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MOLECULES FI ELD OF THE | NVENTI ON The present invention relates to a

formul at i W@ 068188 for the oral adm nistration S conprisipggsoegbaicagon-1i ke
peptide-1 (G.P-1) conpound and a specified delivery agent. Oal

adm nistration of the fornulations can be used to treat type 2 diabetes as
well as a variety of other conditions. BACKGROUND OF THE | NVENTI ON 10 Over
t he past several decades, continuous strides have been made to inprove the

treatment of di aboipeoR FORUDMINISTERINGGLRY MIOLEA9RES W th di abetes

have type 2 diabetes, also known as non-insulin dependent diabetes nellitus
(NIDDM). Type 2 diabetics generally still .nmake insulin, but the insulin
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enhanci nanh ol oBRERUEEOCT S204% nduei ng wel ght | ass.  Further.

pre-clinical studies suggest that GLP-I may also act to prevent the A cell
deterioration that occurs as the disease progresses. Perhaps the nost

salient characteristic SACKEROUND OF THE L] NEBIQN nul ate insulin
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using insulin es of oral erapi es

| ncr easitr@trdift BF diabespmeltas mEPrbmma'ly 90\ ipepyle withafiatetdsitavd typbar apeut i ¢
has been extrenely difficult. This is primari lﬁ- due to the instability of
t he peptdlﬁ@tq;ualsménmaﬁmlusulnwgdqppmsé@bc?tes mellifug QUEPEBM}:. oF¥§12%at i ons, ~and

in Vivo.g, .| .Cl k-niGal,. s | e i - ounds to
treat | mlmABrg Blntrdty Bl S sl SR O C oGS el Brrkdeyely yBREP S0
conpounddg¥eslls. Mekis iR inddp bbcausethe waioslt GinSuliagid @ited isrespyreetd on or

t hrough continuous subcut aneous infusion or continuous intravenous

admilfi strising Waod seay levgls ds not sufiivicattp allawy erdls dq effpentiy takeswpaiv®sg and 2-
tnder t s e iPE B s RF BiBlsen t hat “rmy i nvol ve several injections per day.
Thus, there i%lagd&d) dfPre-clinical and clinical research data suggests that glucagon-like
peptide-1 (GLP-1) compounds show great promise as a treatment for type 2 diabetes and
other conditions. GLP-1 induces numerous biological effects such as stimulating insulin
20  secretion, inhibiting glucagon secretion, inhibiting gastric emptying, enhancing glucose
utilization, and inducing weight loss. Further, pre-clinical studies suggest that GLP-1
may also act to prevent the 8 cell deterioration that occurs as the disease progresses.
Perhaps the most salient characteristic of GLP-1 is its ability to stimulate insulin secretion
without the associated risk of hypoglycemia that is seen when using insulin therapy or
25 some types of oral therapies that act by increasing insulin expression. '
However, development of a GLP-1 therapeutic has been extremely difficult. This
is primarily due to the instability of the peptide during manufacturing processes, in
solution formulations, and in vivo. The only published clinical studies employing GLP-1
compounds to treat hyperglycemia or other conditions involve formulating GLP-1
30 compounds such that they can be delivered by subcutaneous injection or through

continuous subcutaneous infusion or continuous intravenous administration, Many type 2



devel op  GLP- | conpound therapeutics that can be delivered by an algﬁrggfimf
non- ‘i nvasi ve means such as by oral delivery. 5 Unfortunately, ther 0
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In vivo st uence t Ity to deliver~a conmpound orally. 2
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resent inventjon enconpasses the develo nt of .,hovel fornul n
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cross gut membranes and yet remain therapeutically active. Although the delivery agents

20 employed in the present invention have been disclosed in a series of U.S. Patents (see
U.S. Patent Nos. 5,541,155; 5,693,338; 5,976,569; 5,643,957; 5,955,503; 6,100,298,
5,650,386; 5,866,536; 5,965,121; 5,989,539; 6,001,347; 6,071,510; 5,820,881; and
6,242,495; see also WO 02/02509; WO 01/51454; WO 01/44199; WO 01/32130;

WO 00/59863; WO 00/50386; WO 00/47188; and WO 00/40203), oral administration of

25  formulations comprising GLP-1 compounds with these delivery agents has not been
disclosed or suggested. Further, numerous parameters impact whether a particular class
of compounds can be effectively delivered in combination with one or more classes of
delivery agents. For example, the conformation of the peptide, the surface charges on the
molecule under certain formulation conditions, the solubility profile, the stability as a

30 formulated component, as well as susceptibility to protease digestion and in vivo stability

all influence the ability to deliver a compound orally.



GLP- | conpound and a specified delivery agent. The GLP- | conpound2dakUBozis
native - GLP-1; G.P-1 fragnents; G.P-1 anal ogs; G.P-1 derivatives of native,
fragment s w@oes/o7amsl ogs of GLP-1; and Exendi n-3 and Exendi ne@t/usoBeidel i very
agent is selected from delivery agents described in U S. Patents 5,541, 155;
5,693, 338; 5,976,569; 5,643,957, 10 51955, 503; 6, 100, 298; 5, 650, 386;

5, 866, 536; 5, 965, 121; 5,989, 539, 6, 0013_347 6,071, 510; 5, 820,881; and

6, 242, 495; and WD 02/ 02509; W0D01/514547 WO01/44199; W0O01/32130; WOOQO 59863;
V\DOO’50386 WOOQO 47188; and WD 00/ 40203. Preferred G.P-1 compounds are

anal ogs or derivatives of anal ogs having 15 nodifications at one or nore of
the foll ow ng positions: SSUWAHM‘THEINXENTIONS 27, 30, 33, and 37

and show i ncreased pot.ency, ared w Va fll%g’ {% Preferred
GLP-1 conpoun e&’Feég'é {10y Q&P QPRRASPSS o 6’3 aonsse B) NG 3,
EI(E)QQI DSEQE Ol GF WgE%“P %Eﬁéagd ety %’“h%”%,%es %E%.Mlﬁ?; T S[E))Q ID
20 NOs 14>resbﬁtrqumtleh@rmedbs@ilerrmﬂmmpwhmﬁmbeadtﬁmster’eédrdlhy comprisimpds of SEQ
| D NO 2, QD NO, 12, SEQ. 13 an S | D NO 1 Preferred
del i verycgjaehﬁgl)‘@?‘én%?é@&ﬁpﬁ%@eﬁ?ﬁ ﬂmgggrle@@rm g@ &Ry agent s

del t d th
are el | A Ageplspigage e iabg, ety e iy o7 e

24, 26, 28alogdof GIP-13nd Bxdndin-2andERendad4. e déliverﬁ&genﬂih selbétedffﬁ)m 51, 52,
and 54. The present invention also en coi’rﬁ)ass stinulating t he

QP | debssy agentydescubas indd-Si Fatente et SHichoud, ﬁ%l %297%69,5%»%3 #2bhod
CONp S| ’3995%%?; ; Fbo‘?ggsgﬁg‘g@g%t %@68%35%%? 1§;1’,S 5?9%3511529“6“%?’&7 ve amount of

t he oral "t°orimu hétern recept or
sti mul at |6g071;5rloj tsgszowmemdm 240, 4953 ahd WO owods@%nmm/swsdl abet es and

obesity. WD 03/072195 PCTI USO3/03111 A- DETAI LED DESCRI PTI ON OF
THE | NVEIWQ(Q‘W‘*F‘H@% W@@-‘-(@tﬁ%r“é@@?’@%@%l\yr@ 0Q/8@3865 'WEHRMA7188; andl used i n
this spe ?‘%dﬁ conforms with the Iist contained in Table 3 of Annex C,
Appendix € PCT Adm nistrative Instructions and with 37 CF. R

1. 822(d)(1)(ZMrredGLFOIrcdm;smae&eeﬁalbg@ormee@emeslomuﬁmgm di scl osed and
described herein, the following terns and abbreviations are defined as

fol | dfs. musdifications atfape onere ofthe felloyangpemitiensh 8, k% 46518, 4920001 25, édnpound
and &SRO etl3515ha YR iRASRla S0ty DSlphES A S GRmGR, 20 NI ster ed
Preferred GLP-1 compounds are also described in SEQ ID NO:1, SEQ ID NO:2, SEQID .
NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ
- IDNO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13, or SEQ ID
20 NO:14. More preferred GLP-1 compounds are described in compounds of SEQ ID NO:2,
SEQ ID NO:12, SEQ ID NO:13, and SEQ ID NO:14.
Preferred delivery agents are described in Table 1. More preferred delivery agents
are delivery agents corresponding to numbers of Table 1 selected from the group
consisting of 1, 2, 4, 5, 6, 9, 10, 11, 13, 14, 15, 20, 21, 22, 23, 24, 26, 28, 30, 31, 35, 36,
25  38,39,40, 41, 42, 43, 44, 46, 51, 52, and 54.
The present invention also encompasses 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 the oral formulation described herein.

Subjects in need of GLP-1 receptor stimulation include those with non-insulin dependent

30 diabetes and obesity.



G.P- | conpound passes through the gut into the systenic circulation 1aAgb o6
the ability 10 to bind to the GL.P-I receptor and initiate a signal
t ransduct wmoyemiwsay resulting in insulinotropic activitypcigsosidtiul ati on

can optionally conprise other agents so long as the G.LP- | retains the
ability to bind the GLP- | receptor. The term"oral" as used herein refers
to delivery of a conpound by nouth such that the conpound passes through
the stomach, small intestine, or large’intestine into the 15 systenc
circul ation. The terpgTAIPED M@smpﬁEmNTﬁgﬁ\ers to pol ypepti des
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GLP- 1( 7- 36) NHXhe tigeplétter ﬁblagmmmqod@lﬂx anlnnalae:ld@gsed iGiths spebificatian i ves of

t |1 t f GLP-
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insulinotropic activity. term"insulinotroprc¢ activity" refers to the
abilify to st |qupanpesasrﬁtthe| preseat:memtmm asidisclosegambdestniber lereingttie gl ucose

| evel s, re, cau3| Iucose u b IIs and decreased plasma

gl ucose ﬁ@@&wg W%F@a gh%k ﬂ&%ﬁ@‘ﬂ@thlty can be detgrn1ned 25

usi ng the net I nsul i not ropi c
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| es that K have extended petabolic stabi]ity ang |rrpro

GLP-|
bi ol ogi CQGL%U&PPWPPW maﬁeswaﬁgh&w gupintq thesystemicoirculatigh and antéea Bfm ned

usi ngpth QH_U@E_I’I Pﬁ,&ﬁ,l PI1V
resi g?an? p@h?giﬁt e grles&%tdr%mkﬁﬁmg{mim ec| IreSd%a ext ended
nmet abol i dnsiﬂlﬂhiﬁo;ﬁé)hétwm G!Bb(ﬁrﬂﬁﬂz&oﬂ@!ﬁ OpicHally torhprisé ather adeytsab dorgg dshat  of
nati ve G.P-| resistant GLP- nol ecul es can have an amno acid

changg atth@cﬁEPﬂIthaIm# th"eélﬂbﬁ’tﬁbéﬁii@fepﬂdp('bﬁfé’ﬂtpbn 8), or DPP IV resi stan]'E )
t t t
peptides can Haug. g ﬁ&%lﬁf&'ﬂpe% @idél@%%dfé_%@bﬁnﬁ%ﬁé&oﬁ@édh y o €

DPP 1V to the "recogni Ssite IS a

pol ypept itight tidonipoasd pisrses" thtoughald stomacH, smak imeéstie) o lageinntestne iints the om t he
N-term nus and/ or C-term nus of GLP- | (7 37)OH or an analog or derivative
t her bdf FydemigaiirlaioNr e used to descrl be GP-1 (7-37)OH is also applicable

to GLP- | {7 agiRil, o051 SYAMRLET SehRed ferkid TR Qb Bl AR duaPhligh 1 agment

obtained by tru ing two am no acl s nus and one am no

aci d frommfubdlyectrrin rGDB:lJ@olyﬁbptuRB(@DPam-dfs)omaﬁleLPrE(g%mH%\ ,GIgenot ed by
t he sane nunber as t corresponding amno acid in GP-1(7-3 XO—I For

exanpl e, ftagmehts; GLR Iremalogh,GEPA] clerigatiles of naturally occurring GLP-1 polypeptides,
GLP-1 fragments, or GLP-1 analogs, and Exendin-3 and Exendin-4 that have the ability
20  to bind to the GLP-1 receptor and initiate a signal transduction pathway resulting in
insulinotropic activity.

