifantile convulsions, and chorecathetosiy

25

The peptides antd agonists of the disclosure can be tonjugaied o anolher molemle
{¢.g., & dingnostic or therapeutic molecule) to targel cells bearing the GC-C receptor,
1., cystic Shrosis lestons und specific colls lining the intestinal tragt. Thus, they cun
het e o favget radionctive moleties ot therapeutic moisties (aetive moleties ke a
3 radionuelide, s enzyime, a fluoreseont ldbel, a melal ehiedating group, &
chomiluminescent fabel, a bioluminescent label, a chemotherapeutic, a foxin, an

=216 -
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fnactive prading, & m{ii(\.sai}sﬂii“f‘nu agent, & photodynamic agent} 1 the it esting o
ald B0 fmaging and dlagnosing or reating colorectal/metastysized or loval colorectal
comeer In addition, they can he nsed to deliver antizense maleales of nuelele acid

molesudes (ke ool coples of the p33 tumor suppressar gone) to the Bitestihwl

£5%

{ract, Thepeptdes and agouiss of the disclosure can also be ased {o ncrease the
siaoiber of GO0 moleceles v the swrface of a cell, I some ombodiments the cell is
2 metastasized colorectal cancer cell. In one embodinent the peptide or agoniat of the
disclosure i therapeutically conjugated to a second agent. In vertaln embodiments,
the second agent cin be radioastive or radiostable, Ty certaln smbodtiments the second
1 ggent van b scleoted from the grovp consisting of a compound that catses eell death,
g compount that inhibits cell division, a compound that induces cell differentiation, &
chemothesapeutic, a toxin and » radiosensitizing ageot, In corfain embodiments the
seoonid agent can be selected From the group consisting of methofrexate, dosorabiom,
daumorubicin, Cytosinarabinoside, etoposide, S+4 Huorouracit, melphalan,

15 chlorantbuet], dis-plating vindesine, mitonyan, bicontyein, ‘{}urathi"m_ins
maoromonyedn, 1d-benzoguinone dervatives, trensmon, rici, Hein A chain,
Paeudomonas exotoxin, diphtheria toxin, Clostridium perfringens phospholipase C,
hovine pancreatic rboneclease, pokewsed antiviral protein, abrin, shrin A chiin,
eobra venom factor, gelonin, sapurin, modeecin, viscumin, volkensin, sitrobmidazole,

S metnsiderole and misonmidazole, Incerfain smbodiments the sevoud agent cant be g
aytoxic agent selected fronr the group consisting of cornadoting ¢ dervativeof
sumadotin, o derivative of hemiasterlin, esperamicin £, neovarzinostutin,
maytansinoid DM, -chloronethyl-10,11 methylenediogy-camptotheci, thizoxin,
and the halichondrin B analog, ER-0B526.

25
“The pepsiides and agonists of the disclosure can be used aloue or in combination
therapy to prevent andfor treat ioner car disorders; e, fo prevent andfor treat
Mentere’s divease (ncluding symptoms theveot such as vertigo, heming loss, tinnlius,
senssation of fullness in the ear), Mal de débarquement syhdromé, otifls extems, otitis

50 wedia, oterches, aoule mastoiditis, oloselerosis, ofic pain, otic bleeding, otie

inflamumation, Lennoyez's syndrome, vestibular nearonitis, benign parxysmal
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positional vartigo (BPPV), herpes zoster oticus, Ramsay Hunt's syndrome, herpes,
gbvrinthitls, puralent fabyrinthitis, perilymph fstalas, preshyengis, olotoxicity
{i’!l_éi}}(ﬁi}_g drug-induced ototoxicity), neuromiag {ncluding seoustic newo mas),
geroiity medis, infectious myringitis, ballows myringiug, sqiamous cell cavainoms,

W

5 basal cell careinpma, pre-cancerous otic conditions, nond! hromaffin paragangliomas,
chemodectomas, glomus jugulare tumors, plomas tympanicum tumoss, parichondritis,
sural eozematadd dermating, malignant extermal otitls, sobperichondrial hematoma,
coruminnmas, impacied cerumen, sebaceous cysts, osteorias, kelotds, olalgla,
tunitug, tympaniz membrane infection, tympanitis, otic fruncles, petrositis,

10 conductive and sensorinewral hearing loss, epidural abscegs, Tateral sinus thrombrosis,
subdurgl enpyema, otitic hydracephalug, Dandy's syndrome, bullous myringitis,
diffuse external otitis, foreigy bodies; ketatosis ebiurans, otic neoplasm, otomyeosis,
fragma, seule barotitis media, aeute custachian tube obstrdction, postsurgical dlalgia,
cholesteatoma, infections related loan otie surgival proceduore, and compliaations

1% asstoiated with amy ofsuid disorders, The peptides and agonists of the diselosnre ¢on
beused alone or in combination therapy to maintain thad homeostasis in the e ear,

seuroniiis (ncluding virel peuronttis), ganglionitis, pemieulate

The peptides wnd agoniss of the disclosure can be wsed alone or in conbination

20 therapy to prevent sndfor treat disorders associated with fluid and sodivm retention,

{5

4., disensss of the dlectrolyte-water/electrolyte trangport systent within the kidney,
gut and wrogenital system, congestive heart fatlu, hypertension, bypoiension, salt
dependent forms of high blood pressure, fepatic edema, and liver cinhesis, In
sdditinn they can be vsed 1o frelitate diuresis or control infestinal floid. The poptides

an und nponists of the disclosure can also be nsed to treat disorders v here there s
abmarmal poliferation of epithelial cetls within the kidney (.5 ae i the case of rewal

canped,

The peptides sud agonists of the diselosure can be used alone or in combination

a0 Pherapy 1o prevent andfor treat kidney disease. “Kidnay diseass” tncludes renud

o

fas fure (cluding acute renal faiture), renal insnfficiensy, nephrotic edema,

- 213
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glomeradonephritls, pyelonephritls, kidney failure, chronic renal fatlure, aephrits,
nephrosts, azotemniy, wemia, immune renal disease, geute nephriiic syndrome, rapidly
progressive nephitic syadrome, nephrotie syndronse, Berger's Disease, chronie
nephriic/profeinurie syndronie, tubulointerstital disedse, neplirotoxic disorders, renal
5 nfarction, atheroambolic renal disease, renal eortioal necrosis, malignant
pephrosngiosclerosis, renal vein thrombosis, renal tubular acidosis, renal plocosuria,
nephrogenie diabetes insipidus, Bartter's Syndrome, Liddle's Syadvome, polyeystic
Ridney disease, medullary oystic disease, medullary sponge kidney, herediary
nephuits, and nail-patedia syndeome, along with any disease ar disorder that relanes ©
10 therenal system and related disorders, as well as syinptoms indicative of, of related

to, renal or kidnoy disease and related disorders.

The peptides and agonists of the disclosure gan be used alone or i combination
therapy to provent o treat polyeystic kidney disease. Polyeystic kidney digense”

g PR also called "polyeystie rongl disease™) vefurs to v groap of disordere
characterized by a large number of ysts distributed theoughood dramatically enlasged

PEVY,

kidneys. The resultant cyst development Teads fo inpairment of kidney function and

v

win pventaally chuse kidaey fadtare, "PRE" specifically imt‘ind‘e’s anfosomal dominant
polyiystio ki ‘ue;\x discase (ADPKD) mnd recessive aotosomal recessive polyeystic
26 iduey disesse (ARPKDY, in all stages of developrment, fogardless of the underlying
caume,
The peptides and agonists of the disclosure can be used slone or i combination
therapy o prevent andfor treat disorders associdted with bicarbonate seoretion, v.g.,
25 Cystio Frbreosts,

The peptides and agonisty of the discloswre can be used aloni or in combination
therrpy to prevent andior treat disorders associated with bile seeretion. Tn addition,
oy oan be used to facilitate or control chloride and bile fluid secretion in the gall

a0 bladder

-8 -
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Phe peptides and agonists of the disclosure can be used alone or it combination
{herapy to prevent andfor treat disorders associated with liver cell regeneration. This
aury inctude admindstration of the peptides and agouists o lver rmsplant e\::ip.ienm
ardd 1o patients with drug or aleohol induced-liver damage. Furthermone, the peptid
and sgoniste may be usefutl o trest Hyver damage asin the case of vivel mediated
hepatitis, The peptides and agonists of the discloswre may be ased alone or in

combination to prevent andfor treat liver abscess; liver cancer {either primary ov

mefassaticd, oirvhosis (such as cirrhosis caused by the aloohol conswmption or primary

Biliary cirhosis), amebic Hiver abscess, sutotmmune hepatitis, biliary atresis,

.t

s

“-

o

soccidioidomyensis dlgseminated, § agont (hepatitis 8), hemochromatosis, hepat
hepatitis b, bepatitly ¢, orany other acote, subacyte, fuiminant ar chronic hepatitia of
virdl, metabalic or fosic atiology, hepatocellnlar carcinome, pyogenic Hyver abseess,
Reyd's syndromig, sclerosing cholangitis, Wilson's disease, drug mdugced

bepatotosieisy, wr fubminast o acute lver fallure. The peptides and sgonists may be

weerd in stimulating hepatic regeneration afier surgics] hepatectomy.

.t

The peptidds and agonists of the disclosare can beused alone oy in combination
therapy to prevest andfor treat myocardial infraction, coronary astesy disease; mitrate-
inchiced {oleramue, nitrate tolerance, dastolic dysfonction, angina pectovis, stable,
anstable and vartant { ?’rix‘zzx__mi‘ai} anging, ather{)sci erasis, thrombosis, endothelial
dysfnction, cardiae edema, stroks, conditions of reduced blood vossel paix Y, B8
postpercutancous transluminal coronary sngioplasty {posi-PTCA), and peripherat

vaseudur discase,

The peptides and agonists of the disclostre can be used alone or in combination
thorapy o prevent andlor treat tglaucoma,

The peptides and agowists of the disclosure can be used alonc or in combination

§
gk

therapy to prevent anddor freal inmunodedicienay,

PCT/US2007/062815
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The peptides snd agonists of the disclosure can be used along or in combination

thevapy o prevent andfor treat bladder outlel obstruction and incontinence.

The peptides and agonists of the disclosare can be used alone or i combination
thevapy to grevent andéor treat male {e.p. erectile dysfunction) or fermale sexua]
dysfanution, dysmenorhes, sndometriosis, polyeystic ovary syndrome, vagihal
dryness, utering pait, or pelvie pain, These peptides and agoniaty of the disulosure cab
be iilized a8 tocolyvlic agents that decrease or unrest werine contractions, The
peptides aid apontsts.of the disclosure can be used 10 preventfrest promatora/preten
tabor, Prematurg or preterm labor can be associated with, for exanple, an
Hiness/disordey/condition of the mother {such as pre-evlampsia, high hlood Pressure
ar diabetes, abnomal shape or e of the tlerys, weak or short cervix, honmone
imbajance, vaginal infoction that spreads to the uterus, abnormalities of the placenta,
stich as plactnia provia, and excessive amniotic fhaid}, pramaturs ruptre of the
atnniotic membranes {Fwater breaks”), farge fetus, and more than ene fetus. The
peplides or sgonists of the disclosure gan be used to prevent uterine rupture. The
septides or agomists of the disclosare can be wsed treat rapid utering contractions {for
exanple, associated with placental abruption wherein the plaventad sbription is
associated with hypertension, diabetes, a multiply pregnancy, an unuseally luge
snornt of wotie Taid, numevons previous deliveries, or advanced tatornal age.
(e, 90 vears old). In certain embodiments they can b wyed i combination with s
phosphodiesterase inhibitor, The peptides and agenists of the disclosure can be used
slone or in combination therapy to prevent and/or treat infortlity, for enan iple, male

fufertility due fo poor sperm-guality, decreased sperm motitity or low gpera count.

Tha peptides and agonists of the disclosare can be used alone or in combination
therapy to. prevens and/nr treat osteopenia disorders (bone loss disorders), "Bone loss
disordars” inelide vonditons and diseases wherein the inhibition of bose lose andfor
the promotion of bone formation is desirable. Among sech conditions and diseases

arg.osteoporosis, ostenmyelitis, Paget's disease (osteitls deformans), peviodontitls,

hype ercalcemia, osteanectosis, ostevsarcoma, osteolvic metastases, familial expansile
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ostenlysis, prosthetic lovsening, pertprostetic ostealysis, hone loss attendant
rhevmatoid arthritls, and cleindocrunial dysplasia (CCD)Y. Osteoporosis inclodey
primary osteoporests, endoering vsleoporosis (hyperthyroidism, yperparathyroidisny,
Cushing's syndrome, and acromegaly), hereditary and congemisl forms of
osteoporssis {ssleogenesis imperfeets, homogystinaria, Menkes' syndrome, and Rile-
Dy syndroni) and osteoporesis due (o immobilization of extramitiesosteomyelitis,
or an Infectious Jesion in hone feading 1o bone loss, The peptides and agopdsty can be
ased alone ov fn combivation therapy o stimulating bone regeneration: The bone
regentrativn may be fellowing reconstrietion of bone defects in erapio-magillofacial
surgery, of fallowing sn inplayt o hone, for example 4 dental wnplant, bove

aupporting buplant, or prosthesis. The bone regeneration may also be fbllowing a

hone Facture.

The peptides and agoistyof the distlosure may by used alone or in combination
therapy (for example, with other agents that nerease ¢cGMPY to prevent or treat
disovders ndated 0 an alferation in cGMP ineluding, but not Hmited o Alheimer's

svage, peoridels, skin necrows, scm'riug, fibrosis, baldness, Kawasaki's Disease,

nutcracker oogophugus (US20050245544), septie shock, NSAlD-induced gastrie

disease or disordes, ischenic renal diseas.e or disorder, peptic uleey; sickle cell

aneniiz, epiiepsy, aud a pevroinflammatory disease o disarder (For example ag

<

deseribed 1n WOOS105763).

“Yregtment of the side-effects of oploid administration

21N

GO peceptor agonists, ¢, GO receptor agonst polypeptides deseribed horew,
may nsefid in the treatment of ose or more side effects of p.ioi{i administrafion, o.g..
opiotd induced. constipation, nausea andior vomiting. In the.case of constipation, the
(GOC receptor agonist polypeptide can be administered ot & dosage to indute laxatiod
within a desired time (o, within 15 minutes, 30 masutes, 1 houg, 2 hours, 3 bours, 4
By, 3 hows, 6 « hiours, 7 houts, 8 hours, 9 howrs, 10 hours, 12 houss, AR howryor 2

hours).

i

=2
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The the GO receptor agonist polypeptide can be administerdd 1o madntain regular
bowed movements in s paticot who s g chronic opioid uper (R.g, 2 tevmunatiyall
patimt\ The administeation can be vig any convenient route (.., subligual,

parenferal, intravenous, subottaneous )

Thus, the polvpeptides described herein can be administered 1o a pationt that s taking
gt or more of the following npieids:  Acetorphiine, Acetyidihydrocadeine,
Acetylimorphone, Alfentand], Allyiprodine, Anileridine, Bemidone, Senzylmorphing
Bewitramide, Bupreporphine, Butorphanol, CarfentantiCarfentanyl, Clonitazene,

1 Codeine, DodeineN-Oxide, Codemone, Cyalazocing, Cyclorphan, Desomorphine,
Dextromoramide, Dextropropoxyphene, Dezocine, Digcetyldibydremorphing,
PHamorphine/THacetylmworphine {Heroln), Dicthylthiambutene, Difenoxin,
Ditydrocodeine, Dihydrocodeinone Enol Acetate, Dihydroetorphing,
Dihydroisocieing Diliydromorphine, Dimethylthismbutene, Dipbenoxylate,

15 Dipropanoybuorphing, Drobetabel, Bthylketocyclazocine, Ethylmorpline,
Fronitazene, Florphing, Fentanyl, Hydmeslone, 'i'iydz‘umo;‘phmmp Isomethadone,
Hewbesidone, Lacdanum, Lefetamine, Levallorphan, Levo-Alphacetylmethad

43, Lavomethorphan, Leverphanol, Loperanude, Meptarinol, Metasoeing,

nethadone, Monoacetylmorphine, Morpbine, Morphine-8-Glucaronide, Momphine-N-
90 Oxide, Morphinone, MPPP (1-Methyl 4-Phenyi 4-Propionoxypiperiding), Myorphine,
Nathophine/Natbufine, Nieocodeine, Nicodicodaing, Nicomarphine, Norcodelneg,
Chwmufontanyl, Oxyeodong, Oxy vmorphonie, Pentazocine, PEPAP {1-Phenethyl-d-
Fhenyl-d-Piperidinol Avetate (Estar)), Péthidine (Meperiding), Phenadorone,

Phenszevine, Phenoperidine, Pholeodeine, Pimiuodine, Piritramide, Proding,

25 Propizam, Propoxyphens, Racemethorphan, Romifentaml, § sufentant], Thebaine,
Thiofentanil Thiofentenyd, Tiliding, and Tramnadol. The peptide can be co-
admindstered with or co-formulated with any of the preceeding peptides.

Where the GCC receptor agonist is co-formulated with an optoid the composition may
further inolude one oy more other aclive ingredienis fhat way be conventionally

3 employed in aalgesic andior cough-cold-antitussive combination products. Such
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sonventional ingrodients inctude, for example, aspirin, scclaminopbon,
phenyipropanolamine, phenylephrine, chlorphenivaming, vafleing, andior suaifenesin,
Typical o sopventional ingredients that may be incladed in the opicid component are

deseribed, for example, tn the Physicians’ Desk Reference, 1999, the disclosures of

i

which age hereby incorperated hersin by reference, in thelr entirety.

in addigion, the composition may further inclade one or more compounds thal may be

dosigned 1o enhance the analgesic potency of the opioid andfer to redace anslgesic

tolerance development. Such compounds include, for example, dextromethe ST EGRY
1 other NMDA aplagonists (Mao, M. L etal, Pain 1996, 67, 3613, L-3647 1€ and other

COR antagortsts (Dourish, CO1 ot sl Bur § Pharmacol 1988, 147, 4643, NOS

by

hibitors (Bhargava, H NCebal, Nt;mm}epiiées 1996, 30, 215, PEC inhibitors
{Bilsky, X, 1. etal, I Pharmacol Bxp Ther 1996, 277, 484), and dynorphin @ dagontsts
ur deitisera (Nichols, ML L et al,, Pain [997, 69, 317). The disclosures of each of the

1w bregoing documents are hereby Incorporated herein by reference, in their entivetios

The combination products, such as pharmacentical compositions comprising optoids
i1 combination with o GOC agowist may be in any dosage form, such ax thuse

o : % . N () 4 "
deseribed hovein, sad can alse be admivistered in various w ays, as deseribed hevein,

5 & preforred wmbodiment, the corbination products of the disclosure are formulated

e

20 fogethes, ina single dosage foray (that is, combined together s ane capsule, tablet,
powdsy, or Hauid, wto.), When the combination products are sof formulated together in
watngle dosage form, the opicid compounds and the GCC sgonists ma‘y b
administered at the same tme (that is, to gother), or i sny grder. When not

adminideréd at the same tme, preforably the administe ation o an uploid aod 2 GCC

25 agonist ocowrs Tess than about one hour apart, fess than sbout 30 minutes apart, fess

thay whoat 15 nuinutes apart, and less than about § minutes apart. Adwinistration of

the combination of an opivdd and 8 GCC agonist can be, far example, oral, although
10 T : E

oiher Touter of administeation, as described shove, are contemplated to bowithin the
seope of the pressnt disclosute. Althongh it is the oploids and GUC agoniets may bofh
3 be acininistored in the sane fashion (that s, for example, both orally), f degived, they
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may cach be administered o differont fashions (that is, for example, one component
of the combination product may be administered orally, and another component may
he administerad intravenousty). The dosage of the combination products of the
discloswre may vary depending updn varions factors such g8 the pharmacodynanic
characteristics of the particalar agent and iy mode ad route of administeasion, the

age, hoalth and weight of the recipient, the nature and exient of the symptoms, the

L’Z»

kind of concurrent freatpoant, the frequency of treatoment, and the eifect destred.

Although the proper dosage of the combination products of this disclostrs will be
veadily ascertainable by one skilled i the art, by way of general guidance, where an
opicid compounids 15 combined with a GO agonist, for example, typicatly o dail y

dosage may range from « about 0.07 16 about 100 milligrams, 01 o about 10

]
s
Lo
A
=
.l

sitligrams of the opiodd, 13 to about 200 milligrams, 1, 2, 3,4, §, 6, 7,3

]

mitliprams of vpioid per kilogram of patient body weight. The opioid-GCC

agnist
hag =

combination product catt Include, for example, from 1o 30 pg. o 40 pg, 1o 50 pg,

Vio 100 mg 1 o200 pg, 110300 pg, 1o 400 pg, 1 to 300 pg, 110 600 pg. 1o 700

-

He, b o 800 g, 1o 900 pg, 1o 1000 wg, 101030 pg, 101040 ug, 110 Mg, 10 o

2
H

100 pg, 100 200 pr. 1010 300 pg, 10 to 400 pg, 1010 300 pg, 10 600 p, 10 o
700 pe, 10 0 800 pg, 10 to 900 pg, 10 10 1000 pg, 100 to 200 pg, 100 10 300 pg, 100
10 400 py, 10016 300 pg, 100 o 600 g, 100 to 700 pg, 100 1o 80U g, 10010 900 g,

ey

00 o 1000 g, 100 w0 1250 gg, 100t 1500 pg, 100 to 1750 gy, 100 to 2000 pg, 100

5 10 0 2500 pg, 100 10 2750 pg, 100 1o 3000 pg: 3000 3()5} B 200 0
AN g, 200 o 5300 pg, 200 to 600 pg, 200 to 700 Rrg. 200 10 800 pg, 200 0 908 pg,

00 i 100D w200 1o 1230 pg, 200 1o 1500 pg, 200 w0 1750 pg, 200 to 2000 pg, 208

> 2230 pg. 200 10 2300 jug, 200 10 2750 pg, 200 10 3000 pg, 300 to 400 pe, 360 to
500 pg, 20616 800 pg, 300 700 M 300 to 800 pig, 300 1o 900 pg, M LD pg,
300 te 1250 pg, 300 @ 1500 pg, 300 1o 1750 pg, 3001w 2000 jig, 300102250 g, 300
to 2500 g, 300 1o 2750 pg, 300 to 3000 pg. 400 to 300 gy, 400.to 600 g, 400 o 700
400 to RO0 gy, 400 16 900 pg, 400 10 1000 pg, 400 0 1250 pg, 0o 1500 g,

400 to 1730 ng, 400 10 2000 pg. 400 10 2230 pg, 4080 to 2500 wp, 400 o 3750 ug, 400
10 3000 g, 300 10 600 g, SO0 to 700 pg, 500 10 80U iy, 300 to 909 ug, 500 to 1000

- 225 -
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4]

20

2, 500 t0 1250 ng, 300 1o 1300 pg, 300 10 1730 gy, 00 o 3000 pg, 500 © 2250 pe,
SO0 to 2500 ug, 300 to 2750 g, 500 10 3000 pg, 600 & 700 pg, 600 1o 800 ug, 600 0
SO0 pg, $00 to 1000 pg, 600 10 1250 pg, 600 10 1500 g, 600 @ 1780 pg, 600 1o 2000
g, 600 10 2250 g, 600 10 2300 ng, 60010 2750 pg, 600 to 3000 pg, 700 10 800 pg,
700 Lo B00 pg, 700 0 1000 ng, 700 to 1250 g, 700 to 1500 pg, 700 1w 1750 ug, 700
2000 yg

SO0 pag, B0 1o 1000 ug, 8300 to 1250 ug, RO0 to 1500 pg, SO0 1o 1750 pg, 800 10 2000

e

K

00 10 2280 pg, 70010 2300 ng, 700 to 2730wy, 70O 10 3008 pg, 830 0

ug, SO0 1o 2250 ug. 800 16 2500 pg, 80010 2750 pg, 800 1o 3000 pg, %00 o 1090 ug.

W b

0 15g, 900 to 1500 ug, 90010 1750 pg, 900 10 2000 ng, 900 102350 pg, 900
0 2300 pg. 900 10 2750 pg, 900 {0 3000 yg, 1000w 1250 pg, 1000 to 1306 ug, 1000
tr 1750 pe. 1000 to 2000 pg, 1000 10 2250 g, 1000 10 2500 pg, 1000 o 273 {NTEN

JOGG 10 3000 pg, 2 10 300 pe 3010 300 pg, 3 1o 100 g, 510 20 g, S 10 100 pg, 10

oy

ug, 20 pg, 30 g, 40w 20 ge. 00 e, TO e, T8 pg, 80 pg, 90 pg, 100 pe, 1M w

34

£

200 g, 250 1, 300 pg, 350 pg 400 ng, 450 pg, 500 pe, 550 pe, 500 pg, 630 pg, TO0
ug, He B g RE. HEs kg BES B,

R

,

g, 830 py, 900 pg, 980 pg, 1000 pg, 1050 pg, 1100 ng, 1150 ng,

9

"/:

SHINT

iR

PRy

o

3
e

e~
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1300 pg, 1350 pg 1400 pg, 1450 pg. 1500 pg. 1550 pp, 1600 pg,

1200 up, 1230 pp, d
1650 pa, 1700 g, 1750 pge 1800 g, 1830 e, 1900 pg, 1930 pp, 2000 ug, 2050 pg,
2100 py, 2150 pge 2200 pe, 2250 g, 2300 pg, 2350 pg, 2400 pg, 2450 pg, 3500 pg,

'»:4{'5{'.'5'{3.;25; Z{SV;) gy 2700 g, 2750 pe, 2800 pg, 2850 py, 29080 gn‘g 2050 pg,

When provided as o single dosage form, the potential exists for g L’hr'mmi interaction
Butween the combined active ingredients {for example, sy opioid and a GCC agonist),
For this regson, the proferred dosage forms of the combinatite products of this

discloture are forminlated soch that slthowgh the aotive ingredients are combined in a
;\.'ingi dosage form, the physical contact between the active ingredients ia minimized

{that s, veduced).

frn order to ninimize contact, one embodiment of thiz fsclosure where the product 18

prafly sdminisiersd provides for a combination product wherein one active fngredient
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is enteie noated, By enterie coating one or more of the active iugredients, s
possible n_m oty to minimize the confact between the combined active ingredients,
Wt alse, itis posuible tir control the release of one of these components in the

gastraintestinal tract such that ome of these components is not released o the stomach
bl rather s veleasod in the intestines, Another embodiment of this disclosure where
oral adutisistration i desired provides fora combination product wherein sne of the
active ingrodiauts is coated with a sustained-release material which effects &
sustained~rolease roughout the gastrointestinal fract and also serves 1o minimize
phvsical sontast between the combined active yogr edionts. Purthermore, the sustained-
released component can be additionally entere soated such that the selease of this
component oecurs oply 1o the intestine, Still another approach would fnvolve the
Fornaulation of s combination produdt in which the ohe component s couated with o
sustained andior enteric release polymer, and the other component is also coated with
a polymer such as a fove-visoosity grade of hydroxypropyl mmﬁhjiceiiuﬁwﬁ {HPMC)
orother appropriate materials as knowa it the att, in order 10 further sopurgte the
setive components, The polyner coating serves 10 form an sdditional barsier (o

interaciion with the other camponent,

Posage forms of the combination products include those wherein one active
ingrediont fs enteric conted can be in the form of tablets such that the enteric coated
component and the ofher sotive ingredient are blended together and then compressed
fato a tablet or such that the enteric coated component is comprassed in;i«:) ang tablet
inyer and the ather astive Ingredient is CO}Upf(%SEitﬁ:d intos an sdditional layer
Optionadly, i ovder to farther separate the two layers, opg o more placebo fayers may
bo prosent sach that the placebo Jayer isbetween the layers of active ingredients. lo
addition, dossge foums of the present disclosure can bedn the form of capsules
wherein one active ingredient 33 compressed into a tablet or in the form of s olurality
af microtablets, pavticles, grannles or nonsperils, whi ch are then enteric coated. Thasy
entoric conted microtilety, particles, glanules o non-perils are then placed mio 4
capsule or conmpressed into a capenle along with a granalation of the other setive

\i}"iC\} il

¢
e
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These as well as other ways of mindmizing contact between the components of
cornbination ;};‘m‘hwts of the present-disclosure, whether administered in a single.
dosage form or advinistered in yeparate forms but at the same time by the sume

wranner, will be readily apparent to those skilled in the ant in Hght ot the present

diselosare,
Peptides as Immunogens

The pepsdides of the discloswre ¢an be used as Immunogens 10 create antibodies for
immsnoassays. The peptides of the disclosure ¢an be used a8 immunogens to treal
spdfor provent one or more disease symploms associsted with traveler's diarrhes and
for vaccination against pathogens, ocluding but not trated enterotoxigenic #.colf
(ETECY They way alse be used in vaccines which also comprise ioterleukin 18 angd
sither sazg(}:a‘.i;\ adjuvant or CpG adfuvant for example ag deseribed in WQOI03R054
and WOUSD30530, The nisthods deseribed in US20040746534, UIS42205%4,
URA28530 T, LUSA1A2100, US4603040, US454503 1, LIS4RE0GE3, USATEZERS,
WONBO2TO0, FR2525502, and FRZ832850 can be similarly used to crsate

.
snmnnogens eonprising the peptides of the disclosure, USE043057, URER34248,

SR276, and EPI0SY1, specifically desuribe-an expression system voutaining
CTR feholer foxin Bete subunit) fused to an ST-ike peptide under & foreign
promoter for u»a ds v vaseine, The nueleie acids that encode thg pt}pﬁdes of the
disclosure may be used as genetic vaceines ag deseribed in USZ0050200603 and
WOOTAY01E, The ruclete seid molecules may alse be used for the manufactore. of 2
fonctional rbonudeic actd, whetem the functional réhs;nmmie'is.acid‘is selected from
the group comprising riboxymes, antisense pueleic acids ind sIRNA (a3 desordbed in

WOHS103073),

3
Y2
Y
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1.8, 20020176841, U8, 5,672,659, 1.8, 3,893,985, .8, 5,13 4\1;-‘;35 (LS. 5,192,741,
LR, 5,100,741, LLR, 4,668,306, ULS. 4,713,244, U8, 5,445,832 1.8, 4,931,276, U8,
S.0R0Ua5, WO 02/038672, WO 9726015, \’sfot).m::t?aaz,_ and. 1’3‘82{}{};‘:{}{}&?#4& I

such sustained release formagdations micrdparticles (Dele and Blanco-Prieto 20038

g Molecude 10:65-80) of peptide are combined with nuicroparticles of polymer, Oue or
more sustained release implants con be placed 1 the Jarge totestine, the amall intesting
or both, LLR. A01LOT and WO 84/08432 describe a sustained release formulation
providing gither polyethelene glycols (Le, PEG 300 and PEG 400 or ttaceting WQ
(30534071 deseribos a formuation which may both enhance bivavaibubilisy and

10 provide conteolled roleaseof the agent within the GY tract, Additional controlied
refosse Tormidations wre desoribed in WO I2/38120, BP 326 151, US. Q,?.S*) S04, WO
GR/30308, WO OR/13029; LS, 20030004105, 118, 2003013848841, LS,
ROUROZIAINTAL, LS, 4,607,000, WO 01/49249, WO 0149311, WO §1/49248, WO
(AU and LS. 5,877,224,

The agents can be administered, e.g., by infravenons injection, Intramuscular
jection, subcutancous injection; intraperitoneat injection, topical, sublingual,
intraarticnla {in the joluds), intradermal; buccal, ophihalmic (ucluding intraoeular),
intranasaly {inchuding using a cananla), intraspinally, intrathesally, ov by other routes,
20 The agents can be administered orally, ¢.g., us 4 tablet ar cachet containing a
wedelermingd amont of the ctive ingredient, gel, pellet, paste; syrup, bolus,
eloctuary, sturry, capsule, poveder, lyophilized powder, gransles, sachet, as g solution
o o suspension i an aguecus ligeid or a non-aqueous liguid, as an oit-in-water iic_mid
emulsion or & water-in-oil liguid emulsion, via a micellar fornnulation (seé, e WO
25 B iw\Q} via ¢ Hiposomsl formulation (see, e.g., BP 736299, W0 09/59550 and WO

713500, wia formudations deseribed fn WO 037094886, via bilosome (bile-salt

"~'m§rs systemy), via a dendrimer, or i some other form. Orally administered
compositians can nclade binders, lubricants, jnert diluents, lobricating, surface active
or dispersing apents, flavoring agents, und humectants. Qumlly administerad

v formulations such as tablets may optionally be coated or scored and may be

L.
Pias

formulsted so gs to provide sustained, delayed or controlled refesse of the sotive
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ngredient thereln. The agents can also be.administered transdermally (Lo, via
veserveir-type or mateix-type patehes, microneedles, thermal poration, hypodermic
avedies, tontophoresis, slectroporation, uitrasound or other forms of sonopheresis, § ot
iz’{%cﬁii(‘ﬁl, ot & combination of any of the preceding methods (Pransniiz of al. 2004,
Nature Reviews Drag Diseovery 311 8-124)). The agents can be adnuinistered wsing
figh-velaeity tansdermal particle injection techaigues using the kydrogel pasticle
formulation desoribed in U.8, 20020061334, Adiditional particle formulaitons are
desoribed o WO O/45792, WO 00/53100, and WO 02/19988, Aw exanipleol s
trapsdermal formulation containing plaster and the absorption promoter
dhmethyiisosorbide can be found i WO B9/04170, WO 9611705 provides
formulations suttable e transdermal adminisibration. The agents can be administered
in the foras a supposiiory or by other vaginal or roctal meaus, The dgenty canbe
adminisiered in g ransmembrane formulation a8 deseribed 30 WO 0/07923, The
agents can be administed non-invasively vig the delfrydrated particicles discribed in
LS. 6,485,706, The agent.can he adimdmstered in an enterie-coated drug femulation
as desoribed 1o WO 0240621, The agents.can be administered intranassaly vsing the
formulation described in 180 5,179,079, Formulations suiteble Tor paenteral
ijection are descrtbad in WO 00/62739. The agents can be administered using the
casein formulation deseribed in UL 8. 20030206939 and WO 00/06108, The agents
cun be admintstered using the particulate formadations desoribed 1 1.8,

20070034836,

‘The agents, alone or in combination with other suitable components, can be
adminisiered by pulmonary route utilizing several technigues inelwling but not
Jimited to intratvacheal instillation (delivery of solution futo (he hungs by syringe),
intratraches) delivery of Hposomes, insuf{lation (administration of powider
forrnulation by syringe or any other similay device o the lungs) and aerosol

inhalafion, Ascrosols {eig., jet or ultrasonic nebulizers, metered-dose inhalers (M),
st dry-powder inhalers {DPIR)) can alse be used 1a intranasel sapphivations. Aerosol
formulatinns are stable dispersions or suspensious.of solid taterial and lauid droplets
i & peseons mediv and can be placed into pressurized acceptable propeliants, such
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ag hydrofivroatkones (FHEAs, Lo, HFA-134a and HFA-227, or & mixtare thordof),
dgichinrodiflusromethane (or other chlorotivocarbon propeliants such as & mixture of
Propeliants 11, 12, andfor 114}, propane, nitrogen, and the ike. Pulmonary

frrmulations may include peemedtion enbiancers such as fatty acids, saccharides,

& chelating agents, enzyme inhibitors (2.2, protease inhibitrs), adpvants (0.2,
givencholate, & surfactin, span 85, and nafamostat), preservatives {e.g, bénzalkonium
chiorisde or chlorobutanol), and ethanod (ormally up to $% but ;m»«,xhiv\ 0 o 2
by weight), Fthanells commeonly included in agrosol compositions as it can improve
the function of the metering valve and in some cases also improve the stabilily of {he

10 dispersion, Pulsonary formulations may also inchde surfactants which fnclude but

are not Hiddted to bite sdlts and those described 1n LS. (},524,;55‘? and references.
therein, The surfactants deseribed 1 118, 6,524,557, e.g., a U8-C16 fatty acid sall, ¢
hilesall, a phospholipid, or alky! saccaride are advantageons in that some of them alse
3 u;w(\rtui;\v enhance absorption of the peptide {n the formulation. Alse suttable fu the

15 disclosurears dey powdir formaldtions comprising ' therapeutically stfoctive amount
of sesive vompound blended with an appropriate cartier and adapted for nse f
Srmnestion with a dry-powder inhaler. Absorption enhancers which can be added fo
dry powder formulations of the present disclesure include those deseribed in HLS,

8,632,456, W 12080884 desoribes new methods for thesarfacs modification of

S0 powders, Acrosol formlations muay inclade ULS, 5,230,884, U8, 5,282 499, WO
OUTIRARE, WO GH/78606, 1.8, 2003016437, 1L §. 20030185436, and WO 9640089

{which in¢lades w:gei‘abie Qi i‘}, Sustained release formulations suttable for inhalation

are described In U8, 2001003648 TA L, 2003023201A 1, and 1.8, 2004041824341 as.
well s i WO 01713801, WO U/067902, WO 03/072080, and WO 03/070EES,

2 Pulmonaey formulations containing microparticles are deseribed in WO 03815750,
U8, 20030008013, and W 00/00176, Pulmonary forpiulations containing stable

alassy state powder are deseribed in U8, 20020141045 and U8, 6 309,671, Other

aeresol formulations are desvibed in BP (33827241 WO 9().»"0&3?83, 108, 3,348,730,
118 6,436,367, WOLOT/0401E, and ULS. 6,294,153 and ULS, 6,200,887 desoribes

50 lposomal baged formulation that can be administered via ai:_r_c‘;scﬁ. or other oS,
Peseder Tormulations for inhalation are described in U.S, 20030053960 and WO
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(1760341, The apents can be administered intranasally as deseribed in UK,
JOM038824,
The agents ean be incorporated into microeniulsions, which generally are
thermodynandeally stable, isottopically clear dispersions of two immiscitle Haudds,
5 such as el and water, stabilized by an interfacial il of serfactont molecules

{Encyddopetia of Pharnsacentioal Technology (New York: Marcel Dekker, 1992
volume 93, For the preparation. of micvoemulsions, surfactant (emulsifier), vo-
surfactant {eo-emulsifier), an oil phase and a water phase are necessary. Suitable
sorfactants inokide any surfactants that are useful in the preparation of emalsions, ¢.g,

w0 eroudstfiors that are typically used in the preparation of creams, The co-swrfactant {or
"eo-crnilaifor) s goncrally selected from the group of polygliveero] denvatives,
glyeera! devivatives and fatty aleohols. Preforred emulsifierion-emulsifier
combinations are generally although pot necessartly selecied from the group
zonsisting off glveeryl monostearate and polyoxyethylene stearate; pol yethylene

1 phveol and cthyvione glyeol palmilostearate; and capri{ic andd capric triglyeerides and

sleoy! mucrogolglyeerides. The water phase includes not only water but also,

phyveol, polyethiviene glyvools, preforally lower

fty

typieatly, bullers, glucose, propylese
moleonkar weight polyethylene glycols (vg., PEG 300 and PEG 400}, andfor glyourel,
and the Hke, wiile the oil phase will generally comprise; for example, fatty acid

2 siors, wodified vegeiable oilg, silicone oils, mixtures of mono- di- and righyeeides,

mona- and di-esters of PEG (&g, oleoy! macrogol glyeerides), ste.

The agents of the disclosure can be incorporated inte pharmeceutically-acueptable
anoparticle, nanosphere, and nanocapsole formulations (Delie amd Blancen Pricie

2 2008 Maleonls 10:65-80). Nanocapsules an gm’xeraﬁy.emrap somporunds i astable
snd reproducible way (Heary-Micheliand et al., 1987, Quintanar-Guerrern otal.,
1998; Douglas et al,, W8T, To avoid side effects due o intracellular podymeric
overloading, wirafine particles (sized around 0.1 pm) can be designed using polymers

able o b degraded n vive (2.g. biodegradable polvatkyl-cyancacrylae

“
by

aanoparticles). Such particles are described in the prior art {Couvesur et al, 1989,
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1088; xur Muhlen of al,, 1998; Zambaux of all 1998; Pmto*ﬁ&inl}ard 'y et al., 1995 and

U8, Bat, No. 5,145,684},

“The agents of the disclosure can be formulated with pH senstifve materials which may
5 nclude those described in WO04041193 (including the seal and enterie voating
deseribed thoreln) and pH-sensitive toatings that achieve delivery {a the colon
irctodiag those desoribed in US4ARI0021 and WOMGT329, USIS1002! deseribies
- psing a pH-sensitive material 1o coat a capsude. WOR0013Z9 desoribes using pH-
sensitive coatings on beads containing acid, where the acid in the bead vore profongs
16 dissolution of the pi-sensitive coating. U, 8. Patent No, 5,175, 003 discloses & dunl
mechanism polvimer mixtore composed of pl-sensitive enterie materiala and film-
forming plasticizers capable of conferring permeability to'the enteric material, for use
i drog-delivery systems; 8 matris pellet composed of a deal mechanism palymer
mixture permested with @ drug and sometimes covering a pharmaceutically seutral
18 nuclews; s pembrane-coated pellet comprising a mmateix potlet coated with a dus!
mechanism polvmer mixture envelope-of the same or differeni composition; and @
pharmassutical dosage form containing mateix pelets, The mateix pellet releases acid-
soluble drags by diffusion in acld pH and by disintegration ai pH levels of Faotdnally
abont 5.0 o higher, The agents of the disclosure may be fororalated s 1 the pit
2 iriggered tavgeted control reloase systems described in WO04052339, The agents of
ihe disclosure may be Kirmulated according to the methodology deseribed thany of
WOUIL0SRI2 (extraded hyrdratable polymers); WOU243707 {eryme ¢ sleavahble
membiange mm:.mcm\sre\) WO007913 and WOD3DE6RY7 (mucoadhesive sy *i'csms_};
WOO20T2073 (bilaver kunduated formulation comprising pH lowering agent and

abmorption enhanger); WOO4064769 (amidated peptides); W QU063 156 (solid Lipid

b
&3]

suspensism with psesdotropie and/or thixotropic properties upon melting);
WOORNISO20 and W(){?;’S(}SS{}%I {erodible, gastric vetentive dosage formis);
LISS00776D and USS972380 (sustained release dosage forms), WODATI271E (oral
extoriied relsase m}n«,pf.ss‘:ﬁo..u_») WOOS027878, WOU2072033, and WE02072034
s {delayed release compositions with natural or synthetic gam); WOOID3IQIS3
{oontrotled refease formulations with wi ascending rate of relense); \&"(}(}5{}4&3??93
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(microencapsudation system), US Patent 5,952, 314 (hiopolvmery USSI08758 (glassy

araylose mateix detivery); US 5840860 (modified starch based delivery), 1010324642

{detivory systom comphising ehitosan and gastrie rosfstant material such a8 whaat

ghadin or zein), USS866619 and US6365029 (saccharide containing polymer); US
8531183 (deseribes a drag delivery system containing # water snluble core (Ca
nectinate or other watar-insohuble polymers) and outer coat sehich bursts {eg
hydraphobic polyaser-Budragritdy US 02344640 US 6403 138 {conting with polvimer
contaiuing sasen and high methoxy peotin; WOOT74175 (Matilard reaction product §;
WONRNG63208 {solubility incressing formudation); WOO4019872 {fransferring fusion
profeing). The agents of the disclosere may be formulated \'ssin,g gastrointestinal
retention sysiem technelogy (GIRES: Merion Pharmaceaticals). GIRES conprises a
eontrelled-selease dosage Torm mside an fuflatable poneh, which is placed in g drug
capsule for oral adnministration. Upon disselution of the capsule, 2 gas-generating
system indlates the pauch in the stontach where it is retained for 16-24 hours, ail the

sime releasiog agents of the disclosure.

The agents of the disclosare can be formulated in an ssmotic device including the
ones disclosed in US4503030, USSE00590 and USS3SE502, US4503030 discloses an
camsutic device for dispensing & drug o cerlain pH regions of the gastrointestinal fract,
More partioulidy, the disdlosure relutes to an osmotio device eenprising a wall
formed of o semi-permesble pH sensitive composition that sarrounds a compariment

containing & trug, with a passageway through the wall connecting the exterder of the
devipe with the compartment. The device deliveis the diug at a.controlled rate in the
vogion of the gastroindestinal tract having a pHoof less than 3.5, and the deviee setf
destruets and releases all its drug in the fegion of the gastroiniestinal tract huving a ;)'E{
yriater thaw 3.5, theveby providisg totgl availability for drug sbsorption. U, 8. Patest
Nog. 5,608, 596 and 5, 358,502 disclose an osmotic bursting device for dipensing a
henefivial agent to an agueous eovironment. The device comprises & benefieial agent
and aemagent sorvounded at least inpart by asomi-pérmenble wembrane: The

wenefloial agent may also fonction s the osmagent, The semi-penmeable membrang s

Poncad

permenble 1o water and substantially impermieable to the beneficial agent and
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oerragent. A trigger means i3 attached to the semi-permenble membrane {o. g | joins
tiwe capsuie halves). The trigger means is activated by 2 pH of from 3 i ¥ and
tiggers the svaotial, but sudden, delivery of the beneficial agent. These deviees
ensble the pH-riggered reloase of the beneficial agent core as a bolus by ssmotic
& Dhussting
The agents of the diselosure may be fornmudated based on the disclosure deserbed in
4.8, Patont Na, 5,316, 7748 which discloses a composition Tor the controlled reloase
of an active sabstarce comprising a polymeric particle matrix, whore cach particie
¢ @ network of mtevaal pores, The aclive substapee 18 entrapped within the pore
10 network together with a hlocking agent having physical and chemical characieristics
selected 1o wodify the Telease rate of the ictive substanee from this huternal pore
petwork. 18 one embodituent, drugs may be selectively delivered o the intestines
using an geric material ag the blocking agent, The enteric material remaims intact i
the stomach but &1{3{’{'&&,& undér the pH conditions of the intestines. In another
15 embodiment, the sustained release formulation employs a blocking agent, which
vemainy stable under the expected conditions of the cnviramsent to which the active
substance 18 1o be released. The use of pH-sensitive materials alone 1@ achieve site-
specifie éiéli*s‘em iedifficatt becavse of Teaking of the benefiched agent prior o the
velease sise oy desired delivery time and if ix difficult to achieve long Gme lags before
20 yeleass of the agtive ingrediont afler exposueé to high pH (hechnge of rapid dissolation

or degradation of the pH-sensttive materials).

The agents may also be formulated ina hybrid System which combines pH-sensitive

materials and cemotic delivery systams. These hybrid deviess provide delayed

o6 initiation of sustained-réloase of the benefivial agent. In one device s pH-sensitive
MRty OF £oa t}‘ng:ﬁissel_\zea releasing osmotic devices that pi‘{}‘(‘iﬂ{ﬁ sustained relpage of
sie beneficial agont see U, 8. Patent Nos, 4,578, 073, 4,681, 583, and 4,851,231, A
second devive consists of & semipermeable coating made ofa ‘;)Gi}'ﬁiﬁi‘.bkﬁﬂﬁ of an
insoluble and apH-sunsitive material. As the pH increages, the permonbility of the

a0 coating erenses, incredsing the rate of release of beneficial agent see U, %, Patent
Nog, 4,006, 238,4, 503,030, 4, 322, 625, and 4,587, 117.
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The agente of the disclosore may bef formulated in torpplamers aceording to UL S,
Patent Nes 3,484,610 which discloses terpolymers which are sensitive to pi and
tenperatinee which are useful carriers for condurting bicactive agents thronsgh the

5 gastric juices of the stomach in g protected forpy, The terpolymers swell gl the highey
physiclogic pbl of the intestinal tract causing release of the binactive agents nte the
imtesting, The terpolymers are linear snd are made up of 35 10 99 wi s afa
femperaiee senstitve component, which mnparts to the terpolymer LOST dower
sritica] solntion temperature) properties below body tem poratures, 1o 30 wi % of a

¢ pH semsitive component having a pKa in the range of from 2 to 8 which functions
ghrougl ionization or deonization of carbogyhic acid groups to prevent the biogctive
agent fom betag Jost ol low pH but allows bivautive agent reloase al phvsiolvgical pH
of about 7.4 and a hydrophobic component which stabilizes the LOST below hody
snperatires and compensates for binactive agent effects on the terpolymers, The

18 lerpolymers provide for sale bloactive agent loading, & simple procedure for dosage

form tabrication and the terpo tymer functions as & pro tective caurrier iy the acidic
epvironment of the stomach and alse protects the bioactive agents from digestive

enzymes until the bloactive agent is released in the intestinal tract,

2 The wments of the disclosnre may be formulated in pH sensitive polymers secording to
those desoribed in U, 8, Patent No. 6,103, 865, UL 8. Patentt No. 6,103, 863 discloses
oH-sensitive polymess containing sulfonamide groups, which van be changed t0
whysical propities, such as swellability and solubility, depending on pH and which

can be apphied {or a drug-delivery system, Bo-matenal, sensor, and the ke, ands

4
¥
w

preparation mefhod theretore. The pHesensitive polymers ave prepared is\ intraduction
of gulfonamsde groups, varfous in pKa, to hydrophilic groups of polymers cither
through coupling fo the hydrophilic groups of polymers, such as acrylamide, N, K-
dimethylacrylamide, acrylic acid, Nsopropylacrylamide and the like or

o with Other polymerizable monomers. These pH-sengitive polymers

copeiviien
30 may have a siruetwre of linear polymer, grafted copolymer, hydrogel o
interpenctrating network polymer.
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The ggents of the diselosore may be formulated according U, 8 Patent No, 3, 856
297 which discloses 2 composition for pH dependent or pH regulated controtied
refease of getive ingredients especially drgs. The compostiion consists of

conpactable mixture of the active ingrediont and starch molecules subatitated with

by

acetate apd dicarboxylte residues. The prefecved dicarboxylate scid s succinate, The
average substitution degree of the acetate residuc is ot least 1 and (L 201, 2 for the
Sicarbexytate residne The stareh molecules can have the acetate zmd dicarbogylate
residues attaehed o the same starch molecule backbone or attached o separate starch
10 molegude backbones, The present disclosure alse discloses methods for prepating sadd
aturch acetate dicachoxylates by fransesterification or mixing of starch acetates and

stareh diearboxyintes respectively.

The apents of the disclosure may be formulated according to the methods deseribed i
1% UL S, Patent Nos, 5,554, 147,35, 788, 687, and 6,300, 427 which disclose a mathod for
the controlled refease of a biclogically agtive agent wherein the agent is voleased froum
s hudrophobic, pHi-sensitive polymer matrix. The polymer matrix swells when the
suvitonmont reactios pH 8.8, releasing the active agent. A polymer of hydrophobie
aned weakly acidic comonomers 1s disclosed for use in the controtied release system.
20 Also disclosed is a specific embodiment in which the controlled release system may
seused, The pifesensitive polymer is coated onto a latex catheter used in ureteral
sathterization. A ureteral catheter coated with & pt-sensitive polymer baving an
stthictic or reuse inhibitos trapped within its mistrix will release the active ageat’

whest exposed to Tugh pH wrine.

The agents can be sdministered asing COLALS: colonie drug delivery technology
{118, Patent No: 6,534,540) BTG lnternational, Lid.; Alizyme, phet Cambsridgs, UKD
in which smal! pellets containing the agents are enated with ethylecliulose and 8
specifie Porm of amylose. This coating prevents drugrelease in the stomach and small

ad  jotesting. Whaen the pellety reach the colon the amylose 1t the soating s broken down
by hacterial enzymes and the agent v released.
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The agents of the disclosure may be formulated infwith oadhesive polymery
secording to UN Patent Mo. 8,369, 187, Bivadhesive polymers in the form of, orasa
coating o, microcapsuled containing drups or bivactive substances which may serve
for thexapentic, or diggnostic purposes 1o diseases of the gastroimtestinal tract, are
deserthed in USH36S 187, The polymeric ipierospheres all have a bioadhesive foree of
ab foaat 11 melNdom® {110 Wimi2) Techniques for the fabrication of binadhesive
microspheres, ay well ax g method for measuring bicadhestve forues hetwenn
micrpspheres and selected segments of the gastrointestinal tract in vitro are also
deseribed. This quantitative method provides g means to establish a corvelation
betwenn the chemics] nature, the surface morphology and the dimensions of drug-
toaded microspheres on one hand and bicadhestve foroes ou the other, sllowing the
sercening of the most promising materials from & relatively large grovp of natural and
synihetio polymers which, fony theoretical consideration, should be osed formaking
Bioadhesive microspheres. Sohutions of medicament in buffered saline and similar
yehicles are commonty emploved 10 gonerate anacrosol i a webilizer, Simple
nebulizeny operate on Bernouwll's principle and gmploy a siream of air or oxygen to
genersie the spray particles, More complex nehalizers employ ultrasound to create
the spray particles. Both types-are well known i the art and are desoribed in standard
texthooks of phurmacy such as Sprowls’ American Pharmacy and Remington’s The
Science amd Practice of Pharmacy. Other devices for generating serasols employ
compressed gases, vsually hydroflucrocarbons and chlorofiaorocarbons, which are
mixed with the medicament and any secessary exeipienis in g pressurized contriner,

these devices are kewise deseribed in standard textboeks such as Sprowls and

Remingion,

“The sgents van be a free acid or bases or a-pharmacologically secoptable salt thereafl
Sotids ean be dissolved or dispersed Tromediately priog to admimstration oreaiier. In
seme civcuinatances the preparations inclode a preservative fo prevent the growthof
microorganismr, The pharhaceutical foros suitable for injection can inchude sterile
aqueous of prpanie solutions or dispersions which include, &g, water, aalcohol, an
QERATIG $oTveny, an a1l or other solvent or dispersant (e.2., glycerol, propylene glyeol,

P
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sotyetlviene glyeol, and vegetable oils). The formulations may contain antioxidants,
‘uius bacieriostats, and solutes that render the formulation sotoste with the blood
of the intended recipient, and agueons and non-aqueous steriles suspensions that can
nclude suspending dgemts, solabilizers, thickening agents, stabilivers, and
5 preservaives. Pharmacentical agents can be sterdlized by fiter stertlization orby
other suttable means.. The agent can be fused 10 immunoglobulins or albanidy,
albumin variants or frapments thereof, or incorporated into & Hposhme o improve
hatf-ife. Thus fhe peptides deseribed herein may be Tused direetly orvia a peptide
Haker, water soloble polyraer, or prodrug Hnker wo allwunin or an analog, fragment, or
10 derivative thereof Generally, the albumin proteing that are part of the fusion proteins
of the present disclosure may be derived from atbumin cloned from any \})v\.lb\,
invcduding buman, Human serum albumin (HSAY consistaof o sifwle non-glyeosylated
polypeptide chain of $85 amine actds with 4 formoels molecular werght of 66,500, The
armine geid seguence of human HSA s known [See Melown, et al. {1975 FEBS

16 lettors 5%

g...l

36 B im:m. of &l (1975) Fed. Proo. 34:581; Lawn, of al, {}ﬁ?Si}'?«éuc-mis:
Aeids Research 91670261 14 Minghett, et al. (19863 J. Biol, Chem, 26126747, each
of which are incorporated by reference hereln] A variety of polyw ;ux;‘*iifc vartants gs
woll us analogs and fagments of albumin lave beén desertbed, {See Wellkamp, ot al,
{19723 Ann, Hum. Genet. 37:219]. For example, in BP 322,094, vardous shorter

26 fhrms of HRA. Romeof these fragments of HSA are disclosed, inchuding HEA{L-

373), HEAJL-38R), HSA{1-389), HSA(1-368), and HSA(1-419) und fragments

belwes

HSALL 1T aod HBA(- 200y and fragments between HEA(1-17 7) angd HS!\{I =200},

w1368 gnd 1-419. BP 399,660 discloses atbumin iragms.ms that Include

Meothods relaied o gibumin fusion profeins can be found in US ’?_,6}5{5,?{‘}1 RN
25 8,904 857, US hiypa/padibuspto sovinetaceiinnhe
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26,905,688 and the related priority documents and reféronces oited therein. The

;.":’}

Parsardhes

agent can alo b conjugated to polyethylene glyool (PEG) chams, Methods for
pegyiation sad additional formulations contgining PEG-conjogaies 1e, PEGhased
1 hylrogels, PEG modificd Rposomaes) can be found i Harris and Chess, Nature
Reviews Brog Discovery 20 214-23 21 and the references thorein, Peptides cap also be
oditied with alkyl groups (o.g., C1-C20 straight or branchoed alkyl groups); fatty
acid vadicals; and combinations of PRG, alky! groups and fatty acid radicals (see U3

-t

Pateni 6,309,633; Soliero efal, 2001 Innovations in Pharmaceatical Tevhnology 106

20 VIDL The agent can be administered vid a nanocochleate or cochleate delivery
vehicle {RioDelivery Sciences Internationad). The agents can bedelivered
rapsmueosally (Le. across a mucosal surface such as the vaging, gy o1 nose} using.
formulations such as thai deseribed in U8, 5,204,108, The agents can be formmlated
in microvapsules oy deseribed in WO RR/01103, The agent can be adutnistered intrae

25 orally using the formulations deseribed fn 1.8, 20020055496, WO 00747203, and
U8, 6,498,130, The sgentcanbe delivered using nanoenndsion formulations

desoribed in WO O1AIT28A2,
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Controliad release formulations

i general, ong cap prwidc for controlled release of the sgents deseribed hereiir
through the use of & wide varety of polyrdenic carriers and controlied releage systems
inchucding erodible aud non-erodible wmatrices, osmotie control deviees, variowy

reservolr devices, enténte coatings and muliparticuinte coatrol devides.

Matrix devices ave a commoon device for contralling the release of various agents, In
such devices, the agents described herein ate generally prosent as a dispersion within
the polymer matdz, and are typically formed by the compression of a polymertirag

mixture or by dissolution or melting. The dosage release properties of these devices

&

may be dependent upon the solubiility of the agent in the polymer axatrix ar, in the
case of porous mairices, the solubility in the stk selution withis the pore network,
and the torivosity of the network. 1w one instance, when utilizing an erodible
polymeric matrix, the matrix imbibes water and forms an aqueous-swollen gel that
entraps theagent. The mateix ihen gradually erodes, swells, disiniegrates or dissolves
in the GI tract, thereby controlling refease of one or more of the agents desaribed

horein., [n non-srodibie devices; the agent 18 refeased by difflusion through an inert

i,

Agents deseribed herein can be incorporated info an erodible or non-crodible
polyreric matrix controlled release device, By an crodible matrix i3 meant aglcons~
erodible or watet-swellable or squeous-soluble in the sense of being either erodible or
swellable or dissolvable fn pure water gr requiring the preseneé of an acid or base to
ionize the polymeric mabrix suﬁ?é&mﬂy {0 cause erosion or dissolution. When
contscted with the aqueons eovironment of use, the erodible polymeric matrix
imbibes waser and forms an aqueous-swollen gel ormatrix that entraps the ajgent
desoribed hereln, The agueous-swollen matrix gradually erodes, swells, disintogrates
or dissotves in the environment of use; therehy controlling the relesse of « compound

deacribed fwreinto ﬂiL puvironment of use.

ek
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The eroditde polymeric matris inte which anagent described hereln can be
ineorporated may generally be desoribed a3 a sef of excipients that gre mixed with the
agent following fis fornsation that, when contacted with the aguecus envivonment of
use imbibes water and forms & water-swollen gel or matix that entraps the drog form.

Drug refease may occur by a variety of meschanisms, for example, the matvix may
Msintegrate or dissolve from around particles or granules of the agent ar the agent
suay disselve in the imbibed squeons solotion and diffuse from the tablet, beads or

seannles of the device, Oneingrediont of this water-swollen matrix 1s the water-
swallable, srodible, svsoluble polymer, which may generally be doseribed as an
osmepolymer; hydrogel or waler-swellable polymer. Such polyiners may be lincar,
brapehed, o erogslinked. The polymers may be homopolymiers or copolymaers. In
cortainy gmbodiments, hey may be synithetie polymers derived from vinyl, acrylate,

myethacryiate, wrethane, ester and oxide moanomers. Inother embodiments; they can

be derivatives of naturally occurting polymers such as polysaccharides (.. chitin,

chitosan, dextran and pullulan; goom agar, gom arabic, gum Karava, locost been pong,
an tragacanth, cartageenans, gam ghatli, guar gom, xanthan gom and sclerogiucan),
starclhcg {ep dextrin and maltodextrin), hydrophilic colluids (e peet tin),
shiasphatides {e.g. lecathing, alginates (e.g. anmanivm alginate, sodinm, polassiunt.or
caictum alginate, propylene gﬁy‘m! f.iibg,inate}ﬁ gelitin, collagen, and cellulosics,
Cellnlosies are sellulose polvmer that has been modified by réaction of at eadt a
nortion of the hydroxy] groups ou the ssccharide repeal units with a compound o
form an eater-nked or an sther-linked substituent, For example, the ecliulosic ethyt
coflulose Has an dther linked ethyd substituent attached (o the saccharide repeat uniy
while the celhdosic cellulose acetate has an ester linked averate substityent, In certain
embediments; the celfulosies for the erod ible matrix comprises aqxw&m&ssﬁiubie and
aguecus-orbidible cethilosios con dnclude, for example, ethyl cellulose (BC),
mgthylethyt ceflulose (MEC), carboxymethy! cellwlose (CMC), CMEC, hydrosyethyl

\

ceftulose (MR, hydroxypropyl cellulose (HPC), celtulose acetate {CAY, cellulose
propionate (CP), vellulose butynite (CB), cdliniose acetate butyrate {CARB), TAP,
CAT, hydroxypropyl methyl celtulose (iiPMC‘n IPMCP, HPMOCAS, hydroxypropyl
mathyl collulose acetate trimellitate (HPMCAT), and sthylhydroxy ethvlestiulose

NP E
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{EMEC) In certain embodiments, the cellulosics comprises variobs grades of low
“‘#‘iSQ(bSi’I}*‘ (AW less than or equal to 50,000 dalions, for example, the Dow Methocel ™
serjes B8, BLSLV, ESOLV and X1001 Y) and high viscosity (\f{\fv greater than 300 306
daltons, for example, BAMCR, EIOMCR, K4M, KI15M ad K100M and the

Mathoee! K series HPMC, Other commureiafly available types of HPMC inchade,
the Shin Mxn Metolose S08H series,

“The cheree of mairix material can have o large effect on the maximun drog
concenfration altained by the device as well ag the maintenance of a high drog
concenteation, The mattx materiad can be a concentration-euhiancing polymer, for

exampls, 88 deseribed in WOOS/ 11634,

Cithier moaterials nefial as thi erodiblomattix materia] ficlude, but are not Hmited fo,
muludas, pobeviny perrolidons, potyvinyl aleohiol, potyvinyl scetate, glycorol fatty
acid osters, polyacrylamide, polyacrylie acid, copolymers of ethacrylie sobd o
wethacrylic acid (BUDRAGITO, Rohm Americs, lnc., Piseataway, Now Jorsey) and
other aseviic acid derfvatives sueh ay homopolymers and copolymers of
hutylmethaorylate, methylmethaerylate, effiylmethacrylate, ethylacrylate, (2~

dimethylmninoethyl} methacrylaie, and {trimethylaminoethyl) methacrylate chloride.

The erodible matrix polymér may contain a wide varisty of the sane typus of
addittves and excipieats known i the pharmactatical avis, including osmopolymers,

asmagens, selubility-enhancing or-retarding agents and excipients that promote:
stability or processing of the device,

.e*""ﬂiﬁ*‘,})ﬁléiiii vely, the agents of the presunt disclosare may be adininistered by or
corporated fnto a nowerodible matiix device. T such devices, an agend desaribed
Tevein s distributed 1o an inelmatix, The agent is released by diffusion thvough the

fuest matrx, Exsmples of materialy suitable for the inerd matrty include ingoluble
plastios {e.g methyl acrylate-methyl methacrylate copolymers, potyvinyd chloride,
polyvethiviens), hydrophilic polymaers (e.5. cthyl cellulose, cothulose seetat,
crosslinked polyvinyipyrrolidone (also known as crospovidene)), and fitty
cowpounds (g, carnauba wag, microcrystalline wa, and triglycerides). Such devices
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ave desovibud further in Remington: The Sclence and Practice of Pharmaey, 2h
edition (2000).

Matrix controlied release devices may beprepared by blending an agent describad
hrein and other excipients ogether, and then forming the hlend into & tablet, caplet,
pill, or sther device formed by compressive forces, Such compressed devices may be
formed oting any of a wide variety of presses used in the fibrication of
pharmacentios! devices, Examples include single-punch presses, rotary tablet presses,
aned muliifayer rotary tablel presses, all well knows in the act. See for example,

Remington: The Science and Practice of Phamiacy, 20th Edition, 2000, The

compressed deviee may be of any shape, wclading vowud, oval, obloag, cylindrical, or
triangular. The upper and fower surfaces of the compressed deviee may be faf, round,

ROTICRWE, 0F CONVEX,

Ty wertain cimbadiments, when formed by compression, the device has 2 strength ofat
Jeast § Kiloponds (Kpyem® (for example, at feast 7 Kp/ onr). Strength i the facture
foree, alse known as the tablet hurdness required to fracture a tablet formed from the
waterialy, divided by the maximuam cross-sectional area of the tables normad o that
foroe. The fracture force may be measured using n Sehlewniger Tablet Hardoess
Tester, Model 6. The vompression foree required to achicee this strength will
depend on the sive of thi: {ablet, but generally will be greater than about § ke,
friability Is p well-know meusore of o device's resistance to surface abrasion that
muoasores weight loss in percentage after subjecting the devive toa standardized
agltation procedure, Friability valuey of frorm 0.8 to 1.0% gie tegarded as constitating
the apper Bmit of peceptability. Devices having a strength of greater than 3 KPiem®
generally are vary robust, baving & friability ofless than 0. 5%, Other methods for
forming matrix controlled-release devices are well kown in the pharmaceutical arts.
Ree for example, Remington: The Science and Practice of Pharmacy, 20th Hditton,

20048,

Az noted shove, the agents described herein may also be incorporated infe an osmoetfic
control dovive. Such devices generally inelude a core contalning vue or morg ageots
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s described heroin and & water permeable, non-dissolving and non-eroding coating
surrounding the oore which controls the nflux of water fto the core from an aqueons
envirpament of use so s fo couse drug release by extrusion of some or sl of the core
to the environment of use. I certain eiabodiments, the coating is polymeric,
aqueous-permentde, and has at least one delivery port, The core of the osmotie dovice
optionaily includes an osmotic agent which acis o imbibe water from the sumounding
envivommvent via such a semi-permeable membrane. The osmotic sgent contained in
the core of this device may be an aquenus-swellable hydrophilic polymer or i my ay be
an osmogen, also knoven as an osmagent. Pressure is generated within the devies
winch forces the agent(s) out of the deviee via an ovifice {of & size desigued to
minimize solaie diffusion while preventing the build-up of » hydrostatic prossure
hendd),

Osmotic agends creale 8 driving foree for transport of water from the eovironment of
use infy the core of the device, Qamotic agents include but are not limited to water

AY

swellgble kydrophilic polymers, and osmogens (or osmagens). Thus, the cors aay
netude waker-sweilable hydrophitic polymers, both igiic and nosionic; oflen referred
W as osmopolymers snd hydrogels, The amount of watersswetlable hydropbilic
polyimers prégent in the core may range fromaabout 5 to gboit 80 wit {inchading for
example, 10 o 30 wite). Nonlimiting examples of core materials inelude hydrophilic
\mﬂ und serylic polymers, polysaccharides such as calomm. alginate, polyethylens
gxide (PECY, polvethylené glyeol (PEG), polypropyiene glyeol (PPG), poly (-
hydroxyethy! methecrylate), poly (sorylic) acid, poly (methacrylicy acid,
polyvinylpyrrolidone (PVP) and crosslinked PVP, polyvingl sloohol (PVA),
PYALYVE copnlviners and PYAPVE copolvmers with hvdrophobid monomers such
as methy] wethaerylats, vinyl acetate, and the ke, hydropbilic polyurethanes
containing large PRO blocks, sodium croscarmelloss, cavrageenan, hydrox yethyl
selhdose (HEC), hydroxypropyl cellutose (HPC), hvdroxypropyl methyd cei}xﬁn:\fe
(HPMCY, carbogyniethy] celldose (CMO) and carhoxyethiyl eellolose (CEC), sodion
atginate, polycarhnphil, gelatin, xaathan gum, and sodinm starch sﬁycaiat, Other
matetiate nclude hydro gels comprising dnterpenctrating networks of polymess that
may by formed by addition or by condensation polymerization, the components of
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which may comprise hydrophilic and hydrophobic monomers such us those just
mentioned. Water-swellable hydrophilic polymers inchede'but gre not Hmited to PEG,
PEG, PYP, sodium eroscarmetiose, HPMC, sodinns starch glyeniste, polyacrylic acid

and orogslinked versions or mintures thereof.

