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Asp ar Glu; 2) any amine acid other than Cys; e) Glu f) missing: e@) Prep, Tyr or Phes
or h)} Lys or Arg;

Naas isca) Thr, Asp, Ser Ghia,Pro, Val or Len: Asp ar Ghiy; b) any amino actd
other than Cys:-cy Glen d) Thr e} Thr, Asp, Ser, Gila, Pro, Val or Lew or is missing: 2
‘Typ, Tyr or Phe; or g} Lyecr ArgBa

Naay isc ay Cys, Mpt cnereaptopraline), Por (penicillamine), Dpr
{diaminopreqonic acid), Asp, or Chay

Nass iS: a) Gryamino acid b) Gu, Asp, Glo, Gly or Proz o} Gha a} Glu or
Asp; ey Asp, Te or Gly § any ABING acid; Gr g} any amino acidotherthan ¢ya;

Ray ist a) Leu, Le, Val, Ala, Lys, Arg, Trp, Tyr or Phe: b) Leu, fe, Val, Lye,
Arg, Trp, Tyr or Phe; Leu, HeLL“ys, Arg, Trp, Tyr or Phe; c) Leu, Me, Val. Trp. Tyr OF
Phe: d} Tre, Tyr, Phe or Let: , Leu; Tle or VaO leyTrp or Leu; 9) Trp, Tyr or Phe:
b} Beor Leus 3) Tyr) any amine acid: k} any amine acid except Lew, 2) any natural
or non-tatral aromatic aming acid: or m) anyamino acidother than Cys:

Naayz W7 a} Cys, Ser, on Tyr; Cys; b) Cys, Mpt Gnercaptoproline), Pen

fpenicilansine),Dpr Ghsnispronione acid), Asp or Gho} Ser; or.dj an amine acidother than Oya

Nasa isa} Ala, Val, arye:by Ala, Val, Thr, Te, Metor is neesing; c) any
amino acid; d) Vals ¢) any amino acid other than Cys; or f) missing:

Naas ig a} any amind seid; b) any aming acid other than-Phe and Tyay o} any
ep}

agsino seid other than Phe, Tyr, and Trp; d) any amine acid otherthan Phe, Tyr, Trp, 
 Ge, Lou and Val ¢} any:amine acid other than Phe, Tyr,Trp, He, Leu, Val, and His; 2)

any amine scid-other than. or a) any aminoacid other than Lys, Arg, Phe, Tyr, and
‘Crp; h) anyaminoacid other than Lys, Arg, Phe, Tye, Trp, He, Leu and Val; i) any

Phe, Tyr, Trp, le, Leu, Val, and His; J) any none 
 

armino avid otterthan Lys, Are

aromatic arming acid:k) missing: 1) Phe, Tyr,Asn, or Trp, m) Asn, ye Aspor Alaon)
Asn, Gh, or Tyr, 0) Phe or Tyr p} Asny org) any amino acid other than Cys}

rotyy b) Pro or Gly; ¢) Proyd) Ala, Val, Met, The or He;

e)any aming ved £ Vals g) Val or Pro; h) Ala or Val; i) any ating acid other than
 Nagiist a} Ala, Pro ori

Cyst j) Peo, or ky Gly:
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ayy TR A any ain‘acid: b) Ala, Leu, Ser, Gly, Val, Cdn, Gin, fe, Leu, Lys,

Arg, orAsm o} Ala or Gly; a) Alay e} Ala or Vali D anyamino acid; g} Ala or Alb
(alinhe-arninobobutyrie acid): h) any antine acid other than Cys Akvar Thr, or).
“Thr.fad

ant Nays ia} Cys, Mpt (mereaptoprotine), Pert (penicillamine), Dpr
(aminopropionie acid), Asp.or Gla; or b) any aminoacid otherthan Cys;

ayy ia a} The, Ala, Asn, loys, Arg, or Trp:b) The, Ala, Lys, Arg, or Pik o}
any amine acid; d) any non-arinatie amino acid; e) Thr, Ala, or Tepe 8 ‘Pep, Pyr or
Phe: g) Thr er Ala; hb} aayamino ncid, 2) This j) any amino aid other than Cys: ke)

w The. Valor Oty;Phe or Val, m) Thror Gly, a) Val or Thr, 3) p) Thr: or q} Gls:
Naaig ih a) Gly,Pro or Ala; b) Gly; c) anyamino avid; HG y, Ala or Ser;

 Oty or Ala: § anyamine aed other than Cys: or ¢) Ala:
Naays is: a) Cys, Tyr or is missing;b) Cys; c) Cys, Mpt (mersaptoproline}, Pen

ipeniclamine}, Opr (laminepropionie acid), Asp, Glu; ar d) any amine acid other
 en than Cysor is missing; and

Nawyg isv a} Trp, Tyr, Phe, Asn, Ile, Val, His-or Lew: bh) Trp, Tyr, Phe, Asn or
 

 
 

 
 

 

Leay ec) Trp, Py, Pheer Leu; i Tryp,Tyr, or Phe; ¢) Leu, He or Valy 8 Ris, Len or 

Ser: g) Tyr or Leuy Lys or Arg; h} His; i) any aminoacid, 7) Len, or missing; k) Tip,

‘Tyr, Phe, Lys, Arg oris missing; 1) missing: m) any aminoacid other than Cys; or)

2000 Tyr.

Alsofeatured is parified polypeptide comprising, consiting of or consistingessentially

 ay; NaarNatty Xaay Naas Aadg Kady Rady Nadg AQAjy

Nadi (SEQ ID NOL) wherein:

26 Naay ig any aminoacid or is missing:

of the amino acid saguence: s
Maayy Naar Xadiy RaaXa

Nad ia any amine acidor is missing,

Xaay is any amino acidor-is missing:

 Xaay ig Cys, Mpt Gueteaptoproline), Pen (penicillamine), Der

(diaminoprosionic acid), Asp or Gh

36 Massa Ghis

aXaayis Tyr, Trp, Phe orLeu;
Ad
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Rady 1g Cys, Mot (jnercaptoprotine), Pen (penicillamine), Der
(diesninopropionic acid), Asp or Gh;

Nagyis any amino acid other than Cys oris missing:

Naas is any amino acid;

 

§ Awaig is Proor Gly, |

aay 6 any amine eld;
Aaais Cys, Mpt (mereaptoprotine), Pen (penicillamine), Dpr

semengionio acid}, Aspor Ohais is Thr, Val ar oly;
40 Aaajgis Gly or Alar |

Naas is Cys, Mpt (mereaptoproline), Pen (penicillamine), Dpr
idiaminopropionic seid}, Aspor Chay and

Nadia iSanyammo uch OY 1S MUSSINE..

18 ‘The diselosure algo features peptides whichmay include one or more ofthe peptide
modifications, ane or more non-natural arnino acid or amino acidanalogs, ene or
more ofthe disulfide band alternatives or one more ofthe altemaiive peptide bonds
deseribod heres,

200 GIONagonists ofthe disclosureeanalso coinprise, consist esseritial]y of ar consist af
poplides derived from. the C-terminal domainofanyofthe peptides described herein.

Thas, they can-centain, for cxample, anywhere from 13-73 amino acids inclading13,
14, 15, 16, U7, 18, 198, 20, 21,22,223,24, 25, 26,27, 28, 29, 30, 31,32, 33, 34, 35,36,
37, 38, 39, 40, 41, 42, 43, 44,AS, 46, AT, 48, 4, 30, 31,pe 53, 34, 33, 36, 37, 38, 39,

28 6D, 61, 62, 63, 64, 65,66,67,88, 69, 70, 71, 72, 73, 74, and/or 75 anuing acids ofthe.C-terminal domain of any of the peptides teseibed heherein,

The various peptides can bepresent witha counterion. Useful counterions include
saltsof acetate, benzenesulfonate, benzoate, calaininedetate, vamsvlate, carbonate,

30. titrate, edetate (EDTA), odisylate, embonate, esylate, fumarate, gluceplate, glaconate,
glutamate, 2) yeollylarsanilate, hexylresorcinate, iodide, bromide, chloride,

~ a5 -
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hydroxynaphthoate, isethionate, lactate, lactoblonate, ostolate, maleate, malate,

mandelate, mesylate, mucite, napsylate, niirate, pantothenate, phosphate, salicylate,
iemrate, suecinate, sulfate, tarlarate, theoclate, acclaridobenzoate, adipste, ulginale,the

arninosalicviate, anhydtromethy!enecitrate, ascorbate, aspartate, cammphorate, caprate,
8  vaproate, caprylate, chmamate eyclamate, dichloroacctate, lormaic, gentisate,

ghucuronate, glycorophosphate,&ycolate, hipporate, Huoride, malonate, napadisylate
picatitain, oleate, orotate, Ox late, oxoglutarate, palinitate,pectinate, pectiiate 

polymer, phenylethvibarbiturale,. plorate, promonate, pidolate, sebacate, rhodanide,
tosylate, and tanmate.

4

arealso features a therapeutic or prophylactic method Ina seeand aspect, the dise  

comprising administering a composition comprising a purified peptide comprisiag,
consisting essentially ofof consisting ofthe amino acid senence of SEQ. TD NOcL or

 disclosure, Forthe treatment of gastrointestinalayanother peptide or agoniat oft

18—disorders, the peptidecanbeadministered orally,by rectal suppositoryor parenterally.
 

jnvarious embodiments, the pation is aiffering from. a gastrointestinal disorder, the
patient is sulfering from adisorder selected from the group consisting of 

gastrointestinal siotihity disorders, chronic intestinal pseado-obstraction, colonic
paoudc-obstraction, Crohn’s disease, duodenogastricreflax, dyspepsia, functional

20. dyspepsia, nonalcerdyspepsia,afunctional gastrointestinal disarder, functional
heartburn,gastroesophagealretlaxdisease (GERD), gastroparesis, iritable bowof
syndrome, post-operative §ileus, ulcerative colitis, chronic constipation,« iddigerders
and conditions associated wi th constipation (e.g. constipation associated with use of
opiate pain killers; post-surgival constipation, and constipation associatedwith

25 neuropathie disorders aswell as other conditions and disarders are describedherein);
thé patientis seffering fom agastrointestinal motility disorder, chronicintestinal
pseuda-obstraetion, colonic pscudo-obstruction, Crohn's disease, duodenogastric
reflux, dyspepsia, functional dyspepsia, fonulserdyspepsia, 8 fanctianal
gastiointestinal disorder, functional heartburn, gastroesophageal refluxdisease

36 (GERD), gastroparesia, inflammatory bowel disease, irritable bowel syndrome, poat-
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speritive Hens, ulcerative colitis, chronie constipation, and disorders and conslitions 
associated with constipation, (ogg. constipation associated with useofopiate pain
killers, post-surgical constipation, and conatipation associated with neuropathic
disdrders ae well aa other conditions and disorders are described herein); the.

oF4 composition ig administered orally; the peptide comprises: 30or fewer amine acids,
the peptide sasprises 20or fewer amino acids, and the peptide comprises no more
than § amino acids prior to ade; the peptide comprises 150, 140,150, 220, T£0, 100,
80, 80, 70, 60, 50,40, or 30 of fewer amino acids. In other embodiments, the peptide
ccanprises 20 of fewer-amino-acids. in other embodiments the peptideconyriges. uc

19 mare than 20, 15, 10, ord peptides subsequentto Aaajs. fo certain embodiments
Mads isa chymatrypsia or trypsin cleavagesitednd an analgesic peptideis present
iminecdiately followingRaaye.

Among ihe nsefkal peptides are+ thése comprising consisting ofor consisting
essentiallyof any ofthe folowiing amino acid sequence

SHTCEICAPAACAGC lopogsun guanylin) (SEQ ID NO: };$

POTCEICAYAACTOC comin guanylin) (SEQ ID NO: };
PSTCHICAYAACAGC (ig:uegoanylin) (SEQID NO:);
PNTCEICAVYAACTGC(rat goanylin) (SEQ ID NO: ),
FOPCEICANAACTGCLoo eel guanylin, inferred) (SEQ ID NCk )s

20 DDCELCVNVACTOCT:Crvropuanylin) (SEQ ID NOL };
ORECELCINMACTOY (opossum lymphoguanytin) (SEQID NO:

O DDCELCYNVACTOCS {ne eroguanylin) (SEQ ID NO: 3;
NDECELOVNIACTOC(4guineaa pig uroguanylin) (SEQ ID NCK

whe
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TDECELCINVACTOC(rat utoguanylin) (SEQID NO: );

QEDCELCINVACTGC(opossum uroguanylin) (SEQ ID NO:

MPSTQVIRRPASSYASCIWCTTACASCHGRITKPSLAT(EAST 1 (SEQ ID NO:
3

M PSTQYIRRPASSYASCIWGATACASCHORTTKPSLAT (SEQ ID.NO:
MBESTOYIRRETSSYASC ICATACASCHGRITEPSLAt (SEQID NO: }:
MPSTOVIRRPTSSYASCIWCATYCASCHGRTTKPSLAT (SEQ ID NO:
MPSTOYIRRPASSYASCIW [ATACASCHORTTEPSLAt (SEQ ID NO: }:
QRECELSINMACTGOY Coposgu lymphoguanylin analog) (SEQ ID NO: 5;
YDOSCRICMPAACTGC (apanose eel guanylin) (SEQ ID NQ:
VORICARAACTOC Cobras granylin, inferred) SEQ ID NO: x
ADLCRICAPAACTGOCL Oi eel renoguanylin, inferred) (SEQ ID NO; i
POTCEICAYAACTGCL (SEQ INO: }
POTCEICAY AACTGCLER ce IDNO:  }
pNTCHICAYAACTGCKKKKKK (SEQUIONO:  }.
PNTCEICAYAACTGCD &Bo 1D. Ne: );
PNTCEICAYAACTOCDK(8Q IDNO:  }
YFENTCEICAY AACTGOC (sn9 IDNOQ: );
RNICEICAYAACTGC (SEQ IDNO:
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KPNTCEICAYAACTGC(SEQ ID NO: );

EDPOTCRICAYAACTGC (SEQ ID NO: —);

VEVODG NESESLESVE KLKDLOQEPQE PRVGRLRNPA PIPGEPVVPI
LOSNPNPPEE LEPLCKEPNA QEILORLERIAEDPGTCEICAYAACTGC(SEQ ID
NO: ): |

DRGTCEICAYAACTGC(SEQIDNO: —);

MNAELLSALC LLGAWAALAG GVTIVODGNES FSLESVKRLE DLOEPORPRV
CGRLRNEAPIP GEPVVPLLes NPNFPEELKP LCKEPNAQE! LORLERBIAED
POTCRICAYAACTOC (SEQ IDNO:  }

MNAPLLFALC LLGAWAALAG GVIVODGNES FSLEPRVORL RNEAPIPGEP
VVPILCSNPN EPEELKPLCOK EPNAQBEILOR LEEIAEDPGTCEICAYAACTGC
(SEQ IDNO: |

TOSMNARLLE ALC LLGAWAA LAGGVYVODGNESESLEPRY GELRNEAPIP
CEPVVPILCS NPNFPEELKP LUKEPNAQREI
LORLEBIARDPGTCBICAYAACTOCLEG (SEQ ID NO: );

NDRCELCYNVACTGOCL (sxINO.
ECELCVNVACTOCL (SEQ c NO: );
EDCRLOINVACTGOC (SEQ NQ: )

NDDCRELCVACTOCL (SEQ© NO: );
FRTLRTIANDDCELCVNY,ACTGCL (SEOIDNO:  ¥
PRPLRTYTANDDCLOVN VACTOCL GEQIDNQ:  ):.
DDCELCVNVACTGCL (SHQ IDNO:
NCELCVNVACTOCL (SEQ IDNO. );

49.
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CELCVNVACTGCL (SEQ ID NO: );

KDDCELCVNVACTGCL(SEQ ID NO: );

PNTCEICANPACTOC(SEQID NO. );

NDDCELCVNVACTGCS (vowuroguanylin) (SEQ ID NO...)

oR POYCDYVCARAACSGC (Xenopus guanylin) (SEQ ID NO. op

LDOLOBRICAPAACTGCae guanylin) (SEQID NO. ks

VDVCEICAPAACTSC obatish gnanylin) (SEQ ID NO...):

LDICEICAFAACTOC (Pasett guanylin} (SEQID NO.)

ADLOSICANAACSGCF (chicken uropuanylin) (SEO ID NO...);
7900 LDPCRICANPSCFOCLNTuga wroguanylin) (SEO ID NG...);

{OPCHICANVACTGE(cel areguanylin) (SEQ ID NO...

SDPCERICANPRCRGCLD (uti uroguanylin) (SEQ ID NO);
BOTCRICAYAACTAO SEQID NO. 3s

POTCBICAVYAACAGCG 09 TD NO. is
18 POTCEICAAAACTGCIS BQ 1} NO.);

POTCEACAVAACTGC (axe TD NOL}
POTCAICAYAACTOC(SEQ ID NO. )

+30.
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POACEICAYAACTOC(SEQ ID NO. );

BATOBICAYAACTGC(SEQ ID NO. ):

AGTCEICAYAACTOC (SEQ ID NO. );

PTCRICAYAACTGC(SEQ ID NO.5;

POTCRICVNVACTGC(SEQ INO. ):

POPTCRICANPACTGC(SEQ 1D NO. };

PUTCEICAYAACTCC(SEQ ID NO. };

POTCEICAYAACTDC(SEQ ID NOL):

POTCERCAYAACTEC(SEQID NO. );

10 POTORICAYAACTERC(SEQ TD NO.)

POTCRICAVAACTHC(SEQ ID NO, );

POTCRICAYAACTIC(SEQ ID NO);

POTCHICAYAACTE.C (SEQ 1D NO. );

POTCEICAYAACTLEC(SEQID NO.

18 POTCHICAYAACTMC(SEQ.ID NO. );

POPORICAVAACTNG(SEQ ID NOh }:

POTCEIOAVAACTPC (SEQ ID NOL):

~ 5h +
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POTCEICAYAACTOC(SEQ ID NG. );

OTCEICAYAACTRE(SEQ ID NO,

POTCHICAYAACTSE (SEQ TD NO. );

POTCRICAYAACTYC(SROID NO,);

FOTCERCAY,AACTYE(SEQ|D NO, );xR

TORICAYAAOCTWE(SEQ ID NO.)

BOTCHICAYAACTY(SEQ ID NO.);

MareeNDDCELCVNVACTGCA(SRO ID NOL):

NDDCELCVNVACTACL(SEQ ID NO);

400 NDDCELCVNVACAGCL(SEQID NO.):

NDDCELCVNAACTOCL (SEQ ID.NO.J;

NDDCELCVAVACTGCL(SEQID NO.)s

NDBCELCANVACTOOLSEQID NOL);

NDDCEACYNVACTOCL(SEQ ID NQ,)},

18 NDDCALOVNVACTSOCL(SEQ.ID NO..):

NOACELCVNVACTGCL(SED 1D NO..;

NADCELOVNVACTGOL(SEG ID NOL);
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ADDCELCVNVACTGCL(SEQ ID NO,

NODCELCAYAACTOCL (SEQ [D NOL);

NDDCELCVNPACTOCL (SEQID NO);

LRITATDECELCINVACTOC(SEQ ID NO. ).

Additional guonylin‘arguanylnelike sequences include:

TATBECELOINYACTOC,

MNAWLISVECLLOALAVLVEGVTVODGDLSFPLESVEOLEHLREVGEPTLM
SHREFALRLPRPVAPELCSOSAPPEALRPLCERPNAREILORLEALAODPNICEL
DAYARCTOCS

    

EDPGTCHICAYAACTGC:

PSTOBICAYAACAGC:

PRICEICAYAACTOC

NDRCELCVNBACTGCL:

PRTLRTIANDDCELCVNVACTOCL;

PRTLRTIANDDCLCYNVACTOCL:

LOALRTMDNDECELCVNIACTOC, and

PRTLRTIANDOCELCYVNVACTOCL
x

Further usefid guanylin/uroguanylin-Hke sequenceswhich mayeitherexhibit slower

or quicker introvcenversion between theA and B isoforms, deseribedin greater detail

below, when.comparedto wild-type sequences include:

NDOCELCYNVACTOCL

NDDCELCYNVACTACL

NDOCELOVNVACAGCL

NDDCELCVNAACTCCL
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1103

WO 2007/101158

NDBCELOVAVACTGCL

NDDCELCANVACTOCL

NEDCEACVNVACTGCL

NODCALCVYNVACTOCL

i NDACELOVNVACTGCL

NADCELEVNVACTOCL

ADDCRLOVNVACTOCL.

NDDCRLCAVYAACTOCL

NDDCELCYNPACTGOCL

40 NDODCELOVNVACTOOLKER

NDDCELCVNVACTACLER

NDDCELOVNVACTOCI

NDECELOVNVACTOCL

NDECELOVNVACTACL

1S NDECELCVNVACAGCL

NDECELCOVNAACTOCL

NOECELOY AVACTGCL

NRECELCANVACTGCL

NBECEACVAVACTOCL

200 NDECALCVNVACTGCL

ADACELCVNVACTGCL

NADCELOYNVACTOCL

ADECELOVNVACTGCL.

NDECELCAYAACTCCL

2§@ NDECELCVNPACTGCL

NDECELCVNYVACTOCLER

NDECELOVN VACTACLRK

NBECELCVYNVACTOCI

NEDCELCYNVACTSC

30. NDDCELCVNVACTAC

NDDCELOVNVACAGC
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NDDCELOVNAACTOC

BPCELOVAVACTOC:

NDDCELCARVACTOC

NDDCBACVNVACTOC

NDDCALCVYNVACTOC

NDACELOVNVACTOC

NABCELCVYNVACTGC

ADDCELOVNVACTGC

NDODCELCAYAACTO®

40 NDDCELOVNPACTOC

NORCELCVRNVACTGC

NDECELCYNVACTAC

NDECELCVNVACAGC

NDECELCVNAACTOC®

18 NDECELCVAVACTOC

NDECELCANVACTGC

NDECEACVNVACTGC

NDECALCVNVACTGC

NDACELCVNVACTOC

90 NADCELCVNVACTOC

ADECELCVNVACTGC:

NDECELCAYAACTGC

NDECRLEVNPACTGOC

NDDCELOVNVACTOCA

88 NDECELCVNVACTOCA

POTCEICAYAACTAC

POPOERAYAACTOCL

PCCRICAYAACTOCLER.

z

iy:

 

and

3300 POTCEICAYAACTGCI
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s

‘The peptides can inchide the aminoacid sequenee ofa peptide thal ocours naturally iu

4 vertebrate (e.g., manunalian) speciesor in a bacterial species, Ia addition,ihe

peptides ean be pariially or completely non-naturallyovcurring peptides.

In a third aspect, the disclosure features a method fortreatinga pationt suffering from

constipation, the racthad comprising administering a composition comprising a

poptide comprising, consisting essentially ofor consisting oftheamino acid sequence

ofSEO 1D NO: or another peptide or agonist ofthe disclosure. CHnivally acoepted

oritoria that define constipationrange fromthefrequency ofbewel movements, the

consistenoy offeces and the case ofbowel movement, One common definition of

constipationis less than three bowél movements per week, Other definitions include

abnormally herd stools or defecation that requires excessivestraining (Schiller 2001

Allmeat PharmucelTher 15:749-763). Constipation maybe idlepathic (functional

constipation. or slow {rinsit constipation) or'secondary tcother causes including

neurologic, metabolic or endocrine disorders. These disorders include diabetes

mefl itus, ‘opetigraidisan|hyperthvrata, hypocalcacania MulapiesScleyoxts,
Chagas disease, Hirseachsprangdisease and eystic fibrosis, Constipation mayalsobe
the result ofgurgery or due id the use ofdrugs such as analgesios (ike opiokds},
antiinygertensives, anticonvulsants, antidepressants, artispasmodies and

GUPSYCRONGS.

in various embodiments, the constipation is associated withuse of a therapeuticagent:

the constipation is associated with a neuropathic distrdérthe:constipation: is post-

surgical constipation; the constipation isdssociated with a gastrointestinal disorder:

the constipation isddiopathic (functional constipation or slow transit-constippation}, the

constipation is aasociatedwith nenropathic, metabolic or endocrine disdrder (e.g,

diabetes melldas, lypothyreidism, hyperthyroidism, hypocalcaemia, Multiple

&Sclerosis, Parkinson's disease, spmal cord lesions, nearofibromatosis, autonomic

nerropathy, Chagasdisease, Hitschapringdiseaseor tysticfibrosis). Constipation

mayalso be the result of surgery or due to the use ofdrags such as analvesios (e.g...

- BR
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apivids), autihypertensives, anticonvulsants, antidepressants, antispasmodics and

antipsychotics,

{n.a fourth aspect, the disclosarefeatures a method for treatinga pationt suffering

frama gastrointestinal disorder, the method comprising administering to the patient a
wy ccanpositisny conyprising apurified peptide comprising, consistingessentiallyofor

consisting of the amino acid sequence oF82Q ID NO: | or avether peptideor agonist.

ofthe disclosure

in varigas embodiments, the patieut is suffering froma gastrointestinal Maorder: the

patient is safiving from a disorderselected from. the groap consisting of

10 gastreintestinal motility disorders, chronic intestinal pssudo-obstraction, colanie

pseudo-obstruction, Croho’s disease, daodenogastrie reflux, dyspepsia, fimetional

dyspepsia, nonuloer dyspepsia, a fmetional gastrointestinal diserder, fanctional

heartburn, gastroesaphageal refluxdisease (GERD),gastroparesis, irritable bowel

syndrome, post-operative tlous, ulcerativecolitis, chronic constipation, and disorders

15 and conditions associated with canatipation (e.g. constipation associated with useof

uplate pam. killers, postsargical constipation, andconstipation associatedwith
neuropathicdisorders as well as other conditions and disorders are deseribed herein},

obesity, congestive heart failure, or bemen prostatic hyperplasia

20 In a 4}Nb aspect, the disclosure features a method for inoreasing gastrointestinal

motility in a patient, the method comprising administering to the patient 4

composition comprising’a purified peptide comprising, consisting essentially ofor

eongisting of the amine acid sequence of SEQ IDNOs] or another peptide ar agonist

atthe disclosure,

25 In asixth aspect, she'disclasure features a.method for decreasing gastrointestinal pain

or visceral pain in a patient, the method camprising administering to the patienta

gompesition comprising 8 purified peptide comprising, consisting essentially af or
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consisting of ihe amino scid sequence of SEQ ID NO oranother peptide or aganist

ofthe disclosure,

in aseventh aspect, the disclosure featares a method for norcasing the activity of an

intestinal guanylate cyclase (CAC-C)receptorin a patient, the method comprising

administeriig to the patient a composition comprising 4 purified peptide comprising,om aa

conmaling casentiallyof ar-consisting of the amino avid sequenceofSEG ID NQ:1 or

another peptide or agonist of the disclosure.

in an eighth aspect, the disclosure features ah isolaied nucleicacid molecule

comprising a nacleatide sequence encoding a peptide comprising, consisting
vont ae essentiallyofor consisting of the amino acid sequence of SEO ID NO:1 or anather

peptide or agonist of the disclosure,

in atinth aspect, the disclosure deatares a composition comprising a purified

nolypepiide seinprising, consisting essentially of or consisting ofthe aminoavid,

sequence oP SEQ ID NOvor another peptide or agonist of the disclosure. In an

embodiment, the composition is 4 pharmaceutical composition,woe Rr

in a tenthaspect, the disclosure features a method fortreating obesity, the method.

comprising admuniatering a composition comprising4 poritied peptide comprising,

consisting essentiallyofor vonsisting ofthe aminoacidsequence of SEQ.ID NOL or
another poptide or agonist. ofthe disclosure. The peptidecan beadminiafarad in

combination with one or more agents for treatment of cbesity, including, withoutBo.
t

limilgtion, the anti-obesity agents describedherein. A peptide usefal fortreating
obesity can be adrhinisiereda3 a co-therapy with a peptide of the disclosure cilferas @

distinct molecule or as part ofa fasionprotein with a peptideofthe disclosure, Thus,

for example, PYV¥i.a9 dan be fused to the carboxyor amino terminus ofa peptideof 
25. the diaclosure. Such a fusion pratemn can imclude.a chymostrypsin or trypsin cleavage

site that can permit cleavage to separatethe fvo peptides,
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in aueleventh aspect, the disclosure features a method for treating congestive heart

failure, themethod comprising: adeninistering te the patient a composition comprising

a purified peptide comprising, consisting essentiallyofor consistingefthe aminacid
orgy

sequence of SEQ LD NOL or another peptide-or agonistofthedisclosure, The

BF: peptide can be administered in combination with one ar more agente for treatmentof

congestive heart fallure, forexample, a natriuretic peptide suchag atrial natriuretic

peptide, hyainnatriuretic peptide or C-type natriuretic peptide}, a diuretic, or an

jnhilitor of angiotensin converting enzyme.

In atwellth aspect, the disclosure features amethodfor treating benign prostatic

10 hyperplasia, the method comprising: administering to the patient a compasition

comprising a purified peptide comprising, consisting essentially of or consisting of the
4

sinino seid.gequence of SEQ ID NO:1 or another peptideor agonist of the disclosure.
ry

Yhepeptide can be administered in combination with one or more agents for

treatment ofBPH, for example, a S-alpha reductase tohibitor(e.g., Hnaateride) ar aniFw

16 alpha adrenergic inhibitor @.g., doxazosine).

ina thirteenth aspect,the disclosurefeatures a method fortreating a patient suffering

fYonl apastreintestiagl disorder, the methodcomprisingadministeringto the pationt a

compasition comprising a complete. or partial agenist of the GC-C receptar, including

but not Hmited to the peptides and agonists deseribed-herein, Ip variousembodiments,

20s the disorder is & gastrointestinal motilitydisorder, chronic intestinal pseude-

obstraction, colonic psoado-obstruction, Crohn’s disease, duodenogastric refhix,
dyspepsia, functional dyspepsia, nonulcer dyspepsia, a fanctional gastrointestinal
disorder, fanctional heartburn, gastroesophageal reflirxdisease (GERD),

gastroparesis, imitable.bowel syndrome, post-operativeileus, alcerative colitis,
28—chronis: constipation,and disorders and conditions associated with constipation (e.g.

constipation associated with ase ofopiate pain killers, post-surgical constipation, and

vonatipation associated with neuropathic disorders ag. well as other conditions and

disorders are deseribed herem), obesity, congestive heartfailare, or benign prostatic

hyperplasia. In varivas embodiments the composition comprising an agonist-af the

30.

 

1108



1109

10

445EAS

$2 oh

30

WO 2007/101158 PCT/US2007/062815

intestinal guanylate vyelase (GC-C) receptoris administered orally, by rectal

suppositery, oF parenterally, Jnvarious embodiments: the agonistis apeptide, the
peptide inchides two Cysthat formonedisulfide band,the peptide includestwo Cys,

the peptide inchides four Cys that formtwodisalfide bands, the peptide includes four

mys, two of which form a disulfide bond.

Ina dourtaenthaspect, thedisclosure features a methodfor treating 8 patient suffering

irom oonstipation, the method comprising administering a composition comprisinga

completo ar partial agonist of theGC-C receptor. In various embodiments: the

agonLIS a peptide, the nide inctades two Cys that formone disulfide bond, thepeptide meladestwo Cys, the peptide includes’ four Cys that form two disulfide
bonds, the peptide includes four Cys, pwo of which firma disulfide bond, 1s various

embadiments, the constipation is.assnciated with the use ofa therapeutic agent (e.g,

antihypertaisives, anlconvulvanis, antispasmoiics, analgesics, anticholinergics,

antidepressants, antipsychotics, cation-containing agents, anticonvulsants, ganglion

blockers, vines alkaloids); associatedwith a musenlar, neuropathic, metabolic or

endocrine disorder (including bat notlimited to myotonic dystrophy, dermamyositis,

systemicsclerasis, sclerodoma, amylvidasis (neurologic or muscular), ischemia,

tumor of the ventral nervous gyatem, agionomic neuropathy, Chagas disease, oystic
fibrosis, iabetes mellitus, Hirachsprungdisease, hyperthyroidism, bypocaleaenda,

Aypathyrdidiam, Maluple Sclerasis, nearofibromatosis, Parkinsen’s disease, and

spinal cord lesions (lor example, related to sacral nerve damagerelated to traumaor a

tumor or the enteric nervons system)); pest-surgical constipation(resoneus);
associated with a structeral colonalteration (for example that associated witNeoplism, stricture, volvalus, anorectal, inflarimation, prolapse, vate
fissure), associated withthe a gastrointestinal disorder; associated with a systerme

Hlness-ar disarder (for example, electrolyte abnormalities, thyron! disease, diabetes

mallitus, psnhypopitultarism, Addison's disease, phedchtomacytoma, ured,

porphyria}: chronig constipation; associated with the use of analgesia drugs (e.g.

aptaid indueed constipation), associated with megacolon idiopathic constipation,

functicnsl constipation: fanetional constipation. asseieiated with nonnal transit, slow

~ 60
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transi (e.g. Gos or fewer bowel movements per week} or pelvie Toor dyssynergiay

associated with bloating and abdominal pain,
 

ina fileenth aspeot, thedisclosurefeatures a method for increasing gastrointestinal

motility in a patient, the method comprising administeringtothe patient-a

§  <anposition comprising a completeorpartial agonist of the GC-Creceptor, including.

bat not Tinted to the peptides and agonists described herein.

dna sixteesth aspect, the disclosure features.a method for decreasing gastrointestingl

nain or visceral pain in a patient, the method comprising administering to the patient a

 womposition comprisiig a complete or partial agonist ofthe GC-C receptor, inchiding

+0 but not Hmited to the peptides and agonists described herein.

in a seventoanth aspect, the diselusare features a rnethad for treating congestive heart

fathure, the mothod coniprising administering acompleteorpartial agowlst of the GC-

© receptor, including bat not limited to the peptides and agonists deseribed herein.

GCC avendets can act in the kidney and adrenal gland to control natnuresis,

15 Kalluresi and diuresis thereby reducing the build-up of fluid associated with
oigestive heart fallure (Lorenget al.7 Cia doves? 1121138, 2003; Carrithers et al.
Avalney.hu 68:40, 2004). The agonist can be adrninistered in combination with ane or
more agents fir treatment of congestive heart failure, includingbut not limited to the

agentsaselal for combitherapy described herewn, For example, the agonist can be

2 administered in combination with a nateiaretic peptide suchas atrial natsieretic

peptide, brain natriureticpeptideor C-type natriuretic peptides,a diaretic, or an

inhibitor of angiotensin converting enzyme, In various embodiments the congestive

heart failureis categorized as Class [tl congestive heart faihee; the congestive heart

failute ip-categorized as Class [LH] congestive heart failure; and the congestiveheart

26 failure jscutegorized as Class IVcongestive heart failure. The New York Heart,
Association (NYHA) functional classification systemrélates congestiveheart fatlure

symptoms to everydayactivities and the patient's quality of hfe. The NYHA defines
4,

ihe classes ofpationt, symptoms relatingto congestive heartfailure as: Class U-slight

~ GT
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limitation of physical activity, comfortable at rest, but ordinary physical activity

reguits in fatigue, palpitation, or dyspnea; Claas [- markedlimiistion of physical

activity, comiortable at rest, but less than ordinary activilycauses Latigne, palpitation,

or dyspneagnd Class TV unable to carry out anyphysical activity without disconifort,

§ symptoms of cardiac insufficiencyat rest, if any physical activity is undertaken,

discomfortis Increased, Heart failure treatment using the polypeptides and methods

ribed herein can also be classified agcording to theACC/VAHA guidelines Stage dese

AcAtriskfor developing heart failore without evidence of cardiac dysfanetion; Stage

Ks Evidence ofcardiac.dysfinction without symptoms; Stage C: Evidence of cardiac

30 dyafinetion with symptoms; and Stage D: Symptoms ofheart fhilure despite maximal

therapy}

In an eighteenth aspect, the disclosure features. methadfortreating BPH, the method

comprising administering a complete or partial agonist of the GC-C receptor,

includiag but notfimited te the peptides described herein, GC-C agonisisacting in

15 theprostate can reduce cellular hypertrophy and complications associated with

velludar hypertrophy. The agonist can be administered in combinationwith one ar

mare agents for treatment ofBEA, forexample, a S-alpha redactase inhibitor (e2.,
‘

Qnasteride) or an alpha adrenergicinhibitor(e.g-doxazosine).

in a nineteenth aspeot,thi: disclosure features a methodlor treating obesity, the

2) sethed comprisingadminisieting a coniplete or partial agonist of the GO-C receptor,

includingtut not Hmiled to thepeptides and agonists describedherein. “The agonist

can beadnitnisteredalone or in. combination with one or more agents for treatment of

obesity, ikGloding butnot Hrmited to the anti-ohesity agents described herein. Thus,

for example, PYYs.ag can be fused fo the carboxyor antino terminusofa puptideof

25. the disclosure. Sucha fasion protein can include.a chymosirypsin or trypsin cleavage

site that can perndt cleavage to separate the.twe peptides.

In various embodiments: the agonist is a peptide, the peptide includes two Cys-that

form one disulfide bond, the peptide includes two Cys, the peptide includes four Cys
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shat formfwo disulfide bonds, the peptide includes four¢Cys, two ofwhich form 4

disidfide bond,

ne peptides and agonists ofthe GC-Creceptor, including bot notlimited te the.

peptides and agonists deseribed herein can be used fotreat, for example, constipation,

decreased intestinal motility, slowdigestion, slowstomach amptying, The peptides

can be used to raliove ons or more symptoms of IBS (bloating, pain, conatipation),
GERD (acid reflux into the csophagus), duodenogastric reflux, fimetional dyspepsia,

or gaslropardsis (nansea, vomiting, bloating, delayed gastricemptying) and ather

arders desecibed herein. 

Clinically acogpted criteria thal define constipation range framthe frequency ofbowel
novemens, the consistency offeces andthe case of bowel movement. Qne common

nifion of constipation is less.thanthree bowel movements per week, Other

definitions iachide abnormally hard stools or defecation that requires excessive

straining (Schler 2001, Aliment Pharmacol Ther 15:749-763}. Constipation maybe

idiopatiie Ghiictional constipation or slowtransit constipation} or secondaryto ather

ranges fnoluding neurologic,metabolic or endocrine disorders. These disorders

inclade diabstes mellitus, hypothyroidism, hyperthyroidisin, hypocaleaenia, Multiple
Salerusis, Parkingan’s discase, spinal cord lesions, Neurofibromatosis, auionontic
neuropathy,Chagasdisease, Hirsebspranp’s diseaseand oyatic fbrosis, Constipation

may also be the.result of surgery or due to theuse of drugs such as analgestes Uke

anivids}, antihypertensives, anticonvulsants, antidepreasants, antispasnnadics.and

‘antipsychotics,

Ip & bwentiath aspect, the disclosare features isolated nucleic acid molecules

comprisingar consisting of a sequence encoding 8 peptide of the disclosure. The

disclosurealso features vectors, €.2., expression vectors that inclade such nuclale acid

maleouies and can be ased to express a peptide ofthe disclosuréin « cultured cell

fei, a edkaryatic cell or a prokaryoticcell), The vector can further inchideone or

more regulatory elements, o.g., a heterologous promoteror elements required for

~ 63 ~
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iranalation operably Hnked ta the sequence encoding the peptide, In sornecases the

nuchucacid molecule will encode an amino acid sequence that includesthe arnino

acid soquence ofa peptide ofthe disclosure. For example, the wneleiz acid melectle

can encode a preprotéin ar @ preproprotein that can be processed to produce ¢

S  palypeptide deseribed herein, In cases where ummatural amino acids are present in
the polypeptides described herein,selector codons canbeutilized in the synthesis of

such polypepides similar to thatdeseribed in US20060019347 Cor examnle,
Coy A

paragraphs 398-408, 457-499, and 476-588) herein incorporated byreference,

10 A yeotor thal includes @ micleotide sequence encoding.»peptide ofthe disclosureor 4

peptide or polypeptide comprisinga peptide ofthe disclasure maybeeither RNA or

DNA, dngle- ar double-stranded, prokaryotic, eukaryotic, or viral. Vectors can

inelade transposons, viral veclors, episomes, (0.g., plusmids}, ohromasomesinserts,

wad artificial chromosomes (e.g, BACs or YACs), Suitable bacterialhosts for

18 expression of the encode peptide ar polvnemisemelnde, but are not limited to, & cod.
Suituble oukaryotic hasts includeyeast.sach as S. cerevisiae, other fungi, vertebrate

cells, invertebrate cells (e.g., insect cells), alancele, Homan cells, human tissue cells:
and whole cubsryotic organisms: (S.g., a transgenic plant or atransgenic animal).

Further, the vector nucleic acid can be used io generate a yirus such as vaccinia or

20 baculovirus (br exampleusing the Bac-to-Bac® Baculovirus expression system
s

Unwvitrogen Life Technologies, Carlsbad, C.A)).

Asnotedabovethedisclosureincludes vectors and genctic cariatructs sititable for

production ofa peptide ofthedisclosureor a peptideat palypeptide comprising such

28 apeptide, Generally, the genetic construct also includes, in addifion to the encoding

nucleic acid moleuule, elements that allow expression, such ag a promoter and

regulatorysequences, The expression veetors may contain.transcriptional control

seauences that control transcriptional inifiation, such as promoter, enhancer, operator,4 : ; tH : 
and repressor sequenoes, A varietyof transcriptional contral sequences are’well

30 knownto those in theart.and maybefunctional in, but arenot Heated ia, 4 baetertum,

yeast, plant, or animal cell, The expression. vector can alsoinclude a translation.

~ 64.
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cun be capabieSof ALLONOTHOUS1s replication oor it can integrateinfo host DNA,

‘The disclosure also includes isolated host cells harboringaneofthe forgoing sueleis
acid molecules and methods for producing a peptideby culturing such a cell and

recoveringthe peptide ara precursorofthe peptide. Reeoveryofthe peptide.or

precursor may refer tecoflecting the growth solution and need not involve additional

steps ofparification, Proteins of thepresent disclosure, hawever, can be purified

usingstandard purificationtechniques, such as, but not litnitedto, affinity

chromatography, Gearmaprecipitation, immunoaffinity chromatography, amrionium

sulfate precipitation,jon exchange chromatography, filtration, clectrophoresis and

hydrophobicinteraction chromatography.

The peptides oan be purified. Purfied peptidesare peptides separated from other

proteins, lipids, and nucleic acids or from the compounds trom whieh is it
‘

synthesize, Phepolypeptide can constitute at least10, 20, 3070, 80.or 83%bydry

wolght ofthe purified preparation,

fn a Qwenty firstaspect, the disclosure features 4 method ofincreasing the level af

oytdic guanosine2?’ -monophosphate (CGMP) in an organ,tissue(eg, the intestinal

macosa}, or cell (e.g,a cell bearing GC-A reveptor)byadministering a comiposition
that iIncledes a-rentide ofthe disclosure,Bat } :

in twenty second aspect, the disclosure features.a methodfortreating.a disorder

amolioraied by increasing cGMP levels, the methodcomprisingadministeringa

pharmaceutiical composition comprising, consisting essentially of or coxnsisting of
SEQ TD NQ. | or apeptideor agonist ofthe disclosure and’a pharmaceutically

acteplable GArriey
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in atwenty thirdaspect, the disclosure features a method for preparing a polypeptide

ok SEQNNOs] Granyofthe other polypeptides described herein by: chemiizally
 

synthesizing the polypeptide and at least partially purifying the synthesized.eat

oalypeptide

ine twenty fourth, the disclosure features. a method for preparing a polypeptide of

SEQID NOM) or any afthe other polypeptides deseribed herein by: providinga host

cellsdeg., a bacterial or mammalianor insect cell) harboring a micleic acid mofecufe

encoding the polypeptide, Guleuring the cell under conditions siutable for expression

of the polypeptide, and at least partially purifying the polypeptide from the cell or the

culture media in which dhe cell iscultured,

ina twenty Gfth aspect, the disclosure features a method {bitreating inflammnation,

including inflammation ofthe gastrointestinal tract, e.g. inflammation asseciated with

a gastrointestinal disorderor infection or someother disorder, themethodcomprising
administering to a pationt a pharmacentival composition. comprising a purified peptide
comprising, Gomsisting of orcansisting essentially ofpolypentide of SEO ID NQi or

any of the ather palygeptides described herein, dy various embodiments the

inflammationisassociated with a gastrointestinal disorder, theinflaihmationis not

assaciated with a gastrointestinal disorder.

in_a fwanty-sixth aspect, the disclosure features a method for treating hypertension

The method comprises: administering to the patient a pharmaceutical composition

comprising, consisting esséntiallyof, or consisting ofa peptideor geonist ofthe

disclesare anda pharmaceutically acceptable carrier, The conryposition eanbe

administered in combination with another agent for treatmentofhypertension, for

example, a diuretic, an ACE inhibitor, an angiotensin receptor blocker, a beta-blocker,

oracaiciam channel blocker.

ina twonty-seventh agpect, the disclosure features a method fortreating seoondary

hyperglycerias in connection withpancreatic diseases (chronic pancreatitis,
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pancreascetomy, hemochromatosis) or endocrine diseases (acromegaly, Cushing’

ayndrome, pheachromocytama or hyperthyreosis), drug-induced hyperalycemiaa

(benzothisdiazine sahurotics, diazoxideor ginevearticoids), pathologie gluoase
iolerance, hyperslycemiss, dyslipoproteinemias, adiposity, hyperlipeproteinemias

 
§ ander hypotensions ia— The method comprises: administering to the patient

a pharmaceutical composition comprising, consisting essentially of, or consisting of&

peptide oraganistof the disclosnre and a pharmaceuticallyacceptable carrier,

Also described are thetapeutic methodsemploying any ofthe forgoing polypeptides

{both with and without the proviso. The therapeutic methods include treatinga

io disordersefected from the group eonsistingof agastrointestinal disorder, eystic

fibrosiy, congestive heart failure, benign prostatic hyperplasia, the method comprising

administering a composition comprising any ofthe forgoing polypeptides (both with

and Without the proviso}, The disorders that can be treated include: a gastrointestinal

motility disorer, irritable bowel syndrome, vhronie* Ponstipation, a fimetional
18‘gastroittestinal divordes, gastroesophageal reflux disease,funttional heartburn,

dyspepsid, fuactional dyspepsia, nonalcer dyspepsia, gastroparesis, chronic intestinal

pseuda-obstraction, colonic pseudo-obsiruction, Crohn's disease, ulcerative colitis,

and inflammatory bowel disease as well as dither diseases anddisorders described.

herein.

2 Adso sleseribed are methods for producing any of the forgoing polypeptides

outnprising providing w cell harboring a aucleic acid molecule encodingthe

polypeptide, cultaring the cell ander conditions in which the peptide is expressed, and

isolating the expressed peptide.

Also described are methods for producinganyofthe forgoingpolypeptides

28 comprising chemically syathesizaingthe peptide andthen purifyingthe synthesized
pephide,
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 Also described are pharmaceutical compositions comprising the forgoing

polypeptides,

Also desorbed are necieie acid molecules encoding anyofthe forgoingpolypeptides,
vectors (6.8., oxprossion. vectors) containing such macleleacid molecules and host

velis harboring thenucleic acidmoleculesor vectors.gyn

Certain ofthe polypeptides described herein have somehomologyte a natorally-

occuring guanylin or uroguanylin, Both guanylin and uroguanylin. are commonly

expressed ag anJmmatureprepropolypeptidethat 1s processed to yieldthemature

polypeptide. Thus, immature gnanylin and uroguanylin polypeptides generally

10 include aso-called “pre sequence”followedby a “pro aequence” and thenthe mature

polypeotide sequence, ‘The pre sequence is importantfor seerétion ofthe

polypeptides, The pro sequence is important for proper folding ef the mature protein

under af least some conditions,

Ag sofed above, in mature guanylin or urcetanylin and in activevariants thereo!’

18 disulfide bands are present betweenthe first and third cysteines and between the

second and fourth eystemes. The pro sequences ofguanylin and urognanylin are:

thought to be important for proper disulfide bond formation, Moreover, guanylin and

ognanylin are cach thought to exist as an A-isomerand3 B-isodier. For each

protemrthe A- and B-isomershave the same disulfide bond connectivity but differ in

20 threc-dimensional conformation. Itis thought that only the B-isomer wayfack some

activities (see Lauber2005: Proteinand Peptide.Letters 12:15 3). The pro. sequences

might be imporiant for formationoftheactive A-isomer. in addition, such sequences

van protect the mature polypeptide fromprémature degradationin the body or

stabilize.particular isomer ofthe polypeptide. In samecases, such sequencesmay

28  jntluence oligomerization. Accordingly, insome embodiments ihepolypeptides.

describedherein are produced and or administered ina formthat includes a pro

sequenes, a pre sequence or both & pre sequeiice and a pre sequence:.(a “prepra

sequence’) at their amine terminus. Thos, useful polypeptidescan inchaide a pre

~ 68 -
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sequency, & pro saqtionceor 6 prepro sequence preceding(amino-terminal to} a GC-

receptor agonist polypeptidedescribed herein. PIG. 4 depivts the pre sequence (SEQ

(DO NOs: =}, prasequence (SEQ ID NOs:= 3, peepro sequences (SEOID

NOs:+andtmiature sequence for anamber gunmnytin and uroguanylin
polypeptides aswell a various combinationsthereof(e.g.,.a polypeptide consistingof
apre sequence and amature polypeptide).

One ormiore of a pre sequence, a pro sequence and a prépro sequence can bepresen!

athe amine texidnaus ofa GC-C receptor agonist polypeptide describedherefn. “Thus,

deserihed herein arepolypeptides comprising, consisting ofor consisting essentially
ofGironaaming lermings 16 carboxyterminus) ane or more-oft a pre seiquetice {SEQ
[ty NOs:.=spre sequences) and a pre sequence (SEQ ID NOs:-spre

sequences} Ibllowed by a GC-Creceptor agonist polypeptide deseribed herein, ¢.2.,

rpature homad guanylin or mature human uroguanylin, Usefal GCC receptor
polypeptides thal can madifiedby theaddition afpre, pro, and/or propro seguences

iuwlaude, but are-not limited to:

PUTCEICASAACTGC(SEQ ID NO: }

POTCEICATSACTOC. SEO ID NO: 3

POTCRICANAACTOC (SEQ LD NOx )
PGTCEICAQAACTOC(SEQ ID NO:3

POTORECARAACTGC (SEQ ID NO: )

POPTCRICARAACTOC(SEQ ID-NO: }

POTCRICADAACTGC(SEQ ID NO: )

POTCRICAGAACTGC (SEQ IDYNO: )

POTCEICAAAACTGC(SFO ID NO: )

OPCEICAMAACTGC (SEQID NO: 5

 

POTCRICAIAACTGC(SEQ ID NO: )

PORCRICALAACTGC(SEQIDNG: }

POTCEICAVAACTGC(SEQID NO: }

BEOPCanes BatA.ACPa (SE2Q ID NO: }

oo 69s
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POTCRCICAYAACTGC(SEQID NO: )

POTCRIGCAYAACTGC(SEQ IDNC)
POPREICGAYAACTGC(SEQ 0D NO: )
POTCRICAGYAACTOC(SEQ ID NO: )

POTCRICAYGAACTGC(SEQ ID NO; ).

POTCEICAYAGACTGC(SEQ ID NOV)

POTCRICAYAAGCTGC(SEQ ID NO: )

POTCEICAYAACOTGC(SEQID NO: )

POPCRICAYAACTOGC(SEQ IY NO: )

POTCARICAVYAACTOC(SEQ ID NO: )

PGTCEAICAYAACTGC(SEQ ID NO: }

POTCRIACAYAACTOC(SEQ ID NO: )

POTCEICAAYAACTGC(SEQID NO: )

POTCRICAYAAACTOC(SEO ID NO: )

POTCRICAYAACATGC (SEQ ID NO: }

POTCRICAYAACTAGC(SEQ IDNO: )
POTPCEICAVAACTGAC(SEQID NO: )

POTCARICAAYAACTEC (SEQ ID NO: )

POTCRAICAAYAACTGC(SEQ ID NO: j and

POTCEIACAAVAACTOC(SEQ ID NO: ).

 
 

 

fnsothe cases i rmiay be-desirable ta havea polypeptidethat includes a pre sequence

froma first guanylin oruroguanylin polypeptide and a pro sequence froma second

guanylin or oraguanylin polypeptide. Inother cases, the pre sequenceand thepro

sequence sre from the sameguanylin or aroguanylin polypeptide,

Useful polypeptides can include a naturally-oceurring guanylinor eroguanyln

polypeptide iniis mature form, as a prepro polypeptide {inchades, fram amino

terminus to carboxytetminns, pre sequence: pro sequence and mature polypeptide), as

a propolypeptide (includes, [rom amino terminus to carboay terminus, pro sequence

1).
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and mature polypeptide) or as a prepelypeptide (includes, from aming terminus to

carboxy terminus, pre sequence and mature polypeptide). PIG. 4 depicts these
variousvetantin or aroguanyiis polypeptides,

Ingome casas a polypeptide will be produced, e.g., teconibinantly, with apre
in sopuence and/or a prosequence, in certain’ cases ithe presequence ancvor pro

saquence igs removedprior to administration of thepolypeptide to a patient. Io other
cases the prepropolypeptide, propolypeptide or the prepalypeptideis administered to

ihe pationt. The pre sequence and/or-the pro sequence may stabilize the polypeptide

or an.active isomer thereo!, faoiliiate efficient foldingofthe polypeptidear protectthe

‘0 polypeptide trom degradationin the patient's body. ‘Thus, pre sequences, pro

sequences and/or preprosequencesthat do not significantly interiere with GOsC

receptor agonist activity can be benefivial, In some cuses the pre soygence and/orthe

prasequenceare removed by physiclogical processes after administration,

fr sore cases usefulpolypeptides will includeonlya portion (e.g, 26, 15, 12.11, 16,

i8 9, 8,6, 3, 4 or fewer) afthe amineacids ofa pre sequence (SEQ ID NOs:
wobaeavansoovensanaaedpro séquenee (SEQ ID NOs: =), prepro sequence (SEQ ID NOs: ).

Avs oan be séen. inFIG. 4, pro sequences include Cysresidues that may forma

disulfide bond. Porexample, many pro sequences includetwo Cys residges separated.
wy

by12 amino acids. These Cys residues may forma disulfide bond, These Cys

2) residues onn be replaced byhamocysteine, penicillamine, 3-meréaptoproling

Colodsie} et al. £996 lxtd Pept Protein Res 48:274); §, B- dimethyfoysteine (Sunt et

al. 1993 ind= Protein Reg $2:249)or diaminopropionic acid (Smithet al 1878
Med Chem21.117) to formalternativeInternal cross-links atthepositions ofthe

normal diselfide bends.

28

Metabolites spansin suniecasesanasparagine (Asn) within a polypeptide can be metabolized to have &

different structure and the GCreceptor agonist containing sach a madaboalite of Asn&

wT
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mayretam activity, Polypeptides where one or more Asn, ¢.2., ong or mere Ast

within an embodiment of SEQ 1D NOs] described herein are replaced by « metabolite

of Asncan be useful in the methods described herein and can be present ina

pharmacentical composition that optionally contains ane or more additional active

ingredierxfs.ost

Kor oxvanipls, one ormere Asn within a polypeptide and thepeptide band carboxy

tesminal dsereto having the structure:

i
de

HN 7
sh ott eat

10 gan replaced bya group havinga structure seleotéd front:?

ae Qa g
eon # 40) oOi ‘ % * Ns, HOW ee

wf j byw ge HO >. ws, moos i
Sy “ at , x i i " $ Re, we an rs

8 \ gy se Pye eePnfect eM i @

Thos, the Asn and the peptide band carboxy terminal there to canbe replaced by a

oyéicinide:

a

— OASp

Q
ia

wom
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wy soAsn:oo

 
The Asp can be L-Aspor D-Asp, The isoAsn-can be DMisoAsn or L-dsoAsn,

«

8 Considering the asparagine only, onc-or more Asn having the structute:

fey
8

g Q# i:oy y“ mu Nt A HO.O
re

Net wa, a og . i ; . m ce / ‘Mae * mas cal ae &

ON sy Hyext : . En
8 TH | Do

fay ib) (oh
16

provided that an Asn ai the carboxyterminus is not replaced by structure (9) of

strnctare fe). “When the Astis at the carboxy terminus ofthe pignide, stracture. (1)

cannot forms. Since structure (c} is formed throughstructure (a), siracture (2) cannot

he formed when the Asn is at the.carbosyterminus.

‘Che formation ofthe various metabolitesofAsp is depicted below.

tas
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‘The details ofone or more embodiments ofihe disclosure are set forth in the

accompanying description. All of the publicattons, patents and patent applications are

hereby incorporated byreference.

DRAWINGS

FIG. depicts deletion variants of human guanylin in which one, tvea, three or four

amine acids are deletad, The deleted amino acids are between Cys, and Cysu ag well

as amine terminaltoCys,

RIC. 2 domets insertion variants of hamanguanylinin which one, peo, three or four

aminacids are inserted. The inserted amino acids are between Cys, and Cysqas well

as BINNS ienynal te Coys, and carboxyterminal to Chyag.

LG J denicts various polypeptides which include the amino acid sequence: Kaa;

XuayNaa Cysy Naasaay Naaz Xaag Naay Naayy Kaayy Cysyx Kaary Xasye Nears

Xaayy (SECS CO NO: 1) wherein: Naa; is any ansinoacid or is missing: Naayis any

amine deld or ismissing: Maa; is dny aniino dcidor is migsing; Xaay is Oley Kaag is

Pheor Leu, Xaay is Cys 

nayany of the 20 naturally-oecurring aminoacids other than Cys or isunissing:
Magy is anyof the 26 naturally-eceurring amino acids: Xgaqyis-Pro or Gly: Naa 38

ary ofthe 20 naturally-ooeurting anvno acids! Maas is The, Val or Gly;Nagy is Gly

or Alay Agays is Cys; and Xadsy is any of the 20 naturally-occurring amiho acidsor is

missing.

PRG 4 ig-atable depictingthe sequences ofvarious guamylin and wroguanylin

polypemides, inchiding pre sequences, presequences, prepro sequences, mature

sequences and combiriations thereof.

an
%
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DETAILED DESCRIPTION

The peptides af the disclosurebind tot re guanylate cyclase (GC-C) receptor. a key

regulator of Guidand. electrolyte balancein the intestineand kidney. When

stimulated, this reueptor, which is located on. the apical membrane of the intestinal

spithelial surizee, causes an increase in intestinal epithelial eyclic GMP (COMP).

‘This increase in cGMPis believed to cause a decrease in water and sodium absorption
ani an Ineroase in chloride and potassium ion secretion, leading to changes-in

ieatinal hud andelectrolyte irangsport and increased intestinal motility. The

intestinal G3C4C! receptor possesses an extracellular ligand bindingregion, 3

transmembrane region, an intracellolar protein kinase-like region and a cyclase

celalvie domain. Proposed finctions for the OC-Creceptor are theflaid and.
electrolyte hameostasis, the regulation of epithelial cell proliferation and the induction

ofapoptosis (Shailhubhai 2002 Curr Opin DrugDis Devel 5261-268).

in nddifion to beingexpressed ingastrointestinal epithellal cells, GC-Cis.expreasad mi

extraintestinal tissues Imeluding kidney, lung, pancreas, pituitary‘, adrenal developing
fiver, heart and male andfemalereproductive tissues (reviewed in Vaandrager 2002

Mal Cell Biochem 230:73-83). This suggests that the OC-Creeeptor sgenists can be

used in the irealment ofdisorders gatsidethe Gltract, for example, congestive heart

failure and benignprostitic hyperplasia,

t

Ghrelin, 4 peptide hormone-secreted bythe stomach, is a keyregulator of appetite is

thimans. Ghrelin expression levels are regulated by fasting and by gastric emptying.

(Kimet al, 2003, Neuroreprt 142:1917-20; Gualillo etal.2003, PEBS Letts $52: 105-

9). ‘Thus, byincreasing gastrointestinal motility, GC-Creceptor aponistsay alse be

used ta regniateobesity.

In humans, the GC-Creceptor is activated hy guamylin (Gn) (LS. Patent $96,007),

srouanviin (Lien) (ULS, Patent 5,140,102).and lymphoguanylin (Forteef al, 1908

Endocrinology 141800-1806),
=
 

wy a
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Manygastrointestinal disorders, including IBS,are associated with abdeminal ar

visceral pain. Certainofthepeptides ofthe disclosure include theanalgesic or anti-

nociceptive fags such as the carboxy-terminal sequence AspPhe immediately

Shows a Yep, Tyror Phe (Lc. a chymotrypsin cleavagesite) of following Lys or
it o(a trypsin cleavage ite), Chymotrypsinin the intestinal tract will cleave such

ventemmediately carboxy terminal to the Trp, Pheor Pyr residue, releasingthe
dipeptide,AspPhe, This dipeptide has bean shown to have analgesic aclivityis

andraal models (Abdikkati etal. 200] Fuadant Clit Pharmacol 191 17-23; Nikfar et oxy e
ab Pony, 26-483-8: Edmundson et: al 1998 Clin Pharmacal Thes 63:580-92), In this

10 Manher such peptides can treat both pain and inflammation. Other analgesic peptides

oan be present atthe carboxy lerminns ofthe peptide(ollowWingacleavagesite)

isroliedings: endimmorphin-], endomorphin-2, nocistatin, dalargin, fupton, ziconatide,

ind substance P. As described in greater detail below, various analgesic peptides and

compounds can be covalently linked to or used in combination therapy withthe

48  iherapentic peptides deseribedherein.

ta the human bodyan inactive form ofchymotrypsin, chymotrypsinogenis. produced

i: the pancreas. When dis inactive enzyme reaches the small intestine it is converted.

to active chynwtrypsin bytheexcision oftwo di-peptides. Active chymotrypsin will

cleave pepiidasal the peptide band onthecarboxy-terminal side ofTrp,Tyr or Phe.

20 “The presence of'active chymotrypsininthe intestinal tract will leadto cleavage of.

cortain ofthepeptides ofthedisclosurehaving an appropriately positioned
chymotrypsin cleavagesite. Cerlain ofthe peptides of thedisclosure includea Trp,

‘Tyr or Phe immediately followed by a carboxy-terminal analgesic peptide, It is

expected that chymotrypsin cleavage will releasethe analgesic peptide trom peptide

35 ofthe disclosure having an appropriately positionedchymotrypsin cleavagesite as (he

poptide passes through the intestinal tract.

Trypsinagan, like chyrotrypsitt, is a Serine protease that is produced in dhe pancreas
and is ptésent in the digestive tract, Theactive form, trypsin, will cleave pephides

having a Lys or Arg, The presence ofactive trypsin in theintestinal tract will lead to

7” ag -~
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cleavageof cerlain ofthe peptides ofthe disclosure having an appropriately

positioned trypsin cleavage site, tds expected. that chymotrypsin cleavage will

release the analgesic peptidefrompeptide of the disclugare having an appropriately

positionedtrypsin cleavage site as the peptide passes through theintestinal tract,

& in some ouses, the peptides of the disclosure are prodaced as-4 prepro protein. “fhe

prepreprotein can include anysuitable propro sequence, including tnt not Limitedto,

for cxamplo, maaflisale Heawaalag evtvadents Islesvkkik digepqepry gkirniupip

gepyvpiles upntpecikp ickopnaqel Iqileciaed (SEQ TD NO: }, mgorsasel) pgvavellll

lgstgevyiq yagtivglesmkkisdleaqwapspriqagsllpavchhp alpqdiqpve asqeassitk tetis
2©(SEQID NO: 9, tia(SRO ID NO. ), mnawllsvic (ealavive avivgdadls iplesvkalk

Alrevgepd msbikitalr pkpvapelcs qsalpealrp leckpnacel iqrleaiagd (SEQ WY NO:

and megsghvaay Hiviqsag gvyikyhgefyyglesvkkin eleekqmsdp qyyksglipd veynpalpid
igpveasgea asifkalrti a (SEQ ID NO: ) or a bacterial leader sequence suck as:

mkkeilfiflavisispthqdakpvesskekitleskkeniakksnuksgpesimn. Where the peptide is 

#8 -produged byabacterial cell, og. #. coli, the forgoingleader sequence will be cleaved

and the matufepeptide will be efficiently seercted {rorthe bacterial cell. U.S. Patent
No. 3,305,490 describes vectors, expression systems and methods forthe efficient

production ofcertain mature peptides having disulfide bonds in bacterial cells and
methods for acdueving efficientsecretion of such mature peptides. The vectors,

20 EXPLESSTON. SY‘atoms and methodsdeseribed in U.S. Patent No, 5,395496 canbe used
to prodace the polypeptides of the present disclosure,

ni Peptides: 

“The disclosure tichides variant peptides that can inclade one, two, three, fur, or five
f

ar more fag, 6, 7, 8, 9, 10, 11, 12,73, 14, or 13) amino aeid substitutions compared

io anyofthe peptides deseribed above. The substitation(s) canbe conservative. ornNas

 nom-comservative, The satarally-occurriug amino acids eanbesabstitutedby D-

isomers of any anving-acid, non-natural amine acids,natural and. non-natural amine

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

Tee
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-sabstitute a naturally-ocourring aming acid for 4
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alterstion of an amino acid for 6 similar acting amino ack, oramino acid oflke

charge, polarity, or hydrophobicity, At some positions, even conservative amine acid

substitutions ear redaee theactivity ofthe‘peptide, A conservativesubstitution can

non-naturally-oocurring amine acid.

 

  

 

 

8 Among the saturally accurring amino acid substitutions generally considered

DORSErVATVE BEES

Arginine Arg Lys, His
Asparagine Ass Asp, Gla, Gin,

parisAcid Asp Asn, Glu, GinCysteine Cys Met, Thr, Ser
Ghavaming Olp Asa, Gha, Aap
Ghutame Acid Gla Asp, Asn, Gla
Clyoing Ghy Ala
Histidine His Days, Are
fsoleveine He Val, Lea, Met
Levene Lau Val, He, Met
LASIng! Lys Arg, His
Methionine Met—Tle, Leu, Val
Phenylalanine Phe Tyr, His, Trp
Proline Pro

Serine Ser “Thr, Cys, Ala
“Threonine ‘Thr Ser, Met, Val
Teryplopbyan “Tm Phe, Tyr

: Phe, His

In some circumpstariedes Ht can be desirable to treat patients witha variant peptidethat
hinds to and activates intestinal GC-C receptor, bat is less active or more active than

46 the hon-variant formefthe peptide. Redueed activity can arise from reducedaffinity

for the eseeptor ar a reduced abllity to activate the receptor once boundor reed red
siability afthe peptide. Inereased activity can arise from increased affinityfor the

receptor er an inereused ability to activate the receptoronce bound or increased

stability of the peptide,

~ FO.
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in some peptides one or both members ofone or bothpairs of Cys residues which

normally forma disulfide bond can be replaced by homocysteine, penicillamine, 3.
mercaptonroling (Kolodziej et al, 1996 fat /Pept Protein Rey 48274); BB

dimothyleysteine (Hunt etal. 1993 aryPepe Protein Res 42.249

Garnineprogianic acid (Smith et al LU78JAded Chem 2117) ta“Tos aliormative
internal cross-links ’at the positions of the normal disulfide bonds,

Productionofpeptides

Useful peptides can be produced ejtherin bacteria including, withoutlindtation,

cofl, or in other existing systemsfor peptideor protein production (e.¢., Saciluy

subilis, baculovirus expression systems using DrosaphilaSIeells, yeast or

Klamentous fangal expressionsystems, mammalian cell expression systems), or they

van be chemically synthesized,

ifthe peptide of variant peptide is to be produced in bacteria, 2a, # coli, the nucleic

adilmolecule encoding the peptide mayalso encode a leader sequence that perm is
the secretion ofthe mature peptidefromthe cell. Thos, the sequence encoding the

peptide can mchide thepre sequence and the pro sequence of, for example, a

naturafly-occurriag bacterial ST peptide. The secreted, mature peptide canbe purified
frorn the cultore medion.

‘The saqudnee encoditig a peptideofthedisclosure is can be inserted into 4 vector

apable of delivering and maintainingthe.nucleic acid molecule in a bacterial cell,

‘TheDNAmolecule may be inserted into an sutonomously replioatingveetor(suitable

veeturs Inclads, for sxanpls, pGEM3Zand peDNA3, and detivatives thereol). The

veetor sucielc acid maybeabagtorial or bacteriophage DNA such as bacteriophage

lambda or M.153 and derivatives thereof Constraction ofa veetor containing a nucleic
adid deseribedherein can he followed bytransformationof a bost cell such as ¢

bacterium. Suitable bacterial hosts incladebut are nat limtied ia, & voll, B aubiéilis,

Peemtomonas, Subnonedia, The genetic construct also includes, in addition ta the

~ 80.
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encoding mucteicackt molecule, elements that allow expression, such ag a promater

and vegalatory sequences. Theexpression vectors may containtranscriptional control

sequences that contral franseriptional initiation, such as promoter, enhancer, operator,

and repressor sequences, A variety of transcriptional cantral sequences are well
onun krawn to thage in the-art. Phe-expression vector can alsa inchide 3 trasalation

reguintory sequence (e.g, ag untranslated 5sequence, an untranelated 3" sequence, or

an internal ribosome entrysite), The vectar can be capable ofautonomousreplication

or ii can Integrate inthost DNAta ensorestabihty during peptide production,

‘theproteireading sequencethatincludes a peptide ofthe disclosure can also be
woke => fused to a nticleie acid encodinga polypeptideaffinitytag, e.g. ghitathione S-

transferase(CST), maltose Ebindingprofein, protein A, FLAGtag, hexa-histidine,

reyetagor the influenza HAtag, inorderio facilifate purification. The alfnitytagor

repdrter fusion joins fhe readingframe of the peptide ofinterestto the readinylrame

ofthe gene encoding theaffinity tay such that a translational Assion is generated.

ig Expression ofthefusion generesultsin translation of a single polypeptidethat

includes both the peptide ofinterest andthe affinity tag. In some instances where

allinity lags are ullized,DNA sequenceencodinga proteaserecagnition site will be

fused hetweenthe reading frames for the affinity tag andthe peptide ofintarest.

Genetic conetrnuets and anethods suitable for production of immature andmatare forms

20 ofthe peptides and variants of the disclosure inprotein expression systeris other than

bacteria, and well known te those skilled in the aril, canalso be usedto prodace

‘peptidesia 4 biclogical system,

Mature peptides and variantsthereofcan be synthesized bythe solid-phasemethad

using an automated peptide synthesizer, For example, the peptide can be synthesized

a on Cyetd-Ch: Bxl}-OCH>-4-(oxymeiliy]) -phenylacetamidomethyl resin. osing &

double coupling program. Protecting groups must be usedappropriatelyto treate the.

correct disulfide bond pattern. For example, the followingprotecting eroups can be

ased: t-butylusyvcarbonyl (alpha-amnino gronps); acetamidomiethyl (biol groups of Cys

~$t-
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sidues B and E}; 4-methytbeny] Ghiol groups of Cys residaes C and PF), benzyl Gy

varboxyl ofelotarnic acid and the hydrexyl group ofthreonine, if present), and

bromeabenzy! (phenolic group oftyrosine, ifpresent). Couplingis offeeted with

symmnetrical antyydride of t-butoxylcarbonylamine acids or hydroxybenzotriazoly

aa ester {for asparagine or glotamine residues), and the peptide is deprotected and

cleaved fromthe solid support in hydrogen flaoride,dimethy! sulfide, anisole, and p-

thiocresal asing 8/1/U/0.5 ratio (wivévAy) at OCfor 60 nu. Afterremaoval of

hydrogen fluoride and dimethyl sulfide by reduced pressure and anisole. and p-

thiocreso] by extraction with ethyl ether and ethyl acetate sequentially, crudepeptides

42 dre extracted with a miatere of 0.3Msodium phosphate buffer, pH §.0 and NN-

dimethylformamide using 1/1 ration wv. Disulfidebonds between Cys residaes can be

formed using dimetSylwloxide (Tamet al, (1991) J Am. Chem. Soo. 112:6687-62),
Theresulting peptideis the purMed byreverse-phase shromatoerapty , ULSOMC cases
iv amay he necessarytofixst dissolvethepeptide in 50% acetic acid in water before

$5 diguifide bond formation. Saturated iodine solution in glacial acetic anidts added G
mi fodine solutionper 100 mi solution). Afler incubation at roomtemperaturefor 2

days in closed glass container, the selution is dilutedfive-fold with deionized water

and Gxtracted with ethyl ether four timesfor removal af unreacted fodine. After

removal ofthe residual arnount ofethyl etherby rotary evaporation the solution of
2

crude productis lyophilized and purified by successive reverse-phaseFang7

chromatography,

Penifdes can also be synthesized by manyother methodsincluding» solid phage
synthesis ising traditional FMOCprotection (L.2., couplingwith DCC-HOBt and

depratéetion with pipeardineir DMF). Cysthiol groups can be irityl protected.

26 Treatnent wah TRA can be asedfor final deprotection of the peptide and release of

the peptide from the solid-stateresin. Inmanycasesair oxidation is aulfictent to

achieve proper disulfide bond formation.
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 2GReceptor BindingandActivityAssays

The abilityofpeptides, variant peptides and other compoundste bind to and acthvate-
SN

the intestinal OCC receptor can betested using the FS4 human. colon varcinoma cell

line (Atierivan fypeCulture Collection (Bethesda, Ma.),

Briefly, celle are grown to confluency in 24-well culture plates with a 1:1 mixtureof

Harm’s.P12 mediumand Dulbeseo’s modified Eagle's mediem (DMEM),

supplemented with 3%fetal calf'seramand are used at between passages 54and 60.

1) Monolayers of TR4 cells in 2¢-vell plates are washed twice with | malAvall DMEM,

then Ineubstedaf. 37°C for 10 nin with 0.45 ml DMEMcontaining { mM

isobutyimethylsanthine (IBMX), a cyclic nucleotide phosphodiesteraseinhibitor,

Test peptides (S0n1) are then added and inconbated for 3d minutes at 37°C. The media

is. aspirated and the reaction is terminated by the addition ofice cold 0.5 ml of ON

48 HCY, The samples are held onice for 20 minutes and then evaporated to dryness

using a healgun or vacuum cenirifugation. Thedried samples are resuspendedis

.5ml ofphosphate buffer provided in the Cayman Chemical Cyclic GMP BIA kit

(Cayman Chemical, Aan Arbor, MI). Cyelie GMP ismeasured by ELA according to

procedures outlined in the Cayman Chemical Cyclic GMPEIAKit.
20

Far the bindingassay, T¢4cell monolayers.in 24-well plates are washed twice with J

in] ofhinding buffer (DMEMcontaining 0.05%bovine serum sfbuminand24.mM

HEPES,p1'7.2), then incubated for 30 minat37°C in the presenceofmature

radioactivelylabeled FE. cod ST peptideand the test material at various

25 eencentrations. The vells are then washed 4 times with | mi of DMEMand

solubiized with 0.8 mi/well IN NaOH. Thelevel of radioactiviiy tn the solubilized

material ig then determined using standard methaats,

transit(QUT)assay" 
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In order to deturmine whether a test compound or apeptide, increases the rate of

gastrointestinal transit, the teat compound can be tested in the murine gastrointestinal

tranalt(orTassay(Moon et al Jyfeetion avd Jewmunity251127, 1979). In this assay,
charcoal, which can bereadily visualized inthe gastrointestinal tractis administered

8 to mee afler the administration ofa test compound. The distance traveled bythe.

charooal ig mexsured and expressed as a percentage of thetotal fength of the calon.

Mice.are fasted withfree socess to water for 12 to [6.hours before the treatment with

peptide or controlbuffer. The peptides areorally administered af ing/ke ~ Imerkgof

10 peptide in buffer (20mMTris pH 7.5) seven niimutes before being given arroral ase

of 8%Activated Carbon (Aldrich 242276-250G), Control mice are administered

tudfer only before being given a dose of Activated Carbon. After 15 minntes, the

pee are sacrificed andtheir intestines fromthe stomachte the cecum are dissected,

‘The total length ofthe intestine as well as the distance traveled fom thestomach to

48 the charcoal dont is measured for cach animal and theresults are expressed as the

poreent afthetotal length aftheintestine traveledby the charcual front. Results are

reported aa the average of10 mice + standard deviation. A conrparison of the

distance traveled bythe charcoal between the mivetreated with peptide versus the

mitetreated with vehicle aleveis performed using a Studont’s t-test aad a stalstically

20 signitizant differenceis considered far P<0.05, Positive controls for thisassey may

include commernially available wild-type ST: peptide (Sizmu-Aldrieh, StLoais,MQ)

and Zelnormé, a drag approved for IBS that is an agonist for the serotoninreceptor

SHTE,

28 Similar assays can beperformed in other rodents, for example, rate. In Addition, GIT

assays cui be performed and compared in wild-typeverans rodents lacking the

guanylate cyclase Creceptor (GC-C KQ), forexample, asing the GC-C KO mice
desetibed in Marmefal 1997 BiochemandBiophysical Research Conmmurncations

350-485,

3
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adel of intest  

‘Thepeptides of thedisclosuresan betested for their abilityto jncrease Intestinal

secretion using a sucklingmoase model of intestinal scoretion. Ih this model a test

compoundis administered to sucklingmicethat are between seven and mine days oid

5S  Afler the mice are saceiBced, the gastrointestinal tract from the stomach to the cecum

is dissected (“guts”), “Phe remains (“carcass”) as well as the guts are weighed and the:

ratio of guts to cargass weightis calculated. Ifthe ratio is abowe 0.09, one can

conclude that the test compound increases Intestinal seeretian. Contrels for this assay

may include wild-type ST poptide and Zelnornis.

40 

‘The PBOdnduced writhing model can be nsedtoassess pain control activity of the

peptides and GC-Creceptor agonists of the disclosare, This meulel is desatibed by

Sieginund ef al, (29S? Proc. Soc. Exp. Bio, Med, 93:729-731), Briefly, one boar afer

oral dosing withatest compound, ¢.g., a peptide, morphine or vehicle, 0.O2%

18 phonylhenzoquinone (PBQ) solution (122.5 mLikp)is injected byintraperitoneal route

into the rnouse. The meeeofstretches and writhings are recorded fromthe $* tothe
10° minate afer PBO injection, and can also be counted between the33"and qo"
sninuieandbetween the 60"and.gS" minuteto provide akinetic assessment. The

resnlis areexpressedas the nutsberof stretches and writhings(meanSEM) andthe

20 percentage ofvariation ofthe nociceptive threshold calculated from the mean valueof

 the vehicledreated aroup. ‘The statistical significance ofanydifferences betweenthe

tredied groups and the contre! group is determined by a Dinmett’s test easing the

residual variance after a one-way analysis of variance {P=-.0.05) using SigmaStat

Software,

Colaniohyperalgesiaanimalmodels

yporsensitivity to colorectal distension isa commonfeature in patients with IBS and

mayheresponsible for the majorsymptonrofpain. Both inflammatory aad nen-

#5.
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inflammatory aninial models ofvisceral hyperalgesia to distension havebeen

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

{. Trinitrobenzenesulpbonieacid(TNBS}-indacedrectalallodynia modelAtholAa

Male Wistar rats (220-250 g) are premedicaied with 0.5 makeofacepromazine

infected intraperitoneally (IP) and anesthetized by Intramusovlar administration of 100

make of kelanting. Pairs of nichrome wireelectrodes (60 om in length and 8) um in

diameter) are implanted in the striated muscle of the abdomen, 2 omlaterally from the
white line. The free ends ofelectrodes are exteriarized Gitthe back ofthe neck and

protected by aplastic tubeattached to the skin. Electromyographic (EMQG) reeordings

arestarted3 daysafter surgery. Electrical activity ofabdominal striated maasely is

rovarded withan elortroencephslograph machine Gini VIN, Alvar, Paris, Frange)

using ashort lime constant (0.03sec.) to removelow-frequency signals (<3 Hz).

‘Ten days post surgical implantation, truntrobenzenesulphonic acid (TNBS) is

administered to inducerectal inflammation. TNBS (86 mgskg"t in G3 mi 50 8%
othano!} is administered intrarectally through a siliconerubber catheter Introducedat

3“ fromthe tinus under laht diethy1-ether anesthesia, ag desoribed (Morteauet al.
eons, wo a2 b>.4 Dig TNs Sei 39/1239). Following TNBS administration, rats are placed.in

plastic tundiels where they are severely Nmited in mobility for several days before

colorectal distension (CRD), Experimental compound is adniuinistered anehour before

CRY which is performed by insertion into the reetum, al | ern of the ants, a4 or

long balloon madefroma latex condom (Cueet al, 1997 Newrogusaventeral, Motil.

9.271). The balldan ts. fixed on a rigid catheter taken from an cmbolectomyprobe

iFogarty). The catheter attached balloon is Axed at the hase of the tall. The balloon,
connected to a barastat is inflated progressively bystepof1S mung,from Gia 66

mintip, cach step of inflation lasting 3 min, Evaluation of rectal sensitivity, as

measured by EMG,is performedbefore (1-2 days) and 3. days followingreotal

instillation ofTNBS.
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‘The number of spikebersts that corresponds to abdominal contractions is determined

per 3 min periods, Statistical analysis ofthe number of abdominal contractions and
evaluationofthe doge-effeats relationshipsis performed by. one way analysic of

vatiance (ANOWA) followed bya post-hoe (Student or Dunnett tests} and regression

8 analysis for 850 fappropriate.

 

Male Wistar Rats (200-250 2) are surgically implanted with nichrame wire electrodes

as in the TNS model. Ten days post surgical implantation, partial resiralnt stress
wd pe) (PRS), is performedasdescribed by Williams ef al. for bwo hours (Williams etal

619te
&8 Gastroenterology 64/611}. Briefly, imder light anatsthesia withethyl-other, the

foreshoulders, upper forelimbs and thoracic trunk are wrapped in.a confiningharness

‘ofpaper tapeto restrict, but notprevent bady movements, Control shani-stress

animals are sniaosthetized but not wrapped. Thirty minutes before tiie end ofthe PRS

#6 geasion, he animals are administered test-compound or veliicle. “Fhirty muttes to

one hourafterPRS completion, the CRD disiension procedareisperformedas

described abovefor theTNBS model with barostat at pressures of 15, 30,45 and

40ma He. Statistical analysis on the numberofbursts is determined and analyzed ay

yo the TNESmodel above.

osia madel20 IL,Wateravoidancestress-induced hyperale  

The effect of peptides/GC-Caganists.of the disclosure on basal visceral

nocieeption in a model of wateravoidance stress-induced visceral hyperalgesiait
adult male Wistar pais can be tested, The stress iInvelves confining rats ioaplatiorm

surrounded by water for 4 period of | hourand then measuring theirviscerometor

25 respeasefa colonic distension asing electromyography CEMG).

At least 7 days pior te stress measaremients, animals are deeply anesthetized with
pentobarbital sodium (4Smoke) and equippedwithelectrodes implanted into the
oxtemal ob{igae musculature, just superior to the inguinal igament. Blectrodeleads

are then tunneled. subeutaneously and externalizedlaterallyfor Feture access

30 Followingsurgery, rats are hoasad iu pairs and allowed to recover for-at least 7 days.
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initiated, “Theeeeconsists afgraded intensities ofphasic CRD C10, 20,

On the day of the experiment, animals ure lightly anesthetized with halothane, and a

lubricated Jatex balloon (Gcm) ja inserted miracanally inte the descendingcolon.
Animals are allowedto recover for30 avinutes, and coloreetal distension(CRD)is  
40, 4) mmbig: 20 s duration; 4 min inter-stimalns interval), Visceromotor caspouse

?(VMRy te CRD is quantified by measuring EMGactivity. To determinetheeffects of

peptides‘GLC agonists of the disclosure on basal visceral nociception, & baseline

 CRDis recorded, Animals are allowed | hour recoveryandthen the peptide’

agdnist of the disclosure or vehicle is orally administered, At 1 hour following

administraiion ofpeptide’GC-C agonist ofthedisclosure or vehicle CRD fs repeated.

‘fo determine the effectofpeptides/GC-Cagonists of the divclosure in a made! of

water avoidancestress-induced visceral hyperalgesia, s baseline CRD is recorded and

thon the antinald were subjectedto | hour ofwater avoidancestress. For water

avoldatice stress, the test apparatus consists of aPlexiglas tinkwith a block alfised'to

the center ofthe floor. The tankis Hlled with fresh roomtemperature water 25°C)to

within 1 om of the top of theblock. The animals are placed on the blockfor a period

af t how. The shant water avoidance stress consists in placing the rata on the same

wlatfonn in’a waterless container. A second CRD is performed at 24 hours post water

avoidancestress, Followingthe second CRD, animals are allowed 1 hour recovery

and then the peptide’GC-C agonist ofthe disclosure orvehicle isurally administered.

At bour following adminisivation of peptide/GC-Cagonist ofthe disclosure or
yohick CRDis repeated, Mean +/- SEMis be determined and comparedin. the

aresence and absence afwater-avoldance stress conditions.
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cand bindingassays 
 Yo determine the affinity of peptides/GQC-C agonists ofthe disclosure fbr GC-

© yeceplors found inrat intestinalmucdsa, a competition binding assayis performed

asthg rat brestinal epithelial cells. Epithelial cells from the small intestine ofrats are

& obtained as deseribed by Kegsler etal. (Bfol, Chem, 245: S281-S288 C970),

Briefly, animals.are sacrificed and their abdominal cavities exposed, The small

 
intestine ig ringed with 300 ml ice cold saline or PBS. 10 emaf the small intestine

measared at 10 om front the pylorus is removed and cut inte | inch gegiients.

intesting] mucosa is extruded from the mftestine by gentle pressare between a piece of

a) parafilm and a P-1000pipettetip, Intestinal epithelial cells are placed in 2 mi PBS

and pipetted up-and down with a 5ml pipetic to make a suspensionofcells, Brotein

concentration in the Suspension is measured using the Bradford method Gaal

Boekem, 72: 248-254 (1976).

18 4. éompetition binding assayis performed based on the method ofGisnnellaet

al. Cam. A Plawiol, 245: GaO2-5498) between i Y labeled control peptide (e.g.

wild-type guanylin, aroguanylinor ST peptide) and a peptide/GC-Cagonist afthe

coedisclosure, The assay mixture containg: O.S.ml ofDME with 20 mM HEPES-KOH

pH 7.6, 0.9 mg ofthe cell suspensionlisted above, 21.4 fmal. pet labeledcontrol
#0 peptide (42.8 pM), and differentconcentrations ofcompetitor peptide’C0-Caponist

ofthe disclosure(0.01 to 1000 aM). The mixtureis incubaied ai roomtemperature

for Thour, and the reaction stopped by applying the mixture te GF/B glase-fiber

Miters Whatman}, Thefillers. are washed with 5 mi ice-cold PBS and radioactivityty

measured. Kd is determined. 20B/Bo. is the percentageofthe ratio wfradioactivity

25 trapped in each sample(B) comparedto the radioactivityretainedin a control seanple
with po cold competitor (Bo).

Similar competition binding assays are performed tn intestinal epithelial cells

from wild-typeand geanylate cyclase C knockout (GC-C’KO; Mann et.al, 1997

30 Biochemand Biophysical Research Communications2397463} mice. Mouse

intestinal epithelial cells are prepared identical. te that above as for rat intestinal
~ 8a.
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epithelial cells except the cells are homogenized with an Omni homeouenizer for 20

seventy Gu the maxnpumsetting te make a saspension ofcells. A cornpelitian

bindingassayis performed identical to that described above between "labeled 

peplidefCiO-0agonist of the disclasureand unlabeled peptide’GC-Cagonist ofthe

 
 

8  diselosure (2ornpetiter).

Phannacekineticpropertydeterminationafpeptides/GC-Csaanistsoffhe disclosure

Serumsaniples are extracted from the whole blood of exposed {mice dosed orally or

intravenouslywithpeptide(s) of the disclosure) and control mide, then Injected

19 _(1Om1) onto an In-linesolid phase-extraction (SPE) colemm(Waters aaa
HUB28pmcolenm, 2.0 x [Smdirect connect) without father processing. The

sammpleon the SPE column is washed with a 3% methanol, 98%dH2O solutiin (2.1

mivmin, 1.6 minute}, then loaded onto an analytical cohima using a valve switch that

places the SPE columnin an inverted flowpath onto the analytical column (Waters

%  Mierra MS CS Spm 18 cohamm,2.1 x 20mm). The sampleis eluted from, the analytical

column witha reverse phase gradient{Mobile Phase A: 10 mM ammoniumhydroside
in dioO, MabilePhase B: 10M ammoniam hydroxide in SO%acotaniteile and 20%

methanol 20%B for the first’3 minutes then ramping to 95%B aver 4s.and
holdmgfor 2 min., all at a flowrate of 0.4 mL/min). At 9) winutes, thegradient

20. teturné to the initial conditions of 20%B for I min, Peptide ts eluted from: the

analytical coluimm al is detected bytriple-quadrapole mass spectrometry (MRM, 764

(42 chargeatate}> 182 CH charge state) Da; cone voltage * 30V; collision = 20 eV;

parent resolution = 2-Daaf hase peak; daughter resolution = 2 Daat base peak).
instrament response is converted into concentrationunilsby comparison witha

28 standard carve using knows amounts of chemically synthesized peptide(s} prepared

and injestei! in mouse plasma using the same procedure,

 
= Similarly, pharmacokinetic properties are determinedin rats using LEMS

methodology. Rat plasma samples containingthe peptide. are extracted using 4

6"a Waters Qasis MAX96 well salid phaseextraction (SPE) plate, A200 aL vohime of

~ OU
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rit plasma is mixed with 200 wl of "Cy, }°N “labeled peptide in the well of4

prepared SPE plate, The samples are drawn through the stationary phase with 13 mm

Ng vacuans, Allsamples ave rhised with 200.1 of2% ammoniumhydroxide. in
water followed by 200 pL of20% methanol in water, The saniples are eluted with

8  eonsecutive HK) al verhirnes of 3/20272formic acid/water/methanol and 100 ul.

3/1580formic acid/water‘methanoal. The samplesare dried ander nitrogen and

resuspendedin }00 WLof 20% methanol in water, Sanyples are analyzed by 4 Waters

Quattro Micro massspectrometer coupled to a Waters [525 binary pump with a

Wators 2777 autosampler. A40 al volume of each sample ig injected onte 4 Themno

40 Hypersif GOLD C18 column (2.1x50 mm, 3 um). Peptide is elated by 6 gradient over

3 minutes withacetonitrile and water containing 0.08% tiflueraucelic avid. The

Oattro Micrs mass speéotronieter is ron in multipic reaction monitaring {MRM} mode

aasingthe mass transitions of, for example 764° 182 ar 682°136. Using this

methodology, peptide is dased orallyand by £Vto ratvat 10 mg/kg. Pharmacokinetic

45 properties includingarea uriderthe curve and bivavailabilty are determined.

. ¥

teoivilcstabiliiy 

The stabilityofpeptides/GC-C agonistsof the disclosure in thepresence afseveral

2) mammalian digestive enzymes is determined. Peptide/GC-Cagonists of the

diselasure are exposed ta a variety ofin vitre condlitionsincluding digestive enzymes
N

and fow ph environments desiened to simulate gastric fluid. Poptide?GC-Cagonists

ofthe disclosure are inevbated with chymotrypsin, trypsin, pepsin, aminopeptidase,
4

carboxypeptidase A, and simulated gastric Auid (sgfjat ph 1.0. Samplesarecollected

28 at 0, 3, and 24 hfor all conditions except pepsindigestionand the SGP, Forthe fatter

ieo conditions, samples are obtained at 0, 1, and 3h, Negative control samples are

oropared for initial and final timepoinis, A separate, positive. activity control ig run in

parallel foreach condition. AN samples ane analyzed by LC/MS,

3¢ 
Peptide’GC-Cagonists ofthedisclasure.can be administered to mammals (e.g.

humans) to determine the effectonbowel habits (including Bristol Stoo] Feams Seale

Of
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acore, stool frequency(nuntber of stools per week), case ofpassageand stool weight,

Pepaide/GC-C agonist is administered in a single dose or multiple doses (for esampie,

once daily avera consecutive 7? dayperiad) and alterations in bowel habit are

evalaated (ar each collected bowel movement}, for example, prior to dase, during

dosage ¢for multiple desing), and postdose.44

"She Bastol Stool Porm Sealeis:

1: Separate hard Jumps, hke nuts

2: Sausage-shaped but hanpy

se 3: Like'a sausage or.-snake but with cracks on its surface

4: Like asausage or snake, smooth and soft

5; Soi blobs with clear-cut edges

6 Fluffypieces with ragged edges, a mushystool
5 ’

7; Watery, no-solidpieces

16 The soale-used to determine ease ofpassage is:

1. Mangal disimpaction.

2. Emana needed

3.Stvaining needed

4. Normal

20 §, Urgent without pam

§. Urgent withpain
7, incontinent,

y*
Batmodelofpostoperativeileus,

28 Female CD rats. are used to test the effect ofpeptides/GC-Cagonists ofthe

discloguie on defayedtransit thdaced by abdominal Surgery and manual manipulation

ofthe small intestine. Groups ofatleast nine rats undergo abdominal surgery wmler

isoflurane aesthesia, Sargéryconsists of laparotomyand 5 minutes of gentlemanual
infestinal massage. Following recoveryfrom: anesthesia, rats are dosed orally with

80. either peptide’CH7-Cagonist (or example, 10 ug/kg) ofthe disclosure or vehicle

(6mMTrish ty a volume of 300u1 1 hoor after dosing, intestinal transitrate is

93.
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measured. Animals are again dosed with 300uT ofthe testarticle followed

iranediately by 500Qu/ ofa charcoal meal (10%charcoal, 10% gam arabic in water).

‘fo caloulate the distance of the smallintestine traveled by the charcoal front, after 20.
minutes, the fotal length ofthe intestine as well ag the distsuce traveled fram: the

mach to the charcoal front are measured for each animal.

inligated loops rodent models  wet

> agonists ofthe disclosure on cGMPlevels andThe effect ofpeptides/GCsC

secretion are studied hy injecting peptides4ic-C agonists of the diselasure directly
into an isolated loop in either wild-type ar GC-C KO mice, This is done by surgically

Hgating a. loop in the small intestine of the mouse, The methodologyfor ligatedloop

formation is similar te that described In Londonet al. 1997 Any]Physial p.03-108.

The loop is roughlycentered andis a length of 1-3 an. The laaps arednjected with

100glofeither SEQ [D NO:3(Spa) or vehicle (20 mMTris, pH 7.5 or Krebs Ringer,
1O0mM Giluease, HEPES buffer (KRG)}}, Following a recovery time of 90 minutes

the loaps.are excised, Weightsoefor each loop before and afler removal of
the fluid containedtherein. The lengthof each loopis also recorded, A weight to

jerigth patio W/L)for cach loop is calculated to determinetheeffects ofthe:

peptideGO-C agonist of the disclasure.on secretion,

To determine the effect ofthe peptide/GC-C agonist ofthe disclosvre on

cGMP activity, fluid tromthe loopis collected in ice-cold trichlorscetic acid (TCA)

and stored at ~RO°C for use in an assay to measure COMP levels inthe: thud,

iniestigal Neild samples are TCA extracted, and cyclic GMPismeasured by EIA

according ie procedures ouilined tn the Caynian Chemical Cyclle GMP EIA kit

(Cayman Chemical, Ann Arbor, MD to determine cyclie GMPlevels in the intestinal

fiuid of thenouse ithe presenceofeither peptide/GC-C agonist ofthedisclosure or

vehicle.

‘The affects ofpeptides/GC-Cagonists ofthe disclosure on COMPlovels and.

séeretionis Hgeted loops in female CD rats cantalsobedetermined using protocels

similarto. those deseribed above. In the case ofthe rat, however four loops of

infesting arg surgicallyligated, ‘The first three loops are distritatedequally in the
~93 a
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stuall intestine and the fourth loopis located in colon, Loops are 1 tod centimeters,

and are injecied with 200u1. of either peptide/agomist of the disclosure (Sup) or

vehicle (Krebs Ringer, 10mMglucose,HEPRSbuffer (RGN).“

ionPsurosisandNatrnars aeThe effect of pepides/’GC-agonistsofthe disclosure on dtaresis and natriuresis
  

can be determinedusing methodologysimilar to that deseribed in WO08/901931
pe

(examples 6 (p. 42) and 8 (p.45)).. Briefly, the peptide/agonistofthe disclosure C£80-
 

pmol) is infused for 60 mininte a group of§ anesthetized rats. Given an estimatedrat

slasma volume of 10 mL, the infusion rate is approximately 3 pmol/mLmin, Blood

sroasare, arine production, and sodiumexcretion are monitored for approximately 40

minutes prior in the infusion,a the infusion, and for approximately 40 mmutes
afier the infusion to mousurethe effect of the peptideyGC-Cagonist on diaresis and

natriuresis, For comparisos, a.control group offive rats is tisfused withregularsaline,

Urine and sodiumexeretion can be assessed, Dose tesponse canalso be determined,

BaptideGCCagonist afthedisclosureis infusedintravenouslyinte rats ewer 6D

minutes, Unie is collected at 30 minute intervals up to 180 mimiies after termimation

WpeptideGiC-”agonist fusion, and urine volhane, sodium excretion, and palassiam

excrotion are determined foreach collection interval, Blood pressure is monitored
ex

continuously, For each dose a dose-response relationship for urine volume, sodiam

aryl polassiuny excretioncai be determined, Masma concentration of the peptide’GC-

agonist is also determined before and alter iv infusion,

REettt RS

emale Sprague-Dawleyrats (> 170g, 2-8 per grep) are given 3.0moffesotonic

saline perorally, andthen anesthetized with isoflurane /oxygen. Ones an appropriate
level af anesthesia has been ‘achieved, a sterile polyurethane catheter (-146 om, 0.6oun

1, 0.QmmOD)is inserted! {.5-2.0 emintothe urethra andsecured using 1.2 drops

ofveterinary bond adhesive eppliedto urethra/catheter junction. Rats are then dosed

with eliter vehicle or test article via theintravenousor intraperitoneal route, Rats are

then placed in appropriately sizedrat restraint tubes, with thecatheter protruding oat
«94.
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ofthe restraint tubeinto a. 10 mLgraduated eylinder. Rats are allowedto regain

consviousness, and the volume ofurine excreted overa 1-8 hour duration is recorded

periodically for each rat.

on 1 OC-Creceptor agonists 
For treatment of gastrotntestinal disorders, the peptides and agonists of the distlosurs

are preferably administeredorally, ¢.g., asa tablet or cachet containing @

predetermined amount ofthe active-e ingredient, pellet, gel, pasie, syrep, bolas,
dlectaary, shury, sachet; capsule; powder; lyophilized powder, granules; as a solution

4) oF Asaspension bi dn aquedas Hquid or a non-aqueous liqhid: ag an oil-in-water liquid

emulsion or a water-in-ail liquid emulsion, via adipasomal forniulation (see, o.g., EP

P3629) or Py some other form. Oraily administered compositions cad include

binders, lubricants, inert diluents, lubricating, surface active or dispersing agents,

Navoring agents, and humectants. Orally administered formulations such as tablets
oot tayoptionally be coated or scored and may be formulated so as to provide sustained,

delayed. or controlled release ofthe active ingredient thercin. The peptides and

agonists canbe co-administered with other agents used to treat gastrointestinal

disorders including but act Umited ta the agents deseribed herein. The peptides and

agonists can alsoheadministered byrectal suppository, For thetreatment of disorders

26 outside the gastrointustinal tract suchas congestive heartfaihueand bunign prostatic

hypertrophy peptides and agunists are preferably administered parenterallyoForally.

‘Thepeptides deseribodherein can be adininisteredalone orin combination with other

agents. For example, theepeptices can be administered together with ananalgesic
28 peptide or compound. Theanalgesic peptide or compound canbe covalentlyattached

to a peptide described herein or it can bea separate agent that is administered together

with or sequentially with a peptide described herein in. a combination therapy.

Combination therapycari be achieved by administering two or more agents, €.g., 8

peptide describedherein andan analgesic peptide ar compound, each ofwhichis

30 formulaied and administered separately, orby administering fy0-ar more agents in 8x

ty

1144

 



1145

WO 2007/101158 : PCT/US2007/062815

single formalation. Other:combinations are also encompassed by combination

therapy. For example, tec agents can befornvulated together and adminisiered in

conjunction with 4 separate formulation containinga third agent. While the foor

more agents in the combination therapy can be administered simaltaneansly, they
any need not be, For example, administration ofafirst agent (or combination of agents)

gan recede administration ofa second agent. (ar combination of agents} ty minutes,

hours; days, ar weeks. Thus, the two or more-agents can be administered within

minutes of each other or within 1,2, 3,6, 9, 12,15, 18, or 24 hours of each otheror
A - . sy -

veithin L, 2, 3,4, 5.6. 7,8, 9, 10, 12, 14 days of wach ather or within 2. 3, 4, 5,6, 7, 8,

40 8 or 10 weeks of each other! In some cases even longer intervals are possible, Winle

tn many gases ds desirable that the twoar moreagents usedin a combination

therapy bepresent in withinthe patient's bodyal the same time, this need not beso,

Combination therapy can also inclade two or more administrations ofone or mare af

ihe agents daedin the combination, For example, ifagentX andagent Y are agedin a

ot oe combination, one could administer-them sequentially in-any combination ane or mere

times, eg.dy the order K-¥X, X=X-Y, ¥K-¥) Y-Y-X, K-X-Y-¥, ete.

Combination iherapy cai also inelude:the administration of two ormore agents via
+

‘different routes or locations. For example, (a) one agent is administered orally and

another agents is administered intravenously or (b).one agent is administered orallya

te3 and another is administered locally, In each case, the agents can either simultaneously

or sequentially. Approxmated dosages for some of thecombination therapy agents

described herein are found in the “BNF Recommended Dose” columnoftables on

pages: 11-87 nf WOOL76632 (the datain the tablesbeing atitibated to the March 2000Ye

British National Formalacy) and can also be found in other standard formualaries and
5

aa other drug prescribing directories, For some drags, the customary presecribed dose

for an indication Will vary somewhat fromcountry to country.

‘Theagents, alone or in combination, can be combined with any pharmaceutically

acceptable carrieror medium, Thus, they can be combined withmaterials that donet

produce an sdverse, allergic or otherwise unwanted reaction when administered toa

+95-
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patient, The garriers ormediums used can include solvents, dispersanis, coatings,

abearption promoting agents, comroied release agents, and one or more inert

exnipients (which include starches, polyols, granulating agents, microerystsiline

oélinlasefe.g, celphere, Celphore beads), diluents, lubricants, binders, disintegrating
on aperta, and |ne Tike), ete, if desired, tablet dosages ofthe disclosed garnpositions may

be coated bystindard aqueous or nonaqueoustechniques.

Compositions of the present disclosare mayalso optionally inchide other therapoubtic

ingredients, anti-oaking agents, preservatives, sweetening agents, colorants, flavors,

1) desiveants. pluaticizers, dyes, glidants, anti<adheronts, anti-static agents, stefactants

iwetling agents}, anti-oxidants, Sln-coating agents, and the Hike, Anysuch optional

ingredient must. be compatible with the conpound ofthe disclosure to insarethe

atability ofthe formulation.

The composition maycontain otheradditives as needed,including for exanple¢ lactose,

15 glucosit, fructose, galactose, trehalose, sacrose, maltose, raflinase, malltitot,

melezitose, stachyase, Jactitol, palatinite, starch, sylitol, mannitol, myoinssitel, and

the Hke, and hydrates thereof, and aminoacids, for example alanine, glycine and
x

betaine, anal peptides and proteins, for exariple albumen.