The term “insulinotropic activity” refers to the ability to stimulate insulin secretion
in response to elevated glucose levels, thereby causing glucose uptake by cells and
decreased plasma glucose levels. For example, insulinotropic activity can be determined

25  using the method described in Example 1. A GLP-1 molecule has insulinotropic activity
if islet cells secrete insulin levels in the presence of the GLP-1 molecule above
background levels.

The term “DPP IV resistant” refers to GLP-1 molecules that have extended
metabolic stability and improved biological activity. For example, DPP IV resistance can

30 be determined using the method described in Example 2. A GLP-1 molecule is DPP IV
resistant if in the presence of DPP IV the GLP-1 molecule has extended metabolic



in GLP-1(9-36)OH is at position 9; position 12 is occupi ed byphenyl 3'1‘3‘&1'16%

and position 22 is occupied by glycine, as in G.P-1(7-37)CH For - 06
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aci d, respimotacidsfyom (HeV-tdrmiis agdioe €-tehsiaus 6CGLEA (P3T7)PK pt htl@&salogiomhi ch one
or nore am no acids have been added to the N-term nus and/or C-term nus of

GLP- 1 (deriyatiygiheresf. Theperenciate usethigl deseribe{al:Rd(7-37)OHds plse ppplicablet hat

The am nf Gbt daribmepits Pk YREnbIB PRS0 Hinditd G sbinBlp IR o
nunber asy&tﬂ&aﬁﬁg]hﬁ@&ﬁﬁwdwisaﬂ‘&mmem&ﬁﬁﬁus%ﬂ’oﬁéZm?x?o)é&zjhfr&ﬁrtﬁé(@rrpl ejora 21
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ext ended P- | I r rably the sane as or a conservative
substi t@?sbwnﬁi%h@mﬁg&g)ﬁﬁ‘ﬁi&?‘ﬁe correspondi ng position of °

GLP- 5 1- 37) OHa “SIIF0P afdlbgtshad Buttieicat hemoRgy &NGER- G- B37)OH R L TaghRnfse
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[md' fi Cf‘éd 188t f3dm QE, t, tHREES fltr o} Five AMTIHOUcRIZ dHfféY fFsin BB o a8idGAT bon at ons,
erm na
- corresponding position of GLP-1(7-37)OH or a fragment of GLP-1(7-37)OH. In the
20 nomenclature used herein to designate GLP-1 compounds, the substituting amino acid and

its position is indicated prior to the parent structure. For example, Glu**-GLP-1(7-37)0H

designates a GLP-1 compound in which the glycine normally found at position 22 of
GLP-1(7-37)OH has been replaced with glutamic acid; Val®-Glu*2--GLP-1(7-37)OH
designates a GLP-1 compound in which alanine normally found at position 8 and glycine

25 normally found at position 22 of GLP-1(7-37)OH have been replaced with valine and
glutamic acid, respectively.

GLP-1 molecules also include polypeptides in which one or more amino acids
have been added to the N-terminus and/or C-terminus of GLP-1(7-37)OH, or fragments or
analogs thereof. It is preferred that GLP-1 molecules of this type have up to about thirty-

30 nine amino acids. The amino acids in the “extended” GLP-1 molecule are denoted by the

same number as the corresponding amino acid in GLP-1(7-37)OH. For example, for a



am no group, or termnal carboxylic acid group. A chem cal nodificaitofi6 2006
I ncludes, but is 15 not Iimted to, adding chem cal noieties, creating new
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expressi gn. of B%)%ﬁa SE.t ' f.he_ B+l act amase E(AZZW stubslifrﬁ%te that emts

f1 uor escBIHHn capgns ¢ é‘Hvﬁ%a‘Bﬁis © BERUPE RFSH e RUPRY B BS Bt cor p. )
can then,pRsindd9@tiné gr_dixﬁbﬂl\?-ah@ﬁtioﬁ%i’@rghﬁﬁ‘é‘ heXRAReer Iy9ind HBRstidn gf amount of
GLP-1 agonist to provi de a 15 measure of GLP- | agoni st potency. The assay
i s furt hglutxsis or adpadid carttixykiaatid grapsznd dedd}iosof glutamidd 6r SpaBdBingSee al so

Exampl e ...Jhe EC50 values for the c und .
P Hodig;:atelons of the term?nal amino group 1%@]:1)1 e, S1;hout limitation, the des-amino,

20  N-lower alkyl, N-di-lower alkyl, and N-acyl modifications. Modifications of the terminal
carboxy group include, without limitation, the amide, lower alkyl amide, dialkyl amide,
and lower alkyl ester modifications. Lower alkyl is C;~C4 alkyl. Furthermore, one or
more side groups, or terminal groups, may be protected by protective groups known to the
ordinarily-skilled protein chemist. The a-carbon of an amino acid may be mono- or

25  dimethylated.

For the purposes of the present invention, an in vitro GLP-1 receptor-signaling
assay is used to determine whether a particular extended GLP-1 peptide will exhibit
insulinotropic activity in vivo. Extended GLP-1 peptides encompassed by the present
invention have an in vitro potency that is not less than one-tenth the in vitro potency of

30 the DPP IV resistant GLP-1 analog known as Vals-GLP-1(7-37)OH. More preferably, the



listed in exanple I were deternined using the BLAM assay descri bed 2a0mg2006/
generating a dose response curve using dilutions ranging from 0.00003
nanonol awe® 03/@219snanonol ar. Relative in vitro potency val perusesnsest abl i shed
by running 20 Val'-G.P-1(7-37)CH as a control and assigning the control a
reference value of 1. The term"delivery agent” refers to nolecules in U.S.
Patents 5,541, 155; 5,693, 338; 5,976, 569; 5, 643,957; 5, 955,503; 6,100, 298;

5, 650, 386; 5, 866,536; 5,965,121; 5,989, 539; 6,001, 347; 6,071, 510;

5. 820, B&3enARIGEP2Roia: ofE prol ORI DN Sie WBoRA SHABH: pl: By d4199: VO

01/ 32130; WO 00/ 59 ;25 WD 80/ 50386; WO 00/47188; and Iil\tD 00/ 40203. The

del i ver Wal6hPsl(338)@Hner al |y derived from anino acids and are useful in

the oral formnyl ations of, the present jnvention,. The derived.am no acids can
also be in th T"B'Iorﬁ%?ncﬁ'o?%/usgﬁihﬁffnbl?i meagire ofthe ?&Bg’.offﬂ?ri’epgﬁ? acid is any

car oxy iyl il QoM Beeclor if83LLBARALES, MG AN iCOriac] e naturally

occurring and s et c am no aci acl e elther peptides or
30 tdo JEGHEYwehialristhe affectivelcondentiation of dompduhd thae ceshiys it 3084 agivatyis awhi ch can
be |i nked, &m%] an ester, anhydride, or anp_anhydride |jnkage. Peptides are
Cwo or  riiele PSRRI R PoTiment s BRAPURQSD S 9 PIESSTERNNGSDOFIA 1 j oi ned by

a pepti . | . ﬁﬁ?zpﬂ | cﬁgg | | two am no
aci ds tg)%[g%%%edgfeﬁ%gﬂseﬁﬁ\% %n se%cg%%cfh%udﬁ%&gggaeﬁnﬂp(%@sam g.gbgf‘g fgrér: ed peptides

i ncl ude BlLAM2lS thde stabliyfeixpreepihc h@an IGIIR- h rgdepior. dThese ITRK 1298 celistapt i des.
Furthernore, the delivery agents of the present invention are optionally in

a salt stabiyintagratechH PN vestorhaving 3 ¢MBdesponss elemenhy(GRE) fowingc aci d,

sul figri ' | ' Lir ' ' i
phoddhacaBfefon BE BB ABANT ke TBilErcRSEM £GTF ool hibhe .
aci d, sqedeptor iniditexa signalibitassulty ih AotiVation Gfthe SAVDP tdsponse elbintont &l  and
pot assi um carbonate. 10 The various oral formulations of the present

i nvent i Hbseayens gxpression of klectimase sThebBactamase SHH24AM spbstrate fhahpmits buf f er .

Exanpl esy.0f _phar maceut.i cal | I MIsn. i.ncl u h pbuffers
such as Oﬁegg egvg‘ﬁﬁ lé:tr‘?f %ﬁgg‘%in@f@?ﬁ%%?@g(‘% ;‘I)Ea;slj? lé) Fé;}%ﬁ'cﬁgtaoqugﬁ%}a{ﬁ ,ebes odi um
acet at e,adgedioléR]1§ that Bdve bes@ ek pbdtd & 4 spRtific aBloudtloPGLPA Fohidt BYbvidéadl yci ne,
histidine, lysine or arginine. Qher pharmaceutically acceptable buffers are

knowd i rmeagere D GAPL1 prastiss pateingy. Theeassay is durthes dgssribed suZlokamik, sealgr oup

consi st fo . phospha | S | eat n | ycine ven nore . preferably

t he buf f@%%“%@ﬁ@?é@%&oﬁwe?h@‘eg%‘%eﬁfﬁiufﬁf‘%fg‘h? PR en about 1
MM and RdiVexdmysle 1 were Betefriingd asihy the! BIGANDARASA ddséribedhboge Bet Wween about 10
mM and about 50 nost preferably the buffer is about 20 M 20 The pH of

t he or algeherating sadosemesponseiirvasusing dibntions vangingsfrem 0100003 asrpmalarite 30
nanomolar, Relative in vitro potency values are established by running

20  Val®-GLP-1(7-37)OH as a control and assigning the control a reference value of 1.

The term “delivery agent” refers to molecules in U.S. Patents 5,541,155;
5,693,338; 5,976,569; 5,643,957; 5,955,503; 6,100,298; 5,650,386; 5,866,536;
5,965,121; 5,989,539; 6,001,347, 6,071,510; 5,820,881; and 6,242,495; and
WO 02/02509; WO 01/51454; WO 01/44199; WO 01/32130; WO 00/59863;
25 WO 00/50386; WO 00/47188; and WO 00/40203. The delivery agents are generally
derived from amino acids and are useful in the oral formulations of the present invention.,
The derived amino acids can also be in the form of poly amino acids, and peptides. An
amino acid is any carboxylic acid having at least one free amine group and includes
naturally occurring and synthetic amino acids. P61y amino acids are either peptides or
30 two or more amino acids linked by a bond formed by other groups which can be linked,
e.g., an ester, anhydride, or an anhydride linkage. Peptides are two or more amino acids



acceptable for oral admnistration. Preferably, the pHis adjusted tZOleUB 2006
bet ween about 7.0 and about 9.0, nore preferably the pH is between about
7.4 and 8wWOoEYRmsnore preferably the pH is between aboutp@r@sesndifi. 4. Most
preferably, the pHis between about 7.8 and 8.1. 25 The various oral
fornmul ati ons of the present invention may optionally enconpass a suspending
agent. Sone delivery agents require a_§yspendi ng agent due to their
solubility characteristics. An exanple of a suspending agent is

hydr oxyphsipyd by HE&Me%hH.UPE}ﬁﬁies o ﬁpie)i%thtﬁ‘tﬁnfjj {dGORRPAN @hing" Of

hydr oxypr opyl net hyl cel l ul ose is between about 2% ahd about 10%

(wei ght / acids teepolyfeptideswitke squeed] nndreg aminveacids. Rreferrad peitides irictudeedi-ween about