The eore may also inclade an osmogen (or osmagent), The amount of osmusgen
present in the sore may ranee fTom about 2 o about 70 wits (inchuding, for example,
from 10 to S0wits). Typical classes of suitable osmogens are water-solable organic
dcids, salts and sugaes that ave capable of imbibing wate to thereby offect an osmotie
preasure gradient across the barrier of the surrounding coating, Typival useful
sstmogens fuelude but ave not Hnsited to magnesiom sulfate, wagnesium chionde,
calehu chlaride, sodiwn clitoride, lithinm chlotide, potasstur sulfase, soditn

carbonate, sodium sulfite, Hihium sulfate, potassiten ehlpride, sodinm sulfate,

mannitel, xyiitol; uwea, sorbi tol, nosiiol, raffinose, sucrose, ghazose, fructose, Tactoss,
gitric acld, succiite acid, tartaric avid, and mixiuwres thereof. In cortain embodiments,
the osmogen i ghicose, lactose, sucrose, mannitol, xylitel, sodium chioride, ncluding
coanbinatioss thereol
The core muy inchude o wide variety of additives and excipients that enhance the
serformance of the dosage form or that promotfe stability, tablefing ar processing,
aai additives and excipients include tableting aids, surfactands; water soluble
polymers, pH. modifiers, izi Jers, binders, pigments, disintogrants; antoxidants,
Jubricants and Havorants, Noalimiting examples of additives and ¢ excipients include
but are net Himitéd {o those deseribed elsewhere herein as well as mizrovrystatline
cellalose, metalio salis of soids {e.g aluninum stearate, cafoium stearate, mugnesinns
stuarate, sodiun stearate; zine stearate), pH conlrol agents {e.g. hatlers, organic avids,
arganio acid salty, organio and inorganic bases), fatty acids, hydrocarbons and fatty
feobels (g stearic acid, palmitie seid, liguid paralfin, stearyl aleohol, and palmilol),
fatty achd esters (e.g. ghyeeryl (mono-and div) stearates, triglyeerides, ghyoeryl
(palnidticetearic) ester, sorbitan estors {e.9, sorbitan monostearate, saccharose
menostearale, ssecharose monepalmitate; sodivm steary! fumarate), polyoxyethylene
sorbitan estérs), surfactunts (o.g alkyl sulfates (e.g. sodium Jauryl sulfate, magnesism,
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faaryd sulfaie), polymers (e.g polvethylene glvonls, polvoxvethyiene ghveols,
;:sf:si_\;-’(»:yetii yiene, polyoxy x‘omi ene ethers, including copalymers thereot),
polytetrafivorcethylene), and inorganic materials {e.g 5. tale, caleium phosphate),
gyclodexiring, sugars (og. lactose, xytitol), sodinm snm.ii glyeplate). Monlimiting
examnples of digintegrants are sodivan starch glyeolate {e g., Baplotab ™ CLY,
{mierog mmi% ine celfelose (e g Avicel ), mieroerystatline silicified cellnlose (e.g.

et e ARG e s
Proakoly” ;, spsearmeliose sodivm (e g, Ac-Di-8ol ). When the sgentdeseribed

herein is 4 solid amorphous dispersion formed by a solvent process, such additives

way e added directy Yo the spray-drying solution when frming an agent deseribed.

heretbfvoncentration-enhating polvmer dispersion anch that the additive is dissobved

or suspended in the solabion as & slurry, Alternatively, soch additives may be udded
{nllowing the spray-drying process o aid in forming the fnal coutrolled release

ROVINL.

A noniimiting example of an osmotic device consists of one oy move drug luyers

containing an agent described heretw, soch asa solid amorphous drogfpolymer
digpersion, snd a sweller Tayer that comprises a water-swellable polymer, with a
cogting surrounding the drag tayer and sweller layer. Each layer may contain other

exciptends such ay tableting aids, vsmagents, surfactants, waterssoluble polymers and

water-swdlable polymers.

Such osmutic delivery devices may be fabrivated in various geometries including
hilaver {whersin the core comprises a drug layer and a sweller layer adjacent to each
other), tmlayer (whereln the core comprises a sweller layer sandwiched bobween tvo

drug layersy and ¢ cohceniric (wherelit the core comprises & central sweller agent

sarroended by the drug layer), The coating uf such « tablet comprises 2 membrane

puermealste to water but substantially impermesble fo drigg und excipients condained

within. The coating containg one ormore exit pagsageveays ov poris in commmnication

o

Fhe drug-containing

N ¥

faver(s) of the core containg the drug agent (including optional vsmagents and

G
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hydrophilic water-sohuble pelymers), while the sweller tayer consists of an

expandable hvdrogel, with or withowt additional osmotic agents.

When placed in an atueons medium, the tablet imbibes water through the membrane,
cauring the agentio form a dispensable aqueous agent, and causing the hydvoge! layer
o expand and pogh against the drog-contatning agent, forsing the agent out of the exit
passsgeway. Theagent can swell, aiding in forcing the doyg out of the pREsigeway.
Drrug can be deltvered from this type of delivery systen cither dissolvod or dispersed

in the agent that i expelled from the oxit passageway.

The rate of deug delivery iy controlled by Such factors as the permeability and
tickness of the coating, the osmotic pressure of the drug-containing taves, the degres
of hyvdrophilicity of the hydroged Tayer, and the surface area of the device: Those
skilled in the art will appreciate that incressing the thickness of the coating will
eduee (he release vate, while any of the following will tncrease the release rate!
moereasing the permenbility ofthe coating; increasing the hydrophilicily of the
fyvdrogel layer; increasing the-osmotic pressute of the drug-contaiming tayer; ov

increasing the device's surface area.

Other materials tseful id forming the drug-containing agent, i additibnto he agent
deseribed herein itself, inelude HPMC, PEO and PVP and oiher pharmacentically
acgeptable carriers, In addition, osmagents such as sugars v salts, inchuding bt nut
timited to sudrose, Jactose, xylitol, minmitol, or sodium chioride, may be added.
Muateriale which are useful for forming the hydrogel laver inelude sodinm CMC, PEQ
{e.g. polymrs having an average molecular weight from aboat 5,000,000 to abowt

7,500,000 daltons), pely (asryvlie agd), sodinm (polyaurviae), sodium crosecarmetione,

sodism staveh glyveolat, PVP, erosglinked PYP, and other high molecular weight

hydrophilic materials,
In the case of a bilayer geometry, the delivery pori(s) or oxit passageway(s) maybe

Joeated on the side of the tablet containing the drug ag gent or may be on both sides of

26 -
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the tablet ov even on the edpe of the tablet o as 1o comiect both the drog layer and the
sweller fayer with the exturior of the device. The exit passageway{s) may be
piodieed bemecha -\'I sans o by laser deilline. of by eresting a ,{f‘{' sl et mceint
prduesd by mechanical means or by Iaser drilling, or by creating a difficuli-to-coat
vegion on the tablet by use of gpecial tooling during tablet compression or by other

& THRRS,

"The ssmoetic deviog can also b made with a homogeneons cors surrounded by &
somipormueable membrane voating, 8¢ in US3845770, The sgent deseribed herein can
he incorporated into 4 tablet core and a sendpermeable membrane coating ven be

10 applied via copventional tablet-coating techniques such as using a pon coater. A drog
delivery passageway can then be formed in this couting ) by drilling § hole in the.
coating, either by use of d Jaser of meichanteal means, Allernatively, the passageway
may be Tormed by vupturing a portion of the coating or by ereating a regiom on the
tablét that is diffieult to coat, as desaribed above, I ane embodiment, an osmotis

18 device comprises) () a single-layer compressed cove coraprising: (3) an agent
eacribed §}i’.§?e§n: (i1) a hydroxyethyloellulose, and (111} an vsmage, wherein the
hydsox yethyleellulose is present o the core from abont 2.0% o about 35% by weigly
andd the asmagent 1s present frontaboul 15% o sbout 70% by weight, (b) 2 waler-
nermeable fayer surrounding the core; and (c{). at least one passageway within the

20 water-permcable layer (b) for delivering the drug fo & fluid environment surroanding
the fablel. fo cortain embodinents, the device is shaped such that the switee ares fo
solune ratio (of s water-swollen tablet) is greater than .6 mm”’ {including, for
example, greater than 1O ) The passageway connecting the core with the fluid
eovirpmment can be sitanied along the tablet band area, In eetiain embodiments, the

25 shape ¥ an oblong shape where the tatio of the tablet tooling axes, Le,, the mdjormd
winor axes which define the shape of the fablet, ave between 1.3 and 3 {(jncluding, for
example, between 1.3 and 2.5}, In one embodiment, the combination of the agent
deseribed herein and the osmagent have an average ductility from about 100 1o about
200 Mpa, an avérape tensile strength from about 0.8 g about 2.0 Mpa, and an average

30 brittle fracture index loss than-about 0.2, The single-Tayer core may optionally include
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a distutegraut, & bicavailability enbaneing additive, and/or a pharmaceutically

acceptshie exeipient, carrier or dituent.

In ceriain embodiments, eotrainment of particles of agents deseribed hercin in the
extruding Huid during operation of such ogmotic device is desirable. Eovr the particles
to be well entrained, the agent drug foom s dispersed in the fluid before the particles
have an opportanity to settle inthe tablet core. One means of accomplishing this s hy
adding o disinegrant that serves to break up the compressed core juto its partieulate
cemponenis. Nonlimitiog examples of standard disintegrants include matorials such as
sodium stagch glyeolate {8, g, Ei>:;ﬁomhm CLV), micrnerystatiine celiniose {o. g,

T

Lo 3, s . . TS o N . .
Avieel ), microorysialline silicified cellulose (& g, ProSoly ) and eroscarmadlose

sodiuw (e, g, Ac-Di-Sol ), and other disintegrants known ta those skifled iy the art.
Depending spon the particular forpulation, some disintegrants work better than
ofhers, Several disintogrants tond to form gels as they awell with water, thus hindering
drag delivery from the device. Non-gelling, non-swedling disiniegrants provide a more
sapid dispersion of the drug patticles within the cove as water entors the core. In
certain enthodiments, son-getling, non-swelling disintegrants are resing, for exampli,
tnnsexchiange resing, In ong embodiment, the resin is Ambeslite” IRP 88 {available
from Rolm and Haas, Philadelphia, PA)Y. When used, the disintegrant is present in

amounts renging from about 50-74% of the vore agent.

Water-soluble polymers ave added 1o keep particles of the agent suspengded {nside the
device beforethey can be delivered theough the passageway(s) (e.g., an oxifice), High
viscosity polymers are useful 1o proventing seitling, However, the polyvimer in
vombingtion with the agent is extruded through the passageway(s) under relatively
fow pres;:mz'{t&, Aba given exiousion pressure, the extrusion rate typically stows with
fricrenged viscosity, Certatn polymers in combination with pariicles of the sgent
deseribed herein form high viseosity solutions with water but are stil! capable of being
etruded fom the tablets with a relatively Tow forees [ contrast, polyiners having s
low welght-average, molecutar weiglt (<2 gbout 300,000) do not form sufficiently
wiseos solations inside the tablet core to aliow complete defivery due to particle
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setthug, Settling ot the particles Is a problen when such deviees ave prepaved with no
polymer added, whith leads o poor drug delivery unless the-tablet is constantly -
apitated fo kevp the particles from settling inside the vore. Settling ixalse problematie

vehen the particles are farge andéor of high Jensity stch that the rate of setthing

& NreEsLs.

I certain smbodinents, the water-soluble pulymers for such opmetic devices do not
fnteract with the drug In cortain embodiments the water-soluble polvmer is a non
ionic pelymern,. A nonlimiting example of @ non-ionie polyner ﬁ‘wm&ing sui‘uti{ms

10 having  high viscosily yei stull extrudable at Tow pressures is Nairosol " 2508 (high
molecalar welght hydroxyethyleeltulose, available from Herenles Incorporated,
Aqualon Division, Wilminpton, DE; MW equal to about § mﬁi*uﬁ daltons and &
degroe of prlymertzation equal to about 3,700). Natrosol 2501 provides effective
drug delivery at concontrations as low as about 3% by weight of the core when

15 vombined with an osmagent. Natrosol 25087 P i3 s high-viscosity grade nonionic
cellalose other that is soluble in hot or eold water, The viscosity of 8 1% solution of
Nytrosol 2$0H using a Brookficld LVT (30 rpm) at 25°C 1s between sbout 1, 300 and
about 2,500 ops.
In certain smbodiments; kydroxyethyleellulose polymers for use in these muomolayer

semobic tablets have a weight-average, molecolar Ws,whi frown about 300,000 1o shout

e

1.5 milion. The hydroxyethylcellulose polyvmer is typieally present in the core in an

arnount from aboot 2.0% to about 35% by weight,

Anniher exarnple of an osmotic device 1y an osmotic capsule, The capsule shell or

26 portion of the capsule shell can bie semipermeable, The capsule can be fitled efther by
& povederne Hgudd consisting of an agent déseribed herein, excipionts that tmbibe
waler fo provide osmotic potential, andfor & water-swellable pelymer, or optionally
serlubilizing exciplents: The capsule core can alse betnade such that it has a hilayer o
multifaver agent analogous to the bilayer, trilayer or concentric georelries deseribod

abavie,

P
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Another class of ospotic device useful n this disclosure comprises coated swellable
talstety, for example, a8 deseribed in EP378404, Coated swellable tablets comprise a
blet corgcomprising an agent described herein-and a swelling moaterial, preferably a
Sydrophilic pelymer, codted with a membrane, which containg holes, or pores through
5 which, in the agoepns vse environmend, the hydrophilic pol ymer can extrude and
carry out thesgent, Alternatively, the mewbrane msay contain polvmese or low
molesular weight water-saluble paresigens, Porosigens disselve in the aquecus use
environment, providing pores through which the hydrophilic polymer and agent may
gxtrode, Examples x;s{’pm(.ssigéns are water-soluble polymers such as HPME, PRG,

10 and fow molecular welght compounds such as-glyeerol, sucrose, ghucoss, and sodium
chloride. In addition, pores may be formed 1o the coating by drilling holes in the
poating using a faser or other mechanical means. In this elags of osmotic devices, the
membrane material may conmprize any flm-forming polymer, including polymers
which are water porntable or impermeable, providing that the membrane deposited

15 onthe lablet core s porous or contains water-soluble porosigens or possesses a
macroscopic hole for water ingmss and drug release. Embodiments 0:? this class af

sugtained release devices may also be multilayered, as described, for example, in

EP3I7R404.

When an ageot deseribed herein is 2 Houid o oil, such as o Bpid vehiele formulation,

)
<

for example as deseribed in WOOS5/011634, the osmotic controfledsrelease device may
comprise a sefi-gel or gelatin capsule formed with 8 composiie wall and comprising
the Hiquid formatation where the wallcomprises s barrier layer formed over the
external sarface of the capsule, an expandable fayer formed over the barrier fayer, and
36 asemipermeable layer formed over the expandable fayer. A delivery port connects the
fpidd formulation with the agueons vse environment., Such devices are deseribed, for
example, in US4 10052, USE342249, USS324280, US4672850, US4a27850,
184203440, and US3995631,
The oamotic controlled release devices of the present disclosure can glsa comprise 8
3 coaling. in cerlain embodiments, the osmotic controtled release device coating

exhibits one or move of the following features: is water-permeable, has at teast one
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port for the delivery of drug, and ¢ pon-dissolving and ponreroding during release of
the doug formulation, such that drug is substantially entively delivered 1?1::013;;‘{3 the
delivery post{s) or pores ag opposad to delivery primarily via permeation rcugh the
coating materigl itself Delivery ports include any passagewsy, operdng or pore
whether made mechanically, by Yaser drilling, by pore formation either during the
coating process or i site during use or by rupture dharing use. In certain embodinests,
the enating i present I amonnd ranging from shout 8 to 30 wi% (ncluding, for

oxample, 10 1o 20w} relative to the core wolght.

One form of coating 18 & semipermesble pohymoric mambrane that bas the port(s)
formed therein either prior o or during use, Thickness of such a pelymeric membrane
may vary between about 20 and 800 pm (including, for example, betwaer abont 160
jo 500 ) The diameter of the delivery port (8) may gonerally range o size from 0.4

10 3000 1 or greade Gocluding, for example, from about 36 103000 on in
dlameter]. Such porl{s) may be formed post-coating by mechanical or laser drilling o
may b formed in sit by rupture of the coatings; such ruptare may be controlied by
Sutenticrally incorporating a relatively small weak portion into the coating, Delivery
ports may alsn be formmed i sine by erosion of 4 plug of water-soleble material or by
supture of & thinner portion of the coating over an mcdentation i the core. In addition,
deftvary ports may he formed during coating, a3 i the case of axvinmetrie menbrans
coatitgs of the type disclosed in USSE12059 and 1IS56HE220. The delivery port may
te formed g site by rapture of the coating, for example, whenacollection of beads
that may be of essentially identical or of & varlable sgent ave gsod. Diug is primarnily
released from suely beads following ropture-of the coating v and, following roptare,
sueh reléase may be gradual or relatively sudden. When the coliection of heads has 8
varinble agent, the agent may be chosen such that the beads rupture at vanous tmes
following administration, resalting in the overall refease ofidrug belpg sustained fora

doatred duration.

Coatings may be donse, micreporans or asymimetric, having a denserregion supportm} ‘
by & think porous region such as those disclosed 1 in US5612059 and USS69822

~ 125
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When the coabing is demse the coating can be composed of 8 water-permeable
material, When the coating 15 porous, # way be composed of either » watgr-permeable

or o water-impenenble material, When the couting iy composed of a poross water-
impenmestie material, water penmeates through the pores of the coating as wither 4

5 liguid or & vapor, Nonlimiting exsmples of osmotic devices that utilize dense
comtings nclude US3I005631 and US3R4S770. Such dense coatings are permeable o
e externat Tuid such as water and may be composed of any of the materisds
mentioned {o these patents ay well as other water-permesbie polymers known in the
avt,

10 The membranes wisy also he porous ag disclosed, for example, in USS634005 snd

UKS4ERET or even be formed from water-resistant polymers, USS120548 deseribus
angther suwitable process for forming cortings from g mixture of & water-inscluble

witvmer and o lvachabile water-soluble additive, The porous menttranes may also b
fermed by the addition of pore-Tormers ag disclosed {n US4612008, In addition,

W vager-permenble coatings may even be formed from extramely hydropliobis materials
such as polyethylone or polyvinylidenc diffuorid that, when dense, are assentially
water-imperueable, as long as such coatings are porous, Muterials useful in forming

the coating include but are not imited to various grades of acrylic, vinyls, ethers,
polvamides, polyesters and cellolosie derivatives that arew A%ﬂpmnmbic and water-

20 msclubleat physiologically relevant pHs, or are susceptible to buing rondored water-

insoluble by chemical alteration such as by cosslinking. Nonluniting mmnpiu of
suttable potymers (or crosslinked versions) aseful in forming the conting include
plasticized, waplasticized and reinforced vellulose z‘meiat(t{f.:f{%}s cellulose disceiate,
cellulose triscetate, CA proplonate, celitlose witrate, cellulose acetate butyrate (CABY,

28 A ethyl cwbamate, CAR, UA methy! carbamate, CA succinate, cellulose seetate:

shmellitaie (CAD), CA dimethylaminoacetaie, CA ethyl carbonate, ©A chioroacetate,
CA ethyl moadate, CA methy! sulfonate, CA butyl salfonate, TA p-toluene sulfobate,
spar avetate, amylose trincetate; beta glucan acetate, bete ghuan friacotate,
seetaldehyde dimethy] acelate, triacetate of focust bean g, hydroxiated et}iyiané-«

30 vinvlacetate, BC, PEG, PPG, PEG/PPG copolymers, PVP, HEC, HPC, OMU, CMEC,
HEMC, HPMOP, HEMUAR, HPMCAT, paly {acrylie) acids and esters and poly-

126~

1203




WO 2007/101158 PCT/US2007/062815

{rmethaceyiic acids and psters and copolymers thereof; starch, dextran, dextring
chdtosan, collagen, gelatin, polyatkenes, polyethers, polvsutfones, polyethersaifones,
polystyrenes, polyving! haldes, polyvinyl estors and cthers, natural waxes aud

syathetic waxes, In vartous embodiments, the coating agent comprises a ectlulosic

353

solymer, s particnlar cellulose ethers, sellolose esters and celiulose ester-ethurs, Lo,
collitosic derfvntives having a mixture of estor and efhier substitoents, the coating
materials are made or derived from poly (serviicy acids and esters, poly {methaorylic)
acids and esters, and copolymers thereof, the coating agent comprises cellolose
acetate, the enating comprisss a eellulosic polymer and §?I€-(I§? the coating comprises

10 oolluiose acetate and PEG.

Coating is conducted 10 conventional fashion, typically by dissolving or sugpending

o voating material By 2 sodvent and then coating by dipping: spray coating or by pan-

coating. In cortain eribodinents, the coating solution containg S0 15 wit% polymer.

Y
i

Typical suivents vseful with the callplosic polymers mentionsd above include but are
not limited to woetone, methy! acetate, othyl acetate, isopropy] scetate, n-butyl acetate,
wiethyl isobm'}?'i Ketone, methyl propyt ketone, ethylene glyeol moneuthyl ether,
sthylene glveod monoethy] acetate, methylene dichlordde, cthylene dichioride,
wropylene dichloride, nitroethane, nitropropane, tetrachiorosthane, 1 4-dioxane,

30 tetralydroforan, diglyme; water, and mixtures theresf: Pose- formers and nos- solvents
{such as water, glycers! and ethanol) or plasticizers {such as disthyl phibalatg) may
alsn be added in any smount as long ss the polyvmer remains soluble at titse spray
{emperature. Pore-formers and their use in fubricating coatings are deseribed, for
exanple, in USA612058. Coatings may also by hydrophobic microporoas layers

25 wherein the pores gre substantially filled with s gas-and are not wetted by the agueous

mredivm bt ave permeable to water vapor, as disclosed, for example, 1o USITR8118,

Sueh hydrophobie but water-vaper permeable coutings are typically composed of

hydrophobic polymens such as polyalkenes, polyscevlic acid derivattves, polyethers,

solysidiones, polyethersulfones, polvatyrenes, polyvingd halides, p(}'lyviayi. exters and
sh gthers, natural waxes and synthetie waxes, Hydrophobic microparoas coating
materials nclade but are not lhmited to polystyrene, polysulfones, polyethersulfones,

- 12
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polyethylene, polypropyleng, polyvinyl ehloride, polyvinylidens fuoride and
polvtemmaflooroethyiene. Such hydrophobic coatings can be made by known phase
fnversion methiods using any of vapor-quench, Hiquid quench, thermal processes,
leaching soluble matgrial from the coating or by sintering coating particles. In thermal
processes, 8 selution of polymer in a latent solvent is braught to iquid-liqud phase
separatiofs 16 & cooling step. When evaporation of the solvent is not previonted, the
vesulting montbrane will typieally be porous. Such soating processes may be
zouduried by the processes disclosed, for example, in US4247498, USB4400431 and
LS4744006, Osmotiz eontrollod-release devices may be prepared using proceduies
knowt in the pharmaceutical arts, See for example, Romington: The Science and

Practive of Pharmacy, Z0th Rdition, 2000

Ag furiker noied above, the agents deseribed hereun may be provided 1 the form of
microparticulates, gonerally ranging in size from about 10pm toaboul 2mm
{inchuding, for example, from aboat 1000 to Lmm i dametar). Such
multiparticulates may be packaged, for example, in a capsulesuch as a golalin capsule
or a capsule formed from an aqwuuaascﬂuble polymer such as HPMCAS, HPMC or
starchy dosed as o suspension or stwery in a ligoid ; or they may be fermed inde a

tablet, caplet, or il by compression or other processes known in the art. Such

ultiparticulates mag be made by any knows process, such.as wet-.and dry-
prasulation processes, extrusion/sphéronization, m}Eer‘«cmnpzmi‘im, neli-congealing,
orby spray-coating seed cures. For example, in wet-and dry- gr drm}atwn PECEESS
the agent desctibed Nereln and optional extipients may be granalated to farm
multiparticudaies of the desired size. Othet excipients, sach as a bisder {e. g,
micraerystalline cellidose), may be blended with the agent to-aid I processing and
forming the multipacticndates, Ta the case of wet granulation, a binder such ax
wicrocrystailine eelluloge may be included in the granuvlation fludd to wid fn forming a

autable muliparticuate: See, Tor example, Renmington ¢ The Science and Practive of

Fharmmacy, 20" Edition, 2000, In any case, the resulting particles may themselves

coustitte the therapeutic compositon or they may be coated by various film-forming
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materials sl as enterie polymess or water-swellable or water-soluble polymers, o
they may be combined with other excipients or vehicles to mid in dosing to patiends,
Suitable pharsnacentionl compogitions in aceordance with the disclosure will geaerally
mclude an amount of the active compound(s) with an acceptable phanmaceutical

5 diluent or exeiplent, such as a sterile aqueous solution, to give & range of final
comeentertions, depending on the iotended use. The techniques of preparation are
seneratly well known in the art, gy exemplified by Remington's Pharmaceutical

Sciences {18th Edition, Mack Pablishing Company, 1995},

The agents deseribed horow and combination therapy dgents can he packaged as a kit
that inclpdes single or multiple doses of two ormore ageats, each packaged or
formudated fndividuatly, or single or mnitiple doses of two or more agents packaged
o formulated in combination. Thus, one of more ageits can ha present fu first

1% container, and the kit can optionatly include oneor more agents in a second contaner.
The container or containers are placed within a package, and the packuge cin
splicnally include administration or dosege instructions. A kit cap include additional
components such as syringes or other means for administering the agents as well a8

diluents or other means. for-formulgtion,

Thus, the kits can comprise; 1) & pharmacentical composition comprising a compound
described herein and a pharmaceutically acceptable carsler, vehicle o éélwgrﬁ;v and b}

a confainer ot packaging. The kits may optionally vomprise instructions deseribing s

method of using the pharntaceutical compositions in one or more of the methods

25 describad herein (e, 2. gastrointestinal motility disorders, chronic intestinal pseudo-.
ohstrietion, colOnie pag do-ohstraction, Crohm’s discuse, x}unﬁc.um::ssim' rellux,
dyspepsia, functional dyspepsia, nopuleer dyspepsia, a functional gastrointestinal
Sisorder, functional heartburn, gastroesophageal reflox disease (GERDN,
wastroparesis, irtitable bowel syndrome, post-operative ilous, wleerative eolitis,

30 clrorsie constipation, and disorders and conditions associated with constipation {e.g,
comstipation associated with use of opiate pain kitlers, post-swrgical vonssipation, snd

- 129~
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constipation associated with newropatbic disorders as will as other conditions and

ibed berein). The kit may optionally comprise a second pharmaceutical

disorders du
composition comprising one orthors additional agents including buf not ndted ©

those including analgesic peptides and compounds, 4 phosphodiesterase julibilor, an

L3}

agent used to freat gastrointestinal and other disorders (including those deseribed
hereiny, an sgent used 4o treat constipation, anticiarrheil agent, an insulin oy related
sompound (including those described herein), an anti-hypertensive agent, an agent
el futhe freatiient of respiratory and other disorders, an m&téwmhasiiy agont, at
anii-disbotic sgents, an agent that activaies scluble guanylate oyclase and @

50 phenmacevtically acceptable cartier, vehicle or diluent. The pharmaceutical
compositian comprising the compound deseribed hereln and the second
pharmiscentical compasition condained in the kit may be optienally combined in the

same plarmaceutice] composition,

1 A kit inchedex @ containg or packaging for contatning the phatmacenticyd
composttiony and may alse inclade divided containers such #s a divided boitleor a

divided foif packel, The contiiner can be, for example a paper or cardboard oy, a
glass or plastie bottle or jar, a re-sealable bag (for example, o bold & "refill” of tublety
for placement into a different 'coinz'ai,nef“‘f. or a blister pack with individual doses tor

20 pressiogout of the pack according to a therapentic schedule. 1t is feasihle that more
than one confainer can be vsed together in a single package 1o market a single dosuge
forny, Por example, tablets may be contained in 2 bottle which is in twn contained

within a box,

25 Anexample of'i kit is & so-valled bhister pack. Blister packs are well known o the
sackaeing Industry and are being widely used for the packaging of pharmaceuticsl
anit flosage forms {mblets, capsutes, and the lke), Blister packs generally consist ofa

stmet of refatively stiff matesial covered with afoil of a ;mkm‘wiv {TaEPRTeT, piaw

%4
<

TECLNSES haw the am a’nd &haps of indiviciual tablets or ¢ apsuh,s fo be packsd orma
fve the sive and shape to accorampdate multiple tablets and/or capsides o be

~ 130w
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packed, Wexd, the table of capsules are placed in the reees ceardingly and the
shewt of relatively stiff material ¥s sealed against the plastic foil at the face of the ol
which ix apposite from the divestion in which the fecesses were formed: Ax aresult,
the tablets or capsules are individually sedled or collectively sealed, as desired, o the
& rovesses between the plastic foil and the sheet. Preferably the steength of the shest is
such that the tablets or capsules can be removed feora the hlister pack by mamially
applying pressure on the recesses wherelyy an opening is formed in the sheet of the

place.of the recess. The tablet or capsule can then be removed via said opening,

30 1t mavbe desirable o provide g writion memory aid containing information andfor
instructions for the physician, pharmacist or subjeet regarding when the medication i
1o be faken. A "datly dose” can be a single tablet or capsule or several tablety ot
capanles to he taken on a given day. When the kit conteins sepirate compositions, a
daily doss of one.of more compositions of the kit can consist of one tablet tr capsule

1 while s daily doge of another one Or more composifions of the kit can consist of
several tablegs or copsules. A kit can take the form of & dispenser desigoed t
dispense the daily doses one t a time in the order of their intended use. The
dispenser van be ogquipped with a memory-aid, so as to further facilitate comphance
with the regimen. An examiple of such & memory-aid is & mechantval counter which

st indicatés the manber of daily doses that have been dispensed. Another example of
stch 2 memory-aid is & battery-powered mivro~chip metory coupled with 4 Hyuid

arystal readout, or audible reminder signal which, for example, reads cut the date that

o

(
11

tha tast daily dose has been taken and/or reminds one whe the next dose i3 to be

takoen

5
¥
owm

Mithods to incresse chemical andfor physioal ‘stabi’iity‘ of the agens the deseribod

hereln are found in UA. 6,541,606, UK, 6,068,830, U.K, 6,124,261, L&, 5,204,933,

ard WO DOA18224, LS, 20030069182 (via the additon of nicotinamide), U3,

2()-‘;333‘;}i‘}“S?:E'{}{_x‘i_,.LL?.’S. 00301 73330A1, ULS: 2003017323841, ULE, 20020045582,
30 LS 20010031726, WO 02/26248, WO 03014304, WO 98/001 5241, WO
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QRAOB1STAL, WO 90/12029, WO 00/04880, and WO 9 L/04743, WO U7/047096 and

the referonoss oited therein,

Methody i indrease Bloavailability of the agents deseribed heredn are found in ULS,
£,008,187, U5, 5,424,289, UK. 20030198619, WO 9001320, WO 61749268, WO

Q0321 72, and WO D2/064166. Glyeyubizinate can also be used as an absosption

enhancer (see, ¢.g., EP397447). WO 034004062 discusses Ulen guropacus T{UBAD

gad WEAL mimetics which may be used 1o tavget the agents of the disclosure to the &

fract. The bloavailability of the agents deseribed herein can also be incrased by

acilitton of oral blogvadlability-enbiancing agenty such as those deseribed [ US,

6,818,618 inchudiog but not limited tor cyclosporing {including eyclosporivg A

through @ ay xicmmd i Table 1 of U.8. 6,818,615), Tor example, cyclosporin A

{eyclusporin), oyclosporin F, eyclosporin D, dihydre eyclosporin A, dikydra
eyclosporia C, scetyl eyelosporin A, PSC33, (Me-lle-4)-cyclosporin {(SDIZ-NIM
811 (both fom Sandoz Pharmaceutical Corp.), and related oligopeptides prodaced by
species in the genus Topycladiumy;, antifungals including but not Heited to.
ketovomazole; cardiovascolar drag fncluding but not Bndited to MS-209 (BASK),
amivdarone, nifedipine, reserpine, guinidine, nicardiping, ethacrynid said,
wropafenons, reserpine, mmiloride; anti-migraine natural products inclnding bt not
Homitedd to ergot alkaloids; antibioties including but not Rmited to cefoperazone,
tefravyveling, chlorogquine, fosfomyeln; anfiparasitics including bat not imited o

¥
{

istance reversers ncloding but not limited o v T and

fvermecting mulii-drug re
VX-$53 (Vertex Phurmaceutical Tucorporated); tyrosine kinage inhibitors including
bt e Hinited 1o genistein and related isoflavonoids, querceling proters kinase ©
ihibitors ncluding but not Himited o calphosting apoptosis inducers ineltuding bt not
Himited to seramides; and agents active against endorphin receptors inchuding but not
Jimited o morphine, morphine congeners, othier opioids and opioid sntagnists

ineluding (hat not limited 10} naloxene, nalivexone and nalmefone),

“The agents deseribed herein can be fised to-a modified version of the blood serum
profedn tansferrin, UL, 20030221201, U, 20040023334, T8, 20030226138, WQ
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04020434, and WO O4/019872 discuss the manufacture and use of ansfervin foston
protelng. Transferrin fosion protaing may inprove oireulatery half Hieand efficacy,

decronsd undesivable side effects and allow reduced dosage.

The peptides and agonists of the disclosure can be recombinantly expressed in
bacterts, Bacteris expressing the peptide or agonists can be adnuinistered orally,
vectally, mugosadly or In vis somie other mode of adiinistration incloding but not
Hrmited o these deseribad hersin. Bacterial hosts suitable for such administration
inclode butare not Hmtted 1o carain Lactobacteria (eg. Lactoedecus factis,
Laciobacifing plantarum, Lavt, rhapwasus and Lavt, paracased sap. Pavacasie apd
ather species found I narmal human flora (Ahre of al. Journal of Appliad
Microbiplogy 1998 S2:88)), certain Straptacoceus &p. {e.g, S, gordanit), and vertain £,
subeliy sivains {(ncluding pSMSEIR deseribed in Porzlo etal. BMO Bintechnology

2004 427, The polypeptides and agonists described hereln can be administered

Heliobacter based preparation wiethods deseribed in WOD6A1 54435,
Racteria expressin & the peplidesfagonists described herein may comprise BNA
proding the peptide/agonist on sne of more bacterial ehromosumes and/nr may
comprise DNA encoding the peptide/agonist on one or more extrachrompsomal

clements,
Posage

The dose vange for adult huinans 1s generally from 0,005 x i  gfday
orally. Tablets orother forms of presentation provided in diserete mﬁ,&s mAy
conveniently contain an amount of componnd of the disclosure which is effective at
such dosaye or as 2 mudtiple of thesame, for ibstance, units containing 3 mpte SO0
mg, ustally avound [Gmg to 200 myg, The precise amount of conapound administered
1 4 patient will be the responsibility ofthe attendant physician, However, the dose
enploved will depand on s nwmber of factors, including the ageand sox of the

paticnt, the precise disorder being treated, and its severity.
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A dosage unit (e ah oral dosage unit) can include from; foy example, 1t 30 pg, 1
1o 40 ug, 1o 50 pg, 1io 100 pg; 110 200 pg, 110 300 ug., 10 400 pa, L Si){}‘;tg_,,i
10 600 ag, 1 1o T00 g, 1 1o 800 ag, 110 900 pg, 110 1000 p, 1 o 4 g Wio 40
ag, 10 o 30 g, 1010 100 pg, 10w 200 pg, 10 1 300 wg, 10 o 400 pg, 1910 500 ug,
1010 680 gy, 1016 700 pg, 10 10 800 g, 10 to 900 pg; 10 10 1000 pe, 106 1o 200 pg,
100 10 300 g, 100 w 400 pg, 100 to 500 pig, 100 to 600 pg, 100 1o 700 ag, 100 o 60
sz, 106 10 800 1g, 100 w0 1000 pg, 100 0 1250 gg, 1040 © 1500 pg, 10010 1730 ug,
LI to 20080 pg, 100 to 2250 ug, 10010 2500 pg, 100102750 g, 100 o 3000 ug, 200
10 30U piz 200 1o 00 pg, 200 to 300 pg. 200 1o 600 g, 200 to 700 wg, 200 10 300 p,
Z0810 900 pe, 200 10 1000 e 200 1o 1250 pg, 20040 1300 gy, 200 to 1750 pg, 200
1o 2000 pg, 200 © 2250 pg, 200 0 2500 pg, 200 10 2750 pg, 200 o 3000 ug 300 ©
SO0 o, 30010 500 wg, 300 10 600 ug, 300 to 708 ug, 300 to 800 pg, 300 o 900 pg,

-~

00 4o 100G g, 300 to 1250 e, 300 to 1500 pg, 300t 1750 pg, 300 to 2000 wg, 300

¥

1o 2250 fig, 300 to 2500 pg, 300 102750 wg, 300 fo 3000 g, 40010 500 g, M 1o

A00 1, 400 to 700 pg, 40010 800 pg. 400 10 200 pg, 400 fo 1000 ug, 400 10 1250 pg,

400 to 1500 ng, 400 to 1730 pg, 400 to 2000 pg, 400 1o 2230 py., 400 10 2500 ug, 400
0 2750 pg, 400 0 3000 ng, A60 1o 600 pg. 500 1o 700 pg, SO0 to 800 g, 50010 800
pg, SO0 to 1000 pg; 500 1w 1250 pg, 300 10 1300 pg, 300 10 1750 pg, 50010 2000 pg,
300 t0 2230 1wy, S00 1o 2500 pg, 300 10 2750 pg, 300 10 3000 pe, 400 to 700 pg, 600
to 800 jag, 6006 to 800 ug, 60010 1000 ng, 600 to 1250 g, 600 to 1500 g, 600 o
1750 HE, S0 10 2000 pg, 600 1o 2230 gy, 600 1o 2500 ug, 600 1o ‘2?5‘(} sig, 600
3000 ug. 700 10 800 pg, 700 10 900 ug, 700 1o 1000 ug, 700 to 1250 pg, 700 © 1500
g, POD 0 1750 pg, 700 10 2000 pa, 700 1o 2250 uy, T00 10,2500 jg, 700w 2730 g,
00 to 3000 1ug, 800 to 800 ue, 800 w 1000 pg, 800 1o 1250 pe, 00 {o 1500 py, 800
w 1750 pg, £00 10 2000 g, 00 t0 2250 pg, 800 to 2500 ug, 400 to 2750 pg, SO0 to
3000 ug, SO0 1o 1008 g, 500 to 1230 1g, 200 o 1300 ng, 900 1 1750 pg, WG o
2000 pg, $00 102230 pg, 900 o 2500 ng, 900 10 2730 ug, 200t 3000 pg, 1000 to
1250 ug. 1000 o 1500 pg 1000 10 1730 g, 1000 10:2000 g, 1000 to 2230 pg, 1000
10 2500 ng, 1008106 2750 gg. 1000 w 3000 pg, 2o 300 pg. 5010 500 ug, 3 1o 100 gy,
00 ug, 330 pi, 400

3
wg, 50 pg, SO0 pg, S50 pe, 600 pg, 630 ng, 700 pg, 750 pg, SO0 pe, 88 1R, 900 g,

fead]

a.

S 020 pg. $to 100 pe, S0 g, 190 pe. 150 pg. 200 g, 250 ;g

LS

<134
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G50 pg, 1000 ug, 1050 ug, 1100 pg, 1150 pg, 1200 ng, 1250 gg, 1300 gg, 1350 pg,
F400 g, 1450 up, 1300 pg, 1530 pg, 1600 pg_,"i(ii() g, 1700 pg, 17580 gy, 1800 ug,

850 ng, 1900 pg. 1950 g, 2000 pg, 2050 pg, 2100 pg, 2150 1, 2200 pg, 2230 ny,

2300 pg, 2350 pg, 2400 pg, 2950 1g, 2500 g, 2550 pg, 2600 wg, 2650 pg, 2700 pg,

'~».1

6 2750 pR, $800 pg, 2850 g, 2000 pg, 2050 pg, 3000 g, 3250 ng, 3500 gy, 3750 pg,

A000 pg. 4250 g, 4300 pg, 4750 pg, 3000wy of a peptide or GO-C agonist deseribed
hereln, In cortaln embodiments the dosage nodt andd daily dose are equivalent. In
varinns exnbodiments, the dosage wyit is administered with foad af anyvtime of the day,
without food at anytime of the day, with food affer s overni ght fast (e.g. with

1 breakiag), st hedtime after a Jow Tt saack, Tn various embodinents, the dosage onit
is administered onee a duy, twice a day, three thines a day, fow fimes  day, five times

wdny, $ix times o day. The dosage unit can optionally comprise other agents.

Loy

A dosage wiit (e, an oral dosage unit) can inclode, Tor example, from 1 to 30 i,
15 oAl pg 150 ug o 100 pg o 200 pg, 1o 300 pg. 1o 400 pg, o 300 yg i
o 800 g, 1 700 pg, ¥ to 800 we, 140 900 pg, 1 to 1000 ue, 10 10 30 pg, 1010 40
e, 10 to S0 pg, 10 0 100 ng, 1010 200 pg, 1010 300 pg, 1010 400 gy, 1010 500 pg;
1o 600 gy 10 (o 700wy, 10 to 800 pg, 10 10 900 pg, 10 10 1000 jg, 10 200 pg.
160 to 300 ug, 100 1o 200 pg, 10010 S00 pg, 100 10 600 pg, 100 0 700 g, 100 to 800
20 g 100 (0 900 g 100 1o 1000 ug, 100 10 1250 ug, 100 to 1500 pg. 100 o 1750 pg,
100 o 2000 g 100 10 2250 e, 100 t0 2300 pg, 100 to 2750 pg. 100 {0 3000 pg, 200
t 300 g, 200 to 400 pg, 200 to 500 pg, 200 {0 600 ng, 20040 700 pg, ZE(}{} to. 800 1,

FG8 o 900 g, 200 10 1000 g, 200 to 1250 pg, 200 to 1500 pg, 200 10 1750 peg, 200

10 2000 ug, 200 10 2250 pg, 200 1o 2500 ag, 200 40 2730 pyg, 200 o 3000 pe, 300 to

>

2y 400 g, 300 SO0 pg, 300 10 600 pg, 30010 700 ug, 30010 $00 § 1, 304 to 900 g,
300 to 1000 pg, 300 1o 1250 pg, 300 1071300 ug, 300 te 1750 pg, 300 1o 2006 pg, 300
10 RS0 g, 300 10 2500 pg, Z%iDG 10 2730 pg, 300 to 3000 pp, 400 {0 500 ng, 4001
GO0 g, 00 10 700 pg, 400 0 800 jg, 400 to Y00 g, 40010 1000 pg, 400 10 1250 pa.
A00 1 1300 g, 400 1o 1750 ug, 400 t0 2000 g, 400 10 2250 pg, 400 2500 pg, 400

s w2750 pg, 400 {0 3000 pg. \{}i} 0 600 pg, 300 o 700 wg, 500 to RO ug, 500 1w 900
g, 300 10 1000 pg, 500 to 12 5(} g, SO0 10 1500 ug, S00 to 1750 ng, 300 1o 2000 pg,

“ 135 -
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SO0 to 2250 g, 300 10 2500 g, 500 10 2730 pg, 300 & 3000 pg, 600 @ 700 pg, 800

1o SOU pa, 600 o SO0 s, 6()05 to 1000 g, 600 to 12350 pg, 600 10 1500 pg, 800 to

Y

1750 pe, 600 {0 2000 pg, u{}i) t0 2250 pg, 600 to 2500 pg. 600 to 2750 pg, 600 o
000 g, 700 w 800 pg, 700 {.o 900 ug, 700 to 1000 pg, 700 1o 1230 wg, 7080 1500

Ny oty

HE, 700 to 1750 g, 700 o -}:(} { pg. 700 to 2230 pyg, 700 10 2300 pg, 700 w0 3750 ug,

¥

TOU to 3008 wy, 800 1o o0 ;\&, 800 10 1000 pg, 800 t0 1250 pg, R00 10 1500 ag, 800

1o TS0 pg, 800 10 2000 ug, M}O 10 2230 1g, 800 10 2500 ug, 800t 2750 pg, 800 o

3000 g, 900 1o 1000 pg, 900 10 1250 pg: 900 1o 1500 g, 900 to 1750 e, 906
2000w, 900 02250 pg, 90(3 to 2500 pg, 900 to 2750 g, 900103000 pg, LO00 to

P25 g, 100G o 1300 pg, ?0*’ i to 1750 pg 1000 to 2000 wg, 1000 10 2250 pg, 1000

NEER TN E TR

o

to 2500 pg, 10000 2750 py, i (00 to 3000 pg, 2 1o S00 g, 5010 S0 ¢

Stopg, $o 100 pe, 80 !ug;\ 100 g 130 pg 200 g, 250 ug, 300 pgy 350 pg, 400

ug, 450 ug, 500 pg, S50 pg, t‘;’i(}O e, 650 g, 700 ug, 750 ;w; 800 g, 850 g, 900 ug,

LA ;f A3 g, 1300 ;uﬂzw} ;so,mm g mxmgw_
' g, 2050 pg, 2100 pg, 2150

,,,,,

2300 g, 2‘%40 ni, 2400 pg, 2450 pp, 2300 pg, 2550 pg. 26

o RS0 e, 2000 pg, 2930 ng, 3000 py, 3250 1, 3500 ;z.ﬁiz, 3750 ug,

s

DT50 g, K00
4000 pg, 4250 pg; 4500 pg, 457%(' ug, 5000 pg of a peptide o agonist dosoribed
horein and from: 50 my o (}s{} mg {e.g S0mg, 100 my, 150 my, 200 g, 250 wg, 300
mg, 350 wg, 400 mg, 450 m&_ 500 me, $50 mg, 600 1) of Modalon® (trimebutine

maleate),

A disage unit {o.g.on oral dww anit) candnclude, for example, from 140 30 pg, |
ol pg Tl S T o *i{}{ﬁgm 1t 20048, 110 300 ug, 1 to 400 g, 1o 500 ug,
to 600 pg, o 700 ug, 1 o M}ﬂ g, 110 900 ug, 110 1000 pg, 101030 pg, 10 w40
gy, W 80 pg, 1010 100 pg, 1010 200 g, 1010 300 pg, 10 to 400 pg, 1010300 ug,
10 1o 600 g, 1010 700 ug, m 0800 ng, !0 1o 900 we, 10 to 1000 pg, 108w 200 pg,
P00 10 300 pe, 106 1o 400 1 1 100 1o 500 pg, 100 to 600 g, 100 to 700 ug, 100 t0 800
g, 10010 900 ng, 10 © 10{}(} pg, 100 to 1250 pg, 100 10 1500 g, 100 to 1750 ug,
100 10 2000 pg. 10010 2250 yv 100 1o 2500 pp, 100 to 2750 pg. 100 03000 ug, 200
S 156

PCT/US2007/062815
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10 300 py, 200 to 400 pg, 200
200 10 9060

{0 2000 e, 200 w 2250 pg,
A00 pg, 300 10300 g, 300 0
300 fo 1008 pg, 300 10 1250y
0 2250 pe,

360 to 2500 pg, 3

OB0 gy, 400 o 760 gy, 40010

00 o 1500 pg, 400 to V730 dp, 400 10 2000 ug, 400 o 2250 ug, 400 w0

0 2750 rg, 400 to 3000 pg. 5

(g, SO0 to 1000 ug, 500 ©

R Aty

) kg, 200 10 1000 1, 200 t0 1250 g, 200 to 1500 g, 200 10 1750

1250 pg, 500 to 1500 pg, 300 10 1750 pg, S

PCT/US2007/062815

{0 500 pg, 200 0 600 pg, 200 0 F00 pg, 20010 800 ug
ug, 200

‘)(} 10 2300 g, 200 fo 2750 g, 200 10 3000 gg, 300 to

600 ug, 300w 700 IR
o, 30040 1500 g, 300 to 1750 pg, 300 fo 2000 1, 300
30 162750 ug, 30 o 3006 HE,
800 {1, 400 10 BOU ug, 400 1o 1000 g, 4

300 1o 800 pg, 380 090U pg,

400 10 300 ug, 400 1o
400 to 1250 pg
2500 pg, 400
300 10 600 pg, 300 10 700 pg, 500 to 800 g, 500w 900
SO0 10 2000 pe,

500 to 2250 pg, 300 to 2300 dp, 500 302750 pg, 500 to 3000 pg, 600 to 700 g, 600

o 800w, 600 fo 900 g, 600

1786 g, 500 16 2000 ag. 600

3000 pe. TOO 1o 800 pg, 700

s, 700 (0 1750 pg, 700 10 20
(g, 300 1o 900 ug,
10 1730 up, SO0 102000 pg, 8
3000 g, 906 1o 1000 ng, 900

TO0 10 3008

2000 pg, 900 1o 2250 pg, 9000

t 1000 pg, 800 to 1250 pa, 600 to 1500 pg, 600 1o
Klo 2230 pg, 600 10 2500 g, 600 10 2750 pg, 600 o
900 pg, 700 to 1000 pg, 700 o 1250 pg, 708 10 1500
DG g 70010 2230 g, 700 to 2500 g, T00 to 2750 pg,
800 10 1000 pg, 8000 1250 ug, 800 to 1500 py, 800
00 1o 2250 ug, 800 to 2500 pg, 800 1o 2738 py, 800 o
10 1250 pg, H00 to 1500 ng, 200 10 1750 g, %00 1o
) 2500 g, 900 102750 g, POV to 3000 pg, 100 te

1250 ug, 1000t 1500 ug, 1000 1o 1750 pg, 1000 to 2000 gg, 1000 1o 2250 pg, 1000

i 2500 ug, 1000 to 2750 pg,

St 20 g S o 100 pg, S0 ug

g, 450 g 500 g, S50 g, 6
}‘30 }&L, 1\}{3{3 £ it}S{ §_\ i

1400 ag, 1450 ug, 1500 pgl

§%SMA%Q@J%0mJWM%ﬂMWyﬂWugiM

2300 g, 2350 py. 2400 pg, 2

2750 pg, 280 pe 2880 py, 2

4000 pg, 4250 ug, 4500 pg,

1000 10 3000 pg, 2 to 500 w,
100 pg, 130 pp, 200 pg, 250 pg, 300 pg, 350 ug, 400
30 g, 830 ug, 70U pg, 750 pg. 80U ug, 850 up, Y00 pg,
W g, 1150 pg, 1200 pg, 1280 pg, 1300 ug, 1350 pa
S50 g, 1600 pe 1650 ueg, 1700 wp, 1756 pg. 1800 ug,
50 pg, 2300 pg, 2250 pe,
450 g, 2500 pg, 2
D00 1, 2950 g, 3000 pg, 3250 pg, 3500 ng, 3750 pg,

e

?*./

550 pg, 2600 13 2630 ug, 2700 pg,

750 pg, 5000 pg of a peptide or agonist deseribad

ferein and from 3 mg to s0mg(e.g T mg Smy, 10mg, 15 mg 20 mg, 25 mg, 30

2137«

5010 S00 pg, 3 to 100 pg,
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g, 35 mg, 40 my, 43 oy, M mg, 55 my, 60 mg, 65 my, 70 mg, 75 mg, R0 my)of

Propulsidi® {visapride).

Acdosage wnt {o.e. a0 oral dosage vaity ean include, Tor example, from 11030 pg.

to M ng, Do S0 pg. Do 100 pgs 110 200 pg, 110300 pg, Vo 400 pg Te S00 g d

o B0 g, o 700 pg, 1o 800 g, 1o 900 pa, 1 1o 1000 pg, 1010 30 ug, 1010 48

160

g 1010 50 pg, 10 10 160 pg, 1010 200 pg, 10 10 300 pg, 1010 400 gy, 10w QTR

H) to 600 pg, 100 700 pg, 1010 800 g, 1010900 up, 1010 1000 pg, 100 t© 200 pg,
010 300 pg, 100 10,400 pp, 10016 500 1y, 100 i 600 pg, 100 to 700 pg, 100 10 8O0
ug, H0 10 906 pg, 100 10 1000 pg, 100 o 1250 pg, 100 to 15300 ug, 100 o 1750 pg,

3
oY

100 to 2000 pg, 10010 2230 pg, 10010 2500 g, 100 to 2750 g, 10010 3000 g, 20

f 300 pg, 20000 400 g, 20010 300 ng, 200 t0 600 wg, 200 1o 700 gg, 200 10 800 pg,
200 10 B00 1, 200 © 1000 pg, 200 to 1250 ug, 200 to 1300 g, 20010 1750 jg, 200
000 g, 200 w2230 pg, 200 0 2500 wg, 200 © 2730 pg, 200 1o 3000 ug, 300 w

400 g, 300 10 300 g, 300 10 600 pg. 300 to 700 pg, 300 to 800 ug, 300 10900 ug,

300 to 1008 g, 300 1o 1250 g, 300 10 1300 ug, 300 to 1750 pg, 300 10 2000 pg, 300

o

¢ 2230 o, 300 0 2500 pg, 30010 2750 pg. 300 0 3000 pg. 400 10 500 g, 400 1o

SO0 py, 400t 700 g, 400 10 800 g, 400 to 900 ng, 400 1o 1000 gg, 400 0 1250 pg,

400 1500 ug, 400 10 1750 pg, 40010 2000 pg, 400 10 2250 pg, 400 10 2500 pg, 400
to 2750 ug, 400 10 3000 pg, 500 to 600 pg, 50010700 kg, 500 1o $00 pg, 300 1w 900

4, 500 15 1000 pg, 500 to 1250 pgs 500 to 1500 pg, 500 10 1750 g, 300 fo 2 2000 ug,

SO0 fo 2250 wi, 500 10 2500 g, 500 t0 2750 pg, 300 to 3000 pg, 600G 1o 08 g, GO0
10 8O0 s, H00 1 900 pg, 600 to 1000 pp, 600 to 1350 ug, 60010 1500 pg, 600 10
P7S8 pg, 600 t0 2000 ng, 600 10 2230 pg. 600 1o 2500 g, 600 10 2750 pg, 800 10
3000 g, 760 o 300 pg, 708 1200 pg, 700-to 1000 pe, 700 16 1230 pgy 700 0 1500
pg, FO0 o 1750 pg, 70 ¥ o 2000 pg, 700 10 2230 g, 700 2300 ne, 700 1o 3750 pg,
700 16 3000 g, 800 10 900 g, 00 to 1000 M 800 1o 1250 pg, OO ® 1300 pg, 800
i 1750 g, 800 to 2000 pe, 800 to 2250 pg, 800 1 2500 pg, 800 10 2750 ug, 800 o
000 g, 900 to 1000 ng, 900 {0 1250 pp. BO0 to 1300 g, B00 to 1750 pg, B0 o

2000 g, 9000 2 250 pg, 900 to 2500 ug. 9 D0 to 2730 g, 00 10 3000 g, 1000 to

(250 g, OO0 w1500 pg, 1000 01750 pg, 1000 1o 2008 pg, 1000 10 2350 pg, {060

’A
;

~ JAR.

1215



WO 2007/101158 PCT/US2007/062815

10 2560 ug, 1000140 2750 pg, 10001© 3000 pg, 2 10 500 pg, 50 o 500 gg, 310 108 ug,

310 20 g, § 1o 100 e, 30 g, 100 pg, 150 g, 200 pg, 230 gg, 300 ug, 350 pg, 400
i 450 pg, SO0 pg, 350 pg 600 pg, 630 g, 700 ug, 750 g, 800 g, 850 g, 900 g,
950 g 1 {3*} gz, 1050 sig, 100 pg, 1150 pe, 1200 ug, 1250 pg, 1300 ng. 1350 pg,

piets

& 1400 py, 1450 pe, 1300 pg, 1550 g, 10800 ug, 1630 g, d T00 g, 1750 pg, 1800, e

EY

O ug, 1900 pg, 1930 ug, 2000 ug, 2050 pg, 2100 pg, i\{:’igz 2200 g, 2250 ng,

¥

1350 ug, 2400 ng, 2430 qg, 2500 g, 2850 ng, 2600 pp, 2630 pg, 2700 ue,

a

27RO n, 2800 ng, 2850 ug, 2000 g, 2950 pg, 3000 ng, 3 ‘5{:‘; 2, 3500 pg, 3750 ug.
S000 nyy, 4230 pg, 4500 g, 4750 ug, 5000 g of a peptide or agonist deseribed

10 heretn and Fom10 mgte 600 me (e.g. 10 myg, 20 mg, 30 mg, 40 myg, $0mg, 80 mg
70 myg, 80 mg, 0 my, 100 mg, 110 mg, 120 mg, 130 mg, M0 mg, 150mg, 160 mg,
200 neg, 2530 mg, 300 nig, 350mg, 400 mg, 430 me, 500 wyg, 550 my, 600 mg) of
Bertvl®/Hentviol® (diciclomine ).

i 4
o

O 30 18, 1

et

ta

A dosage vl {e.g. an oral dosage unit) can include, for example, from |

f 40 g, Lo S0 pg 1 100 ug, 110 200 pg, {0 300 pg. b o400 pg, 1o 500y,

10 600 pp, 1o 700 ug, Tio 800 g, 110 900 jeg, 1o (000 ug, 10 130 ug, 101040
1010 50 pg, 10710 100 pg, 10 10 200 1g, 10 10 300 pg, 1010 400 pg, 1010 500 pg.

%

i. Yo 600 e, 1010 700 ug, 10 to 800 pg, 10 to 900 pg, 10 to Y000 pg, 100 10 200 pg,

20 100 o 300 wg, 100 1o 400 pg, 100 1o 500 ag, 10010 600 pg, 100w 700 pg, 100t 800
nge 100 10 200 ug, 100 iOO}pg\ 100 1o 1250 ng, 100 10 1500 ue, 100Hto 1750 pg.
100 10 2000 pg. 100 10 2250 g, 100 t 2500 Jg, 100 to 2750 pg; 100 te 3000 pg, 200
0 300 g, 200 to 400 ng, 200 10 300 pg, 200 w 600 ug; 200 fo 700 gy, 200 1o 800 s,

{3

=
oy

200 10 900 pg, 200-m 1000 pe, 200 10 1230 pg, 200 w0 1500 ug., 200 10 1750 pg, A

25 to 2000 g, 200 to 2250 ng, 200 to 2300 pg, 200 to 2750 ug, 2 200 to 3000 LN 20010
F00 gy, 300 10 300 pg, 300 to 800 pg, 300 to 700 pg, 300 1o 860 g, 300 0900 ug,
300t 1000 pg, 300t 1250 pg; 300 to 1300 pg, 300 to 1750 pg, 300 1o 2000 ug, 300

10 2250 e, 300 1o 2508 e, 300 2750 pg, 300 to 3000 ag, 400 o 500 HE. 43‘(}0 0
S0 fu, 400 1o 700 pg, 400 0 800 pg, 400 to 900 uyg, 400 to 1000 ug, 400t 1350 pg,

30 400 to 1500 pg, 400 to 1750 ue, 400 to 2000 ng, 400 102250 g, 400 to 2500 pg, 400

to 2750 pg, 400 1o 3000 pg, S0 Lo 600 pg, 500 to 700 pg, SO0 to 800 pg, 506 0 900
- 139
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g, 300 10 100G ug, 300 o i?pO g, SO0 to 1500 pg, 300 to 1750 pa, 500 16 2000 g,

SO0 10 2250 rg, 500 1o 2500 ue.s. 300 10 2750 up, 300 1o 3000 pg, 600 to 700 g, 606

f BOO g, 608 to D00 ng, 600

1754 pe. 500 to 2000 ng, 600

m 1000 g, 600 1o 1250 pg, 600 to 1300 pg, 600 1
SO0 pg, 60010 2

m 2250 pg, 600w 2 T30 g, 600

3000 pg, 700 16 800 pg, 700 m 900 pg, 700 to 1000 pg, 700 10 1230 pg, 700 to 1500

g 700 1730 ug, 700w 7{300 ng, 70010 2250 g, 700 to 2300 ug,

“F

>

to 1750 g, 800 1o 2000 pg,
1000 g, 999 10 1000 kg, 900
000 e, DH0 o 2250 p, Y00
$O00 o 1500 pg, 1)

1258 up.

frs 2500 pg, 1000 to 2750 pg,

a@mgimgmbmwoquﬁ

800 o 2250 pg, 800t 2500 pg. 400102750 ¢

700 1o 27580 pg,
800 1o 1000 pg, 800 tn 1230 ug, 800 o 1500 pg, 800

g, SO0 o

o 1250 g, 900 to 1500 g, 900 101750 pg, 900 o

i 2500 g, 900 10 2750 pg, Y00 103000 g, 100 ©

¥

3 1o 1750 ug, HO0O Lo 2000 g, 1000 to 2250 pg, 1000

&

TO00 10 3000 pg, 210 300 1, 5010 300 pg, 3 1 100 g

300 pg, 350 g, 400

540 20 ue, S 1o 100 pg, S0 pg

100 pg, 150 pg, 200 we, 250 g,

g, 430 g 300 pg. 550 pg, GOG i, 650 g, 700 pg, 780 pg, 300 g, 850 pg, BOO g,

1000 ng, 1050 pg, T
1500 ug.

58 g,

1400 p, 1450 sg,

?’4)

1830 pg, 1900 g, 1950 ug, |

2300 g, 3350 ug, 3800 pe,

bt

2730 pg, 2800 pg, 2856 pg. 2

w

.,

4000 . 4230 g, 4300 pg, 47

herey snd fon lnwf {38

i i_u() ng, 1600

:(‘1 g, 1150 pg, 1200 peg 1250 pg, 1300 g, 1380 g,

pg, 1650 pe, 1700 pg. 175 {} gy, 1800 ug,
OO0 g, 2050 pg, 2160 pg, 2150 g, 2200 0g, 2230 p,

450 pg, 2500 e, 2550 pi, 2600 pg, 2650 pg, 2700 pg,

D00 e, 2950 pg, 3000 pg, 3

.
-3
L
oy
o2
o
T
7
2%

250 yg, 3500 pg. 3730

50 ug, 5000 pg of @ peptide of agonist desoribed

mig (e my, 2my, Img, 4 mg, Smyg, 6my, 7 mg, Smg

9 10w Homg 12mg, E%,U g, 14 mg, Hmg, W0 mg 17 mg, iiinm 19 mg, 20

M)

mg, 21 my, 22 mg, 23 mg, 24

A dosage unis {o.g-a oral doga
1040 g, Vied0pg, 1
116 700 g,

10 fo 100 pg;

10 608 pg,

18 i S 1
g 10 80 30 ug,

to 1004
to 800 g,

g, 25 mg) of Questrani® ,j::i)(}lestyrarru.w}.

age wnit) caninelude, for example, fom 1 to 30 pg, 1
1, 110 200 g, Lo 300 pg, 110 400 pg, 1o 300 pg, |
1 £0 900 up, 1to 1000 ng, 10 to 30 g, 19 10 40

10 to 200 pg, 10 o 300 pg, 10 10408 pg, 16 10300 pg,

1010 600 pg, 1040 700 pg, 19 to 800 pg, 1010 900 pg. 10 {o 1000 g, 10010 200 g,

108 o 35'}{} g, 100 16 400 ag

g, 160 0 900 ng, 100 to 106

100 to 600 pg, 100 10 700 pg, 10810 $00
100 10 15300 wg, 100 & 1750 ug,

100 to 500 pg,

0 ug, iUU b 250 g, 1
< 1~
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100 o 2000 ug, 100 10 2250 Liw’,, 100 to 2500 pg, 100 02750 pg, 10010 3000 pg, 200

t0 300 ug, 200 10 400 pg, 200 to SO0 1g, 200 o 600 pe, 200 w 700 pg, 208 to 800 pg,

20010 900 p, 200 16 1000 ug 200t 1230 ug, 200 10 1500 pg, 200 10 1730 pg, 200
2000 g, 200 10 2280 pe. }0 ta 2500 wg, 20010 2750 ug, 200 1 3000 pg, 300 o

§ 400 py, 200 0 500 pg, 300 ¢ to! 600 ug, 300 to 700 pg, 300 10 §O0 p, 300 to SU0 pg,
mMnmwng}»mnowﬁ g%mnothQJMMu}nn&JWNoﬁm>¢%m3
02250 up, 300 10 2500 g, 300 w0 2750 e, 300 10 3000 pg, 400 10 S00 pg, 400 10
B0 g, 400 0 700 ug, 400 1o 800 pg; 400 to 900 pg, 400 o 1000 ug, 400 10 1230 g
00 to 1500 pg, 400 10 1750 g, 400 © 2000 pg, 400 1o 2250 ng, 400 102500 Hg, 400
10 o 2730 pe, 400 o 3000 pe, SE){} 1o 600 ng, 300 to 700 pe, 506 to 8GO pg, 500 to 500

a, SO0 to 1000 g, 50010 12 ‘\,{} e, S00 1o 1500 ug, SO0 to 1750 Bz, SO0 1o 2000 pg,
SO0 o 2358 pg, 300 10 2300 a@. 00 0 2750 w500 1o 3000 pg, 600 10 700 g, 600
10 BOO wa, 600 4o 900 pg, {){)\m LO00 pg, 60010 1230 pg, 606 o 1500 ug, 500 to
P750 g, 600 10 2000 pg, 60 {‘ to 2250 pg, 60010 2300 gy, 600 10 2750 ug, 600 w0

1% 3000 g, 700 o 800 pg, 700 m Q00 g, ‘.7{}0 to TOOU pg; 700 (o 1250 pg, 70U o 1500
pg, 700 to 1750 gy, 7000 "im(k ng, 70040 2250 pg, 700 10 2500 po, P 8750 ue,
00 to 3000 g, 500 10 900 ;:g;ﬁ_,_ 00 1o 1000 g, 00 to 1230 g, 800t 1500 pg. 800
w0 1750 pg, 300 t0 2000 pg, 850 to 2250 pp, 800 10 2500 pg, 800 o 2750 ng, K00 1o
3000 pg. 00 o 1000 pg, 0{)(\ to 1250 pg, 500 1o 1500 pg, 900 to 1750 pg, $00 10

90 2000 pg 900 02250 py, 900@ to 2500 pg, 9006 2750 pe, 900 to 3000 pp, TG00
P50 pe, 1000 © 1500 ug, Higi}(} 10 1750 pg, 1000 to 2000 ug, 100040 2250 yg, 1000

2500 ug, 100016 2750 pg WOO 0 3000 pg, 210 300 pg, S0 1o MG s 3o Hilbug

S .?.’.{}‘g.Lg, S 1M pg, 30 ug‘ 100 pg, 150 g, 200 pg, 250 pg, 300 pg, 350 pg, 400
ug, 450 pg, SO0 g, S50 pa, (\O{ 2, 630 ng, 700 pg, 750 o, SOU g, $50 g, YO0 pg,

25 930 pg. TOOD pg, 1080 pg, .Hi)() we, 1150 g, 1200 pg, 1250 pg, 1300 pg, 1350 g,
1400 pe, 1430 gy, 1300 .t 5* 0 g, 1600 g, 1650 wg, 1700 pg, 1750 pg, 1800 pg.