2)  Exaniples ofexcipients for ase as the pharmaceutically acceptable carriers andthe

pharmaceutically acceptable inert cantiers andtheaforementioned additional

ingredients include, bal are not limited to binders, fillers, disintegranta, habdicants,

anti-microbial agents, and coating agents. such as:

RSart BINDERS: vorn starch, potato starch, other starches, gelatin, vateral and synthetic

gunié suchas acacia, xanthan, sodiumalginate, ulginicacid, other alginates, powdered

iragacanitly, guar gam, cellulose and its derivatives (e.g. ethyl cellulose, cellulosicwe

 acetate, carboxymethyl cellulose calcium, sodiinn carboxymethyl cellulose),
polyvinyl pyrrolidone(e.e., povidone, crospovidone, copovidone, atc), methyl

30 eothdose, Methovel, pre-Laelatinized starch(eg, STARCH [5008and STARCH 1500
LM&, sald by Colorcon, Lid}, hydroxypropyl methyl cellulose, mierperystalline

~ QF -
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eellulose (ag, AVICELT™, sach as,AVICEL-PH-LOTT, -703°™ and ~103?, sold by

EMCCorporation, Marcus Hook, PA, USA), or mixtures thereof,

FELLERS: calcin.

phosphate, iribasie calctuun phosphate, calciam sulfate (¢

tic, valofum varbonate(e.g. Brannles or powder), dibasic

Ly Branolys or powder),

ailerocrystallinecellulose, powdered cellulose, destrates, kaghin, mannital, alice

starch, pre-gelatinized starch, dextrose, fructose, honey, lactase

anhydrate, lactose monohydrate, lactose and aspartame, lactose and cellulose, Inctose

and microcrystalline cellulose, §maltodestrin, maltose, mannitol, microerystallin

cellulose &guar gum, molasses, sucrasc,or mixtures thereof,

acid, calehum carhonalée, microcrystalline

cellulose, orosoarmellose sodhins, crospovidone, polacrilin potassium, sodium starch

glycolate, potatos or tapioca starch, other starches, pro-gelatinixed starch, clays, other

algins, other celluloses, gumms (like gellan), Jow-substifuted hydroxypropyl cellulase,

cor mixtures thereat,

LUBRICANTS:

glycerin, sorbitel, manniiol, polyethylene glycol, other glycols,

calcium stearate, magnesium stearate, mineral off, Heht mineral oi,

stearic acid, sodium

lauryl sulfate, sddiana stearyl fumarate, vegetable based faity acids lubricant, tale,

hydrogenated vegetableoff (eg., peanutoil, cottonseed off, sunflower of, sesameoi,

olive.ail, comoil and soybean oil), zine stearate, ethyl oleate, ethyl iaurate, agar,
syloid silica gel (ARROSIL 260, W.R. Grace Co., Baltimore,MD USA), a coagulated

aeroaal afsynthetic silica (Degussa Co., Plano, TX USA), a pyrogenic silicon dioxide

{(CAB-O-SIL, Cabot Ca,,Baston, MA USA), of mixtures thereof,

ANTLCAKING AGENTS: calciumsilicate, magnesium silicate, silicon dioxide,

colloids! sicon dioxide, tale, or mixtures thereof,

ANTIMICROBIAL.AGENTS: benzalkoniumchloride, benzethoniian chioride,

verzeaacid, benzyl alechol, butyl paraben, cetylpyridiniumebloride, cresol,
~ Be.
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chloromitancl, dehydraacetic acid, ethylparaben, methylparaben, phens!, phenylethy!

aleahal, phenosvethanal, phenylmereuric acetate, phenylmereuric nitrate, potassium

sorbate, propyiparahen, sodium benzoate, sodium dehydroacetate, sodium propionate,

sorbic acid, thimersol, thyme, or mixtures thereef, and

COATING AGENTS: sodium carbaxymethy! cellulose, cellnloveacetatephthalate,

sthylcolhdose, gelatin, pharmacéutical glaze,hydroxypropyl cellulose, hydrosypropyl

methylcellulose {h yoromeonsh hydroxypropyl methyl cellulose phthalate,
*elhyleedlulose, polyethylene glycol, polyvinyl acetate phthalate,shellas, sucrose,

49 fitanhum dioxide, carnauba wax. microcrystalline wax, gellan gum, maltodextrin,

methacrylates, microcrystalline cellulase and carrageenan or mixtures thercof,

‘The formulation can alsa inchide other excipients and categeries thereof including but

ant limted te L-histidine, Pluronic®, Poloxamers (such as Lutrok® and Paloxamer

18 188), aseorbic gotd, glutathione, permeability enhancers (e.g. lpids, sodiumcholate,

avylcarnitine, salicylates, mixed bile-salis, fatty acid micelles, chelators, fattyacid,

surfactants, mediam chain glycerdes),proteaseinhibitors(e.g, soybean trypsin

inhibitor, erganic acids}, pHlowering agents aud absorption enhancers effectiveto

promote bioavailability (including but.not limited to those described in LSGOR6918
 2 ad LSS80 120143, creams andlotions (like maltodextrinand carrageenaus); materials

for chowablelableis (ike dextrose,fructose, lactose monohydrate, lactose and

aspartame, lactose and cellalose, maltodextrin,maltose,mannital, microcrystalline

celluloseand guar guin, sorbital cryetalling); parenterals (ike pennitol and

povidone); plasticizers Gike dibutyl sebacate,plasticizers for coatings,

28 _polyvinylacetata phthalate); powderlubricants (like glyceryl behenaie); sof gelatin

capaules Gike sorbitol special solution); spheres for coating(like sugar spheres}:

spheronization agents (likeglyceryl behenate and.-microcrystallinecellulose);

suspendinggelling agents (like carrageenan, gellas gum, mannitol, microcrystalline

cellulase, povidone,sodiumstarch ghycolate, xanthan gum); sweeteners (vke

30 aspartame, aspartanie and lactose, dextrose, fructose, honey, maltodextrin, maliase,
marital, molasses, sorbitol crystalline, sorbitol special soliitin, sucrose); wet

~ 99 -
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granulation agents (ike calenan carbonate, lactose anhydrous, lactose monohydrate,

maltodextrin, mannitol, micracrystalline cellulose, povidone, starch), caramel,

arboxymotitylcellulose sodium, cherry cream Havor and cherry Navor, civic acid

atihydrons, cipleacid, confectioner’s sugar, D&C Red No. 33, D&C Yellow #10
Alaminion Lake, disodiom edatate, ethyl alcahol 15%, FD&C Yellow Na. 6

giurninum lake, FD&C Blue€f Aluminum Lake, FO&CBlue No. 1, FD&C blueno,

2 aluminamlake, FD&CGreen: No.3, FD&CRed No, 40, FD&C Yellow No. 6

Aluminum Lake, FD&C. Yellow No. 6, FD&C Yellaw No.10, glycerol

A

palaritostearate, glycery] monostearate, indigo carmine, lecithin, manitol, methyl and

opy! parabens, mono ammonium glyeyrthizinate, natural and artificial ardnee 

flaver, pharmaceutical glaze, poloxamer 188, Polydextrase, polysarbate 20,g

palysorbate 80, polyvrlang, pregelatinized cornstarch, pregelatinized starch, red iran

oxide, saccharin sodium, sodium carboxymethyl ether, sudium chloride, sodiam

irate, sadumphosphate, strawberry flavor, synthetic black iron oxide, synthetic red

18 iron oxide, dtantam dioxide, and white wax.

Solid oral dosage forms may optionally-be treated with coating 8systoms (Og.
haOpadiy® fx films coatingsystem, for example Opadry®blue(OY-LS-2002 1},

Opadry@white (YS-2-7063}, Opadry®white (YS-1-7040}, andblackink (8-1-8)106),
th.

The agents either in their freeform or'as a salt can be combined with a polymersuch

ag polvlactic-glysolaic. acid (PLGA), paly-(1)lactic-glyeclic-tartario sciil (POM.GTS
GVO 01/1 2233), polyglycolic acid (U.S, 3,773,919), polylactic acid (US. 4,767 628),
poly(e-caprolactone) and poly(alkylene oxide) (U.S. 200300684 84) to create a

28  auistained rélegse formulation. Sach fonnulations can be dsedto implants thatrelease

a peptideor another agentcvera period of a few days, afew weeks or several months

depending on the polymer, the particle size of the polymer, and the size of the implant

(see, e.g, U8.6£620,423). Other sustained release formulations and polymersfor use

in ate doseribed inEP 0467 389 A2, WO 93/24 180, US. 5,612,052, WO 97/0085,

30 WO 034)75387, WO. 01/G1964A2, US. 5,922,356, WO 94/155587, WO

O2OTRATAZ WO98/25642, U.S. 5,968,895, U.S, 6,180,608, US, 2QUR0 171296,

~ 1) -
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chosen from the group-of, acetate, benzaute, citrate, fumarate, emborale,
3

chlorophenoxyacetaie, glyeolate, palmoate, aspartate, metbanosulphonate, maleate,

parachlorapbenosyisobutyrate, formate, lactate, succinate, sulphate, tartrate,

oyclohexanecarboxylate, hexanoate, octanoate, decanoate, hexadecanoate,

actodecauaate, benzenesulphonate, timethoxybenzoate, paratohuenesulphonate,

adamantuncoarboxylate, glycoxylate, glutamate, pyrrolidonecarboxylate,

napbthalenesuiphonate, L-glucosephosphate, nitrate, sulphite, dithionate and

obosphate), and phesdbrmin;

protein tyrosine phosphatase-1 B (PTP-1B) inhibitors, such as A-401 674, RR 61539,

OC-G00G2, O8-B38390, OC-297962, MCS2445, MOSZ483 ISIS 1137148, and those

. WORDS 85 18, WO99/8 8522, WO08/6 1435,

WOOS/0I2016, WONS/0S2982, WO0I/0F1 729, WOOOS883, WOURZE707,

natet
disolased in WOOG/SRSS24

WOUR/S6793, TP2002 14768, and pharmaceutically acceptable salts and esters

ihereak

solionyiureas suchas acetohexamide(eg. Dymelor, Eh Lilly), carhutamide,

chlorpropamide(e.g, Diabinese’?, Pfizer), ghamilide (Pfizen, gliclazide(e.g,

Giameron, Servier Canada Ine}, glimepiride(eg disclosed in USAS7978S, sach.as
Amaury! ", Aventis), glipentide, glipizide(e.g, Glucotrolor Glucotral KL Extetided

Release, Plizer}, gliquidone, glisolamide, ylyburide/glibenclamide(e.g. Micrunaseor

Ciynabe Preaiab, Pharmacia & Upjohn andDiabela,Aventis), tolaxamide(&.2,

‘Tolnase), and tolbutamide (c.g, Orinase), and pharmaceutically aceeptable. saltsand

astersthereak

waglitinides such as repaglinide(6-2, Pranidin®, Novo Nordisk),RAD 1229

{PP/Rissel}, and mateglimde(ep. Starhx®, Novartis), and pharmaceutically

acceptable salts and esters thereof,

a glueaside hydrolaseinhibitors (or glucoside inhibitors) such as acarbose(e.g.

Precose™, Bayerdisclosed in US4904769), miglitol (such as GLYSETS, Phartnacia

& Upjolndisclaged in US4630436), camighhase {Methyl G-deasy-6-[(2R3R4AR5S}-

3Aderihydroxy-2-(hydroxymethylpiperidine|-alpha-D-glacopyranaside, Marion

Merrell Dow), vogbbose(1Pukeda), adiposine, emiglitate, pradimicin-Q, salbostatin,
CED-7LLOMDL- 29,637, MDL-73,945, and MOR 14, and the canmoundsdisclosed

~ 201 -
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in US4062980, USS T7483, OS4254256, US4701539, USdO30430, USS 192772

O78, USSOVT4TR, USS217877, USSTO8T and
e,

ainUSd654d76S8, USSTS7116, USS50

VOQUAISQIS €(poly niines):.
aeanvase Inkibtiars such as tendamistat, trestatin, and Al-3688, and the campounds

§ disclosed in US4851458, US4623714, and$4273705;

SOLT? inhibtars inchiding those disclosed in. US6414126 and LSSS1STTT,
aP> inhibitor such as disclosed in US6@548429:

insulin gecreslagogues such as linogliride, A-d165, forskilin, dibutyr] cAMP,

isobutyimethyianthine (BMX), and pharmaceutically acceptable salts and esters

19 theres}

fatty acid oxidation inhibitors, such as clomoxir, and ctomasiy, and pharmaceutically

aceentableie sulis weed Ssters thereat

AZ antagonists, such asamidaghzole, isaglidale, derighdole, idazoman, caresan, aidwe

fluparoxan, and pharmaceuticallyacceptablesalts and esters thereat
seed tse insulin and related’ compounds. (c.g. insulin mimsétics) suchas biota, LP-LOM\

novarapid, insulin detentir, insulin lispro, inselin glargine, Insulin zincsuspension

(ente'and ultralente}, Lys-Proinsulin, GLP-1 (1-36) amide, GLP-1 O37}
(insulintropin, disclosed in US5614492), LY-31 5902 (Lilly), GLP-1 (7-36)-NE 

AL-401 (Autoimmune), certain compositions ag disclased in US4S79730,,

23 USA8440S, US4963526,USS642868, UIS5769306, USS824038, US

US6153632, USGTOT 105, and WO 85/05029, and primate, rodent, ar rabbil insulin

inclading biologicallyactive variants thereof includingallelic variants, more

preferably homas insulin available in recombinant form (sources of amaninsulin
include pharmaceuticallyacceptable and sterile formulations such ae those available

 A origin),

also see the THE PHYSICIAN'S DESK. REFERENCE, 55 supah Ed. (2001) Medical

25 from Bit Lilly (indianapolis, Ind. 46285) as Homulin”"(human}insulins

Beonomica, ThomsonHealthcare (disclosingother suitable human insuliis};,

non-thiazolidinediones soch as JT-AGT and farglitazar (OW-257041 262879), and

oharmaceutically acceptable salty and esters theredft.

xd PRARG/y deal agonists such ay AR-NO39242 (Aztrazeneca}, OW409544 (Glaxo

Welleome), BYT-142, CUX-0040, GW-1538, CW-1929, GW-2433, KRP-297
- 202 -
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(Ryorin Mereky 5-[(2,4-Dioxo thiazolidinymethyl) methoxy-N-[fs-

(tifluoromethyl)pheuy!) methylIbenzamide), L-795449, LR-90, ME-O76?
{Merek/Kyorin’Banyu), §SB.2319904.muraglitazar (RMS), tesaglitvar (Astrazeneca),
regiilazar (TT-301) andthosedisclosed ih WO99/1G758, WO99/19313,

5 WOOT, WOK9SBSO, WO00/23414, WOOO417, WOOO!44S,

WOOUW/SO4 1a, WOOLOSTS,WOO1/791 56,WOORG682799, WO03004458,

WOOIG16265, WOO3/0T 8010, WOUSU3948.1, WO08/033450, WOQ08/035453,

WOOSA4I98S, WO-035.1083970, US. application ser, No, Q0/664,598,filed Sep. 18,
2000, Marakarni et al Diabetes 47, 1841-1847 (1998), and pharmaceutically

10 acceptable salts and esters thereeh;

other imsulisesensitiving drags;

VPAUC2receptor agonists;

GLK modulators, such ag those disclosed inWOO3/015774;

retinoid modulators such as those disclosed in WO03/000249,

48 OSK36AG8SK3 tnbibitors such as 4-[2-(2-bromopheany]}-4-(4-luoropheny]- 18

unidazol-S-ylpytidiae and those compounds disclosed in WO05/624447,

WOOBABISGS, WOOTF877, WO08/03 7891, WOOIAIGSTTS, BPI298884,

EPVQO5884. and the Hhe;

20avRuOlcoudeeeleadisclosed in WOOT/94300, WO02/20530, 

WOM)BA03 7864, and pharmaceutically acceptablesalts or esters thereof,

ATP vensunspiion promotors such as those disclosed in WO03/007990,

TRBS inkibtiors:

vari floid receptor Hgands such as thosedisclosed im WOG3/O49702;

26 hypoglycemic agents such asthose disclosed in WO03/U15781 and WO0340114:
“lyonsaynthase kinase 3 inhibitors such as those disclosed in SVC03/03 5663
agents suchag those disclosed In WO90/51225, UIS20030 34880, WOOL2A TSO,and

WOO/O8087:

ingulin-veaponsive DNA binding protein-] (IRDBP-4)as disclosed in WOO03/OST827,

ao) and the Hike:

adenosine AQ antagonists such asthosedisclosed inWO03/035639, WOO3/035680,
~ IQR.
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amd the hikes

PPARS agonists such as OW30 1516, GW 590734, and compounds disclosed in
JP.10237048and WOOR1429

dipeptidyl peptidase TV (DP-IV) inhibitors, sack as isoleucine thiavolidide, NVP-

& OPPIZSA G-f [{2-{(S-cyanopyridin-2-yljamingjethylJaminejacetyl|-2-cyatn-(S}-
pyrroliding, dieclosed hy Hughes et al, Biochemistry,38(36), 1807-11603, 1009},

8, NYB-LAP-237, P8208, TSL225 (teyptophyl- 1,2,3,4-1strahwdro-iserpamotine- 

3-carboxyfiicacid, disclosed by Yamadaet al, Bioorg, & Med. Chem, Lett. & 1998}

1539-140}, valine pyrrolidide, TMC-LAS2B/C, CD-26inhibitors, FE999OT |,

7 P9YSLOYR366, VIP OL77, DPP4, SDZ 274-444, 2-cyanopyrrolidides and 4-

‘disclosed byAshworth otal, Sloorg..& Med. Chem, Lett. Vol.ae $e vont on
weea

S
wy ms wsos, mot me &ft feam

§, Wa. 22, op 1163-1166 and 2745-2748 (1996) and the compounds disclased m

LS6399767, LISGS73287, US6395767 (compounds disclosed include BMS-4771 18,

{MS-471217 and BMS $38,305), WO9S/38501, WH)90/86272, WOSG87279,

i  WOS9/67278, WOYS/ET4S LWO03/004498, WO03/004406, EP L258476,

WOOROSS 128, WO0262764, WOO3000250, WOOSAIGZ530, WO03002531,

WOSSAHE955,WOO3 72893, WO03001 86, and WOOs/000181;

i

 

CUP+) agonists sachas exendine3 and cxendin-4 (including the 39 sa pephide

synthetic exendin-4 called Exenatide’®), and compounds disclosed in US200308782

2) atul NZ. $94956, and pharmaceutically acceptablesalts and esters theres!

peptides including amlintide andSymlin® (pramlintideacetate); and

glycokingse activatars.sach as those.disclased in CS2002 103799 Cased

heteroaromatic compounds)and WOU2/48 106Gsoindolin-|-one-substitutes!

proplonamide.compounds}.

ed. gn

‘Che peptides and agemists deseribed herein useful in the treatment of obesity can be

administered aga cotherapywith electrostimalation (LISZO04001 $201).

 
The peptides and agonists’desovibed hersin tan be used in. combinationtheSTapYy with

86 agents that sctivate soluble guanylatecyclase, for example those described in
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The pepecss and agonists deseribedherein can be osed.in combination
therapy with a phosphodiesterase inhibitor. PDEinhibitorsare those compounds

whichslowthe degrradation ofcyclicAMP (cAMP) and/or oyelic GMP (eGME5 by
‘hibitionof thephosphodiesterases, which can | wad to a relative Increaseinthe
intracellularconcentration of cAMP and/or cOMP.. Possible POE inhibitoryare

primayily those subsiances which are to be nanibered snong the clasa sensisting of

He BBES tabibitors, theclass consisting offhe PDEA inhibitors and/or the class
sonsisting of the PDES inhibitors, in particular those substances whichcas

signated ag mixed types of PDE3/4 inhibitors or as mined types of POESM4/S

inhibitors. By way of example, those PDE inhibitors may be mentioned auch as’are

described and/or claimedinthe followingpatent applications and patents:

DEL7OS4Sf, DER 108438, DE2 123328,DEZ3IOS339, DES3I0SS7S, DE3Y

BEL OB908, DER13935, DE2451477,DE2489090, DE2646469, DEDI27481,
DEZS25048, DE2S3 7161, OLE845220, DE2847621, DERI4747, DEIO21 792,

DEINTSG, DEISG8, EPOOOT ES, EPOGGR4OS8, EPOOTOTSS, BPODSQ0S,

EPOOTS438, EPOOOGST 7, EPO 2987, EPOL1G948, BPO1SO037, BPO1S8380,

EPOTGIS32, EPOLGIOIS, BPOLG7IZ1, RPOLQOI27, BPOD200d4, RPODA7724,

PPORSS LOL, BPO272910, EPOZ72914, EP0294647, BEGION72G,BPOI3S38

HINGISTIBB, EPOILI2WS?, EPOADSNSS, EPO426180, EPO428302, epoweetih
EPOP7O8OS, EPOIS2208, EPO490823, EPOSQG194, EPOSTISOS, EPOS2TLLY,

EPQ626039, EPQG64S289, EPQGTII89, EPOG8S474, EPO6SS475, EPQGSS47Y,

tatSUL,

 

JP92IIAI,asTPOSG1O875,U.S. Pat. Nos. 4,963,561, 5,141,931WOOTTTSOL, WOS200968, WOH? 12061,WOQ93 67146, WO8815044, WwO9315045,
WOODSO24, WO93 19068, WO9S19720, WOOFT8747, WO9319748, WOISTOTSE,
WOOITSSET, WOAOIMHS, WOOINGIZS, WOOFLEIET, WO9420455, WOSd22852,

WOUTISES?, WQO427947, WO9S00STO,WOS501 980, WOOS03 794, WO8S04045,

WOSOGHS, WOOSISSES, WOOSORS34, W90509623, WOOSdGIS, WOSSH9627,

WOISOSSIS,» WOOS14687, WOOS 14620,WI9S 14681, WOISTTS9R, WODST 73,

WOUST3652,WOOS22520,WO9S24381, WO95S27692, WO9S28G26, WOYS3S281

WOUSSSTRZ, WIOGH0218, WOI6DIS25, WOS602S41, WOOOT1O17, DES 142082,

~ 205»
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DELL 16676, DE?fO20G6, EPD293063, EPOdG3 756, EPOAS2208, EROS TOAQG,

STIS W846, 531,943, US2G080004222 Gncludingthosedisclosed in formulas J-

SHU and paragraphs 37-39, §5-0545 and 397-377) and WO9307 124, EPO16308S,
EPOSO3SGQ, EPOS1OSG2, EPOSS3174, WO9SQT338 and WOS603398, PDES

 

 
8 inhibitors which maybe mentioned by wayofexample are RXA-RA-GO, SCH-S1 966,

KT-734, vesuarinone, zaprinast, SAP-9623 1, BR-21355, BEYGP.385, NM-703 and

sildenafil (Viagra®). PDE4 mbhibitors which may be mentioned by way of exarnple

are ROK-20-1 724,MEM L414 (R1533/R.1500; PharmaciaRoche},DENBUFYLLINE,

ROLIPRAM, OXAGRELATE, NITRAQUAZONER, ¥-596, DH-647 1, SKP-O4120,

10 MOPAPIZONE, LIKAZINONE, 2NOEAN OLPRINONE, ATEICORAM, KS-
$06.0, DIPAMPYLLINE, BMY-43351, ATIZORAM, AROPYLLINE,

FILAMINAST, POB.OU3, UCB«29646, CDP-840, SKE-LO7806, PICLAMILAST,
RSWP7807, RS-25344-000, $B-207499, TIBENELAST, SB-210667, SB-2T1572, SB-

22 1600, SB-27 2066, SB-212179,GW-3400, CDP-S40, MOPIDAMEGIL,

1 ANAGRELIDS, IBUDILAST, AMRINONE, PIMOBENDAN, CHLOSTAZOL,

QUAZEINONE and N-(3,5-dichloropyrid-4-y1}-3-eycloprapylmethoaya ~¥

pee mee

difluardmethoxybenzamide, PDES inhibitors which may be mentioned by way of

example are SULMAZOLE,AMPIZONE, CILOSTAMIDE, CARBAZERAN,

PIROXIMONE, IMAZODAN, C1930, SIGUAZODAN, ADIBENDAN,

2g. SATRRINONE, SKN-93684, SDZ-MRS-492, 349-0-88, EMORADAN, EMD-

83998, EMD-57033, NSP-306,NSP-307, REVIZINONE, NM-702, WIN-G2S82 and
WEN-G3291, SNOXTMONE- and MILRINONE. PDES/4 inhibitors which maybe

ynentioned by wayof example are BENAFENTRINE, TREQUENSIN, ORG-30029,

ZARDAVERINE, L-686398, SDZ-ISQ-844, ORG-20241, EMD-54622,and

TOLAPENTRINE. Other PDEinhibitors include: cilomilast, pentosiiviline,No

roflumilast, tadalafil(Cialis’), theophylline, and vardenalil{Lovitra®’), 2aprinast

(PDES specie),

The peptides: and aponists deseriked herein ean be used.in combination therapy(lor

86 exarnple, in order fo decrense or inhibit wlerine Contractions) witha tocolic agent

- 206-
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schudiny bat not hmited to beta-adrenergic agents, magnesium sulfate, prostaglandin“GS

nhibitors, and calciam channel blackers,

‘The peptides and agonists ofthe disclosure canbe. used in combination therapy with

anautl-neoplastic agents including butnot hmited to alkylating azents,

emipadophylloiaxins, nitrosoureas, artimetabahites, vinca alkaloids, anthracyeline

antibiotios, sitrogen mustard agents, and the like, Particular anti-neoplastic agents

may include tamoxifen, taxol, etoposide and S$.faorearacil. The peptides and agonists

ofthe dizclasurecan be used in combination therapy (for example as ina

chemotherapeutic composition) with an antiviral and monoclonal antibodytherapies.

The peptides and agonists of thedisclosure can be used in combination therapy Gor

example, in preventiontreatment ofcongestive heart failure or another method

duseribes herein} with the partial agonist ofthe nociceptin reveptorORLA deseribed

hy Boaley etal (Phe Jourmal of Pharmacology and Experimental Therapeutics, 283

(2) 735-743, L907). The aponistis a hexapeptide having the amine acid sequence

At BYY (RE) (WD (RE)-NER(“the Dooly peptide’), wherethebrackels show

allowable variation of amineacid residues. Thas Doaleypeptide can include bul are

got Hndted to RYYRWR, RYYRWR, KWRYYR,RYYRWEK, RYYRWE(all-D

min acids}, RYYRIK, RYYRIR,RYYRIK, RYYEIR, RYYRWR, RYYKWEK,

IKRvYRWR, RYYRWE, RYYRIK, RYYRAWRRYYRWE, RYYRWE and
RYYWRWE, wherein the amino acid residues are in the L-form anless otherwise

apecified. Thepeptides and agonistsofthe. disclosure can also. be used in combination

therapy withpeptide confugate modilications of the Dooley peptide described in

WOOLO8324, The eptidess andagonisiyofthe disclosurecan also be used in
combination therapy(for exanmple intheprevention and/or treatment. of188 and

sesociated bloating) with nerve-acting agents sych as lidocaine, topiramate, meailtine,

and gabapentin as described in US20060205678.
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Asumber ofdisorters might be treated with GC-Creceptor agonistsand agentsthat
1

increase COMPlevels including the peptides and agortiaty ofthe disclosure.

8 The peptides and agonists ofthe disclasure can be used alone or in combination

therapy for the treatment or prevention of congestive heart failure, Suchagents can

be ased 1 vonsbinationi with natrinretic peptides (e.g,atrial natriaretic peptide, brain
natrlurelic peptide or C-iype natriureticpeptide), a dieretic, or an inhibitor of

wigintensin coriverting enzyme,

The peptides and agonists ofthedisclosure can be used aloneor in combination

therapyfor thetreatment or prevention ofbenign prostatic hyperplasia. (BPH), Such

agenis oan be yesed. in combination with cne.or more agents for treatrnent of BPA, for

example, a S-alsha reductase inhiblter (o.g., finusieride) ar an alpha adranergic

48 Inhibitor ig, doxaxosine),

‘The peptides and agonists of the disclosure can be used alone oF In combination
therapy for the ireatment, prevention or reduction ofvisceral pain associated witha

pastrointestinal Hsorderor pam associated with another disarder.
20

The peptides and agonists of thedisclosure can be used glonear in combination

therapyfor fhe treatment orpreventionof chesity-related disorders (e.g. disordersthat
 

are associated with, caused by, or résult fromobesity}. Examples of obesity-related
x

disorders inclade overeating and bulimia, hypertension, dighetes, clevated plasma

28 iwulin Concentrations and insulin resistance, dyshpidemias, hyperlipidennia,

endomettial, breast, prostate and colon cancer,osteoarthritis, obstructivesleepapnes,

cholelithiasis, gallstones, heart-disease, abnornial heart rhythms and arrhythmias,

myocariiis] infarction, congestive beart failure, coronary heart disease, sudden death,
"istroke, pabyeyatic ovarian disease, eraniopharyngioma, the Prader-Will Syndrome,

£9 & Srohtich's syndeome, GH-deficient subjects, normal variant short stature, Tumier's

~ 208-
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syndrome, and other pathological conditions showing reduced metabolicactivity ora

decruase in resting energy expenditure. as a percentageoftotal fat-free mass,2,£

children with acutelyephoblastic leukemia. Theagents ofthedisCAASUTE MAY be
rie.yemgash-

LEStk preC o reduce or control body weight (orfat) or to prevent and/or treat. obesityor

oF ather appetite related deorders. relatedto the excess consammption offoad, ethanol and

ather appetizing substanoes, The agents may be used to-modulate {ipid metabolisnmM,T3T3,fe
IIPS

2

reduce bodyfai (e.g. via inersasing fat utilization) or reduce for suppress) appetite

‘eg. via inducing satiety). Further examples ofobesity-related disardersare{ag

imalabolic gyndrome, also known as syadrome X, insulin resistance syndrame, sexual

‘Gq and reproductive dysfunction, such as infertility, bypogonadisnyin males and

Sirsutismin females, gastrointestinal motility disorders, such as obesity-related

gasiroesophagcal refing, respiratory disorders, auchas obesity-hypoventilation
+reas

os

syndrome(Pickwickiansyndrome), cardiovasculardisorders, inflammation, such as

systemicinflammation ofthe vasculature, arterloselerasis, hypercholesterolensa,

45  hyperuricaemia, lowerback pain, gallbthladder disease, gout, andkidneycancer, ‘The

agents of the present disclosure are also useful for reducing therisk of secondaryee

euicomes of obesity, such as reducing the risk ofleft ventricular hypertrophy.

‘The peptidesand agonists of the disclosure can be ased aloneor in combination

25 therapyforthetreatment orprevention ofgastrointestinalrelated disorders inchuding:

chroticintestindl pseudo-obstruction (Ogilvie’s syndrome}, colunic

aseudoobsiruction, Crohis’s disease, dyspepsia (inchiding functional dyspepsia or

sonuleer dyepe8a), duodetiogastric reflux, functionalbowel disorder, functional
gastrointestinal disorders, functionalheartburn, gastroesophages! reflux disease

25 (GERD), gastrointestinal motility disorders, gasiroparesis (e.g. idopathica

gastroparesia), hypertrophic pyloric stenasis, Inflaumatory bowel disease, ircitable. 

howel syndrome(IBS), post-operative ileus, and ulcerative colitis, The peptides and

agonisis ofte disclosurecan he usedalone or in combinationtherapytopatient

allering Fonvor susceptible to GY disorders relatingtodamageto the G1 tract

8) stemming from impact or surgical intervertion. ‘The peptides andagonists. of the

Hacleaureout be used alone or in combination therapyto patient s at risk for ar having
”

> 200. .
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eth
particular diseases associated with hypomotility(e.g. colonic inertia} or stasis in the

CH tract, For example, diabetic neuropathy, amoresia nervosa, and achlorhydiria are

frequenilyaccompanied bygastric Irypomatility, Damage to the GT tract following

surgical intervention, for instarive, can result In sabstantial gastricstasis, Thepeptides

and agonists ofthedisclosure can be administered alone orin. conibination therapyte

paticnts susceptible to or having a Gldisorderassoviated with diabetes {e.g diabetic

gasiropathy).. The peptides and agonists of the disclosare can be used alone orin

combination therapy ta prevent and/or treat. G1 disorders characterized byaf least one

of nausea, vomiting, heartburn, postprandial discomfort, Hanthea, constipation,

indipestian or relatedsymptoms, The peptides and agonists of the. digciosure ean be

used alone or a combination therapyto prevent and/or treat OFdisorders associated

with at least one of diubetos, anorosia nervosa, bulimia, achlorhydna, achalasia, anal

Hasure, haemorrhaids, irritable bowelsyndrome, intestinal pscudoobstract

sclerodermaand gastrointestinal damage:

‘The peptides and agenists of the disclosure can be used fo prevent andéortreat

coustipation, Constipation can be-used to describe bowel patterns whichinclude one

or more af hard, small, infrequent stools; the sensation of difficultyinpassing stool,
 

specificay exoossive or meffectual straining; the sensation afincomplete evacuation.
“onatipatian has also been described ag the passageofstool less than a certain

sumber (2.8, 3) of timespet week. A numberofconditions can be associated with

constipation, Constipation can be associgted with numerous disordersand conditions.

For example, constipation can be 1) associated withthe use of a-therapeutic agent

fag. antihypertonsives, anticonvulsants, antispasmodics, analgesics, anticholtnergics,

amidepressants, antipsychotics, cation-containing agents, anticonvulsants, ganglion
Alockera, vida alkaloids}; (2) assiciated with a muscular, neurspatiiic, metabolic or
endocrinee disorder Gneluding butnotlimited to myotonic dystrophy, dermamyositis,
systemic sclaroaia, selerodoma, amyloidasis.(neurologic ar muscular}, ischemia,

tumor of the Sentral nervous system, autonomie neuropathy, Chagas Tisease,cystic

Abrosia, diabetes mellitus,Hirschsprung discuse, hyperibyroidism, hypocalcaemia,

nyputiyoidism,Mailiple Sclerosis, neurofibromatosis, Parkinsun’s disease, and-
~ 210 -
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spinal cord lestons ¢for example, relatedto.sacral nerve damagerelatedto trauma ar a

tumar or ihe enteric nervous system)); (Gy post-surgical constipation (pastoperative

Hews}; (3 asscelated with a structural colon alteration (lor example that assoolated

with Neoplasm, strictire, volvulus, anorectal, inflammation, prolapse, rectocele, or

oP fissureh (5) associated with thea gastrointestinal disorder; (6) assoolated with a

systemic Hiness or disorder (for example, electrolyte abnormalities, thyroid disease,

diabetes mellitus, panhypapituitarisin, Addison's disease, pheochromocyioma, uremia,

porphyriah (7y chronic constipation; (8) associated with the use of analazesicdrags

fag, opldid indaced constipation); (9} associated with megacofin: and (10) idiopathic
1) constipation (functional constipation), Fuactional constipation canbe associated with

vormal transit, slow transit (e.g. ane or fewer bowel movements per week} and pelvic
floar dyssynergia, Pelvic floor dyssynergia is considered 4 disorder oftherectumand

anus although these patients also have abnornal contractions throughout the colon,

Patients with pelvic floor dyssynergia have abnormal colanio pressurewaves priori

15 defecation and present with symptotns that mayinchide u sensation of incomplete

avacuation, excwasive straining, a nesd for divital disimpaction, perianal heaviness,

aud fenesmua, Constipation can be associated with bloatingand abdominal pain. The

peptides and agonists afthe disclosurecan be usedie preventand/or treat lowstool

frequency or poor stoolconsistency,

‘Chepeptides and agonists of the disclosure can be used to treat decreased intestinal

motility, slowdigestian or slow stomach enypiying. The peptides and agomsts canbe

axed to reliave one or more symptoms of IBS (bloating, pain, constipation},GERD
 iacid reflux info the esophagus), duodenogastrie reflux, fianctional dyspepsia,ct

26 gastroparesis (nausea, vomiting, bloating, delayedgastric emptying} and other
{ ¥distreleredescribed herein, Thepeptides and agenisis ofthedisclosure caa be used te

trogiHatalence,

The peptides and agonists of the disclosure can be used to increase {intestinalmotility,
ces to.
+

siow eolonic transit, and to prevent andor (roat gastrointestinal bnmotihity andother
conditions calling for laxative or stool softenertherapy: Gastrointestinal dmamatilny

“Alb
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oan include constipation, and also includes delayed oral cecal transit time, irregular

‘Taxation, and otherrelated gastrointestinalmotility disflinction including impaction.

impaction jg.a condition wherea large mass ofdry, hard stool developsin therectum,
2

preaften dasta chronic constipation. This mass maybe so hurd that it caxmiot be éacreted,%

The subjects alfecied by constipation or gastrointestinal immotility can be refractory

tu dasative therapyand/orstool softener therapy.

The peptides and agonists of thedisclosurecan beused for the treatment or

prevention of cancer, precancerous growths, or mivtastatic growths. Por example,

they can be used for the preventionor treatment off eclorectalflocal metastasized

colorectal canicer, intestinal polyps, gastrointestinal tract cancer, hing cancer; cancer or

ore-cancersus erowths of metastatic growths of epithelial. cells, polyps, breadt,

colorectal, lung, ovarian, pariercatic, prostatic, renal, slomach, bladder, liver,

gsaphageal and testicular earcinoma, carcinoma (e.g, basal cell, basoaquameus,

BrownePearce, ductal carcinoma, Ehrlich tamor, Krebs, Merkel cell, small ar non-

amall ocll Tung, oat cell, papillary, bronchiolar, squamous cell, ransitional cell,

(Walker), leukemia (e.g, B-cell, T-cell, HTLV, acute or chromic Lymphocytic,mast

oo,call, myeloid), histiovylonia, histocytosis,Hodgkin's disease, non-Hodgkin's

iymphcama, plasmacytoma, reticuloendotheliosis, adenoma, adeno-carcinema,

adenoSibroma, adenolymphoma, aneloblastoma, angiokeratoma, angiolymphoid

byperplasia with eosinophilia, sclerosing angioma, angiomatosis, apadoina,

branchionia, malignant carcinoid syndrome, carcinoid heartdisease, careinosarcoma,

sementoma, cholangioma, cholesteatoma, chondrosarcoma, chendroblasiama,

chondrogarcoma, chordoma, choristoma, cranlapharyngioma,chraindroma,

esfindroma, cystadenocarcmoma, cystadenoma, cystosarconia phylledes,

dysgeminame, ependymdma, Ewing sarcoma, fibroma, fibrosarcoma, giant cell

tamer, pangloneuroma, glioblastoma, plomangioma, granulosa cel tumogs,

aynandroblastoma, haruartoma, hemangioendothelioma, hemangiousa, hemangic-

oeticytoma, heraanplosarcoma,bepaioma, islet cel] tumor, Kaposi sarcoma,

igiamyoma, jelomyosarcoma, lenkosarcoma, Leydig cell famor, Lpoma, Hposarcoma,

iymphaugioma, lymphangiomyoma, lymphangiosarcoma, medulloblastoma,
~212-
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moningionnt, mesehchymoma, mesonephroma, mesotheliama, mvoblusikmig, myotha,
  oLyasaroomia, myxoma, orysasarcomia, neurilenimoma, neuroma, neuroblastoma,

HeUreepissheliona, neurofibroma, neurofibromatosiy, odontoma, asteania,

astvossrcoma, papiflonie, paragarielioma, paragangiionia. noschromaliin, pealorma,

rhabdomyatna, shabdoaryosarcoma, Sertoli cell tumor, teratoma, theoa cell tumor, and

ather diseases in which cells have:beoume-dysplastic, bmortalized, or transformed.

The peptides and agonists of thedisclosure can be used for the treatment or

 prevention of Familial Adenomateus Polyposis (FAP) (autosomal dominant

ayndrome) dhat precedes colon vaneer, hereditary nonpolypesis colorextal cancer

(HNPCC, and inbesited autosomal dominant syndrom,

For ireaiment. ar prevention of cancer, pre-cancerous growths and motastatic growths,

thepeptides and agonists ofthe disclosure can be used in combination therapy with

padintion ay chomotherapeutic agents, an inhibitor ofacGMP-dependent

phosphodiesterasear a selective cycloaoxygenase-2 inhibiiar A number ofselective

cyclooxygenases? inhibitors are deseribed in$200 10024664,LS, Pat. No.
5,380,738, U.S. Pat, No. 3,344,991, LOS. Pat. No. 5,993,790, LS, Pat No, 3.434.178,

LLS. Pat, Na. 3:474,005, U8. PatNo, 5,510,368, WO02/062368, WO 96/6846, WO

SHAOIIVK, WO96/03387, WO 96/19489, WO 96/25405, WO 95/15316, WO

PESUIS WO S427986, WO 85/00501,WO U4/T3635, WO 420480, and WO 

Ob/2673), the disclosures of which are herein incorporated by reference. [Pyraxol-1-

yi]bengenesulfonamideshave-also been describedax inhibitors of cyeclooxygenase-2.

The peptides.and agonists ofthedisclosure can be used-in thetreatment or-prevention

of adlamumation. Thus, they can be used alone or i combination with.an mbibitor of

oGMP-Geperfent phosphodiesterase ora selectivecyolooxygenase-2inhibitor tor

troutment oforgan Inflanemation, IBD (e.g, Crohn's disease, ulcerative colitis),

aathrna, nephritis, hepatitis, panoreatitis, bronchitis, ovstic fibtosis, ischemicbowel
diseases, infestinal Inflammations/allergies, coeliac disease, practilia, easinophihe

gastroontenitis, mastocytosis, and other inflammatory disorders. The peptides and

ko
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agonists of the disclosure can be used alone orin combination therapyin thetreatment

or prevention ofgastrointestinal tract inflammation(e.g. inflammation assaciated with

a gastrointestinaldisorder, gastrointestinal tract infeelion, or anotherdisorder). They
cart he used alone orin combination therapy with phenpxyalkycarboxyile acid

§ derivatives for the treatment of interstitial cystitis, initable howel syndrome,

ulcerative colitis, and other Inflammatory conditions, as mentionedin
US20OSQ239902AL,

The peptides and agonists ofthe disclosarecan also he used to eat or prevent

16 {nsulin-related disorders, for cxnammple: H diabetes mellitus, byperulycemtia, obesity,

 disordersassociated with dishirbances in glucase or clectralyte transport and insulin

seeretion in cells, or endocrinedisorders. ‘They can be algo used in insulinresistance

ireatment and post-surgical and non-post surgery decrease in insulin responsiveness.

s

Thepeptides and agomats of the discloserecan be used to prevent and/ortreaands 5os3

pulmonary and respiratoryrelated disorders, including, inhalation, ventilation and

mucus secretion disorders, pulmonary hypertension, chronic.obstruction ofvessels

and airways, aoutrespiratory failure, and irreversible obstructionsof vessels and

bronchi. Ome may administeran agent of the disclosure for treating bronchospasm,

NDa for inducing bronchadilation, for treatingchronic obstractive pulmionary disease

(lochiding chronic bronchitis with normal airflow), fortreating asthma(incading
bronchial asthma, intrinsieasthma, extrinsic asthma, acute asthma, chronic ar

inveterate asthma(e.g. late asthma and airways hyper-respousiveress), dust-induced

asthma, allerpen-indaced asthma, viral-induced asthma, cold-indnced aathna,

PD Si pollition-indaced asthma and exercise-induced asthma) and for trealing rhinitis

(inchudingweute-, allergic, hatrephierhinitis or chronic rhimtis (such ag chinitis

caseasa, hypertrophic. chinitis, chinitis purulenta, rhinitis sicca), rhinitis

medicamentaaa, membranousrhinitis (including eroupous, fibrinous and

erele rhiniis, seasonal*&psoudomenibranous Hinitis), serofulousthinitis, perennialalle

so<n rhinitis Gacluding rhinitis nervosa (hay fever) and vasomotorrhinitis). The peptides

of the disclosure mayalso be useftl ia the treatment of dryeye disease and chronic

a2ig.
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sinusitis. The peptides ofthe disclosure mayalso be used to prevent and/or treat

disorders characterized by acute pulmonary vasoconstriction such as ray result from

pieumonis, iaamaticinfury, aspiration or Inhalation inary, fat embolismi3 the fang,
acidosis ilamimation ofthe lung, adult respiratorydistress syndrome, acute!

mdmonary edema, acute mountain sickness, sost-cardiag surgery, acute pulmurary

hypertension, persistent pulmonaryhypertension ofthe newbars, perinatal aspiration

syndromé,hvaling membrane disease, acute pulmonarythromhoembatism, herapin-

protaminereactions, sepsis, sfatus asthmaticus or hypoxia (including iatrogenic

fyypesxia) and other formes of revensible pulmonary vasoconstriction. Such pulmonary

disorders also avé also characterized by Inflammution ofthe lang includingthose

associated with the migration inte the lungofnonresident cell types inchulingthe

‘avious leucocyte subelasses, Alao included in the respiratory disorders contemplated

are: bullous disease, cough, chronic cough associated with ivlammmation or jatrogenic

induced, airway canatriction, pigeon fancier's disease, eosinophilic tronekitis,

asthmatic bronchitis, chronic: bronchitis with airwayobstruction (chronic obstructive

bronchitis}, eosinophilic lung disease, emphysema, farmer's lung, sllergie eye diseasds

(includingallergic conhimotivitis, vernal conjunctivitis, vernal keratoconjunctivitis,

and giant pamlary. conjunctivitis}, idiopathic polmonaryHbrasis, cystic fibrosis,

diffuse pan bronchiolitis and other diseases which are characterized byi.xflaramation
ofthe lungand/or excess mucosal secretion, Other physiological events whiehare

contemplated t¢ be prevented, treated or controlled include platelet acti_ in the
lung, chromic inflammatorydiseases ofthe lung whichresolt in interstital § OSIS,suchag interstitial lungdiseases (LD) (e.g, idiopathic pulmonary bros1TLD
associated with rheamateid arthtitis, or other autoimmune conditions), chranic.

obstructive pulmonarydisease (COPD(such as-irreversihie¢COPD), chronic simasitis,.

Abroid lung, hypersensitivity lang diseases,hypersensitivity pneimonitis, idiopathic

interstitial pneumonia, nasal congestion, nasal polyposis, urd otitis media

The poptides and agonistyofthe digclosare can be used alone.orin combitherapyto

prevent or treat: retinopathy,nephropathy, disbetic augtopathy, aid edoma formation
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The peptides and agonists of the disclosure can beusedalone. or in eombitherapyto

prevent or treat nevrological disarders, lor example, headache, teraion-typeheadache,

migraines, amaeby, stress, cogninve disorders, cerebral ischemia, brain raurna, 

ssaion, psychosis, seizures, panicaitucks, Lysteria, sleep movement disorders, agg

disorders, depression, achixoaffective disorders, seep pasa,atiention defieitt

syndromes, momarylose, dementia, memory and learning disorders as discussedin

Moncada and Higes 1095 FASEB J. 9:1319-1330; Severina [998 Biochemistrya

 
63.794; Lee et af, 2000 PNAS 97: 10783-10768; Hobbs 1997 TIPS 18:484-991,

Murad [994 Adv, Pharmacol. 26:]-335; und Denninger etal. 1999 Binebim, Biophys.

Agta 14] £:334-390 and narcolepey. They mayalso be ased as a sedative.

The peptides and detectably peptides and agonists ofthe disclosure can be used as

markers ia identify, detect, siage, or diagnosis diseases and conditions of small

infesting, including, without lmilation: (trohin's disease, colitis, inflammatory bowel

divease, tuners, benign tamors. such as benign stromal tumors, adenoma, angioma,

adenomatous fpedunculated and sessile) polyps, malignant, carcinoxd LUMDOPS,

andacrine cell tumors, lymphoma, adenocarcinoma, forogut midgut, and hindgut.
carcinoma, gastroinstestinal siromal tumor (GIST), sach as letomyorna, cellular

leiomyoma, lelomyoblastoma, and leiamyosarcoma, gastrointestinal autonomic nerve

‘tunior, malsbsnrption syndromes, cellac diseases, diverticulosis, Meckel's

diverticulum, colonic diverticula, megacolon, Hirschsprimg'ss disease, initable bowel

gyndrone, mesenteric ischemia, ischemic colitis, colorectal cancer, colonic polyposis,
scilypsyndrome, intestinal adenocarcitioma, Liddlesyndrome,Brody rayopathy,
infantile convulsions, and chorecathetosis’

‘The poptides anil agonists ofthe disclosure canbe conjugated to another molewule

(e.g, a dagnasticoftherapeutic molecule) to fargelcells bearing theOCC receptos,

“u., cystic Sbrosis lesions and specific cells lining theintestinal tract. Thus. they can

he sed io larget radioactive moleties or therapeutic molsties(active moieties likea

radignuclide, an enzyme, a fluorescent Jabel, a melal chelating group,a

chemiluminescent label, a bioluminescent tabel, a chemotherapeutic, atoxin, an

~ 216 -
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jnactive poxfreg, a radiosunsitizing agent, a phatodynamicagent} to the intesting @

aid in imaging aml diagnosing ortreating colorectal/metastasized ar local colorectal

cancer Jn addition, they can beused to deliver antisense molecules or ageleieacid

molooules Gike normal copies of the p53 tumorsappressur gene) to the bitestinal

tract, Thepeptides and agouists ofthe disclosure can also be ased to Increase the
+

seoiber of CATO malecules imthe surface ofa cell, In some embectinonts the cell is

a metastasized colorectal cancer cell. In ane embadiment the peptideor agoniat of the

disclosure isthorapeutically confagated to a second agent. In certain embodiments,

thesecond agent can be radioactiveorradiostable, ly certain embodiments the second

agent can be selected fromihe group consisting of a compound that causes cell death,

8 compound that inhibits cell division, a compoundthat induces cell differentiation, a

chemotherapeutic, a toxin and a raciosensitizing agent. Ii certain embodimentsthe

second agent can be selected from the group consisting of methatrexate, daaorabicin,

daunorubicin, eytosinarabinaside, etoposide, $-4 Auorouracil, :melphalan,

‘chlorambucil, ciesplatin, vindesine, mitonryerm, bleanryein, purothionin,¢ e ~ “ ~ ae

macromamyein, 14-benzinyoinonederivatives, trenimon, rien, Hein A chain,

Pacudanonas exotoxin, diphtheria toxin,Clostridiumperfiingens phospholipaseC,

hovine pancreatic Hbonuaclease, pokeweed antiviral protein, abrin, sbrin A cham,

aabra venom factor, gelonin, saporin, modeccin, viscumin, vatkonsin, ciirobmidazals,

‘metronidazole and wiisonidagold, In certain enbodiments the secondagent can be 3

eytonte agent selected fronthe group consisting of cernadotin, a derivative of

oxmadotin, ¢ derivative of hemlasterlin, esperamicin 0, neocarzinostatin,

maytansinoid DMI, 7-chlordniethyl-10,11 methylenediasy-camptothecia, chizoxin,

and the halichondrin B analog,ER-O86526.

“Phe peptides andagonists ofthedisclosure can. bé used alone or ib combination

therapyto prevent and/or treat inner car disorders, 6.2, to preventand/ortreat

Moeniere’s disease Gincluding symptomsthereofsuch ag vertiga, hearingloss, finniius,

sensation of Ailiness in the ear), Mal de débarquemont syadrame, otis extema, otitis

inedia, otervhea, aoule mastoiditis, atoselerosia, aticpain, otle bleeding, otic

inflammation, Lermoyes's syndrome, vestibular nearonitis, benign paroxysmal

Uys
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positional vertigo (BPPV), herpes zoster oticus, Ramsay Hunt's syndrome, herpes,

labyrinthitis, puralentlabyrinthitis, perilymphfistalas, preshyousig, otttexicity

(inchiding drug-induced ototoxicity), neuromias Gneluding ecoustic newromas),
aerotitis media, infectious myringitis, ballous myringitis, sqiamous cell carcinoma,

av

& basal cell carcinoma, pre-cancerous otic conditions, nonchromafiin paragangllonias,

chemodectomas, glonmas Jugulare tumors, glomus tympanicum. tumors, perichondritis,

aural cozernatiid dermatitis, malignant extemal otitis, sabperichondrial hematoma,

coruminomas, impacted cerumon, sebaceous cysts, astaatiag, Reloids, alalgia,

tirinitus, tyspanig membrane infection, tympanitis, otie Airuncles, petrasitiy,

10 éonductiveand sensorineural hearing loss, epidural abscess,Lateral sinus thrombosis,

subdural empyema, otitio hydrocephalus, Dandy's syndrome, bullous myringitis,

diffuse external otitis, oreigs bodies, keratosis cbturans, atic neoplasm, otpmycosis,

trauma, acute barotitis media, acute eustachian tube obstruction, postsurgical otalgia,

cholestestoma, infections related lo-an otic surgical procedure, and compheations

{8  assdelated with any ofsaid disorders, ‘The peptides and agonists of the disclosurecan

be usedaloneor in combination therapyfo maintain Thad homeostaais in the innerear.

seuranttis Gackudivg viral neuronitis), ganulionitis, geniculate

The peptidesand agonists ofthe disclosure can be wsed alone or in combination

20 therapy to proverrt and/or treat disorders associated with fluid andsodiumretention,
Leg., diseasesufthe electrolyte-water/electrolyteirangport system yeithin the kidney,

gut and orogenital system, congestiveheart failure, hypertension, fypwension, salt

dependent forins of high bloodpressure, hepatic edema, and livercirrhosis, In

additinn they can be. used to facilitate diuresis.or controlintestinal fuid. ‘The peptides

es and uponistsof the disclosure can also be usedto treat disorders. horethere 18.

abnormal proliferation ofepithelial cells within the kidney(e.g, ae ihthe ease ofrenal

cane}.

‘The peptides and agonists ofthedisclosurecan be used alone orix combination
x

ag therapyte. prevent and/or treat kidney disease. “Kidneydisesse” includes renali

failure Guchiding acute renal tuilure}, renal inenfficieney, nephrotic edema,

~ 213“
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wlomeralinephritis, pyelonephritis, kidney failnre, chronic rena! fallure, aephritis,

nephrosis, azotemia, uremia, immune renal disease, acute nephritic svadrome, raphdly

“progressivernephiritic syndrome, nephrotic syndrome, Berger's Disease, chronic

nephritio’proteinurie syndrome, tubulofiterstilal disease, nephrotoxic disorders, renal

8 infarction, athercembolicrenal disease, renal cortical necrosis, maliimnant

sephroangioselerosis, renal vein thrombosis, renal tubular acidasis, ronal glacasuria,

nephrogenic diabetes insipidus, Bartter’s Syndrome, Liddle's Syndrome, polycystic

kidney disease, medullary cystic disease, medullary sponge Kidney, hereditary

nephritis, add nail-patella syndrome, along with any disease or disorder that relates t9

1 the renal system andrelated disorders, as welbas symptomsindicative af, or related

to, ronal or kidneydisease andrelated disarders.

‘The peptides and agonistsof the disclosure can be used alone or in combination

therapyte prevent or treat polycystic kidney disease. Polyeystic kidney disense”

fg "PREY Calancalled “polyeystic renal disease") refers toa. group of disorders

characterized lyy.a large number of cysis distributed throughoot dramatically enlarged
rpyy

kidneys, The resultantcyst developmentleads to impairment.of kiiney function and¥

wap eventually cause kidseyfailure, "PED" specifically _—aitosomal doninantpolycystic hicancydisease (ADPRD)andrecessive autosomalrecessive polycystic
29 kidney disease’ (ARPKD), in all stages ofdeveloprient, regardlessof the underlying

CALE,

Shepeptides and agonists of the diselosure. canbeusedslong oar in combination

therapy toprevent and/or. treat disorders associated with bicarbonate secretion, &.2.,

as Cysts Fibrosis.

‘The peptides and agonists ofthedisclosure canbeused aldne dr in combination

therapyto prevent and/ortreat disorders associated with bile seeretion In addition,

thoy-oan be used to facilitate or control chlorideand bilefluid séeretionin the gall

ad hladder,

-219-
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Thepeptides and agonists of the disclosure can be used alone or in combination
therapyto prevent and/ortreat disorders associated with liver cell regeneration. This

suty Include administration ofthe peptides and agonists-to liver transplant recipients
and to pationts with drug or alechol induced-liver damage. Furthermore, ihe peptid

and agonisig may be usefial tp trost Hyerdamage asinthe case ofviral mediated

hepatitis. The peptides and agonists of the disclosure maybe asedalone or in

combination to preverit andor treat liver abscess, liver cancer (either primaryor

refustatic), cirrhosis (such as cirrhosis caused bythe aloohal consumption or primary

Hillary chrhasis}, amebic liver abscess, sutoimmmune hepatitis, bilaryatresia,
a

coecidiowomyeosis disseminated, d agent (hepatitis5), hemochromatosis, hepattls ns‘,

hepatitis b, hepatitis c, or any other acute, subacute, fulminant or chronic hepatitis of

viral, netabalie or tose eticlogy, hepatocellular carcinoma, pyogenic liver abpeegs,

Reye's syndrome, sclerosing cholangitis, Wilson's disease, drug induced

hepatotoxicity, a fulminant.oracuteliver faldure. The peptides and agonists maybe

used in stimulating hepatic regeneration afler surgical hepatectomy.

of

hepeptidds andagonists ofthe disclosere can beused aloneor in combination

therapyto preventand/ortreat myocardial Infraction, coronaryartery disease; mtrate-

inchicedtoloranwe,nitrate tolerance, diastolic dysfimotion, anginapectoris, stable,

aistable and varkant {Prinumetal) angina, atherdsclerosis; thrombosis, endothelial

dystaction, cardiac edema, stroke, conditions ofreduced blood vessel. paitNY, Qe
postpereutancoustransluminal coronary angioplasty (posi-PTCA), and peripheral

vaseular disease,

The peptides and agonists ofthe disclosarecanbe usedalone or in combinadon

thorapy &) prevent and/ortreatft glaucoma.

The peptides and a amisia ofthe disclasure can be used alone or in combinationoeay

therapyte prevent ander treat immnunodeficienay,
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The peptides and agonists of the disclosurecan be used alone of in combination

therapyto prevent and/or treat bladder outlet obstruction and mcontinence,

The peptides and agonists of the.disclosure can be used aloneor in combination

therapy to prevent and/or treat male (e.. erectile dysftnction) orfemale sexual

dysfanotion, dysmenorrhea, endometriosis, polyayatic evary syndrome, vagihal

dryness, uterine pain, or pelvicpain, These peptides and avoniats ofthe disclosure ean

be utilized ay tocolytic agents that decreaseorarrest uterine contractions, The

peptides and aponists.of the disclosure can be used to preveni‘trost prematore/pretern

labor. Premature or pretermlabor can be associated with, for example, an

Hiness{disorder/condition ofthe mother (such as pre-cclampsia, highs blood pressure

or diabetes, abnormal shape orsizeofhe-uterus, weak or short.cervia, hormone

mbalance, vaginal infection that spreadsto the uterus, abnormalities of the placenta,

such as olactnta previa, and excessive amniotic hid},premature ruptureof the

sossdotic membranes (water breaky”), large fetus, and morethan one fetus. The

peptides. or agonists of the disclosure gan beused to prevent uterinempture. The

peptides oragonistsof the disclosure vanbeusedtreat rapid uterine contractions (for

example, associated with placental abruption wherein the placental abruption ts

associated with hypertension, diabetes, a nrultiply pregnancy, an wmasually large:
aynount ofanmiotic fuid, numerousprevious deliveries, ar advanced maternal age.

e.g.10 years ald). Incertain embodiments they ean be sed ip combination with 3Pann,

rihosphodiesterase Inhilitor, The peptides. and. agonists ofthe disclosure cari be used

alone or in conibination therapyto prevent and/ortreal infertility, for onanaple, male:
infertility due io poor sperm quality, decreased spermmotility or low aperm count.

Thepeptides and agonistsof the disclosarecas be used aloneor in combination

(herapyfo. prevent and/ortreat osteopeniadisorders (bone loss disorders), “Bone loss
disorders” jnvlade conditions and diseases wherein the inhibition ofboneloss and/or

the promotion ofbone formation is desirable. Amongsuch coridivions and diseases.

arg osteoporosis, osteoniyctitis, Paget's disease fasteitis deformans}, periodontitis,

hypeeroaloemia, ostedtiecrosis, osteosarcoma, osteolyic metastases, familial expansite
a4 4

eae boy,
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astenlysis, prosthetic loosening, perprostetic ostealysis, bonefoas attendant

rheumatoid arthritis, and cleiodecranial dysplasia (CCD). Osteaporosis inclades

primary osteoporosis, endocrineosieoporasis (byperthyroidism, bypexparathyraidiens,

Cushing's syndrome, and acromegaly), hereditary and congemisl forms of

osteoporoals (osicoxenesis bupertecta, homocystinuria, Menkes’ syndrome, and Rile-

Day syndrome) and osteoporesis due to immobilization of extremitiesasteomyel itis,

oaninfectious lesionin boneleading te bone loss, The peptides andagonists can be

ased aloneor in combination therapyto stimulating bone regeneration, ‘The bone

regeneration may be fillowingrecansiruction of bone defects in eranio-masillofacial

surgery, or following an Unplavt into bone, for example a dental implant, bore

aupporting Implant, or prosthesis. The boneregeneration mayalso be Iplowing a

barie facture.

The peptides and agorista ofthe disclosure maybe used alone or in combination

iberapy(fer example, with other agents-thal increase cGMP}toprevent or treat

disoyders related to. an alleration in CGMP including, but not lenited to Alzheimer's

disease, pedirideis, skin necrosis, se fibrosis, baldness, Rawasaki's Disease,
 nutcracker oegopharns (US20050248544), septic shack, NSAID-induced gastric

diseaseor disorder, ischentic renal1 disease or-disordar, peptic ulcer, sickle cell
anenia,optiensy, anda neuroinflammatorydiseaseof disarder (for exampleas
¢

duguribed in WO0S105763).

“Yreatment of the side-effects of opioid administration

ve

CGD reeeptor agonists, eg, GCCreceptor agoniat polypeptides deseribed herein,

may asefid {a the treatment of one or more side effects alepioid administration, a¢.,
opioid induced. constipation, nausea and/or vomiting. Inthe.caseofconstipation, the
OCC receptor agonist polypeptide can be administered at 4 dosageto indutelaxation

within a desired time. (e.g. within 15 minutes, 30 minutes,1 hous, 2 hours, 3 hours, 4

hors, Shows, &: hours, 7 hours, 8hours, ) hours, 10 hours, £2 hours, U8howrsor2

hours}.

tg beey ta
Q
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 The the CEC receptor agonist polypeptide can be administered io maintain regular

bowel movements ine paticnt whe is 3 chronic opioid user @.g, 2 remmnallyall

patientThe administration can be via any convenientroute (o.g., sublingual.
parenteral, imfrevenous, subcufancous),

Thus, the polypeptides described herein can be administered fo a patient that ie taking

ane or more ot the following opiaids: Acetorphine, Acetyidihydrocadeine,

Acetyimorphone, Alentanil, Allylproding, Anileridine, Bemidone, Senzylmorphine

Bexitrarnide, Buprenorphine, Batorphanal, Carfentanil/Carfentanyl, Clonitazene,

i Codeine, Modeine-N-Oxide, Codeinone, Cyclazocing, Cyclorphan, Desomerphine,

Dextromoramidé, Dextropropoxypheue, Dezocine, Diaeetyldibydremorphine,

MamorphineTiavetytaorphine (Heroia), Dicthylthiambutene, Ditenoxin,

iNhydrocodeine, Dihydrocedeinone Eno] Acetate,Dihydroctorphine,

Oihydroisocadeing; Dihydromorphine, Dimethyithiambutene, Dipbenoxylate,

48  Dipropanoybuorphine, Drobetabal, Ethylketocyclazacine, Ethylmorpline,
Stonitazenc, Plorphine, Fentanyl, Hydrocodone, Mirtromomtoee, Isomethadone,
Setobeaddone, Lacdiam, Lefetamine, Levallorphan, Levo-Alphacetylmethadal

4}, Levomethorphan, Leverphanol, Loperannde, Meptavinsl, Metazocing, 

Methadone, Monoacetylmarphine, Morphine,Morphine-G-Glucuronide, Morphine-N-

29 Oxide,Morpitinone,MPPP (1-Methyl 4-Phenji 4-Propionoxypiperidine), Myorphing,

Nalbuphine/Nalbutine, Nicocudeine, Nicodicaddine, Nicemorphine, Nercodeing,

Ohosefontusyl, Oxycodone, Ox}yinorphonie, Pentazocine, PEPAP(1-Phenethyl-4-

Phenyl-4-Piperidinal Acetate (Ester), Péethiding(Meperidine), Phenadoxzone,
 Phenazeine, Phenoperidine, Pholeodeine, Pimiuedine, Pirttramide, Proding,

25  Propiram, Propoxyphene, Racemethorphan, Remifentanil, $sufentanil,Thebaine,

Thiofentanil/Thiofentenyy, Tilding, and Tramadol, The peptide van be ca-

‘administeredwith or eo-formulaied with anyofthe preceedingpeptides.

Wherethe GCCreceptor agonist is co-farmulatedwith an opioid the composition may

further inelude one. or moreother active ingredients that maybe conventionally

a6) employed in analgesic and/or cough-cold-antitussive combination products, Such
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conventional ingredients include, for example, aspirin, acetaminophen,

phensipropanolamine, phenylephrine, chlorpheniramine, caffeine, and/or guaifenesin.

“Pypical oc cagventional inpredients that maybe incladedin the apieid component are
deseribed, for example, in the Physicians’ Desk Reference, 1999, the disclosures of

ost whichare herebyincornerated hereinby reference, in their entirety.
 

in addition, the composition mayfurther include ons or more compounds thal may be

designed to enharwe the analgesicpotencyofthe opioid and/orte reduce analgesic

tolerance development. Such compounds include, fur example, dextromethsorphan. or

1) offer NMDA antagonists (Mao, M. J etal, Pain 1996, G7, 361), L-204,718 aad other

CCR antagonists (Dourish, CP ot al, Burd Pharmacol 1988. 147, 469), NOSSs

 hibttors (Bhargava, HN. eb:1Newnes 1996, 30, 215), PEC tabibirars
iBilskyK. J. etal J Pharmacol Exp Ther 1996, 277,484), and dynorphin a:ntaponists

or antisera (Nichols, M. L. ct al, Pain 1997, 69, 317). ‘The disclosures ofeachof the
Ww  fweeaing documentsare herebyincorporated herein by reference, ip their entiretic

The combination products, sachas pharmaceutical compositions comprising optoids

in combhucion with a GCC agonist may be in any dosage form, suchas thease
toe : 4 . = we . ay gc atdeseribed herein, dnd can also be admivistered in various waYS, as described herein.

nagreforred embodiment, the combination products ofthe disclosure are fWerulaiedto

2)  {egether, in.a single dosage forny (that is, combined togetherin. one vapsule, tablet,
powdgr, or Hquid, ete), When the combination products are noi formulated logether in
waingle dosage form, theopicid compounds and the GCCagonists may be
administered at the same time (that is, together), or in any order. When sot

administeredat ihe sametime, preferablythe administyation. of an opicid and a GCC

2 agonist occurs lesa than about one hour apart,less thanabout30 minutesapart, less
thaabout 1Sminutes apart, andless than about $ minutes apart. Aduninistration of

the combination ofan opioid and a GCCagonist can be,for example, oral, although
 

other routesof administration,ag described above, are contemplated te bowithinthe

scope ofthe present disclasute. Althoughit is the opiotds and GOCagonists maybath
3 be udiit{nistored in the same fashion(thetis, far example, bothorally), desired, they

1173



1174

ay

ot cod

ws. an

“ay
ag

WO 2007/101158 PCT/US2007/062815

may each he administered in different fashions (ihat is, for example, one component

ofthe combination product maybe administered orally, and another component may

beadministered intravenously). The dosage ofthe combination products of the

disclosure may. vary depending upon varions factors such a8 the pharmacodynaniic

eharagteristics of the particular agent and its made and route of admiinisteation, the

age, healthand weight ofthe reoipient, the nature and extent of the symptoms, the
okind ofconcurrent freatrent, the frequencyoftreatment, and the eect desired.

Although the proper dosage ofthe combination products ofthis disclosure will be

readily ascertainablety one scilled in the art, by way of general sundance, where an

opicid compounds is combined with aGCCagonist, for example, typically a dailLy

dnsage mayrangefram about 0.017 te about 100 milligrams, 047 to about id

milligrams of the opioid, $5 te about 200 milligrams, 1,2, 3.45,.6, 7,3
$

od
iNo oe 3

y

milligrams of opioidpor kilogramofpatient body weight, The opiokd-GCCagonist
combinationproduct cat:Include, for example, from J ta 30 pag, to 40 pg, d to 90 pg,ree

Tio 100 ug, 1 fo 200 pg, 1 to 300 pe, Eto 400pg, 1 fo 300 pe, 1 fo 600 pg. 1 to 700
a

ne, | 16 800 pg} io 900 pe, | to 1000 ug. 10 to 30 pg. 10 to 40 np,ig 30pg, 10 to

100 ge, 10 to 200 pe. 10 to 300 pe, 10 to 400 pig, 10 to 300 pe, 1d fo 600 ae, 10 to.

760 wg, 10 fo 800 ps, 1to 900 xe, 10 to: 1000pg, 160 to 200 pg, 100 to 300 ne, 100

40 400 ug, 100 io 306 pp, 100 to 600 pe, 100 to 70 pe, 100 to S00 peg, 100te 900 pig,

008 to (000pa, FOG t1256 pe, 100 to 1500 pe, 100 te F750 wa, 100 to 2000 pe. 100

 Hag, 100 ta 2500 ug, 100 to 2730 gg, 100 to SKK) pg 200 to 300 Be, 205to
4O0 pe, 200 it 300 pe, 200 to 60D pe, 200te 700 pg. 200 1 800 pe, 200to 908 pee,

200 toLODO igs, 200 to 1240 pep, 200 to [S00 pg, 200 to 1750 pe, 206 te 2000 pe, 208

 50 pp, 200to 2500 py, 200 to 2750 pe, 200 ta 3000peg, 300 to 400 pre, 300 to

S00 pg, 206-18 600-ng, 300 to 700 Hit 300to 800 pa, 300to900 ng, 200to 1000pe,

300 te 1256ng, 300 to 1500 pg, 300 to 1750 pg, 306 te 2600 pes, 300 to 2250 pp, 300

 

to 2500 wg, 300 to 27860 ne. 300 to 3000 pg. 400 to 300 pe, 400. to 600 pe. 400 ta 700

ug,400 to 800 we, 400 to 900 pg, 400 to 1000 pe, 400 to 1250 ne, 400 te S80 pe,

400 to 1750ne, 400 ta 2000 pag. 400 to 2250 pg, $00to 2500 pp, 400to 2750 ne, 400

40 3000 Lg, 300 fo 600 ne, $00to 700 pig, S00 to 800 pyr, 300 te 900 ne, S00 ta 1000
= 2258 -
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Ya. SUO to 1250 ng, 500 to 1500 ag, 300 to 1780 pg, 500 fo 2000 pee, $00 tw2290 pa,

SOO t6 2500 ya, 200 to 2730 pp, 500 te 3006 pe, O60 t700 ge, O00 to BOO pe, 600 to

&

YOUpe, 6Gte 1000 ng, 600 to 1250 pg, 600 ta. 1500 py, 600 t1780 pg, 600 to 2000
ug, 600 to 2280 we, 600 to 2500 ng, 600-10 2750jee, GOO t6 3000 Ay, 700 Lo 800 fag,

Lo 900 ug, 700 fo 1000 ue, 700 to 1250 ug, 700 to 1500 pe, 700 to E750 pa, 708

> 2000pg

SO} py, BOO to 1000 ug, SOO to F250 ue, 800 to TI00 pe, SOO te 1750 pe, S00 ta 2000

ony er oo, aes o~ pam tae
y

 
7O0 to 2250 pa, 700 to 2300 Re, 700 to 2750 pp, FOO te 3000 pe, 800 to
 

en

2g, SOO to 2240. ue. 800 te 2500 pe, 800. t0:2750 pe, 800 to. 3000 wg, G00 to 1000.12,

909 to £250 pe, 900 to 1500 ng, 900 16 1750 ne, QUO to 2000 ne, 900 to 2250 ue, 900 
fo 2500 ve, 900 to 2730 pe, 900 io 3000 ue, 1000 to F250 pe, 1000 to 1300 pe, 1006

te 1750 pe. 1000 to 2000 pe, 1000 to 2250pe. 1000te 2500 pe, LOGY to 2750 ae,

O00 to 3000 gay, 2 to S00 ae. 30 to 500 jug, 3 ta 100 par, Sto 20jeg, S to 100 ne, 10
Zs

ug, 20 ug, 30 ne, 40 ua, 30 pe60 ae. 70 ne, 73 pe, 80 ne, 9G pe, 100 pe, PSO uy
=4

200 ug, 250 ue, 306 pg, 350 ve, 400 ag, 450 pe, 500 pg, 550 ue, 600 pe, G80 pe, 700 

3ug, 750 ge, S06 pg, 850py, 900 ug, 950 ne, 1000te, 1050 pe, I 100 ng, 1150 AB,
1200ug, (250 pe, $300pe, 1350 ps. 1400 pe, 1450 ue, 1500 ne, LAMge, 1600 pg.

TOS0pg, 1700 pp. 1750 pg, BOO yes, 1850 pe, 1900 pe. TO5G pp, 2000 we, 2050 pg,

2700 ne, 2130 pe. 2200 pe, 2250 pe, 2300 ye, 2350 pe, 2400pp, 2450 pe 2500 pg,

2550 pe, 2600pe, 2680 py. 2700pe, 2750 pe, 2800 pe, 2850 pe. 2900 py, 2950 pra,+

 3000 we,.3280 pg, 3500 ue, 3750 we, 4000 pp, 4250 pe, 4500 pe, 478€

When provided ag a single dosage form, the potential exists for a ohemieal iersction

between the combined active ingredients (for exanpyple, an opioid and a GCC agonist),

Ror this reseoa, the preferreddosagefarms of the combinationproducts ofthis

dsclogure ave formolated sack thatalthoughthe active ingredients are combined in a

singledosagefirm, thephysical contact between the active ingredients ia minimized
(that is, reduced),

in order to minimizecontact, one ecnbodiment ofthis disclosure wherethe productis

orally administered providesfor a combination product wherein one active ingredient

~ 226 -
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is enteric coated, By enteric coating one-or more ofthe active ingredients,it is

possible not only to minimize the contact between the combined active ingredients,
butalse, itis possible te control the release of one ofthese:Commponeats in the
canyonsar

 qual tract such that one of these components is nat releasedin theatornach

8 bal rather isreleased in the intestines, Another embodiment ofthis disclosurewhore

otal adniinistration isdesired provides for'a combination product wheremone of the

‘activeingredients is coated witha suatained-rolease material which effects «

sgustained-release throughout the gastrointestinal tract and also serves to minimize

physical contact between the combined active ingredients. Purthennore, the sustained-
19 released component can be additionally enteric coated sach that the veleageofthis

component aecurs onlyin the intestine. SUL another approach would involve the

formelation ofa cambination product in which the one catnposent is coated witha

sustained and/or enteric release polymer, and the other componentis also coated with.

a polymerSach asa low-viscosity grade ofhydroxypropyl methylcellulose (HPMQ)
18 orother appropriate materials as knownintheart, in order to further separate the

active components, The palymer coating serves to form an additional barrierto

interaction wihthe other campanent.

Dosage farms ofthecombinationproducts include those whereinone active

200 ingredient is enteric coated can bein the form of tablets suchthat the enteric coatedTe

component and the other active ingredient are blended together and then compressed
into @ tablet or such that the enteric coated component is compressed into ene tubtct
layer and the ather active ingredientis compressed into an additional layer.
Optionally, in order to farther separatethe twelayers, ane or more placebo layers may

#5 be present sach that the placebolayer igbetween the layers ofactive ingredients. lo
sildition, dosage forms ofthe present disclosure can bein theform of capsules
wherein one active Ingredientis compressed into a tablet orin the form ofs plurality

afmicrotablets, particles, granoles or noneperils, which are then enieric. coated. These
enteric coated mictouiblets, partieles, granulesaf non-perils are then placed to &

36 capsule ar conmpressedinto a capsule along witha granlation oftheother active
ayerodient,

‘
te
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‘Theseas well ag other ways.of minimizing contact betweenthe components of

combination recht ofthé present -disclogure, whether administeredin a single.
dosage form or administered in separate forms butat the sametimebythe same

manner, will be readily apparentto those skilled in the art in fight of the present

sclosare,

Peptides as lmmunogens

‘Thepeptidesofthedisclosuve can be used as immunogens to create antibodies for:
immunoassays. The peptides of the disclosure can be used as immunogens totreat

andor prevent one armore disease symptoms associated with traveler's diarrhea and
for vaccination against pathogens, includingbut not linuited to enterotoxigenic &coll

CRTEC). They may also be used in vaccines which also comprise interleukin 1S and

either saponin adjuvant or CpG adjuvant for example as deseribed in WO05039634
and WO0S0:

usansS301, UISSTRZ 109, US4603049, US454503 1, ISAS8683, USS738655,
 S30, The methods describedin US20040146534, USS220884,

WOOR402700, FRAS25S92, and PR2S32850 can be similarlyused to ereate
.

imminnogens comprising the peptides of the disclosure. LIS6042057, USS834246,

 268276,and EPIOS81Y, specifically deseribe.an expression system coulainiog

CTB (cholera toxin Beta subunit) fused to an ST-ikepeptide under a foreign
promoter for use as a vaceine, The nucleicacids that encode the peptides of the
disclosure maybe usedas genetic vaccines as deseribed in US200502006005 ans
WOOLNOLR. The ticieic seid molecules mayalso be used for the manufacture.ofa

fonctional nbenudeic acid, wherethe functional Ahonucleic acid is selected from
the groucomprising ribosymes, antisense nucleic acids and siRNA(as deseribedin
WODSIO3073),

>
ead i Oh

i
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U.S) 200201 76841, U.S, 5,672,659, US. 3,893,985, US, $154,122, US. $192,741,
LES. $102,741, LS. 4,668,506, US. 4,713,244, LIS. 5.445.892 US. 499 L279, US,

8,080,045,WO 02/088672, WO 9726015, wo 97/4744, and, uszouz001o4ae i
such sustained release formulations micrdparticles (Delle and Blanco-Prieto 2003

§ Molecule 10:65-80) ofpeptide are combined with microparticles ofpolymer, One or

more sustained release implants can be placed imthe large intestine, the amiall iniesting.

orboth, U8. QULL0T! and WO 94706452 describe a sustained release formulation

providingefiher polyethylene glycols (i.e, PEC: 300 and PEG400) ar triacetin, WO

Q3/0S340) deseribes.a formalation which mayboth enhance bioavailability and

10 _Wovide controlled releaseof the agent within the Gl tract, Additional controlled

refouseformulations are desoribed in WO -U2/38129, EP326 LST, US.286,04, WO
O2/30398, WO 98/15029: LS, 2B0300047045, TLS. 200301384884), US,

SOGROTTSSOTAT, U8. 8,667,060, WO OL/49249, WO OL/49372, WO U1/4o24o, WO

(LMO3 Ltand US. S877,224,

‘The agents can he administered, ¢.g,,by Intravenous injection, intrarnuscular

injection, subcutancous infection, intraperitoneal injection, topical, sublingual,

infraartioulas (in the joints), intradermal, buccal, ophthalmic (includingintraocular},

intranasaly (inchiding using a canmula), intraspinally, intrathocally, or by other routes,

2d "PRGagentycitn be administered orally, o.g,, asa tablet or cachet containing 4

svedelermined amonrit oftheactive ingredient, gel, pellet, paste; syrup, betas,

electuary, slurry, capsule, powder, lyophilized powder,granules, sachet, as ¢ solution

or a suspensionif an aqueous liquid or a non-aqueousliquid, as an oil-in-waterert
emulsion or 4 waler-in-oi] lignid emulsion, via a micellar formulation (geé, e.g. WO

as SFY 6s) sia & Hposomal formulation (see,e.g, EP 736299,WO 99/39880 andWO
g7/73500), via formulations deseribed inWO 03/094886, via bilasome(bile-sult

“based vesioular system), via. a dendrimer, or in-some other form. Orallyadministered
compositions can include binders, lubricants, inertdiluents, labricating, surfaceactive

of digpersitig agents, favoring agents, and humectants. Orally administeréd

i formulations suchag tablets may optionally be coated or scored and maybe£3. on

formulated soag to provide sustained, delayed or contrelledrefeaseofthe active

~ (Ob-
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ngrediont therein. Theagentscanalso be-adninistered transdermally (Le. via

veservodrtype or matrie-typepatches, microneedles, thermal poration, lsypadermic

needles, iontophoresis, electroporation, ultrasound or other forms of sonophoresis, jet

injection, of a combination of anyofthe preceding methods (Prausniiz et ab. 2004,
Nature Reviews DragDiscovery3:115-124)). Theagents can beadministered using

high-velucitytransdermal particle injectiontechniquesusing the hydrogel particle

formutation desorbed in US, 20020061336. Adifitional partigle formulaitons are

described is WO 00/45792, WO 00/53160, and WO02/19989, An exampleote

transdermal formulation containing plaster and the absorption promoter

dimethylaosorbide can be found in WO 89/04179, WO 96/71 705provides

formulations suitablefive transdermal adminisitration. The agents can be administered

in the farsa suppository or by other vaginal or rectalmeans, The dgents canbe

administered in a ansmembrane formulationas desoribed in WO Q0/07923, The

agents can be administed non-invasively via the debydrated particicles described in

US. 6,485,706. The agent.can headministered foan enteric-coated drug formulation

as desenvbod in WO 02/49621, The agents.can be administered intranassalyusing the

formulation describedin U.S. 5,179,079. Formulations suitable for parenteral

injection are described in WO 00/62789. Theagents van be administered using the

casein formmulatian deseribed in U.S. 20030206039 and WO QO/O6TU8. Theagents

ean be administered using the particulate formulations desorbed in U.S.

2OO200S48 38.

‘The agents, alane or in combination with other suitable components, can be

administered by pulmonary route utilizing several techniques inclaling but not

limited to intratracheal instillation(delivery ofsolutioninto the hings by ayringe),

intratracheal deliveryofeosomes,insuiflation (administration ofpowder

formulations by syringe or anyether similardevice into the hungs) and serosal

inhalation, Acrogoly (e.g.jet or. ultrasonic nebulizers, metered-doge inhalers (MDs),

anid dry-powder inhalurs (DPIs) can also be used in intranasal aypliedtions. Aerosol

formulations are stable dispersions or saspensions.ofsolid material and liquid droplets

in a Baseons modiamand can be placed into pressurized acceptable propellants, sack
~102-
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ag hydrofluroaikanes (HEAs, ic, HFA-134a and HFA~227, or a mixtare thereef},

dichlorodifluorumethane (or other chlorofivocarbon propellants such as a mixture of

Propellants 11, 12, and/or 114},propane, nitrogen, and the like. Pulmonary

formulations may incliale permeation enhancers such as fatty acids, saccharides,

om chelating agents, enzymeinbibiturs (e.g, proteaseinhibitors), adjuvants (e.g,

uiycacholate, ssurfactin, span 85, andnafamostat}, preservatives (e.g., henzalkenium
chforide ar chiorobutanol), and ethanol (normally up to $&but possiblynto Pe 
by weight). Ethanol is commonly included in aerosol conipositionsag it can improve

ihe function of themetering valve and In somecases also improvethe stability of the

10 dispersion, Pulmonaryformulations mayalso include surfactants which include but
are not indied tobile salts and thosedescribed in U.S, §04:58 andreferences.
therein, The surfactants described in 1.8, 6,524,857, og, a C8-C16 fattyacid sali. a

hilesalfl, a phospholipid, or alkyl saccarideare advanitagecns in that sume of themalse

}reportedly enlianceabsorption of the peptideinthe formulation. Also suitable in the
iS disclogure-are dey powder formalations comprising a therapeutically effective amount

ofsofivecompound blended with an appropriate cartier and adaptedfor usetr

connection with a dry-powder inhaler. Absorption enhancers which can be added to

dry powder fornmilations ofthe present disclosure include those deseribed in U.S.

6,632,496, WO G2/O80R84 desoribes new methods for the surface mudificationof

92,499, WO

OL7/8604, WOOL/78696, US. 2003019437, U.S. 20030189436, and WO 9640089

30 powders, Aerosol fornrdlations may include ULS, 3,230,884, £ 

ewhich inclades vegetableoiai. Sustained velease formulations suitable for inhalation
 are described in ULS, 200 LOD3G48T AL, 20030232015A1, and U.S, 200400 1824341 as:

well ae in WO O1/2380), WO02/067902, WO035/072080, and WO O2/O78885,

28 Pulmoniryformulations containing microparticlesare described in WO.03/018750,

LS, 20030008013, and WO 0G/00176, Pulmonary forniulations containing stable

glassy slatepowder are described in U.S, 200201419945 and US. 6,300,671, Other

acrosol forrnulations are desribed in EP [338272A1 WO anUL, &. 5,348,730,
US. 6,456,387, WO. GT/O4dGLL,and US. 6,294,153and U.S, 6,290,987 degeribas:30s iposemalbased formolation that can be administered via veel ar other moans,
Powder formulations for inhalation are described in U.S. 20030053960 and WO

~ 163 -
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U(/6034{, The agents can be administered intranasally as described in US.

200 URBS824

‘The agents ean be incorporated into microemulsions, which generally are

tharmodynamicallystably, isotropically clear dispersions ofpyo immiscible hauids,

§ such as cil and water, stabilized by an interfacial fimofsurtactant molecules

(Eneyclopedia of Pharmaceutical Technology (New York: Marcel Dekker, 1992),

volume 9), Foy the preparation.ofmicroemulsions, surfactant Comaulsifer), co-

surfactant (co-emulsifier), an oil phaseand a water phaseare necessary. Suitable

surfactants includeanysurtaetants that are useful in the preparation of emulsions, e.g,

40 emuisitiers thal are typically used in the preparation of creams. The co-surfactant (or

"eo-ermlaificr) is generally selected fromthe group ofpolygivcoro] derivatives,

siveera! derivatives and fatty alcohols. Preferred emalstiier/en-emulsifier

combinationsare generally although not necessarily selected from the graup

consisting of glyceryl monostearate and polyoxyethylenestearate; polyethylene

w glycol and etlpyioneglycol palmnitostearate; and ‘aprile and capric trighycerides and
alsoy! macrogolglycerides. ‘The waterphase includes not only water but also,

glycol, polyethylene glyools, preferablylowerxPtypically, buffers, glacose, propylene

molecular weight-polyethylene glycols (e.g, PEG300 and PEG -4)0), and/or glyoeral,

and,the Hke, while theofl phase will generally comprise, lor example, fattyacid

20 usters, modified Vegetable oils, siliconeofls, mixtures of mond- di- andtriglycerides,

mona and di-esters of PEG(¢.g., oleoyl macrogol glycerides}, ete.

The agents of the disclosure can be incorporated info pharmaceutically-acceptable

nanoparticle, nanosphere, and nanocapseule formulations (Deliz aml Blanco.Pricie

25 2008 Molecule 10:65-80). Nanocapsules can tenercompounds in astable
and teproducible way (Henry-Michelland et al, 1987; Quintanat-Geerrera ot al,

1998: Thouglas et al, 1987). To avoid side effects due to intracellular patymeric

overloading, ultrafine particles (sized around 0.1 pm) can. be designed using polymers

able to be degraded in-vive (¢.8. biodegradable polvalkyl-cyanoaorylate
“a

a nanoparticles}, Such particles are described in the prior art(Couvreuret al, 1980;

- 104
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LOSS: vor Mahlenef al, 1998; Zambaun et al 1998) Pinto-Alphand:ry ob al, 1805 and

ULS. Bat. Na. 5,148,684),  
“Sho apents ofthe disclosure can be formulated with pH sensitive materials which may

§  inehide those desorbed in WOO4041195 (including the seal and enterie coating

described thereis) and pH-sensitive coatings that achieve deliveryin the colon

inefeding those désoribed in DS4910021 and WO9001329, USHA1UOZ 1 doserihes

“a8ing a pH-sensitive material to coat a capsule. WOSQGTS29 describes usingpH-

sensitive coatings on beads containing acid, where the acid in the bead gore prolongs

1G dissolution of the pH-sensitive coating, UL S. Patent No, 5,175, 003 disciases 6 dual

mechanism polymer mixtare composed ofpli-sensitive enteric mateniaia and film

formingplasticizers capable of conferring permeability tothe enteric material, for use

ip drag-ielivery systems; a mairis pellet composed ofa dual mechanismpalymer

mixture sermeated with a drugand sonistimes covering apharmaceuticallyseutral

18 nocleus: apiernbrane-coated pellet comprising a matrix pellet coated with a dual

mechanism polymer mixture envelope.ofthe same or different composition, anda

pharmaceutical dosage form containing matrix pellets, The matrix pellet releases actd-

soluble drags by diffusion in acid pH and by disintegration at pil levels-ofPnotndnally

abut 9.0 or higher. The agents of the disclosure maybe forovalatedtsyihe pl

2 triggeredtargeted contro! release systems described in WO04052339, The agentsof

the disclasure may be frmulated according to the methodologydescribed inanyof

WOU3 105812 (extradedhyrdratable polymers); WO0243 707 ¢CHEYMEOcleavablemenibrangeases WO3007913 and WO0ID86297 (mucdadhesive systems);
WOO2072075 (bilayer lanrinated formulation comprising pHloweringagent and

absorption enhancer); WOQ04064769(amidated peptides}; WO0S063 156(solid lipidnS io

suspension with pscedotropic and/or thixnotropic properties upon melting):
WOOSH3SO29and WO0IG35041 (erodible, gastric retentive dosagefonns);

(LISSG07790 and US5972380 (sustained release dosagefarms}; WOOST 127 LE (oral

extended polease compositions), WO0S027878, WO020720333, and WO02072034

a) {delayed release compositions with natural or synthetle gum); WOOSD30182
foontralled refeage formulations with an ascendingrate of release), wooso4e0oe

~10S~
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BIS(gucroencansilation system), US Patent §,952, 314 Gopolymer: USS 108758 (glasey

amylose matrix delivery}; US 5840860 (modified starch based delivery). JP10324642

{deliverysystem comprisingchitosan and gastric resistant material such ag wheat
 

eladin or eink US5866619 and US6365629 (saccharide containing polymer); US :
&  SS3L ISS Cdosoribes adrugdelivery system containing a water soluble core (Ca

vectinale or other water-insoluble polymers) arid outer coat which bursts (eg

hydraphobie polynur-Eudragrithy US 6234464. US 6403130 fooating with polymer

comaining casemand high methoxy peotins WOO 74175 (Matilard reaction product}:

WODS063206 (solabHity increasing formulation); WO040] 9872 (transferring fasion

3 proteins}. The agents ofthe disclosaremaybe formulated using pustrointestinal
retention systemtechnology (GIRES; Merrion Pharmaceativals). GIRES comprisesa

cortrdlledrelease desage form mside an inflatable panch, whichis placed in 4 drug

capsule for oral administration, Upon dissolutionof the capsule, a gas-generating

system indlates the pouchin the stamach whereit is retained for 16-24 hours, all the
$

iS timereleasing agents ofthe disclosure,

‘Theagents ofthe disclasare coxa be formulated in an osmotic deviceinchiding the

ones alisclosed in US4503030, US5600590 and USS358502, US4305050discloses an

oamutic device for dispensing a drug tocerlainpH regions of the gastrointestinal tract,

20 More partionlarly, the disclosure relates to an osmotic device céinprising a wall

formed ofa semi-permeablepH sensitive composition that surrounds a compariment

containing@ drug, with a passagewaythrough the wail connecting the exterior afthe

doviee with the compartment. The device delivets the drug at a. controlled rateis the

rogion of the gastrointestinal tract having a pHofless than 3.5, and thedevice, self

26 destruct and releases all lis drugin the region ofthegastrointestinal tract having a pH
ureater than 3.5, thereby provisdliagtotal availability for drag absorption. LI. 8. Patent

Nag. 5,608, $90and 5,358,502 disclosean.osmotic bursting devicefor dispensing a

beneficial agent to an aqueous environment. The device comprises a beneficial agent

and asmagent serroundedatleastinpart byasenu-permeable membrane. The

beneficial agent mayalso fanetion as the osmagent, The semi-permeable membrane isyw m0 pet

permeable te seater and substantiallyimpermeable to thebeneficial agent and
» 106 =
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osmagont, A trigger means is attached to the semi-permeable membrane fe. @. , joins

twe capsule halves}. The trigger meansis activated by a pHoffrom3 ta 9and

wiggers the eventual, but sudden, deliveryofthe beneficial agent. ‘Thase devices

 
ensbic the pH-triggered relouse ofthebeneficial agent core as a bolus by osmotic

§ bursting,

The agents of the disclosure maybe formulated based onthe disclosure described in

US. PatentNa. 5.316, 774 which discloses a compositionfor the controlled release

of an adtive sabstanve cormprising a polymeric particle matrix, whore cach particic

es a networkof internal pores. The activesubstance is entrapped withinthe pore

12 network togetier with a blocking agent havingphysical and chemical characteristics

selected io modifythe release rate ofthe active substance fromthis interial pore

network. 1A one emboditnent, drugs maybe selectively delivered ia theintestines

using an enteric.material as the blocking agent, The enteric material remains intact in

the stomachbut degrades undér the pH conditionsoftheintestines. In another
18 embodiment, the sustained release formulation employs a blocking agent, which

remains stable under the expected conditions of the envirannient to whichtheactive

substanceis to bereleased. The use of pH-sensitive materials aloneto achieve site-

specific delivery is difficultbecause ofleaking of the beneficial azent prior to the
release site or desired deliverytine andit is difficult to achieve long time lags before

2 pleasofthe’active ingredient aller exposuréto high pH (becauseofrapid dissolation

of degradation ofthe pH-sensitivematerialy).

‘Yhe agents may also be formulated in a hybridsystem which combines pH-sensitive 

materials and osmotic deliverysystems, Thesehybrid devices provide delayed
26 —‘hyitiation ofsustained-rélease ofthe beneficial agent. In one device.a pH-sensitive.

matrix of Goa Hingdissolves:releasing osmotic devices that provide sustained release of
Hye beneficial agent see U, 8. Patent Nos. 4,578, O75, 4,687, 883, and 4,851, 2391 Asecond davice consists ofa semipermeable coating madeofavplymarlen of an
insolable-and apH-sensitive material, As the pHincreases, the permoubility ofthe

a0 coating increases, Increasingthe rate of release of beneficial agent see U, S, Patent

Nas, 4,096, 238,4, 503,030, 4, 522, 625, and 4,587, 117.

- 107 -
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‘The agente of the disclasare maybef formvulated in terpolamers accordingto LS,

Patent No. 3.484,610 which discloses terpolymers which are sensitive to pH! and

mperatare which are usefl carriers for conducting bioactive agents thrashthe

5 gastric fofces ofthe stomach in a protectedform, The terpolymers swell al the higher

physiclogicphi ofthe intestinal tract causing release ofthe binagtive agents rate the

hytestine, The terpolymers are linear andaremade up of 35 to.99 wit afta

iemperature sensitive component, which inparts to the terpolymer LOST dower

critical solutiontemperature) properties belowbody temperatures, P to 30 wi i ofa

@ pli sensitive component having a pKa in the range of from 2to 8 whichfinetions

: chrough ionization or daionization ofcarbe:sylic acid groupsto prevent the biagctive,

agont Gorn being joatal low pH but.allows bioautive agent release af physiological pl!

of about.7.4 and a bydrophobie component which stabilizes the LCSTbelow body

iemperatures and compensates for binattive agent effects on the terpolymers. The

ig ierpolymers provide for sale boactive agent loading, a simple procedurefor dosage

farm fabrication and thetesrpolymer functionsas a protective carrier in the acidig

environment ofthe stomach and alsa protects the bioactive agents rom digestive

enzymes until the bieactive agent is releasedin theintestinal tract.

20 The auents ofthe disclognremaybe formulaiedin pH sensitive pulyrmers accordingto

those desoribed in U.S. Patent.No. 6,103, 865. U.S. Patent No. 6103, 864discloses

pli-sensitive polymers containing sullgnamide groups, which can be changedin

vhysical properties, suchas swellabilty andsolubility, depending on phand which
‘A 

eanbe applied for a drug-delivery system, ble-materal, sensor, and the like, and.s
*

on preparation method therefore. The pH-sensitive polymersare preparedbyintroduction

ofsulfonamide groups, various in pha, to hydrophilic groups ofpolymers cither

through coupling tothe bydrophilte groups of polymers, such as acrylamide, N,'N-

dimethylacrylamide, acrylic.acid, N-isopropylacrylamide and the lke or 
 copolymerization with oshor polymerizablemonomers. These pH-sensit‘ives polymers

ad. may have a structure oflinear polymer, graftedcopolymer, hydrogel or

interpenetrating network polymer.
~ 108 ~
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‘The agentsof thedisclosure maybe formulated according U.S. Patent Ne, 3, 656

292 which discloses a composition for pH.dependent or pHregulated controlled

release of active Inpredicnis especially drugs. The composition consists of6

campactable mixture afthe active ingredientandstarch molecules: substituted with

acetate and dicarboxylate residues. The preferred dicarboxylate acid is succinate, The

average substitation degreeof the acetate residueis at least 1 and (. 2-1. 2 forthe

icurboxylate residue, The starch molecules can have the acetateand dicarboxylate
rosidues attached te the same starch molecule backbone or attached to seperate starch

molecule backbones, Thepresent disclosure alse discloses methods for preparing said

afurch acetaie dicarhoxylates by transeaterification or mixing ofstarchacetates and

starch diearhoxylates respectively,

‘The agents of the disclostire may be formulated according te the methods describedin

8. Patent Nos. 3,554, 147,58, 788, 687, and 6,306, 429 which disclose a method for

the controlled release ofa biologically activeagent wherem the agent is released trans

a hydrophobic, pH-sensitive polymer matrix. The polymer matrix swells whenthe

environment reaches pH 815, releasitigthe active agent. A polymer ofhydrophobic

and weakly acidic comanomers-is disclosed for use in the centrolled release system.

Also disclosedis a specific embodiment.in which thecontrolled release system may

se used, The pli-sensitive polymer is coated onto a latex catheter used in ureteral

catheterization. A ureteral catheter coated with apil-sensitive polymer bavmg an
antibiatic or orease inhibitor trapped withinits matrix will release theactive agent’

when exposed to lugh pH ering.

‘The agents oun be adminisicred aging COLAL®colonie dragdelivery technology
QLS. Patent No. 6,534,549) BYOlaternational, Lid, Allzyme, pls Cambridgé, UR}

in which smal! pellets containing the agents are opated with ethylecilulose and a

specific formof amylose.This coating prevents dragreleaseinthe stomachand small

intestine: When ihe pellets reach the colon the amylosein the coating is broken dow:

by bacterial enzymes and the agent isreleased.

+ 109+

1186



1187

 
 

 

 

WU

cea ot

20

WO 2007/101158 PCT/US2007/062815

The agents of the disclosure maybe formulated in/with boadhesive polymers

according to US Patent No. 6,365, 187. Binadhesive polymers in the formofor as &

Soating of, microcapsules containing drugs or bioactive substances which may serve

for therapentic, or diagnostic. purposes in diseases of the gastromitestinal tract, are

deserthed ip US6365 187. The polymeric microspheres all have a bloadhesive force af

at legal] } roNvony” (110 N/ém2) Techniquesfor thefabrication ofbloadhesive

microspheres, as well as a method for measuring bieadhesive forces between

niorospheres und selected segments ofthe gastrointestinal tract in vitro are also

described. This quantitative method provides a meansto establish a correlation

between the chemical nature, the surface morphologyand the dimensionsofdrug-

loaded microspheres on-one hand and bioadhestye. forces on the other, allowing the

gcreening of the most promising materials fromarelatively large group ofnataral and

aynihetic polymers which, fron theeretical consideration, should be used for making

hloadhesive microspheres. Solutions ofmedicamentin buffered saline and similar

vehicles are commonly employed to generate an.acrosol ina nebulizer. Sinyple

neébulizersoperate on Bernoulli's principle and employastreamof air ar oxygen to

generate thé spray particles, More complex nebalixers employultrasoundto create

the spray particles. Both types-are well known in.the art and are described in. standard

textbooks ofpharmacysuch as Sprowls’ American Pharmacy and Remington’s The

Science and Practice of Pharmacy. Other devices for generating aerdsols employ

compressed pases, usuallyhydrofluorocarbons and chlorofaoracarbons, whichare

mixed with the medicament and any necessary exerpicais in g pressurized container,

these devices are HRewise described in standard textbooks such as Sprowls and

Remingion.

“Nhe agents van be a free acid or base, or apharmacologicallyacceptable salt thereal.

Solids can be dissalved or dispersed immediatelyprior te administration oreartier In

serne clroumetances the preparations inclade a preservative to preventthegrowth of

microorganisms, “Thepharnaceutical forma suitable for isjection can include sterile.

aqueous or organic solutions or dispersions which include, e.g, water,analcoluwl, an

organic solvent, an oil or other solventor dispersant (e.g., glycerol, propyleneglycol,

Hid.
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polyetlyyiene glycal, and vegetable oils). The formulations may contain antioxidanis,

buffers, bavieriostats, and solutes that render the formulation isotonic with the blood.

of the intended recipient, and aqueousand non-aqueoussterile suspensions that can

include suspending agents, solubilizers, thickening agents, slabllizers, and

5 preservatives. Pharmaceutical agents can besterilized by filter sterilization or by

other suttable means. The agent can be fused to immunoglobulins or albartia,

albumin variants or fragments thereof, or incorporated into 4 Hposome ia improve

hali-life. Thus the peptides describedherein maybe fused directly orvia a peptide

Hnker, watersoluble polymer, or prodrug linker ta allmimin or ananalog, fragment, or

10 derivative thereaf Generally, the albumin proteins that are part of the fusion proteins

if thepresent disclosure maybe derived from albamin cloned fromany species 
including human. Human serumalbumin (HSA) consists ef’a single non-glycagylated

polypeptide chain of S85 amino acids with a formola molecular weight of 66,500, The

aiming ackt sequence of human HSAis known[SeeMeloun, et al. (1975) FEBS

{@ Juotters. S8:154; Behrens, of al, (1975) Fed. Proo, 34.591; aeofal.ae
Avoids Research 9:6702-61 1+ Minghetti, et al. (1086) J. Biol, Chem, 261:6747, cach

af which are incorporated byreferenceherein] A variety ofpolysnorevariants 8s
well as analogs and fragments of albumin have been described, (See Welfkarp,of al,

£79733 Ann, Hum. Genet. 37:219]. For example, in EP322,094, variousshorter:

20 farms ofHSA. Sometofthese fragments of HSA are disclosed, including HAAG

373),HSAC-388), HSACL-389), HSACL-365), and HSAG-419) and fragments

bebyog

HSAC-I77) aod HISAG--200) and fragments between HSA(I-177) and HSAC ~200}.
3 1-369 and 1-419 EP 309,666disclosesalbumin fragments that include

 

Methods related ta albumin fusion preset.cau be found in US 7,056,701 , US
2
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 »OOSG88 and the related priarity documentsand references cited therein. The
agent can also be conjugated to polyethylene elycal (PEG) chains, Methods for

peeviation and additional formulations containing PEC-confugates Ge. PEG-hased

a8 hydlrogels, PEC} modified Iposames) can be found in Harris and Chess, Nature

Reviews Drug Discovery 2: 214.25?1 andthe references therein. Peptides can alec be
wioditied with alkyl proups (e.g., C1-C26 straight or branched alkyl groups); fatty
avid radicals: and combinations of PEG, alkyl groups andfatty acid radicals (see US

Patent 6,309,633; Soliero efal., 2001 Innevations in Pharmaceutical Technology 106-
 

20 110) The ayant can be administered via a nanocochleateor cochleate delivery
vehicle (BioDelivery Sciences International), The agents can be-delivered

iransmucosally (i.8, across a mucosal surfacesuch as thevagina, eye. or nose) using,

formulations such as thai described in U.S. 3,204,108. Theagentscan be formulated

in microagapsules as deseribed in WO R8/01165, Theagent can be administered intra-
25 -ofally usingthefoimulations desoribed in U.S. 20020055496,WO G0/47203,snd

US. 6,498,020. “Phe auent-canbe delivered using nahoenmulsion formulations

deseribed In WO OLALT28A2,
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Comtroliad release fornvalations

in general, one can provide for controlled release of the agents described. herein.

through the use of a wide variety of polymeric. carriers and controlledreleasesystems

inchidiag erodible and nen-crodible matrices, osmotic conteal devices, various

reservoirdevices, enteric coatings and multipartioulate control devices.