2% and about.5%.(w vVv).. Myst preferaply the  concentration is about 3.9%

(W V). ZPEP%WPHW’WG’PBE%’ ?’&P%@B?Mﬂl -9- The oral fornulations of
t he present iw&gw’ Lonahd gﬁgﬂ} : g livery
agents require cogo v%’@dﬁue t .ﬁélfr oFéue%ﬁn?%/ csﬁégﬁﬁl}apgmgﬁg Exanpl es
of coSol femni. sExamplesief salthimchide sddinei, hydrpshlori¢ acdysalfufibNacidpphiosphaaicet ani i de,

N, N- di met hyl f.ort nam de, glycofurol, ethoxydiol, propylene glycol,
pol yet hy PEHeciflgas, agetmst ﬁEif*}%IPJ‘OFHWFepy‘K‘PBﬁ?’&’m epodidey astaje, the final

concentrat| ant S | . 30%
(vol une/ @%)(%pgér’rhea)g’ h&%ﬁfoﬁ%?%&gf %)?éﬁﬁ@?&%&bt%%%eﬁ% ?g’n&?{s}%e ween about
10% and abdrekidebaad potassiumMasborateef er ably the concentration is about 20%

(v/v). The oral formulations of the present invention may optionally
conprise a 10 preservative. Preservative refers to a conpound that is added

formul a4jon e e _ |
novati nthe Art VAt Al rolfyiadih Ol adhEl R e dailhy F G A | Vo2

f or nul at h@hsrmedceutidatip atdeptapletisffey aBkataples of fhanpadceaticall acognable butls ohol |,

chl orobut anol, resorcinol, and other simlar preservatives, and various

m xt ur es inclyderphesphatsbufferespchas gihesis spdivanamiosphats, RIS glyedglyeingsol s and

phenol or ] re of. 15 cr. | .nhenol es of . | 5 jnclude
met a-cregbal??a o?{)«#gﬁlcarcgtgo ?oc%%ﬁgltga}é;gg‘il@m t%%a er’c%é%gg%‘nzo ac‘):%d grinfcg?jgg@g her eof ,
Al kyl par abgfineelySing of rgtifd. OhefPhapmbiddubiodiBPROeptstile biffers dfeimoiwiein es

Exanpl es of al 1<y| arabens include nethyl paraben, ethyl paraben,

pr op¥y$ paerb@refersblyptheuffar istselacted frometha grovprognsishing sphates FRIB.ci ent to
mai nt ai n reser ive effectivengss . by retardi m crobi al growt h.
Pref erably, ehgnégltgg-aev 'E’FJQ,E‘OFCSPISF"?%’%%&P&?‘%’&&%& ive. More preferably the
preservative ipgeferablyefe! TRIE\:BhceiBA G0 DeficeA laboiitIemMP&RE IOV M. VEvdnS
meta-cresol. A preférred concentration of a preservative in the final
m xt ur e morepreferably, the concentration is between about 10 mM and about 50 mM, most-
preferably the buffer is about 20 mM.
20 The pH of the oral formulations is adjusted to provide stability and to be

acceptable for oral administration. Preferably, the pH is adjusted to between about 7.0

and about 9.0, more preferably the pH is between about 7.4 and 8.4. Even more
preferably the pH is between about 7.8 and 8.4. Most preferably, the pH is between about
7.8 and 8.1.

25 The various oral formulations of the present invention may optionally encompass
a suspending agent. Some delivery agents require a suspending agent due to their
solubility characteristics. An example of a suspending agent is hydroxypropyl-
methylcellulose. Preferably, the final concentration of hydroxypropylmethylcellulose is
between about 2% and about 10% (weight/volume). Even more preferably, the

30 concentration is between about 2% and about 5% (w/v). Most preferably the

concentration is about 3.9% (W/v).



1.0 nmglnL to about 20.0 ng/nL. Mre preferred ranges of concentrati )‘Hﬁmﬁ
preservative in the final mxture are about 2.0 ng/nL to about 8.0 ,
about 2.5 w@/3le7d19s @about 25 4.5 ng/ L and about 2.0 my/ M pchRisiIOMlr 4 O

ng/ mL. A nost preferred concentration of preservative in the fsi nal m xture
Is about 3.0 ng/nL. The oral fornulations of the present invention nmay
optionally conprise an isotonicity agent. Isotonicity agents refer to
conpounds that are tol erated physi ol ogi‘%al ly and inpart a suitable tonicity

to the fornul atf o reyven e _net .f. . ter. across 30 cell

menbr anes. Ex%? g’?“ gqulgff H%S{:I%S%eaémi#\c 8@%"@3?@%??%{}'?5}1’{1@?&‘& g., Nad,
and sugagdsolveny- Sonsteddiivesea eﬂﬁ\&/‘%&uﬁﬁlcosoav&md{wt@&ﬁeir Jd1atsif Stefigticsar e
commonly used for 2 1 AUG ZI\%B 03/ 072195 PCT/ US03/03111 -10- such

pur poses Bxamplenpf ensolyents indudsrethanch N-methylnyerolidone N, Nidipethylanetamidey be
added to just.the ioni,c strength.or nicity. The preferred i.sotonicit
Sgent |5 NIWARGRUSTsRRNS eFE. SpokrhSiaeyitee BOEeLPShrbhBN B about 10
mM ands 2080%Md gl RnyIRYEdIRione d Pleferiisy RS AinARQUEenttiBN bR costilvehl isand most

preferred is about 1000 MM 5 The adninistration conpositions may
al t er nat i betiwgerbabouh 5Yendfabout 3% Gvodwhé/dolusel hEvasmaret prbfembly, Gmpsul e or

particle, such as a powder. Soljd dgsage f be prepared by m xing
the sol i d°GOGPRHANODES, et&’&ﬁ%mlwotaﬂgﬁﬁ‘gﬂéé%&?@%%@ FrablYdhs e agent .
Al ter nat i ¥gle¥ntrion Qs %1% @goom@bt ai ned froma solution of conpound and

% met oéls no [

active agent by In the art, such as freeze drying,
preci pi tati on, The gmat firinulativhoof thel presérit dnvefition magopticmlly@Rprisconpounds

appropriate for, use in the present |Invention:; The G.P- C ounds, of the
presetf | PRASARYAS: i’é‘??eﬁ’é“ﬁ% 1§ cqpapqua fhas s i 7o e TRAAMARROGRERar t such
as sol I d- GhasenEnidl Gh:. %ﬁgﬁés%mﬁ%s‘}&io%tih%Q{as%q?ﬁr%effél:ﬁv geul es from

nat ur al sources, reco I nant t echnol ogy, oOr a co tion of these

met hods. #&eptetlaimparenteril fisrtrildtions areghatolivprédeRrativey) allylpdesbeny, bemmdcri bed in
United States Patent Nos. 5,118,666; 5,120,712; 5,512,549; 5,977,071; and
6, 191, 102alcaipl,chiqrabutanpls Tesorginpl, apd\ethersimdar presarvativesfandivations Mixiufes) OH has

been assi e ' . ggg . - ' assi gned
nunber 37&1&%22 %. 1eprlés g%b'lﬁcogeanc' 5 ‘tl‘%eg&gﬁi%{eﬁ%%ragﬂ% lﬂ"ﬁggfed
conserdt i stedofs amispieholM Exampis@ficiesdi®include heta-ceesalypitho-cpsssl, pararrésdl,i S

phenyl al ani ne and position 22 is glyci The two_naturally occurring

ne.
t r uncat edchiprocteselept migdures therqgof abgnirefersitp ayy ta Ga alkyhyarabenygn 1. 25

ay- @ n ARUESSE B Re O et SR R Bl o

" propylparaben, or butylparaben. The concentrations must be sufficient to maintain

preservative effectiveness by retarding microbial growth. Preferably, the preservative is a
20 phenol derivative. More preferably the preservative is a cresol. Even more preferably the
preservative is meta-cresol.

A preferred concentration of a preservative in the final mixture is about
1.0 mg/mL to about 20.0 mg/mL. More preferred ranges of concentration of preservative
in the final mixture are about 2.0 mg/mL to about 8.0 mg/mL, about 2.5 mg/mL to about

25 4.5 mg/mL and about 2.0 mg/mL to about 4.0 mg/mL. A most preferred concentration of
preservative in the final mixture is about 3.0 mg/mL.

The oral formulations of the present invention may optionally comprise an
isotonicity agent. Isotonicity agents refer to compounds that are tolerated physiologically
and impart a suitable tonicity to the formulation to prevent the net flow of water across

30 cell membranes. Examples of such compounds include glycerin, salts, e.g., NaCl, and

sugars, €.g., dextrose, mannitol, and sucrose. These compounds are commonly used for



Arg_3Ca27 Formula |, SEQ 11) NO 1 30 wherein: Xaa37 is @y, or -NIjﬁ} Agﬁz(m
AUG 2006 WD 03/072195 PCT/ US03/03111 Preferably, a G.P- 1 conpound has the
am no aci aveegjoenee of SEQ ID NO | or is nodified so thapctwsosaiga two,
three, four or five amino acids differ fromSEQID NGO |I. A preferred group
of G.P-1 compounds is conposed of GP-1 analogs of 5 Fornula | (SEQ DD

NG 2). His-Xaa' - Xaa?-d y- Xaa" - Phe- Thr:1>6aa' 4 -Asp-)Caa' 6_Xaal 7- xaal 8- xaal 9-

Xaa?' - Xaa2' - Xaa2' - Xaa2' - Xa24- Xaa"-Xaa"' - Xaa2' - Phe-11 e- Xaa"- Xaa0l -

Xaal 2_Xagich feapdses@iitdowitcdnbentifibhs. X0a¢ br ntardlisotericitPagthty rhayBeddied td O
XaaQ Xaad44 Xaad5 Formula | (SEQ ID NO 2) wherein: Xaag is Ala, Gy, Ser,