LRSG po, 1900 ne, 1930 pp, 75} ) g, 2080 np, 2100 pg, 21501y, 2200 gy, 2250 g,
s i -8 A 51, RE. § £ B

Pachy

2300 g, 2350 pg, 2400 g

450 p, 2500 pg. 2350 wg, 2600 pg, 2650 pg, 1700 pg,

2750 ug, TROO jrg, 2RI0 pg, 2900 pe, 2950 g, 3000 pg, 3230 pg 3300 1g, 3750 ng,
a0 4000 jug, 4759 pp, 4500 g, 4750 g, S000 g of a peptide ov aganist deseribed
frerein and from 100 mg to 3000 mg (e 100 mg, 200 mp, 300 mig, 900 mg, 500 mg,
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A

SO0 myg, 828 mg, 700 g, M)(i mg, 900 mg, 1000 mg, 1250 myg, 1300 mg, 1400 mg,
P00 mg 1000 mg, 1700 wg, i&f)Onf..,, 1875 myp, 1900 ag, 2000 mg, 2100 mg, 2200
g, 2300 me, 2400 myg, 2500 n‘x\,}oi igualactin®/Fibercon® {Calctom

Polvearhophil).

A dosage unit {e.g. an oral dm-“"u unit} can include, forexample, frony 3 to 30 pg, 1

T

fo 600 pg. Vo 700 pg, THo 8{3{} i, 1t 900 pg, 1 to 1000 pg, 10 1o 30 ag, W ieAl

fo 40 gp, 1o 30 ap, Lo 190 ;s.g, 1o 200 pg, 110 300 gg, 1 to 400 g, 1 10 500 pg,

g, 1040 50 pe, 1040 100 pg. 13\:0 200 pg. 1010300 g, 1010 400 pg, 1010 300 pg,
1 1010 600 pg, 1030 700 g, 1{§ to 800 g, 10 to 900 pg, 10 w0 1000 pg, 10 to 200 ug.
00 1w 300 1, 100 400 pe. »10() to 300 g, 100 to 500 pg, 10610 700 gy, 100 10 800
wg, 106 o $00 g, 100 }U(t{) g, 10010 1250 pe, 100 10 1500 wy, 100 0 1750 g,
100 1o 2008 ug, 100 10 2350 5;"3? 30(} 102500 g, 100 0 2750 pg, 100 {6 3000 gg, 200
1300 pg, 200 10 400 ug, "-f}i}é to SO0 ug, 200 1 600 pg, 200 1700 pg, 200 to 8O0 pg,
15 200 1o 900 pg, 200 1000 Llsl\ 200 to Y250 pp, 200 to 1300 g, 200 to Y758 pg, 200

2

.(

10 2000 pg. 200 102250 pg, ”’i)() i 2300 eg, 200 10 2730 up, 200 w0 3000 pe, 3 W0 o

460 g, 30610 300 ug, 300 &y t\ik(i fg, 300 0 700 ug, 300 to 800 pg. 300 10 98 pg,

300 o 1000 ng, 300 10 125 ~;§~ 300w 1500 pg, 300 to 1750 ng, 300 o 2000 py, 300
o5 2250 pg, 300 1 2500 g, 300 10 2750 g 30016 3000 g, 400 10 300 g, 400 10
20 600 pp, 400 1w 700 pg, 400 m.b()} g, 400 to 900 rg, 400 1o 1000 pg, 400 1 1230 ug,
A0 10 1500 jg. 400 to 1730 gﬂ 400 10 2000 pg, 400 o 2250 g, 400 to 2500 pg, 400
103 3, 400 10 3000 g, \{H 10 600 e, $00 10700 1, 500 1w §U0 ug, SO0 w 900
pg. 500 10 1000 sg, 500 10 12;3.0 wid, 300 1o 1500 g, 500 to 1750 ug, 300 1w 2000 pg,
500 w2250 pg, M0 2500 ;ig S00 to 2750 pg, 50010 3000 pg, 600 10 700 pg, 600

25 o 800 p, H00 16 900 pg, 60010 1000 g, 60010 1250 pg, 600 10 1300 pg, S0010

s
7
i

1750 g, 600 0 2000 ng, fiﬁ(f to 2250 pg, 600 to 2500 pg, 800 10 2750 ag, 600 to
3000 g, 700 to SO0 pa, T00 -fona() g, 700 to 1000 jrg, 700 to 1230 pg, 700 0 1500
ug, 700 40 1750 g, 700 © "(}ﬁ(} g, 700102250 pg, 700 1o 2500 pg, 700 10 2750 ug,

700 16 3000 . 800 10 900 g, 800 to 1000 g, 800 1o 1250 ey, 800 10 1500 pig, 800
A0 to Y750 pa. 800 10 2000 pg. ¢ St)(‘ 102250 iz, 00 1o 2500 e, 800 to 2750 g, 800 ©

OO0 e, 900 fo 1000 pg, SO (3 i 1250 g, 900 o 1500 pg, 80010 1750 pg, 9000
NEE RN
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2000 pg, 90810 2230 g, 900 W 2300 pg, 8000 2750 g, 900 o 3000 gy, 1000 ©

She

1250 pg, 1000 to 1506 pg, N) 3 to 1750 g, 1000 10 2000 g, 1000 0 2250 pg, 1000
10 2500 g, 100010 2 /,vO,tg,‘;]\UU 106 3000 pg, 2 10 500 pg, 30 10 SO0 we, 3 © 100 ng,
Sto2lug St ii?(};;,\ 50 ;.;3 100 g, 150 pg, 200 ug, 230 pg, 300 pg, 350 pg, 400
5 pg 450 pg 300 g 550 pg, 500 pg, 630 g, 700 g, 70 g, 800 ug, 850 1,900 pe,

950 pg, 10060 ag, 1030 py, 3.‘{*(3 pg, 1150 g, 1200 pg, 1250 pg, 1300 pg, 1350 pe,

GO g 1480 pg, 1500 pa, 355 ) g, 1600 pg, 1650wy, 1700 1g, 1750 pg, 1800 py,

LES0 g 1900 2, 395*};1:\3{3{1() (g, 2050 pg, 2100 pe, 2130 pg, 2200 pe, 2250 pg
338 pg, 1400 pe, m‘mi fi, 2300 pg, 2550 g, 2000 ug, 2680 g, 2700 ng,

Pec

2300 pg, 3

Sy

10 2750 pg, 2800 py. 2850 pg, ”%0 g, 2950 g, 3000 g, 3250 pg, 3300 pg, 3750 pg,

4000 pg, 4250 ug, 4500 ;u“ TS0 pg, SO00 e of apeptide or agomst deseribed
heveinand from T wg to 20 r;t*{ e lmg 2mg 23 mg 3w dmp Sme, 6mg, 7
wg TAmg fwe Ymg 3 ;\m&, Hmg, 12 mg, 125 me, 13 mg, 14mg, 1S mg, 16

£

mg, T7.5 my, 18 mg, G mg ;2() i) of dartfenacin (Enablex®).
8 B B ,

A dosage unit {e.g. an oral fio ageurdt) can isclude, for example, fom 1 to 30 pg, 1
9ipg Do Spg 1o ,i}[} gg, [ 0200 pg, Fio 300 pg. ¥ o400 ag. 1 1o 300 ng,
o &0 pg, o 700 ug, Lio ?s;ﬁ}_() pg, 1o 900 g, o 1000 kg, 1010 30 pe, 1010 48
w10 o 56 g, 100100 pa 10 10 200 pg, 10 107300 ug, 10 to 400 pg, 10 0 300wy,

B 100600 pg, 1010 700 ye, if) 0 800 ug, 10 10:900 ug, 1040 HOG g, 100 w0 200 ug,
U 0 300 pig, 100 to 400 ggl 10016 500 pe. 10U to 600 g, 100 10 700 pg. 10040 §00
ug, 100 © 900 pg, 10010 ‘i\i") pg, 10010 1250 pg, 100 o 1300 pg, 100 0 1750 pg,
FOO o 2000 py, 10010 2250 ;w. L0010 2300 wg, 100 40 2750 pg, 1080 to 3000 ug, 200
10 308 g, 200 1o 400 g, 2 }h 10.500 pg, 200 to 604 pg, 200 t0.700 g, 200 0 800 pg,

28 200 0 S0 pg, 200 o 1000 pb\ 200 to 1350 pg, 20010 1500 pg, 200 0 1750 jug, 200
to 2000 pg, 208 10 2250 ug, &(10 0 2500 pg, 200 o 2730 pg, 200 w0 3000 pe, 30 o
00 g, 300 0 300 pg, 300 m GO0 g, 300 Lo 700 g, 300 o 800 pg, 300 to 900 pg,
300 o 100D g, 300 10 1380 ;&g, 300 to 1500 pg, 300 10 1750 wg, 300 to 3000 ag, 306
1o 2250 ni 300 10 2500 pg, 3.(}{} 10 2750 yg, 300 0 3000 gg, 400 o 500 pg, 400 w
5 800 g, 400 10,900 R 4000 1000 g, 400 t 1250 g,
400 10 1500 pg, 400 to 1750 pg, 400 10 2000 pg 400 to 2250 g, 400 to 2500 pg, 400

143 -
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t0 2TEG pg, 400 1o 3000 pg, 300 o 600 1y, 00 10 700 ug, 500 10 800 pg, 500 v 900

s

<
yort
{J

i, 30010 TE00 pg, 300 to 1250 ug, 500 10 1500 pg, 300 to 1730 pg, 500 10 2000 ng,
S00t0 2250 pp, 300 to 2500 jg, 500 102730 pg, 500 1 3000 pg, 600 1o 700 yg, 600
0 800 g, 806 © 900 pg, f::é{)f}ﬁm 1000 pg, 600 1o 1250 pg, 600 1o 1500 pg, 6o

F730 g, SO0 o 2000 g, 8003 to 2250 pg, 600 10 2500 pg, 600 fo 2750 pg, 600

@

3
i

100 g, 700 to 800 jig, 700 10900 p, 700 1o 1000 pg. 700 © 1250 g, 700 10 1500

g, 200 0 1730 ug, 700w Ii()s)() g, TO0 o 2250 pig, 700 10 2500 pg, 700 10 2750 ug,
OO 1o 3000 ug, \SO(: 1o B00 @iﬁ, 800 10 1000 pg, 800 to 1250 pg, 800 1o 15300 pg, 800
for 7S g, 506 o 2000 ug 8500 1 2250 pg, S00 ® 2500 g, 800 10 2750 g, 800
1 3008 pg. OH W T ug, 900; to PR30 pg, 90010 1300 g, 900 10 1730 g, 900 10

FO00 1g, 900 to 2250 pg, ‘»’O(itiv 2500 pg. 900 10 2750 ug, 900 10 3000 g 10000

P25 g, HH00 10 1500 ng. M(‘ to 1750 [ 1000 to 2000 ng. 100010 2250 up, 1000
1o 2500 pg, 1000 o 2730 pe, ;z 1000 10 3000 pg, 2 1o 500 pg, 30 o 300 ug, 3 t0 100 ug,
$10 20 g, 510 100 pg, 50 ut 100 pg, 150 pg, 200 p, 250 pg, 300 g, 350 pe, 400

1 ug. 580 pg, 300 pg, S50 pg, {wi?ﬁ g, 650 pg, 700 pg, 750 ng, SOU pg, 830 gy, 900 ui,

Rk

{“

S50 py, 1000 ug, 1050 ug m&(; i, 1150 g, 1200 jug, 1250 pg, 1300 pa. 1350 na,

0 g, 1430 pa, 1500 pg. 1 50 wg, 1600 pe, 1650 pg, 1700 pe, 1750 pg, 1800 pg.
1R300 up, 1900 pg, 19580 pg, Z!N)G pg, 2050 pg, 2100 frg, 2150 g, 2200 pg, 2250 ug,
2300 pg, 2350 g, 2406 pg, ”4’30 B 2500 pg, 2850 pg, 2600 g, 2650 pg, J700 ne.
HO0 i, 2950 pg, 3000 ug, 3250 py, - 3300 pg, 3750 pa,

26 2750 pg, 2800 pg, 2850 ug. 2

4000 ng, 4350 pg, 4300 ng,_#?S{.f ng, SO00 py of & peptide or agonist described

feredn and from 1 mg o 250 mw {eg I mg 2mg Img dmE, Sme, 6 mﬁ Fmg, 8
mg, 9 myg, H0mg 20 my, 30 mg, 40 myg, 30 mg, 60-mg, 70 mg , 80 my, 90 mg, 100
myg, 10 myg, 130 mg, 130 mi“ {40 mg, 150mg, 160mg, 170 mg, 180 myg, B0 mg,

25 200 mg 210 mg, 220 mg, 23 (! mg, 240 mp, 250 mg) of Vndansetron HET (Hotrap®y.

A dosage unit (g an oral dcmm unit) can include, Tor examuple; from 1 to30 ug, 1
w40 ug, TS0 ug, Lo 1 g, 1o 200 pg, 110 300 pa, 1o 400 pg. Vi 5006 pe, 1
0 600 g, ¥ to 700 pg, 1o \@b p, 110 900 pg. 1o 1000 pg, 19 10 30 pg, 1010 40
3 pg 1010 30w, 10106 100 ;agh 10 16 200 ug, 10 10 300 ug, 10 10400 ug, 10 10 300 pg.
W o 600 g, 1010 700 ug, 3(3?(» 00 pg, 10 © 900 pg, 10 0 1000 pg, 10010 200 pg,

- 144
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3G6 g, 100 1w 400 1
g, 100 0 900 pg, 100 10 1K

00 40 2000 gy, 100 10 2250

30 to

o306 1y, 3

B0 to 400 g, 200

PCT/US2007/062815

100 10 300 pg, 10010 600 g, 100 10 700 ug, 100 t0 800
0 e, 100 to 1250 pg, 100 to 1500 g, 10010 1750 pe,
g, 100 0 2800 pg, 100 to 2730 pg, 100 10 3000 pg, 200

10 500 pg, 2000 600 pg, 200 0 700 g, 200 o 300 g,

00 to 900 g, 200 to 1000 pp, 200 10 1250 pg, 200 te 1300 pg, 200 0 1750 pg, 200

400 ng, 300 10 500 pe, 30w«

300 to 1000 ug, 30050 1250

fo 2350 ug, 30010 2500 g, 3

y, M o

A00e 1300 by, 400
1o 2750 up, 9
g 500 10 1000 pg, 50010 1
SO0 10 22506 pp, 50050 2

foy 800 g, SO0 (0 900 g, 60
1750 g, 600 to 2000 pg, 60

E¥ats
REVY

g, 7000 1736 pe, 700 10 A

700 to 3000 pg, K00 1o 800 py

1 V750 ag UG o 2000 pg. 8

GO0 pg, B00 fo 1000 pg, 904

10 2000 ug, 200 10 2250 pg, 300 0 2

( g, 700 g0 SO0 pa, 700 4o

SO0 ug, 200 0 I756 ug, 200 1o 3000 ug, 300 10
600 g, 300 10 700 pg, 300 to 800 ug, 300 1o 900 ng,
g, 300 10 1500 g, 300 to 1750 g 300 10 2000 wg, 3040
200 £0 2750 wg, 300 1o 3000 pg, 400 1o 500 pe. 400 o

800 ug, 400 10 900 g, 400 to 1000 pg, 400 0 1250 pg

0 1750 ;w. 400 to 2000 ug, 400 1o 2250 ag, 40010 2500 pg, 400
36 10 3006 pg, 3(}0 0. 600 pg, 50010 700 pg, SO0 to 800 pg, 300 w0900

$ O g, SO0 10 1300 pg, 500 10 1730 pg, 500 10 2000 pg,

2500 ;w 300 to 2750 yg, 500 to 3000 pg, 604 16 00 pg, 600

to 1000 pg, 600 to 1250 pg. 600 to 1500 pg, 650w
02

900 g, 700 to 1000 pg. 700 t 1250 pg, 700 to 1500

256 pg, 600 to 2500 pg, 600 to 2750 pg, 600w
00 pug, 700 to 2250 pg, 700 to 2500 g, 7 o 27
v, 800 1o 1000 pg, 800 to. 1250 g, 800 1o 1500 pg, $00
00 10 2250 wy, 800 1o 2500 jg, B00 to 3750 g 800 to

to 1250 g, 900 fo 1500 ug, 90010 1750 pg, 90 o

AR .
2750 g,

OO0 pg, SD0 w0 2230 g, 900 10 2500 pg, 900 10 2750 g, 900 to 3000 1g, 100010

L2580 g, 1000 te 1300 pg, 100 o 1730 g, 1000 to 2000 g, 1000 &
2730 y.&;

10 2300 g, 100 o

g

S m 510 1060 pe,

PO pge 14950 ug,

tod

PRS0 pg, 1900 ug, 1950 g,

2300 mz, T350 g, 2400 g, 2430 pg, 2300 pg, 2550 p.
g 2900 ng, 2950 ng, 3000 pg,

RU0 ug, 2850

e

2750 ug,

30 ug
S ug, 6
g, 1030 pe, 11

1800 g, |
2000 (g, 2050 g, 2100 pg,

s 2250 p, 1000
1000 to 3000 ug, 2 1o 500 pg, 50
100 wg, 150 pg. G(}p.ifs )
00w, 630 pg, 700 pg, 730 ng, 8 g, 830 g, 900 pg.
00 e, 1130 pg, 1200 pe, 1250 wg, 1300 pg. 1350 pg,
530 pg, 1600 pg, 1650 py, 1700 pa. 1750 pg, 1800 g,

t 500 ug, 3 0 100 fig,

g, 300 ug, 350 pg, 400

I3 g, 2200 g, 2250 pgg
2600 g, 2630 gg, 2700 pg,

3250 ug, 3500 pg, 3750 ng

145 .
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4000 pg, 4250 g, 4500 pg, 4750 pg, S000 pg of a peptde or agondst deseribed
; ”rf:i;ﬁ and from | mg 3{}(3{ mg {eg 1 me, 2myg, 3 me, 4myg, Smg, Smg, 7Tmg, R
me, ¥ mg, 10 mp, 20 mg, 30 mg, 40 my, S0 mg, 60 mg, 70 mg, 80 my, 90 mg, 100

mg, 200 mg, 230 mg, 300 e, 350 mg, 400 mg, 450 mg, 300 mg, 730 mg, 1000 mg,

n

1280 me, 1300 mg, 1750 mpd 2000 mg, 2250 mg, 2500 myg, 2730 my, 3000 mg) of
fae, fonb ) }

Clmetroptum (Alginord).

A dosage unil {eg. an oral dosage unit) can inclode, for example, from 110 30 pg. !
fo 40 pg Lo 30 pgs 1t 100g, 1 o 200 pg, 1 to 300 R, 1o 400 g, Do 800 py,
10 4o 600 pg, 1o 700 pg, 1o 800 pg, 1 to 900 g, 1 to 100D pg, 10 to 30 ug, 1010 40
g, 100 SO e, 10t 100 ;1_g§ 10 to 200 pg, 10 10 300 pg, 1 1o 400 pge 1 o 300 pg,
Hito 800 pg 10 10 700 ug, 1810 800 ug, 1010 900 g, 1010 1000 pg, 100 10 200 g,
100 %0 306 pe, 100 'ta%i’.‘}f) ue: 100 10 300 pg, 10010 600 g, 100 to 700 pg, 100 1 300
w100 10 500 pg, 100 10 30{}?};@, 100 to 1250 pe, 100 fo 1500 ng, 1008t 1750 pg.

1r~
Wy

5 100 to 2000 g, 10010 2350 g, 100 o 2500 pg, 100 to 2750 g, 100 1o 3000 pg, 200
i 300 pg, 200 to 400 pg. 200 to 500 ng, 200 10 600 pg, 200 to 700 pg, 200 & 800 pg,
[0 SO0 pg, 0w it}ﬂx}; & 200 to 1250 ug, 200 to 1500 pe, 200 to 1750 pg, 200
1o 2000 g, 200 102250 pg, 200 to 2500 g, 200 to 2730 pg, 200 10 3000 pe, 300t
400 pg, 300 10 500 g, 30010 600 pg, 300 to 700 g, 300 to 800 pg, 30010 200 ng,

0 300t 1000 pg, 3001012 5{}5 300 to 1500 pg. 300 to 1750 ug, 300t 2000 g, 300
{0 2250 g, 30010 2300 ug, 0010 2750 pg, 300 fo 3000 pg, 400 w0 500 pg, 400 (0
00 pg, 400 1 700 ug, 400 0 800 pg, 400 to 900 pg, 400 to TAU0 g, 400 10 1250 g,

A00 to 1300 yg, 400 to 1750 Re: 400 10 2000 pg, 400 Lo 2250 pg, 40010 2300 ug, 400
to 2750 pg, 40010 3000 pg, \ﬂ( 0 600 gg SO0 to 700 g, 500 to 00 ug, 300 to B0

25 pRe 500 fo 1000 pg, 500 i“‘ﬂ(‘ 1g, 500 to 1500 pg, 300 1o 1758 pg, SO0 10 2000 pg,
500 t0 2230 ug, 300 10 2500 gg 300 to0 2750 pg SO0 to 3000 ug, 600 to 700 pg, 606
{0 R0 pg, 600 {0 900 pg, 600 10 1000 pg, 600 1o 1350 pg, 600 to 1500 pg, 600t
1750 ug, GO0 o 2000 pg, 000 o 2250 pg, 600 10 2500 pg, 6000 2750 e, 600 to
3000 ug, 700 to S0 pg, 700° m 200 pg, 700 1o 1000 pg, 700 to 1250 pg, 700 16 1300

3¢ ug, 700 0 1780wy, 700 o “(\{m g, 700 1w 2250 pg, 700 10 2306 pg. 700 w750 ug,
F00 1o 3000 ng, 800 o 900 p&m 800 to 1000 e, $00 to 1250 pa, 800 10 1500 ug, 800

PRI
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o 1750 pg, &00 1o 2000 py, 80

000 g, 990 to 1000 pg, 206

2000 pg, %0010 2230 pg, P00 to 23

1250 g, 1000 10 1500 g, IU

0 2500 g, 1000 10 2750 pg.i!

510 20 pg, § o 100 pg. S0 pg, 100 pg,

’J¢

ug, 450 ug, 300 ag,
G50 g, 1000 wg, 1050 pg, 11

1400 pg, 1458 pg, 1300 gg,}

Y

S50 g §

PCT/US2007/062815

0010 2250 gg, 800 to 2500 ng, BO0 10 2750 pg, &00
to 1250 ng, 900 10 1508 pg, 900 1o 1730 pe, 0w
300 ug, DOO 1 2750 pg, 900 10 3000 pg, 1060 to
(g, 1000

00 to 1750 ug, 1000 to 2000 pg, 100016 2250
000 10 3000 1g, 2

150 ug, 200
ug, 700 ug, 750 ne, 800 ng, 850 g, 909 pg,

i 500 pg, 30 10 300 pg, 3 © 100 pg,
1, 230 ng, 300 g 350 g, 400

00 pg, 630
00 pg, 1150 pe, 1200 g, 1230 pg, 1300 pg, 1350 e,

S50 ug, 1000 pg, 1650 pg, 1700 pg. 1750 ug, IR0 pg,

1850 pg. 15 g

L 2000 pi, 2950 uy. 3(}(}{) we, 3280 fig, 35300 pg. 3?

4000 ug, 4250 1e, 4500 pg 4750 ng.

Borein and Fom 1 mg to 1000

. 4 2
g, 33 mg, 40

350 mg, 400 my, 450 mg, S6

Ry

myg, 45 mg, 50 mg, 73 n

2050 pe, 2100 pg, 2150 ;ﬁmiﬁ'Zi}{ g, 2250 pe,

e

L= 4]

U pg,
S000 pg of a peptide or agonist doseribed

mg{e.g 1 mg, 5mg, 10mg 18 mg, 20 mg, 25 mg, 30
g, 100 mg, 1530 mg, 200 mg, 250 myg 300 mug,

mg, 330 mg, 000 mg, 650 mg, 700 mg, 730 myg, 500

mg, 850 myg, 900 g, 950 my, 1000 mg) of Dolasetron {Anzemet®).

A dosage upit (g, an oral do

o 40 g 13030 pg, e 100

Laetd

PO 1 00 ng, 100 700 g, 1

HO0 w0 300 ug, 100 1o 400 pe,

ug, 10050900 pg, 10010 1000

100 to 2000 ag, 100102

] }Q g, 10 900 1, 1o 1000 ng, 10 1030 pp,
g 1010 200 ug; 1010 300 pa.

2230 fg; 100 w0 2500 g, 100 w0 2750 ng,

sage unit) van include, for example, from 1o 30 g, |
00 g, 1 to 400 yg, | to 300 pg, !

G 1o 40

2, 150200 pg, Lio 3

e 400 pg,
g, 1010 1000 ug 1000 200 ug,

10 10 500 pg,
) t0 800 pg; 10 to 900 3
100 10 500 pg, 100 10 600 pg, 100 1o 706 pg, 100 10300

pe, 100 10,1250 Hg. 100 to 1308 g, 100 o 1730 jg,
106 1o 3000 pg,

o 300 i, 200 10 400 up, 2 Qi}g 10, 500 pa, 200 10 600 pg, 300 © 700 pg, 200 o RO ua,

200 1o 200 ug, 2000 1000 py
to 2000 pg, 200 1o 2230 g,

400 g1,

Y

300 to 1H00 pg, 300 10 1250 ¢

300 to 500 pe, 306 :§6{}0 i, 300 10 700 pg, 300 800 ug,

v, 200 t0 1250 pg, 200 10 1300 pg, 200 10 1750 g, 200
200 10 2300 gig, 200 ta 2758 ug, 200 10 3000 pg, M0 o
30010 900w,

g 300 to 1500 ug, 300 o 1750 pg, 300 1o 2000 pg, 300

1224
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1o 2330 pe, 300 10 2500 pg, 300 10 2750 pg, 300 10 3000 pg, 400 1o 300 pg, 400 w
GO0 pg. 400 10 700 pg, 400 w6 8§00 ggz, 400 to 900 g, 400 1o 1000 pg, 40010 12580 uy,
400 10 1300 g, 400 o 1730 B 400 1o 2000 1g. 400 1o 2230 pp, 400 16 2500 g, 400

10 2750 pg, 400 10 3000 ng, :\{)1) t0 600 pg, 300t 700 g, 300 to 800 g, 380 to 900

(921

ug, 50010 1000 ng, 500 w 12 i»ﬂ g, 300 to 1500 pg, 300 10 1750 pg, 5006 2000 pg,

300 10 2250 g, 500 16:2500 m‘ 500 1o 2750 pg, 500 w0 3000 pg, 60010 T00 pg, 600
{0 800 gy, 630 to 800 ug, 60@; to 1000 ug, 600 w 1256 pg, 800 10 1300 pg, 60010
1750 pg. 60016 2000 pg. 6{1(33 0 2280 wg, 600 10 2500 ng, 800 10 2750 pg, 600 o
3000 ug, 700w 800 pe, 700 éo 900 pg, 700 to 1000 p, 700 10 1250 g, 700 o 1500
10 g 7000 1750 ag, 700 W0 Mo‘{}o g, 700 10 2250 1eg, 700 10 2500 pg, 700 10 2730 g,
FO0 to 3000 g, 800 to B0 ;a.gﬁ 800 to 1000 pg, 800 10 1250 pg 800 to 1500 ug, 800
o 1750 pg, 800 to 2000 ug, 80‘ 0 2250 g, 800 to 2300 pg, 800 10 2730 g, /0 0o
00U pg BG0 10 100 g 9 ?‘W 10 1230 ug, 200 to 1300 pg, 200 o 1750 pg, M0 ©
F000 pg, SO0 to 2330 pe, ‘)GG to 2500, ug, 90010 2750 pg, 900t 3000 ng, 1000 @
15 1250 g, 1000 o 1500 pg, 3(.'0{: ta 1750 pg. 1000 to 2000 1w, 1000 1w 2250 pg, NG
10 2500 pgy, 10000 2750 1000 10 3000 ng, 2 to 500 wg, 50 10 500 ug, 3 o 100 pg,
$ 1020 we, S 10 100 e, 50 pg, 100 pe, 150 pg, 200 pg, 250 pe, 300 ug, 330 ag, 400
ag, 950 pg, SO0 pg, 550 pg, 600 pg, 650 pg, 700 pg, 750 g, 800 pg, RS0 e, 8O0 B

Q5 pp; TOO0 pg, 1050 g, 1100 pg, 1150 ug, 1200 g, 1230 pg, 1300 pg, 1350 pg,

80 g, 1450 ug, 1500 g, E550 pg, 1600 pg, 1650 jeg, 1700 ug. 1750 pg. 1800 pg,
1BS0 g, 1900 ug, 1950 pg, 2000 pg: 2050 g, 2100 g, 2150 pg, 2200 pg, 2250 pg,
2300 pg. 2350 pg, 2400 ng, 2450 pg, 2500 pg, 2530 pe, 2000 pg, 2050 pg, 2700 pg.
2750 pe, THO0 pg, 2850 pg, 2900 pg, 2950 ng, 000 pg, 3250 pe, 3500 ug, 3750 pg.
00U pg, 4350 pg, 4500 g, 47*0 g, 5000 pg of a peptide or agonist deseribed

2% herein and from | mgto 180 ma{e g Tmg 2mg 3 mg 4 mp, S mg, 6 mg, 7mg, 8
mg, § mg, 10mg 20 mg, 30 mg, 40 mg, 50 mg, 60 my, 70 mg. 80 mg, B0 mg, 1K
mg, 110 mg, 120 mye, 130 mg, 140.mg, 150 mg; 160 mg, 170 g, 180 mp) of
Felnorm® {tegaserod).

30 A dosage vait {8.g. an oral dosage unit) can inclade, for example, from 110 30 pg, 1

1040 g, 1o 30 up, 1te 100pg, 1o 200 pg, 110 300 gg, Yo 400 pg, 1o 300 pg, |

~ {48
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g, 101

1o 2008 pg, 20016 2
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w 600 g, 1o 700 pe, 110 §
580 g, 10 0 100 pg,

10 10 000 pg, 1010 700 ug,

100 0 2006 ng, 100 0 2250
{0 300 pg, 200 10 200 pg, 20

200 0 900 pg, 206w 1

400 ug. 300 10 SO0 pe, 3004
300 1o 1000 g, 300 1o 1250
W0 2250 w300 10 2500 pg,
SO0 pg, 400 1 700 pg, S0 1

400 1o 1500 ug, 400 o 1750

0 2750 pe, 400 w 3000 pg, 3

g, S00 to 1000 pg, 500 1o 15

10 10 800 pg, 10 1o 900 pg, 10 1 1000 g,
100 10 300 pg, 100 10 400 pg,
ug, 100 to 8900 pg, 100 10 1000 ug,

PCT/US2007/062815

00 pg. 1o 900 pg, 1o 1000 pg, 1010 30 pg, 1010 40

o 200 pg, 10 10 300 pg. 10 50400 pg, 10 10 500 pg,

100 10200 ug,
1 g 100 10 8OO
100 10 1250 pe, 100 to 1300 g, 100 10 1750 pg,

100 10 300 pg, 100 10 600 g, 1000 ¥

11, 100 to 2500 pg, 100 to 2750 g

A&y
g

100 1 3000 1w, 200
¢ 1o 300 p, 200 10 600 g, 200 to 700 pg, 200 to 800 ug,
0080 1

Smg

¢, 200 to 1350 pe, 200 to 1500 ug, 200 to 1750 pg, 200

vt

2O £ 2500 pgs 200 {o 2730 pg, 200 0 3000 ug, 300 ©

600 pg, 300 10 700 ug. 300 10 800 pg, 300 to Y00 pg,
g, 30010 1300 pg, 30010 1750 pg, 300 62000 fg, 300
00 to 2750 g, 30010 3000 g, 400 to 500 pe, 40010
b 800 pg, 400 1o 00 pg, 400 10 1000 pg, 400 © 1250 ug,
g, 400 1o 2000 g, 400 to 2250 ug, 400 10 2500 [ig, 400
U8 10 600 g, 500 to 700 pg, 500 10 800 pg, 300 10 900

50 g 30016 1500 pg, 500 10 1750 pa, 500 to 2000 pg,

500 to 2250 pg, 30010 2300

16 800 pg, 8000 Y00 pg, 600

F750 pp, 600 10 2000 pg, MM 1o 2250 pg. 600 102500 pe,

3000 pg, 700 10 800 pg, 700
g, 700 10 1750 g, 700 to A

P00 1o 3000 pg, 800 10 900 pg,

o 1750

&

D0 prg, SO0 10 1000 pg, 900

200071y, 900 o 2250 pg, 90
1230 g, 1000 to 1300 ug, 1€

foely

0 2500 g 10D to 2750 g,

T

310 20 pg, 2

g, 800 1o 2000 g, 800 to 2250 pg, 800 t0 2500 ag, $06 (0 27

510 100 ug, 50 ug,

‘(L 500 10 2750 pg, 500 10 3000 pg, - f,{}{} to 700 ;m H00

Ho 1000 pg, 600 w0 1250 pg, 600 to 15007 1g, 600 to

500 to 2750 ug, 600 o

h: 500 pg, 700 161000 pg, 700 to 1250 g, 7000 1500

00 pg, 700 10 2250 iy, 700 10 2500 g, 700 o
800 0 1000 ug.

2750 ug,
§O0 10 1230 3, 800 10 1500 g, ROG
S0 g, 800
o 1250 pg, 900 to 1300 ug, 900 10 1730 ugg”@{}{}‘-m

to 2500 pg, 900 1o 2750 i BOU to 30{!(}‘;&& IRELVE)
00 10 1750 gg, 1000 to 2000 g, 1000 to 2250 pg, 1000
100010 3000 pg, 210 300 pg, 5010500 ug. 3 1o 100 pg,
100 ng,

156 ng, 200 g, 250 pg, 300 pe, 350 ye, 900

1y, 450 g, SO0 pe, 550 pg. 600 pg. 650 pg, 700 [, 750 tg, 800 e, 830wy, 800 ue,

950 3, 1000 pg. 1030 e, LEO

4600 g,

1450 g, 1500 ng, 1550

00 pe, 1T1A0 g, 1200 pg, 1230 pg, 1300 pe, 1350 g

1650 g, 1700 e 1750 pg, 1800 pg,

(z“

pg, 100 pg,
- 149 -
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ERS0 ug, 19060 ug, 1950 pg, 2
2300 pe, 2350 w2400 pg, 2

TM ng, 2800 ug, 2839 pg, 2

PCT/US2007/062815

000 gy, 2050 ug, 2100 wo, 2150 pg, 2200 py, 2350 ug,

450 pg, 2500 pg, 2350 np, 2600 pg, 3650 pg, 2700 pg,

a0 pe, 2930 pg, 3000 pg, 3250 gz, 3500 g, 3730 g

4000 g, 4250 pg, 4300 py, 4750 pg, 5000 pg of a peptide vr agonist descrived

fgretn and frony | g 5(3{}L

P8O ug, 175 pg
g 425 g, 450 g, 475 pg 3

A dosags nait o an o dog

o 4ug, 1o 8 pe 1o MG

to & 0' g, 110 700 pg, 1 to 800 ug, 110 900 pg, 1 to 1000 ag. 10140 30

1040 6B0
10010 300 pg.

ug, 10w 100 ug

100 400
sy 100 1o 900y, 10010 106

100 0 3000 ug, 10010 2250 pe, 10010

ta 300 pg, 200 10 400 pg, 200
200 1o 900 pg, 200 to 1000 pg,

1 2000 ag, 200 1 2250 ug,

00 g, 300 1o 300 pg, 3004

300 1o 1000 pg, 300 0 1250 1

Xy

(0 2250wy, 300 10 2500 pg, 3

600 pg, 400 1o 700 pg, 40010
40010 1500 pp, 400 {0 1750 §
0 2750 ug, 400 1o 3000 pg, 3

g 30010 1000 ug, SO0 o

A

00 1 2250 pg, 500 0 25080 ¢
to ROO pg, 600 1o H00 ug, 60U
1730 pg, 600 10 2000 pg, 600
3000 ag, 7
g, TO0 10 1750 g,

2

2200 g, 2258 ugvfl’i( (e 278 pg, 300 w328 pg, 33

ug, 10 1o 700 pg, U

200 to 2500 pg, 20010 2750 gg. 200 w0 3000 pg, 3

gieg. 1 pg, S g, 10 g, 50 wg, 73 g, 100 pg, 128 pg,

0n W, 373 pg, 400

00 pig} of Levsin® (hyoseyamine sulliie).

ape unit) can include, for example, from 110 30 g, 1

pg 1o 200 ge, 1 to 300 pa. 1o 400 g, 1o 800 e,
''''' pg, Wiedl
1016 200 pg. 10140 300 pg, 1010 400 1y, 10 10500 ug,
o 8O0 e, 1010900 gy, 10161000 ng, 100 1o 200 pg,
10040 500 pg, 100 o 600 g, 100 to 700 pg, 100 w800
G g, 100 10 1250 pg, 100 o 1500 pe, 100 10 1730 ng,
2500 gy, 100 10 2730 gy, 100 1o 3000 1g, 200
10 500 g 200 to 600 py, 200 to 0 pe, 200 10 300 ug,
200 to 1250 pg, 200140 1500 g,

Ll

200 10 1730 ug, 200
(0 o
600 pe, 300 10 700 pg, 300 to R00 pg, 300 o 900 ug,
g, 300 to 1500 py, 30010 1750 pg, 300 o 2000 pg, 300
00 ta 2750 pg, 300 to 3000 ug, 400 to 500 pg, 400 1o
800 pg, 40010 G0 pg. 400 to 100 g, 400 to 1250 ¢ (R,
g, 400 o 2000 ug, 400 to 2250 ug, 400 1o 2300 py, 400

00 to 600 pg, 30010 700 pg, 500 to 800 pg, 500 0 900

250 1, 300 to 1500 pg, 300 1o 1750 gy, S00 w2000 wy,

¢ 30010 2750 ny, 500 10 3000 pg, 600 o 700 yg, 600
to 1000 pg, 600 t0 1250 ug, 600 o 1500 g, 500w

10 2250 g, 600t 2500 pg, 600 10 2750 pg, 60U

G0 o 800 g, 700 o 900 pg, 700 1o 1000 ng; 700 1 1250 pg, 700 10 1500
FOO to 2000 n

2, 700 10 2250 g, 700 10 2500 pg, 700 10 2750 vy,

- 150 -

1227




i

WO 2007/101158

TG 10 3000 pg, 800 w P00

PCT/US2007/062815

o, ROO 10 1000 pg, 800 to 1250 pg 800 10 1300 pg, 800

g 1750 ug, BO0 to 2000 pg, 800 to 2250 pg, §00 to 25060 pg. S00 10 2730 pg, ROO to

\k\{ HE }001 O ww:ﬂ) HE, C}O(

£250 pg, 1000 o 1500 pg, K

10 2500 pg, 1000 10 2730 py,

S0 20 e, to 100 pe, 30 ug, 100 pg,

U
T pg, 1950 pg, 1300 ug, §

L850 pg, 1900 g, 1950 pg, 2000 ug, :

2400 e,

600wy, 650 pg, 700 ug,

e

& 2830 pg, 2900 pg,

3000 . 800 to 1000 pg, 900 to 1230 pg, D00 o 1500 pg, 900 to 1730 pg, M0 10

10 2500 pg. 900 10 2730 g, 900 10 3060 pg, H00 1o

00 o 1750 ug, 1000 to 2000 pg, 1000 10 2250 pg, 1000
1000 o 3000 pg, 210 00 pg. 50 10 500 jg, 3 o 100 pg,
150 pg, 200 10, 250 pg, 300 pg, 350 pg, 400
730 g, 800 ug, 850 pg, 900 g,
00 pg, TES0 pg, 1200 g, 1250 g, 1300 rg, 1350 ug,

1754 wg, IBOG ug,

233

S50 pg, 1600 pg, 1650 g, 1700 pg, 1

SO g, 2100 pg, 2150 pg. 2200 ug

=Sl

450 g, 2300 g, 2550 pg, 2600 g, 2650 ug, 2700 pg,

2950 pg. 3000 wg, 3250 pg, 3500 pg, 3750 g,

Iy
3

000 ug, 4350 ug, ?'%SD(} g, 4750 pg, 5000 pg of a peptide or agonist deseribed

heretn and from 50 mg o S

125 my, 150 me, 175 mg, 200

mg, 378 mg, 400 mg, 425 mg;

A dosage it feg. an oral dusa

(030 o, 1to 50 pe. 1 to 100 pg, 110 200 pg, 1 10 300 pg, 1 1o
pg g

o 600 g, Tio 700 pg, Lio 8

ag, 1010 80 ug, 10 16100 g

1040800 pg, HHo 200 pg,
10U 16 300 pg, 100 0 400 py
g, 100 10 909 pg, 10U 161U

10010 2230

T o 200 pg

10 300 g, Ei},{l‘ {0 4{30 g, 208

200 to 900 sig, 200 1071000 g,

fy 2000 pg, 200 1022501

mg (e.g 50 mg, 60 mg, 70 mg, 80 mg, 90 mg, 100 mg,
Vg, 225 mg, 280 mg, 275 mg, 300 mg, 325 mp, 330

450 myg, 500 mg) of Dicetrd @ (pinaverium bromide).

ue vnit) can include, for e,\"-mnpie, from P tod0 up, t
400 pg, 110500 pe, |
00 g, 1o 900 pg, 1o 1000 pe, 10w 3¢ pg, 101040
10t 200 ug, 10 10300 pg, 10 10 300 gg, 10 0 300 pe,
Yo 800

100 {0 5300 ug,

s 1010 900 pg, 10 to 1000 pg, 10010200 pg,

100 10 600 pg. 100t 700 ug, 160 to 800

0 pg, 10010 1230 i, 100 to 1500 pzﬁ;, i(){} to 1750 ug,

dg, 100 10 2300 g, 100 o 2730 ug, 100 i 3000 fg, 200
© 300 g, 200 to 600 pg, 200 1o 700 py, 200 1o 800 p,
200 to 1250 pg, 20010 1500 pg, 200 w 750 pg, 200

20010 2500 kg, 200 1 2750 pg, 200 103000 py, 300 &

400 yg, 300 10 300 ag, 30016 600 pg: 300 to 700 ug, 300 to 800 nig, 300 0 980 g,

I

300 to 1000 pg, 30010 1250

g, 300 o 1300 pg, 300 to 1750 pyg, 300 10 2000 pg, 300

~ 15t
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o 2250 pg, 300 0 2500 ug, 300 to 2750 pg, 300 10 3000 pa, 400 o 300 pg, 400w
SO0 pg, 400 to F00 ga, 400 14 800 1400 10 900 pg, 400 to 1000 pg, 400 16 1230 pp.
A00 o 1500 pe, 400 o 1730 m»&DOIo 2000 pg, 400 to 2250 py, 400 16 2500 g, 400
to 2730 pg, 400 10 3000 pg, -{){} 0 600 pg, 500 1 700 pg, SO0 to RG pg, 500 1w 900
5 g, SO0 10 1000 pe, 300 }7 30 p, 500 to 1500 wg, 500 vo 1750 pa, 500 102000 g,

SO0 10 2250 pg, 500 1o 2500 pg; 500 10 2750 pg, 300 10 3000 g, 600 1o 700 ug, 600
1t SO0 g, 600 10 Q00 pg, 606 ty 1000 g, 600 1o 1230 pg, 600 to 1500 ug, 800 tu

P70 g, SO0 1o 2000 pg, 600 0 2230 g, 500 1o 2500 g, 600 1o 2730 pg, 60010

000 ug, 700 © 00 18, 700 10 900 pg, 700 10 1000 pg, 760 10 1250 pg, TOG 1500
0 ug, 700 10 1750 ag, 700 10 2000 wg, 700 10 2250 pg, 700 © 2500 pe. 700 10 2750 ug,
700 to 3004 g, 800 to B00 py, 800 10 1000 pg, 8§00 1o 1250 pg, 800 to 1300 ug, K00
1o 1730 g, 800 1 2000 pg, 800 o 2230 ge, 800 to 2500 pp, 80010 2750 g 80
RIUUHRTES ’?.(; fo 1000 g, P00 to 1250 pg. 900 to 1500 pg, 500 to 1750 pg, ¥l o
2000 ng, 90010 2250 g, 900 10 2500 pg, 900 to 2750 pg, 906G 1o 3000 pg, 1000 @
6 1250 g YOOR (o 1300 pg. 1000 10 1750 g, 1000 1w 2000 pg, 1000 to 2250 ng, 1000
10 2500 up, 100010 2750 pg. 1000 10 3000 pg, 2 to 500 pg, 50 to SO0 pg, 3 o 100 pg,
S0 20 g S to 100 pg, S0 pd, 100 wg, 150 g, 200 pg, 250 pg, 300 pg, 350wy . 40y
g, 450 ng. 300 g, S50 ug, 600 pg, 650 pg, 700 pg. 750 pg, 800 pg, 850 pg, 900 ng,
§50 pg. 100U g, 1050 pg, 1100 pg, 1150 g, 1200 ag, 1250 1sg, 1300 pe, 1350 pg,
a0 100 g 14950 g, 1500 pg, 1SS0 g, 1600 pg, 1650 pg, 1700 g, 1750 g, 1800 pg,
L850 fug. 1900 pe, Y950 ug, 2000 pg, 2050 pg, 2100 pg, 2150 pe, 2200 pg, 2350 pg,

2300 pg, 3350 ug, 2400 pg. 2450 pg, 2500 g, 2550 pg, 2000 pg, .‘265{} pa, 2700 ug,

TS0 g, TR00 g, 2850 ng, 2900 pg, 2950 pg, 3000 pg, 3250 pg, 3500 pg, 3750 g,

4000 wg, 4250 pg, 4500 pg, 47

S8 pg, 3000 pup of a peptide or agonist deseribogd

..,_“

25 herefn aad from 50 my to S0Gmg {e.g. 50 mg, 75 mg, 100 my. 125 mg, 135 myg, 150

mg, 175 my, 200 mg, 225 mg, 250 mg, 2 278 mg, 300 mg, 323 mg, 350 mg, 375 my,

400 myp, 425 mg, 450 myg, 475 ing, _5(}0 mg) of m.c:bevemic {DUSPATALR,

DURPATALING, COLOFAC MRE, COLOTAL®),

30 A dosage undt (e.g an orad dosage unif) can inchude, forexample, from | to 30 pg, |
to 40y, 1o 30 pg 1o 100ipg, 110 200 pg, 1 1o 300 pg, 110 400 pg, e 500 uy, |

- 152~
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-,

to 600 pg, 1o 700 pg:
g, 16 1o 50 pg, 10 10100 yg

1010 600 pg. 1010 700 pg
106010 400 pa

ag, 100 10 900 pg, 100 W 1K

100 w0 300 pg,

0 10 2000 ng, §U(i 0 2250
Loy 308 g, 200 t0 400 g, 200
200 to A0 pg, 2000 100 1

™

10 2000 ;ig,,.;;{}i} 0 2250 pg, 3

400 g, 300 to 300 gy, 300 ¢
306 to 1000 ug, 300 to 1250 ¢

~

10 2250 pg; 30010 2500 pg, -
GO0 pe, 400 10 700 pg, 400 K«
0030 1300 pg, SO0 10 1730

o 2750 ug 300 10 3000 ne, 3

< £

SO0 o 2250 pg, 500 102500

tor 00 sp, 000 10 200 pg, 6

1750 . 600 10 2000 pg. 60(
3000 ug, 700 16 800 pg, 700

sz, 700 % 1750 ng, 700 to 20

FO0 10 3000 ug, OO 0 900 ug,

to 1750 pg, K0040 2000 g, 800 to 2250 pg,

3000 wg, HO0 10 1000 pg, P0G T
2000 g, 900 16 2250 pg, 90
1230 pe, 160010 1300 pg, I

10 2300 pg, 1000 10 27350 pp.

31020 ng,
w, 450 ng, 300 ng, 550 ug,

§30 pg, 1000 pp, 1050 @, U

1400 g, 1450 pg, 15308 pg,

i o 80

PCT/US2007/062815

0 pg, 10900 pe, 1 to 1000 ug, 101030 ug, 10 1040

16 to 200 pg; 1010 300 py, 1010 400 wg, 10 to 500 ug,
) to 800 pg, 10 1o 900 pg, 10 to 1000 piz, 100 10 200 pg,
100 10 500 g, 100 to 000 pg, 1
0 g, 10010 1250 pg,

100 10 700 pg, 10010 806
100 to 1500 g, 100w V750 pg,
v, 100 0 2300 pg, 100 to 2750 ug, 100 w0 3000 ug, 20t
to SO0 pg, 200 10 600 pg, 200 w0 700 pg, 206 10 $00 pa,
5, 200 to 1250 pg, 200 to 1500 ug, 200 16 1750 pg, 200
00 10 2500 pg, 200 10 2750 pg, 20010 3000 1g, 300
600 1, 300 to 700 e, 300 to 800 pg, 300 1o 900 pa.

2, 300 to 1500 e, 300 1o 1750 pg, 300 © 2000 ug, 300
00102750 ig, 300 10 3000 pg, 400 to-500 ng, 40010
1300 pg, 400 to 900 ug, 400 to 1000 g, 400 10 1230 ug,
1g, 400 © 2000 ug, 400 to 2250 pg, 400 1o 2300 pg, 400
500 to 600 pg, 0010 700 pg, SG0 to 800 wg, SO0 10 900

w500 to 1000 pg, 500 1o 1250 pg, 500 to 1500 pg, 500 to 1750 pg, 500 10 2000 ng,

1, 500 to 2750 pg, 500 to 3000 py, 600 10 700
1o 1000 pg, 600 1o 1230 ug, 600 1o
fo 2250 pg, 600 to 2500 pg, 600 to 2730 pg. 608 to

0 900 g, TO0 e 1000 pe, 700t 1250 pg, 700t 1500
00 g, 700 10 2250 pg, 700 1o 2500 pg, 700 10 2750 up,

{00 to 1000 ug, $00 1o 1250 pg. 800 s 1500 ug, 800

1, §00

1300 pg, 000 10

800 t0.2500 g, 800 to 2750 g, §00 s
{0 1250 png. 900 to 1500 pyg, 900 to 1730 uy, Y0 e

Lo 2300 pg, D00 to 2750 pg, 90010 3008 pp, 1000 1o

D0 to- 1750 g, 1000 102000 pg, 1000 1 2250 py, 1000
1000 10 3000 pg, 2 0 500 pg, 5010 500 pg, 3 to 100 pe.

S0 100 w50 pg, 100 pg, 150 g, 200 pg, 250 pg, 300 a, 350 pg, 400
GO0 pg, 630 pg, 700 ug, 73

b, 800 ag, 850 pg, 900 g,
(}{3 g, 1150 pg, 1200 1

o, 1650 pg, 1700 pg.

1250 pg, 1306 g, 1350 pg,
1730wy, 1800 np,

-1

¥
s
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o, 100 ng, 1950 py, 2
2330 g, 2400 ug, 2

800 yg, 2850 u«;‘?

2300 pg,
278 ag,
4000 pg, 9250 pg, 4500 ng, 47
herein apd fom L mg o 120

WIPETU . ¥4 aey YA waier R R
13 mg, 20 mg, 25 mg, 30 mg

€

PCT/US2007/062815

000 g, 2080 ug, 2100 pg, 2130 pg, 2200 pg, 228
450 g, 2500 ug, 2530 ug, 2600 ng, 2680 e, 2700 e,

\

Y00 g, 2950 pg, 3000 pa. 3350 pg, 3500 g, 3750

50 pg, 5000 ug of a ;sept%d& or agcmist described
mgfew 1 myg 28 myg, Smg, 7.5 me, Wmg, 125 me,
DAMD [&d & O

40 mg, ) mg, 60 myg, 70 mg, K0 mg, Y0 mg, 100 mg,

110 mg, 120 my) of Propanthitine bromide (Pro-Banthine®).

A dogage wait {e.g anvoval de
o 4 ug, o8 ue 1o 1)
1o 600 ug, 110 700y
i, 1016 S0 pgs 10110 100 pg
1010 600 pg, 1010 700 pg, i
100 10300 pg, 100 o 400 pg
g, 100 1o 100
L E.{){iii_ g, I ¥ to 2250
10 300 ug, 200 1o 400 pg, 20

200 30 900 e, 200 to 1000 i

g 100 10 VG0

.,,‘4
Ry

10 2000 pg, 200 fo 2250 K 200 to 2500 39, 20010 2

400 ng. 3G

({0 500 pg 300 1
300 0. 1250

00 pg; 400 to 700 g, 400 16

40010 1500 yg. 400 {0 1750

(-\q ; {:i) 8 ‘)

Sage unil) car'include, for example, from 1o 30 pg, |

g, 110 200 pe. 1o 300 gy, 1o 4060 1 o SO0 wg,
O g 1 1o 900 pg; 1o 1000 g, 10 1o 30 pg, 10 (040

1040 200 pg, 10t 300 gy, 10 10 400 pg, 1010 300 py,
e 800 pg, 10 o 900 pug, 10 0 1000 g, 1
100 1o 500 g, 100 to 600 g, 100 to 700 pg, 100 10 800
0 g, 100 10 1250 pg, 100 to 1500
sir, 100 Y0 2500 pg, 100 vo 2750 pg, 10010 3000

10300 ng. 200 10 600 pg, 200t 700 1e, 200 o 800 ug,

100 0 200 pg,
(g, 00 1750 pg,

g, 200

o, 200 to 1250 pe, 200 10 1500 pg, 200 10 1750 ng, 200
750 pa, 200-to 3000 ug, 30010
600 gz, 300 to 700 1ig, 300 to 800 g, 300 1o $00 ug.

1, 300 to 1500 pg, 30010 1730 pg, 300w 2000 pg, 300

1 2250 ug, 300 10 2504 pg, 30010 2750 pg, 300 to 3000 ug, 490 to 300 pg, 40010

$00 pg, 400 10 900 pg, 400 o 1000 g, 400 10 1230 g,

g, 400 10 2000 g, 400 to 2230 pg, 400 10 2300 g, 400

6 2730 g, 400 1o 3000 g, 300 to 600 g, 500 16 700 g, 500 to 80U pg, 300 {o 900

§g, 300 0 1000 pe, SO0 1o 1350 ng, 50010 1500 pg, 300 1o 1750 pg. 30010 2000 1,

300 1w 2350 e, S00 102500
@ 800 ug, 400 1o 900 pg, 640
TS0 ug, 605102000 pg, 60C

3000 pg, 700 10 800 pg, 700

g, 00 1o 1750 py, 700 10 200

b, 500 to 2750 pg, 500 1o 3000 ng, 600 1 700 ug, 600
to 1000 pg, 600 1o 1250 po. 800 to 1560 g, 600 w

{02250 g, 600 10 2500 ug, 60010 2750
o 900 g, 70010 1000 ug, 700 to 1250 pg, 70010 1300

pg, 700 10 2250 pg, 70040 2500 pe, 700 0 2750 ug,

P

{M {3\} IG

» 154+
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TOG 1o 3000 pp. 8000 Y00
730 ug, 500 0 2000 yg, 8
3000 pg, 900 to 1000 ug, 900

2000 pg, 900 1o 2256 pg, 9

TO00 o 1500 pg, 10

i d

} :4\§}L;‘i\

2500 g, 100010 2750 py,
S0 20 e 30 W0 pg, 30y
ag, 450 pg, 300 pg, 350 ug, 6

930 ug, 1000 pg, 1050 g, 11

P00 g, 1450 gg, 1500 yp. 1
B0 ug, 196G ug, 1950 ng,

2900 pg.

“X

300 pg, 2336 g,

e

ey
2 , ~.‘

2830 g, 2

47

e, 2800 ne,

4000 pg, S50 pg, 4500 g,
herein and from 100 ug 1050
g 700 pe 800 pe, 800 pg,
500 g, 2750 ug, 3000 g,

(K yiriia),

A dosage unit {e

{040 s, Lo 50 g, Fio 100
0600 ug, Lin 700 uy, Ted
ug, 1010 30 pg, 1010 100 pg

0 10 600 pe, 1010 700 pg, 1

(00 10 30U g, 10010400 yg

g, 100 10 900 1y, 100 0 1

')’)w(}

Fy-AW

100 o 2000 pe. 100 fo

10 300wy, 200 10 400 pp, 2N

0 1 B0 g, 20010 1000 ny,

1 2000 pg 200 © 2

1 5§

00 g, 300 10 300 pg, 300 @

8y

2000 pe. 2050 1wy

450 g, 2500 we, 2350

3500 pg.

256 pg, 200 10 2500 ng, 20040 278

PCT/US2007/062815

o, 800 50 1000 pg, 800 to 1250 pg, 800 1o 1300 ug, SO0

00 to 2230 ug, §00 1o 2500 ag, 80002730 pg, 800 1o
@ 1230 pg, 900 to 1300 pg, 900 1o 1750 pg, 900 0
0 2500 g, 900 t0 2750 g, 900 10 3000 g, 1000 0
00 10 1730 pg, 1000 to 2000 g, 1000 to 2250 g, 1006
1000 o 3000 pe, 2 to 500 g, 50 0 $90 g, 3 to 100

100 ue. 130 pe, 200 pg. 2

3
sﬁ,\

e,

o

S g, 300 pg, 350 up, 400
00 pg, 630 ng, 700 ug, 730 ¢
1200 pg, 1250 pg, 1300 pg, 1350 pg,

1700 wa,

ped]

1, 800 g, 850 pg, 500 ug,
00 ug, 1150 pg,
. 1600 pg. i(»\{‘v;f,

5 (} u ; + 5‘ {\2._.\5 L%{}{ }iga

WD

GO0 g, 2950 pg, 3000 pg, 3250 pg, 3500 ¢
SO g, 5000 pg of g peptide or agonist deseribed

0 pe (eg. 100 pg, 200 pg, 300 pg, 400 gg, SO0 ug, 600

1250 we, 1500 pg, 17

4000 g, 4500 pg, 000 pg) of Granisetron

000 pg. S0 pg, 2000 pg, 2250 pe,

1. gt ofal dasége unit) can include, For exanple, from 1o 30 g, 3

v«

g, 110 200 pg, 1to 300 pe, 3o 400 ug, 116 M
30 ug, 1o 200 ug, 110 1000 ug
1o 200 pg, 10 fo 300 gy, 10 to 400 wg, 10 10 300 Ha,

Upg, 1
16t0 ﬂi) g, {4040
Yo 800 pg, 1010 900 ng, 30 to 1000 pg, 100 10 200 pg,
100 to 300 g, 100 10 600 jig, 100 to 760 pg. 100 1o 800
O ng, 100 10 1350 pg, 100 @ 1500 pg 100 10 1730 pp.
1, 10010 2300 pg, 100 t0 2750 ug, 100to 3000 pg, 200
t0 500 pg, 200 to 600 pg, 200 10 FO0 pg, 200 4 800 pg,
30010 1250 ug, 200 to 1300 pg, 200 16 1750 pg, 200
2750 pi, 200 10 3000 ug, 306w
600 g, 300 1o 700 ng, 300 to 800 g, 300 v 900 g,
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3% o HO00 pg, 300 50 1250
o J250 g, 300 10 2500 pg, 3

SO0 pg, 400 to 700 g, 400 16

PCT/US2007/062815

g, 3040 1500 pg, 300 to 1730 g, 390 to 2000 pg, 300
00 to 2730 py, 300 1o 3000 pp, 400 w 300 pg, 400
SO0 g, 400 1o 900 g, 400 w0 1000 wi, 400 16 1250 1

400 0 1300 pg, 400 1o 1750 jig, 400 w0 2000 pe, 400 to 2250 ug, 40010 2500 pg, 400

10 2730 ng 400 {o 3000 pg,
2, 30010 1000 pg, 300 o 12
00102250 pg, 300 10,2300
o 800 ng, 800 to 800 ug, 600
VTR0 pg, SO0 102000 ug, 6K
000 ag 7000 §00 pg, 700
ug, 700 1o 1750 pg, 700 to 24
OOt 3000 g, 800 to 900 py,

300 to 600 pg, S60 © 700 g, 500 o ROG g, 00 to 900

-~

50 g SO0 to 1500 pg, SO0t 1750 ug, 50010 2000 pg.
1, S00 10 2750 wg, SO0 to 3000 pg, 600 fo 700 ug., 600
0. 1000 pg, 600 o 1250 pg, 600 to {300 pg, 600 o

0 2250 ug, 600 to 2500 pg, 60010 2750 pg, 60010

o 900 g, 700 o 1000 pg, 700 to 1230 g, 700 o 1500
00 pg, 700 t0 2250 pg, 700 1 2500 ug, 700 10 3730 ng,
800 to 1000 ng, 800 1o 1250 pg. 00 to 1508 yg, 80D

sa 1750 g, 00 1o 2000 pe, 800 1o 2250 pg, 800 to 2500 up, 800 10 2750 pg, 800 o

3000 g, 00 0 100D g, 900

2000 pg, B00 10 2250 pg. H

t 1250 g, 900 to 1500 pg, 50010 1750 g, W0 o
0 2500 1g, Q00 10 2750 pg, P00 to 3000 pg, 1IN0

PASD gy, 71{3{?{} to 1300 pg, 1000 to 1750 pg, 1006 to 2000 g, 1000 to 2230 pg, 1004

1o 2500 g, 1000 o 2TEG e,

31020 ug, S to 100 pg, 50 pg,

HE 450 g, 300 pg, 850 pg
950 pg, 1000 pa, 1050 pg, 13

FAO0 pg, 150 py, 1300 ug, 35
PR30 pg, 1900 ug, 188
I300 g, 2330 pg, 240U pg;

: !"

1000 10 3000 g, 2 1o 500 ug, 50 to 500 pg, 3 10 100 pg,
100 pig, 150 pg, 200 ng, 250 pg. 300 pg, 350 ug, 400

GO0 g, 630 wg, 700 wg, 750 pg, 800 pg, 850 pg. 900 ng,

00 g, 1150 ug, 1200 gy, 1230 pg, 1306 pg, 13506 ng,
30 g, 1600 pg, 1650 pg, 1700 pe, 1750 pg, 1800 pg,
2000 pg, 2050 pg, 2100 g, 2130 n

o~

2486 pg, 2 II5G 1g,

Hgy &
2450 g, 2300 pg, 2550 pg, 2600 pg, 2650 pg. 2700 ug,

70 pg, 2800 ng, 2850 pe, 2900wy 2930 ug, 3000 ug, 3230 pg, 3500 pyg, 3730 ug,

000 pg, 4230 p g, 4500 ;15;,4-'1’.730 pg, 5000 pg of a peptide ov agonist described

herein ind fem SG g to 3000

A ddosage unit (e an oral do

o 40 pe, LS8 ug, 1o 100

b (e S0 ug, 100 pg, 200 pg, 300 ge, S00 pg, SO0
800 ug, 1000 pg 1250 pg, 1500 pg, 1750 ug, 2000 ug,

. 3000 1) of Lotronex B (alosctron hydrochlonide).

sage wnit) can inchude, for esample, from o 30 g, 1
wg, 1o 200 ug, 110300 g, 1o 400 ng, § w3060 ug, 1

- 156~
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102000 up, 200 w

10 800 pg, 600 10900 g, 601

5 OO0 pg,
FRURTON

P 700 uge 0 8

JQ

g, 50 pg, 100 100 g

rr-

10 to 600 ug, 10 to 700 pg, 10

106 te 300 g, 100 10 400 pgl
jg, 100 (0 900 g, 10070 101
0010 2000 gg. 100 10 2250

to 308 ug, 200 w0400 pg, 20

00 to S08 pg, 200 to 1000 yi, 20010 1250 pp, 200 1}

-

2250 pg, 3
400 ug, 300 1o 500 ug, 300
306 to 1000 pg, 30010 1250

5’\Q jg, 3

o 228 300 th 2500 pg, 3
GO0 pg. 400 {0 700 pg. 400
400 10 1500 pg, 400 W0 1750

2750 ug, 400 10 3000 g, 8
g, 80010 1600 pg. 3

30010 2350 pg, 500 1o h:ﬁ{)tig

1750 pg £ ¢ S0t 2000 1g, 600
3000 g, 700t 8N

g, 700 10 1750 pp, 700 102

F00 10 3000 g, $00 1o P00 pl, 800 t0 1000 pg, 800 to 1250 u

to 1730 ng, B0t 2000 ug, 8
30040 pg, B0 FBO0 pg,
2000 g, 900 10 2250 py, O
1230 pg, 166 to 1300 pg, I
o 2300 pg, 1000 10 2730 pg.
S0 20 pe 8o 100 pe, 30 ug,

e

450 g 300 1, 350 pgs 6
330 g 1000 g, 1030 pe, 1

1400 ug, 1450 pg, 1500 ng, 1

00 e 135

PCT/US2007/062815

D0 jeg, 110900 ug, 1 to 1000 pg, 101030 pg, 1010 40

1610 200 pg, 10 to 300 pg, 10 to 400 pg, 10 1o 300 pg,
1o 800 pg, 10 to 900 pg, 1o 1000 pg, 100 16 200 ug,
100 to 500 pg, 100 lo 600 py, 10010 700 ug,
0 pg, 10010 1250 pg, 10010 1500 pg, 100 w0 17589 pg,
1g, 100 10 2500 pg, 100 10 2750 ng. 100 16 3000 pg, 200
10 500 pg, 20010 600 pg. 200 06 700 pg, 200 © 80O ug,
300 pg. 200 to 1730 ug, 300
00 10 2500 ug, 200w 2750 pg, 200 w0 3000 w, 300 to
600 pg, 30010 7

00 ug, 300 1o 800 ug, 300 1w 908 ug,

1, 300 10 1500 pg, 300 to 1750 ug, 300 to 2006 pg, 300

00 to 2750 pg, 300 10 3000 pp, 400 10 500 g 400 ©
SO0 e, 400 10 900 jg, 400 t0 1000 pg, 400 o 1
12, 400 10 2000 pg, 400 1o 2250 pg, 400 to 2500 py, 400
500 to 600 pg, SO0 o 700 ug, 500 to 800 pg, 300 fo 900

) g, SO0 to 1300 ug, 300 to 1750 pg, 30040 2000 pg,
g 500 10 2750 pg, SO0 to 3000 ‘g, 600 1o 700w, 500

to 1000 pg, 600 101250 pg, 600 i g, 600 o

to 2250 pe, 600 to 2500 pg, 60010 2750 pyg, S0
) g TOO o 900 g, 700 fo 1008 g, 700 16 1250 pg. 700 to 1500

00 g, 700 1o 2250 p, 700 10 2500 pg, 760 10 2750 g,
. BO0 10 1500 ug, 800
00 t0 2250 i 800 to 2500 g, 800 t0 2750 g, 800 f0
i 1250 g, 900 to 1500 pg, 90010 1730 gy, BUG

1o 2500 g, 90010 2750 wg 900 10 3000 pg. 10 0

00 to 1750 ug, 1000 to 2000 pg, 1000 (o 2250 g, 1000

R

1000 10 3000 g, 2 o 300 jg, 507t0 SO0 pg, 3 o 100 ug,
F } 2250 8

100 ug, 150 1 200 up, 250 pg, 300 ug g, 400
00 pg, 630 pg, 700 pg, 750 pg, 800 ug, 8 }; 2,800 ug,
00 ug: 1150 pg, 1200 gg, 1250 pgs 1300 pg, 1350 pg.
S50 g, 1600 g, 1650 g, 1700 pg, 1750 pg, 1800 ug,

- {§7-

{30 o KO0

250 g

1234
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FRSG pg, 1900 pp, 1950 pg, 2000 pg, 2050 pg, 2100 ug, 2150 pg, 2200 pg, 2280 ug,

e

2300 ne, 2350 ag, 2400 ng, ZH80 g 2300 pe, 2550 ng, 2600 pg, 2<§5(} pg, 2700w,
2750 pg, 2800 pg, 2850 g, 2900 pa, 2950 pg, 3000 pg. 3250 ug, 3500 pg, 3730 ug,

4000 pg, 4250 g, 4500 pg, 4750 pp, S000 pg of a peptide or agonist deseribed
& horeln and ftom 10myg to 600 me (.2 10 mg, 20 mg, 30 mg, 40 mg, 50wy, 60 mg,
70 mg, 80 mg 90 mg, 100 mg, 125 mg, 150 mg, 175 mg, 200 g, 380 mg, 300 mg,

350 my, M mg, 450 my, $0G mg, S50 mg, 600 mg) of Xifaxan® (rifuximing.

