X-16020 -1- POLYETHYLENE GLYCOL LINKED GLP-1 COMPOUNDS
FIELD OF THE INVENTION.The present invention relates to GLP-1_
compounds covalently attached to one or 5 more molecules of
polyethylene glycol or a derivative thereof, and related compositions and
methods useful in treating conditions or disorders benefited by lowering
Yot giiiEdse, decreasing food intake, decreasing gastric B T4 e0s2
emptying, or decreasing gastric or intestinal motility. 10 BACKGROUND
OF THE INVENTION Glucagon-like peptide-1 (GLP-1) induces numerous
biological effects such as stimulating insulin secretion, inhibiting glucagon
secretion, inhibiting éa%ﬁ‘?ésfgﬁ@wtﬁg_% Si@,fr{ﬁ%‘iﬂﬁgsgé&ﬁéfr_notility or intestinal
motility, enhancing glucosé l?thljllzaﬁon, and inducing weight loss. GLP-I
<+htly fuitherratl Yoy emeahe pancreatic p-cell 15 deterioration that
Q%0Yrs @A PAkyNeki BeRANdent diaheles fritssNIDDM) progresses.
A significant characteristic of GLP-1 is its ability to stimulate insulin
CtetidnRitout the associated risk of hypoglycemia that is seen when
gy insliRelidrapy or some types of oral therapies that act by
Tﬁﬁéas?ﬂay’ih%“lﬁ? expression. The usefulness of therapy involving GLP-1
queptidesshas been limited by the fact 20 that GLP-1(1-37) is poorly active,
A9g.the two naturally.accyrgng truncated peptides, GLP-1(7-37)OH and
GLP-1(7-36r3NH2, are rapidly cleared in vivo and have extremely shortin
%‘@:h lives. Itis known that endogenously produced
peptigwrpeptidase IV (DPP-IV) inactivates circulating GLP-1 peptides
By Femboneg t#s fterminal histidine and alanine residues and is a major
daasontfor the short in vivo half-life. 25 Various approaches have been
Hundg{tak n to] ex}ﬁnd ;'heT%Iiminatinn hal{-lig‘e o1f5a GLP-1 &)e&tidg or
TR0 QEhrANC T IS peptds o i body Whilhaiftaiiing &
biological activity. U.S. Patent No. 5,705,483 teaches GLP-1 peptide
Analggs madssresistany to PRIV degeadation fy the incprpgration of
modificationgtat the N-terminus o#ihe peptide. An alter¥fative approach
for extending the half-life of GLP-1 peptides is 30 derivatization, wherein
4akge aeyl groups that prevent DPP-IV from accessing the N- terminus of
jﬁgbe;ﬁqe are attached to various amino acids of GLP-1 (See
dntesnationalsdypphication No. PCT/DK97/00340, filed August 22, 1997
Sititled,"GLP-I Derivatives,” X-16020 -2- which claims the benefit of DK
Provisional Application Nos 0931/96 filed August 30, 1996, 1259/96 filed
'NioVERHRIES DogdBra e A0/O8 TRk [YBLetADETeZ0T1R06Y. BlitfElar
GLP-1 analogs are described in U.S. Patent Application Serial Nos.
0/346474 filed Januar 2002, and 60/405,097 filed August 21, 2002,
Gﬁc’;wA aln%é?n%foﬁi%%%i%éﬁoﬁ cf';Bé‘? 7[%%3}6’58 B,Qﬁéd January 3,
2003, all entitled "Extended Glucagon-Like Peptide-I Analogs" and are
dpggypoyated herein in their entirety. These applications describe analogs
%%LPE‘%Q-B?)OH wherein various amino acids, when added to the
7 mﬁp{gfy@gﬂ] GLP- | peptide analogs with an extended half- life and
reduced clearance than that of the native molecule. Furthermore, GLP-1
égiogg)q,Qﬁ/gEthciqq%gtpotency are described in U.S. Patent
Application Serial No. 60/314,573 filed August 23, 2001, now
Jpggrnational Application No. PCT/US02/21325, filed August 14, 2002,
ntitledviGtueagard ike Peptide-1 Analogs” (incorporated herein).
Biendind- B actabine GLE-hIEESRAL YA cerain oel pes
including dasil-saarating , cellsn{fokes eldka). B@L—a&my(&gﬁ?&ﬁne.
268:19653%@?5%@%&@E@%ﬂ@tﬂﬁié@ﬂfdmﬂarftr e3idin agonist
molecules are described in International Application Number
g;ﬁg/U%%Q_/%é%éE(incorp(_)rated herein in its entirgty). While variou;
approaches have resulted in GLP-%com ounds with a longer half- life or
greater potency than that of native GEP- , additional approaches that
could be used either alone or in combination with known approaches are
needed to further decrease 20 GLP-1 compound clearance and increase
GLP-1 compound half-life thereby optimizing its ability to be useful as a

therapeutic that can be administered a minimum number of times during
A nrolonaed neriod of fime Covalant attachment of one ar more moleciilac



comprising the amino acid sequence of Formula | (SEQ ID NO: 3)
Xaa7-Xaa8-Glu-Gly-Xaai
i-Xaa,2-Thr-Ser-Asp-Xaal6-Ser-Xaajs-Xaai9-Xaa20-Glu- Xaa22- Xaa23-
Xaaz24-Xaa25- Xaa26-Xaa22-Phe-lle-Xaa3o-Trp-Leu-Xaa33- Xaa34-
¥apdsotaa3db-Xaa3d7 Formula 1 (SEQ ID NO: 3) wherein: X@auis4/46082
L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, (3-hydroxy-
histidine, homohistidine, a-fluoromethyl-histidine, or a-methyl-histidine;
Xaa8 is: Ala, Gly, Val, Leu, lle, Ser, or Thr; Xaai i is: Thr or Cys; Xaal2 is:
Phe, Trp,nyr, (:Zr)CyS;%aad,ﬁ)is;ek(@én&'épnib&,ibgtsﬁh&x‘fyr, or Cys; Xaa,8
isc&2er, Typ! Ty /Phe,.Lys, lle, Leu, Val: Xaai9 is: Tyr, Trp, or Phe; Xaa20
ist gﬁ, 311%, agyfogf' 1r%>;{ %(5325?55': é?)}}G\/Il%ﬁ‘Astu Lylg,eér Cys: X aad3 is:
G4 Cys; Xaa24 is; Ala or Cys; Xaa25 is: Ala, Val, lle, Leu, or Cys;
Xéﬁ |s)l("g)sycs‘%g%jA lf/%é Xaa27 is: Glu, lle, Ala, or Cys; Xaa30 is: Ala, Giu,
orT\is -SXan a3 848 Vighot Iie; Xera®4 iSysys or Cys; Xaa35 is: Gly or
CysipXaa36 is: Arg or Cys; Xaa37 is: Gly, His, Cys, NH2i or is absent;
ag@%@e%ﬁﬁ% TYRSf the Cys residues are covalently attached to a PEG
MUEEllessHr 3¢ ek ik hthe dyskesidugs aye cavalgatly attached to a
PEG molecule, or the carboxy- terminal amino acid is covalently attached
0 AN E Gunelaguiajnd provided that there are 2, 1 or 0 Cys in the
mealegule{ Wnotlid#lembodiment disclosed herein is a PEGylated GLP-1
coffpsurtiicdi B?i%‘ﬁbofhéeaﬁﬁnﬁajcﬂ Rqlehce 8t ForsuIR in(SESYD
N&x28). Xaa7-Xaa8-Glu-Gly- Xaal 1-
Xé%@i—Tﬁ%ef—ﬁ%ﬂgf(aa,6-Ser-XaaIs-Tyr-Leu-
GliRaa22Xan2®si{aad Haasaa2te Xaa27-Piw-ILys, Ile, Leu, or val
e-%3830-Tip-Leu-Xaa33- Xaa34- Xaa3s-Xaa36-Xaa37 Formula Il (SEQ ID
N&243 whsrereaXare/ is: L-histidine, D-histidine, desamino-histidine,
Z-ﬁﬁo-ﬁﬁqiﬁéi?{m.r%ya?isﬂdiﬁ%p?mpmﬁgdine,

~ a-fluoromethyl-histidine, or a-methyl-histidine; Xaa8 is: Gly, Ala, Val, Leu,
II@%%, Qe ddeR53adel is: Thror Cys; Xaal2 is: Phe, or Cys Xaal6 is:
VakRhe,(Tyy,. T¢psor Cys; Xaal8 is: Ser, Tyr, Trp, Phe, Lys, lle, Leu, or
Var2 Raa i iSRG Bel kda22Rts: I GIYS A8h, TV, or Cys; Xaa23 is:
Ghan=-Cys; Xaa24 is: Ala or Cys; Xaaz25 is: Ala, Val, lle, Leu, or Cys;
Xéé%ﬁls’gﬁﬁiﬁggs Xaa27 is: Giu or Cys; -6- Xaa30 is: Ala or Cys;
Xaa3ds isxvalar pesi KaadbissLgdyor Qys; Aaaldyss: Glyces Cys; Xaa36
is; Ayg or Cys; and Xaa37 is: Gly, Cys, NH2, or is absent, and wherein: 2
ordzaiihea@ys_rras'rdmes are covalently attached to a PEG molecule, or 3, 2
or? %%tthégla%ir%giyg%r@rﬁcpyadgptglraﬁtﬁched to a PEG molecule, or the

carboxy- terminal amino acid is covalently attached to a PEG molecule;
arid3ifovided that there are 2, 1 or 0 Cys in the molecule. Another
emprdimergdisaesed herein is a PEGylated GLP-1 compound
cottbiisintthetaPRind HhdL8etfuéiée®st P6rmula 11l (SEQ ID NO: 5)
XaaZexXaas-Glu-Gly-Xaalr-Xaal2-Thr-Ser-Asp-Xaal6-Ser-Xaaig-Xaa 9-

X@%%Glggiaé% a23-Xaa24-Xaa25-
Xaaz2o-Xaad APheHei¥aal0iErpdeuvaiaadle, Leu, or Cys
Xa §4-Xaa35-Xaa36-Xaa37-Xaa3

g-$5339-¥apderxand 1-Xaad2-Xaas3-Xaads-
X&éﬂéﬁxdé%-)@ﬁh?-Xaa4g-Xaa49-Xaa50 Formula Ill (SEQ ID NO: 5)
wiséféin: )Sgglaafig:oﬁfﬁi}é’t'i‘di?neff)-'FPfsStiafng,ysdesainino-histidine,
2-atafho-histidine Ls-hydroxy- histidine, homohistidine,

a-fibromityt alifhe, or a-m ethyl-histi dine; Xaas is: Ala, Gly, Val,
Lew22Be, Ser, at Phsi XomlAlisi Tledvr Cys; XAal2isCPhe, Trp, Tyr, or Cys;
Xaa3g.is: Val, Trp, lle, Leu, Phe, Tyr, or Cys; Xaais is: Ser, Trp, Tyr, Phe,
Lys, He, Leu, or Val; Xaa,9 is: Tyr, Tggger,Phe; Xaa20 is: Leu, Phe, Tyr,
or Trp; Xaa22 is: Gly, Glu, Asp, Lys, or Cys; Xaa23 is: GIn or Cys; -7-
Xaa24 is: Ala or Cys; Xaa25 is: Ala, Val, lle, Len, or Cys; Xaa26 is: Lys or
Cys; Xaa27 is: Glu, lle, Ala, or Cys; Xaa30 is: Ala, Glu, or Cys; Xaa33 is:
Val or lle; Xaa34 is: Lys, Asp, Arg, Glu, or Cys; Xaa35 is: Gly or Cys;
Xaa36 is: Gly, Pro, Arg, or Cys; Xaa37 is: Gly, Pro, Ser, or Cys; Xaa38
is: Ser, Pro, His, or Cys; Xaa39 is: Set, Arg, Thr, Tip, Lys, or Cys; Xaa4o
e ar CIvv or Cve: X¥YXaadl ic- Ala Acecn Ara Chit | wve CIi or Cve: XYXaaA?



Xaadb6 is: His, Ser, Arg, Lys, Pro, Gly, Cys, NH2 or is absent; and Xaa47

NH2, or is absent; Xaa49 is: Pro, His, Cys, NH2, or is absent; Xaaso is:
Ser, His, Cys, Ser-NH2, His-NH2, Cys-NH?,, or is absent; and wherein: 2
or 1 of the Cys residues are covalently attached to a PEG molecule, or 3,
VO IREL ys residues are covalently attached to a PEG o864 {pa0s2
the carboxy- terminal amino acid is covalently attached to a PEG
molecule; and provided that if Xaa42, Xaa43, Xaa44, Xaa45, Xaa46,
Xaa47, Xaa48 or Xaa4g is absent each amino acid%downstream is
absent; rquided tatHdrSereenca b T s fidhetyholecule. -7a- In
oﬁgﬁép%%é%éﬂ%%rovided a PEGylated GLP-1 compound comprising
th@Zmindacitt skagi&hee of Formida IMYSPQ MSNO:6) Xaa
-%Xeag-Glu-Gly-Xaaii-Xaal2-Thr-Ser-Asp-Xaai6-Ser-Xaa,8-Xaai9-
Xad2e-GYis URBa23-Xaa24-Xaa25-Xaaz26-Xaa27-Phe-lle-Xaa3o0-Trp
-Eéé%yggis’- U XaR38 R34 1<6A3 FXaa38-Xaa39-Xaado-Xaad
j-Xaad2-Xaad3- Xaad4-Xaad5-Xaad6-Xaad7 Formula IV (SEQ ID NO: 6)
Wjﬁ%iﬂ:ﬁg@ngﬂuﬂystidine, D-histidine, desamino-histidine,
2<amino-tushidirg@gy3- hydroxy-histidine, homohistidine,
asfiadtortthythisdine ot & Metk1-ohistdine; Xaa$ is: Ala, Gly, Val, Leu,
lle2#er, or Thr; Xaaj 1 is: Thr or Cys Xaal2 is: Phe, Trp, Tyr, or Cys;
Xg31p isf3EsH TAI e, Leu, Phe, Tyr, or Cys; Xaa,8 is: Ser, Trp, Tyr, Phe,
Lyzz3le, ke, ataposiaac i3 Ty, dip, o Bhe; Xaa2o is: Leu, Phe, Tyr, or
Trgéog(aaZZ is: Gly, Glu, Asp, Lys or Cys; Xaa23 is: GIn or Cys; Xaa24 is:
a2k Cyas¥aadyuge Ala, Val, lle, Leu, or Cys; Xaa26 is: Lys or Cys;
X Zisi@;m,iliégk}l% or oys;. Xaao is: Ala, Glu or Cys Xaa33 is: Val or
lle; aaﬁls:aLyg, i\spf}%\rg, équorrgC%/rs; Xaa3s is: Gly or Cys; Xaa36 is:
€} % ro, Arg or Cys; - 7b - Xaa37 is: Gly, Pro, Ser or Cys; Xaa38 is: Ser,
Pigzgis %ﬁgyg% 839 is: Ser, Arg, Thr, Trp, Lys or Cys; Xaa4o is: Ser,
Gi¥Z Br ORs@ Hdahast i, JAsps Ay, Glus LYy sGlypeerCysor Xaaaiisiddro,
Ala, Cys"RiFI2"%r is absent; Xaa43 is: Pro, Ala, Cys, NH2, or is absent:
X&dd4 is: Pro, Ala, Arg, Lys, His, Cys, NHZ, or is absent; Xaa45 is: Ser,
I—Ij%%ﬁro,’ég%fﬁglﬁys, NHZ or is absent; Xaa46 is: His, Ser, Arg, Lys,
Gy 3NI-pRInizabbsent; and Xaa4d?7 is: His, Set, Arg, Lys, Cys, NHZ or is
apsgt and wherein: at least one Cys residue is covalently attached to a
PEG molecule, and provided that if Xaa42, Xaa43, Xaa44, Xaa45 or
XEA4ETR Ebschelth Xind ad8doihfRam s @b dhtahdE htotded
that there are no more than two Cys residues in the molecule. Another
e iment disclqosed herein is a PEGylated GAP-1 compound
c%grf%)r%lin%at Cé%amq%% gﬂé% %@q%@ﬁcﬁgfxl'—egrrgﬁ a){%? (éﬁ%‘pﬁﬁ £%§:6)
X-16020 -8- Xaa7-Xaag-Glu-Gly-Xaal
1-Xapl24Thr-Ser-Asp-Xaal6-Ser-Xaal5-Xaal9-
X< ék%y-qgg%XaaZ2-Xaa23-Xaa24-Xaa2s-Xaa26-Xaa27-Phe-lIe-XaaSo-Trp
L83, Artificial
Xaa33-Xaa34-Xaa35-Xaa36-Xaa37-Xaa38-Xaa39-Xaad4o-Xaadl-Xaad2-X
23532 XagAdnsandsoseadbXaad? 5 Formula IV (SEQ ID NO: 6)
wherein: Xaa7 is: L-histidine, D-histidine, desamino-histidine,
2:apgino-histidine, f3-hydroxy- histidine, homohistidine,
a<flebyormeticyFbastidine, or a-methyl-histidine; 10 Xaas is: Ala, Gly, Val,
LEG330e, dr 4 T Xpalil IS ThisQk s Xag 1 i5:Bhe, Tre, Tyr, or Cys;
Xaal6 istdéahihephileyidade Pheadiic-ori Cyiti degabsisingerolymhikyhdine,
Phe, Lys"‘aﬁlﬂﬁgl‘:g%d&’%' g%?gg@@wwmpm%mexmo is: Leu, Phe,
Tyr, or Trp,P Xaa 5|!s:)'&sl'§/ u, Asp, Lys or Cys; Xaa23is: Gln or Cys;