Thr, Len adjustethe Yolic st@ingth oxdepnicity. Thesprefetrsd jentahi¢ity agent isNagl. TheLys; Xaal 1
is Thr, Ala, 4 | | Val ., Qu Lys. a 14 is Ser, Ala,
Gy, Thr Copisatraint e NaClis prefRply Rstweepaosbth mif end 00 mifinorey ,° Sor ! The
Leu, |1 epreiired isfbbiwelR Bbouk's0-m0F ad&ﬁ%b_mﬁaﬁndlrﬁoé@rgfgredﬁ'a%ougwmmr’ Leu,
lle, Val; Qu, Asp, or Lys; 20 Xaa'8 is Ser, Ala, y, Tbr~ Len, Ile, Val,
d u, &sp, Tip Thepdmimstratipn compasitionssmayalteriditivelybiedn tid formAda solidl,suclor Lys;
Xaa20 is Leu, Al a, y, Ser, Tby, He, Val, , Asp, Met, Trp, Tyr, or Lys;
Xa2l is & a,tab/!@peapﬁfe e&gelﬁséasszlf{iﬁga@ovgerpusgfdéeﬁ%ge s oy be pregaredly 1,
Asp, or’ : AT A o : . enti@aa24 is Al a,
Gy, Ser Inﬁf%’tg ,tﬂ{se%ﬂ"a‘???@ ?{.@(gl@,bﬂf? ?ﬁ@tﬁ\%&o gj,dlf%ﬁgtg ?%&‘%%fn‘.)'(s Ala, Gy,
Ser, Thr Alteenativellyea solil maybeiobtdinpd from d gedutionXfedmpsuhd/ and dtiye agdnt by G u, Asp,
or Hs; Xa27 js Leu, u, Asp, qr Lys;. 30 XaeQo,is Ala, 4y, Ser, Thr, Leu,
Ile, Val Jne@qai,siaew lrbﬂqe@y's,suc%ﬁazi@m ppregipiation, erystaflizatipg pf sd |ys: 2 1
AU6 ?906dis}/3\9s9>%/. 072195 PCTI US03/ 03111

GLP-1 compounds appropriate for use in the present invention:
The GLP-1 compounds of the present invention can be made by a variety of
" methods known in the art such as solid-phase synthetic chemistry, purification of GLP-1
15 molecules from natural sources, recombinant DNA technology, or a combination of these
methods. For example, methods for preparing GLP-1 peptides are described in United
States Patent Nos. 5,118,666; 5,120,712; 5,512,549; 5,977,071; and 6,191,102.
By custom in the art, the amino terminus of GLP-1(7-37)OH has been assigned
number residue 7, and the carboxy-terminus has been assigned number 37. The other
20  amino acids in the polypeptide are numbered consecutively, as shown in SEQ ID NO:1.
For example, position 12 is phenylalanine and position 22 is glycine.
The two naturally occurring truncated GLP-1 peptides are represented in
Formula I, SEQ ID NO:1. |

25 His7-A1a-Glu-Gly“°-Thr-Phe-Thr-Ser-Asp—Val—Ser-Ser-Tyr—Leuzo-Glu-
Gly-GlIn-Ala-Ala®-Lys-Glu-Phe-lle-Ala*’-Trp-Leu-Val-Lys-Gly**-
Arg-Xaa®’
Formula I, SEQ ID NO:1

30 wherein:
Xaa® is Gly, or -NH;,



-12- Xa 22 is Leu, Qy, Aa, Ser, Thr, Ile, Val, Gu, Asp, or Lys; 2){8@[{32906
is val, dy, Ala, Ser, Thr, Leu, Ile, GQu, Asp, or Lys; Xaa 34 is Asn,

Arg, G u, wap3omRIsH s; Xaa3s is Ay, Ala, Ser, Thr, Len, |perud@lsii@ u, Asp,
or Lys; 5 Xa26 is Ay, Arg, Lys, Qu, Asp, or Hs; Xaa 37 is Pro, Gly, Al a,
Ser, Thr, Leu, Ile, Val, GQu, Asp, or Lys, or is deleted; Xaa3a is Ser,
Arg, Lys, Gu, Asp, or Hs, or is del_qgjed; Xaa 39 is Ser, Arg, Lys, Qu,
Asp, or His, or is deleted; Xaa4Ois y, Asp, Qu, or Lys, or is deleted,
10 Xaa~' is Ala, Phe, Tr pr Tyr, Gu, Asp, or Lys, or is deleted; Xaa~2 is

Ser, .Pro, Lys, Gu, or or is deleted Xaa 43 is Ser, Pro, Glu Asp, or
Lys, or is deP@f@@bly,@(Q&Rtﬂ ¢®P@Wdhﬁ@ea@@a¢épequéncel_qf§EQ)H3NQ deristed: and

Ca Al NH2
b ol Rofisit sf Bt 20 one i, 3P taf orit anind 20NEE 1igteF g SEQBINOIT: e
ai no acid at éfei-rb&’ ot 8 Plbmfindd s ohposdfof OLPARskigget et ed. ¢ her

each am no aci downs that am no ac is also deleted. It is
prefeﬁrreﬂommﬂaI(SEleNOIZ) conpound of formula | contain |ess than six am no
acids that differ fromthe corresponding amno acid in GLP-1(7-37)CH or
Exendin-4. It 20 is nore preferred that |less than five amno acids differ

fromthe corresponﬁllmagryc%e f')ﬁa”f!(ﬂeprﬂr(iaa'j‘v gﬁ—%m%lhﬁalslxaaﬂ% even
an er

nore preferred that |ess our_amno aclds romthe
correspondi ng ani nKaglXthat' iXaaPXaa” (Xaa¥ 7X@ -Kaa Yorbaal Phodlle-Ras” - Xaalonpounds

of the present inv WRY a

aC-1-6-ester, or a 3b %"’?qga‘gl ﬁh* 5Xg 38@&?5%* 44’?‘%[?3&%3% t her eof .
25 W9/ 43706 descxlf.,ge_g(aq 2t i ves of G_P- | conpounds of forrmula | and is
incorporated by reference herein inits entirety. Ile conmpounds of formula
| derivatized as descri Bethulda hSBQ EINEZP6 and underivati zed are enconpassed
by the present invention. Another preferred group of GP-I conpounds is
conposed of G.P-I analogs of formula U (SEQ ID NO 3): 21 AUG 2006 WO
03107219&;%3 f US03103111 -13-

Xaa7- Xa2-Xaa -3 y-Xaa' |l _Xaal 2_Thr_Ser ASP Xaal | _Ser Xaal |

Xaal | _LeU_Olda® {§] AlaXGh? SersThe, ded) lte, Xud Llu)XAsp, B Eyse- Xaa3' - Xaa3

I LelLé_XaaI %{ a)éa&SéfluX%gg Ior)ﬁ%g’% R3?

Xaa!! is Thr, Ala, Gly, Ser, Leu, Ile, Val, Glu, Asp, or Lys;
Xaa'* is Ser, Ala, Gly, Thr, Leu, Ile, Val, Glu, Asp, or Lys;
Xaa'® is Val, Ala, Gly, Ser, Thr, Leu, lle, Tyr, Glu, Asp, Trp, or Lys;
Xaa! is Ser, Ala, Gly, Thr, Leu, Ile, Val, Glu, Asp, or Lys;

20 Xaa'® is Ser, Ala, Gly, Thr, Leu, lle, Val, Glu, Asp, Trp, Tyr, or Lys;
Xaa' is Tyr, Phe, Trp, Glu, Asp, Gln, or Lys;
Xaa? is Leu, Ala, Gly, Ser, Thr, Ile, Val, Glu, Asp, Met, Trp, Tyr, or Lys;
Xaa21 is Glu, Asp, or Lys;
Xaa? is Gly, Ala, Ser, Thr, Leu, Ile, Val, Glu, Asp, or Lys;

25 Xaa® is Gln, Asn, Arg, Glu, Asp, or Lys;
Xaa® is Ala, Gly, Ser, Thr, Leu, Ile, Val, Arg, Glu, Asp, or Lys;
Xaa® is Ala, Gly, Ser, Thr, Leu, Ile, Val, Glu, Asp, or Lys;
Xaa?® is Lys, Arg, Gln, Glu, Asp, or His;
Xaa® is Leu, Glu, Asp, or Lys;

30 Xaa®® is Ala, Gly, Ser, Thr, Leu, Ile, Val, Glu, Asp, or Lys;
Xaa®! is Trp, Phe, Ty, Glu, Asp, or Lys;



Formula IT (SEQ 1D NO3) 5 wherein: Xaa 7 is: L-histidine, D histiyhy 885 2008
desam no- hi stidi ne, 2-am no-histidine, 8-hydroxy- histidine, honohistidine,
(x-fl uoro@B3/072295st i di ne or a-nethyl-histidine; Xaa8 is: ptywsé¥ymiiival ,

Leu, fle, Ser, or Thr; 10 Xaa9 is: Thr, Ser, Arg, Lys, Trp, Phe, Tyr, Glu,
or Hs; Xaall is: Asp, GQu, Arg, Thr, Ala, LA or H's; Xaa 12 is: H's, Trp,
Phe, or Tyr; Xaa 16 is: Len, Ser, Thr 12Trp H s, Phe, Asp, Val, Tyr, du, or
Ala; Xaa'8 is: His, Pro, Asp, Au, A'g, Ser, AIa or Lys; 15 Xaa'9 is: Qy,
Asp, Gu, Ga¥idpbu GMSAlaASGr TRF, Ifey Val, cﬂﬂa%s%%fﬁ s;H s, Asp, Lys, Gu, dn,

or Arg; Xaa24 |s u, Ala or Lys Xaa26 is: Trp, Tyr, Phe, Asp, Lys,
Qu, or H Kaa Ma¥al GIB,AIALS@r @m,LeHlEﬁ G'ﬂ’lhe%SPTWLySTrp Arg, or Lys; 20 Xaa30

is: Ala, G, 3AS Xaagl. is: Asp, GQu, Ser, Thr, Arg, Trp, or
Lys; X823)¢J“'§1 ig‘ﬁnﬁg?fs Arg, 1“ ‘fﬁ?ﬂf Ay, or Gu; Xaa 34 is: Qu, Lys, or
ASP; Xaa3L 5" iJ by, ARSI Serl i, Léiszne %pelJyAspph s;Asp, Gy, Pro, His, or

: e,

Gu; 25 Xaa36 is: Thr, Ser Arg, Qu, or His; is: Lys,
Arg, SThr, 3@33 185Gilly, AétgpLyqubu H’qp;ormse, HIS dy, @y-Pro, or is deleted.

Anot her e red gr of CGLP- ou osed,of . GLP- | anal ogs of
Formul a |1 & 5’ rqacﬂb%a Sz, TWAB@%%V%@M%WQ& %5, oeis 49igleti 03111 - 14-

& U, Xano2. %a%‘”@% T R e e o T Lew.

Xaa33 Xaa3«ax§a35e@mg,lmﬁompjarmklor(imﬂeﬂ; NOA) 5 wherein: Xaa7 is:

L-histidineg, RB.histidineg desam no-histjdine, 2-am no-histidine, 8-hydroxy-
hi sti di ne, X?Gnﬂﬁﬁbf’lpﬁpnglu 81 Lyuor yAseisAs hi st i di ne or a- met hyl hi sti di ne;
10 Xaa*' is Ala, Phe, Trp, Tyr, Glu, Asp, or Lys, or is deleted;

Xaa* is Ser, Pro, Lys, Glu, or Asp, or is deleted;

Xaa*® is Ser, Pro, Glu, Asp, or Lys, or is deleted;

Xaa* is Gly, Pro, Glu, Asp, or Lys, or is deleted; and

Xaa*’ is Ala, Ser, Val, Glu, Asp, or Lys, Ala-NH,, Ser-NH,, Val-NH,, Glu-NH,,

15 Asp-NHj,, or Lys-NH,, or is deleted;
provided that when the amino acid at position 37, 38, 39, 40, 41, 42, 43, or 44 is deleted,
then each amino acid downstream of that amino acid is also deleted.

It is preferred that the GLP-1 compound of formula I contain less than six amino
acids that differ from the corresponding amino acid in GLP-1(7-37)OH or Exendin-4. It

20  is more preferred that less than five amino acids differ from the corresponding amino acid
in GLP-1(7-37)OH or Exendin-4. It is even more preferred that less than four amino
acids differ from the corresponding amino acid in GLP-1(7-37)OH or Exendin-4.