;

A dosage unit (o an oral dosage wmit) can-include, Tor example, from 1o 30 ug, 1

10 wabug ToS0pg 16 100 g, 11200 g 10300 we, 1o 800 pg, 110500 pg. 1
to 600 g, 1o TOO pg, 1o 860 pg, 110 200 pg, 110 1000 pg, | {10 30 pg, 10 40
reg, 1 1o SO g, 10 to 100 np/ 1010 200 pg, 10 10 300 wg, 10 10 400 pg, 10 © 300 pg,

10 to 800 g, 10 to 700 pg, 16 to 800 pg, 10 10900 pg, 10 to 1000 pg, 100 10 200 g,
160 fo 300 pg, 100 10400 pgd 100 0 500 pg, 100 © 606 pg, 100 10 700 g, 100 1o §80
15 pg, L to SO0 pa, 100 to 1000 pg, 100 10 1250 pg. 100 %0 1300 pg, 100 w0 1750 pg,
100 to 2000 g, 100 to 2250 jig, 100 to 2500 pg, 100 to 2750 pg, 100 1o 3000 g, 200
10,300 ug, 200 10 400 pg, 200 {6 300 pg, 200 to 600 pg, 200 1o 700 pg. 200 o 800 pg.
200 o 900 pg, 200 to 1000 pg, 20010 1250 pg, 200 to 1500 ng, 20010 1750 gg, 200
1o 2000 pg, 20010 2250 g, 200 10 2500 pg, 200 10 2750 pg, 200 to 3000 pg, 300 1o
g0 400 pg, 30040 300 pg, 300 10 600 e, 300 o 700 ug, 300 1o 800 pg, 300 o 900 g,
300 w 1006 ug, 300 to 1230 fg. 300 1o 1300 pg, 300 1750 pg, 308 10 2000 ue, 300
102250 pg, 30010 2300 pg, 300 10 2730 prg, 30010 3000 pg, 400 10 500 pg, 400 o
GO0 1z, 400 10 700 pg, 400 ¢ 800 pg, 400 1o 900 jeg, 400 to 1000 g, 400 10 1250 pg.
400 10 1800 pp. 400 10 17580 mu 400 to 2000 ug, 400 102250 pg, 400 6 2500 g, 400
26 lo 2750 g, 40 1o 3000 {g, < 00 to 600 pg, 500 to 700 He. SO0 o BO0 g, 300 1o 800
g, SO0 1o 1000 pg, 500 to 1250 pg, SO0 o 1300 pg, 500 to 1750 pg, 500 {0 2000 pyg,
SO0 0 2250 g, SO0 to 2500 g, 500 10 2750 pg, 500 103000 pg, 6{){} 10 OO py, 600
to 800 pg, 60010 900 pg. 600 10 1000 pg, 600 to 1250 ng, 60010 1500 ug, S00. 1
{750 g, 500 10.2000 ng, 600 th 2250 pg, 800t 2500 pg, 600 10 2750 g, 600 to
0 3000 gig;?{}{} i0 800 pg, 700 4y D0 g, 700 to 1000 wg, TO0 1o 1250 pg, 700 o 1500
g, 700 1o 1750 pg, 700 10 2000 pg, 700t 2250 ug, 700 1o 2500 pg. 700 10 2750 pa,
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FO0 40 3000 pg, 800 0 906 ug
to 1750 up, 860 10 2000 pg, 8
3000w, 900 10 1000 pg, $00

2000 pg, SO0 o 2250 pg, $00

Ty

L B00 1o 1000 ng, 8001w 1250

PCT/US2007/062815

g, 8O0 to 1500 pg, SO0
M0t 2250 g, K00 to 2300 pg, $00 16 2750 pg. 800 ©
t0 1250 yig, 900 10 1300 pg, 00 t0 1750 pg, H00 o

t0 2300 we, 900 10 2750 wg, 200 1o 3000 g, 1008 to

1350 pg. LO00 to 1500 ug, 1000 10 1750 pg, 1006 10 2000 pg, 1000 to 3250 pg, 1000

f 2500 g, 1000 to 2730 pg, 1000 0 3000 ug, 20 300 pg, 50 10 500 pg, 3 to 100 pg,

S g 26 ng, 3 %0 100 pg, S0 py

ug, 450 pg, 500 pg, 350 pg. 6

930 g, 1000 wa, 1050 pg, 11

1400 pg, 1450 pg. 1500 g 1550 g, 1600 pg. 165( pug

1080 pg, 130 ng, 200 ng, 350 ug, 30‘;;5; 350 ug, 400
2, 800 jeg, 850 pg, 900 ug,
30 jeg, 1150 g, 1200 pg, 1280 pg, 1300 ug, 1350 ug,

o, 1700 pa, 1750 g 1800 ug,

W pg, 630 pg. 700 g, 730 1

1850 pig, 1900 pg, 1950 ng, 2000 pg, 2050 pg, 2100 g, 2150 pg, 2200 pg, 2350 pg,

2300 pg, 2350 g, 2400 pg, 2950 pg. 2300 pg, 3850 pg,

2750 e, 2800 g

4000 pe, 4350 pg, 4500 ug, 4

hersin and from 10 mg to 600

2850 pg, 2900 pe, 2930 pe. 3000 pg, 32

2000 pg; 2630 pg, 2700 pg.
T30 pg,
oribed

3 g, 3500 g, 3
3750 pe, 5000 pg of & polvpeptide or agoutst des

me (c.g 10 mg, 20 m, 30 mg, 40 mg, 50 mg, 6lmg

T4 my, 80 mg, B0 mg, 100 mg, 120 mg, 140 my, 160 mg, 180 mg, 200 mg, 220 mg,

240 myg, 200 my, 280mg, 3K

L&

fursseanide (Lasix)

A dosage it (8.8 8n oral,

exaruple, fo o 30w, TR

ug, 1o 400 ug; 1o 300 gy

o 600 g, 110 700 pg, 110 800 pg. 1

mg, 320 mg, 340 my, 6D mg, 3 &0 mig, 400 mg, 420

g, 480 me, 460wy, 480 mg, 500 my, 520 mg, 540 mig, 560 mg; 580 mg, 600 mg) of

ravenous of intramuscular dosage unit) can dnchude, for
y 40 g 1 e 50 pg. Lo 100 pg, 100 200 pg, 110 300

0900 pe, 10

100 ug, 1010 30 ug. Wie 4 b g, 1010 50 pg, 10 to 100 pg, 1010 206 gg, H o 304

Fogs

g 10 0 400 pg, & 10500 pg, 1010 605}1{1‘,‘ 10 10 700 pg, 10 10800 up, 10

ug, 10 10 1000 ng, 100w 200
SO0 pg, 100 to TH0 pg. 100 1o
10t 1500 ag, 100 1750 ;
{3 2750 ug, 100w 3000 ng, Z‘
1g, 200 10,700 pg, 200 10 8

-

to 1500 e, 20010 1750 ug

{0 900
p 10010 306 fg, 100 1o 400 pg. 100 0 500 g, 06t
{00 g, 100 10 900 pg, 100 to 1000 pg, 100 0 1250 pg,
1o, 100 to 2000 R 100 10 2250 pg, 100 102500 pg, 100
300 10 300 pg, 200 1o 400 pg, 200 1o 300 1y, 200 to 660
pg, 20010 900 pg, 200 to 1000 pg, 200 © 1256 g, 206

200 to 2000 pg, 200 102250 wg, 200 10 20 pg, 200 10

b\w

159
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2750 rg, 200 1o 3000 pg, 30010 400 pg, 300 10 500 pg, 300 to 600 pg, 300106 700 pg,
300 1o 800 g, 300 10 900 pe 308 1o 1000 pe, 300 0 1230 1, 300 10 1300 pg, 30 o
750 g, 300 w 2000 pg, 30010 2230 ug, 30010 2 300 pgz, 300 10 2730 pg, W00 w

3000 g, 400 to 500 ug, 400 © 600 ug, 400 to T0G pg, 40040 & 00 kg, 400t 800 ug,

5 400 o 1909 pg, 400w 1230 dg, 400 10 1500 pg, 400 o 1750 ug, 400 10 2000 ug, 400
10 2250 pg, 400 10 2300 pe, 400 © 2750 pg, 40010 3000 pg, 30010 600 pg, 500 o

TOU ug. 300 1o SO0 pg. 50010900 pg, 500 to 1000 ug, 300 to 1230 gy, 300 16 1300
g, SO0 to 1750 pg, SO0 to 2000 pe, S00 fo 2250 pg, 500 to 25004y, 508 10 2730 ug,
300 10 3000 g, 600 1o 700 ug, 60010 800 pig, 60010 900 wy, 600 1o 1000 g, 500 to-
1w 1250 ug, GO o 1500 pg, 6000 Y730 pg, 600 10 2000 pg, 600 o 2230 xg, 580 o
2506 g, H00 0 2750 ug, 6000 3000 pg. 700 1o 840 ug, 700 to 900 up, 700 1o 1000
g, 700 1o 1250 pg, 700 o 1500 pe, 700 to 17301, 700 1o 2000 pg, 700 10 7259 ug,
00 1o 2500 up, 700 {2750 g, 700 to 3000 pg, 800 10 900 pg, 00 to 1000 pg, 80U

1o 1250 g, B00 o 1500 pg, K00 to 1750 pg, 8§00 1o 2000 HE $00 10 2230 gy, SO0 o

o

J"

45 2300 pg, 800 o 2750wy, 80010 3000 wp, P00 1000 pg, 900 1o 1250 pg, 900 1o
LS00 g, 90010 Y730 pa, 9000 2000 pg, 900 10 2250 g, $00 o 2500 ¢ g 200 1o
2750 pg, 900 1o 3000 g, 10GD to 1250 pg. 1000 to 1300 pg, 100010 1780 HEEN FO00 1

2000 ug, 100010 2250 pg, 1000 to 2300 pg, 100010 2750 pg. 1000 to 3000 Wi 210

SO0 pg, 5040 500 ug, 3 to 100 g, 5 to 20 ug, 310 100 jig, 30 po, 100 pg, 150 g, 200
20 pg, 250 pg 300 g, 350 ng, 400 pg. 450 pp, 500 pa, 350 ug 600 pg, 650 ng 700 pg,

750 g, SO0 1, 830 ug, Y00 fg, 950 g, 1000 pg, 1050 pg, 1100 ng, 1150 e, 1200

g, 250 g, 1300 pe, 1350 W, 1400 pg, 1450 pg, 1500 pg, 15530 zuz,.iéﬁ{;‘* g, 1636
g 1700 g, 1750 ug, 1800 pg, 1850 pg. 1900 pg, 1950 pg, 2000 pg, 2050 ¢ pg, 2100
G 2150 g, 2200 pe, 2250 [, 2300 pg, 2350 pg, 2400 ug, 2450 pg, 2300 g, 2530

26 g 2600 g, 26350 pg. 2700 g 2, 2750 e, 2800 pg, 2850 g, 2900 pg, 2950 pg, 000

e, 3250 g, 3300 pg, 3750 u; 4000 pg, 4250 pg. 4500 pg, 4750 pg, 5000 pg ofa

nolypeptide or agonist described hereiniand from 0.2 mg 1o 10 mg (o8 Q2 mg, 04
g, 0.8 mg, 078 mg 1 g, ES5mg, 2mg, 28mg, 3 mg, 35 mg 4 mg, £5mg, Smyg,
35 mg S 65mg, Tmg, 7.5mg, 8 my, 8.5 mg, 9mg, 9.5 mg, 10 my)of

e L&)

30 bumetanides {Bemexdd).

- 160 -
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deperd on the devired dosage
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precise amount of cach of the two or more active ingredients in a dosage umit will

of each component, Thus, it can be oselid to entp a

dosage undt that will, when administered ageor ding to a particular dos: age schedule

{e.g., a dosage schedule specis

fir aﬁn'}im‘a}‘iz"atigm}, deliver thie

administered i the patisnt way beiog treated with only a

ofteumstances, it might bedes

of pne or giore compongnts 8

patient wias being freated ondy

1o oreate o dosage unit that wi
greater than that which would
with a single component.

ingredients ncluding but not

Th

ying a certain number of voits and § pacticalar timing
same dosage of each componat as would be

single component. i other
frable to create 8 dosage unil that will deliver a dosage
at i3 Jess than that which would be administered i the
with g single component, Finally, it might be desirabise
il deliver a dosage of one or more components thal is
be administered if the patient was being treated anly
s pharmaceutical compaosition caty include additions]

imited o the exeipients described herain, i certain

srhodinents, one or more therapeutic agents bl the dosage unit may existinan

extensded or control release U

exist o exiended refease formjulation. Por example, 8 peplide or agonist de

hergin miay exist in a controll
the same dosagesunit with an

AT

veleaseor wxiended

desivable fo provide for the amediat

hevetn, and the controlled rele

I deckain smbodimants the d
smbodinents the dosisge onil
smbodiments, the dosage unit
LOTSRMPHG
day, without food at anytime

hreatciast), st bedtie after o

e adnunistered onve 2 day, %

a day, six Gmes aday,

release formulation,

1y, twenty Taimies

rmulation and additional therapentic agents nay not

foseribed
od release formudation or exstended reloase formulation in
ther agent that may or may not be in cither a coitroled
Thus, in cortain embodiments, it may be

& release of oni or more of the agents deseribad

ase of one or morg other agents.

ssage unit and daily dose are equivalent. Tn certain
and the daily dose are not equivalent. In variows
is-administered twenty mirstes prior to food

after fvod consumption, with food at anytime of the

i
T

of the day, with food aller an overnight fust (o.g. with

ow fatsnack. Dwvarions embodiments, the dosage unit

dee o day, three times a ddy; foor times  day, Trve times

~ {61
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Whes two or more active ingredionts are combined in single dosage torm, chemival
inferactions between the active ingredients may cccur,  For example, acidic and bisic
aetive ingredicnts can react with each other and acidic setive ingredients can facilitate
the degradation of acid labile substances. Thus, in ertain dosage forms, ueidic and
5 hasie substances can be physivally separated as two distinel o isolated leyers in a
compressed tablet; or i the opre and'shell of a press-coated fablel. Additional agents
that are compatible with acidic aswell as basic substances, bave the flexibility of
being placed i either layer. In certain multiple layer compositions at least ong agtive
ingredient can be entexic-coated, In certain embodiments thereof at least one active
10 ingrediont can be presented i o controlted velease form. In certain embodiments
where a combination of threcior niore active substances are used, they can be
presented as physically isotated segments of & compressed mnutlilayer tablet, which

can be aptionally Gl couted!

15 The therapentic combinations described herein can be forndated as o tabletor
capside comnprising 4 plorality of boads, granules, or pellets, All avtive ingredients
Tucluding the vitamins of the fombination are formulated inte granudes or beads or
pellets that are father couted hwith a protective cont, an enterie coat, ov.a film coat to

1

avoid the possible chemical interactions. Granulation and coating of granules or beads
20 is doue nsing technigues wellknown to a person skilled in the art. At least one active
irigredient can present in # cohtrolled release form. Finally those costed granules-or

.-

heads are filled talo hard gelatin capsules or oc.um.pmsscd fo form tablets

The i'?:wrfapemic combinstions deseribed hereincan be formdated as s capsale

25 comprising microtsblets or minftablets of all active ingredionts. Microlablets of the
{mdividual agents can be prep sred uswf well kiown phasmsceutical procedures of
ablet making like direct compression, dry granufation or wet granulation. Individoal
microtablets can be filled fntd hard gelatin capsules, A final dosage form may
comprise png of picre microtablets of each individual component. The mierotgbleis

3 may be e coated or enteric coated,

162~
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The therapeutic combinations deseribed herein 2an be formulaled asa capsulys:

COMPEISINE (0 OF More mic
granules or beads. In order {0

ingredients of a saxd combing

tubilets and powder, or one or more microtablelsand
avoid interactions between deugs, somactive

jon can betormulated as microtablets and the others

filled into capsules as & powder, granules, or beads, The microtablets may be film

conted or enteric coated, At Heast one active ingredient can be presepted in controlled

velense form,

wyed o4 <
i
4

Phe fherapeatic combinations described burein can be formulated wheran the setive

ingredients ave dstributed in ﬂm frmer and outer phase of tablets, In an aitempl to

divide chemically incomg dtlbi components of proposed combination; few interacting

componeats are converted in

precedures i prior art. The p

pranules or beads using well known pharmaceutical

epared granules o beads (inner phase) ave then mixed

with owler phast comprising the fetiaining active moruhmts and af least one

pharmacenticnlly acceptable

vhase is dompressed o tabl

wxeiptent. The mixture thus comprising funer and outer

ots or olded into tablets. The grancles o beads can be

controlled reloase or inunediate release beads oy granules, and can farther be coated

asien an exterde polymer in AR AQUEOUS OF nopsaquents system, wsing methods aod

materialy thatare known in ¢ 'e

art.

The therapeutio pombinationy deseribed herein can be formulated as single dosage

unit comprising suitable butfeing sgent. All powdered ingredients of sajd

sombination gre nixed and a

added tothe blend to mainimiz

“The agents deseribod hevein,
vharmaceutically acgaptable

materialy that do notpradace

saitable quantity of one or more bulforing agents i

@ possible interactions..

done or in combination, can he combined with aty
arrier or medivgn, Thus, they can be combined with

arr adverse, allergie or otherwise unwanted regetion

when administered 1o a patiest. The carriers or mediums tsed can inclode sobvents,

dispersants, coatings, a absorption promoting agents, controlied release agents, and one

or more inert exoipients (whi

ch include stavelies, polyols, grasnlating agents,

~ 13-
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svicrocrystaliine ceflaloge, diluents, lubricants, binders, disintegrating agents, and the

e

), ete. I desired, tablet dusages of the disclosed compositions may be conted by

standard agueots or nonagregus techniques.

Analgesis Agents In combith

The peplides and a
an analgesic agenl, o anw
pephides and sompounds can

(simultancost

attached to an agent desoribed herein to ereate therapeutic conjugates.

wsefud anaigostc agonts aver &
exampie

(operamide, fedotozine, and

sorepinephsine-serotonis rouptake inhibifers (NSRI, -

receptor agonists, and sialonp

desiribed in the lteratwe.
Among the usefd analgesic

compristng the amine acid se
{S‘E’iQ' NG

RGPOHNPR (SEQ 1D MNO;

1

related p:cpiidﬁs bind to neprily

¥

sibstange P and Met-enkephs

neprilysin are usefol analgest

the disclosure inva co-therapy

\:{év'aien{'Ev()mi Sialophin and refated peptides are des
00 AL and WO 020581435 A2,

118, 2003007

HNPR (SEQID NQ:

TRy

ponists degeribed herein can he used in combination therapy with

alpesic

compound oran analgesic poptide. These

v sdministered with the peptides of the disclosure

v or sequentially). They can also be aptionally covalently tinked or

Anong the

B channel blockers, SHT receptor antagonists {for

SHT3, SHTY and ‘HI 1 receplor antagonists), opioid feceptar agonists

imt&nyi)_, NK1 reeeptor antagonists, CCK recepior

(e.g, loxiglumide), NR1 roceptor mutagonists, NK3 receptor antagonists,

anitold and canwbanoid

nin. Analgesics agents in the varions classes are

peptides are sialorphin-related peptides, including those
juence QHNPR (SEQ IDNG: ), inchuding: VOHNPR

Y VROHNPR (SEQ 1D NO: ) VRGQHNER (SEQ 1D NO: ),

% VRGPROMNER (SRQIDNO 3
) and ROHNPR (SEQ ID NO: ). ¢ “hmpiun—
sin and inhibit .mpmis‘m3«131‘,(}1&&} breakdown of
fin Thus, compounds or peptides that are inlibitors of

or tinked to the peptides of the distlosure, e.g, by .

sribed in UK.

<164
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o agents which can be sdministered with the peptides of

Patent 6,589,750,
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Oploid recepior antagonists 4

Wl agonists can be administered with the peptides of the

disclosrs v co-therapy or lnked to the agentof the disclosure, e.g., by & covalent

bond, For example, opiold receptor antagonists such as nalgsone, naltresons, methyl

nalozone, nalmefene, cvpridisie, beta funaltrexaming, naloxonazine, nalirindoie, snd

nor-hinglorphiniie aré thoug
{0 formulate opiotd antagonis
{ornulation such that inftialr
intestineandior ascending co
A2, Erkepbalin pentupepid

agonist of Sro my and delta o

infestinal motility (fur J Fh

comjunction with the peptides

+ht fo be usefol in the tregtment of IBS, [t can be usefuld
ts of this ype is a delayed and sustained vélouse

slease of the antagonist (s in the mid to dsfal small

o Such antagonists are desaribed in WO (1732180
(HOER2S: Tyr-D-Lys-Gly-Phe-L-homosenne) i an
inid receptors and 18 thoaght to be uselul for wereasing
aon. 219:4485, 1992), and this peptide can be usad 1n

of the diselosure, Also useful 8 tinebutine which ig

thonght to bind to muddeltakappa opioid receptors and activate release of motilin and

vyt wen b it
sodulate the wlease of gasin

and compnsls deseribed in

i1, vasogetive intestinal poptide, gastrin and glucagons.

I
hatd

Happa opinid receptor agonists such as fedotozine, asimadoline, and ketoeyclazoa

WOO3/D9705T and WONS007E26 can beused with or

Hoked 14 the polypeptides deserbed herein. In addition, mu opioid receptor dgonists

such sa morphing, diphenylogylate, frakefamide (H-Tyr-DrAla-Phe(F)-Phe-NH2; W

GLAIU848 ALY and Joperamide can be used.

Tyr-Arg (kyotorphin) is a dipeptide that acls by stimulating the release of met-

enfephaling to clicit an analgpsic effect (L Biol Chom 202:8165, 1987), K votorphin

cart be used with or Hnked o the peptides of the disclosure.

Chromepranin-derived peptid

Peptides 119:199) can be use

CUK reciptor #ponists such @

analgesic agents that can be y

¢ {CgA 47-66; see, e.g, Ghia et al. 2008 Regulatory

1 with or linked to the peptides of the disclosure,

s vaerylein from amphibians and other speeies are usefal

sed with or Hinked to the peptides of the diseiosure.

- 165 -
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a farge class of analgesic peptides that act atvoltags
Lty P A K . Lo

septots of micotingc receptors, These peptides van be

] with ot Heked t the peptides of the disclosure,

Peptide anglogs of thymdin
ansd can be tged with or linke

K A{DCK R or COKS) recep
dexloxipluniide {the Retsomar

activity and van be used with

Other weelid analgesic agents

mosgpride, metocloprannde, 2

derivatives such a3 BIMLY 1 4
P 507672 B

o BPAR

BP SO7672AY,

Calchun ohannel blockers sug

5:364,842, US

axam pl;. i ;?625262}31, Us:

US 5,994.308, US 6,087,001,
R35136 AT, BP 835126 B1, L

S7/G1351 AL, can be used wi

Varicus antagonists of the NK

Ciiardinet et al, 2003 Dhugs 0

the disclysure

NK I receptor antdgonists sug
exlopifant {Plizer, Ino. ), R07
Syaithekibio), CR-122,721 (Pfi
{TabodadAbbot), SR-14033, 8

{FR Application

2RIO4SY) can have anadgesic petivity
- B 3

1o the peptides of the disclosure.

or antagonists, inclading loxighwide and
rof Joxiglumide) (WO 88/05774) can have analgesic

or Huked fo the peptides of the disclosare,

include S-HT4 agomsts such o8 tsgaserod (Zelvorm®),
acepride, cizapride, renzapride;, henshmidarolons

nd BIMU R, and lirexapride, Such sponists are dascribed
5343241, BV 505322 AL, EP 3053322 B, US 5510
1, and US 5,273,983,

33,

h ag zivonatide a
5,387,454, 1S 5,824,645, 18 5,850,186,
U8 6,136,786, WO 93/13128 Al EP 1336400 41, EP
S8 ""%.864, I8 5,801,849, UK 6,054,428, WO

ith or Hnked to the peptides of the disclosure.

nd refated compounds desceibed i, for

-1, NK-2, and NK-3 vecoptors (for o veview see

7587 can b can be used with of Hoked to the pepiides of

h ast aprepitant (Merek & U Tne } Vcribpitam

3 (Hoffmarm-La Roche Ld), SR-48968 {Sancihi

zer, ne.), GWET9769 (Glaxo Smith E{li.tm},\ TAK-637
id related compounds deseribed in, for example, £P

~ 166~
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87373 AL, I}S‘Z{)D}\'}GC{&Q?;? A1, US 20030100417 AT WO 01752844 Al canbe

i

used with or Hnked to the peptides of the disclosurs.

NK-2 receptor anfagomsts sulh as nepadutant (Menarini Ricerche SpA}, savedutant

5 {(Sanefi-Synthelabo), OWS97599 (Glaxe Smith Kline), SR-144190 (Sanod

Synihelaba) and UK-200705 {Pfizer Inc) oan be used with or linked o the peptides of

ihe disclostre.

NES recgptor antagonists such-gs osanetant (SR-142801; Sanofi-Synthelabay, SSR-
10 241586, tadnetant and velated compounds described in, for example, WQ 024094187

A2, BP 876347 AL, WO (}W’l(}bi) AL, US 6,277,862, WO 98/1 1090, WO 95728418,

WO OT1007, and Boden of ;ti. (F Med Chem, 39166475, 1056) can be used with or

Hinked to the peptides of the discloswre.
15 Norepinephiine-serotonin rmpta}w inhibitors (NSRI) such as wilnactpran angd related
compounds described in WO 03077807 A1 can'be used with or linked © the peptides

of the disclosure.

Vanilloid receptos antagouists sueh as arvanil and refuted compouds deseribed in WO

20 0164212 A can be used with or linked to the peplides of the disclosure.

The suatgesic peptides and compounds can be administered with the peplides and

agniisty of the disclosure (simultaneonsly or sequentially), The analgesic agents can
also be sovalently linked to tln peptides and ggowists of the disclosure to oreale

25 thivapeutic conpfugates, Whete the analgesic is a peptide and 18 covalemtly tinked to
an-apent deseribed herein theresulting peptide may also Include at Jeast one trypsin
cleavage site. When prosent within the peptide, the analgesic peptide may be
nreceded by (iFit s at the carboxy terminng) or fullowed by (if it Is at the mniro

torrimus) 4 trypsin cleavage sitethat altovs release of the analgeste peptide,

- 167 -
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todt peptides, asolgesic peptides includer AspPhe,

sndomorphin. {, endomorphin-2, nocistatin, dalargin, upron, ziconotide, and

substanos B

Dinbetes, Obesity and other Qii;s;1riiet‘s

Pharmaseutical mmgx,\mnm?

/

the production of cAMP (e.g

comymising ot leasttwo oft 1).an agent that stmulates

vy ghisagon-like peptide 1 {GLP-11) 2) an agent that

inhibits the degradation of » dyelis nucleotide (e.g., & phosphodiesterase inhibitor);

g 3} & peptide or agomst ¢ff

Such uon*xpcs;itisznas may alse

cornection with panereatic di

the disclosure useful for freating disbetes and obesity,

be usefol for treating sceondary hyperglyeentas in

SOASES ({:-hm‘nic pancreatitls, pancreaseetomy,

hemochromaiosis) or \,m,mnm, discases (aeramegaly, Coshing'ssyndrome,

pheochromacytoma or hyper
{benzoth dadiarine saluretics,
toleranes, hyperglys
andfor hypotensions.

The phosphodiesterase inhibi

{e.g.,

\ Ry

 Orovp $H or Growp IV)

-hymns;s}, drug-induced hyperghyoemias

fuzoxide or glucecorticoids), patiwdogic glucose

veemias, dyshipoproteinerbiag, adiposity, hyperlipoprotemmemids

tor ean bizapecific for a particylar phasphodiesterase

or § non-specific phosphodiesterase inbibitor, such as

papavering, theophylline, enprofyliines andior IBMX. Specilic phosphodiesterase

inhibifors which inhibit groug

phosphodiesternses), cluding.

11 phosphodiesterases (¢GMP-inhibiied
2 indolidane (LY 195115}, cilostamide {OFC 30893,

v

lixazinone (RS 8283 56, \’»‘w% imazodane (CI9 1), SKF 94120, qua#wmm I

133,110, cllostazole, bemor ;ﬁ:’?(idng- (RWT 22867}, siguazodane (SK&F 94-836),

adibendans (BM 14,47R), mi
pimobendarie (LID-C3 11 55
115}, U0-0G 212, motapizos
adidition, phosphodivsterase
{oAMP-gpeciiic phosphodiest
imidizolidinone (RO 20-172
103107, and RP73401 can

vinone (WIN 47203), enoximone (MIDL 17043},
MCT-154, saterinone (BDF 3634), sulmazole (ARL

g, piroximone; and ICT 118233 can be welid, In

inhibitors which inbibit groap IV phosphodiesterages

terases), such as rolipram ZK 62711 pyrrolidone),
24, etazolate (S0Q-65442), denbufviling (BRL 30892

e tged.

o 1BE -
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Oriher Apenis for Use in € Ombﬂhu 4py

Also within the disclosure are

agomsts of the disclosure m&

agent crn be gdministered o ;mat any condition for which itis

comditions that are not congide

second therapeutic agent,

pharmacentical compositions comprising a peptide or
& sezond therapeutic agent. The second t‘acmpen tie
s useful; moluding

red to be the primary indication {or treatmoent with the

Thg second therapeutic agent can be administersd

simultanonosly ar seqz.;em.i:ﬂliy. The second therapeutic agent can be covalently

linked o the
When the second therapeutic
desoribed hevein may be used |
tharapeutic ;}t&;}i‘i&&
Fxamples of addittona] theray

jnclude;

agents to tfeat constipation {e.g

acid, ixabipzm‘.wm:r {Tormerty

Bethesda, M

Beualactin® &
Polycartophil, an vsmotie le

!

{e.g bisacody

castor oil, docusates), i eni

and docusates), Miratas (B
{Forest Laborutonies, also know
Laboratovius SpAl), saline
{Rottapharm {Rotta Research
avid reducing agents such as

evameprazole (Nexiun®), la

s

rabeprarole {Aciphex®)) and

recepior blockers including o

3 a taxative (og
“atciuin Poly x,mbn phil)). fiber (e.g

1 anilragquinones {e.g. oascara, seona, and swrfactant lax:

 peptides and awm».t% of the disclosare to crente a thevapeutic conjugate,

agent is another peptide, a linker including those

betweon the peptide of the disclosore and the gecond

Gutic apents to eat gastrotntestinal and other disorders

., & chiloride channel activator such as the bivlic faty
knoven ag SPI-0211; Sucampo Pharmaceaticals. Ing,

a bulk-forming laxative {e.g. nonstasch

let {(poivearbophil calciom), Plantago Qvatg®,
FIBERCON® {(Calciom

xative, a stimudant laxative (such os diphenyimethanes
tves (&g
Hientubricating agent (Such as mineral oil, glycering,
introe Laboratories, Braintree MA}, dexloxighumide
1as CR 2017 Rotlapharn {(Rotta Researth

ETAYSY

waalives, enomas, suppositories, and CR 3700

Laboratorize SpA);
sroton pump inhibitors (e.g., omeprizole {Prilosec®),
1soprazale (Prevacid®), pantoprazele (Protonis®) and
Histamine H2-receptor antagonist {also known as H2

mutidine, ranthidine, famotiding and mzatidine);
- 169 -

1246




¥

WO 2007/101158

PCT/US2007/062815

peokinetic agents including itbpride, octreotide, hethanechol, mefot opmrmdy

(Reglail), domperidone (Matiium), eryihromyein (and derivatives thereof) or

oisapride (propulsid®@);

Prokinett

described i U8 7,082

deacribed heredny

cin polypeptides hm‘“xoifsgss variants and chimeras thersof including those

674 whitl can be ysed with or Jinked to the polypeptides

pro-totilily ngeats such as flie vasostatin-derived peplide, chromogranin & (4-160)

{see, ey, Gliactal, 2004 R
811 or mutencinal fomarate)

{US2005018501 7Y,

*Quiaton Peptides 121:31) or motilin agonists {e.g, GM-

or noeivepiin/Orphunin FQ receptor modehitors

other peptides wihich can bind to and/or activate GC-C incloding those deseribed in

{IS20050287067,

complete or partial SHT (e.p

SHLSHTE, SHT3, SHTA) receptor agonists o

mgagonists Gucluding SHT1A antagonists {ig. AGIO0T (AGT therapeutics), SHT2B

anfagonists (e, PONT061 and PGN1164 (Pharmagene Laboratories Liniled), and

AECT récepior agonists {sueh

metocloprgsmide, zacopride, ¢

ax BIMLE
ERI3AI42-AT, WO 037053

SUTGTI AL BP 807672

N

i and BIMU R, and lirexapride). Su
$32A1, BP 505322
B, US 5,273,983, and US 6,931,867y SHY 3 receptor

a8 tegaserod (ZELNORM®), prucalopride, mosapride,
cisapride, renzapride, benzinidazoions dertvative ¢ sl
¢h gpmst«;» modulatos are described fn

1, BP 508322 BY, US 5,510,353, Bp

agowists such as MEC-733; and SHTY recepior antagonists such as DPP-225 (MCE

235, Dynogen Phar nmrcuﬁami ¢, Ine), cilansetron {(Cabnaetin®), alodetron

(Lotrenex®), Ondansetriin ¢ i‘ 21 (Zofran®), Dolasetron { ANZENMETE®), palonosetion

(AToxi®), Uranisetron (Kyti

), YMO60ramosetion; Astellas Pharma Ine,
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ranosetto may be given as i daily dose of 00002 1o 0.02 mg s deseribed i
EPOLSRETOT) and ATET000 {Asyx Therapeutivs, Santa Clara CA);

TOUSCRINH TRESPLOT ARONISTS]
soti-inflammatory aganty;

antispasniodies including but not fimited o anticholinergic drags (ke dieycloming
{e.g Colinex®, Fom‘.nuit:.x@i Lomine®, Protylol®, Viscerol®, Spasmoban®,

)

10 Benlyl®, Bentylal®), hyose amnp(c g 183-Stat®, Nulev®, Levain®, Levhid®y

Loasines Timeeaps®, ‘f.,e\:s.in}";‘i‘.{.ﬁi? Anaspax®, A-Spas /LR, Cystospra®,
Cystospus-ME, Donnamar® Colidrops Liguid Pediatric®, Gastrosed®, Hyeo

Flixir®, Hyosahid, Hyospaz®, Hyosyne®, Losamine®, Medispro®, Neosol®,

Spaceld, Spasdelld, Symax®, Sywax SLEY, Donnatal (e.g. Dounatal Exlentbs®),

clidimum {e.g. Quarzan, in wmbman(m with Librinn = Libe wx), methanthaline {o.4 &

551

- Banthine), Moponsolate {e.z,l rantih), bomatropine (e bycodan, Homapin,

Propantheline bromide (.8 I?zin-}l%_amhin o), Glycopyrrolate (.o Robinuldd, Robinud

Fortell, seopolamine (oo Transderm-Seop®, Transdenn- V@), kyasined-
butvibromide {a.g. 8usa.@1mn'¥*3) Pirenxeping {e.g. Gastrozepin®) Propantheline
20 Bromide (&g Proparghel® dxwdm eriie (e.g. Merbentvi®) |, glyeopyrronium

bromide (e.g. Givcepwr{s}me@) . hvoseine hydrobrontide | hyosoine methobromide

methanthetinium, and mtmmpmﬁ} peppermint oil; and direct stooth muscle
velaxants like cimetropium momsdt. mebeverine (DUSPATALD, DUSPATALING,
COLOFAC MR®, COLOT -*&E S8, otilomum bromide (velitlondum), pinaverium {e.g

0 Divstel® tpinaverium b;mm«&c: Selvay $.A.)), Spasfon® (hydrated phlotoghacinod
and trimethyiphloregl ucuml}*md trimebuting (including irimebutine maleats

{Modulonddy,

antideprossants, Jocluding bm not limiled to those hsted im‘un, as wall as trigyoho

a0 antidepressants fike amitriphdine (Elavil®y, desipramine (Norpransin®), imsipramine
X

<171
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{Tofran®s, gmoxapine (Ase ncm“M noriviptvline, the selective serofonin reoplabe
inhibitors (3SR ke dlﬁ\mm(f’axﬂw) flaoxetine (Prozac®), sertraline
{Zoloft®), and ciiralopram (C d?\a\*‘*)\ and oihers fike doxepin (Sinequan®) and

trrzodene {Degyrel®Y;

5 :

confrally-aeting analgesic 'f.%ms such as aploid receptor agoenists, opicid receplor
wilpponists 0.8, o !{rpmazxp},;
ageuts Ror the reatmwent of li,né}m;maix:)ry howel disomse;

10 :
agonts for the treatment of ﬂ‘friiﬁm s disease and/or wleerative enlitis (2., alegued
{Enzo Blochem, Inc.; Fanmin gs&k NY), the auti-inflammatory peptide RDPSR
(Genzyme, Inc.; Cambridge, E:\-‘iA)F and TRAFICET-EN™ {ChemoCentryx, e San
Carlos, CAY:

18
agents that freat gastrodn es’ziz"éal or visceral pais;
agents that increage cOMP Jevels (as desaribed in US20040121094) like adrenergic
raceptor antagoniss dogsmmnf: receptor agonists and PRE {phosphodiesterase)

iy

fchibitosy inchuding bot not hm;ted tor those disclosed herein;

surpatives thas draw fnids t \ﬁm 1}‘38«\“{1@{&, . VISICOLE, o combination of sodiam

phosphiale monobagic m@nobvd rate and sodium phosphate dibusic snliydrate);

% Cor mmmpm Releusing ¥ :ui \r {( RF)receplor antagonisis (nelnding NBL-34041
{Newrooring Biosclenges,. ‘\mhwm CAJ, CRHD-4T, astressin, RIZIVIE (Taissen
Fhanmaceutica), { TP154,526,. ,\Im 27014, Antalarmin, DMPG96 (Bristol-Myers
Sguibb) UP-318,311 (Phizer, In'c,}. SBT23620 (GSK), GWRT6008 (Nearoorine/Glaxg
Smith KHne), ONO-233 1\15(();10 Pharmaceuticals .) TS (lanssen), AAGSE]

30 {Novariis) aod those discloss il 1JS 5,063,2 4:? IS 5,861,398, US20040224984,

- 13-
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USZ0040198720, LIS2004 (H"Bi()l) US200401 710607, USZAM40110815
USI0040006066, and U &»2'!}(?::%}2&!9255);

glacsgon-like peptides (glp- 1) and anatogues thercof {including exendin-4 and GTP-
UL (Gastrotenh Pharma A)) and inhibitors of DPPLY (DPPIV medintes the

inactivation of glp-1%

ofisopam, umnimmumm pw: R-tofisopam, and pharmaceaticall y-aceeptable salts

thereof (U 20040220867 3

iricyelic anti-depressants of thc divenzothiazepine type mchading but nof lmued to
Dextofizopam® (Vela lema suticals), taneptine (Stablon®) and other agonty

described o US 6,083,072,

{E)-4 {1 20s(ovclohexylmethiyi)1,.2,34 ~tetrabydro-2,G-diono-SH-purin-8-yljctanamic

acid nonacthylene glyon! methyl ether ester and related compinmds deseribed in WO

D67

the probiote PROBACTRIXE (The BioBalance Corporation; New Yok, NY)ywhich

comalng microrganisms usefil in the treatment of gasfrointestinal disorders:

antidiarvhes! drugs muk:dmg bt not Bmited o foperamide (Imodium, Pepte
Harrhea), diphenoxylate \mth atropine (Lomotil, Lamaoeot), cholestyramine
{Ouestran, Cholybar), awopm  {Co-Phenotrope, Diarsed, Diphenoxylale, Lofene,
Lagen, Lonox, Vi-Atro, atm;;}me-sx,imu'é:- irjection) and Xifakan® (rifaxioin Salix

Fharmaceuticals Ltd), i‘KFQ&‘)i'{"if’refm:&\-'mc Pharma ne.d, the neuronal acetyleholing

veaeptor (WACHR) blocker é\(‘ A0 (AGT therapeutics), and bismuth subsalicylate
{Peptoe-bismot),
anxiotytic drugs including bu?t nof limited toAtivan (lorszepam}, slprazolsm

{Xanped, - hiorchucpnvde'ghdmzum (Librinm®, Librax @), clenarepum

*"l;'g»
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{Klonopin®), clovazepate ( I sanxenes ®), digzepam {Valioma®y, estaxolam (ProSomddy,
flurasepam {(Dalmane®), {me’ﬁzepam {Serax®}, prazepan: (Contrax®}, tomixepan

{Reston®), triazolam {kiamonsi;.

5 Hedels® (Montmorilonits buddim  psen Lid), Sobvay SLV332 (Arfula Ine),
YKP {SK Pharnw), Asimad o,: ine {Tioga PharmaceuticalsMerck), AGR003 (AT
Therapeutios); :
navekinin antagonists el udm** those described in US20060044950;
potussivm chantel modolators including those described in US7,002,018;

the serotonin modulator ;\éi}"""l {AstraZeneca Pley

1 M3 muscarinio receptor antagonists such ag dartfonacin {Enablex; Novartis A and

sinnifonucin (Plizer),

berbal and natoral therapies inclading but not limited to acidophilus, chamomile tes,

evening primrose wil, fonnel sm,ds wormwood, comifrey, and compounds of Bao-Ji-

fa
et

wan {magnolel, bonokiod, i pu atoriv, and isolmperatoring a8 in LREY239937 and

eoppositions comprising 13 smc and an anti-stress agent for the treatment of iettuble
TDowel syndrome as d escrzbe@ i EPO1350443,
The peptides and agm%zisis deseribed herein can be used o combination
25 thorapy with b fnsulin and ;Limd compounds nchuding prisate, rodenty or rabbit
nsehin including iﬁipid giczﬁl&% agtive variants thereof inchuding allehic vaviants, more
preforably human dnsulin m-'aiilahla‘in recormbinant form, Sovrces of human insulin
nehude pharsaceutically acciepm’nl‘e anid sterile fornialations such as those avatlable
fram B Lidhy (Indianapalis, h‘zd 46285) us Humutin™ (homey insulin rONA obighi),
a0 Seethe THE PHYSICIAN'S §)i:;,8 K REFERENC i* S8.sup.th Bd. (2001) Medical

Beonemics, Thomson Heaitheare {disclosing cuhu sitable human isuling). The
: C 1
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peptides and agonists desert bx,d heretn can also be-used in combinaticn therapy with
agents that can boost ingudin cl‘luﬁu« or levels of a subject ypon administration, e
glipizide andior vosi g%nmm’; The peptides and agonistsdescribed heroin can be vsed
in combitherapy with W\iLH\@ {pramlintide acctated and Exenatide® {synthetic

exondin-g; 8 38 ga pepticdey,

The peptides and agonists deseribed herein can also be nged in combvination
fhevapy with agents (6.g., Boatereg ™ (alvimopan; formerly catled adotor/ ADL 8+
2608, conivaptan and related agents describe in US 6,645,959y used for the treatment

of postoperative Hloss and other disorders.

The peptides and zzgmﬁzis'{s desceribed hercin can bevsed In combanation
therapy with an anti-hyg t‘;x‘ierish-‘e agent including but not limited to
{1y dipretiey, such os thia‘?;idcs,, inchuding chiorthalidone, chlorthiaxide,
dichlorophenanyde, hydrofl :‘zimefhi azide, indapamide, polythiazide, and
hydrochiomtiiazide; loop 'cihjifetics, such as bumetanide, ethacrynic acid; forosemide,
and torsemile; polasstum spaiéring_ag@m‘s, such as wniloride, mud trlmnterene; carbonic
anhydrase inhib.i{rm,:osn'u‘,sticf&(such as phyeering and wldosterone antagonisty, such as
spironolactong, gpirenone, emfd the like;
{2} heta-adronergic ﬁl.(sckiérs,suciz as acebutolol, atenclol, betaxolol, bevantolol,
bisoprolod, bopindonlol, camc}ile}, carvedilol, celiprolol, esmolol, indenclol,
mstaprofol, nadolol, nsbi\r-'aioil, penbutolnl, pindolol, propanolnl, sotalel, tertatalol,
tigolod, gad tmolol, and the izI\a
3y welofuny channed blocl%ez"& stch as amlodipine, sranidipine, azelnidipine,
barnidipine, beuidipine, beprijdﬁ, cinaldipineg, clevidipine, ditiazem, efonidipine,
felodipine, gatlopaast], isradi;faigw,_ lacidiping, lemildipine, lercanidipine, nicardiping,
nifedipine, nibvadipine, zﬁmoéiepine, nisoldiping, nifrendipine, manidipine,
pranidipine, and verapamil, md the like;
(£}  angiolensin mm{erii{;?g snzyme (ACE) tnhabitors such as benazepil; caplopeil;

corandyril; oilazaprily delapril; enalapril; enalopiil; fosinopril; imidapril; Usinoprik

LT
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tostnopril; meexipril; quinapsily quinaprilat; ramipiils perindopell; perindroprils

usniprik sgi-rapﬁi; wmcapri‘i: srandolaprif, and xofenopril, and the tke,

1

{5)  noutral endopt 'pmiqsc inhibitors sach 8 omapatrilat, cadisgated) and seadotri,
fostdotil, sanpatriiat, AVET (36 8, BR4030, and the hike!
5 6y endothelin mrr{ag{.mist% such as tezosentan, A308163, and ¥ME2869, and the
itke:
{7y vasodilators such as _hii';fdra%azine,, clonidine, minoxidil, and ticotingt alcohol
and the Hkey j
{8} angivensin [ !‘t‘:t‘:i;‘-}‘.)’i(};f antagonists suchi g aprosartan, vandesarian, eprosirtag,
10 irbesartan, osartan, ohmes \uum prafogartan, {esosarian, elmissrian, valaartan, and

(PL3137, FIa828K, and R\Hh? 70, and the like;

/i adrenergic biwc}{egs such a§ nipradifol, arotinolol and amosulalel, and the

L=

{10} aiphs 1 blockers, ;:iunhf a8 lerazosin, urapidil, prazosin, tamsulosin, bunsxosing
18 irimazosing doxasosin, Mf.'mpiidii, tdoramin, WHP 164, and XENOLG, and the likeg
(1) alpha 2 agomsts such n iofexidine, tamenidine, moxoniding, rilmenidine and
quanobenz, dod the ke,
y  aldosterone mhzbmn’s and the like; and
{13} anglopotetine? bmdma agents such agthose disclosed in WOU3/030833.
20 :
Specific anti »'h\a}wcix*tew;ive agents that can be used in combination with
neptides and agonists deseri huj herein include, but are not Himited o

S

duretics, such as thiazides e -, ehlorthalidone, cyclothigzide (CAS RN 2238.00-3),
35 chlorothinzide (CAS RN i ‘5( D93, which may be prepared as diselosed in
{R2R00104), dichlorophe mm ide, hydroflumethiazide, indapamide, polythiazide,
bendroflumethazide, meﬂwcloihqzidc‘, polythiazide, trichlodmethaxide,.
chiorthatidone, indapamide, mum}(}mm* quinethazone, althiazide (CAR RN 58816~
. which may be prepared a8 dmicmd in British Patent No. 902 iSS? henzthiazide
30 {CAS RN U1-33-8, which m ay be prepared as disclosed in USI108097), buthiazide
{sehich may be prepared as diﬁscic»ged in British Patent Nosg. 8613673, and

<17
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hyidrochiorothiazide}, loop divretios (e, bumetanide, othaerynic acid, furosemide,
and torasenyde], potassium sp&m‘nn spents (e.¢. amilorde, and annerene {CAS
Nunther 306.01.0)), and aidmfomne antagonists (c.g. spironelactone (CAS Nunbey
33-01-73, epirenone, and the hke}; B-adrenergic blockers such a8 Amiodarone
(Cordurorss, Paverone), banolol hydrochlonide (CAS RN 31969-08-8, Farke-Davig),.
scebutoln] EN-[3-Acetyl »«4-{'§2“1'}ydrn:)x>‘-3-{ {1 mgthylethyDamino Jpropds yiphenstl-

sAcetyb A [2-hydroxy “3~{Isomropylaming} proposy]

bulanasude, or (I3
butyranilide), sechuiolol 1“\-'bmc:hiox'1dc (o.g Seciral®, Wysth-Ayerst), alprenolol
hydroehioride (CAS RN H/(}’? §8-8 aew Netherlands Patent Application No.
5,608,692% atenolol {o.g. imm min®, Astraleneca), carteolol ydrochloride (e.g.
Carteol® Filmtah®, Abbott), Celiprolol hydrochloride (CAS RN 87470787, alyo see
i (84034004), cetamolo) }u-%dmclﬂm‘ide (CAS RN 77500-95-5, see also

LIS40500

23, labotalol ii\&iw&iﬂoudp {o.g. Normodyne®, Schering), senndul
hydrochloride {2.g, Breviblog “‘" Bixter), levobetaxolod hydrochloride (e.g Betagon™
Ophihalmic Suspension, mmn) levobunolo! hydrochloride (.8, Botagan®
Liguifilm® with © CAP® Complkuu,x Cap, Allergan), nodolol (e.5. Nadolol, Myln},
praciolol {UAS RN 66733 “"»4 see alse US3408387), prapranolol bydrochloride
{CAS RN 318-98-9), sofalol hvuodﬂumk {c.g. Betapace AF™ Beplog), fimolo] (3-
Propanod, 1,1 mmdhyi’l yhaminol]-3<{[4-H4-porpholinyl)-1,2, 5 thiadiazol-3-
vijoxyl, bemihydrate, (8, C f\“s RN 91524-16-2), imolol maleate {S) 11,1
Hmethylethyls aming]-3 H« (d-morpholinyl)-1,2, S-thiadiazo] ~3- v} oxy uzuprc,)pzunﬁ
{¥Ebutenedionte {1 D) salt i{x‘f\"sRN 2692 1-17-3), hisoprotol (2-Propancl, 1412~
{ F-methylethoxy)ethoxy] a«wh\zl Tebenoxylj-3- f F-meth- viethyDamino ), (&), CAS
RN 86722-44-9), bisoprolol fumamtc(sm 1 a8 (3 1-{4- ] 2-(1-Methylethoxy]
ethoxylmethylphenoxy] 3~§\1~*ntdwldhsI}Janoja»~m(>§mmﬁé £y -2-butenedioate
{213 (zalty, e, Lebeta™, i..:em:rie.. Consumer), nehivalol (2H:1-Bonzopyran2-
paethanol, oy’ -lHmunobis{methylenc) fhis{6-fluoro-3 d-dihydro-, CAS RN 99200-08%-8
see also U8 Pat. No, 4,654,362), cicloprolol bydrochloride, such 2-Propanel, 1-{4-

[2-(Cyclopropy umllmx»)mhms]phcnmx} 4 methylethylanine]s, hydrochloride,

Y

AAS RN 63686-79-3), m,\pmpl anelol hydrochloride {2-Propano 1 -{ -metindethy)-

- 17
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aming -3~ aaphthalenviexy)-hydrochloride (CAS RN 13071-11-9), diacetold
Iydrockionide (Acetamyide, N[ -acetyl-4-{2-hydroxy-3-{{ 1 -mathyl-
cthviamineiproporyiiphen ‘3]-\mom}hyﬁmd laride CAS RN 69796-04-03, dilevalol
hydrochleride (Renzamide, ;»}}‘_x;'ﬁri(}xf\f'vﬁ{.ish},:‘(}mxyn}{'i -tnetbivi-3-

& p‘iwnyﬁpw;}yi}ami;\o‘iatizvi§»‘ ma‘;m:shydrn;}cihim'i(ic CAS RN 75658-08-4), sxaprolol
fvdroehioride (2-Propancl, 14{2-cvelohexylphenoxy)-3-[( L-medivleshyiaminod-,
hydrochlorde CAS RN 30332 90-3), flestolol sulfale (Benzoie goid, 2o 3-{12-
Haminocarbonyljamino}- ~din - wethylethylfamino}<2-hydroxypropyl ester, {h)- sulthte

{1:1} (sall), CAR RN BER44-73-0; metalo] hydrochioride {(Methanesulfonamide, N[4-
w1 d‘;}*(ix‘(:‘xyuzA-{';‘x;::th}-‘lamint}'}}‘u‘z'cspﬂ'éphﬁznv_‘{i~,; wonohydrochloride CAS RN 7701-65.

5

7y, metnprolol 2-Propanod, 14 4-2-methox yethyl)phenoxyl-3-{ T-methylethyhamine |+
CAS RN 37330-58-6), metoprolod tartrate (such as 2-Propanal, 144-{2~
methoxyethyDphenoxy}-3-(L-methylethylamino}-, e.g., Lopressor®, Novartis),
pamatolol suifate (Carbamic m& {2-{4-]2-hydraxy-3-{(1~

15 methyletheDaminefpropex vl Iphend ethyl ], methyl ester, () sulfate (salt) (1),
CAS RN 38954-01-T}, penbu‘tﬁi(ﬂ sulfite (2-Propanol, 1-(2-eyclopentylphenoxyy3-
§"¥:Endhmiﬁzyie fhyNamino]l, () salfate (2:1) (salt), CAS RN 38363-32-5),
praciclol {Acetamide, Nn{‘-&iﬁ},eh ydroxy-3-{{1-methylethyDamino b propoxyiphenyil-,

CAS RN 6673-35-40) tiprenolot bydrochlotide {Propana!, 1-[(I-methylethylanino]-

20 3-~§2v{.¥}?t-.\ﬁ‘l}-’ithi&}<;‘:hi;‘-§](§)(§'i hvdm«,mmdc (), CAS RN 39832434}, {olamoiol
{Renzamide, 4 {I‘_Z—hy&mxy -3-{2-eth viphenox y-propytiammejethoxytl, CAS
RN 3810361 *z:{}, ,?J:)}_aiw:.'iolioi,:.iﬂdar,mldi, pindolol, propanclol, tertatadol, and tilisolnl,
and the Like; calciuns channel blockers such os besylate sali of gmilodipine (such ag 3-

ethybS-nethyl2-{2-am mset}im:\-'meﬁw {-4-(2-chlorophenyl)-1.4-dihydro-t-tnethyl-

e 3.5 -pyridinedion arhoxylate bumemmiphmzmc %, Novvase®, Plizer), clentiazem

wmaleate (1,5-Benzothinzepin-a(5H)-one, 3-(acetyloxy)-8-chloro-5-{2-

{dimethylaminoethyl]-2, 3-dihpdro-2-{4-methoxypheny)-(2S-¢is)-, (F)-2~

butenedioate {11), sou also’ Lk h(w'?l%) {sradipine (3,5 PyridinedicarbosyHe acid, 4-

{4-hemeofirazgayh- 1 4dih ydra}_».?,,nmwm:thyiﬂ,, methyl Lapethylethyt ester, (83-4(4-
30 benzofurazonyil-1dalihydro-2 Gadimethyd:3 5+ p\*ruimomcarbo viate, see alan

US4GET2 Y nimodipine sm.h as i isopropyl (2- methoxyethyl) 1, 4- dibydre -2,6-
~ 178~
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dimethyl ~4- Sendtvophienyl) 3,3~ pyridine - dicwrboxylate, o g Nimotopd, Bayer),
felodipine (such ay othyl methyt 4-(2,3-dichlarophoenyl- 1 d-dihydro-2 S-dimethyl-
3, 5pyrichinedicacboxylate- , t. g. Plendil® Hxtended-Release, AstraZeneca LP),
nilvadipine {3.5-Pyridin x\;mrbu\}hu avid, 2~cyano-1 d-dihydro-dtethyl-4-(3-
wittophonyip 3-melbyl 3« T-methylothyl) ester, also see US3799934), nifedipine {such
5 3, S pyridinedicarbosyhic acid, 1 dedihydro-2,6-dimethyl-d-{2anitrophenyl},
dimethyl ester, e.g., E-‘rucardi;x XL® Bxtended Release Tablets, Plizer), diltiazen
hydrochloride (such as 1,5-Benzottiazepin-9{ 3t -one3 -(peetyloxy)-5[2-

{dimethyt taminojethyl]-2.-3 -dihydro-2($-methoxyphenyl)-, monchydrochloride, (-
QIR 0.8 Tiazae®, F (}l'i%si_}.a vitra'pamil hydrochloride {such as benzencacetronitrile,
{aipha)}[[3-{[3(3 4-dimethoxyphenyl) ethyl jmethylaminoJpropyli-3 d-dimethox y-
(aiphai-(l-methylethyl) hydrochloride, e.g., Isoptin® 8R, Knoll Labs), teludipine
bydrochioride (3,3-Pyridinedichrboxylie soid, 2-{(dimethylamineymethylig-{2-{{18}-
{1 ~]»(umu“*f‘u:hoxy%u‘amm -propenyliphenyil] dedibvdro-Sumethyle, dethyl
peter; moa}a\,}ndtmhinm}e} ¢ \‘3 RN 108700-03-4), belibsdil (Phosphonic ashd, {2-(2-
phenoxyethy)-1,3-propane- 8 iyi]bis-, letrabuipl ester CAS RN 103486-76-9), fostedil

{Fhosphonie acid, {H-{2-benzothiuzolyhiphenylimethyl ]+ diethyl ester CAS RN

0621}, aranidipine, azelnidipine, bamidipine, benidipine, bepridil, ctnaldipine,
clevidipine, efonidiping, gallopamil, lacidipine, lemildipine, lercanidipineg, monatepil
maleate {1-Piperazinebutanamide, N-{6,11-dibyd roc’iiimrxza.»{“ém Jhiepine T -yie(4-
Huorophenyll-, (B, (23 ~1~utu‘edmate(§ 1Y (R-NH(6,1 1-Dikydrodibenzotb,e)inep-
i~ Loytiede(p-Baorophenyl - Lpiperazinebutyramide maleate (1:1) CAR RN 132046-
06-1), nicardipine, n{x‘@idiping, nitrendipine, manidipine, pramdipine, and the like;
T-channel galehum antaponists such as mibeftadil; anglotensin converting enxyms
(ACE) inhibitors such as bﬁnfammﬂ, benazepril hydrochloride (such as 3-{[1-

{ethox yearbionyl3-3-phenyl( 1%)~psop\11jmnm>} -2,.3.4 S-tetrabiydro-2-0xo-1H <135}~
benzazeping-1-acetic acid mo*zohvd;oahluwda €8, Lotrel®, Novartis), vaptopril

(such ns 1-{{2S)-3amercapto-2-mothylpropionyl}-L-proline, .g., Captopedl, Mylan,

‘?:}»36-,2 and vthers disclosed in US4046889), ceranapri] {and others

disclosed tn US4452790), cetapril {alacepril, Dainippon disclosed in Eur. Therap.