% is: Ala or Cys; 20 Xaa25 is: Ala, Val, lle, Leu, or Cys; Xaa26 is:
)L%/%gg? C§§§FE§%¥|RSE Glu, lle, Ala, or Cys; Xaa30 is: Ala, Glu or Cys
Xaa33 is: Val or lle; 25 Xaa34 is: Lysﬁaﬁép% Arg, Glu or Cys; Xaa35 is: Gly
or Cys; Xaa36 is: Gly, Pro, Arg or Cys; Xaa37 is: Gly, Pro, Ser or Cys;
Xaa38 is: Ser, Pro, His or Cys; 30 Xaa39 is: Ser, Arg, Thr, Trp, Lys or
Cys; Xaado is: Ser, Gly, or Cys; Xaa4l is: Ala, Asp, Arg, Glu, Lys, Gly, or
Cys; X-16020 -9- Xaa42 is: Pro, Ala, Cys, NH2, or is absent; Xaa43 is:
Prao Ala Cve NH7 or ic aheant: YXaadaAd iec: Pro Ala Ara | ve Hie Cvyvc




Another embodiment of the present invention is a PEGylated GLP-1
compound comprising the amino acid sequence of Formula V (SEQ ID
NO:7) 15 Xaa7-Xaas-Glu-Gly- Xaa 1-
Xaal2-Thr-Ser-Asp-Xaal6-Ser-Ser-Tyr-Lys- Glu-Xaa22- Xaa23-
KALIHREN2E- Xaa26- Xaa27-Phe-lle- Xaa30-Trp-Leu- XaaP3-KuSm4/006082
Xaa35-Xaa36-Xaa37-Xaa3s-Xaa39-Xaado0-Xaadl-Xaad2-Xaad3-
Xaad4-Xaad5-Xaad6-Xaad7 Formula V (SEQ ID NO: 7) 20 wherein:
Xaa7 is: L-histidine, D-histidine, desamino-histidine, 2-amino-histidine,
(ff;h droxyé- h&g(gine, horheHi8tiskneercf ucrermedhyEistidine, or
A8 AR Bo e T BN, g, U SeEOrTRRT 26X T
or Cys; Xaal2 is: Phe or Cys; Xaal6 is: Val, Trp, lle, Leu, Phe, Tyr, or
Cj/g%lj(aa,gg(j“sg&{ym@lu, Asp, Lys, or Cys; Xaa23 is: GIn or Cys; 30
Xa24 is(Mla.dsys; Xaa25 is: Ala, Val, lle, Leu, or Cys; Xaa26 is: Lys or
CYE2210 *RAH7 RESEILPBr TyS: ¥Ya80 ¥ %\la or Cys; Xaa33 is: Val or lle;
Xadd4 is: Lys, Asp, Arg, Glu, or Cys; Xaa35 is: Gly or Cys; Xaa36 is: Gly,
P@%ﬁrg,’gﬁf}jg)“%&éw is: Gly, Pro, Ser, or Cys; Xaa38 is: Set, Pro, His,
Ok22ys,; Xaa391Sp&etAngs Ty, AH®,drysyor Cys; Xaado is: Set, Gly, or
Cy;z'[)):gaa4l is: Ala, Asp, Arg, Glu, Lys, Gly, or Cys; Xaa42 is: Pro, Ala, or
Cym1Xaad3isresouda, or Cys; Xaad4 is: Pro, Ala, Arg, Lys, His, Cys,
Nﬁ%?r i§]§Bseﬂg3X%a45 J§ Ser, His, Pro, Lys, A{\,r% Cys, NH2 or is
absent; X&ad6 8 His! Cer Arg, 135, EVR: NHZ or 'aB5ent and Xaas7
|s<§§%? Se{gAngé I%%,ECys, NH2 or is absent; and wherein: 2 or 1 of the
Cf)aszgésicﬂiqg“aré@pvalently attached to a PEG molecule, or 3, 2 or | of the
Lyg2@esidyes areposvalently2attacked toyar PEG meheculesorthe, carboror val
terygial amino acid is covalently attached to a PEG molecule; and
prdviced Nhed. iFiaad, Xaad5, Xaad6, orXaad? is absent each amino acid
d§§\ﬁ§tre§@)i§ %ﬁ%@ggbgnﬁp{gv{quotpq;h@ere are 2, 1 or 0 Cys in the
molecule. Another embodiment disclosed herein is a PEGylated GLP-1
CQ@@?U%S@H&I’]%HEQ the amino acid sequence of Formula VI (SEQ ID
NQB) Xa@Xaassdslu-Gly- Xaa 1, -Xaa, 2-Thr-Ser-Asp-Xaa,
653&t2sefapy At \ROB IR 25X A M3 K Ha e Xa Y5 X a2B5Xaa27-Phe-Il
e<X2@30-Trp-Leu-Xaa33-Xaa34-
Xﬁ){;@&% F=Xaa38-Xaa39-Xaad4o0-Xaa4,-Xaa42-Xaa43-Xaad4-X
a X aX i Hanuiaqvl 63 QARNO: 8) wherein: X-16020 -11-
X< >i;s: L-histidine, D-histidine, desamino-histidine, 2-amino-histidine,
(dmdromshisiidingsehomonhistidine, a-fluoromethyl-histidine, or
a ylfigiﬂid-iﬁég)xtaag‘i « GlY. al, Leu, lle, Ser, or Thr; 5 Xaail is: Thr
or y§; R8ar7 i8°phe ys‘; 88187 isX7al or Cys; Xaa22 is: Gly, Glu,
A zﬂlays or Cys; Xaa23 is: GlIn or Cys; 10 Xaa24 is: Ala or Cys; Xaa25 is:

Q%&d, ’ﬂ%ﬁ:@ g#%&ys; Xaa26 is: Lys or Cys; Xaa27 is: Glu or Cys;
X306 isxadaaor st 1D Xaal3 idaValdr, lle] Kaadd, isirLygsor Cys;
Xaage is: Gly or Cys; Xaa36 is: Gly or Cys; Xaa37 is: Pro or Cys; 20
X&3g ismBar, Aerouklis, or Cys; Xaa3d9 is: Ser, Arg, Thr, Trp, Lys, or Cys;
XD toxalt SRt Lup 0924l i Alacfop. Arg, Glu, Lys, Gy, or OYs;
Xaad4? is: Pro, Ala, or Cys; 25 Xaa43 is: FYro, Ala, or Cys; Xaa44 is: Pro,
Aﬁ% g,r}ﬁgztgg,r , NH2, or is absent; Xaa45 is: Ser, His, Pro, Lys,
Asg&Ysy .@p1s absent; Xaa46 is: His, Ser, Arg, Lys, Cys, NH2 or is
alstit; aifd Xade¥iti i iSés, Alg, ¢y$yEys, NH2 or is absent; 30 and
whegin: 2 or | of the Cys residues are covalently attached to a PEG
m@R¥eul MIBICIFRABYRE of the Lys residues are covalently attached to a

> 243, . €24 . . L7

Pﬁ%mo&&?l&%@ﬂﬁ@;bﬁw s12rdegminal amino acid is covalently
attached to a PEG molecule; provided that if Xaa44, Xaa45, Xaa46,
ofX4847 is absent each amino acid downstream is absent and provided
that there are 2, 1 or 0 Cys in the mofé&fie* Another embodiment
disclosed herein is a PEGylated GLP-1 compound comprising the amino
acid sequence of Formula VIl (SEQ ID NO:9)
His-Ala-Glu-Gly-Thr-Phe-Thr-S
er-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-GIn-Ala-
Ala-Lys-Glu-Phes=lle-Ala-Trp-Leu-V al-Lys-Gl T
viec(oIv-Pro-X¥Xaa2e_-X¥Xa2920_X¥a24Nn- ¥aad i-Xaa42_-X¥XaaAR



Xaa35 is: Gly or Cys; Xaa36 is: Gly or Cys; Xaa37 is: Pro or Cys; Xaa38
is: Ser, Pro, His or Cys; Xaa39 is: Ser, Arg, Thr, Trp, Lys or Cys; Xaa4o
——is: Ser, Gly or Cys; Xaad1is: Ata;Asp, Arg, Glu, Lys, Gly or Cys; Xaa42
is: Pro, Ala, Cys, NH2, or is absent; Xaa43 is: Pro, Ala, Cys, NH2, or is
absent; Xaa44 is: Pro, Ala, Arg, Lys, His, Cys, NH2, or is absent; Xaa45
V&0 TRl/oetis23Pro, Lys, Arg, Gly, Cys, NH2 or is absent; X-16620ishdss00082
Xaadb is: His, Set, Arg, Lys, Pro, Gly, Cys, NH2 or is absent; and Xaa47
is: His, Ser, Arg, Lys,-Cys, NHz or is absent; Xaa48 is: Gly, His, Cys, NHz
or is absent; Xaa49 is: Pro, His, Cys, NH2 or is absent; and 5 Xaa50 is:
Set, His, Cys, Ser-NH2; 1N EkyuGive- Nz ieg isalisart wherein said
G‘I%E%;L c@ﬁg prises from one to seven further substitutions and
V\élzeﬂemxazonatqf e Qys residues are cowalently attached to a PEG
cule or 3, 2 or 1 of the Lys residues are covalently attached to a
ch :molﬁsule,eﬁmhe carboxy- 10 terminal amino acid is covalently
af he E‘E M %c%eﬁgrgwded @at if Xaa44, Xaa45, Xaa46,
aa47 IS absent each aming adid dowristream is absent; and provided
tﬁéggﬁer X IZEQ], r 0 Cys in the molecule; and provided that if Xaa42,
>§a@§r oL 5 Xaad6, Xaad7, Xaa48, or Xaa49 is absent each
afhfde adrpdbwARKEdRT i3 hBset 18 Pf¥ferred embodiments of Formula
I-¢Hanclude GLP-1 compounds that do not differ from GLP-1(7-37)OH or
G:%g?g (7M§ %gf‘}ﬁmore than 7 amino acids, by more than 6 amino
( 6i gano-acids, by mare than 4 amino acids, or by
m than 3 amino acids. It is also preferable that the GLP-1 compounds
oigggfmwiast\ﬂém@y@ valine or glycine at position 8 and glutamic acid at
on P21t i$ B0 ref rable 20 that the GLP-1 comp ounds of formula
Fémula 2 FhaRRs VR c}r Glyéitie arBositichs - afd ﬁlﬂf)amléegc'ﬁeﬁ ve
paitlon 30. It is also preferable that the GLP-lI compounds of Formula
I\%ﬁlﬁavg‘@ ﬁ%gj glycine at position 8 and histidine or cysteine at
poRition 3ToATOEISO preferable that the GLP-1 compounds of Formula
I-MHdave 2 or 1 or O cysteine residues. It is also preferable that there is
one PEG molecule per GLP-1 compound. 25 Another embodiment of the
iri\?érffﬁ)%??”a &?Ecg%téaadﬁﬁ-i% B SEhipRisING ¥ apthERcid
sequence of Formula VIl (SEQ ID NO: 10) Xaa7-Xaa8-Xaa9-Xaal
OrXAahh XA 12Xl wianid-Xap 15X aal G5 7 XA A xaa
Xaal9-Xaa202Kaa2l-Xaa22-Xaa232Xaa24-Xaa25-Xaa26Kaa27-Xaa28-X
aa29- Xaa30-
X2a81 -Xpa32-Xaa33-Xaa34-Xaa35-Xaa36-Xaa3d7-Xaa38-Xaa39-Xaado0
3@}%ﬁa4ag)(aa42-Xaa43-Xaa44-Xaa45 Formula VIl (SEQ ID NO: 10)
wieBein AKe16020@1+14- Xaa-7 is: L-histidine, D-histidine,
dgz%g]ino-histidine, 2-amino-histidine, (3-hydroxy histidine,
harhistiohniee @i-lworsmradhy-histidine, a-methyl-histidine, Arg, Tyr, Ala or
Val; Xaag is: Gly, Ser, Ala, or Thr; 5 Xaag is: Glu, Ala or Asp; Xaalo is:
pAla or VaI Xaall is: Thr, Cys or Ala; Xaal? is: Phe, Cys, Ala, or
% Xa% P‘%ﬁ’ Ser: 10 Xaal4 is: Ser, Ala, or Thr; Xaal5 is: Asp, or
ISt L;mm@i@ AlasIIeNagzaf?ew-XMJéﬁlseSdeg @?; Aﬂléibmg
is: Lys of j g‘f“ﬁ’\ 2'%"1 A
Xaa2l isil @feﬂl@&iﬁﬁ?&g U °&*§§§r SNXaﬁ :g‘%IS Glu, Cys, or
Alia2 20 Xaa24 is: Ala or Cys; Xaa25 is: Val, Cys, or Ala; XaaZ26 is: Arg,
anmr A%d(aa&ﬁus Leu, Cys or Ala; XaaZg is: Phe, Ala, or Tyr; 25
e; G ga3g | |S: Glu or A
gg% ﬁ e (lér/‘]' %ff is: L éuLgruAIa %ag glsorL?/%ror
930? 34 IS: Asn Cys, or Ala Xaa35 is: Gly or Cys; Xaa36 is: Gly or
2;1 %gaa%gls E’ro or Cys Xaa3S is: Ser, Cys, NH2, or absent;
Xaa39 is: Ser, Cys, NH2, or absent;paaago is: Gly, Cys, NH2 or absent;
Xaa4dl is: Ala, Cys, NH2 or absent; Xaa42 is: Pro, Cys, NH2 or absent;
Xaa43 is Pro, Cys, NH2 or absent; Xaa44 is Pro, Cys, NH2 or absent;
and Xaa45 is Ser, Cys, NH2 or absent; and wherein: 2 or 1 of the Cys
residues are covalently attached to a PEG molecule; and provided that