Matrix devices are 4 cormman device for contrallingthe release ofvarious agents, In

suoh devices, the agents described herein ate generally present as adispersion within
the polymer matrix, and are typically fomed bythe compression ofa polymeniirag.

muxture or by dissolution or melting. Thedosage release propertiesof these devices
a

maybe dependent upon the solubility ofthe agentin thepolymermatrix ar, in the

case oF porous mairices, the sohubility in the sink solution within the porenebyork,

and ihe torluosity ofthe network. dn oneinstance, when utilizingan erodible

polymeric matrix, thé matrix imbibes water and forms an aqueous-swollen gel that

entraps theagent. The matrix jhen pradually erodes, awells, disiniegrates or dissolves

in the G1 tract, therebycontrolling release of one or more ofthe agents deseribed

herein, Ip non-orodibiedevices, the agent is released by diffusion firaughaninert

yalyEK,

Agents described herein can be incorporated into. an crodible or non-erodibis

polymericmatrix controlled release device, By an orodible matrix is meant aqueons~

evodible or watet-swellable oraqueous-soluble in the sense ofbeing eithererodibleor

swellable or disselvable in pure water ar requiring the presence of an acid or baseto

ionize ihe polymeric matrix sufficiently fo cause erosion or dissclution. When

contactedwith the aqueous envirsament ofuse, the erodible polymeric matrix

imbibes water and forms an aqueous-swollen gel or matrix that entrapsthe auent

desorbed herein, Theaqueous-swollen matrix gradually erodes, swells, disintegrates

or dissalves in the environment ofuse, thereby controflingthe release of a compound

described hereinto the environment afuse.

ned Eyal
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‘

The erodiide polymeric matrix info whichan agent deseribed herein-can be

incorporated may generally be desorbed asa set of excipients that are mixed with the.

apeat followingfts formation that, when contactedwith the aqueous environmentof

use invotbes water and forms a water-swollen gel or matrix that entraps the drag foon.

Drug release may occur bya variety ofmechanisms, for example, the matrix may
Gsintoyratear dissolvefrom around particles or gramules ofthe agent or the agent

maydissalvein the imbibed aqueous solation and diffuse from the tablet, beads ar

gcanales.ofthe devico, One ingredicnt of this water-awellen matrix fa the water-

awellably, erodible, or-soluble polymer, which may generally be deseribed as at

oanapolymer, hydrogel or water-swellable polymer, Such polymers may belinear,

branched, or erogslinked. The polymers may be homopolymers or copolymers. Tn

cortain embodiments, theymay be synthetic polymers derived from winyl, acrylate,

methacrylate, urethane, ester and oxide manomers. In other emthodiments, they can

bo derivatives afnaturally occufring polymers such as polysaccharides (e.g. chitin,

chitosan, dextran and pullulan; gumagar, gum arabic, sunkaraya, locast bean gum,

gum fragatanth, carrageenans, gum ghatti, guar gam, xanthan gam and sclerog{uewn),

starches (e.g. dextrin and maltodextrin), hydrophilic collaids (e.g. peettin),

nhosphatides (e.g. lecithin), algimates (e.g. ammoniumalginaie, sodium, potassrum:or

calclum alginate, propylene glycol alginate), gelatin, collagen, and cellulosics.
Cellulosica are vellulose polymerthat has been modified byreactionofat least a

portionofibe hydroxyl groups onthesacchariderepeal units witha.compound to

form an ester-Linked or an ether-linked substituent, Por example, theccllolosicethyi

eeflulose fiss an ether Unked ethyl substituent attachedto the saccharide repeat um,

while the caldosic cellulose acetate hag an ester Hinkedacetate substituent, In certain

embodiments, thecellulusies for the eradible matrix comprises. aqueous-soluble and
aquecus-eriudible collulosics can include, for example, ethyl cellulose(EC),

methylethy! cellulose (EC), carboxymethyl cellulose (CMC), CMEC, bydroxyethyl
os

eellalose (HBC), hydroxypropyl celhilose GHPC),cellalose acetate (CA), cellulose

propionate (CP), cellulosebutynite (CB), ecfiniaseacetate butyrate (CAB), CAP,

CAT, bydroaypropyl methyl cellulose (APMC), 4IPMCP, HPMCAS, bydroxypropyl
methyl collulose acetatetrimellitate (HPMCAT), and ethylhydroxyethylcellulose

> }44-

1191



1192

ao
wr

BD tnt

i ee]

WO 2007/101158 PCT/US2007/062815

(EHEC), In certain embodiments, the cellulosics cumprises various prades of lnw

viscosity CMWless than or eqnal to 50,000 dalions, for example, the Dow Methoce!™
senies HS,HESLV, ESOLVand KOOLY) and bigh viscosity (MWggreater that 30.000
daltons, Sor example, ESMCR, ELOMCR, R4M, RISM ond R1Q0M and the

Mathece!” K series) HPMC. Other commiurelally available types ofHPMCinchale,

the Shin Kien Metolose 90SHseries.

“The choiceofmatris material can havea large efeet on the maximum drag

concentrationaitained by the device as well as the maintenanceofa high drag:

concentration, The matrix material can bea concentration-enhancing polymer, for

exanrple, ag deseribed in WOO0S/01 1634.

cither materials aseful as the erodible mattix material iriclade, but are nat mittedtc,

pullnlas, pabyvinyl pyrrolidone, polyvinyl alcohol, polyvinyl acetate, glycerol Tatty

acid esters, polyacrylamide,polyacryhe acid, copolymers of ethacrylic sent ar

methacrylic acid (BUDRAGITO, Rohm America, Inc., Piscataway, NewJersey} and

other avrylle acid derivatives such as homopolymers and copolymers of

butyhnothacrylate, metlylmethaorylate, efhylmethaorylate, ethylacrylate, (2-

dimethylaminoethyl} methacrylate, and (trimethylaminoethyl) methacrylate chloride,

The erodible matrix polymer may coritain a widevariety ofthe sane types of

additives and excipients knownin the pharmaceutical arts, including osmopolymers,

asmagens, solubility-cnhancing or-retarding agents and excipients that promote:

stabilityor processing ofthe device.

Akematvely, the agentsofthepresent disclosnre maybe adininistered by or
corporated into a nor-erodible matrix device. In sach devices, an agent described

Rerein is distributed i4 an inert matrix, The agentis released bydiffusion throughthe

inurl matrix, Examples ofmaterials suitable for the inert matrix include ingoluble

plastics (e.g methyl acrylate-methyl methacrylate copolymers, polyvinyl cbloride,
polyethylene), hydrophilic polymers (2.23, ethyl cellulose, cellulose seetato,

crosslinked polyvinylpyrrolidone Gilso known as crospovidene)), and fatty

compounds (e.g, carmauba wax, microcrystalline was, and trighycerides}. Such devices

11S.
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arg deserfhed further iy Remington: The Science and Practice of Pharmacy, 20%

adition (2000),

Matrix controlled release devices may be prepared byblending an agent daéscrived

herein and other excipients together, and then forming the blend into e teblot, caplet,

§ pill. or other device formed bycompressiveforces, Such compressed devioes may be
formed aging any ofa wide varietyofpresses used in the fubrication of

pharmaceutical devices, Examples includesingle-punch presses, rotary tablet presses,

and multilayer rotary tablet presses, all well known. in the act. See for example,

Romingtor: The Seience and Practice of Pharmacy, 20th Edition, 2000, The

10 compressed deviee maybe of any shape, iclading round, oval, oblong, cylindrical, or

iriangular. Theupper and lower surfaces efthe compressed device maybe Hat, round,
PONCAVS, DF COVER,

{n weriain embodiments, when fornied by compression, the device has a strength ofat

iS_Jeast S Kiloponds(Kpyem" (orexample, at least 7 Kps‘omy. Strengthis the Fachure

force, also known as-the tablet hardness required te fracture a tablet formed fromthe.

materials, divided by the maxunamcross-sectional area ofthe tablet normal to that

foreg. ‘Te fracture force mey be measured using.a Schleuniger Tablet Hardness

‘Tester, Model 6D. The compression force required to achieve this strength will

2G: Seperud on thé site of the tablet, but generally will begreater than about S kPfem*,
Priabilityis a well-knowmeasureofa device's resistance to surface abrasion that

smnousores weightloss in percentage after subjecting the devive to-a standardized

agitation procedure, Frlability values of from 0.8 to 1.0%are tegarded as constitating

the apper Emit of acceptability. Devices having a strength of greater than 4 ikProm*

28 generallyare veryrobust, having a friability of less than 6.5%. Othermethods for

forming matrix controlled-release devices.are well known in the pharmaceutical arts,

See for example, Remington: The Science and Practice ofPharmacy,20thEdition,

2008,
 

a¢ Ag noted above, the agents deseribed herein may also beincorporated info an asmotic

control device, Such devices generally include a core containinguneor more agents

-116-
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as described heroin and 4 water permeable, non-dissolving and non-erodingcoating

surrnonlingthe oore which controls the influx ofwaterinto the core from an aqueous

onvirgnnient af use so as fo cause drug release by extrusion of some.orall ofthe core

to the environment of use. In certain embadiments, the coating is polymeric,

 
§  agueous-permoatle, and has at least one delivery port, The core ofthe osmotic device

aptionally includes an osmotic.agent which acis to imbibe water fromthe surrounding

envirimibent via such a Seimi-permeable membrane. The osmotic agent contained in

the care ofthis device may be an agqneons-swellable hydrophilicpalymer or itmay be

an osmogen, also known as an osrnagent. Pressure is generated within the davies

4 which forces the agent(s) out of the device via an orifice (ofa size designedto

minimize solate difiusian while preventing the build-up afa hydrastatio progsure

hen),

Gsmotic agenis. create& driving forcefor transport of water from the environment of

use into the core of the devices,Qamotic agents include batare not limited to water-

swellable hydrophilic polymers, and osmogens (ar osmagens). Thus, the core mayne Eea)

include wuter-swellable hydrophilic polymers, both ionic andnonionic, afien referred

io as osmopolymers and hydrogels. The amount ofwater-swellable bydrophihe
polymers present in the core mayrange from-about 5 te abotit 80 wis (inchuding for

example, io $0 wt). Nonlimiting examples ofcore materials include hydrophilic

#0 winst and aervVlicpolymers, polysaccharides such as calonim. alyibate, polyethylene

oxide (PEO), polvethylené ghycol (PEG), polypropyleneglycol (PPO), poly @-

hydroxyethyl methacrylate}, poly(acrylic) acid, poly (methacrylic) acid,
polyvinylpyrrolidone(PVP) andcrosslinked PVP,polyvinyl aloohol (PVA),

PVA/PVP conayinersand PVA/PVP. copolymers with hydiophobic monomers such

35 ag methyl methacrylate, vinyl acetate, and thelike, hydrophilic polyurethanes

containing large PEO blocks, sodiumcroscarmellose, carrageenan, hydroxyelbyl

velhdose (HEC),hydroxypropy] cellulase (NPC), hydroxypropyl methy?.cellulose
(APMC), carboxymethyl cellulose (CMC).and carhoayettiyl cellulose (CEQ),sodium
alginate, polycarbophil, gelatin, xanthan gum, and sodium starch syste. €Other

3G materials includes hydrogelss comprisinginterpenetratingnetworks of polymers that
maybe formed by addition or by condensation polymerization, the components of

~ iF.
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which may comprise hydrophilic and hydrophobic monomerssuch as those jast

mentioned, Water-swellable hydrophilic polymers includebut arenotlimited to PEO,

PEG, PVP, sodiumcroscarmetiose, HPMC, sodiunrstarch glycolate, polyacrylic acu

 
aid ernsslinked versions ar mixtures thereof.

‘The coremayalso inclade an osniogen (or osmagent), The amount of osmogen.

present in the core mayrange flom about 2 to about 70 wits (inchiding, far example,

frora. 10 fo SOwits). Typical classesofsuitableosmogonsare water-soluble organic

acids, salts and sugars that are capable of imbibing waterto thereby offect an osmotic

49 preasure gradient across thebarrier of the surrounding coating. Typical useful

astrogens include but are notlimited to magnesiumsullate, magnesium chloride,

ealehan ohlcride, sodium chioride, lithiuni chlotide, potassiuin sulfate, sodidas

carbonate, sodiumsulfite, ithium sulfate, potassiumchloride, sodians sulfate,

tol, urea, sorbitol, mostial, raifinose, sucrase, ghivose, fructose, factose, mannitel, »

19 otic ackd, suecitic acid, tartaric avid, and mixtures thereok In certain embodiments,

the asmogen is ghicore, lactose, sucrose, mannitol, wylital, sodium chloride, inchiding

compbinations thereat

‘The care may Include a.wide variety ofadditives and excipients that enhancethe

verformanceof the dosage form arthat promote stability, tableting ar processing.

20 Stich additives and excipients includetubletingaids, surfactants, water. soluble
polymers, pH.madifiers,fHlers, binders, pigments, disintogrants, anboxidants,

lubricants andaverants, Nonlimiting examples ofadditives andexcipients include

out are net limited to those described elsewhere herein as well as microervstalline

eellalose, motalicsalts af acids (e.g, aluminumstearate, calciumstearate, magnesia

P32. on nm atuarate, secium stearate, zine stearate), pul control agenis (e.g. bafiers, organicacids,
arganio doid salig, organic and inorganic bases), fatty acids, hydrocarbons and datty

leohols fo.g. stearicacid, palmitic acid,liquid paraffin, stearyl alcohol,and palmilol),

inity achd esters (e.g. glyceryl (nono-and'di-) stearates, triglycerides, glyceryl

(palnilticatearic} ester, sorbitan estore (¢.2. sorbitan monostearate, saccharase

30 Monastearaic, saccharose monopalmitate, sodiumsteary! fumarate), polyoxyethylene

sorbitan esters), surfactants (e.g, alkyl sulfates(e.g, sodiumlauryl sulfate, magnesian,

V8
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lauryl sulfate), pabmmers (e.g, polyethylene ghyouls, polyoxyethylene giveols,

sohoevetsdene,polyoxypropyl ene others, including copalymers thereos},
polytetrafluoroethylene), andinorganic materials {eB, tale, calelumphosphate),
eyelodextrins, sugars (o.g. lactose, xyitol), sodium. starch glycolate}. Nonliniiting
examples ofdisintegrantsare sodiumstarch ghycolate (a, g., Explotab” CLY,

LMHCKOGcrystaline celinlose (e. g.. Avicel”), mieroorystalline sicified cellulose (e.g.
et gy TR egg as

Prasoly”“Vecroscarmelloge sodium (e. a, Ae-Di-Sol }. When the agent deseribed

herein is 4 solisf amorphous dispersion formed bya sclvent process, suchadditives

may Ge added directlyto the spray-dryingsohition when fining an agent deseribed.

beret‘concentration enhancing polymer dispersion anch that the additive is dissolved.

or suspended in the solationas a slurry, Alternatively, sach additivesmaybe added.

{ollawing ihe spray-drying process to aid in forming the Gnal controlled release
ROVICe.

‘A nonfiodting example ofan osmotic device consists of one or more drug layers

comaining an agent described herein, such ag.asolid arnorphous drag/polymer

dispersion, and a sweller layerthat: comprises a water-swellable polymer, witha

coating surrounding the drag layer and sweller layer. Each layer maycontain other

excipients suck astableting.aids, osmagents, surfactants, water-soluble polymersand

water-swellable polymers.

Suchosmatic delivery devices maybe fabricated in various geometries including

bilaver (whercin the core comprises a druglayerand a sweller layeradjacent {o each

other}, inlayer Gvherein the core comprises a swellerlayer sandwiched between hwo

drug layers} and coficoniric (wherelt: the core comprisesa central swelfer agent

garroanded bythe drug layer), The coating of sucha tablet coraprises a membrane

parmealsie to water but substantially impermesble fo dragand excipients confained

within. ‘The coating containsone or-more exit passageways ov ports in communication
oe
The drug-containing

\ y

tayer(a} ofthe core contains thedrug agent (inching optional osmagents and

~ ELS

1196



1197

an

40

2G

WO 2007/101158 PCT/US2007/062815

bydrophiie water-schuble polymers), while the sweller layer consists of an

expandable hydrogel, with or without additional osmotic agents:

When plaood in an aqueous medium, the tablet imbibes water through the membrane,

causing the agent io form a dispensable aqueous agent, and cauaingthe hydrogel layer

tu expand and pash against the drug-containing agent, forsing the agent aut of the exit

passageway, The agent. can swell, aiding in forcingthe drue outofthe passageway.

Drug can be'delivered from this type of delivery system cither dissolvedor dispersed

in the agentthat is expelled fromthe oxit passageway.

The rate of drug deliveryis controlled bySach Rictors ag the permeability and

thickness afthe coating, the osmotic pressure of the drug-containinglayer, the degree

ofhydrophilicityofthe hydrogel layer, ard the surface area ofthe device. Thase

siglled in the.arl.will appreciate that increasingthethickness ofthe coating will

reduce therelease rate, while any ofthe following will increasethe releaserate:

inereasing the permeability ofthe coating; increasing the hydrophilicityofthe

hydragel layer; increasingthe osmotic pressure ofthe druy-vontaining layer;or

increasing the device's surfacearea,

Other materiale-useful id forming the drug-containing agent, ih additibuito theagent

deseribed hereiii itself, includeHPMC, PEO and PVP andatherpharmaceutically

acceptablecarriers, In addition, osmagents such as sugars or salts, Inchading but not

linntedto sucrose, lactase, xylitol, mannitol, or sodiumchloride, may be added.

Matorlals which are useful for fermingthe hydrogel layer include sodium CMC, PEO

fe.g, poleshaving an average molecularweightfromabout$,008,000 to about

7,500,000 dsitons), poly (acrylic acid), sodium (polyaerylate), sodium:crasearmallase,

sodiamstarch glycolat, PVP, crosslinked PVP, and other high molecular weight

hydrophilic materials:

In the case of'a bilayer geometry, the delivery pori(s) or oait passageway(s} maybe

lneated on the side of the tablet containing thedrugaggent or may beon bath sides of
- 120-
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the tiblet or event on the edge of thetablet so as to comiect both the dreglayer and the

aweller layer with the exte:shor ofthe device. Theexit passageway(s) maybe

prodaced bymechanioal means orby laser“illing at byereating a difficult-to-coat
region on thetablet by useof special tooling during tablet compression or byother

o REE,

‘The vamotic. device canalse be made with a homogeneous core surreunded bya

semipermeable membranecoating, a6 inUS3845770, The sgent deseribed herein can

he incorporatedinto a tablet core and a semipermeable membrane coating can be

10 applied via conventional tablet-coating techniques such as using a pan eoater. A drag

delivery passagewayoan then beformed in this coating2 bydrilling ¢ hole inthe.

aoating, either by use ofa laser or mechanical means, Alternatively, dhe passageway

maybe formedbyrupturing a portion ofthe coatingor by creating a region. on the

tablét thatis difficult to coat, as describedabove. In one embodiment, an osmotic

48 device comprises: (a)a single-layer compressed core comprising: @) an agent

described hereln, (i) a hydroxyethyleellulose, and Gi} an osmagent, wherein the:
hydrox yethyleeluloseis present in the core fromaboat 2.0%to about 3596 -by weight

andl the camugentis presentfrom about 15%to about 70% by waight; (b) a water-

nermeable layer surrounding the core; and (ch at least one passageway within the
20 water-permesble layer (b) for deliveringthe drugto a fluidl environment surroanding

the fable. In certain embodiments,the device is shaped such that the surfaceares to

volumeratio (ofa water-swollentablet) is greater than 0.6 nun" (meluding, for
example, greater than 1.0 mm’). Thepassageway connecting the core with the fluid
environment can be situated along the tablet band area. In certain embeciments, the

28 shape isan. oblong shape wherethe ratio ofthe tablet toolingaxes, Le, the major and

yoindr asee which define the shape ofthe tablet, are between 1:3 and 3 Gncluding, for

example, between 1.5 and 2.5). In one embodiment, the combination oftheagent

described herety and the osmagenthave an average ductility from about 100 te about
00 Mha, an averagetensile strength fromabout 0.8to about 2.0 Mpa, andauaverage

30 brittle fractureindexless than about.0.2. The single-layer core mayoptionally include
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adisintegrant, a bioavailabilityenhancing additive, and/or a pharmaceutically

acceptable excipient, carrier or diluent.

In cerigin embodiments, entrainment Glparticles of agents deseribed herein in the

6 axirading fluid during operation of such osmotic devieeis desirable. Fur the particles

to be wel! entrained, the agent drag formisdispersed in the fluid before the particles
have an opportunity to settle in the tablet core. One means of accamplishingthis is by

addinga disintegrantthat servesto break up the compressed coreinte itsparticulate

compononis, Noniimitiag exanples.ofstandard disintegrants include materials such as

49 sodiumstarch ebycolate(a. g., Eyavlotal“CLV), microcrystalline cellulase fe. ¢.,

Avicel microcrystalline silteified cellulose (e p., ProSoly} and crascarnrellose

- and other disintegrants known te those skilled in theart.éaodiurb (& b., Ac-Di-Sol”}
Genending apon the partioulas formulation, somedisintegrants work better than

others, Several disintoarants tend to form gels as theyawell with water, thus hindering

iS drug delivery fromthe device, Non-gelling, nan-swelling disiniegrants provide a more

rapid dispersion ofthe drug particles within the core as water enters the core. In

certain ombacimenis, non-gelling, non-swelling disintegrants are resins, for example,

inncéxchange resins. ‘In one embodiment,the resin is Ambeslite” IRP 88 (available

fom Rohm and Haas, Philadelphia, PA}. When ased, the disintegrant is presentin

290amounts tenging from about 50-74%of the core agent.

Water-soluble polymers are addedto keep particlesof the agent suspended inside the

dovice before they can be delivered thoughthe passageway(s) (eg.an orifice). Mig 
viscosity polymersare useful in preventing settling, However, the polymer in

35 cOMbINALOR with the agentis extruded through ihe passageway(s) under relatively
lowpressares, Atagiven extrusionpressure, the extrusion rate typically slaws with

increased viscosity. Certain polymersin combination with particles ofthe agent

deseribed hereis formhigh viscositysohitions with waterbut are still capable ofbeing 
extruded fran thetablets with a relatively low force, It contrast, polymerers having 8

ao Jowowelght-averaue, molecular weight (<: about 306,000) do net fern suffierntly

igcons solutions inside the tablet core to allow complete delivery ducto pari dle
-122-
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setting, Settling of the particles {s a problem when such devices are prepared with oo

polymeradded, which leadsto.poor drug delivery wiless.thetabletis constantly -

agitated to keop the particles fromsettlinginsidethe vcore, Settlingis-alse-problematic

when fhe particles are Jarge and/or of high density such thatthe rate af setling

§ TROPTCSRES,

In certain embodiments, the water-soluble polymers for such osmotic. devices do nat

interact with ihe drug, In certain embodiments the water-soluble polymeris a non

jonic polymer, A nonlimiting example ofa non-ionicpolymer femalsolutions
10 having a high viscasity yel still extrudable at low pressures is Nairoso!“250H (high

malecalar weight hydroxyethylcellulose, availablefrom Hercules Incorporaied,

Aqualon Division, Wilmington, DE; MWequal to about | enilicn daltons and &
degree of polymerization equal to about 3,700). Natrosal 250H”™provides effective

drugdeliveryatconcentrations as low as about 3%by weight of thecars when

18 vainbined with an osmageit. Natrosol 250H™“NEiss high-visensity grade nonionic

celluloseother that is soluble in hot or coldwater. The viscosity ofa 1% aohution of

Nutrosal- 2S50H using a Brookfield LVT GQ rpin) at 28°C is between about], S00 and

about 2,500 ons,

in certain embodiments, hydroxyethylcellulose polymers for use.in these numolayer

sgmotic tablers havea weight-average, molecular weight frony about 300,000ta aboutMe

LSmilion, The hydroxyeihyicellulose polymeris typically present in the core in an

amountfram aboat 2.0%to about 34%byweight,

Another exampleof an osmotic deviceiy an osmotic capsule, The eapsale shell or

26 portion efthe capsule shell can be semipermeable, The capsule can be filledelther by

g powder nr quid consisting ofan agent described herein, excipients that tmbibe

water ia provide osmoticpotential, and/or a water-awellable polymer, or optionally

solubilizing excipients. The capsule core can also bemadesuchthatithae a bilayero

multilayer agent analogousto the bilayer, tilayeror concentric geometries described

above,we3
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Another class of osmotic device useful in this disclosure comprises coated swellable

iablets, for example, as deseribed in EP378404, Coated sweflable tablets comprisea

tablet cors-comprisingan agent described hereinand a awelling material, preferablya
hydrophilic polymer, casted with.a membrane, which contains holes, or pores through

which, in the aqaenas ase environment, the hydrophilic polymef Can extrode and
carryoat the'aponl. Alternatively, the miembrane may contain polymericor low

smolecular weight water-soluble porcaigens, Porosigens dissalyein the aquequs.use

environment, providing pores through whichthe hydrophilic polymerand agent may

extrade, Examples ofporosivens are water-soluble polymers sach as HPMC, PEG,

and Jow molecular weight compounds. sach as glycerol, sucrose, glucose, and sodium

chloride, In addition, pores may beformed in the coating bydrilling helos in the

eouting usinga laser or other mechanical means. In this:class of osmotic devices, the

membrane punerial may comprise any. film-forming polymer, including polymers

which are water permeable or impermeable, providing that the membrane deposited

on the lablet core is porous or contains water-soluble porosigens of possesses a

macrascopic-hole for water ingress and drug release, Embodiments oftthis. class af
sustained release devices mayalsa be mulilayered, as described, for example,i

EP378404.

When an agent described herein is a Hgaid ofoil, such as a pid vebicle formulation,

for example as deseribed in WO0S/01 1634,the osmotic controlled-release device may

comprise a. sofi-gelor gelatin capsule formed with a composite wall andcomprising

the figuid formalation where the wall-comprises a barrier layer formed over the

external garface of the capsule, an expandable layer formed overthe barrier layer, and

a Semipertwable layer formed over the expandable layer. A deliveryport connects the

liquid formulation with the aqueons ase environnient. Such devices are desorbed, for

example, in. US64 19952, WS6342349, US53249280, US4672850, US4627850,

US4203440, and US3905631,

The vamatic controlled release devices of the present disclosure can slsc comprisea

eoaling. In cerlain embodiments, the asmatic controtled release devicecoating

exhibits one or more ofthefollowing features: is water-permeable, hus atleast one

~ 124
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port for the delivery ofdrug, and is non-dissolving and non-eroding daring release of

the drug formalation, suchthat drug is. substantiallyentirely delivered through the
deliveryport(s) or pores as opposedto delivery primarily via permeation throughthe

coating material itself Delivery parts include any passageway, aperdingor pore

whether made mechanically, by laser drilling, by pore formationeither daring the

ouatingprocess or 7 situ during use or byruptureduringuse. In certain embodiments,

the enatingis present nan amount ranging from about § to 30 ws Gineluding, far

axample, 10 t6 20 wits) relative to the core weight.

One forra afcoating is @ semipermeable polymeric menrbranethat bas the port(s}

formed therein either prior to.or during use. Thicknessof such apolymeric membrane

may vary between about 20 and 800 pin Cineluding, for example, between about 100

io 500 yan). The diameter ofthe delivery pert (s) may generally range fo size from 0.1

io 30M) gan orgreaiee Gncluding, for example, from about 3) to 3000 pen in

diameter}, Sach poriis) may be formed post-coating by mechanical or laser drilling or

way be formed iv sit byrupture of the coatings; such reptare may be controlled by

intentionally incorporating a relatively small weak portion into the coating, Delivery

ports mayalso be formed gy site by erosion ofa plag of water-soluble material or by

rapture ofathinner portion ofthecoatingoveran indentation in the core. In addition,

delivery poris may he formed during coating, as in the caseof asyinmetric membrane

coatings of the type disclosed in USS61 2059 and 185608220. Thedelivery part may

bee Tor orf tp sity hu ranhire i OC i 9 fi gars le, wl eer if stig ¢ th iGbe formed fp sine by raptureof the coating, for example, when.a collection uf beads

that maybeofessentially identical or ofa variable agent are used. Drug is primarily
 

released tomsuebbeads following mptareofthe coating and, following raptare,

suchreléase maybe gradual orrelatively sudden. Whenthe collection ofbeadshas a

vartible agent, the agent may be chosen such that the beads rupture at various times

following administration, resulting in the overall release ofdrug being sustained for.a

osired duration.

Coatings siay be dense, microporous or asymmetric, having a donserregion Sepporiet
bya thickporousregion such as those disclosediin US5612059and USS69822

~ 1256
a

1202



1203

¥

Ba

30

WO 2007/101158 PCT/US2007/062815

Whenthe coating is dense the ooating can be composed of a water-permeadle

material. When the coating isporous, # may be composed of either a water-permeabie

of a water-impermenable material, When the coating is composedaf a poroas waler-

impermeable material, water permeates through the pores ofthe coatingas either 4

liquid or a vapor. Nonlimiling examples afosmotic devices that utilize dense

coatings include US3995631 and. US3845770, Such dense coatings are permeableto
the external Tuid such aswater and may be cotiposed of anyofthe materials

mentioned inthese patents as well ag other water-permeable polymers knoein the

art,

The membranes may also he porous as disclosad, for example, in USS634005 gnd

USS458887or even be formed from water-resistant polymers, USS E20548 describe:

another sulfable process for forming coatings from a mixture ofa water-insaluble

nidymor and a lvachalile water-soluble additive, The porous monibranes mayalso be

furmed fry the addition ofpore-formersas disclosed in US46 12008. In addition,

vapar-permeable coatings may even be formed from extremely hydrophobic materials

such aspolyethylene ar polyvinylidene difnorid that, when dense, are.cssentially

water-impormeable, as long as such coatings are porous, Materials useful in forming

ihe coatinginclude bul are net Hmitedta various grades of acrylic, vinyls, ethers,

polyamides, polyesters and cellulosic derivatives that are woeand waterinsoluble atphysiologically relevant pHs, or aresusceptible to bemgrenderedwatér-insoluble by chemical alleration such ag bycruaslinking.. Nonhunifing — of
suitable pabymers (or arosslinked versions) useful in forming the coating include

plasticized, wiplasticized and reinforced vellulose acetate (CA), colinlose diacetate,
cellulose triacetate, CA propionate, cellulase mitrate, cellulose acetate butyrate (CAB),

CA ethyl! carbamate, CAP, CAmethyl carbamate, CA succinate, cellulose acetate:

trimellitate (CVD), CA dimethylaminoacetaie, CA ethyl carbonate, CA chloroavetate,

CA ethyl oxalate, CA methyl sulfonate, CA butyl salfonate, CAp-toluene sulfonate,

agar acetate, amylosetriacetate, bela glacen avetate, beta ghivan triacetate,

acetaldehyde dimethyl acetate,triacetate oflocust beansgum, hydrasxiated ethylene-
vinylavetate, EC, PEG, PPG, PEG/PPG copolymers, PVP, HEC, HPC, CMC, CMEC,

HPMC, HPMCP, HPMCAS, HPMCAT, poly (acrylic) acids and esters and poly~

» 126»
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imethaerylle) acids and esters and copolymers thereof; starch, dextran, dextrin,

chitosan, collagen, gelatin, polyalkenes, polyethers, polysulfones, polyethersalfenes,

polystyrenes, polyvinyl halides,polyvinyl esters and ethers, natural waxes and

synthetic waxes. In various embodiments, the coating agent comprises a eetlulosic

ah polymer, in-particular cellulase ethers, cellulase esters and celluloseester-ethers, 1.¢,,

collulasic derivatives having a mixture ofester and ether substituents, the casting

wmaterials are made or derived from poly (acrylic) acids and esters, poly (methgerylic)

acids and esters, andcopolymers thereof, the coating agent comprises o¢llolose

anatate, (he coating comprises a eelluiosic palymer and PEG, the coating comprises
40 oallulose acetate and PEG,

—is conducted in conventional fashion, typically by dissolving ar suspending
e coating material in a solvent andthen coating by dipping, spray coating or by pan-

coating. in certain enibodiments, ihe coating schation containsSto 1S ¥wit polymer.

ooh aD ‘Typical solvents usefal with the cellulasgic polymers mentioned above include bat are
pot lingied to acctane, methyl acetate, ethyl acetate, isopropyl acetate,n-butyl acetate,

methyl isobutyl ketone, methyl propyl ketone, ethyleneglycol monsethyl ether,

thylene glyeel mionoethyl acetate, methylene dichloride, ethylene dichloride,

propylene dichloride,nitrocthane, nitropropane, tetrachlorocthane, 1 ,4-diaxane,

40 tetrahydrofuran, dighwme, water, and mixtures theresf Boreformers andpon solvents

{such as water, glycerol.and ethanol) or plasticizers (such as diethyl phthalate) may

alao be added in any amount as longas the polymer remains solubleat the spray
temperature. Pore-formers and their usein fabricating coatings ars described, for

example, in US38612059, Coatings mayalso be hydrophobic micraporoas layers

28 wherein the pores are substantially {led with’ gay.and are not wetted by the aqueous:

sadiumt but ave permeable to water vapor, as disclosed, for example, in USS7981 19,

Such hydrophobic but water-vaperpermeable coatings are typically composed of

hydrophobic polymers such as polyalkenes, polyacrylic acid derivatives, polyethers, 
polysiliines, polyethersulfones, polystyrenes, polyvinyl halides, polyvinyl esters anil

3) ethers, natural waxes and synthetic waxes, Hydrophobic microparaas coating

materials inclade but are not limited te polystyrene, polysulfones, polyethersulfones,

~f2=
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polyethvienc, polypropylene, polyvinyl chloride, polyvimylidene Duoride ana

polytetrafluoroethylene. Such hydrophobic coatings can.be made by knownphase

inversion methods usingany of vapor-quench, quid quench, thermal processes,

leachingsoluble material fromthe coating or bysintering coating particles. In thermal

processes, a solution of polymerin a latent solventis brought to Uqald-Hguid phase

separation in a cooling step.When evaporation ofthe solvent is not prevented, the

resulting membrane will typically be porous. Such coating processes may be

conducted bythe proceases disclosed, for example, in USS247498, LS440043 1 and

i/84744006, Osmotie contralled-reloase deviees may be prepared using procedures

dnown in the pharmaceutical arts, See far example, Romirigton: The Science and

Practice of Pharmacy, 20th Edition, 2600,

ASfurther noied above, the agents described herein may be provided in the form of

micrapartiouates, generallyranging in swe from about 1Opni fo about 2m

Gneluding, for example, from abort 10Gu0 fo Linm in ameter). Such

multiparticulates may be packaged, for example, in acapsulesuch as 4 gelatin capsule

or a capsuleformed from an aqueous-soluble polymer such as HPMCAS, HPMCor

starch: dosed as a suspension orslurry in a lignid ; or they may be fkeemedintea

tablet, caplet, or pill by compression orother processes known in the art. Such

rnuliipartiouldtes may be miadebyanyknown process,suchas wet-.and dry-

pranalation processes, extrusion/spheronixation, roller-compaction, melt-cringealing,

or by apray-coatingseedcures, For example, in wet-and dry- granulation proesse
the agent described Herein and optional exvipients maybe granulated to form

mulliparticulates ofthe desired size. Other excipients, sack as a binder(2. g.,

microcrystalline cellulose), may be blended with the agenttoadin processing and

formingthe imultiparticulates. In the caseof wet granulation, a binder suchas

ranulation fail to aid in forming a

ractice ofstitable miultiparticulate, See, for example, Remington » The Science and P 

Phamnacy, 20"Edition, 2000. In any case, the resultingparticlesmaythemselves

coustitute the therapeutic composition or they maybe cadted leyvarious film-lorming
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materials such as enteric polymers or water-awellable or water-soluble polymers, of

they maybe combined with other excipients or vehicles ta ald in dosing te patients.

Saltable phanmacentical compositions in accordance with thedisvlosure will generally

incladean amount of the active compound(s) with an acceptable pharmaceutical

5  dilyent or excipiont, such as a sterile aqueous solution, to give arange of inal

concentrations, depending on theintended use, The techmques ofpreparation are

generally well known in the art, ag exemplified by Remington's Pharmaceutical

Sofences (18th Edition, Mack Pablishing Company, 1995).

‘The agents deseribed herein and combination therapy agents can be packaged as a kit

that includes single or multiple doses of'twe or mors agents, each packaged ar

formulated individually, or single or multiple dosesof fvo ar more agents packaged

or formulated in combination, Thos, one of more agehts can be present in first

18 container, and the kit can optionally include oneor more agents in a.second container.

‘Nhe container or containers are placed within a package, and the package oun.

optionally includeadministration or dosage instructions. A kit can include additional

components such as. syringes or other means for administering the agents as well as

dibpemis or other means. for-formulation,

Thus,the kits can comprise: a) a pharmaceutical composition comprising a compound

describedherein and a pharmaceutically acceptable canner, vehicle or Gvents and bh}
a container of packaging, The kits may optionally comprise inatrictions desoribing a 

 methad of using the pharmaceutical compositions in anc or more ofthe methods

95 described herein (e.g, gastrointestinal motility disorders, chronivintestinal pseude-.

obstruction, colonic pse ido-chstraction, Croiii’s diseuse,, duodonogastric.retlux,

dyspepsia, fimctional dyspepsia, nenulcor dyspepsia,a functional gastrointestinal.

disorder, functional heartburn, gastroesophagealreflex disease (GERD),

gastroparesis, irritablebowel syndrome, post-operativedeus, ulverative colitis,
30 chronic constipation, and disorders and conditions associated with constipation (c.g,

oratipation assoolated with use of optate pain killers, post-surgical constipation, and
~ 120 -
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constipation associated with neuropathic disorders as well as other conditions and

“ibed herein). The kit may optionally comprise a second pharmaceutical disorders des

composition comprising one or hore additional agents includingGutsot lated to

those inchiding analgesic peptides and compounds, a phosphodicsterase inhibitor, an

“ait agent used to treat gastrointestinal andotherdisorders (includingthose deseribed

herein}, an agent used ip treat constipation, an antidiarrhedl agent, an insulin or related

componnd Gachadingthose described herein), an anti-hypertensive agent, an agent

usefidl inthe treatment of respiratory and other disorders, an anti-obosity agent, au
anti-diabetic agents, an agentthat activates soluble guanylate cyclaseand

40 -pharmaceutically acceptable earrier, vehicle or diluent. The pharmaceutical

composition comprising the compound described hereis and the second

pharniscentical composition cantained in the kit may be optionally combined in the

game pharmaceutical composition,

78 A Wt inchates a container or packaging for containing the pharmacentical

compositions and may-also Include divided containers suchas a divided bottle ora

divided foi] packet, The container can be, for examplea paper ar cardboardbax, a

glassor plastic bottleor jar, a re-sealable bag (for example,to bold a"refill” oftablets

for placement inte a different container), or a blisterpack withindividual doses tor
20 pressingroutof the pack accordingto a therapeutic schedule, {tis feasible that more

ihan one coniainer can be used together in a single package to marketa single dosage

form. Por examole, tablets may be contained in abottle which is in hun contained

eathin a box,

25 Anexample ofidtis a so-called blister pack, Blister packs are well knownin the

gackavingindustry and are being widely usedfor the packaging ofpharmaceutical

anit dosapeforms (tablets, capsules,.andthe like), Buster packs generally consist ofa

sheet ofrelativelystiff material covered with a foil of a preferablytransparent, plastic

matetial. Daring the packaging process, revessesare fortnedin. theplastic foil: The
ayeCo recesses havethe size and shape ofindividual tablets or capsules fo be packed er ma

have the size and shapeto accommodate multiple tablets and/or capsulesio be

~ 1306
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packed. Next, the tablets of capsules are placed in the reces ovétdlingly and the

sheut of relatively stiff material is sealed against the plasticfoil at the faceof thefoil

whieh is apposite fromthe direstion in which therecesses were formed.As a result,

the tablets or capsules are individually sealed or collectivelysealed, as desired, in the

&  reaesses betveeen the plastic foll and the sheet. Preferablythe strength ofthe sheetis

auch that the iablets or capeules can be removed fromthe Mister paskby manually

applying pressure on the recesses wherelryan opening is formed in. the sheet af the

place.ofthe recess, ‘Thetablet or capsule can then be removed viasaid opening.

iO it maybe desirable to provide a written memoryaid containinginformation and/or

justructions tor de physician, pharmacist or subject regarding whenthe medication. is

to be taken. A "daily dase" can be a single tablet or capsule or several tablets ot

cupsnles to he taken ona given day, Whenthe kit contains separate conypositions, &

daily dose ofone.of more compesitions ofthekit can consist of one tablet arcapsule
—* is while s daily dase of another one or more compositionsofthe kit can consist of

several tablets or capsules. A bit can take the form of adispenser designed to.

dispensethedaily doses one at a time in the order of their intended use. The

dispenser van be equipped wath a memory-aid, so aste farther facilitate compliance

with the regimen. An example ofsuch a memory-aidis a mechanivalcounter which
si fnidicates thé manberofdaily doses thathave been dispensed. Another example af

sach a momory-aid is 4 battery-powered mioro-chip memory coupled with a lquid

oryatalreadout, or audible remindersignal which, for example, reads out thedatethat&

>thelast daily dose has been takenand/or reminds one when the next dose is to be

igker,
*5

on

Mathedstincrease chomical and/or physical stabiluty!of the agents the desenbadt
herein. are found in UA. 6,541,606, US. 6,068,850, ULS. 6,124,261, US. 3,804,935,

aod WO O/1S224, US, 20030060182 (via the additonof nicotinamide}, LAS.

aeooeenaa 200301 7S230A1, US: 200301 7823941, US, 20020045582,30. LS, 20010031726, WO 02/26248, WO 03/014304,WO 98/001 S241, WO
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QR/OOLSTAT, WO 90/12029, WO 00/4880, and WO OL/04743, WO 97/04 796 and

the meferonces cited therein.

Methods td increase bioavailability ofthe agents deseribed herein are found in WS.

6,008, 187, US, 5,424,289. US, 200301 98619, WO 80/01329, WOO1/49268, WO

OUB2172, and WO 02/064166, Glyeynrbizinate canalso be used as anabsorption

enhancer (ses, a.g., EPIO7447). WO 03/004062 discusses Ulex europacus 1 (UEAD

wd UEAT mimetics which maybe used to target the agents of the disclosure to the GI

tract. ‘The bioavailability ofthe agents described herein can also be Inerased by

addition of oral bioavailability-enhancing agents such as those described nm US,

6,818,618 including bul notlimited to: eyclosporins (including cyclosporins A

through &as definedin Table 1 of U.S. 6,818,615), for example, cyclosporin A
(eyelosporin), cyclesporin F, cyclosporin D, dihydre cyclosporin A,dibydra

eyclosporin C, acetyl cyclosporin A, PSC-853, (Mo-lle-4}-cyclosporin (SDZ-NIM

S€t) (both trom Sandoz Pharmaceutical CorpJ, andrelated oligapeptides prodaced by

species in the.genus Topycladium); antifimgals including butnot limitedto.

ketoconazole; cardiovascular drug including but not Uniited t MS-209 (BASE),

amiudarone, nifedipine, reserpine, qainidine, nicardipine, ethacryni¢ acid,

propafenone, reserpine, amiloride; anti-migraine natural products including int not

mitedto ergot alkaloids; antibioties includingbutnot Hmitedto.cefoperazone,

tetracycling, chicroguine, losfomycin: antiparasilics including bat not limited to

jvermectin; muli-drug resistance reversers including but not HmitedtoVX-710 and

VX-853 (Vertex Pharmaceutical Incorporated); tyrosine kinasé inhibitors ineluding

but not Litsied to genistein-and related isoflavonoids, quercetin; protein Kinase Co

inhibitors including butnot Limited to calphostin: apoptosis inducers includingbat not

limited to céramides; and agents active agamnstendorphin receptorsinchidingbut not

limited to morphine,morphine congeners, other opioids and opioid antaguniats

jneluding That not limited to} naloxone, nalirexone.and nalmefene).

‘The agents deseribed herein can be Awed toa modified version ofthe blood serum

proteintriasfarrin. LES, 200302212071, U.S, 20040023334,US. 20030220158,WO 
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O4fG20884, asd WO O4/919872 discuss the manufacture and use offransferrin fasion

nrotekis. Transferrin fusion protains may inprove circulatory half Wie andefficacy,

decraawe undesirable side effects and allowreduced dosage.

& The peptides and agonists ofthe disclosure can be recombinantly expressed in

bacteria, Bacteria expressing the peptideor agonists can be adnrinisteredorally,

rectally, mucosally or Invie some other mode ef administrationincluding but rat

linsited to chese described herein. Bacterial hosts suitable for such administration.

inéhade but-aro not Henited to certain Lactobacteria fag. Lactocdecks lacks,

12 Lactobactilas-plantarian, Lect, rhamnasus and Lact, paracasel ssp. Paracaste and

other species found in sarmal humanflora (Ahrnecf al. Journal of Applied

Microbiniagy08 85:88), cerlain Soepiacoceus ap. feg, S. gordaniz},and vertain &,.

subdiis strains Uincluding pSMS3% described in Porglo et al.BMCBiotechnology

The polypeptides and agonists deseribed herein can be administered 

 48 ieHobacterbased preparation methods desoribed in WODGAN S445.

Bacteria expressingthe peptides‘agonists described herein maycomprise GNA
sicodingthe peptide/aganist on one or more bacterial chromosames and/or may

comprise DNA encoding the peptide/agonist on one or more extrachromasomal

clemnents.

3o

Dosage

The daserange for adult humansiy generally from 6.005 x otO gfday
orally. Tablets or other forms ofpresentation provided in discretevate may

25 conveniently contain an amount ofcompound ofthe disclosure whichis effectiveat

auch dosaue or as a multipleofthesame, lor instance, unite cantaming 3 angto 300

mg, ustally araimd [O.mgto 200 mg, The precise amount ofcompound administered

io a patientwill bethe responsibility ofthe attendant:physician. However, the dase:
atuployed will depend on a number of factors, including theageand sex ofthe

30 patient, the precise disorderbeingtreated, anditsseverity.
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A dosage unit (2.2. ah oral dosage unit} can Include from, for example, 1 to 30 pe, J

o 4) ug. Pio 30 ug, 1 to 100 pe. 1to 200 pe. Tito 300ue. Tio 400 pa, | te 500 wp, |

to GO0ag. 1 to TOO ay, 1} to 800. ag, 1 to 900 ap, } to 1000 ag, 10 to 40pug, 1) to 40

ag, 10 to SO ue, 10 to 100 ne, HOt 200 ye, 10 to 300 pes, 10 to 400 ue, 10to 300 pe,

10 to 600 pe, 10 te 700 pp. 10 le 800 pe, 10 to 900 pg, 10 to 1000 jig, 100 to 200 ue,

100 to 300 ge, 100 ta 400 pg, 100 to 500 pg, 100 to 600 jig, 106 to 700 ge, 100 to 8G

ug, 106 to 808 ne, TOO to 1000 pe, 100 te 1250 ge, HG to 1500 us, LQG te P7380ue,

100to 2008 ue, 100 to 2250up, 10G te 2500 ag, LOU to 2750 pg, 100 to 3006 pig, 200

$6 300 faa, 200 te 400 Re, 200 to S00 pe. 200 to 600 pe, 200 to 700 pg, 200 to 800 pe,

2090-900 pe, 200 to TO00 RBs 200 to 1250 pe, 200 to LS00 ue, 200 to 1750 pe, 200
to 2000 ne, 200to 2250 pg, 200 to.2500pp, 200 102750 pp, 200 te 3000 us, 300to

400 gp, 200 te 560 pe. 300 to 600 ne, 300 to 700 pe. 300 to 800 ug, 300 to 990pe.

300 da 1008 ap300 to 1250pe, 300 to 1500 py, 300 te 1750 pg, 300 te 2000 ge, 300

io 2250peg, SOO to 2500 pg, 300 to-2750 pe, 300to SM) pa, 400to S00pus 400to.

AGO ys, GOO to 700 pe, 400to 800 pe. 400 to 900 pe, 400 to 1000 ne, 400 to 1250 pe,

400 to £900 pe, €00 to 1750 pe, 400 to 2000pu, 400 to 2250 pre, AGOte 2500 pes, 400

1 2750 pg, 400 to 3000 ne, S00 16 600 ug, 500to 700 nes, S00 ta 800 HE, S00 to 800

ug, S00 to 1000 ne, 500 to 1230 pa, S00 to 1300 ug, 300 to 17590 ng, 300 ta 2000fag,

S00 to 2280 uaz, $00 to 2500pe, 300 to 2750 we, 300 to 3000 pe, G00 to700 ne, 600

fg 800jee, GOG to FOE ne, 600.to 1000 ng, 600 to 1250 pe, 600 to 1500pg, 600te

17803UB,$00 to 2000ae, 600 to 2250 pux, 600 to 2500 pe, G00to 2750 pe, G00 fo
3000 ng, 700.10 S00pg, 700 to 900 gg. 70D to 1000 pe, 700 to 1250 pg, 700te £500

ag, 700.0 17590pe, 700 to 2000 pa,700 to 2250 ug, 700 to. 2500 jee, TOO te 2750pe,

700 to 3000 ue, 800to.900 ne, 800 to 1000 pe, 8G0 fo 1250 pe, 800 to 1300 pe, 800

to 1750 ne, 8O0 to 2000 yg, 800 to 2250 ne, 800 to 2500 pa, SH) to 275) pug, BOO to
3000 ue, SOO 1G L008 juz, 900 to 1250 16,900 to 1500. ne, 960 te 1750 pg, 900to.

2006pg, SUG 16.2250 ux, 900 to 2500pe,900 to 2750 pe, 900 to 3000 pe. 1000 to:

1250 pe, 1000 to 1800 py, 1000 to 1730 pp, 1000 16-2000 jg, 1900 to 2250pe, L000
~

id 2500 ne, 1000 16 2740 pe. 1000 te 3D00 yg, 2 to 300 fg, 30 to S00 ae,3 to 100 gi

§ i20 ue, Sto 100 we, 80 ne, 100 pe, 150 pe, 200 ug, 250 He“330 ap.40dng, 450 pe, 508 pe, 350 ug, 600 ne, 650 ng, 700 ug, 780 pe, 800 pe, 8 BB, 200jg,

. [34-
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930 py, 1000 ue, 1050 ue, 1100 ne, 1150 ap, 1200 pe, 1250 ee, 1500 ps, 1350 pg,R&

1400 pe, ISM ue, $300 pe, 1556 pe, 1600 ag, 650 pe, 1700 pe, P780 ue, 1800 He,
1856 ne, 1900 pg, L950 py, 2000pg, 2050 ue, 2100 ug, 2150 Hig, 2200py, 2230 ap,

2208pe, 2330 pe, 3400 pg, 2450pe,2500 we, 2550 pe, 2600 ue, 2640 ne, 2700 ae,

og6 2750 pp, 2800 pee, 2850 we, 2900 py, 2950 py, 3000 pg,3250 ng, 2500 pox, 3750pg,

4000pg, 4250ug, 4500 ng, 4750 yg, 3000-ug ofa peptide or GUCagonist described

herein, In certain ermbadiments the dosageunit and daily dose are equivalent. In

varions embodiments, the dosage unit is administered with foad at anytime ofthe day,

without foodat anytime afthe day, with food after an overniabt fast (eg. setth

1) Greakfasi), at bedtime after alowfat snack. In various embodiments, the dosage untl

is administered once.a day, twice a day, threetimes a day, four times a day, five times

wday, six Umes a day. The dosage unit can optionally comprise other agents.

A dosage wail (e.g. an oral dosageunit) can include, for example, fram 1 to 30 pa,m

8 WA pe, } W SO ys, 1 to 100 ug, | to 200py, 1 to 300 gg, 1 to 400pg, ft 500 ug,|

fo600 ug, | te 700 ug, J to 800 ug, 1 to 900 pe, 1 t 1000 ge,10 to 30 ne, 10 bo 40

ug, [Oto Sd ue, [Oto 100 ng, 10 to 200 pe, 10 to 300 pa, 10 to 400 ap, 10 to 500 pe,PN

LO to OQ} pe, TO to 700 pe. 10 to 800 pe, 10 to 900 pig, TO to 1000 ne, }d0to200 pe,

100 fo 306pe, 100 to 400 ng, 100te SOU pp. 100 to 600 pe, 100 te 700 pg, 100 to 800

20 ae. 100 to 980 ae. 100 1000 ay, 100 to 1250 up, 106 to 1500 ps,100 to L750pe,

100 to 2000 ge, 100 te 2250 pre, 100to 2500 pp, 100 to 2750 pe. TOO ta 3000 pg, 200
“ey

to. 300 ug, 200te 400 pg, 200 to 500 pg, 200 to G00 ne, 200to: 700peg, 200 te, 800 eg,
ZA} 66 GOH pag200 ta 1DD0 jeg, 200 fo 1250 pip, 200-to 1500pe, 200 to L750pg,200

to 2000 ue,200 to 2250pe, 200 to 2500 pe, 200 te 2750 pty, 200 to 3000 ne, 300 tow

28 $00 pg, 300 to SO0 pg, 300 to 600 ug, 300 to 700 ne, JOU te S00 pe, 300to 900 ye.

300 fo 1000 pig, 300 to 1250 ha, 300-46 1500 ug,300 te 1750 jig, S00 to 2000 pe, 300

to BISG ne, 300 to 2800pg, 300 to 27350 Ep, 300 to 3000 pp, 400to S00 ne, 400to
660 pe $0810-700 pg, 400 iBOO ug, 400 to 900 us, 400-to 1000 ug, 40040 1250pp,
400to 1500 ng, 400to 1750 ug, 400-to 2000 fia, 400 to 2250 pp, 400 tp ES00 pra, 400

Ste2750 pe, 400 te 3G00 pp, 200 ta 600 pg, 500 to 700pe, $00 to 800 ne, $06 to 900
ug, 300ty 1000 pe, S00 to Le250 ge, SOD to 1800 us, $06 to PSO ne, S00 té 2000 ge,

+ 135 .
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to S00 pp, 606 to 90D fy, 600to 1000 pe, 600 to [250 pe. 600 te 1500 ps, O00 to

S00 to 2280 ag, 300 to 2500 pg. 500 to 27580 ug, S00 to 3000 pe, 600 te 706 pe, 600

1750 pe..600 to 2000 pe. 600 to 2250 pig, 600 to 2500 pp, 600 fo 27350jg, 600to
3000 pas, 700 to 800 ug, 700 to 900 ue. 700 to 1000 ae, 700 ta 1250 ug, 708 to E500 |
BE, 700 to {740pa,700to 200G pg. 700 to 2280 pg, 700 to 2300 ag, 700 to 2750 ng,
FOO to 3008yz, SOO te 900 ke, 800 1a 1000 pe, 800 to 1250 jig, 800to TSG) ae, S00

 
io 1750 pe, 800 to 2000 ig, 800 to 2250pa, 800to 2500 pg, BOO to 2750 uz, $00 to
3000ne. 900 to LG00 ug, 900 to 1280ne, 900 to ISO pg, 900 to 1750 pea, 900 to
2000 ug, 900 to 2250pe, 900 to 2500 ne, 900 to 2750jx, 900. to. 3000ua, L000te
P2S0 pe, TOG to PS00 pa, 100 to 1750 pe, 1000 to 2000 ue, 1000 te 2256 pe, F000
fo 2500 ue, POG to 278)pg, 1 000 to 3000 pa, 2 to 300 pe, 3046 $00 us. 3 to 100 gase

Sto 20 ng, $ to 1D0 pe, 30 ne, TOO pas, 150 pay 200 fag, 250 ug, 300 pp, 350 ug, 400

ne, 450 ue, S00 gig, 550 pe, 600 igs oe aye, 700 ue, 780He 800 we, S30 pe, 800ue,
 

g, 16004pag, E6SOte,
w, 2080 pag, 2100 ne, 21561 ae  

2300 pie, 2350 pa, 2400pg, 2450 pe, 2500 pg, 2550 pg, 26
g. 2850yee, 2900 pe, 2950np, 3000 py, 3250 ple, 3506 a 3750 pees&2750 pig, 2800

4000 Lg, 4250 pg, 4500jeg, 47502g, S000 pg of a peptideor agonist desorihed
hereinand from.30 mgto 650 mefeg, Omg, 100 mg, 150 mg, 200mg, 250mg, 100
mig, 350 mg, 400 me, 459 me, S00 mg, $50 mg, 600 mg) of Modulon® (trimebutine
traleate).

A disage unl (e.g.anoral dosage unit) candnclude, for example, from | to 30 ug, |

todd pe, dio SO ag. 1 to 100 ug, 1 © 200g, 1 1300 pe, 1 to 400 ne, 116 S00ng, }
io 600 ee, Lio 700 py, | to 800 ug, 1 to 900 ue, 1 to 1000 np, 10 to 30 ge,10 to 40

16 ts G06 ne, 1Q to 700 pg, 19 10-800 Lg, 10 to 900 ne, 1@ to 1000 pe, 100 to 208 pe,
100 to 300 pe, 100to 400 pHe:100 to 500 pe, 100 to G00 ug, 100 to 700 ne, 100 to 800

ug. 1Oto 80 ug, 10 16 100 pe, 10 to 200 np, 10 te 306 ag. 1) to 400 py, 10 to 500 ue,

ne, 160 to900 we, 100 to 1000 yg, 100 to. 1230 pe, 100 401500 ie, 10D to 1780 we,
TOO to 2000 pg. 100 te 2250|He 100 to 2500 ge, 100 to 2750 pe, 100 to 3000 pe, 200

» 136
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1o 300 pa, 200 to 400pe, 2000 SOD ug, 200 t600 pg, 200 to 700 pag, 200-to 800 ug,
200 te 960 pg, 200 to 1000 be,200 to L250. pe, 200 to 1500 pe, 200 to PTAO pe, 200
to 2000 yg, BOts 2250pe, 200 to 2300 ne, 200 to 2750pe, 200 to 3000 pre, 30 to
400 ag, 300 to 500jos, 300 to‘600 Hg, 300 to 700ye, 300 to 800 pe. 300 to'980pg,
3QO fa 1009 pag. 300 ta 1250 ig. 3S00 te £500 pe, 300 to 1750 ne, BUGta S000 pus, 300
io 2250 pe, 300 to.2900jeg, 300 to 2750 pg, 200 to 3000 pg, 400to S001, S00 te
500 pe, 400 to 78D pe, 40010 800 Lg, 400to 900 tig, 400te 1600 ue, 400 t1250 pg,
400 to 130} pa, 400 to T7390 Hg, 40) to 2000 pu, 400 to 2250 re, 400 to 2500 pa, 400
ty 2750 pe, 400 to 30008pe,0 vo 600 pg. 300 to 700pe, 500 to 800 pg, 500 to 900
ug, 500te 1990 pe, 500te 1250 He, S00 to 1560 gg, 500 10.1750jeg, 500 te 2000 pe,
500 to 2250 us, S00 to 2800 es S00 to2750 pe, S00to 3000 pe, 600 to 700 pe, 600
to 800 ge, 600 to YOUpe, G00 1000 pe, 600 to £250 pe, 600 to 1800 ap, 600ta
PSOpe, 600 to 2000ne. 600)to 2250 up, 600 to 2800 rus, 600 to 2730 pe, 600 to
3008 pe, 700 to 800 pe, 700 ip 900 eg, 700 to 1000 pa, TOO te 1240pe, 708 fo 1500
stg, FOO to L750 pig, 700 to 2000ug, 700 to 2250 pg,700 to 2500 jeg, 700 to 2750up,
700 ta 3000gg. 800 to 900 Hh 806 to. 1000 pg, 80to F256 ne, BOO to 1500 pa, 800
to P7350pa, SOU te000 Re, 800 ¢to 2250 ug, 800 ta 2500 ne, 800 to 2736 py, SDD te
3000pe,900 to 1000 ae, 900)to 1240 ue, 900 to 1500 ne, 900ta 1750 ug, 900 fo

que, 900 fo 2250 pe, 900 to 2500 pg, 900 to 2750 pp, BOD to3000 ug, LOOWte
1256 ne, 1600 to 1500 ug, 1000 to 1750na, 1000 to 2000 pp, 1000 to 2256 pe, 1000
fo 2500pe, 1000 to 2750ng, L000 to 3000 ps. 2 to $00 pg, 50to $00 np, 3 to 160pe,
Sip 20 ug, § to 100 ug, 30 ue, 100 ne. 150 ag, 200 ag, 250 peg, 300 pe, 350 pag, 400
ap, 450 ay, SOO pg, 580-ug, 600 veg, 850 pe, 700 ne,780 pg, 800 ue 850 na, 900pe,
O50 pe, 1000 we, LOSO as, ]1100ug, [150 pp, 1200pe, 1250 pg, 1300 ne, 1350 ge,
1400 ag, 1450qi¢, £500 pe, 1550°ng, 1600 px. 1680 ug, 1700 ee, 1756 pe, 1800 pa,
1830 us, 1900 we, 1950-n2, 2p00 ng, 2050 pe, 2100 ue, 2150 pe, 2200pg, 2250 pus,

 2300 ag, 2990py. 2400 fey, 2490 pg, 2500 pe, 2550 pg, 2600 pe, 2650 up, 2700 pp,

2750 pe, DBUE pe, 2880 py, 2900 up, 2950 pe. 3000 pg, 3250pe, 3800 ug, 3750 px,

4000 ng, 4250-ye, 4500 pe, 740 wy, S000 pe of a peptide or agonist described
 

ferein and froni ij mg to 80mg(eg. | mg, Smyg, mg, 15 mg, 20 mg, 23 mg, 30
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ma, 3S mg, 40 me, 45 my, M) me, 55 mg, 60 mg, 63 my, 7 mg, 73mg, 80 mig) of

Propulsid® (oisapride).

A-dosage wit(e.g. an.oral dosage unit) ean include, for-example, from tte 30 ne

ioug. } to 30 ag. | to 100 pe. 1 i200 pg, 1 10300 ps, to 400 ue, 1 to S00 ug. I

fo 600 jag, Tito 700 pe, P to 800 pg, Pto 900 ue. T to LOO pe, 10 te 30 na, 1te 40
tty

yg, 10 9 50 pg, 10 te 100 pg, 16to 200 pe, 10te 300 ag, 10 to 400 gg, 10 to SOcs Pie
”

RY
xe
fto 6) pe. 1) to 700 pe, 10 te S00pig, 10 to. 900 ne, 10 ta F000 pe: 100 to 200 Ss

100-to 300 pe, 100 to, 400 ae, 100 to 500 jaz, 100 te 606 fe, 100 to 700 pg, 100 to 800
P23
ty

>
Bs LOG te 900 pe, }O0 to 1000 pg, 100 te L250 pe, 108 to 1300 ag, 100 ta 1750 pe,

TOO fo 2000 pa, 1Q0 Lo 2250 pp, 100 to 2500 jig, 100 te 2750 pe, TOOfo 3000 pigs, SUH)

i 380 pe, 208-0 400pa, 200 to 500 ty, 200 to 600 ge200to 708 ge, 200to 800pg,

260 to 800 ue, 200 to L000 pg, 200 to 1250 ue, 200 to 1500 pp, 200 to 1750yg, 200

fo 2060 pg, 200 to 2256 pe,200to2500 pig, 200 to 2730 ue, 200to 3000 pe, 3K} fe

4) HE. 300to. 300 jag, 300 fo 600pe, 300 te 700 pg, 300 fo 800 pag, 300 to-900 pip,
300 to 1008 ne, 300 te 1250 we, 300 to 1300 us, 200 to 1750 pe. 306te2000 peg, 300NY

oy 2350jas, 300to 2800 pe, 300 to. 2750 pe, 300 to 3000pg. 400to 500pg, 400to

600 pg, 400. to 700 peg, 400 to 800 pa, 400 fo 900 ag, 400 ta 1000 gag, 400 to 1250 pe,

400 w 1500 we, 400 t1750 pe, 460 to 2000 py, 400 0 2250 pg, 400 to2500 pp, 406

fo 2756 ne, 400 to 3000 aa, 500 to 600 pre, 300 10.700 Le, 500 to 800 pas, $00 ke 900

328, 500 11000 peg, 500 to 1250 yg. $00to 1500 ng, 500to 1750jeg, 300to 2000pe,

300 te 2250 nz, 500 to 2500 py, S00 to 2750 ue, $00 to 3006 pre, 600 to700jer, 600

i BOO py, G00 to 900ne,600 to 1000 pa, 600 fo L250 jeg, GYto 15300 pe, G00 to

i750ue, GOO to 2000ne, 600to 2290gp, 600 to 2500 tas, 600 to 2750pe, S06to

3000 ne, 700 to 800 pe, 700to900pg, 700to 1000 pe, 700 to 1230 ggy 700 ta E00

ne, 700 to L730 pe, FE28 to 2000 ug, 700 to 2250 og. 700 to250) we, YOO to 2730pe,

70016.3008jap, 800 to.900jeg, 800 to 1000 LR, 800to 1250 pe, 800 to 1800 pe, 866

is 1750 ue, 880 to 2000 pe, 800 to 2250 pg, 800 ty 2500 pg. 800 to 2730 pap, BOOta

3000 pe, 900 to 1000 pe, 900 to 1250 pp. BOD to 1500 ye, 800 to PSO pe, BOG tes

2000 pe, 900 to 2950pg,9O0 to 2500 pg. 900to 2730pa, GOO te 3600 arg, 1000 foes
ne

£256 ae, TOGOtg 1500 pe, L000 to°1750 ne, 1000to 2000 bg, 1000 to 2250 pe, 1060
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to 2500 pp, 1Q00 te 2750 pe, 1000 to 3000 jug, 2 to S00 pg, SO to $00 ae. 3 to 106 ue,

$ to 20 yy, § to 100 js, 30 peg, 100 pe, 150 pg, 200pe, 250 ae, 300 ne, 350 pe, 400

ng, 450 pg, 500yg, 850 pe, 600 pg, 650 ne, 700 ng, 750pe,SOO ag, 850 ay, 900 ug,
$50 pe, 1000 pe, 1050 pie, F100 pe. 1150 ue, 1200ne, 1250 pe, 1300 we, 1350 ps,

& F400 RS. J pg, [S00 ng, 1950 pe, 1800 pe, 1650 pe. 700 ug, 1750 ug, TROO:BR.

1850 ug, 1900 pig, 1950 pg, 2000 ug, 2050pe, 2100 pe, 2150 us, 2200 pe, 2250 ne,

350 pe, 2400 rae, 2450 ae, 2500 ye, 2550 ke, 2800 pe, 2650 ae. 2700 ne, 
 ae2750 pe, 2800 ne, 2850 pe, 2900 is, 2950 pe, 3000 ne, 3ose2, 3500 ae, 3750 pe.

4000 np, 4250 pe, 4500 as, 4750 ue, 5000 ug of a peptideor agonist described

io herein and Bom ing ta 600 me (eg. 1O me, 20 mg, 30 me. 40 mg, S0ame, 60 mg,

70 mg, SO mg, 90 mg, 100.mg, 110 mg, (20 mg, 130 mg,M40 mg, 150 mg, 160 mg,
200 mg, ZO me, 306 me,550mg, 400 mg, 450 mig, 300 wg, 5$0 me, 600 me) of

Bentyl@/Sestvial® (d ieclomine).

A dosage anit (e.g. an oral dosage umn) can include, for example, from } fo 30 pe, |bY PRESsank. CN

ty 30 pg, | 6.50 pg, 1 69 100 ug, 1 to 200 pg, 1 to 300 ye. F to 400 pes, 1 to 30) pas,
i 6DO uw, 1 to 700 ye, 1 to 8O0 pee, 1 10 900 jeg, T te 1000 pg, 10 te 30 ge, 116-40.

wey 10 to 30 py, 10'to 100 pe, 10 to 200pe, 10 fo 300 pe, TG to 400 pg, 10 to 500 ug,
+i } to 600 ue, LO to 700 ug, 10 to 800 ye, 10 to 900§ig, 10 to 1000 pa, 100 1200pe,

2) {HO to 388 we, POO to 400 pe, 100 to 300 ap, 100 16 606 ap. 100 ta 700 te, 100ty 8)

160 to 200 ny, 100 1000ne, 100 to 1280pe, 100 to1500 pe. 100 te 1750pg,hg. |

100.16 2000 ae, 100 to 2250 tag, 100 to 2500 Hg, LOO to 2750 pig, 100 te 2000 pe, 206

fo300 pe. 200 to $00pe, 200 to 300 pe, 200 to 600pe, 260 to 700 ps,200 to 800Be,

0
oe

Ye200 te 966 ne, 200-to 1000 ye,200 to 1250 ne, 200te 1400 pe, 266 to 1750 we, 2h

25 to 2000 ny, 200to 2250 ag, 200to.2500 up,200 to 2750jeg, 208 to 3000pra, 300 to

400 pg, 300 to $00 pe, 306 to 600pe, 300 to 700 pe, 300 to B00 ps, 300 te 808ue,

800to1006 REY 300 to 1250 ne, 360 to 1500 ue, 300 to 1750 pe, 300 to 2000 ne, 300
10 3250 Ee, 300 to 7508 ug, 300 to2750 pg, 300 to 3000ge, 400 ta S00 HR, 400 rea)
S00 fe, 400 te 7O0 pe, AD to 800 ye, 400 to 900 ue, 400 te 1000ne, 400 te 1250ge,

30 400 to. 1500 te, 400 to1750ue, 400 to 2000 pp, 400 to. 2250 pe. 400 to 2500pg, 400

te 2750 ne, 400 to 3000 ae, 300 Lo 600 pg, S00 to 700 pe, SOD to 8O0 we, 500 to 900
~ Eo.
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ug, SOG to 1000 ue, M00 to 1250 2g, 500 to 1500 pe, 300 to 1750 pg, 500 ic 2000 np.
S00 ta 2246 RE, 506 ta 2506 le, $90to 7750 HR300 ta 300 Ry 609to 700 a. G00
ty #00 uz, 600 to 900 ne, 600 totTODO44g, 600 to 1250 pe, 600 to 1500 pg, 600 fs
1750 pa, BOG to 2000 ng, 600 to 22380pe, 600 to 2500 pre, 600 to 2750jag, 600 &

 3000 pe, 70 to 800 ne, 7200 tp 900 ue, 700 to 1000 pg, 700 te 1250pg, 700 fo 1500
ug. 700 €17S ug, 700 to 2000 ng, 700 to 2250 pg, 700 to 2500na, 700 to 2780 py,
AF OO bo 3000 pe, 600 to 200 Me, $00 ty 1000 pe, 800 to L250 us, 800 to 1500 pe. 800
fo [PSO pe, 800 to 2000 pe. gi to 2280 ug, 800 to 2500 pe, 80040.2750 es, 800 to
3000 ug, 2B0 to 1000 pe, 900te 1250 tg, 900 to 1960pg,900 te1750pg, 900 to
SD00 pee, SOO to 2250 pe. uOOta 2500 pes, 900 to 2750 pee, GOO to 3000 pig, 100 fo
T2580pa, PO00 ta. 2500 ite, 1090Ho 1750 ug, 1000 ta 2000 tee, 1000to 2250pe, 1000
is 2500 pe, 1000 te 2750 pp, 000 ty 3000 pe, 240 $00 pe. S0to S00 pe, 3 le 100 pay,
Sto 20 up, 5 fo 100 we. 50 He, 100 pe, 150 pg, 200 ug, 250 ug, 300 pe, 330 ug, 400
aug, 450 ne, SOU pg, SSN} pes, a0 pu. 650 As 700px, FSD ug, B00 HES: 830 pg, YOO pe,
950 ug, 1000 ne, 1050 ug, TYD6 ve. T1S0 pe, T200 pe, 1280 ye, 1300 gg, 1350 ue,
1408 pe, } 456 ye, [S00 ue, iB 50 ag, 1600 pe, 1650 BE, 1700 fog, 1750 ue, 1800 ue. 

 
1850 gg,1900 pe, 1950 pe, 2000 pg, 2050 pg, 2100 pg, 2150 yy, 2200 yy, 2250pp, 

E300 yey, 2950 ne, 2406 peg, FASO peg, 2500 pe, 2550pp, 2600 pg, 2650pe. 2700ag,
roth

m3 ‘Ht yn, ut ne
c. mm, oe i.

2780 ug, 2800 ne, 2850 pe. 2900 1g, 2950 pe, 3000 pg, 3250 ye, 3500 pg.SPP
 

4000 up. 4250pe, 4500 yeeASO ug,SU00 pg ofa peptide or agenist deseribed
herein and from| mg ia 25 nig (e.g.1 mg, 2ing, 3 mg, 4 nrg, Samg, 6 ma, 7 mg, 8 mg,
Oma, LO rmg, 1 mg, Zemg, 33 me, i4mg, lSmg, 16 mg, 17 meg, 18 meg, 19 mg, 20
me, 2) ma, 22 mg, 23 me, 248 25 mg) of Questrani®® (cholesiyransine).

A dosage unit (e.¢-an oral dosage unit) can inchide,for example, fom f to 30 pe. I
to 40 um, Pio SQ ng. | to 100ng, Lino 200 pe, [to 360 pe, 1 to 400 pee, | to 200 pe,|
16 600 pe. 11700 fig, 1 to 800 vg, 1 to 900 pe, 1 te TO0O pg, 10 to 30 pg, 10 to 40

ag, Hts 50 pe, 1 fo TaDsae 10 to 200 pg, 10 te 300 pg. 10 to 400 pig, 10 to 500 pe,1 to 666 pig, 1D ty HX 2,10 to 800 ue, 10 to 900 ay. 1D to L000pe, 100 to 200 gp,1Dte 300 ug. 100te «60 Re. 100to 500 pe, 100 to 600pe, 100 te 700 pg. 100 to 800
up, 160 to 90 ug, 10 te {000 ie, 100 ta 1250pe, 100 to 1500 ne, 100 te F750 ue,

+ 140-
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100 to 2000 ug, 100 te 2250 Hes 100 to 2500 pe, 100 to 2750 pg, 100 to 3000gp, 2iN)
to 300 ug, 200 to 400. ne, 200 io 500 veg, 200 to 600 pe, 206 ty POG pe, 200 to 800 ue,

200 to 900 pe, 200 te 1000 hi 200to 1280 up, 200 to 1500 py, 200 to 1730 ps, 200
2000 us, 200 to ZES0ye, 2200 to 2500 pe, 200 to 2750 yg, 200 to3000 pay 300io

§ 40 ag, 300 fo SOO pg, 300 tto600 wg, 300 to 700 pe, 300 to 800 pg, 3OO te 900 pe,
300 to 1G00 pe, 300 to 12504Hg, 300-10 1300 pp, 300 to. 1750pg, 300te 2000 pe, 300
922.50 ve, 300 to 2500gg,300 1a 2750ps, 300 to 3000 re, 400 to 300 pe, 400 to
600 pg, G00 to 700 pe, 400 10 800 ne, 400 to 900 pig, 400 to 1000 ne, 400 te 1250 pp,
40) te 1500 pe, 400 te T7356 Hg, 400 to 2000 pig, 400 to 2250 ne, 400 to2500 ue, 400

W go 27Sd pe, 400 to 3000 pe, 500 to 600 ue, 500 to 700 pe, S00 to 800 pe. 300 to 800
ug, S08 fo 1000 yg, 500to 1250 Le, 500 to 1500 ue, S00 to 1750 Bg. S00 te 2000 pe.

 
S00fo 2250 ye, SDD to 2800 AB. S00 16 2750 geS00 to 3000 pe 600ta 706 pe, O00
io 800 ug. 60 to 900 pe, 600to 1000 ug, 600 te 1250 pe, 606 fo 1500 yg, GNO to
1750 pe G00 to 2000ne, 60i to 2280 pa, G00te 2500 pe, 600 bt2750 ue, G00 to

48 3000 pa, 7O0 to 800 pg, 708 to O00 peg, 700 to 1000 pe; 700 to L250 pe. TOO to T800
py, 700 to 1750 ne, OQ 2000 Rg 700-40 2250 pe, 700 to2500 pe, FOU to 2780 wey.
700 to JOOO ae, 800 to 900 fe. 800 to 1000 ug, 300 to 1250 ng, 800te 1500 pg. 800
to 1756 pe, 800 te 2600 Lg, goo to 2250 jag, 800 to 2500 pe, BON fo 2750 pe, R00 to
3000 ng, S00 to H00ps. 900 to 1250 pe, 900.10 1500 px, 900 to 1750pe, 900to

20 2000 ag, 900 to 2250 pe, 900 to 2500 ne, 90040 2780 pe, 9D0 to 3000 pe, 1UG0ta
1250 pe, 1000 to 1900 pe, 1000 to 1750tz, 10080 to2000 ne, TGU0 ta 2250 ue, 1000

2500 ue, 1Q00 te 2750pas:000 te 3000 pe, 2 to S00pg, 50 to. 308 ie, Sto HX) ga,
§ to 20pg, Sto 100 pe, 320 He 106 pg. 190pg, 200 pig, 250pg, 300 pe, 380 ys, 400
ue, 456 pg, 500 pg, S50 pg, 600 ag, 650ne, 700 ug, 750 be. SOU pa, S30 pg, 900 tee,

2s 980 pe, TOOD pg, 1050 pe, 110 He, 1156 yg, 1200 pe, F250 pg, 1306 pe, 1350 pe,
1400 oe, 1450 ue. 1300 ne.1550pgOpe, 1600 jeg, 1650 ye, 1760 pg, 1750 ye, 1800ng.
1880pe, 1900 pe, 1950ag, 200) ug, 2050 pp, 2700 pg, 2150 pig, 2200 pe, 2250 ye.mt

 

i, 2350 ge, 2400 jg. 24580 na, 2500 ug.2830py, 2600 ne, 2640 pe 2700 pe
2750 ug, 2BO8 fig,BRIO pee, 2HUG pe, 2950 jeg. 3000 pap, BZAAg.3500 we, BIO Ae,

30 4G00 pax, 4250 pe, 4500pe, 4750 ie, S000 ne ofa peptideor agonist deseribed
herein and from. 100 mg to 3600 meg (@3, LOO mg, 260 ma, 300 mg, 400 mg, 500 mg,
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SO0 me, O28 mg, FOO ma, £00 mg, 900 mg, 1000 mg, 1250 me, 1300 me, 1400 ng,
L800 pre 1600 ma, 1700 mg:1800.mg, 1875 ma, 1900 mig, 2000mg, 2300 mg, 2200
mp, 2300 ma, 2400 mg, 2500 mg,)otiqualactin®/Fibercon®(Calcium
Polyearhophil).

A dosage unit (e.g. anoral dogage unit} caninclude, forexample, fron: 1 to 30 ae, |
io 40 gp. Pio 80 ap. Lio LOU be. 1 to 200 pg, 1] to 300 wg, | to 400 we. 1 to S00 ng
to 600 peg. J to 700 Ge, 7 to 800 ug, 1 to 900 pe, 1 to 1000pe, 10 te 30he, LU toa
ug, Hie SO pe, 10 to 100 us,Wto 200 pe. 10 16300 pe, 10 to 400pe, [Oto S00 ue,

46 10-te 600 pe, 1G to 700 ne, i6 to 800 1a, 10 to 900 pg, 1D to 1000 pa, 100 to 200 nye,
706to 360g, 100 to 400 pe100 te 300 ug, 100to 500 ne, P00 to 700 pe, 10 to 80
us, 100 te 900 ne, 100 te 1000g, 100to 1250 ug, 100 to 1500 we, 100 ta 1750pg,
{00 bo 2000 ug, 100 te 2250 Hg, 100 10°2500 pe, 100 to 2750 ue, 100 to 3000 ae, 200
Lo 300 ae, 200to 400 py, 200to S00 jig, 200 to GOU pe,200 to: 700 pg, 200 te 800 ue,

* 200 to 800gg, 200to1000 rm 200 to T2350 up. 206 to L508 py, 200 to P7SGpeg, 200wk tn

to. 2000 ge. 200 to 2240 gp, 200in 2500 peg, 200 to 2750 np, 206 to 3060 pg, 3386 to
400 ig, 300 te 300 yg, 300 tte600 ite, 300to 700 pe,300 to 800 pg. 300 to OG) pg,a

308 tf 1006ne, 300te LESHig.300to £500 we, 300 to 1730 ae, 300 fo 2000 ps. 300
soT2SOpy, IH 09.2500 ue, 300 10 2750 ng. 300 t0 3000pig, 400 to300 pp, 40016

2 G00 pa, 400 te 700 pe, 400 to 800 we, 400to 900pe, 400 to 1000 pee, 400 6 £250 pe,
400 to 1500 pe. 400 to 1780 a. 400 te 2000 jg,400 to 2250 pe, 400 to 2500pg, 400

3, 400 to 3000pg, 500 to G00 pe, $00 to 700 |ne, 500 to 800 ne, 500 to 900
ag. S00 1o L000 gg, 300 to 1250 ue, S00to 1500. 4g, 300 to 1750 ug, 300 to 2000 pa,
500te 2250 pa, S00 to 22500 He, 500to 2750 pe, 306 to 3000pgs 600 to700 ne, 600

25 fROO pe, HOO te 900 pg, 6d to 1000 ig, 600 to 1250pe, 600 18 1800pp, 600-40

 

1750 ye, 6B0 to 2000 pig, 600 to 2250 pe, 600 to 2500 pe, 600 to 2730 ag, G00to
3000jag, 7OO to800 pe, 700 10 900 yg, 700to 1000 jeg, 700te 1250 pa, 700 to -1500
ug, 700 te 1750ue, 700 to 2000 te, 700 to2250 pe, 700 to 2500 pe. 700 to 2730 pe.
760 te 3006 ae, BOD to 900 He, 800 to 1000na, SUC to 1256 pe, 800ta E500 pre, 800

30 to 750 pe, 800 to 2000 peg,t800ba 2250jue, $00 to. 2800 pe, 806 to 2756 pg, 800to
“S000 ig, 00 fo 100Gpe, 90( io 250 i900 to 1500 pe, 900te 1730 gg, 900 to

~ |Z -
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2000 pe, Oto 2250ig, 900to2500 ne, 900 to 2750 pe, 900 to 3000 ug, LO00 to
1250 pg, L000 to £500 ps, 1410 to 1750 pg, 1000 to.2000 ue, 1900 to 2250 ne, 1008

¥, 1000 to 2750.4ng, 1000 to 3000pa, 2 to500 pe, 30 to S00 pe, 3 to 100 peg,

$10.20awSt an50m 100 py, 150 ye, 200ug, 250 ug, 300 us, 350 pe, 400
ag, 450pe, SOD pig, 350 yee, BOO pg, 680 ye.700 ug, 750jeg, 800 ps,880 yey, O00 sg,

850 pe, TO00-ge. 1050 pe, 1}00 Hg, 1150 pe, 1200 pe, 1250 ue, 1900 pe, 1990 ne,
LAGUpp,E80 pe, 1500 ne, 1554) py, TOO0 pg, 1650 ue, 1700 ue, 1750 pe, 1800 ne,
L830 pe. F900 pe, 1950 Hg, 2000 bg. 2050 pg, 2100 pe, 2150 ve, 2200 pe, 2250 pe,

340pg, 2400 jug, 2450 iy, 2500. ug, 29850 pe, 2600 ye2650 pe, 2700 pe,x2300 ne,2

2750ug, 2800 ps. 2850 pe, 2900 Hg, 2950 ug, S000 bg, 3250 pe, 3500 pe, 3750pp,
{O00 tig, 4250 ue, 4300ye, 4780 py, S000 we ofpeptide or agonist described

herein and from } mg to 20.“ig (eag. | mg, 2 mg, 2.5 rhe. Jimg, 4mp. 5 me,6 mg, 7
tig, 7.3 mg, € me, Omg, |10 mg, ii mg, 12 mg, 12.5.mg, 13 mg, l4me, 1S mg, 16
ing, 17.5 my, 18 mg, 19 meg, 201mg) ofdarifenacin (Enables®).

A. dosage unit (e.g, an oral doaage-uni) can iselade, for exanye, from | to 30 ye, }
to 40 pig, i to0 pe, Dio 100 ag, lio 200 pe, bio 306 pe, | te 400 ag, 7 to 300 ap,
to G00 ug, 1 to 700 pg, | to $00 ug, Lito 900 pe, Eto 1000 ne, 10to 36 pe, [Oto 40
ra, 10 fe SO peg, £0 to 100 Be, 10 to 200 ng, 10 10300 ug, 10 to 400 pe, 10 weS00ug,
10 to 600 ug. 10 to 700 us,w to 800. pe, 70 to900 pig, LD to 1000 ne, £00te 200 ne,
180 fo 206 pe, 100 te 400 gea101g 300pe, POO to 600 ue, 100 to 700ae. 100 ta 800

ue, 100 a 900 pe. 100 to L000 Hg, 100 te 1250 yg, 100 f1300 pe. 100 to 1790 ne,
1OO to 2000 pa, £00 to 2350|MBs LOOto 2300 pg, 100 to 2750 yee, 100 to 3000 us, 200
ip 300 ye, 200 to 400 pe, 2!0040.500. ue, 200 to 600pe, 200 to.700 BE. 200 fo 800 ug,
200 to S00 pg, 200 to L000 1B 200 to 1250 pe, 200-40. 1500 pe,200 te F780 jeg, 200
to 2000 pg, 200 te 2280pe, 200 to 2500 jag, 200to 2750 ne, 200 to 3000pe, 300 to
400. Me. 360 to 300jug, 300 twG00 pg, 300 10700 peg, 300 to 80 pe, 300 to 900pe,
S00 ta 1000 pe 300 to 1250)ie, 300 to. 1300 pe.300 to 1750 pee, 300 to 2000 ne, 3)aN

to 22M) pe, S00 te 2500 pe, 300 to 2750 pe, 300 to 3000 ge, 400 fo500 ps, 400 to
600 Ap. 400 ia FOO ne, 400 ie 800 gg, 400 16.900 pg. 400-t0 1000 rig, 400to L250pee,
400 to 1500 ug. 400 fo 1750 i400 to 2000 yeHX) ta 2250 ug, 400 to 2500 pe, 400

~ 143-
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to 2780ne, 400 to 3000px, 5)00to SOO pu. S00 to 700 pg, S00 ta 80 pag, 500 to 900
wig, S00 to PO00 ag. ueio 12:504 300 to 1500 np. 500 to F780 pg, S00 te 2000 yee,$00-to 2250 ap, 300 to 25004Hig, st20 to 2730 pg, 500 to 3000 pe, 600to 700 ye, 600
fo 800 ne, 600 t 900 p2, 600 1006 ng, 600 to 1250pe, 600 to 1900 pee, O80 to
1730 pe, 600 to 2000 ue, 600to 2250 pe, 600 to 2500 pug, GOO to 2750 ue. 600to
3000 gg, FOOD to 800. ug, 700 16.900 fig, YOO 1G 1000 pe, 7001250 pa, FOO to 1300
ug, 200 te £730 ne, 700 to 2000 vg, FOO to 2256 pe, 700 to 2500pe, 700 to 2750 ne,
700 to 3000 ue. SOU to BOG Rg, 800 to 1000 ug, 800 to 1280 ne, BOO ia 1500 pe, 800
tg 1780 pe, 800 to 2000 us_ 800 to 2250pig, 800 to 2500 ug, 800 to 27SO pe, 8G to
3000 pe, G00 Gs TO) pe, 900fo. 1256 pe, 900 te 1500 ue, 900 to 1780 pee, 900te
S000 ug, G80 to 2250 pe, 900ty 2560 ug, 900 to 2750 ue, 900to 2000 ae. 1000 to
{2S0 ie, HOO te 1500 ue, |1p to 1750 ple, 1N00 to 2000 pe. 1000 to 225) pe, 1008
te 2500 pe, L000to 2730 pe, 1TOG to 3000 pg, 3 to S00 pe, 30 to S00 ye. 3 to 100 ne,
$ to 20 py, 3 to 100 pg, SO be, 100 pg, 150 ug, 200 ne, 250pe, 300 ug, 3389pg, 406
ue, $50 ue, $00 pe, S30. we, B00 ug, 650 pe, 700 pig, 750 ne, SO) ge 85) pg, 9O0 ne,
S80 py. 1OD0 ug, 1050 ue, 1100 ug, 1150 ue, 1200 pe, 1250 ae, POD pe. 1350 ne.

& py, 1480 we, 1500 gg, 15850 ue. 1600 pe, 1650 pe, 1700 pe, 1750 pe, T8060 pe.
7850 ug,1900 ag, 1950 gg, 2000 1g, 2050 pg, 2100jae, 2190 we, 2200 pe, 2250 ue,

 
 

2300 jag, 2380 ps, 2400pg, 2450 Lg, 2500 py, 2850 ug, 2600 fia, 2650ge,2700 ne,
DOO pg. 2950 pg, 3000 ug, 3250 py, 3500 ug, 3750 ge,

4000 ne, 4280 pre, 4500 1,4750.ug, S000 pe ofa peptide oragonist described
2750 ig,2BOO we, 2850ne, 2

herein and from | ma to 230 ing fez. l me2 mg, Smeg, 44mg, Smeg, 6> AB, Fimg, 8
mg, Sing, [Umg, 20 my, 30 ins, 40 mg, 50 mg, 60-mg, 70 mg, BO mg, 90 mg, 100
mag, ]2Q mg, 120 mg, 120 MR 140 mg, T5Qmeg, 160 meg, 17G mye, 180 me, 190 me,
200 may 216 mg, 220 mg, 23 Q mg, 240 me, 250 mg) ofOndansetron HCN (Auta®}.

A dosageunit (2. an oral dosage unit) can inclade,for exainple, from | to30 ue, 7
io dO ue, Jie SO ug. bte 169)se, Tito 200ng. | fo 300pa, |to 400 gg. Tie 800 pe]
9 600 ne, T to 700pe, to 300 ng, | 16 900ag, Pto 1000 pg, 19 to 30-pg, 10to 40
ug, 10 to 30 ne, Te 100 ne: 10 to 200 ug, 10 to 300pe, 10 to 400pu, 10 te 500 pee,
10 to GO) pe, 10 to 700 ug, Wo 800 ug, LO @ 900 pg, 10 fo. 1000 pe, 100 te 200 pe,

~ 14g
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100 to 300 pe, 100 ta 400 ng, 160 to 300 pur, 100 to 600 ge, 100 to 700 ug, 100 fo ROO
ne, 100 to 800 pe, 100 to I 000 us, 100 to $250 pig, £00 to 1500 ae, 100 to 1780pe,
100-1e 2000 ag, 100 te 2250|He, 190 to 2300 pe, 100 to 2730 ne, 100 ta 3000 peg, 200
9 300 pe, 200 to 400 pig, 2200 10.500 pe, 200 to O00 ae. 200 to 700 pig, 200 te 800 ue,

5 200 t900 ge, 200 to 1000 pes 200 to 1250 pp, 200 te 1500 ng, 208 to 1750 pg, 200
4s 2000 ag, 200 10 2250fg, 200 to 2500 ue 200 to 2730 ug, 200 to 3000 ng, 300 13
400 pg, 300 to 300 pe, 360 10 600 ag, 300 to 700 psx, 3)to 800 ye, 306to 900 ne,
300 to LOGOpy, 300 to. L256 Le, 300 to.1500 ug, 300 to 1750 pe. 800 te 2000 pe, 300
f9 2250 pe, 300 to 2500 ue, 400 to2750pe,300 to 3006 pee, 400 fo 500 ug, 400 fo

40-600 pp, AU0 to 700 neg, 400t6800 ug, 400 to 900 pg, 400 to 1000 ga, 400 fo 1250 ag
4001 1500 pg, 40020 1750 |IK,400 to 2000 ne, 400 to 2240 ag, 400 to2800 pee, 400
to 2750 up, 400to S006 pap, 500 fo-600 pe, 500 te 700 pe, $00 te 800 pe, S09 1 GOR

 

ye, S00 to TO00pe. 500 tod250 pus, 500 te 1500 pe, S00to 1750 ue, S00 to 2000 pe,
S00 to 2250pp, 500 to 2500|i 500 t 2750 ye, 50 € 3Q00 pe, GOO te FO ag, 600

#8 ky BOO pee, AOD to 900ple, 00 to 1000 ne, G00 to 1250 fe. GOD to TS00 na, 400 to
1750 pe. GOD to 2000pe, 600 to 2250 pe, 600 to 2506. sug, BOO to 2790 pag, G08 to
3000 ag, 7N0 to BQO pe, 700 io 900. ng, 700 to 1000 ue, 700 t1250 pe, 700 to 1500

a, FOU te TSG pee, 700 te 24400 tug, 700 to 2250 pe, 700 to 2500 ap, 700 ta 2750pg,
709 to 3000 pa, 800 to 906 nis, 800 to 1000 pg, 800 to 1250 py, 800 to 1900 pe, $66

20 we PPSG ayy, SO} to 2000 ue, s00 to 2250 ug,800 to 2500jig, 800 to 2750jee. BOOte
200 pe, 800 te 1000 pe, 900 to 1250 pe, 900 to 1500 ne, 900 te 1750 pe, 800 to

GOO pig, SDD to2250 pe, Vtau io 2500pe, 900to 2750 pug, 900 to 3000 pig, 1000 to
1280 pe, 1000 to 1500 pe, 1000 iy 1730 pg, 1000to 2000 ue, LOOty 2250 ng, 1000
to 2306 ngEt L000 to 2750ue:1000 to 3000 tg, 2 to S00 pe & 300 ye,3te 100 be,

2 Sta 20eee.5U He 100 pe. 150 pg, 200,250vg, 300 ue, 33556 pp, 400PSy, 480 pe, 500 py, S90 2, 400Be, 630 pe, 700 pe, 730 Hg, 800 ig, $30 pe, 90 pe,ope\

850pg, TODO pegv, 1050pg,1100 we, J 1S@-ap, 1200 pe, 1250 py, 1300pe.1350pe,
P40) ue. PASO ug, £500 ne, 1550 wg, 1600 ge, 1650 pe, 1700 wa. 1730 pe, 1800 yg,

*

:

PRSO pg, POO wag, 1850 pe, 2000 itg, 2080 pe,2106 pe, 2150 ag, 2200 us, 2250 ne,
2 2300 Het2350ye, 2400pg, 2450 ug, 2506 ge, 2550 jeg, 2600 we, 2650 pe, 2700 pg,

2750 pg, T800 ug, 2850 ye.2900 2g, 2950 ag, 3000 ye, 3250 pe, 3500 ne, 3730 ug,NY

was.
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4000 us, $280ue, 4806pee, 4750 ne, 5000 ag of a pepude or agonist described
isepeln and from i mg to 3000 me(ew. Lime, 2.mp,.3 me, dmg, 3 img, 6mg, 7 mg, 8
mig, Gung, 1d ma, 20. mg, 30 ing, 40 mg, 50 mg, 60 mg, 70 mg, 80 mg, 9mg, 100
mig, 200 mg, 230 meg, 300 mig, 330 mig, 400 nrg, 450 meg, 500 meg, 750 mg, LOGO me,

 
mn 1250 my, S00 mg, 1750gs2000 mg,.22450ma, 2500 my, 2750 me, 200) mg) of

Cimetrayrum(Alginor®).

A dasage uni (eg. anoral dosage unit) can inclade, for exanmple, from1 to 30 pa, |
16 40 ag. te 30 ne, | te 100 ng, 1 to 200pg, | to 300 ag, } te 400 ug, Po S00 py,I

fo to U0 pe, fb to FOO pg, 1 fo 800 ug, | to 900 we, Pte L000 ue, 10 te 30-ne, 10 to 40
ug, [Oto SO ng, £0fo 100 he, 10 to 200 jig, 10 to 300 ae, 10 te 400 ae 10 to S00 ps,
HM} to S00 py. 10 to 700 ug, 10 to 800 ug, 10 to 90 ug, 10 to1000 ne, 100 te 200 pax,
100 €o 300 pe, 100 te-400 RBs 100 to 300 pg, 100 to 600 pug, 100 to 700 pg. 100 to 800
ua, [00 ie SOO ue, 100 to 1000ux, 100 to 1250pe, 100 fo 1500 ng, LOG te 1780 ug,

18 100 te 2000 pe, 100 to 2250 hg, 100 (o 2500 pe, 100 te 2750 pe, 100 te 3000 pe, 200
io 300 pe, 20) to 40) pe, 20d to 500 pe, 200 to 600 pe, 200.te 700 uy, 200 to 800ug,
S00 to 800 pe. 200 to XN) Hes 200 to 1250 pe, 200 to 1500pe, 200 to 1750 ue, 200
to 2000 pig, 200 te 2E50 pe 200 ta 2500 pig, 200 to 2750 py, 200to 3000pre, 300tyBe

490 pg, 300to 300 BR. 300 io 600 py. 300 to 700 pee 300 to BOO pe, 30046200 ne,

io 2250 ug, Io 2500 np, 300 ta 2750 pus, 300fa 3000pg, 400to S00 pg, 400fo
800 pe, 400 te 700 ue, 400 te800 pig, 400 to. 900 pa, 400 to TQ08 pag, 400 to.2250 ye,

fo 800 to LOM pe, 200 to 12ote300 to TSO0 pe, 300to 1750 np, 300 t+ ROG 1g, 300

400 t 1500 ye, 400 to 1750 Be. 40012000 pe, 40Gto 2250pig, 4O040- 2500 ing, ago
to 2750 ne, 400-16 3600 pe, 5100 fo 600 pg, $00 to 700 ue. 300to 800 ug. 300 to BOO

25 4a, S00 te. 1066 pg, 500 to 1250 ug, 500 to 1800 ue, S300 to P75pe, 500 to 2000pe,
SO0 to. 2280 ua, 200 to 2500 iw. 500 to 2750pg, S00 te 3000 ye, G00 te 700pe,600
io 800pe,.600 to 900 ug, 600 to 1000pg,.600 ta 1256 pg, 600 to 1500 pg, 600 to
1750 ug, 600 to2000 pe, 00 to 2250 pg, 600 to 2500 pa, 600-to 2750 ne, 600to
3000 ugy 700 to SOO pe, 700°fo 800 pe, 700 to L000 ye, 700-to 1250 aay 700 te 1300

ge ag, 700 fo 1780 pe, 700 to. 2000 ue. 700 to 2250 ne, 700 to 2800 ae. 700 to. 2780 ne,
TOG te 3006 ug, 840 to 900 Me 800 to LOO0juz, $00to 1250 pe. 866 to 1500. ue, 800

v [46.6
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to 1750 ne, $00 to 2000 ny, Ko 10.2250 pig, 800 to 2500 ne, 800 te 2756 pe, ROto
3000 ug, 806 ro 1000jig, 906 to $250 pp, 800 to 1800 we, 900 to 1750 re, 900 to
2000 ug, OOO to2256 pe. 900fo 2500 pe, 900 ty 2750 pe, 900.to 3000 tee, LOUD ta
1280 ne, 1000 to 1500 ae, inp to 1750 ue, 1000 to 2000 pe, 1000 ta 2240 we, 1000
to 2500 pe, 1000 to 27380 Hg, 1000 10 3000 pg, 2 to 500 pg, 50te 500 jeg, 3 to 100 pg,mn

Sto 20 ae, Ste 100 pe, 50Bg,, 100 pg, 150 ye, 200 pg,250 ag, 300 gay. 350 pe, 400

ug, 450 ue, 300 ae, S50 pe. 600 ug. 680 ue. 700 pe, 750 pee, 800 be, 850 pe, 90) ys,
9S0 pa, OOS up, 1050 pe, 1100 ng, L180 yg, 1200 pe, F250 ne, 1300 pe. 1350 pe,
1400 ue, 1450 pe, iS00 ps, 1530 He, TO00 pe, 1650 pe, 1700 pg. E950 ug, 1800pee,"aa

1@ 1850 pg. LOGO ae, 1950 uy, 2000 pe, 2030 pie, 2700 ne, SES0 HB.2200He, 2250 pe, 

2300 pe, 2350 ug, 
 

Tét
coneat2900pp, 2950pe,5 53000 ngpg, 3250 pie2, 3500 ie, S750 pe.Weg oe KELL

 Dug, $2560 pe, 4500 pe, 4750we, 5000 pe off peptide or agonist described
berein. andfYom 1 mpto 1006 me(eg tmyg, 5 mg, 16mg, 18 mg, 20 me, 25 mg, 30

18 tag, 38mg, 40 og, 45 me, st: mg, 73 mg, 100 mg, 150 mg, 200 mg, 250 ma 300 me,
380 mg, 400mg, 450 meg, $06 mg, 250 mg, 600 mg, 650 mg, 700 mg, 730 mg, SOG

mg, 850 mg, $00 ing, 850 mg, 1000 mg) ofDolasetran (Anzemet®).