ECN
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2

Res, 35671 {1986); 40:5343 (1986)), cilazapril (Hoffman-LaRoche) disclosed in §,
Cardiovase. Pharmacol. $:39 (1887, indalapnil (defapril hydrochlonde 2H-1,2 4-
Benx U,i}i’3dl¢ifﬁi{,v7~«§i+iioI‘AmMC 3-bicyelof2.2.1 Jhiept-S-en-2ovh-H-chloro-3,4-
dihydro-, 1 i<dioride CAS RN 2235-56-3); disclosed iy US4385031), enalapeil (and
s others disclosed in US4374829), enalopril, enaloprilat, fosinopril, ({such as Laproline,
deeyciohesyhd -{[[2-methyl- -1 -oxopropuxy) propoxyl{4-phenyibatyl)
phosphingt jacetyll-, sodium ‘\aﬁ rang—, &8, Monopril, Bristol-Myers Squibb and
others disclosed in US%I(}&?.;Q? 3, fostnopeil sodivm (L-Proline, 4-cyclohexsd- R}
LS 2vmethy b1+ 1wox- opropoxyipropox), inddapal, indolapril {Schering, disclosed
10 il Cardiovase, Pharmaced, 5:6435 655 (1983)), hsmopnl (Merek), Tosinoprll,

sisexipril, moexiprl hydrochlnride (3-Tsoquinelinevarboxylic scid, 2-{(28)-3-{{{18)-

-{ethoxyearbonyl)-3-phenylpropylismino}-L-oxopropyl}-1,- 2,3 d-tetrabydeo-6,7-
dimethoxy~, monobydrochioride, 38) CAS RN 82386-52-5}, quinapril, quinapsilat,
samipril {Hoohsst) dimmm} i BP 79027 and Curr. Ther, Res, 40074 (1986),

15 perindopril erhowiine (Such as 28,308, 7a5-1-{{(8}N-{(8}-1~
Carboxybatyjalunylhexah fdm Z2-indolinecarboxylic acid, 1-ethyl ester, cmn;a(mnd
with fert-babylanine (111, ¢ g Aceon®, Solvay), perindopri] (Servier, disclosad in
fur, S, elin, Phammacol, 31310 3 (1987, quanipril (disclosed in {;s%mg:@s}k spivapst
{Scherng, disclosed 1o Acta i“mmmmoi Toxicol, 39 (Supp. 31173 (1986))

20 tenocapril, trandolapet), zofesopril (and others diselosed in US4316906), rentinpril
(fentiapril, disclosed in Clin. Exp. Pharmacol, Physiol. 10:131 (1983)), pivopril,
YRORQ, toprotide {%nni}m\}m potentiator BPPOa CAS RN 3511560-7), BRL 36,37
{Suuth Kiine Beechan, au}P\U%JZ and EPO066S), MC-838 (Chugal, ses CA.
L2 72588v and Jap. "hﬂrmac oL 40:373{1986), CGS 14824 (Ciba-Gelgy, 31~

25 othoxvearbonyb-Jephenyl- Ub}»p“apsi;ammu) 234, 5 etrahydro-2-0%- o-1-{383-
honzazeping| acetic acid HCL see UK. Patent No. 2103614}, CGS 16,017 (Ciba-
Geigy, 3(8) \Ié\%SM*‘mzmm! ~carboxypentyljaming}-2,3.4,- S-tetrahydro-2-0x0-1H-1-

benmazepine- -ethanoic acid,iss‘ze UIS4473575), Ru 44370 (Hoochst, e

Arzochaittelorsching 34 iw% (19835)), R 312201 (Hoffman-LaRoche see PEBY

Latt, 163201 {1984), CI2S { Pharmacologist 26:243, 266 (108433, WY-44121

{(Wyeth, sve . Med. Chom, 26394 (1983)), and those disclosed 1 UR2003006422

- 180 -
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{paragraph 28), US4337201, US4432971 (phosphonamidates); neutral endopeptidase
ahibilors such as omapatrilat (Vandew®), CGS 30440, cadoxateil and ecadotrdl,

fasadotrd] {ulse known as dladotril or alagiopnl), s&npah'iiat, mixanpril, and

gomopairiiat, AVETGSS, }RW 30, and those disclosed in USS303727, USS366973

)

USE225401, USATIIR10, USS223516, US4749688, USSS52397, USSS04080,

LINSOT238%, USHS28723, h}.’fb:s\)&#’!im, EPO481522, BPOSOV444, BPOSASAIG,
EPOS34303, HPA34306, EPS34492, ERO6290627; .

endothelin antagonists such as tezosentan, A308165, and YME280%, and the like

i

vasodhiators snch a hyidial a:fénc {aprasnling), cloniding (clonidine h drochioride (1H
imidazei-2-amine, NA(2,6- du,hinn\phmw)1\:«~dxhvdm~q monohydrechloride CAS RN
4205-41-8), catapres, minoxidil (Jouiten), nicotiny] alcohol (ronsacad); dilttazem
hyoﬁsto.chh:)s*icit‘: {suchas 1.3-Benzothinzepin3(s H)»-«:.\m:,Ss(acetylm&y'}«:s’{:‘2~
{dunsthylaminojetbyl-2,-3 ~dihyd;'o~E(4~nmti‘;o‘:\"yph@ny})~, monchydrochloride, {(+)-
Sis, e, Tiazac®, Potest), isosorbide dinitrate (such as 1,423 S-dimihydro-Deglucite
3 5-dinttrate e.g, ordii® T m‘aefscseﬁi\;‘g W"ygzm»f\,ym‘si}s sosorbicks nuononiteate (such
ga LA S danhydro-D-gluctio- L5-nitrate, an organic pilrate, e.g., Ismo®, Wyeth-
Averst), nitroglyeerin (such as 2,3 propanetriol tinitrate, e.g., Nitrostat® Parke-
Davis), verspamil hydrochl mxdn (such as henzeneacetonitrite, (2-(alphay3-{{2-(3.4
dimethoxyphenyDethyl] meihyi em'mm]pmpyi}w.,>,flf-(innathoxy{ sipha)- (3-methylethyl)
hydrochloride; e, £’o\ crn HS® BExtended-Release, Searled, chromonar (ehich may
he prepared a iisclosed in {\‘31“‘\”9%‘3) clonitate (Asz.m en JB70 1553,
droprenilamine {which may bc prepared as disclosed in DE23521113 4, lidoflavine
{which may be prepared as dg;&:c-iosed in US3267104Y; presviamine {which may be
prepared as disclosed in US3132173), propatyvl uitrate (which may be prepared o3
disclosed ds French Pate S I\m J03,113), mioflazine h\-‘(ii‘ochim.‘i&e {1~
Piperasincacetanmidy, 2 »xmnmmﬂmm?); 4. 4-his(4-Hborophenyiibutyl}-N-{2,6-
dichlorophenyly-, mhvdrmhi(srum AS RN K3808-07-3), mixidine
{Benzepgethuparing, 3 4-dimethoxy-Ra(T-metbyl-2-pyrrolidinylidene)- Pyrmlidine,
243 4-dimethoxyphenethyimine -1 -methyl- t-Methyl-2-[(3,4-

dimethovypheethyl s ,mim]pf\srr\‘}iidineC.&S RN27737-38-8), molsidomine (1,2,3

Dxadiazolium, 5-{{ethoxye ‘m}uu‘; yamino -3 (4~mnrpbehm'3) , fnner salt CAS RN
- 181~
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S3717-80-0), isosorbide mononitrate (D-Glueitol, 1,43 6-dianbydro-, Sonitrate CAS
RN 18051-77-7), erytheityl tetranttrate (1,2,3 4-Butanetetrol, tetranitvate, (2R 38)rel-
CAS RN 7207.25-8), clonitiate 1, 2-Fropanediol, S-chloro-, dinttrate {7CL, RCL 901

CIAS RN 2613-33-1), dipyridamole Ethanol, 2,2°27 2" [(4.8.di-1-

piperidinyipyrimidof S ddipyrimidine-2,6-divi idinitrilo Jreirakis- CAS RN $8-32.23,
wieorandit {UAS RN 63141-46-0 3-3, pyridinecarboxamide (N-[2-(nitvoigylethyl]-
Misoldipined, S-Pyridinedicarboxylic actd, 1 4-ditrvdro-2,6~dimethyl-4-{2~
nitrophenyli, methyl 2auethvipropyl ester CAS RN 63675-72-0), nifedipined, 3+
Pyridinedicarhoxytic acid, 1,4-dihydro-2,6-dimethyl-4-(2-nitrophenyl)-, dimethyl
exter TUAS RN 21828-25-4}, perhexiline maleate (Pipending, 223+
disyclohexylethyl), 2-2-butenedioate (11 CAS RN 6‘?24“53“4‘}3‘ pxprenotol
hvdrochioeide (2-Fropanol, 1 (T-methylethyDamino ]-3-02-{2-propenyiox yiphenoxyl
hydvochionde CAS RN 64527393, pentrinitrel (1, 3-Propanedicd, 2,2
his{(hitrooxyinetivile, mononitrate (estery CAS RN 1607-17-6), verapamit
{Benveneaceionivile, w-{3 —Hﬁ-f‘? 4-dimethoxyphenylethyd} methylaminopropyi-

3, d-chimethoxy-{1- mcthymh’«'ii CAS RN 52339y and the tike; angiotensin 1§
rovepitor amtagonists such as, aprosartan, zolasartan, olmesadan, pratosartan, FIGRISK,
RNHERT, candesartan {1 H- Bwnm;d&mk T-carbaxylic actd; 2-ethoxky-1-[{2%( 1M~
tetrazob-S-yDi L 1-biphenyl j4-yljmethyl |- CAS RN 139481-509.7), candesartan
cifexetd {(+-I-(oydohexylearhonyloxyYethyl-2-ethox y-1-[ [ 2 IF fetrazol-3-
yihiphenyi-oyldE-benzimidarole caboxylate, CAS RN 145040-37-5, US3703110
and US5196444), eprosartan (3+f 1-d-carboxyphenylmethyl)-2-n-butyl-imidazol-3-yl}-

zothienyhoethyl) propencic acid, USSIRS3ST and USS650650), irbesartun {2

§';<uiy§~3» N Ohtetrazol-S-yDbiphenyl-d-ylImethyl il 3-diawazspirold 4 non-bene4-
prie, USS270317 and USSA52788), losartan (2-N-butyl-4-chiovn-S-hydroxymethyl--
HR-(H telrazol-S-yDbiphenyl-d-yhmethylfimidazols, potassiom salt, US3138068,
1153133197 and LISS1283 b:»} tagosartan (5,8-dibydros2 d-dimethyleB-[{ (1~
wiraznk-§- y‘§ {1d 4nphm>1j4~»,imu.th},i] pyridof2,3-d]pysimidin-7{6H}-one,

LSS 140600, telmisarfan ({1, 3-dimethyl-2-propyi-(2,6%bi-IH-benzimidazo 1%

¥ L1 -biphery]]-2-carbox vlic acid, CAS RN 144701484, USSS91762),
witusarian, abitesitan, valsardan (D*m;m&v {Novartis), { 8)-N-vater vE N- {{E‘é{m»
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tetrazolS-vlibiphenyisdvDimethytvaling, US35399378), EXP-3137 (2-Nebutyl-4-
alloro-1{ (2 (I tetrazol- S-yDbiphenyl-d-yl-methylJimidazole-3-caboxylic acid,

LIRS 138060, USSIS3197 and USS128355), 3-(2'-(tetrazol-S-y1)-1,1 -biphen-4-

v panethyl-S, 7edimethy b 2-ethyb-3 H-dnidazo 4, S-bipyriding, 4'{2-ethyld-methyl-6-

st

(5,67, 8- tewahydrotmidazol §,2-a]pyridin-2-yl]-beneimidazol-1-1] -nethyib- L

Biphanyi}-2- carhorylic actd, 2-butyl-6-(1-methoxy-L-methyletn)-2-{2 3 H-tetrazal-
S-yDbiphenyi-4-yhmethy fninezolin-4(3H)-one, 312 carboxybiphenyi4-yimethyl}-
3~~if§f€.‘-§{)§)1‘(}p}* Tamethyt- 3H-imidarol4.5-blpyridine, I-butyl-d-ohlnro- 112 totvanol-
Foyi mpi\ eyt vDmethy limidazole-carbox ylie acid, 2-butyb4-chloro- 1121 H-

10 fetrarol-S-yDEL D-biphenylJ-4-yilmethy]}- L H-imidazole-S-carboxylic acid- 1+

{othoxyearbonyl-oxyiethyl estor potassium salt, dipotassivm 2-hut vi-d-{methyltino)-1 -

3 propylaninoicarbonyl Jamino bsulfonyl (1, -biphesiyh-d4eylUmethyl - 1H-

infdazole-S~carhox vlate, methyl-2-{{4-butyl-2-methyl-G-0x0-3-[12°-(1 H-tetrazol-§

yO-{1, P -bipheyi -y met hyl]-1-(6H)pyrimidingtmethyl]-3-thiophencarboxviste,

s
£

543 5-dibutyl-1H-1,2 d-triazed-oyDmetlyd]-2-{2-( Hetetrazol-S-yiphenyl pysidie,
Gebotyl2-(2-phenylethy =S U tetrazol- 3~VI)U “biphenylj-d-
ethylpysimidine4-{3H)-one D,L ysine sali, S-methyl-T-n-propyl-8-{[2-{ 11~
m‘trazf;}i».ﬁ» yhbiphenyldaylimethyl 1,2 -tnarole] 1, 5-clpytimidin-2(3H}-one, 2,7-
diethylS o[ ]2 Stetra ()i}ﬁj}hiphen;yl~4-}«*1]mfcth}'l}~5’I5{fpyra-i':’oid{i,5~b}{§,2g4}mamie
20 potassium seli, 2-[2- butyl-4,5-dihydro-d-ox0-3-] 27 I Hetetrarol-S-y)d-

hiphenvimethy! -3 H-midazol[4,5-cfpyridine-SoylmethylThenzoic acid, ethyl ester,

potassiom saft, 3-methoxy-2.6-dimethybd-[[2° (T H-tetrazol-5-y1 -1, 1 -biphenyl-4-~

vl methoxyipiridine, 2~ethoxy-1-{{2(5-oxo-2,5-dibydro- 1,2, 4-oxadiazok- 3~

yhbiphenytd-ylimethyl}-1 H-benzimidazole-7-carboxylic acld, 1-[N-(2(1 Hitetrazol-
25 &-y@}?;}i pimn ymwyi*m&thyl)fl\kvalemlvi aminersethyljeyclopeniane- L-varboxylic acid,
7.methyl-2npropy 3112 U-tetrazol<5-ybiphenyl-4-yi imethyl ]~ ’sH-imidam§{'e‘1;§u
Stovridine, 2{5-[(2~cthyl-3.7-dimethyl-3H-imidazof 4, E-blpyridine-3-yhmethyi 2+

quinolinytisudium benzoate, 2- butyl-G-ehloro-d- hydroxymethyl-S-mathyl-3- (1

tetrazol-5-v1 biphenyvi-daylimethylipyridine, 2-{{{2-butyl-1-[(4-
30 carboxypbenyhmethyl] 1 Heimidaeol-5-y1methyHamine Thesoic acid tetrazol-$»
“Dtiphenyl-4-vmethyllpyrimidin-6-one, 4(8)-[4-(carboxymethyphenox y-N-2(R)-
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[4-(2-sulfobenamido Hmidazol-1 yjoctanoyl - Leproline, 1+(26-dimethylphenyl}-4-
Buivl 1, 3-dihydvo- 31602 - etrazob-5-yDphenyl 3w pyridinytimethyd 2 He
imidagel-Z-oue, 3,8-ethano-3,8-dimethyl-2-n-propyl-3.6,7 8-tetrabydro- L THH-

tetrazol-S-yhibiphenyl-4-yimethyl - TH 4H- 3.,‘3_,4338;:zvteh'azacyc‘m*)emmmpmha tene-Y-

5 one, 418 ,_,;2.?3%{6;;‘5;;401«5 ~yDibiphen-4-yDmethylaming-3,6,7 8-tetrghydro-2-
rifylguinazoiine, 2 himnbmz(wDmnnowbﬁet}wi*w‘7‘4Hi tetrazaie-3-

vibiphenyl-deelmethyl- 13, 4-thindiazoline, 2+ S-ethyl-3-12-{ 1 Hgtrazole-5-
vitbiphenyl-devijmethyl-1,3 4-thiazohibe-2-ylidensianunocarbonyd-1-
eyvelopentencarbasylic actd dipotassium sglt, and 2-butyl-4-TN-methyl-N-{3-

19 methyleotonoylamino ] 27-(TH-tetrasnl-S-ylybiphenybdov methyl ] T imideo e
S-carbexyhic acld T-othogyeatbonyloxyethyl ester, those disclosed 1o patent
aublications EP4TS206, EPAOTIS0, ERS30086, EPSIOT13, BP335463, BRE346S,
EPA42030, BP49T1 21, BPSIA20, EP407342, BEP4 15880, BEP4243 17, ER435827,
EPA330R3, BP475898, BEPIO0S20, ERS2R762, BPI24377, EPAL3S4L, EP420347,

15 ERSON297, BP420011, EPASUR04, EP429257, BP43G709, EFE34249, EP446062,
EPSGA034, 1{5‘;1"52#21 7, EPS14Y97, BPS14198, BPS14193, EPS14192, EP4805a4,
BPAGEITI, GP485020, BPSU3162, BPS33058, EP4GT20T BPIVOTAL, BP309722,
BPA12848, £P433210, BP450442, BPY70794, EP470705, EP4RSOI0, EP495627,
CP4O9414, TiP4B0416, EP4OO415, EPSTLITQ1, EPS16392, EPS20723, EPSINT24,

20 EPSIONAA, BP43RR69, EPSOSRO3, EPSI0702, EPLD0RIS, ER4ONY7Y, BP401030,
EP407102, EP411766, BP409332, EP412594, EP419048, EPAROGET, EP48I614,
EPa00SEY, EP46TTLS, BP479479, EPSORT25, EPSO3838, EPS05098, EPSOSIL
BPE13.970 EPSOTI04, EPS10812, EPS11767, EPS12675, EPSI2676, LPJI‘.&S;’U&
BRA1T387, BPS37037, BPS34706, BPA27334, EPS40356, EP46 1040, RPS40039,

25 BP465368, BPAORT23, EPGOST22, BEPASRT2Y, EPSIS265, EPSO3TSS, BRP5(1E92,
ERFS10831, BPS3R410, EP49SR61, EPA32737, EPSOANES, BEPSORROR, BPS0R4S,
EP403150, EIG0T1S8, RR425211, EP427463, BP437105, EP48 1448, EP488832,
EPS026Y, BPS0N400, BP540400, EPOO3ARY, HEFO2RR34, BPD28S33, EP411S07,
BPA25021, EP430300, BP43403R, BP442473, BEP44356%, BP443811, RP450136,

300 PP483683, BPIIR033, BEPS20423, EPS31876, EPA3IST4, ER392317, EP468470,
BP4I0SA3, BP302314, BPS20253, EPS4 BPS40209, EP449690, BP465323,

~J

‘J“&

:
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BPA21T6E, EP4IS304, WO/ 14468, WO9R/08171, WORI0R165, WO HON277,
L WOR T 14367, WO82/00067, WORAOB9T7, WO
4046, WOS1/13206, WOD/ 14714, WOS/00600,

WO

WO, W03

PCT/US2007/062815

2720342,

WOOTESSE, WQO3/G3025, WORIQI01E, WOOTAT404, WORGRS0E,

WORTIRIZ, WOLTI0897, WO /T ID0R, WO/ 2001,
WODT/AR208, WORY/ 15479, WOO20687, WORR/R0662, WO

WOOI011T7, WORL14679, WO91/13063, WQO/13564, W91/

WORL 99,

9220661,

¥ S
17148

X

WORTARREE, WOOLIBT LS, WO2/02287, WQOIU433S, WO92/05161,

WOUZIGTES

WIS 10, WO020278, WOR2101 79, WQo/
WOHLOIRT, WO/ 10097, WQR/10
WO TOIRE, WOB2/
WOORN3 722, WORHO6K2E, WO/ 0304, WL/
DEORT, WOIZOS TR, WQR3MD0341, W
USSIRTIGR, USS140699, USSTE5340, US4

W0 1E],

WO

LIRAT04ETY,

UIR4916120, USSISI197, USS173404, USS137906, USSI5512

(145137902, 1

V) \

LINSORIOZG,

LSS 140034,
USSITHOR

UB5043540,

83157026, USS05332 ';.3';\:5'1.3221@;{;35{)5?52-.

2, WO9ZISFTT, WORI/03033, WOUL16313, WOO/00068,
10180, WO92/10186,
183, WOO/ 10182, WQR2 10187,
10180, WOU/L018S, WQUZ20651,
19211, WO92/22533,
WT04343, WO204039,
BROB04, USSI3806

5, LSS140037,

IR5086586,

UBSD40565, USS087702, USS124335, USST02880, LISS128327,
i‘x*h”ﬂ\ UIB3202322, USS18T159, USS198438, US3 182288, UISS036048,

’j‘
J\

15087634, US5106537, USS153347, 185191086, L

7, USSRI2177, USS2

JS3 10942,

\\\\\\\\

USHM11S82, andl‘%ﬁ?i(}?m and ph,zmmmt cai{v \zw‘cpwmic salts and

estery thereof: o/ adrensrgic blockers such as nipradilol, arotinolol, amosulalol,

bretylivm fosylate (CAS RN 61.75-6), dihydroergtamine mesylate (such as

argetann-3

LS, monomethanesulfonate, &g, DHE 43@ Injection, Nuvartis), carveditol {suct
a8 (23 1-(Carbasol-4- wloxyy-3-{(z 2-{v-methoxyphonoxy)ethyd Jamino]-2-propand], ¢.&.,
"y : ¥ i
Corep®, SmithKHne Beecham), fabetatol (such as 5-1'1-hvdeesys

phanvipropyl) aminot ethyilsalicvlamide monchvdrochioride

L6, Betrione,9,-10-dihydro-12%hydrox y-2-metlyl-5'-(phenylmethyl -

S methyyl-3-

&, 0.8 Nommodyied,

Bchering), bretylium toaylate (Benzenemethunaminiu, 2 bx pmo-N-ethyi-N, N~

dimnethyl-, salt with 4methytbenzenesatfonic acid (1:1) CAS RN 61-75-0),

- 185~
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phentolaming mesylate (Phenol, 3-{{(4 5-dihydro~1 Hamidazol-2-vhmethyli(d- |
methyiphenyDansinols, monomethanesulfonate (salty CAS RN 65-28-1), solypertine

e

tarteate {55 £.3Diogolo{4,5-flindole; 742-[4-(2-methoxyphasyl-1-
piperazinyliothyl}, (2RARF2 J-dihydroxybutanedivate {1: 1) CAS RN 5561-43-5,
solting hydrochioride (Piperazine, phenyld-[2-(0H-tetrazo - 3-yheth il
spnshydrochlonide (8CY, 98CH CAS RN 7241-94-3) and the Tke;
wadvenergie recaptor blockers, sueh ny alfozosin ({CAS RN $1403-68-1), terzasin,
yrapidil, prazosis (Mindpress®), tanasulosin, busarosin, timazosin, doxazosin,
saftoptdil, indoramin, WHP 164, XENOLO, fenspivide hvdrochloride {which nay be
prepared as disclosed in US3399192), proraxan (CAS RN 33743-86-33, and lsbetalol
ydrocidoride and combinations thereof: o 2 agonists such as methyldopa,
wethy i‘ia‘sp& HCL, Infexidme, Hamentdine, mozoniding, nlmeniding, guanobenz, and
e hke
aldosterone inhibitors, snd the like; renin inhibitors including Aliskiven (SPP13;
Nervartby'Speedel); anglopoietin-2-binding agents such as those disclosed in.
WOO330E33:
anti-anging agents such as ranolazing (hydrochloridel-Piperazineacetamide, N-(2.6-
dim ci'i}}fig:s}}m:y}j««'i~~§:££v}§ ydroxy-3-(2-tethoxyphenoxyypropyll, ditpdrochionide CAS
RN 95635-56<6), betuxalo! hydrochloride {2-Propanol, 1-{4-2

iwm;* fmethoxyethyl Jphenoxy]-3-[(T-methylethyDaming b, hydroehioride CAS
RN 63056-19-8), butoprozine hydrochioride (Methanone, {4~
{3 {dibutylaminmipropoxy [phenyl (2 -ethyl-3-indolizinyl}-, monohydrochioride TAS
RN 62134034-3), cinepazet nialeati]- ~Piperazineacetic avid, 4-{T-oxo-3-(3.4,5
trinthox yphenyl - 2-propenyl |-, ethyl ester, (2Z)-2-butenedivate (11} CAY RN

Y

50679-07-7), tosifen (Benzenesulfonamide, 4-methyb-N-[{{(18)-1-meflyl2-

phenylothyl fumino Jearbouyl]- CAR RN'32295-184), vorspsmilhydrochloride

(Benzeneacetonitrile, o f3-12-(3.4-dimethox yphenylethyl imethylamivo jpropy -3,4-

dism&:ifhox}f~{z»{i»me!’imylei’hy‘i}«, menohydrochioride CAS RN 152-114), molsidomioe

{1,2,3-Oxadiazoliuny, S-[(ethoxyearbonylamino]-3-(4-morpholinyl}-, irmer salt CAS
RI25717:-86-0), and ranolazine hydrochloride (1- ’*1;«:,}&,’1maummuia N-{2,6+
dimethiylphenye{ 2-hydroxy-3-(2-meth- L»':;ﬁ}fphemxy}pmp\f ~, dihydrochinnide CAS

- 186 -
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RN $5635-36-6); tosifen (Benzenesulfonamide, dmethyl-NAT{1 8} Tmethyl2~

phenylethvijaminolearbonyll- CAS RN 32205-184); udrenergie sthunlants such as

guanthcioe hydrochioride (such ag N-amidine-2-(2,6-dichlorophenyl) avetanide

e

hydrochionide, e, Tones® Tablets svailable from Robing), methyldopa-
hvdrochiorothiazide (such as levo-3-(3,4-dilydroxyphenyl -2-methvlalanioe)
sombingd with Hydrochlorotiiazide (such ag 6-chloro-3 4-dibydro-2H -1 2,4~
henzothisdiazine 7- sulfonamide 1,1-dioxide, e.g ., the combination s, g, Aldoril®
Tablets gvailable from Merck), methyldopa-chlorothiazide {such g5 G-chiloro-2H-1,

;

2 4-benzothiadiazineT-sulfonamide 1,1-doxide and methyldopa s deseribed above,

8., Aldaetor®, Mereky, olonidine hvdrechioride (such ay 2-(2,6-

dichlorphenylamingy-2-imidazoling hydrochloride and chiforthaiidone {such as 2-

chipra-So{ hydrony-3-oxo- 1 -isoindolinyl) benzenesulfonamide), e.g., Combipres®,

Bochringer ngelbeim), clontdine hydrochloride {(such as 2(2.6

LA'L&LQK‘P} enylamine)-2-imidarobine hydrochloride, e.g., Catapres®, Bochringer
ingelhicin), clonidine (1 H-lmidazol-2-amine, N+(2,6-dichlorophenyl )4, 3-dilydro-

S RN 4205-90-7), Hyzam (Merck; a combination of losarian and
hy;:kmhi(:smﬁziészidf:}, Co-Diovan (Novarts; & combination of valsartan and
hydrochlorothiazide, Lotrel (Novartis; a sombination of behazepril and amiodipine)
and Caduet (PAzer a combination of amlodipine and atorvastating, and those sgonty

diselosed tn UR20030069221,

The pephides gnd agonists desoribed herein can be used in combination therapy with
one or more of the following agents useful 1u the treatiment of respiratory and other
diserders fnchuding bat not Hmited tor
{1y Peagonists ncluding bt not limited to: albuterol (PROVENTILE,

SALBUTAMOIE, VENTOLI W&‘) bambuterol, bitoterol, clenbuterol, fenoterol,
frrmoterol, fspethating (BRONKOSOLE, BRONKOMETERR), metaproterenal
{ALUPENT®, METAPRELR)
salneterad, terbutiline (BRETHAIRB®, BRETHINE®, BRICANY L&), adrenalin,

isoproterens] (ISUPRELE), epinephtine bitartrate (PRIMATENE®R), ephedrine,

. pirhuteral {'}MAXAIR{%‘I}), repraferol, tindtered,

sreiprenling, fenpterol and 1soctharing;
- 187
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{2 stereids, including but not Bmited to beclomethasone, beclomathasone
dipropionate, betamethasone, lislesonide; bunedoside, butixocort, dexamethasons,
fhunisolide, Duovortin, Suticasone; bydrocortisone, methyl preduisone, mometasone,
predonisoiony, predonisong, tipredane, tixocortal, triameinolone, and wiameinolong

& moetonide
(3} Bl-agonist-corticosteroid combivations {e.g., salmeterol-fluticasone
(ADVAIR®), fovmoteral-budesonid (SYMBICORT®)

(43 leukotiene D4 receplor antagonists/lenkotrionce antagonists/LTDS antagonists
(e, any compound that 13 capable of blocking, inhibiting, reducing or atherwise

10 interrupting the interaction betweon loukotrienes and the Cys LTY receptor) including
but ot Hemited o0 zafirhekast, wontelukast, montehukast sodiom (SINGULAR®),
;\.\raﬁlniumi, irahukast, pobilukast, SKB-106,203 and cempounds deseribed as baving
LD antagonizing sctivity described in ULS. Patent No. §,363,473;

53 S-dipoxygenase inhibitors andfor leukotriene biosynthesis fnhibitors {e.g., zilenton

15 and BAYI00S (CA registry 128253-31-6);

{0} histamine HI recepior antagonists/nntilistamines (e, any compuund that is
cupable of blodking, inhibiting, reducing or otherwise intormapting the interaction
bebween histamine and its recepior) inchuding but not Himited to astemizole,
aerivasting, antuzaline, zatadine, azelastine, astumnizols, bromopheniraming,

20 bromoepheniramine maleate, carbinoxaming, carchastine, cetirizine, chivpheviraming,
chivropheniramine maleate, cimetidine clemastine, oyelizing, cyproimp-tadi:.ae,
descarboethog vloratadine, dexchlorphenivaning, dimethindene, diphenhydraming,
diphanylpyeaiine, doxylamine succinate, doxyleming, chastine, efletiniving,
epinasting, famotidine, foxofenading, h},dwxyma hydroxyzine, ketotifer,

2% Jevevabdstiue, levocetinizine, lovocetirizing, Jovatadine, meclizing, mepyranune,
meguitazine, methdilazine, mianserin, mizolastine, nobarastine, norasternizole,
soraziemizole, phenindamine, pheniramine, picuniast, prometiiazine, p}-’nlm‘i“:in&
pyrilaming ranftiding, teruelastine, terfenading, irimeprazine, tripelenamine, and
inprolidine; ‘ ‘

I ) amaﬁﬂ%ﬁhm@cﬁmm&ngmumﬁHmﬁmﬂoumwﬁmzMmmmpmg
biperiden, Sutropinn, byoseyanine {v.g. Levain®; Levbid®; Lovsin/3L8,
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Anaspazd®, Levsinex timeeaps®, Nulev®), Huttopium, ipratropium, ipratropion
bromide, methscopolaniine, oxybutinin, rispenzepine, scopolaming, and tintropium;
Ry an anti-fussted including but not lintited to: dextroms ethorphan, codeing, and

i 1Y alrom nm‘lm

{9 adecongestant inchuding bul not limited o pseudoephedrine and
phenylpropanolamine;

1) ap expeotorant ‘inc_iud.i:}g but not Hmited 10; guafenesin, guaivolsuliate, tarpin,
amonium cidoride, glyeerol guaicolate, and iodinated glyceral;

{11} a broschodilater including bt not Liited to; theophylline and aminophylling
{12y an anti-inflammatory including but not Hiited tor fluribiprofen, diclophenac,
if-ﬁ;dc}mei‘%‘::ﬁcin’,;km@pﬁ;ﬁm,‘ S-ketroprophen, tenoxicam;

{13y PDE (phosphodiesterase) inhibitor lucluding but not limited o those
discloned herein;

{14} arecombinant humanized monoclonal antibody {e.g. xolair {also valled
amahizamad), vhaMab, and talizumabl;

(18)  whumanized Tung surfactant indluding recontbinant forns of surfuctast
proteing SP-B, $P-Cor $P-D Je g, SURFAXING, formerly known as dse-104

Y

{Disvovery Laberatorios}l,

(16}  agenis that inhibit epithelial soidium channels (BNaC) such as smiloride and

velated \mpomd\‘

{173 antindorobial agents used 1o treat plmonary infections such as acyelovin,

amikacin, sssesioilling doxyeyeline, rimethoprin sutfamethoxazole, ,,m;}ba» crivin B,

azittromyein, clarithropuyein, roxithromyein, clarithromyein, cephalosporisng(

ceffoxitin, cefmetazole iy, ciprodl uxauu cthambutol, gentimyein, gan cipdovir,

irnipenamy, soniadid, Hraconasole, penicilling ribavivin, vifampin,
fabutinanantadine, sivditidine, streptomycin, tobramyain, and vanconiyein;

{ i}i_} agents thay sctivate chloride secretion through Cat dependent chloride

channels {sach as purinergic receplor ('I’L?.‘.:'f{"?) agonisis);

{19} apends that decrzase sput vistosity, such as human recembinant DNase ||

{Pulmoayme®y;

~ 188 -

1266




WO 2007/101158 ' PCT/US2007/062815

{20y noustercidal anti-inflammatory agents (acometacin, sectaminophen, acetyl
sshicvlic actd, aldlofenae, abminoprofen, apazone, sspirin, benoxaprofen,
bezpiperylon, budloxic acid, carprofen, clidanag, diclofenae, diclofense, diflunisal,

diflusinal, stodolac, fenbufen, fenbufen, fenclotenag, fenclozic acid, fenoprafen,

e

fentinzae, feprarone, Jutenamic acid, flufenisal, flufenisal, Duproton, Burbiproden,
Hurhipraten, furofenae, tbalenac, ibuprofen, indomethacin, indomethacin, indoprofen,
isonepac, isoxivany, ketoproten, Retoprofen, ketorolae, meclofenamic acid,
meclofenamic acid, mefenamic acid, mefenamic acid, miroprofens, mofebutizoneg,
rrabinelone oxaprozin, naproxen, aproxen, niflumic acid , oxaprozin, oxpings,

10 oxypherbutizone, phenacenn, phenyibatazone, phenyibatarone, plroxicam,
plrosioan, pirprefim, pranoprofen, sudoxicam,tenoxican , sulfasaluazine, sufindue,
sutinda, suproden, taprofenic aeid, Hopinag, Hox caprofon, tolf enamic aeid, tolineting
johmelin, mdometacin, zomepirag, and zomepirac); and

21y aerosolized antioxidant therapentios sueh as S-Nitrosoglutathione,

The peptides and agouists deseribed herein can beused in combination
therapy with an snti-obesity agont. Suitable such agents tnclade, but are not Hnited

Q)

TIB HSD-T (31 -beta hydroxy steroid dehydrogenase type 1} mhbibitors, such w BYT

20 3408, BV 2733, 3-{1-adamantyl)}-4- ethyl-S-(ethy 1thio) 4H-1,2 4-lazale, 3-(1

adomantyi}-3+03,4 Srimethosypheny D-4methy1-4H-1,2 4-triazole, 3 adamantasyl
4,5,6,7.8.9.1 13,11,12 3a-decabydro- }\«,.4411«1103& t-alf 1 Janoulene, awd those

compounds disclosed m WOOLSO00T, WOOTA0080, WOOL/0092 and
WOUZUTI084;

26 SHT antagonists such as those o WOU3/03 7871, WOO3/037887, and the likey

SHTIa modulatorssuch as cabidops, benseraxide and those disclosad in US620769Y,

WOUIAR 1438, and the likey

- 9.
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SHTZ2e {serotonin réceptor 2¢) sgonists, sach as BVTH33, DPCAST21S, 264, PNU
22304, WAYTO1A03, R-1065, SR 243213 (Glaxo Swith Kline) and ¥YM 348 and
those disclosed in UR3914250, WOO00/77010, WOO02/36596, WOOZ/M4R124
WO 10169, WODI/E6548, WO02/44152, WQU2/3 1844, WON2/40456, and
WONHG457; |

>

SHTE roneptor modulators, such as those in WOI/A3000L, WO03/035061,
WOON9S47Y, and the like;

acyl-esrogens, such ay oleovl-estrone, disclosed in del Mar-Gurasa, 3. et al., Obusity

Researgh, $:202-9 (2001) and Japanese Patent AppHeation No. JP 2000256190;

anorectic bioyelie compounds sach as 1426 (Aventis) and 1954 (Aventis), snd the
compounds disclosed in WOON 18749, WOO0 /32638, WOOGHGLT46, WO01/62747,
and WO03/H15749;

CB 1 {eannabineid-] régeptor) antigonistinverse agondsts soch ag rimonabant
{Acomplia) Ranefl), SR-147778 (Sanefd), SR-141716 (Sanofl), BAY 65-2520
{Bayer), and 8LV 318 {Soivay’}ﬁ and those disclosed in jp.mtm;' publications
TIS4973587, USSDI3RIT, USS081122, LISS112820, USF20273¢, LIS3532237,
USS024941, U‘)(ﬂu\i}bé LIS6300367, UZ6509307, WORG/A3158, WOOT/29079,
WORI1227, WODEA3T65, WO0R37061 » WOUBH1519, WORE/43635,
WOLRAI636, WO99/02499, WQOT0R6T, WOO/10968, WQUTARIR0,
WOULAEEED, WOOL/64632, WOUL/64633, WO /64634, WOUL/ 70700,
WODLAEI3D, WOOR076049, WOD006007, \?\?"()03.:"0{)788?? WO302021 7,
WONI02G64T, WOD026648, WOOZ027069, WOQUIAZTHTH, WO027114
WOOINITIAL, WOOT040 107, WOOORE940, WOD3ANR4943 and BPG5LE46;

CCK-A {choleeystokininyA) agonists, such as AR-R 15849, (“{ RITHE (:?S}éi}, JMV

180, A-71378, A-71623 and SR146131 (Sanofi), and those deseribed in US5739106;

ONTE (Ciliary neurotrophic factors), such as GI 181771 {Glaxo-SmithKline),
SRI46131 {Sanofl Synthelabo), butabindide, PDI70,292, and PH 149164 {Plizer);
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CNTEF derivativey, such as Axokine® (Reponeron), sud those disclosedin

WL, WOOR/221 28, and WOOD/M43R13;

dipepiidyd poptidase TV (DP-1V) inhibitors, such as isoloncine thiszelidide, valine
pyrrolidide, NVP-DPPT28, LAF237, PO3/01, P 3208, TSL 225 (ryplaphyi-1.2,34-
tetrabydrdsnguinoline-3-carbogylie acid; disclosed by Yamada ot al, Bloorg, é» Med,
Chem. Loit, § (1998) 1537-1540), TME-2A2B/2C, CD26 inhibtors; FE 99904

PO LIRS, VIP (177, SDZ 274-444, 2-cyanopyrrolidides and efi-c‘;g?mxo;)jgfm>iidides
as disclosed by Ashworth of aly Bivorg, &-Med. Chom, Lett, Vol. 6, No. 22, pp 1163-
1166 and 27452748 (19967 and the compounds disclosed patent publications.
WOOH/ARSNE, WORS/A6272, WOYY67279 (Probiodrug), WORY/T278 {(Probiodrug),

WOUH/61431 (Probiodrag), WOUL0E3128, WON/62764, wo.t:s;%..-"{)o(:»ia@,

WOORANIRG, WO k}{‘{klﬁi? WOO3A02530, WOU3/OUR53E, WOORN2SE3,
WO3/N02S03, WOU 04408, WOO3/004496, WOO3/017936, WO 42,
WO3/024063, WOUBA33324, WO03/037327 and BP1258476;

growth hormone seoretagogoe receptor agenists/antagonists, snch as NN7Q3,
hegareling ME-D67T (Merek), SM-130686, CP-424391 (Plizer), LY 444,711 (Bl
LIy, L-692.428 and L~ 163,255, aud such as those distlosed in USSN 09/662448,

v
118 provisional application H0/203333, US633805 1, USR00204091 56, US20URA023637

WODTSHE92 and WOU2/3288%,

13 (histaine H3) anfagonist/inverse agonists, sweh as thioperanmide, 3-(1 H-imidazob
GoyDipropyt N-{d-pentenydivatbamite), clobenpropit, todophenpropil, tnoproxitan,

CYT2394-(GHatach), and A33 1440, Q-

3-{ IH-imidazol-d-yDpropanot joarbgmates
{Kiee-Kononowioz, K. ot el Phanmazie, $5:349-55 ¢ {2000), piperidine-contating
histamnine Hiwrgcoplor antagonists {(Lazewske, . et al,, Pharmazie, 3:927-32 (2001 ),
benzaphenone derivatives and related compounds (Sasse, A. et al, Asch

Phaem {Wednheim) 334:45-52 (2001 }} substituted N-phenylearbamates

{Ruidenseister, S. ot al., Pharmarde, 55:83-6°(200071}, daund proxifan derdvatives {Sasse,

Aot al, 1. Med. Chem., 93:3235-43 (20007) and histareine H3 receptor miodulators

such as those disclosed in WOO2/ 1590 )5, WQU024928 and WO03/024 4929,

102
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Toptine devivatives, such as those diselosed in USS3 ,
USSS21283, WORG23513, WORG/23514, WOUR/I3S1S, WO9E/23816,
7, WOOG/23518, WO9E23519, und WS/,

Jeptin, fneloding recombinant human teptin (PEG-OB, Hoffrnan La Roche) and

roecambinant methiony! luman leptin (Ampen);

Hpase inhibitory, such 45 tetrahydrolipstatin (orlistat/ Xendcali®), Triton WR1339,
RHECEO267, Hpstatin, teasaponiy, diethylumbelliforyl phosphate, FL-386, WAY-
21808, Bay-N-3176, valilactone, esteracit, ebelactone A, ebelagtone B, and RHC
8267, and those disclosed in patent publications W01/ 77004, US4598089,
TIS4452813, USUSSS12568, USSIVISTL, USSE02151, US4405644, UN4189438, and
IS4242483;

Hpid metabolism modalators such ay mashnic acid, ervthrodiel, wsolic acid wvaol,

betulinic acid, betulin, and the like and compounds disclosed in WOD3/G1IEET;

NMedr (uedanocortin 4 receptor) agomists, such as CHIRK6036 (Chiron), ME-10142,
ME-LOT4S, and HS-131 {(Melacure), and those disclosed in PCT publication Nos,
WORGH00Z, WOOOT4079, WOOTORT752, WODLIZS192, WO(1/3288(,
WEOT74834, WOOL/70708, WORL/T0337, WOO /91752, WQUZ/UAL0uS,
WOMH3H107, WOUZOIO 108, WOOA0S9117, WOUZ062T6, W2/ 12166,
WO TS, WODZAZTTS, WO02/15909, WQU/38544, WOOR/OGRIRT,
WOULASEIRE, WONZ067860, WO2/08 1430, WQOD306604, WO _";'(3?94*}},,
WOUAHET, WOR309850, \"\;"(3033"0?350595_3116'\r\'*'f;}O'sz{)Si4§.{}_;_

Modr (melanocontins receptor) modulators, such as those tdisclosed th WOSI9952,
WORH/TS826, WO 15790, USZD030002041;

srielanin-vontentrating hormeny | receptor (MUHR) antagonists; such ss T226296
{Vakeda), 813 568840, SNP-7041 (S\maptic}q and those dizcloged in patent
publications WOQO121 168, WOOL/E2925, WOBI/ETS34, WOUZ/051809,
WO02/06245, WOUR/076928, WOOZ/076947, WOU/04433, WOUL/5 1809,
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WONZAARI 34, WOO2/004799, WOO03/004027, WON3/13574, WO03/1 5769,
WOD3028641, WOU3/035624, WOU3H33476, WO03/033480, IP13226208, and
IRIG37GEY,

AHURS modulators such as those disclosed in WOU/020218, WOU0473 581,
WORSAMRIZT, WOU3/Q51315, ‘»?v(){h (H{‘-.%g\ WE3053 3922, WO, and

the ke

fesd

serotomnergle agents, such as fonfluramine (such as Pondinuinid
{Benzeneethanamine, N-cthyl-alpha-methyl-3-(triflnoromethyl}-, hydrochloride),
Robbing), dexfentluramine {such as Redwd® (Benzoncethangmine, Necthyl-slpha-

10 methyl-3-(fluoromethyl \;n hvdrochloride), Interpouron} awd sibutranying

(M eriiaid, KoolliR i )ﬁn}udmg)mucnm mixtures, as optically pure isomers
{+3and (), and pharmiaceutically sdoeptable salts, solvents, hydrates, clathrates and
prodrugs thereo! including sibutramine hydrochloride monohydrate salts thereof, and
those cutnpounds disclosed in US4746680, LIS4806570, and USS436272,

US20020000964, WOQ1/27068, and WOOH/62341;

i
£

NE {norepinephrine transport-inhibitors, such as GW 320659, despirmming,

tadsupram, and nomitensine;

NPY 1 antagonisty, such as BIBP3226,J- 115814, BIBO 3304, LY-357897, CP~
FT1906, GL-264870A, and those disclosed i USEN01836, WORS/ 14307
2 WOOLZIIRT, WOUHA1600, WOOEESHR0, WOO/RI098, WOOLES ‘?'3.5 and

\s\‘i\.” f \5‘

NPYE (newropeptide ¥ YS) antagonists, such as 152,804, GW.3651804, GW-
5048844, TW-SRTORTN, GW-S48118X, FRI35208, FRO26928, FREA0662,
FRISIIRA, 1220081, GL-2648704, COPTI683A, LY-3778%7, LY-366377, BD)-

25 160170, BR- 1205624, SR-120819A, JCF-104, and H400/22 and those compounds

diselosed inputent publications US6130354, USSTIRTIG0, USHZ 18408, USHRIRKIT,
TISGI1IT0R, USH320375, UR6320395, USOI3A345, USa337332, US6323YS,
S6340683 BPO1010693, EP-01044970, WOU7/19682, WOSTAR0R20, WTOT/20821,
- 194 -
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WOS7/20822, WORT/20823, WOOS2THES, WO/ 07409, WO IRSTI4,
WO ILETA0, WOOEAR80, WOO/ES197, WOUO/GH849, WO/NT 13017,
WOOLAG 120, WOOI/14376, WOU1/RST14, WOO1/S5730, WOO1/47400,
WO0LAUZITO, WOOT/23388, WOOI/IEE, WOOLA4201, WO01/62737,

5 WOOLEITTIR, WOOT/9120, WOUR20488, WO02/22592, WOOR/4%152,
WOOADE8, WOO2/051806, WOO2/094789, W”O%.«"f}{}?}&ii WOO3/014083,
WOO/022845, WOOK/028726 and Norman et al., 1. Med, Chem. 43:4288-4312
{2000);

apioid anfagonists, sach as nalmefene (REVEX ), 3-methoxynaltrexone,
10 methydualtrexone, naloxone, and nalirexons (e.g, PTO0T; Pain Therapeatios, Inc.) arsd

hose disclosed in US20050004155 and WOO0/2150%;

orexin aniagonists, such as $B-334867-A and those disclosed in patent publications
WOR/963E, WQOLGR008, WOO2/44172, WODZ/S1A3R, WOURATE3S,
1B WODR/089800, WQUZA0U3SSE, WOO23561, WOO/032001, and WQO3/03T847;

PDE infubitors {e g compounds which slow the degradation of cyclic AMP {CAMP)
andfor eyelic OMP (cGMPY by inhibition of the phosphodiesterases, which van fead to
# velalive nercase in the ntracellular concentration of cAMP and cGMP; possible,
PIIE inbibitors are primarily those sabstances whith are to be numbered anong the

o class consisting of the PDEI nhibitors, the class consisting ol the PDE4 inhibitors
andfor the olass consisting of the PRES inhibitors, ;in_,particu’i arthose substances
which ean be designated ss mixed types of PDE3/4 inhibitors er as mixed types of
PDEAS inhibitors) sudl as those disclosed in patent publications DEI47034E,
DE10843%, DRE2123328, DEZ305339, DEII05S87S, DE2IISS0L, DEZL02008,

a5 DE4IIPIS, DEI4S1417, DE459090, DE2646469, DR2TITASI, Iimﬁs‘\é}%
DEIRATISY, DE2R4S220, DE2847621, DE2934747, DE3021792, DEIN3R166,
DEI04456R, BPOODTLE, EPOOUS408, EPOO1O75Y, EPOOSRO4R, BPINT73438,
EPONARS 1Y, BPOLIZNET, EROTT684S, EPO150937, EPOLSR3E0, ir}"i'iéilf}
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EPOISIOIR, BPOI6TIZL, BROL9912T, BPO220044, EPO24T725, BPO2SHIVL,
EPO272010, BPO272014, BPO204647, BEPO300T26, EPO33536, BPO3STISS,
BPO3RO2S2, EPO406958, BPOA26180, EPO428302, BPO43SE1L, BEPOTOR0S,
EPO4R220E, £P0400823, EPOS06104, EPOST1865, BPOI2TLLT, EPUG26D3Y,
RPUGGAIRY, EPOATI80, BFIGRS474, EPOGRIATS, BPOGES479, TRO2234389,
JPOA320652, JPOSOLOTS, US4063561, USS141031, WOOT 17001, WO9200068,
WOOIZH6T, WORI0TT46, WOV 15044, WOUI 15045, WI0IIR024, WOUI 19068,
WOO319720, WO9319747, WO 19749, WOD3 1975, WOSI2SS 17, WOIH02465,
WOOI0642S, WODA1246], WOS420455, WORL22852, WOO42S437, WO9427947,
WOOS00516, WOS0 1980, WOSS03794, WOOS04045, WOOS04046, WOS053ILG,
WOOSREI, WOUS00623, WO9500624, WOUSO0627, WOUSIDRIE, WOOS14667,
WOOS 14650, WODS14681, WOUS17392, WOIIT399, WO9IS19362, WO9R22520,
WOOS24381, WOUS27692, WOURS28926, WOYIISE1, WO9SISIS2, WOGGH0218,
WOOSHT2E, WOUGH2S41, WOUET 1917, DRI142082, DET116676, DETG2096,
BPOROI0G, EPDI6ITSE, RPO4E2208, EPOSTO496, FPUGETI4S USH331543,

o

USB(}_QEE{){}&,‘Q 32 Gndluding those disclosed in formulas FXHT and paeagraphs 37-39,
0845 and 387877, WO9INTL24, EPO1S396S, FPUAISO0, BPOSTOS6L,
FPOSI3TTE, WOUS(1338 and WO9603399, ax well as PDES inlibilors {such as RX-
RAAGY, SCH-31 866, KT-734, vesnarinone, zaprinast, SKE-O6231, ER-IT355, RF/GP-
385, NM-702.and sikienafil {’v*-iagra"“))} PDES inhibitors {such 8 etazolate,
O30T, RPT340Y, imaxolidinang (RO-20-1724), MEM 1414 (RIS3/RIS0G
Pharmacia Roghe}, denbofidhine, rofipram, oxagrelate, nitraguazone, Y-396, DH-
8471, SKF-94120, motapizone, lixazinens, ndolidan, olprinone, a‘ti;e:ﬂréng KE-506-C,
dipamfylline, BMY-43351, atizoram, arofylive, flaminast, FDB-093, UCRB-20046,
DP-84, f§§i§~*‘“§_€'}?8(}63 piclamilast, R8-17597, R$-25344-000, $B-20749%,
TIBEMELAST, SB-210667, SB-211572, 8B-2110600, $B-212066, SB-21217%, GW-
3600, TDP-840, mopidamol, anagrelide, tbudilast, murinone, pimobendan, eiiostazel,
guaazinone and M3 S-dichloropyrid-tyl)-3-ecyclopropylmethoxyd-
diftuoreniethoxybenzamide, PDES inhibitors (such s¢ ICI133, 100, benwyandans
{RWI 22867, MCI-154, UD-CG 212, sulmazole, ampizone, cllostamide, carbazeran,
piroximone, imazodas, CY30, siguazoday, adibendan, saterinone, SKEF-95654, XDZ-
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MES-48Y, 349-U-85, emoradan, EMD-53008, HMII-S7033, NRP-306, NSP-30
revizinone, NM-T02, WIN-623582 and WIN-63291, enoximons and nilrinone,
PFRERY inhibitors (sueh as bepafentrine, trequinsin, ORG-30029, zardaverine, L-

GBOINY, SIN-1SQ-844, ORG-I0241T, EMD-54022, and tolafentrine) and other PDE

inhitbitors (such as vinpocetn, papaverine, enprofylline, cliomilast, fenosimane,

pemtoxifyliine, roftamilagt, tadalafl{Cialis®), theophyliine, and vardenafii{ Levitra®y

Newopeptide Y2 {NPY2) agonists inclode but are not Timited 100 peptide Y'Y and
"&";aggzmmﬁ and varfants thereof {o.g, YV 330 (FYY3-36 (N, Engl. I, Med. 349:941,

2003, IKPEAPGE DASPEELNRY YASLRHYLNL VIRQRY (SBQ ID NOXXX)
mnd PYY agonists such asthose disclosed in WOQU2MTTL2, WOUI026591,

WOURASTRIE, and WOO3/027637,

serotonin réuplake nbibitors, such as, paroxetine, fuoxetine (Prozac™,
Ruvozaming, sertraline, citalopram, and mipramine, and those diselosed in

R0 162803, US636363 WOO% E63, WOUL2T060, and WQOT/162341;

thyriid hormone [ agonists, such as KB-2611 (KaroBioBMS), and those disclused in
WOURTERAS, WOUT/21993, WOOSN0353, GRIB/I84425, UL, Provisiomd

Application No. 60/183,223, and Japanese Paient Application No. IP 2000256190;

21 (uveoupling prosain-1) hAm 3 activators, such as phyvtanic acid, 4-{(F}-2-
5,6.7.8-tetrahydro-! 5,58 & tetrantethyl-2-napthalenyi)- i«propcnvnbuﬂ i acid

sﬂ'T’I’NPB}, retinoic paid, and those disclosed in WO99/00123,

’§3‘3 {heta adrenergic receptor 3) agonists, steh as AISOTITARGTT

HanippondTakedn), L7580 353 {Morck, CP331048 (Plizen), CL-316,243, 88 G1RTHG,
BRL-37344, L-786568, BMS-190085, BRL-351354, CGRI21774; BTA-243, GW
427333, Trepadrine, Zeneca D714, N-3984 (Nisshin Kyorin), LY-377604 ({,.i‘lhi} SR
‘S.‘}l 194, md those disclosed in USSS41204, USST7061S, LISSE91 134, LISETTEH8S,
US4SS064, LISST7055LY, USSES1677, WOOH 8101, WOONZS13Y, WORT/46530,
WORBAES2S and WOORIATTSS, WOQL/74782, WO02/33897, WOOI/N4113,

WOUBL62TE, WOR016307, WODSA24048, WOO03/024053 and WOUIIT8ST;
ks 19 i
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novadrenergic agents inchuding, but not limited to, diethyipropion {sach as Tenvate®
{{-propunone, 2-{dicthylamino)-Hphenyls, hydrochlondy), Merrell),
dextroumphetamine (also known as dextroamphetamine sulfate, dexgmphetaning,

dexedring, Dexamper, Ferndex, Oxydess 11, Robese, Spancap #1), sazindol ({or 3-(p~

843

chioropheryl -2, S«dihydro-3H-imidazo] 2, T-alisoindol-5-01) such as Sanorex®,
Novartls or Mazanor®, Wyeth Ayerst), phenylpropanolaming {or Benzenensethanol,
Iphi-{1 -sminoethyt)-, hydrochloride), phentesinine {(of Phenol, 3114, 5-duhyidro~1H-
inidazol-2odiethyij{E-methyipheny-Hlaminol, monohydrochloride) such as Adipex-
PA. Lemmon, FASTING, Smith-Kline Beecham and lonanind, Modevay,
10 phewdimetrasioe {or (28,38)-3.4-Dimethyl-2phenyimorphobine L{+)tasrate (111D

such as Metra® (Forest) | Plogine® {Wyeth-Ayerst), Prele-28 (Boehringer

fngelheim), and Statobex® (Lemmon), phendamine tartrate (such ag 1 hephorin®

{2,349 Togahydro-2anethyb9-phepyv-TH-ndenol] 2, felpyridine L-O8 Hartate

o

{Hp, Heds

fmams-Lakoche), methamphetimine (such as Desoxyn®, Abbot (SN,
18 {slphak-dimethylbenzencethanamine hydrochloride}), and phe-r.tﬁh‘imim‘.é:im tartrate.
{such as BontrilR Slow-Release Capsules, Amarin (-3,4-Dimethyl-2-

phepyhmorpboline Tartrate);
fatty acid oxidation upregulator/inducers such as Famoxin® {Genset);

monaming oxidase futubitors mel ud_ing but not limited to betloxsione, mockobemide,

brotaro; ming; p shenosathing, estprone, betbl, toloxatone, pithindol, amiflaming,

]
e

sercloroning, dazinapring, lazabemide, milacemide, caroxazone angd other cerfain

pompounds g diselosed by WOO1/12176; and

other anti-obesity agents such as SHT-2 agonists, ACC {acelyd-CoA carboxylase)

inhibitors such as those described in WOO3/072197, alpha-ipoic acid (alpha-LAY,
A AODUENS, appotite suppressants such as those s WOUIMG07, ATL-062 {Allyme
LOY, benzocsine, benzphetamine hydrochloride (Didrex), bladdersevack (focus

s

vesicalngus), BRSI (hombesin receptor subtype 3) agonists, bupropion, caffeins,

COR ggomstg, chitosan, chromivin, conjugated Hooleie acid, corticotropin-releasing
hormene aponisis, dehydroepiandrosterons, DGA l(dmcm,hmmi acyltransferase

~ 198 -
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1} inhibitors, BGAT2 (diseylglyceral acyltransferase 2) inhibitors, dicarboxstate
transporter inhibitors, ephedra, exendin-4 (an inhibitor of glp-1) FAS (fatty acid
synthase} niibitors {such as Cerulenin and C75), fat resorption inlibitors (such as
those o WOU083451, and the like), Tatty actd transporter infubitors, natural water

5 soluble fibers (such ay psylliinm, plantago, guar, o, peetin), gelatn sntagonists,

gatega (Goat’s Rue, French Lilac), garcinia cambogia, germander (eworium

&

chumeedrys), ghrelin antibodies and ghrelin mitxgm:six {(such as those disclosed in

WOUTRTIAS, and WOD2/A082503, peptide hotmones and variants thereo! which affect
the isler cell seoretion, such as the hormones of the secrutin/gastric inhibitory peptide

10 {GIP)Yvasoactive infestinal peptide (VIPYpituitary adenylate oyolase activ ating
peptide (PACAPYelucagon-like peptide I (GLP-HY glicentin/glucagon gene family
anddor those of te adrenomedallin/amyiii/caleitonin gene related peplide (CGRP}
gene family includingGLP-1 (gluocagon-fike peptide 1) agonists {e.g. (13 exending,
{2} those GLE-1 moleenles deseribed in US20050 130891 including GLE-1{7-34),

, GLP-3{7-363 or GLP-1(7-37) in its Cotenminally cathoxylated or

amidated form or as modified GLP peptides and wiodifications fhereof including

those described In paragraphs 17-44 of USZ0050130891 and denivatives dertved fioim

GEP{7-30000H and the corresponding acid amide are eniploved svhich have the

following geoeral formula

20 RANH-HARGTPTSDVS YEBGQAAKEFIAWLYK-CONH,

wherein Rl or an organie conypound having from 1 10 10 carbon afoms. Preferably,

R g the reswdve of g corbexylic adid, Particalarly preferred are the following

carhogyhc.ackd residuey foryl, seetyl, propionyd, isopropionyd, methyl, ethy,

propyl, soprapylos-bulyl, see-butyl, fert-buiyl.) and glp-1 ¢ glocagon-fike peptide-1,
25 plucocorticold ai tagonists, glucose transporter inbibitors, growth hormene

seorstagogees {such ax those disclosed and specificalty desoribed in US3536716),

interlorkingG {1L-6) and modelators thercof (as in WOO3/057237, and the like), L-
curmitine, Mc3r {melanoeortin 3 reveptor) agonists, MCH2R {melanin-concenirating

hormang Z-i&;s agonistantagonisis, melanin concenirating hormone antagonists,

< 390 -
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WO G T4G79), nomame barba, phosphate trangporter inhibitors, phytopharm
compoand 37 (CP 644,473}, pyruvate, SCO-1 (steswroyvi-CoA desaturase-1) inhibitors,
T (Tularis, Inc., Boulder COY, Topiramate (Topimax®, indieated v an ant-
cemvulnant witich bas been shown o inerggse weight loss), transorption {aclor

meschalators (sueh as those disclosed in WOU3/A26576), P-hydroxy steroid

A

dehydrogensse-1 jnhibitors (ff -HSDA1), f-bydroxy-Pmethyibotyrate, p37 (Piizen,
A TN T S - " A3 eadord aie . A
Fomisamide {Zonegran T, fodicaled as an anti-opileptic which hag bean shown to lged

to welght foss), and the agents disclosed in LUS20030] 19428 paragraphs 20-26,

W Thepeptides and agonists deseribed hereln can be used in therapautic conbination
with one of more anti-diabetic agents, mcluding bub not imited to;
PRARY agonixty such as glitazones (oo, WAYW120,744, AD 5075, balaglitions,
oiplitazone, darglifazone (CP-863235, Plizer), englitazone (CP-887232, Plizen),
isagitlazone (MITAI&), MCC-S55 (Mitsibishi disclosed in US5394016}, ploglitazons
15 (such as such ag Actes plogliterone; Takeda), rosiglitazone (Avaddia ;Smith Kiine
Bae‘ec.ham}} vosi gliavone maleate, troglitazone Rezalin®, disclosud in US4572612),
voglitazone (3-011, Sankyoe}, GL-262570 (Glaxe Welcome), BRUABGSS
{disctosed fy WODBASII ), CLXA0921, 3-BTZD, GW-0207, LG 100641, JFT-501
CIPNTPRN), 18035645 (Merck), R-110702 (Sankyo/Piizer), NN-2344 (D,
¢ Reddw/KNY, Y440 YVarnanouchi), LY-300512, LY-51981K, R483 {Roche), T131
{Tularily, and the like sndcompounds disclosed in US4087777, US3002083,
LISS74I803, URSO65584, US6130383, US6150384, US6166042, USE166043,
USOTZ2000, USHRTIZ03, USE271243, USE2880958, USA303640, USEI20404,
USS904554, WOOT/TOR 13, WOUTRTR7,WORT/2R1 13, WOOT/2R 137, WOST/27847,
WOOUTH48S, WO00685, WOU3/027112, WO03/035602

o
23

WOLRIR I3, WOO3/33567, sl pharmaceutically ﬁmt,ptcﬁw?c ity thereef:
biguaatides such as metformin hydrochloride (N, N-dimethylimidodicarbonimidic
diwmide hydrochionide, such as Glucophage™?, Bristol-Myers Squibb);, metforinin
hvdrochloride with glvlaride, such as Glecovange™, Bristol-Myars Squibby
so buformis (midodicarbonitidic diamide, Nebutyl-); etoformine (1-Butyl-2-
ethylhignanide, Schering A, G other metformun salt forms {muiuo’lm x where the sali
- 200 -
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What is elsimed 8

i A method of preventing or treating a side-effect associated wit b opinid
administration, the method comprising administering to a patent that & being treated
with an opieid, a polypeptide comprising the amine acid sequence:

AR whoerel:

5

A%t an amino acld sequence comprising a pro sequencs depicted In FIGL £ o
B i3 an aming ackd sequence commprising & pro-sequence depieted w FIGL 4 o
IOomissing:

£ iy an amino seid sequence comprising & GO-C receptor agonist polypeptide
amint actd sequenct

whereiin one or more Ash having the stracfure:

o
]
| {
Hp
2 ¢
- G
\Y - i
F \\Tﬂ?
i
i

o
y, g
X
@ N , jL HO, 40
e f Mg HOT \] ‘ v
PR > AN < ‘ N { o b
N % ¢ 5 e »5 A &
N § S I N Fg s e
L PR o g B
O 1 B ke,
£ {hy 3

srovided tht an Asn ot the carboxy tomminus is tot feplaced by stractire () of
structuze {¢},

.

2 The method of elabm T wherein the patiend {5 beng treated with an

apioid selecied From the group consisting of alfentanil, Buprenorphine, buterphanol,
vodeine, dezocing, dihydroedeine, Featanyl, hydrocodone, hydromorphone,

S0 .
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levorshanol, meperidine {pothiding), methadone, morphine, naltbuphine, oxyeodone,
S A7 H : > 3 2 :

oxymosphens, pentazocing, propiram, propoxyphene, suferitanil and irsmadol.

3 The method of laim 2 wherein the patient is being treated with an

opicid selevted from the group consisting oft morphing, codeing, osycodane,

hydrocadone, ditydrocodeing, propoxyphene, fentanyl and tramadol,
4, The method of any of clatms (<3 whereln the side effeet iy selected

From the grovy consisting of constipation, nausea and vomiting,

S The method of claim 4 wherein the side effect is consiipation,

o

&, The mothod of claim 4 whercin the side offent is nauses.
7. The method of elaim 4 wherein the side ffect is vomiting,

8, The wethod of any of claims 1-7 farther comprising administeniog e

opioid aitagonist,

2. The maethod of viaim § wheren the optoid-antagonist ts nalogone or

nalrexone,

10, Theethod of any of elaims 1-9 whersin the polypephide comprisss &

sexpopee selected frony

PGPUBICARAACTGE (SEQID NOL )
POTOBICATAACTGC (REQ ID NO: )

POYTCRR SCREQ IDNO: )
POTCEICARAACTGC (SEQ 1D NO: )
FGTCEICARAACTGC (SEQID NO: )

POTOERICABAACTEC (SEQID NO: 3

S
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POTCEICADAACTGC (SEQ IDNO: )
POTOBICACAACTON (SEQ ID NO: )
POTCEICAAAACTOC (SEC D NO: )
POTCRICAMAACTGC (SRO D NO: )
POTCHICATAACTGE (SEC D NO: )
POTCRICALAACTOC (SEQ ID NO: )
POTCEICAVAALTOC (SEQ IDNO: )
POTCHICAHAACTGE (SEQ ID NO: )Y
POTCEGICAYAACTGC (SBQ D NO: )
POTCEIGCAYAACTGC (SEQ DN
POTCRICCAYAACTGC (SBO D NO: Y
POTCEICAGYAACTEC ($EQ 1D NO: )
POTCEICAY GAACTGC (SEQ 1D NG )
POTCEICAYAGACTCE (SEQID NO: )
POTCEICAYAAGCTGO (SEQ ID NO: )
TTORICAYAACTTGC (SEQ 1D NO;
POTCEICAYAACTGHC (SEQ 1D NO:
POTCABICAYAACTGC (SEQ 1D NO:
POTCHAAYAACTOC (SFQ 1D NO:
POTCEIACAYAACTGC (SEQID NO:
POTCEICAAYAACTGC (SEQ ID NO;
POTCEINAYAAALTGE {SBQ 1D NO:;
POTCRICAVAACATGE (SEQ ID NO:
POTCEICAYAACTAGE (SEQ ID NO: 3
POTCEICAYAACTGAT (SEQ ID NO: )
POTCABICAAYAADTGC (SEQ D NO: )
POTCEAICAAYSACTGO(SRQ 1D NO: )
POTURIACAAYAACTGE (SEQID NO: )
KDDCRLOVYNVACTGCL
KDECELOVNVARTGUL
RDDCRLOVNVACTGC

e - - U ed et

o]
s
s
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KDECELOVRNVACTGT

BCBLOINVACTGO

BCBLUYRVACTGCL

ECELCYNYACTGC

FIIPLKTIANDDCELOVNVACTGC

FICCLRTIANDDCELOVNVACTGCOL

FRTLRTIANDECELOVNYACTGCL
FRTLRTIANDECELCVNVACTGC
NDBOBLOVRVACTGL

1 NDEBCELOVNVACTGOL
WORCELOVNIAUTGE
NDECELOYNVACTGCL
NODBCELOVRVACTGC
PNTOBICANAACTEO

1% PNTCEBICAYAACTGCO
TRECELOINVALCTGC
TIANDBOELCOVNYACTGCL
TIANDDOELOVRVACTGC
TIANDECELOYVNVAUTGCL

2o TIANDECELOVNYALTHC
TIATOECRLCINVACTGC

TIATDECELOINVACTG

MEAWLLAVLCLLGALAVLVEGVTVODOGDLSFPLES VEQUKHLREVOEFTLIM
25 SHKKFALRLPEPVAPELUSQSAFPEALRPLCERPNARRILORLEAIAQDPNTCHE
CAYAATTGE ’

BROPGTCEICAYAAUTGU,

30 PSTCRICAY AACAGE:

g
Lo
18]
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PNTCRICAYAATTGE,

ADDCRLOVNBACTGOL,

FRTIRTIANDDCELOVNVACTOCL,

FRTLRTIANDDCLOVNVACTGCL,

LOALRTMDNDECELCYNIACTGS,

FETLRTIANDDCELOVNVACTOC,
NODCELOVNVACTOCL
NDDOELOVNVAUTACL
NDDCELOVNVACAGCL
NDOBCELOVNAACTGCL
MNDDORLEVAVACTGCOL
NDDBCELCANVACTOCL
NUDCEACVNVAUTGCL
NDDCALCYNVACTOCL
NDACELOVNVACTGCL
NADCELEVNVACTACL
ADDCELOVNVACTGOL
NODCELCAY AACTHCL
NDDCELOVNPACTGUL
NDDCELOYNVACTGULKE.
NDDCELOVNVACTACLKK
NDDCRLOVNVACTGC!
NDECELOVRVACTGCL
NOBORLOVRVACTACL
NDECRLOVNVACAGCL
NDECRLOYNAACTGOL

ol
L9
Yo
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NDECELOVAVACQTGCL

NEPCELCANVACTGOL
NOFECBACVRNVACTOCL
NDECALOVNVAUTCCL

NDACBLOVNVACTGOL
NADCRLOYNVACTGCOL
ADRCELOVNYACTGCL.

NDECELCAYAACTGCL

NOBCELOVNRACTGEL
NENCELUYNVACTGULEK

KDRECELOVNVACTACLEK

NDECELOVNVACTOM
NDDCELOVNVACTGC
NUDCELOVNVACTAC
NBDOCELOVNVACAGE
NDDOELOVNAACTOC
NODOBLOVAVAUTOC
NDRCELCANYALTOC
NDBDOEACYNVACTGC
NDDCALOVNVACTGC
NDACBLOYNYACTGE
NADCRLOVMVACTGC

ADDCRLOVNVAUTGC

NDDRCELCAYAACTGC
NDDROELOVIPACTGE
NEBRCELOYNYACTGC
NRECELOVRVACTAC
MOBCHLOVNVACAGC
NDECELOVMNAALTGO
WDECELOVAVACTGC
NDECELCANVACTOC

<234 -

PCT/US2007/062815

1283



WO 2007/101158 PCT/US2007/062815

NDECEADYNYACTGO
NEECALCYNYACTGC
MDACELOVNVACTGC
NADCELOVRVACTGO
ADECELOVNVALTGE
NOECBLCAYAACTGC
NOECELUVPACTGC
NEDCELOVNVACTGCA
NDHCELOVNYAUTECA
10 PETCHICAYAACTAL
PUTCHICAYAACTGCL
PUTORICAYAATTGCLER
PHTOEICAYAACTGU

3

15 1. A polypeptide copuprising the amine acid sequence:
AR50 wheseln:
AT is an amino actd sequence comprising a pre sequence depictad dn FIG. 4 or
is missing;
8 3 an amine acid sequence comprising a pro sequence deplicted in FIG 4 o
¢ iynmssing
¢ is an amino acid sequence comprising & GCC reeeptor ggonist polypeptide
aming achl sequence,

whebein ime or more Asn having the structure:

£

i optionalty replaced by & group having & stracture selected from (8. ¢ Ty and {e)
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S
g 3
[ ) ; HO. 0
Ry s
S VIS R i
Npb '{3\\ /R . R "
WY L N
4 \ S ey N
' o N ﬂ = !
3 a
" {h 1)

PIOY. \ac& that an Asn al the carboxy terminus is not replaced by structure (o) o
struchure {0 }

ook
Tk

The polypeptide of elaim 11 whereln O comprises the wing acid
SeuEnRees

Xuay Xoan Xaag Cysy Naag Xang Xany Kung Xaag Xy Xagyy Cysp Kang Xaags Xanyg

10 Xowg (SELCID NGO wherein:
Kany by Ser, A, Thr, Ala, Gln, Pro, Lys, Gy, or Thr, ovis missing;

Nang 1§ His, Asp, Glu, Alg, Ser, Asn, Gly, or is mixsing:
Kany ds The, Asp, Ser, Glu, Pro, Val or Leawg

Kaas 15 Aspe He or Gl

Kagg 1s He, Trp or Lev

-
¢:3

Nuay s Cys, Ser, or Tyrg

Naagis Ala, Val, The, He, Met or Is wissing;

Nang1s.4) sy amind deid, b) Phe, 1

CAst, T, o) s amino avid vther than
Phe, Trp, o Tve, &) nop-aromiatic amino acid or ) s missing;
20 Kaagyin Ala, Val, Met, Theor e
Kaigg is Aln O Valg
o s Ala oy Thy

NXadg s Gy, Adaor Sery

Hanys 1 Cys, Tyror Is missing; andd

e
&

Nadyg 1% ) Trp, Ty or Phe; b)Y Lys or Arg; o is nuissing or o) Hig or Leo of
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{ay  wpolypeptide comprising A°, R” and (" whereln ¢ne or more Asn is
optionally replivied by a group baving a structure selected from {u), &) and (o)
by apolypeptide comprising B? and ¢, wherein one or mnore Asis
sptionally replaced by a group having a structore sclected fom (a), {b) and {e)
i oy apolypeptide comprising A and O wheroln one o more Asn i3

optionally replaced by a group having a structure selected {rom {a), (b} and {&) and

¢y apolypeptide comprising O whereity one or more Asn s optionally
seplaced by a growp having a structure selected from {a), (b} and (o}

10 14, The polypeptide of any of clatms 1-13 selocted fromy
{ay o polypeptide consisting essentially of A7, B” and C'whersin ong or
mire Asn s optionally roplaced by g group having a sttt selected from {d), ()
4 g polypeptide consisting essentially of B and €, wheran one or more
18 Asn isoptionally replaced By a group having o structure selected from {a), (b} and (o)

{7y apolypeplide consisting essentially of A" and O wherein one of mowe.