there are 2 or 1 Cys in the molecule; further provided that no more than
threg Af X220 Y2210 Y¥aa11 Y2212 Yaa14d Y¥aalE YaalR XYaal7



the subject an effective amount of a PEGylated GLP-1 compound
described herein. Also disclosed herein is a method of stimulating the
GLP-1 receptor in a subject in need of such stimulation, said method
comprising the step of administering to the subject an effective amount of
APuAEESfldted GLP-1 compound with a sequence as showkfiFUSE/ ({5082
NOs 3-10provided that there are 2 or 1 Cys in the molecule. Subjects in
need of GLP-1 receptor stimulation include those with non-insulin
dependent diabetes, stress- induced hyperglycemia, obesity, gastric
and/or intestinal motilit drfi@h% ingedisorderst iaciddingxfor example,
irritahia biferSyRAFOME aRd %%ﬁoﬁ'él%fspepsia. X-16020 -16-
DETZ ED DESCRIPTION OF THE INVENTION Glucagon-Like Peptide
1 @gfjl)?g&%éﬁmo acid peptide secreted by the L cells of the
integtine xapegpopss todoad ingeistiomrplumerousrGlye-1 analogs and 5
de(ri\é%tives have been described in the art. The present invention
de&algemmmgiﬂwﬂmas to GLP-1 compounds that result in extended
elFRiop Al obndloy seduced, cleprancs Inqorporglion of 1 012 Gys
residues into parﬁcu ar amino acid sites bf the peptide prowd’és a’thiol

gr to which a thylene glycol (PEG) or PEG derivative may be
coﬁitl%é&gﬁgggegsulting in a PEGylated GLP-1 compound.

AddRionaliyathe Posysine desitludeor thw cafboxyRhenmings 6f thet@LPor val
pepbdes, analogs or fragments of the invention may be covalently
attaghed I SheBYTHRIre molecules of PEG or a PEG derivative resulting
in }ﬁégleg@g@ g@flﬂ;cé)gtﬁgqegeklgnmtl,oq,lmlfgl,tep@,@d/or reduced

clearance. GLP-1(7-37)OH has the amino acid sequence of SEQ ID NO:
1:75% 8 9,10 114243 14 1.5 16 17
His2Ata-Gla4gly<Ehb-Phe-Thr-Ser-Asp-Val-Ser- 18 19 20 21 22 23 24 25
2629728 B ratyPrE B 1y GHia I a-Ty5-GH-PRR- 20 29 30 31 32
3332035 36 37 lle-Ala-Trp-Leu-Val-Lys-Gly-Arg-Gly (SEQ ID NO:1) The
tefﬁ%%@olyﬁ ﬁ%’@?ﬁpeptide" as used herein, is intended to indicate any
253PCTUN; fatrrpgeigi,qarimmﬁxs segordary Rggeriigey formgyef an amino
ac{iqz%gquence comprising more than 5 amino acid residues, which may
or J¥18N nq.t;ig%jp%]m%mn%dified ((la.g.,d ace':]ylated, carboxylated,

p hor¢iied, ligtlate acylated). The tern "native" refersto a
pc}:%%@e?)ti eaafh%lt{ ggqéﬁogn%%oj' gc‘?éf}segc?ug%sée that is identical to one found
in<agifeire, The term "native” is intended to encompass allelic variants of
thémﬁlpgééﬁp‘fﬁgﬁkf‘question. The term "amino acid" is used herein in its
breadfest ¥answt, andlivicludds Tratitallyr dosurring amino acids as well as
noggturally occurring amino acids, including amino acid variants and
desdZativedsIOneEskilked in the art will recognize, in view of this broad
degi§on i, SNAIRQ.AN amino acid ingludgs.dpr example,
naturally X-16020 -17- occurring proteogenic L-amino acids; D-amino
acj@%?@hm@pbm%ﬁed amino acids such as amino acid variants and
despeativeszglatugadly occurring non-proteogenic amino acids such as
noftedting2 32 AARE: IGMitRins, LYE.; dn&¥ehemically synthesized
compeunds having properties known in the art to be characteristic of
anﬁ%}aci?ﬁ%’%%%les of non-naturally occurring amino acids include
a-§6fy| aRaTL ShedsRg. 8- 1aaiiy] AlRainRlaD-aming acids,
histidine-like amino acids (e.g., 2-amino-histidine, (3- hydroxy-histidine,
hoj%%?ﬁstim@&,(&ﬂgggomethyl-histidine and a-methyl-histidine), amino
actd@havit¥gdan &4ra methylene in the side chain ("homo" amino acids)
and @ninG*adlsPPWVHIER A'cadrbBidticdtid Rin&Bnal group in the side
chedads replaced with a 10 sulfonic acid group (e.g., cysteic acid).
PreféRab IREWENEYRfhe GLP-1 compounds of the present invention
comprise only naturally occurring amifid%&chis except as otherwise
specifically provided herein. The term "GLP-1 compound" as used herein,
includes native GLP-1, [GLP-1(7- 37)OH or GLP-I (7-36)NH2], GLP-|
analogs, GLP-| derivatives, GLP-1 biologically 15 active fragments,
extended GLP-1 or an analog or fragment of an extended GLP-1 peptide
(see, e.g.;U.S. Patent Application Serial Nos. 60/346474 and — T

AN/A05 NO7Y eavendin-4 analoace and evendin-A4 darivzativvee commnricinn



-19- which alanine normally found at position 8 and glycine normally found
at position 22 of GLP-I (7-37)OH have been replaced with valine and

~ glutamic acid, respectively. Val$- exendin4 designates a GLP-1

compound in which serine normally found at position 8 of exendin4 has
been replaced with a valine. Preferably the GLP-1 compounds of the 5

wiovestieeshrave insulinotropic activity. "Insulinotropic activity rafersimdie:
ability to stimulate insulin secretion in response to elevated glucose
levels, thereby causing glucose uptake by cells and decreased plasma
glucose levels. Insulinotropic activity can be assessed by methods known
in the art, including using 0 \4¥guexPeimanky as 5N witro assays that

Agasui@700 GEP-1 recepfor bindling agfivity or receptor activation, e.g.,

ES §ysxéaran6fcoﬁ%ﬂﬁé]ﬁlcreaﬁé 186 %ellsor insulinoma cells, as described

#3eP 619,322 to Gelfand, et al., and U.S. Patent No. 5,120,712,

jé%ﬁecﬁ%%yffé%ﬁﬁﬁotropic activity is routinely measured in humans by

wAghsuNay Msotinikhesl28r G-peptitke leveds. #01the pirposes of the
pragent invention an in vitro GLP-1 receptor signaling 15 assay is used to
dBbrmutscvhgthierea PEGylated GLP-I compound of the present

Dﬁéﬁtiﬁg@{%@p{ggﬁsgﬁn%@qp getiyity in vivo. Insulinotropic activity is

an activity that may be used to demonstrate that the PEGylated GLP-1

olpgl-is-pigipgically active. "In vitro potency” as used herein, is the

measuef.the@bility of a peptide to 20 activate the GLP-| receptor in a

APhadd 35285 iH ORtrdSdte Rty i s priste®as e "EC50" which is

Haeoeffective concentration of compound that results in 50% activity in a

84 @%&F@@’ff&e experiment. For the purposes of the present

Haventionalawipas ipdtenty issdeternrned ssinga tiwerescence assay that

epploys HEK-293 cells that stably express the human GLP-1 receptor.

Jhese MisK-223wdlls have stably integrated a DNA 25 vector having a

SR Sk HementGRE) driving expressiep.of the (3-lactamase

zBLAM) gene. The interaction of a GLP-1 compound (or agonist) with the

I %%})tq&g%i;@\%&signal that reSt_JIts in activation of the CAMP response
epmentmBnd.gapsequent_expression of (3-lactamase. The (3-lactamase

CER2/AM ibeastE fafdmits hhorésee s wWiien Y8 clebved by

£32Aactamase (PanVera LLC) can then be added to cells that have 30

%@ eﬁﬁ@%’é‘%peciﬁc amount of GLP-1 agonist to provide a measure
L Pxhaagopistipotansy. {khearssalyis furthyer described in Zlokarnik et

5’526;998) Science 279:84 X-16020 -20- 88. The EC50 values for the

emupoumsli_ﬁggg?dm Example 4 were determilned usingbthe BLAM azst?y

rib / tive in_VitrQ pQtency va m e ta(?'s ed by

%r%ng%al%—@fﬁ%ﬁz&:% Opl‘fl éE%’a%%'G%é-’l%gg a i(?%/i;h’tr'(();l gh gszsk%ning

g@%ﬂeon&rl%lcapggéﬁr%nce value of 100%. 5 The term "plasma half-life" refers

mgﬁe timein e Dc'h half of the relevant molecules circulate in the plasma

PHOP toBRIrRE desYEPIARPale Etivallrusets teffit R tielifiA st Figdlife.

Resg1due " " " . .

The term™extended" or "longer" used in the context of plasma half-life or
iﬁ?nation half-life indicates there is a statistically significant increase in
Qﬁﬁfﬁ%ﬁ_‘%ﬁgf’EGylated GLP-I compound relative to that of the

réferensdpadiddule (e.g., 10 the non-PEGylated form of the peptide or the

pative peptide) as determined under comparable conditions. Preferably a

FEE-GyIa(tE@GEP?lREompound of the present invention has an elimination

E5iRdite 1163 ongnhonr; mers, PRaterably, atigast 305 7 mddhi5a 20

hours atedidest preferably at least 24 hours. The half-life reported herein

3 5xample 5 is the elimination half-life; it is that which corresponds to the

@ahinad 5 linear rate of elimination. Those of skill in the art

ec@ mégb)alf-life is a derived parameter that changes as a function
of both clearance and volume of digijbusion. Clearance is the measure of
the body's ability to eliminate a drug. As clearance decreases due, for
example, to modifications to a drug, half-life would be expected to
increase. However, this reciprocal relationship is exact only when there is
no change in 20 the volume of distribution. A useful approximate

and voliime nf dictribhiitinn (\/) ic ainzen by the andiiation-+t+/ 7 O RO (\//C)\



damage inflicted by the activated polymer; or viii) retention of charge.
Depending on the coupling reaction used, polymer modification of
cytokines, in particular, has resulted in 10 dramatic reductions in 7
bioactivity. [Francis, G.E., et al., (1998) PEGylation of cytokines and other
therapeutigproteins and peptides: the importance of biologigetuszoni/eacesz
optimization of coupling techniques, Intl. J. Hein. 68:1-18]. PEGylated
GLP-I compounds of the present invention have an in vitro biological
activity that is at least 0.5% that of native GLP-1 or more preferably that of
Val5-GLP- 15 1(7-37)Qth diayes prglarably hmbESyated GLP-1
compound of the present invention has an in vitro biological activity that is
atj% 1% & 3%ihat of native GLP-1 or more preferably that of

Valm el Pe3gY-3738OH. Such biological activity maybe determined by the in
vire?poteliy, abdiny B8 ghstibe o RereM TE ARy a) OF By Gifter BEBYY °F 2
assays known in the art. Although some PEGylated GLP-1 compounds of
tht{ééﬁ@nﬂgg may 20 have biological activity lower than that of native
GLPxbor q¥Ralsc@hP-1(7-37)OH as measured in a particular assay; this
actrAfy dtFPASEM compensated by the compound's extended half-life
angfm-lower clearance value and may even be a favorable characteristic
forj%%P‘-&%eﬁ%@%ffd with an extended elimination half-life. It is further
costgrnplaicdihaiothia pesitirs ofdne (GEPArpeptide whichdiavecheembabnt,
found to &cdniiidatd &e34t¥ene residue without elimination of biological
activipsmay be substituted with a cysteine in the analogous position of
ex%g@-é% k ai tin an exendin-4 analog still capable of binding the
GLE5 Lrecopiatibiieferably there are no more than 2 or | Cys amino acids
per %gndin-4 analog of the invention. Preferably Cys that exist in the
mqﬁaqule ﬁf@c_a_\tm@)gt@ns selected from the group consisting of 11, 12, 16,
30<222>23 (9@ -264Q), 27, 3Q, 34, 35, 36, 37, 38, 39, 4Q, 41, 42, 43 and 44
g% e oA e el T R T
consisting of 22, 26, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43 and 44; even
ma %refﬁdsagiyspositions 26 and/or 34. Cys amino acids X-16020 -23-

pre ﬁlﬂ in(t¥B .mABtule are covalently attached to a PEG molecule

resti ?ﬁg iﬁMénﬁE%S'ylated exendin-4 analog with an elimination half-life
lorgéfthan that of native exendin-4. Preferably a PEGylated exendin-4
ang ééﬁpeﬁ%ef(%'gud‘e%cribed in Formula VIII) of the present invention has
a biidgick gzvi shEiqs 4ftldastDe59%21.0969 3% S 190%, 309N br B09%
that of theMﬁ% yﬁaet‘ré' Ekendin-4 analog. The sequence of wild type
exetddin 4 is: HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPS
(S,Eﬁ%li) I\?jSlﬁ‘;ﬂj its typical form, PEG is a linear polymer with terminal
hyeltdXyl gredp3I@nNd has the formula
HQ612CH2-(CH2CH20)n-CH2CH2-OII, where n is from about 8 to
abel1s10 ma@OEElzﬁeRtérminal hydrogen may be substituted with a
prasigive dPup §achasanalivlay alkanol groups Breferably, RiaGhas at
least one kysirdney group, more preferably it is a terminal hydroxy group. It
is thisghydroxy group which is preferably activated to react with the
peptirle. Tharsrese many forms of PEG useful for the present invention.
Nufsefdus fihivéfifes of PEG exist in the art and are suitable for use in
the invention. 15 (See, e.g., U.S. Patent Nos: 5,445,090; 5,900,461,
5,93%‘1)@62@193?;@,‘@‘%@;56,448,369; 6,437,025; 6,448,369; 6,495,659;
6,%£22000(@ryl. 6(a3%,491 and Zalipsky, S. Bioconjugate Chem.
6:1383165:2P995 P& PEdIntsletife Edbaléhtly AliiTedo BRI e
compounds in the present invention is not intended to be limited to a
paﬂ%%@tar %%ekg,EG's molecular weight is preferably from 500-100,000
daltons and more preferably from 20,(2,9%6 ,000 20 daltons and most
preferably from 20,000-40,000 daltons. PEG may be linear or branched
and PEGylated GLP-1 compounds of the invention may have 1, 2, 3, 4, 5
or 6 PEG molecules attached to the peptide. It is most preferably that
there be one PEG molecule per PEGylated GLP-1 compound molecule;
however, when there are more than PEG molecules per peptide.