A dosageanit (e.g. an oral dosage unit) can include, for example, from | to 30 ap, | 
ao fo dD ag, | to a0 rig, | te FOU:tg, Pte 200 pg, | ie 300 ag, 1 to 400 ug, | to $00 pe, |rene

yyio GUYae, Lie 760 px, TP to 800 aig, T ta 900ux, T to 1000 ne, 10 to30 pe, 16 to 4G
ag. 14a 30 ug, 10 to 100 in 10 te 200 ug, 10 to 300 pe, LOte 400 He, 10 0 S00 pg,
10 to GOO ne, LO ip 700 ne10 to. 800 pe; 10 te 900ise, 1G to 1000 ne, 100 to 200pg,
100 t390 ue, 100 to 400 He. 100 te 300 pg, 106 to 660 ag, 100 to. 7068 pe, 120 te800

Pet M3 Hg, 160-40.900 pg, 100-to 1000}sg, 100to. 1250 ng, 100 to T S00 ag, 100to 1780ig,
100to 2000 ag, P00 to 2250 a 100 to 2500 pe, 100 to 2750 Re, POG to 2000 pe,

to S00ge, 200 to 400 La,2200 to,500 pia, 200to 600 fg, 200 1700 We, 200to 800 wa,>

are200 to 860 pe, 200 to 1000 He, 200 to 1280 pp, 200 to 1800 pe, 200 to 1750 xg, 209
{9 2000 pe, 200 to 2250 ne, o200 to 2500pas, 200 to 2750pg, 200 to 3000 pes00to

30 400 pg, 380te S00 pee, 3DOIG600 pe, 300 fo 700 jee, 300 to 800pg, 300to 900 upi

200 fo 1000 ue. 300 to 1250 §bs 300 to 1800 pg, 300 to 1750 pe, 300 to 2000 pg, 300
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ig 2290 ug, 300 fo 2500 us, 300 to 2750 ng, 300 to 3000 ge, 400 to 300 pe. $00to  

606 ge.ANG to 700 pg, HD id S00ps, 400 to 900 jes, 400 to 1000 pe, 00 to TAGag,
400 to 1300 ye, 400 to| 730|pe, 400 to 2000 ng. 400 to 2250pp, 400 to 2500jeg, 400
10.2750 pe, 460 to 3000 ug, 500 to 600 pe, 500 to 700jeg, 300 to 800 pe, S06 to 900

nr ae, 500 te 1000 pe, 500 to 12250 ug, 500 to 1500 pe, $00 to 1740 pe, S00 te 2600 fag,
S00to 2230pg, S00ie2500 be, 4500 to 2750 pte, 500 to 3000 pe, 600 to 700 ag, 600 
to S00 ge, GOD fo 900 ug, 600 to 1000 pre, 600 te 1256 pg, 600 16 1500 pe, GM) to
T7350 ae, 600 to 2000 ps. 600 to 2280 ug, 600 to 2500 pe, SOO te Z7A0 pee, 600 to
3000 ue, 700 to 80D pe, 700 to 900pg, 700 to 1000 pp, 70010 L250 jeg, 700 to 1500

1 ug, FOO to 1730 ag, 700te 2000 pe. 700 to 2250 pe, 700 to 2500 pay, 700 to 2750 pe.
700 to JON ye, B00 to G00 Ie. 800 to 1000 ng, 800 to 1250 pe 800 to 1500 ug, 800
ta 1750 pe, 80 to 2000 pe, gout6) 2280 pag, 800 to 2300 ap, 800to 2750 pg, 80a
3000 pe. OOO Lo LOOa. 9900 fo 1230 ug, 900 to 1500 Be, SU0fo 1750 pe, 900 to
2000 wg, 900 te 2280pg, 900 to 2500. 22. 900 10 2750 pg, 900 te 3000 pe, 1000to

L250 we, 1000 to 1500 ge, 1400 to. 1750 ue, 1000 to 2000 ue, 1000 te 2250 ue, 1000
fo 2800 pe, 1O00 to 2750 pag1000 to 3000 ny, 2 to $00 pe, 50 te $00 pe. 3 te 100 eg.
$9920 ug, Sto 100 pe, $0 Pe. 100 pe, 150 pe, 200pg, 250 ne, 300;ng, 320 ga, 400
ag, 450 pg, 300 pe,530 ys, 600pg, 650pa, 700 guy, 750 pg, 800Ls, 850 RY 500 BRS
950pe, TUODpe, 1050 pe, 1100 ug, 1150 pu, 1200 ep, 1250 pe, 1300 ne, 1350ue,

a0 OO py, 1450ug, 1800 ug, 1950 ig, 1600 pg, 1650 pe, 1700 ua, 1780 pe, 1800 pg,
1850 pa, 1900 ug, 1950 pig, 2000 py: 2080 jig, 2100 pe, 2150 na, 2200 pg, 2250pa,
2300 pe, 2350 ag, 240) ws, 2450 ug, 2500 pe, 2550 pe, 2600 jig, 2650 ng, 2700 pe,
2750 pg, 2866 pg, 2850 pe, 2900 pe, 2950 pg, 3000py, 3250 pg, 3500 ne, 3750 ug.
4000 pig, 4250 ug, 4500 pg, A750 |ag, S000 pg of'a peptideor agonist desoribed

28 herein and frorn | mg to 180 mete,g. Ting, 2mg, 3 mg, dmg, Smg, 6 mg, 7 mg, 8
mg, 8 mg, 1Omg, 20 mg, 30 my,40 mg,.50 mg,.G0 mp, 70 ma, 80mg, 90 mg, LUE
me, L1Qamg, 220 my, 130 ing, 140mg, 150 mg; 160 mg, 170 mg, 180 nig) of
Zelnormdegaserod)

3000CA dosage anit (e.c. an oralI dosage unit} can inclade, for exanmple, from | to 30 pa, |
io 40 na, Plo G0 ne, | te 1008 }to 200gg, to 300 pe, to 400 pe. Pte Sng, |

~ JgS.
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TQ

ree wat

30

10 600 pe. ite FOO pe, | te $00pa, 1 ic 900 ne, | to 1000 jeg, 10 to 30 pg, 10 to 46
“ag, 10 to 58 pg, 10 te 100 bg, Tito 200 ps 10 ta 300pe. 10 to 400 pg, 10 to 300 pp,

10 fo 600 ne, 10 to 700 ap, 10 lo 800 pg, 10 to 900 pe, 10 te 1000 ng, 100te 200 Re,
100 19 300 ne, 100 wo 400 Rg, JOO to 300 pe. 100 to 600 pe, 100 to 700 us. 100 to RG
SUug, E00 te 900 ae, 100 to 1000 ug, 100 to $250 pe. LOG io 1800 na, [00 ta 1756 ag,
100 to 2000 ny, 10 to 22504a, 100 to 2500 ue, 100 to 2750 py, 100 to 3000 ne, 260

to S00 tea, 200to 406 ne, 200 to 300 ug, 200 to 600 ug, 200 te 700 ne, 200to 800 ag,
200 10.900 pe, 200 to 1000 Hg, 200 to 1250 pe, 200 to 1500 ie, 200-0 1750 pe, 200ss

eo gyeTo 2008pg, S00 te 2250) pp, 200 fa 2500 ne, 200 to 2730 pp, 200 te FOGG pee. 300 to
400 ug, 300 to $00 ne, 300 19 600 pe, 300 to 700 ug, 300 to BOO pa, 300ta 900pa,
300 to. TOU ge. 300 tg 12560 2B, 300 iy 1500 ng, 300 to 1750 pe,300 to 2000 ye, 30D
10.2280pe, 300 in 2500 pg, 300 to 2780 8g, 300% 3000 pg, 400 to S00 pe, 400te

000 ye. AGG 4b 7G0 ng, 400 te 800 gz, 400 to 900 pre, 400 fo 1000 pe, 400 to 1250 ue,
400 to P50 pe 400to 1750i 400 to 2000 ne, 400 to 2250 ue, 400 to 2500ie, 400
to 2750 HE, 400 to 3000 ng, $00 te 600 ee. 500 to 700 pe, 500 to 800 ae, S00 to 900

a. S00 fo 1900 pe, 50Gto 1350 pa, S00 to1500pe, 500 to 1750. ua, S00 io 2000 pe,
500 fo 2250 ne, $00 to 2500 3ue, $00 to 2750 pip, 506 to 3000 ag.600 te 706 ag, 600
to 600 pe, O00to 900 pe, 600) jo 1000 Lg, 600to 1250 pe, 600 to 1500jig, 600to
1750 pe, 600 te 2000 pe, 00 to 2250 py, 600 to2500 pe, 00 to 2750 yg, 600 to
3060pe, 705 1a 800pe, 700 lo $00pg,700 to.1000 pg, 700 to 1250 jig, 70041500
ug, 700 to T7S0 jeg 700to 200 Be, 700 to 2240tin, 700 to 2500 Re, 700te 2750 np,
POGte 3000 ge. 800 to 900 ke, $00 to 1000 pg. 800 to 1250 pe800 to TSO) pe, 800
te 1750 pe, 800 to 2000 ng, 800 to 2250 pig, 800 to 2500 np. 800 ta 2790pe, B00 to
DOO ig, 900 te |1000pg, 900 to 1250 yy. 990to1500 pig, 900 to 1750ng,BO0te
2000 pus, 900 to 2250 peg, 906 to 3500 ne, 900 to 2780 AR HOU te 3000ng, LOQ0to:
P2350 pig, 1000 to 1300 42, 1000 to 1750 ps, 1000 to 2000 ig, PO00 te 2250 pa, 1QQ0

2500 pa, L000 to 2730 Hg, DOO te 3000 pe, 2to.S00 pe, 50 to S00 ne, 3 to £00 HE
xeSig 2U na 3 to 100pe, 50 Ra, 100 ne, 156 pe, 260 ae, 250pe, 300 ue, 398 we, 400.

ig, 450 we, $00 pa, S80 pe 600 na.-650 pag, 700 pus, 750 1g, BOD ke, 850:un, 0O0 ue,Me

O5020ug, TOS0pte. 1100 we, TSGpe. 1200 pe, 1250 pe, 1300 ue, 1380 ue,
 30 pg, 1600 pig, LOS pax, 1700 we, 1750 pe, 1800 ba,

~ 149 -
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ISSO rig, 1860 ug, 1950 ne, 2000 uy, 2050 ug, 2100 we, 2130 pe, 2200 ws, 2250 ue,
2360 pa,2350 ug, 2408 keg, 3450 we, 2500ne, 2556 ng, 2600 pe, 2650 pe, 2700 ye,
2750 ng, 2800 ux, 2850 tg, 2000 Re, 2950 ne, 3000 pe, 3250igs, 35900 pe, 3750pg,
4000 ue, $250 us. 4300 ue, 4750 ne, 5000 pe of a peptide or agonist described

§ frei and fren: ] pe to 306 he (e.g. 1 Be, S pg, 10 we, 50 ua, 753 ag, 100 pe, (25 pg,
130 ne, 175 pee, 200 pag, 225 ig, 250 iu, 275 pg, 300 pas, 32S ug, 350aR, 378 ag, 400
ug 425 ye, 430 pes, $73 pee: $00 nit) of Levshi®(hyoscyamine sulfhic).

A dosage anit G2.g, an oral{ dosage unit) carinclude, for exmnpie, from 1 to 36 ug, |
iO) to 40 ug, | fo 30 ug. 1 to 100g, 1 to 200 us, T to 300 pe, Pita 400 ge. Pte S00 pe, T

to AO pe, 17G ng, | to B00 ug, 1 to 900 ug, Pte LQG ag, 10 to 30 ae, Hb tedd
ney 10 te SO pre, Pte 100 He, 1Q to 200 pg, 10 to 300 ag, 10 de 400 gar, 20 to S00 px,
1D to GOD ng. 1) to 700up, 19 to BOO pe, 10 to 900 pe, 10 ta 1000 ng, LOD to 200 pg,
100 to. 380- ag, LOO to 400 be. 100 to 500 pes, 100 to 600 pee, 100 to FOG pre, 100 te 800

f6 ug, 100 to 900 ug, 100 to 10C0 ne, 100 to 1256 pe, 100 to 1500 ug, 100 to F750 pe,
1G0to2600 pgs, 100 to 2250 be, 100-to 2500 ge, 100 to 27350 pe, 100 to 3000 ee, 200
io 300pg, 200 to 400pe, 206)fa 500 we: 200to 600 py, 200 to 700 pe, 200to BOCRe,
200 te 900 ne, 206 te P00 ie, 206 to 12.56 pe. 200 fo 1500 pg, 200 to 1756pe, 200
ro 2006 pe, 260 to 2250 pe, 200 to 2500 ne, 200to 2730 ag, 200 te 3000 pre, 300 te

2 400 ng. 300to 300 pe, 300 « 600 pe, 300 to 700 jig, 300 to 800pg, 300 te SOO ae,
300 io 1000 pg. 300 to. 1250|hi 300 to 1500 pep, 300 to 1750 pe, 300 to 2000 we, 300
io 2250 up, 300 to 2500ne, 300 to 2750jag, 300 to 3000 peg, 400 to 500 ug, 400 to
600 pas, 400 to 700 fe,400 te 800 pe, 460to 906 pg. 400 to 1000 ue, 400 to 1250up,
400 to 1800 ue, 400 to 1750|be, 400 ta 2000 ig, 400 to 2250pg, 400 to 2300 ap, 400

28 a ZPSO ng, 400to 3000 keg, $00 to 600pg, 500 to 700 pg, S00 to BOOpg, S00 to 900
ag, SOO to 1000 ye, S00 to (250 ne, 500 te 1300 pg, S00to 12750 pe, 300 to 2000 pa,
S00 42250pe, S00 to 2500 be, 500 to 2750 La, SUG ta 3000 fag, 600 to 700 ug, G00
#9 ROO ne, 600 to 900 ng, 600 to 1000 juz, 600 ta 1250 pa, 600 to £500 ag, 600 te
1759 us, 600to 2000 pe,x! 1b 2250 pie, 600 to 2500 py, 600 to 2750pe, GU0 ta

3 3000 ag, 700 to 800 pg, 700°io 900 pe, 700 to 1000 pe, 780 to 1256 ae. 700 te 1500
s8, 700 t 1750 ug, 706to 2000 LBs700 to 2250 ne, 700 to 2800 pg, 700to 2750pe,

- {80 ~-
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700to3000 pe, 800 te 906 be. 800to 1000 pg, 800 tf 1250 yg, $00 ie 1506pg, 800
to 1750 ne, BOOte 2000 pe, g00 to 2250 ng, 800 to 2500pp, 800 te 2780 jeg, BOG to
2000 peg, 900 te 1000 ye, 900 to 1230 pg, 900 ta 1500 pug, 900 to 1750 pe, 900 to
2000 pg, 900 to2230 ne900ito 2500 pe, 900 ta 2750 pe, 900 to 3000 pe, F000to
1250 pg, 1000 ta 1500 pe, 1600 10.1750 pg, LOD to 2000 pia, F006 to 2250 jug, HNO
16 2800 pg. 1000ta 2750 es1900 to 3600 1g, 2.10 $00 fig, SO to 500 pig, 3 to 100 pe,
$ to 20 ux, § to 100 ne,30 ue, 100 pe, 150 pe, 200 we, 250 pe, 300 ne, 336 pe, 400

. 450 ng, S00 pg, 550 pe, 600 pe. 650 pg, 700 pg, 750 we, BOO ne, 856 Re, 900pg,e

990 ag, 1000 py, 1050jeg, TOO na, 1150 ng, 1200 ue 1250 pg. 1300pe, 1350ug,
 

1745 eg, [B08 ne,Hehoo
ge, 1480 ug, 1500 ne, 1330 ig. 1G00 we, 1680 jie, 1700 up, 7

Pug, 1900 we, 1250 ng. 2000 ig, 2050 pg, S100 pe, 2150 pg, 22 5, 2220 bun, 
D pg, 23380op, 2400 pg, 2450uw, 2500 ae. 2550 pg, 2600 pg, 2O50 ug. 2700 aR,

3500 pe, 2750 we,
 

ug, 2600 ng, 2850 pe, 2900 ne, 2950 pe, 3000 jeg, 3250 Rg,

4000 pg, 4250 pig, 4500 pe, 4750 pg, 5000 pg ofapeptide or agonist desoribed

herein and from. 30 mgto 500 mg(e.g. 50 mg, G0 mg, 70 mg, SO mg, 90 me, 100 me,
135 me, 190 mg, 175 mg, 200 mg, 2:25 mg, 250 mg, 275 mg, 300 mg, 325 mig, 380e

rag, 375 mg, 406 my, 425 mg,1, 450 mp, 500 mg) af Dicetel@ (pinaverium bromide).

A dosape unt fea. an oral doseaveunit} can include, for example, fram } te 30 ue, |
io 40 ge, Dio 50 pg. 1 tol100 ug, 1% 200 pe, 1 te 300 pe, | to 400 ug, | to $00 pe, |
to. 800 pg, T fo 700 pe, |110,800ne, £0900 pg, Pty 1000 pe, 10 to 30 ne,10 to 40
ug, 10 to 30 ue, 10 lo 100 Hg, {0 to 200 ug, 10 to 300 peg, 10 te 4003Mg, 1D to $00 ug,
10 1600pa, 1G to 700 pg, ip to800 pg, 10-to 900 pe, 10 to TG00 pg, 100to 200pg,
10 to 3h ag, P00 to 400 be 100 toS00 ug, 100 to 600 ae. LOD to TOOpg, 100 to 806
ug, 108 to 9D) pe, 100te Hed ng, 100to 1250 ug, 100 to 1500 pe, 100 to 1750 ye,
100 t B000 pa, 100 to 2250|he. 100 to 25600. ug, 100 fo 2750 wp, 100 to 3000 ig, 2D0
to 300ae, 200 io 400 pe, 2009 io 500 pg, 200 to G00 ne, 200 fo 700 py, 200 te BON0 pa,
200 to 206 py, 200tO: 4000 Hg, 200 to T2150 pe, 200 to 1300pg, 200 to E750pe, 208
fy 2000 we, DOO to2250 ne, 40010 2500 pig, 200 to 2750 ne, 200 to3000 wy, 300te

300to 300 pa, 300 to 600 pe, 300 to 700 pg, 300to $00 pag, 300 to.980 fis,
\

400 ugeee

300 fo 1000 na, 200to 12504ue, 300.to 1500 ng,300 to 1750 pg, 30) io 2000 pe, 300
| ~ LSb~
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te 2250-8, FO) to 2500 pe, 500 to 2750 ne, 300to 3000 gp, 400 to 300 1g, 400 to
600 pe, 400 to 700 ca, 400r $00 pe 400 te 900 yg, 400 to 1060 pe, 400 io 1250 pp.
400 te1800 pe, 400 to 17380 be 400 to 2000pz, 400 to 2256pg, 400te.2500jeg, 400
to 2730 pe, 400 to 3000 ag, 500 to 600pig, 500 to 700 pre, 500 to 8O0 ye, 500 to 900
g, 500 to 1000 pe, 5Q0 to 1250 ws, 500 to 1500 pe, 500 to 1750 pe, 300 16 2000 ge,

S00 to 2250 ua, 500to 2500|Re 506to 2750¢ne, 500 to 3000 py, 600 to 780 ue, 600
i BOO pe, 660 in 900 pe, 606 to 1000jae, GOO to 1280up.G00 to E500 kp. 600 te
L730 ug, 600 ta 2000 pig, 60d to 2250 pw, 600 to 2500 ee, 600to 2750 ae, 600 to
AGOpg, 700 fo Ad0 pe, 7O0 to 900 pg, 700 to 1000 ne, 700 to 1250 pg, 700 to 1500
na, 700 to 1780 ap. 700ta 2000 tug. 700 to 2250 pgs, 700 t 2506 pe. 700 to 2750 La,
700 to 3000 pg, 800 to SUG5ie. 800 to 1000 pg, 800 te 1240 ue, 800 to 1800 ug, 800
ta $750 pe, 800to 2000 ig, 400 to 2230 ne, 800 to 2500 ne, SOO te 2756pe, 800 to
3000 wux, ” to 1OQ0 ug, 90 to 1350 pg, 800 to 1500 pe, 900 to E750 pe, HUD ta

g, 900 to 3000 ge, TOtoEye a2000 pe, KO ie 2250pp, 9od)to 2500 yg, 900 to 2750 pp
1250 gg, POOP to 1300 pe, 1400 10-1750 pe, 1000 16 2006 ye, 1000 to 2250 ng, 1000
to 2500 ag, 1000 16 2750 tig1000 to 3000 hig, 2 to S00 ye, 50 to SOG ue, 3 to 100 ne,

 

$to 20 pe, Sito 100 pe, $0 Hg 100pe, 150 pg, 200 pug, 250 pug, 300 pg, 340pe. 409
ug, 430 pg, 300 pe, 550 pe, 600 pg, O30 ne, 700 pp. 750 pe, BOO ue, B50 pe, 900pe,
O30 ng. 1000 pg, 1050pg. {100 12, 1150pig, 1200ve, 1280 pe, 1300 pe, 1350ne,
1400 pg, 1450pg, 1500 ug, 1550ug, 1600 ng, 1650 gs. 1700 pe, 1750 ne, 1800 pe,
1850 ag, 1900 ue, 1950 ne, 2000 pg, 2050 pe,2700 pe, 2150 pe, 2200 pp, 2250 ue,
2300 pe, 2350 pe, 2400 pg.a50 pe, 2500 pe, 2550 peg, 2600 pig, 2650 ag. 2700ug,
2750 py, 2800 pe, 2850 pe, 2904} ag, 2950 pu, 3000 ig, 3250 pg, 3500 pg, 3750 ye,
S000 pe,$290 pag, 4900 keg, 4750 pe, 5000 pe of a peptide or agonist described
‘Sereyn. and from SO mgto 500Ura(e.g. 50 mg, 75 mg, 100 mg, 125 mg, 135 meg, 150
mg, 17S my, 200 mg, 225 m 250mg, 278mg, 300 mg, 325 mg, 350 mg, 37S mg,

400 mg, 425 nig,450 mp, 475 ing,200 mg) ofeudbeverine {DUSPATALRB,
DUSPATALING, COLOFAC MR, COLOTALRS),

A dosage unit(e.g. an oral dosageunit) can include, forexample, from | to 30 pg, I

io 40 pe, Eto 8D pig. 1 to 100ng, 1 to 200 pa, 1 to 300 pe, Pto 400 Re, Pig 300 ne, |
~ 152-
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70)to 600 pe, 1 to 700 pe, i te 8)QGug, 1 to-900 ps. 1 to L000us 108 to 30 ug, 10 to 40
ug, 10 to SO ue, 10 to 100 vg, 16 to 200 ug, 10 to 300 pa, 10 to 400 ug, 10 to 500 ug,
10 to 600 pe. 1D to 700 ne, 1) to 800 pg, 1D. to 900 pg, 10 to 1000 pe, 100 to 200ge,
100 to 300 us, 108 te 400 Re, 100 to 306 peg, 100 te 600 ue, 16010 TOG ag, OO te800

§ pe, 100 to 900 ga, 100 to Lovo ug, 100to 1250 pe, 100 to 1500 pe. 100 te 1750pg,
LOO da 2OC0 ug, 160 to 2250 Be, 100to 2400 px, 160 to 2750 ue, POO3006 ae, 200BE

iy 300 ug, BOO to 400 pig, 200 to S00 ye, 200 to G00 ne, 200 to 7O0pos, 200 to $00 pe,
209 to 900 pg, 200 ta 1000 He 200 fo 1250 pig, 200 to 1500 pe, 200 to 1750 pe, 260
49 ZOO ne, 200 to 2250jag, 200 to 2500 pe, 200 to 2750 pg, 200to 3000 jeg, 308to

40-400 pig, SAN) to S00 xe, 300 t. 600 pe, 300 te 700 ne, 300 to 800 pe, 300 to SU0 pe.os

390 to [000 ue, 300 to [250 aie, 300 to 1500 ia, 300 to 1750 pe, 360-to 2000 py. ot(0
te 2250 ag, 300 to 2300 pe. 300 tO 2750 fg, 300 to 3000 we, 400 to S00 ne, 400 to
600 pe, 400 to 700 pe, 400 tc $00 pe, 400 to 900 ue, 400. to 1000 ue. 400 to 1240pe,
400 to 1300 ag, 400 to 1750 ig, 400 to 2000 pe, $00 to 2250 pe, 400 io 2500 fe, 400

18 foB73) ye, $00 to 3000 Le. 900 to 600 pe, 300 fo 700 pe, S00 to 800 ge. S00 to 90D 

ug, S00 fo TG00pa, SU0te 12250 ue, 500 to 1500 pg, S00 to 1750 pe, S00 te 2000 pe,
SH0to 2250 pe, $00 to2500 be, 306to 2756 pg, S00 to 3000 py, 600.te 700 re, 800
to SOO peo.O00to 900 pe, 600 to 1000 py, 600 to. 1250 ne, G00 te E300 pe, O00 to 

P78up, GOO te 2000 HB, 600 fo 2250 pg, G00 to 2500 pry, G00 to 2750 ne. GUOto
20-2000 up, 708 to. 800 pg, 700 fo S00 pg, TOXte 1000 pe, 700-te 1250 pe, 760 te L800

iis, 700 to 1750 ne, 700to 20000ig,700 to 2250 pe, 700 to 2500 ug, 700 to 2750 up,
FOGte 3000tg,ROO to 900 be, 800 to 1000 we, $00 to T240 pa, 800 io 1300 ug, 800
ty 1750 pe, 800 to 2000 pg, S00 10 2250 pa, 800 10.2500 ue, 800 to 2756pg, SUGtes
3N00 uy, 96 to: 1000pg, 900 to 1256 pe, 900 to 1500 us, 900 to T730 pez, 900 te

28 2000 ug, G00 to 2250pg, 900 ty 2500 jug, 900 to 2750 pe, 900-10 3000 gp, 1000 ta
1250 pe, 100 te 1500 ge, 1000 to 1790 pe, 1000 to2006 pus, 1000to B80uy, 1000
to 2500 pg, TQ00 to 2730.Ong!1000 to 3000 jug, 2 fa 500 fag, 50 to 500 ug, 3 to 100 pe,
Sia 20 gg Ste

un, 430 ng, 3

a 100 pe, 50 heh 100 ng, £50 pg, 200 pe, 250 ve, Mi-ag, 340 peg, 400
2 S00 ue, 550 ue, 600 ys, 650 ne. 700 us, 750 pa, 800 ve, 8Spee,900 pg.

go 850 ne, 1200 ap. 1050 pe. 1100 ig, 1150 pg, 1200 pe, 1240 pe, 1300 pg, 1990 pe,
1580 ue, 1600 ne, 1650 ne, 1700 pe, 1780 uy, 1800pe, 1460 pe, 1450 ge, 2500 pstee:

‘ak bee
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P8490 pe, 1906 ag, 1950 pg, 2000 jas, 2050 ug, 2100 pee, 2730 ag, 2200 py, 2250 ug,
2306 pe, 2356 pe, 2400 ue, 3450 pe, 2800 ng, 2550pep, 2600 pg, 2680py, 2780 us,

 

2730 py,3800 py, 2B50 tg,4900 Le, 2956 pp, 3000 pe. 3250 pg, 3806 pe, 3780

4000 pe, $220 ne, F500 ng. 4750 itg, S000 ke ofa peptide or “eons described
§  herain and Som Ll mgto 120 ing fee. Limp, 2.3 mu, S$ mg, 7.5 mg, Lime, 72.5 me,

13 mg, 20 mg, 25 mg, 30 me, 40 me, 50 meg, 60 mg, 70 mg, 80 mig, 80 mg, 100 me,5

170 neg, 120 me) af Propsaniline bromide (Pro-Banthine®).

A dosage unit (6.8, amoral see unit} can include, for eXainple, fram 1 io 30 pg, i
i fo dQ ug, toSD ug, | to 100pe, Lito 200 py, | to MN} pie Tote 4004 to S00 ne, |

to 600 ge, to 700 ne, | to a0 ng, L to 900 na, 1 to 1Q00 ug. 10 to 30 pe, PO todd
ap, 11s SG up, 10 ts 100 He, 10to 200 ng, 10 to 360 pg, 10 to 400 ug. 10 to 300 ne,
1@ to 600 ge, TOto FOU gg,.i) ia $00 py, 10 fa 900 ag, 10 to 1000 pee, 100 to 200pe,
L6G to 300 pe. LG to 400 Be 100 to 500 ng, 100 fo 600 ue, 100 to 700 pe, 100 to S00

16 ug. 100 fo.900 ug, TO) to TOG0pe. 100 to 1250 pe, 100 to E500 pa. 10 to P75) pe,
OOte 2000 ug. 1¥) to 2250 be, 100 to 2500 pe, 100 to 2750 pe, 100 te 3000 pee, 200
to 300pe, 200 to 400 pe, 200 to 300 ag, 200 to 600 pe, 300 to 700 pg, 200to 800 pa,
200 to SO} pe, 200 to 1900 We, 200to 1250 ne, 200 fe 1500 ug, 200 to 1750 pe, 2060
to 2006 pe, 200 fo 2250 peg, 200 to 2500 ge, 200 to 2780ne, 200 to 3000ie, 300 to

20 400 ng.360to 500 pe,300 16OO 4g, 300 to700 jig, 300to 800 pe, 300 to 900 ug,
300 fo 1G00 pe, 300 £61250be 300 to 1500 na, 300'to 1750 pus, 300 te 2000 pe, 300
to 2250 pa, 300 to 200 pg, 200 to 2750 peg, 300 to 9000 eg, 406 to 300jag, 400te.
00 pa, 400to FOGpp, 406 ie 800 pe, 400 to 906 pag, 400 to 1800 ue, 400 te 1250 ng,
$006 1300 pe, 400 ta. L750 be. 400 to 2000 jue, 400 to 2250 pe, 400 to2300 pe. dbo

28 16 2740 we, 400 to 3000 pe, 800 to 600 pig, $00 to 700 pe, S00-te BOOpg, 508 to 900
ug, 500 te 1000pe, S00 ta 1250 4we, SOQ te | 500 ne, 300 to 1730 pas SOD Xo ZODD yaw,
S00 to 2250ne, 500 to2500. be.500 to 2750 pg, 300to3000 ne, 600 to 700 pe, 600
19 800 ug, GOOto 900ug, 60t to 1000 ng,600 to 1256 pg, 600to 1990 pig, 600to
1780 ug, 609 to. 2000pg, 600 16 2250 pe, 600 to 2500 pe, G00te 2756pe, G00to

30-3000 ae, 760 16800 gp, 700 lo 900 pe, 700 to 1000 pe, 7O0 to T2450pe, 70016 1500
ug, 700 to 1780 ng, 700 te 2000 ug, 700 te 2256 ue, 700 to 2500 ps, 700 to 2750 ug,oe x

» 34
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700 to 3000 ne. $00 ta 906 Bg. 80010 1000 be. 800 ty 1250 pa,800 to 1500 py, 800
ia 1750 ug, $00 to 2000 ye, x00 to 2240 ug, 860 to 2500 gg, Si) io 2740 pe, 800to
3000 ng, 800 to L000pg, Of0d ty 1250 pz, 900 fo 1500 pe, 90015 1750 ng, 900to
2UG0 pg, SOM fo 2230 ag, 900 to 2500 pg, 900 to 2750 pe, O06te F000 peg, 100 to
L250 pg, [O90 to £500 pe,1000 t6 1750pg, L000 ta 2000fag, 1000 to 2250 pg, 400cs

aNto 2500 up, 006 to 2730 pe1000 to 3000 eg, 2 to S00 py, SO to S00 tee,3 to 100 yep,
OuSto 20Due 10 1O0 pe, 3 He, 100 ue. 130 ag, 200 ne, 250 we, 300 fg, 390 ne, 400

ag, 450 ug, 300 pe, 350 pe, «00 ng, 630 ne, 700 ae, 730 pg, 800 Hg, BSO eg, 900 pg,
930 ng, 1000 wg, 1080 wg, 1100 pe, 1150pg, 1200 pg, 1250 ag, 1300 ne, 1350ne,

te 400 we, 1450 ug, 1500 ue. 1550 ne, 1600 pe. 1650 pe, 1700 pe. P7A0 pe, 1800 pe,=

850 ug, 1000 ue, 1950 pe, 2000 gag. 2050 joy, 2100 we, 2180 ug, 2200 2300 ug, 2350 ue, 2400pe, 2450 tig, 2500 ug, 2550 pe. 2600 ue, 2650 pg. 2700 ve.

2790 up, 2800 ue, 2850 pes, 4900 pg, 2950 ue, 2000 ge. 3250 pe, 3500 pg, 3790 ue, 

4000 up, 4250 ae, 4500 1g, an$0 jig, 5000 pe of a peptide or agonist described
g to s0p0 pe (eg. 100 peg, 200 pe, 300 pe, 400 pe, S00 ug, 600SS15 herein and from PO0-p,

ay, 700 py, 800 pe, 900 pe, 1000 ug, 1250 ue, 1500 pe. 1780 pe, 2000 pe, 2250 ps,
2500 pee, 2750 ue, 3000 neg, 3500 pg, 400) yg, 4500 pte, S000 pg) of Granisetron
(Kyi), |

2) A dosageunit de. &2 an ofal dusaige unit} can inclrde, for estenple, from | to $0 pe, I
ta 40 gy, Lio 50pag, F (0-100pg, 119 200pe, Ito 300 ne,tito 400 ae, Tie S00pe,
ia 600 uy, Eto 700 pe, Eto 800 ny, 1 te 900 up, 1 te 1000 pp,Mito 30gg, 10 to 40
ug, 10 to 30 pe, 10 to 100 28) Ito 200 pp, 10 fo 300 uz, 10 te 400 pe, 10 te $00 Lg.
(9600 pe, 10to 700 ne, 10 to 800 pe, 10 fa 900pe, 10 to 1000 pe, 100 te 200 ne,

a8 {OO to 300 ae, POG to dO tH 10Dto.500 jg, 100to 600je, 100 to. 700 pg. 108 tp 800
ug, 100 to 900 ug, 100 to {ogo ug, 100 to 1250 pe, 100 to. 1800 pe, 100 to 1730 np
108 to 200) pg, 100 fo 2230 ae, 160 to 2400 pg, 100 to 2750 ue, 100 to 3000 ag, 200
to 300 pe, 200 to 400 pp, 200) to SOO jag, 200 to 600 ey, 200 to FOU pg, 200 dy 860 pe,

! 200 to 1250 ug, 200 to 1800 pe, 200 te 1750 pz, 200
@ to BUOO ag, 200 to 2250 pg, 200%to 2500 ny, 200-10 2740 pe, 200 oe 3000 pe, 306 te

200 to 800ne, 260 to 1000 ne=
 

400 guy, 300 ba 300 pag, 300 w| 800 ug, 300 to 700 ug, 300 te 800 pg, 300 t900 ng,
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300 to [000 pig, 300to 1256 he, 300 to 1500 pg, 300 to 1750 pes. 300 to 2000 pe, 306
a 22480 pig, 300 to 2500pg, 400 to 2730 pea, 300 te3000 pe, 400 to 300 pe, 400 to&

 
600 ng, 400 fa 700 pe, 4006 800 ig, 400 to 900 pg, 400 t 1000 pe. 400 to 1240pp,
400 to 1500 pg, 400 to 17S0g, 400 to 2000 pe, $00 to 2256 ne, 400 teS300 ps, 400

§ to 2730 ng, 400 to 3008 gg, 500 ta 600 pe, S00 to 700 pee, S00 to BNO ug, 800 to 900
ag, 500 to 1000 pg, 306 to 1250 4peg, 300 to 1500 ug, $06 to 1750 pe, SG to 2000 pe,
S00 16.2290 ge, 300 ta. 2500|ig, 500 to 2750pg, 500 to 3000 pe, 600to 700 pa, 60U
ta 806 jg, O00 to 900 pig, 600 to. 1000pe, 600 fo 1230 ne, 600 te £500 ne, 600 te
PPAG pa, 800 ta 2000 jeg, 60 ty 2250 jeg, 600 to 2500 pe, G00to 2740 pe, GU) to

#¢0 3000 ae, 700 to S00 pe, 700 fo 900 pe, 700 to L000 Hg, 700 to 1230 pe, FUG to TS00
wg, 700 to 1750pe, 700 to 2400 ng, 700 to 2250 pe, 700 i2500 us, 700 te 2780 ug,
FOO ty 3000 pig, 800 to 900 pe, S00 to 1000 ag, 800 te 1250 pug. 800 to 1500 we, 800
to 1730 we, SOO fo 2000peg, dot0 ta 2250 pg, 800 to 2500 pe, 800 to 2730 gee, 800to
3000 ng, Ete L000 ie, on i) 1250 pe, 900 to 1500 pe,900te E750 pe, 900 to

48 BOGO pe, SOO to 2250 ug, oni) to 2500 rep, 900 to 2756pie, 900 to S000 pe, UX) to
1250 pe,=. 1000 to S00pe. 1000 tto 1750 ae, 1000 te 2600 pe, 1008 to 2250 pe, 10a0
to 2800 up, 1000to 2750 fg.1000 #) 3000 pig. 2 to 500 yg, 3te S00 pg, 3to 100 ne,
5 to 20 ug, 3 bo 100 jeg, 30 He, 100 pip, 150 pe, 200 ag, 250 pe, 300 ug, 350 pe, 400
ue, 450pe. SOG ge, 830 pe, 600 ay, 650 up, TOU ge, 750 pe, 800 pe, 850 pe, 900pe,

2 980 ne, OOD5uD, 1050 LG, 1100 ug, 1180 pa, 1200 ap, 1250 pe, £300 ug, 1350 ug,& i HE & Rg } €

1400 pe, LO wy, 1300 us, 1550 pe, 1600 ke, 1650 pe. 1700 us, 1750 pe, 1860 ne,
1850 we, 1900 uy, 189 > ng, 2000 pe, 20350 pre, 2EQ0 pus, 2730 peHey &

2300 pig, 2330 pe, 2400 up, 22450 ug, 2500 peu, 2550 peg2600 pg, F650 pe, 2700 pe,
ZAjuz, 2250 pe,

2750 pg, 2806 ug, 2650 pe, 2900 pe, 2980 ny, 3000 ne, 3250 pe, 3500 pg, 3740 ug,
NY a OOO pe, 4250jug, 4500 yg, 4750 pg, 5000 pg ofa peptide or agonist described

herein. and fram 50 ue fo 3000yg fe.g. 50 pa, 160 pe, 200 pe, 300 de, SO) ue, $00
50012,700ne, 800pe, goo ng, L000 ug, 1250 ue, 1506pyr, 1750 ue, 2000 pe, 2250 yg, 2500 ne, 2750ne, 3000 ug) ofLotrones '®(alosetron hydrochloride).

a0 A dosage unit (e.g. an oral ddsage unit) can include, for example, from 1 te 30 gas, 1
beadio 40 ug, (te S0 pg, [tot ODux, { to 200 ug, | to 300 pe, F io 400 ne, | te S00 ng, 1

~ 156
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to 600 HeTio 700 wes 180 pg, 1 to 900 ue, | to 1000 us, 10 te 30 pp, 10 te 40
{Oto SO pg, 10 to 100ne,L 16-to 200 pe, 16 to 300 ae, 16 to 400 pa,10 fo 300 peg,eeHe,

19 to G00 peg, 10¢0 700 pe, IIb w $00 pe, 10 to 900 pe. TU to TO00pe, 100 te 200 ug,
TOG to 306 pes 160 te 400 ng, 100 to 500 pe, 100 fo 600 ue, 10040 700 ng, 100 to 800
1g, LOO to 900 pe, 100te. 090 ag, 100 to 1250 pe, POO ta 1500 ue, 100 @ 1PSO pe,on

100 to 2000pg, 100.10 2250|begs!100 to 2300 pe, 100 to 2750 na, 100 tg 3000 pe, 208
to 300 ue, 200 to409 pg, 200 4& S00 ne, 200to 600 pe, SU) te 700 pes 200 to BNO ye,

'

200 to 900 pe, 200 to 1000 HB, 200 to 1250 pe, 200 to P300 ge, 200 ta 1730 ue, 200
io 2000 pug, 200 ta 2250pg, 300 fo 2500 pe, 200 t2750 pe,200 to:3000 na, 300 te

1 400 ue, 300 to S00 pe, 300 tg 600 pie, 300 to 700 be, 300 to 800 He, 300 to 900 pe,
30) to [000 pa, 200 te 1250 be, 300 to 1500 ag, 300 to 1750. ny, 300.to 2006 pe, 300.
fo BESOpg, 300 w 2500pg, 400 to 2750pe, 300 to 3000 pup, 400 10 S00 pg, 400 to
600 ag, 400 to 780 jax. 400 « SOD pte, 400 to 800 pe, 400to. 1000 ne, 400 to 1250 py,
406 to. L500 pg, 400 to1780: 2, 400 to 2000 pe, 400 te 2250 pe, 400 to 2500 py, 400

#8 fo B70 pig, 400 to 3000peg, $00 to 600pg, $00 to 700 peg, 500 fo BOC pg, 300 to 900
ag, S00 to 180g gg, S00La 125i) py, S00 te 1500 ne, $00 fo 1750 pe, Sie 2000pe,

40-806 pe, 600to 900 pe, 600) ¢1900 ng, GOO to. 1250 jaa, GOO tk Ying, G00 to
V?S0pg, COUte 2000py, 600 to 2250 pg, 600 to 2506 pe, 600 to 2750 py, 61H) to

20 3000 pe, OO to 800 pe, 700 fo 900 pp, 700 to 1000 pe, FOO ta 1250 ug, 700 to 1500
vg, 700 to TPSO ap, 700 tae2400Op, 70D to 2250 pe, 700 ta 2500 ae, POO to 2730 pe.
700 to 3000 pe, 800 to 806 Ke, 800 fo 1000 pig, 800 te 1250 us, 800 te 1500 ug, BOO
10-1750 ng, 800 te 2000 peg, 200 5.2250ne, SOU to 2500 ge. si ta 2750 pig, BOD to

$00 ie 2250 pe,S00 to 2500 pe, 500 to 2756 pe, 500 to 3000 pe, 600 to 700 pe, 500RE be RSs ; RE

3000 rg, SOU te TO0Dig, 900 io 1250 jag, 900 to 1500 pe, 900to 1750 ga, DUD to
2000 px, 900 to 2250py, 900 to 2500 ne, 900 to 2750 ue, 900 te 3000 gp, LODO to
1330 ug. LOK to 1300 pos, 100 to 1750 pep, 1000 to 2006 pe, LO00 to 2250|ug, 1000

wnng

to 2500 pa, 1000 to 2730 pe.1000 jo 3000 tg,2 ta 300 pe, S0'to HesS to 100 ye,
§ to 30 pad ie 100 pe, 50 Heh 100ue, 150 2e..206 pe, 256 pe, 300 ag u, 400ee, 450 ug, 500 peg, 350 pe, 6600 pe, 650 ne. 700 pg, 780 pg, 800 ug,8wivg,BOO Rg,

36 850 ue, 1000 tae, en1100 we. 1150 wg, 1200 ug, 1250 pe, 1300-aa, 1350 pe,
1400 ug, 1450 pe, 1500 pg 1550 ne, 1600 pe, 1650 ne, 700 pe, 1730 ag. T80O as

- {ay
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1850 pe, 1900 ne. 1950 ap, 2000 lg, 2090 pe, 2EO0 pe, 2750 pp, 2200 pos, SOM ue,
3400 ne, 2350 ae, 2400 ag. 3430 yy, 2900 pg, 2550 pg, 2600 ae,32850 pas, 2700 qe,

 2750 pe, 2800 ne, 2850 ug, 2500pe, 2980pe, 3000 ug, 3250 pig, 3800 pis, S7RO ne,
4000 pe, 4250ug, 4500 ne. 47720 py,3000 ne ofa peptide or agonist described

heron and from: 1Q mg to 600 mg(e.g, 10 mg, 20mg, 30 mg, 40 meg, 40 og, 60 mg,
70 me, SO mg, SO mp, 100 rn, 125 mg, 150 mg, 178 mg, 200 mg, {50 mg 200 mg,wor ™

350 my, SUN) mig, 450mag, 50[me 550 mg, 600 mi) of Xifaxan® (ifexinda)

A dosageunit (e.g. an oral dosage anit) cawinclude, for example, from 1 to 30uy, |
to 40g, 1 to SO peg, T6100)Be, 1 to 200 pe, T to 300 we, P to 400 pe, 1 te S00 pe, |
to G00 we, To FOO pg. 1 to 80 ne, 1 to 900 pe, 1 to 1000 pe, 10to 30 ne, 10 t40as

fon,
«xg, POto SO pie, 10 te §00 he, iOte 200 ag, 10 te 300 ue, 10 fo d00 pe. 10 to 300 pp,
19 to 600 ye, 10 to 700 pe, 16 to 800 pe, 10 to 900 ag, 10 to L000 pg, 100 to. 200 ne,
160 to 300 ne, 100 to 400 Rg.100 to S00 pg, 100 to. 400pg, 100 to TOOpp, 100 to BOD

ug, LD to ONS pe, 100to 1000 ug, 100 to 1250 pe, 100 to 1500 ug, 100 to 1750 pe,

@

700 fe 2000 ue, 100. te 2250 He, 100to 2500 ne, 106 to 2750pg, 100 to 3000 pa, 200
0.300 jee, 200 to 400 pug, 200 io 300 pe, 200 to 600 pe, 200 to FOO ae, 200 fo SOO p.Hes
20) to SND ps, 200 to 1000 te, 200 10 $250 pus, 200 to 1500 ne, 200 to 1736 ag, 200
to 2006 pe, 20010 2250 yg 00 to 2500 pe, 206 to 2756 pe, 200 to 3000 ue, 300 to
400 na, 300 te 300 pe, 300 to 600 ps, 300 to 700 uy. 300 to 800 ag, 300 te 900jg,
300 we 1600ug, 300 to 1250 ig, 360to 1500 ne, 30040 1750pee, 308 to 2000 ge, 300
to. 2280 ug, 300 to 2300fg, 3000 ta 2730 jeg, 300-10 3000 ne, 400 to O08Rg, 400 to

 

GOO py, 800 to 7O0 pp, 400 tc SOG pg, 400 to 900jig, 400 to 1000 ne, 400 10 1250pe,
400 to TEGO ap. 400 ta 1750 be, 400 to 2000 ne, 400 to 2250 pp, 400 ta 2500 pe, 400
io 2750 us, 400 to 3000 tig. 500 10-600 pag, 500 te 760 Hg, SOOto 806jg, S00 to BOO
ug, $00 to TO00 ne, 306 te 1250 pg, S00 to 1500 ye,500 to 1750 pe, S00 to 2000 pe,
500 to 2250 ps, S00 to 2506 4neg,500 to 2750 pe, 500 to.3000ps, 600 to 708pp, 600
to 800 ne, GOO 16 900ne, 600 to 1000 ug, 600 to 1250 ne, 600 to 1500 Ye, 606.1
C750 ug, S60 to2000 pig, 600 fo 2250 pe,GO0-fo 2500 ug, 60016 2790pe, 600 to
3000 ge,700 te 800 jg, 700 co900 pe, 700 to L000 ne, 7OO to 1250 pe, 700 te 1800
ug, 700 te E750 pe, 700 to 2000 pe, 700to 2250 pe. 700 to 2500 pe. 700 to 2750 pe,
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700 fo SOU) ug, 800 to 900 Me, $00 to 1600 pe, 800 te 1250 ue, 800 to TS00 pe, 800
to L780ue, 800 to 2006 ng, 800 io 2250pe, 800to 2500 ne, Sito 2740 pee, 800 to
3000 py, G06 to 1000 ps, 900 to 1250 pig, 900 te 1500pe, 900 to 1750 jeg, 900 to
2OGG ag, SOO to 2250 us, 900fo 2500 ug, 900to 2750 jag, 900 fo 3000 je, 1000 to
1250 Rg, 1000 to 1500 ug, 1000 to 1780 ag, 1000 to 2000 pe, £D00to 2256pe, 1G0G
to 2500 pe, 1000 to 2750 pp, {000 to 3000 Le, Zo S00 pg, 30 te 300 ne, 3 to 100 pe,
§ fa 20 ag, 5 to 200 pg, 30 He, 100 ne, 1S0 ne, 200 ne, 250 ue, AOBs 350 ve, 400
ug, 450 pe. 500 ag, Si gg, ¢600 ug, O80. ug, 700 ne,730 pax, 800 jeg, BSD peg, 900 pee,
O30 pg, F000 pa, 2050 pe, 1100 vg, 1150 ne, 1200 pg, 1250 pg, 1900 ne, $350 ne,
1400 pa, 1450 pe, 1560 yg 550 ug, 1600 pg, 1650 pg, 1700 pe, 1750 ag, £600 pg,
F850 gy, TSO0 py, 1980 sg 2900} ue, 2050 pe, 2100 ug, 2150 ue, 2200 pe. 2250 ne.
POtPeas HBSae

. 2800 ne,=

Gpg, 2350 pe, 2400pe, 2u SO pg. 2500 py, 2550pe, 2600 pg, 2450 pg, 2700 pp,
2S 2850 RS, 2900 ug, 2930 ne, 30U0 pg. 3250 peg, SS00 ne,370 Ne.

Oy

herein and from10 mgto 60 me (og. 10 mg, 20 mag, 30 mg, 40 mg, 50 mg, OU mg,

tne veeigae

4000 ne, 4250 ne, dSO0 pe,4730 no, 5000 ag of a polypeptide or agonist deseribedee Ver SP

70 me, SO mg, 80 mig, 100 me, 120 meg, 140 mg, 160 ng, 180mg, 200. mg, 220 me,
240 mg, 260 mg, 280ung, 300 ni12, 320 mg, 340 my, 360 mg, 380 meg, 400 mg, 420

2me, 440 mg, 460 org,480 img 500 mg, 520 my, $40 nrg, 560 mg, 580 mg, 600mag) of

furosemide (Lasix),

A dosage unit(e.g. an oral, intavenous or intramuscular dosage unit) can} nelude, for
example, from | to 30 ng, Pte 40 pe, P to 50 pg. Lito 100 ug, 1 te 200 ppg, 7 to 300

ug, 11 400pe, | to S60 pg, | to 600 ue. 1 te 700 ne, Pio S00 ng. | to 900 pe, J to
[HOug, TO te Bde. LO to AQ ng, 10 to 50 pg, 10 to 100 pg, 10 to:208 ge. 10 to 300pegs

ug, 10 wy 400 peg, f § to-S00 Hi, 10 to G00 pe, 10 fo 700 pg, 10 to 800 pp, 10to 900
ug, 10 to 1800 ne, 100 te 200aRLOto 300 ti, TOO to 400 pip, 100 to 500 we, 100 te
400 pe, 100 to 700 pe,100 ic 800 wee, 100 to 900 pe, TOO to 1000 ga, 100 to 1250 pg,
180 to 1800 ae, 100 to 1750 Keg, 100 to 2000 pg, 100to 2250 pe, 100102500pe, 100
io 2750 ug, [OO3000 jag, 200ty 300pe, 200 to 400 pe, 266 ts 300 Lig,200 to 480
He, 200 to.706 ae, 200. to 800 Hg, 200 to 900 pig, 200 ta 1000 pg, 200 to 1256 pip, 206
to [$60 pe, 200 to 1750 ug, 200 to 2000pig, 200 ta2250 teg, 200 to 2500 pg, 260te
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2750 py, 200 to 3000 pp. 300 to 400 jus, 300 to 500 pg, 306 to 400 pe, 300to 700 pe,
306 te 806 ne300 to900ppu300 to 1000 pe, 300 to T2580 ug, 300te 1300 ge, 300to

FSG pag, 300 to 2000 pe, 3300to22250jig, 300.16.2 500 pe, 300 to 2780 pg, 300 to
3000 pe, 400 fo S00 pe, 400 i 600 ne, 400 to 700 pe, 400-10800 Kg, 400 to 900 ue.

5§ 400 to 1900 up, 400 ta 1250 He 400 to 1500 ne, 400 to 175.0pg 400 to 2000 re, 400oS

1 2236 pe, 400 to TOO pee, 400 to 2780 pe, 400 to 3000 pe, S00-to 606 pug, S00 to
 

 FOO ry, 305 te 800 pp, 30 to OOOpy, SOO to 1000 ies, $00 to T2350 ae, 300 te 1300
ug, S00 te 1750 ux, $00 to 22000 12, S00 to 2256 pe, 300 to 2500gg, S00 to 2780 ng,
S00 to 3000 ra, OOD to 7H} Hg, 600 10 8N0pe, 60010 900 ry, 6UG ta 1008 pep, 600to.we

40 F250 eg, GOfo 1500 pa, 600to 1750 pe, 600 to 2000 pus, 600 fo 2250 ne, O80 to
2500yg, 600 fo 2750 ne, 600) te 3000 ne, 700to 800 ne, 70 to 900 up, 7U0 to 1000
ug, 700 to 1230 ne, 700 to 1500 ug, 700 to 1750ue, 700 to 2000 fay, 700 to 2250 ug,
700 to 2500pe, 700 te 2750 ig 700 to 3000 pe, 800 to 900 pe, SOG to 1000 pe. BOO

800 to 1750pag, 800 to 20OEpg, $00 to 2280pz, $00to2

800 to 2750 ug,800to 3000 Lp, BLO to 1000 jeg, 800 to 1250 pe,900te
it 1250 ue, 860 to 1500 pte,

 
846 2a0U pe,

1500 pg, 90010 T7S0 pe, 900 io 2000 pe, 900 to 2250 uy, 8N0 te 2500 Ye, 800 te
2750yg, 900 to 3000yg, 10ato 1250 yg, 1000 to PS00ea. 1000ta 1780 pe, £000 te
2000pg, 1000 to 2250 we, 1000 to 2500 pe, 1000 to 2750 pe, 1000to 3000 ap. 2 tc
500pp, 50t0 S00 pg, 3 100 ug, 5 te 20 uy, $ to 100 pe, 30 pe, LOO pp, 250 seg, 290

20 pe 250 pay300 pig, 350pe, 400 ag, $50pe, 500 pe, S50 ae, 600 pg, 650 ne, 700 pe,
TAO tig, SOD ue, B50 pe, 9G be. 950pe, 1000 pg, 1050 pe, 17100 ng, 1150 pe, 1200
He, [250 pe. 1300 ne, 13S50 He, 1400ne, 1450 pe, 1500 pg, E30 He, L608 az, 1650
 up i7O0 ne, 1750 u Be 1850 pg, 1900peg, 1950pg, 2000 ae, 3080as, 2 E00

ag, 2150 ug, 2200 ne, 2250 pie, 2300 pg, 2350 pe,2400 pg, 2450 pg, 2500 py, 2550 

26 jag, 2600 pe, 2650pe, 27001,502800 pig, 2850 pe. 2900 ug, 2950 pe, 3000.
ug, 3250 pe, F300 pa,3750 jy, 4000 pp, 4250 pg. 4800 pag, 4750 pig, 5000 ag ofa.
polypeptide or agonist described hereiriand from 0.2 mgth 10 mg (e.g. Q2 me, 04
mg, 0.8 mg, 0.78 mg, 1 my, tSg, 22 ing, 23mg, 3 mg, 3.5 mg, 4 ma, 445mg, S ik
5.8 mg, 6 my, GA ma, 7 mg, iS mg, 8 mg, 8.Simg, Omg, O58 mg, 1G mayo

300 Bumetanide (Bumex®).
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omThe precise amount of each of the two or moreactive ingredients in a dosage unit will
depend on the desired dosage’‘af each component. Thus, it canbe aseful to create a
dosage. inut that will, when: administered according to a particular dos:Re schedule
fe... a dosage schedule sperifying a certain namber ofunits and & particular Gming
aa admivistgiration}, deliver the same. dosage ofeachcomponent as would be
adininistered ifthe patient w:as being treated with only a single.component. In other
olreummetances, Ht might bedesirable to create a dosage unit that will delivera dosage
of aneor mare components thatisless than that which would beadministered ifthe

patient was beingtreated only witha single component, Finally, it might be desirable
to create a dogave unit that wia deliver a dosage of one or more components that is
greater thar that which vould be administered ifthepatientwas being treated anly
wih a single component: |The pharmaceutical composition cas inchide additiensl
ingredients includingbut not limited tothe excipients described herein. fp. certain
embodiments, Gne or more therapeutic agenis ofthe dosage unit mayexist in-an

 extended or contro! release fi rovulationand additional therapeutic agents may nat
exist in extended release formulation. For example, a peptideor agunist desoribed
herein may exist im a controlled release formulation or extended release formulationin
the samedosagecunit wilh angtheragent thatmay or maynot bein ether a controlled
yelease-or oxtended release formulation, Thug, in certain embodiments, it may be
desirably tp presidefor the innmediat&release ofane.or more ofthe agents described
herein, and the controlled release of one or more other agents.

 In certain embodiments the dosage unit and daily dose aré equivalent. Tn carta

embodiments the dosage nitand thé daily dose are not equivalent. In various
embodiments, the dosage unit is-administered twenty minutes prior to food
sorsamphion, twenty minutes after féod consumption, with foodat anytime ofthe.
day, udihout food at anytime of the day, with foodafler an overnight fast (e.g. with
breakfast}, at bedtime after s low fat snack. Twevarious emsbodiments, the dosage unit
is-admministered oncea day, iwiee a day, three times'aday, four tines a day, fivetimes
a day, six times aday,

~ 16!
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When bvo or more active ingiedients are combined in single desage form, chemical
inigractiong between the active ingredients mayoccur, For example, acidic andbasic
active ingredients can reactitheeach other and acidic setive ingredients can facilitate
whe degradation of acid tabile substances. Thus, in certain dosage forms, aeidic and

8  hasic substances can be physivally separated as twodistinctar isolated layers ina
serppressedtablet, or inthe core and:shell of apress-coated tablet. Additional agents
that are compatible with avid ag well as basic substances, have the flexibility of
being placedin either layer, in certain multiplelayer compositions at least one active
ingredient can be enteric-coated. In certain embadimonis thereofat leastone active

10 ingredient oan de presented in a controllrelease form. In certain embodiments
where a combination of threeior more. active substances areused, they can he 

presented as physically isolated segments of a compressed mutiilayertablet, which
can Se optionally fin coated.

18 “The therapeutic uxombinations described hereit: can be formulated asa tablet or
capers comprising 4 ploralily of beads, pranules, or pellets, All active Ingredients
javlading the vitamins ofthetcaubination are fenmulatedinte granules or beads or
pellets that are harther coated with a protective coat, an enteric coat, or.@ filmcoat to4

avoid the pussible chemical interactions. Granulation and coating of granules or beads
20 sig done using techniques well known to-a person skilled in theart: At least oneactive

iigredient can presentin a controlled release form.Finally thése coated gramiles-orbeads.are filed inte hand poldtin capsules ornt to formtablets

‘The therapentic combinations deseribed herein-cau be formulated as a capsule
25 gomprising microtublets or 1ninitable:ts.ofall active inuredients. Microlablets ofthe

individual agents can beprepured using well known pharmaceutical procedures of
tablet making like direct compression, dry granufation or wet granulation. Individual
micratablete can be filled inte hard gelatin capsules, A final dosage form may
COMprise ONE oF HIGTE: microtablets ofeach individual component. The microtablets

32 may be fins coatedor enteric coated.

- 162 -
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Thetherapeutic combinations described herein eanbe formulaied asa capsule:
comprisingdng or mare m1crotatlets and powder, ar one ar more microtablets‘and
gnimules or beads. In order toavoid interactions between drugs, sameactive
ingredients ofa said ¢combination carrbefornmilated as microtablets and the others
filled into capsulésayporwed, granules, or beads. The microtablets may be film
coated or enteric coated, At least one activeingredient can be presented in controlled

% ct x

‘The therapeatic combinations“described herein can beformulated whereinthe setive
ingredients are distributed in iheimmer and outer phase.oftablets, In an attempt te
divide chemically incamy atiblecomponents of proposed combination, fewinteracting
componenisare converted in granules or beads using weil known pharmaceutical
procedures in. prior art. The prepared granules or beads (inner phase) are then.mixed
with ouler hast compuising the retaining active ingredionis andat least one
pharmaceutically acceptable excipient. Themixture thus comprisinginner and outer
pbase ig compressed inte tablets ar molded fnictablets. The graneles or beads can be
controlled release or inamodite release beads or granules, and cats farther be coated
“geingan enteric polymer in an aqucous ar non-aqueoussystem, using methods and
materials thatare known in the art.

The therapeutic combinations described herain can be formulateda3 single dosage
unitcomprising suitable buffering agent. All powdered ingredients ofsaid
vombination arg mixedanda suitable quantity of one. or more buffering agents is
added to the blend to minismizere possible interactions..

‘The apents deserihbed herein, one or in combination, can be combined with any
pharmaceutically acceptable barrier or medium, Thus, they can be combinedwith
materials that denotproducean adverse, allergic or otherwise uawanted reaction
when administered to a patent Thecarriers or mediums ased can inclade solvents,
dispersants, coatings, absor]ition promoting agents, controled release agents, and one
or more Inert excipientsts (which includestarches, polyols, prannlating agents,

~ Ws “
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microcrystalline cellalase, ilueris, Lubricants, binders, disintegrating agents, and the
Whe), ete. Uf desired, tablet deisages uf the disclosed compositions may becoated by
standard aqueousor nonaqnedus techniques.

  
 

Analgesic yy 
The neared and agonistscdedenbed hergin can be used in combination therapywith
an analgewic agent, ae, an analgesic compouid or an analgesic peptide. These
peptides and compounds can be administered with the peptides ofthe disclosure
(simmltanconsly oF soquentially). TI‘Theycan also be optionallycovalentlylinked or
aitached to an agent deseribed herein to create therapeutic conjugates. Anume the
usefil andigesic agents are: Ca channel blockers, SHTroceptorantagonists (for
example SHTS, SHTS and SHT| receplar antagoniats), opioid receptar agonists
Goperamidy, fedotuzine, and fentany?) NKJ receptor antagonists, CCK recepior
agonists (e.g, loxizlumided, NK receptor antaponists,NK3receptor antagonists,
xorepinephrine-serotonis reuptakeinbibiiors (NSRG, vanilloid and cannabanoid
recepior agonisis,and sislorphin. Analgesics agents in the various classes are
deseribed in the Iferattre.

Among theusefid analgeste ,peptides are sialorphinerelated peptides, jnctuding those
vommprising the aminoacidBetquenceQHNPR (SEQ IO NO: 3), inchiding: VOHNPR

iS}eeTONG};VROHNPR (SEQ ID NO: 3); VRGOHNPR (SRO ID NO: }RGPORNPR (SEQID y }: VRGPROHNPR (SEQ ID NO: ho
YVROPRROHNPR. (SEQID NO: and ROHNPR (SEQID NO: ). :Siilonphin-
related peptides bind te neprilysin and inhibif neptilysin-mediated breakdown ofwe

y

substanve Pand Meét-enkephalin. Thus, compoundsor peptidesthatare infdbitors of 

neprilysin are usefulamalgesio agents which can be administered with thepeptides of 

the disclosure inva co-therap OF linked to thepeptidesofthe disclosure, @.g., bya.
cavalent-boud. Sialophin and related peptides are desoribed in’U.S. Patent 6,589,750;
US, 20030078200 AL; and WO G2AS1435 AQ,

 

= Tad
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Opioid reeeptur antagonists and agonists can be admunistered with the peptides of the
disclosure in.co-therapyar!linked to the agentofthe disclosure, eg. by a covalent
bond, For example, opiaid receptor antagonists such as nalgxone, naltresone, methyl
nalozone, nalmefenc, cypridime, beta fimaltrexamine, naloxonazine, nalirindoie, and

ead nor-binaltorphimine are thought te be useful in thetreatment of IBS, It can be usefit

 to formulate opioid antagonists ofthis type is a delayed and sustained release

forrnulation suchthatinitial rplease oftheantagonist isin the mid to diafal amall
intestine and/or ascending colon. Suchantagonists are describedin WO QLS2280

» Enkephatin pentapeptide (HOER28; Tyr-D-Liys-Gly-Phe-L-homogering) is an
1) sgonisthof the mu and delta opioid receptors andis thought to be usehd forwereasig.

intestinal motility (Bur JP‘heaym. 219445, 1992), and this peptide can be used in
conjunction with the peptides of the disclosure. Also useful is trimebutine whichis
thought to bindto mu/delta’kappa oploid receptors and activate release-ofmotilin and

wt

modulate the release of gastrin, vasoactive intestinal peptide, gastrin and glucagons.
 

18 _Kappa opicid receptor agonists such, as fodotozine, asimadoline, and ketocyclazocine,
and compoursls desorbed in WO03/097051 and WO05S/007626 can be-used with or
linkedtd the polypeptides degeribed herein. fo addition, ire opicid receptorov agonists
such as morphine, diphenyloxslate, frakefamide (H-Tyr-D-Ala-PhefF)}-Phe-NH2, WO
GLO19849 Al} andloperamidecan be used.

TyreaArg (kytorphin) is a-dipepti de that acis by stimulating therelease of met-
enkephalinste client an analgsic. effect (A Biol Cham 262:8168, 1987), Kyotorphin:
can be usedwith or linkedto the peptides of the disclosure.

88 Chromagranis-derived peptide (CgA 47-66; seo, eg, Ghia ot al. 2006 Regulatory

Peptides 119:199) oanbe used with orlinked to the peptides of the disclosure.

CCKreciytor aponisls sueh &as oaerulein from amphibiansand other species are usefel
analgesic agents that can be used with or linkedta the peptides ofthe disclosure.

~ T&S -
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Conotoxin peptides. representa large class of analgesic peptides that act at veltage
gated Ca channels,NMDA receptors oriicotinic receptors. These peptides can be

{with ox Hnked to the peptides ofthe disclosure,

Peptide analogs of thymudin (pR Application 2830437} can have analgesic activityam

and can beased with or linked tothe peptides ofthe disclosure.

SOK COCKaor CCR) receplor antagonists, inchading loxighimide and
dexloxiglumide(the R--isomer of Joxighumide) (WO 8805774) can have anaige

10 aclivily and gan be ured withor Hnked to the peptides ofthe disclosure.

Other useful analgesic agents!include $-HT4agonists such as fegaserad (Zelnorm®),

mosapride, metoclapramide, zacapnde, cisapride, renzapride, bensimidazclone

derivatives Such as BIMT| und BIMU8, and lirexapride. Such agonists are described
18 ing EPI92II42 AL, WO-03/053432A1,EP 505322.A1, EP505322 BI, US5,510,353,

BP SO7672 Al, BP 507672 Bi, and US:5,273,083,
Calciumchannel blockers sugh asziconotide and related compounds deseribedin, for

exammeBPG2S162B1, US 5,364,842, US 5,587,454,S.5,824,045, LIS S859 786,fo US 3,994,508, US 6,087,001,US 6,136,786, WO 93/13128 Al, EP [336400 AT, EP
835126 Al, EP 835126 Bl, us 5,798,864, US 5,891,849, US 6054,429, WO
O7/O13S) Al, can be used with,or linked te the peptides ofthe disclosure.

‘Various antagonists of the NK-1,NK-2, and NK-3 receptors (or a reviewsee

28 Cardinatet al, 2003 Druwes 65798) can be. cap be used withoflinked to the peptides of

the disclysure.

NEI receptor antigontsts sach ast aprepitant (Merck & Ce Ine), voroptant
esopitant (Piizer, {ne}, |R673 (Hoffmann-La RocheLtd), SR-48968 Sane

30 Syaithelalbo), CP-122,721 (PAzer, Inc.), GW679769 (Glaxo Smith Kline), TAK-637
fYabeda/Abbat}, SK-14035, and related compounds deseribed In, for example, EP

~ 168
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S737 AL, US 20010006972 AL, US 20030109417 AL WO OUS2844 Al, can betad

used swith or Unked to the peptides.ofthe disclosure.

NNA2 receptor antagonists suchas nepadutant (Menarini Ricerche SpA), savedutant

S09 (Glaxo Sniith Kime), SR-144190 (Sancfi- (Sanofi-Syntbelabo),
 

Synthelabod and UR-290783 (Psizer Inc) canbe used with or linked tothe peptides af
the diaclasure,

NES receptor antagonists such¢is osanetani (SR-142801; Sanoli-Synthelaho}, SSR-
24748S, inhxetant andrelated compounds described in, for example, WO O2404187
Ad, EP 876347 Al, WO 97/2168.Al, US 6,277,862, WO 98/1 1090, WO OS/28418,
WO OTT9927and Boden of ni, GQ? Afed Chem. 39: 1664-75, 1996) can be used with or
linkedtothe peptides ofthe disclosure.

Norepinephrine-serotonin reuptake inhibitors (NSRJ) such-as milnacipran and related
oy

3/077897 Al van be used with or Inked to the peptides compounds described in WOo
ofthe disclasore.

Vanilloid receptor antagonistssvsuch as arvanil andyelated compouds described in WO
NG6I212 Al can be ased with orlinked to thepeptidesaf the disclosure.

The anaigeste peptides and compounds van beadministered with the peptides and
agonists ofthedisclosure (sinnnltaneoasly ar sequentially), The analgesic agents can
also be covalonily linked ta the peptides and agonists of the disclosure to create
thirapoutic conjugates, Wheote the analgesic is a peptide and is covalently finkedto
an agent desoribed herein theresulting peptidemay also inolude at least one trypsin
cleavage site, When present within the peptide, the analgesic peptide maybe
?receded by(if4 is al the carboxyterminus)or followed by(if itis atthe amino

 terminus) atrypsin cleavage site'that allowsrelease of the analgesic peptide.

- 167-
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in additionto sislorphin srelated peptides, analgesic peptides include: AgpPhe,
endomorphin:1, endomorphin-2, nocistatin, dalargin, lupron, ziconotide, and
sobstanod B.

tn& Diabetes, Qhes.best.andother diisorders 

Phatmaceutical compositions comprising at least twooff 1).an agent that simulates
the production of cAMP (e.g, ghicagon-like peptide 1 COLP-TP: 2) an agent that 

inhibits the degradation ofa eycle nucleotide (c.g., aphosphodiesterase inhibitor);
and 3} 8 peptide or agonist of the disclosure useful for treating diabetes and obesity.

19 Such compositions may also be useful fortreating secondary byperglycemiag in

cafnectionwith pancreatic cipeases {chronic pancreatitis, pancreasectamy,
hemochromatosis} ar endoetine diseases (acromegaly, Cushing's. syndrome,
pbeachromacytoma or hyperthyreosis), drug-induced hyperghycemias
(benzothiadiaxinesaliretics, diazoxide or plucocortioaids), pathologic Glucose

18 talermec, hyperglysemias, dystipoproteinemias, adiposity, hyperlipapratememias
andor hypotensions.

The phosphadiesterase inksbilor ean be-specific for a particular phasphodiesterase
fag,Ve CaaS_ Sroup ff or Group PV) or a non-specific phosphodiesterase inhibitor, such as
papavering, theophylline, enprotyti nes and/or [BMX. ‘Specilic phosphadiesterase

BQ tem inhibitors which Inhibit group 11] phosphodiesterasts (COMP-inhibiied
phosphodiesterases), includingindolidane (LS'195715), vilostamide (OPC 36895,
lisazinone (RS 8285$6), ¥-590, unazodane (C1914), SRP 9ST20,, quaZinone, pia
153,116, clastazote, hemorandane (RAVT22867},siguazodane (SKS 94-236),
adibendane (BM 14,478), milrinone (VIN 47203), enoximone (MDL 17043), 

88 plmobendante (UD-CG115),MCL154, satorinone (BDF 8634), sulmazole (ARL. 

1tgy15},UO-00212,motapizone, piroximone, and ICY 118233 ean be usefid, In
addition, phosphodiesterase inhibitorswhich inhibit group IVphosphodiesterases

: (cAMP-apecific phosphodiesterases), Such as rolipram ZK 62711; pyrrolidane),
inidazelidinone (RO20-1 724),etazolate (SQ 65442), denbafviine (BRE 30892)
10163197,and RP73401 can be used.Ke=

~ (BR
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Also within the disclosure are. pharmacesutical compositions comprising apeptide or
agonists of the disclosure and a sevondtherapeutic agent. The second hersfieagent can be adiminisiered to ireat any condition for which it is useful, meoluding

5 conditions that are not considered to be the primary indication for treatmeal with the
second therapeutic agent, The second therapeutic agent can beadministered
srmaltanoaasly ar sequentially. The second therapeutit: azent can be covalently

linked io the papddes and agonists of the disclosure to create a therapeutic conjugate, 

When the second therapeutic agent ig another peptide, a Linker including those

1)  deseribed herein maybe used between the peptide of the disclosare and the second
‘horapeutio paptide, |
Rsamples of additional therapeutic agenis to (reat gastrointestinal and other disorders
jaclude:

8 apets to treat constipation (eg, 8 chloride channe! activatar such as the bieylie fatty

acid, Lu_—e (formerly knover as SPL-0211; Sucamypo Pharmaceuticals, Inc.; 

Bethesda,MD), a laxative (og.abulk-forming laxative (c.g. nonstarch

polysaccharides, Colonel Table ipolyearbophil calcianm)}, Planiago Qvata®,
Bynslactind (Talehuin Polycarbophil), Sher (e.g, FIBERCON®(Calcium

20 Polyearbophil}, an camotic laxative, a stimulant laxative (such as diphenyimethanes
e.g, bisacody}, anthraguinoges lag, oascara, Senna), and surfactantlaxatives (8-¢.

 castor off, docusates), an ermal ient/lubricating agont (Such as mineral off, glycerine,
and docusates), MiraLax (Brainyee Laboratories, Braintree MA), dexloxighamide

(forest Laboratories, also knovervas CR 2017 Rotlapharm (Rotta Research
Sy eyey

28 Laboratoriums SpA, saline laxatives, enemas, suppositories, and CR 3700
fRottapharm (Retta Research Laboratorium SpA);

acid reducing agents such as proton pumpinhibitors (c.g, omeprazole (Prilosec®),
esomeprazole (Nesxtuny®), lansoprazole(Provesxcid@), panioprazole (Protonig®) and

99 rabdéprazole (Aciphex®)) and Histamine H2-receptor antagonist (also known as HO
receptor blockers inchidiny, eimaiidine, ranitidine, famotidine and nizatidinc)

i ~ 169 ~
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nrokineticagents including itopride, octreotide, bethanechal, metoe!lopramide
{Reglan®, domperidone (Motiliun 48), erythromycin (and derivatives thereat) or
dlsapride (propulsid®));

Frokineticnn polypeptides homologs, yariants and chimeras thereof Including those
describedin US 7,092,674 which cans be used swith or linked to the palypeptides
teacribed herein:

oro-motilily agents suchas the vasostatin-derived peptide, chromogranimA (4-16)
isda, Qe, Ghia et al, 2004 RegulatoryPeptides 121:31) or motilin agonists (¢.¢,, GM-
611 or nutentcinal fumarate) or nociweplin’Orphanin FQ receptor modulators
(LISQNOSOTSOIT); !

other peptides which can bind to and/oractivate GC-C inclading those deseribed in

LISROUSOZ870675

 complete ar partial SHT(e.g.Sit SHT2, SHTS, SHTA) receptor agonists or
andagonists 3wlading SHTiA sniagonists (eg. AGT-O01 (AGItherapeutics), SHT2B
antagonists (e.g,PUINTO9} and PGN1164(Pharmagene Laboratories Limited), and
SET4-resepior agonists (such ag togaserad (ZELNORM®), prucalopride, mosapride,
metoclapramido, zacopride, cisapnide, renzapride, benzimidazilone derivatives such
as BIMLD | and BIMU8, andlirexapride). Such agonists!‘modulatos are deseribed in:
EPIS2142AT, WO03/053432AL, EP 505322 Al, EP 505322 BI, US 5,416,353, EP
SO7872 Al, EP 807672Bl, US 5,273,983, and US 6,951 867) SHOTS: receptor
agonists suckas MORC733; and SHTSrecepter antugonistssuch as DDP.235 (MCL
225, Dynaien Pharmaveuticdls,, Ing.}, cilansetron (Calmaetin®), alogetron
Cotremen®), Gndansetrin|nel (Zalran®), Dolasetron (¢ANZEMBTSS), palonosdtron
(Aloxi®), Oranisetron [Kyeil®), YM060@amosetron: Asteflas Pharma Ines
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camosetron may be given as a daily dose of(002 to 6.02 mg as deseribeda

EPOLS88707) and ATI-7000 (Arye Therapeutics, Santa Clara CA);

rtiscarinig receplar agonists:

gritl-dnflanumatory agents;

anispasmadics including but nol limited to anticholinergic drags (Rke dicyclomine
 

fog, Cobmex®, Formulex®, Lomine®», Protylol®, Viseerol®, Spasmoban®,
ya

10 Bentyl®, Bentylal®), hyaseyamine (6gg. TB-Siat®, Nulew®, Leveimd, Levbidd,
 Livsines Timecapsid, Levsi /SL®,, Anaspax®, A-Spas S/R) Cystaspag®), 

Cystospas-M®, Donnam ark, Colidrops Liquid Pediatric®, Gastrosed®, Hyes
Elxin®, Hyosol®, Hyospaz®, Nyosyne®, Losamine®, Medispaz®, Neasol®, 

 Soacels, Spasdel&, Syman®, Symax SLE, Donnatal (e.g.Donnatal Extentabs®),
clidinium(e.g, Quarzan, in combination with Librium = Librax), methantheline fog.a8

  Barithine), Mopensclats (ex. Sant), homatropine (e.g. bycodan,Nomapin),

Propantheline bromide (e.g. Pro-Banthin o}, Glycopyrrolate (e.g, Robinul®, Robinul
 Forte’), seopolarnine (e.¢. Transderm-Scop®, Transderm-V®), lyasine-M-

butyibromide Cag. Buscopan®), Pirenzepine (e.g. Gastrazepin®) Propantheline
20.0 Bromide @.@ Propanthel® ), dieyelovering(e.g. Merbentyl®) ,glycopyrranium

 
 bromude (e.g. Glycapyrrolat ©),_ hyoscine hydrobromide , byoscine methabromide,

methanthelinium, and gctatrapine), peppermint ofl; and direct smooth musele
relaxants like olmetropium bromide, mobeverine(DUSPATALD, DUSPATALING,
COLOPACMRE, COLOTAl&),otloniumbromide (seidonium), pinaverium.(eg.

2s Oivetel® tpinaveriom. bromides Solvay $.A.)}, Spasfon® (hydratedphloroghucinos
and trimethyiphloreg!veinoland trimebutine (including trimebutine maleate

 {Modulon®}:

antidepressants, Including bat not linified to those hsted herein, agwellas trayche
‘30. antidepressants like amtiriptyline (Hlavil®), desipramine (Norpramin®}, imipramine 

~1Fbs
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iTofrenii®), amoxapine (Asesndin®), nortriptyline; the selective serotonin rcaptake
inhibitors (8SRiFs) like|paroxetine (Paxil®), fluoxetine (Prozact®), sertraline
(Foloft®), and citralopram(C‘lexa®) andothers tke doxepin (Sinequan®) and
trazodone (DesyreiD);

 

8 :

contrally-acting analgesic agents ‘such as opioid receptor agonists, opioid revepior
soitaponists (2.2. 08altrexone}:

agents for thetreatment of inflammatory benvel diseases
40 2

agonis for the Geetment ofCrohn °s disease and/or ulverative colitis (e.p., alequel
ffnze Biochem, bic: Farmingsale, NY), the antiinflammatory peptideRDPSS
(Genzyme,inc., Carsbridge, MA), and TRAFICET-EN"™(ChemoCentryx, Ine. San
Carlos, CA);

46

agents that feat gastrain estizial or Visceral pain;

agents thatincrease COMP levels (as described in US2004012 1904) like adrenergic

receptor antagonistsdopamine receptor agonists and PDE iphosphodiestorase}
20 iihibitogs including bat not limited to those disclosed herein;

surgatives that drawfnidstothebitestine (e.g. VISICOL, a combination of sediam.
phosphate monobasic monobyrate and sodinmphosphate dibasic anliydrate);

25 Corticotropin Releasing Pacte(CRF) receptor antagonists (GineludingNBI3404)
{Neurocrine Blosolences,, San Diego, CA), CRHO-41, astressin, RISTOLS (Fanssen
Pharmnaceutica), €AP LS4$26..NBI-27914, Antalarmin, DMPO96 (Bristol-Myers
Squibb} 2P-S46.311 Phizer, ine) SB723620 (GSK), GW76008 CNeurooringGlaxo
Smith Kine}, ONO-2333Ms (Ono Pharmaceuticals) TS-O41 (lanesen}, AAGSEL

a0 (Novartis) and thosedisclosedip US5,063,2245.0 S§,861 398, US20040224064,
~ 172
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UIS20040 198726, US20040176400, US8200401 71.607, USZQ0401 10815,
US200d60060166, and (3820050200253);

glacagon-like peptides (glp- 1) andanalogues thereof(including exendin-4 and GTP-

U10 (Gastrotech Pharma Aj) and inhibitors of DPP-1V (DPPAIV mediates the
inactivation of glp-):

iofsoparn, enantiomerically}pure R-iofsopam, and pharmacenatically-acceptable salts
thereof (US 2GG4I229867oa

iricyelic anti-depressants. of“he dibenzothiazepine type including but nat limied to
Dextosopam® (Vela Pharmacsuticals}, Ganeptine (Stablon®) and other agents
described ty US 6,083,072: 

(4 (1 3bisfeyclohexylmethiy)-~1,2,34detrabydro-2,G-dione-JH-purin-8-sijctnnamic

acid nonacthylene glyou] methyl etherester and related compuundsdesoribed in WO

O2/G67942:

the probioticPROBACTRIX®(The BioBalance Corporation;New York,NY}whick

eaintainsmicporganisms uselilin the teatmentof gastrointestinal disorders:

antidiarheal drags incladingfut not Hmited to loperamide (imodium, Pepto:
THarrheaj, diphenoxylate with atropine (Lomatil, Lamacot}, cholestyramine
(Ovestran, Cholybar), atropine (Co-Phenotrope, Diarsed, Diphenoxylate, Lofene,
Lagen, Lenox, Vi-Atrs, atropinesulfate injection) and Atfaxan® (rifaxinuin, Salis.
Pharmaceuticals Ltd),“ZP-201 (Pranzyme Pharma Ine.}, the neuronal acetylcholine 

receptor (WAChR} blocker AGI-O04. (AGItherapeutics), and bisnnith subsalioylate
{Pepto-bismal

ansiolytic drugs including but nollimited toAtivan Gorazepam), alprazolam

(Rann),chlordiszepoxide/chidiniuna(Labriam®, Librasd), clonazepam
~ PFS -
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iKianopins}, clorazepate(tefanxenes®), diazepam (Yaltamds}, estaxolamCProSomd},
Horasepam (Dalnanc®), oxazepam (Serax), prazepam (Contras), tomaxepan
{Restorili®), tazolam (Halcion®;

§ Hedelix® (Mfantmorillonite peidellitc: ipsen Ltd}, Solvay SLV332 (AruaInc),
YRP {SK Pharma), Asimad5ine (Tioga Pharmacetiticals/Merok), AGT-003 (AGT
‘Therapeutics:

neurokinin antagonisis mel wing thosedeseribed in US20060040950:
potassium chanbel neidolators including those described in US87,002,015;

the serstanin modulatorAzD7s7i (AstraZeneca Pie);
tS MA muscarinic receptor antagonists such as darilenacin (Enables; Novartis AC and

aamifonacin (Pizery,

herbal and natural therapies inclading butnot limited to. acidophilus, chamomiletea,

evening primrose il, fonnel seedswwormwaad, comfrey, and compounds af Baosi-
tepees Wan (magnolol, honokiol, imiper’viorin, and isobnperatorin} as in LIS6923902+and

COMPASAONS comiprising lysisine and an anti-stress agent for thetreatmentofintuble
‘bowel syndrome asdescribiediin EPO1SS0443,

The peptides and agonists described herein can be used in combination
26 therapy withh insulin and related compounds inchiding primate, rodent,or rabbit

inenlinincluding biologically active variants thereof inehiding allelic variants, more
preferablyhuman insulin available in rovarnbinant form, Sources-ofhuman insulin

inchide pharmaceutically acceptable arid sterile formulations such as these available
fram BU Lilly Gndianapalis, Ind. 46284) ag Hurulin™(hamaninsulin cONAoffgin).

30 See the THE PHYSICIAN'S DEISK REFERENCE, 5S4.sap.th Ed. (2001) Medicals

Seonemios, Thomson Healtthoare {disclosingother suitable human insulins}. The
: ale
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peptides and agonists desscribed herein cat also be used in combination therapy with
agents that can boost insulin effects or levels ofa subject isan administration, ep.
glipizide and/or rosiighitazone, The peptides and agonistsdescribed herein can be used.
m combitherapy with SYMLIN® (pramlintide acetate) and Exenatide® (synthetic

8 exondin-t a 34 sa peptide),

The peptides and agonist eseribed herein can alse be used in ccanbination
therapy with agents(e.g, Bnterog!™ Calvimopan; formerly called adolor’ADL8s
2698), contvaptan and related agents describe in US 6,645,959) used forthe treatment!

aon, Cn ofpostoperative lows and other disorders.

The peptides and agonists described herein can be-used in combination
therapy with ananti-bypertensive agent including but not United ta:
fi} dinretios, such as thiazides, inchiding chlorthalidoae, chiorthisxide,

a8 dichlorophonanride, hydrodl umethiazide, indapamide, polythiazide, and
hydrochlorothiazide; loon diuretics, such as bumetanide, ethacrynic acid, furosemide,
and torsemile; potasstum sparing agents, such as adloride, and triainterene, carbonic
anbydrase inbibitory, osmotics(such asglyecrin} and aldosterone antagonists, such as
splrondlactone, epirsnone, and the like;

a (3) beta-adrenergic blockers such as acebutolol, atenolol, hetaxotol, bevaniolol,
bisopraicl, bopindalol, carteokol, carvedilol,celiprotol, esmolol, indenolal,
tnetaprofpl, nadalol, acbivotal, penbutolol, pindolol, propanolol,sotalal, tertatalal,
tilisolol, and timolol, and thenelike;
(3) saloluay channel blockers such as amlodipine, aranidiping, ezeinidipine,

28 barmidipine, henidipine, bepridil, cinaldiping, cleividipine, diltiazem, efonidipine,
felodipine, gafloparnil, istadipine, lavidiping, lemildipine, lercanidipine, nicardiping,
niledipme, mivadiping, nimodepine, nisoldipine, nitrendipine, manidipine,
pranidipine, and verapamil, and theHke:
()  angiolensin convertina enzyme (ACE) inhibitors such as benazenril: captopril:

30. ceranapril: cilazaprily delapril; enalapril; enalopril; fosinopril; imidapril; lisinopril;
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lasinepril, moesipri; quinapril quinaprilat, ramipril; perindephil: perindropril;

quaniprik spirapal tenocapril: trandolapril, and zofenopril, and the ike:
($) neutral endapseptidase inhibitors such ag omapatrilat, eadovatell and ecadotril,
fosidottl, samipatrilat, AVES 8, ER4030, add the ike:
(6) endothelin antagonists such as tezasentan, A308165, and ¥M62899, and the
He: |
(Ty-vasodilators such as hydralazine, clonidine, minoxidil, and aicotiny! alcahol,
aadthe Rke; |
{8} aagintensin0 receptor antagoniats such as aprosartan, candesartan, oprusurtan,
irbesartan, Jusarian, olmessactan, pratosarian, tasosarian, telmisartan, valsartan, and
EXP-3 137, PIGS28K, and RNH6270,.and thelike;
(9) af adrenereleblockers such aé nipradilol, arotinolol and amosulalal, and the

(10) alpha 1 Slockers, such as lerazosin, arapidi}, prazasin, (amsulosin, bunaxosin,
timazosin, dexasosin, naftopidil, indoramin, WHP 164, and AENOLO, and the like:
G1) alpha 2 agonists such as lofexidine, tlamenidine, moxoniding, rilmenidine and
guanobens, dad the Hke; !

aldosterone inhibitors, and thelike: and)

3) angiepoietin-2-binding agents such asthose disclosed in WOO3/0308335.

Specific anti -hypertensive agents that canbe osed in Combination with
peptides and agonists described herein include, but are not limited. to:

x

uretics, sack as thiazides tng., thlorihalidone, cyclothiszide (CAS RN 2258-06-3),
ehlorothiagide (CAS RN ”2956~()03, which may be prepared’aa disclosedin
LIS28097 94), dichlorophesathide, hydroflumethiazide, indapamide, polythiazide,
bendroflumethagide, methyelothazide, polythiazide, trichlormethazide,,
ehlorthatidone, indapamide, metolazone, guinethazone, althiazide (CAS RN S588-16-
which may be prepared as disclosediin British Patent Na. 902,658), henzthinaidé

(CAS RN01-3348, which may be prepared as. disclosed in US3108097}, buthiszide
ivhich raybe preparedas disclosed in British PatestNos. 861,367), and

~ TAS-
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hydrochiorathiazide}, loop diuretics (e.g. bumetanide, othaorynic acid, furosemide,

and lorasemide), potassium sparing agents (og. amiloride, and inaniterene (CAS
Number 396-G1-0)), and aldosterone antagonists (.g. spironolactone (CAS Number
S2-O1-7}, efirenone, and the Like §-adrenergic blockers such as Arniodarone
(Cordarone, Pacerone), banolol hydrochloride (CAS.RN3 1969-08-8, Farke-Dayis),.

avebutolal CEN-[3.Acetyl 4-{2-bydroxy-3-| (CL methylethyDaninojproposyipbens}-
Acetyl[2-hydroxy ~3-(isopropylaming) proposy]batanamide, or Ch-3

butyrantlide), scobuialol hydrochloride (e.g. Sectral®, Wyeth-Ayerst), alprenolol
hydrochloride (CASRN 1a707-58-5 aco Netherlands Patent Application No.
5,605,692), atenolol (e.g, Penonsming, Astrazencea), carteolol hydrochloride (e.g,
Carid® Filmtab®, Abbot}, Celiprolo) hydrochloride (CAS RIN 37470.78-7, also see

in, US4034009), cetamalal hydrochloride (CAS RN 77590-95.5, see also
 
 US#0S9622}, labetatol hydrochloride (e.g. Normodyne®, Schering), esmaiul

hydrochloride {2.g, Brevibloe28Baxter), levobetaxolol hydrochloride (ag. Betaxgon™

Ophthalmic Suspension, Alean), levebunolol hydrochloride (e.g, Botagan’®
Liquifiime®with C CAPS Compliance Cap, Allergan), nadolof (e.g. Nadolol, Mylan),
practolol (CAS RN G673-3 Sed, sce also US3408387),propranolol hydrochloride
{CAS RN 318-080), sotalol hydrochloride teg. BetapaceAF’Berlex), dimolol (2+
Propandl, 1-174 1slimethylethyyamino|-3-[[4-4(4-marpholuny)- 1.25-thiadiazol-3-
yiloxy}-, Remihydrate, (5), €CAS,RN 01524.16-2), imolol maleate (Se1-fC
methylethyl) aming]}-3{fa (4-morpholinyl)-1.2.5-thiadiaxol -3- yl] oxy1-mopandl
ive-butencdioate Ch 1p salt,CAS RN 26921-1743), bisoprofol (2-Propanal, 1-14-[[2-

(L-methylethoxyjethoxy] methyliphenoxyl3+LGi-meth- ylethyDamino}, G3, CAS
RN 66722-44-9), bisoprolol fuinarate {sucha as. (£)-1-[4o[[2-(4 -Methylothoxy4d
ethoxyethylphenoxy]|-3-[(-methylethyljamino}-2-propanol (8) -2-butenedivate
2:1) {galt}, e.g, Zebota’, Leverle¢Consumer), nebivelol (2H: 1-Benzapyran-2-
methanol, ow3'-fininobistmethytene)Tbis[6-fluore-3 4-dihydro-, CAS RN 99200-08-6

see also U.S: Pat. No, 4,654,362), cicloprolel hydrochloride, such 3-Propanol, 1-14,

{2-(cyclopropyImethoxy)ethoxy|phenoxy}-3-{ l-methylethyamine|-, hydrochloride,
AALS, RN G3686-79-3), dexproprauglol hydrochloride (2-Propanol i -{l-methylethy)-.

- i?ot
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aming}-3-Cf-naphthalonylesy)-hydrochloride (CAS RN PS071-11-0), diacetolal

hydrochloride (Acetamida, N-f3-acetyl-4-[2-hydroxy-3-[(1 amethyl-

othyDaminejsropoxyifphenayl}-, monohydrochlaride CAS RN 69796-04-0), dflevalol
hydrochloride(Benzamide, 2-hydroxy-4-[L-bydrasy-2-[1 -methyl-3-

8 phenyipropy:jaminolethy monohydrochloride, CAS RN 75658-08-4), exaprolol
hydrochloride (2-Propanal, }-(2-cyelohexylphenoxy)-3-[(L-methyvlathwiamino}-,

hydrachloride CAS RN 59333-90-3), flestolol sulfate(Benzeic acid, 2-fora-3-{[2-
Famincicarbonyljamino}-«din (nethylethyljamino}-2-hydroxypropyl ester, Ch} sulfate
{1:1} (salt), CAS RN 88844-73-9: metalol hydrochloride (Methanesullonamide, No[4-

we 3 “hydrsxy-2-(methylamino)propytipbenytl, nnonohydrochloride CAS RN 701.65.can

7}, metoprolol 2-Propanol, 1-{4-(2-methoxyethyphenoxy]-3-[ 1 -methylethy)amine |-;

CAS RN37350-58-6}, metoprolaltartrate (such as 2-Propanal, 1-[4-(2-

methoxyethypheroxy}-3-{(1-anethylethyamino]-, eg., Lopressar®, Novartis),

pamatolol sulfate (Carbamic acid, [2-[4-]2-hydroxy+3-[(1«
18 methylethyDaminojproposylpheny]ethyl], methyl ester, (2) sulfate (salt) (2:1),

CAS RNS9954-01-7}, penbatolo| sulfite (2-Propanol, 1-(2-cyclopentyiphenoxy)3-
bedinetiyie thyDamine{1, (8), sablate (249) (Salt), CAS RN38363-32~$),prackilol (acetamide, Nefefo-hydroxy-3-/(1 -methylethyDanie}-propoxy|phenyb-,
CAS RN 6673-35-49 ft prenolol hydrochloride (Propanol, 1-[C-methylethyDamina]-

ag *eetmetisiene)phenexsihydrochloride, (), CAS RN39832-43-4), iglamolol
(Benzamide, 442-{[2-hydroxy-3-(2-anethyiphenoxy)-propyfiaminojethoxyl}-, CAS
RN 38103-63 6) bopindolol,indenolol, pindolal, propanolol, tertatalol, andtilisolal,
andthe like: calciuns channelblockers such as besylatesalt of smlodipine (suchas 3-

ethyS-methy]-2-(2-a0nocthoxymethy}-4-(2-chioraphenyl)-} Ardihydro--inethyl-
25 3,S-pyridinedicarhoxylate benzenesulphonate, &ng. Narvasc®, Pfizer), clentiaxemg

 malsaté (1 S-Benzothiazepin-d(SH)-one, 3-(acetyloxy)-8-chloro-5-[2-

(dimetisyluminojethy{]-2,3-dihydto-2-(4-methoxypheny!)-(29-Gia)-, (Z)-2-

butenedioate (11), seu also_us4567195), isradipine (3,4-Pyridinedicarbosytic acid, 4-
if-henvofeazany)1 ¢-dihyro-2,6-dimethyk, methyl [-methylethy! ester, (¢-4(4-

30 benzoferazanyl}-] 4aithydro-2,4-dimethyh3,5-Pyvidinedisarbonyyiate, ave alsa
US4466072k almodipine((such as i8 isopropyl (2-methoxyethy) 1,4. dibydre-2,6-~178.-
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dimethyl ~4- O-nitropheny) -3 3- pyridine - dicarboxylate, e.g. Numotopa, Bayer),

Selodipine (such as ofhyl methy! 4-(2,3-dichlarophenyl)-14-dihydro-2,0-dimethyl-

3,S-pyridinadicarboxylaic- , e.g, Plendil® fxtended-Release, AstraZenecaLP),
nilvadipine (4,5-Pyridinediearboxylic avid, 2-cyano-I ddihydro-d-nethyl-d-(3—

5 miropenyDeaneS«(Tamethylethyl) ester, also see US3799934), nifedipine (such
6 3S-pyricinedicarbosyhe acid, | 4-dilydro-2,6-direthyl-4(2-nitropheny!-,

dimelhy! ester, ¢.g., Procardia XL®Extended Release Tablets, Pfizer), diltiazem.
hydrochloride (such as 1,5-Benzothiazepin-t{SH)-one3 -(acetyloxy)-S[2-

(dimethylaminojethy!]-2,-3-dihydeo-2(4-methoxyphens1)-, monohydrochlaride, (4)-

10 tia, Og, Tiazac®, Forest},0, verapamil hydrochloride (guol asbenzencacetronitrile,
(alpha}-[[3-[]2434-dimethoxyphenyl) ethylmethylaminejpropyl]-3 4-cdimethoxy-

(sipha}-(l-methylethyl) hydrochloride, e.g., Isoptin® SR, Knoll Labs), teludipine

hydrochloride (3,5-Pytidinedicarboxylit acid, 2-f(dimethylaminomethyl-]2-{01 8)

34]1, }-dimethylethoxy}-3-0x0-1 -propenylphenyl+ | dsdibydro-6-mathyl, diethyl
18 epter, monohydrochioride) CAS RN108700-03-4), belfdsdil (Phosphonicacid, (2-(2-

phenexyethyt)-1,3-propane- diiyijbis-, letrabetyl esterCAS RN 103486-79-9}, fostedil
(Mbosphonicacid, {(4-(2-benzothiazolyliphenylimethyl]}diethyl] ester CAS RN

 ‘}.62-2), aranidipine, azelnidiping, barnidiping, benidipine,bepridil, einaldipine,
devidipine, efonidiping, gallopamil, lacidipine, lemildipine, lercanidipine, manatepil

2g maleate (1-Fipenwinebutananmde, N-(6,11eesihiepins| f-yhje-(4-Haorophenyl-, Gh), (4-2-butenedioate(2: 1).C2)-N+(6,1 1-Dibydrodibenzo(b,ejthiop-
an] 1-y}4-(p-flacropheny!)--piperazinebutyramide maleate (11) CAS RN 132046-

(6-1), nicardipine, nisoldiping, nitrendipine, manidipine, pramdipine, and the like;
Techannel calcnun antagonists such as mibefradik: angiotensin converting enzyme

8 (ACRpinhibitors such as benazepril, benazepril hydrochloride (such as $-[[1-
(@hoxyearbonyl}-3-pheiy!-+1S)-propyljamino}-~2,3,4,5tetratiydro-2-0x0-TH ~1-(33}-
benzazepine-l-acetic.acid monohydrochloride, é2., Lotrelh®, Novartis), captopril
{such as 1-{(28}-3-ne capto-24unothylpropionyl|-L-proling, eg., Captopril, Mylan,

CAS RN62571-86-2 and others disclosed in US4046889),ceranapril (and others

30 fisclosed in 54452790),cetapril (alacepril, Dainippon disclosed in Bur. Therap.

“1.
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+

Res, Sh67t (1986): 40:543 (1986), cilazapril (Hofiman-LaRoche) disclosed in J.

Cardiovase. Pharmacol. 0:39 (1987), indalapril (delapril hydrochloride (2H-1,2.4-

Benzvothiadinzine-T-sulfonamide, 33-bicyelof2.2.] Jhapt-5-an-2-yi-5-chlora-3,4-
dihydro-, | ialoaide CAS RIN 2259-96-3); disclosediUSS38505)5, enalapril (and

8—others disclosed in U$4374829}, enalopril, enaloprilat, fosinepril, ((such as Leproline,

d-cyclohesy!-1 -[[[2-methyl- 1-(1 -oxopropoxy) propoxy](4-phenyibaty)

phosphingllacety!l-, sodium salt, trans—, @.3,,Monopril, Bristol-Myers Squibb and
others disclosed in US41682671}, fostnopril sodium. (L-Proline, 4-cyclohexyt-1-{[{R}-
(CS)}-2-methyl-1-(1-ux- opropuxy}propox), imidapril, indolapril (Schering, disclosed

ig ind. Cardiovasc, Pharmacel, 5:643, O55 (7983)), hsimopril (Merck), losinopril,
moexipril, moexipril hydrochloride (3-Isoquinelinevarboxytie acid, E12S)-2-118)

 

\-{ethosycarbony!)-3-phenylpropytiamino}-1-oxoprapyl+1 - 2,4 4-tetrahydeo-6,7-

dimethoxy-, monohydrochloride, GS} CAS RN 82586-52-3), guinapril, quinapeilat,

ramimll (Hoeuhisst) disclosed mEP 79022 and Curr, Ther, Ros, 40:74 (1986),
15 perindopril erbasiine(such as 25,3aS,7as-1-[((S}N-[(S}-1-

Carbosybutylelunythexah)soee-indolinecarboxylic acid, l-ethyl ester, Sempennd
with tert-hotviamine (1:1), ¢eth,Acean®, Solvay), perindopril (Servier, disclosed in
faut, J. clin. Pharmacol, 313192 (1987), quanipril(disclosedin. 1194344049),9spirapal
(Schering, disclosed in Acta. Phorrnaco!, Toxicol 39 Supp, 33:1 73 986)},

20 tenocapril, ranidelapril, zolenopril {and others disclosed in S43 16906), reniiapril
(entiapril, disclosed in Clin. Exp. Pharmacol, Physiol. 10:131 (1983)), pivopril,

YSORO, tepratide (Bradykinin potentiator BPP98a CAS RN 33115-60-7), BRE36,37
(South Kline Beecham, soc EPSO822 and EP6Q668), MC-838 (Chugai,see CA.
LOR P{SRSwv and Jap. f Pharmacol, 402373 (1986),CGS 14824 (Ciba-Geigy, 3-({1-

4 Ahoxvearbonyl3-phonyl--(18)-propytJamino)-2,2.3,4,5-tetrahydro-2-dx- o-1-(38}-

benzarepine-1 acetic acid HCL soe UK. Patent No. 2103614), CGS 16,017 (Ciba-
Geigy, 39)I1US)-S-amino-L-~carboxypentyaming}-2,3,4,- 5-tetrahydro-2-0x0-1H-1-
benszazepine- l-ethanoie acid, sre US4473875), Ru 44570(Noochst, sos

Arzneimitelforscbong 34: 1254 (1985), R 31-2201 (Hoffnan-LaRochesee FEBS
Lett. P6S:20L S843, C1825|(Pharmacologist 26.243, 266 (1984)}), WY4a
(Wyeth, seo J) Med. Chem, 26394 (1983),and those disclased in US2003006022

~ 18Q-

ie.
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{paragraph 28), USS337201,84432971 (phosphonamidates); neutral endopeptidase

inhibilars such as omapstlat (Vanievd), COS 30440, cadoxatril and ecadotril,

fasidotil (alse: known asaladotril or alatrigprid, Sanpaleias mixanpril, and
gomopairlat, AVETGSS, BR4O330, and those disclosed in USS362727, USS366973Foes

USS225401, USA7ZIBL0, USS223516, USA74968R, USSS52397, USSSO40RO,

LISS612339, USSS25725, EPOsoo4ad, BPOS 1522, EPOSOO4IS, EPOSISO1G,
EPOSS 4363, HP334396,BPS34492, EPOQG29627;.

endothelin amagonisis such as tezosentan, A308165, and ¥YM62899, and the Like:

vasodiiaters sack ax hydtalaxing {apresoline), clonidine (clonidine hydrochlaride (1 H-
imidazn!-2-amine, N-(2,6-dichlorophenyi)4,5-dihydro-, monobydrochloride CLAS RN
4208-9} -8), catapres, minoxidil (leniten),nicotinyl alcohol Cramacal), diltiazem

hydrochloride (suchas 15-BenzothiazepindGHyoneh(aeetylons)S[2-
idimethylamimojethyl]-2.-3 -dihydro-2(4-methoxyphenyt)>, monohydrochloride, (+)-

wis, @.g, Tingacdd, Forest), isosorbidedinitrate (such as 1,4:3,6-dianhydro-D-glucitel

2,5-dinitrate e.g, Isard): Titradose®, Wyeth-Ayerst), sosorbide mononitrate (such
a3 Lag6-dianksaro-D-ahucito- [5-nitrate, an organicnitrate, eg, ismo®, Wyeth-

Ayerst), sitroplycerin (such as 2,3 propanetriol trinitrate, e.g, Nitroalat® Parke-

Davis), verapamilhydroch!otide (such as benzencacetonitrile,(£)-(alphaj[3-{]2-(3.4

dimethoxyphenyethy!]) methylinuipha}- (-methylethy)
hydrochloride, ¢.g.,Covera NS® Extended-Releaso, Searle), chromonar Gehich may

he preparedas ilisclosedin US3282938), clonitate (Annalen }B7Q 155),
droprenilamine(which may be preparedas disclosed in DE2521113}, lideflazine
{whichmay be prepared'as disclosediin US3267104); prenvlanme (which may be
prepared as disclosed in 1353152173), -propatyl witrate GQvhich maybe prepared as

disclosed inn French PatestNol 103,113), mioflazine hydrochloride (l-
Piperavincacetamide,23-{aminoearbony!)s--(4.4-bis(4-fluorophenyObutyl-N-{2,.6-
dichloropheny))}-, dihydrochloride €TAS RIN 83898.67-3), mixidine
(Bonzeneethanamine, 3,4-dimethoxy-N-(f-methyl-2-pyrrolidinylidene)- Pyrratidine,

2+{(3,4-dimethoxyphenethylmine}- 1 methyl-1-Methy}-2-1(3,4-
dimethoxyphencthyiiinino]pyrrolidineCAS RN27737-38-8), malsidamine (1,2,3+

Oxadiazolium,5-[lethoxye“arbouy!Jamino}-3 -(4-morpholinyl)-, mer saltCAS RN~ 18h -
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Z5719-80-0), isosorbide mononitrate (D-Gluentol, 1,4:3,6-dianhydrs-, S-nitrate CAS

RN [6081-77-9), erythrityl tetrauitrate (1,2,3,4-Butanetetrol, (etranitrate, (2R,38)}-tel-

CAS RN 7207-25-8), clonitrate( 1,2-Propanediol, I-chloro-, dinitrate (7C1, SCL, OCD

CAS RN 2612-33-1), dipyridamole Ethanol, 2,2°.2",2""-[4,8-di-}-

 

4  piperidinylpyrimido[$ 4-dpyrimidine-2,6-diyldinitvilytetrakiss CAS RN S8-32-2),

nicorandi! {CAS RIN63141-46-0 3-), pyridinecarboxamade (N-[2-(nitradayethyl]

Nisoldipined o-Pyridinedicarboxylic acid, 1 4-dibyvdro-2,ddimnethyi-4-(2~

nitrophenyT-; methyl 2-uethvipropyl ester CAS RN 63675-72-9), nfedipinesJ-

Pyridinedicarboxylic acid, 1,4-dihydro-2,6-dimethyl-4-(2-nitropheny))-, dimethyl

w ester CAS RIN 21 820-25-4}, porhexiline maleate (Pipending, 2422+

dicyelohexylethy)+,2)-2-butenedioate (1:1) CAS RN 6724-53-4), axprenolal
hydrochloride (2-Propanol, 1-(Ci-methylethyDentine}-3-(2-(2-propenvinxyJshenoxry+

hydrochtoride CAS RN 6452-73-9}, pentrinitrel (1 3-Propanedial, 2,2-

his{(nitrooxy}methyt}-, mononitrate (ester) CAS RN 1607-17-6), verapamil

48 (Benveneavetonitrile, «-{3-][2(3,4-dimethoxyphenyDethyd}+ methylamineJpropyl}-
3,4-dimethoxyi-{1-anethylethyl)- CAS RN §2-53-9) and thelike: angiotensis Of
roceptor antagonists such as, aprasartan, zolasartan, olmesartan, pratosarian, FIGS2SK,

RNH627), candesartan (1 H-Benzimidazole-7T-carboxylic acid, 2-ethaxy-1-[[2°CEH-
‘totrazol-S-yN{ 1 U-biphenyl|4-yl}methyl]- CAS RN 139483-59-7), candesartan

300 offexetd (4y-)-)-foyciohexylcarbonyloxyethyl-2-athoxy-L-[[2"-(1H tetrazol-5-

yUbipheny)-4-yf]-IN-benzimidazole carboxylate, CAS RN 745040-37-3, USS703110

and US5196444), eprosartan (3-{1-4-carboxyphenylmetityl2-n-butyl -imidazol-3-yi}-

2thignybbeihyl) propenoicacid, USSIRS3ST and USS650650), irbesartan (2—n-
butylid. 'p2'(lhstetrazol-S~y)bipheayl-<-- yilmethvill 3-diazazspiro|44non-ben-d~

25 ote, USS270317 and US5352788), losartan (2-N-butyl-4-chlarn-S-hydroxymethyl-l-

(Qhteirazol-5-yibiphenyl-4-y)-methylimidazols,potassiumsalt, US31 38008,

(S5153197 and US51283 $5), tagosarian (5,8-dilydro-2,4-dimethyl-3-[(2-H~
totrazpl-S-sf) fist biphenyl}4-yimethyt]-pyrdo[2,3-d]pyrhmidin-7(6H)-one,
1185149600}, telmisartan (4-11 4-dimethyl-2’-propyl-(2,0)-bi-IN-bengiinidaze!1

a ¥DPILhiphenyl}-2-carbosvic acid, CAS RN 14470}-48-4, (95501762),

wilfasarian, abifgsartan, valsarian (Diovan® (Novartis), (S)}-Nowaferyi-N-(Paece
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tetrazolS-ylibiphenyl-4-yDimethyl|valine, US5399578), EXP-3137 (2-Nebutyl4-

vhloro-M(24Htetrazol-5-yDbiphenylt-yl)-methyT]imidazole-d-carboxylic acid,a

USS 138069, USS1S3107and US5128355), 3-(2’-(tetrazal-S-yl)- 11 '-biphen-4-
 yijmethy-S,7-dimethyl25-olhyl-3H-imidanaol4,S-bipyriding, 4’{2-cthyl4-methyl-6-

on (5,6.7,8-tetrahydroimidazoff,2-alpyridin-2-yl]-benzimidazol-t-yl] ~modhiy!Lt"
biphonyl}-2- carhorylicacid, 2-butyl-6-(-methoxy-1-methylethy!)-2-[2"fh-tetrazal-

&vhbiphenyi-4-yimethsfeainazolin-4(3h)-one, 3-12*-carboxyliphenyl:4-yljmethyi]-

agelOprapy!Fomethyl 3H-imidazo]4.5-b]pyridine, 2-butyl-4-ohloro-1-{(2"-tetrazol-
Bey™enyiel-yimethyllimidazole-carboxye acid, 2-butyl-4-chioro-1-[f2"( LH

40 tetrazol-S-yffL,1*-bipheny]]-4-y?]methy]]- | H-imidazole-S-carboxyite avid-1-

{othoxyearbosyl-oxyjethyl ester potassium salt, dipotassium 2-batyl-dainethylthio}-I-

{2+ fi(propylaminajcarbonylaminof-sul fonyl[C1-biphery)-4-yllmetiyy]}-1 A

jndazole-S-carboxylate, methyl -2-{[4-butyl-2-methyl-G-oxo-5-[]2°-(] B-fetrazol-S

yb32?-bipheriydj-d-yi‘Imet!ayl]-1-(6H)- yyrimidinsy! lmethyi}-3-thiophencarboxvist,3 x BP) 3 yt VERS,

woh 6 5-103Sdibutyl PH-1 2.-tnazal- | y)methyd]-2-£2-Cl Hetrazol-S-yiphenyh)jpyridinns,

d-botyl2-(2-phenylethyV-ST[2*LH-tetrazol-~S-yD[T,1 *~bipheny}]-
methylpy!midin-4-(3H)-one D,Llysine salt, S-methyi-7-n-propyt-8-{[2-C 1A

tetrazalseyibiphenyl-4-yllmethyl11 24]-triazolaf 1 S-c]pyriniidin-2(3one, 2,7-
diethyly+ {{2Setetraxazoly)biphenyl-<-yl}methyl]SH-pyrezotolL2-VIL1 2.4¥siazole

20 juitassiura gall,2-[2-buty-4,5 -<dihydro~-axo-3-[2"+(1Hatetrazol-d-yfd
hiphenylmethy!}-3H-imidazol[45-cfpyridine-5-ylinethylbenzoic acid, ethylester,

potassiumsali, 3-methoxy-2,6-dimethyl-4-[[2°(1H-tetrazol-5-y1+1 1 -bipheayl4-

yi]methoxyipyridine, 2-ethosxy-1-[[2"-(S-oxo-2,5-dibydio- 1,2,4-oxadiazol3-

yObiphenyl-4-y1methyl} 1 H-benzimidazole-7-carboxylie acid, 1-[N-(2°-(1 N-tetrazol-a5 ssbbshencayl-tybanehyd:-N-vaerlyaminomethyljeyclopentane-| carboxylic acid,
Jamethyl-Qn-propyl-3-][2" LA-tetrazol-S-yNbiphenyl-4-ymethyl}.3Heimidaza[45-

S{pyridine, 2-{5-[@-etbyl-5,7-dimethyl-3H-imidazol4,3-bipyridine-3-yDmethyi}-2-

gainolinyl/sudiuni benzoate, 2-batyl-G-chloro-4-hydrexymethyl-S-mathy)3-[[2(1s

tetrazal-S-yoiphenyl-4-yTimrethypyridine, 2-(][2-butyl-1-[(4-

30. carboxyphenylmethyl fel H-imidazol-5-yTmethyTamingIbensoic acid tetrazol-3-
yDbiphenyl-4-ylmethyllpyrimidin-6-one, 4(8)-[4-(carboxymethypbenoxy]-N-[2(R)-
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{4-(2-salfobenxamidoimidazol-|-ylJocianoyl|-L-proline, 1-(2,6-dimethyiphenyl)}-4-

butyl 1 3-dvhydro-3-[76-[2-+4Lbtetrazel-5-y)pheny3-pyridinylmethy]}2H

hnidagel-2-oue, 3,8-ethano-5,8-dimethy2-n-propyl-5.6,7,8-tetrabydro. f-{7OL

tetrazol-3-ylpbiphenyl-4-yihmethy]THAn1haBectetrazacylopentqaythalene-9-
§ one, 4-[L-foiSOO~ybiphen-4-y)methylaming}-3,6,7,8-tetrabydro-2-

iifviquinagaling, 2-(2-chlorsrobenzayl}iming-5-¢thyls3-f2°{ H-tetrazale-3-
ybbipheny}-4-yfmethyl-J3,4-thiadiazoline, 2-{S-ethyt-3-12-C1 H-tatrazaio-3-

ybiphensy]-4-yTimeothyl-1,3 4-thiazohne-2-ylidene}aminovarbonyl-1-

eyclapentencarbaxylic acid dipotassiumsalt, and 2-butyl-4-lN-inethyl-N-(3-

1)  ynethylorotonoyamino} I-{[2?-(] H-tetrazal-3-yDbiphenyl-4-yimethyl} -tmidzoale-

S-carboxylc acid f-othosycarbenyloxyethyl ester, those disclosedimpatent

aublications EP475206, EP497150, EPS39086, EPS39713, EP535463, EPS35465,

EPS#2099, BPAOTII1, EPS3S420, EP407342, EPH S886, BPSQ4317, EPS827,.