GLP-1 compounds of the present invention include derivatives of formula I such
as a C-1-6-ester, or amide, or C-1-6-alkylamide, or C-1-6-dialkylamide thereof.

25 'WQ099/43706 describes derivatives of GLP-1 compounds of formula I and is incorporated
by reference herein in its entirety. The compounds of formula I derivatized as described
in WO 99/43706 and underivatized are encompassed by the present invention.

Another preferred group of GLP-1 compounds is composed of GLP-1 analogs of
formula II (SEQ ID NO:3):



Xaag is: @y, Ala, Val, Leu, Ile, Ser, or Thr; 10 Xaall is: Asp, G AYS 206
Thr, Ala, Lys, or Hs; Xaa'2 is: H's, Trp, Phe, or Tyr; Xaa'6 is: Leu, Ser,
Thr, Trp, WO e3/0®1es, Asp, Val, Qu, or Ala; Xaa 22 is: dypcHepos/odad, 4 n,
Asn, Lys, Arg, or Cys; Xaa 23 is: Hs, Asp, Lys, GQu, or Gn; 15 Xaa?4 is:
Gu, Hs, Ala, or Lys; Xaa25 is: Asp, Lys, GQu, or H's; Xaa 27 is: A a,

G u, H's, Phe, Tyr, Trp, Arg, or Lys;_ 32(aa30 is: Ala, GQu, Asp, Ser, or H's;
Xaao3 is: Asp, Arg, Val, Lys, Ala, d Q or Qu; 20 Xaa 34 is: Qu, Lys, or

Asp; Xaa 35 1I's: Thiaa"S%ka® Xah8-GI{Ntha! TX 8- TH-SelPAG-XAS'.Sefha!8Pr 0, Hi's, or
GQu; Xaa36 is: Arg, Qu, or HS; R 37 is: Lys r Thr, Ser, Gu, Asp,

Trp, Tyr, Phe, Hi sXaﬁg-sLeuGly-CHyéiaaEﬁ-X'aa?“dda-éiae : PhcrHeaa>%pr ef erred group
of GLP-1 conpounds_j S GONMROS ofyy G-Pys | ghad;ogs of Formula IV (SEQ I D

NO 5): XaW Xaal _G, gfﬁ if@%a%g%%az_ P_§éa- Agp- Xaa 16_Ser- Ser-Tyr - Leu-

G U Xaal 2_Xaa?' - Al a- Al a = grgg Xa2' - Tr p- Leu- Val - Lys- Xa25- Arg-R 37
30 Formula IV (SEQ I D I\EJ ?; %ﬁf.@% ZI\L}\?%)V\D 031072195 PCTI US03103111 -15-
wheréin: Xa2 is: L-histidine, D histidine, desam no-histidine,

2-am no- hj stj dine, 8-hydroxy- histidine, honohistidine,,

a-fluor oYfB?rﬁ’;ﬂ-- hi stidine, or a-nethyl-histidine; Xaa8 is: Ay, Aa, Val,

Len, Ile, 7 : Mety: 0 TR {: 0 SIS . i | O n TVhoegaa 16 i s:
Len, Ser, ?ﬁd;a, 1&'}_/%131&&1':1%?, Wnghéﬂé’(p s%ﬁp?%&tﬁx&og%ﬂg? g}a ZB ;ﬂgﬂmgr( , Asp,
A u, G n, Asnhistidine, dhghistidiney & fluspaaahylshistidite orAsmethyl-bistiing; or G n;

Xaa26 is: Asps,Lﬁ, G u, or H.s; 10 Xaa30is: Ala, GQu, Asp, Ser, or His;
Xaa35 is: PHa, isshily, AlgsValabep, ey Per, aiybhr; phe, Asp, Gy, Pro, His, or Gu; R37

|le e]t efii Ar}@da9 ?é?‘ﬁ*m,%%f,mg ]':S's, ﬁspt?,l,hg"rﬁpyr’ ('l;)g’ or ﬁhy’a Hs, dy, @y-Pro, or is
Xaa'! is: Asp, Glu, Arg, Thr, Ala, Lys, or His;
Xaa'? is: His, Trp, Phe, or Tyr;
Xaa'® is: Leu, Ser, Thr, Trp, His, Phe, Asp, Val, Tyr, Glu, or Ala;
Xaa'® is: His, Pro, Asp, Glu, Arg, Ser, Ala, or Lys;
15 Xaa'® is: Gly, Asp, Glu, Gln, Asn, Lys, Arg, or Cys;
Xaa? is: His, Asp, Lys, Glu, Gln, or Arg;
Xaa?* is: Glu, Arg, Ala, or Lys;
Xaa® is: Trp, Tyr, Phe, Asp, Lys, Glu, or His;
Xaa® is: Ala, Glu, His, Phe, Tyr, Trp, Arg, or Lys;
20 Xaa® is: Ala, Glu, Asp, Ser, or His;
Xaa®! is: Asp, Glu, Ser, Thr, Arg, Trp, or Lys;
Xaa® is: Asp, Arg, Val, Lys, Ala, Gly, or Glu;
Xaa* is: Glu, Lys, or Asp;
Xaa®® is: Thr, Ser, Lys, Arg, Trp, Tyr, Phe, Asp, Gly, Pro, His, or Glu;
25 Xaa®® is: Thr, Ser, Asp, Trp, Tyr, Phe, Arg, Glu, or His;
R is: Lys, Arg, Thr, Ser, Glu, Asp, Trp, Tyr, Phe, His, Gly, Gly-Pro, or is deleted.

Another preferred group of GLP-1 compounds is composed of GLP-1 analogs of
Formula IIT (SEQ ID NO:4):



Anot her preferred group of GLP- | conpounds is conposed of GLP-1 angl1oA¥6 fbs
15 fornmula V (SEQ I D NG 6):

Xa2- Xa2- GWPO G/§R21%5r - Phe- Thr - Ser - Asp- Val - Ser - Ser - Tyr - J- eu- Qor/uSesal3itXaal 3

- Xaa24- Al a-Lys-d u-Phe-1fe-Xaa"-Trp-Leu-Val -Lys-Ay- Arg R37 Fornmula V (SEQ
ID NO 6) 20 wherein: Xaa7 is: L-histidine, D histidine, desam no-histidine,
2-am no- hi stidine, O-hydroxy- histiding_ honmohistidine,

a-fluoronet hyl -Wstidine, or a-nethyl-histidine; Xaa8 is: Ay, Aa, Val,

Leu,- Ile, Ser, or Xdf-Xa$b@e Glp-Xadd yXaalsDhr-SirtaspKha' BenSel Tsr-Le- 9, or Cys;
25 Xaa 23 is: H's, Asp, S, u,, or n, Xagg4 Is: Al 3y GQu, H's, Phe, Tyr,
Tip, Arg, or Lys: Olada sXagy-KaatsXaa abys-Xaw-PhedlerKe -Brptheu-s: LYS, Arg,

Thr, Ser, Qu, Asp,. T& ByL, B sy, Ay, @y-Pro, or is deleted. 30
Preferred GLP-1 co ﬁ% "an!ao%gkl, 1, JU, 1V, and V conprise G.P-I

anal ogs or fragnents of FggRul BM8E Nbepei n the anal ogs or fragments
contain an 2 1 AUG 2W6 WO 03/072195 PCTI US03/ 03111 -16- ami no aci d ot her
than &l anine at position 8 (position 8 analogs). It is preferable that these
position anal ogs contain one or nore additional changes at positions 9,

11, 12, erefy 22, 23, 24, 26, 27, 30, 31, 33, 34, 35, 36, and 37 conpared

to the corrgsfqpdi Atiafe-higfditt, Qésafithd-HistiEhnE 2-dinfriotididine, BlhydPol SO

).
preferabl e that these analogs have 6 or fewer 5 changes conpared to the
cor r espondi ng histidine, hamndkistidine,ax-flueroBethylHistidine3ot)cCetylhigidme] ( 7- 36) OH. Mre

preferred algags. ha r. fewer, chapges conpared to the corresponding
am no aci dgﬁi*h lgraq' vﬁ"@i’ﬂg}@?z%%%%ﬁp 1(7-36)OH or have 4 or fewer
changgs congafiest. WanlGR, A0f MARPARM Y ofiffig?0 acids in native GP- 1(7-3 7)OH

or GP-1 (7-36)OH ™1t s @ven nore preferfable that these anal ogs have 3 or
f ewer changXsa'ls: EisyTap,eRhet or Tyre correspondi ng amino acids in native GLP- |

(7-37)0H or_, GP- 1(7;%2) It J.s st preferable that these anal ogs have 2
or fewer chifde®: Lep r%’ﬂf ’H%ngrA%’s&BL@H&aﬂ?ho acids in native
GLP-1(7-37) 22 Pr. ryed I S formula H IIIl, 1V, and V
conpri se Gl_g-'iil I Eé?éf’d%s?’ Gci)ar_’ﬁl?’a%%%%gg’ @s,l anal ogs in which glycine at
posi ti on 22Xaaftliso RS, AsppLys, Sl Ginat 15 position 8 have been replaced with

anot her am po,acid, \Wien position 22 is aspartic acid, glutamc acid,
ar gi APne or Xpg sisnElu,JEs; Alager ays;

Xaa® is: Asp, Lys, Glu, or His;
Xaa?' is: Ala, Glu, His, Phe, Tyr, Trp, Arg, or Lys;
Xaa®® is: Ala, Glu, Asp, Ser, or His;
_ Xaa® is: Asp, Arg, Val, Lys, Ala, Gly, or Glu;

20 Xaa®* is: Glu, Lys, or Asp;
Xaa>® is: Thr, Ser, Lys, Arg, Trp, Tyr, Phe, Asp, Gly, Pro, His, or Glu;
Xaa®l is: Arg, Glu, or His;
R¥ is: Lys, Arg, Thr, Ser, Glu, Asp, Ttp, Tyr, Phe, His, Gly, Gly-Pro, or is deleted.