molecule, it is preferred that there be no more than six. It is further 25
contemnlated that hoth ende of the PEC moleciile mavy he homo- or



sulfonate, mandelate, and the like. 15 Base addition salts include those
derived from inorganic bases, such as ammonium or alkali or
alkaline-earth metal hydroxides, carbonates, bicarbonates, and the like.
Such bases useful in preparing the salts of this invention thus include
sodium hydroxide, potassium hydroxide, ammonium hydroxide,
ot2isitBearbonate, and the like. 20 The PEGylated GLPPCBORIpoUNMGES2
of the present invention are particularly suited for parenteral
administration, they can be also be delivered orally, by nasal
administration, or by inhalation. Parenteral administration can include, for
example, systemic adnliéndiratiamuesdeh asthygninmnuseular, intravenous,
§l§§§§lta g,géz)intraperitoneal injection. The PEGylated GLP-1
compounds can be administered to 25 the subject in conjunction with an
o:tgégptap}%@_ Lrﬂﬁ&euti.clal carrier, d@luent or .excipient.as part of a
RR2rmMacgeyticaiomposition for treating the diseases discussed above.
?ﬁ@phagmgggén%éltcemﬁésmowan'ﬁé S utI oIt if atmimedaféed
parentereﬁ y, a suspension of the GLP-1 compound or a suspension of the
G}gﬂlﬂ comRound complexed with a divalent metal cation such as zinc.
Syﬂlg}ble"(’gb)‘pﬁséjmaceutical carriers may contain inert ingredients which
dd23ot iMERAEIAlh the peptide or peptide derivative. Standard
Rhggmageutical formulation techniques may be employed such as those
described jn Remington's Pharmaceutical Sciences, Mack X-16020 -26-
BRmIAAnG’ Eohndfs, Eastn, B Stftgfe PriarfhcBditat Gieior
parenteral administration include, for example, sterile water, physiological
salne,pagieriasials sping (salinerpnalning abgUk e REMAmiRenzy
alcohol), phogphate-buffered salings Hank's solution, |m@er'sﬂactate and
the like. Some examples of suitable 5 excipients include lactose, dextrose,
sderaae, kehaloseasothitotaandinanniieh The REGylated GLP-|
compounitfs of the invention m&§ be formulated for administration such
that blood plasma levels are maintained in the efficacious range for
é% degiltime periods. The main barrier to effective oral peptide drug
3@ iyerydit poor bioavailability due to degradation of peptides by acids and
sAk¥mesT B 1D absorption through epithelial membranes, and transition
Qb pgptides to an insoluble form after exposure to the acidic pH
sAvRronmevihet iigecdisastiee tract. Oral delivery systems for peptides
such as those encompassed by the present invention are known in the
afZ®or example, PEGylated GLP-1 compounds can be encapsulated
Q%ﬁi n”@ﬁgs and then delivered orally. For example, PEGylated
&1B>1 campaundsi thcah be erchpgdlated ol mittospheres composed
of a coniEARY AREICHE, BIASIPRAIRAC o dhy iy potghiak dine.
poly(lactitishaengtypdhitey fH and olive oll as a filler. See Joseph, et
3h-(£000) Diabetologia 43:1319-1328. Other types of microsphere
texhipolegydsralsuawailable commercially such as Medisorb(c) and
aseLr)- egradable polymers fro kermes. Medisorb(r) pelymers
'(%%?Be g(g)@p?gjd 8% Wit %E}? c%fq:%'e ?;%f%\éélis’or’?%r’s.%éti%feﬂgl%%or%‘)e/

3 can be varied between 0:100 and 100:0 allowing for a broad range
%%y%?%ﬁr‘é%ﬂfg‘s. This allows for the design of delivery systems and
iMplantaBRe deviesktivith Yesorpriomertifives ranging from weeks to months.
Emigphere has also published numerous articles discussing oral delivery
t@@ﬂnol@%glw pricles and proteins. For example, see WO 25 9528838
B Ronieira Sl i Aochsesspecile e comprised o
modified amino acids to facilitate absorption. The PEGylated GLP-I
Qéﬁgo%&qﬁq{jpgd herein can be used to treat subjects with a wide
variety fidisedses and conditions. PEGylated GLP-1 compounds
EAEEMPRSsAd B The prelRritin(EhtidfifexétetheRbiditfyichy efféat<yy
- acting at a receptor 30 referred to a83%fe 9GLP-1 receptor” (see Dillon et
al. (1993) Cloning and Functional Expression of the Human Glucagon-like
Peptide-1 (GLP-1) Receptor, Endocrinology, 133:1907-1910). Subjects
with diseases and/or conditions that respond favorably to X-16020 -27-

GLP-1 receptor stimulation or to the adminstration of GLP-1 compounds
ran tharafore be treated with the PECvIated 1 P-1 comnniinde of the



pigs, and the like). The peptides used to generate the PEGylated GLP-1
compounds of the present invention can be prepared by using standard
methods of solution phase or solid-phase peptide synthesis techniques.
Peptide synthesizers are commercially available from, for 25 example,
WRBlIeHBRBYystems in Foster City CA. Reagents for solid phBEE E§3tHeg 82
are commercially available, for example, from Midwest Biotech (Fishers,
IN). Solid phase peptide synthesizers can be used according to
manufacturers instructions for blocking interfering groups, protecting the
amino acid to be reactedlérntpkrgueteroupkngnguid26apping of unreacted
ar&i%))acids. 30 Typically, an (-N-carbamoyl protected amino acid and the
N<talminat[aglh'gmanid on the growing peptide chain on a resin is coupled
are@em t In anjpert splvent such as djmethylfornamide,
Nfr%r?e%fhylg‘%l:irrglgdcg)télge(-\1 g‘roieitzy}gngegﬁloﬁfgé iEytﬁ’eqé%'seﬁcsé Q?fesob%“-'z?ﬁ?‘
o%%%plirg&s ents such as dicyclohexylcarbodiimide and 1

- @xyl@@g?o_tt@;ﬁe and a base such as diisopropylethylamine. The
(-NBarbarwd P rsEttiveg ddus isyemduved drofbthe resulting peptide
resippysing a reagent such as trifluoroacetic acid or piperidine, and the
cedpling vaactiernrTeReated with the next desired N-protected amino acid
tospEsD ag@@;{(géﬁl&, PERTiAg chains Supble-gming prajecting groups are
well known in the-art and are described, for example, in Green and Wuts,
"Fﬁ%%%:ctiqg&[g%mimganic Synthesis ", John Wiley and Sons, 1991,
the entire(tieachiigd of which are incorporated by reference. Examples
intdde t¥iyoxPeaibdeRI Bbe) i Mldrefyinethdrsidttonyl (Fmoc).
1Q2Bbe peptides are also synthesized using standard automated
sgggﬁha%ﬁﬂm protocols using t-butoxycarbonyl- or

fluoreny el Haaeyl-atpha-aming agigds with appropriate side-chain
pr%g&tion. After completion of synthesis, peptides are cleaved from the
sQhidphagsssuppaiiawith simultaneous side-chain deprotection using
sﬁag:gard (hg'ljro fluorid metholds. Crude peptides are then further
pUfi ied u’éafngaﬁ Versed '1§ bRise éh%rﬁéf’ography on Vydac C18
ceRa®mns using acetonitrile gradients in 0.1 % trifluoroacetic acid (TFA).
Té%@ovﬁ%‘ﬁg@?ﬁfe peptides are lyophilized from a solution containing
0223>T PaaaettonsiiteanddvasealRuritylcatiTee veufieerbgyanalytical
reyeised phase chromatography. Identity of peptides can be verified by
mspemmmyt@eptides can be solubilized in aqueous buffers at
n§§%@ pﬁg?gi ggpy,edp,tigg. i.g,sillygr%t,ecwy the following examples that
are not intended to be limiting in any way. EXAMPLES Example 1 -

P >ati99591: GlLBs;drelated analogs: PEGylation reactions are run under
caperions2iat. gemnit the formation of a 25 thioether bond. Specifically,
thepit of e 3ol FaRgEs From!dbottes t818 arfd tRES thiol-containing
pepsigle concentrations range from 1 to 10 molar excess of methoxy-

P%%Mzge' &tion. The PEGylation reactions are normally run at
rQofgste ratupesTHe P G YIatrthGldul greptjde is then isolated using

reverse-phase HPLC or size exclusion chromatography (SEC).

P atqg §2LPedraralogues are characterized 30 using analytical
RE21IPLC2HRLCBEC, SDS-PAGE, and/or MALDI Mass Spectrometry.
TRISEEortathith e9EPt19Beplidiss ¥t Afadtl with 40 kDa polyethylene
gkl maleimide (PEG-maleimide) to produce derivatives with PEG
c@%ﬁntl?%{a-ﬁ Rka a X-16020 -30- thioether bond. For example,
peptigie Cax-at- sERRIB8G40.¢6d, PakpdSag indengte: ©os mg, 1.8 mol)
iség'?f}olved in 2 ml of 200 mM phosphate buffer containing 20 mM EDTA,
pkkZ14. T satdtiamkis then purged with argon. To this solution is added
484y of A¥thdXPPEG2-MAL, a bifurcated PEG maleimide (Lot#
PT-02B-10, Shearwater 5 Polymers, fa€¢ MRintsville, Alabama) (0.55:1
mole/mole ratio of PEG to peptide). The reaction is performed for 2 hours.
Then 25 mg of the PEGylated peptide is purified by RP-HPLC,
characterized by size-exclusion HPLC, and tested for in vitro activity.
Example 2 - 40kDa-PEG-maleimide reaction with GLP analogs 10 GLP-1
analogs such as Ct6E22V8GLP and V8C3s GLP are selectively

PEC\vIated at the introdiiced cveteine racidiie ricinad malaimide-activiated



reported in the Table 1 below. By IV administration, the PEGylated GLP-1
analog has an elimination half-life of approximately 1.5 days while by SC
administration the PEGylated X- 16020 -32- GLP-1 analog has an
elimination half-life of approximately 1.3 days. No adverse clinical
observations are associated with IV or SC administration of 0.1 mg/kg
WSk 2183£340- 40kDaPEG. Prolonged elimination half-lifepglgwszens/ocs0s2
clearance and relatively high subcutaneous bioavailability (approximately
60%) are observed for the compound. 5 Table 1 Compound Route
Cmaxa Tn,axb AUCO" t12d CL/F" Vss/Ff %F9 (ng/mL) (d) (ng*h/mL) (d)
(mL/h/kg) (mg/kg) VEERRIZHedledil 11321AHAR2921.5 3.3 161
AV aPEE Bcag7 o 129138 13 36 2%6 60 a Maximum observed
Riagma concentration. b Time of maximum observed plasma

%ﬁ; gﬁ?ﬁ gﬁ;@ﬁ under the plasma concentration-time curve measured
fiityost Qe ENmInatiay halfdifein days kotal body clearance
as_a function of bioavailability, f Volume of distribution at steady state as a

onyefbipanpiigbility. B Percent bioavailability. 15 When
V&-BLPgPLB BDis S|m|IarI IV administered to Fischer 344 rats at a dose
5f4D ﬁr{)ﬁﬁavalﬁér W clBSRarkss afd difhination half-life values
arétebtained as listed below. Clearance: 1449 ml/hr/kg tl/2 (hr): 0.05 20
BREcylisd B8 Fanalog (V8E22133C40-40 kDa PEG (PEGylated,
€AG>modifiet E4sXt5dn) 32 adnsierstenad by sntrawenysus (V) or
sphsutaneous (SC) routes at a dose of 0.1 mg/kg to male cynomolgus
rRIGMKe s sthecanmeals are bled at various times between 25 0 and 336
56433 okigo $33d: Blasrya is cqllected, framy.eagh, sample ang analyzed by
radioimmunoassay. Pharmacokinetic parameters are calculated using
@I -dgRendantdV data) and independent (SC data) methods
QaznNomkd Prod4 A representation of the pharmmcokinetic parameters is
rRpotteddn fHe PRSI P pitoly. BS AdmPfisttion, the PEGylated GLP-1
analog has an elimination half-life of approximately 59.5 hours while 30 by
%gdn’ﬂﬁ%%%@ﬁﬁe PEGylated GLP-1 analog has an elimination half-life
e 2approxdimatelyséiicrmaenrss X% G026p-,33rd alair: 2. s , Dose Avpiraad#
xa Tmaxb AUCpcre T1 2" CL VSS (mg/kg) (ng/mL) (h) (ng*h/mL.,) (h)
@zm&h/kggg,rm £0.1 100473 1662 1.0 149279 59.5 0.67 57.5 100474
4. 77 2672 5992 7 51.3
T A S R BRI
Sfz20se Animal # Cmaxa T"iaxb AUCo," t12d CL/Fe Vss/Ff (mg/kg)
@mgimL)«:(h fag*h/mL (h) (mL/h/kg) (mL/kg) 0.1 100478 657 72.0 113518
%&% 480 976 48.0 138306 58.8 0.72 61.3 Mean 817 60.0
912 6 71.6 5 a Maximum observed plasma concentration. b
Tﬁgé om&xlgggpaﬂbserved plasma concentration. Area under the plasma
eprmenirationane curve measured from O to infinity. d Elimination
ﬁéﬁ%fex@?fa%ﬂdy%}eﬁa’r&é’ rs aMdnclioh oftsietsaibabilitgod10ied
Volume o? stribution as a function of bioavailability. SD = Standard
atlon Example 6 - Pharmacodynamic analysis of derivatized GLP-1
pmlﬁde( B)E EGylated GLP-1 analog (V8E22133C40-40 kDa PEG
RBcyat@ru@s-modified CEX-51)) is administered by subcutaneous
(Sfa) route at doses of 3 mmol/kg (12.33mg/kg = 0.62 pg (microgram)/50g
ﬁ@tpse)égfqﬁmﬁmﬂ(g (41mg/kg = 2 g (microgram)/50g mouse) to male
aEisiEd ephumige yessys avehicle opl coAYOl Jhe anigmals of6,
mice peetiifapoirgsadecdosed with a single injection of either the
PEgylated GLP-1 20 analog or vehicle at 11:00am. The mice are then
tagted ookt and an IPTGG (1 g dextrose/kg i.p.) is performed. Repeat
égﬁﬁ)leéaﬁ ﬁgﬁase and insulin are taken pre and after the glucose
injection at 15, 30, 60, 90, and 12G,mjaytes. A representation of the
pharamcodynamic parameters is reported in the Tables below. X-16020
-34- glucose AUC vehicle 3 nmol PEG 10 nmol PEG 85965.75 28206
29765.25 58198.5 34884 22603.5 60381 33291 48125.25 73320.75
55793.25 54038.25 71703 48422.25 25024.5 72067.5 46707.75 24808.5