EP4S3983, BP475898, BPS9O820, EPS28762, EP324377, EPSQISa], BPA20237,

WS -ERSOOQ2OT, EP426021, EPA80204, EP429257, EPAIO7OG, EPS34249, EPAGO002,

EPSOses4, FiPS2421 7, EPS14197, BPS14198, EPSIA4195, EPS14192, EPASOSSA,
2, .&P485929, BPS03162, EPS33058, EP467207 EPI9073 1 BP399732,

EPAL 2848, BPASS210, EPASé44d2, EPI70704, EP47O79S, EP495636, EPSOS627,

BP499d 14. TP499416, RPH9O41 5, EPST1791, EPS16392, EP520723, EPS2O724,

2) EPS390GH, EP438869, EPSOS893, EPS30702, EPA00835,EP400974, BPAGLO3O,

EP407102, EPAL1 766, BP409332 EPA12504, EPALOO4SBPA80659, ERAS LOT,

EPAO0S87, EPSO7715, BPAT9479, EPSO2725, EPSO3838, EPSO5088, EPSOS TT

EPS13,979 EPSO7594, EPSTOR 12, EPS11767, EP512675, EPSI2676, EPSIQNW,
EPSL?S87, EPS37937, BPS34706, EPS27334, EPS40336, EP46 1040, RPS40039,

28 BPA6S3G8, EP408723, EP408722: EP498721, EPS1S265, EPSO37S8S, BPSG1892,

PPSLOR31, BPS32416, BP498361, EPA32737, BPSOdS88, EPSORIOR, BPSOREAS,

EP403159, EPA03 188, EPAI5S211,EPA27463, EP437 105, EPAlds, EPABSS32,

EPSO1265, EPS00409, BPS40400, BPOOSS28, EPOIR834, EPO28833, EPA1 1507,

BPABSOBT, BP430300, BPAIAOIS, PPAAIA7S, EPAAS SOR, EPAASSTL, BPASO1I6,

S36 PP483683,BPS18033, BPS20423, EPSSL876, EPSAIS74, EPSO2317, EP4O847Q,

BPATOSaS, EPSO23 1d, EPS29253, EPS4 EPS4A0Z09, EP449699,BP465325,

~ ($4
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EPS21 768, BPALSSOd, WOOT4468, WO93/081 71, WO93/08 168, WO9 100277,

WOSLOOIS], WOOT/14367, WO92/00067, WOO2/00977, WO82/20342,

WOOS/04045, \WVO03/09086, WOPL/T S206, WOOI/14714, WO92/09600,

WOORTESS2, WO93/0S025, WO9I/03018, WOILOTINS, WO92/02508,

WOOQTSSSS, WO9T/19697, WOIT/T 1909, WOOT/12001, WOSL/E L999,

WODL/TS209, WOOL/15479, WO92/20687, WO92/20862, WOI2/20661,

WOOR/OLITT, WOSL/IAG79, WO9T/13063, WO9U/13564, WOOL/LETIAS,

WOOL/TS S88, WOO 1/9715, WO92/02257, WQSTO4SSS, WOS2/08 141,

WOOUUTSSE, WOO2/1SS77, WO93/03033, WO9L/16313, WO92/00068,

$0 WOGROISIG, WOIZAIOZTS, WO9ZTG179, WO92/1DI80, WO93/10186,

WOOZLOLS 1, WO92/10097, WOOZ1OLSS, WO92/10182, WO82/ 10187,

WOOZ/LOISS, WOOZ/TOLSS, WO9Z/LOL80, WOOR/LOTSS, WQ02/20651,

WQ93/03722, WOYT/O6K28, WO93/03040, WO92/192T 1, WO9Z/22535,

WOO2/GORT, WOIZUSISA, WOIS/D0341, WO9Z/04343, WO92040S9,

48  USSTOMSTY, USSIS71G8,UISS149699, USSISS340, US4880804, UISSTS8O6

LISMOLGI2S, USSISSIO?, USS173494, USSR 7006, USSISSI2

LISST37908, USSIS7026, USS05332s usstszaieUss0s7s|
5040565, USSO87IO, USSL24935, USS 102886, LISS1 28327,US

USS1S1435, LIGS202322, USSESTIS9, USS198438,185182288, UISSO36088,

at

 

 
LISSGRSH2G,

29 USS140036, USSO87634, US5196537, USS153347, USS191086, LIS5190982,

LISSITTOOT, USS212177, US5208234, USS208235, LISS212195, U85180439,
 

UISS043340, USS041 152, and US3210204, and pharmaceutically acceptablesalts and

esters thereof a/§ adrenergi¢ blockers such as nipradilol, arotinolol, amoaulalol,

bretyliun tosylate (CAS RN: G1-75-6), dihydroergiamine mesylate (such as

25  veyotaman-3', 6)B-trione,9-1@-dihydro-12"-hydroxy-2"methy!-S"(phenylrmethyl)-

AS'GO)-, monomethanesulfonate, a2,DAE 48@Injection, Novartis), carvedilol (sveh

as (&)-1-(Carbazel4-‘vloxy)}-3-{[2-(o-methoxyphionoxyjethylJamino]-2-propandl, eth,

Coreed®, SmilhKiine Beecham), labetalol (such as $-]1 -hydraxy-2-{C1 methyl-3-

ohenvipreyy) amino] ethylisalicylamide monolvdrochloride, c.g, Normodyae®,

300 Schering}, bretylivan toaylate (Benzenemethanaminius, 2-bromo-N-ethyl NN-
dimethyl, salt.with 4-metiylbonzenesulfonic acid (1:1) CAS RN 61-75-06},

« F8S~
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phentolamine mesylate (Phenol, 3-[{(4S5-dihydro-1 H-imidazol-2-ylmethyl|(4-

tnethyiphenylamino}., monomethanesulfonate (salty CAS RN 65-28-1)}, solypertine

tartrate (38. £,3-Dioxola[4,5-flindole, 7-[2-[4-(24mhonsphesyD-
piperazisylethyl}-, (2RIR}-23-dihydroxybutanedivate (1:0) CAS solortne hydrochloride (Piperazine, 1~phenyl4-[2-(] H-tetrazol-

monohydrochioride (8C4, SCT) CAS RN 7241-94-3) andthe ike
wadrenergic receptorblockers, such as alfazosin (CAS RN: 81403-68-1), terazaain,

urapidil, prazasin (Minipress®)), tamsulosin, bunaxosin, timazasin, doxazasin,

naftopalll, mdoramis, WHP 164, XENO10, fenspitide bydrochloride (which niay be

prepared ag disclased in U83399193), proraxan (CAS RN 33743-9643), and labetalo!

hydrochloride and combinations thercof:.a 2 agonists such as methyldopa,

moths) dopa HCL, lofexidine, Hamenidine, moxonidine, nimendiic, guanobenz, and
the like;

didosterone inhibiiavs, and the Hike; renin inhilntors meludingAliskiren (SPPLOh

Novartia/Apeedel); angiopoletin-2-binding agents such as those disclosed in.

WOG3030833:

antiangina apenis such as ranolazine (hydrochloridel-Piperazineacetamide, N-(2.6-

dimchylphenyl)-4-[2-ydroxy-3-(2-methoxyphenoxyypropyl}-, dilrydrachloride CAS
RN 9$635-56-6), betaxclol hydrochloride (2-Propanal, 1-[4-[2

yelopropyimethoxyethyljphenoxy|-3-[(1-methylethyamino}, hydrochloride CAS
RN 63659-19-8), butoprozinehydrochloride (Methanane, [4-

{3(dibulylaninejpropoxy[phenyl]@-ethyl-3-indolizinyl)-, monobydrachloride CAS

RIN 6213434.3), cinepazet maleate !-~Piperazingacetic acid, 4-[]-o20-3-(3,4,5

iyimthaxyphensl}-2-propenyd|, ethyl ester, (2Z}-2-butenedioate (1:7) CAS RN

S0679-07-7), insite(Benzonesulfonamide, 4-methyl-N-[f((18)-1 amethyl-2-
SAY

phonylothy] laminajearboryl]- CAS RN32295-184), verapamilhydrochloride

(Benzeneacetonitrile, o-[3-{[24(3,4-dimethoxyphenyfethylimethylaming[propyl34t-

dimethoxy-e-(L-methylethyl)-, monohydrochloride CAS RN 152-114), molsidoniine 

(1,2;3-Oxadiawotiuny, 5-[lethoxyearboryljamine|-3-(4-morpholinyls, inmer sali.CAS

RN 257172800),and ranolazinehydrochloride (1-Piperazineacetamide, N-€2.,.6+

dimethylpbeny),-[2-hydroxy-3-(2-imeth- osyphenosyypropyiby dihydrochinside CAS
- [86 -
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yee¢RN 95635-46-6); tusifen (Benzenesulfonamide, d-methyl-N-[[[(1$)}- 1] amethyl-3-

phenylethyilaminolearbonyl}- CAS RN 32295-1844); adrenergic stimmlants such as

aniaeing hydrochloride (such as N-amidino-2(2,6-dichlarophenyl) acetamide
r

hydrochloride,a, Tones®Tablets available from Kobins); methyldopa-

in hydrochlorotivazide (such as lovo-3-(3,4-dihydroxyphenyl}-2-methylalanine)

combined with Hydrochlorothtazide (such as 6-chloro-3-dihydre-2H <1 2,4-

henzothiadiasine:?- sulfonamide:|,si-dioxide, e.gSey thecombination as, eg., Aldonl®

Tablets available from Merck), methyldopa-chlorothiazide(such as G-chloro-2H-1,
’
24-bengothiadiazine-7-sulfonamide IJ dioxide and methyldopa as deseribed above,

wa, AldésdortS, Merck}, clonidine hydrachloride (such as 2-(2.4-

dichloraphenylamino)-2-imidazaline hydrochloride and chlorthalidone (such as 2-

chlota-$.(1-hydroxy-3-oxo- i -isoindolinyl) benzenesulfonamide), c.g, Combipres’®,
 Bochringer {ngalheim), clonidine hydrochloride (such as 2-(2,6-

dichlorophenylaming)-2-imidaxoline hydrochloride, e.g., Catapres®, Boehringer

15 Ingelhielyn), clonidine (1 H-imidazol-2-amine, N-(2,6-dithlorophenyl}4,4-dihydro-

$ RN 4205-90-7), Hyzaar (Marek; a combination oflosartan andsodrochorthariey Co-Diovan (Novartis; a combination. ofvalsartan and
hydrochlorothiazide, Lotrel (Novartis; a combination ofbehazepril. and. amfodipine)

and Caduet (PAizer: a combination ofamladipine and atorvastatin), and those agonts

23 disclosed in US20030069221,

‘The peptides and agonists deseribed herein can be used in combination therapywith

one or more of the following agents useful in the treatmentof respiratory and other

disorders fnchiding bat not Hnitedto:

2s (iy Beagomiats including but not limited to: albuterol (PROVENTIL®,

SALBUTAMCI®, VENTOL!ING), bambuterol, bitoterol, clenbaterol, fenoteral,
formoterol, Jscetharine (BRONKOSOL®, BRONROMETER®), metaproterenal

LALUPENTS, METAPRELR)

salmeterol, terbutaline (BRETHAIRB®, BRETHINE®, BRICANYLS), adrenalin,

 

  , pirbuteralnerepraterol, rinuforel,
a0 jsoproterenal USUPREL®), epinephrine bitartrate (PRIMATENE®)}, ephedrine,

orciprenline, fenoterol and isoctharine;
~ Tap
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(3) steroids,Including but not mnited to beclomethasone, beclomethasone

dipropionate, betamethasone, burlesonide, bunedoside, butixocort, dexamethasone,

Hunisolide, Juocortin, futicasene, hydrocortisone, methyl prednisone, mometagone,

predonisolone, predonisone, Upredane, tixocortal, triameinolone, and triamcinolone

8  aedtomieds:

G}—_-B2-agonist-corticosterold combinations[e.g., salmeterol-fluticasone

(ADVATR®}, isrmoteral-budesonid (SYMBICORT@}}:

(3) leukotriene D4receptor antagonists/leukotrione antagonisia/LTD4antagonists

Oe any compoand that is capable ofblocking, inhibiting, reducing or otherwise
12 interrupting the interaction betweon leukotrienes and theCys LTT receptor) including

but notlimited to: vafirhukast, montelukast, montelukast sodium (SINGULAIR®),

pranlekast walukust, pobilukast, SKB-106.203 and campounds desvribedas having
LTDantagonizing activity described in U.S. Patent No. 5,365,473;

5} S-lposygenase inhibitors and/or leukotnene biosynthesis inhibitors [e.c., gileuton

#8 and BAYTO0S (CA registry 128253-31-6));

iO} histamine Hf receptor antagonists/antilistamines Ge. any compoundthatis

capable of blocking, inhibiting, reducing or otherwise interruptingtheinteraction

between histamine and its receptor) inchidingbut not Himited to: asiemizole,

gonvasting, antazcline,azatadine, azolasting, astamizole, bromapheniramine,

26 hromopheniramine maleate, carbinoxamine, carebastine, cetirizine, chiorpheuiramine,

chloropheniraniine maleate, cimetidine ,clemastine, cyclizing, cyproheptadine,
descarboothosHoratadine, dexchlorpheniramine, dimethindens, diphenhydramine,

diphenyipyraling, doxylamine succinate, doxylamine, ebasting, efletirixing,

eplnasting, Tarnotiding, fexofenadine, hydroxyzine, hydroxyzine, ketotifer,
25 Jdveuabastine, levocetirizine, levocetirizing, loratadine, meclizing, mepyramine,

mequitazine, methdilazine, mianserin,mizolastine, noberastine, uorasternizole,

sorazlemizole, phenindamine, pheniramine, picuniast, promethazine, pynlariine,
pyrilaming, ranitiding, temelastine, terlenading, trimeprazine, tripelenamine, and

irrprolidine):
a UY an anticholinergic inchiding but not Nmitedto:atropine, benziropine,

biperiden, futrepion, hyosoyansine (e.g. Lewsin®; Levbid® Levsin/SLia,
- 188.
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Anaspard, Lovsines timecaps®, NuLev®), thitropium, ipratropium, ipratropitun

bromide, methscopolaniinie, oxybutinin, rispenzepine, scopolamine, and Gotrepium,

(8) an anti-fuastee Including but not lanited to: dextromsethorphan, codeing, and

hLy"slromsorphone;

(9) adesongestant inching bal not United to; pseudoephedrmeand

phenylpropanolamines

(10) an expectorantjoctuding but not lnsited to: guafenesin, guaicolsulfate, terpin,
ammoniumcidoride, ghycerol guaicolate, and iodinated glyceral:

{11} abrenchodilater inclading but not hinited to: theophylline and ammophyllines

(12) an anti-inflammatoryinchuling but not Hmited ta: fluribiprofon, diclaphenac,

eeS-ketraprophen, tenoxicam:13) PDE (basphadiesterase} inhibitor including but nal limited te those

disclused herein:

(4) a recombinant hamanized monoclonal antibody fe.g. xolair (also called

amahzamab}, rhaMab, and tahzumaby,

(15) whumanized lung surfactant including recombinant fornss of surfactant

proiding SP-B, SP-C or SP-D [e.g SURFAXING, formerly known as dsc. 104

(Discovery Laboratories},

{16} agents that inhibit epithelial sodiumchannels Q2NaC) sach as amiloride and

related compounds:

(17) anthnicrobia! agents used fotreat pulmonaryinfections such as acyclovir,

amikacin, amoxicillin, doxyeyeline, trimethoprin sulfamethoxazole, anphorsricin B,
agithramycin, clarithronvycin, roxithromycin, clarithromycin, cophalosporins(

cofforitin, cofmetagole ete), ciprodloxacin, ethambutol, gentimyvin, gancivlovir,

imipenem, isoniazid, itraconazole, penicillin, ribavirin, rifampin,

fabutin.amentadine, rhmuintidine, streptamycin, tobramycin, and vancontycin;,

i“1 agents that activate chlorideseoretion through Ca++ dependent chloride
channels (sachas purinergic receptor(P2Y(2)agonists);
(19) agents that decrease sputam viscesity, such ashuman recembinant ONase 1,

(PalmozymeS

~ 188 -
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20) nonsteroidal anti-inflammatoryagents (acemetacin, acetaminophen, acetyl

sghievlicacid, alclofenac, alminoprolen, apazone; aspirin, benoxaprofen,

bezpiperylon, bucloxic acid, carprofen, clidanac, diclofenac, diciofenae, diflunival,

diflusinal, etodolac, fenbufsn, fenbufen, fenclofenac, fenclozic acid, fenoprofen,

fentiazac, fepraxone, Natenammic acid, flufenisal, flufenisal, Qupraton, Burbipreten,

Surhipraten, furofenac, ibulenac, ibuprofen, indomethacin, indomethacin, indoprofen,

isonepac, iadxicam, ketoprofen, ketoprofen, ketorolac, meciofenamic.acid,

mevlofonamic acid, mefenarsic acid, mefenamic acid, miroprofen, mefebutazane,

nabummelone oxaproaziy, naproxen, naproxen, nifhumic acid , oxaprozin, oxpinad,

axypherbutazane, phenacetin, phenylbutazone, phenylbutazone, piroxicam,

mroxieam,pirgrefan, pranoprofen, sudoxicam,tenoxioan , sulfasalazine, sulindac,

sulindaé, suprotkn, tiaprofenic acid, tHopinac, Hoxcaprofen, tollcnamic acid, tolmetin,

iolmetin, zidamoetacin, zornepirac, and zomepirac); and

(21) aermsolized antioxidant therapeutics such as S-Nitrosoglutathione,

The peptidesandagonists described herein can be used in combination

therapy with an anti-obesity agent. Suitable such agents inclade, bul are net limited

ta)

LIB HSD-i G Lheta hydroxy steronl dehydrogenase type 1) inhibiters, such as OVT

3498, BYE 2733, 34(] -adamanty!)-4-ethy]-8-(ethy Lthio)- 4H-1,2.4-triazale, 3-f
adamanty}}-5-(3 44, S-irimethoxyphenyl )-4-methy] -4H-1,2,4-tiazole, 3- adamantanyl-

45,8,7,8,9,4 D1112,3a-deeahydro-1,2,4-triazolo(4,33-a7E} Lansulene, and those

compounds disclosed in WOOLS009T, WOGT/90090, WODT/90092and

WOGRUT2084:

SET antagonists such as those in, WO03/03 787 1,WO03/087887, and the likey

SHT1a modulators-such as carbidopa,benserazideand those disclosed ja US6207699,

WOU03 1459. and the like;

~ £90...
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SHT2e (serotonin receptor 2c} agonists, seach as BYT933, DPCAST215, Ih264, PNU

22304, WANTOISSS, R-1065, 5B 243213 (Glaxo Smith Kune) and. YM 348 and
thase disclosed in US3914250, WO00/77010, WO02/36506, WOORAR E24,

WOGZ/10169, WOOL/66548, WOO2/44152, WO02/5 1844, WO02/404946, and

WOOLGdS |a

S46 receptor modulators, such as thosein WOUS/030901, WO03/03 506},

WOOs39547) and the like:

acyl-esirogeng, sach as oleoyl-estrone, disclosed in del Mar-Grasa, M. et al, Obasity

Roseareh, 8:2202-9 (2001) and Japanese Patent Application Na. JP 20002456190:

49 anorectic bleyclic compounds sach as 1426-(Aventis) and 1954 (Aventis), and. the

sompoands disclosed in WOON/18749, WO0L/S2638,WOOL62746, WOOL/62747,.

and WOO8A1 S789:

CR 1 feannabinaid-| réveptor) autagonistinverse agonists such as rimonabant

(Acormplias SanoSj, SR-147778 (Sanofi), SR-141716 (Sanofi), BAY 65-2520

18 {Ba_and SLY 319 (Solvay), and those disclosed in. pubhieations
LIS4973 587, USSDIS837, USSO81122, (S51 12820, USS202736, U8S532237,

USSOA404) LUSGO28084, LISOSONIE?, USE509307, WOSG/93159,WO97/29079,

WO98/31227, WO98/33 765, WO98S706|» WOO8I41 519,WOO8/43635,

WOO8/43636, WOIS/GZ499, WQO0G/T0967, WO00/1 0968, WOUTP120,

3G WOOL/A8862, WO01/84832, WOUL/64635, WOOL 84634, WOOL/I0700,

WODL96330, WOO2/076949, WO03/006007, voesOresTOOS/O20217,
WOODO20647, WO03/026648,. WO03/027069, WO0S/027076, VOOM027114

WOO3/097332, WOOSAI40107, WO03/0R6046, WO03/084943 and EPSSKA46:

2

COKR-A (cholecystokinin-A} agonists,auch ag AR-R 15849, GI LRE77i &SSR), IMV-
as 180, A-71878, A-71623 and SRIA6131 Sanofi), and those deseribed in USS739 108;

CNTF (Clary neurotrophicfactors), such as GI-181771 (Glaxo-SmithKline),

SRISG613 4 Sanofi Synthelabo), butabindide, PD170,292, and PD 149164(PRzer);

- 191-
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CNTF derivatives, such as Axokine® (Regeneron), and those disclosed in

WO4/GOTE WOOK22 128, and WO00/43813;

dipoptidyl peptidase TV (DP-TV)} inhibitors, such as isoloucine thiazalidide, valine

pyrrolidide,NVP-DPP728, LAF237, P93/01,P 3298, TSL 225(rypinphyl- 12,346

tetrab ydreisnquinoline-3-carbosylic acid; disclased by Yamada et al, Bloarg. “ Mec.
Chem. Lett.8 (1998) 1537-1540), TMO-2A2B2C, CD26 inhibtors; FE 9990!
BOI LVRS64, WIP G19, SDZ 274-444, 2-cyanopyrrolidides and icyunopymotltes
as disclosed by Ashworth ef al, Bioorg, & Med. Cherm, Lott, Vol. 6, Na. 22, pp 1163-

1166 and 2748-2748 (1996) and the compoundsdisclosed. patent publications.

WOOONSDL, WO00/46272, WOII67279 (Probiodrag}, WO99/87278 (obiedrug),

WOQ00/01431 (Probisdrag), WOO2/083 128, WON2/062764, WORBOU ED,
WOOSMMAI ST, WOO3sQOS, WOO3/002530, WOOS/0U2531, WO0R02533,

W OOS AN2S93, WOOS/00E408  WO03/004496,W003 /01 7936, WOOST4042,

WOO3/024065, WO03/035424, WO03/037327 and EPLZS8876:

erowth hormone seoretagogue receptor agonists/antagonists, sachas NN703,

hesarelin, MK~0677 (Merek), SM-130686, CP-424391 (PAlzer), LY444,711 (BR

Lilly), 1-692,.429 andL~ 163,255, and suchas thosedisclosed in USSN09/062448,v

US provisional application 60/208335, US633895 1, OS20020491 96, US2002/022637

WODT/56892 and WOOU2/32888;

413 diistamine 13) antagonist/inverse agonists, such as thioperamide, 3-(]H-imidazal+

4-yHpropyt N-(d-pentenyijearbamate), clobenpropit, todophenprapii, imoproxifan,

S7T2394 (GHatech}, and A33 1440, O-f) 3-(UH-imidazal--y)propanol jearbamaies

(Kiec-Renonowloz, K. ofa, Pharmazie, 53:349-55((2000), piperidine-containing

histarnine H3-recepior antagonists (Lazewska, D. et al, Pharmanie, 3@°9927-32 (20H),

benzaphenone derivatives andrelated compounds (Sasse, A. et al., Arch.

Pharm (Weinheim) 334:45-52(2001 )}. substituted N-phenylearbamates
iRaidemrister, $. et al, Pharmazie, 35:$3-6(2000)), andproxifan derivatives (Sasse,

‘Aotal. J. Med. Chem, $3:3335-43 (2000)andhistamine H3 receptor modulators

such usthose disclosedin WONZ1TSO0MS, WO0S/024028 and WO08/0244929,
-103-
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leptin derivatives, such as those disclosed in US895252

» WOS6/23 913, WO8G6/23S 14, WO96/235 15,WO96/23816,

7, WO96/23518,WO96/23519, and WO96!,

 

  
Jeptin, including recombinant human leptin (PEG-OB, Hofiings La Roche) and

focammbinant methionyl human feptin (Amgen);

hpasé inhibitors, such dstetrakydrolipstatin (orlistat/Xenicak®)}, Triton WR1339,

RHC8O0267, Hpstatin, teasaponin, diethyhumbelliferyl phosphate, FL-386,WAY-

(21808, Bay-N-3176, valllactone, esteracin, ebelactone A, ebelactone B, and RNC

S267, and those disclosed in patent publications WiI01/77004, US4S9808%,

US4482815, USUSSS 12565, USSI9IS71, USS602151, US4405644, US4189438, and

US4242483;

Hpid metabolismmodulators such a8mashlnie.acid, erythrodiol, weselic acid avacl,

betulinic acid, betulin, and thelike.and compounds disclosed in WODSAUL L207;

Meely Gnalanocortin 4 receptor) agonists, such ag CHIRS86036 (Chiron), ME-10142,

ME-LOLSS, and HS-137 (Melacure), and those disclosed in PCT publication Nas,

WO08/6d002, WOOOT4079, WOOTOST752, WODT/2S 192, WOOT /S2880,

WENN /79844, WOGL/70708, WODL/70337, WOOL/81 752, WOU2/US869S,

WO02/089I OF, WOO2/099108; WON2/089117, WOOR/06276, WEN2/12166,
Woo? ET7IS, WOOET2178, WOO2/TS908, WOU2/38544, WO02/DG8387,

WOOL388, WO02/067860, WO02/081430, WOOS/06604, WOO3‘07049,

WOUOURE?, WOO3/009880, WO03/01 3509,and WO03!03 1410;

Modr fmelanocortin’s receptor) modulators, such as thosedisclosed in WO97/79952,

WOOT S826, WOOW15790, US20030092041;

melanin-vootentrating hormene | receptor (MCHR)antagonists, such as T-226296
(Yakeda},S18 368549, SNP-7941 oni and these disclosed in patent
publications WOOL /21160, WOOL/82925, WOOL/87834, WOG2/051809,

WOO2/06245, WO02/076929, WOO2/076947, WO02/04433, WOU2S1809,
~ Lo8 -
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WOH2/083 134, WO02/094799, WOO03004027, WO03/1 33874, WOOS/1 S769,

WOOS/O28641, WO03/035624, WO0333476, WO03/033480, TP LS226289, and

IPE7089,

AGHURS modulators such as those disclosed in WOOW/G28310, WOO3875581,

WGOS048 137, WO08/05 13.15, WO03/05 L833, WO03)S3922, WOOSAS09004, and

the Like:

serotoninergic agents, such as fenfluramine (such as Pondininid

 
(Senzenewthanamine, N-ethyl-alpha-methyl-3-(trifmoromethy)-, hydrochloride),

Robbins), dexfentluramine (such as Reduxi® (Benzeneethanamine, N-othyl-alphe-

methy)-3-(htfluoromethyohydrochloride), Interneuron) and sthutraming 

{{Meriliai®, Knoll/R:eductil|MY inchudihy racemic MIXthres, as Uptically pure isomers

C+} and (-}, and phamiacentioally acceptable salts, solvents, hydrates, clathrates and

prodrugs thereofincluding sibutraminehydrochloridemonohydratesalts thereof, and

these opmnpounds disclosed in.US4746680, LS4806570, and USS436272,

US20020006064, WOOL/27068, and WOOT/62341;

NE(norepinephrine) transport inhibitors, sach as GW320659, despiramine,

ialsupram, and nomifensine;

NPY | antagonists, such as BIBP3226,J-115814, BIBO 3304, LY-357897, CP-

871006, GL264879A, and those disclosed in USGQ01836, WO86/14307

WOO1/23387, WO9G/S1 600, WOOT8S690, WOOT/RS098, WOOLES | 4, and
WoolsSO8228:

™

NPYS Gaeuropeptide ¥ YS} antagonists, such as 152,804, GW-S681804, GW

SO4884A, CW-S8STOSTN, GW-S4818K, FR235208, FR226928, FR240662,

PRES2384, 122081, GL2648704, CGP7LGSIA, LY-377887, LY-306377, BD-

TOUL70, SR- 120962A, SR-T20819A, JOF-104, and 1400/22 and those compounds

 

divelosed in patent publications US61903S4, USG6191 160, USG2 18408, US6258837,

TISGSLTSZOS, 86326375, U86329395, US6358345, USG337332, USG320395,

NG340G683, EPCTGLOGOL, EP-01044070, WO97/10682, WOSTAORIG, WHOT/20821,
~ 14 =
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WOOLG2 788, WOOL/09120, WO02/20488, WO02/22592, WOOR/48152,

WOO T2822, WOOT20825, WO8S8/2 70638, WOOT OF409, WOOLSS7 14,

WOUWTS3730, WOOG/64880, WO00/48197, WOU0/69849, WOOT I3917,

WOOLAG120, WOOL/14376, WOGL/85714, WOO] 85730, WOOT/O7409,
WOO TORS79. WO0T/23388, WOGI/23389, WOOLS4201, WO01/G2737,  
WOOGWIOSAS, WOOI/OST 806, WOO2ANG789, woos/00m84s, WOOI/0 14083,
WO03/022849, WOO3/028726and Normanet al, J. Med, Chem, 43:4268-4312

(2000);

apioid antagonists, sach as nalmefene (REVEX ®), 3-mnethoxynaltrexone,

mothylnaiirexone, naloxone, and naltrexone (eg. PTSGL, Pain Thorapeotica, Inc.) and

hosedisclosed Sn US200800041355 and WOOG/2 1508;
 

orerin antagonists, such as 5B-334867-A and those disclased in patent publications

WOOL96302, WOOLG8609, WO02/444 72,WOORS T2352, WOURIATS35,

WOD289800, WOUR/090955, WO0S/02356T, WOU3/032091, and WOOS/037847;

PDEinfubliars (ee. compounds whichslow the degradation ofeyclicAMP (cAMP)

and/or eyelic GMP (eGMPybyinhibitionofthe phosphodiesterases, which ean lead to

a relative increase in theintracellular concentration ofcAMPand cOMP;possible.

PDEinhibitors are primarily those substances which are to be numbered among the

clase consisting of the POSS inhibltors, the class consistingofthe» PDEAinhibitors

and/or ihe class consisting of thePDES inhibitors, inpartialarthose subsignees

which van be designated ae mixed types of PDE3/4 inhibitors or as mixedtypes of

PDE

DB21 08438, DEI123328, DEI30S339, DEZ305478, DEQS S801, DEZSOZ908,

824130395, DE4S1417,.DEI459000, DE2646469, DEZ7T27481, DE282SOSS,

DESS3TIGL, DE2845220, DE2847621, DE2934747, DES021792, DE3038 166,

DEIGSGS, EPOOOT1S, EPOOOSS08, EPOOTO759, EPQ0S9048, BPON7S438,.

EPODGGS 17, RPOLP2OS87, EPOT1T6948, EPQISQ937, EPOIS838Q,EPOI61632,

és NBO) audh as those.disclasedin patent publications DELATOMML, 
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EPOI6IOI8, BPOIGTI21, EPO199127, EPO220044, EPO247725, BPO2SS1R1,

EPOQT2QOID, EPOI72ON4, BPO204647, EPO300726,RPO33S386, EPOISTIBS,

EPO3R9282, EPOIOOSR, EPO4WG{ RO, EPOFVSSN2, EPO43SR11, HPOFTOROS,

BPOARI208, EPOAOO823, EPOSOS 194, EPOST 18635, EPOS27117,RPO628039,

RPOSGEISY,EPUGTI382, BPROSRS474, EPOGRS478, BPOGRS479, JPO2I34380,

1994329642, JPOSGLOR?S, US4063561, USSIF1931, WO9T 17991, WO9200968,

WOGRLAIST,WOO3OTT6, WOT LS044, WOOT 15045, WENT TRO2, WO9S 19088,

WOGT 19720, WO93 19747, WO93 19749, WODR 1975], WOS32551 7, WOSFNR46S,

WOOMHE4IS, WOOE1246], WO9420455, WO9422952, WO9425437, W09427947,
WOOIS0ESTS, WOOIY19BO, WO9SO37T94, WO9SO404S, WOOSO4IHG, WO8505386,

WOOSO8S34, WOSS09623, WOIS09824, WOI509K27, WOISH98IE, WO9STA667,

WOISTEGSO, WO9S 14681, WO9S)7392, WO9SIT399, WOIS19IS2, WOISIZS20,

WOIS243S 1, WOISZ7H92, WO8S28926, WOISSS2K 1, WOISISZ82, WO9G0G218,

WOISO1SIS, WOI6OBS4T, WOIGLI9T?, DE3142982, DETL14676, DES

EPOZOIOS3, EPOIGITSS, EPU482208, EPOS79496, EPG6S7345 US8331543,

 

 

 

eee22 (including those disclased in formnilasNEY and paragraphs 37-39,~OS48 and 587-877), WO9307 L24, EPO163905, EPGI9SSO0, BPOSTOSE2,

EPOSS3V 7a, WOOSO1338 and WO9G03399, as well as PDESinhibitors (such as.RX

RA-86, SCH*S1866, KT-734, vesnarinone, zaprinast, SRP-06231, ER-21354, BRYGP-

385, NM-702 and sudesafil (Viagra), PDES inhibitorsfeuch as etazolate,

WAUGI19F, RPPSAGT, imazolidindne (RO-20- 1724), MEM 1414 (RES33/R1500;

Piormacia Roche}, denbafylhne, relipram, oxagrelate, nitragnazone, Y-390, DR-

5471, SKF-94120, motapizone, lixezinone, ndolidun,olprinone,atizoram, KS-306-G,

dipanfylline, BMY-43351, atizoram, arofylline, Maminast,POB-093, UCB-20646,

CDP-840, SKEIOT806, piclamilast,RS-17597, RS-25349-000, §B-207499,
TIBENELAST, §B-210667, SB-211572, SB-211600, $B-212066, SB-212 £79, GW-

3600, CIP-840, mopidamol, anagrelide, ibudilast, ararinone, pimebendan, ellestazol,

quazinone and N-(3,S-dichtoropyrid-eyl-3-cyclopropylmethoayd-

diftuoromethoxybenzainide, PES inhibitors (such s¢ ICH153, 100, bemorandane

(RWI 22867}, MCi-154, UD-CG 212, sulmazole, ampizone, cilostamide, carbageran,

Wroximone, Hmagadan,ClO, siguazodan, adibondan, saterinone, SRF-95654, SD2-
» 198 -
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MES-402, 249-U-S5, omoradan, EMD-53098, EMD-57033, NSP-306, NSP-3G

revizinone, NM-762, WIN-62582and WIN-63291, enoximone and milrinone,

PDE/4 inhibitors (gueh as benafenirine, trequinsin, ORG-30028,zardaverine, L-

686398, SH2-15QO-844, ORG-2O24T, EMD-54622, and tolafentrine) and other PDE

 
inhibitors (such as vinpocetin, papaverine, enprofylline, cllonilast, fenasimane,

pentoxafyline, roflomilast, tadalafil(Cialis®), theophiylling, and vardenafil{Levitra®);

Neuropeptide Y2.(NPY2) agonists incladebut are not limited to’ peptide VYand

agmens andyariants thereof (eg, YY3-36 (PYV3~.36 JON. Engl J. Med. 349-04),
2003, IRPEAPGE DASPEELNRYYASLRAYLNL VTRORY(SRO ID NOXXX))

aml PYYaeonists such as those disclosed in WOU2M47712, WOO3/02039|,

 

WOOROS7Q38, and WO03027637;

serotonin reuptake inhibitors, suchas,paroxctine, Duoxetine (Prozac™™),

Rovoramine,sertraline, citalopram,and imipramine, and those disvlosed in

VWS01 G2805, US636563 3, WO03/030863, WOUL/27060, and WO0L/162344;

thyraid hormone § agonists, such as KB-2611 (RaroBioBMS), and those disclosed in

WOOQ/TSS45, WOOT21993, WO99/00353, GB98/284498US. Provisional

ApplicationNa. 60/183,223, and Japanese Paient Application No. TP 2600286190;

1 (anceuplingprotein-1Be 2o Or 3 activators, suchas phytanic acid, 4-[(F)-2-

5,6,7,8-tetrahydro~55,88tetramethyl -2-napthalenyl)- ‘-propenyl}benzotie acidcPTNPR), retinoic acid, and those disclosed In WO99/00123);

83 (beta adrénergic receptor 3) agonists, such as AIS6TTTARG??

(Mainippan’Takeda), L750384 {Merck}, CP33 1648 (Pfizer), CL-316,243, SB AL R70,

BRL-37344, L-796568, BM5-196085, BRL-3S135A, CGP ITT7A, BTA-243, QW

427353, Trevadrine, Zeneca D7114,N-S084 (Nisshin Kyoriny, UY-377604 (Lally), ak
04 1GA, andthose disclosed in US9541204, USS77061S,LISS691 134, USS776083,

US488064, ISSTOSS1S, USS45 1677, WOO4/T S161, WO0S/291 59, WOOT/4G556,

WOOSAMSS and WOO42753, WOO1/74782, WOO2S2897, WOOs/014 113,

WOUBAN G276, WOOS01 6307, WO0S/G24048, WO08/024953 and WOOT 788I;
“ {ORi
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noradrenergic agents inchiding, butnol limitedto, diethyipropian(gach as Tenuate?

(i-propsnone, 2-{diethylamino}~! ~phenyl-, hydrochloride}, Merrell),

dextroamphetamine (also known as dextroamphetaminesalfate, dexamphetamine,

dexedrine, Dexampes, Femdex, OxydessIL, Robese, Spancap #1), maxindol ((or $-(p-
om chlorophenyl-2,5-dihydro-3H-imidazol2,1 -alseindal-S-olj such ay Sanorest®,

Novartis or Mazanor, Wyeth Ayerst), phenylpropanclaming(or Benzenemethanal,

ipha-(1-aminoerhy!}-, hydrochloride), phentertnine ((or Phenol, 3-[]4,5-duhyidro-1H-

imidazol-2-yDjethyl](4-methylpheny-lamino}, monobydrochloride) such as Adipex-

Pa, Lemmon, FASTING, SmithKline Beevham and lonamin®, Maileva},

19 phendimetrazine (ior (28,38)-3,4-Dimethyl2phenylmorphaline Left})tartrate (1 1)}

such as Metra® (Forest) , Plogines? (Wyeth-Ayerst), Prela-28(Boebringer
5

Ingelheim), avdStatabex® (Lemmion), phendaminetartrate (sackas 7“hepborinkA> &

(2,3.4,0-Teirahydro-2anethyl-9-hepyl-] Heindenall2, {-clpyridine L-(}Hartrate

Ci}, Hoffmann-LaRoche}, methamphetamine (sack as Desoxyn'®, Abbot (S)}-N,

8 (alpha}-dimethyibenzencethananiine hydrochloride}}, and phendimetrazine tartraic.

  

(such as Bontril® Slow-Release Capsules, Amarin, 63,4-Dimethyl-2+

phenyhnorpboeline Tartrate);

fatty acid oxidation upregulaton‘inducers suchas Famoxin@) (Genset);

monanine oxidase iuhibilors mel ading but not limited to befloxatone, moclobemide,

brofaro:PALI,shenasathine,~8siprone, bet], toloxatone, pitlindol, arniflamine,tewo

sercloronine, baznapring, lazabemide,milacemide, caroxazone and other certain

compounds ss disclosed by WOOL/1T2 176; and

other anti-obesity agents. such as:‘SHT-2agonists,ACC(acetyl-CoA carboxylase)

inhibitors such ag thosedescribed in WO03/072197, alpha-lipoicacid (alpha-LA},

28 AQDS6O4, appetite suppressants such. as those.in WOO3/4G107,ATL-O62 (Alizyme

LO), benzecaine, benzphetamine hydrochloride (Didrex), bladderwrack (focus
ys

vesicalasus}, BRS3 (bombesin receptor subtype 3) agonists, bupropion, calfeiiss,
 

COKagomsta, chuiosan, chromium, conjugated hnoleic acid, corticotraphe-releasing

hormone agonists, dehydrooplandrosterane, DGATl Giacylglycerol acyltransferase
- 198 -
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}} inhibitors, DGAT2 (diaeylglyceral acyltransferase 2) inhibitors, dicarboxvlate

transporter inhibitors, ephedra, exendin-4 (an inhibitor of gip-1) FAS Cfattyacid

aynihase} indybitors {sueh as Ceruleain and C75), fat resorption inhibitors (auch as
thosein WO03/053451, andthe hike), fatty acid transporter inbibiturs, natural water

5 solublethers (such as psylliinm, plantago, guar, oat, pectin), galanin artagonists,
galega (Goat's Rue, French Lilac), garéinia cambouia, germander Gevertuma

chumacdrys), ghrelinantibodies and ghrelin antagonists (such as those diaclosedin 
WOOLS7335, and WOQ02438250), peptide hormones and variants theree? which affect

ine islet cel séeretion, such as the hormones ofthesecretin/gastric inhibitory peptide

io {GIPvasoactive intestinal peptide (VIPYpituitary adenylate oyolase actlyrating

peptide (PACAP)‘glucagon-like peptideII (GLP-EDfalicentin/giucagon sone family

and/or thoseofthe adronomedallin/amylii/caleitonin gene related peptide (CORP)

gene family includingGLP-1 (glucagon-like peptide 1) agonists (e.g. (13 exendin-4,

(2) those GLP-1 moleoules deseribed in US20050 130801 inchiding GLP-L(7-34),
pte~(7-365 or GLP-1(7-37) in ils C-terminallycarboxylated or 

amidated form or as modified GLP-1 peptides and modifications thereof tnelading

those described in paragraphs 17-44. ofUS200501 3089Land derivatives derived from

GLP ECPOOHand thecorrespondingacid amideare employed which have the

folowing general formula:
 

20. R-NH-HARCTPYSDVS YLEGQAAKEFIAWLVR-CONH,

wherein RH ar an arganie compound having from 1 to 10 carbon atoms. Preferably,

R ig the residueofa. carbeayiic- acid, Particularly prelerred are the following

carboxyhe.acid residues: formyl, acetyl, propionyl, isopropiony], methyl, ethyl,

propyl, isopropyl aebubyl, sec-butyl, tert-butyl.) and glp-I ¢ glucagon-like peptide. 1},
28  phicocorticoid abfagonists, glucose transporter Inhibitors, growth hormane

seeretagogees (such ax those disclosed.andspecifically deseribed inS5536716), 
 interloukineG (11G) apd modulators thereof(as in WO03/057237,and the hike}, L-

oumiting, Me3r (melanoeortin 3 receptor} agonists, MCH2R (melanin concentrating

horrnane 2R3 agonisV/antagonisis, melanin concentrating hormoneantagonists,

~ you.
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WO O0°74679), nomame herba, phosphate transporter inhibitors, phytophann

compound S7 CCP OkLO73), pyruvate, SCD. 1 (stearayl-CoA desaturase-1) inhibitors,

T71 CPularik, Inc., Boulder CO), Topiramate (Topimanr®, indicated gaan anti-

cenvulsant witchbas beeshown to incregse weight loss), trassoription faetor

maschilators (gueh as these disclosed in WO03/026576), B-hydroxy stercidwat

dvhydrogensse-| inhibitors (}-HSD-1), S-bydroxy-P-methylbatyrate, pS? G¥izer),
LFlaren neeventehon foes saceaeeyee bh og esatord aaa anhZonisamide (Zonegran , fadicated ay an amb-epileptic which has bean shawn to Jead

io weight loss}, and the agents disclosed. in US20030] 19428 paragraphs 20-26,

10) “The peptides and agonists deseribed herein can be used in therapeutic combination

with onc oar more anti-diabetic agents, including but not limited ta:

PPARYanonists such as gitazones (e.9., WAY-120,744, AD 5078, balaglitaxone,

ciglitazone, darelitazone (CP-86325, Pfizer), onglitazone (CP-08722, Phizen),

isaglfazone (MITH&S), MCC-S55 (Mitsibishi disclosed in USSS9401.6), pioglitazone

48 (uchas suchay Actos” pioglitazone; Takeda), rosiglitazone (Avatidia":Simith Kline

Beecher), rosigiilaxone. maleate,troglitazone ¢Rezulin®,distlosed inUS4572912),
voulilagane (03-011, Sankyo}, GL-262570(Glaxo Welcome), BREMA9653

(digclosed fy WOO8S33.15, CLX-092 1, 4-BTZD, GW-0207, LO] 00641, LPP-S0]

CSPNT/PSU), L-805645 (Merck), R-119702 (Sankeyo/Piizer), NNO344 (De.

20 Reddy}, YMeddd (Yamanouchi), LY-300812, DY-SL98TS, RASS (Roche), TLS!

‘Tularik), and ibeike andcompoundsdisclosedin US4687777,UISS002093,

USS74805, USS965984, USOL50383, US6150384, US6 160042, US61 06045,

ISG 72000, USG62 11205, US6271243, US6288095, US6303640, US6229404,

USS909SS4, WOOT/TOSTS, WOST/27857,WOOT/281 15,WOOT/28137,WO9T/2 7847,

WOOO/THASS, WOUI/OUGS8S,WOO03027112WO03/035602Ke tA

WO03/O48 13.0,WO03/055867, and pharmaceuticallyccoptable salts thoreals
biguanides such as metiormin hydrochloride (N,N-dimethylimidodicarbonimidic

dianide hydrachioride, such as Glucophage™, Bristol-Myers Squibb), metiortxin

inalteehloride with elybaride, such as Glucovange!™, Bristol-Myers Squibb)

30 bufnemin Uenidodicarbonimidic diamide, N-butyl-); etoformine (1-Butyl-2+

othyibignanide, Schering AvG.), other metformin salt forms (includingx where the salt
~ 200-
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What is claimedts:

i. A method ofpreventing ortreating:a side-effect associated withaploid

administration, the method comprising administering to a patient that is being treated

§ with an oplcid, a polypeptide comprising the amine acid sequence:
ACHR ACY wherein:

N

A&* is @n amino acid sequence comprisingapre sequences depicted in FIG, 4 or

8 ie.an amino acid sequence:coniprising.2 pro'sequence depicted in FIG. 4 or

WD  jSaminsing:

Cis att amine acid sequence comprising a GO-Creceptor agonist polypeptide

amins acid soguenee

wherein ane or. more Asn having the stracture:

G
|

| {

Hy
tt ‘

: Gan
NSE Pn, oy

arae ‘ Qi
i

45

oy y
anog r \ ¢ i HOW 2D

we i yee HO” "} rada et, cos ‘ . x : weNS £ ‘ Q Oat MELA, eS

NO hyNe yevo pos oo5 | Q
£3) ib} {3

provided ihal.an Asnat thecarhoxyterminus is not replacedbystrneture(a) or
2) structure{c).

.

2. The method ofclan1 wherein the patient is beingtreated with an

2 opioid selectedfromthe group consisting ofalfentanil, buprenorphine, butorphancl,

vodeine dezocine, dibydrocedeine, fenlanyl, hydrocodone, hydromorphone,
~ 229 -
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levorshano!, meperidine (pethidine), methadone, morphine, nalbughine, oxyeodone,t a 2 : 3 2 :

oxymorphane, pentazocine, propiram, propoxyphene, suferitant! and tramadol.

3. ‘The methodof claim 2 wherein the patient is being treaied wath an

opiald selegted fromthegroup consisting of morphine, codeine, oxycodone,

hydrocodone,dihydrocodeine, propoxyphene, fentanyl and tramadol.

a, ‘The methad of anyof clatms [-3 wherein the sideeffeetis selected

frome thegroup consisting of constipation, nausea-and vomiting,

‘, The methodofclaim 4 wherein theside effect is constipation.

oy

& "The method ef claim4 wherein the side offect is nausea.

7. The method of claim 4 wherein the side effect is vomiting.

8, ‘The method of any ofclaims 1-7 farther comprising administering an

oyoid aitaponist.

B Themethodofclain 8 wherein the opioidantagonist is naloxone or

naltrexone.

16. Theinethod ofany ofclaims 1-0 whersin the polypeptide comprises a

sequence selected from;

POTCEICASAACTGC (SEQ ID NO: )

POTCEIRATAACTGC (SEQ ID NO: )

POEC 30 (SEQ ID NO:)

POTCEICAQAACTOC(SEQ ID NO: }

POTCHEICARAACTGC (SEQ ID NO: 5

POTCEICABAACTOC (SEQ ID NO: }

 

 

2H.
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POTCEICAGAACTGC(SEQID NO: )

POTCEIIAGAACTGC (SEQID NO: }

POTCRICAAAACTGC(SEGID NO: )

POYCRICAMAACTOC{SEO ID NO; )

POTCRICALIAACTGC(SEQ 1D NO: }

POTCRICALAACTOC(SEQ ID NO: )

POTOBRICAVAACTOC (SEQ ID NO: }

POTCRICANAACTGOC (SEQ ID NO: }

POPREGICAYAACTGC(SEO ID NO: 9

POPCBIQCAVAACTGC(SEQ 1D NO:

POTCEICGAVYAACTGC(SEO ID NO: jy

PUTCRICAGYAACTGC(SEQ ID NO: )

POTCHICAYGAACTGC(SEQ ID NQ: )

POTCRICAYAGACTGS(SEQ ID NO: 9

POTCEICAYAAUCTGC(SEQ ID NO: j

WPORICAYAACOTGC(SEQ ID NO:

POTCEICAYAACTGOC(SEQID NO: |

BOTCAEICAYAACTOC (SEQ_ID NO:

ROTCEAICAYAACTOC(SEQID NO:

POTCEIACAVAACTGC(SEQ IDNO:

POTCEICAAVAACTGC(SEQ ID.NO:

POTCEINAYAAACTGC(SEQ ID NO; |

POTCEICAYAACATGC(SEQ ID NOs
POUTORICAVAACTAGC(SEG ID NO: 4

POTCEICAVAACTGAC(SEQID NC: )

POTCABICAAYAACTGC(SEOID NO: )

POTCEAICAAYAACTGC(SEQ ID NO: )

POTCELIACAAYAACTGC (SEQ ID NO: }

RDDCELCVNVACTOCL

KDECELOVNVACTOCL

RODCRELCVNVACTGC

 

meet

 

ner
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KDECELCVNVACTOC

RORECINVACTGC

RCRLCVNVACTOCL

ECELCVNVACTOC

FETURTIANBDCELCVNVACTGC

FICELRTIANDDCELOCYRVACTGOCL

PECELRTIANDECELCVNVACTOCL

KTLRTIANDECELCVNVACTGS

NDSCELOVINNYACTOC

7 NDECELOVNVACTOCL

NOECRLOVNIACTOC

NDECELOVNVACTGCL

NDECELCVRNVACTGOC.

PNPCHICANAACTOC

18 PNTOSUCAYAACTOC

TDECELOINVACTGC

PANDDEELCVNVACTOCL

TANDDCELOVNVACTOC

TIANDECELCVNVACTOCL

sy TIANDECELCOVNYACTOC

TIATOBCRLCINVACTCC

TIATDECELCINVACTGO,

 

MNAWLLSVLOLLOALAVELVEGVTVODGDLSFPLESVROLRRULREVORPTIM

SHERPALRLPRPVAPELCSOSAFPEALRPLCERPNARRILORLEATAQDPNTOH

DAVAACTOR:

he on

EDPGTCERAYAACTGC,

ao. PSTCTICAYAACAGC,

ba boho
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PNITCRICAYAACTOC,

NDOCELCVNBACTGCL:

PRTLIRUPIANDDCELEVNVACTOCL:

PRTLRTIANDDCLOVNVACTOCL:

LOALRTMDNDECELCYNIACTGC,

PKTURTIANDDCELCVNVACTOCL:

NDDCELEVNVACTOCL

NDDCELCYNVACTACL

NDDCELCVYNVACAGCL

RDDCELCVNAACTOCL

NDDCRLOVAVACTGCL

NDDCELCANVACTOCL

NODCEACVNVACTGOCL

NDDCALCVNVACTOCL

NDACELCVNVACTGCL

NADCELEVNVACTCCL

ADDCELCVNVACTGOCL

NDDCELCAYAACTOCL

NDDCELOVNPACTGCL

NDDCELCYNVACTGOLER

NDDCELOVNVACTACERK

NDDCELCVNVACTOCL

NDECELCVNVACTGCL

NDECELCYRVACTACL

NBECELCVNVACAGCL

RDECELCVYNAACTGCL

 

he Sap
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NDECELCVAVACTGCL

NEECELCANVACTOCL

NDECEACVAVACTOCL

NDECALCVNVACTOCL

NDACELOVNVACTOCL

RARCELCYNVACTOCL

ADECELOCVNVACTGCL

NDECELCAYAACTGCL

NDECELCVNPACTGCL 

NEECEOCVYNVACTGCLER

NDECELOVNVACTACLER

NDSCELOVNVACTOC

NDDCELCVNVACTGC

NDDCELOVNVACTAC

NODCELCVNVACAQC

NODCELCYNAACTOC

NDDCELOCVAVACTOC

NDDCELCANVACTPOC

NBODCEACVNVACTGC

NDDOALCYNVACTGC

NDACELCYNVACTOC

NADCELCYNVACTOC

ADDCELCVYNYACPTOC

NDDCELOAYAACTOC

NDRCELCVNPACTGC

NBDECELCVNYVACTOC

RDECELOVNVACTAC

MDECELOEVNVACAGC

NDECELOCYNAACTOO

NDECELOVAYVACTEGC

NDECELCANVACTSOC

PCT/US2007/062815
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NDECEACVNVACTOC

NOECALOVNVACTOC

NDACELCOVNVACTGC

NADCELCVRVACTGC

ADECELCVNVACTGC

NDECELCAYAACTOC.

NOECELCVNPACTOC

NODCELCVNVACTOCA

NDECELCVNYACTOCA

‘CRICAYAACTACG

POTCHICAYAACTGCL

POTCEICAYAACTGCLER

POTCEICAYAACTGCI

ays

 

 

 
 

18 di. A polypeptide cuuprising tie amine acid sequence:

AL-BMALY wherein:

At is ahamino.acid sequence comprising a pre sequence depicted in PIG. 4 or

is MHSBRgs

8 ly anv amino acid sequence comprising a pro sequence depicted is PRG.4 ar

20 TTASSINE:

Co isan amino acidsequence comprisinga GCCreceptor agoniat polypeptide

amine ack sequence,

wherein ome of more Asn baving the stricture:

 

ty

is optionally replaced by a group having a structure selected from(a).4b} and fe}:
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>

a IrN . i HO. 8Uk, oot

Peg. HOS ~
Ng oo, co 5 5, ‘ : ‘

‘s . ay 8 ak ye7
Li K oy ™ oe

o “OH |
“ G

iy ib) a}

“Prey.ile’ that an Asn af the carboxy terminus is not replaced by structare (a) orsitneture {:"}

poea, pat The polypeptide of claim 1] wherein Co comprises the aniino acid

SHqueCP?

Nua; Naas Naas Cys; Naas Nang Nagy Kaag Nady Koay Nagy, CysNaas Kaas Naaqs

1900 Naas (SEQUD NODwherein:

Saaz is Ser, Asn, Tyr, Ala, Gln, Pro, Les, Ghy or Thir, ors missing:

va

Naas is Ais, Asp, Glu, Ala, Ser, Asn, Oly or ig missing:

aay isThAsp, Ser, Gla, Pro, Val or Lea,
fa

Xaas is Aspe Hea Oh

ale es) Nass ig Des Trp or Lev

Saaz ta Cys, Ser, or Tyr

Xaagiy Ala, Val, ‘Thr, He, Metor is missing:

x
‘

ag is a) any amind acid, b) Phe, Tyr, Asn, Trp. ce} an amine acid other then. 

Phe, Typ. or Tye, dj non-aromiatic amino acid are) da missing:

20. Xaayy is Ala, Val, Met, Pir or Ie:

aay is Ala or Val;

magia is Ala or Thr:

Nadia is Gly, Ala or Ser;

Maas 19 Cys, Tyron is missing:and.

pated on Magis i8c.a) Trp, Tyr or Phe: b) bys ar Arg: o) fs missing or d) His or Lien oF
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fa) a polypeptide comprising A’, B’ and Cowherein one or more Asnis

optionally replaced by a group having a structure seleoted from(9), {iand {co}:

(>) a polypeptide comprising B’ and C’, wherein one or more Asrris

optionally replaced by a group having a structure selected from (a), (b) and (ok:

5 fo} a polypeptide comprising A’ and C* wherein ane or more Asnia

ationally replaced bya group having.a structure selected fron(a), (6) and {co}, and

fd) a polypeptide comprising C* whereliy one or more Asn is optionally

seplaced by a group havinga structure selected from (a), (b) and (0}.

10 i4. The polypeptide of any of claims. 11-13 selected from:

{a} a polypeptide consisting essentially of A’, B’ and C' wherein one ar

more Ago is optionally replaced bya group having astracture selected from {a}, (6)

ih} a polypeptide consisting essentially of B’ and C’, wherean one ormore

78 Asa is optionally replaced by a group having a structure-selected from{a}, (b) and (ce):

fc} a polypeptide consisting essentially of A’ and C’ wherein one or more.

Asn is optionally veplaced by a grouphaving a structure selected fram(a), (b} and (o}y

and

{a} a polypeptide consistingessentially of C’ wherein one armore Asn is

20 optionally repvlaced bya group havingastructure selected frorn(a), {h) and. {e).

iS. Thepoleeafany ofclaims 11-14 selected from,{a} a polypeptideconsisting.of A’, B’ and C’ wherein one ar more.Asnis

optionally replaced by a group having 4 siructure selectedfram(a), (6) and (2);

as fb} a polypeptide consisting of B’ and C’, wherein one or more Asnis

optionally replaced by 8 group having a structure selected from{a}, (bh) and fe);

(co) a pobypeptide consisting of A’ and C’ wherein one or more-Asn is

optionally roplaced bya groupyhavinga structure selected from {a}, (b) ans! (ce); and 
4 fd) a polypeptide consistingofC’ wherein one or more Asn is optionallyMy : wi z g .

30. replaced by 4 group having astructureselected from(a), (b).and (¢).
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{6. ‘The palypeptide of any of claims £1-15selected from:
our,(3) a polypeptide comprising A’, B’ and C’ wherein one ar more Asn is

replaced by a group having a structure selected from(a), (b) and {c);

(b} a polypepiidé comprising B’ and C’, wherein one of more Asnis

replaced by a group havinga structure selected fram (a), (b} and (ck

{c} a polypeptide comprising A’ and C? wherein one or.more Asn ts
replaced by a group having @ structare selected from{a}, (b} and(ce); and

id} a polypeptide comprising (° wherein one or moreAsnis replacedbya

group having a structure selected fron (a), (b) and(0).

Fh. The polypeptide of any of claims [1-16 selected from:

as a polypeptide consisting essentially of A’, B* and C’wherein ane or

mare.Aart is replaced by 4 group having.a structure selected from(a), (b) and [e};

&) a polypeptide consisting easentially of B’ and C", wherein oneor more,

Asnis replaced by a group baving.a siracture selected from(a), (b} and (c):

is}

Agr is replaced by 4 group having astructaresclecte 4 from(a), tb) and {ce}; ard

omen a polypeptide consisting essentially of A® anid C° wherein one of more

(d}. a polypeptide consisting easentiallyof CY whereih onte-or more Asnis

replaced by 4 group having a structure selected [rom{a}, (b} and {c).

[8. The polypeptideof anyof claims (1-17 seelectedfrom

{a} a polypeptide consisting of A‘, B’ and C’, wherein one ar more Asn is

replaced by a group having 4 stractareselected from 0,(h) and {fo}
(} apolypeptideconsisting of B’ and ©, wherein one ar more Asn is

replaced by a sroup having a siracture selectedfrom (a), (b) and (c);

ig}-a polypeptide cousisting of A’ and C’, wherein one or more Aanis

replaced by 2 group having 4 structureselected from (a), (h) and (ey and

(@) apolypeptide consisting of C’ wherein one. or more Asn is replaced by:

A group having 8 structure selected from(a), (b) and (e),

9. Thepolypeptide of anyof claims 11-18 wherein
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CY comprises an aming acid sequence depicted in Pigare 1, wherein one or more Asn

is replaced by a group having a structure selected from{a}, (b) and(eo).

20, "The polypeptide of any of claims 11-19 wherein

CY gonsists essentially of anamino acid sequence depicted in Figure 1, wherein one or

more Assis replaced by a group.havinga structure selected from(a), (b} and (c),

2t, The polypeptide ofany of claims 11-20 wherein

& vongists of an amino acid sequence depicted in Figure 1, wherein one or more Asn
’

is replaced bya group havinga stracture. selected. fram(a), (6) and (¢).

ae. ve polypeptideof anyofclaims 11-21 wherein

> COMPELS SHs amino acid sequence depicted in Figure 2, wherein one or more Asn
isstoped bya group having astracture selected from (a),.(b) and (©),

23, The polypeptide of anyof claims 11-22 wherein

C* consists essontially ofan antino acid sequencedepicted in Figure 2, wherein one ar

more Ash is replaced by a group having a structure selected from(a), (>) and (6).

24. "Phe polypeptide of any of claims 11-23 wherein

C* consists ofan ‘amino acid sequence depicted in Figure 2, wherein one or more Asn

is roplacedl by group having a structure selected from(a}, £b) and (c}

25. ‘The polypeptide of'any of claims | 1-24wherein

‘C° comprises an aniinoacid sequencedepicted in Figure 3, wherein ane or more Asn

is replaced bya group havinga structure selected from {a}, (b} and (e}.

26, The polypeptide of any of claims 1 1-25 wherein

consistsessentiallyofan amindseidsequence depieted in Figure 3, wherein oneor

sidre Asnig réplaced by a grouphavinga structure selected from(a), (b} and(&),

-239-
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27, The polypeptide of any of claims 11-26 wherein
gex conaiats of afi amine acid sequence depicted inFigure 3, wheremone of more Asn.

isreplacedby a.group having astructure selected trom(a), (b) and (&).

28. _ The polypeptide of any of claims L1-27 comprising an amino acid

sequence depicted in FIC. 4, wherein one or more Asn is replaved bya group having a

structure selectedfram (a), (b) and (¢).

29. The polypeptide of any of claims 11-28consisting essentiallyof an

aynino acid segeenee depicted in FIG. 4, wherein one or more. Agris replaced by a

ywoup havinga structure selected from(a), (b) and {c).

30, The polypeptide of any of clatins 11-29 consisting of an arming acid

sequencedepicted in FIG. 4, whereinoneor mare Asnis replaced by a group having a

structure selected from(a), (b) and (c),

31, ‘The polypeptide of any of claims 11-30 comprising anamineacid

sequence depicted is PIG. 4, wherein one ar more Asnis replaced by a group having a

“structure selected from ¢a), (b) and (6).

32. The polypeptide ofany of claims 11-31 consisting ¢ seriallyrol anws a ¥ wet

amine acidsegeence depicted In FIC. 4, wherein one or more Asn is replaced bya

group haying &stracturé selected from(a), (b) and(¢).

33. ‘The palypeptite of any of claims 11-32 consisting ofan smino acid

sequence depiciad in. PIG. 4, wherein ane or more Asn is replaced by a grouphaving a

structare selected from{a},(b) and (c}.

34, Thepolypeptide of anyofclaims 11-39 wherein ane or more Asnis
ss

replaced byagroup having a structure selected from(a) and Co},

~ 24-
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34, ‘The pobypeptide af anyofclaims 11-34 wherein one ar more Asnis

replaced by a group having stracture (a).

30.0 Theeesof anyofclaims 11-35 wherein one or more Asnis
replaced by a group hayingstr re ().

39. The polypeptide of any ofclaims 11-36 wherein one or more Asn 18

replaced by 4 group havingstructure (b).

38. ‘The polypeptide of any of claims 11-37 whercin an Asn af tho.amine

terminus of the polypeptideis replaced bya structureselected from. (a), (b) and (c).3 fe ¥. yess ; ?

a9, The polypeptide of any of claims 11-38 wherein an Asn at the carboxy

tosmimus af the polypeptide is replaced by a stracture (b).

49. Thepolypeptide of any of claims 11-39 claims wherein an Ass thatis

neither at fhe carboxyterminus ofthe polypeptide nor al the amino termanus ofthe

polypeptideis replaced by a structure selected from(4), (b) and{c).

41. The polypeptide of anyofclaims 11-40 whersin all Asn are replaced

by 4 Structureselected from(a), (h)and(c).

42. The polypeptide of any of claims [1-41 wherein atleast two, Asn are

replaced by @ structure selected frorn (a), (b) and (¢).

43. Thepolypeptideof any ofclaims 11-42 whereinatleast flees Asn are

replaced by a structure selected from(a), (b) and{e).

44. The polypeptide of any of claims 11-43 wherein at least Tour Asnare

replacedby a structuréselected from (a), (b) and (ce).
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48. "fhe polypeptide of uny of claims 11-44 wherein atleast five Asn sre

replaced by a structure selected from (a), (b) and (¢).

46, The palypeptide of anyof claims 11-45 wherein at least six Asn are:

3 replaced by w structure seleeted from (4), (b) and (¢).

“

4? ‘The polypeptide of anyof claims 11-46 wherein afl Asn replaced by a

structure selected from (4), (b) and (c} are replaced bystructure (a).

1a 48. The polypeptide of any of claims 11-47 wherein all Asn replacadl by a

situcture selected from(a), (b} and(c) arereplaced bystructure (b).

43, The polypeptide of anyof claims. 11-48 wherein all Asnreplaced bya

structure selected from{a}, (b} and (©) arereplaced. by structure (c),

i

80. The polypeptide of anyofclaims 11-49 wherein at least one Ast

within A’ when A’ is present, is replaced bya:strneture selected from(a), (6) and (e).

8}. ‘Phe pelypeptide ofanyof claims {1-50 wherein at least one Asn

ag within 8" when 8? is present, is coplaced by astructure selecied fom {a}, 1b) and (¢}.

82. The polypeptide of any of claims 11-31 wherein at least one Asn

within C’ is replaced byastructure selected from(a), (b)and {c)

28 83. The polypeptide ofany ofclaims 11-52 wherein all Asnwithin C’ are.

replaced byastructure selected from(a), (b) and(c).

44. The polypeptide ef'any of clainis 11-33 wherein st least one Asn

within A’, when A* is-present, is replaced by structure (a).

30
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45%is The polypeptide of any of claims 11-54 wherein at least one Asn

withid B" whes B* is present, is replaced bystructure (4).

aA<6. Theaeofanyofclaims. 14-35 wherein at least one Asn
within O°, when C° is present, is replaced bysteuctoere (a),

‘The polypeptide of any of claims 11-56 whereinat least one Asnte
my;é

within A’, whenA* is present, is replaced by structure (5).

Ly 8. The polypeptideof any of claims 11-37 wherein at Inast aneAsn

within BR’ when B? is present, is replaced bystructure (b).

ty het ‘the polypeptide of anyof claims 11-58 wherein at least one Asn

within C*, when C’ is present, is replaced bystructure (b).

SO, ‘Thepolypeptide of any ofclaims 11-39 wherein at feast one. Asn

within A‘, when A’ is present, is replaced bystructure (5),

pesé The polypeptide of any offclaims 11-60 wherein at least one Asn

within 6’, when & ispresent, in replaced bystructure(ce).g

83. “The palypeptide of any ofclaims 11-61 wherem_ al least one Ash
gtwithin C°, when Cis present, is replaced bystracture (c}.

&3, The polypeptideofof any of claims 11-62 wherein © comprises-an

amine acid sequence selected from:

ASAACTGC (SEQID NO: )
POTCRICATAACTOCSEQ ID NO: )

POTCRICAMAACTGC(SEO ID.NO: }

POTCRICAQAACTOC(SBO ID NOs }

PUTCEHICARAACTGC (SRQ ED NO: )

 

1
Lea hat

+
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POTCHICAVYAAACTGC(SEQID NO:

POTCRICAVYAACATCS(SEQTD NO:

WO 2007/101158

POTCEICAEAACTOC(SEQ ID NO: }

POTCEICADAACTGC(SEQ ID NO: 5

POTCEICAGAACTOCISEG ID NO: }

POTCRICAAAACTOC(SEQTONO:)

POTCRICAMAACTGC(SRO ID NO: )

POTCHICAIAACTGC (SEQ I NO:)

POTCEICALAACTGC (SBQID NO: }

POTCEICAVAACTGC (SEO TD NO: )

POTCEICAHSACTGOC(SEQ ID NCh }

POTCEGICAYAACTOC (SEQ ID NO:

POTCRIGCAYAACTOC(SEQID NO:

POTCRICGAYAACTGC(SEQID NO:

POTCEICAGYAACTGC(SEQ ID NO:

OTCEICAYGAACTOC(SBO ID NO:

CEICAYAGACTGC(SEQID NO:

POTCEIDAVAAGETOC(SEQID NO:

BOTCRICAVYAACGTOC(SEQID NO:

ROTCRICAYAACTGGC(SEQID NO:

POTCAEMAVAACTGC(SEO ID NO:

CTCEAICAYAACTGC (SEQ ID NO:

POTORTACAYAACTGC(SEQ ID NO:

POTCRICAAVAACTGC(SEQID NC

 

POTCEICAYAACTACC (SEQID NC: 

POTORICAYAACTGAC(SEQ[D NO: 3

ellNae
Ser
agp!

PCT/US2007/062815

POTCAMICAAYAACTGC (SEQID NO: }

POTCEAICAAVAACTGC(SEO ID NO: 3

POTCRIACAAYAACTOC(SROID NO: )

KADCELSVNVACTOCL

RDOEOELCVRVACTOCL

244
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KDDCELCVRVACTGC

RDECELEVNVACTOC

SMELCINVACTGC

PCELCVNVACTOCL

BCRLCVNVACTOC

PETLRTIANDOCELCVNVACTGC

FETLRANDDCELCYNVACTOCL

PRTLRTIANDECELCVNVACTGCL

PRTLRTIANDECELCVNVACTOC

MDOCELOVNVACTOC:

NDDCELCVNVACTGCL

NDRECELOVNIACTGC

NORCELOVNVACTOCL

NDECELOWNVACTOC

PNTCHICANAACTOC

PNTCEICAYAACTOC

TDORCELCINVACTOC:

TIANDDICELCVNVACTGOCL

TIANDDCELCVNVACTGC

TANDECELOVNVACTGCL

TANDECELCYNY ACTCC

TATDECELCINVACTGC

TIATDECELOINVACTGC,

MNAWLLSVLELLGALAVLVEGVTVOQDGDLSEPLESVKQLKHLREVQEPTLM

SHKEFALRLPRPVAPELCSOSAPPEALRPLCEEPNARBILORLEAIAQDPNICE!

CAYAACTSC:

EDPGTCRICAYAACTOCS

PSTCRICAYAACAGC,

PNTCHICAYAACTOC:

NDDCELCVNBACTOCL:

FRTLRTIANDDCELCVYNVACTGOCL

 

 

 

 

+ 245 «
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PETLRTIANDDCLOYNVACTOCL:

LOALRTMDNDECELCVNIACTCC;

EXTLRTIANDDCELCVNVACTGCL

NODCELCVNVACTGCL

5 NDDCELOVNVACTACL

NODCELCVNYACAGCL

NDDCELCVRAACTOCL

NDDCELCVAVACTOCL

NDDCELCANVACTOCL

10 NDDCEACVNVACTGCL

NODCALCVNVACTGEL

NDACELOVNVACTGOCL

NADCELCVNVACTGCL

ADDCELCVNVACTGCL

18 NDDCELCAYAACTOCL

RDODCELCVNEACTGCL

NDDCELCVYNVACTOCLER.

NDODCELCYNVACTACLER

NDDCELOVNVACTOCI

2g NDECELOVNVACTGCL

NDECELCVNVACTACL

NDECELCVNVACAGCL

NDECELCVNAACTOCL

NDRCELCVAVACTOCL

25 NDECRELCANVACTOCL

NDECBACVNVACTGOCL

MDECALCYNVACTGCL

NDACELCVNVACTGCL

NADCELCYNVACTOCL

3g ADECELOVNVACTOCL

NDECELCAYAACTOCL

» 246 ~
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NDECELCVNPACTOCL

NDECELCVNVACTOCLREK,

NDECELCVNVACTACLKR
NDECELCVNVACTOCI

NDDCELOVNVACTGC

NDDCELCVNVACTAC

NDDCELCVNVACAGO

NODCELCVNAACTGC

NDDCELOV AVACTGC

NDRCELCANVACTGOCG

NDECEACVNVACTOC

NDDCALCVNVACTGC

NDACELOVNVACTGG

NADCELCVNVACTOC

ADDCELCVNVACTOC

NDOCELCAVAACTOC

NDOCELEVNPACTOC

NDECELCVNVACTOC

NDECELCVNVACTAC

NDECELCVNVACAGE
NDECELCVNAACTOC

saectavneragBECELCANVACTOC

NvokeRAceNyactet
NDECALCYNVACTO®

RDACELOVNVACTGC

NADCELOVNVACTOCG

VOBCELCVNVACTGC

NDECRLCAY.AACTGC
ADECELCVNPACTGC

NDDCELOVNVACTGCA

PCT/US2007/062815
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NDECELOVNVACTOCA

POPORICAYAACTAC

POTCEICAYAACTGCL

POTCRICAYAACTOCLER.

POTCEICAYASCTOCH

  

 

wherein one or more Asn is replaced by a group havinga structure selected from (a),

fb} and (oh,

S4, ‘The polypeptide of of anyof claims 11-63 wherein C* comprises an

anne acid sequences selected fram:

POTCTICAYAACTGC(SEQ ID NOv } and

NDDCELCVNVACTGCL(SEQ LD NO: },

wherein ane ar more Asnis replaced by asrouphavinga stracture selected from Ga,

Cb} and (o},

68. A polypeptide produced bythe hydrolysis of structure (b) within a

pabypeptide of any of claims 11-64,

66. A polypeptide produced bythe hydrolysis of structure (a} within &

polypeptide of anyafclamms11-65,

67. A polypeptide produced bythe hydrolysis of structure (c} within a

polypeptide of anyof claime 11-54.

68 The polypeptide ofanyofclaims 11-67 wherein none oftheAsn are

replaced by-a aiructureselected from(a), (byand (2).

63. The palypeptideof anyof claims 11-68 wherein the polypeptideis

partied.

70. A pharmaceutical composition comprising a polypeptide of anyof

claims 11-89,

- 248.
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Ti. Amsethod oftreatinga gastroimsteatinal disorder comprising

adminisiering the pharmaceutical composition of claim 70.

72. The method af claim 71 wherein the gastrointestinal disarderis

selected fromm a gastrointestinal motility disorder, chronic intestinal psoudo-

obstruction, eilonie pseudo-chstraction, Crohn's disease, duadenogastric reflux,

dyspepaia, finetional dyspepsia, nonulcer dyspepsia, a functional gastrointestinal

diserder, fumetional heartbura, gastroesophageal rellus disease {GERD},

gastroparesiy,irritable bowel syndrome, post-operative fleas, inflammatory bowel

disorder, ulverative colitis, constipation, chronic constipation, chronic idiopathic

constipation.

73,  Amethod fortreating obesity.comprising administeringthe

pharmaceutical composition of claim 70.

74. A method dortreatingheart failure comprising administering the

pharmacedtical composition of claian 70.

48,  & mothad fortreating benign prostatic "pes comprising
sdministering thepharmaceuticcal conposition of claim 78.

76 A method fbr treating constipation comprising administermgthe

pharmaceatical composition of claim 70.

ont

“4?é
7, ‘The methodofclaim 76 wherein theconstipationis idiapathic

constipation.

78. The method of claim 76 wherein the constipation is chronic idiopathic

EUSPAE,

-249~
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78, The method of claim 71 wherein the gastrointestinal disorderis

irritable bawel syndrome,

8, ‘The method of claim 79 wherein the irritable bowel syndrame js

§  darrhea-predcminamt irritable bowel syndrome.

8h. The methad of claim 79 wherein the initable bowel syndrome is

oonstipation-predoninant irritable bawel syndrome,

0 82. "Phe method of claim 79 wherein theirritable bowel syndromeis

alternaling-imilable bowelsyndromes,

S83, The method of claim 71 wherein the vastroiniestinal disorderis

iflanutiatory bowel disorder,

15

84, The method ofclaim 71 wheremthegastrointestinal disarderis

Cyohn's disease

88. “The method of claim 71 wherein the gastroiniestinal disorderis
eet t eet sac tatin
260 ulebalivaceditis.

84, A moethod for increasing vastreiniostinal motdilycomprising

siministeringthe pharmaceutical composition of claim70.

28 87. A mvethod for decreasing gastrointestinal pain or visceral pain

comprising administering the pharmaceutical composition ofclaim.70.

88, A method ofpreventingortreating a side-effect associated with apicid

adininistration, the mothad comprising administering to a patient that is hemtreated

até with an opioid, a polypeptide according to any afclaims [-69.
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89, A mothod ofpreventing or treating a side-effect associated with opiaid

ackninistration, the method cammprising administeringto a patient thet is being treated

with an opioid, a polypeptide according to anyof claims 1-69 wherein none of the

Aspare replaced Dy a structure selected from (a), (b) and (c}.

80, The methodofclaim 85 ar 89 wherein the patient is being treated with

au opiold selected from. the group consisting ofalfentanil, buprenorphine,

buterphanul, codeine, dezociny, dihydrocodeing, fentarryl, lyydracodone,

byiromorphone, leveaphancl,meperidine (pethidine), methadone, morphine,

nulbuphine, oxycodone, oxymorphone, pentaxocing, propiram, propoxyphune,

sudantani and tramadol.

$i. The method of claim 90 wherein the pationtis being treated with an

opioid selected from the group consisting oft morphine, codeine, oxycodone,

hydrocodone, dihydrocadeine, propoxyphene, fentanyl and tramadol,.

32. The method of any of claims 88-91 whereinthe side effect is selected

fromthe group consisting ofconstipation, nausea and vomiting.

93, "Phe method ofclaon9? wherein the side effect is constipation.

$4. ‘Theamethed of clainy 82 wherethe side effect is nansea.

es Pt The method ofclaim 92 whereinthe side affect is vomiting.

86. ‘The method of any of claims 88-95 further comprising administering

ae opioidantagonist.

O97, "Fhe method ofclair 96 wherein the opioid antagonist fs naldxone or

ralbrenore.
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88. “Phe method ofanyof clainw 88-07 wherein the polypeptide comprises

a gequence eclected from:

POTCEICASAACTGC(SEQ ID NO: )

8  PGTCERCATAACTGC(SEQ ID NO: }

POTCRICANAACTOC (SEQ ID NO: )
FPCBICAOAACTOC(SEQ ID NO: 7

ICARAACTOC{SEBO IDNO: }

POTCRICARAACTQC(SEOID NO: )

@ POTCRICADAACTOC(SEQ IDNO: ).

POTCRICAGAACTOC (SEOID NO: )

POTCRICAASACTUC(SEQ ID NOt )

POTCRICAMAACTGC(SEQ ID NO»)

POTCRICAIAACTOC(SEQ ID NO: )

48 POTCRICALAACTGC (SEO ID NO: )

POYCRICAVAACTGC(SEQ ID NG: )

POTCHICANAACTOC (SEQ ID. NO: )

POTCEGICAYAACTGC(SEQ ID NO:

POPCRIGCAYAACTGC(SEQ ID NO:

og POTORICGAYAACTGC(SRO ID NO:

POTCRICAGYAACTGC(SEQID NO:

POTCHCAYGAACTOC (SEO ID NO:

POTCHICAYAGACTOC (SEQ ID NO:
POTCRICAYAAGCTOE(SEQ ID NO:

25 POTCRICAYAACOTOC(SEO ID NO:

POTCRICAYA ACTCGC(SEQ ID NO:

PUTCABICAYAACTOC(SEQ ID NOx

POTCBAICAVYAACTOC(SQID NO:

POTORIACAYAACTGC(SEQID NO:

39 POTCRICAAVAACTGC(SRO ID NO:

POTCEICAVAAACTOC(SRO ID NO:
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POTCHICAVAACATCC (SEOID NO: }

POTCEICAYAACTAGC(SEO ID NO: )

POTCRICAYAACTGAC (SEO [D NO: )

POTCARICAAYAACTGC(SEO ID NOs)

POTCEAICAAYAACTOS (SEO ID NO: }

POTCRIACAAYAACTGC(SEO ID NO: j

KDBCELOVNVACTGCL

SLOVNVACTGOCL

FCELOVNVACTGC 
 
EUIELCVNYVACTGOCL

ECRLOVNYACTOC

PETLRTIANDDCELOVNYVACTGS

PETLRTIANDDCELCYNVACTGCL

PETURTIANDECELCVNVACTGOCL

PETERTIANDECELOVNVACTOC

NDDCELCYNVACTGC

NDDCELCVNVACTGCL

PDECELOVNIACTGC

NDECELCVNVACTOCL

NDECELOVNVACTOC

PNTCRICANAACTOC

PNTCEICAYAACTGC

TDORCELCINVACTGC

PLIANDDCELCVNVACTCCL

TIANDDCELCVNVACTGC

TIANDECELCVNVACTGCL

 

  

 
yes
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MNAWLISVECLLGALAVLVECVTYQDGDLSFPLESVKOLEHLEBVOEPTLM

SHEKFAGRLPRPVAPELCSOSAPPRALRPLCEKPNAEBILORLBALAODPNITCEI

CAVAACTGC,

EDPOTCHICAYAACTGC,

PSTORBIA¥AACAGCS

1000 PNTCTHCAYAACTOC:

NDDCELOVNBACTOCL:

PRILRTIARDDCELOVNVACTGCL:

PRTLATIANDDCLOVNYVACTOCL:

LOALRTMBNDECELCVNIACTOC,

2 FRTURTIANDDCELOVNVACTGCL:

NDDCELCVNVACTGCL

NDDCELCVNVACTACL

NODCELCVNVACAGCL

NODCELCVNAACTOCL

28 NODCELCVAVACTGCL

NDDOCELCANVACTOCL

NDDCEACVNVACTGCL

NDDCALCYRVACTOCL.

NDACELCVNVACTOCL

300 NADCELCVNVACTGCL

ADDCELCVNVACTGCL

1303
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NDDCELCAYAACTGCI

NDDCRLOVNPACTGCL

NEDCELCVNVACTOCLER.

NDDCELCVNVACTACLEE.

NDDCELCVNVACTOCI

NDECELOCVNVACTGCL

NDECELOVNVACTACL

NDECELOVNVACAGCL

NOECBRLOVNAACTOCL

NOBCELOVAVACTGCL

NDECELCARVACTOCL

NDECEACYNVACTGCL

NOECALCYNVACTOCL

NDACELCVNVACTOCL

NADCELCYNVACTOCL

ADECELCOVRVACTOCL

NDECELCAYAACTGOCL

NDECELCVNPACTGEL

NDECELOVNVACTGCERR

NDECELOVNVACTACLEK.

NDECELOVNVACTOCY

NDDCELOVNVACTGC

NODCELCVNVACTAC

NDDCELCYNVACAGC.

NDDCELOVNAACTOC

NDDCELEVAVACTOC

NDDCELCANVACTOC

NDDCEACVNVACTGOC

NDDCALCVNVACTGC

NDACELCVNVACTOC

ADCELOVNVACTGS

PCT/US2007/062815
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ADDCELOYNVACTOO

MDECHESAYAACTOC

NDDCELCVNEBACTGC

NDECELCYNVACTOC

& NDECELCVNVACTAC

NDECELCVNVACAGC

NOSCELCYNAACTGC

NDOECELOY AVACTH

NDECELCANYVACTOC

1  NDECEACYNVACTOC

NDOECALCYNVACTOC

NDACELCVNYACTOC

MELOVNVACTEOC

CBLOVNY ACTGC

1@ NDECELCAYAACTOC

CVNPACTGC

NDDCELOVNVACTOCA

NDECELCVNVACTGCA

POTCEICAYAACTAC

2 POTCRICAYAACTOCL

POTCHICAYAACTOCLEK

POTCRICAYAACTOCE

  

 

 

99, A method oftreatingpain or preventing pain comprising administering

MP a an opioid and a GCC receptoragonist,

100, The methodof claim 99 wherein the GCCreeeplor agonist isa

galypeptide aecording to anyafelaimsy 1-69,
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{Of The methodof claim 99 wherein the GCC receptor agonistis a

polypeptide according to any of claims 1-69 whereinnone of the Asp are replaced by

a strueiareselected from(a), (b) and (¢).

102. The method. efanyof claims 09-101 wherein the opioidis selected

from the group consisting of allentanil, buprenorphine, butorphanol, codeine,

dexocine, dihydrocodeing,faatanyl, hydrocodone, hydromorphone, fevorphanol,

meperidine(pethidine), methadone,morphine, nalhuphine, oxyeadons, oxymorphone,

pentagacing, propiram, propoxyphene, safentani] and tramadat.

103. ‘The method of anyof claims 99-102.wherein the opioid is selected

fromthe group consisting of morphine, codeine, axveodane, bydrocadone,

dihydrocadeine, propoxsyphene, fentanyl and tramadol.

104, The methed of any of claims 00-103 wherein the GCCreeepior agonist

igapolypeptidecomprising a sequence selected, from:

POTREWASAACTGC (SEQ ID NO: 3

POTONICATAACTGC(SEQ ID NOy 3

POTCHICANAACTSC(SEQID NOL )

POTCEICAQAACTGC (SEQ ID NO: }

POTCRICARAACTGC (SEQ TID NO: )

RTCERCABAACTOC (SEQ ID NO: }

POTCRICADAACTGE(SEQIDNO:

POTCRICAGAACTGC(SEQ ID NO: )

PCTCRICAAAACTOC (SEQ IB NO: }
POTCRICAMAACTGC(SEQIDNOx )

POTCERIATAACTGC(SEOID NO:

BOTCRICALAACTGC (SEQ ID NO: )

POTCRICAVAACTGC(SEQ ID NO: 5

POTCRICAHASCTOC (SEQID NOv )

POTCEGICAYAACTOC (SEQ TYNO: 3
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POTCHICCIAYAACTC (SEQID NO: 4

POTCRICGAVAACTOC(SEQID NO: )

POTCEICAGYAACTGC(SEO ID NO:

POTCEICAYGAACTC(SEO ID NO: }

PUTCIICAVAGACTOC(SEQ ID NO:

POTCHICAVYAAGCTGC(SEQ IDNO:|

POPCEICAYAACUTGC(SEQ ID NO:

POTCEICAYAACTGGC(SEQ ID NO:

POTCALICAYAACTGOC(S8Q ID NOL

POTCEAICAYAACTGC(SEQ 1D NO!

POTCEIACAYAACTGC(SEQ ID NO:

POTCHICAAYAACTGC(SEQ ID NO: |

POTCEICAYAAACTGC(SEQ ID NO; 3

POTCEICAYAACATGC(SEQ ID NO:

POTCEICAYAACTAGC (SEQ ID NO:|

POTCEICAYAACTGAC(SEQ HY NG: )

PUTCABICAAYAACTOC(SEQ ID NO: )

PUTCEAICAAYAACTGC(SEQ [D NO: }

POTCEIACAAYAACTUC(SEO ID NO: )

LOVNVACTGCL

VACTOCL

‘ate

Smee”eager
‘nate

tneNaette
netwe“nna

 KDDCE

 sFeNM.RTTANDDCEL,CVNVACTOCANDDCELCVNVACTGCL
SCELCVNVACTGCL

VECELCVNVACTGC
IVACTEC

NDDCEEC ACTOCL

 
NDECELC 
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HOREVORPTEM.SHRKEALRLEKPVAPELCSQSAPPBALRPLORKPNAEEORLBAIAODPENTCEI
CAYALAcheROC;

EDPGTCERCAYAACTGC:

ESTCRICA YAACAUC;

PNTCRICAYAACTOC

NDODCELCVNBACTGCL:

CPURTIANDDCELCVNVACTOCL:

PRTLRTIANDDCLOVNVACTGCL:

LOALRTMDNDECELCVNIACTOC:

ERTLRTANDDCELCVNVACTOCL:
NDDCELCVN,ACTOCL

. PDCELwt "ean
 

  
 
 
 

DNNDDCA Diy.NVACTOCL.
‘DACiLOVNVACTGCL

YNVACTOCL
CV NVACTGOCL

CAYAACTGCL

VNPACiSCL.

 
 ADIx

NDDCELL
3

 
 

NADDcr
NDECCETe
NDBCBLCY rac
NDECELCVNVACAGCL

~ 259 ~
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NDESCELCVBRAACTOCL

 
Af,cuNSVACTOCt

AVACTGCL

VNVACTOCL

CVNVACTOCL

ayVAC’TGCL

 
 
 
 

 
 
 

 

 
 
 

 
 

 
 
 
 

 ELCVNVACAGENDDCEL WNAACTGC
NDDCELCVAWACTOCANVACTG

nNV ACTGCCRNVACTGOC

VNAc“3acC

N NEO .
NORECELCYNAACTSOC.

NDECEaeAN.AC!Ge
;NECfs

<

 

NDECELCAYAACTGC
NDECELOVNPACTGC

“RLOVNVACTGCA,
CVNVACTOCA

YAACTAC

AACTOCL 
POTPCHICAYAAreed

~ 260 ~
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(08. Amethod oftreating or preventing pain comprising administering a

ghanuacentical composition comprising an opioid and 4 GCCreceptor agorist.

106. The method of claim 105 wherein the GCCreceptor agonistis 4

polypeptide accordingto any of claims1-39.

Oe. The method of claim10S wherein the GOCreceptor agoristds 3

polypeptide seconding to any of claims 1-G9 wherein nave of the Asp are replacedby

aatrueture acleoted from (a), (b) and (c}..

108. The method of claim anyof claims 105-107 wherein the opioid is

seleoted fromthe group consisting of alfentany), buprenorphine, bulerphanal, codeine,

dezocine, Hhydrocadeine, fentanyl, hydrocodone, hydromornpliong, feverphanal,

meperidine (pethidine), methadone, morphine, nalbuphing, oxycodone, axymorphone,

penlazocine, propiran, propesyphene, sefentanil and tramadol,

88. The methodof claim 108 wherein the apiaid is selected fromthe group

consisting Gf morphing, cddeing, oxycodone, hydrocodone, dihydrocadenits,
ss

oropoayphens, fentanyl and tramadol,

116. The methodof anyof claims 105-109 wherein the GCCreceptor

agonist ix a pelypeptide comprising asequence selectedfrom:

POTCEICASAACTOC (SEQ ID NOc }

POTCRICATAACTOC(SEQ TD NO: }

POTCEICANAACTGOC(SEO ID NO: }

POFPCEICAQAACTGR (SEO IONOrY

PUTCRICARAACTGC(SEQ ID NO: }

POTCEICARAACTGC(SEQ ID NO: }

POTCHICADAACTOC(8RQ ID NO: 9

POTCRICAGAACTOC(S8Q TD NO: }

POTCEICAAAACTOC(SEQ ID NO: )

 

 

 

 

  

PCT/US2007/062815
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POTCHICAMAACTGC(SEQID. NCr )

POTCRICATAACTOC(SEO ID NO: )

POPCRICALAACTGC (8ROID.NOQ: )

POTCBICAVAACTGC(SEQ (D NO: )

POTCRICAHAACTGC(SEQ ID NO: )

POTCRGOICAYAACTGC(SEQ ID NO:

POTCEIGCAYAACTOC(SEO ID NO:

POTCHICOAYAACTGC(SEQ 1D NO:

POTCEICAOYAACTGC(SEQ ID NO:

POTCRICAYGAACTGC(SEQ ID NO:

POTCRICAYAGACTOC(SEQ ID NO:

POTCEICAYAAGCTGC(SEQ [D NO:

POTCEICAVAACOTOC(SEQ [ID NO:

CAYAACTOOC (SRO ID NO:

POTCARICAYAACTOC (SEQ ID NO:

POTCEAICAYAACTGC(SEQ ID NO:

POTCRIACAYAACTOC(SEQ ID NO:

POTCRICAAYAACTGC(SEG ID NO:

POTCRICAYAAACTOC {SEQID NO:

POTCEICAYAACATGC(SEQID NO:

POTCERICAYAACTAGC(SEQ ID NO:

POTCEICAYAACTGAC(SEQID. NO:

 

 

POYPOE

SeeNeeet
ae

POTCABICAAYAACTGC(SEQ ID NCh j

POPCEAICSSYAACTGOC(SEQ TID NO: }

POTCEIACAAYAACTOC (SEQ ID NO: )

KDDCELCVNVACTOCL

KDECELCVNVACTOCL

RDDCELEVNYVACTOC

KBECELCVNVACTGC

ECELCINVACTOC

ECELOVNVACTOCL

PCT/US2007/062815
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ECELOVNVACTGC

ERTLRTIANDDCELCVNVACTGC

SETLRTIANDDCELCVNVACTGCL

PEPLRTLANDECELCVNVACTGCL

@  PRTLRTIANDECELCVRVACTGC

NDDCELCYNVACTOC

NDDCELCVNVACTOCL

NDECELCVNIACTOC

NDBCELCYSVACTGOCL

1 NDECELCVAVACTOC

PNTCRICANAACTOC

PNTCHICAYAALTGG

PDECELCINVACTGC

T{ANDDCELCVNVACTGCL

18 PIANDDCELCVNVACTGC.

THANDECELCYNVACTOCL

TIANDECELCVNVACTOC

TIATDECELCIN VACTOC

TATDRCELCINVACTOC:

MNAWLLSVLOLLGALAVLeeeeeeeeeeeee
SHEKFALRLPRPVAPELCSQSAPPEALRPLCEKPNAREILQRLEAIAQDPNTCE

CAYAACTOC,

POROTCERCAYAACTOC,

PTCHICAYAACAGC,

28 PNTCEICAYAACTGC:

NDDCELCVNBACTGCL;

FETLETIANDDCELCVNVACTOCL;,

PRTLRETANDDCLOVNVACTOCL:

LOALRTMONDECELCVNIACTGC;

a0. NDDCELOVNVACTOCL

NDDCELCYNVACTACL

 

 

 

BA aD

 

~ 263 ~
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NDDCELCVNVACAGCL

NDDCELOVNAACTGCL

NDEDCELOVAVACTOCL

NEDCELCANVACTOCL

NODCEACVYNVACTOCL

NODCALCVNVAOTOCL

NDACELAOVPAVACTOCL

 
 

NADCELOVNVACTOCL,

ADDCELOVNVACTOCL

NODCELCAYAACTGCL

NDDCELCVNPACTOCL

NDDCELCVNVACTGCLURE,

NDODCELOYNVACTACLRR
 

NDOCELOVNVACTGCT

NDECELOVNVACTGCL

NOECELOVNVACTACL

NDECELCYNVACASCL

NDECELCVNAACTOCL

NDECHLOVAVACPOCE

NDECELCANVACTGCL

NUECEACVNVACTGCL

NOECALCVSVACTGOCL

NRACELOVNVACTOCL

NADCELOVYNYACTOCL

ADECELOVNVACTGOCL

NDECELCAYAACTOCL

NDBECELOVNPACTOCL

 

NDECELOVNVACTOCLER

NDOSCELOVNVACTACLER

NDECHLOVNVACTOC

ICELOVNVACTOC
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NODCELCVNVACTAC

NDDCELCVNVACAGC

NDDCELCVNAACTGC

NDDCELOVAVACTGC

NDDCELCANVACTOC

NDDCEACYNVACTOC

NDODCALCVNVACTGC

NDACELCVNVACTOC

NADCELOVNVACTGC

ADDCELCVNVACTOC

NBDCELCAYAACTSC

NDDCELCVRPACTGC

NDECELOVNYACTSOC

NDECELCVNVACTAC

NDECELCVNVACAGC

NDECELCVNAACTGC

NEMCELCVAVACTGC

NDECELYANYACTGC

NDECBACVNVACTOC

NDECALOVNVACTGOC

NDACELCVNVACTGC

NADCELCVYNVACTGC

ADECELCVNVACTAC

JECELOAYAACTGC-

NDECELOVNPACTOC

NODCELCVNVACTGCA

NDECELCVNVACTOCA

POTCRICAYAACTAC

POTCEICAYAACTOC!

POTCEICAYAACTGCLER,

POTCRICAYAACTGCI
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ERTURTIANDDCELCVNVACTGCL,

The method of any of claims 105-110 wherein the pain is visceral pain.

& 112. The methodoffanyofclaims [05-110 wherein the pain is

gastromiestinal pain,

113. The method of any of claims 108-110 wherein the pain is

gustroiniostinal pam,

40

LETTE The method of any of claims 105-110 wherein the pain is acute pain,

135. The method of ary ofclaims {05-170 wherein the pain is

infiammatory pain.

116. ‘The method of anyof claims 105-110 wherein the pain is neuropathic

naan.

Viv, Themethod of any of claims 105-110 wherein the pain is postsurgical

250 pain.

118. The method of any of claims 105-110 wherein the paiis bonepai.

118. The method of anyof claims 105.110 wherein the pain is chronic pain.
28

124. A phannaceutical composition comprising an opiaid and a GCC

receptor agonist.

(21. The pharmaceutical composition of claim 120 whereinthe GCC

30 receptor agQnist jaa polypeptide according to any of claims1-69,

» 266»
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122. The pharmaceutical composition ofclaim120 wherein he GCC

reeepior agonist is a polypeptide according to any of claims 1-69, whereinnone ofthe

agp are replacedby a sinucture selectedfrom(a), (b) and (co).