Asn ix optionally veplaced by a group having a structure selocted from (a), (b)Y and (o)t
and

()  apolypeptide consisting essentially of € wherein one or mors Asnig

20 optivually rep slaced by a group having @ structure selected fom (8), (1) and {e).

18, Thepol };’;};:;}ii{ie of ';my of claims 1114 selected from,
@ apolypeptide consisting of A%, B and O wherein one or more Agn s

optionally replaced by & group having & structure selecied from (a), (by and (€}

28 ) apoiypeptide vonsisting of B and (7, wherein one of more Asn is
optionally vephied by a group huving @ structure selected from {2, (b) and {e);

{£y @ polypeptide consisting o A7 and € wherein one or more-Asn I8

opttopally replaced by 2 group having a structure selected from {a), (b and {u); and

| () & polypeptide vonsisting of € wherein oue or more Asu s optiaaily
WM R R b s R

30 replaced by a growp having a structure selected from {4), (b) and (¢}

1286



5

~

10

15

20

WO 2007/101158 PCT/US2007/062815
16, The polypeptide of any of claims 11-15 selected from:

.-'w.;

(&) apolypeptide comprising A7, B” and (Uwherein one or more Asuis
repleced by a group having a strocture selected from (2), {b) and {o);

By apolypeptide comprising B and 7, Wheretn One 6F more Asn i
replaced by o group having a structure selected frem (1), (b and (£}

< a polypeptide conyprising A” and € whereln ong or more Asn I8
replaced by & group having 8 structore selected from{a), (b} and {e); and

(Y  apolypeptide comprising £ wherein ong or more Asw I8 replaced by @

grou having a structure selected from (1), tb) and ().

£7. The polypeptide of any of claimg 11-10 selected from;
(&} a polvpeptide conststing essentially of A7, B® and €' wherein one o

mrorve, At is vendaced by & group having.a structure selected from (&), () and [w);
¢ R P : \ g 3

(%) apolypeptide consisting essentially of B and €, whereln ong or g

Asn is replaced by a group baving a stroctuwes selected from (a), () and ()
T & .

{£)

Axr s rpplaced by & groop having astructure sclecte § froms (8, () wnd {c}; and

g

a podypeptide comsisting essentially of A7 and £ whereln dnig of more
Wy apolypeptide consisting easentially of C7 whereln one or tove Asn is

replaced by & group having a structure selected from {a}, (b} and {c}.
A (v} &

(8. The polypeptide of any of claims 11-17 s¢ ¢lected from

{8 apolypeptide consisting of A7, B and O, whereln one or more Asn i
veplaced by o group heving a structare selected from .{a},, (b} und {¢}

{8 wpolypeptide consisting of B and €', whereln one ormore Asn is
replaced by a sroup having a strocture selected from ()., (b) and (e}

{0y apolypeptide cousisting of A’ and O, wherein one or niore Amn is

replacad by 8 group having & structure selected from (a), (b and () wnd

@y epolypeptide consisting of C' wherein one or more Aso s replaced by

4 group huving i structure sefected from {(a), (b andd (o),

19, The poalypeptide of any of daims 1118 whesein
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{0 comprises an aming acid sequence depicted in Figure 1, wherein one or more Asn

tw replaced by a group having 8 structore selected from {a), (b) und {o}.

20, The polypeptide of any of claims 11-19 wheran
{7 eomgsists essentially of an amine acid sequence depicted in Figure 1, wherein one or

wore Asstis repleced by g group having 8 structure selected from (a3, (B3 and {¢}.

2t The polypeptide of any of claims 11-20 swhereln
O ponaiais of an antiuo acid sequence depicted in Figure 1, wherein ong or more Asn

,

is veplaced by & group having a stracture selected from (1), () and (£}

2. 16 polypeptide of any of claims 11-21 wherein
2COMPHESS up amim seid sequence depicted in Figure 2, wherein one or more Asn

is yeplwe);é By a group having a strocture selected from (1), (b) and (),

23, Thu polypeptide of any of claims 11-22 wherein
¢ consists essontially of snamino acid sequence depicted in Mgwve 2, wherein one r

more Asp &3 mﬁxmcxi by & group having # dtrbcture selected from (&), (b} and (¢

24, The polypeptide of any of claims 1123 wherein

€ consists of an'amino acid sequence depicted it Figuee 2, wherein one or inofe Asn

is replaced by & group having & stracture sefected from (4}, () and (&}
25, The polypeptide of any of claims 11424 wherein
O comprises an amino acld sequence depicied in Figure 3, whersin ane or move Asn
is replaced by a group having a strocture selected from (dL {b}and {}.
26, Thepelypeptide of any of claime 1 1-25 wherein
€7 sonsists essentially of an mming seld sequence depieted in Figure 3, wherein one ov

sitore Asn i replaced by a group having a structure selected from {g), (b and (&)

-3 -
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27, Thepolypeptide of any of claims 11-26 wherein

o
¢

consists of aft aming acid sequence depicted fn Figars 3, wherein o of more Asa

is replaced by @ gronp having o structare selected from {a), (&) and {©).

28, The polypeptide vl any of claims 1127 comprising an amsino acid
sequence depicied i FIG. 4, whereln one or more Asn is replaved by a group having a

shracture selected from {8, (b)Y and (€).

319, The polypeptide of any of clatmis 11-28 consisting essentially of an
arinG neld segeence depicied i FIGL 4, wheretn one or more Asa s replaced by &

sroup having o straeture selected from (a), (b) and {o).

30, The polypeptide of any of claiims 11-29 consisting of an wming acid

sequence depicted in FIG. 4, wherein one or more Asnis replaced by & group having a

structurs solected from {a), (b) and {¢),

31, The polypeptide of any of claims 1130 comprising an amine acid
gequenis depicted i FIG, 4, wherein o or more Ast s replaced by a group having a

stractuve selocted from (1), (b) and ().

32, Thepolypeptide ofany of chaims 1131 consisting o mai dof an
PpOLYRE 3 g

arvine aoid seguence sii;:pi cted i FIG. 4, whersin one of muxne Asn i ';fcgias:eﬁ by a

group having & strocture selected from (a), (b) and ().

13, The polypeptide of any of claims 11-32 consisting of an gmino geid
sequence dopeted in, FiG. 4, wherein one or more Asn is replaced by a group having a

atrusture selected from {a), (b} and (o)

34, The polypeptide of aoy of claims 11-3% whereln one or more Asn s

o

replaced by 'a group having a structure sslected from () and (€}

- 2 -
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35, Thepolypeptide of any'of claims 11-34 whercin one or more Asa is
replaced by a growp having strachure {a).

300 The pol }‘pemide of anyof olafms 11-35 wherein one or miore Asn ig

ruplaced By o goup baving sty e {).

7. The polypeptide of any of claims 11-36 whersin ong or more Asn i3
veplaged by & group having stracture (Bb).
38, The polvpeptide of any of clatms 11-37 wheredn an Aso at the aming

terminus of the polypeptide is replaced by a structure selected from. (a), (b} and (o).

39, The polypeptide of any of claiing 1138 whereln an A at the carboxy

fesmimns of the pelypeptide is replaced by a strocture (b},

40, The polypeptide of any of claims 11-39 clsfms whereln an Asn that is

neither st the carboxy termninus of the polypoptide nor af the amine termanus of the

polypiptide i replaced by & strachure selected from (1), (b) and (o).
St { h . A0, )
41, The polypeptide of uny of olaims 1140 whersin ol Aso are replaced

by a structure selected fom (8), (hhand (¢).

42, The polypeptide of any of clabms 11-41 wherein at teast two Asn are

replaced by & structure setected from (a), (b) and (o).

435, Thepolypepiide of any of claims 1-42 whorein at least three Asn are

replaced by a strpeture selected from (), (b) and {2).

34, The polypeptide of sy ot claims 11-43 whersin at feast four Asn are

replaced by a structuré sélected frons (a), (b) and (¢}

PCT/US2007/062815
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45, fhe polypeptde of sny of claims 1144 wherein at least five Asn are
replaced by g strecture selected from (2), (b) and (¢).

46, The pedypeptide of any of claims 1145 whereln at least six Asn are

replaced by o structure selected from (1), {b) and (e},

.

47, The polypeptide of any of ladms 1146 whereln all Asn replaced by «

strucfure selected from {a), {i’ﬂ and (¢} ave replaced by structure (a).

48, The polypeptide of any of olaims 11-47 whereln all Asn replaced by »

striptare selected from (0), {b) and {¢) are replaced by structare (b},

45 The polypeptide of any of elaims T1-48 wherein all Asn replaced by &

structure selocted from {a), (b) and (o) arerepluced by structire (),

30, The polypeptide nfany of claims 1149 whurein ol Toast one Asw

within A%, when A7 Is present, is roplaced by astincture solocted from (), (b and (&),

51, The polypeptide of any of claims 1-30 wherein at least one Asn

within &', when B is present, is replaved by a structure selected from (a), (b and ().

32, The polvpeptide of auy of claims 11-51 wherein at Jeast one Asn

within O is replaced by o structure selecied from (a), (b) and {2)

53, The polypeptide of any of claims 11-52 wherein all Asnwithin Care

replaced by & structade selected from (2), {b) and (¢,

)

534, The polvpeptide of any of claims 11-33 wherein s least one Asn

within &', when &' 15 present, 18 replaced by structure (2},
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L
i

The polypeptide of any of claims 11-54 wherein at loast one Asp

within B, when B is presuat, ts seplaced by strueture ().

1.4
o

The pa}ypept‘lde of any of elaims 11-58 whereln at least one Asn

within O, when O is prosent, 1s veplaced by stucture (a),

[

~
I
i

The polypeptide of any of elaims 11-56 whereln at Teast one Asn

within A7, when A° i present, iy replaced by structure {b),

LY

S, The polypeptide of any of olaims 11-37 wheretn af Ipast ong Aga

3

within B, when B’ is prosend, is replaced by structure (b).

i
Noat

The polypeptide of any of claims 11-538 wherein at least ope Asn

'y

within €7, when (7 18 present, is replaced by strocture (b).

&0 The polypeptide of any of olaims 11-39 wherein af Teast one A

within A% when A” is present, s roplaced by structure {g),

A

{

. The polypeptide of any of claims 11-60 whorein at lesst one Asn

»

within B, when B 18 present, 1y replaced by structure (¢},

62, The polyvpeptide of any of claims 11-61 wherein al loast orw Ash

(v

within €7, when (' 18 present, is replaced by stracture (o).
43 The polipepiide of of any of claimy 1162 wherein U comprises an

amine acd sequence selected from:

CASAACTGC {Sﬁ(},iﬁ NO: )

POTCBICATAACTGC(REQ ID NG )

POTCRICANAACTGC (SEQ IDNO )

PGTCEICA {;‘sﬁf&{)‘ii‘{}{'i: {SEQIDNO: )

PUTCRICARAALTGC (SRQ YN )

1

14

o9

bt
1
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POTCRICAEAACTGC (SEQ D NO: )
POTCEICARAACTOC (SEQ ID NO: 3
PGTCRICAGAAUTGC{SEG ID NO: )
PGTCRICAAAACTOC (SEQID NO; )
5 POTCRICAMAACTGC (SEQ ID NO: )
POTCHICAIAACTGC (SEQ IDNO: )
POTCEICALAACTGO (SEQ ID NO:
POTCEICAVAACTCGC (SEQ ID NG )
POTCECAHAACTGC (SEQ ID NO: )
10 POTCEGICAYAALCTHC (SEQ 1D NO:
PGTCRIGCAYAACTGC (SEQ 1D NO:;
POTCRICGAYAACTGC (SEQ ID NO:
PUTCEICAGYAATTGC (SEQ 1D NO:
POTCEICAYGAATTGC (SHQ ID NO:
15 CRICAYAGAUTGC (SRQ 1D NO:
BOTCRICAYAAGETAC (SEQ 1D NO:
POTCRICAYAACGTGC{REQ D NO:
POTCRICAYAACTGGC (SEQ 1D NO:
POTCAEINAYAACTGE (SEQ ID NO:
20 PUTCEAIAYAACTGO {SEQ 1D NO:
POTORIACAYAACTGC (SEQ 1D NO:
FGTORICAAYAACTGC {SEQ ID N
PETCHICAYAAACTGE (SEQ ID NO:
POTCRICAYAACATGC (SEQ 1D NO:
wa POTEEIC A\’U\C’AG(‘(R?QID?\U:
POTCEICAYAACTGAC (SRS (D NO:
PGTCARICAAYAACTGC (SEQ IDNG: )
PHTCRAICAAYAACTGC (SEQ IDNO: )
POTCTIACAAYAALTOC (8RO IDNO: )
3 RDDOBLOVNVACTGUL,
KORCELOVRVACTOCL

s e e ea”

P

e

- 244 -
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KODOELOVRVACTG
KDECBLOVNVACTGO
BOBLOINYACTGE
POBLOVIRVATTOCL
BORLOVNVACTOC
FRTLATIANDDCBLOVNVACTEC
FRTLRTIANDDCELOVNVACTGOL
FRTLRTIANDRCELOVNVACTOCL
FRTLRTIANDECELCVNVACTGC
15 WDDCBLOVNVACTGE
NODCELOVNVACTGCL
SNOECELOVNIACTGC
NORCELOYNYALTGUL
NDECELOYNYACTEC
AACTGU
PNTURICAYAACTGC
TOECELCTRVACTOC
TIANDRCELOVNVAUTGOL
TIANDDCELOVNVACTGC
2 CPIANDECELOVNVACTGOL
TIANDRCELOVNYACTGC
TIATDECELCINVACTGO
TIATDECELOINVACTGC;
MMNAWLLSVLOLLGALAVLVEGVTIVODGDLSFPLES VK QLK HLREVORPTLM
35 SHKKFALRLPRPVAPELOSOSATPEALRPLOCREPNARBILORLEAIAQDPNTCE]
CAYAACTEC:
EDPGTCRICAY AAUTGC;
PATORICAY AACALC;
PNTCEICAY AACTGC,
3 NDDCELOYNBAUTGCL
FETLRTIANDDCELCYNVACTGCL

3

15 PNTCHICAN

<245 .
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FRTLRTIANDDCLCOYNVACTGCL,
LOALRTMDNDECELOVNIACTGC;
FRTLRTIANDDCELOVNYACTGOL
NODCRLOVNVACTGCL
5 NDDOBLOVNVAUTACL
NIDCELOYNYACAGCL
NDDCELOVNAACTGOL
NDDOELOYAVACTGCL
NDDURLCANVACTOCL
10 NDDCEACVNVACTGCL
NDDCALOVNVACTGOL
NDACELOVNYAQTGOL
NADCELCVNYALTGCL
ADDCBLOVNVACTGOL
5 NDDOBLEAYAACTUGCL
NDDCRLOVMEACTGOL
NDDCELCYNYACTGOLKR
NEDCELOVNVAOTACLKK
NDDRCELOVNVACTGOO
20 NDECELOVNYACTOCL
NDECHELOVNVALTACL
MNDECELUVNVYACAGCL
NEECELOVNAACTGOL
NDRCELOVAVACTOOL
25 NDECELCANVALTOCL
NDECEACYNVACTGCL
NDECALCYNVACTGOL
NOACELCVNVACTGCL
NADECELCVNVACTGCL
ADBCELOYNVAUTGCL
HDECELCAYAACTGCL.

[»
&5

» 346~
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MNDECELOVNPACTGOL
MREORLOVNVACTOULER
NDE{TEL{;?if‘N:V'iﬁiﬁ’E‘;x‘_ﬁtLKK
NPECELOVYNYAUTGOL
MPRDCRLOYNVACTGC
NDDCELOVNVACTAC
NDDCHLOVNVACAGO
NODUELOVNAACTEC
NDDCELOVAVACTGC
NDDCELOANVACTGE
WDLBCEACVNVACTGD
NODCALOVNVACTGC
NRADELOVVACTGC
NADCELOVRNVAUTGC
ADDUBLOVNVACTGC
NDOCELUAYAALTGO

ADDCELOYNPACTEE

NI EOELOVRVAOTGC
NDBRCBLOVNVACTTAL
NDECRLOVNVACAGE
NDECELOVNAACTGC
NDiEi(Ziiiji..:(:f"»f’AVA{T..’}"(}(J
SRCBLCANVAUTGC
NDRECRACVRVACTG
NDECALOVNVACTGO
WRACBLOVNVACTGC
NADUELCVNVACTGC
ARCELOVRVACTGO
N i)ﬁii(fiii.;iﬁ?ﬁ&%“ AACTGO
NDECELOVRNPACTGE
NODCELOYNVACTGCA

PCT/US2007/062815
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NERCELOVNVACTGOA
POTUEICAYAACTAC
POTCEICAYAACTGCL

POTCEICAY AAUTOCLEK
POTOREICAY AACTOC

wherein one ov more Asn 1s replaced by o group having a structure selected from {a),
{byand (e}

&4, The polypeptide of of any of claims 11-03 wherein (" comprises an
andue aold seguence selevted from:
PUTCHICAYAAUTGC (SEQ I NO: Land
NDDCRLOVMNVACTGOL (SEQ WD NO; ),
whierein one or more Asn 1s replaced by & group having a stroctire selected from (),

by apd (¢l
. L

-~

H3. A polypentide produced by the hydrolysis of structure () within a
potypeptide of soy of claims 11-64,
&6, A polypeptide produced by the hydrolysis of structurs () within &

potypeptide of any of claims 11-63,

67, A polypeptide produced by the hydrolysis of structure {¢} within a

podypeptisde of any of claims 1168,

68, The polypeptide of agy of claims 1 167 wherein nione of the Asn are
replaced by w stractare selected Fom {a), (b) and {c).

&%, The polypeptide of any of claims 11-68 wherein the polypeptide is

parified.

78, A pharmaceutical composition cony ‘3r§-si11 g 8 polype stide of any of
2 " % ¥ :
glaims 11-68.

. 248 -
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FAn

adminisiering the

§ 73

sedected Hroun a gastrointestinal motility disorder, chvome intesting pseudo-

obatryetion, cionic psendo-obstruction, Crobn’s

A method of Sreafing a gastroinstestial disorder comprising

PCT/US2007/062815

pharmaceutical composition of claim 70.

The method of claim 71 whereln the gastrointestinal disorder 18

disease, dundenogastric rafluy,

dyspepasis, fuuetional dyspepsia, nonuleer dyspepsia, & functional gastroiutestingl

digerrder, Tunetiona! heartburn, gastroesophageal rofiug disease {GERDY,

19 gastroparesis, ftritsble bowel syndrome, post-Gperative fleos, inflarmmatory boel

disorder, vlresative volitis, constipativn, chronde constipation, chronic iiopathic

constipatinn,

o o]
7
XS

A methoed for reating obesity comprising administering the

pharmaceutival compositian of claim 70,

A method for treating beart failure comprising administoring the

Al eorsposition of claim 7O,

A mothad for treating benign prostatic h\fpﬂm}asia

sdministering the pharmaceutic cal mmpsmﬁ(m of claim 70

comprising

A method for treating constipation comprising administering the

pharmacentical composition of claim 70,

14
phanmacentic
2 78,
7,
25
77
comatipatian,
78,
30 coustipation

The method of claim 76 wherein the constipiation is idiopathic

The method of

claim 76 wherein the constipation s chronic

240

whopathic
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The method of claim 71 wherein the gagtrointestinal disorder {s

freitable bowel syndrome,

84, The method of claim 79 whereln the ivitable bowel syadrome i

5 digrrhesepradominant irritable bowel syndrome.

81 The wethod of claim 79 wherein the fritable bowe? syndrome i

comstipation-predonsinant fivitable howel syademe,

10 82, Themethod of olaim 79 wherein the frvitable bowel syndrome iy

altemnaling-ivitable bowel syndrome,

83, ‘The method of ¢laim 71 wherein the gastrointestingl diserder is

ivflamiatory bowel disorder

15
84, The method of claim 71 wheremn the gastrointestinal disorder 1s
Croher's dsense,
83, The methed of dlaim 71 wherein the gastroinlestinal disorderis
20 ulestadive codity
Ra, A mothod for increasing gastredniostingd motility comprising
stministering the pharmacentical composition of elaim 70,
28 & A wthod for decressing gastrointestinal pain oy viscera! pain

comprising sdministering the phanmaceutical composition of claim 70,
8%, A method of preventing or treating a side-effct assoctated with opioid

sdiminigtration, the method comprising admitistering o & patient that is heing teated

at with an opioid, a polypeptide according to any of claiing {-69.
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89. A method of preventing or treating a side-effect associated with opinid
adiministration, the method conpriging adnunistering t a patient thet is being treated
with an opioid, 2 polypeptide according to my of elaims 1-69 wherein none of the
Asp are reploced By a structure selected from (a), (b) and (¢}

80, The method of olaim 88 or 88 wherein the patient is being tresied with
s opioid selected from the group consisting of alfentant], buprenorphing,
buterphane, codelne, dezoeing, dihydrocodeine, tentanyl, hvdrocodone,
hydromorphone, Jevarphanel, meperidine {pethiding, methadone, maorphine,
natbuphise, oxycodone, oxymorphone, pentazocing, propiram, propoxyphune,

sufuntani! and tramadol.
gl The method of claim 20 wherewn the pationt i being treated with an
opiend safected from the group consisting off morphine, codeine, dxycodone,

hysdrocodone, diydrocedeine, propoxyphene, fontany! and tramadol..

52, Themethod of any of claims 88-91 wherein the side effvct is seloeted

from the group consisting of constipation, nausea and vomiting.
83, The method of claim 82 wherein the side offect is constipation.

33, The method of ¢laim 82 whersin the side effect is nagsea.

s,
51

The method of clainy 92 wherein the side offect Iy vomiting,

88, The method of any of claims 88-93 further comprising administering
st opiodd antagonist.
97, The method of claim 96 wherein the opicid anfagenist s naldxone or

sadirexone.

PCT/US2007/062815
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#80 The mathod of any oF claims 88-97 whereln the polypeptide comprises

i segquence seiocted fromye

PUTCHICABAALTGC (SEQ ID N0 )
POTCHICATAACTOC {SEQ ID NO: )
PUTCEICANAACTGC (SEQ 1D NG: )
FPCEIIAQAACTGO (REQ ID NG )
FOTORICARAACTGCHSEQ ID NO )
POTCRICABAACTGC (REQ ID NO: )
]

)

PGTCBICADAALTGC {SED 1IDNO:
POTCRICAGAACTGT{SEY 1D NO: )
POTCEICAAAACTGC (SEQ ID NOY )
POTCRICAMAACTGE (SEQ ID NO)
POTCRICAIAACTOC (SEQ 1D NO: )
POTCRICALAACTOC (SEQ ID NOt )
PCTYCRICAVAACTGE (SEQ ID NO )
POTCRICARAACTGE (BEQ IDNO: Y
POTCHGHIAYAACTGE (SEQ D NO:
POTCRIGCAVAACTGC (SEQ ID NO:
POTCRICGAYAACTGC (SEQ 1D NO:
PUTCRICAGYAACTGE (SEQ D NO:
POTCHICAY GAALTOC (SBQ 1D NO:
POTCHICAYAGATTGU (SEQ 1D NO:
POTCRICAYAAGOTO (SEQ ID NO:
POTCRICAYAACGTGC (SEQ 1D NO:
PGTCRICAYAACTTGOC (SEQ 1D NO:
POTCABICAYAACTOC (SEQ D NO:
POTOEAICAYAACTC (SEC D NO:
FOTORIACAYAACTGC (SEQ 1D NO:
POTCRICAAYAACTGC (BEQ ID NO:
POTCRICAYAAACTGC (SRQ 1D NO:

. f e et

et vaet e

a3
Lt
$ord

PCT/US2007/062815
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PUTCRICAYAAUATCGU (SEQ ID NO: )
PUTCEICAYAALTAGC (SEQ ID NO: )
PGTCRICAYAACTGAC (SEQ D NO: )
PITCABICAAYAACTOC (SEQ ID NO: )

5 PUTCRAIOSAYAAUTOC (SEGID NO: )
PCTCHIATAAYAACTGC {SEQ ID NO: )
KDBCBLOWNVACTGCL

SLOVRNVACTGCL

BOBLOVNVACTGC
0 KDBCRLOVNVACTGE

FCELCVNYALTGCL
FUELOVNVATTOC
FRTLRTIANDDCELOVNVACTGD
1% FKTLRTIANDDCELOYNVACTGCL
FETLRTIANDECELOVNVAUTGCL
FETLRTIANDECELOVNVACTGE
NDDCELOVRVACTGE
NDDBCELOYVNVACTGCL
DECELCOVNIACTGE
NOBCELOYNYACTGCL
BLOVNVACTGC
PNTURICANAACTGC
PNTUEICAY AACTGC

28 TDECBLOINVACTGC

TIANDRCELOVNVACTGCL.
TIANDDCELOVNVACTGC
TIANDHECELOVNVACTGOL

.
AR
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MNAWLLSVLOLLGALAVLVECGVTVORGDLSFPLESYEQLKHLREVOEFTLM
SHEKFALRLPEPVARBLCSQSAFPEALRPLORKPNAEBILORLEATAQDPNTCE]

CAYAATTOO

BOPOTUECAYAACTGL,

BPSTORICAY AACAGE

1 PNTCRICAYAACTOCO

NDDCELOVMNBACTGCL,

FETLRTIARDDCELOVNVACTGOL,

FRTLRTIANDDCLOVNVACTGCL,

LOALRTMDNDECELCVNIACTGC,

2o FETLRTIANDDCELCVNVACTGCL;
NDPDCELOVNVACTGCL
NDDCELOVNYACTACL
NDDUELOYNVACAGCL
NODCELOVNAACTOCL

25 NDDOELOVAVAUTGCL
NDDCELOANVACTACL
NDRCEACVNVACTGCL
MDDCALUYRVACTOCL.
MNDATFLCYNVACTGCL

30 MADCELOVRVAUTGCL
ADDCELOVRVACTGCL

1

T2

Lty

A
1
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NDDRCRLUAYAACTGCL
NDPCRLOVNPACTGOL
NODUELCVNVACLTGCLRK
NDDCELOVNVACTACLKR.
NDDCELOVRVACTG
NDECRLOVNVASTGOL
NDECELOVNVALTACL
NDECELOVNVALAGCL
NDECELOVNAACTGCL
NDBECELOVAVACTGOL
NBECELOANVAUTGCL
NDECHAUVNVACTGOL
RDECALOVNVACTGOL
NDACELOVNYAUTOCL
NADCELOVNYAQTGCL
ADBUELOVRNVACTGCL
NDECELCAYAACTOCL
NBECELOVNPAUTGEL
NDECRLOYNVACTGOLKE
NDBECELOVNVACTACLKI
NDBCRLCVNVYATTO
NEDOELOVNVACTGT
NDDCELOVRVACTAC
NIDCELOVNVACAGC
NDDORLOVNAALTEE
MDDCELOVAVACTOC
NBDCELOANYALTGO
NDDCBACYNVACTGC
KDDCALCVAVACTGC
MNDACBLOYNYACTOR

MARCELOVNYACTOC

+

Lot

b3

Lo
*
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ADDRCRLOVNYACTGC
NDDCELCAY AALCTGT
NDDUBELOVNPACTGC
NDECELOYNVAUTGO
5 NDECELOVNVALTAC
NDECELOVNVACAGC
MUECELOYRNAACTGC
NUBCHLOVAVAUTE
MUECELOANRVACTGO
16 NDBECEACVRVACTGC
NDECALOVNVAQTGC
NDACBLOYNVACTOO
NARCELOVNYACTGC
SLOVRYACTGC
LAY AALTGC
CVNPACTGE
MNDDCHELOVNVALTGCA
NDECELOVRVACTGCA
PGTCRICAYAACTAC
20 POTCRICAYAACTGCL
PEICRICAYAACTOCLEK
PUTCEICAYAACTGC

PCT/US2007/062815

99, A method of treating pain or preventing pain comprising admimstering

oy
My
k&

an opioid and & GCC teceplor agonist.

100, The method of elaim 99 wherein the GOC reegplor agonist {92

golvpeptide according to anvof {elaimy 1-69,
!
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108, The method of clayin 99 wherein the GCC receptor agonist 18 a
pidvpeptide according to any of claims 1469 whereln none of the Asp are replaced by

a stroeture sedected from (a), (b and ().

102, The method of any of claims 99101 whereln the opioid is selected
fromn the group consisting of alfestandl, buprenorphine, butorphanol, codeine,
duzocing, dihydrocodeine, fontany!, hvthucodone, hydromorphone, fevorphanol,
meperidine {puthiding), methadene, morphine, natbuphine, oxycodone, oxymorphons,

pentazocing, propiram, propexyphene, safentanil and tramadal.

103, The method of any of claims 99-102 wherein the opioid is sefected
from the group congisting of morphing, codeine, oxveodone, hvdrocodone,

dihydrocodeing, propoxyphene, fentany! and tramadol

104, The method of any of claims 99-103 wherein the GCC recepinr agomst
iwa polypeptide comprising a sequence selected from:
POTORICASAACTGL (SEQ DN )
POTORICATAACTGC (SEQ 1D NOu )
POTCHCANAATTGC (SEQ ID NO: )
PTCEICAQAACTGC (SEQ 1D Ny )
POTCEICARAACTGC (SEQ ID NG )
POTCERIABAALTOC (SEQ ID NGV )

POTCEICADAACTGC (SEQ D NO;
POGTCEICAGAACTGC (SEQ D NO:
PUTCEICAAAACTGC {SEQ 1D NO:
PGTCHICAMAACTGC (S8EQ IDNO: )
POTCERIAIAACTGC (SEQ D NO: )
FOTCRICALAACTGC (SEQ IDNO: )
POTCRICAVAACTGC (SEQ D N )
PUTCRICAHAACTOC {SEQ ID NOU)
POTCEGICAYAACTOC (SEQIOYNO:

Tnama

T
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POTCEIGCAVAACTGE (SEQ ID NO: 3
POTORICGAYAACTOC (SEQ 1D NO: )
POTCEICAGYAACTGC (SEQ ID NO: )
PATCRICAYOAACTGC (SEQ 1D NO; )
POTCRICAYAGACTAC (SEQ ID NO: )
POTCECAYAAGCTOO (§BQ 1D NO: 3
POPCEICAYAACOTGC (SEQ 1D NO: )
PGTCRICAYAACTOGC (SRO IDNO: )
PHICAKICAYAALTGC (BEQ IDNO: ) -
POTCRAICAYAALTGC (SEQ D NO: ')
PUTCHIACAYAACTGC (SEQ D NG )
POTCHICAAYAACTGE (SEQ D NO )Y
PATCEICAYAAACTGC (SEQ ID N )
POTORICAYAACATGC (SRQ I NO: )
POTCRICAYAACTAGE (SEQ ID NO: )
POTCEICAYAAUTGAC (SEQ Y NG: )
PUTCABICAAYAACTGC (SEQ 1D NO: )
PUTCEAAAYAACTGC [SEQ D NO: )
POTUEACAAY AACTGC (SEQ ID NO: )

KDDCELOVNYACTGCL
ACTGOL
VACTGC
VACTGO

3 CELCVRVACTOCL
TELCVNVACTGC
f\’ﬁs'CTﬁG

ACTGUL
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HIREVQEPTIM

SHKEFALRLPKPVAPELCSQSAFPEALRPLCEKPNAEE I}»\}R.‘. BEATAQIPNTCEL

CAYAL \(* PG
EDPGTCEICATYAACTOC
FSTCRICAY AACAGC;
PNTCEICAY AADTGC
NODCELUVNBACTGOL
TLRTIANDDCRLOVNYACTGCL:
FRTLRTIANDDCLOVNVACTGOL,

LOALRTMDNDRCELCVNIACTOC

N, \7’ C‘i{;(i
3‘ ACTACL

Nt \(‘ ALOVNY A TGCL.
NDACTLOVNYACTGOL

NADICY VATTECL
\"}U(: CVNVACTGOL

CAYAACTGCL
\f”\PA( i‘ i “i

\i)i ”? § i
MEOECE §‘(’f\f’z\\ \( T '\L L
NOBCELOVNVACAGCL

- 359 -
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WRYACTGCL
SYWVACTGOL
CYNVACTGCL
CAYAALTGRCL
LLVNPALTGCL

f“\\ \L- Y(;{.-I\,-&K

NDECRLOVN
NDDCELOV]

NODCHLOVYNYACAGE
NDDUBLOVNAACTOO
NDDCELOVAVACTGC
N \ £ fa \ X(‘? (*

:X(.‘. X (.

ADDCELL *4 \*’s&(fﬁfif{i(l’i

NDIC *z LOVNY
NOECY
NEBECELUVN, uczu
NOBECELOVAVACTCOC
NDECELCANVACTGC
NDECEAOVNVACTGE
NDRCAL VACTGO
NOACELOVNVACTGC
MNADCELOYNYACTGC
ADBCELCYNVACTOHC
NORCELCAYAACTGC
s\smﬁci NBACTGO
LOYNVACTGOA.
'*wv,exc TGCA

\ ’:s,f*z AC
AACTGCL

g A Y AACTGOLKK,
POTCHRICAY AALTGCT

- 260 -
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$05, A method of treating or preventing psin comprising administering a
oharuaceutios] composition comprising an opioid snd & GOC receptor agenist.

06, Themethod of tlalm 103 wherein the GOC recéptor sgonist is g
polvpeptide according to sny of claims 1-89.

{07, The method of claim 105 whergin the GOC receptor agonistis s

potypeptide svcording © sy of elaims 108 whereln nove of the Asp arg replaced by

aatrietive ackocted from {a), (0} and {¢)..

108, The method of claim any of claims 105-107 wherein the oploid is
solected from the group consisting of alfentani], boprenarphine, butorphanel, codeing,
dezocine, dibydrocodeine, fontanyl, hydrocodone, hiydromgphone, tevorphanal,
meperidine (pethiding), methadone, morphine, nalbuphing, oxyeodone, exymephone,
pentazacine, propivam, propesyphene, sefentanil and tramadol,

109, The method of clin 108 wherein the opieid is sclected rom the group

congistiig of morphing, codeing, oxycodone, Rydrocndong, diiydrocodein,

o~

oropoxyphens, feoatany! and tamadol.

110, The method of any of claims 105:109 whereln the GCC receplor
agvuist iy & polypeptide comprising a sequence seloctod from:
PATCEICASAALTHC {SEQ 1D NG )
POTCHICATAALTOC (SEQ M NO )
POTCFICANAACTGE (SEQ ID NO: )
POTCEICAQAATTE (REQ N
PGTCEICARAACTEC (SEQ D NO: )
POTCRICARAACTGC {SEQ ID NO: )
POTCEICADAACTGCISEQ D NO )
POTCEICAGAACTOC SEQ IO NG, )
POTORICAARRATUTOC (REQ ID RO, }
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POTORICAMAACTSC (SEQ ID NO» )
POTCEICATAACTGC (SEO 1D NO: )
POTCRICALAACTGC (8RO IDNO: )
POTCRICAVAAUTGE (SEQ D NO: )
PGTCEICARAACTGC (SEQ 1D NO: )
PGTCROICAY AACTGC (SEQ ID NO:
POTCHIGCAYAACTOC (SBQ D NO:
POTCEICGAYAACTGC (SEQ 1D NO:
PGTCRICAGY AACTGC (REQ 1D NO:
POTCRICAYGAACTAC (REQ ID NOX;
POTCRICAYAGACTGC (SEQ D NO:
PGTCRICAYAAGCTGC (SEQ 1 NO;
POTCEICAYAACGTOC (SEQ 1D NO:
CAYAACTOGC (SBO ID NO:
POTCARICAYAACTOC (SEQ D NO:
PGTORAICAY AACTGOISEQ ID NO:
POTCRIACAY AACTGC (SEQ ID NO:
POTCRICAAY AACTGC (SEQ 1D NO:

POTCES

POTCRICAYAAATTGCSEQ 2 NO:

POTORICAY AACATGU(SEQ 1D NO»
PUTCRICAYAACTAGC (SEQ ID N
POTCRICAYAACTGAC (SEQ IDNO:

O ™ o N g ——

St e e

PGTCARICAAY AACTGC (SEQ ID NG )

POTCEAICAAY AACTOO (SEQ ID NQ: )
POTCEIACAAYAACTOC (SEG I NOL)

KODCELOVRVACTGOL

RDECELCYNYACTGCL

KDDRCBELOVNVAQTGC
KDBCELOVNVACTGC
BCRLOINVACTGC
FCELCYVNVACTGCL

PCT/US2007/062815
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HCRLOVNYALCTGC
FRTLRTIAMBDCELCOVNVACTGC
FRTLRTIANDDCELOVNVACTGOL
FPLRTIANDECELCVENVACTGCL,
FRTLRTIAMDECELOVRNVACTGC
NDDCELCVRVACTGO
NDDURLOYNYACTGCL
NRECELOVNIACTGC

NDBECELOVRVACTGOL

NOBCELOVRVACTGC
FNTCRICANAACTGC
PNTCRICAYAALTOC
TOECELCINYVACTGC
TIANDDCELOVNVACTGCL:
TIANDDUELOVNVACTGE
TIANDECELOYNVACTGOL
TIANDECHELOVNVACTGO
TIATRECELTINVACTGC
TIATRRCBLCINVACTOC

PCT/US2007/062815

MNAWLLAVLOLLGALAVLVEGVTVODGDRLSFPLESVK QLKHLREVQEPTLM
SHXKFALRLPRIVAPELCSQSAFPEALRPLCEKPNAEEILQRLEAIAQD BNTCEL

CAYAACTOC
BORGTCERAY AACTGO;
FICRICAY AACAG,

PRTCRICAYARCTGC;

NDDCELOVNBACTGOL;
FRTLRTIANDDCBLOVNVACUTGCL;,
FRTLETIANDDCLOVNVACTGCL:
LOALRTMINDRORLUYNIACTGC,
NPDCELOVNVACTGCL
NODCELCYNYACTACL

~ 353~
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NODCRLOVNYATAGCL
NODRCRLOVNAACTGUL
NEDUCBRELCVAVACTGCL
NODCHELCANVACTGCL
NODCEACYNYALTGCL
NEDCALOVYNVAUTGOL
NDACELOVMVACTGOL
NADCELOYNVACTGCL
ADDCELOVNVACTGOL
NODUELCAY AACTGCL
NRDCELOVNPACTOCL
NDDCELCVRVACTGCLKK
NODCELOVNVACUTACLKK
NDDCRLUYNVACTGUY
NDECELOVNVACTGOL
NIRCELOVNVACTAC
NDBCBLUYNVACAGCL
NDECBLOVNAACTGCL
NDECELOVAVALTGCL
NDBCELCANVACTGCL
NBECEACVYNVACTGCL
NIRCALOYRVACTGCL
NDACBLOVNVACTACL
NADCELOVNVACTOCL
ADECELOVRVACTGCL
NDECELCAYAACTGCL
NORCBLOVNPACTOOL
NDRRCELOVNVACTGCLKK
NDSCRLOVNVACTACLKK
NIECHELOVNVALTG
AFLCYNVACTGE

PCT/US2007/062815
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NODUELCYRNVACTAC
NDDOELOVNVACAGC
WNDDCRLOVNAACTGC
WDRCRLOVAVACTEC
MNDDCRLOANYALCTEC
NDDCEACYNYACTGC
NIDCALOVNYACTGC
NDACELOVIIVACTGE
NADCRLOVNVACTGC
ARDCBLOVNVALTGC
NEDCELCAYAACTGU
NDDOBELOVRPACTGC
NDECELOVNYALTGC
NDECELOVNVACTAC
NDECELCVNVACAGC
NOBOELOVNAACTGC
NEBRCELUVAVACTGE
NDRECELDANY ACTGC
NDECTACVNVALTOC
NEBCALOYNVACTGC
NPACELOVNVACTGC
NADCELOYNVACTGC
ADECELOVNVACTGC
NDECELOAY AACTGC
NOBRCELOVNPACTOU
NODOELOVEVACTGCA
NDECELCYNYALTGEA
POTCRICAYAACTAL
POGTCRICAY AATTGCL
FOTCRICAYAACTGULKK
PATCRICAY AACTGC

PCT/US2007/062815
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FRTLRTIANDDRCELCVYNVYACTGCL.

{11, The method of any of claims 105-110 wherein the pain i visceral pain.

1120 The method of any of claims 103-110 whevein the pain ig

eastrotntesting] pain,

113, The method of any of claims 103-110 wherein the pain iy

gastroiniestinad pain,

i The method of any of claims 105-110 wherein the pain is acute pain,

1315, The method of aiy of elaims 105110 wherein the pain is

intlanumatory pain,

116, The method of any of dlaims 105-110 wherein the pain is newropathic

pad.
117, Themothod of any of claims 105110 whereln the pain is post surgical
paa,

{18, The method of any of elaims 105-110 wherein the pain is bone pain,
119, The method of any of clatms 105+1 10 wherein the pain is chronie pain.

126, A phanmaceutics] composition comprising an opioid and 2 3CC

reeptor agonist.

{21, The plummaceutical composition of elaim 120 wherein the GCC

receplor agonist is a polypeptide according fo any of claims 1-69,

- 366 -
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122, The pharmaceutical composition of claim 120 wherein the GCC
veeepity agonist is a polypeptide according to any of claims 1-69, wherein nove of the

Aap are replaced by » structure selected from (a), (b} and ().

123, The pharmaceutical composition of any of elalms 120-122 whevein the
opioid is sefected from the group consisting of sifentantl, buprenospiine, boatorphanol,
codeine, devoving, dihydrocodeine, eutanyl, hvdrocodone, hydromorphons,
jevorphianel, mepinidine {pethidine), methadone, morphine, nalbuphine, oxycodone,

oxymorphons, pentazocine, propiram, propoxyphens, sufentani! and tramadol.

124, The pharmacentical composition of of any of claims 120-123 wherein
the opteid s seletted froms the group consisting oft morphine, codeing, sxyrodous,

hydrocadone, dilyydrocodeine, propoxypbene, fentanyl and tramadel.

135, The pharmacsutical composition of any of claims 120-124 wherein the
GOC recepior agonist is & polypoptide vomprising o sequence selectod from:
TCARAAUTGC (SEQ 1D NO: )
CATAAUTGC{SEQ HINO )
FOTCEOANAACTGU (SEQ D NQ )
POTORCAGAACTGC (SEQID NQY )
PUTCRICARAAUTGO (SEQ IDNG; ‘_)
POTCRICABAACTGU(SEQ ID N
PUTCRICADAACTOC (SEQ D, \IC} }
PHTOEICAGAACTON (SEQ ID NO: )
POTCEICAAAALTGC (SEQID NG )
POTCRICAMAACTOC (RBQ DN )
POTUEICAIAAUTOC SEQ IO RO
ICALAACTGC (8EQ ID NO: )

.
o
R

POICE

POTCRCAVAACTGC (SEQ IR NG: 3

PGTCRICANAACTGC (SEQ ID NG,

POTCEGICAY AAUTGC (SEQ D NG
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POTCRIGCAY AACTOO (SECQ ID NO:
POTCEICOAY AAUTGC (SEQ 1D NO:;
POTCRICAGY AACTGC (SEQ 1D NO:
PETCRICAYGAACTUC (SEQ 1D NO:;
POTCRICAY AGACTGO (SEG D NO: )
POTCRICAY AAGCTOC (SEQ 1D NO:;
POTCEICAYAACGTOC (SEQ D NO:
FOTCRICAY AACTGGU (SEQ ID NO:
POTCARICAY AACTGE (REQ I NG
FOTOBAICAY AACTGC (SHOQ D NO;
AYAACTGC (SEOQ D NO:

POTCHIAC

POTCHICAAYAACTGC (SEQ 1D NO:
POTCEICAYABACTGC {SEQ 1D NOx
POTCEICAYAACATGE (SEQ 1D NO:
FOTCRICAY AACTAGC (REQ ID N
POTCRICAY AACTGAC (SEQ ID NO:

}

PUTCABICAAYAACTCC (SEQ ID NO Y
PETPOEAICAAY AACTEU (SEQ ID N )
BOTCRIACAAYAACTGC (SR ID NO }

KORDCBLOVRVACTGOL
KDECELOVNYACTGCL
KDDRCELOVNVALTGO
KDRCRLOYNVACTGC
BOBRLCINVACTGO
ECELOYNVACTGOL
ECELOVNVALTGO
FRTLRTIANDDCELOVNVACTGC
FTLRTIANDDCERLOVNVACTGCL
FETLRTIAMDECELCYNVAUTOCL
FRTLERTIANDECELCYNYALTGC
NDDOELOYNYACTGC

- 288 -
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NODOBELOVNYACTGCL
NDECELCVNIACTGO
NDBECELOVNVACTGCL
NDBCELCVNYACTGC
FNTORICANAACTGC
NTCRICAY AALCTGRC
TOECELUINVACTGC
TIANDDUELCYNVYACTGCL
TIANRDCELCYNVACTGC
1 TIANDECELOVNVYACTTGUOL
TIANDECRLOVNVAUTGC
TIATDECELUINVALTGC
TIATDECELCINVACTGU

&2

MNAWLLSVLCLLOALAVLVEGVTVODGDLRFPLESVE

PCT/US2007/062815

QURHLREVQEPTLM

15 SHKEKFALRLPKPVAPELOSQSAFPEALRPLCEKPNABEILORLEAIAQDPNTCEL

DAY AADTO
:srzz}z}G"fa‘:ﬁmfrf.;.\;x,’-,zm(:frc:t::;
PSTCEICAYAACAGE,
PNTUERICAY ARCTOE,
2 NDDOFLOVNBACTGCL,

FRTIRTIANDDCELEVRVACTGEL;

FRELRTIANDDCLOVNVACTGCL;
LOALRTMONDECELCOVNIACTGE,

FETLRTIANDDCRLOVNVACTGCL,

28 DDRORLOVNVACTGUL
NPRCELOVNVACTACL
NODRCELOYNVACAGCOL
HODCELOYNAACTGOL
NEDUELOVAVACTGCL

ac  NDDUBLCANVAUTGCOL
KDDCEALY

VACTGOL

L 369
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NDDCALOYNYALTGCL
NDACELOVNVACTGCL
NADCELOVNVACTGOL
ADDCELOYNYACTGCL
NEDCHLOAYAALTGCL
NODCELOVNPACTGCL
NDDOELOVNVACTGCLRK
NDDOELOVNVACUTACLEK
KDDCELOVNYACTGE
NDECELOVNVACTGCL
NDECELOVNVACTAUL
NOBCELOVRVACAGCL
NEBRCELCYNAACTOCL
NDECELOVAVACTGCL
NDECELCANVAUTGCL
HNDECEADYNVALCTGOL
MEBECALCVNYACTGCL
NERACELOVRYACTGOL
NADCRLOVNVACSTGOL
ADFCRLOVNVALTOCL
NDBCELCAYAALTGCL
NDECELOVNPACTGCL,
NOBCELOVNVACTGULEK
NOBCELOYNVACTACLEK
NRECRLOVNVACTGC!
NDDCELOVNYACTGE
MODCELOVRVACTAC
NODCELOVRVACAGC
NODUBLCVNAACTOC
NODCRLOVAVALTGC
HNODCELEANYACTGC

270 -

PCT/US2007/062815

1319



WO 2007/101158 PCT/US2007/062815

NDDCEACYNVACTGC
NDDCALCVNVACTGE
NOACELOVNYACTGC
NADCELCVNYACTGC
6 ADDOBLOVNVACTGE
NDDCELCAYAACTG
RDDCELOVNPACTGE
HLOVNVACTRC
TLOVNVACTAC
SLOVNVALAGE
NDECELOVRAACTSC
NDECELOVAVACTGC
NDECELOANVACTGC
NDECEACYNVACTGC
15 NDECALOYNYACTGC
NDACELOYNYALTGO
NADCELOYNYACTGO
ADBCELOVNVATTGE
NDECELOAYAACTGC
2 NDECELOVNPALTGO
NDDCELOVNVYACTGUA
NDECELOVRVACTGCA
POTCRINAYAATTAC
POTCRICAYAATTGOL
25 POTCRICAYAACTGCLKK
POTCHICAY AACTGC!

136, A pharmaceutival kit comprising;
{8} afirst container conlaining phatmaceutival dosage onils comprising an

30 eifective amount of an oploid; and.
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{4 second container containing pharmaceuticad dosage unis comprising
an effoctive smount of a GCC receptor aponist,
‘i I\—':’

R

The phanmacentical kit of claim 126 wherein the GO receptor agonist

is » polypeptide according 1o any of dlaums 1-6%,

128, The pharmaceutival kit of claim 126 whereln the GCC receptor agonist
fe u pudypeptide sccording to any of clabms 1-69 wheretn none of the Aup are feplaced

by a structurs selected from (a), (b), and {¢).

The pharmaceutical kit of any of claims 126-128 wherein the opioid i
selerted fican the group vonsisting of glfsntwil, buprenorphing, butosphanol, codeine,
dezocing, dihvdrocodeine, fentanyl, hydrocadone, hydromorphone, levorphanol,

meperiding (pethidine), methadone, morphine, nafbuphine, nxyeodone, oxymorphone;

pentazacing, propivary, prepoxyphane, sutenianil and tramadol,

130, The pharmacentical kit of claim 129 wherein the pioid {s selected
from the group consisting oft morphing, codeing, oxycedane, Hydrocodone,

dihydrocodeine, propoxyphene, fontanyt and tramadol.

i3], The pharmacentical kit of dny of elaitus 126-130 wherein the GCC
cogptor agonistig a po}}y}mmids: comprising # sequence sclected frony
PEHTORICARAACTOC (SEQ D NO: )
POTORICATAAUTGC {SEQ I NO: )
POTCEICANAACTGT (SRQID NO: )

POTCRICAGAACTGC (RRQ ID NGt )

POTCHICARAACTIGC {SEQ IDNO: )
POTCHICABAACTGC (SEQ D NO: )
POTCEICADAACTGE (SEQ IDNO: )

)

POTCRICAGAALTGC (BEQ ID NGy
POTCRICAAMACTGC (SEQ ID NO: )

o

T3
3
993
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PGTCRICAMAACTGC (SEQ 1D NO: )

PGTCRICARACTGL (SEQID NQ: )

POTCRICALAACTEE (SEQ D NO: )
POTCEICAVAACTGC (SEQ TD NG )
FOTCEICAHAACTOC (SEQ ID NO, )
POTCEGICAYAACTGC (SEQ 1D NO:
PETCRIGCAY AATTGC (REQ 1D NG
PETCRICGAYAATTGU (SEQ ID N
POTCRICALTY AACTGU (SEQ D NO:
STCEICAY GAACTOC (SEQ ID NO:
POTCRICAYAGACTGC (SEQ 1D NO:
POTORICAY AAGUTGC (BRQ ID NO:
FETCHICAYAACQTGU (SEQ 1D N
PATCEICAYAAUTHGUEEQ ID'N:
POTCAEICAYAACTOC (SEQ 1D NO:
POTCREAICAYAACTOC (SEQ I NO:
PLATUEIACAY AACTGU {SEQ D KNO:
PGTOEICAAYAACQCTGU{REQ ID NOn
POTCRICAYAAACTGU (SEQ ID N

POTCRICAYAACATGO (SEQ IDNO: )
POTCRICAYAACTAGC (SEQ IDNO; |

POTOEICAYAACTGAC (SEQID NO:

—_

POTCARICAAYAACTGC (SEQ ID NO! )
POTCEAICAAYAACTOC (SEQIDNO: )
PATCEIACAAYAACTGU (SEQ ID NO: )

KDRDOBLOVNVACTOOL
KDECELCVNYACTGCL
RODCELOYNYACTGC
KDBCELOVNVAUTGC
ECELCINVACTGR

ECELOVNVALTGCL

PCT/US2007/062815
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BCELOVRVACTGC

PETLRTIANDDCELOVNVALTGC

FRTLRTIANDDCELCVNVALTGCL

FRTLETIANDRECELOVNVYACTGOL

FRTLRTIANDRCELCVNYACTGC

NRDCELOYNVACTGC

NEBUELOVNYACTGCL

NEBCELOVNIACTGC

NOBCELOVNVACTOCL

10 NDRECBLOVMNVACYOC
PNTCEICANAACTSC

PNTCEICAYAACTGC

TRECELOTINVALTGO
TIANDDCELOVNVACTOCL

1% TIANDDCELOVNYACTOO
TIANDECELCVNVACTGCL
TIARNDECELOVNVACTGC
TEATORCELOINVACTQOO

FIATDECELCINVACTGE,
20 MNAWLLSVLCLLOALAVLVEGYTVODUGDLSPPLESVEQLIHLREVQEPTIM
SHKRFALRLPKPVAPELCSQSAFPEALRPLCEKPNAEBEILQRL BATAQDPNTCEI

P#ad

TAY AATTG
Ef‘lff}1’55‘"?{}5;&&{35{’1’,%\;‘\CTGG;
PETCEICAY AATAGC;

25 PNTCEIIAYAACTGS
NDRDUBELOVRBACTGCL,
FRULRTIANDIDUELCVNVACTOCL,
FRTLRTIANDDOLOVNVACTOCL,
LOALRTMONDECBLOVNIACTCC

30 FKTLRTIANDDCELCOVNVACTGCL,
NODCELOVRVACTOCL

1323
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NODCELCVNYACTACL
NODUBLCVNVACAGCL
NDDCELOVNAACTGCL
KDDCRLOVAVACTGOL
NDDCELCANVACTGOL
NODUEACYNYACTGCL
NRDCALOVYNVACTGCL
NEACBLOVRYACTGOL
NADCRLUVNVACTGOL
ADBCRLOYNYAUTGCL
NODRCELCAY AACTGCL
NDDCELOVNPACTGOL
NDDUELCVRVACTGULEK.
NODOPLOVNVACTACLKE
NDOCBLOVNYACTGE!
NDECELOVRVACTGCL
NOBCELOVRVACTACL
NDRCBLOYNVACAGOL
NDECBLOVNAACTGUL
NDECELOVAYACTGCL
NDBCELCANYACTACL,
NDECRACVNVACTGCL
NDECALUYNYACTGOL
NDACBLOYNYACTGCL
NADCRLCYNVACTGCL
ADECELOVNVACTGCL
NERCELOAYAACTGCL,
NOBCRLOVNPACTGCL
NDECELOYNYAUTGCLKE.
NIBCELOVNVACTACLKK
NDECRLOVNYACTGC!

S
B

PCT/US2007/062815
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NDDRUELCYNYACTGC
NIDCELOVNVACTAD
NPDRCELOVNVACAGC
NDDOBLOVNAACTGC
NDDCRLOYAVACTGO
NDDORLOANVACTGC
NODCEACDYNVACTGC
NDDCALCYNVACTGC
NDACELOVVACTGE
NADCELOVNYACTCC
ADDUELOVNVALTGC
NIDCELCAY AALTHC
NODCELCYNFACTGC
NOECELOVNVACTGC
NDECELOVNVAUTAC
NDECELOVNVACAGC
NORCELOVRAACTGD
NDECRLUVAVACTEO
NDECRLOANYACTGC
NDECRACVNVACTGO
NDECALOYNYACTGC
NDACELOVNYACTGC
NADCELOVNVACTGC
ADFHCHELOVNVALTGE
NDECELCAYAACTGC
SLOVRPACTOC
NDDCELOVNVACTGUA
NDECHELOVNVACTOCA
PETCHICAYAATTAC
PGTCRICAY AACTGOL
PFOTCRICAY AAUTGCLKK

NEMEC

PCT/US2007/062815
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POTCRICAY AADTOO!

132, A polypeplide compriving the amino acid sequence;

AR wherein

AT s an amive ackd sequence comprising o pre sequence depicted i FIG, 4 ar
i% missing;

BT iy aon aming avid sequence comprising & pro sequence depioted i FIG. 4 or
{8 nugsing;

iy an aminge acid sequence eemprising a-GC-C receprtor agonist polypeptidy

auing acid sequente,

b

133, The polvpeptide of elatm 132 wherein Cf comprises an ainine acid

sequenvs selected frome

POTCEICASAACTGCHSEQ ID NO: )
PGTCEICATAACTGC (SEQ I NO: )
POTCHICANAACTOU (SEQ ID NG )
FOTUBRIAQAACTOL (SEQ ID NG )
POTCRICARAACTOC (SEQ ID NG: )
POTCEICABAACTGO (SEQ ID NG )
PUTCHICADAACTGC (SEQ ID NG )
POTCRICAGAACTCOE (SEQTINO: )
PGTOEBICAAAACTGU {SZ%SQ D NG )
FOTCRCAMAACTGC (SRQ 1D NG )
FGTCEICAIAACTOC{SEG IDNO: )
POTCRICALAACTGC (SEQID NG )
PUTCEICAVAAUTGC (SEQ 1D NGt )
POTCEICAHAALUTOC (SEQ 1D NGO )
FOTCEGICAYAACTGU (SEQ ID NG )
POTCHIGUAYAACTGC (SEQ D NO: 3
POTCEICGAYAACTOGC (SEQ ID NG )
POTCEICACYAACTGC (SEQ ID NG )
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PUTCEICAYGAACTOC (SEQIDNO: )
POTORICAYAGACTGC (SEQ ID NOL )
AYAAGUTGT (BRQ ID NO:
POTURICAYAACATGC (SEQ ID NO: )
POTCEICAYAACTGGU (FEQ ID NG
POTCARICAYAACTOC (SEQ ID NO: )
POTCEAICAYAACTGC (SROQ 1D NO: )
PGTCRIACAYAALTOC (SEQ I NO: )
PETCRICAAYAACTGC (SEQ IDNO: )
POTCRICAYAAACTGC (SEQ ID NO: )
PGTCEICAYAACATGC (SEQ IDNO: )
POTCEICAYAACTAGC (SEQ IDNO: )
POTOEICAYAACTGAC (3EQ ID KO )
PGTOABICAAYAACTQU (SEGQ I NG )
POTORAICAAYAACTGC (SEQ IDNO ) and
CHIADAAYAALTGC (SRQ IDNOL ).

e’

134, The polypeptide of cldim 132 whereln C conuprises an amino asid segoence

sefevted from the provessed active sequences shows in FIG. 4.

135, The polypeptide of any elaim 132-134 wherein A7 s niissing and B 6

a1 antine ackd sequence comprising a pro sequence depicted i FIG, 4,

136, The polypeptideof any of claims 132-134 wherein

Fon,

A f5.an aming ackd sequence comprising @ pre sequence depicted in FIGL &
and

B s an snine acld ségiience comprising a pro sequence depicted in FIG. 4,

137, The polypeptide of any of elaims 132-136 wheretn the polypeptide is

parified.
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138, A pharmaceutical composition comprising a polypeptide of sny claims

139, A method of reating a gastroinstestinal disorder comprising

administering thepolypeptide of any of cluims 132-138.

L The method of clabm 139 wherein the gastrofutestinal disorder
setonted from: a gastrointestingl motility disorder, chronic intestingl pseuda-
obstruction, colome psendo~obstruction, Crohn’s discase, duodenogastrie reflus,

Tyspepsia, finctional dyspepsis, nosulcer dyspepsia, ¢ fanctional gastrointestina
digorder; fanctional hearthurn, gastroesophageal reflax disense (GERDY,
gastroparesis, fritable bowed syndrome, post-operative ilsus, uleerative colitis and

chronic constipalion.

43

161, Amethiod for treating obesity comprising administering 2 composition

compriaing te polypeptide of any of ¢laims 132-138,

142, Amethod for trogting congestive heart failure comprising

administaring & vomposition comprising the polypeptidevtany uf olaims 132-138.