Average 70272.75 41217.38 34060.88 St. Error 4100.657 4346.437
EE1Q 2225 n\/aliie O OOOAREO N DONORAE \/chicle Dav O NDav O Dav N <train



ob/ob NB D 51.5 185.7 371.4 ob/ob ND D 42.6 196.5 393 Average
47.5667 441.1 St. Error 1.22384 21.50366 X-16020 -35 Vehicle Time 0
Time 15 Time 30 Time 60 Time 90 Time 120 Mouse ID Dose Actual
Glucose Actual Glucose Actual Glucose Actual Glucose Actual Glucose
Actual@iugnse MR 0.0994 124.8 566.7 771.9 869.1 668.4 MS/0:383%06082
83.4 299.1 568.8 759.3 204 MZ 0.097 130.5 468.6 597.9 609.3 383.4 NA
0.0942 247.2 577.2 612.3 623.4 528.9 699.3 NI 0.0936 174.6 469.2
628.2 635.4 506.1 687.6 NK 0.0974 267 563.4 649.8 662.7 495 572.4
Ave 171.25 490.7 638,15 £33 2 54 535,88 « 110,29, 1] 165596
43.2838538 28.99511166 41.42960294 9.978476838 82.05989581 3
nTSUGLR L PEGMR 0.0988 70.2 206.4 325.2 240.9 214.2 MP 0.0914
9623886 (3HA8 (85.2 196.5 MT 0.1066 84 308.7 369.6 273.3 247.2 NC
0398 1487484 Posd11932 81497 3897 PRIE 0-1006 158 P 263Es88Y, or a
287.1 258 518.7 NG 0.099 83.7 433.5 461.4 378.6 310.5 405.3 Ave
16§2§>37 5 436.15 334.65 339.2 328.6 StError 15.91596683
4§z§ Bgc%g;‘f%%a@gssmg? 43,80457168 57.00166664 52.57307296
pYadée 0ANTIRETERN29 0.127534361 0.012940369 0.004544365
0033533898 0.021860517 10 nmol GLP-1 PEG M7 0.0986 91.2 164.4
3$Z§§;29@§§§2_mgnﬁ_ 0.0948 68.1 318.6 285.3 152.1 135 MU 0.0928
114567384,8 485 76420 % 385 & MY 0.0964,186 WLOEA 36405 347 ]
363.3 NBogifd8dRet BBk 261.6 151.5 117 210.6 ND 0.0852 90.3'277.5
27256,209.4 147.6 147 Ave 107.1 338.45 371.25 278.45 203.9 243.25
StEhrer MORBB49674 49.69268055 58.24718448 53.42159208
72538284481 -4328324685 pvalue 0.049860093 0.06660094 0.013403998
0.002986998 0.040209038 0.018193438 0 15 30 60 90 120 Vehicle Ave
174295 439512\3_%@5693.2 510 535.85 3nmol Ave 108.2 378.35 436.15
334265 38913732816 10nmol Ave 107.1 338.45 371.25 278.45 203.9
243235 XX182 Dapi tyehitle Tintid D Tiffe IETMEB0CTIMe BOeTIMe90:
Time 120 Mouse ID Dose Actual Insulin Actual Insulin Actual Insulin
Q*Eé?@i'” ggin %tual Insulin Actual Insulin MR 0.0994 2.7 2.7 2.7 2.7 3.3
09 1155._ P16 2.72.76.9 MZ0.097 2.72.7 2.7 2.75.1 NA 0.0942
6327 2APIBATION 3 6 NI 0.0936 3.32.72.72.7 2.7 3.3 NK0.09745.4
224607 267 342 Ave 5.452.85 2.7 2.7 3 4.4 StError 1.498832879 0.15 0
00.1732050810.572712843 3 nmol GLP-1 PEG MO 0.0988 4.8 3.6 5.7
252 PP b.Bb’.’Lé%??xfé.éifz BB10 TY IR 52 18 £58XD 7
NC 0.0998 70.8 59.4 69.9 24.6 32.7 30 NE 0.1006 27.9 14.724.6 1 14
12.9 382 NGD9R154:.1538 19844 126 1h5a4ed] 218/ 2L4
11.6519.4 1435 SEnor 10.54808039 8.42807807 10.1231418
2.793295545 6.650563886 4.764504171 pValue 0.198202864
0x628497 31 0 AR3985904 00388567 0.127758283 0.089610323 10
nmol GLP31 PEG MJ 0.0986 39'8 16.5 13.5 31.2 13.5 ML 0.0948 13.5
36.9 48 19.2 14.4 MU 0.0928 32.4 13.8 15.6 12 12.3 MY 0,0964 121.2
1;2&2;95@ 85.8 56.1 48.3 NB 0.103 35.7 50.7 56.4 34.8 13.2 16.5 ND
0 7&;5 56.7 63.9 21.3 10.8 7.5 Ave 52.1 49.55 48.75 34.05 26.7
18%18> ST 4% 73130637 16.2621801 12.62063786 10.88735505
14;34631747 6.035768385 pValue 0.033003008 0.03509872
002476 F3P1he 034608808@.24535686 0.069087455 0 15 30 60 90 120
Vehicle Ave 5.45 2.85 2.7 2.7 3 4.4 3nmol Ave 21.2 18.75 21.4 11.65
19220p4.95 1 Omnol Ave 52.1 49.55 48.75 34.05 26.7 18.75 X-16020 -37
Vedile THHEGHMEELS Time 30 Time 60 Time 90 Time 120 Actual C-
Actaa Cx#ctaalgds Adiumal CrsActiiab Gdietuad &+ Medbe|D Dose Peptide
Pepide Rt P R PN R Mo gr prbpo 286 1157 4lne,
1182 2738 pMSna 3938732 57992 2709 5643 M7 0.097 1857 1266
1392 1533 2916 NA 0.0942 3666 25332322 2082 1932 3051 NI 0.0936
2391 2178 1776 2181 2469 3777 NK 0.0974 2580 2517 2115 _ 2577
2910 4695 Ave 2644 1932.5 1794 2044 2437 3803 StEtror 280.3597689
245.7235235 180.3779366 241.5706936 282.7772975 471.6178538 3
nmol GLP-1 PEG MO 0.0988 2130 3492 2613 1989 MP 0.0914 2472

5445 4632 4326 4248 MT 0.1066 2577 2919 2802 4149 3027 NC 0.0998
ORRR 10279 R7EQ 7107 0240 NE O 1008 R72R E240 R7A47 QA2 OQEE NC



MU 0.0928 5955 6300 7278 MY 0.0964 16212 17643 13266 12423
11124 11943 NB 0.103 8139 9174 11262 7170 4362 6954 ND 0.0852

12162 8478 10785 4947 3867 4506 Ave 8892.5 9369 9256 8718 6451
6900.5 StError 1856.727996 2096.294409 1365273526 1352.954914
2340.865438 1104.975497 pValue 0.015654599 0.025508262

YI0018B86E88 0.035883718 0.263009115 0.082555028 0 1BGEUIERIG00AB2

Vehicle Ave 2644 1932.5 1794 2044 2437 3803 3nmol Ave 5289.6
5155.5 4329.6 4703.4 5810 6217.5 |IOnmol Ave 8892.5 9369 9256 8718
6451 6900.5 38 CLAIMS 1. A PEGylated GLP- | compound comprising
the amino acid sequencstft-osquiacd LVsESagISTT2 NOK D) '
-Xaas-Glu-Gly-Xaal i-Xaal2-Thr-Ser-Asp-Xaai6-Ser-Xaais-Xaai9-
XD:&BO-GiBeng@%@E&aZS-XaaM-XaaZS-Xaa26-Xaa2 7-Phe-11
EX&a3Q4Prp-teu- -Xaa34-Xaaldb-Xaa36-Xaa3 7-Xaa3 s
féggﬁ%a R S it e S andle Wad7 10
Fettula 1V ( ID.NO: 6) wherein: Xaa7 is: L-histidine, D-histidine,
agggni&"é)ﬁrs%%‘%“e,Ez-amino-histidine, (3- hydroxy-histidine,
letAohistding, pefliibiomethyi-histidméysr a-methyl- histidine; 15 Xaag is:
ApagSly, Val, Leu, lle, Ser, or Thr; Xaaliis: Thr or Cys Xaa 2 is: Phe,

T?%%il'yr%"@lc \THBRL6 is: Val, Trp, lle, Leu, Phe, Tyr, or Cys; Xaais is:
S@B’Jrg‘giyg,t kY8 isebna/gl &R Xaai9 is: Tyr, Trp, or Phe; Xaa2o

is: Leu, Phe, Tyr, or Trp; Xaa22 is: Gly, Glu, Asp, Lys or Cys; Xaa23is: -
@é?@r GHScXaaefds: Ala or Cys; 25 Xaa25 is: Ala, Val, lle, Leu, or Cys;
X2226 is1Qys OrQys; Xaa27 is: Glu, lle, Ala, or Cys; Xaa30 is: Ala, Glu or
S X LIS RAT ISP PR o Dkl i3 Py st Rsp-Hrg PBtu YOy ¥ua35
K284y or Cys; Xaa36 is: Gly, Pro, Arg or Cys; 3 1) Xaa37 is: Gly, Pro, Ser
Qggis'gf%a@% JUREr Pro, His or Cys; Xaa39 is: Ser, Arg, Thr, Trp, Lys or
CY23> Xaad aispostr (o, 0 Cy19 Xandi isshla.yAsPeAlgssGlu, Lys, Gly,
05%5; Xaad2 is: Pro, Ala, Cys, NH2, or is absent; Xaa43 is: Pro, Ala,
émﬂH@s@IdsAabsgnt; Xaad4 is: Pro, Ala, Arg, Lys, His, Cys, NH2, oris
gg%.g?nt; %@%Sﬁg Ser. Hs. Pro.Lys, Arg, Cys, NH2 or is absent; 10

dad6 is:i—lls, er, Arg, Lys, &y’s, NH23Pis absent; and Xaa47 is: His,
:(Sgg%\r%lg s‘,:EC)hsJ ENH2 or is absent; and wherein: at least one Cys

@fue %850 _@hjﬁy attached to a PEG molecule, and provided that if

X542, XaadB, iaddipnXthds ol Xamd6yis absent each amino acid
deygastream is 15 absent; and provided that there are no more than two
%}esﬁ(ﬁ&esﬁtﬂmmolecule. 2. The PEGylated GLP-1 compound of
CERS Loaiouiddddhaidha PEGWated G P13 cappoupdgges not differ
from GLP- 1(7-37)OH or GLP- | (7-36)NH2 by more than 7 amino acids

ﬁf thg @mipg.agids from 7-37. 20 3. The PEGylated GLP-1 compound
efzlaim(2pprogided that the PEGylated GLP-1 compound does not differ
AT G LB AE-PPROH O 1 P51LEYBEINES by more than 6 amino acids
withon the amino acids from 7-37. 4. The PEGylated GLP-1 compound of
g@%@ 1|§§§v Y¥at the PEGylated GLP-1 compound does not differ
e Glidal at- & GLRs16HB6NE2 by more 25 than 5 amino acids
W '%ip the amino acids from 7-37. 5. The PEGylated GLP-1 compound of
2%19 1 upeevigagukat the PEGylated GLP-I compound does not differ

7¥-36)NH2 by more than 4 amino acids

fe L(P'ilg@F?OH or GLI?-lggi

witttin tAEMinBPALIdSH 6 =37 218" €¥Fhe PEGylated GLP- | compound
eidflaim 1§ rovided that the PEGylated GLP-I compound does not differ
fr%ﬁﬁGQ% “7%@%67—! or GLP-1(7-36)NH2 by more than 3 amino acids
wAd3in thleaaminpoatidsdram Vs3vaHof. The use of a PEGylated GLP-1
¢oygpound of any one of claims 1-6 in the manufacture of a medicament
taribe mestnrenatrodgiabetes, obesity, stroke, myocardial infarction,
ﬁ?ﬁéble@é%el%?ﬁdrome or functional dyspepsia. 8. The use of claim 7
wherein the medicament is used tof#eatidiabetes. 9. The use of claim 8
wherein the diabetes is non-insulin dependent diabetes. 10 10. The use
of claim 7 wherein the medicament is used to treat obesity. ABSTRACT
The invention provides GLP-1 compounds coupled to at least one

polyethylene glycol molecule or derivative thereof, resulting in a
hinlaaicallvy active nentide with an aviended half_life and a clower



<211> 30 <212> PRT <213> Homo sapiens <400> 2 His Ala Glu Gly Thr
~ Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 15 10 15 GIn Ala Ala Lys
GiU Phe lle Ala Trp LeU Val Lys Gly Arg 20 25 30 <210> 3 <211> 31
<212> PRT <213> Artificial <220> <223> Synthetic Construct <220>
WORGHRSE FEATURE <222> (1)..(1) <223> xaa at positiBht{tig2ed4/a06082
L-histidine, O-histidine, desamino-histidine, 2-amino-histidine,
beta-hydroxy-histidine, homohistidine, alpha-fluoromethyl-histidine, or
alpha methyl-histidine <220> <221> MISC_FEATURE Page 1 WO
2004/093823 PCT/US2OUABDB0G2ncR 22s {2hg(2Y X6 16020 Sequence
LIy, STO5 3kt e2031RaH at hoditod Pis ity GV VAL, B8, lle, Ser, or
Tm%e§220> <221> MISC_FEATURE <222> (5)..(5) <223> xaa at position
59 r &2 <221> MISC_FEATURE <222> (6)..(6) <223> xaa
af%q%tic;{r}g @i@%@a 0 Gy, €220 <221> MISC_FEATURE
<<25%§ (10)..(10) <223> Xaa at position 10 is Val, Trp, lle, Leu, the, Tyr, or
CYyB 1522022 3uhSC_FEATURE <222> (12)..(12) <223> Xaa at
poﬁen IQ%-Sé?gﬁrr Tyt the, Lys, lle, Leu, or Val <220> <221>
M "_Féﬁﬁ'@ﬁﬁ %ﬁﬁg %fs}f(f:{fkfﬁ% Qa%’a?'boﬁion 13is Tyr, Trp,
orIAB> <220> <221> MISC_FEATURE <222> (14)..(14) <223> xaa at
po&5dan Y435C661 he, Tyr, or Trp <220> <221> MISC-FEATURE
<R223> (162 (46)po22Btoxall atspE3HIORrDE iSeGly oGILyAsp, Lys, or Cys
<220z <221> MISC_FEATURE <222> (17)..(17) <223> xaa at position
122516 INMIs CFEATBR0> <221> MISC_FEATURE <222> (18)..(18) <223>
x53538 polslfidr S8 AVaros £xs §2203,5220% MISGEEATURE <222>
(19)..(19) <223> xaa at position 19 is Ala, Val, lle, Leu, or Cys <220>
<2285 M|SG. EEATIIRE <222> (20)..(20) <223> xaa at position 20 is LyS
OKEYS <Z30p. <@)> MISC_FEATURE <222> (21)..(21) <223> xaa at
p63AkaN XRAsACIROAEL 18M 331 By§et2208: PHYe 21O 25048595823
PG BAIS20041006082 X-16020 Sequence Listing.ST25.txt <221>
M ;F%%U@T@b (24)..(24) <223> xaa at position 24 is Ala, Glu,
oL SR éﬁﬁM}S@_EEA‘EHRﬁﬁZ&Zzﬁ?)..(27) <223> xaa at
position 27 is val or lle <220> <221> MISC_FEATURE <222> (28)..(28)
<2§§>§ xagat pesiing 28 is Lys or Cys <220> <221> MISC_FEATURE
<2228 (2035)29§3%223> xag at position 29 is Gly ar Cys <220> <221>
VG AT SRS (o) 405 <330a Sad af ot 201 AT ey s
<22W><221> MISC FEATURE <222> (31)..(31) <223> xaa at position
3135351y (58S, Chsy Rbsent, or a modified Residue <220> <221>
MQEB>RB8a <@2 pos@ipn(36) 12085 AMIDATION <400> 3