123. The pharmaceutical composition of any afclaims120-322 wherein the

 ooid is aeleeted fromthe group consisting afalfentanil, buprenorphine, batorphanal,

codeine, decouine, Whydrocodeine, fentanyl, hydrocodone, hydromorphone,

Jeverphanol, meperidine (pethidine), methadone, morphine, nalbuphine, oxycodone,

axymorphons, pentazocing, propiram, propoxyphene, sufentani! and tramadol.

124, The pharmaceutical composition ofaf any ofclaims 120-125 wherein

the opioidis selevted fran: the group consisting off morphing, codeine, uxyeodoug,

bydrosadone, diyydrocodeine,propoxypbene, fentanyl andtramadal,

125. The pharmaceutical cortiposition ofany of claims 120-124 wherein the

CCCrecepioragonist is a polypoptide camprising asequenceselected frank

PICASAACTGC(SEQ ID NO: )

MATAACTGC (SEQ (DO NO:

POTCERANAACTOC EQ 1D NQ:

POTORRAOQAACTOC(SEQ ID NO: )

POUTCEICARASCTGC (SEQ 1D NO;

POTCRICABAACTOC (SEQ ID NO;

POPCHICADAACTGC (SEQ ID.NO: ;
POTCEICAGAACTGOC(SRQID NO: }

POTCERCAAAACTOC(SEQTD NO: )

POTCEICAMAACTOC (GRO ID NO: )

POTCRICATAACTOC(SEQID NO: }

POTCHICALAACTGOC (SEQID NO: )

POTCRICAVAACTGC(SEQIDNO: )

POTCEICANAACTOC(SEQID NCH |

SOTCEGICAYAACTOC(SEQ ID NO:
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POTCRIGCAYAACTGC(SEQ ID NO: )

POTCEICGAYAACTGC(SEO ID NO: )

POTCEICAGYAACTOC(SEQID NO: )

PGTCRICAYGAACTOC(SEQIDNO: j

POTCRICAYAGACTGC(SEG ID NO: )

POTCHICAYAACCTGOC(SEQID NO: )

POTCEICAYAACGTGC(SEQ[D NO: )

FOTCEICAY AACTOGC(SEQID NO: )

POPCARICA YAACTGC(SEQID NCr Y

POTCEAICAYAACTGC(SEO ID NO: )

POTCRIACAYAACTOC(SED ID.NO: )

POTCHICAAYAACTGC(SEQID NOx )

POTCEICAYAAACTGC(SEOID NO: }

POTCEICAVAACATOC iSEOQ ID NO: }

POTCEICAY AACTAGC (SEQID NO: 3

POTCRICAYAACTGAC (SEQID NQ: }

POTCARICAAYAACTGC(SEQ ID NO: }

PGTCEAICASYAACTGU(SEQID NO: )

POTCEIACAAYAACTGC(SEQ ID NO: }

XKDDCELCYNVACTGEL

CDECELCVNVACTOCL

KDDCELCVNVACTOC

RDECELCVNVACTOC

ECELCINVACTOC

ECELOVNVACTGCL

ECELCVRVACTOC

PRTLRTIANDDCELCVNVACTGC

FETLRTIANDDCELCVNVACTOCL

ERTLURTIANDECELCVNVACTOCL

PRTLRTIANDECELOVNVACTGC

NDDCELOVNVACTOC

 

 

 
 

~ FSR -
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NDDCELCVNVACTOCL

NDECELOVNIACTGC

NDECELCVNVACTOCL

NDESCELOCVNVACTGC

PNTCEICANAACTOC

NICEICAYAACTOC

PDECELCINVACTOC
TIANDDCELCVNVACTOCL

TIANBDCELOCYNVACTOC

TIANDECELCVNVACTOCL

TLTANDECELEVNVACTOC

TIATDECELCINYACTOC

‘TIATDECELCINVACTOCS

MNAWLLSVLCLLGALAVLVEGVTVOQDGDLSPPLESVEOLRELREVOEPTEM

SURKPALRLPKPVAPBLCSQSAFPEALRPLCERPNAFEILORLEAIAQDPNTCEL

CAYAACTSC

EDPGTCHICAYAACTGC:
PSTCRICAYAACAGC:

PNTCHICAYAACTOC:

NDDCELCVNBACTGCL:

PRTLRTANDDCELOVNVACTGCL:,

EXTLRTIANBDDCLOVNVACTOCL:

LOALRTMDNDECELCVNIACTOC;

PEELETIANDDCRLCVNVACTOCL:

NDDCELCVNVACTOCL

NDDCELOVNVACTACL

NDDCELOVNVACAGCL

NDDCHLCVNAACTOCL

NDDCELCVAVACTGCL

NDDCELCANVACTGCL

NDDCRACVNVACTOCL

 

 

+269
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NDDCALCVNVACTOCL

NDACELOVNVACTGCL

NADCELCVNVACTGCL

ADDCELCYNVACTGCL

NDODCELCAYAACTOCL

NODCELCVNPACTGCL

NODCELCVNVACTGCLEE

NDDCELCVNVACTACLEE

NDOCELCYNVACTOC!

NDECELCVNVACTOCL

NDECELEVNVACTAUL

NDECELCVNVACAGCL

NORCELCVNAACTOCL

NDECELCVAVACTGCL

NDECELCANVACTOCL

NDECEACVNVACTGCL

MDECALCVNVACTGCL

NBACELCVNYACTOCL

NADCELCVNVACTOCL

ADBCELOVNVACTOCL

NDECELCAYAACTGOCL

NDBCELOVNPACTOCL

NOECELOVNVACTOCLER

NORCELOYNVACTACLER

NDRCRLOVNVACTOCI

NDDCELOVNVACTGG

NDDCELOVNVACTAC

NDDCELCYRVACAGC

NODCRLCVNAACTOC

NDOCELCVAVACTGC

MDDCELCANVACTOC

970-

PCT/US2007/062815
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NDDCEACVNVACTOC

NDBCALCYNVACTOC

NDACELCVNYACTOC

NADCELOYN¥YACTOC

ADDCELEYNYACTAC

NDDCELCAYAACTC

NDDCELOVNPACTOC

NDECELOVNVACTOC

NDECELOVNVACTAC

NDECSLOVNVACAGC

NDECELCVBAACTOC

NDECEECWAVACTGC

NDECELCANYVACTOC

NDBCRACVNVACTOC

NDECALCYNYACTOC

NDACELSVNVACTOC

NADCELCYNVACTOC

ADECELCVNVACTGC.

NOECELCAYAACTOC

NDECELCVNPACTIOC

NDOCELEYNVACTGCA

NDECELCVNVACTUCA

POTCEICAVAACTAC

POTCEICAYAACTOCL

POTCRICAYAACTOCLER

POTCRICAY AACTOC]

 
 

 

  

126. A pharmaceutical kit comprising:

fa) a first container containing pharmaceutical dosage onils comprisingan

effective anioant ofan opiokd; and.
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(%) 4 second container containing pharmaceutical dosage unils comprising

an effective amount of a GEC receptor agonist.

127 The pharmaceutical lat of clatm 126 wherein the-GCC receptor agonist

is a polypeptideaccordingto any afclaims1-69,

128. The pharmaceutical kit of claim 126 wherein the OCCreceptriy agonisi

is a pobypeptide according to anyofclaims 1-69 wherein none of the Avp are feplaced

bya structure selected from (a), (b), and (c).

129. The pharmaceutical hit of any of claims 126-128 wherein the apieidis

selectedfret ihe group consisting of alfontanil, buprenorphine, butorphanol, codeine,

dezocing, dihydrocodeine, fentanyl, hydrocodone, hydromorphone, levorphanol,

mogoridins (pethidine), methadone, morphine, nalbuphine, oxycodone, oxymorphone;

penlazncing, propirarn, propoxyphene, sufentanil and tramadol,

130. The pharmaceutical kil of claim 129 wherein the apioidis selected.

Gor the group consisting of morphine, codeine, oxycodane, hydrocadone,

dihydrocodeine, propexyphene, fentanyl and tramadol.

[S1, The pharmaceutical kit of any of claims 126-130 wherein the GCC

eceptor agonist Is a polypeptice comprising a sequenceselected from:
POTCEICASAACTGC(SEQ ID NO: 5

POTCERIATAACTOC(SEO ID NO: )

POTCEICANAACTGC(SRQID NO: )

POTCRICAGAACTGC(ARO ID NG: )

POTCHICARAACTOC(SEQ [D NO: )

POTCHICASAACTOC(SEQ ID NO: )

POTCEICABAACTGC(SEO ID NO: )

}POTCHICAGAADTOC (SEQ ID NOQr

POTCHICAAAACTQC(SEQ ID NO: 3ape

Td 4tea
4
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POTCRICAMAACTOC (SEQ ID NOS }

POTCTICATAACTOO EQ ID NO: }

POTCRICALAACTGC(SHO ID NO: 3

BOTCEICAYAACTOC(SEQ TD NG}

POTCERCAHAACTOC(SEQ ID NO: )

POTCECGICAYAACTGC (SEQ ID NO:

POTC HIGCAYYAACTGCC (SEQ ID NO:
POTCEICGAYAACTOC (SEQ ID NCk |

POTCRICAGYAACTOC (SEQ ID NO:

STCEICAYGAACTOC(SEQ ID NO:

MOTCEICAYAGACTGC(SEO ID NO:

POTORICAYAAGCTGC(SEOID NO:

POTCRICAYA ACGTOC(SEQ ID NO:

 

  

PETCEICAVAACTOGC(SEO IDNGH

POTCAEICAYAACTGC(SEQ ID NO:|

POTCEAICA VAACTGOC(SEQ ID NO:

PRPCORIACAYAACTGOC (SEQ ID NO:

POTOEICAAYAACTGC(SEQ ID NCh

POTCEICAYAAACTGC(SEQ ID NO:

POTCRICAVAACATGCA(SEQ IDNO: 4

POTCRICAYAACTAGC(SEG ID NO:|

POTCEICAYAACTGAC(SEQ ID NO:|
 

edPeat!Poemne

POTCARICAAYAACTOC (SEQ ID NO: }

POTCEAICASYAACTOC SEQ TNO: }

POTCEIACAAYAACTGO(SEQ ID NO: )

KDDCELCVNVACTOCL

RDECELCVNYVACTOCL

NODCELCVYNYVACTOC.

KDRCELCVNVACTOC

ECELCINGACTOC

ECELOVNVACTGCL

  

bee. sp5

PCT/US2007/062815
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BCELOVNVACTGC

PRTLRTIANDDCELCVNVACTGC

ERTLETIANDDCELCVNVACTOCL

PRTLRTIANDECELCVNVACTOCL

§ PRTLRTIANDROCELCVNVACTOC

NDDCELOVNVACTGC

NODCELCVNVACTGCL

NDECELCYNIACTOC

NDECELCYNVACTOCL

fo NDECELCVNVACTOC

PNTCHICANAACTSC

PNICEICAYAACTGC

TORCELCINVACTGC

TLANDDCELCVNVACTOCL

18 TIANDDCRLCVNVACTGOC

TIANDECELCVNVACTGOCL

TANDECELCVNVACTGC

TATDECELCINVACTOC

TIATDECRLOINVACTGOC:

20 MNAWLLUSVLCLLGALAVLVEGVTVODODLSPPLESVEOLKHLREVGEPTEM

SHIKKEALRLPRPVAPELCSOSAPPEALRPLCERPNAREILQRLEALAQDPNTCE!

TAYAACTORS:

EDPaTCEICAVAACTOG,
PSTCEICAYAACAGC,

2 PNTORICAYAACTOC,

NDDCELCYNBACTOCL;

BRTLRTIANDDCELCVNVACTOCL:

ERTLRTIANDDCLOVNVACTOCE

LOALRTMDNDECELCVNIACTGOC:

30 PR'TLRTIANDDCELCVNVACTGCL:

NDDCELCVNVACTOCL
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NDDCELCVNVACTACL

NDDCELCVNVACAGCL

NDDCELCVNAACTGCL

NDDCELCVAVACTGCL

NDDCELCANVACTGCL

NDDCEACVNVACTGCL

NODCALCVNVACTACL

NDACELCVRVACTOCL

NADCELOVNVACTOCL

ADDCELOVNVACTOCL

NDDCELCAYAACTGCL

NDDCELCVNPACTOCL

 

  

NDDCELCVNVACTGCLAR.

NDDCELCYNVACTACLER

NDOCELOVNVACTGCI

NDECELCVNVACTGOCL

NDECELCVRVACTACL

NDRCELCVNVACAGCE

NDECELCVNAACTOCL

NDECELOVAVACTOCL.

NDECELCANVACTGCL

NDECEACVNVACTOCL

NDECALOVNVACTGOCL

NDACBELOYNVACTGCL

NADCELCYNVACTGOCL

ADECELCVNVACTOCL

NDORCELCAYAACTOCL.

NDECELCVNPACTOCL

 

 

NDECELCVNYACPOCLEIEK.

NDECELOVNVACTACLERA,

NDECELOVNVACTGC!

fed wr

PCT/US2007/062815
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NDDCELCOVNVACTOC

NDDCELCVNVACTAS

NDDCELCYNVACAGC

NDDCELCVNAACTOC

NDDCELCYAVACTOC

NDDCELCANVACTOC

NDDCEACVNVACTGOC

NBDCALCVNVACTOC

NDACELOVNYVACTGO

WADCE

 

SLOVNYACTOC

ADDCELCVNVACTGC

NODCELCAYAACTSC

NODCELCVNPACTGC

NDECELCVNVACTOC

NDECRLOVNVACTAC

NDECELOVNVACAGE

NOECELOCVNAACTOC

NDECELCIVAVACTOC

NDECELCANVACTG

NDRCRACVNVACTOC

NDECALCYNVACTGC.

NDACELEOVNVACTOC

NADCELCYNVACTGC

ADECELOVNVACTOC

 
NDDCELOCVNVACTGCA

NDECELOWNYY ACTOCA

POTESICAYAACTAC

POTCEICAYAACTOCE

POTCEIOAYAACTGCEERE

PCT/US2007/062815
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POTCRICAYAACTOCI

132. A polypeptide comprising the amino acid sequence:

ACHR? whereh:

A’ i8.an amino acid sequence comprising 6 pre sequence depicted in FIG. 4 ar

is MISSIG;

BSis an amino acid sequence comprising a pra sequence depioted in FIG. 4 or

is masaiig:

ig an amingacid sequence comprising a-GC-Creceptor agonistpolypeptide

AUUNGacid SEQUENT,

“at

133. The polypeptideofclaim. 132 wherein. C’ comprises ant amine acid
sequence selected from:

POTCHICASAACTGC(SEQ ID NO: )

POTCEICATAACTGC (SEQ ID NO: )

POTCEICANAACTC (SEQ ID NGF )

BOTCBEAOAACTOC (SEQ TONG: }

POTORICARAACTOC (SEQ ID NO: }

POTCHICABAACTGC (SEQ ID NO:}

PUTCERCADAACTGC(SEQ ID NO: )

POTCRICAGAACTO® (SEQTDND: )

POTCEICAAAACTOC SEQ ID NG }
HOTCRRAMAACTGC (SROID NO; }

BOTCEICALAACTOC{SEQ ID NO: }

POTCRICALAACTGC (SEQ ID NO: }

POTCRICAVAACTGC (SEQ ID NO: }

POTCRICAHAACTOC (SEQ ID-NO: }

BOTORCICAYAACTOC(SEQTD NO.)

POTCHIGCAYAACTGC (SEQ ID NO: 5

POTCEICGAYAACTGC(SEQ ID NO: }

POTCEICACYAACTOC (SEQ ID NO: }.
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POTCRICAYGAACTOC(SEQ ID NO: )

POTCEICAYAGACTOC(SEQ ID NO:}

CERAYAAGCTOC(SEQ ID NO: }

POTCRICAVAACGTCC(SEQID NO:

  
 

POTCEICAYAACTGGC (SRO ID NO? }

POTCARICAYAACTGC(SEQID NO: }

PTCEAICAVAACTOC(SEO ID NO: }

POTCRIACAYAACTOC (SEQ ID NO: }

GTCHICAAYAACTOC(SRO ID NO: )

POTCRICAVAAACTGC(SEQ ID NO: )

POTCEICAYAACATOC(SEO ID NO: )

PUTPCRICAYAACTAGC(SEQID NO: 5

FUTOEICAYAACTGAC(SEQID NO: )

POTCABICAAYAACTOU(SEQ ID NQ: }

POTORAICAAYAACTOC(SROID NO: ) and

CHACAAYAACTGC(SRO ID NO).

nea  

 

 

134. The polypeptide of cldim 132 whereia C’ comprises an amino ackd soqeence

selected fromtheproceaged active seqeences shoven in FIO. 4.

$35. Thepolypeptideofanyclaim 132-134 wherein A* ismiasing and Bis

an anring acid sequence comprising a pra sequence depicted in PIG, 4,

186, The polypeptide’ofany ofclaims 132-134 wherein:
Jen,A? ig.an aiming acid sequence comprising apre sequence depicted in FIG. &

and

Bris an amino acid sequence comprising a pro sequence depicted yp FIG. 4

137. The polypeptideofanyofclaims 132-136wherein the polypeptide is

partied,
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738. A pharmaceutical composition comprisinga polypeptide of snyclaims

(32-437.

139. Amethod of treating a gastroinstestinal disorder comprising

administering thepolypoptide of any ofclaims 132-138,

14, The method of claim139 wherein the gastrointestinal disorderis

selected from: a gastramfestinal motility disorder, chronic intestinal pseuda-

obsiruction, calorie pseudo-obstructian, Crohn's disease, duodenogastrie retlus,

lyspepsia, fimctional dyspepsia, nawulcer dyspepsia, 6 functional gastrointestinal

disorder, fanctional hoarthurn, gastroesophagealreflax disease (OERD),

gastraparesiy, irritable bowel syndrome, post-operative ileus, ulcerative colitis and

chronic constipation.

181. A method fortreating obesity comprising administering a composition

comprising the polypeptide of any of claims 132-138.

142, Amethodfurtreating congestive heart failure comprising

administering&composition comprising thepolypeptideofanyofclaims 132-138.

id’. A method for treating benign prostatic hyperplasia comprising

administering s composition comprising the polypeptide-ofanyofclaims 132-138.

(44, A methedfbr treating constipation comprising administeringa

cornposition comprisingthe polypeptideofanyofclaims. 132-138,

i458. A method for increasing gastrointestinal mothity in a patient. the

method coniprising adntinistainga composition comprisingthe polypepude ofanyoF

tlaimys 132-138.
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146. A rmethod for decreasing gastrointestinal pain or visceral pain in 8

patient, the methad comprising administering a compositios comprisny the the

polypeptide of any of claims 132-138.

1329



1330

WO 2007/101158

Peo Oly Far Uys. Giy Glu Tlé cys

Human Suanyiin (SEO

 

ve~ Gly Phe Cye Gly Gla Tle Cys Ala
ver cee Shp OveGly Sle Te Gye Ars

~ os sem Oy Gly Glu Tis Cys Ala
vee ee Cygo~-s Glu Tle Cys Ala
aee yew bew fore Gly --- Ile Cve Kis

wey name aus Oye Gly Glu ses Gyre Ada

ve sew ves five Bly Gl tle Cys va

we Cys Gly Giu lie oys Ada
vet see now Uys Gly Glu Tle Cys Ala
aww vec vee Dya Gly Glu rile Cys ala

° vs vee Cys Gly Glu Tle Cys Ala

wee wav vee Oye Rly Glu ide Cys ale 7
vav awe Fhe Cys ++» Glu Tie Cys ala
sve oem Thr Cys wae «ve Te Cys Ala

vee ihe Oya ess Glu ses Cys Ala

we ore THE Cys see Gly Tle Cye ~-~.

nav vee ‘Pho Cys «vs GloTie Oye Ala
~ Thr Cys ve-+ Glu die Cys Ale

wee Che. Cys so ha Tie Oys Ala

vee wee Pa Oye <= Glu Tle Oye sla

new non Re Cys -+y Ga Mle Ove. Ale

vos aes The Oye Gly oa» Ide Gye als
ave ues TRE Cys Gh ace Oye Ala

vee Sve Thy Cys Ghy «+- The Cye@ -<+

~~ -+e The oye Gly «++ Te Oye Ala
waco ees Phy Ups Gly «+ Tle Cys Wa

us vos Phe Cys Gly Yie Qya Ala
w-- wes The Sys Gly e+- Sie Cye Aba
eee 4 be ove Gly «-- %ie Cya Ala

ay Gye Gly GIy se. Oye Ale

~ovee Tor oye Gly Glu --~ ya -+-

~-~ vee The Gyre Gly Gly ~~. Cyw Ale
ss woe Tee Qyva Gly Gly --- CysAla

- rhe Gys OlyGle --- Cys Ala’

wow wes Phy Oye Gly Gly ++ Gys Ala

see see Bay Gye Gly Gla --- Cys Ade
view wee @hy Nya Bly Glo The Oya o+s+s

oe She Oya Gly Ofu Fie oye ~<+

wee Phe Ove Gly Wha Vie Oss +-~
ven wer The Oye Bly Gi T14 CyaA ---

~» The Oya Gly Qu ie Cys --+
- Shy Cye Gly Sin. dle fys +--
r~ awe the Cys Gly @iuw Tle Ore Ala

wer cee Thy Oys Gly Glu Tle Cys Ala

EE HO.49)

Ala

Tae

1/226

* AbB

fer Bla

tyn Ale

tyr Ala 3

Tyr Ale

Kee
Tyr als

Ala
ala

Tye ++ s

Tyr Ala

Tyr

aie

Tyeae

Bla

Ala

als

S AGR
Ala

~ Ale

By

Tyr J

Tyr

Pye awe

Bye ALS
: Pyx Ala

tyr Ala
ves Rip

FIG, 1

Ala.

Ala’
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SEQ ID NO! G6 )
SEQ IO NCR 97 }
(SEQ ID NO: 98. }
(SEQ 1 NO: eg }
{SEQNOs 106}
(SEGIG NOL 104}
{SEQ 10 NO: 102}
(SEGID NO: 193)
{SEQID NOr 408}

{SECO NO?108}
(SEQ 1D NO: 106}

(SHC ID NO: 107}
(EQIO. NO: 108)
{SEQ EY NO: 108}
(SEQ IO NG: 110}

(SEQ ONO: 14
{SEQUD NO?Y
(SEQ IB NO: 4
(SEQ ID NC: j
{SEQNO: 14
{SEQ ID NOTE
{SEQID NO: 117}
{SEQ (ONO: 118)
(SEQ ID NO: 119}
(SEQID NO:120)

(SEQ ID NOL 429)
(SEQ ID NO. 14223
{SEQ ID NO: 423}
(SEQIB NO: 128}
(SEQ ID-NOs425)

{SEQ (0 NO: 126)
{SEQID NO 427}
{SEQ ID-NQ: 126}
(SEQ ID NO: 128}
{SEQUO.NOG: 13603
(SEQ 1D NOr 184}
(SEQ ID NO: 132}
(SEQUD NO: 133)

{SEQ MM NO: 434}
{SEQID NCE 1384

tht

oe $5AYSAae NONenenetRoe

(SEQ IO NO: 136)
{SEQ 1D NO: 137 }
(SEC ID NO: 138}

(SEQ ID NG: 138)
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avs ose The Cye Gly Gin dle Gyp Als --- Bla ~-- ys fhrogiy cys (SEQ ID Nee 440}
wes ses She Cys Gly Gla Yhe<ya Ala «-- Ala Ala Oyder-- Gly cys (SFEQHINO: 444)
ves vee Phy Uys Gly Glu fle Cys Ale <-- Ale Ala Cys The +--+ cys iseQip NO: 142)
dev wou Thr Cyn Oly whi ile tya Ala Tyr --- Ala Cys Thr Gly Gye (SEQ MNO: 143)
woe sue Rhy Cys Gly Glu Tle Cys Ale Tyr oe~ --+ Oye fhe Gly oye (GEO ID NO: 146)
wee ven Thr Sys GlyGlu fle Cys Ala Tyr --> Ala Cys «+. Gly tys (SEQ ID NO: 145)
vee cus hy Gye Gly Gla Ye Cys Ala Dyy --- Ala Cys The --- Ge (SEQ ID NO: 146}
wow oes Phx Ove Gly Gly ple Cys Ala Tyr Ala -<* Cya Thesly oye (BEC I NO: 147}
wey cee TRE tye Gly Glu fle Cys Ala Tyr Ala «--~ Oye «+ Gly cys {SEQUD NO: 14a }
aoa cum The Cys Gly Glu Yle Cys Ala Tye Ala <-~ Gye thr --* cys {SEQ NC: 449}

e Cys Ala Tye dle Ala Cys --- Gly cys (GEO MONO: 180)
ys Ala Tyr Alm Ala Cys cos +- cys (SBQ ID NO: 164}

Cys Bla Tyr Ale Ala Oye Thr --- cys (SEQNoe 152}
‘s Ala Tyr Ala Ala Cys The Gly cys (SEQ IO.NO! 185 }

wee Gy nee Cys wee a @ Bia: Tye Ala Ala Cye Thr Bly Cys (SEQ 10 NO 154}
von ove Tle Gys Ala Tyr Ala Ala Oye Thy My. cys (SEQ ID NO: 1853
ven Gla so. Cya Ada Tye Alx Ala Cys Fhy Giy Cys GEG NO: 158)
wes Glu ble Cys «++ Tyr Als Als Gye The Gly cys (SEQIN NO: 157}

 GGtyeSyPtfew myHk aogrmaFeogkbetetbommos foPLFHtebetee woke £3. 222

 ane BY ave GLO Tle Cys Ala --- Bla Bla Cys Phe Gly cys (SEChID NGe 168}
yee Sly sss Cys --~ Gu ple cys ala Tyr.--~ Ale Oys thr Gly cys {SEQ IO NG! 149)
anew Gly ves fys cee Glo Tie (ye Ala dys Bla «+. Cys fhr Gly cys (SEQ INO: 480}

~~ lp ows dys cm» Glu Tie Cys Ala Tyr Ala Ale Cys +. ly cys (SEQ UNO: ist}
ave Ly oi Als Tyr Ala Ala Cys Thr «+s Sys (SEQ HR NO: 162

wy Ala Ala Cys Thy @ly Cys (ECHO NO: 1633
nen Gly cBla Ala Cys Thr Gly Sys (SEQ JONG: 464yamoe

BOURSESSSIS
"os gly dye (SEG ID NO: 168)
vs Oly Ala Ala Cys The Gly Cys (GEQIONO: 168
hy -os Bla Gye Phe Gly cys (ECONO: 167)

Ala s+. Cyr Tar Gly Sye (SEQID NO: 16
3 5Ala Ala Cys s-- Gly Cys (SEQ IDNO: 1

 
 

vas Gly y

ese Gly --- Cys Shy tyr Ale Ala Cys Thee--- Sys (SEQ I NO: 14

va Gly «ss Cys Gly Glu Ala Ala Cys Phy Gly Cys (GEQID NO: "
num Gly see Ove By Glu Bly Ala Gys Thr Gly oye {SEO ID NO: 4

s» @ly <9 Oye Gly Gly Ala Bla Cys The Sly cys (SEQ IO ND: 7
Shy es Ces Gly Gia go --+ Ain Oys The Gly Cys (SEQ IR NO: HF

eae Gly ven Cys Gly Gly ‘Ala w+ Gye Thy Gly Cys (SEQID NO: 178)
~ Gye was Cye Bey Bin Bla Ala Cyea --- Sly oye (GBEQ ION: TF

a- Gy Oye Gly Gly ‘Ale Ala dys Phy --- Gye (SEQ ID NO: (7

ly «e+ Rye Gly Gin i r Bld Als Oye Yar Giy Gye (SEQ HY NO: 47

wae Oy ye Gly Glu AlaAda Cys Phr Gly Gys (SEQID NO: %

ws Sta Ops The Gly Oye (SEQIO No:
tyr Ala -«- Gye thir aly cys (SEQ IO NO

woe Hy ane Oye. Oise Gla a ~ Ala Ala Qys -~-- Gly Oye (SEQ 1 NO: ,
woe Gby o-- Cys My Gin 7 Ala Ale Cys Thr --- cys (@8Q 1b NOs
eee Gly v= Ons Gly Ghia lle Cys Alm -+~ Alu Ala Oya The Gly Sys (SEQUD NOw= Oly om Sys Gly Glu Tle Cys. Ala <-- --+ Alle Ges The Gly cys (SEO ID NO: ie§
wae Gly ese Sys Gly Gly lle Cys Ala +++ Ala --~ Qys Thy Gly Os (SEQUO WE: 188

FIG. 1

(sheet 2 af 37)

eee Bhp ve+ Cys Gly Glu
vey Gly o> Cys Gly Gir

 
weeehe wefoMo.SHASaUaS
>

5
+

}

3

}
}

}
}

FE}

}

)

)

}

?

}
20)

}
;

3)7

a4}
BS)

}

1331



1332

WO 2007/101158 PCT/US2007/062815

cys Gly Glu Tle Cys Alé --- Abe Ale Oye --- Gly cye ‘SEQ HINO: 1873

 
 

mee ya Gly Glu Tle tys Ala «-- Ala Ala Cys Tur --~ cys (SEQHD NO: 186}
~ s Gly Glu Tle Cys Ala Tyr --+ Ale Cys Thr Gly. tys (SEQ HNO: 189}
he Gly Glu Ie Cys Ble fyt e-- <i> Oya Thr Gly cye (SEQID NO: io}
-- ly Glu Yie Gys ala Tyx ~+~ AUR Cys ~-~ Gly tya SEQ HYNO: 1945

@iy Glu Sle Cys Bla Yyr--+ Ble cys The -++ Cys (EQ ID NO: 1223
| aew Gly Sly Glu Tle Cys Bla Tyr Ala --- ys Thr Gly Cys (SEG iG NO: 1893}

wae &y (Gly Gli: fle Cyd Ala Tyr ALA ~-- Cys --- Gly Cys SEQ HONG: 194}
ava Gl cULY GRU Tle Cys “Ala tyr Ale --- Gye The --> Cys (SEQUONO: 198)
wee BD es @by Glu Yis Cys Als Tyy Ala Ada Cys «-+ Gly cys (SEQIONG: 98)
ave Gy @ly Glu tle Cys Ale Tyr Ale Ala Cys ~-++ <rGys  (GEQIONO: f97 3
wav BY Giy Gin ie Cys Als Tyr Ala Ala cys the --~ tys (SEQID NO: 198)
wwe GL ve» Glu Lie Oys Ala Tyr Ala Ala ys Thr gly cys {SEQ ID NO: 199}
wee BL Yeowes see Te Cys Ala tyr Ala. Ala Gye The Gly cys (SEG ID NO:200}

wo LY CYR ves vas vex Cys Adm oTyr Ale Ale Cys Tir Gly Cys (SEQID NO: 201}
ave Oly Ghe Oye - Tle Cys --+ Tyr Rla Ala Cys Tar Gly dvs (ECHONO: 202}
wad Gly Tur Cys «s+ <«- The tys Ala s-. Ala Ala Cys Thy aly cys {SEQUIN NO:205}
aoe OLY Uhr SYS wee eee The Oye Ala Tyr --. Ala Gys The Gly cys (SEQ ID NO:204)
wen Shy The Oye sss «-. Fhe Cys Bla Tye Ale --~ CyB Thr @ly Cys (BEQHO NO: 306)

y the Cys -<- --+ Tle Oye Ale Tyr Bla Ala Oyg --- Gly Cys (SEQ ID NO: 208)
y Wer Oys ve. ves Tle dye Ala Tye Ala Ala Cye Phyo»Cys (SRQUID NO: 207}

 
 

8

sen Gly Che Cys «es Glu ~~ Cys Ala Tyr Ale Ala Cys The Gy cys GEQID NO: 208 }
ae Big Why Gye cas Gli s+ Gye so Tyr Ala Sle Cys The Gly Cys (SEQIO NO: 308)

now Gly PRS Chee ve~ Gly ve. Oye Ala -+) Ala Ade Cys hr Giy Cys {SEQ ID NCH 216)
wan hy Phy Cys -2* Glu «- Gye Ala Tyr --~ Ble Cys Phe Gly cys (SEQUDNO: 211)
woe Qhy Tha cya --~ Glu w-+ Cpe Ala Tyy Ala --~ Cys the Gly cys (SEQID NO212)

a: My Phy Opes 4v~ Gla --- Oye Ala Cyr Ale Bla Cys «9 Gly Oys (SEQUIONO: 932)
Oly hs, ye ~-+ Gli ~~ Cys Ala Tyt Ale Ale Cys The «-~ Cys (SEQID NO: 214)

eeu Gly Tlix Cys +--+ Glu The Gye --- tyr Ala Ala Oye Thr Gly cys (SEQ ID NO: 215}

-+ My. Yhe Qys Glu tle Cys es. 2-5 Ala Ala Cys Phy Gip Cee (SEQUD NO: a“ }vs Gly The Oyo Wiu Tie Cys so. Tyr s+ Bla Cys Tir Gly Cys (SEQ INO: 21 ;Gly vPNy Cys --+ Glu Vie Gye <-- Tyy Ala --+ Cye Thy Gly Sie SEQ HO NO:ae)
av Gly URE Gye -r- Gla 20s Cys --- Tye Ale Ala Cys --- Gly cys (GEQIDNG:219)

@hy fy ven Gly Ble Cys +++ Tyx Ala Aa Cys Phy --- Sys (SECO NO. 22}
~~ Gly Pee Oye --~ Glu Tle dye Ala ~-» Ale Ale Cys Thr Gly Cys (SEQ ID.NG: 224 }

Gly whe Cys --- Gly Tle Oye Ala s-- --+ ada Cys The Sly cys (SEQ ID NO: 222}p
ox

a

hy dye (SRQIDNO:2233
ae @ly fhe Cys. --- Siy Cys (SEQIONOQ: 224)
see GYy Par. Cyd v= Gh Ue tye Ala -+- Ala Ala Cys Phe -+- Oya SEQiNO: 825}
ave Gly Thy Cys -+- Gla Tie Oys Ala yr «+ Ala Cya thr Oly Cys (SEG IO NO: 226 }la Wyt a+ --- Cys The Gly ce (SEQ HNO: 227)

3 @eE

a
4

su. % a “¥ te
t a s

oFpon % a$we t+a
‘ i

a3 ‘s o>Mew

L

ha Xie Gye Ala «~~ Ale --+ Dys The
* .

tya ~e~ Glu De Cys. sl nea

ha Tye vee Ala Ope +--+ Gyr Cys (SEQUONG; 228) 
ave ly Y Ups. See Gla Tie Cys A
wep GXy Whe. tye sos Glu Tle Cys Ala Byr owes Ala Oye The --+ Oye (GEO INO: 228}
tee Gy Cys --+ Glu Yle.cys Ala Syr Bla --- Cys Phe Bly cys (SEQ ID NO: 230}

Gly Tar Sys -+» Glu dle Cyy Ala Tyr Ale --+ cye --+ Gy cys (SEQIDNO: 297}
ww Shy > Oye --+ Glu Tie tys Ala Tyr Ala --> Cys Pheo«-+ Cys {SEQ ID NO: 232}
wae tly sty oe. G2R De Cys Ale Tye Ala Ale ys oe Gly Sys (SEQ1D NO: 2333

FUG 1
(heet 3 of 17)

1332



1333

WO 2007/101158

vew Gly Tae Cya -~- Glu fle Cys Bla Tyr Ala Ala Cys +--+ ++» gya {SEQID NG: 234}
nen Giy Thr Cys -o~ Glu Ile Cya Ava Tye Ala Ala Cys Thr «+. cys {SEQ IO NCH 235}
--s Gly Tuy dys Gly --- Tle Cys Ala Tyr Ala Ale Cys Thr Gly cys (SEG ID NO: 236 }

- Giy Che Oye Gly --- --+ Cys Ala Tyr Ala Ale Cys Thr Gly cya (GEQUD NOh 237}
ses Gly Pho Cys Gly vey Cys w+ Tyr ala ale Cys Sur Gly cys {SEQ ID NO: 236}
vee Gly The Gye Gly «-- se» Cyy Ala ~~~ Ma Bla Cys Par iy cya {SEQ is WO: 230 }
see Gly The Cye Gly s-- --- Cys Ala Pyr -<- Ale Cys Thr Sly cys GEOQIDNO: 240}

Why Phy Cys Gly ces o- + Cys Ala Tyr Ala cn» Cys Tir Gly cys (SEQ HYNG: 344}
eee Gy She Cys Gly --- --~ Cys ALA wye Ala Ala Cys --- Giy Cys (SECHONG: 249}
ver Gly Ti Cys Gly vr w+» Cys Ala Syr Ala Ala Cys Yhro--s cye (SEQHIONG: Baa}
w++ Gly Shy Glys Shy «-- The cys se. Tyr cals : (SEQ ID NG: 244}

-- Gly fhe Cys Gly o-= Tie Cys s+. ase Als « (SEQ 1b NOvs48}

Biy Thr Cyg Gly «+- Tle Cys s+ Gyr Ala Cys Thr Gly Gis {SEQID NG: 246}
nee Gly The Cys Gly «-. Fie Uys --> Pyr Ala «o- cys Yhr Gly Cye {SESS (2 NO: 247 }

~~ Gly Thr Cys Gly --+ Tle Cys +-- Tyxs Ala Ala Cys --- Gly cys {SEQIO NO: 248}
~ Gly. Ser oye Sly Tle tes 8. aw~ Sys. (SEQ ID NO 246}

vee Gly Thr Cys Gly +++ Tie Oya Ala s-~ Ala Ala Gye Thr Gly cys {SEQUD NCe 250)
oy Gly Thy Ups Gly ++ The Op8 Bla ses ons Mha tye Phy Giy Gyo (SEQ ID NO 251}
-« @ly Thr Cyg Gly --- Tle Cys Ala -+- Ala --~ Cys Thr Gly Cys {SEQUD NG: 252)

Sly Pee Cys Gly --» Tre Cys Ala v4 Bla Ala Gye «=. @iy ys (SEQUD NO: 253}
-v» Gly She tye Gly --- The Cys Ala --» Ala Ala Cye Thr --- @ys (SEQISI NO: 2543
woe Bly Phys Cys Gly --- Le Cya Ale Tyr --- Ala Gye Thr Gly Cys (SEQIO NO: 255}
ave Gly She Clye Gly --- Tle Ora Ble pyr oe. +-- CyS Tar Gly Cys (SEQ 1D NO: esa}

vee Gly thy Cys Gly --+ Tle Cys Ala Byr ls Cya -+- Gly Cys (SEQ ID NG: BSF }
ave Gly The Cys Oly -+- Ele Cys Ala pyr --< Ala cys thr ~~~ cys (SEQ ID NO: 268 }
ves BY Thy Cys Gly s+ Ele Oye Ala Tye Ala --- Cys Tar Gly cys {SEQ ID NO: 25¢)

+. Giy Thc Oy8 Gly. ss Tbe Gye Ale Tyr Ala --~ Cys --- Gly fys (SEQ ID NO: 260}
vee Gly Thy Sys Gly ~~~ Tle Cys ATR Tye Ala r-- Nye Tay --- Cye [SEQ i NO: god }
wer Bly Tac Cys Gly --~ Tle dys Ble. Tyr Ala Alg Cys <-+ Q@ly ¢ys (SEQ IDO NO: 26> 3
ves Gly Tar Cys Gly --+ Fle Grs Ala Tys Ala Ale fy--- --- cys (SECQUID NO: 283}

a» Bly Thr Oys Gly s-~ fle Cys Ala Tyr Ala Ala Cys Thr <-- cys (SEQ ID NO: 266}
--~ Gly Tie cys Gly Glu +-- Cys ALR Dye Ale Ala Cys The Sly cys (SECHE} NO: 285}

~ Why Thy Cya Gly Gta s+ Cyy --~ Tyeala Ala Cye Thr Gly cys (GEQID NO: 268 }
vee Gly Ths Uye Gly Gbu Qyd srs one Ala Ala Cys Thr @ly cys (EQ IO NO: 267}

~- Gly. Thr Uys GhyGlu --- Cye --- vyr --- Ale Oya She Gly cys (SEQ 1D NO: 268 |
coe Gly The Cys Gly Glu -<. Qya --+ VyAle’ --~ Ops Yi Gly Cys (GEQ INOSeng)
nee @iy Thr Cys Gly Glu --~ Cys s+ Tyr Als Ala Gyg --- Gly Gye [SEQID NCe 270)
a Ghy er bye Gly diy --- Cys --- tyr Ale Ala Cys Phx --- cys (SEQ INO: 977)

~~ Gly The Cys Gly Glu s-- Cys Ala --- Ala Ala Oye Shr Gly Gys (SEQ ID NO: 272}
at Cys Gly Glu --- Cys Ala --- --- Ala Cys Thr @ly cys {BEGIN NO: 2738)

Bly Gla -<5 Cys Ala --+ Ala --« Cys Thr Gly Cys {SEQ UO NO! 974}

Gly Glu --~ Cys Bla vee Ala Ala Cys ~~~ Gly Cys (SEQ ID NO: 276)
Shy Gla --- Gyd Ala --+ Bla Ala Cys The --~ cys (SEQID NO: 276):
Gly Glaces+ Cys Ale Yyro--~ abe oys (The Gly Oys (REQ ONG} 2773
Sly Gla «++ Cys Ala Yyr +--+ +.) Cys The Gly cve (SEQ NSNOS 278}

Oly! Gln s+ Qys Ala Tyr --- Ala Oys ~-- Gly cys (SEQ 1G NO: 279)
@ly Gly ~-+ Gye Ale Tyr -rs Ala: Cvs Bho -~-- cys (SECHIDNO: 880}
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5/226

neu Gly Thr Cys Gly Ghye --- Cye Ala Tyr Ala o+- Oya Str Gly Cys {(SEOQHINO: 284)

t by Glu s-- Cye Mla Tyr Blg --- Cys --- Gly cys (EQUINO: saneThr fvs & 

iy The Cys Gly Glu -+. Cys Ala Tyr Ala or- Oye Thr --- Cys (SEO ING:
vse Gly Uer Cys Gly Glu --~ Gye Ala Tyr Bla Kila Cys --- Gly Cys (SEQIONGO

Ry PRY Cye Gly Glu «+. tye Ala Byr Als Ala Cys ~------ ey SEG iD NO:The Cys Gly Gly -s» Cys Ala Tyr Ala Ala Cys The ~+- eye (EQ ID NG
y Shy Cys Gly Glu dle Cys --- tyr Ala Ale Gye “the Gly cys (SEG ID NO:

- Gly The Cys Gly Blu Tie Cys --- --- Ala Bla Cys Nee Gly cys (SEQIQNG::
ave Gly he Cys Gly Gla Tle Oye os. <-~ s+ Ale Oya The Gly cys GSECID NO:
wee Gly Shae Cys Gly Glu Tle Cye se+ s-- Alg «-~ Oye The Gly Qys (SEQUONO: 2

ve Gly The Cys Gly Glu ie tye -.. «-- Ala Ala Gys ~-- @ly cys (SEQHD NOs 2
# OLY Gin Tie Cys --+ +.» Ala Ala Cys the --~ cys {SEQIQ NOGly Gy. fle tys --- Tyroses Ble hr Gly Cys SEQ iD No29
# Oly Glu Tle Gye one Tyr nee oe (SEQ (ENO:

Sys Gly Glu Lie Oye. es Tyr {SEQ IO NCH 2
Gly Gla Tle Cys ~~ Tyx (SEGID NO: 2

@ Gly Glu ile Oye «+ Tyr Aba (SEQ ID NG: 3247|
ely Gla die cys --- tyr- SEQ ID NO: 298 )
Gly Glu Ele Oye wes Tyx Bla «++ Cya Thr --- Cys (BEQ ID NC:geo}

¢ Oly Giy Tle dys ++. Tyr Ala Ala Cys --~ Gly cya (GEQ ING 300}

a Gly Win Tle Cye --»+ yr Ala Ala Cys so --- Cys. (SEQ ID NO: 304 J
5 s Tle Cys se- Tyr Als Ala Cys Thr --~ Cys {SEC} NO: 502)

ty @lu fle Cys Ala --- Mla Ala Cys The @ly cys (SEQ ID NO:
hy Glu Yle Cys Ble e+ --+ Ala cys The aly cye (SEQ INO:
ly Gia fle Cys Alg «ce es vee Cys Thr Gly Cys {SEQ HNO:

Gy Ga Tle Cys Ala coe s-+ Bla Cys. --- Gly ove (SEQ 1D NG:
ye Oly Glu Tle Cys ALA «e- ««» Ale Cys. Thr --~ cya {SEQ IB NO:

Tie Cys Ala s+ Ala <+* Gys Thr Gly Cys {SEQ ID NO:
Gly Glu ble Oye Ala <9. Ala --- O¥@s-+ Gly Oe (SEQ HO NO:

wmOooetene
he oO2X3“ aeeeteeNetteeNeeeteienem2heRESoaisZBREBS
ioSawe 

WwiOFfySOirBe
0Sat

wwea4 KHmiaH inesReeteatSeateal!NalNeapdMonelMameMinedenntsoe1

8 Gly Glo Tle Cys Ala ver Ala --~ Gye Thy «-- Cys (SEQ IONE 346

Gly Gin The Cys Bia --+- Ala Ala Cys -«» Gly tlya (SEQ ID NOI 3T4
Gly @lb Pie Cys Ala --- Ale Ala Cys --~ ss cys (SEQ ID NO: 342

i Cys Sla ++» Ala Ala Cys fbr --- cys (SEQ IR NOs 313.
SYfeo cand

wt.SS
a Hw her a

a het
ye fos

x
Tie Cys Ala Tyre c-s+ Ala Cya Yay Gly Oys (SEQID NO: 814)

dye Ble yt +--+ --. Cge Thr Gly cys (SEQ IO NO: 215}

 
rad < a ae So. ooee ee a

s oYz f twea Gt‘i tetfedeted ae. aae ¢
ma y

wae OWE 2 ku Tle Gye Ala Tyr --+ <-+ Cys c++ Gly Sye (SEQ ID NDS 316)
vee Shy fhe Cys Gly Gln Ye cys Ala Byr e-- -+- Oys Thr -s~ Cys (SEQ IQ NC: a7 }
ove Gly Tix Cys Gly Glu Tle Cys Alp Tyr ++. Ale Oye -+- Gly cps {SEQ IDNG: B18}

vss O1y The Ly Gin Gis Cys Ala Tyr --- Hla Cys ~-- --» Cys (SEQIB NO: se)
~* y ile, Cys Ala Tyr --- Ala Qes Whro«+s Qya {SEQHUD Ale 390wae Ly Glu ide Cye ALA Tyr Ala ~~ Cye The Gly Cys (SEG ID NO: ie

“ Fle Cys. Ala Tyr Ala w+. Cys «= Oly Gye (SEQID NCH: 3223
“ Ele Gys Ala Tyx Ala <«~ Cys <<+ -<+ cys (SEQID NOY 429}

Yhe Cys Ala tye Ala --. Oye Thr ---) dys {BECO NO: 329)
the Gys Ala Tyr Ala Ala tye --- Gly dys (GEC 1D. NO: 926}
Tle Cys Ala Tyr Bla Ala tye ~«. +++ Gyr (SEQID Nor 328}

Cys Gly Glu [16 Cys “Ala Tyr Ala Bla Cys Thr ~~ Cys iSEQ fO NO: 3273

FIG. 1
(sheet Saft7)
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(SEG I NOx S28 }

{SEQ ID NO: 329}
(SEGID NO: 836)
(SEQ 1D NO: 834)
{SEQ ID NG: 333}
[SEQ i NO: 333)
{8EO ID. NO: 3343
(SEC IK: NO: 335)
{SEQ ID NO: 336}

{SEGD NO: 387 )
(SEQ ID NO! 338 )
{SEQ 1D NOY 339}
{SEQID NO: 340)
{SEQ 1D NO: 844 }

(SEQ SO NCr 342}
(SEQ ID NO: 843}
(SEQID NEr 344}
(SEQ ID NO: 345)
(SEQUD NO: 34
(SEG ID NO: 34
(SEC IY NO: G4
{SEQ 1D NO: 349}
(SEG ID NO: $503
ISEQID NO: 344}
(SEQ IE NO: 382)
{BEQ ID NO: 263}
{SEQ ID NO: 354)
{SEQID NOr 268}

{SEG INO: $58}
(SEQ ID NO; 367}
(SEQNO: 358)
{SEQ ID NOV 3893
ISEQ 1D NCe 360}
{SEQ ID.NO: 364 }
(SEQIONOG: 302 }
(SEQ ID-NO: 483}
(SEQIONO 364)
{SEO 1D.NO: 366 }
(SBQ 18 NO: 306}
(SEQ 1D NO: 367 )
(BEQ ID NG:368}
(SEGIO NO: $89)

{SEQ ID NG: 870)
(SEGNO: S74}
{SEQID NO: 3753
(SEQ (NO: 373}

(SEQ ID NO: 274)
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PEO ves She Cys ve~ Glu Tie Cys Ala Tyr Ala Ala Cys "hr Gly Cys (SEQUIDNG: 375}
ra -e- Thy Cye oss s-+ Tie Cys Als Tyy Ala Ala Cys Thr Gly Oye {SEQ IO NO: 376}

Bro ony PRY Cyw vee ve coe Cys Bla dyr Ala Als Cys Thr Gly Cya (SEQIO NG&:.377}
{SEQ 1D NOs 878 }
(SEQ ID NG: 379}

Peo --+ Phe Cys «ve woe The Gyg --- Uyr Ala Bla cya whe gly:
Bro ws Shy Cys sey ves Lie Cys Ala --+ Ada Ala Cys Thr Gly

BRO vow Chor Gye --+ --- Tle Cys Ala fpr --- Ale dye Thr Oly {SEQ 13 NO: 3B6 }
PYG seo Thr Lys ave ces Tle Cys Ala Tye Ala --- tys Thr Gly SEQ IR NO: 384 }

cy sve Thy Oye --- --~. Tle Cyp Ada Tyr Ala Alm Cys --- Gly cys (GEQID Nth ner)
woe Phe Oye eve se. Tle Ove Ala Gyt Ala Ala ys Yar --> Sys {SEQ IG NO: 3433

ores Oys Ale Tyr Ala Ala Cys Thy Gly Cys (BEQID NG: 384

iQti mod
os
eyugong GeUS

 
Bra e-- Phe Cys -3- a2 4 }

feo ves Phy Oye vo+ Gla --- Cys --- Sye Ala Bla Cys Thr Giy Cys (SEQ ID NO: 383}+ XN
i

Bowve Cys Bla cre ALG Als Cys Thr Gly Cys (SEQ JO NO: 886 }
Beq --~ YhOye e-- Gly --+ Cys Ala Tye --- Ala Sys Thr Bly Cys (SEQUD NO: 287}
Pyo «1. The Cys --- Glo ~~~ Oye Ala Tyr Bla <+- Cys Thr Gly Gye (SECONG: 398)

Bra vss ax Oys ~-~ Glu --- cys Ala Tyr Ala Ala Gys --- Gy cys (SEQ ID NO: 368)
Sya --- Phe tye --- Gha --> Cys Ala Tyr Bla Ala Cys Thr -e- Cys [BEQHD Nor 300)

i

5 My wen ft
Prieove+ Thy Cys - %

Bra ev« The ys --- Glu Pla Cys --- Tyr Ala Ala Cys Thr Gly Cys (SEQ IB NO: 361)
Pro vee Thx Oye o-+ Ghia tle Cys vee ce Sha Als Cys Yor Oly cys (SEQI0 NG: 392)

ye --~~ Glu Tle cys --- Pyx os. Ale Oye the G@ly cys (SEQU NOOS93)
Stee Gdn Tle CyS -ee Tyr Ala ss. Cys. Ths Gly Cva (BEQID NG: 394)

vee Gite Tle tye os Tyr Ale Alm Cys <-» Gly Cys (SEO I NO: 888)
~-~ @lu Tle Cys --- Tyr Ale Ala Cys Par --- gys {SEQ 1D NO-W.396 }

Gly cys (SEQ IG NO: 397 }
wee Glu tle Cys Ala <s~ --+ Ala Cys Tax Why Cys (SEQ ID NO: B98)

ye ves Glu Lle Oys Ala «++ Als «= Cys Thr Gly cys (SECO NO: 369}
Ryes «+ Gin Tie Cys Ala --- Ala Ala Sys --+ Gly cys (SEQ 1D Nth 406)

1}

}
}
‘

oxo ++

Bg vee

Braces 7
Brave

PYG wee

Era ~s> ,
Prg ae
 

BQ vex

 Pro ver Gh The Cys Ala ~~~ Alm Ala Qya Thr --- Cys {(BEQID NO: 4G
Bro © ya roy Glu Tie Cys Mla Tyr v-s Ala Cys Thr @ly Gys (SEQ IO NG: 402
PrQ. ere Thr Cys «+» Gly dle Cys Bla Tyr es< <+°+ Oya Thr Sly Cys (SEQ WD NO: 403|

B Yke Cys Ala tyr --- Bla ys --- Gly Cys (SEQUD NG 404)Peg wee The Cys eve Gi .

4 tyes Ala Tyri--- AIG Cys The --- Ge (SBQID NO: 4053

i

Bro wwe Thy Sys e+ GhuisTae ¥

Bro ses Uhe Gys -~- Glu fle Cys Ala Tyr Ala «~~ Oya The Gly cys {SEQ HD RO: 466)
Br@ocer Thr Gye ses Gla dle Cys Mle Tye Ala s+ Cys oso Gly cys {SEQID NO: 407)

sos Gly De Oya Ala Tyr Ala «-+ Of Phe: s+» cys {SEQIONG: 409)
Shu lle Cys Mla Tyr Ala Ala Cys --- Gly Cys (SEQ ID NO: 469)

Gin Tle Sys Mla Tyr Ale Ala (yp «-- ++ cys (SEQ IG NG: 416)
RYO ras PRY Cys --- Giu tle Cys Ala Tyr Bla Ala Gye Shy --~ cya (SEQ ID NG 474}

Bro ws.

 
BrQ cee ‘Thr Oye Gly --- lle oye Ala Tyr Alw Ala Cys Pee Gly cys {SEQ iD No: 412}
Bro vee he Cys Gly w<~ ~s- Oye Alp Tyr Ala Ala vs Thr Gly cys (SEQIQNO: 413)
Process Phy Cys Gly ++ s+ Cye -<- Tyr Aba Ala Cys Yar Wy Cys (BEQUD NG: 414}
Seb ves Mer Cys Gly so. s+ Gye Bla w+ Hla Ala Qys Shr Gly Cys {SEQ iO NO: 415}:
Bro s+. Thr Cys Gly -~+ s+ Gye Ala dyn --- Ala Gye whe Gly oys iSECHID NO: 416)
Bea <-- Snr Oya. Gly «-< --+ ys Ala Tyr Ala «++ Cys Thr Gly Cys (SEQ ID NO: 417)
Pro ers (Par. Cys, Gly --+ cor Cys Ble Uys Ala Ale Gye ~~. Gly Cys (S8Q (9 NG: 418)
Fro ores Thy Cys Gly a-- -- Ove ala for Ala Ala Oyp The --- fys (SEQID NO: 419)
Beg <s+ TAY Oye Gly +-- We Gye -+- Tyr Ala ALA Cys fhe Wly Cve (SEQ IO NO: 426)
Bro <-> Thy Cyp Gly. --= Tle Cys --+ +++ Ale Ald Gys Thr ely Gee (SEQ IO NO: 427}

FUG, 1
(sheet 7 of17)
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p Cys Gly --- lle Cys --~ fyr «+ Ala Gys The Gly Cye (SEQ ID NO: 422)
Cys Gly ves Tip Ops >. Myr Ala «+» Cye The Gly ys (SEQUIB NO: 423}

¢ CYS Gly --. We Cys --~ Tyr Als Als oye --+ Gly Cys (SEQ'ID NO: 424)
Cya tly «+ Ple Cys e+. tye Sle Ala Cye Thr --- cys (BEQUD NO: 495)
cys Oly +-- Yue Cyp Ala --. Ala Ala tye the Gly tys (EQNO: 426)

¢ ys Gly -+~ Tle Gye Ala s-- s+ Ala dys Thy Gly Oye (SEQ ID NO aay)
Cys Gly -«~ The Oye Ala --- Bla wo~ Cys TRE Sty ys. {(SECHENO: 428}

F Oye Gly see Tle Cys Ala ss Ala dla Cyp ~-- aly oys iSEQ ID NO: 429}
' SyS Hiy «+. Tle Cys Ala --» Bla Ala Cys Thr <+- ye (@EGIONO: 436}

 

nx Oye. Gly ~-+ The Cyp ala yr --< Ala dys the oly Sys (SEQ INO: 434)

ne Cys Gly --+ Tle Cys Ale Sy--- -4- Ops the aly Cys (BEC ID NOX 433}Rye Giy wee Tle (ye Sle Tyr --» Ala Gya.«-> Gly tys (S80uD NO: $39)‘cya Gly ve Ele Cys Ale Jyy --- Ala Cys Thy -.- Oye SEQ ID NC484 )
2 fps Oly -. TR Tyr Ala --+ Cys The Gly cys (SECO NO:‘Rye Gly se. 7) a Pyr Alg s+ Oyo -s- Gly Oye (SEQYO NO: 456)

Oye Gly see 1 Ala Yyx Ala <<» Oye Thr ss. Cys ee,(ONO: 437}Er CyS Gigi es. 7 & Pye Ala Ala oys --- Gly ¢ya (SEQID NO: 438)
ay Oye Gly ve~ Yle Cys phe Tyr Alp Ala Cya ve --e Cys SEO 1D NGe 439)
Br oye Gly «+n dle Cys Ala Syr dla Ale Cys Shr --. cys (SEQ ID NO: 440}

 
Cys Gly Glu ~-+ Oys Ala Tyr Ale Ala Cys The Gly cys (SECO NO: 4aa4)

Bro --~ Pox Cys Gly Glu w-~ Cys --- Syr Ale Ala Cys vhr Gly Cys (SFQUD NO: 442}
Ay Gha --~ Cys ss +--+ Ala Ala Cys The Gly Cys {SECHD NO: 449)

Gly Glues Oye --- yr es. Ala Cys Thr Bly oye teen in NO: 443)Gig Gla -~- Sys --- Tye Bla ~s- Sys the-aly eye {SFO IO NOs 4454Gly Glu --- Oye «-~ Tyr Ala Ala dys «9+ Gly cys GEO IB NG: 448)
«Gly Glu -+- Cys «++ vy Ala Ala cys Thr --~ cps {SEQ TONOi447)

Gly Gla -~- Cys Bla «+~ Ale Ala cys thr Mly cys (SEG iO NO: 448)
& Gly Gli s.5 Cys Ala ~s= ++. Rie Cys Thr Gly cys (SEQID NG: 449}

we Gly Win ---ys Mla o-- Bla ««+ Gys Thr Gly ys (SEQ IDNG: 480}
ys Bly Ola ~-+ Oye Mla <s~ Ala Me Cys --- Gly cys (SEQ IO NO: 491)

Gly Ghi s+. Cys Aka «-- Alp Ale Cys Gar --- Rye (SEO ID NO: 452}
‘Gly Glu --- Qye Ala tyr ++ Ala Cys Thr gly. cys SEC}ID. NO: 483)

“pe Gly Gia ses Cys Aba Tyr ses ee eps Shr Sly cys (SEQ.IDNO: 454)

Gly Glu --- Cys Ale Yyr +«- Bla Cys «=.hy Sys (SEG ID NO: 485}
Oly Giu ves Gye Ala Tyx Syp (SEQ ID NO: 456)

ys Gly Glu --- Cys Ale Tyr Ala --- ys the Gly cps (SEQUD NGQ:4a?d
R GAyGh os + Cys Ala Tyr Als -++ Gye --- Gly Gyr (SEQ1D NO: 488 }

Sly Gly --- ys Ala tyr Ala --+ Oye Yhy --- Oya {SEQID NGr 459)
Gly Glu --- Cys Ble Ter Als BLA cya +. Gly Gye (SEQ I NOL466)

Ys Gly Gly +<- Uys Ais tyr Ala Ala Cys --- «+. Oye {SEQ ip NO: 464 }
S Gy Glu «~~ Cys Kla tyr Ala Ala Cyp Par --+ Cys {SEQID NO: 462}

Gly Glu Tle Cyg ore. tyr Ala Ala Cys {nr Sly Cys (SEQ ID NO:483}
Aye CYR viv vee Ria Ala Cye Thy Gly cys (SEQIO NCk 44}

Mle Cpe wee eee aes Ala Oye Gd Gly aye (SEQ HNO: 465)
CYR wre --~ ALR o> Cye The Gly Cys iSEO 1D NG: 468 }

CyB ewe eee Ala Bla ys --- @ly Cys (SEG |ifs NO: 497 }
Cys --« se. Ala Ala Cys The +s. oys {SEOID NCH 468)

FIG. 1
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Pro --~ Phy Oya Sly Glu Tle Oye. <r- Tye ~~ Ala Cys The Gly cys (SEO INO: 409)
Proce. Thy Oye Gly Glu dle Cys --- Fer cee o-- Gys The Gly tya (SEQ HO NO: 470}
Pro --- thr cya Gly Gla Yle Cys. --- Tyr ons Ala Cyg-vs- Sly Cys (BEQIDO NCH 477)
Pxq ves The Oye. Gly Gu We Cys s+ Tyr vs~ Ala Cys Thr ~-» Cys (SEQ EDNO: 472)
Bro scr Shy Oes Gly Ghu Te tyes --~ Tye Ala --- Rys The ly Cys (SEQIONG: 473)
Pro vs» TRE Cys Gly Glu Yle ‘Cys ~~~ Pyx Ma ---+ Cys es~ Gly cys (SEQUD NO: 474}
Proves Pay eye Shy Glu Ihe Cys <-> {yr Aba «+ Cys far --~ cys {SEO ONO: 475}

By: --~ The Cys Gly Glu Tle Cys -+- Tyr ala Ala Gye --* gly Cys {SEQIO NO 476)
LBxts ou Whe Oye Gly Glu Tle Cys --- tye Ala Ale Cys s++ cvs Cys (SEQIDNOQa7? }

 

 

Bro c-+ Tir Cys Gly Gh lle Cys s-. tyr Mle Ala Oys thr «-» cys {SEQID NO 478}
Fra The Cys Gly Glu Tle Cys Aka «»- Ala ALB Cys var Sly cys (SEG INO: 47¢}
erg vee PRY Sys Gly Glu Ihe Cys Ala vs- --« Ala Oys Thr Sly cys {SEQ MONO: 490}
fro esk The Cys Ghy Glu The Cys Ala ses ass ees Oyp Thr gly cys (SECO NO: day}

Phe Uys Gly Glu le Oye Ala ~-~ ~>~ Ale. Gye --> Gly Cys (SEQ IO NO: 488 }
whe Cys Gly Glo Tie Cys Ala +++ «+» Ale Cys Thr ---~ Sys (SEQ IO NO: 483}

Pro ves Shr Cys Gly Gla Ele Ces Ale ws» Ala <«+ Gys Thr Gly Cys (SEQIDNO:484}
Gro. oes Thr Ops Gly Glu Tle Cys Ala ~-- Bla -~- Cys --- @iy Cys (GSECHID NO: 489}
Bee She Cys Gly Gin Tie ys Alg --~ Ala -.+ Oye Uhr --- Cys (SEQ IO NG: 4H)
Peo w+ Thr Ops Gly Glu. Ile Cys Ala v-+ Big Ala Gye -~- Glycys (SEQ JO NO: 487)
Bre we» The Cys My Gla The Cys Ala .-- Ala Ale Cys «m+ «+> Oys (SEQID NO: 488)
pr o-+ Thy ye Gly Glu lie. Cys Ala vo» Ala Ala dye Thr --s tye (SEQ ID NO:4eg)
Ero The Cys Gly Glu die Uys Ala Yyy --- AEA Cys She Gly Gye (SEQ 1D Noy 4g0)}
Pro ces Thy Cys Gly Glu Tae Oye Ala fyr e+. vee Cys Thy Gly Cye {SECO NO: 497)
Bro vay Wy Gla Ple Cys Aza tyx tee cas Ope se Gy Cys (SEQ ID NO: 492 }
Bro se The Oye Gly Glu le Cys Ala Bye s-. --- Cys Mhe --+ Cys (EC (NO: 499)
Pyo ve Shr cys. Gy Cha Tie Cye Ale Tye ~-~ Ala Gyo --- Gly cys (SEQ ID NG: 494)
Bro +-- Thy Uys: Gly Glu fle tys Ale Tye <«~- Bla Cys -«~ -s- Gye (SEQ ID NO4g5)

ye. Tle. Cys ALR Tyr --+ Ale tye Thr --~ Cpa (SRC ID NO: 496)
Yle. Cys Abs Tyr 8 ¥Tyr Ala «++ Cya for Q@y cys (SEQ ID NO: 497}
tie ys Ala Tyr Ala »-+ Oye --- Sly Cys {(SEQID NG:498)
Sle Cys Ala Tye Ala +s» Cyp ve~ vee Cys (SEQ ID N&m459)
tle Cys Als. Pye Ala --s Qve The --- Cys {BEQIO NG500)
Tle Cys Alu tyr Ala Ala ¢ys --- @y cys (SEQUIDNO:501}

tle tye Ala Tyx Ala Ala Oye. --- --- cys {SEQ ID NG; 602}
Tle Cys Ala Tye Ala Ala Cys The +r dys {SEQ iD NO: 503 }
Ne fye Ale Tyr Ale Ale Cys Shr Gly Crys (SEQUO NG: Sod}

. Tie Gys Als tyr Ale Ala Gye TheQ@y tyes (SEQ 1D NO: 505)

The Cys Ale Tyr Als Ala cye thr sly cyé {SEQ ID NC: 506)
wos ~+- Cye Ala Tyx. Ma Ala Gye Thy Gly cys {SEQ ID NQ:507)

- Ede Oe os tyr Als ala Cys the Gly cys {SEQ ID.NO;: Sag)

 
 »  

Pre Oy co Gye ees oes Tle Sya AMA --~ Ale Ala.Cys Thr Gly cys (SEQ 1D NO: 599}
Bed. Skyss _ Ala tyr =t- Ala.Qve Thr Siy cvs {SEQ IG NO 843)
Pre My oe va tym Ale --7 ys Ter Gy gys {SEQ IDNO: 81)

Shy + ~ tyr Ala Ala Cys --- Gly cys (SECHOND: $49)
ay -- one ‘Tyr Ale Ala Sya The --~ ¢ys (SEQED NO;S13)

}

@

Bro Giyowss Bye «-- Gla --- Oys Ala Tyr Ale Ala Oye Thr Gly cys (SEGID NO: 4514
Gly vee Cyk ~-~ Glue +e} Gye4 Tyr Ala Ale Cys Thr Gly ora (SEQ ID.NO: 615

FIG, 3
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BYG Gy vo Cys ve~ Glu s+ Qye-Ala +-- Ala Bla Cys Thr Gly Cys {SEQ} (ONG: 516}
Fro hy (CyB wwe Gia res Oye Mla vyr «+. Ala Cys he Qy dye (SEG IONO: 547}
Bre Gly vss Sy@ evs Glu sas Cpe Ala Tyr Ala «-- Cys Phe @ly oye SEQID NO: 518)
Pro. Giy ses Cy@ ses Gin -+- flys Ble Tyr Ale Bla Cys --» Gly cye {SEG IDNG: S19}
Fae @hy ver Cys eee Ghat --~ Cys Ale Tyr Alls Ala Cys Thy --+ tye {SEQ 1DNO: 820}
Bre’ Gly vse Cys --- Gu De Oys +++ fpr Ala Als Sly Cys (SEQ IONO: 627 |
Pro Ghy crs Sys vee Glu Tle Oye s+. -o« Als Ble dy fys (SEQID NO: 5233
Pro Giy <«~ Qys -“~ Siu lle Cys ve Tyy vss Ala Oys thr @ly cys. (SEQ ID NO: 823)
Bete Ghy von Cye ses Glu Fle Cys o-- Wye Bla --~ Cys The Sy Cys (SEQID NO? $24)

‘ Glu Ile Cyg -+- Pyr Alp Ala Cys <-- @ly cya {SEQ ED NO: 6283
eee GH Tle Cye --+ Tyr Ala Ala Oye fhr -3- Gs (SEQ ID NO: 528}

die Tye Alw -++ Ala Rla dye the Gly ¢ys (SEQ ID NO: 527}
Peo Bly -- Cy# va Glu Le Cys ALB --- -+- Ala Gys The iy Cys {SEQ ID NO: 628)
Bro Gly ve< Cys s-- Glew da wns Ala «= 0 Gly Cys [SEG IB NG: 529)

yore. Cys on» Glu Ile dys Ala --+ Qa Ala cy ty cys (SEQID NOD S36)
- Glu Tis Cys Ala -+s Als Qla Cys Ter --- cys {SEO IO NO! 387}

Pro Gly vow Cys -e-' Glu fle cys Ala Dpr --- Ala dys The Gly cye (SEQID NG: 638
Pro Gy ove Oye. soe Gla 2ie Cys Ala Pyy --- --- Sys Phy Gly Gys (SEO ID NO: 5933

yovsw CYB oe Gia Tle Cys Ala Tyr --- Alea dye --- Oly Oye {SEQ ID NO: £34}
ses bya v-~ Gin Eka Cys Ala Tyr -+: Ala Gye Thr <-> gyre (SEQ ID Nir 88s }

~~ Gye Thr Sly Cys (SEO 10 NO: 534)
wes QY8 ~-< Gly Gye (SEQ ID NO: 587)
w=» Oye The --- cys (SEO ID NO: 938)

s Ala Sya ss. Gly dys (SEG ID NO: A803
Ala Oys c+ +> Cys (SBQ ID AO 5403
Ada ye Thy --- cys (SEQUD NO: 544)
Ala Gys Thr Gly Gys (SEQ ID ND: 5433

‘Alea Cys Thr Fly Cys (BEQIO NO: 543)
2 Ala Cys Thr Sly Cys (SEG ID NO: S4d}

Alea Gye Thy-gly cys (BEQ ID NO:545)}
Ala Cys The Sly cys (SEQ IS NO: 54a}
won Uys TheGly Qys (SEQID NO: 847}

a Cys --- Gly cys (SEG HNO: 54a}
Ale Cve Wur--- Cys (SFO ID NO.ag)
ia Cys Thr Gly cys (SEG IDNO: R86

Ale Gya Tht Glytys {SEQ4ED NOs 454

Als Ohys Thr Giy oye {SEQ 1 NG: ‘S52
wee Cys Tar Ghycys (SECIO NO: $59
Rla Cys --< Sly cys (SEQ ID NO: 5639

Ala Oye Thr ~-~ cys (SEOID N&: 655}
Ala Cys Far Gly cys {SEQIO NO: 5668}

ays Thr Gly Cys {SEQUIONG: 557}
‘ame Cys Bhar Gly oye (SEQID NO: 858}

. Ja Ala Cys --~ Gly cys {SEQID NO: 588}
Px@. Gly or Cys Gly ves Tle Cys Ala --+ Ala Als Cpe. The «+ Cys {SEQUD NG: 860)
Bro Gly -~~ Oye Gly --- Phe thie Bld Tyr --» ala Gye Wir Why Sys {SEQ IR NO: 884 }
Peo Giy «++ Oya Ghy -s- Die Oye Ale Pyr --- «-- cys The Gly Cra (SEQ INO: 562}

FIG.

isheet 10 of 17}

ms Ka <3a 3x
28te Sh. L;=“nm 2oa cad a

 Bro Gly ++
Fre Gly

wee OD Pro Oly wae

PGS
 Bro Oly

at!ant
Pro Gh
Pre

 Pro

Prin Gly a+. Cys «++

fro Sly --- Cys <-->

Bre Sly wee DVR www at

i 4

pane
wf oe t t F

;28B Gcrs
4weG

8 iy cee SYN owe -e

Ser mY2Gy on Dye as.
lp ws.

a4
Tay Swe 4

Gy wee OVE Gly eee

 
ne

€

 
 

Why ose

3

}
}

}

1339



1340

WO 2007/101158 PCT/US2007/062815

11/226ekRee

Yro Gly s+ Cys Gly.--- Tle Cys Ala Tyr --~ Ala Cys --~ Gly Cys (SEQ 1D NCE 983)
Bra Gly ew+ Cys Gly --+ The Cys Ale fer --~ Ala Cys The --+ Oye (SEQIONRD: 56}
Pre Gly sve Cys Gly --~ Tle ys Alg yx Ala --- Cys Thr @ly cys (SEQ ID NO: 5BS}
Bre Vip «++ Oya Oly «+. Te Cya Ale Yyy Ala --- Cyg ++. Gly tye {BEOQ IO NC. sea)
Fro Gly vos Cys Ohy --- The Oye Ala Ty# Mla --- Cys The +++ Cys (SER IDNO: S07}
Pre Gly «w+ Oye. Gly dis Cys Ala Pyx Ale Ala Cys ©-- @ly Cys {SEQ 1 NO: BEB}
Pro’ Gly e+» Gye Gly --~ Phe Gyp Ala tyr Ala Ala Cys «+~ --- Cys (BEG ID NO: 8g)
Bra Gly vr» Cys Gly --- dle ays Mla Tyr Ala Ale Cys Thro--- tye {SEQ ID NO: 370)
Bro Gly -««~ Ops Gly Glu +-~ dys ala Tyr Ala Ala Cya Takaty cys (SPQ ID Ne 677}

8

Gye Gky Blu --~ Oye sa TyAla Ale Cys Thr Gly Cys {(SEGHONO: 573)
Bro Ghy «oe Cys Gly Glu -+- dys one os + Ala Ala Cys The Gly Cra (SEQIONG: 87a}
Bro Gly se+ Cys Bly Bla o-~ Cys, ve~ Dye eee Ala Oys Thr Gly cys (SEQ ID NO: 874}
Pro Gly «-~ Cys Gly Gla --- flys --« vy Ala «+> Cys Thr Gly cys (SEQ ID NO: 578}

hy sss Oye Gly) G)y --- Oya ens DyAla Ala Gya -~ Gly cys (SEQ SONG 57a}
tye Gly Glu ves Cys -+~ tyr Ala ‘Ala Cys Thr --- Cys (SEQHOQ NG! S773

2 Gy o> Cys Gly Blu --s Cys Bla --> Ala.Ala cys The Gly cre (SEQ ID NOK 578)
2 Gly we- Cys Gly Gla ~~~ Cys ALR «~~~ Ria Cys The Gly cys (SEQ IDNO: S79)
hy ore Gye Sly Gla --- tye Ala --+ Ala ow» cys The Gly cys (SEQ UD Nt: 580)

Eom n oo <s we
>*,

iz

%otgoog o£ “MG t by¢ +

orAPAof47Hy.; oDG&
wo Bly eve Cys Gly Glu s+ Oye Ale «+. Ala Ala cyh --- GY Cys (SEQ ID NO: 881)
wo Gly we Cys Gly Glu --- Cys Ale o-- Ala Ala Gys Phy --~ cys {SEQ ID NO: 582)

%a7 Le
vee Kye Gy Gin wes dys Ala Pye --~ Ala cys Thr Gly ye {SEQ 1 Ne 683 }

Foeme Cue Gly Shu ves Cys: Ala Tyr «-- <-- Cys Phe Gly cre (SEQID Nox Sa4 } 
 

 

Pro Oly ses Bye Why Glu s+. cys Bla fyr --- Ala Cys <-» Gly tyes (SEQ INO: 6853
Bea Why --- Oye Qly Ghu «+» Cys Bik ‘Tyt +--+ Ala cys Thr --- cys (SEQUIO NE: 588 }
Pro Gly s+~ Cys Bly Glu c+ Cys Ala Tyr Als --+ Cys Thr Gly cys (SEG ID NO: 587)
Pro Sly yak Tyr Ala ves dye --. Gly Gye (SEQ ID NC5a)

ney Gly Tyr Bla s+« Oye The «-. cys (SEQ ID NO: 5ag)
bro Gly {yr Ala Ale tye <-- Gly eye (SEQ IO NO: 580]

yt Ale Ala Cys <-- S~. Cys (SEQ 1D-NO: 594)
2oD 3to as

ere aly Tyr Ala Al& Cys GRE so» Sys [SECUONG G2)
exo. QY » Rye Sts Ale Cys Thr Gly cys (SEQ 1D NO: 693)
Bro Bly ~e8 Kla Bla Cye hr Sly cys ISECIDYNO: $84}

vee wee Aly Oya ‘The Gly cys (SEO 1DNO:895)}
YALA --- Cys The Bly Oys (SEQ IR NO 586)

i ves Bla BIA CyB ~-~ Sly cys (SED ID NO: 897)
Exe Gly cow Cys Gly Glu the Gye w-- «ee Ala Ala Cys thr --. Cys (SFO IR NO Bg}
pre k

 
bu De Cys -s- Tye --- Ala Cys The Gly cye (SEQ io NO: Spd)

Bro-Qly se- Cys Gly Gly Tle Cys e+. Tyr os --- Oe The Sly cys (SEQ ID NO: 8003
proGly ess Cys Ghy Gln Te dye ees TYE Gee Ala Oye --- Gly tye (SEQ ID NO: 805.7
Bro Gly ons CYB Gky Gli tle Cys --~ Dyr «+» Ala Cys The -~- cys (SEQ ID NO: 602)

Gly Glu Tie tye --. Tyr Ala --- Gye Phy Gly Cys (SEQ HNO: 603),
8. Gly Glau Die Cys <-» Tyr Ala u-- Cys --- Gly oys (SEQIONG: 604}

@y Gly Mecys --» tyr Ala ves Gye Thy --- oye (GBQIONO: 608}
why tys Gly Gln Vie fys --- Tyr Ala Bis fys --» Gly cys {SEQ ID NO: 600)

wep Gly -~- Cys Gly Qiu Te Gye --~ Gyr Ala Ala Cys <-- «~~ Cys (SEQ ID NO: 807)
e GlyGiu fle Oye --- tyr Ale Ale Cee Whee -<-) Oye (SEQ EO NO: cos }

Pro iy «++ Gye Sly Gla Tle Cys Ala.--- Ale. Ala Cys Thr Gly Oye (SEQIDNO: 909}

FIG. 1
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Pre Gly vee Cys Gly Glu Lhe Cys Ala --+ --- Ala Cys Thr Giy oc yi (SEQ IDNO: 610)
Reo Wig ~~~ fye Gly Glu Tle Oya Alacsse seo ens Cys Thr Gly cye (EQ IDNG 614)
BEG Gly «-- Cye Gly Glu lle Cys Bla vn~ ~-s Ala ys os Gly oye (SECMNC: 812)
Pro Gly we« Ops Gly Glu Tle. Oye Ala «s0 oss Bla Cys Thy a. cys (SEQID NC: 643}
Pra Giy ves Cys Oly Glu De Ope Ala <<+ alla o-- fys The Gly Cys GSCI NO: 8}

ide Cys Ala -«+ Bla -+» Cys +» Sly cys (SEQ ID NOveds)
Bro Sig a-+ Oys Gly Sys Ala +++ Ala ve» Cye The --+ Cye {SEQ INNO: B18)
Bee Gly vey Uys Gby fie Cys fda => Ale Ala Cys «+ Gly cys (SEQ ID NO: 647}
Bre Gig -~= Oys Gly Glu dle Cys Ala --» Ala Ala Cys ve~ se~ Oye {BEQ ID NO: 815)
Pre Ghy v+- Cys Gly Gig Me flys Ala --- Ala Als Gye Thr --- cys (SEQ UD NO: 6493
Feo Gly --» ye Gly Glu Tle Cys Ala Tyy --» Alla Cys The Bly oye (SEQ 1 NO: 620)

~ Oye Gly Blu kle Cpe Ala Tye sa. ++ Oye The Gly Ces {SEQ ID NO: eg }
The Cys ALR PyY ree ses Cys ome Gly Cys (SECO NO622}

PEO Gly vow Cys Gly Gia Tle Cys Alla Tyr ee. ce. Cys Thy --- Oye {SEQ IO NO:823}
fro Sly -+~ cys Gly Glu lle Sys Bla tyr w= Ale Cya -- aly Cys (SEQIONC: 624)
Peo Sly e+ Oya Gly GluYle cya Als Tyy --- Ala Qyp one +++ Gye (SEQ HP NO: 628}
Pro.Gly --- tye @ly Gu tle Ops Ala Tye --- Ala Cys Thr s+ Cys {SEQ ID NG: 626}

Yours Cys Gly Gla Tle Cys Aly Tye Ala --- Cys The Gly. oye {SEG HO NO: 627 }
yo ves Sys Gly Glu tle Cys Aka Tpr Ala w+ Cys ~<- Gly Oye (SEG 1D NO: 828)

tPye uly we ys Ghy oeeoeafez $4heed FalfodGook >oy 7m xg

Pre Qh

Pre Giy os Oya Gly Gln

me

}

Pralgly e+e Cys Gly iu die tvs Bla tyr ATA --- Dyes +++ -- pys (SECON: Seq}
BO Gly o~~ Cys Gly Glu Tle Cys Ala Tyr Ala ~~~ dys Thr --- cys (SEQIONO: 630 }

re Gly ws» Oye Sly Glu Lie Cys Ala Tyr Ala Ala Cyg --~ Glyeys {SECIS NO: 834 }
Pra Gly eve Oye Gly Glu Tle ye Ala Tyr Ala Ala (hye as. <-5 tye (SEQ YO NO: 632 }
Bro GU s-~ Cys Gly Clu Ile Cys Ala Tyy Ale Ala Cys Thr --- dys (BEC ONO:633)‘

}Gi le Cys Ala Tyr Ala Aka da tthe Sly tya [SEQ HINO: 634
ves Xe Cys Ale Tyr Ala Ala Cys The Gly oye (SECO NCE 885 }

sowwe vem CvG Ala Tyr Ala Bla Cys The @hy Cys’ {SEQ HO NO: 636}
ves wee Cys dey Tyx Aka Ala Oye Tht Gy dye (SEG ID NO: a7}
eee wee Oya Alasa» Ale Ala Gys Phe Gly cys (SEQi NO: 638)
wee vee Cys Ala Tyx s+ Ala Cys The Giy cye (SEQ ID NO:A3o)
ver oes Ope Ale yr Bla --6 tye The Giy tys (SEQ IDNO: Gia)
wen sve Cys Ala Tye Ake Ade Cys --~ Gly cys (SECO NO: 644}
‘ee vee Cys Ala Ppp Ala Bla Cys Thy --- Gys {SEQID NOK 647)

a8 CyS vey Tye Ala Ale Cys Thr Gly cys (SEG ID Nee 643)
de Cyn ~n2 ++ Ale Ala Oye Thr Gly Cys (SEQID NO: Bd4}
de Cys vs+ Tyr ~-+ Ale Cys vhr Gly oye (SEQI0 NO: 845 }
de Sys <+- yr Ala -+> Cys Thr @ly cys (SEQ IO NO: B46}
38 OyB -0+ Tyr Ala Ale Cye «++. Gly tyes {SEQ 1G NO: 687}

vee The Cys --< Tye Ala Ala Oye Phir --- cys (SEQUD NO: Baa5

 
 Feo hy PAY.+ Oye wen eee Ule Oye Ale o-- Ala ala cys ‘She Gly tys (SEG ID NO: 649}

BrO Ghy ThE CYS se< sor The Oye Ala v--+ -s+ Bla dys Thre Sly cys {SEO ID NG: aeTO Gly The Cys ~«+ we» Tle tye Bla «s+ Ala «=> Oys The Gly Cye (SECO NO: 6
Cys eve ave Te Oys Ada se. Ala Ala: Gye «+. @1y oye (SEQ. 1D NO: 66

Page vee wee PleCps Ala ---+ Ala Ald Cys Por --+ Cys (SEQUO NO: 68
YB wee ws The fys Ala Tyy --- Ala Cys hy Gly cya (SEQ ID NO: 654

Bre Oly Thr Cys --5 -+- The Cys Ala yg ne- e<) Cys Thr Shy Cys (SEG HNC: 885
Bra Gly The Cpe ves v-~ Tle Cys Ale Tyr 4+- Ala dys <-+ @ly dys {SEQ 1D NQ: 656.

FUG. |
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Pro Gly Biv Cys e«- s+» Tle Sym Ala ‘tyr. --~ Ala tyes thr --~ oye (SEQ ID NO:667}
pre Siy Thr Gye «+ --- dle Oys Ala tyr Ala s+~ Oya Thr Gly cys. (SEQ ID NO: 656)

y The Cys ves ~-- Tle Cys Ala Tye Ala <-+ Oye one Gly Cys {SEO ip NOr658)
Peo Oly Sar Cye eve se Tle Oye Ala tyr Ala v+- Cys Phe ~-- cys (sea ID Nee Bod}
Pro iy Tor Gye --- -~- ive Cyt Ala Pyr Ale Ala Qf -=~ @ly ye {SEQ 10 NO> apt)

Gly Thr Ops ve. «o- Pde Oye Ala Ter Ala Ala. Gps vs. -< cys (6ECUID NG: 862)
\ Bra Gly Thr ys --- --- We Cys Ala ‘tyx Alp Als ya Thr ~«* oys (SEQ ID RO: 683)

Qy The Cys sor Glu s+. Cys Ala Yyr Ale Ala dys Thr Gly cys {SEQ iD NO: 884 3
bre Gly Whe Oye --~ Glu ~-~ Cys oa tyr Bla Ala Oye The iy Gp (SEQ iD NO: 666}
Pre Gly Tare Cys » Git voy Cys n-- sss Ala Ala Cys The Sly Cys (SEQ ID NO: 868}

Shy The Oys --+ Hw ane Cys oon fy-<s Bla Cys The Oly cys (SEQ i NO: Bey}

  
Bee Sip Whe Cpe nnGta ve. Cys ones Tye Ble so o- Cys The Gly cys {SEQ 1D NO: 868 )
Bre Gly The Uys --- Glu sss Sys --- tye Ala Ala cys --» sly tye (SEQUD NO! 889}
Pre Gly The Gysi cee Gh s+. Cys «++ Tyr Ala Ala Cys Fhe --- Sys (SEQ INO: 6703
tro Giy Thr Cye -« alu ww & cys Thr Gly Cys (SEQ ID NO: 8x4}af

m pal ee ’

.t t3
Y F: wo &pa bd

Pep Qj Tur Gye e+ Bla e+ & Cys fhe Gly Qe GEGNCE 6724
%wed we Re 4. a ,

os a pa

Bye Gly Thr Cys e~ Glu sry Cys Ala --- Ala a. Gye Thy Gly Oys (SEQ ID NO: O78
Bro Gly Tar Cys o-~ Glu ~-+ Cys Ala se- Ale Ala Oye «+ Sly dys (SECHDNO: 874)

fyeywos ke

wy 4thGao weyot

}

Qly Tae Gye so~ Gla += Cys Bla -<+ Alg.ALs Qys Thy --- Gye (SEQ ID NO: 678}
iy Tar Cye ~-- Gla -<+ Cys Ala Tyr ~+» Ala Gye Thr Gly cys (SECUONO: ee)

Sy Gir Lys cee Bia o-~ Cys Ala yr ve. nen Cys Pao Gly cys {SEQ ID NOLG7? }
BrauThy Cys ve~ Glu s+» Cys Alm Pyy s+ Ala Gys --+ Gly Cys (SEQ IO NO: 878)
Bro Gly Thy Oya e+ Glu -<~ Cys Bla Gyr --+ Ale dye var --- cys {SEQUDNO: 879 }
Pro Gly She Cys ~~ Gig -+- Oye ala Tyr Ala --» Qe Yar Gly cys (SEQUD NER aeD}
Bue Gay Thx Cys s+ Gla --~ Cys Ala Tyr Ala -.+ Cys --- Gly cys {SEQID-NO: 684}
Bro Gly Thy Cys ++ Glu --- Cys Ala Tyr ala w-- Cys Thr --- tye (SEQ HD NO: 682]
fen Gy Tiv Cys --- Glu ve» Cys Bla Tyr Rla Ala Cys --- ay cys (SEQ ID NO: 8833
Bre Gly She tye -+- Gin -+« Cys Ala vyry Ala Ala Qys --- ~-~. ye {SECHIO NO: 684}
bro Gly The Cys: ~*~Glu --- Cys Ale Tyx Als Ala Cys Thr --- Gye (GEQUD NO: 895)
fro Chy Thr Cys ~~ Gly Tl¢ Cys sa» fpr Als Ala fya Thr Gly Cys (BEQID NO: 586}

dy 2 Oy8 --- Gla Tle Cys «.- we Ada Ala Gye the Gly cys (SEQ 1D NO: 657)
Pro Gly Theyg ens Glu Tle cys we www Saw Ala Oye The Gly Cys (BEQ ID NO: 68a}

Rye wre Gla Tle Cys vee ase Ala --+ Ops The Gy cys (SEO HO NO: a9}
Sys vos Glu The Cye s+ vseAla Ala ys --- Gly cys (BEQID NO: 6e0)

Pre Gly thr tye v+~ Ghs De dye oss o.+ Ale Ala Cys Thr <-~ dys (SEQUDNO: 6ot)
Bro Ghy The Cys se+ Glu Tie Cys ss. Tyr ~-» Ala Cys Thr Sly cys. (SEQ ID NO: 6823
Peo Oly Tar Cy# s-~ GI Tle Cys --- typ --. -+. Ops She Gy Crs (SECUIO.NO: 6943
Bra Why Uhr Cys sss lu De Cys --: Tyr -s- Ale Gyd «-- Sly Gye (SEQ ID NO. B8ad
feo Gly Thr Oye vos Qh Tle Cys cee Mer eee ALE Oye Shr + PSECLIO WO: 596 }
Bee: Gly Ver Cys s+0 [le Gys --+ Pyr Ala ~-~ Cys the Gy cys {SEQ IONG 698)
Reo Gly Thr Cys --» Blu Tle Oye ~.~ Tyr Ala--- thre ~-- Gly Cys (SEQ 1 NG: 6a7 }
Pru Ghy fhe Cys ves Ghu Tle Cys ee. tyr Ala.-+- Oya @he --- Cys (SEQ ID NOx 698 }
Bro Gly he. Cy«+. Gla Tle ys --- Tyr Ala ala Gye nee GY Oye (SEO iD NC685}.
exo Gly Thy Cyp ~-~ Glu Tie Cyp r-+ Tye Ble Ale Cys ------ tyes (SEQUID NO: fog)
Bre Gly Thr Cys --+ Giv The Cys --- Fyr Ale Ala Qys Sar --+ cys (SEQIONG: 701}
Bro Gly She Cys --- Gla Pie Cys Ala -~- Ala Ala Cys Thy Gly cys (SECUIONG: 702)
¥xo Ghy Thr Cys se Gla Tle Cys. Ala s-~ +-+ Ale Oye the oly cys (SEQ ID NO: 703)

FIG, 1
{sheet 13 of £7)
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Ove Bla --- ~ owes

O¥S ALB evn vee Bla

Qys: Ala ww wee Aly

Cys Ala «-+ Ala +e

Cys Als <v- Ala -->

Cye AlR ve~ ALB -«
Cys Ala --- Ala Bla
Cys Ala ove Ala Ala

Cye Alp --. Aja Ala

cys Ala Tyr +--+ Ala
Oys Ala Tyr «4s ++.

Oye Ala Tyr -++. v3

OyS8 ALG yr -<5 wos
Cys Alp Tyr --- Als

tye Ala yr wow Ala
Oya ala Tyr <-- Ala
Oye. Ala Tyr Aka -+-

s Tyr Ala ---

Tyr Ala ---
Wye ALS .

ter Ala Ala
a Tyxs Bla Bla

Tyr Ala ATA
yy

a Tye

- Tyr 2

Ala Gyp |

tyrre

Tyr -

oy=

Syx

Tyr

. TyK
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{SEQ ID NCh 704 3
(SEQ ID NO: 708)
{SEQ 1D NO: 706}
{SEQ (D NO: 707}
(SEQ IG NQ: 708 }
(SEQ ID NO: 708}
(SEQID NO: 716)

(SEQID NO: 714}
{SEQ ID NO: 712}
{BEQ ID NO: 743 }
(EQ ID NO: 744}
(SEQ ID NO; 7483
(SEQ HINO: 776}
(SEQ ID NCb 747
(SEQ ID NO: 74
{SEQUD NG: 71

(SEQ 10: NO: 72
(SEQ ID NCr 72
{SEQ ID NO: 72:
{SEQUD NG:
(SEGNO:
(SEQ 1D NC

(SEC ID NO: 7263
(SEQID NO:727}
(SECU NO: 728}
(SEQ ID N&e 729}

(SEQ ID NO: 730)
{SEQ IONO: 731)
{SEQ ID NO: 732)
(SEQ 1D NG? 733}

titO
wend ty LarTaewe
“Em3 af3.

{SEQ ID NO: 734)

(SEQ ID NO: 738 }
iSEG ID NO: 736)
SEQ IO NO: 737}
SECID NO: 738)
SEQ ID NO:

(SEQ ID NO.740)
(SEQ 1D NO: 741.)
(BEQID NO: 742)
(SEQ I NO: 743)

{SEQ ID NO: 744 }
(SEQ 1D NO: 745)

(BEQ 1DNO: 746)
iSEQUD Non a7)
{SEQ iN NO: 748}
(SEQ ID NO: 749}
(SEQ 1D NO: 750)

f
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{SEGNO: 751)
(SEQ 1D NO: 792}
(SECy I NO: 753)
(SEQ HO NO: 784)
{SEQ (0 NO: 7683}
(SEQ ID NO: 7563
{SEQ 10 NG: 787}
{SEG ID NOQ: 7863
(SEQ ID NG: 78g)

{SEQ 10 NO: 760)
ISEQ ID NO: 767}
(SECUIE-NO: 782}

(SEQ 10 NO: 783}
(SEQ 19 NO: 764}
(SEG 1D NO: 755 }
(SEQ 10 NC: 788.)
(SEQ ID NO: 7BF}
{SEQ $0 NO: 788 }

{SEQ 1 NQ! 769}
(SEG {D ND: 770}
{SEQ HONG: 774}
(SEG ID NGh 772 }
iSEQ ID NO: 773)
{SEQID NCH 77a}

{SEQ ID NO: 778}
(SEQ ID NG: 77@}
(SEQ ID NO: 777}
(SEQ ID NO: 778)
(SEQ ID NO:778}

(SEQ ID NO: 780)
(SEQIO NO: 754}
(SEQ ID NO: 782}
{SEQ ID NO: 783}
(SEQ ID NO: 784)
(SEQ ID NO: 765 }
(SEG ID Nt786 }
{SEQ INO: 787 }
(SEQ ID NO: 788}

{SEQ 1D NO.789 }
{SEQ 10 No: 780)
{SEOID NO: 794 )

{SEQ ID NO: 792}

(SEQID Neh 793}
(SEQ ID NO:754 5
{SEG ID NO: 798 )
(SEQ 1D NO: 796)

(SEC ID NO: 7e7 )
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Bocee Tye aes Ala Cys Tho Bly Cye (SEQ HD NC! 798)
By Glu ses Cys --. Tye en. sos Gye tor chy Cys OECD NO: 799 )

Sy Mae Cys Gly Gln +e. Oya +++ Gyr --. Gla Oyp --- Gly cys. (SEQHUO NCE goo}
The Cys Gly Gla vs» yg sss Dp +-. Ala Cys Thr ~-- cys (SEQID NO: BOF}

geo Gly The Cys Gly Glu «+. Sye «+. Tyr Ala o-- @ys Thr Gly cys (SEQ ID NO: 802 }
fro Gly The Cye Gly Gin ~-- Gye --- Pyr Ala ---+ : ye (SEQ HINGE BOS)
Pro: Gly Pox Cys Gly Glu -9~ Oye w+ Gyr ALY eee (SEG ID NO: 84)
re Gly Thro Cys Gly Gla w+. Gye «e. Tyr Ale ALS {SEQ 1D NG: BOR}

tr
¥ t t &. ce

wee 2 Oe

22283nem&. r3%
teFS

apet Met ori.ahm
Sro.@y Thy Cys Gly Glo ~-». Cys -s~ Ter Ala Ala Oyg -*- --+ Gys {SECLIDNO:ede)
Bre @hy Tar Cys Gly Glu ++ dye oe» Tyr Ala Bla. Cys Tar --- Cys (SEQ IQ NC: Bgy}

Mowe~ Cys Ads +-- Ala Alai

Yar Oye Gly Glu --~+ Ove Ala ---+ +--+ Ble
i

r Gly Cys (SEGIID NO: 408)
cya (SEQ ID NO: 8693oO& bOR

23+1

a 3% aRwsva iS)B

 

Tie Oy

Yeo Gly Thr Cys Thy Min ++ Ges Als --- --. --- Cys Thr Gly dys (SEQ ID NO: 41d)
Bee Gly Thy Cys Gly Glu --+ Gys Ala --+ --5 Ala Gys -~- @y ya (SEQIDNO: 81t)
fra Gly The Oye Gly Gla --- Gye Ala --- --- Ble Oya Tor --- Gye (SEQ ‘NO: 442}
Pre Gly Phy Cys @ly Glu --- Cys Ada --- Ala --- Gye thr diy cys (SEQ 10 NO: 9133
bea iy The Cys Sly Glu --- tye Ala o:+ Ala we. Cys --- Gly oye {SEQIO NG: 414)
Pro Oly: The Cys Gly Gla --- Oye Aix ~-~ Ale <-> Oya the --- fys (SEQ HINO: 815)
ieo Gly Tee dye Sly Glu --+ Cya Ala --+ Ala Ala Oys --- Gly cys (ECONO: 816)
Pre Gly The Oys Sly Glu --- dys Ala ~-- Ala Ala. cya -~- --- cys (SEQUD NO: 817)
Bre @ly Tine Cys Gly Olu +++ Gye Ala --+ Bla Bla Cys Thr --- cys (SECUONO: 818)
Fro Oly Shr Cys Gly Glu --- cys Ala Ty-+. AlaCys The Sly Cys (SEO ID NO: 819 }
Pro Gly dir Oys Gly Gla --+ Ops Ale Gyr s+ s++ Oye The @ly cys (SEQ IQ NO: 820)
Fro Gly Tie Gye Gly Glu --- cys Ala Tyr --~ --+ Cye +~- Sly cys, (BEQUDNG: a2t ]
Pre Gly Phy Sys Gly Gix <<- Cys Ale Tye --s -+- Cys Thy --- Cys {SECO NO: 829)
Bre Gly the fya GlyGlu os. Mya Aba Tye -~- Ad Cys --- Bly cys (BEQID NCE 993)

i Bby Ghul --~ Cys Ala Typ 9+ Bla CyB --~ «e+ cys (SEQ ID NO:824)
Wha -~- Cys Ala Tyx we Ala Cys The ~~. cys (SEQUD NO: see]
Glu vs» Cys Hla Tyr Ala c+- Cya Thr Gly Cys (SEQID NO: 878)

y Glu w-- Sys Ala Tyr Ala --~ Sys s+- Gly cys (SEQIR NO: S27)
Glu --- Cye Ala yx Ala s-+ Cys <-> <-- cys. (SEQ ID NO:a8}

P@in oon Oye Ala Tyr Ala ~-~ Eys ax --~ Oye {SEQ 1D NO: 829)
y Glu cc- Oys Ale tyr Bla Ala Cys 2+ Gly cys (SEQ ID NO: ado)

@lu v+« Cye Bla Tyy Ala Adm Gye ove oo cys (SECID NO: 83)
Cys Ala dye Mla Ala Cys The --~ cys (SEQ ING: 833)

Glu Tle Cys -~> Tye Ala Ale Cys Thr Gly Gye (BEOQ ID NO: 4343
ein Tie Cye --~ --+ Bla Ala Cys Thr Gly ys (SEQ INO: 834)

Glu fle bys --» --- --- Ala Oys thr Sly oys (SEQ ID NO: 83@)
la the yg wer 2) eee ss dvs thr aly cys (SEO ID NO: 9388)

3

}

 
y ha ewe

y Glu te Cys ws ese ees AIS Oye ++ Sty ea (SEQ ID NO: BS
WS Gly Gla ile Cys wee wes oes Bla Cys. thr --+ cys (SEO ID NOx 838}

pro @ly Jor Cys Glyola Tle Cys wns sr Aka «+> Gye “ene Gly Gye (SEQ ID NO: age)
; Ss

{8

 
ere Gly The Gye Gly Glu fle Cys s+. +s. Ale se Gys --. Gly cys (SEQ ID NO: aso!
Bre @ly The ys Gly Bin Tle Cys v4~ -~- Bla -<-~ Cys Thr <-- Cys EQ ID NO: 8413
peo Gly Thr Cye Gly Ghia dle Gye s.- s+AlR Ala Cys --~ @hy Cys (SEO HNO 8462}
bro @iy fir Sys Gly Glu fie Cys oe. +s. Ala Bla Oya oes os. Cys {SEQ ID NOY 843}
Pro Gly Thr Cys @ly Gin Tie Cys «-- -+- Als Ala Cys Thr --~. dye {SEQ ID NOrada)

FIG. 1
(sheet. 16 of 17)
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Pro Oly Phy Oye Gly Glu Tle Opa v-+ Pye -+- Ala Oye The @ly cys (BEO IDNG: B48)
Brg Gly The Cys Gly Ghe Lhe dys --- Byr ves ve+ Cys The Gly Cys (SEQ 1 NO: 8483
Bro Gly Shr Cys Gly Glu Tle Cys: e-- Pyros. wee Cys << Gly Cys SEQ ID NCH 697 }
Bre Thr Cys Gly Gla ile Cys --= yy wes s+. Sys Theo. Oye (BEOI NG} 848} 

 

 fobgee
i

{ :
g srs Gly tye (GEO NO: 84g)

(
Bro Giy Whe Oya Gly Glu Tie Qys -~< fyr -en Bla cy

Pre. Gly Tay Cys Gly Olu Lie dys -+. yr <-> Ala Gye ces se. dys (SEQ UID NO: 880}
Pro Gly Thr Cys Sty Gin dle Cys «~~ tyr --+ Mla Gye @hr «+ eve (SEQHIO NO 851)
Bro Gly The Cys Gly Gla Te cys --- Ty Ala --~ Cys Thr Gly cys {SEQ ID Nee e632}

& ;fe so fon be
nee Gly Cye (SEQ (0 NO: B63)

Bro Gly Thar Cve gly 3 tye {SEQ ID NO: 854)
Pre Gly She Cys oly tle ys -<> Wye Ala se» Cys Thr a. Gyr {SEQ iD NO: 855)
Pro Oly. The Cye Gly Gla Tle Cys +-- Tyr Ala Als oye --~ Gly ove (SECCID NGY a5}

1 k

ce Whee BM 5
Pra Oy The Cys Oly

 
3BBmee Hote ee

a tey! we ¢ t t
+}te4 S » t i 4 Gwm £ 5 t > $

yhy: Phy ys Gly Glu fle cys ~<+ gyn Ala Ale Cys ser we Gye (SEQ ID NO: 887}
Bro Gly Thr Cys Ghy Glu Tle Cys --- Tyr Ala Als tye Thr --- Oye {SEQ ID NO: 658)

y # Gly Glu lle Oys Als ~-- Ala Ala Cys Thr @lydye (GEQ ID NO: 859}
‘he Cys Gly @iw Tle Cys Ala «+. --+ Ala Gve Thr gly Gye {SEQ IONG: 888}

Peo Gly Thr. Cys Gly Glu Tle Cyp Ala wow nee aes Cys Thee@ly cys (SEG ID NO: 86¢}
fra wiy Tar Gye Sly Gla Tle Cys Rig we ee. -++ Ops ve. Gly Cys” {SEQID NO: 8623
Pro Gly Thr Rye Gly Glu Die Cya ala aes a0 -+- Cys The ++ Gye (SEQ INO: 863)

imo Gly Thr Gye @ly Glu dle Gye Ala s-0 se. Bla Gye --- Gly oye (SEQ HONG: B68}
“Sly Gin Tle Gys Ala «+s ++. Rha Cys ves ess Cys (SEQ IO NO: 865)Pro Sly Dhr Oye

Bro Gly Phe Cys @hy Glu dle Cye Ala s+ e-- Ala Cys The --. Cys (SEG IONG: 868}
Bro Gly The Cys Gy Gia dhe Oye Als -s. Ale -<- o\e ThE Gly Cys (SEO 1D NO: 8GF)
Pra Quy Thy Cye’ Gly Glu Tie Gys Kia «s+ Ale --- Ore «+. Gly Cye (SEGID NG: aBs}
Bré Gly The Cys Gly Gla Ele Cys als -+- Als ws. Cys vee --fhe (SEQ UD NO: 86D}
bru Sly Yhe Cys Gly Glu fle Cys Ala v-+ Mba wee Oye Phy «++ Gs (SECO NOQ: 870}
fro Gly Tay Cys @ly Glu Tle Cys Ala «++ Aha Ala Oya ~<~ Gly tye (SEQID NO: 874)
era Gly dhe Oye Gly Glu Tle sdye Ala ver Ala Ala Cys --- -~» Oye (SRO ING: 672)
Bre Gly Thr Cre G ie Oye Bla --- Ala Ala Oya Thr --~ Oye [SEQ ID NO: ara}“ a2 th and 4

Bro Gly The tys Gly. @iu fle cys ala Tyr s~- Ala ys Thr Gly cys (BEQ IQ NO: B?4}
Pro Gly Thy Cys GlyGlu Tie Cys Ala Tyr --- --5 Cys Par oly eyes (SEQNO:€a7s5)
pro Gly Thr Cys Bly Glu Ile fys Mla Tye sos see Syn ---- Gly ys (SEO ID NO: 875}
Pre Sly Thr Cys Gly Gla Tis Cys Alp yx une wae Oye o-- --~ Oye ISEGIDNQ: ary)

Peo Gly Thr Cys Gly Glu. lig Cys Mla Wyn coe on Cys Thr --~ Cys (SEQ 1D. NO: 878 }
Pro Gly Tar Cys Gly Gu Tle Cys Ala Tyr --- Ala Gps --- hy oye (SEQ.IINO: 876)
Peo Gly Tuy Cye Gly Glu Tle Cys Ala yr -s+ Bla fyac--~ --~ cys (SEQ ID NO: 880. }

S * Gu The Sys Ala Yyr --: Ala Cys Phy --- Cpe {SEC INO: 984}

Hea Sip Whe Lye Gly Glu Tle Cys Ala (yr Ale --- ya Yar Gly Cys (SEQUIDNO:pas)
Pro Gly Thy Cy@ Gly Glu fle tyes Ala Ny Ala --- dys ~~~ Sty cys (SEQ ID NO: gag)
Bro Gy dhe Uye Sly @lu Pe Cys Ale fyr ala cos Gye a+~ wo~ Cys (SEO.1B NO: e484}
Pro Gly Tee Cys Gly Glu Tle Cys Ala tyr Ala -<~ Oys Thy --> Cys (SECUID NO: 888)
Bro Oly The Cys Gy Glu Jie tye Ala Tyr Ala Bla Gye «+ Gly ys {SEQ 1D NO: gee)
Bre Gly Tar Cys @ly Glu Tle Ops.ela Gyr Ala Aka tye nw. -<- ds (BECHID Nik Bey)
exo Gly PNx Cys Gly Glu Me Oye Ale Tyr Ala. Ale dys Phy o+~ cys (SEQ HONO: a8s }

FIG,
(sheet 17 af 17)
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 Best Gly waa’ Yar Rye gly Gin iis Sys Ada Tyr Ma Als Sys The Gly oye {SEQ IO, BBS}
PEO. ty Rar? ans Thy Gen My Gia tle Cys Bin Tye Ala Ala Cye Thr Giy. oye SENG NO: 890)
Pees wy Kaa’ Bayt Kea? Phe Oye Gly Phy The dye Ala dys. Ala Ala Cys Thr Shy Cee {ERD NO: S54)
tra Ely Nast Sset Kae’ Naa’ Fhe Cye Gly Glu tle Gye Ala ye Ala Als Cpe The aly cys (seal No: 399)
fe ty Saul Kae’ Kaa? ‘The Kaat ther Gly ou Ye Oya Ada Tyr Als Als Cys The oiy Sys (SECNO: AS)
Bre Shy a' Masi Sea! Phy oye Saal Gly Gu the Syn Bis tyr Ale ade tye thr Sly ° 3 SEO , ee
Pra wy Raa’ Bsa) Naar The Ok QhRak* Shy The tye Als Tyr Ala ale Cys ter sly ove eran No. ae
bro shy Maa’ Nast Kast Yhe. Cys Gly Gla Maa’ the Uys Ake Tyr Ala ala tye The Ghy oye PEON wae a 3
Bra hy Kaa! Mew Seat The oye Gly Glu Ile Naat GyscAla tyr Ala ate es The ay oy ‘seis uevee
Bas Sty Rag! Naat Sagt Yor tys Gly Glu Mle Cys want AlS Tyr Ala Ala Cys Thy chy aya
OPO Wy Kaat Nast Rea’ Chr Cys Gly Giu Me. cys Als Kael tye aia Ma Sys Shr Hy oye (SEOIN No: 303)
Pra Gly Kaat Raut Karr She Cpe Bly Glu Dw dye Ale Tyr Kael sha Abs Con the siy eee pean Re e900)
Bre GlyAAS Ray? Xeat Che cya Gly Gla Tle Cys Ale DerlAla Rast Ala Cys The eay ys (SEC 1S Re% 809)
Pro oy Rar! Baw Xaat the tye Oly Glu lle dys ala Iyx Ala Als Xaa’ Cys tur By ys (SPI RO: 302}
Ryo Gly Aaa’ Bsa! Kass Par Uys Gly Glu dle cys Ala tyr Mla Ala cye vaat The Sly tye aston No: 3933
Pra Ghy Raat Ava! daa! Shr Cya Oly Glu tie tye axa tyr Ala. Ala Oye ‘The daa? Ghy tys SEOID NO: 809)

 

Pra Qhy Xaa ; Sos? Kaa’ Thr tys Gly Olu: Tle Cys Ala Tyr Ala Aha Qys The Shy Kral Oye (Shot No ags)}
Peo Cy aa’ Saat xeet ‘the ya Bly Sha Vis. Qa Ala Tyr ala Ala Oye Ho: Gy ops Nest grab Res ees}
Pro Uy Kaa! Sas! The Nea! Cyn Sly Give Tle. Off Bly Tyr Ala Sie Cye the oly ops BRQUE N: 907)
Pro Gly Xaat Naat fhe Maw? Xaa’ Cys Gly Gin Tbs Oye Ala dys bla Ala Gye Thr Sly Cys (SRO NOY 95}
Pra Ghy Xeat Kaa! Thy Hoa’ Qi Kaa! Gly Gly Tis Gye Ala Dyr Sis Aka Gye Thr Gly Cys (SEQIR NO: ona}
Bre Uhy Kes! Gixt The Kas? Cyn Gly Kaa? Gh fie Cra ala Tyr Ala ale Gye The Gly tye WBEGHD NOLO)
bya Ghy taut Aga’ Che Kiet bys (ly Glu kast Ye oye ale "vyr Ala Alea Oya Thy Aly dys WED AO gt}
Pro Wily Nag! Raat Pe, Xva’ Cys Gly Got fle kna’ Oye Ala Tyr Ale Bie Sys The Gly cys IBEQID NO: O12)
Fre Gly. kas! Kar The Kaa’? Sys Gly thas Ne cya Kaas Ala tyr Ala Ala Sys The Bly cys {SEQMO: G13)
Sey ly Baa! Baas hy Raa’ Oye Gly Wiu tie. Cyn aaa Yas? Tyr Ala Ala Qys The Bly tive {88oso NO dt}
2 Raat Rear fhe Kua? Oye Gly Gly dle Cys Ala Tyr Kaa' Ala Sila Sys The Sly Cys (SEQID NOx 915}

y Xag! Kag’ Thr Kaa’ Cys Gly Glu Tle cys ala Dye Ale Kaa’ Ala cve The Oly cye (SEO. Ne 98H}
 

Bro 8]

Ay Xeat Naat Che Nea? Cys Gly Glo Thecys Ale TyrAla Ala Zsa’ Cys The Gly dys (EQS NO OTF}
Pos Oly Saat kag) Vhr Asa? oye Gly Glu We cys Ale Tyr Ma Ala Oya Raa’ The GIy cys {GEQU ARK ata)
tro IMy Raat Aaa! Yhe taal cya Oly Ghu Win Oye Ala Pyr Ada Ale Cys Thx eat Gly dye (SEQ PRX O19}

Fey 8.

fry Bly Kae’ Bas’ Poe Yast Cye oly Gin Ye Oys Als tyr Ala Ale eys Thx By Xaat Uys {SEQ NO. BAB}
tre Gly Rav Naat The Real Cyw Gly Glu tle Oye’ Ala Tye Ale Ala Cys the Gly Oye sen? (SEQIE NO: 921)oz

Shy ‘Cyd Naat Gly Gls Fle cya Als ye Ala Als ys Thr Gly Cys (SEGRE NO: 822)
RGA

ishuet { af 114}

Boy Gly xas! Raa?
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 Kant

at Kaas

 
_ Kat
Kae!
RRQ!
Kan
Raa?
Raat
RBar?