143, Ainethod for trepting benigh prostatic hyperplasia comprising

adminisiaring & compesition vomprising the polypeptideof any of claims 132138,

144, A& methed for tresting constipation comprising administering a

somposition comprising the polypeptide of any of claims 132138,

145, A method for increasing pastrointestinal motility in a patiest, the

method coniprising administoring a composition comprising the polypiptids of any of

cladms 133-138,
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6. A method for decreasing pastrointestinal pain or visceral painin g
pationt, the method vomprising administering u composition comprisig the the

polypeptide of sy of claims 132-138,
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Fro Uy The Uys ULy €lu Tis Cvs

Human Suanviin (SR

o= 51y The Tys Oly Gla Ile Qve Ala
e e SR Dyt ALY Sln Ile Gre Nw
~ ax owes UyniGly @u 2ie Oys Ala
~~~~~~~~~~~~ Cyg ~~= Glu Tle Cye Ble
mee vww e Dhen Bly o-- Tle Tye RS
wew wnw awa Cpw Gly @lu vex Cys AlA
Ve mew wes DS JIY G0 Ile OpY eew
ST Cys Glv Giw Iie éys Xia
wab wwe awv Uyg GlY Glu Ile Oys Ala
wwa ves wes Tya Gly 3Iu Ple Oys Ala
- e Opg Gy Glw e Cve Ala
woa wmv ~vae Dys W1y LU Ile Ovs Als 1
wav aws Fhr Oye ve~ Glu Tie Cys Ma
wvn wam THY (Y8 wwe wve 1¥e OQys Aly
cow ThE Oys vve @lu ~we Cys AlR
sw ewe THE CYE w~w Gy I1le Cy8 v
ans e ThE Gys ave GloTle Qys Ala
~ Thy C¥s ~~+ Glu fle COps 8ls
~ae Py Uys oo - BLn Tie Oy Al
vee wes TR OFY vwe GLY ThE OVE Rla
sew wem THE OyE s oy 81a Yle Oy AlR
con awe Tl Oy Gly wav 33e OvE Rls
aea owwe Thy Oys GLy ~em Oy AR
~- -~ Thy Cys Gy swv Iie Qve ---
~- -e- Thy Sys 8Ly -ve Tle Ly Alr
—an wes PHY Ups Gly oo Ile Ove Ala
v wes THE Cy6 81y --- Jie Tys 3la
—m- —wi Thy Oy @ly - Ile Cyy Ada
. he dvg @y e Xle Dya Ala
Hy Gys Uly Glw <o Opwoals
- owew e g Gy Glu - Ova -
mme e TRR Gys Gy Slu o e-s Oppdda
e e Thy QuaUly Gdu o --- Oys Rla
- Thr Oys Bly Wlw -~< Cys Ala™
wew oo Thr Qys Gy Gy -~ Cyg Ala
cve ees Thr Oyb Gy @l -e- Cys AR
view e K Rys Bly 6Rw Yle Qps v
»»»»» The Qys By Olu Ile Oys ~-»
N Thiv Oy Sy Glw Ile O~~~
ven owees THE Uye S1y-SIW 208 Oyl -~
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{SEQ I NO: 86 )
ISEQ I NG 87 )
(BEGID NO: 98 )
(SEQ NO: 99 3
{SEQID NO: 100}
(SECHIT NO: 101}
{SEQ 3 NO: 102}
{SEGID NOY 103 )
{SEQID NG 104§

{SEGHID HOY 108 ) -

(SEQ 1D NO: 106 )
(SEQID N 107 )

{SEQID NU: 108)
{HEDQ I N0 108)

{SEQ 1D NO: 110}
{SEQ I NO: 111}
{SEQID RO; 14
{SEQ 1D RO: 11
(SBQ 1D N 14
{SEQ I NO: 13
{SEQ D N 116
{SEQ 1D NO: 117
{SEQ D NO: 118)
(SEQ 1D Ny 119}
{SECHIDY MO 120)
{SEQIDNO 1213
{SEQHD NQO:-1223
{SEQID NOI 1233
{SEQIDKO: 124}
{SEQ D NOI 25}
{SEQLID NO: 126)
(SEQ K NOL 427
{SEQ 1D NQ: 1283
{SEQID NO; 128)
{SEQID NQ: 130}
{SEQ I NOY 131}
(SR D KO 132)
{SEQID NO: 1333
{SEQ I NO: 134}
(SEQID NG 1381

rers gt Aot”

5 e Y RA

L5
PPN

| {SEQHID NO: 158)

{BEQID NCx 137}
{BECLID NO; 138}
(SEQ D NO: 138 )
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cee e THE UpE OSLY OLo Fls Oy ALS --- Bla .- Sys Throdly O (SEQID NGk 140}
cae e P Oys Ghy 83w YieCys AlR ~-- Ala 8la Oys e~ Gy Sys  (SEQIDNO 444)
e vee Thy Ups 81y e Ile Cps Ale -+ Ala Ala Ovs Thr - Qys (S QID NG 42)
cev e Thr Gpe Oly Glw 1le Oye Ala Yyx ---~ Ala Cys The Gly Ove  (SEGIEINO: 143)
wiawws ThRYCPR @1y Glu Yle Cpe A Tyr v --- Uys Chr Gy Oy (SEQID RO 44
wew wos Thy Oys Gly Glu Ile Cys Ala ¥y -~ Bla Oys ~wr Oly Cys  (BEQID NO: 148)
www ees D Oy @1y Blu Lle Oys Ala Tyr <-- Ala Oys Thy »v- Sys (SEQID N{L\_; 146 }
www wes Phr Ove Gy Oy Lle Ovy Rla Tyr Ble -« Oys Thy oly Ovs  (SECUD NG 147}
wnw aew ThEOys ALy Bl Zle Cys Ala Ty Al ~ee OFs cev O3y Ops {SEQIDNO: 48}
aen wen Thr OvEGly Glu Ile Oys Rle TVE ALE wee Ops TRY --- Ops {SEGQ I hNCy: 148
cov mee Thr Oy Gy Glu (38 Cys Als Tyr 8la Ala Oys ~e- Gly Cys  {SEQ NG 150)

& Wiy @lu Ile Oys AR Tyr Ala RIS Oy o-- =~ Sys {SEQ MO 1843

Cys A2a Tyr Ble Ala Uys ThY <~ Qv (SECHD NOu 152)

s Ala Tyr Ala Rla Oys The Qdy Cys  (SEQ D MNO! 185 )
ce @Yy e DyR e d ¢ Bla Tye Bla Als Tys Thr Gly Cys (SEQID N 154)
waw o nee Tle Oys Ala Tyr Als Kia Oye Thr Sy Svs  (SEQID MNO: 1553
wew Gln ses Oyn Ma Tyr AlR Ala Oys Thr Wly Cps  (SECG T RGD: 158)
w~v Blu Ile Cys «v+ Tyr Al Als O¥s Thr Gy Oy (SEQ I NO: 187}

€ &3 &t

Y4t oyt
.
[ S

Po o ]
e o

£
s b
w i
233

&

h(cﬁf&ﬁdcwmﬂi(ﬁ{h

rialy oye  (SEG DN 165)
Ny Oys {SEQID NG 16
. ¥ Rly oye  (SEQIDNO 16
da, wes C¥s The O3y Sys  {SEQHD NGO 4
ala Ala Ops w~e Gly Cyu  {SECID WO 1

a2y aee QLG Tle Ops Ala -~- Bla B3a Cys Phy Gly Cvs  (SEOID N i58)
vuw Bly eee OB vos Sl fle Oyk Al Tyr --~ Mla Oys Thy aly Cys  {BEQID NG 1580
cew Iy wev Dys oses @lw Zie Uve Ale v Bla -~ OyR Thr Gly fys  {SEG D NO 1803
ce Gy eee Oys --e Glu Tie Qys Rla Tyw Alw Mlw Cws e-- iy Ope  (RED RO 189}
ses GLY 2ys --- Siu Ide Ops Als Trr Alas Ala Cys Thr ¢~v fiys  (SEQ D NO: 482
WIN --e U¥E Ry - ‘ »la Ala Oys Thr 21y Oys (B NOY 182)
~ew GLY Pya Gy e T Ala pla Ops Thr iy Oyw  (SEQID NO: 184
@1y wev Ops Gy ~e- Kla Bla Oys Thr Gy 165 )
1

} .

‘31 o Or

e QLY e UFE BXY - Tyr Als Rla Qys Thro~-- Tys  {SEQ D NO: 17
v Gy ewe Cyr SRy Glu Rla Mla Cyy Thy @iy Ces  (BEQID R ‘x?
wun Gly wee DVE Bly Glu Aly Ala Oys Thy Gy Tys  {SEGID NO! 1
ce fly -ee Opy QLY Wy Ala Bla Cps Thy ¥y Cvs  (SEQ B NO: 17
iy e Oy Gly Gin v - Ala Oys The 61y Qys  {SEQINO: W
eni QIY eee Ops @1y Sdu Wia w-~ Cy8 Phy Cly Oys  (SEQIDNO T 78
~ @1y o Ove {1y #is Bla Ala Qys -~ O3y Qye  (SEQ NG AT
~m Gy Ovs Gy @lw Als Ala Ops Thy --- Qs (SEQID NO 1Y
Ry e Ope QY Gin 2 238 Als Qys Thr Gly Cys  {(SEQHYND: 47
e GAY Sys Gly Glu Ala Ala Cys Thr Qly Cys  (SEQID RO

«.« ala Cps Thr gly Qys (SEQID NO

Tyr Ala ~+- Cys Thi @Iy Cys (SEQIDND

e Y e Cyh GIY W 3 S AlE AI8 Uys --- Gly Oys (SEQID ND ’

cor Qky se- Oys Wy Gln ¥ Ala Ala s Thr - Gyes  (QEQID NL;
oyn Gly Qe Ide Oys Ala ~»+ Rlu Als Oya The Giy ovs  (SEQIDNO

cer Oy - Ovs Oy 00U Tle Qv Ma o-o -en Ata Qes Tho 9ly Oys QEQD N(} % f,

waw fYY owee Sys EEY G2 Y3e Ors &Ly ook Ala oo s Thr Oy ¥ (SEQHDRNO: 188

FIG. 1
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- . s Ghy @iw Ide Cys Alg --~ ALs Alm Tys --- Gly oys  (SEQDINO: 1872
avs Qly -~ Cps Oly Biu Lle Uys Ala --~ Bla Ala Oy The --- Cys  (SEQHD N, 1881
' « Sly Olv Ide Cys Ala Tyx «-v Ala Oys Thy iy Oys  (SEQ HYNO: 189}
Gly (lu Xl Oyy Bla Pve --- -=- Oys The Gly Gy (BEQ D NG 1963
iy Giv Yie Oys Ala Tyr ~-v AR Ovs -~ Qly Oys  (SEQ HYNO: 181 ]
le Tys Ala Tyr -« Bla Cys The -« Cys {(BEQIDNDIDZ
e Cys Als Tyr Ale -o- Oys The Gy Oys  {SEQH NO 162
@ Oy Ala Tyr A4 ~-» Cys -~ Gly Qys {S&w NG 104}
& Cym Bla Tyr Aka --- Tys Thr -~ Oys  {SEQIRNO: 1982
Tis ©ys ARls Tyr Alx Ala Oys «-« Qlyv fys  (QEQIDNO; 198}
ave Gy wew Oys @1y Olu Ile Cys Bla Tyr Alae &la 2ys -»+ e Ops  {SEQDNO: 1973
My --- Oys @iy Sin 1lp Oys Als Tyr Ala Rla Ops Thy - fys  (SEQIDNO: 188}
¥ Thy £ye v~- Glu lie Oys Bla Tyr Ala Ala Oys Thr @1y COye  {SEQIDNO: 189}
¢ THE Qps wee oeew 118 Op8 8la Tyd Ala Ala Oys Thy @iy oys  (SEQIDNOL200 )
pTHT OFR ~we e vew Oys Ala Ty Ale Ada Oys Thr Gly Oys  (SEQID NO: 301}
why € . Ixe fys ~~« Ty Ala Ala Cys The Gy Oys  (SEGHID NOu 202}
PR OyB -ee oe- e Lys Ala o Al@ Ala Oys ThY Gy Oys  {SEQID NOI203)

Gry Qdu X
B¢ - Oys Gy Gls T3
p o Gys @ly Slu X1
¥ oeee Qg Uly Gl 12
1
1

et Sorit ot i

-
Ly s Oyd Gy Glu

2,
<.

>
5
T

&

s y Sy
con GLY TRY DPR swe wes IlE OF8 BlR TYD -~- Ria Oys TRE Gly Ovr (BEQID NO: 2043
s Hly THE OF8 =»v «ow Ile Ops Bla Ty Ala «-~ Ops Thy ®ly Oye  (BSEQIDNO: 308}
cee @1y PRT OyR cw- o--o Ila OgR Ala Tyr Bls Ala Oys --- Gy Oys  (SEQ DN 208}
Sy Thr OYS vee +se Tle Zvs Als Tyr Als Ala Cpa Phy .o Oye {SRQIDNO: 207}
s Gy TRY Oyn tev Glu v Cys Bla Tyr Alae Ala Oys Thr Gy Oys  (SEQIDNO: 208}
ce BLe Y OFE eee Blu aee DPB -ee Ty Ma Bla Oy ThY Sly Oy {BEQID NO: QQQ}
coe Gly FRE OYE vev Glw oo Oy Ala o Ala Al Cps YRr WLy O {SEQ I NI 216 )
cne gy THY OyE ~<- Blu -ew Dys Ala Ter -~ Bla Oys The @y oye  {SECQHD NO: 211)
miw Gly The YR cee Glu wer Qpe Bla Tyx Rla v-~ Ope Thy 1y Oy {SEQIDNL0212 )
o g PHY Ope < $lu e Oy Ala Tpr Als Bla Cps ~-c Qhy Oys (SEQIDNO: 9333
Sly iy OFR ~=~ LU ve- CyY Al TYE Alx Aln Cys ¥hy <~ Oys  {SEQ DN 2147
e @iy THr Cps v-- 310 Tie fye --- TPr Ala 81a Cys Thr Sby Qys  (SEQIDNOI 215}
—= Bly Ty Qya Gl fle Qps vww -es Ale Rla Cps ThY @iy Oy (SEQIDRO: 21& 3
- Gly Thr Ovw Win Yie Oys <o~ Tyr oo~ Ala Cys e Siy fyr  SEQIVNQL 2 )
My ANy OgF e 1 Ile Oy -e- TYr Rla --- Gy TRY Qly ye {\;ﬂ\m 1 NO: 2?8“
e Gy THE OYS e LR 2TR Qys e~ TyR Ala Bly OY¥s --- Gy Oy {SEQ IO NG 2&,;
cam Gly Ty fyE ve Slw e Oys - Ty Ala Mla Oys PRy --- Oys {SEQUDNOLRR o}
ce Gly Thy Oys --- Q@lu Ile Oye Ala --~ Alu Ale Oys The 8dy Ovs [SEQIDNG 221 )
Qly EBY OV ~-~ Gly 36 Oye Alm w~- - 238 Oy Thr €1y Cys (SBQID NO: 222}
wee Gly Thy Qyy oo Glu Tle Oy Ala ~ee Alw cee Oys ThE Oy Oy (SEQIDNOI223)
aem Ay e Uyé e~ Gla Tie Cys AlE <~ Bla Alx Oye --- Sy Cys  SEQID RO 224)

- Gly RAr. Oy ve- Qlu Qe Oyg Ala --- Ala Ale Oys Phe -~ Uka (S&\; I NG: 825

wem Gy ThE Qvs o= dlo. iz Qus Ala Tye e Az U {SEQ IO NG, 228
1 SEG 7
1

3,

< 2
%
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g8
£3 6%
7 P
% s
1 35
ot
A
P

¢
vne Gly Ahr Oys ~-~ Glu Lde QvsBla Wy aes s O HINO: 287
eve @y WY Opm See Blu T3 L Pyt e ALR s ee 8 g$§?0 NG 228
wen Yy War. Ly~~~ Qlu Tle Tyso Al Tyr e~ Mle Oys The o--- Oys (SEQEINC: 229}

Y
5
}
Y
2
3
I s
OF$ --- Glw Tiz Tys Al Tyr Bla --- Cys Thy iy Cys  (SEQID NG 236}

&
¥

£t

&

Oy -«x Olu Ile Cvy Ala Tyr Al v~w Oye --v Gy fve  (SEQID NO;231)
v COvs -—v Glu Tie Tys Ala Tyr Ala -~ s Thy <+~ Cyyx  {SEQIDNQr 2321
- oyd -eo 80w I3e Ope-Ala Tyo Ala. oys  (SEQIDNO: 2333
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{SEQ Y NG: 234
(SEQ D NG 23

{SEQHD NG, 23
{SEGID NO: 23
(BEGHD ND: 238 )
(SBQ H NO: 239
(SEQIDND: 240}
(SECG Y NO: 241 )
{SEQHIND, 243 )
(SEQ Y NQ: 243 )
(SEQ D NG 244 }
(BEQ D NO: 348 )
ISEQ I NG 246 )
(BB NG 247)
{SEQIDNQ: 248 )
(BEQHD NG 248)
{SELQ I NC 250 )
{(BEQID ND 251 )
{SEQHD ROy 252 )
{SEGHD N3 283 )
{SEQ I NO: 254 )
{SEQHD Nk 255 )
(SEQ 1T NO: 286 )
{(SEQHD NLY 28y )
(SEQID NO: 268 )
{SEQID NG 256 )
{SEQ 1 NO: 260}
(SEQ O NGB
{

}
5}
83
¥l

SEQ NG 262 )
{SEC I NO: 283 )
{SEQ K NO; 2688 3
(SECHD NO: 285
{SEQ 1D NO: 288 )
(BECIG HO:L 287 )
[SEQ D NO: 268 §
(SEQ T NOT 2809 )
{SEQID NCx 270
(BEG NS 211)
{SEQID NG 272 )
(BEG I MO 273)
{SEQ i NO: 274}
(SEQID NG: 278 )
{SEQ D NG 2768 )
(REQ DN 277}
{SECHY NOY 278
(SEGID NG 279 )
(BB NOL 286}
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5/226

v

-~ GYy Thr Oye GIy Glu --- Cpw Ala Tpr Ala - Ops The Siy Cys  {SEQIDNO: 283
Ly Thy Qs Sy Glu see Oye Ala Tyy Alg -~ Uys - QLY Oyd  {(SECQUEDNO: 28

=5
=

ax
2
& B

Je3
321
o 8 49 4
R i P i R L S R SR

1y The O¥s Gly 8la v« Cye Al Tyr ala -~ Oye Thy «v- Oy (SEQIO NG 2
cee QY ¥R Cpm O3y Blw e-- OpgcAla P¥E Ala Rla Oys o--- Gly Cve  {SECGHTINO:
Iy OTBY Sys Gly @lw o <os Cys Bls Tyr Als Ala Oys - o-e- Oy (SEQIDNG:
Thr Qys By Giw ~<~ Cym Ala Pye Ay Rla Cye The -2~ Ove  (BEQIDND:
¥ OREY Ovs Gly Glu 12 Oys e Tyr oA’ Ale Gve dhr Qly Ovs (&EQ D RD:
- Gly $he Oy Gly 8lu dls Oys -we -oo Als Bla Cys The Gly Cex  (SBO D NG
avn Gly Thr Oys Sy Gls Tle Oye oo~ wo- ces Ala Oy Thr Gly Oys  (SECID RO
wee Gy Thy Ops Gy Qhw Tde Cye ee- se- ALy e Oys The &My s [SEQHD NO:
v Ly The Ove @1y Bl Tl Oy eve mee Ala Bla Cys ~-- @ly Oy (BEQIID N
ve @by The oy 6Ly Glw Yie COym v-v v Alw Al Oys Thr -~~ ys  {SEQIDNO: S
mre Sy BNE Ope QLY Olu. Tlo. Sys wse Tyr -~ Rla Oys Thr dly Cys  {SEQID NG
see Gy ThY Ops Fly 610 Tl OFR ~n~ TYE ~ee oo Gye THT B1Y Oy (BEQIDNG: 2
-ew @y Thy Ops Gly Glw Tl Opg -o» TYY w~e Bla Ops ~c- GBIy Cye  (SBQID NG 288
- gy Thy e Gy dlg Tle Qys oo Ty ~es Al Qys Thr oo~ Ops {(BEGHD NG 28
Sys Gly Glu Iie Qys ~~o Ty Bla woe fys The @ly Cys  {SEQID NG 297
Sys Oy ale ile Oys woe Tyy Ale cwe Cys ove- Gy ofys  (SEQ D N 288)
e Gly Gle Fle Qpe -« Tyr Bla <o Oye Thy -+~ Cyy  (SEQ Y NG 208}
hr Uye Gly Gy The Oys «-- Tyr Alg Als Cys - Gy Tys  (SEQE NG 300)
1 Oys ~ev Tyr Ala Ala OF8 s -~~~ Oy (SEQID NO: 301 )
Iy Gly Ile Oy -»» Tyr als Ale Oys Thr --~- Uys  [SEGIDNDL 302 )
1 Tle Cps Als ~-- Ala Rla Cyy Thr Gly Oye {SEG D NG 203 )
Wy Glu Ide Qe Bly -~ ~o- Bla Oys Thi Gly CQvs  [SEQIDNG: 58
< 1 s {SEQIDNG 30
fye @y Siw Tle Cps ALE ~~- o-- Ala Oys o--- Wiy Cps (BEQID NG
la Oys The --- Cys {SEG 152N
e Cys Ala w~- Kla «v- Oys Thr @iy Ops  (SEQ D NG
e Oys Qy Olu Tle Oye Ala ~ws Ala --o OpS e GLy Oys  {SEQ NG
v Oys Bily Mo Ile Cyg Ala veo Rla »-- OyB Thr -o- Cy¢  (SEQID R
Sy GIw Lie Cys Ala ~-- Ald AR Cys w~» Gly Tys  (SEQ R NO:
¥ 8lo Fle Qys Rla. ww- Ala Aa Oys ~»v ~ow Cys  (SEG i NQI:
men Fly TR Qe Gly @lu Tie Oys ala ww~ Als Ala Ops She --- Oy (SEQ R NO

b= Lt A I B Y
00 L0 0 L0 o
b YRS S'e 3

e R
3B

w

s
Uys G 3
28 3

2 b

o
by

Y

a3

& &

Lo S
2 ¥
fied
S Sy Nl i Nadt mead Nuwd g eas? vamd “wma?

8 L
ok
e

pany

Xz
3 DY -y

ETy}
o

v @y The Cys 61y #lu Tle Ops Ale Tyr oo~ Rla Oys Thy Oy Oys  (SEG D NOD: 314
c-e Hlp Thr Uys @1y Gly Zle Tys BLa Wyt een -wr Opp Thr Gly Cys  (SEQIDNO: 3153
wos By The Cys Gly Glu Ile Qyp Ala Iyr oo vev Oye oo~ Sly Cys  {SEGHD NO 318D
wvw 81y T iy T8 OFS AIA TPY wew wv- Ops Thr o> Oys (SEQIINO: 317)
e Gly 8 Tle Oys A8 Tyr cwe Ale Oye -ve Gly Opp (SEQID NG a8
vad G Ile Tys Mia Tor v~ Kls Oy »-~ <= Oys  (SEQ I NO: 318)
. v T3& Opg Ala Tyw -o- ALE Ops The <-o Oys  {SEQID MO 2207
e Tie CyF AW Tyr Ala oo Oys Bhr @ly Oys  (SEQ D NO 240
Fle Cys Ale Tyr Ala -w~ Cps woo Gly Qys - {SEQ IO NG 322)
- I8 Gys A%a Tyw Ala Ve SyE aeh o-we Oy (SEQ D NO RS

Yis Oys Kz Ty¥ Al -v. Oyw The w~- Oy (SEQID NO; 324)
Iie Dys 238 Tyr Als Ala Uys ~-- Gly Uys  (OEQ D NO: 3287
v Tle Cps Ala Tyr Bla Al Ope vee wee Cye  (SEQHD NOY 328
Iie Cys Als Tyr Ala Ala Cys Thr ~-~ Cye (SERHD NO: 327}
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o Thy Dye Gy Glw Ié Oys Ala Tyr Ala Alk Ovs Thr Wiy Cys  (SEGID RO ER8)
By ewe vae Oyn Bly @0 I1e Oys Sla Tyw Ala Ala Oys Thr Gly Ove (BEQID NG 328}
Prg.wee weo Oppovov Glu Ile Oy Al Tyr Ala Ala Oys The Siy Ops  (SEGID NO: 3300

Bla Rlz Cys Mhr iy Ova  (SEO D NO:33¢)
- RlE Rle Cys M Gly oys  (SEQID NO: 333 )
ChlE Ala Oys thr fiy Uys [SEQINO: 383)

e

Fro

PR vy

R0

e ale Ala Cys Thr Giy Cys (BEQIDNO: 3343
Pro cve Ala Cys Thr Gy Ove  (SEOQID NG 338)
oo Bla ~+> Oy Thr Gly Ops  {SERQID NG 336)
bro Rla Ble Cys -~ Gly Ove (SEG R NO:337)
rrQ Riz Al Qyr Thr ~o- Oys  {SEQID NO! 338)
T Ala Rin Ups Shr Gly Cye  (REQID NG 3391}
Pre Rla sia Oys Thr Gly Uys {SEG I NG 340)
vy ala als Cyr Thy ¢ly Cys  (BEQIDNO: 341}
Frn Ala Rla Cys The Sly Ove  (SEQID NG 342)
Pru ~eo Bla Tys Thr Gly Qys  (SEQID NO: %433
Pro Al s Cys Fhr Gly Gys  {SRQUD NO: 344 )
yro Bla Rla Gys ~~» Giv Oye  (SEQIDNO: 345)
Pru ., v AlR AlR Cya The -~ Cys  (SEQD NO: 344 )
Bro ~e» bew Oys Oy Glu w-- Oys &ls Tyr Rlw Rla Oys Thr ly Oye (&E_O I3 MO 3473
Prg oee eee OFF Gly Gl ~-~ Cymoe-- Tyr Ala Aln Oy Thr Qly Ove (SEG ND: 348)
Pry o-v wev Oy QLy Glu --- Oys Bla --- Rlg Rle Gye ThY Gy Oye  {SEQ D NO: 349}
Broc mve mes Dyx Gly Blu ews Opp Ala TPr -~ Rla Oye Thr 1y s (SEQID NG 3503
Pro vew vev Opy Gly Gy coe Uys Rl Tyk 8lé -~ Oys thr Qly Cve  {SEQD NO: 389D
tro v Rys Sly Glh ves Qs Rla TyrtAla Ala Oys ve- Qly Oys  (SEQ B NO: 382)
Brooeve ore 0¥ Gly @y oo~ Ops Bla Tyr Rls 81 Tyn Thy see Cey (BEQ I ND: 8%}
Pry --v e Oys Gly Glu Ile Oys -~ Tyr Ala ARla Oys Thr Gy fys  {SEQID NO: 354)
Foo camoooe QR Sy Glu dle Gpeoev vee Bld Bla Oys T ULy Oys SEQID ROTAsE)
BXO e vwv Cyo Gy Giu 1le Ops ~ex ¥yp aee Aln Ops The QLy Ove  ISEQIDNO: 356}
Fro e v Oys 81y Glu fle Uye -ev TYr Al --r Oys Thy Glp Ops  (SEQ 1 NGy 357
Bro sweowwv Oy QLY Wlu Il Oys «ov Tyr Ala Ala Cys --- Oly Oys {SECHD HO: 3587
Fro -o- oo fys Sly Glo Tle Uys ~vv TyrAls Als O¥F Thr --+ Oyp {BEQ D NOU3ES )

{

FIO avn nve ‘cys, Gly @iy 1le Cys Bla -~ Bla Ade opR Thr Gly Oye  {SEQD NG 366}
P wew oo G QLY Glo 218 Les Als ~oe ooeo Rl OFs BB Gly Oys {SEQID NOL 3613
Fro--e e Oys Gly Giu e Q¢ Alm vr- Bla oo Oys Ty Gly Qys {SEQHD N 262}
Prg -oe e COpp Qly Glo Tie Oys Ala --- ala Ala Cpe -«- )y Oys  {SEQIDNO: %83
Foo v wve SvE ELY GIn Tle Qys Alw --- Rla Bl Oy Thr a-- Cyn  (SEQUID NG 3643
PYG vwe wes Cyg Gly Glu 11e Ove B33 Tyr --- Als Oye Shr Gly £ys {SEQIDNO: 3658 }
Proese e Gp8 Gly Gln Yie Oya Ala Tyr vee <o Oys PRY Oty Ops  (SECQIOND: 368)
BEe --s oo OyR Bly 81w Ile Cpw Ala Tyr -~ Ala Oys -~ Qly oys  {SEG D NO: 367)
PrO wev ver £¥8 GIY S1u Ile Qys Ala Tyr -~ Rla Ops Fhy ~-- Ops {SEQ D NG 368 )
wes ave fys Bly GIn Ile Oys Ala TYE AME -~ Oys Thr Gly Oy {SEQHID NQ388.)

wev e QYR Gly Glw Xdé CpsAla Byx Bla oo~ Qyw vew Sy Cps (SEQID N80
1y Biu Tle Dys Aln Tyr Rla --- Cys Thy =»- Cys (SF{I} HI N0 374}

3ly @iw Ile Gy Ale Tyr Bls Al Oys ~-- Sly Cye  (SEGID NO: 378}

povww vse QOyw Gly (lw T3e Uys Bla Tyr Ale Rla Tys c-- see Oys (SEGENO 373)
1 1o Cys Als Tyr.Ale Bl Ops THr --- Qys  (SEQIDNG 3?4}

wemees Tyg Gy GIGF
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(SEQ D NQ: 378)
{SEQ D N 378 §
(BEQID NG:.377)

(SEQ D NOYETR)

{SEQID NG 378

THEQ I NG 380 )

{SEQID NO: 381 )
(SEGQID N ase)
{SEQ D NO: 383 )
(BEQID NCx: 384 ]
{SEQ 1D NO: 345 )
{SEQID N 386 )
{SEQID NO: 367 )
SECHID NG 388)
(SEQ D RO 288 )
{BEGID MO Ba0 Y
{(SEG D NO: 381 )
(SEQID Ny 302 )
(SEQ D NOU395 )
[SEQID NCY: 284 )
(SEG 3 NO: 2858)
(SEQID NEY: 368 )
(SEQ I KO 297
(BEQID WD 395 Y
{SECY R NO: 368 §
{BEG I NO: 400 )
{SEQ D NO: 401}
{SEQ D NG 402)
{SEQ I NO: 403}
(SEGHD RS A04)
{SEQ D NO: 408 )
{SEQ D RO: 406 )
{BROQID NO: 407 )
{SEG D NG 408)
{BEQID NG 908 )
{SECID NOL 410)
(BEQ D NO: 491 )
{SEQ D N 412)
SEQ I NG 413

(BEQID ND: 414 )
{SEQIDNO: 415}

{SEGHD NG 416 )
(REQID NO: 417)

(SECHD NO: 18 )

{SEQ D NO: 418
{SEQ 0 N 82¢)
(SEQ I NO: 424 )
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{SEQ 1D NO: 422)
{BEQID NO: 42%)
{SEQID NO 424}
{BEQID ND: 495)
(SEQ IR NO: 426)
{SEQ D NOwagT)
{SECLIDINO: 428 )
{SEQ D NO: 420)
(BEG D NO: 430)

{SEQ BN 431)
{‘Qm Y ND: 43z }

{SEQ 0 NO: $3%)
‘S::Q 1D N 434 )
{SEG si:mo 4 363

{SEQ I NSy 4387
(“‘M} o NO 4373
SEG D NO: 458)
m«u NGy, 439 )
(ARG 1D NO: 340 3
(SR NG, 441)
{SEQ D NO: 442}
{SECHD NO: 483)
( SEQ 1D NG 444)
SEQIDND: 345}
(Sm 1D NO:L 448 )
{SEQ D NG 447
{SEQ D NO: 448)
{SECD NG 449)
{SEG D NG 450)
(BEQID NG 4813
{SEQD Ny 452}
g"\‘EQ D NO9E3)
{SEQID Ny 454)
{SEGHD NG 488 )
(SEQ 1 N0 $S6)
{BROID NG 487}
(SEQIDNO; 458}
{SEQ D NTy 458 )
{SEQ D WO 460 )
{SEQ D NOy 481 |
{SEQID NO: 462 )
{SEQID N0 488 )
{(SEQID NG 46»‘»}
{SEQ 1 NOy 485
{&:Q 10 NG 466 ) ]
(SEQUIDE NO: 467 )
{SEQ D NG 468 )
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Pro «-~ Thy Gve 01y Oluv Ide Qrs vr- Tyr -« Als Qys Thi Oy Oys  {BELID NO: 468 )
Pra -~ Thr Ove Gy Slu tle Cys -~ Tyr -~ oo Oys The Gy 2ys  (BEQ 3 NO: 470}
pro -~ Chr Oya Gly €ln J¥e Cys - Tyx ~o- Rin Oys -w- Sy Oys  (SEQHID N 471)

Brg oo Thy Upe Gy, Glu Yle Cps vev Tyr ==~ A& Oy¥ Thr ~~- Cys  (SEQ KO 4723
Bre o~ Thy O Gy Bly fle Oys -~ Tyx Ale -v- Dyx Thr ©ly Cye  {SEQID NG 473}
Pro --c THE Ops @y Glu Tle Cym ~-~ Tyx Al -~~~ Oyp »-~ Sly Oys  {SEQID ;’\SO:«W&}

Sys Gly Glu Ile Cvs ~~- Tyr Ala —-v Oy Shr - Oys  {SEQIDNO4TS)
Sy Gy @la Tle £¥e -v- Tyr a1 Bla Cys --» 31y Ovg  {SEQIDND 478}
¥ Ops Gy Glu Tle Qys -~ Tyr Ala Al Oys wew oes Cys  {SEQ W ROU4TT)

le Oys w-o Tye Kla Ala Oys Thr <« Oys  {SEQ D NO: 478}

Srees
L¥E

S3TE
Sly $in Jie ys Ala -« Ala AIn Cys Thr Oly Cye  {SEG D NO: 478}
Gly ‘Glu Ile Cys Bla v-v ~-w BAla Cys Thr Sy Oys  {BEQ D MNO: 48D
Gly GIo Ile Oys Ala wes wss wws Opn Thr Gly Oys {SECQID NOL48Y)
Gly Glu Tie Oye Bla ~-v - ~ Rle. Cys --- Oly Cps  (SEQID NO: 482 )
Gly 6lw Tle fys Ala -v+ ~v+ Ala Cye Whr --- Ops  {SECQHD N 483 )
21y Flv rle Sye Ala ~ws Ala -~v Oys Thr Oiy Cys  (SEQHINO:484 )
Gly Gy Ile Uye Aa ~~- Bla ~-o Oy --- Ry Ops  (SEQID N 488}
GLY Gin Tie Oys AR -~ AL v~v Oyg The -« Cys (SEGID NO: 48]
Gly Glu. Iil¢ Oyg 8la v-- Rla Als Oy -~ Gy Oys  {SEQ D NO: a7}
By Gln Tle Oy Ala ~v- Mla Ale Ops «~w =vo Ops  (SEQ D NO; 488 )
Bly Gle Tie Ops Al vxs Al Als Oys Thr ~-3 Cys (SEQHINOL488)
: Gly Gln 1le Qys Als vy --- Aln Ops She @y Cyr  (SEQ IO NG 480)
31y % TA& Opy Ala Tyr e-s wo- Oys ThY Gy Oye  (SRGHD NO:401)
¥ty FluoTle Cys AER Fyx ee- —ee Opy s-e By Cyps (SEQID NGH-882)
Gly Glw 1l Oys Bla Tyg ~-« --- Oys The -ov Ops  (SEQ 0 KO: 403)
Ay Gin Tie Cys Ale Tyy -~~~ Als Crs <—- GIy Oyy  (SEQID N 4841
@3y Glv Ilw £pe Ala Tyr <v- Ble Opy “wv v Oys  (SEQID NOU4TH)
fly Gln Y18 C¥R AR Tyr w=« Ale {7& ThY ~-- Cps {SEC D NO: 495)
Gly G¥u Yl Cps Ala T3

Tyr Als ~e- Cpp Thr 83y Cys  {SEQID NQu4YY)
{ Gly Gl Ile Lys Als Tyr AR »~- Uys -~ Gly Cye  [SEQID NG 488 )
Fly Blw Tle Oy Bla Ty Alg ~vn Qgn ~w~ waw Oys {SEQID NG 408)
v 01y Gu Tleé Uys Als Pyy Al ~~< Tyg Thy -== Qys  {BEQ ) NO: 500 )
v Gln Tle Ops Als T9r Ala Bila Cys ~- Gly Cys (SEQID NOED1)

Pro - Thr GPg Gy 61y Xlé Dve Bla Tyx Aka Ala Qv - ~e- Ope SEQID NG 502 )
Proo v Fhr Dyn Gly @1n Ile Oys Als Tyr Als Ala Qys Thr - Oys  {SEQ iﬁ MO E03 )
Fra Gly --~ 07 @1y (lu Ide Ope Als Tye Als Ale Oys The @y Oys {8EQ i Ny 504
Pro Gly -oc Oys oeee Sl Tle Ove Ale Tyr Ads Ala e Thr Qdy fys  (BEQID Nt EUS)
Ero Uiy --- Oy® a5 --- The Cys Ade Tyx Als Ala Oye the iy Ope  {SEQID NG 508)
wew met omee £ Rla Tyr Ala Ala Sys Thr @ly Cps  (BEQIDNQL §3?}
et wes Yle Opw e fyr Als Ala Ove Thy Oy Cys {BEQ D N, 508 )
' 96 e oo Tin Oy AdR -~ Ble Ala Cys Thr O1y Uys (SEQ D NOUBOQ )
Fieo Ry se- QYE --~ s-w Tie Ops Ala Tyr -t- Ale.Oye Thr 8ly Ove  {(SEOUID NO: $18)
Pri Wy eev Upg vew -oo Ple OvF ALR Tym o Als -o- Sye Thr Oy oy {SEQIYNOL ST
ya ove oo fla Cws Bla Tyr Ala Ala Oys ~-- iy Ope  (SECHDNO: §48)

cam e L3 Oys ALaTyy Rl Als Sya Thr ose Oys (SEQH RO $1a)
oy ¢ ~-- Glno--C Oya Ala Tye Als Ala OFsThy 9ly COvs  (REQID N 814}
Pro @y ~ve Oyh ~=~ GQlu =& Dys s Tyr Al] Bl& Cws Thy Gly Cve (SEQIDNO 515}

FIG. 1
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{SEQIDNC: 516§
{SECI0ND: 5471
{SEQ I NOI 818}
(SEG DN 818}
{SEG I NO: 820)
{BEQ IO NO: 521
(SEQ 0 NO: 522 )
(SEQ D NO: 823)
[SEGHD NG 824 )
{SEQ I NO: 828
{(BEQ D NO: 525 )
(SEQHIINO: 527 )
{SEQIDNO: 528
{SEQ D NG 528 )
(SEG D ND; 836)
{BEQ D NO: 831 )
{SEQHD NO; 538
{(BEQ D NO: 532 )
(ORD 15 NO: 534)
(SEQ 1D NOE 838
(SEQ 10 NO: 536 )
ISEQID NG 537
(SEQ 1 NO: 538)
{BEQ D NO: B39}
{SEQ D NO: 540°)
{SEQID NG 541 )
(SED D N 543 )
(SEQID NQ: 5433
(SR ID NO: §44)
(SEQ D NO: 845 )
{SE 0 RO 5463
{SEQID NO 847}
{SEQ Y NO: 548 )
{SEQ 1D MO 548 )
{(BEG D NO: 850

{SEQ D NO: 581
{SEQID NO: 5852
(SECUITD NO: §53
(SEQID NO: 564
{SEQID N 885}
{SEQID NO: 558 )
{SEQUID NG B5F)
{SEQID NOY 668 )
(SEQ D NG: 588 )
{SEQ D NO: 860 )
SEQ IR NO: 561 )
SEQ 1N 562 )
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{SEQ D NCx 583 )
{SEC IR KO 584)
(SEQ 1D NO: 585 )
{SEQ D MO 566
{SEQ I NG 867 )
{SEQ I NO; 568)
{SEG D NI 569)
{SEQ 1D NO: 870)
{SEQ 10 Ny §71)
(SEQHD NO; 572)
{BEQ I ND: 573
(SEQ D Nx 574}
(BEQID NO: 578}
(BB NOETS )
(BEQID NO: 5773
{SEQ 15 N 578
(SEQ I NO: 578)
{SEQID N 580 )
(SEQ D NO: 581)
{SEQID NG B82 )
(SEC N 583 )
(SEQ H NGy 584 )
{SEQHID NOUESS )
{SEQID ND: 5885
{(SECHD NO: §87)
{STQID N 588 )
(SEQ D NO: 588)
{SE 1D N, 580
(SEQ DN 591 )
{SEC D NOY 8562 )
(SEQ D N 503 )
IBECHIYND: 584 )
{SED D NOLADS )
{BECHID ND: 586 )
{SEQ D N 897)
(BEQID NO: B85 )
(SER D NG 898 )
(SEQ D NO: 80D

3
£
85

{SEQ D N 803 )

{(SEQ D NO: 602

(BEQ 3 NO: 803 )

{SEQ 1D NO: 604
(BEQ L N0: 605 }
{SEQ 1D NO: 606 )
(SECQD NO: 507
(SED ¥ NOL&0& }
{SEQ D NO: 602 )
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(SELIDNO: 610)
(SEQ D NC: 614§
(SECIT NG, 812)
{SEQ 1D NG 813 )
(SECD KO §14)
(SEQID Ny 618)
{SEQ D NO: 818
{(SEQ N 617 )
{BEQ 1D NO: 618)
{SEQID NI 616}
{SEQ 1) NO: 620}
{SEQID NO: 821 )
{SEQ D NO; 822}
{SEQ I NQ: 823 )
{SEQID NG 524}
(SEQ I KO 628 )
{BEQ I NG; 626 )
{SEG D NQ:ap7)
(BEQ I NO: 828 )
{SEQ Dy O
{EEQ N
{SECHD NO:
{SEQ I NO:
(SEC D ND:
FSEQ I NQ: 834
(SEQ 1D NO:
{SEQ 1D NO: 636 )
{SEQHD N 637 )
{SEQ INO: 638 )
{SEGID NGLB39 )
{SEQ KO 838}
(SECHID NO: 543 )
{SEGID NO: 842)
{SEGHD NO: 843 )
{SELQ D NO: 844 )
{SEQID NO: 845 }
{SEQD NO: 846 )
{SEQ I N 647 )
(SEQID NO: b4d §
(SEC D N 846}
{SEQ D NGY 883 )
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Pro QLY Whe Qs - ees T8 Q¥R Als Myro-o- Ale Oys Thr --v Ove  (SEGID NG 667 )
Pro §iy The Cys --< --- Jle Ovs Al Tyx Ala »~- Oys Thr Siy Oy 'S&:Q 10 NO: 858 )
¥ The Cyy vesowes Jle Oye Bl Tyr Al oo Ops v-e Qly Gps (SRQIDNOUS5E)
Fro Wy Thy Ops sve e Ils Oy Als Tyr Ala we- Dys Thr - Uy {SEQ 10 NG Bl )
Pro Sty The Avs oo -v- ile Ove Bla Tyr Als Ala Cyw o~y Qly Ove {BEG D MO 851 )
| Qly Thr Opx <-- »-~ X2 Oy Ala Tyr 8la Bla Ops wes ovw Oys {SEC} 0 NG 862
g Bra Gly Thy Gys --- oo fle Qys Rla Yyx Ala Aln Qys Thr ~-- Ops  (SEQ D KO 683)
: Qly Thr Oys - 8lu ~e- 0ys Bla Tyr Rla Als Cys Thy Gly Tys  {SEQID NO: 684 )
bro @ly why Oye vo- Glu ~-~ Oy ce- Tyr Bla Ala o Thy vy o {SEQID NO: 685 )
Pro Gy Thr s o-o- Gy vev QS wes ave 23R AR Cyd Thr GLy Oys (SEQ 13 N, 886'}
Ry TR OYS cev BIR eve s e Tyr e~e 3l Oys The Oy Ovs {S{‘EQ 3 NO; BBT }

Bree Wiy Thy Qe ~-= Qv vwn Lys wew Ty2 BL1E ow Ty Thy @ly Qs {SE‘.Q HINQL 888 )
Fre Gly Thre Gvs - [¢:2 SYREVO {ye -~ Tyr ala &la Cyg ~a~ ‘31}" Larg (.SE(} 2 NG 669}
Pyo Gly The Oys. -« Chu ~vo OFs «ov Tyr Bla 3s Tys Thy --- Oys (SEQ I RO £76)
o Gy B Ove oo G e b » Cys Thr Gly Cye  (SEQID NO: 6¥1)

wt
”
s
I
-
. 1
7 3
e
¥
w
.‘;34:
o
g

Pry Qly TOE UyB oo Bla »ew Opg Alw ess = Bla Cye thy Gly Oys  (SEQHIDND: 6723
Bre §ly The O¢® cro Gly sev Cys Als o= 8la ~e- Uys ThY Gy Oys (BEQININO: 873)
Fro Sly TR Tys -oe Gly vo- Qs IR vee Ala Rla Oy wee Oly Sve  (SECUD NOUS74.)
Pro @ly Ih Dys c-v G1a ~v- £ys ALE v~ Al 818 Oys Thr ~w~ Oy (SEQIDNO: 678)
Bro $ly Taw Cys «~< Gl -<- Oy Ala Tyr ~-» Als Cys Thr Gly Cye  (SECIDNO: 678 3
Pro Gly e Uys swe QLU o Oys RIS TP ven wve Oys Thr @ly Cys  (SEQIDNO€77)

Fro fly Yhe Oys cov QLU vee Oyn ALR Tyr see Rla Ops -~ Gly Op [(SEQIDNG: 8783
Pro Gly Thr Oy we- Glu -<o Ops Rla TYT oo BRIy Oy Thr - - Oys  ISEQID NO: 8793
Pro Qly Uhy Oys v~ @l -e- Oysala Tyr Rin -ex Oy thr Wly Gys  (SEGID NG 88013
frg @y Thr Cys ve- Blu --- OF2 Ala Tyr Ala -«~ Oys ~v~ Gly Oys {SEQEDNO:GS‘”
Bre Gly Thy Gys <o- Bl ~~- Oys Als Tyr Sls ove- \‘Tg"s THY wew Dy {Sﬁi?z KO 882 )
Fro gy THY Tye o-- Olu vev Cpm Bla TyT Rla Ala Cps --- Wiy Qps  (SEQ D NO: 883 )
Bre Wly $He Lye ~e- Fln v Oys A3a Tyy Rla Aln Qys --v -e- Oy {SEQ D NO: 584 )
Pro Gly Thi Qys <ke Gl e Oys Ala TYr Als Ala Ops Thy -~ Oyz (SEQID NO: 5853
fo Gl THY Oys -oe 01y I1e P& sev Ipr Ale Als Oys Thr Gly Ovs  (SEQID NO: 586 )

h3 ¥
bxa Gly ¥he Ops oo 810 Il Oy - wve A% ATa Oye The Gly Ove (SEQ D NG 887)
™ Wly ¥hy Tps wee Glu Ile Ops wesw emv wee Rla Gye The Gy Ope  (BEQID NO: 588 3
Ly wee Glu Ile L‘)S wews e B8 ~we Ops Thi Oy CFs (SEQ D NO: 658)
Gye voe Glu T2e OyR ~v wde Al Rla Oy - Gly Ops  (REQID NG BO0 )

mre By T Oy owes eae AZs Bla Cpm Thr o-- Ops {SEQIDNO: 601

see Gl Ile Oy ses Tyx ~-s Ala Ope Thy 81y Ops. {SEQID NO: 6920
p wew (U Iile Qpe --- UpT v -- ~ve OyF ThY 3y Ops (SEQHDINGL 693)
sve ®lo e Oys - TyE e Al Cyeo-o- Ry Oys {SEQ D N 883

Fro Gly ThHe Ore v-o B0 T16 Cye wnv 0 oee ALG Oy THY oo OFs  (OBCUID NO: 696 )
Bre Ghy thy Cys e-- 810 e Ops - Pyw Ala - Oys The $y Tys  (SEQ D NG 695)
Boo GLY ThD OYS ~-y Bl 3le Cys o~ Tyr Bla vev Uys - Gly Cye {EEC@ i 3\50 547 }
Pro @y $hr Ogw ves Gl Ile Oys wwe Tyr Ala -+~ Qym She -o- Oys {SEQ D N 6883
Pro #ly Whe Uys <vs GIn D12 Oys -~ TYY Ala Ala Oys -+ @1y Cyy  (DEQ O N 6588 )
Pro Gly The GyB -~ Gl Ile Oye ~-- Tyr Rla Ala Cys --- --- Ovs  {SEQ D KNG 7o0)
Pre Gly Thr Opy -~- Gy 13é Opg -~- Tyr Als Aka Qve Tar -~-- C\,s {SEQ I NG 701 3
Fro gly The Oys --- Gla Tie Cys &la -~- Ala Als Oys Thr Sy Cyes  (SECGILIRG: 762)
Fro Giy Thx Cysooee Glu Tde Ops Al swv <av Rla Qys The O3y Oys  (SEQIDNO; 703

FIG.
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{SEQ D N 704§
(SEQIDND: 708 )
{SEQ D NOL 706}
{(BEQ D NG 7073
(SEQHD NO: 708 )
(SEG D NO: 708}
(SEQID NO: 710}
{SEQID NO: 711}
{SEQIDNOI TR}
{(REQIDND: 713
(SEQ D NO: 714}
{SEQ IDND; 48}
(SEQUILYNG 7
(SEQID NG Y
(QEQIDTNO: 7
{SEQIDND: 7
{(SEQ I NO: 72
(BEQID NG 1
{SEQ D RO: 725
{BEQID N 72
(SET T NO:
(SEQ 10 N
[SEG iy NO: 728
(SEQID NG 727
[SECUHRNO: 728
(SEQID NG 728
{SEQID NO: 730)
(SECUIDNG: 731)
{SEQ D NO: 732)
(SEQ I N 733 )

Lo B o e ]
rrm R i e ot et

e o~

.l
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=~ =~
3
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B

— s

CHSEG I KO: 734)

(SEQ D NO: 738 )
(SEQ DN T38)
SEQ D NG 737 )
SEGHD NO: 738 )
SEQ D NG 739 )
{SBOHD NOYT80)
(SEQ D NO:T41)
(BEQD NO: 782)
(SEQD NOL 743 )
{SEQ Y NO: 784 )
{SEQ D NO: 745)
BEQID NO: 746)
{SEQ I NOe 747 )
(SEQ I NO: 748 )
(SEGHD Ny 748 )
(SEQ D NO: 750)

{
{
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™

Cym Qly »»» Y@ Ups --+ -~ Ria &l3 Ovs The &y Dys  {(SEQ D NO: 7581)
¥o Gly <v- Ide Opg vev vev cox Rl& Oys The Gly Oyv  (BEQ NG TS2)
Sy ThE Cye Bly -o- Tlg Oys <v s Bla <ew Oys The Gy Oys (SECEY NGO 7H3)

X
1 k)

Ern Gly Thy Oy Gy vov J1& Opg - ~-- Ala Rla Oya ~v» Gly Ope (SEQ R NO: I8
1

Bre Gly Thy

g
e The €

¥ A Oys 8ly --- 36 Qe wew -a- Ala Ale Cys Thu wee Dys  {SEQO NG 78S
T1y Thy Qs Kla Oys the Sly oys  (SEGID NO: 788
Froa Gly Thy Qys O3y ~-» T1lg Qys «»» $yr oo -oo Cps The Gly Oys  {SEQID N\’B 57}
¥oerr ALe LyE aee Tyz --- Bla Oys --- 3y Oye (SEG D NO: 788}

Qly ~o- Yk@ Cpgoewv Tox wov Rla Oye The --- Ovs (SEGHD & 78G)
ATy THE Dy @y - 118 O¥s -~ Pyr Rle o Oyb Bhe oy Oye (SEQ D NOIT780)

Fro @hy The Oys @1y s The Cys oee Tpr Rle --s Oys s-- Gly Cps  BEQ D NO: 781
y vov Tle Cys v Ty Ala see Qs The wee Oys (SEQIDRNQ: 782}

Ly w- Tle Zys - Tyd Ala Rla Oys ~-- Gly Oys  (SEQ 1D NG 783
“a Ile Oys ver Tyr Ala Riz Ops ~ew vo- Qus (SED D NG 764}

b
Pl
£
-
L
¥
P
4
fud
=7
3
%
o
t
1
H
2
et
H
<
1
s
=~

3
bre 8%y Thx Oy

5 ~
Pew Gy The Cy
1

3 se dke Oys oeee Ty Ale Al Cps Thr ey Cys {SEQID NG TES)

v ) aew Tle Cys Alu - Ale Ala CyR Thr Gly Ups  (SEQID NG 7ES)
Gly ‘Thr Oy vev Xl Opg Rla se~ e 233 Qpe Thy Gly Cys  (SEG NG 787}
Pro Gly Ty OFg Gly «~v H0E OyS Bla cae wew wee Oye Thr Gly Ovs  {(SEQ D NO. 768 )
v OSAY ¥R ®ly v 1le Oy ALE <-- w-~ K12 Cye ~-- Gy Oys  {SEQ H NOQU760)

Pro 81y Thr Cys Gly -»- Ide Qy# ALy~~~ ~-« Ala OyR Thr -«- Ops  {SEQ DN F70)

vothr Ops 61y cee Xla Oyb Ala ~-n Als »-- Cye Thr Gly Oys  (SEQHING: 774}
Ty Opm 81y~ Tle Cpg Bla <~ Bla ~-- Oys ~-- @1y Ops  (SEGID NG 7721}
e Syg Gly ~-- Il Cys A3n ~-~ ALK vos CvE THr oo~ Oys (SEQID RO TS
TrrOps Gy -o- 11m Ope Ada w~w Bla.nia. {SEQID N 774}

L“
Eod
5
:
[

ot
=g

(9
i

&3

Sy o .

¥ro By se- E1R Tys Bla ~v~ AY3 ALS QVE wes owee 09 {SEQ IR NG 778}

Pro Gy vo- Tlg Cye Ala ~-- Ala Bla Gys ’:1‘21;' an s {S&Q‘{DNQI 778}

weo Gly Thr Oye Gly w-- Il8 Ops Als fyr ~-- Aln s Tir Gy Ops  (SEQID MO 7T

Pro 81y The Oysl @y ves Ile Cvs Bla Tyr e~ wes Oys Thr Sy Oye  (SEQIDNO:778)
. :

Pro Gly THY OF® Gy -~ Lle Opn ALy TYL -v- -~ Opy -~ Olv Ovs (BEQIDNG: ¥78)
Pro GIY Uk Dys By -v- 1l Qpg Ela Tyr wew -ee Oy Thr -~ Ops  (SECGHD NO; 780)
Pro Giy Thr Cpe @iy »»- Ile Oys Ale Tyr --- Ala Cyo «-v Uly Oyn  {BEQID NO: 781}
N ‘ Tls Oy Ada Tyx --- Aka Uys --- --- Qv (SEQID NO; 782}

o

Py Gy R Sy 8Ly <k
fwe By Thy Gvy Gy o Tle Oys Ald Wyw -~ Bla OFe ThY --- Tys  (SEQID NG 783}
Pro Gy Ahr Sys Giy <-4 Tle Oys Ala Tyr Ala --- Qs Thr Gly Cve  (SBCHD ND 784)
Gry Thr Ops @1y --- Ile OyE Al Byr &lo oo Oy oo Gly Oye {S’EQ Y NOYTES
Gy BAr U¥s Ol eee Tin Oys Ala Tyr Ala -=- 8ys »~- -~ Oyp  {SEGID NO 788)
@iy Thr ©yn -Gy The Oys Alg Tye Bla ~-¢ Cys Thr --- Oys  [SBEQ NG 787)
Fby The Oys Gly wwc 1le Oys Ala Ty Ala Bla Oys --- Gly Cys  {SECGIDND: TR
81y Thi Oys S1y - Ile Cye Ala Yyr Sla Ala Ops --- - - Oys  (SEQIDNOI78Y)
fly Thy fys Sty --- Ile Cys Bla Tvr Ala AlR Cys Thr -+~ Oye. (SEQ D NG 780 )
Gly Thr Oys Gly ®lu -e- COys Ala Tyr Ml Ale Oys Thr Gly Oys (OBEQ D NO:78t)
Gly thr Dve Wy Wiy o vE Bla Ala Qys Thr Sly Oys {(BEQIDNG: 7823
Pro Gl The Oy GLly Glu v~ G5 --» -«~ Ala Ald Tys thx Glf}' Lrs (SEQID N Y
Pro Sy 6 8 Ly Bl s QYR ver owme wes Al Sve thr Sly oys  (SEQIDNO: 784
pon dly Ely Glo vo» €ys ~ov v Bla <o 0F8 The 81y Cve  (SBQDNQ: 768)
Pro 1y thr Ops Gy Gl Sae Bys --- ~em Adw Bls Oyk e Gly Sys (SEQ D NO:T798)
Fro dly Thy 2p8 8Ly Glu sov Qpd oovr - Als Rla Ope the -~ Cys [SECHD NO: 767 )

"

FIG. 1
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5 e Tyx o~ Ala Oys Thr Bly Ope  {SEQ NG 788)

Y EEE cse FS v PR wee e Oy TOr Gy Cve  (SEQHINGO: 788D
Ty Thr oOys Gly @In - es Cys eo- Tyx - 83a Dys --- By Cys {(SEQIDNG 806
¢ TRy Cys Gly Gl wav OyF wwe Tpy ~-n ALY Cps Thr ~-- Oys {SEQIY NO:I 80T )

Pro @1y ThT O Gy Glu e-- Oys -«« Tyr Bla --- Oys The Gly Oye  (SEQIDNO: 803 )
Pro Gly Thy Cye 8Ly @ln ~-- Oy8 -v- Tyx Alyg === : e (SEQHXNG 803 )
Bro 3y T Oys GLY Gy -ow Op¥ ve Tyr ALR e O ' (SEQ D KO 804
rer Gly TRy Oys Gly #1a ~es Oys ove D 8ds Al [SEQ D MO 80K )

s
¥
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EEy
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ot
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o B

Bron @y TEY OFs 8ly Glu ver 0P ~or T9F AR Al Oy8 =~ -~o Oy {SEQ D NOY808)
Fre @y The Oys Gy $lu ~-- Oyg =~ Tyr Sla Ble Oye Tor --- Oys  {SEQ D NG 887 )
Pre Gly War Cys Gly €ln -~ O¥s Al ~-- Ala Ala Qys The Qly Cye  (BEGQHIDNO €081
Pro By Thr O¥s Sly Gly w-v QPs Rla ~-- -~ Bl Cys Tar Oy nys  (SEQ D NO: 809
¥eo Oly Thy Lys @y #Bin ~v- Qi ALS ~ov --e -o- Qpx Thr Qly Cyy  (SEQHD ND: 810)
Pro Ry Thr Ops Oly Glu -+ Qps Ala =ow --2 Rda Gys -~ Oy Qs (SEQIDNG: 81
Fro Oy Ihr ove 8y Gle - e Bla -~ --- Alp Ops Thr -~ Qys (8RO 3 NOR 842
Pro Bly Ty Ok @1y Glu ~-- Oy Alz v-c Kla --- Os Thr By Oye  (SEQIDND: 833}
Foo ity e Gps 8ly Glu -~ Oyg Bla ~o Al wew Qys -~ Gl Oye {SEQIDNOI814)
Pro Gly Thy COys 81% 8la ~-- Opp Al ~-~ Aly -~~~ Urs The --~ 2ys  (SEQITINO: 818)
Bro Fly THe ve 81y Glw -~ Oyg Ale --- Al Al Ops ~-- Qly Oy (SECUHD NO:IB16)
Pro Gly The Oys Sy @i -=< Gyl Ala ~-- Ala Al@. Oys w~e ~v- Cys  (SEQID N 817 )
Pro @iy Y Ove Gy Olu +-v Cys Ada -~ Bl Bla Oys Thr --- Oys  {SECUDNO: 818)
Fro Oly $hr Oys Gy @ln - Qys Bla Tyy -~ Mla Oyes Thy Sly Cys  (SEQ D NO: 819}
Fro Gy Hr Oye U1y Qlu --e Ops Ale TyE wee - Oye Thr @ly Ors  (SEQHIDNG: 820)
Fro Gly Thy Oy Gy GIu <v» Oys Al Tyx -~~~ ~=< Cyy =~~~ Sly Qys (SEQIDNO: 8211
Preo Gly Thy Uys 8l GIn w<v Cpe Ale Tww wsn we- Oys Thy o=~ Oys o {SECUD NO: 822 )
Pre Gly Thr Sys Oy GXw e s Ala Tyr s~ Adk Cys --- Sy Oys (SEQ YN 823)

1 By @3 -we s Bla Tyr s Ale QyR ~ee wee Oys (SEQ D NOL824)

Nia r-o Qs Aln Tyx s Rla Ops Thy - Ops  (SEQIDNO:IBER]
Qlu --v OyeRla Tyx Ak -~ Cys Thr My Tys  (SEQID NO: 828 ]
¥o@lu e Oys Ala Tyr Ala o~ Wys eo- Gly Oys  (SEQIDNOI 827 )
Gly -~ Oy Aka Oyx Ala een Oyy vee co- Oye (SEQIDNOYE38)
CEE - s YA AlR Tyr Ala -~ Dyd Thy ~-~ Cys ‘\“SSQ'!G NOL828)
P Ow o= Ops A2a Tve Als Rla Cye v-v Gly dys (SEQID RO 830)
Qlu w~e Dys Bla Tyr Ala AIR Oy -ve oo Oyw (SEQUD NO: 831)
Cys AlaoPve Ala Al Ops Thy -~ Oys  (SEQID RO 832
Glu Ile Tys --» Tyi© Ala Aln Oys The Gly Qye  (SBQID HOIH3Y)
S ko Ile Qys e --- Bla Kls Oys Thr Gy Ops  (SEQNO: 834 )
Glu Tle Dys w~» --o --- BlA Oys the 8Ly Oys  (SEQ D NO: 83K
Sl IR Qpy =-m == eee e Syn THr @y Ovs (SEQ D NO: 838)
1

)

s Ein e

¥ OGle Ide Qs w-w wae ool Al Opy ooee Oy Oy (SEQID NGBS
¥ Gly Glu Lle Qs ~we wvss wee Sl Oys Thr -~- Oys (SEQD RO 838 )
Fro @iy Yhr Oys 81y Gl Ide Cys w-v --- Ala --- Oy the Gly Cys  (SEQID NO:83¢)
. s
s
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Ly GBIy Gly Ile Opa oo Tyr -+~ Ala Oys Thy Sly Tys  {SEQ D NOQ: B4S)
Oy Bly Glu e Gpe -+ Tyr w~v v-v Oyx Thr Gy Cys  (SEG I NO: 848 )
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Pro @y Thr Oys Gly $lw Tle pe Bly --» -—v Ala Oye The Gy Ces  {SEQIDNG: 888)
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Pro Gly Thy Rys Sly @lu Jie Cys Ala ~wv sae -on Cp& ThE »ov Sye {SEQ NG 8683)
CFro Giy Thr Cys Gly Blu Tle Oy Ala vew wee Bla €8 oe- Ty Oy {SEQ HYND: 864
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Pro Qly Chy Qvs

Feo 8ly Thr Cye @y 0y e Cye Bla wov wav Bla Oys Phr wes Cys  (SEQ 0 NG 888)
Bro Sly The Ors By Slo XIe Ope Als o Ala ~ve OFs ThE Giy Oyos  (SEQ D NO: 88V}
Pro GhY Ty COye Gly Ole Ile Ops BRI w<- 8le --v Upw -we Gly Ove  {SEQID NC: 8BS )
Fro Gly Thr Uys fly OIn 1R O¥R-A1S ~em Ala ase Tys wev eas Dys (SEQIDNO: 86D
Pro Sly the Oye Gly Glu Il O¥e 8la v Hla o~ OB ThY <+~ Ops  (SECUNI NGO E70)
fro Gly Ty {ys ®ly 8w fle Uys Ala ~~= 833 ALa Qyel ~~~ Gy Uy (SEQIDNOUS71)
fra Gy e e Cly Glu Xle O Ala vwv Ala Ala Oy -e- wvs Ope (SEGDENG: E72)
Tro Gly Thy Opg Gl}{ Gly Il& Ops RIn +-- Ble Aa Qve Thr --- Qg [SEQ DR 873)
Fro Gly Thr Oys 81y Glu fle Cys Ala Tyr -+~ Ala Cys The Gly Cys ,{a%m'm NQ:§74)
Pro Gly Thy Ups @y lu Yie Cys Ala Byw --- -4 Oye Thr gly Ops  (SEQNOE75)
Fro Gly Thr Oys Gly Gl Ile oys Ale Tyx <o <=» Cyn -~ Gly Cys  (SEQ IDNO:876)
Proc 81y The Gys iy 8ln YIS Ops ALz TRr oo vie Opg w-n --e Ovx (SEGHID NG 87F)
Bro ¢y Cys By Glw 11§ Oys Ada Tyr --- ~-= Uyp ThT -~» Oys (SEQIDNO: 878}
Pre Bly Tar Oys Sly Gin Fle Oys Ala Tyw --~ Ala Opy --- Sly Ops  (SEQYNO: 87G)
Peo @iy T Oyw Gly Olw Iiw Oys Ala Tyr - Bla Oy e~ --- Oys  (SEQIDNO; 880,

Bro @iy Thr Uvs Gly Glo Ile Qys &g Tyr ~<: Ala Ops PRy <~ Oye  (DECHEYND: 88%)
Fro #ly fhe Oys @1y Glu Tle Oyh Als fye Alz --- Oys Thr Oy Ovs  (SEQIDNO:a8%)
Pro Gly Thr Cye Giy Gl Tle Oys Bla Tyr ala --- Oys --- Oly Cps  (SEQHDNO: §8%)
Pro Gly WHe Uye Gly e ¥le Cys Ala Tyr kle «-» Ops -v~ «av Qys  {SEQIBND 883)
Pro Gly Thy Ovs 81y Ghs I3e Cys Ala Uyr Als -<v Oys Thr -+~ Cys  {BEQID NO: 88E)
Bre Qly The Oys §3y Glu Iie Lye Aln Tyy Als Ala Opd -~ Qly Qws [SEQIDRO &S
Froy Giy The Ce Gy Qlu Yle Cpindls Syr Ala fla Oys ~~r oo Qs {BECHD N 887 )
Pro Gly THr Cps Wy Glu Ile Ovs Kls Tyr AdanoAlw Ovs Thy -~ Ope  (SEQ EINO 888 )
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Eeal Gy Sle Xas' 13e Qys Xas Ala Tyr S1s Aa Gys Thr €ly Gy
Xant @My 8Ly Xau’ Ile Oy Ala KexY Tyr FATI AT Uys thr Gy Sys
Yas! Gly fly Raw’ I36 ve Alw Wyw %as! Aln Ala Oys Thr Oly ovs
w Esw! Gy BIv Kee Tle Opr Ads Tyr ALy X}’ Als Oys TRy iy Ops
¥ Xa8! Giy Glu Xaa' Iie Cys Alp Tyr Als Ala Xax! Opy The aiy Ty
Ragt SR Xeat Tle Uys Ada Tyr Alg Ala Qye Xea' Thr 83y Qys
Cgant oy @w Neat fle Oys Rim Tye Ala Bls s TRy ¥an' Ry fve
XRe ¢ BIP @n Xest e Uys BIK TYY Ala Alx Oye The Biy Kakl-oyx
'_Xé&" :iti‘.z Fast 7le Oys Adx Yyr dls Az .Zi}:a_"fhr Jiy .f.fys Bast

3 !.‘ya( Kage Siy @ fls Raa Qs Blu Tyy 3la Ala Qya The Sy Ceo
1 f.:}-\;":{ax" 03y @ Ils Xas Xaxt OFs RAR TyR BI3 Aw £y Thr Glv Oys
Oy¢ REar Sl ©n Xisoa® fye ¥sat RYa Tyr sls Ala Cys Thr Qly Oys
The Cys ek sty olv Tie Xaw Oy By Reat Gy hla Al 00 ThY Gly uys
Thy Cyw Xaa' 81v O rie Rsa Cve Bla Thv Raa' Sls Ala oye Thr slvotys
ThE Oys Xew' BHF Sl Dy X9t Oy AlR Ty Bbs Xax' 21 OFS TRYCGLY Lys
e X 81y Gl Tle Xéa' oyr Ala Tyr Kl Aln New< Cys Thy Oly Gy
Tay fve Xsa Sly @iw Ilx Sda oy Slx Tyr 513 Ala Oysdssd The-sly Oys
. gxst Sy @n Xis Nex! Oys Al fyx Als Rla Oyé Thr Xar® 61y oy
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Fro Gy dast T
RO ALY $ax?
X ?
- Xant

; NQ& Y Iy URn Yis XAaw Oys dla Tyr Al Ala Cys Why Gly Xaaf Ty {BREQEHOY IS
gt Giy Qv TIs xwe’ Oy Ada Tyr Als RIx O Thr Gly Bys Xax'  {SEQH MG 1188
Yast iy €xn Tie Gyw Xss¢ R Ty ala Ma Oys Yhy Giv Sy (SR NO: 1197
Bass Ghy glu Tle Qys Rewt Kaa’ Ale Ty Ala R o9 Phr @y Oys  [SEORINO: {168
KRR Gly GIW 1le fvs Xud' Ala Zaet P Ala Rla Oys thr @y C\: (SEQID NO: 3108
RO fys Taat Gy 6w Yle {ym Xee' Ala Tyx Seu's Ale Ma fys The 81y ove {SECHD NQ Azon
Lo Mhy Ups Naa’ Wy ly T s Kt Ala DY Als K hia Oye Thr Gly.fys  (SEIND NO 3