<220>

<221> MISC_FEATURE

222> @N..37) i
<223> Xaa at positien 37 is pro, Ala, or Cys

<220>

<221> MISC_FEATURE

<222> (38)..(38) )

<223> xaa at position 38 is Pro, Ala, Arg, Lys, His Cys, Absent, or a
Modified Residue

<220> .
<221> MOD_RES
<222> (38)..(38)
«2Z23> AMIDATION

<220

<221> MISC_FEATURE

<222> (39)..(39) )

<223> Xaa at position 3% is Ser, His, Pro, Lys, Arg, Cys, Absent or a
smodified Residue

Page 14



Xaa Xaa Glu Gly Xaa XaaThr Ser Asp Xaa Ser Xaa Xaa Xaa Gluxaa 15
10 15 xaa xaa xaa Xaa Xaa Phe lle Xaa Trp Leu Xaa Xaa xaa xaa xaa 20
2530 <210> 4 <211> 31 <212> PRT <213> Artificial <220> <223>
synthetic Construct <220> <221> MISC_FEATURE <222> (1)..(1) <223>
xaa at position 1 is L-histidine, D-histidine, desamino-histidine,
VPoaxHineestgiidine, beta-hydroxy-histidine, homohistidine, PCT/US2064/406082
alpha-fluoromethyl-histidine, or alpha-methyl-histidine <220> <221>
MISC_FEATURE Page 3 WO 2004/093823 PC1/US2004/0061182
<222> (2)..(2) X-16020 sequence Listing.ST25.txt <223> xaa at position 2
is Gly, Ala, Val, Leu, le16810 Gedidnc203t932 IoTM IS4 FEATURE
(5)..(5).<223> xaa at position S is Thr or Cys <220> <221>
%g%_ﬂégj%@g) <222> (6)..(6) <223> xaa at position 6 is Phe or Lys
3228> <AIPANNSC FEATURE <222> (10)..(10) <223> xaa at position 10
iso¥gd, Phe, Tyr, Trp, or cys <220> <221> MISC_FEATURE <222>
& 2.>(1 Is%mwaa at position 12 is Ser, Tyr, Trp, Phe, Lys, lle, Leu, or
Vaszooffl ot UMISe REATYRE P22 M3 2255080 2L o
DOSition i i$ Byl lorsPlae <2205 <2215 MISC ' FEATURE <2225
(3B)y,(16) <223> xaa at position 16 is Gly, Glu, Asp, Lys, or Cys <220>
<221> MitbGRESEATURE  <222> (17)..(17) <223> xaa at position 17 is GIn
e ﬁgg@;ﬁﬁb MISC_FEATURE <222> (18)..(18) <223> Xaa at
position 18 is Ala or cys <220> <221> MISC_FEATURE <222> (19)..(19)
E%g% @% ilign 19 is Ala, val, lle, Leu, or Cys <220> <221>
. ?U y<222> (20)..(20) <223> xaa at position 20 is Lys or Cys
<22%> 4@%1%%93@:?‘?; SUREHD238r2 B 921y &2 X3S xadwrposiion
21 is GIIDr ¢y& £5308'€221> MISC_FEATURE <222> (24)..(24) <223>
Oat position 24 is Ala or Cys <220> Page 4 WO 2004/093823
BesplUSEGAGeen82 X-16020 Sequence Listing.5T25.txt <221>
MAEE PEAJATRE <222> (27)..(27) <223> Xaa at position 27 is Val or lle
<4g8> 21> MISC_FEATURE <222> (28)..(28) <223> Xaa at position
28 is Lys or Cys <220> <221> MISC_FEATURE <222> (29)..(29) <223>
%32 XPRRIHoR Y ORACH 0T by SCE A 103 MRS FURE: %8922
(30)..(30) <223> xaa at position 30 is Arg or Cys <220> <221>
WISl BATURE 52202 B i a5 %33 3LRRIN0R,315,Gl, Coys,
Absent, or a mwdified Residue <226> <221> MOD_RES0<222> (31)..(31)
<223> AMIDATION <400> 4 Xaa Xaa Glu Gly Xaa Xaa Thr Ser ASP Xaa
Ses Xaa Xys bad Gdd Xas >hbd tfhlbaxaa xaa xaa Xaa xaa Phe lle xaa Trp
Leu Xaa %&a xaa Xaa xaa 20 2930 <210> 5 <211> 44 <212> PRT

<213> Artificial <220>
<210> B .

<211> 41

<212> PRT

<213> Artificial

<220> .
 <223> Synthetic Construct

<220>

<221> MISC_FEATURE _

<222> (..

<223> Xaa at position 1 is L-histidine, b-histidine,
desamino-histidine, 2-amino-histidine, beta-hydroxy-histidine,
homohistidine, alpha-flucromethyl-histidine, or
alpha-methyl-histidine

<220>

«221> MISC_FEATURE

<222> (2)..(2) _

<223> Xaa at position 2 is Gly, val, Leu, XIle, Ser, or Thr

<220>
Page 15



<223> synthetic Construct <220> <221> MISC_FEATURE <222> (1)..(1)
<223> xaa at position 1 is L-histidine, D-histidine, desamino-histidine,
2-amino-histidine, beta-hydroxy-histidine, homohistidine,
alpha-fluoromethyl-histidine, or alpha-methyl-Ai stidine <220> <221>
WOSGHBBABURE <222> (2)..(2) <223> xaa at position 2 is RIE/GHHOVals082
Leu, lle, Ser, or Thr <220> <221> MISC_FEATURE <222> (5)..(5) Page

5 WO 20041093823 PCTIUS20041006082 X-16020 Sequence
Listing.ST25,txt <223> xaa at position 5 is Thr or Cys <220> <221>

MISC_FEATURE <2223 {8)o (Bdgiense Xa83hB0OsHIAN&R4s Phe, Trp, Tyr,
s IBO=FERRRE MISC_FEATURE <222> (10)..(10) <223> xaa at

piﬁgén §QIS 0D oTiR: U6 - 6Y. Rheod ey or Cys <220> <221>
MISC FEATURE <222> (12)..(12) <22§> xaa at position 12 is Ser, Trp,
'I'S/% ?h eukys. dlarhgy, or Val <220><221> MISC_FEATURE <222>
(1«3}2(,13X€)223§)xaa at position 13 is Tyr, Trp, or Phe <220> <221>
MG FERRTBRROKID f115. fi’&)@fﬁ xaa at position 14 is Leu, Phe,
Tyra0% Trp <220> <221> MISC_FEATURE <222> (16)..(16) <223> xaa
aﬁ EW‘EGIU Asp, Lys, or cys <220> <221>
<228w {79)s(V4) ®¥23ysXaa at position 17 is Gln or Cys
> <221> MISC_FEATURE <222> (18)..(18) <223> xaa at position
@Alam%@g@ <221> MISC_FEATURE <222> (19).,(19) <223>
xadear pddifibn. (% Ala, Val, lle r Cys <220><221>
Vitsiod Féﬁﬁ'@ﬁ@o’?ﬁ% %fo (f'é_ s Y538 at¥8sftio™50 is Lys or Cys
<220 <221> MISC FEATURE <222> (21)..(21) <223> xaa at position
2 BIN TS AR eys <220> <221> MISC_FEATURE <222>
(22).3624 xad 23>paadtabpdsition glnisAlaySlu, or cys <220><221>
Mg, FEATURE Page 6 WO 201111093823 PCT/US20041006082
<222 (2?2§§2 Auk6020 Sequence Listing.5T25.txt <223> xaa at

po&iton & LB 41 52203 <234 MISS_FEATURE <222> (28)..(28)

<223> Xaa at posmon 28 Is Lys,ASp, Arg, Glu, or Cys <220> <221>
2% t§é22> (29)..(29) <223> Xaa at position 29 is Gly or cys
ﬂ@ FEATURE <222> (30)..(30) <223> xaa at position
62%3e;|yXMroa§APng?1e§/sl9<zzo&‘*%2 MI3e EEATOREY<222>
(21pok31) <223> xaa at position 31 is Gly, Pro, Ser, or Cys <220> <221>
I\/H%%;F QRZ22> (32)..(32) <223> xaa at position 32 is Ser, Pro,

Fusp.uC a<32 53237 WISC _REAFURE <222> (33)..(33) <223> xaa
tlon 33 is Ser, Arg, Thr, Trp, Lys, or cys <220> <221>

FW&E&T@D (34)..(34) <223> xaa at position 34 is Ser, Gly,
b%@ <Z20». <gA)> I\/IISCIFEATURE <222> (35)..(35) <223> xaa at
poé Bn 343 aﬁlé’“ﬂs‘ﬁmﬂré Gl ﬁ.ﬁs“blyy or Cys <220> <221>

Mi&0>-FEATURE <222> (36)..(36)
<2215 MISC_FEATUR
<222> (24)..(24)
<223> Xaa at position 24 is Ala or Cys

<220>

<221> WMISC_FEATURE

<222> ((27)..027)

<223> Xaa at position 27 is val or Ile

<220>

<221> MISC_FEATURE

<222> (28)..(28) .

<223> Xaa at position 28 is Lys or Cys

<220>
<221> MISC_FEATURE

<222> (29)..029)
<223> Xaa at position 29 is Gly or Cys
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<223> xaa at position 36 is Pro, Ala, Cys, Absent, or a modified Residue
<220> <221> MOD_RES <222> (36)..(36) <223> AMIDATION <220>
<221> MISC_FEATURE <222> (37)..(37) <223> xaa at position 37 is
Pro, Ala, Cys, Absent, or a modified Residue <220> <221> MOD_RES
<222> (37)..(37) <223> AMIDATION Page 7 WO 2003/093823
WRCTHIBR294/006082 X-16020 Sequence Listing.5T25.txt REPUS204LNpH82
MISE_FEATURE <222> (38)..(38) <223> xaa at position 38 is Pro, Ala,
Arg, Lys, His, Cys, Absent, or a Modified Residue <220> <221>
MOD_RES <222> (38)..(38) <223> AMIDATION <220> <221>

MISC_FEATURE <223%(89)sdgfancd23= xaa ad1easitian 39 is Ser, His,
R2801 ys AéthI R(‘i:ys, Absent, or a modified Residue <220> <221>
_F{ééﬁ_% 39)..(39) <223> AMIDATION <220> <221>
NISE PEARURBs k10930405, 649) 2285 xaa at position 40 is His, Ser,
Asgplys, Pro, Gly, Cys, Absent, or a Modified Residue <220> <221>
RES._€BRARKA0)..(40) <223> AMIDATION <220> <221>

MOD
@ﬁiﬁﬂgﬁaﬁgg%@g%@cﬁzggg Xaa at position 41 is His, Ser,

Arg, Lys, Cys, Absent, or a Modified Residue <220> <221> MOD_RES
5% ?A}%.(él&wipb AMIDATION <220> <221> MISC_FEATURE

< [& %4@25(223» xaa at position 42 is Gly, His, Cys, Absent, or a
iadifie AR ESIARAE K903P 13 MO RES <99 5Y342)..(42) <223>
AMIPATION <220> <221> MISC_FEATURE <222> (43)..(43) <223>
)%%t Eég i R§ Pro, His, Cys, Absent, or a modified Residue <220>
<2Z Rage BWO 2004/093826-PGTH) 93001006982 <222>
(43)..(43) X-16020 Sequence Listing.ST25.txt <223> AMIDATION <220>
>3 VHSE :ERATIRE <222> (44)..(44) <223> xaa at position 44 is
S&2His(BYs; @Whsent, or a modified Residue <220> <221> MOD_RES
22975 ﬁf‘).ﬁlﬁo%ﬁ% AMIDAFION 440> B Xaa Xaa Glu Gly Xaa Xaa
¥h2®Ber Asp xaa Ser xaa Xaa Xaa Glu Xaa 1510 15 xaa xaa xaa Xaa
Zéé%@hé?ﬁ%g%ﬁfﬁeu Xaa xaa xaa xaa xaa Xaa 20 25 30 Xaa xaa xaa
xada3xaaxeasaxaposdsiaadkabsxataxaasgs 409<2M0> Bys218by4lo<REP>
PR, <213> Artificial <220> <223> Synthetic construct <220> <221>
MISE REATIBREURE222> (1)..(1) <223> Xaa at position 1 is L-histidine,
D3BEdERe) dédiminghisgidine, 2;anino-Histidjge, beta-hydroxy-histidine,
homohistidine, aipha-fluoromethyl-histidine, or alpha-methyl-histidine
%> <221> MISC FEATURE <222> (2)..(2) <223> xaa at position 2 is
A2Glyyal, Larylle, ser, or Thr <220>

<223> Xaa at position 37 is Pro, Ala, or Cys

<220>

<221> MISC_FEATURE

<222> (38)..(38) .

<223> Xaa at position 38 is pro, Ala, Arg, Lys, His, Cys, Absent, or a
Modified Residue

<220>

<221> MOD_RES
<222> (38)..(38)
<223> AMIDATION

<220>

«221> MISC_FEATURE

<222> (39)..(39) .