* Rea?
Maat
Sait
Hast
XBR
Ba?
Bay)
“Nass *
“Xsast
Real

Thr Cys
The tye

DSeye,
shy oye
The Dys
Tar Sys

‘ ‘the Cpe
TeGee

Pie Oye
The Uys

“he Gye
The Ovs
ehr Ce
hE Cyr
The Oya
Thr Cys
THY Ors
The Cys
the Cys
The Cys
The Cpu
the dys
TNE Spa
Shae lye
The gys
Thr Oye
The Cys
The Rye
var Cys

The Ope
he cya
Shr Cow

 
Yas Oya

19,226wares

Raar Nest Gly ely Tle: Uya Ala Dye Sia
Rag? Gly Ana! Glu Tle Cyp ala Gye Ala

Ula ket! Ne Lye Nla tyr Als
Git Be Aaa’ Cyn Ala tex Ale

Maat Bly
Kans Giy
Sad’ Qly
Kaa’ Gly.
Kaa’ Sige
kaa’ Gly
keat Gly
Kaa’ Gly
haa’ Oly

Kaa’ iy
Kaal Sly
Gly Nas!
Gly Faa?
Gly Raat
Gy Saat
Gly tas!
GIy Kas€
ly Zaat
uly Xaa!
Sly Xaat
Bly Yaa’
Ghy- faa?
wy Aaa!
Oy Rae!

Gla xile bys Xas
Gls The Oye Ala
Sty tia tye Ala
Slua Tle Cpa ala
Big. Tle cys Als
Wh Tie Uys Ala
Bhs ite Cys Ala
Gig Lie cya Ala
Gia tle Cya ala
Blu Le cys ald

Se Tlecya Naw
@iu Wye Cyn Als
G]k Ble Cyw Als
Slu xle Cys Ala
Glu The tys Aba
Gly Tae. lyr Abe
Gis Ve Cys Ala
Glu Pie Cys Ala
Shy fle Gye Ale

Sly Glu-Xas' Pe Oya Als
My Gh Xow Xeal We Oye ala Tye Ale Ala
Wy GhyAsx’ Tle Xaat Gvd Ale Tye Ala Ale
Bly Gavan! rhe Cys Naa? ala De Als Als
Shy Ole Kua Tle Oya Ala Kaa’? Gyr Bla Ale
3

Siv Gh Raat Tle

3 GR Aaah: Pe
iv Glu Kaa the:

“ Ala fyr Als
ARS? Tyr ABR
Tyr kag? Als
Tyr Ala dae‘

Ala
Kile
Als
Ala

Cys
ys
anno
Sys

Ala Cys
Ale Cyn
Ala
Ra

Yyr, Ala Al® Kaa’
TyY Ala Ala Oya Yaa!
‘Sys Ala Ala Cys
Tye Ala ALK nyse
XyX Sis Als. Cys
tye Aly Als Cpe

Nee! Gly Iie Car Kis Tye Ala
Sin Rea’ We dye Aly tyr Ala
Gx Te xea’ Cys Als tyr Ale

* AR Tyr Aka
Raa? Tyy Ala
tyr Kaa’ Bla
Tye Ra. Xana’

ada
Ala
Ala
‘Bla
ala
ala
Aid.

Tyy Ale Ala Nant

yr Ala ala vgn
Tre Aka Sta Cys
Tyr Ala Ala Cys
Tyr Ala Aka Qyz
Yyr Als. Ale Cyn

RIG. 2

(sheet 3 ofT4945

oye
Ose
gees

Sux
Tar
VRe
The

cys
lyn

ys
Oye
tyes

UYR
ops
Sys

Au!
the
hr
thr
thr
aye
Sys
cys
tys
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Thy Gly cys
The Wy
Yhr Gly
The Gly
The. Gly
Thx Bry
The Gly
Thr Gly
Te Sty
The. Shy

Real ty
@hy Xaat

Oys

oye
oy.
oye
Cee
Uys:
Uys
ys
Oye
Cys

Bly tye Kast
Gly oyx

The Shy
Thy Wy
Thr Oty
Tae Gly
Thr. Gly
Thr hy
Thr @ly
The oly
Thre aly

Saat Ghy
Siy kaa?

The My
the Sly

“She Shy
uy Oly

cya Ala Tyr Kra' Mla tle tye. thy Sip
Gye Ala vyr Ala Maal Ala tye. the sty
Cys Ala yx Ala Ale Naat Cys thr oiy

guys
cys

tye
oye
Uys
ayes
oys
Ces
Cys
Uys

Ghy Cyd Kear
“ely dys

oyna
Cye
Cyr
oye
Oye

Cys

{SEQUE NOL828)

(SECNG: ae)
{SRONO: B28}
{SEOM NO ane}
iSEQIG AY Sey}
(SROIN MO: G36}
{SEGHD NO: peg)
{GRAD NOs 830}
(GRQUY NO: 933}
{SROIN ROLgez}
fSEOBa gis
(BEOHS NO: Gaa}
(SECHO NO: 835)
{SEQIO NOEB38}

{SECRD NE Gar}
(SRQUE RG: 638}
(SEQNG Gay}
EOS Nor ada)
{SROIG NO: 941}
(SEQKI NO: Ba2)

(SEQ NO-AN}
(SERRD NO: S44)
{SECED Noe G45}

 

(SEOID NO: d4e}
(SEQR NO: 847}
(EQ. NO: BSB)
{BEQIG NO: B49}

 

*SEQI NO: 250)
REQNO. a5T)
{SEQUINO: o82)

(SEQIO NO: B43)
ISROI NO: 954)
ISHN NO: BAS) 

YBEOIB NO; O86 }
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cys. Ala Syr Ma Aly Cys kag? The ole des (Sk ee 257)f Saat Xaet The Cys Gly why Asa! le Cys ona tye Ada Ale Oys the Maat Gly oye ‘SEGIO NOr BAB}
ee SFFoFA

¥ Naot Kaas The Oye (By Gko Naat TLy

 
 ‘e Y Rae Naost Tay Eye Bly Qu Rat Xda Qye Ala rye Ale Ala tye the BUY Raat Cys {SEQID ne psa}

Shy Aas’ See? The Cve Qty Glu Kaat the Gye Rly Tyr ALG Als Cys the Oty Dyes Kant (S8QID NO! ban}Bly Rua? Kae’ She Oye Ry Be we xast Cyn Hie Tyr Ala Ale Cys Thr: aly Dye enSHB NO: 9392
Bly Saat Raat war Uys Gy oka tr) Kaa’ Cys Ala Tyr ale Ala Ova ThE Bly: cys iskSEO NO: 9$82}Ry xast Yast Thr oye aay Gku Tw Kas ; ‘¥ Cyn Xav' Ala Tyr ala Sita Cys. She Shy oye (SEQ? RO: 983}

Gye “Ala Sea’ Qyr Bla Ble cys Phe Gly Bye (REONite aug}
Cys Ma Yyr Mag! Als Aly cys” the aly De (SEONO: ses}
Syn Bla Tyr Ma Raw’ Ala Uys The Gly Oye (S8Oi0 NO: age}
Oye Ale yx Ale Als Kae" Cye The Gly Gye {SEHD Noe 88k}
ye Als “lye Ala Als C8) Naat The Oly cya GEORNe: Bia)
Sye Ala Tyr Ala Alm Oye Phy Aya’ Oy Ge (SEONC. B80}
Sys Als. Tyr Ala Ala Oye The Gly xaar dys SBEQUT NK YO)

G
, thr Cys Gly sic the Kai

fro Ghy Nag’ Naw! TAe Oye afy Glu ie i
fro Gly Nasi Next Phe Cpa sty Siu ihe s
Bea THy Hae Seal She ea Giy Sie syle

Ody Raat Nav? Thr Ove aly glu Ehe
3 Rael’ Nhe Oye Wy Glo Ile.

Xsar The Cys Bly Glu The Miss! Thy Cys iy Ghu Te Cye Als Yye Ala Ala Oya thr Gly Cys Xeal ES8aio not oyt}bo Nope? he Cys Siy Gia De aa Ala ‘Byt Aha Bia Sys ‘Bie Gly Cys {BECHO NOv 73}
"sew! The Oye Bly Wha te xaet Kaa’ Ale Dye Sia Abs Cye Thr @iy Oye (GEGNO: Bra}

uur The Ope Gly Ulu Te OpsKaa! Als Nae’ Tyr Ale Ala Cys Uhr Bly Gye (SEND Noe94}
Ae! FRY Cys Gly Ghe Tle Cys Xaal Ala Tye Set aha Aha Cya Thr Gly Cpe SEONO ers)
Rua’ Phe Oye Gly Ghe Te aaa’ Ala Tye Ale Raa’ Ble Ops Tie Gly oye (SBOU NO: 97g)
Raa’ The Gye Gly Gin fle-Cye Xaa’ Ada tyr Ala ala Xan? Oye The. thy tye (SRO3 NOS B77}
Rar’ The Cys Uly Gly Me Ag’ Sla Tyr Ale Ala Oye Neal ‘the wy Cys (ECHO NO: B78)
Raa’ The Gye Gly glu Fle | Neat Ria dye Bla ala ge Thr Kaa? Siy-cye ASREND NOE Gyg)
‘Rae’ Che Cys Sly Gin Re. Xaat Rua fyy Ala Ala Gye The Blyxaat Spa SECHD NK 889)

Basar Che Cys Gly Gly De cys xaat AlaTyr Ala Ala Sys Tay Gly oyn Nea! ISEQHO MCh 884).
Raa’ Phe Cys Gly Gla ile Cys ala Naw! Tyr Ala Ala Oye thr Gly ops fSEQUG NG:SB?)
Nea? Tac tye Gy ole ala Raat Ana’ Lye Ala Ala Cys The Gly Gys (GEOR NOcgNg)
Bag Tae tye Gly Ulu Tle Sys ala Xaat Tyr Kagt Aka ass. ‘Cpe Thr Bly. Qys (BEGHENG: 984)
Yes! Th Gyo Gly, Ole Lis. cya Ala Kaa’ tye Ala Raa! Als Gye Thy Gly cys (BEI NC:995)
Nea! Tix Oya Sly Glu Mle ys Ma kaa’ yr ale ala Naa’ Cys The Siy Gye SENG NO: 288)
Xaat Yar ty @in Te Cya. Ra Xaat Tye Ala Ala Cys Nes! The oly cya {SEQID NO: aa7}
Kael Thr in The dye Ala Raat tyr Ala Ala tye Mae Maa! oly Gye, iSEOM NO: 988)
Xan’ The Cys Bly Glu ile Cyw ale Aaa! Fyr Ala ala Oye whe Gly yaa? cys (SEG NO: pea)

ad Xan! Ser Cys Gly Giw The Oya Bla Maa’ Cyr Ala aka Cys Bax’ Gy GyeNaw (SEQNO: BON)
FIG.

(sheet 30f Lay"

he oe e 3% 
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 Kas! the cys Gly Gla Ile bys Ala Tyr Kaat Ala Ale Cys “chr Sly 2 (EQN 804}KR) VROve ly Sha Te Rye Alm Tyy Kaa! Raat Ala Als oye Thr ey Cya (SHONC ae
Kaa’ Thr Cys Oy Gly He. tye oale Tye Kaa’ ALA fas’ Als Cys The wly ove {SEQNOK 693)
Maal. The Cea aly sis Tle tys ala Tyr Maa’ Ma Ada Sas? Sys the Gly Ors (SEOHD NC $033* Ras! Pie Cye Gly @lu ie Cys Ria Qyr Meal Ala Ale tye & fas 3 ' Shr tly oye iSEQKO NO: OOH)Rak’ Kae’ The Oye Gly Gy Te Gye Als Tyr Aga’ Ala Aka Gye5 The Bret Oly ee (SEH NO 23}

y Kea’ Kaa Thr Oye Shy Gha tle Oye ala Tyr Nea’ Ala Ala tye the Gly Saat Ors {SECHD NO: NAP}
VARS’ Kaas The Ove GlyGk Te dys Ala Spe xs? AkaAka Cys The Bly Gye Kae’ ISEQID Rooms)

ty Rag? Rag’ The ys Gly Gla Tie Cye Als ‘Tyr Ale Kae’? ale Cys The Bly Cys ISEQID NG: 389}
y Nar? & ya Gly Gly Vie Sys Ala Tyr Ala Raa’ Xan’ BLa fve Te Gly Oye Gorn NCH 7000 3

Rae? Gly Giu The Gye Ale Tyr Ala Kaa’ Ada Naa! ove The By cys iS8ONI No: togr 3
» Saat Say tb Fle Cyn ale Tyr Bla Yaa! Als Gye Raa’ the ety oe {SBeuS NO: 19M9

Gly GUM The Oys ‘Aka Tyr Mla New! Ala Cpa The Zeal 6 : iSéBOW NON 1083
s Gly Glu Tie. cys ala Tye Ala Maal Als Gye Thr Gy Bast Sys Beat Norttons§ Gy Glos tle Cys Ala Dor Mla xew! hin Cys: Thr Gly Qys Kas!
s Gy Gln fie Cys Ala Tye Bla Bis Neat Cys: the Gly cys. wae#808

ely Ghi te dye ala tye Ala AES Naat Kee’ EYD THY Oy ya aEOt Nek TaC7
s Gly Wu Te Cya Aka Ter Ale Ala Kas’ ys Nay Tae Say Cys (SEGNO: ions

i Gly Glu Tle Gyw Ada Tyr Ala Ala Kaa’ cys ‘Thy Sea? Gy Sys {SEGNO: pe
S Gly Gia The Cya Ade ‘tyr ALa. AYA Yaa’ oye Tar Gly Aaa Cys (SEND NA rate

8 Gly Siu Re Oye Blk tye Ale Ala Maal Sys Yhr Gly eye New? (SBOUG MELes.
hy, Cys Gy Sly Jie Nye Als Tyn Ala Ale Oys Kas! Thy Gly oys (SRONO: 1042

ac Yer Cys Sty GlaTle tys Als Type Ria Aly Oyekaa’ Kaal Thr oly cys (SEGID NO: 143
Net dye diy Sle Qe eye Ale tyr Ala Ma dys Raa’ the Fae! ty Cys (ee NO: 1s

Nas! The dye Bly Gla Te Qye Als Yyr Ala Bla yy kar The Bly Kaa oye MECRO NOS HG18
Bea’ deat “Shr Cys Gly Glu Tae cys Ale dyr Ala Bla Cys Rags The Oly Gye Maat (ek!ROv 101g
Meet! Raat “Shr Cys GlyGla Me Cys: Als Tyt Mla Als cys thr Raa’ Gly fg (SEQID NG: 1017

y Rant Raat Sa eye Gly Siw Tle bys Ala dy Ala Ala Cys The deat Kaa’ olyCys (SkitNO. 1918
Raa! Nag? Whe. Cys Gly Stu We Oye Ala Tye ala Ala tye. Thr Xaa‘ Gly Aaa! Cys (GEQUING: (919}
waat Age? Nie Cys Gly Blu We oye Ala Tyr Ala Mia Cys Ghy xaat Sly Cy Rast {SEQIO Nee idee }
Maa? saa’ RhyCys Gly Glu Sie Cy# Ala Wyale Ale Cys The hy tse! Cys (SEEND NO: sat }
Raat Nae’ Phe Oye Ghy Whe Sle Cys Ala Tyr Ale Ala Cvg The Gly Meat Kea Cis (SRONts Jake
Kan! Kaa’ thy Cya Gly Blu Vie Oye Ald ver ala Ale Gye Thy Gly Nas! Cva Xaat (SHOU RG: 1009 }
Kaa’ Raat The Oya Sty Gia tle Cpe Als tyy Bla ala Cyn ‘ter Gy cys Raa? (SECHD NO: 1088}

FIG. 2:

(sheet 4 of12.4}
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ana’ Tae Ove Sly Gu lle cys Alea Vv sla Alas Cys The Uly Cys Bas’ kaa GEOWt ft
  thrKaa’ Oye Sly (hu Lie Cys Akt Tyv Alta Ale Cys the Gly cys EO NCEx4 “ & ye NSS

a’ Mas! dye Sly Qla. lke Cyn Mle tyr Ale Ala Cyn The Shy Cys shor WO:
Mast Rest Kast Gye Gly Gly Wie Cys Ala tye Ala be Gye the cee GEOR Ne

© Ags? Kaa Cys Rea’ Bis Tle wye Sha Yyr Ala Bia Oye Thr hy ova {EOI NO: 
a  

;
Kant xaos Cyn Ghyo Nasi glu We cyo ala ter Nia Als cee The

Bay Kaas Baa’ Qyy Wty aig Kaa’ The Cyh Ada Tye Kia Ala Cye the

a Fagsoe
ee ieASogodOkOEOK axd*Sye (SEONO-wg8 )

iSE HE2 NOS ART 3

 

  
 

 

; E Mag Rug? Cys Gly Glu Phe kea) Ove Bla Ter Abs Ale Cys The aly cys SEOID NOS 1G82 }
® r Raat Baar Cys Bly Ole tle Uys Kaal Aa Tye Als Ale (yo the ot oys {GRD RO: 4028 }

. aR! Nas? Cye Bly Glu Ne Cys Ala Maal Tyr Ala Ala Cys THE GLY Cys ONO:4)
Kea? oys uly Ghu Tie Cys Sle Tyr Nee Ala ala Cys the Sly Cye SEONex iis }

* Sua? Oye BEy Gin fie tye Ala Tyr Ale Raa’ ala oye the Gly tye (SEOINO ke}
i Raat Cys Gly chu The cys Ale Tye Ala ala Naw? tye ver Bly oy 5 : : FOR7 }

Kaa’ Dye Gly Glo Yk oye Ala Iyy Ala Sha Ove Raa’ Cho oly cya 4028 }
Rasy Raa oys Gly Gly Tis Cys Ale tyre Als Ala Cys why Yes! Sly Cys (BOIS Nor 33g }
Party B Reg! Ore shy Glu dle Cys Ala Tyr Ala Ala Cye Thr Gly Raa! tye SEQIE NOr 4040 }
Pro. 3! Raat ya Gly Gin Ve Gps Ala Tut Ala Alacyn Thr Gly tye daa’ {SEGHS NO: toad }

Raa? Oya Kaa? Oly ia ile cys Ala Tye Ale ale Oye Thr @ly Cvs, ASRQUD Nth Hed }
 

© RRR? Cys Kaa’ set Sly Gn Tle Ove AL Tyr ada: Ala Cys Yhr Shy ye GOD Ace G4}
Y Raa) Cys Kaa’ Bly Xsa’? Gia Ue dye Ala tyr Ala Ata Cya The Gly cys (SHO NG: tne }

Aga’ Ove Aaa’ Sly Chu kaa’ fie Cys Ala Syx Als Ada Cyt Thr Gly oye (GBONENO dogs 4
Reavy Cys xaal Gly Glu Ye Yas! Cys Ala tyr Als Als Cys Tur @hly cys (GEOIO NO: ide }

, Kaa Yar Xaat Gye Naa! Gly Glu tie Cys Kaa? Ala tyr Ala Ala Oys Tor Aly ove HAY )

 

  Saat Shr Xeat Ove Kaal Gly Bl la Oye Ala Xaa' Tr Ala Ale Oye The Gly cys + 9048 }
Kaa’ Por Xeat Gye Xaal @by Glu Tie dys Ala Tyr Heat Ale Ale Oye thr skye cya 3049}

yo Xaa' tep Xaa® Ges Aaa’ Gly Glade Wyse Ala Dye Alw Naa’ Ala cys The Bly cya 4080 }oary¢*
dy Kaa‘ - -Keat Cea Neat Gly Glu tip Cye Ala Tyr Als Ala dna! Cys hr ohy Cys (BEQH NO: Watf
by Kas TRY Kea’ Gye Naat Gly Gly Uie-cys Ala ys Ala ale Ose Rua’ Shr Gly cys GEQIE NO: qDse F
y Kaa‘ the Kaa‘ Oye aa Gly Glu We cys Ale ctyx Ala Ala Oya ‘the kaa‘ Gly cys (SEGIENO: 093 }
S Kaa’ WMY Kaa’ Cys Raat Gly Glu Tie dys Ale Tyr Rla Rla Oye Thr Gly Rea! Oye (ROW NO: 7584 }

kaart ‘the Zea’ dye Maa’ Sty Gh le cys Ala Xyr Ala Ala Oye ‘Thr ily cya xees (SEOM Mtr 7055 }
Raa‘ thy Aaa’ bys Gly kag! Glu dle Cys Ala Tyr Ala Ala Oye thr ely oys. {ECHO Noe 10S}

Mas) Thy Yaa? Cys SlyKas’ Mea’ G@hu ile Cys Ala Dye Ala Ala diys “tr Gly cys ISECRO ACh 1O67 }
Glu -Xeat Tle ye Bis Tye Aka Ala we Thy Gly Gya (ECNO NTE 1G5¢ }

FIG, 2%

(sheet 5.0f 184)

 

4aal thy aAuar Sys 

1351



1352

WO 2007/101158 PCT/U82007/062815

. Kaa 4
Saat 4 

 
 
 

 

fyGly Sea’ Gis Tie Raa? ‘Cye Ala fyi Alu Ale Qa She
fys Gly Kast Chi tie dyw Raat Ala tyr Ala ale Cyn Six

bor i? Gre SEQ RO: 1688 }
Cys (Hea fk tent }Beaaa ne

y Mas! Sys Gy Xaa? 8hu Wa tye Ale Seat Tyr Ala. Ala Cys thy Sty tys (EOI Nee asd }
y taal Vay Cys Ghy Mag? Glu lle Cys Bin tyx Xa? Ala ade oye The Uhy cys GEQIG hick <ng2 }Aga

kasi *
Diet
Maw

Cys Bly Ras! Gin Tle Oye Als. tyz Ala Kaa‘ Als Cys The Gly Avs SRO NOr 1068 }
Cys why Raa‘ Sly tid Cys Ala tye Ala Als aoa? os ee TLye Seers. SRE NGe 4088 }
Sya aly Xaa< i. $36 Cys Ble Tye Ala Ala.tys Xea’ The eLy cya fOEOHD we 1088 4

Rea! Cys Gly aa’ Gla De fy Ma Tyr Als Ale Cys The wan’ Ry cys REGIDATH ioe }

 
Das?
Be r Xaat Cpu Gly xsal Olu Tle cys Ade Tye Ala bla Cya The Bly Baw? cys GED NO 1O8F 3

e Khaat Sys Gly fast Blu Mie ye Ble Oye Ala ale cys Thr Biy Oe: Kad (SEG Mo: WEE }
Sa? ro Yaad Cys Ghy Bin Raat Le tyes Mis Tyr Ald ale ten. Thr Gly Cys EONS NO: 2069

P Sea Ths Ros? Cys Gly Bly Rud’ Aeat Cle Oye Ale Tyr Ala Ma Gye Phe @y oye (SOONG:17d
XBR! The Eww! Cys Gly Gla Raa” Tie Yaa! cys Als Tyr Bla Ata Gys The aly oye ise HY NG: 874 3

“Xeat Thr Raat Cys @y Gla Baa’ Tle Cys Rast Ala tyr ada Ala Cys Tar oly ve SECON: apr2 }
Hn? Kast Cys Gly Glew Neal Tle Cys Ala Raa! tye ate Als ye The oly eva {SEED 4578 }y a SS Ait te ?

 
 
 ny 

 
  
 

AaB Aaa’ Cyr Ghy Gla fea" Thy Oys Ala Tyy Raat Ade Aix Gye he Oly Cys (ECA ATE $074}
as? Nast Gyn Gly Ge Mag’ Sie Oye Ala Tyr Ala xos! Ala-cye The aly tye SEQUIN(475 >.  Ba?

 
 

 th Rew Cysky Blu Xaa' Sle Gye Ala Qyerske Ala kaa’ Lys cee ety dye (SRO NO: 198}
y Rant Thy. Kagt Cya Uly Siu Kaa! Tie cye Ale Gyr kle Ala Cpe Xea‘ Mo Sly Cys (SEQID NO INTy

oye Ala dyx-Ala Ale Cys br daw’ Gly ea (seni NCO NTs 
}
2

 
 

 

Wy Maal Shy Rawt Cpe tyia Kae!
(Maa? The Kaw’ Uys Giv Oa Sea’ Yle Cys Ala. dye Ala ALG Oya “Nu Sly kaa’ cya {RECO AE 478
y $ss? Thr Naa? cys Gly Siu Xaai de cys Ala Tyke Alix Ala Ohya Thy Sly oye waa? ASWQMW NO: 4083 }

, ; . eo 13
Neat Cys Gly Gn Le Maa? Kea’ Cys Ala he Ada Ala Gye Thr Bly Ges SGI NO: i992 }-
oda? Cyw Sky Gu Lin Real tye Xow! AlaTys Als Ala tye Tar Gly cya (eco No Tone t

Po 3aat Cys Gly Glu Lie Neat Oye Adu Reet Tye Kk Ala Cys hr Sly ove {SECRD NG Tadd }
Raa! ya Qly Gh Tie Neat Cye Ads Tyy Kaa! aks. Ale Cys The oly cys SEO NO foes}

Sue? The Max? Uys SlyGlu fle Axa’ Cys Ma tyr Ala Aka Cys hr Gly oye {SEQNO: 108

 
 

y Xad' Oya Gly: Gle Lie Saat Cyl Ada Dyr Ala xaa' Ala Cys “tie Gly tye (SEQID NGfad}
: aR’? Cy Ghyp Gly le Kaas Cy Ala Fyr Ala.Sla Naa’ Cya Thr Gly Cys (SEQNC: four }
Raa’ Dyes QYy Ghy Ue Naat Oye Ms dy Ala Ala Cys Raa The @ly dye oman No: dee}

Sug? The Baa? Cys MEy Wl Uke Kea? Oye Ala Tyr Aka Ala Gys the daa’ Gly Cys (SECHR NOs TOME}
Y Bas’ The See! Cys Vly Gla. Tie Raa? Cys Als Tyr Ale Ala Cys The Gly sau’ cys {SEQ NO 4090}
yxXagt The Seat Cys Sty Glu He Raa’ Cys Bla Tye Ala Ala Oye Ther Gly Cys xaat (SEEND Ate 1661}

Bre Ghy Raat Thr Maal Cys Gly Glu die Cys Nea’ Ala Tyr Ala Ala Cys The dly dys (SBOU NO: 1092 F

FIG. 2
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Raa’ thr
Raa®* "Shy Kas
Noss? ay

Raat Max? Aba Qy¥ ble Ala Cys Thr. sly cys {SECM NG: 4293}
Sud! AMR Kea’ Tye Ale Ala Cys The Gly ove ISEGI NO: 1084 )

% Kaa’ Bla tye Aus! Als Ala Cys The Gly cye HOD Web 08s
Maa’ Rox Wan’ Cye Gly Glu Die Cya Raa’ Na Tyre Als Exel Ale Sys the Bly Sys iSEOMNGs dogs
Kaas The Raw? Cy Gly Blu fle Cys Raa’ Kia Tyy Ala Ale Fea’ Cys Tae slp cys (EO Nee 4007
Kage Thr Rast aya Sly Gla ele. Cys kaa Kia tyr Ala Ala Dya Yast the Sly oys (EQ RO 40

Kane Ryk Gly Gy We ys naa! Rig tye Ala ale Rye The Rsk Ly ys SON RC 4092
Keaat Cee Gly GR. Taye Xaa’ ale yr ala ala Oye ‘Mir Shy eat cya BEHKS HOS 1300

Ry Raat Cys Qly Ghi Ike Gye Sear Ala ye dhe SMe Cys thr hy Cya Naat EON Me at
kaa’ ys Gly Gin. Yis. cya Ala Rea? Tyr Ala Als cys var Sly Dyer {SECU NO: 4402

Nea? Ges s fla Rea’ Naat Tyr Ala Rie Oye The Sly cve ISEQID NO Ea
Ale Yag\ Tyr Neat Ala Sia tye the Gly oie EONS RtnOF

> Aa Haat tye Ala Seat Ala Oya Thr aly Dye (SECO NO: 4108
y. Sta Asat Tyr Ala Ala. Yas! Oye thy Sty Oye (SIN NO: 4498

Bla Mua? Tye Bla Aka Cys-kea’ The Gly-cys EC HOF.
F Ala Mus! Syy Bia Kia Gye Thr Xaat Bly cys (BEGRt Pies).
Sis Kua' Yye Ale Ala Gye Yhr Gly gaa’ cys (RON RO Tae)
Ata Mie! Bye Ske Bla Cpe why Gly Cpe Kee (SEONG: 180)

 
 

 
 
 

amtua
Mast cyhy
Susie?

 
y MAT YB

Rea?
Rw?
Sue’
ereROR

 

 

beetTeeteeHereneNntaeNmtenttogatattaeAitRt
Saat wy

 

  

er win Tye MAR Ala Ala Cya The Gly dys (EG MOOT}
set x Ala Tyw Raat Real Ala Ala Cys The Gy cee (ECO ACh 142}
Rea’ Ala Tyr Has! Ala kaa’ Aka Cye Thr Gly eye (SEORO: 499 }

Rise? Bla tyr xan’ Als Ala Maa’ cya y tys {SEQIN ROC TtI4 )
i “yaa! Ale Tyr Bay Ala Ala Ove Raa’ The ly dys (SRO NO 1118)

ky Sea? Ala TyfNaat Ala Ala Cys Yar kaa’ Mlyp Cys (SEGIO NO THIG}
| thy Eas! Ala yx aa’ Ala Ala Ove Thr tly weal Cys ISEQINNO TH}
1 esau! ala Tyr Nas! Ala Ala Cys The Gly Cys Rua’ (SHON NO Wtt8 }

Kagh 4 sla ty? Ala Kast ake Oye Bir dy oye {SROID NON He
Xan! Ala dys Mla’ Snat Kaa’ ala Cys thr sly dye (BROW NOE TRO
xast SAla yr Kla Xus' Ala Xaa! Oye The Gly-cys (BEOIG NO duet

a Ala Dyer Mia Mae’ RIS Cys Nass Pee Sly cys SEONG ME 122
u Je Sys Ala ayer Ala Maa’ Ale Oye Yhr Kaa’ Gly Che (ROI NOCHRS

kaa’ thy kaat Oye Gly Bid Tle Oye Ala tye Ade Raa! Als Cyr ‘Nie Sly Yael eye GEO NO: T1RE
kaa’ Fhx Raa’ Cys Gly Oty Tie Oys Ala dye Ala Baal ala Oye The Gly cys new? SSEOQHNO: 8425

Raat The Kaasyy Gly Gly Thad Cys Als Tyr Ale Als. Kaa’ Oya Thr Gly ye {SHOE NO: Ti25

FIG. 2
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Sly Raas
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Xaat
Saxe t

 
 
 

 
 
 
 
 
 
 

 
 

be eo ‘or
tS

cys Gly Stu Tle fys Ala Tyr Ala Bla Yaa? Sse! Cyw the iv eye {SEQRE it
Bya Sly Sia The bye Ala Tyy Ala Sia Nyat dye Kear No diy oye {SEQID RO!

fr Aaa’ Oy Gy Gla Te dye Ala Tye Ale ALS Kae’ Cye Thr Real giytys EOHENG: HE
hy Raat Que Gly Glu Lis Cye Ala Tyy Ale Ala ea’ ise The Gly Raat dys (Shor veo: tae

Y Kaas THY Kad! Cys Siy Mla Le Oye Ale Tyr Ale Ale Naat OveNor aby Cys Raat GQ Ne: 1431
Baa! Shy Kaas tye Gly Gly Lie cy fla tye Bla Ala dys as? Mer ey tye SED NOL 133

Y NER? The kaa’ Cys Gy ole Ws Cys Ala dye Ala Sys Xxg Neat Thy aiy Cys gard NO: 11a
Y Ra? The Maal Cya Ghy Olu Lie Uys Ale Tyr fda Se Kee! Thy Nap! aly ys Wea rk 4
Sus? Thy kaa Qe Wy Gly fie cys Ala Tye Nis ar 2010 NO

bad 
tae

we ne

aeeaeoeeaRhy Gye faa’ The SFy xaxe Cyn RSQ NEA 236
Raat Phe Neal Uys Wygly fle Oys Ake Tyr Wla Ala Cys Kae! Thr Gly Cyy Xeat (Shoin new ddag

Raat The Xoat Gye Gly Gly Te Cye Ads. Tyr 3
tas’ Thy Xaa’ cys Gly Gl tie Cys Kia tyr
tau! Yhy Xaat Cya Gly Glu lle Gya Als Tyr

Mas Pky Xeat Oye Gly gia die cys Ala tyr
Baa’ why faa’ cpr oly Bik De tye Biv ‘fyr

Xda! Cys Gly Siu Lle Oya Als ‘Pyy

Ala Cys Pur xaa’ Gly cye SSSR NOs tay
Ahi Oys The Nast Raa’ Gy Bs. (ECG So: 7/38
Ada Oya The Baa? My deat eye (ekaere Fag
Ala tye THE Ras? Gy Hye Near ION Roh iad }
Mia: Cys Thr Gly faa oye (SHOW NO F444 }
Ala Oya tht Gly. Xae! Kaa? cye Geoln No: dard  

 
 
 

 
 

keel Cye Gky. Sin ihe Qya Ala Tyr Ala Ala Oye hr Ghy Yas! Cys daas (ket RIN 1743 }
daa oye Gky Stu le Ove Waa Tye BlacAbs Oye thr Gly cys Kaa! ISRONEE Td}
Rak? ye Gly Glu de oye Ala tye Ada Ala Oye whe gly Cys Xaat yan? (SROAHe )

 fye gaa’) Gly Gly Ye Oys Ala Tyr Ala Ala Cys Sly Cys (®EQHENG: 44489
ay gyn Awa’ Naw? Oly @lu dle Cys Ada Tyr Ala Aka tyes ‘Thy aly cye (SEONG NO: day f

 

 
iy Y OYA Raa! Naa? Kas! Ghy Gin Fle Cye ALe Tyr Ala Ale theThe Shy .tys (SEONG: 414
Ry! » Cee Kaa! Raxl Ghy Neal Glu Lin Cys Sha Tyr Ala Als ‘Gye Ter gly tyes (SEaID te hag
By. “Syn Kae’ Rea? hy Bia Kaa?le Gye Ala Tyr Ala Ale Oye Ter gly cee {SED rece 1G
hy Oye Keg! Raat Gy Ble Theae! Cys aba “tyr Abs Ala Oys ‘Yar Gly “Gye {GEQID NK: 1184
 eye See! Nea? Ghy Gly Lie Oya Yau? Abe tyr Ala Ala Oyache Gly oye (GROW bsTI

Sys XRat Maa? Gkyonlu Die ctya Als Ras? Tye Ale Aa Cyl Tan Gly cys GEONO. ITSD.
Cys Maa’ Baw? Gly Glu Fle cye Kia Tyre Kaa nla Ala Cys Uhr Gly cys GEOmG: 154

: r tye Raw? Naat Vy Gli THe Oye Als Tyr Aly tao! Ale Gye The My oye GEQIN NOK 5D:
Q Wily Neat Thy Sys Raa’ Naat Gly Giu fle Cys SLA vyr Mla Alu Nea? Cys. Thr Gly Sys (GEQID. WOO T1595 }

ne, Gly Mas’ The Oys Rae? aw! Gly Giu Tle Cys Ake Tyr Ala Aix Cys Naat The Gly cys (SEOho TtSy
ero. Gly Xan! Thy Gye Kas! Nag! Gly wlu Kile Oye Ala Tyr Ala AlaCys Thi Xaay Bly Gye: (SEOID NODT15R

me. Gly Hast thy ops jaa’ Naw? Gly Glu YleCye Ale tyr Ala Ala Cya The Gly Xan’ Gye (SEOIO NO: 1199
4 Gly Kast Thy Oye Sage Aad’ Gly Glu The. Oya Ada Pyr bla Ala.cya Thx Gly Gye Ban’ {RRQHNO! 1160

HIG, 2
‘(sheet # of. 194)
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Y Raat Tax Syw Xaat Oly fast atu Te (Oye Ble tyr Ale ale oye ‘the Sly tys (Sk
ey Raat Tee Sys Saat Gly Haat Raa? Gly die Cye Alu yy ala Ais Cyn The Sy cys (GEC

r haat Ths PAH RRRT BEY Baa’ GAY xaa’ Te Cysals Tex abe Ale Gye. thr aty tye (85
f Raa' THe Oys faa’ Sly Raa’ mtu Jig Kas! Cya Sila tyr Ala Bla Cys Thr Gye
yo Kaa’ fo Xaa! Bla The Oys Kar’ Bla tyr Ala alk oys Thy Say tye x

Base Sea" Gli lle Dyn Ata Xsat Tey ale ala Oye Thr By Cys {SEOIT NO: $488}
  

os  

   
 

t
Ry ¥.

asd san’ y Mea? Gin Vie Ove Als Tyw Kaar Ala bia yx The gly Skye (EON NO: C187 3D
Sly Sea! he Uye Kae’ iy Sea’ Gitledye Ala gyw Ale Yaa’ Hla Cpe the Ry oye (SRA NO: 188 }
Why <aat + yu Xagt Gly Kaa? Mu We tye ala Tyn bla Ala Raa! Cys Thr iy oys ISEGIDRO: $988 5

3 Sly Kaas Kaa! Sly Kee’ Glu Cle Cys Alw dyn Bla Sis Cyr Kaat The Bly tye SSEQUE RO: 470}
aly xaas Kaa’ ly Raat Siu Te cys Ala Dye Ala Ala Cye the maa’ oly Gye SRONO nT}
Sly Kaat s Raat GlyKaet Gh The oys Ala Syr Ala ALS Oye the 33 Kan’ Cye (SoH MO t783
Shy. Kaa’ © faa! Bly Kaas Glu Te Cys Alla Tyr Ala Abs Cyr Thr Gly Gye-Xan' (GEORNO. E173 5
32) Kaas Xaa! Sly Glu xaat Te Cya Mla Tyr Als Ala Cys The Shycye SEED No dt 3
Biy Kaat 3 s Aaa’ Gly Gv faa Read The Oys Ale Tyr Ala Ma Cys Thx Oly cvs <(ahawac did
RLY Bae’ Xan’ Sly Glu Haat dle Raa! tys Ala Syn Ala Mla ‘Sys thr sly Sys SEQ REX VPS
By Kaa! ‘Saal’ Ghy Ge xaat Ye cys Kas’ Ala Tyr ls. Als Cys Thr Gly cys (EOI NO: WIT
Ry Kaa’ Maat @Ry hs Raa’ The Qe Ade Read Bye Kis Als Cys Thr Gly cys (SQN NO. 4998}
By Aaa! Xan? Blw Raw? Tie Oye Ala Qyr Maa! Ala Ala Cys Thr Gly nye (8OIR NOTTS).
Shy Kaa ‘€ : Masel Ghy Blu Kea’ Fie cys Ale Tye Ale Kaa? Ale Cys Thr Gly Cys ASEM Nok 1180}
Shy Raat GR v Xwa! ¥ Siu Raat Tie Cys Alo Tyr Als Ala Maat Cys The Shy Cys EBON Ts ,
Sly Maa? Bag! Gly Se kaa’ Tle Uys Ala Tyr Ale Ala Cyn Rust Thr Gly cys GENO: t182 }

yo Naa’ 4 Saat’ Gly Gy Naat tle tye Nie Tye Ala Bla Uys Sar Ban) My oye (SRORee 4983)
mA?
Nas

ERR
= BRR sly Gin Nast Te tys Ala Tyv Ala Ala Cya TheBily Kaas yx [SECID NO TIBt)

Shu Naa! Tle tyes Ala Yyy Ale Ale Cpa Thr. Shy Oye yea! {SEOW WO: 4138 }
 

 

 

 Nan? Kae’ Sly @iy fle Raa’ tye Bly Tys Bla Ma Cya The hy Cya- {SRQHG NO: 1185 3
faa? Soe Kaa! GIy Gb Tis Awe” kaa’ Cys Ale Tyr hla Ala Sys The Gly cys {(GEQHENODTIOT |}
kagt % < Xda! @iy Gu Vin Mss? ya Meat Aa Dye Ale Ala Oya Thr Gly cys {SEONO: i188 }
kaa’ The Cys Maar @ly Gin Ue nua? cya Aly Beat dye Abe Ada Ope The Gly ays GROIN NO tt89 }
Kaa! Mas’ Sy Ge Vie tua’ Cye Bla Tee Naa! Ale Ala Gye Thr Shy .tys GROG NO 190)
xa! Bae m3 y Glau Tle Rad Qye Ala yer Als Kaa? Als Cys Thr GlyOye (EOIONCE Stat}

Xaat Raa’ Gly Gla Tle Neat Oye Ala Tye Ala Ala Xee¢ cys The Gly Cys {SECM Nes 1792)"
oat ye Beat Ohya Tle Sua Cyn Ala Tyr Sls Ala Cys xeat The sly Cya (IEQND RO) $483 }
Beat gat Sty. Glu tla Neat Gye Ala dyx Alb Ala cys The Xaac Glyaye GEONO 14a )

YH
(sbeet9 of 114)
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Fro Gly Naa! Thy Cys Mea’ diy ku. Vie Raat Cys Ala tyr ale Aka Oys Thr Gly Naat Cys {SEQH NOr 108
Pro Gly Nea? The Oye kad Gly Gla The daa’ Oye Ala Tye Ale ala Cys Thr Gly Oye Kast (SEONd: 1198

Neat The Gyn Yaa Gy Che Me tyes tao Ale tyy ala Ma ys the Ghy Oya (SBOIN NOL teT
@ Cys Raw! Raa’ Ale Tye Ala ala Cys Da Gly Ove SEONe: 1196

he Cys Maa’ Ala Anat ‘tye Ala Mia Cyan ‘thr dhy oye MEGIONO-Tg8 |
ys Kael Oy Gin ie Cye Kaa’ Ala Tyr Saw? ALa Ala yes Par Bry Oye ECG NG tooo

* Xeat Tax Gyo saa’ Gly diw Tie
Xan! The Sys xaar Gly ehu x
“XRR' Pare 8
Xaat thy 2

s Maa’ Sly Gly Re Cys Kee’ ala dyxy Als Kaa’ Ala Ove The Ghy ae aes nae Ry : 3 hye MEO NO: TH
REN Tae Oye ae gly ohn tle ys. Xaat Mla yr AlaoNla Sag Gye Thr Oly Oye {BRON RO: f202

ty Raat Yh Oye Baa’ Gly die. die Cyn Maat Bla Tyr Alavale Qys R88? The Biv Sys iSEOR No: 20%3
wan! Oy Ole. tle Cys Yaa! Alu Yyt ale. Ala Cys Thr Zea! oly ws (SRONO: 204
Aus! Gly Sic Tle Cys xe’ Ala Bye Aka Ale dye The Sly Kal Oye eto Nee deans

’

WE AMG? Gly STu Dea yw Rant Ale Wyk ALN Ale ya Shr ely tyes 4aa? {SRD Wop. 268
7

Fan y Xaat Gly Shi Me Oya Als Aaa’ Tye Ria Ala Oye Pas Gly ove {SEOOO: (257
Pees kage Sly Gh Me Cy ake wast Raw? tye ALA Ale Gye The Sly Cys GeONO 1ON4-
Ore My heat Bhe<ye See! Wy Gla Cle dys: ala Neg! Yye Kael Bia ala Cys. Teer Gly cee, (ECHO NE re0R
Foo gly Kaat Thy Uys haat Gly Gla dle cya Aip Naw! Tyr Ata Sua’ Ala Oye thr ye ISROtte Pes
Fro Yes? Thr dye: Kaa‘ Sys {SRORon 42444 Sly diy Be cys: Adal Nest gyy aba Bla Kaa? Cys. Yir
tre Gly Nua’ The dye Kaa’ aly Gin ie oye Ale Naat pe aka Alu Cyo Baal why+ : yoOys {SEQHDTE 1242
Fee Gly Saat Tho Cpa Xaeh tMy Gia Lie Cys Alsxse! Cyr AlaAla Cyy Thr Xaa* Sys (SRQI NODES
Bre thy Asal the Cpe. Xea! & y Gla Tle dyn Ala Seat Oye Kia Ala Ovs vhe iy tyes (AGIR NO: Ise
Fre Gly Saat Yar Uys Xaat Gly Mle he Oye Ala Kaa’ Tyr Ala dla Sys Thy iy Oys faa’ {SECUD NEN TS
Bro Gly Beat The cya Fae! 2 ye Ala Tyr Naw! Ala aha Oys TRe gly gys: {SEQUD NEE 146

 dipDpeNatLEaenetneaeapeSighMtelgamayeratNloetatSONeeleitteaknetmtnettSiaomateat
 

Bey GUY ARR? The yo Kaw! Cys Ria Tyr Nak? Kuat ala Ala Cys Thy Gly Ova (SEQ NOC 1247
tro iy Meat Thr Cys Yas? dys Alw Tyr Xan! AlaMag? Ala Cys Thr ly Cyd [SEQIO NG: 1248
ro Gly Nas’ Thr Cpe xaat 2 TYR Ala Tye Neu! Rie Ala Rea! cys Thr Gly Gye (SEQIO NG 128
ey saa’ Vie eye Naat tye Ala tyr Sua? Ale. Ala Cys Yast the oly cya (BEOI MO: 1220
Bro Gly Bsa? Cha QA Xb" Cys Ala Tyr Nua! Ala Sia Cys Thy kaa? Gly Gye {S010 MQ: 1221
Fea Giy xBal She Cys Aaa’ s hys Ala fyr Kaa’ Ala Ala Cys Thr Gly Xap! Cys [SEGHO NO: 12a
es Saar Php Oye Xa? Qys Ala Tyr Saat Ala Ala Oye the Gly tys: Rae GECRO NG: 1224
Bro Gly Mea The pe Wea? tye hla Tyr Rha Asa Ala Oye "Mer Cy Ove (SERHD NC: 4226 }
Feo Gly Real Thr ys Rea? . Gys Ala tyr Ala Naat Baad’ Abe CyeThe day dys (SEQ NO: 1228}
era Xagt thy bys Xsa? ya “Aa. tye Ala Xas? Ala Rex’ Cys the aly tye GENS Rok Na86 }
veo Biv Keel Thx Gye Kea? ; ye Ais Yyr Ala Xss? Ala Oya Kaas Ter @Y oy’ (GEQHENOTT 4
Pyo Gky Sat he Oye. 2da! dys. Als tyr Ala kaa? cAla tye thr tea! Gly Sys (GEQNO: Wa}

FIG. 2
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fe28/226

 

Kaa eRe Uys Saat Sly Gla Yin Oye Ale tyr Ala Naa! Bla Cys Thy Oly Raat Cys {SEGIN NG; 1999.3
y Raat aaa’ Gly Ghy Te Cye Ala tyr Sta Mis) Ala Gye Tar dy Oye Kaa' (EQ RO: 1290 }

Raat Rau? Ey fl Ele Cyr Ada Tye Bis Aja Rae’ oye The dy oye (SEQHE NO: 12943
Sea Aaa’ Gly Siu dle Cys sia ‘tyr Alu Ala Kee’ Raa! Oye Hy Sy Cye Bet Noe 1232 3Saat vi §

 

 

4

Xaat aly Gar     ‘ tie Syw Als Tyr Ale ala Xad' Ose Nee! Fhe Oy Oys (SROR MY 1855
: Beve! 3 Saat Ghy Gly Xie oye Aha Tyy Ala dda Maal cvs thr Naa! @3y bys (SRQU MO: inaa
y Kae K Maa! Gy. Bly Ths cys Ala Spy Ma Ale Yaat che Mar Oly Xear ces Ssoin No: (oa

Kae’ S ASA By gin bie Cys Ala Oyr Mla Ala Nas! Cys vhr Gly oye Raw? iBECND WS 4338
y Raa’ va faa? Gly Gia Le Cye-Sla JDyr Als Ala Cys Raa? Thr Give Syn (SEQRO: 4aa7

Raat 3 ye Raa Gly Clu The Cyn Bia Tyr Als Ala Cye Raa’ X3af oe wy os GEN NO: 4238
Xaat Kaal Gly GluThe oye Ale tyr Abe Ale Cys Xaq’ Thr Saar Sy Cye (SLONO: t238
Kaat ® Raat Gly Siu The Gye Ala’ tyr ALR Als. Gye Xan‘ The '@ly xaat Gye ESEOID NO: toa
Kant Thr Sys kaa" Sty Glu We cys Als Tye ala ala Oye Naa! Yay Gy yet Nas! (GEOIDND: Het

Ly Kae! The Uys. Kaas Bly Glu tie Cye Ala Tyr Ale Mla Ovs Thr daar Shy flys {SEQNG $292
7 Kas whe Oys Laat By we Yin Oye Alu Tyr ale Ala Oye Yhr Kaa’ xaaé Sly tys (SEQT KS tat
y Raa’ The Cys Kaa’ Bry Glu Yhe Cys Ale Tyr. Ala Sia cys Thy Kaa’ Bhy Rant Cys Soe dyNeeTa¥S Kaa’ Bly Wha

met Rae! Ri &
Baal Gly

ms Raat Gly
* y Raat soy

Raai thy Syn oNaat Oly
yoXaal “The Gye Sly Raa?

E ily Raat?
Cys ‘Gly Raa?

 

ig Cye Rig yy Ala Ale Cpe The Kea’ oly Cys Raa? teasM5 NY TEAS
BALSA Vyr Ala Ala Cys The wy xaet dye “SRONO! 1286

B Ale Tyf Bla ALS Cys The Gly Rea’ Haat Oye (GEGND! 147
Ala Tye Bis Als Cys TH Gly Rua’ tyes Raat SEONeh LEH

2 Ra. Tye Ala Ala Cys Thy ay PEON NO: dasa
&@ Ala tyr Abe Ala Gya the diy. oy REQNO PAN

tle Gye Ala Tyr Ale ala ys Yhy Gy Ove (SOND NOs 1254
@3n ike Oys Ala yw Bla Als flys The Gly ye (SRQID. NO: 1282

Baa? Gli tle Cpr Ala Tyr Ala aha OM “the Gly Ove {SEQ NO: sassBlu Kaa’ Ue Cys Ala. tyr Ala Ala Nyé ‘Tir Gly ced JSRQHD MCN 1G88
Sly Tle Naat cps ala Tye Aly ale Oye Thy Sly Oye. GENS wh 1988
Glu Ue Cys dua’ Ala Tyr Kia Ala dys The Gly cys (BECO NS Ide
‘Ska Ele Cpe Ala Reat tyr Ala Ala Oys Thr Gty tys {SEQNG 1257 }
Sly The Gye Ala Tyr daa! Bla Ala Cys Thy Gly con (SERIO NDET258 }
Glu Vis Cys Alw Tyr Ala Naat Rla Cys The Gly Cpe {SRON NO: 1258.)
tu Sie tye Ala tyr Ma Sin Kea’ Cys The Gly tye (SBQINO: 1250 }

Siu Tie Qt AldTyr Na AleCys Xaa' rhe aly cps (SBOE nO: 125% )Zu Phe
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Bas? ‘Hae tty Py Kaa’ San! Ghy Tie Sys Ale Myx Ala Ala Oye Thr Gly wea’ tye (SEQID RON 4263 )
Maa! The tya Shy Zea’ Nua’ @lu die Cys Ala Tyr Ala Ala Gye The Gly Cys Yast (SEQUINCe 4264 }

y Ase’ Tae Cys Gy das?’ Ghu Raat Zle Cys Ala tyr: Ala Ala Oye hr Gly oye ISEOHY Mcr $2385 >
Kant The Cys Gly Naar Gin Maa! Kea: Tle Gye Ala ye Sis Ala ye Thr Gly Cys  (GEQENO: 1288 3

By Naat Toxo Qys Sly Raat Glu Aug! Tle Sew’ Gye Ale Tyr Ala Ala Cys Th Qiy oye {SEQID NO: 4287 }
PNawt Ree ys Ghy Raat Ga Zea’ Tle Cys Rea’ Ala Tye Ala Ala Cys ‘the Qy Cys GEGNO: 1268

y Xan? The Cys GlyXaat Gh Raat Tle Uys Ala Yael Tye Als Ala Cya Tae aly wa SEW NO: i289
Kaal Bar ily Nes! Glu tas! Tie Cyn Ala Tyr Keg’ Ria Mla Cys C OLy Sys iSEORI NO: 4270

Maat Gy Waal rhe Oy Bla ‘Tyr Ale Raat Aida Cys The wily ove {SEGHO ROL IZM
ity Awal Glu Naa! Tle Cys Bla Tyt ala Ala Yaa? Cys Thre ot ys Sfp NO: tor.
Biy Kaa! Big Rag? Uke cyt Alea vyx Ala Ala cye Kaa’ The Sly Cys EOK NODES

Lya Beer gly Kaat Ter ¢
Bos Ly Kaat Thr ot
Bee Gly Haat Ho

  
fi¢Se  

3 Baa isotag

g

Bes Oly xaal The dys Gy Kaat Sig kaa? Tle Oye Ala ctyx Ala Ale Cys The Nas? @ly oye (BECHO NOt 3973
Peo Ghy Raa’ thy’ia Oly Raa! Blu Kaa? Lie Uys Ala dyke Ala Aba Cys Der oj Kaas oes {SEGIO ROL 4275
Pra GUY Zag! thy Cys Gly kaa’ Glu Raa’ Tle tys Ma tye Ala Ala Cys Thr Gly Oye Mow! ISEQID ROTTS
Peo Cily Nat Shy Ove Sly oat Ghar Ve Ras! Cys Ala Tyr Ala Ala Oye ‘tte Gly oye ERED MO: tar?
Pre. Ly Saat Gir Tin Raa! kaa’ lye Ale Dye Ala Ale Cys Thy OYy Cys (SECHO NO. 176

 
 

 

 

}
:
}
}
}
}
}
}
}

)
}

Bre Saat Gin Yin Baal Cys Maat Ale Tyx Ala Ale cys Thr @ly Cyv (EHD Now ge7e }
Pro wy waa! tee © Ge Ike kas! Cys Als Ras? Bye Kes Aba Gye The Dy cys (SEHD Nc 128d )
Bre iy Naat * Qu dle Kaa! Oyt Ala dye Rex! Ala Bla Cys The Giy oye (SmI NM: yet}
bro GY Nake Giw tle Kaa’ Cys Ala Tye Ala Kax’ Ala Cys The Biy Cys ECO NO: 3282 |
Practty Sast ‘ Stu Rie Xaet Cys Ala ‘Tyr Als Ala Xnat Gys The Sly oye GIO NO: tena )
Pro Giy Naat The tye G Riu Va Kaa’ cya Ala tyr Ale Ala Ove Raa’ The Gy cys (SEOIONC i2at }
Sre Niy Ruet Tae Cys Sly Kad’ Bia Tha Yaa? Gye Ala Hr Ale Ala Oye Tag Xea? Gy See {SEQIEMOCHBS }
Pro? Kaa’ Tar oye Why Kaa’ Siu Ye Nga! Uys Aly Tyr Ale Abs Cys thr Gly xaa’ cya (SEQIN NO: 1286 }
ten ty Raat Yar Oye Sly Kaa Oly Pia Kaa’ cys Als Tyr Ada Ws Cys The Oy Ove kad! GEOINO! 1287 }
Sse Ey Kea’ Thy Oye Sly kaa’ Ula Tle cys Xaat Ala Dyn Bis Als Cys Tir Gly Cys (SEGRE NG Yue }

Hea’ tay tys aly deat Gly The Cys kadt Raw’ Ble ttyx Ala ake Cys She gly Gye (SEGIR NON 1269 }
Pro Rly Kea’ The Oya Gly Xaat Glu Te Cys Keal Ala xea’ Tyr Ala ada Cyd Thx Gly Qa SGI NG: 1290 )

¥ Nak’ cae Cys Aly Kae! Gly Ee Gye keds Als Tye Saat May, Ska Sys The Gly Gar (SRGID NOSTIST 5
Seo Gly Kea’ the oys Gip-Xaat Gly tie Cvs Yast Ala Tyr Alp Raa? Ala Oye The Gly Ge (SECND Ate 1292 )
Pos Sly teat The Ove Gly Yost Gy Te cya kaa’ Ale Tye Ale Ale Naa! Cya thr Gly ys. (SEQID NOL 1283)
Bre ¥ dant Thr Cys O2y Yas? Glu Wie Cpa xasé Als Tyr Ala Ale Cys Kaa? Thr Gly bys (SEQ NEE 1294 }
Yeeogly Kaat The tare Sly Yaa? Glo (ie Cys Xaat Ala Tyr Ala Ale Cys Thr Haat Gy tyes (SQ Hip i2es }

 
%

Gra univ Kaat The Oye 5$s i keat Gla Tle Oym Saat Alain Ala Abs Ga Tir Gly Raat Oys (SEI. Ney 1285 )

 FIG.2 ;
@hevt:12.of Hy
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Xaat Thr Sys Gly <aat Glu Tle Cys Ala ‘fpy Ala Ald Oye Asa’ Thr Qiy Sea’ Gye (SSOly NO Tsd4
Mag! The Ops hy Naet Hu Kile Gyo Ake Tye Ala Alu Oys Kaa! fhe Gly cys Zaa! (SEQHD Nop 992

}
}
} Raat Wer ‘ Sly Tle Cys Ala tyr Ala Ala Oye TH Kat! tly ys GSRQUG NE 3388

Sas? Fas Sly Fle Cys Ala Tyr Ale Aka Ovx Thr Kaa! taal Shy Cys QFOG NO Agu}
y Xan? Thy Cys ghy Bart Oe Tie Cys Ala Tye Ala Ais dys Vhr Kaa o Sly Kaas Cys (SEQ Ntxy 1335}

Kan’ Tee Cyn Gly Nea? (iw Pie Gys Ala Tyr Ala Ala Oys ThE xaat’ Gly tye: Zee: GEOG NO: 2585 }¢ (awh ny Oe

Xagt Ge Le dys Ala Tyr Adu Aly Cys Tir Sly xsat oye SEENO NO: 4397 } 
Bie Cya Ale Tyr Ala Sls Cyn Thy Gly Kea’ Yaa! cys {SRONee Tada}

‘Siu Tle Oya fla Tyr Ale Ale Cy ‘thr Gly Kae! Cys dea? (SQN Nh 1499}
 

 
 Siu The Cyn Ala Tyr Ala Ale Sye The. Gly Cys wus! {SEQNOr 13409

Siu Khe fy Ala Tyr Ala Ala Os Tir BlyGyr xen? kaa GEONO: 44 )
Rss! Fhe Gye Ala Tyy Ala Ala Sys Thr Gly cys (SRCND NO: 1342}
Maa" Raa fle Cyp Ala Lyx Ala Ole Oy the Gly Cys {SEHD Wes Taan }
Seat aa’ Xedt Wis Cyn Ala Tyr ale Bis Cys Thr Gly ops (SOI eh Hats}

A Xae' Nea! The Raa’ Cyw Ala Tyv Ala Kis Cys he Giy eye Go eo, mes)
Kan? Neal TLLe Ova Naat Abe Dye Ala Ale Cye Tee 8 SON$348 )

7
 ly tye

KRa? Maal Lle Oye Ade Raa? ow Ala AL& Qa The Shy yA (SEOID NO? 34
KAR? Sau! Fle Oye Rie dye Kaa’ Ala Aka Cys Thr Giyceys (edn Ken fate}

: aa Neat TS Cpe Ale TY Ris Naa! Ala Cys PRY Gly Cpe (SEQNO: 1349 )
Naat Kant Jie Gye Ala Qya Als Aha Nast Cyne Thx Giy Gye (EOIN: 1580 }
Maa! Seat Ye Sya dia Tyr Ale Ala Oye Raa’ The @LY tye (SEQIONG: T8381 5

3 Mad? Kaat Tw Cys ale Dyer Ala Alea Cee Thr Xaal Aly typ (GEC NO: 7352 }
(Nea! Seat Ve Cys Ada Tyxy Ala Aka Oys he Gly Maar mye {Sherp ate age)

yaa? Kealdye Cya Ada ‘yo Ala BIS Cys The Oly tys xaat
Maat Tle Bes! Oye Ale Tyr Ala Alu Uys The Gly Cys’
waa! le NaatRaa’ Cys Ala Tye Ala aS Gye Thr Gly Cre
Ram’ XheoNea' Cyo Raat Aha Tyr Ala ala tye Sheodity. tye
Naa! Tle Nan! Cys Sia Nea’ Yer Ala Ris cys The oly cys
Yaa! TheoNwat. cya Ale ‘Tyy Maa’ Ale Ale Cys Thr aly Gye

‘Mag! The Nant Cys ala tyr Ale Ana’ Ala Cys The aly o¢s
Maat tle Mas! Cys Ala Tyr Ala Ala Xaa’ Cys The Gly ore

2 Mad Te Land cyy Ata tyr Ale Ala Cys Baa’ thy Gly dye y
Mas‘ 22a Rag’ Cys Ma 'Fyr Ala Ala Gya Thr Baa Gly cya f

Kant Xaat-cys Ala ‘Dye Ale Ala Cys Pir Gly Kael cys {

Kaa‘

Kaa‘

 

 
 

Whe Dye
MAAS Eee Cys, BLy
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y Maa’ Phe cya SU
Y Sana? The Cre

Baa? Var Cys
Ay Sea Ree oye

P Sag! Tir’ Cys
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Gly Giu Kaa‘ the Ras’ Cys AlN Tyr Ala Ala Gye the Sly Cys Kaa’ (SEOG Nos 496s }
Kaa Sy Ga Raat oe Cys Kea? Ala Tye Ale Ma Cye The Sty. Cys (GEOWE3388 }

faa! ‘SBy Sha Bast Vie Cys Xeal Wha’ Sia Tyr Fay Ala tya he. cy cya eas Nis [S87
Maal Gly IMNeat Re Cpe Kaa” Ala Yaa! ys Bis Ala Oye Phe dy Oye {REONt: i388}
Ben? Gky Sia Kay! Qhe Ove kaa Ala Tyr Kaa! Als Als Cya The Gy GyYs. (SEGRO: 4280 j

; xa Tar Shy Gla Xaat Ye ove Raa’ Ra Tyr Als Say' Bla Uys vhe Gly a $ REQ NO: 1870 }we = Sty au Kea Hie Dyes Saat Bla ‘yr Ada Ala. Raa? eye She sty oy ERED neh er }
: Gly whe Heat Te Cys Xaat Ala Tye Bia Ala ty# Raa‘ Thr Sly Cvs (SECNoo agye

Maa Gy Glu Xan! Tis Sys Kaat Ala Tyr Ala ala Uys thr Xaat Sky Cys (SOD NO: tay3
y Kaat

Ty Kaat

Ly Kaas PR
Raat 4

yo Saat Thy fe

ve Siy Glu Xeat Pie Cys Xaa’ Als tyr Ala Ala Gyo The Gly Raw’ Cpe {SED NO: 1374
Gy Gin xaa! tle cys Rea? ale Tye Ala Ala yw The oly Cys Kaai (9EeRD NG. 4975
Sly Gly aa’ Lie Cye Ala Kaa’ Qyn als Ala Oyw The Gly dys seen) NO: a7
Qly Gha Kaa tle dys Als xaa!? Xeat Tye Bla Ala Gye thy. aayeps ISRO NC FATT
Sly Gu Kast fie cys Ale Raa? Tys Zaa’ Ala Ais ys Thy Giy Oye (SBONy Woh Hird

¥ GU Kaat Pie Cys Ala Kaa? Sye Bis Rant Ria Cys Thy Ky oye GROW No ta7¢otis
3

iv Shy kag’ Tle Gye Ala ae’ Bye Sle Aka Sag! Cys Thr Gly Gye iSEOII Nactaea }tp re Oly.
. t

 
 retSetKneemetwetnet“neeet

a

 

 
 

 
yo Naw’ Thy lye Giy atu Kaai Lip ‘Oye ALR Kaa’ tyr Ala Als Oye Rex? The Oly Oye - (MENID Noy 133

Nea? Sly Glu kaa’ 224 ‘Gye Ala Raa’ WeoAls Als tye Rhy Xaal aby ¢ {SEQ NO. 488 3
Sly Ghu.dag! Lie Cpa cala Yaal tye Als Als Gye Tar Sly saar cys (arau ROK F386}
Sly GM Xaat Lie Uys ala Real Tye Ala abe Cys the CYS. Kaa’ PSEQH NO, 1934 }
Oly Gi Xaa' tie cys Ala Tye Baa’ Als Ab Oye the By ye {SEOWG NO: 1555 }

se hwk Bly GluXas' fle Gye Ala Styx Bas? Kua’ Ada Als Syn The Gly Cye [SEOI No: 1388 3
: Xee? Bly GiaKaat Lhe Uys Ala Tye Nag! Rls Keg’ Re Cys Me Gly ya (SEONG NO: 3A}

frp ih xas' Sly Sa-kas' Ue Cys Ala yx Maat Ale Ala Kaas Cha ‘Wir Sly fye (SHQIO NO: 1888 3
Sear Ghy cast Gly Gln Kae Lis Cys Ala De Xast Ala Ala Cya-das! Tee Wy Oye {SEGKUINS: 1389 }
Fro Gly xaat Sly Gla Raa! 12a ye Ala Tye Nase Ala Ale Cyr Thr Baa? Gly Bye {SEOIONO: 4389 §
Pro Gly Naat 4 ky O2u Kaa? Cle Cox Ala tye Mage Ala Ale Cye Tax Gly Xaat Cys BEQIB NO! 138e-4

s ly Glu Naa’ Lis Cpe Ala. Pye Maal Ala Ale Cys The Sly Cys Kaae SSENO1882 }
Oly Olu Aga’ Xie Cys Ala Tyr Ala Sew’ Ala Cys THE. Bly cys {SEQIO.NO: 1393 5

Why, Clu Xen? De Cye Ala Tyr ala Xaat Ysa’ Ale Cye thr Gly or (GEONO: 1408 4
“Gly Gly Bag! We cys Ala Yyr Ala kaa Ala Xnal Cye The Gly cys (SEONOC 1304}

e Gly Glu Nes! The bya Als tyr Ala Yaa! Kda.cys Xeat the Gly cye (SRQHE NO: 1388 }
Oly. Ulu Nast Vie Cys Aha Tye Ala Raat Sia Cys The Naat Sly Oye ISEQH NG: 1307 |
ly Glu Kee‘ Tie Cys Ala Tyr Ale Xaar Ala Cys The dhy Nas! Sys (SEQ NOS I30B F

HG.

(sheet 35 of1
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Bly Raat ys Xaa?
UWE Bla Ala Cya fhe Gly cya Kaa’
‘tye Ala la Cya The Biy Cys Kral Naa’
tye ALA Aaya TheSly Cys

‘Qys Bla Yyr Ola Ala Ove chr Gly oy
Saat aa! Cys Ala Tye Ala Als Cya Phe! Glydys
Kaa’ Cys Xunt Ala Syr Nila Ale tye Qhe Sly dys
Kaa’ Dys Ala Kaa’ Tyr Ble Ala Cys The Sly Cys
Kaa’ Oye Ala tyr Kar’ bla Ala Cys thr 8h;
Kaa’ Oye Ala tyr Aba Kaa’ Biz Gye: the 3%)
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— FIG.2
(sheet 36 of (44)
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FIG. 2
(sheet 17 of 114)

Yhy fy Gly Sin Voy Cys Has! Sag! Ala Dye ala Ais Cys The She kya WENO koe4
“oyhy Oy Shy Glw ERR Kae! OCW Raa Aba Xag’ Tye Ala Kia Cys Thy Gly Cpe {ECD NO 44aa §

Shr ya aly 18 fie Lads Cys Kea! Ala Tye Xaa! Ala Ala Cys the Shy Cpe QYECHD NCR 49g}
; Thr cys Bly We fle Xan! tye Kaa! Ma tvs Als xa! Rba Gye. Phe Gly cya RECON 143g }yaxyky 3 Yar Cys Ghy c Yle y raat % apy *% feat oat . . 5

fob) tec! the Shy ee He kawyskam lee MLAS See aoe aE OLY Se EGO NG67ya @dy + te Gly ale . BER AVR ALQT Cy Rea’ Rey Gly Gye (SEQHY NO: 4488 3
Bay Thr Cys Gly Gia Lhe Kaat XO8' Rhu. Tye Ake ala tye The Sas? “diy Lys EON RO: $359 5
Gy the Cys Bly Gla Be Kaas Saw! Ala Tye Ala Bly Gye hr oly kaa’ oye EsBeae) NOY3an 5

Gly Meal thy “Gye Sty Gla dle Kea! Saat AIR Tye Ala Ala cys the Gly tye yaat GESNo saat }
thy x thr tye Bly BIR fle Xan’ 5 Ala Raa? ye Ala Als Sy Tar ely ys iSEQHDNo: eat ;
uy fo Yhy Cya Gly Gy Fla Xaa! s Ala Raa’ Zaat Tye Ala ALM Cys The Gly Cys PROD Rite 545% 4

Thy Cyn Shy Gia xle Naat s Ala Kaa Yye Haat Als Ala Cys Tir Gly Uys (SEONG Tosd 4
Fre Cya Gly Glue rhe Zaa! fda Kae’ Tyr AlR Xa’ Alea Oye The Gly Oye OSBORY NO: 4445)
Thr Ove Gly Gia Whe waa! Aa Zaa’ Tyx Alz Ala Kaa’ Syn Thr Gly Gye (Soi No: 1448 3

‘Yar Sys Shy Sig Mike Naw? Als Xaat Zyx Ala Ala Sys Nas? The Gly. Gps {ECHO No tsar}
Yhr Cys Sip Glu tle Naat Bla Raa! tyx Ale BlaOve Thr Ara’ Gly cys ED RC: #48}
Sur Uys Gly Gla The Naat Cya ale Naat Tyr-Ala Ala Oye Whe Gly Raat dps (EOIN RO T4aS }
Yar Gys Giy Gay Mky XAw! . Oda Maut Yyr Ala Ala Cys Yhy. Gly oye Kea (SEO y
Wey Oye Aly Gly tHe Naat Ala Tyr Raw’ Ala Ala cys Yhr Gly oyé (SEQIG. NO: 1453}
Yhr Uys Sip Gin rie xual tye Als tyr Rad? Xaat Ata Ala Dys The Bly Cys {SEH NO: 1452)

a! Yar Cys Gly Gly Wbs xae? Ain tye Rea? €ha Maat Ala Cys the Qly tys SEONOY 3455 4
* Zagt Phar Oya Siy Gly Tis Kas’ Ala Yyt Rea’ Ala ls Kaa’ Gys The Gly dya {ISGQHO NOass]
y far Yar Gye Sty Gln Tim Kaa’ Ala Tyr Naa’ Ala abe Oye Maa’ ‘the Gly oye {RAD NG: 4495 }

| Raa! Thy Oya Sly Gin Lid Xaal Oye Aly Tyr Kaa’ Ala Als Oye fhe kee’ Gly oye (GENC 14683
Maal Gor Qyy diy Glu Ile Keal 4 Ala Tyr Kaa’ Ale Aha dys Thr aly Neat Sys {SEQNG: 1457 }
Naa’ The Cys Gly @le Te Sea! Oya Ala Tyr Naa! Ale Ale Oye Thr Gly Oye Xaa’ (SPO NO! 1488)
Raal ‘thy tye Gly Glu tie. Ada? Gye Ala ‘Tyy Ala Nas! Abe Oye The @hy Oye {SRONO: 1469 )
‘Kaa 4 Shy thu tie Kea’ Oye Wa Dye Ale Naa! Kaa’ Ala vye The ply Gye (SEONC 1460 }

Ps Xaat Gly Gh Lie Kaa’ Cys Ala Tyr Ala kas Ala Xaa! Cys The Gly Cye (ROI NO: 1481 }
Pra Gly Xaat Gly Giy Lig Xea* Cys Ala Tyr AlaXue" Ala Cys Seal the Gly Cys {SHOIO-NO: 1482 }
Pree Gly Kaa ty Gly Me Lia Kes! Cys Als tyy Ala Xan Ala Gya Thy Raa’ Giy-Cys {SEOQID NO Mar }
rye Bly Kee Thy Cys Gly Glu Tia Xae’ Cya Alm Tyr Ala Maa! Ale Cys fbr Gly Neat Cya (SEQHD NO: 248 }
Pro Sly Bae Wer cys Ghy Glu Vie Kad? cys AlM Tyr Ala Kad? Ala Cya Thr Gly Oye kan? (SEQI NCE Utes }
Pra Gly Yan? Thr lya Gly Gia Me Naat Cya ala tyr Bie Ala Naat Cyea TheGly Lys {SEQIO NOs 7468 }
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Xaat Thy Cye Gly Gla dle Nes? Cys Ale Dye Ala Ala Saat waa! Oye She ily oye. (EOI NOde? )
¢ Kaa’ Thr ye tly Siu Khe daa? Oya Ala Tyr Ada Ala Keat Cys aa‘ the Gly tye (Eat Wack 4888 )

y Bae Ve yess ary Gin Xie. Kaa? Cya Ska Tye Ale Ala xea™ Oys Tyr Raa? @ly ove SEQH ND: 4488 y
Raa’ Thr Oye Sly Ula tla Kead Cys Ada Tyr Ala Ala Kae’ ya Thr Gly Kee? Cys (SRO! NG $4793 }

 

ane * at Tie Saat Gye Ala Tyr Ala Ala Sea! oa he Sip ya Kaa? (SEQHNO 4771}
xan ® fae Raat Cyt Ala Tyr Ale Ala Cya Xeal Thr Ry tye EOD KES LAYS
Neat i Tle Xaat Cys Ala Tyx Ala Ala fe Raat Xaat Yar tly Oye SEOR NOx 4473 }
maa R Ein. Maa? Cys Ala Tyn Ala Ala Cyn Saut The Sea’ Gly oye SECHD NO: 4476 }
xa? 3 Yke Maat dys Ala Tyr Ala Ala CysKael “fhe Gly ant Cre foe 10 NO 1478 }
Baa! © ile Bas! Gps Ale Tye Sis Als ys Rua? Yar Ghy Sys Kee? (SEO NO: 178 e
Ness? Tis. Raa! Cyn Ale Dye Ada Ala Cye The xaa’ ByCys SEQ RO: 183F 3Nags BY
Saat FF
Rae’ 3
Sa?

y Rast

He Naw! cys Ala Tyr Ala Ale Gey The xaal Meal Shy Gee DSOMEE 147E
Xie Maw’ Uys Mla Tyr Bls Ale Cys wer xns Gly Raa’ oye (EOI NO: 4879 )
Xi Ren? Cys Ala Tye Kla Ala Oya The Nas! ve .
flu Nea! Gye Als Fox Ala. Ale Cys thy @ly Xa’ ys is
fie Kaa’ Cys Ale Tyr. Ale Ola Gye ‘Hey Ghy Raat aah tye gs

 

22s &E&==ate hotSeatnet
 

 
  Maat Sk Tis Kaa’ Gye Mg Tyr Rieala ces The Sly Xeal oye naw? (SEQ CNG 148%

Baw The- tha Aaa’ tye Ata tyr Aja Ale cys The Gly Oya xaa? (SEONOS 1484 )
% dle Raa! Oya Ala Yyr Bla Bla Cys Tee Gly oy Asal dae’ (SEOI NOS Y4BS }

e Meet The. Thy, Gye Zaat Ala yy ale Als Gye The Gly tyes CRECHO NO} 1486 5
, Seat the Oye Raat Raat Ale Tye Ala Ale Oye Thr Sly dye SELRD NO: {4s7-3
XQ Thy Cys Mast Sast Raat Ble tyr Ala Bla Oye The Gly oye iSEQHD NG: 1488 }
Kaa’ 328 Oye Raa’ Maa’ Sle Rea? Tyr Ra Ale Cys Thy Gly Cys (SEU HO: 44093
Rya' Tle Cys Naa’ sag’ Ala Tyr Keg! Ala Mla Cys The Gly cys (Sear Nid: 1490 }
Raa’! Lye Cys Nea! Kaa’ Ala Tyx Alg.Xaat Ala Uys. The Oly cys PSENee 404 )

: FRR" Tie Cys Haat Ada’ Als ‘Tyr Ale Rle Roa! Cys The ‘Bag ve (SFONO y4as 3
Baa’ Tie Cys You! Kaw? ala “yr Ala Ale Cyn Mea! The Oy cya IGEOIO NO: 1403 5
Baar wy Glu Tle fye Sut Raat Ala Tyr Abeala Cys Than Raat Qly Cye (AROIO NO: d4B4 }  Raat The Gye Gly Glu wie Cye Xoo! Raw) Aka Pye Ale Ale Cys The Sly kas! Cpa GEOINO: 148s}
Maa! thy Gly Gla die tye Raat Res! Ale Tyr Ala Ala Oye Thy Gly oye Saag’ (BEQRI NO: T4RN°}
Nag! The Oya Gly Wy Tie Uys Yao? Ala Raat’ Tyr Ala Aha Gyan Me Gly cya SEQHE MODt4aay }
Xa! The Oya. Ghy OF Dig ya Naa? Ala Xeat Maal Tyr ala Sle Cyan fhe Shy Gye (SEONOri4a8 J
waa! Vhr Oys Gly Ulu is’ Cys xaa? Ala Kaa’ Tyr Kaa’ Ala Ale Oye. The Gly Cys SSO NOS 1498}

Pee Sly Sea! THe Cys Bly Glu Ike Cys Raa’ Ali Naat Qype Bla Raa? Sle Sys thr Gly Cys (EQ NO1590.)
FUG. 2

{sheet Wot tia
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Pro Ghy Bast Vhy “tye Wily Gly Le cys
“Sma Gly Saw thr Oyw Gly Gla. Lie Cyr
Pra Ghy Rea’ Che Cpa dy Pla Tle tye

ne OTy Kaat Tre Uya Gly Sle De oye
Paty. Kaul he py Xae Oye
eS Bay Raw’ The Oye Gly GAw. Tle Cys

3 Ghly Rnal The Cys: Ohy Gls 7

®

aa Cys
So Shy Zaat thr Sea GlyBin Vea Uys
 
‘Pea ty Kael thy Gps Shy Ria Tle Opa
feo Gly Raat The Cya Gly Gla The tye
Pra why Naw/ & Sys
Bea Qy Thy Oye Gly We

2
¥x
x
thes

Shy Oye Gly ela Xi
Zhe oye
xa

 
 
 
 

  

xe FAT Ove Gly Gly. Tie oye
Saat YRy Oya Sly Gin Tia Cys

“Saal Lhe Cys Wy Ala-Tle Cys
Saal The Oye Bly Gla The Cye
Yaa? TRY Dyes Sly Gly Tle Cys
Make thy dye tly Glu le Cys
Maat A we Oye

LY BAS ig cya
Baar lyn

nye
> OYE

2 Oye
a ys

cys
“Oye

¥ Oye
Ovs
Cyr
cys
cya

| oye
Sys

 etvb33 A

gt#
i aR

Kant
Xant

Rast
xaal
RRa’*
Raa’
Naa?
Bris
Baws
Ses?
Kan?
Kaa?
Ran
Raa‘
Ran’
Naa’
Xaat
Xaat
Mee?
Xan?
Ran?
Raa’
Aaa!
Rss?
Kaw?
Raat
Raa?
Kaa
Kwa?

Kea’
Xaa’
Kae’
Kaa’
Kaa

Aisa Xaat
Ada. Xagt
Als Kaa’
Ae Kaa’
aka Naa!
Sis Tyr
Sin Tyr
Als. tye
Ia Tyr
Ala tyr
Ada Tyr
Ala Tye
ale Tyr
Ala Tyrer
Ala Tye
Ale tyr
Als tyr
eta Tyr
Ale Tyr
Ala tye
Ale Yyr
Ala tyr
Ale Ter
Ala tyr
Sila tye
Ale Tyr
Ala ‘Lyz
ala Tyt
Ala tpr
AlN Tyr

Ala Syr
Bha Tyr
Bla Pye
Kia Tyr

Dye
re
tyr
TYE
tye

aa’
Keel
Kaa’
aaa’
Maas
Saut
Saat
xaa?

Aha
Ala
Bia
Ala
Sis
Bis
Bis
ALR
ALS
Aba
ale
Ala

Ala
Ala
ata

Ala
Bla

Aha
ale
Ala |

waaAls

Sha’
Ala

AisAly Gye The Maa’ Sly eye
AYR Als Cy The Sly dest Cys

ALA Ran? Cys She Oly Oye,
Ala Gye Raat The Bly Cys

Ala Ala Cys Thy Gly dys daa’
Ale Ala pa Thr Gly os
Rae’

Bia Aaa! ALA Cyn The Bly cya)
ala Ala Oye Thy Gly oes

Bis Als Kaa! yor har Aly cys
Ala Ala (ya xaa’ Thr dy ys
Ale Bla Gye Thy Bxa’? Gly Cys
Ala ala Oy Thr Gly Xear Oyen
Ala Ale Uys Yay Gly Oye saa?Kaa ©

Has?
Ras?
Naa?
Ras?
‘Rag?
Ras?
AXA
ale
Axa
Ala
Bla

oat
Biz
Als
Aka
Aba
Rls
Aha
Ais

Als Gye The Gly ove
‘Bas! Ala Uys The Gly cys
aha faa’ Ove The Shy Cyn

Wda Cyy Mast Tar Styoye
ALa Cys Shr Kua? Shy Cys
RLS Cys Per Oy Raa’ che
Ale Oys ‘Thr ty oye Raat

Kaa! Cys Thr Ghy Cye
Xaa! Nad? Gye Tie Gly tye
Naa’ Cys Kea’ The Gly tye
Zant Oys Gay deal Glyoye
wast Oye Thr Shy feat cys
Saw! Cys Thx Sly Oys Aaa’
oye kaa? Thy Oly Oye
tys Kaa’ Yas! the ety Gye
cys Saa‘ thy Kaa’ Gly Cyy
cya Xeat The Uly yaa’ Cys
oye’ Xaat Whe hy dys Kast
cya Ber Naa? Gly dye.
cya hr Nwat Aaat Gy Cyw
kya Tee Bast Gly waa dye

FIG. 2,
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Sau? 3h
Mera?

y Kant:
o Raat 4

Bis Tie tye AaaAla Tyr Ala Ala Cys Noe Nast Gly Oye Xaw' (SEQNts 1858)
Big Lhe tye Bas! Ala Tye Aba ALa Gye The Sly Kaa? Cyn. {SECHO Nes 1596 }
Gln Tie Cyan Ree’ Mla “tyr Als ale Dys The Gly Kaat sal Cys {SEONG NOY ise}

3 Ry tte Cya Reet Als Tyr Ala ala Cys The Gly Aaa’ Cys Kaa? SHOW NOs }   
 

 

Bly Raa’ 7 BiG Ee Gye Mau Ala Tye Bla Aisa Cys Thy Oly crs Saat ISEQID.NO: 1539 }
Bre hy Row! of Gia The Qys Kee’ Ala Tex Als Ala Cys thr Gly Gyms Kua? <ass Seon NO. 4540 }
Pret 3 Gin The Oye Abe Kao tyeala Ala Cys The Wily cys (SCD No? 2884 ¥
so y Ula Tie Cys Ala Kaa’ Aaz’ Tyy Ala Ala Os “har Gly cye {SEQ Ne sige }
BLO Bly Kes! aiu Tis Cys Ala Kaa Xan’ Kan’ tye Bla la Cya The Gly Gye BEQID NOU EMG }
gyn tty Baas W4 y Gln Xle Gye Ala Xas! Rag? Tyt Xaat Kia Ra Cya The wsiy Sys {SEQ Or 15464 }
See Moy Mana! Phe. ty Gln tle Cye Ala Ras? Seg! Yys ala Nast Ala Cys The Siy Cys (SEO NOQr 1845 x
Bua hy eat the Qyg Gy Ghy ele Cpe Ala sgt Kae’ Tye Ala Ria Xeat Oya The Sty cya iSEONO NOs I8as }
fro Gky Aga? Whe Cys Gy Giu Lie cya Ale Raa’ aa? Tye Ata Als Cys Xaal The hy ojos {SEQNOstor )
Byo Why San’ PAE Cys Oly Gli fle Gye Als Maa! Xan’ Tye Ala Ala Cys Pir hea? Ghy cya aSRCHO NO: itd )
xe Gy Apa? Nhe Oye Gly ku dle Oye Ala Naa’ Aaa’ fyr Ala ALE nye. thr Gly Zaas dys (SEQRG: 1545 }
EX: Gly Raa’ Phe Cj wid The cys Ale Sad! Raat Tyr Ala Ala Oya’ Thy Ghy Gye Mest {GEQU NG: 1580 )
Bee Gly Raal ‘kar Gly Tle Uya ale Buc Yye kad’ Bla Ale Oya Thr Ghy “oye {SEQIG WO: 1557.)

 

  

waa? Gig The Gyé Ala Mea’ Dyrokaa' Keat Ala Ale Cye chr Giy cya SSONOISES |
yaat LycGlis Te Oye Als Real Wye Raa’ Ala Yaa’ Al Cys Tee Gly cya GECKONOS 1893
Bua? Blu he tys Ala Saal yy Raat Ala Sle Raat Cys Thr dby Cea {SEQIN RO 1884 }

FSi? Siu Jd gee Als Raat Vyr Kas! Alo Bla Cye Maat Thrhy oye {SEQHE NO: 1555 }
RRR? . Gar Tle Cys ale Jaa’ Tyr Xaa‘ Als Ale Oye Thr Kral Sly Cys (S801 NO: 1888 }

S Karat TH ty Ghy Ile Cya Ala Aga! Tyr Xaa! Ale Ala Cys Tor Gly Nee’ cys {SHCHO.NCn 1se7 b
Sly Kaet ty Oye Hhy Ge Tle cye Ala Sea‘ tyr kak? Ala AlaOye Thr Gly Gye Xaai ISENIO NO: 1868 )
Siy Kaa’ar Cys aly Gla ibe Cys Aka Saat Dye Alu Rast Alo Gye The Ghy Cys {SEGHD NO: 1889 }
iy Kaat Wir Gps Sky Gi (ie Cys Ala Kaa’ Dyr Als Baa’ Xaat Ala Cys the Gly cys {SPOI Nte i800 )
Sig Raat thy Cyn Bly Gly Tle Cye Als Kaa" tyr Al« Kae’ Als Xsa’ hye fe Gly Ges (SEQ NG 1851 )
Aly Kaat Gir Gye Bly Gla Tle Uys Ake Kad’ Tyr Bla Bae" Ala Ops Keat The Sly tye (BQH NO 1882 )
Biy Raa! Por Cys Gly Gla Ue Gye ble Jaa’ Ty Ale Nast alacpe he xaat Gly cya (SRONO 1883}

mua’ The Ova Bly @hi tis cys Aka Yee! Yye ALA Nea’ Ake Oye Tar Gly Naav Cee PSEQID NOK 1894)
Kas! Tor Cys Oty Gin fie Cys Ala xua’ Dye Bla Maa’ Ala Cys Thr Gly Gye Xaat {GEQIG NOK 1888 )

- Raat The. cys Oly G1 xie cys Ale Xaa’ Tye Als Ale Kea’ Cys The Sly Cye {SEQ t30c 1588 }
Raa’ Che Cpe GlyGla rhe Cys Ala Raa? Tyr Aly Ala Xeat Naa? Cys Thr Gy Cys (SEOHO: 1847 }
Yay’ Che 'cyw Gly Olu tie Oye Ale Haw’ Tye Ma Ale Keg’ Cys Kart TheGy dye (SEG Nor 156d }

FIG. 2
(shoot MiofUdy
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38/226aed

yaa? Lhe
Naar Che co
x She ot

Spa! Pye
Sas! Vas o
Raat Phe cy
Aaet ‘er
Be3i5?

tie Gye bla daa? Tyr Ala Ria Mas’ Gys The Xaat Sly Gye (SEONOS Sse)
ieEle Cya Aba Raa! Tye Mla As Ras! Gye The Gy Sear Cys seni NO: 1576 3

Ble Sys Ale Xaal tyrAla Ala Zee* Osa Br Gly Oye Xaa' Seto hemiad }Xie Cys Ale Zaat Tyh Ale Aba bys Aaar the Sly dys iSECin Ni
Tie Cys Ole Jaa! Tye Ale Ala Oya Yeah Nes! Phy Oly Cys (EGiD Wo:
Fhe Sys Als Sua? Vyn ale Mla oye Sea’ The Kaas Bly Cys {SEN NO: 48)

SER Oye ALS Kad? Qe ale Ma Gee Raw’? Thy Bly Seat dye IgEAes
Rl Gee ALS Kaa? “yx Ala Ala Cys Kea’ The Gly Cys daa’ ESCOUC

Bast Par ¢ Tis CYR Ale Lae’ Der la Ala Cys The daa’ oly Gps (SEQKMCE
var ec 2 Sie Sys Aha eal Tye Als Ala Oye Phe Neat xaa’ Ry Ces (SSONNO:
The Rys Gly Bhy The Cpe Ale Xaat Tyr Als Ala Cys THE Mex! Gly Kaa Ove {SECHD NO: ¢
Yes Oey SLY Hw the Cys’ Ala. xen Tyy Ala ala Qye Ti xsa! Gly Ova Bas? EID AE At

q

 
 

 
 

 
     

 
 

 
RheQvs Gly Gis Tle Gye Als Nas? Tyy Ala Ala Oye Thr Gly Kaa’ ope: QSROKENO:

Lhe Ses She tye xaa! tyr Ala ala Dye The my Maal Xe’ eye SFOno:
* She Rle Gyn Bis, Saat Tyr aXe-ALa Oys Thr Gly Naa! Cys Kaa’ (ECIONOY 1583 

 

   

  

The : kle Cyn Ale Raa? Tyy Ain Ala Cys Thr Gly Cys Kan’ ISEGO NO) 1954:
Che yer i Ele Cyw Ala Ras? Tye Ala Abs Gye The Gly Sys Kae’ Nan? {SED NO SHS
She Cy ¥ Ble Cys Ale. tyr Naa’ Bis Abe Cya The Giy Cye {SHON Nk {Sag

Rha Cpe Gly Ue ble Oye Ala tyr xaat Xae' Ala Ala Oye Thy Gly cye {SEONO; tBar
The Cys Gly Glu LLe Cys Ala.dyr Maat Raa? Kaa’ Ala Abe Cys The aby Cys (SEO: NO: 3588
he Cys Gly 83a The Oye Ala tyr Naat Sag? Ala Nas? Ale Gye Thy GlyCys EOSNO: 1589 |
She Mys Shy Blu Khe Oya” : faat Kaa! Ala Ala. kagt Gye Tr Shy cys GEGNop $80}.
Shy ys Gly Glu Ele cys Nast Xma’ Sia Afa Cpe Raat Thr Shy ee (GEONO NOG Tag) }
‘Shy Cys GlyBiaThe Oye. s Maal Raa? Ada Ale Cye Thy 2sa? Gly Cys GEOID NCh 198e )
Rhx tye Gy Bla Khe flys Tys Bust Zea? Ole KYs Cye Thr Gly Keats Cee (SEGNCR Tse }
thx Cys Gly Glu Dn Cys Ala Tyr Jaa Kaa’ Als JO8 Cys Whe Sly Oye Yaa’ (SEGIO NG 1804}

Bla Ele Qys Ala tyr Nos! Ala Kaa’ Als Cya fhe Sly Gye (SECKO Nee tsa}
She. cps Gly Glu Ile ove Ala TVx Xess! Aha Kaa’ Bea!’ Ala ys The Gly Gye {SEOWI NC 1298 )v3~ m

The Oye Ala tyr Neat Rea daa' Ala kaa’ Cys The Gly cy {SEQIO NG: 1597 }
The Cys Bie Oye Ala Tyr Nas! Ala Aaa’ Ale Che kaa’ Yhr Ry oye {SEQNI NO: 1688 )
thr Cys ay ile ys Ala Tys ‘Raa? Ala Zea’ Ale Uyo Thr kaa’ Gly Oys (GEQI NO: 1599)

' The Oye Gly Glu tle Cyn Ala yr Aaa’ Ala Xeat Ale Cye Thr Gly Xaas cys SEQ HOx $808.9
The Cys Bly Glu Tle Gus Ale Ye Rag? Ala Raat Ale Cys ‘Te Oly ye Nas! (SEQUG NO: 3604 3

‘Whe Oye Gly Glu De fye Ale dye Jeet Ala Ale Xaat Gye The Oly Cyr (BART HO: 1602 }

FIG. 2.
(beet 27 of 114)
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Kaa’ ‘thy Oya ply Gin Yin Cee
Aaa? Hat oye Gig Ge Lis Cpe
Awa’ The Oya Gly Bika Lle Gye
Meas The Oya Ghy Gia Fhe tye
Seal Tr Cys Gly Gla Tle cys

y Kaat Yar S98 Gly Gln Mla cya:
y Aga’ Tht Ove chy Gus TMae cys

Raa? Shr Gye Gly tin tie bys
Rad? ‘he Gye Gy Gta Tle cys

iy Real he Gps Gly fle Tle tye
kas! Tar tye oly oie Dia dys

Bes Gly Kan! Yar Oye Bly Gla ly tes
Bye Gly “Ast Vir Cys Oly Gin Tbe tye
Bre Ghy Yas The cys Giy Glu the Cys
Bro Gly yaa! rie Sip Gly Tre Cre
Rye Gy Ras’ ys Sly Gin tle Cys
Era Oly Xaa' Gin The cya
BeeShy Xaa’ Bly (ly ta Cpe
Pree Gy Kaal” SPy Gh The Gye
Be hy Kagl Bly Gin Ute cya

Ly Rah! Siy Gin “le Gea
Ry Raat 6 Oly Glu the. Cye.

fly Max? Sly Bla Phe Oy
Ly Baa? * e Gy Ria The Oye

hy Naat 2 Bla The. fys
eas? fia The tye”
Nas? Six Re oys

Gin te Cys
Bly Me oys
Su Tia oye
Shy Ike Cyn
Gir Lie Cys
Gin ke Cys
Gin Tle Cys
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Ala
Ble
his
Aly
Ala
Ake
Ala
dha
Rls
hha
Aka
Ala
Ria
Ala
Bis
Ra
Siw
ela
Mia
Rha

Ale
ALS
ALN,
ARR"

‘Ala

Als
Ala
Ale
Als
Ale

Es

tyr
rye
Styx
tyr
eye
‘eye:
tye
tyr
Tyr
Yyr
Yyr
tyr
oye
Rey

nye
tyr:
yr
tyr

ed

kaa!
fast
Ras?
Kaw?
Kav?
Raat
Maat
Sas!
Saat
Kast
Xaa’
aa?
san ¢
Naat

Rast
RRR?
Xas't
Kaa?
FAR?

; ny Aja 
 

Aha
Ala.

: Ala

ala
Ade

Bla,
Ala

“Big
Bla
Ala

Ala:
Ala
Ala

SS iSho aN

Als Ala Kea‘ Raa? Cys The Why ye
Als Ala xaa‘ Oya Svat che Gly oys
Ale Ala Xas' Cys The Kaal gly cys
Ala aia Naa’ Gye The Gly kx? oye
Ala Ada Newt Cpe The Gly ova Kaa?
BAH Ala Oyo Yaa’ The Sty CyR
Ale Ald Oya Maal sae Tox GLy Cys
“Ala Ala Cys Xawt The Raat giy Gye
Rlg BLA Cya. Sax! Thr Gy Mas! Cys
Ala Sia Cys Kay’ the @ly cys xsa!
Ale Ala Cys The Nast Shy cys
Ble Ala Cye Why Xaw’ Xaa’ Sey dye
AL& Ala Cy The Rua’ thy UeK? tors
Ala’ Ala Oyo ‘fhe Kua! tly Cys Keg?
Ala ala Pye Thy Gly xaat cys
Ale Bia Cys Yur Gly asa’ Real tyes
‘Ala Ala Oye ‘Thr Ghy Mas’ eye -xaa!
Ala Ala Oye Whe Gly Cys dae’
Ala Als Cys The Wy Cys Xaat yaa?