aa The Qe B! @y Gl e Oy Xaal Sl Ppr AlacAla Xeat Cye Thy GIF Opr  {BEQIN R 138
Ly Xaxt vhy Qys oB3a’ Oy 93u 33e O Xdet Als T¥re RMaUAds Sys KRR The Ty Sy {BEQRI NG 208

: : ¢ {SFOI B0 200

Isx? Wy Gl 13e Oye Xag' Alw TR 2le Als Ups Thr Zea! Sly oy
Au! Gy SIC Ile Ows Rew’ AR Sye Ria Alw Oy ThE S0y SR Ove  {SE5G0 NG 1308

i

of o

“l
P

fiOARET GIY SR 3@ Dvs RSNt RIR YR Alx Ris COys Dhrowly Tye Fant  {QEUHD NOn 1208
v XaRt iy Qlu Y Qyo Ak Zaat 'tyr RIx RdA Dyw WMy Hly oys RN B 1207
Xaet Wy Glw Ile Syn Rl Mast Raw? yE 414 Blx O\ The &?«i‘y Cys {SEQID ND: 1208
Zao' Wy Skn (e s Rla Mest Pyr Kead Ris Ada Oym TR $ly Oye {SETHD KO IR0R
Raat @Yy o¥u dle Oys Als Selk' Tyy Aa Sxa’ Ala fys Ry @y Oy (SEQID R 1%

N
Y

TRyt Yur
Fas® The

Xra Thy

R T e it

Fro Gly Msse Thr Oyr Kaat Uy Gln Tie Omoalan¥sat fyy Alaald Xer® oys Thy Sy Ove  (BROIS RS 1214
Tre GiY Ssa’ ThE Ora Xest @y Gin X¥e oys Ala Best ¥y ala Alu s Xaal Vhy By Oy {SEQIN N, $212
Fro Gly Xsad The Ops Yar' @y Glu 13e {ye AlS Ke®' Oyr his Ale Oys Thr Xs2¥ Gly Uy (SEQIDNOI1213
Tra by Sas Thy Oye Xaa' 83y Ols Ile Oys Rls Ker' D¢r AIaALR Ops The ly ¥sa? Sy (SEOH NG AT
SFri Gy dmar Thr Uy ¥aat Gy fle I3e Dyn Ala Xaw® TyroAla dla Uys YRy tilv Oys dax o {SEUD NN
pro By Xxst Ohr CEn Lax! Gy : O AR Tyr Man! Alw e Uws Thr ely oys ISR Nk 181G
Pris G160 THE OF Rax! Oy Cys RI Tyw Xsit Kaad Ala A Cys Thy 81y Ove  {SEQID NQOARIT
fro Bhy Nms Thr s a8t QY Uys Alw Tyr Xsnt Al Xay? A CysThy Wiy Syd [BEQID N 1218
Feo GBI Ba%Y Thr C3W Zas' ULy sy c TEE AR Tyr Xes! Rla Ala Xaa' Oys TRy ly <vs JEEQID U 121D
T Fxat Thy Oy Yawd Oy Gla Xis Uy Ala Yyr Sax! Rlp Alx Oy Xaxt vhe oly Gys  (SEQUIND: 1229
e Oly Ras’ by R Xas' Oy £lu Ile Oys Ala Ry X8ad Ala Sl Oys Dir Xea Sly Sre  (BEQID MO 122
fro Gy Xaa® ThY CCys Fsa0 0%y ®lu Xis Bys AN Tyr Xaw' Ris ALy Cys Thr Gy Xen' Cew {REQIO NG TR
e Saed Phr QyEERE’ QLY Clu Ile Sys-Rla Tyr Sax0 Ala Alw Oy iy Uys Xeed {(SECANO 1223
Pro Gly Naad Thr Qyo Saan) Sy GIo X34 Uik Rla Tyr Ala Xéa© Ria Oys e 3y O (SR NCk 1224 )
tro G4y Ragl THT Oy Asx’ Sy 1 Ile Sys Alatyr Ala Haaf Kadt Rbx Ope @y Oys  (SEQRYNOY 1228}
$ro NIy Kast Thy Oyb Nadd GRy SI0 IEs Oyk Rl Te Ada Xast Ala Xan’ Gys Thr iy Oy (SEQID BOO1R6 )
Pro Gy Xee’ v Uys Xead Oly Qlh Y3s Gys Bla Tyy Ala Xa37 Ala £F8 Kaa' Thr @Y Dys  (SEQIRHO R 1
Pro iy Fuws thr Oym Az’ Oy Slu Ti& Gys Als Tyr Ala XaalcAla Ope Yhr Xeat @y Oys  (SEQUD NG 18 )
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{sheat 10 of 114}

1356



WO 2007/101158 PCT/US2007/062815

dx m-)ﬁ

:».<‘m' 2 Xaa! Wiy Gl XIn Qys Alw ¥yr dls Yoa! Bl Oyw Thy iy Max' Cys  (SEQID NG 1298)
¢ Aast Fawt Gly Gl e Ope Als Tyr Mla B5' Ale Gyn Thr Oly Sys Kes'  (ORCHD RGN 120 §

FaRs : x‘m' Y e tle CyRAla YR Blyx Ada Kaa' {ya The nly tys {gg}@;} NOi 1284 )
Y Raat Thy Cys Raat Oy $lu d3e fye sls tyx Aln Ala KeR® Xaa! Svb Thr Sy Cyve (RLOM O w-’-;i
T Oy Kaat Xast Qly #la Xle Oyk Al Ty Alw Rla Xad' O Bext Thy 8y \‘;«s {SEORI M 13 s 33

-
e

51
oy
P
2
=

Ysat B ke oy AR I¥r Rla Als Opr Thy TIF Fapt Crw

X

-
o I X 0 NOY 1248
Zaat Gly @ia X

¥

b

3 (:;'f Raw? Fant 1y By Xleo Ove Ala Ty AR Rla Maa! 2 ThyoRaa! c,\}v )‘y& (BB Mo M:p; ;
bR Y Kag* X T3vs 8] 1o O ; * N ol

‘ (‘3; }Em 8 ,‘\m* (:'Rj. Bly i Tys Als $yv Rla Ale Yaa® €is The Sly Kea' Oys  (Q nm;;g,;;). 4:;r
pex 4:)"( im\ $oRsRY By alu e O¢s Ake Tyr Bia Als xast Oys YAy 81y Ops Rawe ,\:1;&0 {\:}: ;;:.;;
o 1y Xaa ve ¥an Gly 81 He oyn Bia Ayr sls Als Oy Xaa) Thr 8ly dyn (ST NS, 1227
Mo Gy Naat Thr CywoXead Gly 1w Fle O Aly Tyr Als Ada Tre Raz' as¢ thy @y Oye {gét};g} rl()’ ;;40
i Ko him ot . y . - TR A Rl SLERTL R LA oy Pk g
Ty Xaat T Qs Kaad QY Qe Ile Cys e 0y Ads Al Opm Yaad Thr Nsn Wy Oys  {SEOI0 N 1;;?5

& i\ PO TTeTY v Y : < N \ N ) oY

Kaat Thy e Keat Gly Siu Ve Oy 3Ia0 Tyr AIR Als. Cya Xan® Thav'aly Kaas Oy {SEOIS N 1240

Kas' The Uyy Kea' A1 Qlu We ove Al TYr ALR ALR Dys Xazd Vhy Gy 088 Nisst {sgd};} Ni; 1";’:‘.3

oRaRT THT Upe. Xa@t #ly @l Xls Opr AR Tyr Ale Ala Ove Thr Kow' Gly Qys (sxgm‘;\@: gﬁgz

\ :.<asf; ':ix i,« :(eze: if", _GJg );-1?: QyR Ay Tyr dle Ala Sys Yhr Kaa’ Yaa® VY Uys  (REQID m;« 1243

3y Kea? Thy Tys Laa” 5ky ¢ Ike gys Als Tyr dl: Bls oy Thy Kaar' Ty Rant Lys tW A Bl AR Y ¥

3 ¥ Kaa' Bly ®InXlle oy Al Tyr Ala Abs Oyr Thy Xawd Oly dvis xsa
1 ‘ )
1y

v s e

&

REQID "i\ 1248

B3

Le Uys Adar Ty Bis ALC-Oys Ybe 63y Xaw? %3ad ovs  (SEQD NG 4347

Zea! @ly Udn Ile Cps Rla Ave Bix ALK Oys THY 81y Rew’ Oym Stsad (BB K 124
Lyw Fant 83y Glm Yla Ope Bla Tyr Als Ala Oys Thy Gy Oys Xpas $REQE MO 1240

Thy CynoMaat ly 8w Xle Oys Bla tyr Ale Ala Ovs thy Gy Ove Zaat Xa®®  (BRECND NO: 1280

P ALy Ty Cye Sdy Swe’ Giwbtie Ope Bl Tyt Als Ale Rys Vhy @y Cvs (SR NO: 1254
Pro Gy Xas' Thy Oys 81y Kea’ ¥ax' G2n Xl Uys Rla Ryw Bla Als fys The qly oyw (SBOI0NO: 1202
Fae 21y KR Thy Oys Oly Rpw? Zaat Mand Olu (e Ope Ale Tyr Al Ala- OyE Thy Ly s (SMQ‘iR RN '{233
4 Kaa® hr Uy f6ly X Xas QI Xaa' Tle Ops Ala Ty AIR Al Ny Mir Oy Ced (RSO NG 12 :“vi

v oXdar Dhr Ok e X i
Kawt-Ahy Uys Gly ARas* Kaat Blu $lae fjin Bag! Ala Tyr X¥w @da Oys Thy Wy Gy gggagam,x;
Keer mar Oye Uiy Nes Xeal v Tin Opw Alp Rsa' Tyr Als Rla Oys Thr Sy Gun  (SEQID NG 12
¢ Xar' thy Oys Gly Xas' Xua' $iy Tle e - EATY Tyr Aaa’ Alx Ala Tys Ty Wy ovr [SEQI RO 128
By Koot T Oys Oly Kad' Raat Ol Jib Cpr adw Tyy Ala Xsat Ala Cys thr Gly opy {SEORY Ko 1@3 )
2 Raw' TNe iy Nsat Rar' QR Yle £k Ada Uyr Mla als Xax® Oys The Gly fyn  (SEQING1280 )
¥nw' Thr Ovb Uy Xas' Xea! 814 Ye C¥¥ A3 Tyr Rla A28 Oys Xed! B Gly ops (GBI KRG 1251 )
¥as! e Deg Qly Xaa' daa' Giu Ide ‘

s> Kaa' Biu Tie ast Ops AJS Tyr Alw Als Oy ThY 8y Ove (SEQID N

A s i et o Moyl NPt vt Swn B Regpts Su ) uh Nersh Na b gl ngh gt P Eref S e b~ S

}ﬁ}(
® oW

Cya dis Tyr Ala ala Ops Thr Xas? @y Oy {SERUDY Rk 1282 3
FIG2 ‘
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297226

Bawe Q1y ®an! thyoOve by :(ga‘v}'.ﬁﬂ“ ‘(!}\x e Vys Adn pr ALk Ads Dy Thi Gy %edt Lus (OEHR RO fen )
Xast Thr Qya 3y Xaa' Xaa! 8d¢ fle Qye Ala vy Al ik Ove thr iy Cys Fain (GRANINCY 4284 )

v RERY Thy ey By Aaet Ghv Wast q.?.e Cys Ada Tyr- dla Ala Oys Vhr GLY Oyw {SEQIN MO 185 )

Xan® Thydys o1y Xawe Gls X! Xeed Tl OyeoRla T9e Sis Als Oys Thr @y Oys  (HEQID NO: 1288 3
Ry Masd Thw Qys Ay Nee Mu Nea' Te Bsat Gy dMa tyr Ala Ala Oye Thr @y Oys  SEQIDNOUTAY
Naw! Rhe £Fs @y Iea¢ $in Zea' Tle Oys Xaa' 8l Tyr Als Ala Cys the 8y Cye ég;g@;g O 1968

P oXawd XRE Oys Wy Yasi @in Zaat Tle Ups Ala ¥ert Ppr s Al Oye Y Lyw és.;gggg NO: {260
8at The HLY Naw?! Gle dast Tie Gys Ala Tyx Xsg' Kla #ls Cps CSys  (SEORYRO ARG
3y Kest Ty ¢ Xagt Ghs Nast 1de Ovs Bla Fyr Rlx Reat Ala Cys wi Oy {SEOR NGk 171
Pog 8ly Kea' Y Qys G0y SRal @lw Xast Ile Ovs Bla Tyr 2la Ala ¥sxt Oy Syy  IBEQND MO TR
Pro Wl Kaa® Thy By Kaw! S Xxa Wla 0¢E Als Tyy Ala Bi8 Cpe Keao Ty {REQID NQUIRTR

2%
o

,,,
&g
W om oA u
43
=t
Eend

L

Pre Gly Kaa® The ps Bly Keav SIg Kxe? Yle Ops Als Pye dla Als Oys The X¥an' Qly oye {ERCHO NOY 3878
Pro Gly Fast Thy Oys Sly dea’ 9lg Kdd Ile Oys Ala Tyx Alx Rix Oys The Gly Ken® Dyx  {SEOW RO IZFS )

Pre Zast Thy Oys Qly Zaal Giu Xaa' Tie Oys A¥a tyr Alx Alw Cys Thr Gy Dyw Xaa!  (BEQD W 1278

Pro ly Nam® Thw e 81y Mes! M YXa X! Ye Ala Tyr Alx Ala Oy thy Gly Oy SREQID MO 1277

F Rasat Ay Aesdt Glu Xke Bast Xak' Rys Als Xyw Bl Rin Ops The Sy O (SEGHD NO1ETR

Zast ant Qe Yie Xs’ Uyg dast Alr Tyw Als Al Cys Thy Py Cyn SR NOLIRTE

Nuad Yhy o Nand Min Xie Xas Cye Bla Raed oys Bl AR Oys Thr @y Swx  (SEOR NG 1280

Saa e Gly Xes? Olu Tle Xaad Ok Aln Tyr Nan! Ale Ala €ys The Gly Ope  [SEQIT N 128t

iy Ssit TRy Ops By Nsa' i Yle Kaa' Qys Ala Tyr Alx Kar' Nta Cpg The aiy Ops  BEQID NCQ: 1882

FoSant Ty O ;oxaat Siu Lle Kaet Oys Ala Tyr AlS Al Xaat OyS ke Giy Ove  (SBORYNO: jes

Bt Ahy ¢ RERY BIu XYe Xaad Cyn Al hex Alas Ala Ove-Rzat Dhr WY Ovs [SROHD N 1988

e s St Bt S M aml N e B e T gt ot Gt s S S S s S o St Sl o g

Raa* Thy. Kast Wi Tla ¥as’ Oye Rls TRt Ala Afs Cye The Xex) Oy Oe  (SEQIDNQIIES

Kaa® The s Kme® Biu Yl 3uat Uys Kls Tyr dde Al Cps Thy Gy Xea® Oy (SEQEI NO; 108

Kas® T Kaxt @p Pha Kak Cys Win Tyr Ah AUs Gye TEE RY Ove Kadt  (SEOIRNOI 18T

¥ Kest hy TyoXant Sy Lie Gys Xaat Als Tyr bla Ris Oy Thy €y ve (SECRD NOR Y28

v Eoal THY Oys oy Xaat @i Iin Ops Xast Xaw Ale Tyx Alaodle Uys Yhe 2y Oyw (SRORINGCIR0E

Bly Kedd THE OyF Sy Xast Glu TieCys Xea' Ada ¥es' Tyr Ala:dla Oye Thy Sly Cyo (SO NO: 1280

Xaa® oy Vyw Aly Kest Gl XXa Oyw Rast Mlw Tyr das! Aly Als Oys The Gl O {STOR NG 1281

Xaa® Thr Qv Giy Xaat Glu 1Em Cve Xed® Als Tyr Ale Bax® s Ove The Gly s (SHLAD NOx 1287

Xaat Thr Oyg Gly ¥ont Sl Tid Oye Xea’ Al Tyg Ala Al Mes' Cys Mhy &y Oys. {SHQID NGO 1283

ly Xax¢ Thy Ops gy day’ gl Iie Cyu Xasl Ads Tyr Alz Ale Oy Xar' Yhr Qly Dys (SEQI NG 1208

Faa Yy Cys Sly Qe? Gluw tle Ops Xea' Al Tyr 313 Ale Oy Thr Mas< Gy Dy (SEQM Hin 208
Ny aas Wy Oys Gy ;

¢ xaat GIR Tl OrR faxt R1n-TYE Als AR Oy fhr Oy Rant OFs  (SEQID-KE 1268 )

C¥IG2 )
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Zaat thy Oy

Y BEE Tle Oya Wost Al¥ Tyy Ala Mo Qs Thi Ghy ‘Dym Rsst {SEQI /O 1207 )
Y WAl The 4y BH 33 Ty Ma 3kat Tyr ada Al Ops Thy Gy Dys, {S!‘:‘.Qig,\ RO NG )
Xaa? Thr Gpy Sl TheLys AL Kas' Xant TYv RiW AR O¢R Thr @y fys 1HEOI i 1288 )
Xan' ?hr Uys Bla, Xig Oy AlR Xue® Tyr Xaa? Adan Ala Dyw thr iy Oys. {BEQID MO: 1305 )
¥ jf'““‘ Ty Sy 13l Bin e Oys Ma Xea O Tyr Als Xsa Bld of Thy [y Oyr (JEQM NG 13 }
¢ ,kfaa‘ Xhg Ty » )anf‘ Gl ‘ll;: Gys Ba Xag’ Ty Ale Ala Xas Oww Thy Gy O ‘{3#(3;:3 N(’}; 1‘392 y
COARSS TTHY Oys WLy XasT Gl 33w Ove Als Xamo TYr ALa Dla pa Npxd Thy v ‘:_Qng v{'f;gm:x"\i(‘.;:i'iﬂ‘ii
CoRagt Uy Uy iy Naae Glu'r;e oy Rl Ka&)‘myr Ala Ala Cvr Thr Xa® B}Q C;; (§z§3§x§oiq§6$f
Xhal ik ew Sy Ny 8¥n Xle Sps Ada 2820 Tyr Als Als Cps Thy Kﬁ&; d}n ts&Qﬁsﬁr;g;cs;
Yanl Thy {yw Gy Xax’ Ol Tle Ors Ak Xes Tyr Als Alw.Tys The 3y Cyw Kan isgomsnéfé§as}
st TRy Uyg mv X' Qln l¢ Oy Ala Tyr Sust Alz Rle O¢e Thy SAp Uyw (ﬁgé:{) ,§,~‘(\,t 13‘,9'.-‘ 3
iy Oy fp Xead Glw LIS Cpw Ml Myr Bast Xew' Ale Nia Sys Thr Sty fye {SERIG NOY 130 §
DN Gy KRR Fla Ile Gya Ala fyr XaN? Ala Zaat Rlx Uys Thy ¢y Cps {stcﬂmtéﬂ;!ﬁag:
Ry Cys 81y Kea® Blu Tie Oy Rla ; Ala Als Xagd Oys Thy Sly Tpe  (SEQID NO: 1310 )
DY Cyw Blp Kaa Bi0 Tle Oyy Als fyr e BEs Cye ¥ad' Xhy 0% Oys (BROIING: 1311)
Ty Oys 83y Xse' flu Tle Oy» Als Tyy Kaa' dla Als Cys Thr Yan’ Sly Gyn {REQIDY N
Zan' W Riy Kar® Slu Tl Oys BIR Ty Kéa’ dla Wis e IhE GLly Buk’ Sys  (SEDID NG ' R
Hax' 15 Ka' Fla 3he 0w Rla Ty 2Had Ala Alx Oye Bhe Gy Oy Zass  NNESHDND: 1§
Xt $ly Zast Blu Ide Dys Kls Tyr Kla Naxd Alz Qys B Gy Oy {BEQI R, 1838
pEY [IF Xea o Xe Sys Al Ny Bl Xad® Xea' Bda Jve Thr Sly Oy {SEOE NG 1348
A3y Ragt $lu e Uys Ala TY0 BLa Raa) Bla xSt Lys Thr Gy Oys  (SEGHED MO 3T
By Xast @n fix Ope Rla Wy Als Xak? Mka Oyx Xsx Mo Qly Oyp  (SEQRINO: 1318

wr G3F Xon! w Yle Wpe Ala Tyr Adu Kaad Mla Tyw Thr Rest @ly Dys {SEQO N 1818
Sy Ren’ Glvw-fle-Gye Ala tyr Al Xeaf Xis Qys Thr Gy Kaa’ Oy {BEQRY NO13%6
Sy Xxx? Oin e Qyw Als Tyr R3x Xes' Nia Oy hr @y Ovs Msw (BB NG 181
Gly sz tluw fde Cpe Ala tyr Ala dla Na’! Oy TR By Cys {SEQI NO: 1322
Yy Bsat Glw Tle Cyw Ble Fyd Ade 33a Ben) Rag' Sys Thie 8y Qyr  CBEQEING 422

Zak? by
Faanat 3
Eaxt Shy
Xt

: Gly em! Gy e Oya ads Tyr Ala ala Xas' Cyn Xas? Thr 6ly Oye  (SEQID NO:2
Rou? Wy $aat Gly Tle Oy Ala Tyy Ald Ala Xzal Opw The Xget Gly Ops  (SECGEYNG: 1325
o Gly Mus' Gluotle Oy Alas Pyr Ate Ala Xaw’ Oys The Gy Rast Qys’ (SEOIC N ARG
¥ Basd Thr Dys Gl ¥sw' Gli fle Tys Al Tyr Ala dla Rew’ fys Thr Gly Oys Kae' (SULHD N ERY )
¥ st Thr Dys @y Sasl 80w Yle Uys Aly Tyr Rla fln Qe Xt mir Sly sgs | (SEOUD N i)
Rt The Dps Gy Xea' Ul Tl Urs Al Tyr Rle Nla Qps Xea¢ Xax’ Thr Aly Oys  (SEGIDND: 928 )
Bro Gly Xoat “PRY Dy Gy Ean' @ln Tis Oys Ala Tyr Ala Ala Sym Kde' Mht Ka’® 0iy Ors  (SEGIONOIIEG )
LIG, 2
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Xaa« Thr Dys @y Xaa Clw Ide Cyn Ala Iyy Ala A3 Uye X Thr nly Sasd Lys
Ang! The Oy @y ¥ae ¢ Sl XA Oys Ale Tyr Ala Alx Oys Kan' thr QLy ys Kad*
§ Rear hr (ye Siy Xag® 81y Ile Cys Ala tyr ALy Ala 2R T X} ELY Qvs
Sy Thy ":_:ytf‘ Ay zag! 81n 3le Oys Al Tyr Ale Ala Dv# Ty ¥as' daad s}f,r s )
¥ Rt '{‘-e T Ops Gly Raxt e lis Cye RIs Tyw Ala Als Qs thy Xeat %1y Kart Cye  (SEQHDMOI33E)
Lant Tar Oys Qiy Read i COys Ala TyE Bl Ads Uys W waad iy Oyn Zaes (birmf} MO 15 )
Xaa! W Oys Qly Rea’ by Lle fys Ala Tyr Als Als Oys Thr iy Rasl Oye {SEGHD NO: 1597 )
§ly Keat fla Tie Cyw als Tyy Als 21y Oy Thr Gly R}’ Xaa! Oyw 258 1
5 @ Kea' ‘®lin Tle fye bla Tyx Al Alx Oy Thr @1y X<’ Oys den CORQHD NAx 1332 3

Fawt Thy fys Gy Kea® Slu Yie Gym Mls Tyr AlacAle Oy Thu @ly Oye s {RELNY NOY 1380 )
Ran The Lyn @3y Xax® 81w Ile Dy Als Tyr Rla Ala Cpp THY UIY Oy Res) Waa'  (SEQW NO: 1381 )
Erar whe Gye Oy Gy Xax! Ile vk Alw Tyy Ala Ala 8ys Tar Sly Oy (SEOID NG 1342 \
Xsal Vax dyn Sy Gla Xa' daa' tle Cye Ma Tyx Ada Alg Ok fhr Gy Oye {BEND NS 1833

s

%
WY §

¥
Kea+ Ran ¥sd Tie oyn Bls Tyr Ale Bls Cve Thr Gly Cye  (GEGD N $34 )
LKaet Xaa? TleXwat Opw Ala Tye Ala Ris Opy PRr o1y Ops (BRGNS0 1348 )
Kaad Zax! Ils Oys Bsat ALR Tye Alg AL) COys fhr Qly oy 0D 1344 3
KRa' Xan? Ne Dys Als Xaw” Tyw Als Adle Oyw The @y Cys  (SEOID NOY 1347 §
KRR 3ewt 1le Dvs Rleoyr Kaa’ Kl Alw Ovs thr @b  {SECHD KOE 138 )
r Kaa' Xea! Yle Cps Rla TYE Bis Naq! Ria Oye ThY Gly ope  (SEQWS N 1346 )
Rant Kwat Ida Cye Als Tyr Alx Ale Xast Cyr Thr Gly Grs  (SEQM MO 1350 §
¥as' Xaa® ie Gvd Bla Tyr Alk Ala Oye Xaa' THLD QLY Oys  (SEOIDNG 851 )
oo Radt K& Tie Oy Ale Byr Ala Ale OFg TRy Xeal Riy Oy UalR Ty ]
; Naal wal Ile-Oyw dla Tyr Ala §s Tys vhr Gy Xas Svs R
Nsa’ Keei ile Cys dis “Iyr Rla Bix Oys Thr o1y Uys Yas? 1 ‘
¥am' {ie Xs#! O¥s 3la Tyr-'Ala Aln Oyn The Oy Uys {SEQID HO: 138!
%ax® Tie Ysat Taa® ops Ala Tyr AW AMS Oy Thi Gly Cye (RO MO AR
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Ale Cys MHr Rud’ Oy oy
A Cys TRY WY X8a O
Ale Beg Thy Gy Cen Xag»
Gy Cyv

¥aa' Nad! Oy Thr By Uys
Xaat Oye Xaad Thr Gly s
Zap! Cys Yhy Xaal @iy oys

Fast Oy Thr Gly fast Cye

Fagd Oyn Thy Gy Oys Aax’
Gy Kaad Thy Oly Oys

Uy Xaa® Jan' The sy e
Cys Xaa® Thy Xaa' Glv opy
Ly Xea Thy Uly Xaa? Oy
Ty’ Xaat Thr {1y Oys Kag®

Cyn thr Xaz' Ohy Oye.
Cya e Xeat Aeat Gy Oys

LR THE BER Ly Msud Cys
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¥ad A Bis 31 Uys Aaal Ala Tyr A1a Ala Cys The ¥as® @y O Xes'  (SEQRYRG 1838 )

Naa? : Ble 1de fya gt ALa Ty Ay Bla Gye Tho SI§ Xaw® Oye- (OB NG 1538 )

¢ Kaadthr Qe Sy Glu Il Cynorasy Ma tex Als Ala Dys Cfhy @y Xaad Esst Crs  JREQRID RO IBEY )

¢ aa ¥ Yla Cya Kdet Als Tyr sla Ale Sy othy Sly Aea Oys Xard  REOG NOUIS3S )

iy Raa Gle Sie Oye aad Ala Tyr 3la Ais Cyu The Oy CFo Xaa {SEOINNO1830 )

Bre 5y ¥ant v Gin Ne Dys Xee" Ala Tyx Als Ala Oys Thr Oly Qys Xua' €ane (SRON NG 1548 3

Pro ¢ i @R T3e Qpw Ak Kasf tyr als Ala Oyn IhE fly Gys {806 NQ; A

sfo Sty Yau’ ¥ Gla Tie Syv Ala %ant %A%’ TyY Aka Ala Ogn Thr GIy iym {0 N3 i8R )

Bra U1y Rast Glu Ife Cps Ada Las® Ran' R Tyr Ala Als (ys The Oy Ope  (BEQID N 1543 3

Bro Sly Zast ¥ Glo Xiw Gys Rla Xas! REu! Tyr Xee' Rla KIS Ope The 81y Oys  (SEQEY RO 1544 )
T Sy Kaw! Thw ‘ :

 Gle The tys Aln Eas ¥e! Yye ble Nes' Klo O¥9 Thr Giy Oys  {SEQID NO: 1545 )

Faw Sy Hagt CELY Tde Cyx Rl Ny Xndr Tyr Ala ¥y Xeat Oys Thy G'l)- Gya  (SEIND NO: 1525 3
fro Gly Xsa? Thy 1y Gl Ile Oy dls N Kar® Xyx Aly Als Oye Xaa! Thy (hy Oy (GUOW NOUISEY \

Bro Sy At TH By Gln fle Opsdls X300 Xaw Ty Ala Ada Oys thr Xés Oly Oys  (SRGIO NO: 1548 )
e lLy Asa’ Thy c0ia Ele Oye dlalRaRt Kaw® Ry Ald AR OysOTHU Gy Xaa' Ups  (SEORY RO: 1543 )
:?t‘;u {idy Xaw? {rin I:le Cys 3ls Xad! Xaat Tyr Ris AR Oy Thr &by Ova Yast {SEQIG RO 1580 )
e Wy Xax! @ Gl fle Gya da S Tyedadc Ala Al fys The Gy Oy {AEQID BO: 1851 )

Bya-ly Has?
Rua fixy Zaat

Pry iy 2aa?

G Tle Oy Ris KeR' TyroXsn’ Xea! Ale Riwm Oyp Thr 81y (ya  LSERE MO 18R )
LBl Tle Dye Als Rt Tyr Xas’ Rle ¥aal Adw Ovs Ty 81
Blu dde tys Alx Zmal Pyr Rant Ala B1a Kaat Oys thy o

¥ Cyh {SECHYNO 8GR )
Dy Oy {SEQIDROLINS4 )

Nigst 1 318 tps Ads Zaat Tyr Xes' Ala &ls Uye Xaa' Thy (ly Uys  {OEQUD RO 1555 Y
x]a?r . @n Ils Cys-Rle ¥ad’ Tyr Kas Als Ala Uys Thr Kea 81y Crs  (SEOID NQ: 1653
s Kant we Bly M Ide Ty Mla Xead TEX ¥as' Rls Ala Ope Thr Gly Xea’ fys  (SEHD NOLSST b
%aat 't fys 33y in Tle Uys Bla Real fyr k' Ala Rla Opp Thr GIY OFs Xaa'  (SEQID RO 155R)

253

Gly e Cys As Naa' Yyr Alw Kawt sSlo Qve Thy gly Oys {OEQID NOK 1858 )
v Tie Oys AR Ssa0 vy 31% Fas' Xad® Ala Uye Yho Gy Oys  {SEQIS N 1580 )
Glw fle Cps Bis Kea' Ty Als Xse' Als Xaa! Oys Yhe 8y Oprw  (SEQW: KQUWST )

Kaa® hHy Cys

iy Kaa! Yy Gyy @

7
P

B

P

]
W Um ¥ T
DI SR SRR

1y Kaat Y ¥ ¥
¥ Kae' B Cya By @u otie Oye Al ¥R Tyr AT% Xad' Ala QpE Xaal Tae @by fys  (OEQUINOES2 )
¥ Knad Tur Oyd Giy Glu Tiw Gy Ale daw Iyr Als Xuad Ala Ups hr Zpat Gly Cya  (SEQID RO 1083 )
Ew' T tva Bhe QI X1 Cys Ala Xs¢¢ Oy Ald Xad Ala Sve Tav SlyiXeay ovh  ([SEQID RO 1504 )
Xawt ThY Cys Ofy @In Xls UysoRla ¥R’ Tyr Bla Xee’ Ala Oys TRy 81y Cye Xaa!  {SEQUIROCIESS Y
P oRar' ThE ({:,Es STV GlR $ie Ors Ale. Xaa’ Tyx Als Als Xea' Oys ¥hr 8iy O¥e {sEQin 101588 }
Raa T Upe Bhv 9w The Ops Ala Xaa) Tyr Al Ala Xea® Xawd Oys thi Oy Cys  (SEQID HO: 1687
Zaiw’ Thi <y 8iy 81w Yie Qs Ale ¥an’ ¥y Rl A2y Kes' Ope Kar' P @y OFs  (GEQHE N0 1568 )
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SEs’ Thi
Raat Thy ¢
k¢ Thy 0
Asnl Thy
Kagt The's
Zaa' B ¢
Aad© thy

By s;w.»} Fle Oya 333 Jay Tyw Bla Al Xax! Ore The m'.y ;iaa‘* oy {SEMIRNO: 18765 3
Bhy BIn Xke Uy Aln Xaa! Tyr Ala Rim Krat Oys thr §y Cys Xaal {&”&Cﬁb NO BT
Qly Wa Xis Ors Al Aaa jryi" Al Al Syw Zant fhr Gy tys {ERGIN NG 4572 )
* Gly Blw Il Upw dle Zas! Tyr Ala Ala Oya Max' Nas' Phy U1y oes {H2GI0 NO: 15%3 ]
ye iy Ole 3w Oys Als XYee! yeale Ma fys Xss’ Thy Kar' Oty c;,«: SRy NO; -fsfzzs 3
> Bly il 3h8 Oys Als Xed 0 2ds Aia Qs Raw TRY Gy Kox! s (BEOR 05
Nt W Bly R Xl Gpn Al Ler® Tyx Ala Ala Cyw Kep® Thr Gly Cya Xaa® {S{:{)(g} }\Jg};
it Phr Qye Bix Gla s CYE Als Xaw' Tyw Xla Ala O¥$ The Maal Qly (52N SEOE MY
> .X.a_zs’ Thr OFp Bly@le Xie Ope Rke Yaad tvx Als Ala Oys The Neat Xaw Gy Teh (SRONINO:
: b YR Rys 8y @hw Tie Oy Ake Yeat TYX-Aky Ala Oys THE Xek! @1y Kaad Ty {GEOHD NO:
Aot The Uy §ly S0 Tie GyelSla Xent fyvAIRTALS Ry Thy sy Bly v Bxn’  REOD N A
¥aqr Xhyo Oyl @iy The Gys Als Rua' Tyy Ala dla Ops Thr @y Can’ Ops {SEOTS 60K

¢ Xsnt The Oys @y tle Uvy Xdal fyr Rlaodls Ops TRY O}y Ras’ Naso Oys  (SEOU NG

e O3y GIn Tle yw Bl dsd’ Tyr Ala Ria ¥as' Ops Yhr Xan' $iy Cys ISEI MO/ 1558 )

<

iy )»ﬁ‘ The Cyr Ay tle Gyn Bis Séat Tyr A¥a.ala Gy Thy Gy Bas' Gys Kea'  {GEOHIDNO

SRS YR ;‘lu‘ Cve @y Fle Cyn Al Zax’ Tyw Ale Alx Ops The iy Ors Kaa’ FREHO MO 1584
iy Fxnt Thr fpr 8y Slw Ble {yp 3laRaz’ Tyr Bla Rix Oy The Sy Oys Xae' Nas’ {WROID NOY 188
Ghy Baa? Ohy Opw 8ly Tle Ces Ala odyr Xeaa' Rig Rlx @ea The 43y Ors {SEOD N 1585
Q s aly Sle e Oys Als dyy Zesa' Xsg¢ Rla Ala Uys My @y Opm (SEQI HO; 1837

2 2
it
3

4

Te ¥at Tha
) g

1

1

Gly RER' Thy Ops Gly 8Ye Ile Dys AlaSyr Zaa Xsad K2ad Al A¥a Ors Thr Wiy Cys  (SEOINO: %
Gly ¥su' /My O Oly S3n Xhe Opk Kle Tyr daat Saw Ada Zax’ R Oys Thy Gy Ovs {SELSDYNO: 1588 1
SEY et Thr s Sy Biw ¥re Ses RleC Jaal xam! Ala AL Xex' OY¥ TH: WY Cvs  (SECE NOH {580
Sl Neat THY Oxs Gly Bl Xle Oys Akw A Kant dla Rim Gpe Rdat Thr¥ly Qs {SROEO NG TEH )
fly Naat thy Oys iy BIa Tle Nps Ala Tyr R8st Xaad e Ala e Thr lsw) Gly €ys  (GEOID NS 158 )
Hy Bsa' Thy Opd $ly Bl Xe Oyr A Tye Bsst Kead dla Als Ops Thr 60y Xeq® Que  (SEQR NG: 1583 )
iy ¥sa? ohy Ops Gly Giu Dan Dys Adx Tyr Xast Kea? Als Adg Ore The Riy Oys Yax’  {SEOID N 1884 3
Ry Nesis? Cyr My Bluw Lhe Cys Ala Tyr Mot Ala Xaa® Bls Oye Thr 81y fye {BEIRD NG 4508 )
ETES Ops (GLy 8w Tis OVe Ald 4YE ¥ast RLa Xaa’ Xa&! Ala nys The Gly Sys {SRORACK 1896 )

o]
ped
"

¥ma? Thg O Gy Sl De Dys Ala Tyt ¥aat Rla Kaa' 8lx Xsx' Tys The 83y oyr  {SEQID R 1637 3
Xast The Oy Gly Glv Il Dye ARla TYT Xas' Al Xew' Alz OyR Xaa! Thr Qly-sye  {(SHOW NO: 15SL)
%t The Grs @iy 01u Ile £ps Ala Tyxlaa! Ada Xea' Bz Uyo Ihr Saa Gly Oys  (BEQI RO 1599 )
JKE The Oye ¥iy Glu Yie oyr Rla Ty Xan' Rla Xaa' Blw Oys Thr Giy Xsa- S {él‘;‘QiQ O $500 )
o REw Thr Cpe BI¥ Bla Tle fvs Ala Tyr R’ Als Xoat Alm Uys T 4y Oy Mawt  (SEQID NI 1601 )
Yaxt Thy Qye @y Glu Yle Gre Al Ty Xset Ala Als Xaal Ops Thy 8ly Oym {SEQRY % 1803 }

FIG. 2.
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o
&
%
£
=

xea ' whw Gye Biy @ln Xis Gy Ala Tyr %as' Alw Ala Xea! Xax? Ly¥s The 8iy &
Zeat Thy fya Biy Gln XIs Ope Ala Tyx Xax! AR AlR Xeat Opw Nua' Thr sy

L)

1R N s6g
SRR R 1644

SOV

%

=
A

N’ Thy Oye Sy 016 1le Cvw Ale “tyr Raw® AYE Rla Rast Tye Thr Zaa* Qly (‘;ﬁ {SEQRY 130 1&{3.;)
i\-a: oye G};} ":: Tle tye Sle Ty Xax Rla Ald Sasd tps Tie Gly Ny Oye {BEQW RO 188 )

Zan vy O3 @I S N vy » 5 N a0 : oy Y
x: &:; 2’; g\: xi: fc% : :;: EYP Xew Afﬂ Al st Cpe the Bly Bys Kaa (BEQIN.NG: 1607 )
s S Gly Gln Xl Gy Yz daa’ Bls Ala Cys Xe’® Tht G3¢ Cym {SEQH 808 )
} ¢ AR’ Whe Oy gfly r;?u Tid c?;:g DY '-“‘l"’f RELU §2 )}ka Cys Zap ! Xous Thw U1y Sys  (SROR NO: 1808 )
¥ ;aa“ The Gy Wy Gin Tie Oprs Bla Ter 3az' Ake Alr Oye os® Thy Raat Bty Cee (BERIO NDS HiG )
: ad Ty Oye Gy Oiw Tle Oym dla Tyr Saad K1z B4 v Xat TRr @y Ras’ Cyr (Sﬁ‘fk!{} NJ W11}
¥ Raat Thy Ops Sy R Tie fye Bls Trr Sas) Ada 1A Oy Xem'oTRE 8GRy Qym Ksa'  (SECHD WOk 16 )
¢ Kant Thr Qys Gly @iw Xis Oy Ain Tyr Xaa' Kla Adx Cys I Xes® My Oys (SEQEYNG 4843
; 1y Zen! Thr Oys iy Blu Xis Gps Ak Tyr Zag® 3ls Ala Oye Thy Eas’ Raad 8iy Cys  (SEHD N 1634 3
e Gy Xas® ‘;’iu' Qys Giy 83n Fi Uys Ala Ty Xast AR Rla O3 Thy Raa? Uiy Fawe Gy (SEOW NG 1888 )
Bxa Ghy daat Yhw Oy iy Gln 2e Uys Ala Tyw Naa! Al Ale Oyw Th Rea' By Cye Kaz'  (REQE KOOGS )
Bro Gy Xom! Why Qve 81y 8Ly Tie ¢re ala tyY X8zt Ala 23a Rys Thr Sy Zas? Ty (SEQIR MO BT )
By Gy Baxt Tht Qys 8y Gn IIe Ope BYa Tyr Xuxt Ale Ala Cym Yhv Giy Aas? Reqd fys (SR NODWS )
W Wiy Xaat fhr o TEs Gy Rda fyr Xaxt Ada Ala Oye thy Gly ¥ax' Oys Kaat  {SROEO NOS ISR}
Fra Yy daa’ yhy Ty (ln tie Opw Bis frr Kaw Ale Ala Sye Thy Gly Cys Xaa® {EROUD N TG )
Proe @y Xae! Thy Oys 81y 05n Ts Cre 8la Tyr Sew’ Rla Als Oy The Giy Ovs ¥xe' ¥aa?  [SECHO MOk A621 )
Prac WLy Kaat i Oys Ry in XieOye dia Tyr Adx Kaet Alx Uyps Thy Giy Qs {EREN Nk 1622 )
Srye BYy Ken' Thy Oye 83y G1n tle (be Bla TPy Ala Xaat Rda’ Ala Oyvs thr 83y Qyw EOEQID N0 RS )
Bya Wiy xaa' the Gps Sy WHE OB Oya Ale By Ala deat Raa’ Xaa® Bl e dhy Gy Oye  (SEOI NO: 624 )
Pre (ly Xmw? Thy OGpw Oy Slu ¥he ¢ ALY fyr Ala Xax! Xeat Xia Xsa' Oys Thy Gly ovw (SELH0 N, 1628 )
T Sy %A The fpr i 2l The Oyr AN Tyr Ml Rs) Xes® BBy Ce Xest ThY¥ Gy whr (SEOIDNGS 4626 )
Do @y Asw’ Thr oye Ay 31w Dle Dvs Alg Tyw Ale Rea' Xes! Klis Cpe The Xss? Gy Qys {SEOND NUOIARY )
B Gy Nsst v lu Yle Dys Rz tys Bls Xaa' Xea® B Gye THE Slp Xeat Qyn {BEQUI HOI1828 ¥
O Gy Naw FBle Bla Oys Ala Ter Ala Rwa’ Xea® AIa Oyy Tht Gy Oys Xsa!  (SEQH ROCGN
L8 $Tn Iz ovs Ala Tyr A1 Re8 Als Sexr Oys e Sly oyr (SEOIDMO A3
" 3w ¥la s Ala TFr Al Sen0 Ay Kew Xaa! yx The Gl Ors. {BEQUYNO;1H31 }_
" Hiw Tle Ope Ala 1yr AR XRa Blx Xaw’ Dys Zas Thr G1p Oys  (REOID NO:i682 )

U Yde SyeoAle Tyr Ala Kaac Biw Kan' Gus Ty Kea G3y fys  (SEOHDND; 16%% )

Pow Sy ¥t ) ' Gn Iie cyy als Tyr Ala Kaac plz Xaad Qve TRY Gly Xet oys {SEUHD NS Q%4 )

Fra Ry sax " Gl Tie OFE ANe. TyX AYR Kaat $la Raat Ove Thr Ghy Oys Kaa'  {BROGD ROER)}

Pr Ny Kea ! Thy Dy 3y &I Tle Cys Ale Tyr &z ¥aa' Als Cpw Kead thr &y oya (SN NOL1638 )
FHR2
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Tor Oy Sdyrgiv e Oe Xls Ty 4aal Ay Oys Kas Asy’ Thy Gy Syy  {SROR NG o937 )
Ty Ops By Sl Iie Ops Alg Ty Ala Xasl Ala Oym Yas TRr RS 51y Ore (HEQWY RO, 1ENR)
PRy Ove Sk dAn Tle Uy Ale Nvr A3 KaR Ala Oyn Raéat The 6%y s oy OO 1830 )
The' s GIy 914 Il Oye Bla tyr Alw Xaa! Alh ys Xas' Thy Siy Cya Rem'  (BEND NG 1640 )

o
.
@~

Fesaly Sgat Thi Ops Gy Nl fle Oyp &l Tyr AJA Kool Bla Cvs Thr Kew' Bly Sys {SE0ID MO IR )
e 3y Kas e Oy Gl @l 3le Gvs AlR Ty 8 Baad x1 THE Zan' Rxu? ¢ ’ it )
;I\ ;‘:,, ¥ s% \4; ) “y ‘(:\“ :lf- Cys Rl ng. a}d ?te‘.a“ R:a Cys The Zaat ).\;x-s’ §;)- Oye  {SEGKINO: 1842 §
. Bra iy e Oye S1v @30 Tis Cys Alx Tyr bis Xas' Als Cys She daad Sly Kea' Oy SBOI NOTISS )
: P ity 3 Thr Oy S8l T s Ala dye KI5 M) Rla Oye THENew GXY Oy Rast (SEQRY NG 1644 )
¥ odhy ddst Yhe Ops Sly Q08 Yis Ovg Als Tyx Bis X&aY Adls Dyw Thr 31y Kas' ’y‘t‘ {SEQRY Ko 1548 )
o By Hea' Yhr Cys 51y Glu e Ora Rz Tyx A3z Raa’ ala Oys e Gy Xaa® ‘Msa? Cys  {BR ’
Pl Wiy Cin fle Opd Ale Tyy Adx Xaa® ala Uws the Oly Yo' Opy Xam® §
ey PR s Cyn Ble Tyr Al Kaa! Ala Ope Thr Sly Ovs Xas ¢
Baa W Wy 38 oy, %2a* als Cys Thy B33y Oys XRad, Spat

PESY

24
<

Oys

S
RO N 4550
Ly

Bxs?

3

A\
‘ §
®la Fsz! Oys Thr 8ly Oys §
STy Rla NMla Baat Rand O¢s TRy Gy O¢s ¢

! 5, : SEQE Nk 465
Pty Ble e Dys TyE Ala Ala Xua' Xea® Eas’ Uys Thy Qiy dys  BEQID MO isS?
Hmr Blu Ide Oys AL THE Rla Ala Xsgt Haat Ope Xed» Thr 81y Oys (B3RO0 NOY 1883 }
Bu? Bl Tka Dys e Ty BLA AIAKER' Hadt Cys Thr Bss? 81y ope (SEGD NO: feud )
BETI A3u Ty Dps Adla Ayr Bl AUA Xaat Xes! Qe Thr Uy Kas' Ope  (SROI RO 1EES )
Nas 19 1% Xle Ovs Ale Tyk Als Ala Xes! Sua! Oym Thr @y Gye Xax' {SEQID NG 1855 )
T v Nmgt Hy Slw Tl Oy | TEE Rix Rla Xaa’ Sy Xaa® THY &y Gye ARST §
¥ v Naa Iy el XiwoGys A¥a tyr Alx RiaTast (yk ¥adf Xsa” The Oly Oye  (SEOI: NO: 1858 )
¥ Keat THr Oys B Sl Tie Oys 81a Ty Ale Bis Ran Ope Xast Thr Xas? @y Uys  (SELI0 ND 1608 )
B Ty Xaa® Ty © 3y-Giv 1ie OyR 318 Tyr Rla Alr Xee® gye-Xag! Thr Gly Xast Cpr {SEQDY NOOEES )
g ¢ 1Y Kast thaw i Ty Gha B¥e Cyb AMNCTYF Als Ala et Oy XU THr Qlyi Oy Xaxt  [QEQID W0: 1683 )
Pra Ly Ras! Thy fiu fle Oyw Al Syr Bin Aln Xae¢ Uys Thy ¥ast Gly Oys {(BEQD MO: 1882 §
¥ Ly Xedt i Gla Ple i ALy Yyr Bla AR Xaa® Oyl ThE ¥as' Reav #ly Gy (SROW NG 1883 3
Pre @ly et Why O BI0 T3e Oys AR fyo pla AR Z3a' Oys Thr Xax' Wiy Xaa' Cye  (SEQIYNGAGS4 )
Tow QLY Kan! olu e Oy Al Tys Bls Al Xas! Oys Thy Xes! BIy Oys das!  (SROE NG 1665 )
? Rapt ¥hy Bie e Oys Als Mys pla Ala Zaa! Oys She £y Xaxt oyn {SEQE N 4688 )
P Gy Yast Biu Tie-Oys Ay TyE B3R AIa Xaa' Cys abr aly XRe® Xas! oy (SEOID NO; 6T
Dew Sy Zas? G T8 Oys Aix TyE Bla Adw Xas! Uyl Thr iy XS0 Oy Xeed  (SEDID NO 1688 )
v Ay R Biu Ile Dys Al Tyr Al2 Rla Ras? oys The ol Cye Nan' {SELUD NI J668 )
S Oy Xoat 3 Sy ALLTYC 3ia R1d Zeal Sye Thr $ly Oye Yaad Kas'  {SEQDNOD: G670 )

G2
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Iy Kadt Thy Jya Shy. ¢1n,Te Lyve alx Tyy s dia oys X3t Yon 8y Qve BEGIDND 1871 )
Kt The Oym S1p Glu Xl Des Ade Tyr Bl Bla C0F Kand Xae' tir Gly s {(SRODING: 1872}
49 Yaw? Whe B Gly Bl Dle S5 Rl Xyx Rix Als Oys Kee® Xax' es' Thr Oy oys (98 U
¢ Kmal Thie Qps @y Bie Tl Ups Als TPx AUX BlQ Cye K&’ ¥eat fhr Kaa? Wy oys  (§ L AR
Iaat By Oys Siy Glu $ig Oye Ala "fyr A3 Ale Oyw Xaa! Nan? e Sy ekt Dvn s 4675
LA SLy W e Srs A Tyr Ada dls 2yn Xaal RRRS vhy GLY Oye Yan! i 1576
SR Ry Bn Yle fpe RIx Ty Ala Ala OSvs faad Tnv. Kaw® Gy adyi 1

. i
* ALy Ol XIS Opr Als Tye Mlacdla Sye Xax' Tar K/t Naar oly g R
e Gly @iu Xle oy A3 vy Ala Nla Ovr Na% The Xaal 8Ly Asst Ayr § HORUAE TR

Kxe! ThE
F Kagt ¥

PR AR e Oes Gly 818 Xls 076 ALS Yyr Ala Sls Cpu Sas’ Tar Xea® By CynRas? i:&EEQ?D [ 1]
Pro Qly Rea® Thr Gee 81y 81w s Gpe Ada Tyr Als alds Urs Zaa’ The OFy Xsxl Opy (BRI NO 1081
Pro @iy Yo' She Opa 8y 9l 1ie Ope ale Tyx s Ala Cpr 2y Thr Oiy Ses’ Keal OyR {BEHO N 1952
Aee @iy Kaad thr Uvs Gy sie 13 THY AIR Rla Oa Yaat Tar Siy Lar' O¥s Xest IE&EQK“) NCE THEA
Brp 91 ket e ops gly Sy SREE Ala Ala Oys K8d¢ Thr By U6 Raa® {SELHO RO, 1684 )
Bo 3 Xar' the Oy Gly ol Tyr Az Ala Oys Kaw < Thr gy Oyp Xaa*® Xiaxt h1741

A’ thy Ups Ay Slv 11
Ty MR Thy Oys Gy 81y 13

Y Rawr Thy Ope $ly Giw U
1 Bua? Svs Sy G 31

Tyx Abs Ale Oys TRE Xss' @y Oye S 1606
2 Ala Ma fys The ¥sad Kas* $iy ops IBEQIs MR Y64y
Ala Tye Al Rla Gys The Xaw! Rea® ¥as© Oly Ty (SEOKN NG 1608,
] s 2o Wyr RIR Ala {ye Ihr Xaa’ Xea' 2y Rex? Dyn {SEQI3NG 4888
Xaw' Thr oyw Gy @R Tle (9 Sls Tyvi Ala AXa Ope Thr Saac Naal Qly Ups Aest  {GROING 1950
Ran' e Qys 81y Olg Te Oys Alu Byr Ala 318 Tye Thr Xes' o1y Raa Sy {QEQID Kok 1691
Kaa' W Uyan G1Y 93v Qe Syw Ada Tys BIs Ala Uys: ¥hr Yas' Gly ¥ar* Xaa' Oye  (BEQH NO! 1683
Kags Ve tys Ay $la Xde Qye Ala Wye Bls Ala-tye Thr Xss! Gy Xaa' o P XeEh (SROMYNG: 1803 }
Reat Yhr Cys fly Glw Yi» Oys AYa Tyr 31 Rla Oys Thy Xas® @y Oys %aat BEGIDNO: 13943
P st thy Oyw aly olv I1a ove Ale 2w Bls Alw Shew The Xes! @iy Oy Xopd Kas' (BEOI NG I8R5
P Xaat ThY Oyeonly Qlu 33w Dye Ale Tyw Als Ala Cvr The iy K&z Oye {SECIING 1808 3
CXKaat thr <ys SIy @ik YIe vy Ala T¥E His Rix Cpe Thr Rip Ked' Rax' oye CRECHD NOY 3507 3
et thy Uys Ofy Qv TI8 v Ada Tyrodda Ala Orel the Sy Xen' Xad Sost Cys  {RCCHD NO 888}
RasS ¥hr Oye Gly 41 3le Gye Bls Tyr bla $la Gye Thr 61y Nsut Jdead Op Raa IBEQIDNO; 1589 )
Nt The Oye @Iy GiU Tle s Alw Uye Ma Bly Ops TRY OYF Xaa! Oy Xaal LRG0 N 170073
Nkw' The oyn-@dy otu Tle Oy Al Tyy Ala 3ls Sys Thr Tly Raa? Oys Xea* Ran’  (SHQIONOIT0Y §
Y R Thy Cye Gly 85g Lle Qys Als Tyr Adla Alae Cys Thr Ol Cys Kars . (SEQIING: 1702 3
Nas' fhy Opw Gy Ulu Tle Oyw aly Tyy Ala Ald Ops Thr Gly Cys Xag' Xas? (BRGNS 4703 §
Raar thy Cea dly @ Xle Oye Ala Tyr AN Ala Oys The Gy Ove Xaw' Xea' Ss&0 {SEQLNG: 1LY

FIG.2
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¥ Uhr Raw fvs 9y Oy Tle Gy Bla Thr Ala Als Uys 9hk 0ly Oy {SEDI N 4708
ey ek ¥ast Ove Oy GXuw Iin COys &‘.\a nrx Ala Ala fys thr C’ly:(.}'s.v (8B 10 NG “’Qﬁ

¢ TR Xap' Nae' Naa' Uya Gy GRu Ji# Q¢ AL& Tyf Als.Alk Uye Yhe Giy {ys {SRE0 NO S oY
ST Basl Kadt R3xt Kaat owe Gy Jls 1€ Ops AX& TYY Ada Ala Qys thr Gy fys QUG NG 12‘(}\,
e Rat Raat Newd fys ¥ea> Gly Siw 3le Ors Bly Tyy A2 ble Ove Thy O%y Oys {SEGIR R
Kent Xaw? Kag' Qye @y Aax $lu Ile SYR B Ty dle Ris Cye Thr iy Ops {REMN h{}_
SRR Xuw? Nest Oys 8Ly GTw Ksk' Xis Oyp Ale Pyr ala Kl Oye Thr aby Ops {SEQIN N

Thi Kgs! Aeat Eax? Oye Aly Olu We Xawt Cyr RMa tyr Als Kla Qe Ohr Wiy Gy (SEGID :m
HER Y At ¥as? Uys aly 8lu Mo bys 3ax) Ale Tyr Als Kix Oys Thr Sy Oye (SEQIDNO
Kant Hea ' Eymt ¥ @lu Tha Sve Als Kaa® Tyr Aly &% Cys Thy Ghy Cys  (SEOND N(}t%ﬁs

ot Nsu!

URAR? oe

¥ CWin XEe Cyw Ala Ny ¥Ewl ala Ala Cyn Thy Gly Qyv  {SROID Rk 1748

oBanT Yaaf daw Iy Gdn d3s . Qye Ada Tww Als Kas' At Ops Thy Oy Qpb BRI 8O, 745

PoRaar ant e Iy GIn le Cys Ala Yyy Als AR dast Syw Rbhr 91y Ups  (AEON 8OVTTY
DONERY X33 Lys Yy Giu fle Oys ada Tyr Ala hla Tys Ksxd Thre 41y Oy SENO MO 188}
Kaats Kaat Cyo 8y Slu e Dys Ala Ty dle dla Cps Rhy deat Sly-tve {SEGHDNGIIVIQ )
Kant Rxa? Xea® Cyw iy S1u Wl D Als Iy bla Als Eya Thr 61y Xee® Tye  ISEON RO (P80
roKRat X3 Xaa' (yw Gly $1 D& Oys Als TyxAls Ala Qye Th Gy Oys Maxt  ({BEQIDKO 1721)
v GLYTr Kast Xag' Ove Xas? Giv 81n Tle Cys Az ¥gr RIXOALN OVS TRE U3y Oyn (SROING 7223
Mo Gy Raw® Dys Xaal ¥ss® 81y 06 e Oyy Ala Tyr Ala Rla Querfhe Gy Oys  (SEOI M 3728 §
friy ity ¥ Kad® vk Kea® Dlv Ase' Biw Tl Oys Ala ITyr &l xis ys Thr Sly Oys  (SELAD RO 1724}
Pro Uiy Thr Kaat Raw! Dys X' Ry Slu X6a7 Tle Dys Als ’I}‘}t-\.l.a Asccya The oly oy (SEQID W 1¥eE )
fra Sy TR Fan' Ovs Rad) Olv Cn Rx Seat Ovb RLUTYY Ala Riw Cyr Thy @y tyw  SRAD N I
Thr K Xaw' Dys Xaad Aly Win Xle Tyw Xed Al Fyr Zls Ads Qye Thy @y Qve  {SEND N 737 }
e Kast FRQT Ovs Rak! Gly O%w ETiw Cre Ala Ayt Tyw By Ala Oy Thy ¥ly Cys {% QI NQUATE8 )
Wy Kaad daat fem Xaa) Bly @l Yis Cys Ala Iyr Xaw' Mls Ada Oge Thy Oly Uyy  {BFQH MO 4Ry

2 1z
THY xms’ Oye X! Oly @3 ¥i4 Oys Rla Tyr Ada Xast Ak Oye Thy Gly Sve  {SEQID NG and
Thy Kaa' Xaz' Dy Xzr' Sly @lu-Xls Ops Ala T¥X ALx dla Baa! Qyn Thr Gy nye {&_QD Y {3t }
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Sre Gy thy ¥eed Rae Dys Aru Nsal s dya Ake Tyy X Ala AlsOye tHr Gy Oys  (SEIH0 NIRRT
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 sad Xeed Qe Sly ¢iw Tle Oye Ala TyrKas' Ala Ala Kee' Ups Thr Oy Cyn  {(SEQE N 1794 )
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3 2
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¥OhY ReatoXas? Oys sly glp Lle Qe sls Tyr AR Bla Sy bhe Waw' Xeal qFy Gys {SESQ}:}'MC: 1818

Thy Seat Nauwd Cye 81 GIR Xle U9% AR Tyr aila 81s Ops The dant 61y Ram) fvw {SEGRY NG 3810
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iy Zpat Uys Xas® Aad’ Gly Gl Iln Oys Xaat ala Tyr Rla ai Uys Thr o1y Oyn  (SBCGID NG 82

P Xea® Cyn Xea! Rawd Sly 8lu s Sys Ale Xaat Tyr Ale Sls Jye Thy sty Cya  {SBQEYNC: 833 )
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fro Ty P oys Xaal Xaw! Bly @dn Iie Cye Xla fyx-Ala Ala Tve Thr fly Cye Zaa'  (REQD RO )
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¢ Kast fan Gly ¥aa @lu Xle Oys Ala Tyr Adn-alds Uys Thy Qly Keat cys {NEOND '4
cr fen KR My Xaat @il YleUys Ald TyoAla als Cye Thr 3y Oys Bae (SROW RGOS

Cest Xaa' GIy Oin %as® Y Ops Rla Tyr-Ala 214 Ops Thy iy & {SECHD RO 04
Kaat .Ikz\;x‘_ Qv Clis: xpad Xan! Tle Ops Ris Tyy dls Ala Oy Thy Bly-Cye  (SECANRO 2415
- Kot Kakd 0Oly Gl Xus? Tie Xsad Oyg Als 1:rr &1 Ala Dyn Thy Oy Qys {SEMRD NG, Z.ﬂs)
-“ Kas ¢ Yaw' 2ly Glu %aa’. Ila Cys Xaa® 8lx Tyr #ls Ala Oys The Oly Cye  (SEQID 8ex 2417}
Sant ¥as® Olv Qu Xaat e Cyr Ala Xas! Tyy Rla Kila Cvs the dly Cys  (SEOD N 2418

RG22
{sheet 45 of §14)
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Qe Kes® xaw® iy @in Jea’

Taxt Fawt Vly Ulw Xast

Xaa ! ast Gy 3iv Rswt

ket ax iy gla Kae

AA% Xaat QFy Qlu Yaa!

s Kaa Rey) (Gly Ble Naw'

Xard Saw? Gy Bie Kawe

Bas KA’ Sty @ Xle

Nust Kaac Biy Ok Il

Ramt o Kast Sy i Ildw

Nugi Laal Wiy ¢lu Yis

Swa Laat SLy Gln Tig

Xagt usd! Gy 818 Tle

. Kaay Xast Gy 0lu e

3 Kagt B’ Uy 831w Le

Thr Cye Kead Asa’ Gly Siw I

3 Thy e Kag! E Qi LI

Ty Uy -Hant +oaiy gy T

THY Cys Xant Kea® oly @l e

The Oye Xand Keat @iy 6ly fle

X SoThn-Qys Mae? Xaa® Gy Big tle
s R U XY Nas! Ay 8ly Tle
e Dby Thr Dy Raxt Xasd @ly Siu Ilg
Pro Gly fhy O Xas’ Xaa’ @y 8lu D
Ve GLy Thr OvR Rek’ XBat @ly 31w Ila
Pewr Wy o {aw ¥sa) Xast Gly 81 Ile
Wro Ghy thr Cye ouint Kaa' Sy BRI
:Ehy ohr Oyd Nex' dast @Ry Bis ¥le
@y The Ore Naw! Aaw! GLy Ghu Ie
G TR Qe Bt Mant @y Glv Tle
Wy Thr Qe Naal Xas' Gly 81y Yl
LGLy Thr Dys Xawt ¥s3? {ly Sl Yie

¥ Bl The Dys Kex' Mg 01y Gle Yie

P @y IBr O9s Kek' Res? Gly sie Il

¥iG.2
{shk A6 af 174)

TiwCynoals Tyr Xed® als Klg Qe Thy &Ly Cys
FREN At Ala Tyy Als X'“." Ala Oyr Thy Gy Suw
Tho Cys Ada Yys Alz Al ¥ast Oys Thy 91y Oy
e oyx Al fyx Ala ale oy Xas' Thy 61y T
B3¢ Cyn Bla Tyr Rladia Dys TRy Yeed iy Oy
e Qyx Ala Tyw dda 3w Qs Thy By %ase ys
e Lye Ada Ty Rla Bls Oy Shr Sty v Xaa®
Hant Oy A& Xy Al ALR Uys Tk Qly CyR
Zast Raat Oyve Ala Tye Als dia O fhy @y Sy
Xaxr Oys Yaa® Bla Tye Ala dta gye Thr Oly Ovs
Haa® Bla Bax? Tyy Ala Bis Oy $he 8Ly Oys
Raw> B8 Tyr Kar® Als ALY Tys The Siy tys
Xaat Ay Fye oMb Xust! Ala Qys thr Ly o
Kaa' ¥k Ala Tyr Ma Ala Rsa Oys Thr &ly oyw
Xapt Cps AR Tyx Kis R Ovs Bsd Thy Oly, Uys
Xaal Cys ARla Tyr Ria Rla Svs Thy Xaa' @iy ys
Xaxt €y Ala Tyr Ala Als Qe Thr Giy Ner! Oya
Ker' Dys Als Tyyodla Als Ors The BIy Oye Xaa:
Sys Rest Add Tyr dla Als Oye Xhy &Ly Oye
Cyw ¥ast Ngar AYa Ber RlaRiaLCye RhY WLy Uye
O FaRY Ala Youl Tyr Mis Rlx Oye Thy Gy fps
Gyr Xead Rl Tye XKadh Bl Ala Oys Ty Sly Des
fSve Xee® Bls Tyr 8la Maa' Rla Lys The By OFs
Gyr Xxa' ala Ty Ala wlm Rs’’ oyn Thy Gy Ops
Sy faad 3ls fyr Als Ala Oys K38t Thy 6ly Oye
Cye Seat Ada Tyr Ala Als Oys Ty Kee' By Oys
Oy ¥t Rls Ty Al Ala Oya THT Gy Gys
s Xas Ble Vyr Mo Alafys tar Sly Oys Xas®
cye 7da Xes< Tir Ala Blw-Oye The Gly Tys
{Z‘y(‘ Ale ¥ast XEar TPL AR Rla Jpeodhr Sy Oys
Lya Rla Xas’ Tyr Xast Ala Kla ¢rs T By Lys
Cye bl 3ag? Tyr Alx Kaxv Als Oys The 8Ly O
Cys Ala Bard Syr Als Ris Xam' Oye IhK Gy oys
Cya Rla Max' Pyr Als Ade Oys Surd Thr Wy fys
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1
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(SEQID B 2823
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}
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{SEOITINCY 2924
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(BEQID NCx 2435 |
BB b 2487 )
(SEOIY MY 2698
(SRR N 2439
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{SEGID NQ: 48t
{SEQIDNQ: 3842
{SEUI NO; 2443
{HEGID RO 2445
{SECHD NO; S48
{0 NO, 2848
(KRG NS 2447 )

(SEQID NG 2448 §
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(SN MO 245D }
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Pos

Kaa!

Qly Thi Ty

T

sl

Tie

ve avy Dy Alx Xawt Ty Aln Az O Thr Xax' oly oys  (SEQRNGMER)

bro ey Thr Gye ¥ast Ran® Bly 6In Xls Dys Alx Xaa® TproAla Ale Ol TRr Gly Zeat oyn  {SEQID Nk 2484 ).
ey Sty oRon e Xaxt Kea Gy 8ln Tie Uys Ala Xas Tyy Ala Ala yw Thr gy Ok Raw® {SEEQ?J B0, 453 )
BaveRly thw Dy Kew Max! 8y 8% Lle Uys Bla Tyr R’ Ala Ble Oye Thy #iy Oy {SEQID B 2886 )
Pror Bly Thp Cps Hea® Ras’ @ly 1w Tle Oye Ala Tyy Kaa' ¥aa® Alz AIX Qye Thr @y Oye {0 NO! 2457 )
Fx:; iy thr Cys Xax® Kaa® Sly olu Kle O ALR Ty Zbat ala Xaat Alx Oy Thr Wy Ove (SRQID MO: ;2455}
Fre Gly Thy <ve Rsa> Yast Sy @l Tle Oys Ala Byw daa! Als Ala Xem* Rk The Gy s (SEQID NO: 2458 §
Pro @y why Cya Kear Fas Gly Gle il fys Sla Tyr Xes! Ada e O Xeal The Sly Gy (REQIDND 2460 }
Fre: 83y M dyr ¥eat Raw! @y Glu 1le Cye Bls Tyr X' bla ais Cys TR Xaa® 01y Cps (RN G 24681 Y
e Ey Wby Cyw Xaat Fam! @ly G010 fle Cye Bls TyY Xaa' s Alp Oy The (y RENt Oys (SEQ‘QDV&'& 2482 )
B0 Wiy Thy Oy, Xy iy Sl Xle Sy RIR Wy Zsac Als Ria‘fye Thr Gy Ors Xas©  (SECHNG: 2483
Fro Sy The Opg o¥aut Raa' ®y @l e Urs Alw frr s Xax? Ala Oya Thr Qi Oye {SEAHD NI 2464 )
Fun Qly Thy Dys Hapt Gy Ghu Yie Uys Ala T¥r Ale Kaa' Xan® RIx Gyn Xhr Qly Cyn  (SEQIY MO 2485 )
Fene Ay Thr Qv kapt @y Gl 118 Ops Ald gy Ale Xea® Sln Xas! fya thr Oy Cyp (SEQUI NO; 2488 }
Be The Ops Xand ¥ea 't @ly Sh; Fle Opa ks Jtyr ade Read Mla O¢¥ Ran' Yhr My Oys  {(SBOID NG 2457 )
iy vhye £k, Mao© Gly 0D fle Oy Als Tyr Ada Xea Ala lys Thr dag? Gy Ovs  {SEOND N 2468 )

s fidy The Dys Rew? Sant Gy Gl Tle Oye Bla Trr dda Xeat Ala lys Shr &Ly xawe Cys  {SESHD N 2A6¢ )
Fep H1v Thy Oye Aa®’ ¥aat @3y Blu fle Opo 81s Tyy Al Xan® Ada Qye ths @y Ove dxa’  SEQID #40: 3390 )
he Oy Reat ¥ant @y Glu ¥le Ops Als Tyr Ala Als Xaas Cyw Thr By Cyw (SEQID NO: 2473

hy s Kaa Nemt @y 53U Sl Oy als Bry Rla Ala Xea' Xaa' Oys Thy Gly Cye  (SRGID NO:I2472 ¥

by s Kee* ¥ast OGly £Is Ple Oy Aka TyroAla Als Kaas Ops ¥R’ Thr Qly Oyw (SEOHNO: 2473 )

Coows Xax) Mamd @y Glu e Oys Bla ¥yr Ala Rla Ked! o¥s Thy Xaal Sy Gye. (BREGUY NG 2474 )

Sry Kead Xoal Oy Glu $ia fys Als Tyr oAls Ada Xea© Ops The By Kaw' fOys. (GEQIQ NV 2475 )

Ot Zeat Baw' Gy Mu Xy Ope Al TN RIR ARLR MasC COps ThT Gy Oym Xext  (STQI NG 2476 ¥

ho Sen Kand Xes! Gly. 610 Slo Sy Aly Ty als Kla o8 Nssl ghe Bly COpe (RGN WO 2477 }

v Kar® Xeal Gly 810 Yo ove Ala Qyx #la RlaiCys Raa' Xaa' Thr Gly COps  {SEQIU MO 2478 i

: - penKen? ¥eat Gly GIu Yle Oys Ade Tyr ADR Ala Sys Xsal Theodsn! Gly Ovs (STQURG 2479 3
Fro BIy Thr 0¢n faa e Gy Alu Din Ope Ale Tyr Alx Als fys ¥su! The Sly Ken' Oy (SEQIRNGr248G }
YG UIy Thr Tes Kax® Xedt @y 8im Tb {vd Al T¥r Bla Az vy Raa’ Thr Bly Ore st (SEQUIENO; 2481 ¥
Pra iy The Oy Xe® ¥awt @1 BIu Tle Oy Akn Tye Ald Ala £y TRy Kan' Sly Orw (SEQID N0 2483 }
o Bl¢ The fvs Xea! Xea! By Ghw Ilr Opp Ala 29k 222 Ala Ly8 Thy Yaa' Kex® iy Oys  RROID NOr 2483 3
The fys Kea X’ Siy Mu e gys Ala Tyr Ala Ala tye Thy Xea' Siy Xes' Cye  (SEQIDNO: @84 )

s ThE Oyn Xeas ¥swd @l mieoTle Ted Ala Tyr Ala Klg Gys thr Xaa' Glv Oyw et [SEQID N 2463}

¥t s Bt Xee! Gy Oln.ile Ops Als Tyr ¥y Al Oye thr Qly Xaal Ope {SEQID RRY: 2488 §

FIG: 2
{shast 47 00114)
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