<223> Xaa at position 39 is Ser, His, Pro, Lys, Arg, Cys, Absent or a
Modified Residue

<220>

<221> MOD_RES
<222> (39)..039)
<223> AMIDATION

<220>
<221> MISC_FEATURE
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<221> MISC_FEATURE <222> (5)..(5) <223> xaa at position 5 is Thr or
Cys <220><221> MISC_FEATURE <222> (6)..(6) <223> xaa at position
6 is Phe, Trp, Tyr, or Cys <220> <221> MISC_FEATURE <222>
(10)..(10) <223> xaa at position 10 is Val, Trp, lle, Leu, Phe, Tyr, or cys
Ragm@/MWi322004/093823 PCT/US2004/006082 X-16020 SequensRes stz
Listing.ST25.txt <220> <221> MISC_FEATURE <222> (12)..(12) <223>
Xaa at position 12 is Ser, Trp, Tyr, Phe, Lys, lle, Leu, Val <220> <221>
MISC_FEATURE <222> (13) .(13) <223> xaa at position 13 is Tyr, Trp,
or Phe <220> <221> MISabEATIRE £223n41d6l4)<223> xaa at
pséi’t?@n X493 L.640Phe, Tyr, or Trp t220> <221> MISC_FEATURE <222>
(B TL6 ] abih, oot ot 35 1he 6% AL nd¥Sty ot ey =
<221> MISC_FEATURE <222> (17)..(17) <223> xaa at position 17 is GIn
ofggggg <P Re221> MISC_FEATURE <222> (18)..(18) <223> xaa at
pe2ition X803 A0y Cys <220> <221> MISC_FEATURE <222>

(T8930 ¥9¥83%a at position 19 is Ala, Val, lle, Leu, or Cys <220>
<224» MISC_FEATURE <222> (20)..(20) <223> xaa at position 20 is Lys

orjggg %}g&*’? REMISC_FEATURE <222> (21)..(21) <223> xaa at
pes#ion ZhaSdolpober Ak, ar Gysis22er <A24> MISClEABYRE, <32%>
(24)..(24)R9 Y32 K& HidBsition 24 is Ala, Glu or Cys <220> <221>
MG FEATURE <222> (27)..(27) <223> xaa at position 27 is Val or lle
<2§%? <2%¥£‘/2§1§_FEATURE <222> (28)..(28) <223> xaa at position
287530 ysadediAdy, Glu, or Cys <220> <221> MISC_FEATURE <222>
(%%%OQZQ)SPage 10 WO 21144/093823 PCT/US2804/006082 X-16020
sequence Listing.ST25.txt <223> xaa at position 29 is Gly or Cys <220>
<224 XM I1ST! GRAXURERa<222:5¢80)s§30) < 228>sraargt pasition: 3tuis Gly,
Pto, Arg, or cys <220> <221> MISC_FERTURE <222> (31).131) <223>
xaa at position 31 Gly, Pro, ser, or Cys <220> <221> MISC_FEATURE
PRI I RaL I PB8itdR d2%s XSer PR XMASIIT &Y X2220>
<221> MISC_FEATURE <222> (33)..(33) <223> xaa at position 33 is
Sela A 100 TR k595 GUs £8293,5221> MISC_FEATURE <222>
(34)..(34) 323> xaa at positiorw84 Is Ser, Gly, or cys <220> <221>
MISC_FEATURE <222> (35)..(35) <223> Xaa at position 35 is Ala, Asp,
Asg16luglys, Gly, or cys <220> <221> MISC_FEATURE <222>
562‘%?239 xaa at position 36 is Pro, Ala, Cys, Absent, or a modified
e RPAGH 221> MOD_RES <222> (36)..(36) <223> AMIDATION
> <221> MISC_FEATURE <222> (37)..(37) <223> xaa at position

3?2@§r%ﬁdﬂ1&y&, Aasenicor a modified Residue <220>

(361
2
<

<220>

<221> MISC_FEATURE

<222> (5)..(5)

<223> Xaa at position 5 is Thr or Cys

<220

<221> MISC_FEATURE

<222> (6)..(6)

<223> Xaa at position 6 is pPhe or Cys

<220>

<221> MISC_FEATURE

<222>  (10)..Q0)

<223> Xaa at position 10 is val or Cys

<220>

<221> MISC_FEATURE

<222> (16)..(16)

<223> Xaa at position 16 is Gly or Cys

<220>
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<221> MOD_RES <222> (37)..(37) <223> AMIDATION <220> <221>
MISC_FEATURE <222> (38)..(38) <223> xaa at position 38 is Pro, Ala,
Arg, Lys, His, Cys, Absent, or a Modified Residue <220> <221> ~
MOD_RES <222> (38)..(38) <223> AMIDATION Page 11 WO
2004/093823 PCT/US204/906082 X-16020 Sequence Listing.ST25.txt
wQ20m/08221> MISC_FEATURE <222> (39)..(39) <223> xa@puUpasiliamos2
39 is 5er, His, Pro, Lys, Arg, Cys, Absent, or a Modified Residue <220>
<221> MOD_RES <222> (39)..(39) <223> AMIDATION <220> <221>
MISC_FEATURE <222> (40)..(40) <223> xaa at position 40 is His, Ser,

Arg,Lys, Cys, Absent Siaa Maglied Resilis 2905 221> MOD.RES
<222> (Zﬁ();( TURE?3> AMIDATION <220> <221> MISC_FEATURE
@ g

32> g%gg%xgﬁﬂt R§itign1L is His, Ser, Arg, Lys, Cys,
Absent, or a Modified Residue <220> <221> MOD_RES <222>
B202(41) 2235 AMIDATION <400> 6 xaa Xaa Glu Gly Xaa Xaa Thr Ser
AsppXaq 8oL xaaxaa xaa Giu xaa 15 10 15 xaa xaa xaa xaa xaa Phe lle
XA TrpP8udtaBoRaa e 8adxadaxem 90525 30 xaa xaa xaa xaa xaa xaa
Xagoxaa xaa 3540 <210> 7 <211> 41 <212> PRT <213> Atrtificial <220>
iggg W Bhstruct <220> <221> MISC_FEATURE <222> (1)..(1)
< attogsiench izd--yslithng, Rshistidine, desamino-histidine,
2-amino-histidine, beta-hydroxy-histidine, homohistidine,
ah3-flueecemethykpistidine, or alpha-methyl-histidine Page 12 WO
2002/093823.PLY/US2004/006082 X-16020 Sequence Listing.ST25.txt
258> 1L PECTPEATUREYE299:5Y5)..(2) <223> xaa at position 2 is
&gpval, feu, lle, Ser, or Thr <220> <221> MISC_FEATURE <222>
@)%%QS) F2232 %8844 position 5 is Thr or Cys <220> <221>

MISE PB&ABYREs 32A>2(6).s(@) «2#3eyX¥aa at position 6 is Phe or Cys
278> <221> MISC_FEATURE <222> (10)..(10) <223> xaa at position
l@ziBVat;[ﬂ'ctp;dlg'gﬁeu, Phe, Tyr, or Cys <220> <221> MISC_FEATURE
£ ey 3> at ition 16 is Gly, Glu, Asp, Lys, or Cys
égjé?oi g%‘))éé@f}ssé% IQE,)A@I"?fﬁERQEZ%EE}ﬁ?)..(l?) <223> xaa at position

1748 Gl <220> <221> MISC_FEATURE <222> (18)..(18) <223>
ig%a%t p%z%‘;t‘uf%( TUllgsEZAla or Cys <220> <221> MISC_FEATURE <222>
(E3¥>(19hx 223posakian psilior-19 &8 Al¥s Val, lle, Feu, or Cys <220>
<2L> MISC_FEATURE <222> (20)..(20) <223> xaa at position 20 is Lys

oPdlys BEAPIRE> MISC_FEATURE <222> (21)..(21) <223> xaa at
ée;;??zrzﬁ% %E’?&&Hs%&)ﬁszé%%oaﬁ@l%N|SC_FEATURE <222>

221> MISC_FEATURE
<222> (30)..(30)
«223> Xaa at position 30 is Gly or Cys

<220>

<221> MISC_FEATURE

<222> (31)..(3L) _

<223> Xaa at position 31 is Pro or Cys

<220> _

<221> MISC_FEATURE

<222> (32)..(32) .
«223> Xaa at position 32 is Ser, Pro, His or Cys

<220>

<221> MISC_FEATURE

<222> (33)..(33)

«<223> Xaa at position 33 is ser, Arg, Thr, Trp, LYS, or Cys

<220>

<221> MISC_FEATURE

«222> (34)..(34)

<223> Xaa at position 34 is Ser, Gly, or Cys
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<223> xaa at position 24 is Ala or Cys <220> <221> MISC_FEATURE
<222> (27)..(27) <223> xaa at position 27 is Val or lle <220> <221>
MISC_FEATURE <222> (28)..(28) Page 13 WO 2004/093823
PCT/US2004/006082 x-16020 Sequence Listing.5T25.txt <223> Xaa at
RestigmaSis Lys, Asp, Arg, Glu, or Cys <220> <221> MISgefrEAdUREss2
<222> (29)..(29) <223> xaa at position 29 is Gly or Cys <220> <221>
MISC_FEATURE <222> (30)..(30) <223> xaa at position 30 is Gly, Pro,
Arg, or Cys <220> <221> MISC_FEATURE <222> (31)..(31) <223> xaa
at position 31 is Gly, RIQ¢&8] QuG¥s <2402 ng <3 MRC_FEATURE
<228> (32)..(32) <223> xaa at position 32 is Ser, Pro, His, or Cys <220>
<31 A&%ﬁ%@%RE <222> (33)..(33) <223> xaa at position 33 is
Sap3ArgraehatT posiyooBCyis s220zs8224rgMISC, kA TURE <222>
(34e{34) <223> xaa at position 34 is Ser, Gly, or Cys <220> <221>
MES?_FIEE'A&'UREUKQZZ> (35)..(35) <223> xaa at position 35 is Ala, Asp,
AILLYS: G0 i Gys <R2G 52212 MISCREATURE <3223
(36)..(3Res2@8> xaa at position 36 is Pro, A‘\’Ia, or cys <3205 <3715
MISGs FEATURE <272> (37)..(37) <223> xaa at position 37 is Pro, Ala,
of2@ys maR0Es221> MISC_FEATURE <222> (38)..(38) <223> xaa at
p:gg%@)n %ﬁf?}@Ala, Arg, Lys, His Cys, Absent, or a Modified Residue
<220> <221> D_RES <222> (38)..(38) <223> AMIDATION <220>
> RE <222> (39)..(39) <223> Xaa at position 39 is

g@%.%ggf@%%g Cys, Absent or a Modified Residue Page 14 WO
2@@&709@%%19@20@)&/@06’682 a1 6020 stltfesticeoristingdS T2 ixt
<220> <9P1> ‘f\/IOD_RES <222>(39)..(39) <223> AMIDATION <220>
?gg MISC FEATURE <222> (40)..(40) <223> Xaa at position 40'is

) er%ﬁggCys, Absent, or a Modified Residue <220> <221>
MOB> RBEDATED (40)..(40) <223> AMIDATION <220> <221>
NpS6. FEATURE <222> (41)..(41) <223> xaa at position 41 is His, Ser,
g,lgys‘”? sFEIY8AL, or a Modified Residue <220> <221> MOD_RES

% 413 i hjoteam AMIRATIONGS400% 7 198 ARG GIYSam%a8: 2

Thr Ser ¥esii fiad 8erGe Tyr Lys Glu xaa 15 10 15 xaa xaa xaa xaa xaa
Rheglle xaa Trp Leu Xaa Xaa xaa xaa Xaa Xaa 20 25 30 Xaa Xaa Xaa
g%%?aa R?Basgaa Xaa 3540 <210> 8 <211> 41 <212> PRT <213>
N ﬁialgggg)ﬁgﬁ 23> synthetic Construct <220> <221>
hﬂg&_FEATURE <222> (1)..(1) <223> xaa at position 1 is L-histidine,
R4A3Etdige; - dgsamipo-histidine, 2-amino-histidine, beta-hydroxy-histidine,
S o e, 0 B oy e
<220>
<221> MOD_RES

<222> (39)..(39)
<223> AMIDATION

<220>

<221> MISC_FEATURE

<222>  (40)..C40)

<223> Xaa at position 40 is His, Ser, Arg, Lys, Pro, Gly, Cys, Absent,
or a Modified residue _

<220>

<221> MOD_RES
<222>  (40)..(40)
<223> AMIDATION

<220>

<221> MISC_FEATURE

<222> (41)..(41) _ _

<223> Xaa at position 41 is His, Ser, Arg, Lys, Cys, Absent, or 3
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<221> MISC_FEATURE <222> (2)..(2) <223> xaa at position 2 is Gly,
val, Leu, lle, Ser, or Thr <220> Page 15 WO 2004/093823
- PCTIUS2004/006082 X-16020 Sequence Listing.ST25.txt <221>
MISC-FEATURE <222> (5)..(5) <223> Xaa at position 5 is Thr or Cys
<220> <221> MISC-FEATURE <222> (6)..(6) <223> xaa at position 6 is
wRhsonB3se3<220> <221> MISC-FEATURE  <222> (10)..(18) 722BRa@8052
at position 10 is Val or Cys <220> t221> MISC-FEATURE- <222>
(16)..(16) <223> xaa at position 16 is Gly, Glu, Asp, Lys or Cys <220>
<221> MISC_FEATURE <222> (17)..(17) <223> xaa at position 17 is GIn
or Cys <220> <221>M g6 oFEATHRE | $83%5 .38)5-(L8) <223> xaa at
positionvb8i§iAth Rarsdylge<220> <221> MISC-FEATURE <222> (19)..(19)
<3gp> Xaa at position 19 is Ala, val, lle, Leu, or Cys <220> <221>
MISC PMBARERE <222> (20)..(20) <223> Xaa at position 20 is Lys or Cys
£3%> A= (IISC-FEATURE <222> (21)..(21) <223> xaa at position 21
is Glu or Cys <220> <221> MISC_FEATURE <222> (24)..(24) <223>
é% is.Ala or Cys <220> <221> MISC_FEATURE <222>
>(2 zez>§aa at position 27 is Val or lle <220> <221>
VASEe _PEARY RS KIon4® dy  GI8) <Pix3>Cxaa AbpBISitior 28 MptiyBied Cys
<220> $531¢ R/IISC FEATURE <222> (29)..(29) <223> xaa at position
? Gly or Cys Page 16 WO 2004/093523 PCT/US2004/006082
$8D24 B50tRnse Listing.5T25.1xt <220> <221> MISC_FEATURE
<273> (8MPABOIN223> xaa at position 30 is Gly or Cys <220> <221>
wg;; FEATURE <222> (31)..(31) <223> xaa at position 31 is Pro or Cys
2 A2 FBADRE FEATURE <222> (32)..(32) <223> xaa at position
gt P 105 69322075220 MISCEEATURE ;<2281 ed
(33)..(38ps2R@> xaa at position 33'is Ser, Arg, Thr, Trp, Lys, or Cys
<228> <221> MISC_FEATURE <222> (34)..(34) <223> Xaa at position
3AB-Sanpiishesor Cys <220> <221> MISC_FEATURE <222> (35)..(35)
£29%> dd hr-§hdttion 35 is Ala, Asp, Arg, Glu, Lys, Gly, or Cys <220>
<221> MISC_FEATURE <222> (36)..(36) <223> xaa at position 36 is
§0>A|q,lﬁr g% 5420> <221> MISC_FEATURE <222> (37)..(37) <223>
Xm:at [r@siiQ |s Pro, Ala, or Cys <220> <221> MISC_FEATURE
00> 3B, 8)0822@5‘><h%h1 (FESitidti B8GEProbagat Ay, ByModiifiedys,
Absent, or a Modified Residue <220> <221> MOD_RES <222>
gg§>(38 <223> AMIDATION <220> <221> MISC_FEATURE <222>
>(3§%D ’3x4%aa at position 39 is Ser, His, Pro, Lys, Arg, Cys, Absent
o B>V edifizd Résidue <220>

<400> 9

?is Ala Glu Gly ghr Phe Thr Ser Asp V81 Ser Ser Tyr Leu Glu Gly
1 15

GIn Ala Ala 5%5 Glu Phe Ile Ala ;gp Leu val Lys Gly G1y Pre Xaa
30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

<210> 10
<211> 39
<212> PRT
<213> artvificial

<220> _
<223> Synthetic Construct

<220>
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<221> MOD_RES <222> (39)..(39) <223> AMIDATION <220> <221>
MISC_FEATURE Page 17 WO 2004/093823 PCTIUS2004/006082