Kae’ Als Cye Thr Giy Uys
Maat Ada’ Ala Oye The Gly Oys
Naat Raa? kaa” Ble Cye Lhe Ghy oye
Aan! Seat Ata Kaa’ Cys The ay Dyis
Bais? Xagt bs. Cys Kea Thr Gy tys
Rua! Kaa’ Kia dye The Ass? Ghy ye

Raat Xaal Ale Gye THE Gly Keat Gey
Raa’ Xaa’ Ria Cy The Gly cys Bast
A€at Als Heer Cys The Shy cys
Baa’ Ala Kea’ xXeat Sys Phe Gly oye.
Kaat Als Raw flys yaa? Che Gly cys
Kaa’ His Kaa’ Ove Phy kaat Gp cya
Kaa’ $a Raa’ Oye Tay Cky Saat oye
Raa’ fla zaat Cys Thy Gly Cys Raa‘

Xana’ Ala Cyr Kaa’ tar Shy Oye

FWA2
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Masa’ Phe Gry yw
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‘The Cyt Aig Tyr Ala Sia Lye Xsat Tor Shy Oye (SEOQID HO: ta74 }
Tie Res Ale Tyx Ma Ala Gye kaa’ Kaa the Gly cps {SHOW NO: fay2 }
Ue Sys Ale yx Ala Ale tye Kea‘ Naat Nos! The Gly cys (SBOWNO: 1473 |
The Uys Ale. Tex Ala nla Gye Kaa’ Maar ‘the Kaa? why Oye (SEC SUPA YG
tim Cye Ala “tyr Ala Ale Cys Xaat Mant thy Shy Ras) Ny {SECHD NO!4675 3

Regt Shy oO { a Ete tye Ala tys Rlacals dyn Xa! Naa! Yhy Gly Oye Maal  §98 io: 4576 3
Pp XBal PAL Mee Bly Gn Ye Oye Ris Tye Ale ala Sys Jaat tnr. Kaa! Shy Nyse { 3877 |

Kae! The Oye oly Cha Kid Oya Als ‘tye hac Bla ys Bast Tar Kaa’ Raat Gly dye 4 4873 3
y Kaa’ Pre Pye Gly Glu xle cys AlaYye Ala Ma Ove Bak! Cu xaal Bly Saat Gye HO NOs JETS

Sly Raw? Te ove GL ix tye Ma Kis Cpa Saat Pee Kaas Bly Cye gaa’ (SEONOE sade
Gly Raw Tyr Mas Ale cys Sua’ Qhe G¥y ysal yy (SEO NOC 18a }
Bly Kan’ | Tye Als Ala Uys kage Thr GlySea’ Kae’ cyt {SESHO NOD G62 }
Sly Kaa’ Tyr AIR Ala Cya Kaa’ Thy Gly kaa’ tye ses! (GED NC: aaa }

» Sly Kaa’ Per Tek Ala Ala Cys kaae The Sty tye Raa {SEND NO: t4aq 7
Bip Raat whe Syr Ala Ala Cys Kaa The Gly Cys faa’ yawt 405 5
Shy Xea’ he Sys ALS Ala Gye Thr xwet aly! oye HONE 1686 }

Kast Tes ty Ala Ale Oye The keat Kaa’ Sly oes {GEQH NE: Wey }
. Kas? the Tye Ala Ala Gyn Thy RRA! Raat Kas! Gly rye fsa Not iaue}

ly sual 0) Nyx ALG Ale Cye Thi Raa’ Xea' OTy Rest Oya (SEONG: WED f
xee’ The tyy: Ala& Ala Ose Thr kaa’ Naa‘ Gly Gys -xaa! QGECRO NGtea0 }
faa’ Mir Tyk Bla Als Oye The Xes' Sly hea? Cys” {SERIO NE: F681
Keo) Vase tys Ble Ala Cys Thy Xas' Gly Kast Xana cya GEQHING: 1688 }
teat Yar tye Bis Ala Cys thr 2a8! Gly Xaat Oye Kaa’ (SEONG: HOO}
Xan’ var 6 yeBlas AlaCys Thr aa’ Oy Oys waa! iSEQID NO: #894.)

e Xan Maer Bye Bus Ala Gye The Xee! Gly Gye Boot Kea’ (SEONO: 1685}
» Kaa! The Tye Ale Als Gva Yhe Gly kaa! Gye {SEGHD NO: 1698 3
Kae Bie Ye Sia Ala Cyr Thr Sip Kadt Raa’ oye (REGIN NO: 1687 3

Kan’ Rhee Tye Ale Ala Cpe The Gly Kee’ Zea past cys eM NOS 1898
Raa! The by Tyr dla Bla Gye Tar oily Raw? yaar cys Kaa! FSEOG.NO: 1890 }
New’ the tye Ala Kis Cpe Thr Wy xaet Oye xa! PSECNO! 1700 }
saa Phe & , fy Ala. Sls tye thr Gly Yaa’ Cys kaa’ naa? SSHQO NO 1704 F
Nea? The ho Lle oye tyr Ala Ala Uys Thr Gly Cys Kaas {SEQIDNO: 1702 3
Naat The Que Ghy Olu Ze ya Als Tye Ala cala oye Thr Oly cys Kawt Nas? (BEGHO NO; $703
Raa’ ‘Gir Gyr omy Ghat Khe Oye Aha Tyr Ala Ala Oye Thr Gly Cyn Kaw? Xaat Sea’ (GEONOTA}
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Sys Wy Giy Tle Cya Sia Tyr Ale Als Oys The Gly <5 (SEQID NO: LYONSRan’ Cys Oly Glu Tin Cys Ala Tyr Ala Ala Oye Thr ‘aly:qe (SECO NES 08
Nag Maal Cys Gly Gin Lis Cys Ale Tye Ale. Ale Uys The Oly Cys {SESNO NO? 907
faal Bat Kant ye Gly ba Tie Gye Aka tyr Ala Ma Oye Thr Gly Oye O8CID NO: ITS
Ras! Kea’ Qys Nea? Gly Siu die cys Siu Tyr Ala Ala Gya Nor Gly Oye (GhGIn Nffrog

« Ran? Haat Cys Gly Aaa? Glu Be CyB Ala Tyr aie Kia. Cye Thr Ohy cys SEQ HO, $745
> Nast Cys Giy, Git Kua’ Mie Oye Ala dye ald Ala tye The Gty cys (SENNPES Ra’ Uys Siy Glu Vin Xeat Cys Rha Tyr Aba Ala Gye ar Hy aye. (EOD NO. uF

Eas? Uys Qhy Olu Ta hys Baa! Ale Dye Ala Gla tye Mor oly oys (SOG NO: 1F43
Saat Cys Ghy Glu The Cys Ale Kea’ Tye AMA &ia Cya Thr Sly cya MECHONOS 148
Ran’ Oys iy Bin Whe Gye ala Der Haw’ Ala. Ala Cys. The Gly dys {ORONO Roe PAS
Raa Oys Qty Gn Cs. Cpa ala Orr Als Kaa’ Ala Oye Thy Gly Gys. (RGA FB

“Kaa? Dys Sly Glu div. cye ala Yyr Ala Ale Naat Gye The Oly Cys ieOm soyty
Rea’ Ove Wy Gis le Cys ala Tyr Ala Ala Oys Kear Thr Gly Cys\

 
aretCanenae!smarttaeattetearNewtSiehSeartae

a aFas }
 Raat Gye Hy Gla Vie. the Bia Tyr Oe Ala Cys The Meal ahy-cye 3 SpPIG y

Real tya hy Sin We OyAla tyr Ala Ala Cya Tar Oly Xaet Cys (ShAck $t38 3
Kant Cye Gly Gla Rhea Cys Als Tyr Als Ala Cyr The Gly Cys Naa’ {SEQUIN (728 }
dys Raa? Giy Glu Tie Oya Aka Tyr AIX ALN QWs Thr Gly Cys | (SEOM NO: 4722 3

Raw’ Oye Naat Yaa! Gly Ghai Tle Uys Ala Tyr Ala Sta CpeThe Gly Yya (SOU NO: $7238 }
Rad’ Ove Raa’ Gly Age? Bia Tle Cys Ala Tyr ala Ala Cys The Gly Dyn (SECO NSThad }Aug? Qys Neal Gly Gu xeat The oys Als iyi hte Ria Cys. ‘the Gly oye (ean wen ide }
Raa’ Ges Rad? Gly Chu Ria Seal’ Cys Ala. Tyr Ala Ala Cya The Giy: tye (SEND Ni YeGRY
Kea’ Oys Kaa? Gly Gin tle Cys Xeat Ala Wyr Ale Ala Gye Thr Gly Oya {SECU ANE W727 3
‘Naa? oar Rael Gly Gin The Cya ala Aaa? Tyrbbs Ria Gye The Oly cys 388OWING 4728 }

 
the. Btae  

My kaa’ kaa’ Oye Raa’ Bly Gu die cys Ala er Kart Als Ala cys The Gly Sys GRONO tee}
whe Kaat Rss’ Cys Buel Gly Gi he Cys Ala Bye Ale Kast Ala Gye Thy Gly Cys (SEQ nar V78a}.
Thy Xaat Ragtogye Kea? Gly Glu.tie cys Ala Dye Alex Bia Bsa! Cya Thr Cy cys (SeaNO Wst}
nur Keat Kas’ Oye Kaa’ Gly Gh Tle Cys Ale Pye Ala Ala dys Raa’ fhe Gly Sye (SRONe 1722 } ‘er kaa’ Raa’ Oye Kaa’ Sly Wy the cys Ale Tyr Ala Ale Cys Tho Mau’ Gly Sya GSONOIR)
ine Raat Gye Xda‘ Gly Gin fle vy Als Tyr Ala Sia tys thr @ly Xaal dye (SEQID NO: 1704 9

y The Raat Cya Xan’ Gly Gle We oye Ada Tys Alle Ala Oya Thr Qyeve xaa! (SHON NO 1795)
tae Xaat Cys Ghy Maa’ Glu The. Cyn Ala Tyr Bie Ala tys Mor diy oye SSRECNO NG 1736 }

the | Zaat cya Gly Neal’ Baa? Ghu Me dye ale Tyt Ala Ale Cyx The ied ope (SRONOCTTIF )-Fay Raat dye Oly Xa’ Gin Xeai Yhy Cys Ala er Ala Als ye SheGly Ge GENO Nc 1798.)
FIG. 2
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wy May? Kaa cea Gly Me) Gho Vie Neat ye Ale Tye Ala Ala Cye Thr Gly Cys
: Ran! Keal Gye Ghy Awa’ Gin Lie Cya Zaal Ala tye Ala kla Oye Thr Gly Oya

» Kan? Bsa! tye Gy Zeal Glu Vie ys Ala Kaa’ Tyr Ala Ale Oye Thr Gly ye
vy Zaat, Kaat Dyes Gy ast Gh Tie Oys Ala Tye Maat Ala ala Dye Thr 8ly fys
Nak! Kaal ya Ghy Beat Gla kis Cys Aba Yyx Aig. Raa? Als Cys Thr Gly Cys

Kast Yaa! Sys iy Kaa! Gig Tle Uys Ala Tpy Als. Ala Maal Cys Thr sly Oye
Kaa! Bat tye 63Kael Stu Phe Oya Aa ys Ala Bis Ops Kaet Thr Sly cys

e by Maat Naat Cys Gh¥sat Glu Tle Gyx Ala Yyw Sia Ala Cys Thr haa? Gly tye
re fo Mne? Naat Gya Gly Moat Ghia Lo: Gye Ale tor Alo fla Cye THe Gy Xaat cys
shy MBA? Seal Oya Gy Waa? Gly Ti Gye Ala Ber Als Alea Owe Ter Gly cys sax!

X y Rea? Yast Cpe Bly Vin Kaa’ le Cys Ma Tyr Ala Ala Gye the’ Gly dys
Pree Gy Che Xaat Gye ily Glu waa Real Vie Cys Ale Tyr Ata Ala Oya The Sy oys
Brn Gy ‘Thr Keat Bs&? Cys Wy Glu Mea’ ke Yau ys Ale Pyy Ala Ala Uys the Gly Cys
Yea Uly Thr kaa‘ Raa? ys Gly Glu Rea’ Lie Gye Xaat Bla ‘Pyy Ala Mla Cys Thr Gly Cys
Pee Ube The Raat Bae? Oye Gly Glu ea! Pie Cys Ala Maat ‘Tyr Ale Aba Cee Tha hy tye
dre Gy va 3 Raa’ Byes Dy Gl Real Pls Gyn Ble Pye Kaa? Ala Ala Cys TH
Pre Oty Thr ‘Kaa? ove @ly Glu Kea! Lie Cya Bla tyv Ale Kael Ala Gye
ere My ‘hy Nan© Raa? Oye Ghy Gh kaa! The {ox Bia yy Ala Ada Mag! mst
Pro By thy Kee f Giy Gs feat Fle Cys Als ye Ala Sis Gys Xeal VY y
Pre ' the Yaat Kaa Sys Gly Gin Xaat Tie Cys Ale Tye Ala Ala Cys The Kar’ oly Cys
Frog iasist Uys Gly Gly xaal tle Oyd Ble Tyx Als Ala Cys Thr Gly Xaa’ Ors
bao Wy Cys BEy Gha Seal Lie Oye Ala ffyr Als Ala Cys Thy Gly Gye Xoot
Be3 sty ys Ghy Giv die Maal Cya ala Tyr Ala ‘Nia cys The ay tye

y Oye Wy Gi. We Xeat Kaat Cys Ala €yx Ala ala Oys The Gly Cye
Y Syp Dy Stu Lie Yas! Cyy Kant Ala Tyr Ala Aka Cys She Gly Cys

ay dys eehys GW ke Naw? Cyd Ala kees tyr Aga Ala Sys Thr Gly Oye
Qy yes tay Sle Ia Nas? Gym Ala Tye Naat Ala. Ata Cys a @y tys
ay ‘ Qys Chg Ghu Ye Sasa? Oye BLO Tye Als Kea’ Als Oys Thr Gly Cys
ly She Aaa’ pat Cys Gly Glu Ve Yas? Cpa Aly Tye Als Ale Xas? Cys The Ghy tye
ly Thr Kaat Xana’ oye Gy Sle Tle zea? Cye aie tyr Ran Ale ys See’ Whe Gly Sys"
My the Aaah Kua’ Oya dy Gu The faa? Cys Bla Tyt Ala Ala Cys thr Raat ay Y DYe
Ry TRY Raat Xual Syshy Glu Vie Yaa? Gye Bla tye Ala Alea Cys ‘Thy Gly kaa’ Oye
hy The Yaa’ Kan’ Dye Gly Ghar We tea? Cye Sis Tyr Als Ala Cyn The Sly Cys Xaw'
ly The Rea’ Naa’ Cys Gy Olu Pe Cys Raat Aly Tyr Ala Ale Cys “he Ghy Sys 
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Rea Qhy Vhe Naat ae? Cys Gly Gla 1}
hy P RAR Naa Oye iy Aa 1k

Trt

 
¢

ve Naat Kaa Ble Tye Ala Sdn Cys The Sky cys ise6DPAE: fryayys Nad! Aka Kant Tyr ala ada Cya Par Ghy oye (GEQID ta Tty=Hay Kaa’ Ran? Oye Gly fly Tks Cys Kant Als Tyr Raa’ ala Ads te thy Rly. Gye (SEGURO: 4
The Yast Raat Dyes Gly Ohi The Gye Xaal Ala Tyr Ala Kaa’ Ala Cya thr oty ove (EQ NO: 5

Kea! Haat Cya Ghy Gly tle Cya Naat Ala Tyr Ala Ala Aga! Gye The Gly cys fShQuD RORY
H Kea! HSA” Oya Shy GR Tle Oys Seal Ale Dyer Ada ais Cre Raat thse Bly Cys (FOR ROU

dy Raat Nas? Oye ay Su Fhe Qys Saat Ale Tyr Ala Ala Ga thr yaa! Ry Cye {SEND dh V
"New? Sea’ Cys Sly G@y Ile cye Kaa! Ala Tye Ala Ala Gye The GIy Ras! tye (SEONO IF

Kea’ {SEQIO NO: 1784Teas Kas! ye Oty gin rie oye Xaat Ala YyroKla Ale Oye The sly Ge
Ala Raat ‘Pye Ala Ala tyes Thr Qly oye (SeeHINO: F722

3
77S
Py
 

¥g
a 

 

Maal Kaw’ ra Sly @hu xX
 33.

 

oatteed wo ONntAlletNaeNattttAeitMeartchee
   

 
Dla Tyt kaa’ Ala Ala. kee’ bys Thr Gly cys (PQ NO: 1704 }re fee ez

2G
a

pre hy ee Baa Naw? Cec Gly he

2 7 Nust Kear Oye Shy Bkq Ala Made Raa’ Tyr bla Ala Cys Tar aly ces | is AE TESSly the han? Kaa! Oye ly she "ys Ala Noa! Tyr Kaa’ Sia Ala cys The sly Cyn  SREQID NOE T7AE‘Shy Thr Mug? daa’ Cys Giy Ulu fle Cys Ala Raat Tyr AlacNaa’ ale Gye thr aby oye ieee NO: 3788 3
Shy fhe Kas? aa? Uys Gly Ble Te Oya Ala Kaat Doar Rls Abe Kaa’ Oys Yhr Gly dys SSM RCE TERE)

Bxa. Gly ThE Saw? kaa’ Cya Gly Blu Lie Oya Ala Kaa’ Tye Ale Ale Oye Bee? Yhe sly Sys iSO NO: wer F
Brn. Gly. Thr Nea’ Aaw’ ys Shy Gu Be Gys Ale Zag’ Tyy Ria Ale Oys Sar Kaa’ Sip tye {SEONO: TESA}
Bra Gy THN Ses! Maal Cyp Gly Gy Tay Cya Ala Maal Tyr Als Ala ' Siy Rest Cya GESNO 17804
Bee Gly The Naa’ xaa? Gye Gly Gia Lia Gye Ale Maat Pyy ala Als fps - Sig ope Kan GEOR Ce TSG }Pee Gly Dor New? Kast Gea Gly Glu Tle Cys Ala Tye Kaw? Als Ala Cys Threly uys (SEHD RE Tzad }
veo Gly The Xsat Yas! Cys Gly Gin Ths Gye bis Tyy Kaa? Zaac Ale Thr Gly cyy {BRON fede £79823Pre dily Phy Kast Neat Oye Gly Gla Lie Gyo Ala fyy Kaat Ala Nag’ No ‘Sys Thr Gly tye (SHQI NO: 1798 }

i
3

   
 

 

Su Yin dye Mla tyr daa’ Sls Ala Gye Mss! Thr Bly Cpe (ABONO: 1788 }
: Bis die Cys Ma Yyr daa’ Ala Ala Cye thy Kaa! b2y Gye GEOWING:A796 }

“| Gy Tle Cys Bila Tyr Kaa’ Sls Ala Oya thr Gy Bas! cys (SEONG TET)
' jiy Olu Lie Cye Ala Tyr faa’ Als Ala Oye Yhr Gly Cys Kaa’ {SSGNO: 98 }

ny Gly The tye ads Tyr ale Xau! Ala Oye The Gky Gye (SKQR RO4798 )
tes Bly @la Xdq cys Ala yr Als Nast Kaa’ Ale Cys The Siy Gye GSECH NG! 186% )

‘ Ops Gly Gin Ee Oye Ala Tye Ale Xaat Ala. Xae© Gys The Bfy cya (SEGID No; 1809 )
: tys &e Tlecoys Ala YyP- Ale Xaat Ala Oya Naa? The iy Cyn GSECKD NO: 1802 }

: : ops iu Xie Cys Ala Tyr Ala Xaat Ala Cys The Kar’ GYy Gye GIRO RO: 4803 }
Be 8 2 Cpe win Ele cys Ale Tyr ala cid! Ala Oye Thr Sky Rae’ Cys (SEQU Oc1804 }
Paved Oye aku Ele Cya Als Aja Naa’ Ala Ope Thr Siy Cys Xost (GEQW McK 1BRS }
sy cps elu tieSys Ais Tye Ale Ala Mea" Cvs Thr oly Cys (SEQUENO: 1808 )
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y She Aga’ Nast Cya Gly Gin lis fys Ala Tys Ala Ala Meat kaa! Cys The Ghy tye (SEOND Nts 1809
Shy Kawy Naat Gye Gly Siu fhe ys Ale Tye Als Als Sea’) ye Kag¢ vir Ghy oye SAI Neetats }
he Amat Saw’ Oye Gly Glu Tia Gye Ala Qyr Ale Ala Kea’ CyThr Raa’ GIy pe (SECIO NOL IGS)

y She Mawt Kaas Bye Gly Gly Vis Cys Ale Tye Bia Ala Kaal Cpe Rr Sly Kaas we {SEOWO WG)
Tha Raw’ Naa’ Cys Gy Gis The Gye Ala Tyr Ble Aha Kaa‘ dys Yr ty Ove kaa? {SECO No set}
‘vie Haar Sas! Oye Oly Glo Tie tye ALS Tyr aka ala Oy Aas? The Ghy cys {SEQ NO: 4842 }

ote kaw! lye Sty Gla Ue Ove AR yy Bag Aka Cys Neat Kea’ The Sly cps ISEoG No: IIS y
tre Cys, Giy Glu Tie Cyy Ala Tye Abe Ale Cye Xas¢. Tir Xae? Shy Sys (SESH NO: ied }
Shy Nag’ Zeal Cye Ghy Gly dle Uys Ala tyes Ale Cys Maa‘ Thr Gly kaa! Sys (SEONG. Bes }
the Raut Kaas Oye Gly Bus Tie tyes Ala ‘tyr Als Ala Gye Yas! Sir ay Oye Has (SECID NO: 4248 }
Thy Kaa’ kee! Uys aly Gly £2 Oye Als THY ALS Ala Rye Tht Kea Gry Ovy fSEONTAN TSAY }

y Thy Raw’ és? Cys iy. ip fle cye Ala Ypr Ake Bka Oye TAY Maat Aoal aPy dye EOC MO: te }
Tar Kaas < Gye BTGa die Pes Ala Tye ila Sis Cys The 2aat Gly Rar’? oye (SERCH NO 4848 5
Yar Saat Gye Oly Glu Mle ys Ala Sys Ma Alg Uys The Nes! Gly Gye Beat (SEND Nite i820 }
Yhe <ast Dye Oly. Gly Sie Sys Ala tyr Bla Ala Gye the @iv xXea? tys (SEQIO NOE GVH}
Yar Kea‘ Rus’ Oye Gly Glu Tle Syw Ala Tye ln Ala Oye Thi Gly Kea’ Kaa’ ye (SRO fee tae}

ty Yor Kee! Raat Oye Qly Gin The Cys Ala tye Moe Ale Gye The Gly Kee’ Cys Baa? (SEQIDNO THR)
Yhy Kae Raa’ Dyas Gly Gln Vin Cys Ada Nya Aba Ake Gea The Glycya maa! GEQRING: TBR4 }

y The Kael Baa’? Sys Gly Gla Tle Sys Ala Tye Ala Bla Cye The Bly Oya Heat xaat (SEQIN NO: aos}Sh

iy Blu gle tyo Ala Tyr Ada Ala Sys Thr Gly oye

rhe
As Fae

i2
tis dasKast Cys

Kea’ Cvs
Kaat aly
Kes! R40?

Cys Yyr Bis Ala Cyn Lhe Gy Cys (SHGRYNO: 4828 }
(GEOR NOT | 

 

Yur Xeat Cys saa! Xss’ Kaa’ Gly Gln Tie Cys Ale Se Ala Alea Qe The Gly Oys (SecRD Nc is2d }
Thy. Kaa’ Cpe Kae Xaal Shy Jaa’ Gly Vie Cys. ala tye Ala Ale Oys Tar thy Oys (GECHD. Nth Wage }
thy. Kan’ Gye Kae! Kaah Gly gluokdat Ue Cys, dla tyk Ala Ala Cvs The oly cys GEQIO NO 1830}
The Keat tye Kael Kash (hy Glau Iie Nant Cys ala tye Ala dle Oye They cre GEO NO dat }
Vir Zpa‘ cys Maa! Aad’ Gly Gly Tie cys Kea‘ Mla Tyr ala Abs cys She Oly cya (ECHO NG: age }
Yar Kaat Gyn Kaal Raa’ Gly Glu The Sys Ale Zan! tyr Ale Ake Sys Thr GIy cya (SEQKY NO: 3833 }

ro iy The Maa? Gye Naa’ Kaa! Sty Gute Cys ale Qyx Rea? ala Ala Cys Che Gly Gye (GENS144 }
ten Bly Tar Nas’ Cys Nas’ Keal Gly Glu Ye dye Ala Tyr Ala Kaa’ Ada Gye The Gly cys (ECHY NG: qag5 }
Hrs BEe She § *y Kaa’ Sly Glu Cle Cys Ala Tyr Ala Ala Nag! Cys Dor Sly Ore (SEQ Nib 1668 }
fia Bly The She daa? Gly Gly tle tyes Mla Tyy Ala Als Gye Zee’ Thr Glycys (RRQ HO IRI)

Sy Thh Nis! Kaa’ Gly Glu fle dye Ala Yye ale Ala Gye fhe Raa’ Gly Cys (REQ NO: 28 }
Sly The 3 kaa’ Gly Glu tle Gye Mla Tyr Ale Ala dye Gee Gly Kaa’ Cys (SEQ NOC TBS |
May Thr X 1 Kaa! Bly Gln Ue Cys Ala Tyr-Ala Ale Oye Tar Gly Cys Zaa’ (SkQROTO|
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ty Thr Krat Ove Kae’ Sle kaa!
The Kaa’ Cee Sea’ Ay Xeat
Ta Foal dee Kaa’ Sly See‘
PRE Nan’ Dye Mad? Gly Raat
Yor Naa’ Syn Raa? Gy Haat
Ther Raat Gyn Kea! Why Kaas

Ww KAR! LYS Saat Gly Kaas
B Mant Oky Mast

Saal Gly Raat
Wis Kaa’ Gly Rag!
wis RAR’ Gy Nea!

Rear Oye Faxes
ve Ruat Ghy saa?

3 Raa? Ghy Sle
Raa? ‘OYy Gla
Baal Gky dhe
Raa Qhy Bia
Xaat G@hy Gku
Saat Sy ku
Raat Gly Glu
Xsat Ody Gis
Kaat Shy Gis
Xnb! Oly Bie
Raat Sly Gla

Ye XAA? Bly Giu
Nasa) tye Nas? aty: Gia
Maat ys Naa? lu
Yaa? Spy Yaa? Bia
Kaa’ oye (Kaa Gls
Kaas Cys Kant Sly Gin
Xaal Oye Kaa’ ely elu

r Raat Dye Xaal Wy ba
c Raa? Cys Ran? Gly Glu

Kaa’ dys Kaa’ oly Gig

 

Raat Big fe Cys Ala
Gly Tle tys Ala Tye Ala AYa Cya vier Bry

 

ek if

Ale Cys The Sby

 

  

Tye Abs Cyre
Bla Nee’ Tin Cys ALETyr ALR Aleys Thr Gly cys
Wa ihe, Xaat Ove Als Tye Ala Aba Cys Thr @ly tyes
Ww Yie ys Mas! ala tyr Ada AlaQye Tre Gly tys
BLS. Lhe Cys Ala Kea’ tur Kis Bla Oye Yhr: ohy Ther
Bis Tle tys Ala Tye Yas’ Ais Ala cys why Sly oye
Gh fe Oye Als ‘Tyx Ala Raat Ala Gea Ther Ghy Gyr
hu Tle tye Ma-Nyr Aly Ale kaa! tyes Te Sly Cys
Sin Me Oye Ala Tyx Ala Ale ye Naat ore ay Oya
Gly fla Oye Ala Tyz Ala AlacOys Phe Raa’ oly Ses
vin dle Oys Ala Tyy Ala Ala Cys ‘Mo: Gly Kae! oye

WinVe Cys Ale Tym -Ala Ala cys Ter, aly Sys Raa?
Saal Sle ys Als Tyr Ala Sta Oyakr Gy yy
Kae’ Zax! Tig Cye dha Cyr Als Als Cys The OLY cys
Xeat Eis Raa? Oya Ala Tyr Ala ala Oye Thr Shy tya
Kaa‘ yy Cya Kes" ALA Tyr Als Ala Oye Pur My tye
#AS' Ble Cye aia Nas! Tyr Ale Ala Oye The Bly. cys
Rast Te Cys aja tyr Kaa’ Ala Ma Cys Tar Bly aye
wan’ Tie Cys Ada Tyr Ala Xaat Roa Gps The hy cys
ASR’ Ue Oye Ale Tyr Ala Ala Nas? cya The Gly oye
Reat Lhe Oye Ada Tyr Aba Ale Cys kaa’ ‘Thyaly oye
Raa’ Xie Qys Ala Tye Abs Ala yr Thr Kaa’ Gly Ga
Kaa’ 214 Gye Ala tyr Ale ale Gye Thr Gly kas! Gye
Kaa! the cya Aja Tyr Ala Ala Ses Por gly Cys Raa?
Phe Rast

pass!

tle Zaat cys

tle.

«
eye

Bax? Oye Ala tyr

tle Kaat Gye Ala Baal tyé
Ele Kaa’. Gye Als tyr Naa’
Tle Kaa’ Oye Ria Dex. Ala Nae!
The. Raat Cpe
The Map’ Cys ala Tyr
Tle Naa’. Cyn

FIG. 2

Ala Tyr Ala Ala
Ala

Kea’ Ria Tyr ale Sta Gye
Ala
Axa

Alea tyr Aix Als

Ala Kye Ala aba
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iyi Thr chy ys
SMa Cys Thr Qly

Thr Gly
Ala Cys Thr Gly
Ala Sys vhe Gly
Ala Oye Lhe Shy

teas Gye Thre diy
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cys Mr Xaat Shy

eye
eye
cys
Cyn
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tys
Dye
Cys
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PIG.2

saat Sly Gin Ele Kaa’ flys Ale Yyxn Ada Bla Cys Dhe Say Kael Oya
yeKas @p Ghy sh¢ Kaa’ Oys Aba ys Ale Abs Cys The Shy Oye Naa!

Han’ Gly Glu The Cys Raa’ Ala tye Ala Ala Cys The Gly oye.
Raa? Gly Glu Tle Cys Saat Raat Ala Tyr Ala Ale Cys The Gly Gyw
Saat Bly Glu Vie Cyn Raat Ala daa! Tye Ala Als Oye The Gly Cys
Foal Wy Bba We Gye Kae Ala Tyr Raa’ Ata ALY oye The Sly Uys
Apat Gly G18 The Cye Xas! RlacTyy Als Rao! Ala Cye he slp dys
Baar Gly Bin tle Cys Bas! Ale Tyt Sls Bla Raa’ Cys Thy Bly Cre

oye Aaa? GY nl Khe yw Max? ale yt Bla Ala cya Xaaé the @ly cys
She Aga! Cys Ase? Gly Glu Fle Cys Raw? ale Yye Ala Ale Cyp Thr Baw’ Bly Lye
‘Shr Raat Cye Keat Qhy Glu Tin Uys Rea’ Ale ‘tyr Ala Ale Cys Thy Gly Maal, dye
“Sar Xan’ Oye daa Gly Gly Tie Cya Xaat AIX Fyn Ata Ada Oye The Gly cys Kae’!
She Jaa’ Uya Max? My Glu Le Cye Ale Mag’ dye Ala Ale Cys Thr Gly tye
fae Sax? Oye Raa? Oly Gia The Gye Sle Ked' Xad’ Te Ald Aka tye Thr oly cys
‘Khe Jaa! Uys Xan’ ly wlu dle tye ALa Xaat Tye Xue’ Sha Ada Cya Thr Gly ys
She Nast OS Ran? Oly Glu DLe tyes Ala dad Nyy Ala Kaa’ Ble Gye theoaly cya
thy Maa? Wy Gra ile ‘ys Ala Kaat tyr Ale Ala Mas! Cys Thr ay Cys
thr . BAR? Gly Gla The cyt aka Maat tyx Ald ala Cys Raa’ Te ely tyes
she Mau? Ohy Gla Tle Cye Aka Naa’ Tyr Ala Mis Cys Phe taal Gly oye:
Thy Rass? Mas’ Gly Ga Tie Cys ala asat Tyr Ala Ala Cyn Thr Gly. Xaae ys
THY. RAV’. Eye Rea? Giy Glu Tis Cys Ada Rea’ Tye Ale Alw Cya Gir Uly ove xas'
Ghe Axe" Oye Kaa’ Gy Glu Tle dye Moe Tyr kaa‘ Ala Ale cys Thr Gly oys
the! -Kaad Sys Kaar Gly Miu fis Gye Ady Tyy Zaat Naat Aha Ais Cys Thr Ghy lye
Thx Kaa’ Ove Raat Gyo Sle Me cya abs tyr kas? Als Maa’ Ala Cys thr Gly ys!

yf Phe Kawt Bye Kaa’ Sty Ghy te Oye Als yy Bas’ ala Ale Raw’ Cys ‘a ay oye
yoThr Kaa tye saa! Gly Biv le Oye Ale Tyt Ran? ale Risa Cys Xaat ‘thr Gly oys
hr Ase’ cys Kaa’ Gly GE TeCyp Ala Tyr Kaa’ Ale Ale Gye The haa? Gly cys

raehy Thr Sag! cys daa’ Gly Gia The Oye Ala Tyr Next Ale Ala Cys The Oly Kaa’ cys
ily vee ada? Dye Kaat Gly Gls dle cya Ald Tye Has? AlaAla Cys Tar Gly Cys daa?
‘hy The Kaas tye ‘Kaa’ Shy Sia Tle cys Ale tyr Ala Kee! Ma Cys The Sly oye
aly The Kea’ Oye Baal Gy Hiv The Cys Ala Tyr Maz Keat Yaa! Ala Oye Thr Gly Cys
Ghy Thx Kaa’ Oyu aa? Way Gig die tye Als tyr. Ala Xae’ Mis Xsa’ Qys The Gly Cys
Gy Thr kaa! Cys Maat Ghy Biv De Oye Ale Gyr Ala Kaa’ Alu Cyo Aaa’ The Gly Cye

PeeGly The kaa’ Ove Keal Gly Gis. die cya Siw Tyr Ala Kae’ Als Sys Thy Seat Gly Cys

{staat 10 of 114)
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}
}
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f$/236

 
fem Shy heise! Cye Naot Gly Slucdie Oye Ala Tyr Ada Xaa? Ala nye Thr Gy Maa! cys (BEQID NO: due |
Pow Gly PhpXe? Rast, hy Gha Tay Oye Ala Tye Bia Keat Ala Oys Thr Gly Oye asa’ SEO NG: toe
Bya Gly RY Feat Xaas Gly Glu Its Cys Ais Tyrvahe on Xb * Oye Shy aly Sys SEDID NO gait

‘Rant Gy CLY Te Gye Ale Tyy Ale Ble dses! Kea! ys The Diy Oye sem NO 792
ef Sees Oy Ola Uke Cyn Alactye Ala Alw Raa! Oye Bast Thy Qy cys (SEQNen 1a

Kad’ Sly Gln Uke cys Als Tye Ala Ale Keat Ops TRY daa’ Sky Gye (SOM ACh IS 4A ; : ‘

Raa! Sky Ul Lic Cys Ale Xyx Ala Ala Meal Cye Vhe Gly Bast Sve (SPOI ore

“Pree Ly Phe XA!

Bro thy Thy see 8  wy Rae
PRsaF 

FSa  

 
femSatNeeCeeeeteetMeeNhaneNettrotMaattaenerahy Nas? aye Fast GM Bio. tle Sys. Ais tyr Ala Ala: Naat oe The Sty Gye keer {SEONO- te

Sly The Nas? Oye Naa! Gly die Lie Sys Ala Tyr Ale. Mla Cys, kaa’ The Sly Cys ey NO: qateBiy Shr Naat tye Xa! Shy Gla Lie Cys Als Tyr Rha Ala Cys Aggt Raat the Gly odys iSECND RO: Vie.
Sly The Mug? Oye Mas! Gly Blu Pe Oye Ala Tyr Aha AlwCys Xeat The Kea Gly oes {GEOMets iene
By The yaa Oye Bea! Gly 8.Ble Pe ays Ala Tye dle Ala dys Xaat the Gly Xaat Oye. {ShOe Me: tat

Oily VRE Meat Gys sagt Gly Gig We Ove Ala Tye Ala ALA Cyt Kas? Thr oly ve Kaa’ 3Sy Ter Mea? Qya daa! hy qin Cie Cys Ale Qye Aba Ala ye Ter Kaa’ Sky sy (SRO HO: 4i thy Mee hax?’ Cys Raat Gly Ghu Ele Cpu Ale Tex Ale Ala Oye Thr kaa! Baa? ay ye SAM WO: 1825.
+ ty The Kaas yw faa! aly Gly Lie Gye Ala Tyx Ala Ala Oye the waa! gly daat dys. (RQUENO: Tee F
3 Gly Dye Raa? Ghy Ba Te dys Bla’ tyr Aka Ale Cys The Xara! Gly tye sea? (SEONO1928 }
a why. ts aya Xeat @y Glu Me Cy Ala ‘tye Ala Ada Cys Thr Gly Xee' oye (SHMO NG: 38u8 }

why Sys Raat Gly Gin Pe Gye Ads ‘tye Ala Ala Uys The Gly daa‘ Kaa? bys (SEQNG: 3627 }
  

sq. Gly Thy Rag! Oys Zaat hy why cle Gya Six ‘tyr Ala Ala Uys Tar hy vet Gye keet (SEH Nk eee}
a Gaby ‘ene, Ra Nest Gly iu fle Cyn la tyr Als Ala tye Phar Gly Cys xBR? (SEQNOIR} pyo aly thy & Yaa’ @y glu ple Cys Ale Wye Als Ala Cys Thy Gly Gye Keat Nest SEONO: 10RD }

re Gly Mar Kaat dye Sly Xda" Gla Qe tye Ala tyr Ala Ala dys Vee diy oye {SQWNO: 1981)
so Gky Wer Mast Cys Sly Kaa’ tse! She die oye Ala Tye Ala Sle Cys Thr Gly. Cys. SSEOHD NG, 4932 )

peo Gly ‘the Kaal dye sly Kaa! Yee? Zaat Gla Me cys Ale tye Ria Ala Cye Thr @Uy Oye (SBOIO No: 1903):
pro uty vint kaa? Cye Bly Kaat Xaa’ Gla Kaa? Te Cys Ale Tyr Ale Als. Cys The aly dye {SQW NO: 1934 3
pro Ghy The Raa? Gye Bly Kaa’ Xxa? Gli Tle daa’ Cys Ala Dyr Ala Bis Gye The Sly Ors {SBM NO: 1935 )
pro 2g The Keat Gye Bly Xaat Baa’ Siu tle cys Xas’ Ala Tye Ale Alacyo Thy Gly Cys (SHQIN NO: 1996}
pro Gly Thr kaa? Cys Gly kaa! ‘we’ Glu De Cys Als Raa! Tyr Ake Ala Cyo Thr Gly Cpe {GEQHENG: {997 }
pee Gly The Yas! Cys Qby Kaa’ Sag! Gly Tle Oye Ala Dyer daa’ Ale Ala Cya Thr Gly Cys {(SEQINO: 1088 }

The Naa? Lye Sly daa! Kral Glu ile Oye AlasTyr Ris Kae’ Ale cya he Gly. tye (SEOIN.NO: 1338 }
Fhe Hus? Cye Gly Xaa! Kea’ Gla ale Sya Ala Gyr Ale ake Saal dye The Gly Cys (SEI NOI 840 }

ety The Nag? Bye Gly aa? Kaae Shue ThA Gye Ale Pyr Ala ala Cys Raa’ Tae gly sys GEGEN1947 }
ya My The was? Gye Oly Raat Kaa’ ie le Cys Als Tyr Ala ale cys Thr was’ Gly cys (SEQNI NO: 1h4Z }

YIGA

Asheet 31 3f 114)
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40/276Sf eek!

 

 
 

 
why Xaa’ Cys Qly Raat Zag’ Glu ile ya Ala Tyr Ala Als. Cys ‘Thr Gly faa‘ Cys (8
he Aagt tye Shy Zaa’ Aes’ Chay Tle Uys Ala Uyr Ala Ala Cyn the Gly Oye zse: {araQHD Ne GAS
thy Raat tye Gy Sew? Che Aas Le cys Ale Tyr Ale Ala Cya Thy Gy Tye {REID NON AS48

y The Jas! Oya Gly Sag! Oho Ne? Raal tie Cys Aba dye: Ads Ala tya Sax. Shy Cya SEO Nay 1288Py»
She Maal tyes Gly Kaa’ iu Kea! Tbe Naa? Cys Ala Tyr Ala dla fya Thr Gly tys (SEONO: 1947

SEQIO NO: 1943

 
 

3 yes Raat Gye dy Kaa! Glu Raat dle Cye xeat Als Tyr ka Ata Cys Thy Oly Cpe GED NO: 1948
Aly The Aaa! Cys. Shy Raw’ Glu Aaa! The Oye Ads ag? Tyr Ala. Ala Oye thr Biy Ova {SEND Neb 1948

Yar Sas! Cye Sig Xa’ Gku Ras? Ye tye Alu Tyr xag' ia Ale Cys The GIy Cys (SRONO: 1e00

‘Ruyt Gye Bly Rae? Oly Nay? Oye Abs Tye Ala Neat Ale Cys fhe aly cys (SEQ NO: 1981
Y Maa! fya Shy Amat iy Raw? h Cys Ala Tyr Ala Ala xaa? Cya Thu, Gly ys {SEONO:
Y KRR" R32 Raat Uys Ala tyr Als Ala Oys Waal Ye oly fys (GEGNCE

v Kawa’ Giu Xaat 3 ‘Cys Ris Tyr Ale Ala tye “She Kaa? Gly dye ¢BEQHY Noeay Ret Chu Xaae : Cys Ala YyrAle Bik Cyn TRy diy Nant Cyr (SEQKS NO: 4038
Rear oys Shu. Naat | Qyy Bis tyr Ala Ala uys ‘Thr Gly dya kaa’ (S010 NO: (a56

es Gln Tia Seal heseAba Tye Mla Ada Uys Yar ody Cya (SRD NO: TeSY
br Faat ye Oh¢ Raw? OFu fle Kral deat Cy ala, ‘tye Ala die Cys Ter Gly Oye (BEQH Nh idee

f Maat Sysly Raa? Gly tle Kaa’ Oye Raa! Sa Tyr Ala Bla Sys. Ter GIy Cys, PSEQIO NO: 1949
“Raa? Cys iy Rea? Gku fle Kaa‘ tye Akacdaa!l Tyr Aga Bia Cys The Bly Spa GEONO: 7980

~ Maat Sys Wy Kay? Gly. dle Kaat Sys Ala TyrKaa! Ala £14 Cys The Bly Cys (REOID NO: 7865

Qy Raat Sve Gly Raa? Gu. ile Maat Uys Aka Tyr Ala Raat Ala Gye The Gly. Sw é ERE NO: 490Ere Kast % ai Gly Tle Noo? Cys Alo tyr Ala Ale Rea? Cya Bo dhy oye (SEONG; FSGS
ere * M3u- Tle Mag? Cys Ade Yyr-Ala Ade Cys Keal -Yhr Gly Cys (GEQHL-8O: 1984

True Gin Yie Naw Cys Als yr Aha Ala Cys The Swat Gly Sys SECH Noi TR6S

    
Kaa’ Cys

 

manNghtMenRPSeeVetreSartNear)itetnaREeeetaeeaeNagaemtnaMonatCe
 chant © Gu. Tie Raw? Cys Ble tyr Ala Ala Cyd he Sly Kaa! Gys {REQHTNOTaE6 |

i Y : phat & Six TXe Maw’ Oye Als Tyy @la-Aig cya The Sly Cys New! {SEONO: 1987 |
: fro Sy thy Naa! Sie Yle Gye Kaat Ala ‘Tyr Ala Ala Cya The Sly dye {SEOIG NO 1968 }

Pro hy Yar Yaa’ & + Glu Tad Cys Kea teat Ala tys Ala Ala Cys. Yar Gly Cys (GEOI NO: Ue }
fro die. Thr Nest Say Ie Cys Kent Alas Sua? tyr Ala Ala. Cys The Gly Cys (SRONO: 4870 }

. Xara! bys aty3Raw? Glu ble Gys Neat Ala Bye Kaa! Ala Als Cys Thy Gly cys (GEQIN NO: THI }
y kaa? Sys Gly Kaw Olu Ge Oye Kea ada Tyr Ble Yas! Ala. Gye Tor Ghy oye (SEOIO NO 7S }

ay Mas! Gye svly Raa’ Qit Ile Cys Xaat Ald Tye Ala Ala Raa? oye The Shy cys (SEI Nts. f 6 }
Sly Kaat Gin. tke Cys Raat Abe Tyr Ala. Ala Cys Seal Yar Sly cya (SEOID NCE THe}

Soa’ Oye GIy Xaat Glau Mie Cys Raat Ala Tyr Ala Ale Oys Thr xaal Sly Cys (RECN ROC {ITS}
Yaa yp hy Naa’ @iv- Yea Oys Kaa’ Ala Yyt Ala Ale Cys The Ghy 34a ys (SEQID.NG! 1975}

FG.2
{sheet 32 of 114)

er Race t Oye 
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 ep Sly Tax Nas Sly Kea’ Glu Xie Gye Kaa Ala Tyy Als Ala Cys fhe aly Cys, eat (SEHD NO: 777 }
ty Tae Xess? Cys Gly Xaal Glu Tie Oye ala xoa’ Nyy ats Ala Cys Thy Gly tys 8 NO: 4878 }

wy YRe Maat Cee Shy wxat gas. The fys Dis Nas? Saat Tye Ala Rha cha Pre Gly: Oye IO RO. TFG }
Bra thy The Neat Cys Gly Raa? Gis Tle Cys Ale Raw? Tye Yast Ala ala Oye Tae Gly Cys (Sea Neh 4aae }

Y BaG’ Cys Gy Raat Gla Uke Ove Ale Raa! Tyr Als Baa’ bla Cys The ogly Cys (SKID HO: eat }
Kae’ Sya Shy Haat Ghia Cpa Ala Jaa’ Tyr Ala alaSas‘ Gye the: Qiy Sys (S8QHiNtkj982 }
Kaat Gye Gy Yad! Gin The Cye Ala Zaai: Tey Aa Ale Sys Raw? Rae Bly Uys SEQBo: tend }
Xda Gya Gly Yea? Glo The Gye ale Nas! Tym ala Ais Cys Thr Maa’ Gly cys (ko No 9a }

}
;
}
}
}
}

}

 

  
 - ¥ Aah

Xaal Cyn Gly Sau! Gin Tle Cys Ala Maa! Tye Als Ais Cya The Sty Xeat Sys (SECID NO: 146s
P RAS? Cys Gly Kaa’ Giu The Oya Ala Xaa' Ty’ Ala Ale tys Thr Gly fye Aaah (SEQURC TIES

San? Cys Gly Kaat Siu Wha Oye Als Upp Mast Aka Ale Oye The Ghy cys (SEONG: 198?
Wael Oye Wy “aa! Stu Fhe Gys Ale Ryr Kaa’ Kant Als Ala Cys Thr Gly Ovp [NEGO NG: 1988aay

 

 
 
 

  

. Xan Cys Gky Aaa’? Gly Pe cya Ala lyr Aaa’ Ala Raa’ Ala yg TRE Gly Gye. (SECHLNC: 1958
Xoo’ Cyn Gly Beg? Gu The Oya Ada Tyw Neat Ala Als Kea’ Gye Thr Gly cys (GEQID NOC TROD
Neat Cpe thy Rea’ Qiu Tle cya Ale Tyr Yea’ Ale ala Oye Kaw? The Gly Cys (GSEOHNO: 1087 }
wax? Cye Gly Keat Glu Lie Cys Ala tye Bag? Ada Sila Uys The Baa! Gly Oye (SUD AXA 1908 }
Yaa! Kaa Qiu Lka Cy AMR Tyr Asa’ ala Ala Cys Thr sly Raat o fSFOHO Hy, taa3 }
yaw! iy Raat Gin ffs Gyx Ale Da gwar ala Ald cyb The ahy Qe Neal [SSN NO! Has }

4 Ths, Baa? Keg? G1y tie Gye Ala Tyx Ala Yad! Ala Cys Thr Gly tye BSECHD NO: 7848}
y The Bsa? ¢ xaal diyye Ala tye Ala Nast.Xea' bla Cys The Sly Oye (SECRD.NCE FEM }
¥ Saar’ Xaa? dha ie Ala Tyx Alo Ras’ Ala Nas © Cys The Gbyoovn (SERCH NOE 1997 }
y Sax Naa’ yg Shy yaa? Ga Tle dye Als ‘(yy Ale Aug’oAla Oye Rea’ The Gly Cys {SEI NO, 190g }
¥ why Rag’ Cpr @ly Naa’ Gla Ge Cys Ala Tyr sla Kad’ Ala Sys Uiy Xae’ Bly Cys (GEQHING: 1008 3

Wy My Raat See Gly waa? fia Oe Qila tyr Ala Xea’ Sis Cys TheGly Kee! Cye (SBI NO! 00d }
y why Kaa Cys Gly Raw Sty Fe Ala We Ala kee. Sia Cys Thr “hy Uys Raa’ (SEG NO: 2001 }
y thy Kaa’ Cye Gly Raa’ hr Ne Ala Typ Alw Alo Naa’ Cys Tar Gly Cys- (SSCNC 200s }

The Raat dys Gly Mea? Qiu Tle ys A Kye ALA ALA Noa’ Kaa’ Spethe Shy cya (SECHR NOY 20g }
Shir Kaa’ ora gly Rsat Yn Tle Oye Mla Be Ale. Ala xaa’ Cye Rout The Gly Cys (SEQID Noh 2M }

sothe kao! Cyn Gly Saat iw Tle Bys Ala tyr ALGAla aa’ Cys Thy Zeal Ghycy (GEQIO. NO: 2008 }
go Gly Thy Laat Cre Bly Maal Ghat tle Cys Ala Tyx Ale Ale Axa? Oye Ghee ly saat oye SREQUD NO2006 )

Bee Gly -fhr Kea! Cys Gly Mea! Sle Tle Uys Ale Tyr Ala Bis Naat Cys TRr Gly Cya Xeaat (SEQNO207 }
‘phe Uy The Kaa! cys sly Naat Gln Le Oye Ala Tyx Aka Aig Cys Kan’ Thr Bly Coe, (SEQIG NO: 2008 }  Bee Gly The kee! Cys Gly Raat Chr lie Cys Ala Tye Ale Bhs Cys Naat Bae’ Tar Gly dys (SEOs NOY Ogg }.
van Ly The Maa’ flys Gy Kaa? Glu Ve Cys Ale Tye Als Ala Cpa kaa’ Ue Aaa’ diy oye (SEQID NO: 246 )

HG2
daheet 33 of 14).
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51/226

Xaat Sha The Dye Ala Sys. bla Ala Oye daat Thr Gly waa’ Cys (SEO Nove 3
pMaae Cau Yle ge Ake ys Als Ala Cys Yaa’ Tar Gky Cys xaa’ (EON NO Rete

Wea? Cw Tle dys Ala Tyr Kile Ale Oya Thr Sag’ Bly Cra {SEW NO: 2013
Bag’ Gta Le Oye Ata Tyr Ale Ala Cys TheJaa’ Meat Gy bye {SEORD Ndood

y¥ Zast Glu Tia tye Als Yer Ala Ala Cye Thr Raa? Ghy Kae! Rye (SEONo RHEBaa? Ty
etAnt.Seemee

ARG TYE Ald Ala Cye Thi Raa? Sly Cys Baar “(SRONe2048
y Kaa’ Oks “ya Ala Tye Ala Ala Cye. Thr Shy Karat ovs RROD bite Bad)

Kaa? ola - Sis Tyr Ala Ale Oye Thr Gly Saat Asay? cya (SEGHENO: 2018 )
Mas’ Cya Gly Kua’ clu te Cye Sls tye Ala Ala dye thr Wy’ Xaes cyw kee! (SOI NO NIG | 

 
 
 
 
 
 
 
 
 

 
 
 
 

 

 
Baa Gye Bly Raa’ Gly Le Cyr Ala Tyr Ale Ala Oye Thr Gly Sys daa? (SEIN NOP 2020 }

Raa’ Gye Gly Keat Glu Fe Cyn Ala tye Ala Ala Cys dhe oy cya Xeat Mane {SHONNed RN }
Rag? Oys Gly Gh Nua’ Tle Cys Ala. tye Sla Ala Oye Thr Gly cys (SEONG NO: aoe }
Aaa’ Oye Gly Gly Awa’? Kast Tha Cys Bla Tyr Aha ale Oye Thy Gly ys CSEQUENG: 2073 }
Raa’ Ove Ghy Gls Bea’ Xeat Raa? Lde fys Ala tye Ala Ala Sys Thr Gly cye (SEGN NO: EORd }

y Xsar Oye Gly Gln Raa Xast fle ckaay Oye Ale tyr Sis Ale Cya ‘Thy Gly Oye (GEG No: Boh
‘Raa’ Oye Gly Oly Raat Xaat fle Cys Nast Ala Dee dls Ala Oya The Gly oye (SEQHO: 2026
Rk’ Oya Gly Glu Rea’ Kaat The cyp Als Raa! Syn Ale Ale Cys ‘the diy ys SEQNO: 2dey
Sana? nys aly sie Kaa! Yaat TRa Ofs Aha Pyro Asa! Ala ela “ys Thr Gig oye {SEOs NOx Aw
Raa’ Sys Gly oly Haat Mas? Cle Oye Ake tye Ala Nua) bla Cye The Bly cya [SHONNO: ae
Xaai Sys aly Glu Nea! Raw’ Lis ‘cya Aha tye Ale AVa Han! Uys. The STy Oye. GRID NOs S0Se

 

LentPeateaeetetet
 

 
Wy Giw Kae’ Pe Kaa’ Oye Ale FYE Ala Kent Sia Cys. ThrGly ys (GEQIG NO MMO
Wily Gia kaa’ Vio Kaa’ Cys Ale DyF Ale Ale Naa! Cys The Gly cys (SEH NO 2087
Sly wa Meat Lis Kaa? ve Ala Tye Ala Ale Ove Xaat Thr Gly Oye (S8Oi NOI Ie

Nise Kaa! (fe Kaa? Oye Ala tyr Ale Ala Cys Thr Nast Gly oye {BEQI NG: S42
fu Nast Tia kaa? tyn Ata Tye-Sla Ala Oye The Gly Xaa' oye (EQN NOAM,

FIG.2,
Gheet'H4 of 114)

Ly 8

Raat Gys sly Gin Bast Kaat we cys Ale Tye Ala Bld Cys Kaa’ Tee Ghy see (EGR GC 2097}
Raal Wly Gly Mas! Zag’ leUys Mio Tyr ale Aly Cya The Bas? Ghy Cys (SEE NO: 2032 }
Yaa! - sty chy Yee! Xaat Qletiye Als Tyr Ala Ale cys Thr Gly Nas’ Cye (SESIO NO 2099 }

Yas? Gye Sly Gla Naa’ Naat De gyle Tye Ma Abe Gye Tr Oly tyr Keeat GEO REE ae)
ff Sly ai Xaah Phd Rage tha Aba Tyr Bia Ale Gye rer diy cya {SBMND NCe ARS }

5 GY wily Gla Kaal Vie kash Nast Cys Aka Tyr Ale Ala Cys the Gly tye (EHS Nox aoe}
Gi My Gla Nea! the Kaa’ Qyw Kaa? Sla tye Ale Ada Cye hr Gly tyes GEQIO NO2087 }
ah Wty Wha Kae’ le Kaa’ Cys Ala Aaa! Tyr ale Als Cys the Gy oys (SEQ NORE}

S Sly Glu Kea! Ele Kae’ fee ALA Tyr aa! Ala Ala Cys The Gly Oy (SEOi NOr208 )
}
}
}
}8“Oly 
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Bro Gy Tir Real Oya Ghy She $3e Maat. Oys. Xeat Xaao Yau Tye Ala ALA Ope Phe Gly oye (SEQUIN RO:2H1S}
ShaceNy TRY Hes Qu xle Yaa! Cys kag Sis Nas! Yyx ala Ria Gye Thx Gly Uys SEQ NC Zt }
Bea Shy Whe Newt Gye hy win The New!’ Cys Rast Ala tyr xeat Alacala Oye Che @y Cys {SEOIG NOI 2445
fio Gly Thy kaa’ lyse Gly Gla De Kee’ Cyy Kee' Ala Tyf Ala Yas’ Ala Cyt The Gly ye (SEGIDNO: 228
brio BLY e Kea Cyt Reet Ala Gyr Ala Ala Kaa’ Cys the Gly oye «SEQID NOCHE?

Kaa® Cys Kaa’ Ala Tyr Ala Als Oya daa‘ cer Ry Cys. EOI NO ia
Man’ Cys Kaa’ Aka Tyr Ala Aja Oys Thr Nas! Gly Cys (SRONO: 14a

Bro Bip 
 

 
 

 

}

}s

}

3 ty CXR Uys Aaat Ala Tyr AlN’ Mia Ove ‘Fhe dky Naat cvs [oti eoey i
Sea? Cysiy Ghar Tle Kast Uys Aaa? Aba tyr als Aka con Th a . ae eee mon1 :ys My 3 HS Y 8 Ade Cpe The Shy tye Saat (BEG NG 2727 }
SBu? Sy is Xas’ Gyo Ala Saal Vyt Ale Ada Cys Thy Gly cys CSEOQID NELRe }

Y kaa’ Sys Oly (Rae? Oye Ala Kea’ Zant Tyr Ala Ala Cys Yhr @y ces (SEONOL |Ta }
r kaart ne) “Raav Gye Ala Zab Tyr Xda! Ala Ska Cys The dy oye (SEQNG 2424 )
y daa oh ‘Hast Sys Bla Yaa! Tyr Ala Aaa’ Abu tye The Diy Ors (SEONO 2ias)
tea? Oye Gly Sly Mia Sas’ Uye Ala Naw’ Yyr Ala Ade Baal cys thx Gly cya ESROID NO! 2124 }
P Raat Uys Gly Glu We xaw Cys ala Xa! Gyr ale Sia Gye Kaat The Gly Gey ISEHO NO da? |

p Maat Cys Sip Gln Wie Raa! Oye Ala Kaet tyr Ala Als Sys Tye Sear Gly cee (SHGAo BIE }
p Maat Sys thy Gin Moy kaw dye Ala Kaa’ Tyy Ala Ala dys Vee Sly Kael Sys. (SEQno:2iz8 }
S Saw? Cya Sty Gi ie Aaa’ Oya Aba Aan! Pye Ale Ala Oya The Gy oye Kea’ {S5£OI Naish }
rise’ Gro ply Gly ie Raat yy Sla Tye Rae! Als ala Cys The Ghy oye SEONONSt Y
Maa? Oye By Gie Ce Kaas Cea Ala. Tye Xea! Maa! ala Blu Oyu. the By Ge pec NOe192 }
Maa? Cys Sby Gin dle Raa’ Ove Aha Yyr Nae’ Ale Nad! Ala Cye Thr Gy oye (SkaAMR tiga)

Nas? Cys Sky Gi Tle Waal cys ale tyr xan’ ala Ala Kaa’ Oye. tae Gly ova (SOM wO: 3134 }
Che Nea? Gye My Gk Tle Has! cya Ale Tyr Kad’ Ale Ald Cys xan! Thr Gly cys (SEQNENO. 2135 |

P kee? @y Bla RecNeal Cys ala tyr Kaa’ Ala. Ala-Cys The Kear aly tye (GEO NG: 2138}
Kees Gly Glu Vie Raat dye ala Tyr Kaat Ala Ale Cys Tor Gky yaa! dye (SHOW NO: 2137 }
Xgat 3
 

y

Yo Rat aya ‘Gly Ha Ve Nes! Gye Ada dys Ala Ras! Ala Oye Far Gly Cys (SECHD NE218d }
Rat tien why Sly ke Skt Gye Ala tyy Ala yaa? Kas! Ria Gya “She Gly Cys GED REx aan}
3aa? Oye Gly Glo Tie Nest Gye Sls Tyr Ma Xaal Ala-Naa! Cye fhy Gly Uys USECNA 2H)

Saat ve ey glu Vie Bas! dye Me tyr Ala Yaa! Als Cys Kaw’ Che Gly Oye (GEO NE2}
“Raat Rye Ghy Bru Mle Seal Gye Ala tyr Ala Maa’ Ala Cys Thy Haat Gly Oye (GECHD Hin 2l4d)

y Rae Sys Qty Glu Iie Kee! Cys ATS Tyr Alb aw! Ala Cys Tee Oly Raa? oye COEGHD pax 2144 }
Seat cys Gly glu We Mas! Gye Ala Tyr Ala Yaa’ ale Oys Thr Oly Cys kaa! [SEQIONEN 2146 }

oxast Cys Sip Gli Tle Maat Gye ala Tyr Ala Ala Saat Cys Thr oly Cpe (SEQ NOL ATS }

FIG.2
Gshest 37 of 114)
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‘la Naw! Cys Bla: Tyr Zaat Ske Ala Qys The Gly cya Xeat (SECND NohZ1d8 }
3
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Raa’ oye Gly Ske Ge Yaat Cys Mla tyr Ala Ala Raat Aga’ Gye Thr Gy Cys (GEGNG: ZM7 }
ro 2aad Cys Bly Glv Ws dos! Oya Ais Sys Ala Aka Xaw! Cyp Feat Thy chy fo {GEGUI NG2148 }

wae! ‘Cys Sly Glu Lie Kaa’ bys Ald dye Ala Ala Kas’ Oye ‘The Keay (ly oye (MEQRO 2g}
ro Raws fe Gly Glue De Kea’ Cys Ala dye Sls Ala Kaa’ Cys Thr Gy Yaal cys (EOIN NG: 2150)
2 Kan’ Cpe Gly Gla Tle gaat cya Ada tye AL& Ria Kea Oye Rr Gly Oye Nea? (GEOBO2789 }

RQRt Oye Ghy Why. le Neal Cys Ala Spr Ale Aka Gye Bayt the ohy oye (SEQ NOQ-A18R }
* Kaa’ Oye Ghy Gis Tie Kaa’ Oya Bla Yyt Ale Me Oye Kat! Maa the Ghyoye (SSONO: 2953 }
"Kaa! Oys Ghy Obs dle Kea‘ Qys Ala Tyr Ala Bis Cys Kea’ Che Bua’ Gly. oys (S8cHN Nor zis}

v Saat Cys Ghy Bln Die xae' Cys Al® tye Ala Abs Cys xaa’ ‘thy Gly Yaat oye fSEND Nh BrEH Y
y Raat Cys Gly Gia tie daa! hye Ale Tyr ls Ala Cys Maal hr Gly Oye daa? {SEQG wth H18e }

 
a ovteegetBbwa 3eog23yaeThott

g ey

re nt nt 3%  Ry ‘Php Raat Oya GkyGla Tie Kaa’ Sys Ala tyr Bla Ala Oys The Kaa! gly Cys {REQ 8: 2487
Sy The kdat Cee Gly Glu lle daa’ Cys Ala tye Als Ala Cye Thy Rea? Kea! atv cys ON MO: 2IS8

goTRy Kkeal Cyy Gly Gin Tle Zast Gye Ala Tyr Ala-Ala Oyo Thy Ree? gy Yaa? tye BONO: 2459
y Thr Kaat Cp Ohy @la fle Aas! Cye Ala Tye Ala Ala Gye Thr Kea’ Gly cys dae (SECRD Ney Z1n0
y Fhe Xeal CyGly Sle Tle Ass! CySan tye Ala Sia Cys The Bly Aaa’? Cys (SEQNG, 2464

F XOR' Gow Ghy Glu Lis. kee! Cys Ala Tyr Ala Ala Cys Thr Gly Xea' Xaat Cys (SHQIONGF
Naat ye Ghy Gu Mle Kast Cys Als Tyr Ala Ais Cys Phr Gly -Xea’ Oye Aga’ (SEQUIN: 2

4 Forpee“eed“geeGOoeFe wad
ae£

  
aly Maw? Cys. Yly Ghai Tie Xee’ Ose Ale Yyer Hla Ala Gye Thee Shy Cys Raw? (EEQID NO. 278s
iy Yaa aye Ghy Ohi the Kae" Oys Ala Tyr Kia Ala Qya the Gly Oys Rear <eal (SEGAC 21682 &; xz Raa’ tye Gly Gla (id Uys Nag’ Ala Tyr Bla Ala Cys For Gly Cys (SEQMG: 2168

soy The Raa’ tye Ghyr Glu Tle Cyr Kae! Naat Ake Tye Ala Ala Cys The Gly Oye PSROIB NO: 2187
Shy Pie Raa Sys Gly @bu Tle oye Nas Baa! Ras’ Ala Tye Alka ala Cys TRE Sly Cys GEO NO! OR
Cy She Raa’ oye Giy Gla: Wie Gye Kael Asx! Ala Xpat Tye Ala Sia Cya The Oty Oya (SEONo A168

Sry hy The Raat oys Gig Gla Ile Cpe Kaa Maat Nila yc Kes? Ala Ala Oy The Gydyad (SEQ NG2170)
eyo Ghy the Kaa’ bys ay Gla Tle Gye daa Naat Ala Tye Ale Aaat Ala ly The Gly fys {SEQW NG: 2tFt)
Pro Gly the Kaai Sys Gly Gy Ike Gps Ava’ Agar ALA Tye Ale Ala Kaa’ bys Yhr Gly Cys (SEQ RO: 2172 }
Bro Ghy Thy Kaa’ Oye Oly Ge Tis dys Xeat Naa! Ala Yyx Ale Ala Cye xXaat Tay Gly cya (SEQIENQ ZENS }
Pro (hy De Kad’ Ose Hy Gin. Wie Gye Kaa’ Sea! Ala Tye Als Als Cya Thy 2aal Gly Gea (GEQIN NO: 2174 }
peo Gy The daa’ Spe Gly Gia tle Cys Saget ssa! Ala Tyx Ale Ala Cpe The Oly Kaa dye (SEQIENO 2175 J=

ct

 aw LPeeRaatRFNateettedentNetNeelt8 
pro Gy ‘thy Kaa! ye Gly Glu ie cya Xaaf Maa! Ala Tye Ala Bla Gye Thr Sly Cys Baa! (GEONO: 2176 4
pre Gly Thr kant Cys Gly Gin Lig cys Kaa’ Als Xaat Tye Ala Ala Cys Thr Sly Cys {SEQNO: RT }
Bre (iy Tar Keat Cpe ply Gla tie-dys Kaa’ Als Xeat San? Tyr Als Ala ys Phy Gly Sys (SEQ NOD2N8 }
Peo Ghy thy, Saat Cpe Sly She Tie cys Kaa’ Ale Kea‘ we Kaa’ Bis Ala ye Thr’ diy Gvé ISEGIONO at7e)

@hy Thy Meat cya Gly Alexie. cys Kas! Ala aa’ Tye Ala Xaat Ala Cys Thr Gly cys {SEQH NOD2THO 3
FRG. 2

{sheet 38 of134)
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Raat Gye CRy GIN. The Gye Xawt Alkaq’ Tyr Mal Ala Xeat Oye Yar Gly Cys (SKOTNOS UB b
kag’ Ces Oly Gin Tle ya kas! Ala kaa’ Tyr Ala Ala Cya Naat Thy ety Oye (SEI Nop 2382 3
‘Rug! Cyw aly Gin Tie Cyk Kea’ Adalxaat ‘Tye Ale Ala Cyn Thy Raa’ aly Oye (SEQIO NO: 2483 }

y ag OM Ay Chu Tle Oye Kad Ala Raa! Tye Ala Alla Oye ‘the Gly aa’ Oye (SEGIO NO 2184.3
Ry Aad Oya gly Ms The ‘Cys Kaat Als Ssa? tyr Ala Ala ys Yhy @ly Rye Maat (SEO RO; 2488

Wap! Bye Gly Bis Te Cya Naat Als Tyr Cae? Ma Als aye thy Gly oi isan NO: S488
: *R eye £ de Cys Jaat Alw Yyr kag! Maat Ala Ala Uys Thy Sip tye (SEQus Ro: 2487RUsi Cys &

a Tie Qvs Sma? RIS Tyr Yaal Ble Kea’ ata fys thr @ly Qe BEGNO: até Rg

Ove Raat Ala Yyr Nao! Ala Ata Xan’ Oye Thr Sly Se GShOID NO tae*
reoe.

  O83 NG: 2788

  
bas’ Tye 81 Xie. Cys Keat Mla tyr see! Alx Ba Cpa Naw! Thy ety ye (SECHO NO: 2313p
Y Kan? ays Qly Glu Wie Ops Kaa’ Bla Tyr Kaal Ala Ala Cys Ter Kas! Bly Oys :

Wye Sly Glu Uy tye Kaat Bla Tyr keat Ale ale cys Thr BlyNas! cys
Syn y¥ the Uys Mas! Ala Tyy zea Als Ala Gye The Qhy Gye xXaat

bo Naw! Cys Sy Pe ys Yaa" Aba Tyr Ada Zak! Ala. ve Che Shy Cyn (SEGIR NOs 244
as oSaat Cys vi Ris aye Raat Ala Syr Bld Aaa’ Kae’ Ala ge The Sly Oys GEQONES 2198
Kast Cys ri6 cya Saat Ala Tye Ala Rea) Ale Yas! Cye whe Aly Cys SFOa(ge
> Saat Cye Oh hle-Cys Sag! Ala Tyr Ma Xan’ ale Cyt Kaa? Thy ly Cre (Oe
Sas Cyn Bry Gla The OY XRA’ Ala WO Aku Raa’ Bie. Oys Tor fae’ Oly cya {SET 8: 2198Z m bet Bd

8

1 ys Kaw Ala Tyr Ale faa! dla Cys Thr Gly ag? cya (680) NO: 2198
Cys, Kaw’ Bia Tye. Ala kaat Alw Gys Tae Gly cya Keat (SECEINO: 2200

y CYS Kwa’ Bla fyALR Ala Jaa’ ‘Sys Thr Ghy Cya (SEGID NO: 2204
“Rye Raa’ Hla Tyr Aha Ala Ola! Kaa’ Cy Thy Ghy Ove (GEMID NOP ZeUd4

108

ae wy ror a
%~ BGae} waeweeegostm¢¢ we>

te a]fs8  a
» OY Kaa’ Sie Tyr Ala ala Maa! Sys Neat Yay Gly cys (RRSHO NERS

ky Ghy Me Cys Aaa’ Ble Tyr Ala Bla Nea! Cyw Tir Asay Gly Cys (SEQ NO: ound
Glu PbS ove Kaa’ Als fy Ala Ma Kaa’ Cyo the Gly Za! cys USRQHY Be 2203

dy Gin Vis Oye Raat Ats Tyr Ala Ala Kaa’ Gyn Tae Gly Cys Xue? (SHORING: 2208
dy Gla Mie cys Zaa‘ Als Tyr hla Ala Cys. Maat Thr Gy cys (EGIR NO: 2207
y Gin Xia Gyre Kaa’ Ala Tyr aie Ala Gyn Ras! Maa’ Lhe Shy Cys (SHON NO: 2209

ly Gla tie

 

Gya'Xaat Ala Yyw Sle Ale Cys Nas’ thy daeShy tye (SEGNO: R208

;

?

tye Xan’ Ria Tye Bla Ala Cys Kast Yhr dy dea? Oye (SECED Neh adG F
}
}
}\

& oy “te. eda

3
}
}
;

}
}
3
}
}
}
}

ODAG: 2197 }
+

4
}
}
}
}

}}
}
}t

}

Maut Cyp Baa’ Ala Tye Ala Ale Cyn Kaa’ The Gly Cys dast (SEQUO NEE gait
Kaas Ges ¢ Cys Baa’ ala Tyr Ala Alea Oye The Xda Bly Cys fSEQU MO: BRIE
dan’ ys Qy Sle De tye Naat Ale Tyr Ala Ale Oys The Xeet Ras? Oy qys (REO2218

o Naa? Gr Gly lu ile cys Xaat Aba Tyr Ala Ala Gys Tht Keat Gly Mex? Ge (Shao Nh eti4

FIG. 2
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res v Maat Oya Gig Glu Tle Cys
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Sat
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man!
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Tyr
INE
tex
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Saas
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wer
see
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Uy
Tye
tyes
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Ala Ala
Ate Ala
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Ala Bha
Ala Ma
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gya Thy Xaat Gly Cpe Xaat
Cys Thi Bly Xaat Cyn
Dy Rhy Oly Kaa’ Asal oye
Dye Thy Gly Kaas Cyn sax?
Cye Thur Gly Cys yaat
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Tye Fea’ Sia Ris Spe The Sky Cys
Tyr Bla xan? Ale Cys The Gly Gee
Wy Ala Ata Xaw! Cya Phe “ahy cys
Tye Ala Abs Gye Xeat Tay Gly ays
Tyr Ala Ala Gye The ser Sy cys
TYY Ale Ala Cys The Sy Kaet Oye
Nyr Ala Rhea ys Thr ohy Gye yaaé

Kas’ Ria Rha Dyn Thr ety tyes
Xan? Seat Ma Als Oye Phe Sip tye
Baa? Ala Raat AL& tyes Phe. oly cys
Rea? Ala Khs xad dye the Gy Qa
Raa Sla wba Cen Xaac Yer Ghy Cys
Aaat Bie Aba Cys Thr saa? Oty ded
Jaa’ Alz. ala CysThe Oly xaal Cys.
‘Nas? Ata Sle ye crhy Gly Cyr Kaa
His Baa? aka oye The Gly dye
jin Rea’ Zaat Ble Cye The Gy oye
BLS Beat Ale Xeat “ye ThE Gly tye
Ada Sant Aha Oye daa? CheShy cys
‘ada Rau Ala Sew The Xeat Shy oye
aia Mant Ala tye the Gly Raz? cya
Ale Yaa! Ale Cys Thy Gly Uys Kaa’
Ale Ais Ree? Oye Thr Gly oye
Sie Rls Kua? Kaat Cys The Bly Oya
Ale Bla Xax? fyn Maat The Gly cys
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Y

}
}
}
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fy Shy Saat Ope Uy Gia Fle Cys Ade Real Fe Ale Als Kaa’ Oye Tar Kaa? Gy dye (GRONO Ks}
Bats Bly Vax Xas! Cpe Bix Mia Tle Cyyw Ald ddat Tyr Ale Als Kaa’ Ove chy Gly Kaa! Cys ROND NO: ese 5

Bre Gy Thr Xow? the Qty ele tyr Ala Ala 2aw' Cys Ter Gay ve das (sroAck ee »feo Uy ‘Hie Kade’ Cys Dy Olu I Tye Bla Ale Cys Yast The Oky Oye (SEQND.NG: 2282 }
Bly Per Yaa’ cys aby Gis Tyr Ala Ala Cvs Mew! Kaa’ The Shy Cys {SEQO.ND: 7283 }
Siy Thy Maa! Syy (hy Sha tla Cya Alo Kas! Ypr Ala Ala Cys Mes! Thy Raa’ My deg ieEID NG: zEn4 ‘
Wy The Naw! Oye Gly Gla Pe Oys ALY Xaa? Bye ale Ma Svy Saw! The Gly Yast tye SEQ, NoreZAES3}
Sty © Cys Biy ote MA Bln Gym Sea’ The Bly Cys Raa’ GEONek 2286)
oly + Cye ly Gle r Ala Ala Gys ‘thy Raa! sty ‘cya SEQ NC: 2287 J
Say Cyn sy has Mia Ale Cys Thr Xaas Xast Gly Gye GEONORee )
oly Gye Oy Ge yx Mla Ala Uys The Saat Gy Rae’ oes (GEIR NO: 2o58
ey faa diya y Ale Ala Oya The Xan’ Oy oye xaw? SBONDark FeRt
  

Dyss Gly Glu phe Oye Ata Maat tye ale Alp Gye The Gly Saat cpr. (BOO No: 2Sahl
Rys Wy Bla Te Oye Ala Kaa’ fyr ala Ale Cys Thr Gly Bua! “Raae Dye Py NO: B82
ys Gy Ole Nae cys hia Kaa’ Dye Ala. Ala Cys Wee Gly Rag’ Oye Mast (SloHO Nee TISd

 

. Oya Gly Ghee ike Sys Ala Raq! Yyr ala Ll Oye. The Sly cyp Xaa‘ {SEOs MO: 2288
oye Wy Ola Re Oye Ala Baal tye Ale Ala Cys The Gly-dye vas! Xaa’ {BROT NO: S268
Qye Gy Gir Tle Oye Aba tyx Baas Ala Ala Oye The Gly tye GEGHH NO; 22E8ne! Zheat haAe » Dy

 
 

 
 

  

3 cys Big Gin Fle ccye Ale Tyr Ria? Seay Ada Als Cys The Oly Cyn (SEHD Ne: 2euF
My Tho Nast ya chy (Qu We Cpe Aka Tyr Maa’ kaa! Naat Ala Qile Nyse The Bly Cys {SEQMNe 2aKG

Shy Yar Saat Sys gly dle x Tyr Asa’. kaa’ AIS Kaat aia Cys Tar oy cys (S8OlD Nor 2a80
Bly Yar daa’ cys Wig Gu © TYE Rag’ Kaa’ Ala Ala Kaa’ Cyathe Sly ye (EOIN NO: ann
Bry Whe Mant Gye oly Gly Tye Rad? Xaal Ale Ala Qhye Nea’ The Bly Cya (REGIO.NO: £371 |
Bly Whe Naat dye Bly doy ws Tyy Keat Raa! Alg Ala Cys Thy Raa’ Shy ¢ {SRONG: 227e
Big Thy Mas i Bax ke Tye Rea’ Kea Als Ala Ove Thr chy Nant SSECHD NO:7S 3

Mads? Ghar a 4Tye Xaat Yas! Ala Ala Oye Tor Sly Cys Naat (SRCHO NG: 2274 }
tyr Rage dle Nest Ala Oye Thr Ghy ys TSEOID ACh 2275

§ tyr Xan’ ala Yew! Kaa’ Bin cpa The Bly Gye SEGID NO) 2276
tle cya Ala Tyr Raa’ Ala Yaut AlXda! Uys The Sly Oye (SECIDNG: ei?

eas
Shy

Baa’eBayRae
 PAmAOltaeAneantNeueSRinetSartfartMh“mahStNattotNetone

 

Y Raat Ska FT

PRwe, ¢ Glu Tia cys Ale Tot Raa! ade Ysat Ale fys Bea’ the Gly Gee. MECRD RO: 2275 }
BY, Bs y Xaat o Glu Yle cys Ada Tyy Xua’ Alp Kug! Aha Cyo Thr Maa’ Gly Oye (SEQHE NGC 2278 }
fra: Sy thr gaa! Gia Tie ys Ma tyr faa! Aln Sea’ Rika Ops The Sly Kan’ Og {SEQIE NG: 2280 9
fea ity Yhr Xaal ¢ y Wn TleCy Ala Tyr Kaa! Ala gee’ Ale cys The Oly Cye Maas (SEQIENO: 2287 }

 
Bre Gy Por Raat Hin Tle oys Ake Tyr Ada> ala Ala aad Oya Hor GlyGye . BBR ACh 2282 }

FIG, 2
shoot 40 of U4)
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‘RES
Ala
Ria
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Ala
Ala

ARB

San?
Seat
xaas
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Kaa!

xa!want
Kaa!
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Raat
Kea’
Maat
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Xae’

Rael
daat
Moass
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Hix
wie
Ala
Abe
AL
Ala
Ala
Ala
Ale
Als
Ala
Ala
Ala
Ala

Bla ij

 
Ala Seat Yas! Oya Thy sky cys
Rha ys Nee? Wieiy Cys
Ada Opa thr Kaa‘ ary ys
Bla ve The Ie Baal tye
Rha Neg’ Cys Thr Siy Cys Kaas
Ala Sys Aaat thr Gly cya
Ria Maot Raa! The Bly cya
da ; Sast Vhr Kaat Gly tys
he ye Nea! The Gly Man’ Cyn

Ala Raa? The Gly cys kaa!
we) ‘he Aaa’ Bip tye

Ala Oye Yhr daa’ Mea? hy 6Ala Gye The Xad! Sly Kae’ on
ARG. Cys. The Naa! Bly Cye Now!
Ala. ya The Gly Saat Ove
ahs Cys The Oly Kav! Baa! dys
Ala Cys ‘thy Gly Kaal-oys Keay
Ala ye Thuy Gly Cee xae’
Ala Oye Yhy Gly tye: Xaa’ Yast
ala Oye. Thy Gly Gya

Yaa! Ala cys thr oly ys
Maa’ Xaat At cys far SAY Oye
wax? Ala Naat Cyn Thr Sly tye
Yaa’ Ale Qys Kaa’ Dr Gly Cys
Ran’ dha Sys Thr Yaa wy oes
Naa" Ala cys the Gly Kaa’ Oye
Naw’ Bla Oys The Gly. Uys cas!
Ala kaa" Oye Thr Gly cys
Ala Kaa’ Kaa? Oya ‘Mor Oky Cys
Ale Kaa’ Gee Xess Thr Gy Oyethre

the
the
The |

Baa? Wy cys
Bly Kar‘
aly Cys ast
Sly cys

Bla Zaw?
Als Naa © oye
Aa Xeal Cys
Ble Cys Aas!

cye
cys
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wanMeetetmoe
  

 

 

 
2208 }

(SEQNE NO: 2303).
ISEQID N&x 2302 }
(SEOIG Noe2393 }
(SRONO: 2304 }

‘(BEGNOy £308 }
(SEQ Nos 2306 }
ISHONO NO asa7 }
SSE NO. 2208
PEON: 93003
ISHOW AER 2340 7
{SEQ Nees f
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WBEQIENG: 2335 }
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60/226

Pro Shy The Kaet Cys i fle Cys Ala tye Ala Xeav &la Ove Baa Kea! phe, Bly cys (SEQNEE 234vs yi}
Sxo tly fy as Ops F Ele Cys fla Tyr Ala Kea’ Ala Oys Kea? Thr Maa Gip Gye. (SEO) NO. Ise }g Meer aly Paw yen?d the . hae Wey Res en: . 4g. ‘ os -

ne we oe me we ae we we Ge tte wee Ra tea Kin oye Rea’ he Sty Neat Cye {SRONO: 2319
: cha. Lys Giy Gin The Cys Ale Dy Ria Raat Als Gye Xaat he @hy Sys Keats (SEOMoc ue
Bra Udy The Raat Oye Gly Glu Yke Oys ale Toy Ma %aal Ala Cys The Meat Gly Uya (EQI NO: 2334

: Sys. Cy thes Tie Uys Aka Tye Mla Saw? Ala Cys Khe Yaa Kaas hyOya. {SEQW ne pees
oye Gy Chi He cys ale tyr Ala Kast Ala Oye The use‘ Gly Rea’ cye (SBOE NO. died
bys Gly Gis Tie dye ala Tye Mla xea? Ala Oye Te Naa! Gy tye Nas! (SEDI NO: 2396 }

om
}
}
}
}

  Oys hy Gli Tie Cys Ala Tyr Aln Neg! Ala Cye Thr Gly Raa? Cys (Seon NO: 2325 }
Cye Gly Gis tie Cya Aka Tyr Rlaw Raa’ ale cye ‘Oi Gly Kea’ Yaa! Cys SEQuD NUE deg }
Cyn x S Sof Bla Tye Ala Kee' Als Uye hu gly yaat tye Kea’ (SEQUIN2387 3 

 
  

   

  

Saye tsps Na Bla Yyr Ale Kaa’ Alm Gya Siew Oyen Naat (SEGIR SQ: 2328 }
Saad Byes in Tin Cye Al Tyr Ma MAA) Als Gye Thr cys Zaar Nes! (SEONo: wee }

xs x Mag’ tys oly Gin The cys ) Bla ALS Kaat Ove The Gly Cys {SEU Ney saee Y
ve ly Gin tie dys Bho Ala Kaa’ Yaa! Ove the Gly: ope SEQHERD: 2335 )

“84 Gin tls. Cys Pp ALY Ala Kaa’ Nes! Saar Cye taeSly tye GEGNO: 2932 |
es Rp Ghs Fie Cyr’ Ala Qe Yaa’ Sau? cys Kaa’ thr Gly cys (SEGIONG: S338 5
3a Cys Sky Gis Tle Gye AB Ala Had’ Kaa! Lye The Meat Gly Cys {SENN RO: goes }

peu es Bly Cle TleQe! Ala Ala daa! Xan? Cys Tee Ghy Zaat Sys {SEOIR.RO: 8S}
Rew Wy Thy Kear yy Gly Gls tle Qe Ala Aba’ Xan! Kea’ Oye Thy Gly Cys Kaw! (SEI NO: )
Bee Gy The Kees a Gly Glu fle Os y Aja Sia Keel Cys Raat Mar Ghy oye {SEO NC BSSy ¥
Bro Ghy Thr Kae’ Oya Sly Giu Tle ye y Ria Bla Nga! Cys Kat Naar Pay Biv Cys GEORENO: }
prof (hy hr Kaa’ oy oie ike tye: Ala ATA Kea’ Cyé Xan? Por Aaa’ Sty Gye YSEOIO NG: 2939 | 

  
 
 

 

Gla tle oye
s Ght tle Cys &

@lu fhe cys

r RRR?

> SeaNaa! f

: Ria Bia’Maat Uys deat Tae Gly vse’ cya {SEGID NCrsaad }
Ala ALsNde! Cys Haat The Oly Sys Kaa’ (SEGHO.ND: 24}
ala His Kua’ Oye The’ €sal oly oys {SECRO NO: Sa6% }

 
 

Xa’ 8 yo tin le cya Ada Tyr Ale Ada Kas” Cys The Kea’ Raat Gly Gye ECHO NOSSade }
Sly Glu De Cys Aka tyr ale Ala Raat Oye That Xse' Gly Neat Cye ESBOIO NO,4s }

an’ Oye Oly Glu Tie tya Mla tyr Ale Ala Bsa’ Gye Mae Waa! GlyCys Keay (SECID NG: 2448}
He Raw ys Gly Gls The Gya Ma Tyr Ala Bia Raa! Oye Ther Gly Xaat oye ISBCHD NO: Base }

RAR’ Oye Gly Glu Lie cys Als Wyr Ala Als Aaa’ Cya Thr Gly Kas‘ xaa!l oar (SECHO NOD 2ed7 }
Nga’ Lye Gly Gin Tle Cys Bla voy Ala Alw-Baa’ Gye The Gly Kaa’ Oye Xaat (SBC NO. 46 }

“Sax? Oye Gly Gin dle Gye Ale Tyr Ala Als Raa’ Oya thr Gly Cys Raa’ {SBANOK 2949 }
erp Sly Te waa? Gye Gly Gin Blas dpa Ala Tyr Ala Pde Moa’ Oye fhe Gly cys Naat Xaat (SSCHNGCZE5O }

PIG. 2
{sheet 44 of 144}
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Rar: Nan? Cys ify Gia Tle Gye Ale Tyr Ala ale Oye Man? The Gly Cys (SRQIG NOY2254
Pr xt Cy3 cys Ala tyr Ala Ala Cyp deat Neal The Bly cpa GROIN NO Das

2 Cys Ala Tyr Ala Ala ys Rad? dag! Baa’ Thy Gy cys GEG ROg888
S58

aye ala Tyx Ala Ma Oye Esa’ Kaa’ Mie wes! Gly 2ye GEOIDNO RAGE
. UYe Wa Ala Als Cys Kay? Kaas THE Bly dae’ Gen (SEGHO NCy o3ss
2 Lys Ala Tyy Ata Als tye Kaa! Maat Thy Gly tye Xaae (SECHD NO! 2966

 
 

cyt Ala Tye Ale Ala Cyd Xana’ the Nas? Gy yn iSBRND Nov Boer
Cys Ala Tyr Ale Ala Cys Naat The Raa’ Xaat Gly cya GEOHORII

See

Gye Ala Tyr fle Ale tya Yast The Kaa’ Gly Xss! gys EONO: 2389
 > kaa Oye Gly Giv tle Gye ale Tye Alat Ala Oye Saat Yar Kae Gly cys xaae PSUNO: 2989

PAY Raw! Uys Gly Oty Ike Oye Ads Tyy Ala Ala Cys Kaa’ The Gly Kaa' aye (SEQNO: Bass
Meat Sys Shy Blu Me Oye Ala Dye Aix Ala Cys Apa’ The Ghy dee’ yaa? Uys ‘Sra RCE BBH2.

: Saw? Oye Bly Gli tks Cys Ala Wye Ala Ala Gya Nua! Ter-dlyYaa’ Cye.Zaa’  SSEOID NO: 2868 -
ce? Cys Gly Glu Ids Cys Ala Tyr Ala ala Oya Yan Tar Gly Oye xeal dSECup Ney 2964

iy hu. thy Cys ala ayer Ale Ala’ Cys Xavt Yor Gly ee hast xea (EOID NO: ages
Bly Gh. Uke dys Ale ye Ale Ald Cyn Thr Naat Shy. Oys {SEHD NO: Bags

FaAnalCainteatnetartoa“natSeatNedSeeettattinsoaShae
Spe Ala Syr Ale ALS CyB Thr Naa! Xaas Sly fyo “{SRCRD RO AAS?
fya ale Tye Ala Ale Cys Thy keat Yaa! Neal Gey Oys (SEQMO Raby ]

s Gye Ale Tyr Ala ala Oye Thy Keet Maa’ Gly Raa’ Cys GEG HO 2900,
{is Gye Ald Tyr ALR Aka fve Thr Kaa’ Has’ Gly Oy Saat (SENO NO: 2375

 
 

Raat x  
Yhe “aa! 3 Gye Ala Tyz Ala Ala Cye Thr Kaa Ty Kael Cyn. USEOYD NED BaF

ker? QW Ma dys Ala Tyy Alm Ale Oya Thr Kaaé Giy Kae’ Neat Cys (SEQ NO: 2972.
hey zea! Gi ite Cys ale Wyy Ala Sle Oys Yhe Kaa® Gly Yaa’ Cys xaat (SECO NOH 2arS 

ty, fle Cys Mia Vy Ala Ala Cys The Raa? Gly Gyr Seat {SER RO: ara
s tiy tLe Gra Ada Tyr Ala Ale Uys The Asx! Gly Oye Raat Naat (SBOWI NO: 2378 |

Sys ty Nan? §
y The Awa?Reus UB

arete
4

Bre Gly The Bae? © Gly Tle Cy# Ala Tyr Sis Ava tya The Vp kaa’ oye (SEQHUINO: 237
Ran & 3 Gly fle Ge Ala ‘Pyr Ala Ala Cys Thr ity Kaa’ yas’ Cys (SEQBR: 23777

etatetetttheethetCeeea8
§

8
8 Ree Gly: Ly Ola The Gye Ala Tyr Sdn Ala Cya the Oly Kaal Bea? Kaa’ oys (SEQNO: 23

Bey By Oe dle Gye Matye Ale Als Gye Tue oly Real Nad? Oye Maa!  GEOIYNO: 297
Bm Bi¢ Gk The Uys Ala Tyr Ale Ala Gye tar Gly Raat dys Fae! (SLM NO: 2380 }
Pre aly Olin Tle Uys Alw Voy Ala Als Cye The Gly Xaat Cys Xaat Raw’ (SEONO: 2st }
Fro ®ly @lu tle tys Ala Tyr Sla Ala Gye Thr Oly ya Naa! {SHONOs23982}
Pea @y Glu dle cye Ale Tyr Ala Ala Oye The Shy Cye Nag’ Kaa’ ECHO NO: 2469 )
gre Gly Sle Tle Gye Ada Tyy Ale Ada Cye Uhr Gly Cpa Xast Raat Saat (SEGQHI NO: 2864 }

BIG?
ixtwet-dd of £19)
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Siy Wladis Cys Ada Tye Aka Ala Cys Thr Gly Cpa {SEOID NO: 2586 3

yas RBA Kun’? Gh wi Tle Hye Ala tys ALS Ala. cys thr Ghytyes (SEQIO NG: 2an8 3
NSut: Xaat Neal Gly Ble Lin Oye Ale Yye Ala Bla Sys The Bly Cys (SEER NOL ZEST}

a Nae Kaa! Nag? Zant Vy Glu Te cys Ala Rye Ala Aha Oye. Thr Ghy Gai (GEORD NO: BEG }
eo kea* Raa? Raat’ Ghy Kaa’ Qin Tle Cys Ala tyr Ala Bla Cys Yhr Gly cys (SEQ NO2489 }
PoReat Ages Naxt Gly Biv Raa! Tle Ove Ale Tyr ale Ala ye The Gly dys Seat ROS }

Sys K&et Nas! Xeat Oly Glu cle Kas! Oye Ale Tyr. Ala Mia Sys The Oly ys SEQNO:a1 }
¥8 Xaa’ RGB? Kaal Sip Glu Lie Cre Kaa’ Ala Tyr Ala Aha Oye The -ohy Cys IBEQID NO: 249 2}

8. Raa’ Nget Xeagé Qly Glu Lie Cys Ale Xaat Tye Ala Ala fhe Thr Gly dye (SEONON 2 5 }a}
By cys SRW Nh Dea }s Kaa! Rwat Kaas By Gin Ele Gye Ala Tyr Zagat Abs Ala ys Thr Gay cys (sero NOs 28

ro Giy Oye (SEQAOC BI8s }

8 Naat Kee’ Maa? Gly Glu “le Cys ala ‘tyr JUS Seat Bila Cpe tT

Kant xwat Ghy Gia The Oye Ale Tyr ala ald Oye Raa? & Sty Cys LEO NO 2307 }
¢ Raa? Rat Nan? Sly Glu Tle Cys dla tyr Als Ala Yaat dye ¢

> ¥aaf Raa’ Gly Blu Tle Oys Als Tyr ala Rle Gye Thy Yas! ely oye (SEHD NOrgsa9 }

 
   

a  %

nghga
z Us

tgMo
* ao   

 

 
Sy sky he Oho Raw? Neat Raa? Gee Glad Fhe Oya Ala Tyy ala Nia Cys She Ole Kae’ Oye {SESHD AWS gage }

s Yhy ) Haat Raa? Gly Olu dle Sys Ala Tye Ma Ala Cys The Gly Oya Nas? {SEQ No 2806 }
way Yaat Gly Kaa’ Gla Tle Cys Ala Tyr Ale Ale Cya Shr Sly Oye {SEQ MOcRaDt }
Thr Nad! Gly Meat Kaa’ Gia Tle-Cya Kia Tyr Ala Ala Cys TheGly O¥e (SEGID.NO: 2402 }-
Thr Sus? Gly Heathy fae? Tle Qys Ala Tye Ale Ada Cys The Gly Oye. (SEQH Nim 2403 }

; kaa Naa? Gky Baa! Gly Tle Kea‘ ye Ale Tye Bly Ala Oya ‘Thr Gly Sys {GEQINO 2404 )
cts % a7+ w

the Nye Kart Naat Oly Rug ie The Oye Asst Ala Tyr Ala &la Oya fhe Gly cys EQN NO: 2408 3
Yay Qa Nast Raa? Gly Saat Giu The Oye Aly Saat Tyr Als Aka Oye Thy Giv cys (EON No: 2406 }

s kaa’ Raa’ Sty Kaa’ sin te cys Ala lye Sdn’ Ale Mia Gye fhe Gly tye (SFaID Ath Ma? }34mt Dt & 4

 

Thx Cpe Kast Kaal Gy saa‘ Shy Xie Uys Ala tyr Aba Kaa Ala Cys. Thr Gly Cys iSEOHG.NO: R4Ds }
Tye Cee Kea Raat Oty Raa ain Xie Oys Ala Byer Ala ale eat Cys BRye aly Sys {EOI NO: e808 ?
var Spe kaa! Kaat Sly Xeet Glu Xie tye Ala Tyr Ale Ala Uys daa! Thr Oly Gye gSBcHp NCR BSTS }

Thr Ges Kaa‘ kaa’ Gly Neat Glu The Cys Ald Tye Ale alls, Cys The Sag’ Oly Cys {Setcab NO we |
y Thr eye Kaa faa? Sly Xaa Glu Xie Sys. Ala Tyr Air aia Cys Thr Qiy Kea’ cps eoNOs }

Par eye deat kha Gly Xeal Ola Vw oye AlG TyrAle Ads Cys The Gly Oye Yaa’ GED ROUTS }
She fea Kes! Kaa’ Gly Gin yaa’ Yor Cys Aka Tyr Ala bia cys Thr Gy oye (RECAD NOB44 }
The eye Kant Kas’ gly obi Rua’ Kan! Dle Cys Ris Tyt Bia Ala Cys Thr By cya eR No 2418 }

Li Shr Meg eat kaa’ Oly Gln Yaa? Ve Naa’ Cys Als TyrHla Ale Oye Yhy Sly Cys {SEONG2615 }
Why ya Kae XaR? Gly Olu Yaa? The Cys Kaat Ais Tye id Ale Gye Thy Oly ye (SRGID NG, 2647 }
Whe Pea Maat Naw? Oly Glu aa! Ye Cys Ala daa’ Tyr. kta Ala Gye “rhe diy cys EOI NO D1}

EWG. 2

{sheet 45 of£14}
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Ths Gey Keot Kaa’ Oly iv Kaa’ Te cys sia Tyr Raa’ Ala Ala Cya. Tie Gy cys GEGO RG aig}
Thy Syn Nast Rag’ OlyCu fast Ue, Cyn Aba Tyy Ala Kaa’ Ala Cyn Thy Gly Sys (GoD HES GARG
1 Pie Raa! Jag! Gy Bly Raw’ te Cys. Aka Tye Wha Ale ast Cys The Gly cys (SPH?

oh 
 ot

  
   

a

; Shr Gye Kaat Baa’ Gly Sia Kaa’ tle Cys ala Tyr Ala ale Cys Mas! Thy Gly Cys (SEQIN NO, 2402
my ye vay Raat @ly hu Neal pe Oya Ada Tyr ala hia Oye Vy fee’ aly ys (EON HO 2425

yo Yae Sys Kaa’ Naw! Gly Bis Raw’ Mle Cys Als Tyy Ala Als Gys the Gly kne' cys GEO MO aad
Thr Dyes Kaat Sag? Gly Bio Rag’ Cle Cys Ala Tye Ala Bla cys Shr sty Ors Raa’ {REOA2838
the Naa’ Kaa’ ty. Gay Tie Baa? dye Aka Tyr Ala Cys Shr SLy Cyx (SECO N
Thay Must <aar Sly Gke Vie Raat Rag* Cye Bla Tye Ala ada Cys fhe Gly fon (SECA NO: Aer

 woi Thr Cye Nast Kaal -@ Git Tiw Ran? Oye Raat Ala ‘tyr Ala Bia ye The Gly Sys (GECHD Ne 2428
kaa! (lu Tle Kaa! Oye Kia Boa’ yy Ala Mis Cys The Sly Cys (SOIL NCR ode.

Raa faa’ $ Gin Tis Raa? Oys Als Tyr Kar’ Ale AleCya The Gly Cys ISSONOogsd }
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}
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 Kast Bas? Uy Shu Lhe Xan ( Cys Ala Tee Kia Alea Oya oat Thi ty Sys (SEONO 2438
The Cys kaaé Asa’ Gly Gia Mle Xan! Cys Ala Tyr Ale Ala Cts Thre Aaa’ Why Cys (SENT NOD gaat

y Dhe Uys, Khas Bay Qld Qe sex! Gye Ala Tye Ala Ale cya Thr. Gly Mea! cya (SEND NOSas
Bie Cys Has! fly Y]e Kaa’ Dyes Als TyysAla Als Gre fhe Bly Gye Maa (GEO NG.2438 } 
Nhe Cys Zag’ Xaat Gly Gli Tie cya Xee' Ala TySia Ala Oya The hy Ove {SEQUO: 2437 |
the Cys Nau! xaat Gly Gly Ye Cya Kae! Xda? Ala Tyr Rla Ala. Gye The Gly tye GEONt: gags }

Hy The: ya. Nee? Kast Gly Oka the Gye Bart Ale Yes? Tyr Ate Ala Cys Thr hy tyes (SS000 Nh ZaSG
y Pie tye Kea’ faa’hy Gly Ele Cys Nea’ Ala Tye Kag’ Bw Alu Cys They Gly Oye (SEOAIE 2

  

 

Thr CysRaa’? Nast Why Glu Gia Gye Kaa’? Ale Tyr ala Naw’ Ala Lys ¥ae My oye 2040 NO: R44
«he Cow See’ Maa? Gy Olu The Gyw Kaas Ala T)Y Ala Alw. Asa’ Oye Thr Gly cys
thy Gye Nea? Néal Gly ofu Fie tys Saat Ate ‘Tyy Ake Bla Cys Yas? Thre!
the Oya Nea! Ras? ly Glu Tle Cys Saat Ala Tyr ala Ala Gye THE Reet f 

ky tyra

Thr Cysdal Raa? Gly Siu La Cys xest Als Yyr Ala Ale tya TRE Sly Naw? Tye SSECHO. NG w46
) Sx Cy New’ Aas! Gy Bie We ye ee’ Sis Yyx Ale Ala cys Thr Gly Uys Kaa’ QSELUD NG, USS 3

Shy Cyan Nex’ aa’ G1y Olu The Cys Ala Neo Tyr Ale Als-cye Thy Gly Cys {RECRO NG: B44? }
he Cye Rea Rost Gy Glu Te tye ale Jas Nea’ Tye Ala Ada Gye he Sly Cys (SEQNR 2448 }
Phe ye Naat Xas? Gly Gla Te Cya Ala Yaw! Tye Yaat Ala Ala Cys Phe aly cya RQ RK 2448 }

The Whe Kaa’ Nag? Oly Glu fle cys ale Nas? Tye Ala Kaa” tle Cys Par Shy Gye (SEQ AO: 2460 }
aie Cys Kaa’ Yee! iy Gin We cya ala Sait! Gyr Ala Abe Xaw’ Cye THe Gly Gye. (BEQUNOOK }
thr Oye Naa! Row? Gky Gla le Cys Ala Nas! Tye Abs Ale Oye Sua? Thr Ry cys (SEQ hex 2883 }
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Kaa Tye Ala Rls
Kaa’ tyr Ala Als
Xas Tyr ale Aly
Tyr Raa’ Ala Als
Tyr Raa’
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Zred

Xaa*’ Kis Alx Cys Thr ohy

oye Thr aa’ Gly ops
Oye Par Gly Xaal Cys
Oye Thr Shy Cyr Kaa’
ye Thr Shy Cys

oye
Ale Oye “The-dly tye

Kaa’ ys The Ay nen
ye Real ke ly ve
Cys TRE Raat Gly Cpe
Oys The Gay aah cya
ya Thr Gly dye xas
tye ‘Die Oe hyn
“Ria Ges Thr OlyNae th

cys

Cyn Bsr Gly Cyr
Oye Kaa! Thr hy Oys
cys Yrr daa? (Ay Ges
Cys Shr Ly xaar dys
tyra ‘Sar Gly ya saa?
Cys Thy oy Cys

‘Raa!’ Cys The Gly Cys

(SRQHD NO: 2488

(SSSI NOL 2472

‘thr Gly Xaat

Cys Rea! Thr Oly

Cye

Cyst
tyr Ada Als Rad! Ove The Kaa! Sly Cya
Tyr Als Ala Xaa’ Cys The Sty Kaa’ oye
gyr Bla Ala Saat Cys Tr Gly Oya Ses!
Tye Ald Ria Oye Nes! The Bly Gye
tye Ala AlacCys. Saal Raat The Gly cys
Tyr Als Ala Oye Raal The maa? Ghy Oye
Tyr Ala Ale tye deal The Sly Kaas oye
tyr Ala Ala tye Rad’ hr Bly <ye haat
Tyr Ma Ala Oye Thy Kaa’ Sly Cys
tyr Ala Ala Oye Thy Naat Keat iy Cys
gyr Ale Ala Gye The Xaa! Gly Nea? Oye
tyr Ala Ala Cys thr xaaé Gly Cys Nas?
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