25 Another preferred group of GLP-1 compounds is composed of GLP-1 analogs of
Formula IV (SEQ ID NO:5):
Xaa7-Xaa8-Glu-G1y-Thr-Xaa12-Thr-Ser—Asp—Xaa'6-Ser-Ser-Tyr-Leu-
Glu-Xaa®-Xaa®-Ala-Ala-Xaa®®-Glu-Phe-lle-Xaa*’-Trp-Leu-Val-Lys-
Xaa®-Arg-RY’
30 Formula IV (SEQ ID NO:5)



preferably glycine, valine, |eucine, isoleucine, serine, threonine or{ AUg 2006
nmet hi onine and nore preferably valine or glycine. Wen position 22 1s a

sul foni c a€0d3/812¢95 as cysteic acid, position 8 is preferaptyusbymiie,

val ine, |eucine, isoleucine, serine, threonine or 20 nethioni ne and nore
preferably valine or glycine. Qther preferred GLP- | conpounds include G.P-
1 anal ogs of formula IV (SEQ ID NGO 5);wherein the anal ogs have the sequence
of G.P-1(7-37)OH except that the amino™ acid at position 8 is preferably

gl yci ne, wiatdimte, | euci ne, isol eucine, serine, threonine, or nethionine and

nore prefer abl7y valine or -gl ycine and position 30 is glutam c acid, 25
aspartic acKes igdrhistidinerD-histiding] desaming-histiding 2edromattistidimas Behydroxaci d. Ot her
preferred GP+.l..conpounds.j.nclude G.P. | .analogs of formul.a IV (SEQID
NO 5) wher ei nhfsﬂgmﬁﬁgqlﬁ Sthé%“E r‘%@ﬁ%@hl&‘gmg?e’%fﬁflf?t;y{s%@!“%xcept that the
am no  aci dxaf® ;P @I ARV L8y AlSKEr Mé't%or@l*hl“?i ne, valine, |eucine,

' t hf eoni ng, or mnethi oni

i sol euci ne, serine; reoni ne, Ionine and nore preferably valine or
gl ycifie andXadbist HenTHY, Phs, driTtj di ne, |ysine, 30 arginine, threonine,

serine, gluganyc acid, partig, agjd, tryptophan, tyrosine, phenylal anine
and nore pr%?aerﬁbﬁ?l’ﬁﬁ%t' '?faaﬁ?’RL%@éPQ 8‘6%?%&1%072195 PCTI US03/ 03111
-17- O her for Folu. 62N iAngl G P-1 analogs of fornula IV
(SEQ I D Nc?g %hgﬁgﬁ?ptﬁieu’ anal ogéﬂisé\égg’tcﬁgﬁlg’equence of GP-1(7-37)CH,
except t hatXadtbisaHispAsp,AcysfGht, opGlii;ti on 8 is preferably glycine, valine,

| euci ne, isglgucine, serine, threonine, or nethionine and nore preferably
valine or oK§&| BeAshd-ysddls poHIsP2 i s glutamic acid, lysine, 5 aspartic acid,
or aj@inin d. e ef er utam c acid or lysine and position 23 is

| ysi {ng ar gzl(%{]nles} gﬁ’%r‘é‘%’ ggcpfér,ﬁgéparti c acid, and histidine and nore

pr ef er abl y Xu81 ReThy, SexgILiys, Axige Tips T, PO, Oy Peo, 18, st  conpounds i ncl ude
GLP-1 analogsg of fornmula V (SEQ ID NO 6) wherein the anal ogs_have the
sequence of RGIPLys,Arsy T Ses £dpt Aspn 310, tTye Phei His, Gl Glyitao.ar ipdaletedon 8 i s
preferably glycine, valine, |eucine, isoleucine, serine, threonine, or

met hi oni ne and nore preferably valine or glycine and position 22 is

gl utarni ¢ aci dnothes preerredagigy 6 GLP1i cdmpotinddrig tompesed vod GIP- B amdledsafabl y
glutam ne acid or lysine and position 27 is alanine, |ysine, arginine,

tr yp_l%ph&?f,fmllg}’(@ﬁﬂép NRMy| al ani ne, or histidine and nore preferably
T1 Wherein che andrBGarheu TS AR e S MR Dhac e
amino aci d at posi KagR-XaaaReh?0Aga-LyWGlu-Phe-1B00R AMHpiDeaVialByss@lyect ed from
t he group consisting of_ position 9, position 11, position 12, position 16,
position 18, positAs&RID, position 23, position 24,
Formula V (SEQ ID NO:6)
20  wherein:
Xaa' is: L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, B-hydroxy-
histidine, homobhistidine, a-fluoromethyl-histidine, or a-methyl-histidine;
Xaa® is: Gly, Ala, Val, Leu, lle, Ser, or Thr;
Xaa? is: Gly, Asp, Glu, Gln, Asn, Lys, Arg, or Cys;
25 Xaa® is: His, Asp, Lys, Glu, or Gln;
Xaa® is: Ala, Glu, His, Phe, Tyr, Trp, Arg, or Lys;
Xaa is: Ala, Glu, Asp, Ser, or His; |
R¥ is: Lys, Arg, Thr, Ser, Glu, Asp, Trp, Tyr, Phe, His, Gly, Gly-Pro, or is deleted.

30 Preferred GLP-1 compounds of formula I, II, I, IV, and V comprise GLP-1
analogs or fragments of GLP-1 analogs wherein the analogs or fragments contain an



position 26, position 27, position 30, position 3 1, position 33, pQSI'AU(Pﬂms
34, position 35, 20 p05|t|on 36, and position 37, dlffer fromthe amno acrd
at the cowespenmsng position of native GP-1(7-37)0OH O perrupssaizerrr ed
G.P-1 conmpounds of formula 11 include: Val 8-G.P-1(7-37)OH,
Ady'-GP-1(7-37)0H, du22-GP-1(7-37)0H, Asp2-CILP-1(7-37)0OH,

ArgZZ GLP-1(7-37)0H, Lys22-G.P-1(7- 37)lg—< Cys-AP-1(7-37)CH, 25

Val ' -d u22-GP-1 (7-37)0OH, Val'-Asp2-QGP-1(7-37)CH, Val 8-Arj'-G.P-1(7-37)CH,
Val 8_LysRirfdRid Sthat b gp&, 7-37) OH,
Ay’ ~Asp2o-Q P 16(%337) mm}ééb fefen gm%ﬁgf%)ﬂg’ Iqs)bmfga?l&_t% é7SGB7)O-|
€] Y8_CYSﬁ<isn®1p8 ijalegs/contdin Ghe@2nGkRdditisnd @hakges Aﬁpr&iho@ |9L 1 {,7-23 65,08,

Val |Gl U2 2 200, 2o, o Sspanindils oolopacsd e e SolPBORITE 69 1 7- 36) CH
R L e %B@*@F%' Lo

- G_P-Sl( 7c}%g@-bdﬁxparedﬁlro€th&cﬁre%p8mﬁ@ ﬁhino'ﬁk:iﬂs i ndtive C GL}}_ PE7LBTIORE
Gy 1 LYS21 r (7- gﬁ 1(7-37) K Val | LY823 oFtB 1(7 37) OH,
G YI LYBGLPdﬁ -36)QH3 Mewe prefem ar@hashwez or/iewysr changes ¢qmaparediopthg ( 7- 37) O,

RNl ot i gt R e L A
ASP30- G Reiet Ehighbbmatel toAp s r@pEhlid aibQiasGh atvEDI P ICPIO 37) CH

Adn OGP-1(7-37)0OH Val 8-A n30 G.P-1(7-37)OH, dy'-G&O GLP-1(7-37) OH,
Tyr"- G_PGlﬁL(%ﬁﬁ - Vs evqymgmmibmbée?ﬂlmgq angjogs haer3 e fewer ahanges7) OH,

1% Bl ol B SRS 17 10 1

G ul4 G—GLP(I??’-% GH. IM@'mosﬁn'é?erat@EmM@s@&Daﬁgs hiehe/2 ofFewt ¢ $ (7-37) OH,
Al a34 -rjLP-1(7-37)OH, Val'-Aa34-G.P-1(7-37)0H, dy'-Aa34_Glp_| (7-37)CH,

G ?- G LPeompargtocthe comespordingaminopcids(in nativeLP-&(337)QB- GLP- 1( 7- 37) OH,

Nz P L TnRal e ol otlaTos BTt RN 0 ophaes B bl ) 20
PR LI INabioph S Fgpcio ol p 382 Sidhroloktg b bt  7- 37) OH

pro3l G p_1(7-37)CH, Vall _pro3-1_C JLp_| 37)OH, d yl _pro35
-GLPS ( 7p®?l}cm-8 have been replaced with another amino ac1d

When position 22 is aspartic acid, glutamic acid, arginine or lysine, position 8 is
preferably glycine, valine, leucine, isoleucine, serine, threonine or methionine and more
preferably valine or glycine. When position 22 is a sulfonic acid such as cysteic acid,
position 8 is preferably glycine, valine, leucine, isoleucine, serinc:, threonine or

20  methionine and more preferably valine or glycine.

Other preferred GLP-1 compounds include GLP-1 analogs of formula IV (SEQ ID
NO:5) wherein the analogs have the sequence of GLP-1(7-37)OH except that the amino
acid at position 8 is preferably glycine, valine, leucine, isoleucine, serine, threonine, or
methionine and more preferably valine or glycine and position 30 is glutamic acid,

25  aspartic acid, serine, or histidine and more preferably glutamic acid.

Other preferred GLP-1 compounds include GLP-1 analogs of formula IV (SEQ ID
NO:5) wherein the analogs have the sequence of GLP-1(7-37)OH except that the amino
acid at position 8 is preferably glycine, valine, leucine, isoleucine, serine, threonine, or
methionine and more preferably valine or glycine and position 37 is histidine, lysine,

30 arginine, threonine, serine, glutamic acid, aspartic acid, tryptophan, tyrosine,
phenylalanine and more preferably histidine.



QW1 _Gp_| (7-37)0H, Vals-GQud' -GP-1(7-37)0H, dy' -G u3--GP-1(7-37) Kb 2006
Val ' - Al a27-A.P-1(7-37)OH, Vall IES37_Gp_| (7-37)0H, , 20 '

Va?- (j' | uWoYyeraE P- 1(7-37) OH, Vall _d U24_G U23_Gp_1( 7- 3¢¢thdses/o3111

vai | | -rjiu22-Ai 27-GP-1(7-37)0OH, Val,-Ay34-LYS31 Gp | (7-37)OH, | N all
U2 Glyl _H S37_ Gp (7-37)0H, _(j 2~_Aa27-G&P-1(7-37)0H, dy8-du~" _Al a27
-GP-1(7-37)O0H, Vall _LYS22_d U21_GLP- 4g7-37) OH, and

A VYl _LYS22 A W21 olp 1(7-37)CH 25 Another preferred group of G.P- 1 anal ogs
and derivati vmhefrgfefbﬁal GLP!hédncRndinclude GEIPL 1 efalbss STIORASE IV gSEQEDecul es

of formula VI (SEQ ID NO 7)

Rl - X--@ uN@:5pwinreinphe amghegsdave thesequeace SEGLBd(7-87)OH, exespt-thatthe/amino

dn-A a-Al.g2' -Lys-Z- Phe-1le: Al.a'.O Trp- Leu- val - -dy"-Arqg-R2 .30 F | VI
(SO 1 RER 7 PO 12 Papismbis g g o Retetst, salbSoige bernd faeoniie . n R 1 o
Sel G od iR RO P bbbl pkien 2P R, 9tREN no-

hi sti di ne, 2-am no-hi st dine,” 8-hydroxy-histidine, honbhistidine]

a- f | ubr oaspdttid acidyios atgiliineandamdresprefetably gluwtriclacid or Bysixiciand pesition 23lisf r om t he

group conpsisting,of a,,dy, Vval, Thr, lje,.and alpha-nethyl- Ala, Yis

Je ont ca BRI ABhiSe, ebiiBiic Gl et i e hiStgiRe enf aorapeteraly rsiaedr . ° 2

Is sel ec?ﬁl@aéfﬁeg@d'g he group consisting of Qu, Gh Ala, Thr, Ser, and Qy-,
S y

and R2 -OH. 10 Another preferred group of GLP- | conmpounds for use in
t he present i OtteenpraferréedGLB4 Isaingroadds incMfe G1PL1 dialogsanfdommils VSEQeEXent i al | y

f GLP-1(7-34 Q@P-1(7-35), P-1(7-36 P-1(7-37 th 1 de f
¢ her eof , &9@ %MPIH&E%&%@?W@ géé&@%!%?@%ﬁ{lg(%mé gwtept H&‘g{lﬁ&ﬂgfg Imef'igt one
modi {4 caplighy @&ktﬁﬁtf{i éé@&b%g&ﬁé}%ﬁnec%%%} is0Bulhe, strind MreditthS ldrt Ut i on of
gl ycine, serine, cysteine, t oni’ne, “aspar agi ne, dlutarine, tyrosine,
al ani ne, metlionige andmbrumefeeably eiline oe glyoint land position P épluaimdcacid, lysiag, gi ni ne,

or D-lysine for_ |lysine at position_ 26 and/or position 34; or substjtution of
gl yci ne, asparticrasid, oy asggtingand meredieismblyglptaming #red oglysing and positign pisne,
al ani ne, ' o | | ant ne Lne, lysine, or
a D-argi hﬂ?é%élh’p%m%r%@h@gb at OP%’%&)dsgﬁl[ei ;gﬁehgig;&%ﬁé, or RS %@Qb&

preferably alanine.