<222> (40)..(40) X-16020 sequence Listing.5T25.txt <223> xaa at position
40 is His, Ser, Arg, Lys, Cys, Absent, or a Modified Residue <220>
wAmMER: RES <222> (40)..(40) <223> AMIDATION <2265 s2@dmosos?
MISCFEATURE <222> (41)..(41) <223> xaa at position 41 is His. Ser,
Arg, Lys, Cys, Absent, or a Modified Residue 4220> <221> MOD_RES
<222> (41)..(41) <223> AMIDATION <400> 8 xaa Xaa Glu Gly xaa xaa
Thr Ser Asp xaa Ser Seribypd-YbakhXaa i1 6 4§. #h xagxaa xaa xaa xaa
Phé%llle xaﬁl&gﬁévﬁﬁaa Xaa xaa xaa xaa xaa 20 25 30 xaa xaa Xaa xaa
x&§85%3a Xab Kechan 340 210k QT MHTARRRRT <213>
Artificial 4228 na2P@s@ynthetic Construct <220> <221>
Mlsc_FEA;H%Ehfs%%a?n@-@asaga%zéammswn roll QRS
<220> <221> MISC_FEATURE <222> ( )@ 6) <223> xaa at position 6 is
Phe or C§&PRar3 bW et Bts thE AT URIPhE oY1 O) T 1109 0823 Kad YT
at position 10 is Val or Cys <220> <221> MISC_FEATURE <222>
(1;(%0@6&8?%? at position 16 is Giy or Cys <220> Page 18 WO
2Q04209 Fe31/US2004/006082 X-16020 Sequence Listing.ST25.txt
<2933 MIBE FTERTURE" 2099:5117)5¢17)Ad223% X@H at position 17 is GIn
oLgys- <220> <221> MISC_FEATURE <222> (18)..(18) <223> xaa at
p]cségien %gﬁ;ﬁgmﬂ@ys <220> <221> MISC_FEATURE <222>

(L5 %19¥52 %4 aa AbROSIHANCH jSviNa Qlroxgp<220> <221>

Mi FEATURE <222> (20)..(20) <223> xaa at position 20 is Lys or Cys
<Z §<3&g3_NH§ngEEATURE <222> (21)..(21) <223> xaa at position
2%3225|u @D Cy8)<220> <221> MISC _FEATURE <222> (24)..(24) <223>
x&4%8t pdRoitoRoRE A8 Cyis S48odY %081 VRliSC_FEATURE <222>
(282028) <223> xaa at position 28 is Lys or cys <220> <221>

M} ;_Fl%ﬁft}%“yﬁb (29)..(29) <223> xaa at position 29 is Gly or Cys
<2213> <231>aMIBC1 BleA BURETK22295(30)..(3Q) <223> xaa at position
3QJsSly or Cys <220> <221> MISC_FEATURE <222> (31)..(31) <223>
xaazatpasisanr8arismPro or Cys <220> <221> MISC_FEATURE <222>
(RN eRaE a3 ALRosilen AR Isger Bip, s gy, Cys <220> <221>
MISC_FEATURE <222> (33)..(33)'<223> Xaa at position 33 is Ser, Arg,
Igg%qu,h%%WQE§M§E<220> <221> MISC_FEATURE <222> (34)..(34)

xa@ @l @osition 34 is Ser, Gly, or Cys Page 19
<223> Xaa at position 7 is Thr or Ser

<220>

<221> MISC_FEATURE

<222> (B)..(8)

<223> Xaa at position B is Ser, ala, or Thr

<220>

<221> MISC_FEATURE

<222> (9)..(9)

«223> Xaa at position 9 is Asp or Glu

<220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> Xaa at position 10 is Leu, Cys, Ala, Ile, val, or Met

<220>

«221> MISC_FEATURE

<222> (11)..(11)

<223> Xaa at position 11 is Ser or Ala

<220>

<22]1> MISC_FEATURE

«222> (12)..(12) .

<223> Xaa at position 12 is Lys or Ala
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WO 2004/093823 PCTIUS2004/096682 <220> X-16020 sequence
Listing.ST25.txt > <221> MISC_FEATURE <222> (35)..(35) <223> xaa
atposition35°is Ala, Asp;, Arg, Glu, Lys, Gly or Cys <220> <221>
MISC_FEATURE <222> (36)..(36) <223> xaa at position 36 is Pro, Ala,
Cys, Absent, or a modified Residue <220> <221> MOD_RES <222>
¥a5)0(36)35223> AMIDATION <220> <221> MISC_FEATURE /527983006052
(37)..(37) <223> Xaa at position 37 is Pro, Ala, Cys, Absent, or a modified
Residue <220> <221> MOD_RES <222> (37)..(37) <223> AMIDATION
<220> <221> MISC_FEATURE <222> (38)..(38) <223> xaa at position
38 is Pro, Ala, Arg, Lys. Hisad"¥eahaee i S ikgMagifieg Residue <220>
<221> MOD_RES <222> (38)..(§8) <223> AMIDATION <220> <221>
I\E%@_Fﬁﬁ'&yggmﬁgz» (39)..(39) <223> xaa at position 39 is Ser, His,
Pear ys (MY, EIB)Cys, Absent, or a modified Residue <220> <221>
MOB> REE 85795180 (33)T <538-CAMIBATION <220> <221>
MI2G FEATURE <222> (40)..(40) <223> xaa at position 40 is His, Ser,
Ajﬁg;ys“fﬁ%_ YEys, Absent, or a modified Residue <220> <221>
MEY3> Rich §22563 {én. (30)i <237 AMIDATION e5220%5221>
I\/(Iﬁg:)_FEATURE <222> (41)..(41) <223> Xaa at position 41 is His, Ser,
A bysufsys sAbseat, or a Page 20 WO 21814/093823
P§§'§US§B‘@41®H@B082 16020 Seq;;;ce Listing.5T25.txt Modified
Ré&iue D A0-PLODTMBD REY 25498 (41)..(a1) <223> AMIDATION
<#20> <221> MISC FEATURE <222> (42)..(42) <223> Xaa at position
Ql%ﬁﬁf@gﬁbsent, or a modified Residue <220> <221>
MUB> RES aR2sididh.(UR)i <228> AMIDATION <220> <221>
MbSE.. FEATURE <222> (43)..(43) <223> xaa at position 43 is Pro, His,
cy&1ADb oeanridified Residue <220> <221> MOD_RES <222>
¢! §14§§?%g§%§§4\4ggﬂlpg\g 330752212 MISC_FEATURE <222>
(44)..(44) <223> xaa at position 44 Is Ser, His, Cys, Absent, or a modified
g@ueﬁgg_oﬁﬁg%p MOD_RES <222> (44)..(44) <223> AMIDATION
<4Q0> 9@Hss Alee@lu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1°8230 1% R MesAtaanyd&hs P %6 A¥S Trp Leu Val Lys Gly Gly Pro
Xaac20 25 30 xaa Xaa xaa xaa Xaa Xaa Xaa xaa xaa xaa xaa xaa 35 40
gt 1’9{3?—1“@;‘%E<212> PRT <213> Artificial <220> <223> synthetic
Coprstrugha<3205Pagen21dMe 2411144093823 PCT/US2004/1106082
)S:-Z%QZO Sequence Listing.ST2S.txt <221> MISC_FEATURE
<221> MISC_FEATURE

<222> (20)..020)
<223> Xaa at position 20 is Arg, Cys, or Ala

<220>

<221> MISC_FEATURE

<222> (21)..Q21)

<223> Xaa at position 21 is Leu, Cys, or Ala

<220>
<221> MISC _FEATURE
<222> (22)..02D
" «223> Xaa at position 22 is phe, Ala, or Tyr

<220>

<221> MISC_FEATURE

<222> (23)..02%)

<223> Xaa at position 23 is 1le, val, Leu, Gly, or Met

<220>

<221> MISC_FEATURE

<222> (24)..(24)

<223> Xaa at position 24 is Glu, Cys, ala, or Asp

<220>
<221> MISC_FEATURE
<222> (25)..02%)
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<222> (1)..(1) <223> Xaa at position 1 is L-histidine, D-histidine,
desamino-histidine, 2-amino-histidine, beta-hydroxy-histidine,
homohistidine, alpha-fluoromethyl-histidine, alpha-methyl-histidine, Arg,
Tyr, <220> <221> MISC_FEATURE <222> (2)..(2) <223> xaa at position
V& BlypBers Ala, or Thr <220> <221> MISC_FEATURE <222H:63)0(8)s082
<223> xaa at position 3 is Glu, Ala, or Asp <220> <221>
MISC_FEATURE <222> (4)..(4) <223> xaa at position 4 is Gly, Ala, or
Val <220> <221> MISC_FEATURE <222> (5)..(5) <223> xaa at position
S5is Thr, Cys, or Ala <R2(p2022dquMIQC FEMABURES 222> (6)..(6)
<228t X X82aRPoMGOR 61s2PHES, Cy@, AlkR.oPIBy «2IFs <221>

MISfe. FATURE <222> (7)..(7) <223> xaa at position 7 is Thr or Ser
<22§)‘l> <MISS. 5 REEATURE <222> (8)..(8) <223> xaa at position 8 is
SEfpRa, st bt $AQ3or22% MISE JFEATURE <222> (9)..(9) <223>
xaa at position 9 is Asp or Glu <220> <221> MISC_FEATURE <222>
(ﬁﬁ%ﬂO)Mfgg%m@t position 10 is Leu, Cys, Ala, lle, Val, or met

<221 <2%> MISQ_FEATURE <222> (11)..(11) <223> xaa at position
175838erGrAtE 6192281 IWHST CEBATURE <2225 (12).:(12) <223>
Xaazabk-position 12 is Lys or Ala Page 22 WO 20041093823
P%}?Sﬁ%@gw X-16020 sequence Listing.ST2S.txt <220> <221>
MR > F Rbosid2dn @B3)s(13n<233> ¥aanak position 13 is GIn or Ala
<%§90>><221> MISC_FEATURE <222> (14)..(14) <223> xaa at position
14asetyANa, deautle, or Val <220> <221> MISC_FEATURE <222>

(1 5)(2223X3A at posjtion 15 is Glu or Ala <220> <221>

M _Féﬂﬁ'@ﬁ@ogﬁﬁ %6)1..5(1 )y<%r2§¥5>(aa at position 16 is Glu, Cys,
OR8> <220> <221> MISC_FEATURE <222> (17)..(17) <223> xaa at
pd8kEn 1AISEIBEYs, or Ala <220> <221> MISC_FEATURE <222>
(18R 18«2 28> pexd witoposhion ERysoAlgwr Cys <220> <221>
MI$5.FEATURE <222> (19)..(19) <223> xaa at position 19 is Val, Cys,
OKPdd> <2805 «PRIRMISC_FEATURE <222> (20)..(20) <223> Xaa at
p3S8in 231 AGitus . Al <320%231> MISC_FEATURE <222>
(21)..(21) <223> xaa at position 21 is Leu, Cys, or Ala <220> <221>

MISS1. FEATURE 15222> (22)..(22) <223> xaa at position 22 is Phe, Ala,
Ok IYX><AA2¥.<22X> MISC_FEATURE <222> (23)..(23) <223> xaa at_
pé%gaﬁ?n 2845 3fe Poal a0, By Sof fhet ¥2000588% 1 SN iUt Eied e due
<2223 (24)..(24) <223> xaa at position 24 is Glu, Cys, Ala, or Asp <220>
<;%%2/|2§§;§§5 URE <222> (25)..(25) Page 23 WO 2003/093823

P& 2 X-16020 Sequence Listing.ST25.txt <223> xaa at
p%g&n 25 is Trp, Ala, Phe, or Tyr <220> -

<221> MISC _FEATURE
<222> (33)..(33)
<223> Xaa at position 33 is Ser, Cys, Absent, or a modified Residue

<220>

<221> MOD_RES
<222> (33)..(33)
<223> AMIDATION

<220>
<221> MISC_FEATURE _
<222> (34)..034) o
- «223> Xaa at position 34 is Gly, Cys, Absent, or a Modified Residue

<220>

<221> MOD_RES
<222> (34)..034)
<223> AMIDATION

<220>
<221> MISC_FFATURE
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<221> MISC_FEATURE <222> (26)..(26) <223> xaa at position 26 is Leu
or Ala <220> <221> MISC_FEATURE <222> (27)..(27) <223> Xaa at
position 27 is Lys or Ala <220> <221> MISC_FEATURE '<222>7(28)..(28) -
.223> Xaa at position 28 is Asn. Cys, or Ala <220> <221>
MISC_FEATURE <222> (29)..(29) <223> xaa at position 29 is Gly or Cys
wa3aR a3l MISC_FEATURE <222> (30)..(30) <223> xap@i positiaices?
30is Gly or cys <220><221> MISC_FEATURE <222> (31)..(31) <223>
xaa at position 31 is Pro or Cys <220> <221> MISC_FEATURE <222>
(32)..(32) <223> xaa at position 32 is Ser, Cys Absent, or a modified
Residue <220> <22]7% EuS <%2 § 5@ <2§3> AMIDATION
<2303 <2sh> NHSC_ FEA WEB 1330093y <2232 xaa at position
3313SeKagyat MISEHOBr3R mwﬁed Résidiiseadp oy < Mesiied RRE due
<238 (33)..(33) <223> AMIDATION <220> <221> MISC_FEATURE
<QZZ>( <223>xaaaIpo&Uon34|s(Hy,Cys Absent, or a
rg ﬁed&gl%g ?<220> <221> MOD_RES <222> (34)..(34) <223>
AMIDATION <220> <221> MISC_FEATURE Page 24 WO 2004/093823
PBUS2004/006082 X-16020 Sequence Listing.5T25.txt <222>
%2(35§%223@&Ha at position 35 is Ala, Cys, Absent, or a modified
Bk 30 PRITINRAD TS D55 AR o8y 42588 RO FiSNE
<&2@> <221> MISC_FEATURE <222> (36)..(36) <223> xaa at position
g % AAbsent, or a modified Residue <220> <221> MOD_RES
i n<223> AMIDATION <220> <221> MISC_FEATURE
> (37)..(37) <223> Xaa at position 37 is Pro, Cys, Absent, or a
@éed&g@d@m—uﬁg20> <221> MOD_RES <222> (37)..(37) <223>
Aagggm <29> <221> MISC FECATUR}E <222> (38). ng 2@3 52232 xaa
at posmon%g is1o, E’ys Absen {odr & foditied ReSidie 2 > <5§“1
RES <222> (38)..(38) <223> AMIDATION <220> <221>
h@? 5)<222> (39)..(39) <223> Xaa at position 39 is Ser, Cys,
Ad3gént, eh@mmrmed Residue <220> <221> MOD_RES <222> (39)..(39)
<2232 AMIDATION <400> 10 Xaa xaa xaa xaa xaa xaa xaa xaa Xaa Xaa
xed kaa sq Xeardea Xaa 15 10 15 Xaa Xaa xaa xaa xaa xaa xaa xaa
x5 0 foil 19 iba 1ar 3913 232 20 3 300RAXAB AR A 1R 1RR
35 Page 25
<220>
<221> MOD_RES

<222> (38)..(38)
<223> AMIDATION

<220>

<221> MISC_FEATURE

<222> (39)..039)

«223> Xaa at position 39 is Ser, Cys, Absent, or a Modified Residue

<220>

<221> MOD_RES
222> (39)..(39)
<223> AMIDATION

<400> 10
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10 15

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa §aa Xaa Xaa
25 0

Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35
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