15 Other preferred GLP-1 compounds include GLP-1 analogs of formula IT wherein

the analogs have the sequence of GLP-1(7-37)OH except that the amino acid at position 8
and one, two, or three amino acids selected from the group consisting of position 9,
position 11, position 12, position 16, position 18, position 22, position 23, position 24,
position 26, position 27, position 30, position 31, position 33, position 34, position 35,

20  position 36, and position 37, differ from the amino acid at the corresponding position of
native GLP-1(7-37)OH.

Other preferred GLP-1 compounds of formula II include: Vals-GLP-1(7-37)OH,
Gly?-GLP-1(7-37)0H, Glu?>-GLP-1(7-37)OH, Asp*2-GLP-1(7-37)OH,
Arg?-GLP-1(7-37)0OH, Lys®-GLP-1(7-37)OH, Cys*-GLP-1(7-37)OH,

25  Val’-Glu*-GLP-1(7-37)0H, Val®-Asp?>-GLP-1(7-37)OH, Val®-Arg?’-GLP-1(7-37)OH,
Val®-Lys*-GLP-1(7-37)0H, Val®-Cys®-GLP-1(7-37)0H, Gly*-Glu*>-GLP-1(7-37)0H,
Gly®-Asp?*-GLP-1(7-37)0H, Gly*-Arg?-GLP-1(7-37)OH, Gly®-Lys**-GLP-1(7-37)0OH,
Gly®-Cys*-GLP-1(7-37)0OH, Glu?2-GLP-1(7-36)OH, Asp**-GLP-1(7-36)0OH,
Arg®-GLP-1(7-36)OH, Lys**-GLP-1(7-36)OH, Cys*-GLP-1(7-36)OH,

30  Val®-Glu-GLP-1(7-36)OH, Val®-Asp?>-GLP-1(7-36)OH, Val®-Arg?*-GLP-1(7-36)OH,
Val®-Lys**-GLP-1(7-36)0H, Val®-Cys®-GLP-1(7-36)0OH, Gly*-Glu?-GLP-1(7-36)0H,



(b) substitution of an oxidation-resistant amno acid for tryptophary AU 2006
position 3 1; (c) substitution of at |east one of. tyrosine for valine at
position ) 03/4Ri9%e for serine at position 18; aspartic apcduSeyesgiiut am c
acid at position 21; serine for glycine 25 at position 22; arginine for
glutam ne at position 23; arginine for alanine at position 24; and

glutam ne for |lysine at position 26; _al?g (d) substitution of at |east one
of * glycine, serine, or cysteine for alanine at position 8; aspartic acid,

gl yci ne, GrfrAgf3-GEPSI(Fi36F0H! Ol AigPeGLPIRAB S Gy LY AIGIHR.1(7-36)02E 1 Ne,
al ani-ne, v hnez2 I sol euci ne, | eyci ne, nethioni ne, or*é)henyl al ani ne for
gl ut am cGRO-Gysi dGRP-1§0635)0B LB~ -6bP: 1{&-37)9H  Valrd ys THGIRA(R3T) Ok par agi ne,

P20- “val PRELHESRLET L TR R dr s SRR v B IO AR, o1 i ne
at posi t G @ -1(ﬂﬁWL%sa%ﬁPIIW~3m@r\?deLﬁ?‘:{giLqiél@gf?gbﬂ?” 15; and (e)

substitution of glycrne,” sérine, cysteine, threohlne, as gl ne,

gl ut ani n6* PGPS 1 (837)@HaNal eGlut aGLRE (738308 Glyf &lui eGicP1€7-3MEHi oni ne, or
henyl al ani or r t lgky1 form i stidine for
hi'st]di nASEy Fc‘ﬂiﬁsrilgr%r}&f ‘%ifégﬁfnﬁim@r@g@g‘{nﬁft%ﬁﬂ%dﬁbrg&(ﬁg&i]b) ~(d), and
e), the b girint yse ' 861,85 [ ' 2 0j e rmand t he
<(51m') no acic‘gié1 g}bli%q??l?t)gg"gtql E‘g%ﬁ t?%ir?r!'gﬂgz (ﬂg’g@lygna |y Pelﬁ:;ﬁgemN- acyl at ed
or N al k¥yat-6LPE {7 H87)GHe Ve EyrileGEPrt (1ve7)OH, Glpt-Toy-GLept (7859@H, V (DPP M
may be resppnsible for the.obsgrved rapid in. w Vo, nactivation of

i i st SPEHOBPAT 27508, Yt Ser LaLE 1 (rebh O Aeer i (I 3BaH. 5 & ochem
214: 829- 8 [ i1/ 85 t tected f

the Hy; B ELPTCHT VAl AE e A DO Gl g o B O, D S erred.
and f usi ch’fGuPel (1S3 NOH; Valf-Glhd-GLP-1(7-30yQl G - Glu* @IP-1 G-B70H,- 37) O |,

are nor AW LELF LT3 TH08: Mak -4 SR P390, GIF-Al -OLS1 GotpObinds for  use i n
NG 8] o) S heat QORI VRL R, L A0 SIFRE IR ol TR 2Ol {208 Pt e
her ei n bpla*¥GEPe¢37)B, Val®-Ala*-GLP-1(7-37)0H, Gly*-Ala*>-GLP-1(7-37)0H,
G -4 o WS GLRALT AP WAl s QLRS! -3 TX08% G- LYg S B 1A BORE. 20 1 Ro
Formul a s SEQ. 1(P3HOH) VIR iSs BLP-1(7-37)0H, Gly®-His*>-GLP-1(7-37)0H,
Pro*>-GLP-1(7-37)OH, Val®-Pro*’>-GLP-1(7-37)0OH, Gly*-Pro*>-GLP-1(7-37)0H,
Glu**-GLP-1(7-37)0H, Val’-Glu**-GLP-1(7-37)0H, Gly*-Glu**-GLP-1(7-37)OH,
Val®-Ala?’-GLP-1(7-37)0H, Val®-His*’-GLP-1(7-37)OH, .
20  Val*-Glu?’Lys®-GLP-1(7-37)OH, Val*-Glu**-Glu®-GLP-1(7-37)0H,
Val®-Glu®-A1a?-GLP-1(7-37)OH, Val’-Gly**-Lys*>-GLP-1(7-37)0H,
Gly®-His*’-GLP-1(7-37)OH, Val’-Glu?*-Ala?’-GLP-1(7-37)OH,
Gly*-Glu®-Al1a”-GLP-1(7-37)OH, Val-Lys?2-Glu®-GLP-1(7-37)OH, and
Gly*-Lys?2-Glu®*-GLP-1(7-37)OH.
25 Another preferred group of GLP-1 analogs and derivatives for use in the present
invention is composed of molecules of formula VI (SEQ ID NO:7)

R;-X-Glu-Gly'’-Thr-Phe-Thr-Ser-Asp'*-Val-Ser-Ser-Tyr-Leu?-Y-Gly-
Gln-Ala-Ala®>-Lys-Z—Phe-Tle-Ala**-Trp-Leu-Val-Lys-Gly»*-Arg-R;
30 Formula VI (SEQ ID NO:7)



25 R, is selected fromthe group consisting of 4-inidazopropionyl, 21 AUG 2006
4-iniidazoacetyl, or 4- imdazo-a, a-dinethyl-acetyl; R2 is selected from

t he gr oupwoomsai7zssng O C6- C10 unbranched acyl, or i s abseaUT/USORB311s
selected fromthe group consisting of Ay-OH or N112; and Xaa is Lys or Arg.
30 More preferred conmpounds of fornula VII for use in the present invention
are those in which Xaa is Arg and R2 438 C6-Cl O unbranched acyl. Even nore
preferred 2 1 AUG 2W WO 03/072195 PCTI US03/031 11 -21- conpounds of

formul a LYefe@{: Use in the present invention are those in which Xaa is Arg,
R2 is C6-C10 unbranched acyl, and R3 is @y-OH Oher highly preferred
conmpounds &, iskseleetad fomthe groupsensistingnd Iphistidine, D +histidinepdesamina-hose i n whi ch

Xaa is Arg, . 1.5.. C6: C10 wunbr.anched, acyi., .. i,s G y- and R i

4-i m dazopr ogﬁﬁ aﬁn.e’ ;Xﬁmé%oﬁgléﬁ ?’m‘?’@%@%‘ﬁg@wﬁ%@% “Tr}g‘f’m"éﬁﬁv for use
in the presenhigtifiteNiddiimethyitfi@ldidd? Whi ch Xaa is Arg, R2 is Cg inbranched
acyl, R3is Ay-OH, and R 1's 4-imdazopropionyl. OQher preferred OLP-1

deri vat i vesX i selatéesicirorh ¢lie gnoupc@msisting efiAld\Gily,6vVd B3 A8, ddid.alpha-meth@- pr ef er r ed
GLP- | derivative is Arg34LYS21-(N-e-(,y-d u(N-a-hexadecanoyl)))-
GLP-1(7-37). Hdaspr ef erably, the G.P- | conpounds conprise G.P- | anal ogs
wherein th o : gagn } an am no acid
ot her thane%l an:fe%e at Jﬁglgei gﬂdﬁc@mkxggglfﬁiudp ’lg%é (ﬁ;{jg)gml%e ackbone nmay

al so i ncl udgislselectedifrbnn the doodp considtimgeof Glu, Gihali AlaThr, Ser; amd Gly; andt i di ne such
as desam nqQ- hi sti di_ne, 2-am no-histidine, B-hydroxy-histidine,

honohi st i di%ds GYfAor onet hyl - hi sti dine, or a-methyl -histidine at position

7. l{gis 15 py &5&% b i nor e
addi g?onal chgﬁgg%?g%e?e%@?‘?ﬂ;ns Q%fyp 8%& @B%%%%E%ﬂw%&rg% 33, and
37 conpadiclose inhWOco/t BT oMl dogsists Rbseatialty of GLP1&1-84) GHPPH(I(35)37) OH. It is
nore preferable that these ,?osi tion 8 anal ogs _contain one qQr nore

addi t i on@LPcHArigor LR 61-8 oprthe gmidegform shereof, andphasmacsipealyd to thg
cnboc moRt-eDERE iRl 1Rl i et (T ROl Be BT 075 o

posi ti oncdndisting €l ected from the group consisting of tryptophan or tyrosine.
It is nore pre%erred that in addition to the substitution at position 12,
the Bhino acid at (Bsubstiteipneofighycings sarine, gysteing, thyeenipeiapraraging. i ne, | euci ne,

o yoi ne, Bt Pxick NBRRL Yiip ookt RREDE AiMFRiel o oS Y 1 LT one

b=t
-
-

at posi t irgthide] o2 IdlySine fbielysifie MPpositiol 28tanpos pbsition 3%; dr%ubstiuliﬁﬁii dsﬂlﬂ? thl \tMuE IhOns
gl utam c gl(;gilng,' serine, cysteine, threonine, asparagine, glutamine, tyrosine, alanine, valine,
isoleucine, leucine, methionine, phenylalanine, lysine, or a D-arginine for arginine at
20 position 36;
(b) substitution of an oxidation-resistant amino acid for tryptophan at
position 31;
(c) substitution of at least one of: tyrosine for valine at position 16; lysine
for serine at position 18; aspartic acid for glutamic acid at position 21; serine for glycine
25  at position 22; arginine for glutamine at position 23; arginine for alanine at position 24;
and glutamine for lysine at position 26; and
(d) substitution of at least one of: glycine, serine, or cysteine for alanine at
position 8; aspartic acid, glycine, serine, cysteine, threonine, asparagine, glutamine,
tyrosine, alanine, valine, isoleucine, leucine, methionine, or phenylalanine for glutamic

30 acid at position 9; serine, cysteine, threonine, asparagine, glutamine, tyrosine, alanine,



I n another preferred enbodinment, the GLP-1 analog is G.P-1(7-37) OH pekUSi 2006
the amino acid at position 16 is selected fromthe group consisting of

t rypt ophamo0 03/gei9suci ne, | euci ne, phenyl al ani ne, or tyrosipeErusds/oss1nore
preferred that in addition to the 30 substitution at position 16, the am no
acid at position 8 is substituted with glycine, valine, |eucine,

i sol euci ne, serine, threonine, or nethypnine and nore preferably valine or 2
1 AU6 20% WD 031072195 PCTI US03/031 11 -22- glycine. It is even nore

pr ef er r eqalidgisoieicing dehdine) _nﬁélhibﬁﬁle;b‘éi*ﬁkié)‘lb‘lhiﬁﬁ@ forallydiRsatigostiond 0asd 8, the
amno acid at position 22 is substituted with glutamc acid. It is also

pr ef er r eglutanaic acid fonaiparticasid & posidion dbsandt ut i ons at positions 16 and 8, the
amno acid at posigi on]?%g [ rfthbstituted vvitth gﬁ_utam’c acid. It is also
preferred that in SAGPPTHEMIRCLEICING Seine, CYStehf, MIPOHNS ASPATPEGNG 16 and 8, the
am no ac gﬂxtﬁﬁiné‘_ctﬂo%ine,“al%né Svafing) 5d16usiRA1eNEnB, héthionthe6r phehyRAHRES: _
preferred enbodi ment, the GLP-1 analog is GLP-I (7-3750—Fvvnere|n t he ani no
aci d at ghedd4 ordvradyated os alkglateddofm ofrhistiding faruystiduresat positign Gf whergis, ophan,
tyrosine enyl al anjge, .1 ysin | euci,ne, oy isoleucine, prefecably

{7y ot opnie R5HREGhsaS (e, (Eandie): e Sulthtuee arpd apiE et peBERHTbE®” acdi ¢ i on
to the s i 51911&, LR idid . QIR .oﬂal@' LLNQN 8 1S
substitute vﬁ’ﬁ g ygi ne, %%?f%g%@ygé&%ﬁ&ﬁnﬂ%?@u@ne, sgfﬁﬂg?wthreoni ne,
or net hi acylated erN-alivylsted ferfre rBévaysevthe enpymey dipeptidyivpeptidase SV €DBP IVpr e
preferred that in addition to the substitutions at, position 18 and $, the

ami no ac Py e ¢59ensiblg forthe pbservdyapidiin vivg ingetivatym Afadmanigtered GhR-1; s g so

f e ™ ; S R 8 th
) bofsfenfl, MeaRElh R, 8Pal Tl l7 iR, bie20%3 00P dniandBeal O, 0
pr ef er r edetivatives thatcede ptotented froinithe setivitlyiof DPPAVSinahe pmsextiofausiéh and 8, the

amno a6id gt posjtion 37.is substituted with_histidine En another

pr ef er r eBrOi¢HA gty prafsrred.cand fugipn profeins wherew the GLPeamyyndiperein  the ani no
acid at L&t OR A7y ecired A 3 PA1GRRS ST T ophan or
phenyl al a n%wg@?y%ls‘ght ?}%?gghﬁbﬁ?? n?éstﬂﬁrmlsr‘lg ?r?“g‘sie¢7:%7a@¥{hg{¢% addi tion
to the 2GHUGIIP-1(7t3 )OHedre pase pieerretd, Arotieer proféereedgrodp 8f GRPsi tion 8 is
substituted with glycine, valine, |eucine, isoleucine, serine,_threonine,
or nbt hi empRUNgs orvise & the resentinyensionicasiss of the pempeundsiofifermula ¥ npr e
preferre { {1 {4 hoOs; At e 8, the
am no ac ?Scﬁ (2?6 %@ﬁ?&gin é@ﬂlégsgﬁg tﬁ?‘ﬁt% égc}tzillsmt‘t? h‘gg‘lcﬁﬁsa%q&’zé‘“‘g@ﬁ§°°]’$?fg@§ al so

pr ef er r ederefily referengédi tion to the substitutions at positions 19 and 8, the
arnino acid at position 30 is 25 substituted i | ut am c_achd, is also

th d. It
preferred that in Bdeﬁlﬂﬁﬁ‘qlﬁlotm’Pshﬁt;QﬁSteﬁﬁsﬁlnsvadtS%rﬁGE'ﬂ‘ﬂ‘Bﬁ‘é HusAw 8, the
. RN | . i Bdla el : g
ebodi ment ¢ ho_ ot PIPALE AL XU Pl BEAM I ALARL DL SARLRET PeLBrT e

posi2@on 20 is phenyl al anine, tyrosine, or tryptophan.|It is nore
R;

Formula VII (SEQ ID NO:8)

wherein:
25 R, is selected from the group consisting of 4-imidazopropionyl, 4-imidazoacetyl, or 4-
imidazo-a, a~dimethyl-acetyl;
R; is selected from the group consisting of Cs-Co unbranched acyl, or is absent;
R; is selected from the group consisting of Gly-OH or NH;; and
Xaa is Lys or Arg,.
30 More preferred compounds of formﬁla VII for use in the present invention are

those in which Xaa is Arg and R; is Cs-C,o unbranched acyl. Even more preferred



preferred that in addition to the substitution at position 20, the @i A¥6 2006
acid at position 8 is 30 substituted with glycine, valine, |eucine,

I sol euci n&VO 8072188, t hr eoni ne, or nethionine and nore preper/abdywsval i ne or

glycine. It is even nore preferred that in addition to the 2 1 AUG 2006 WO
03/ 072195 PCT/ US03/03111 -23- substitutions at position 20 and 8, the am no

acid at position 22 is substituted Wi glutamc acid. It is also preferred
that in addition to the substitutions at positions 20 and 8, the am no acid

at posi t temipsithds S Serhnild IVUfoe dse/intthe flebdn? Mventi6n ke thdseiis whichoX4wiefaggr ed t hat
in addltlon to the substitutions at ggsﬂmns 20 and 8, the am no aci d at

posi t i onRa’ €&Ch wnbpnched acyl and Ra inGhtOH, Htherhighlypreferresdt eqrepouads efrbodi nent |

h - i - .
el e tumYAfhrirde b proatol i ehitin M thitn pioth B RAB R LB cucine.
pr ef er ablybraadted @cyl] R; isSGIHOR, PAH 9k 48hid38propibngH dAh bRclally bRferfddost i t uti on

1
at position 25, ¥1e anmino acid at position 8 is substltuted with glycine,
val i rfe, b@npd)m of fornnga 'é foriuse in e present invendioniisthat inrwhich Kavisi Awg, Boes nor e

f b ine. Lt i f d that i ddi ti t
Phe. subsC eibpbeader By Aiomeend Ry & 4RiRmobmECi ot position 22 18
substi tuted Wokrgréttéd GL?Q'&nvhﬁvés%r@ﬁe%@nﬁcﬁBQﬁ Sephitdido. bR68AdBHION tO

the substitutions at positions 25 and 8, the amino acid at position 30 is
subst i t uBatdossi préferrgd GLR hderivativelis Axtg“[l.;ys@(Nee-@(F@méMoehleXaﬂedanoyl))a\ddl tion to
thesubstitutions at positions 25 and 15 8, the amino acid at p05|t|on 37 is
subst i t uBEE-17t3ni sti di ne. I'n anot her preferred enbodi nent, the GP-1

anal g i s GLPplefapy )@‘Gﬁiﬁ 8619 H&‘é‘c@ﬁbﬁ?eé Fq eﬁ,talo%whfefeml%%a&&o | ect ed

fro ﬂ?he group consrsting o Telcineror I'S nore preferred

that in fetduth amlég drlﬁagamhxsbbﬁtuﬁm@ﬂamﬁnm bmenmaﬂalahine apiposition &ici d at
position 8 is substituted with glycine, valine, |eucine, .isoleucine, serine,

t hr eoni népositigndranaiags). ohiehackhone mﬂyélwrleﬁleé%lhrb}suﬂa}q, Rehigtidipe. s mpdified |
t t t 27
and 6t fut B BisiBlhelpa as dbsa BG4 Bh, 9.l BRI ShiRRy Bl 0T 27

i s al so héabkistiditle,ld fitioromethgBhistidifiel 6 o&-ﬂnethsruhﬁhdmahi positiocat7. Ipissi tions 27 and

8, the amno acid at position 30 is substituted wiith glutamc acid. It is
al sol%r epeefarable thes thesoipesitian § enalags coptainepesarimere aéqhgore@tl chenges aons 27 and 8,

the amn t 34 nb anot her
preferr eg ‘(’%né)thJﬁ I% ?%%0&%'}'5 mﬁ%?@héﬁ’%’gﬁ%%@%@%é% the am no
acid at mﬁiotacmﬁ&tﬂvs GLPol (2437)OH. I ik mdie PRoferable eiat thegelpbdditidén 8 AnaAsigli tion to
the substitution at posjtion 33, the am no acid at p03|t|on 8 is

subst i t ueHainionp ognw afiditiona) ¢haages at positiors 16,48, 22,25 sad 33 gpmpared ththeoni ne,

or et hi oni f 30 glycine. It is even nore
preferr eaor{egg?r?ﬁ At rﬁtaﬁgﬁofﬁlgﬁ?%éLg%ZT i i ons at position 33 and 8,
20 In a preferred embodiment, the GLP-1 analog is GLP-1(7-37)OH wherein the

amino acid at position 12 is selected from the group consisting of tryptophan or tyrosine.

It is more preferred that in addition to the substitution at position 12, the amino acid at
position 8 is substituted with glycine, valine, leucine, isoleucine, serine, threonine, or
methionine and more preferably valine or glycine. It is even more preferred that in

25  addition to the substitutions at position 12 and 8, the amino acid at position 22 is
substituted with glutamic acid.

In another preferred embodiment, the GLP-1 analog is GLP-1(7-37)OH wherein
the amino acid at position 16 is selected from the group consisting of tryptophan,
isoleucine, leucine, phenylalanine, or tyrosine. It is more preferred that in addition to the

30 substitution at position 16, the amino acid at position 8 is substituted with glycine, valine,

leucine, isoleucine, serine, threonine, or methionine and more preferably valine or



the amno acid at position 22 is substituted with glutamc acid. It 2Ad8 08
preferred that in 2 1 AUG 2006 WO 03/072195 PCT/ US03/03111 - 24- addltlon to
t he subst wabs/enzsesat positions 33 and 8, the ami no acid atpEpesésdmi30 is
substituted with glutamc acid. It is also preferred that in addition to the
substitutions at positions 33 and 8, the amino acid at position 37 is
substituted with histidine. The G.P-1 gonpounds have nodifications at one or
nore of the follow ng 5 positions: 8, ™“f2,16, 18, 19, 20,22, 25, 27,30, 33,
and 37. GP- 1
(7-37)CH Q’éﬁﬁc?ﬁgﬁ se the a%ﬁggﬁ%g#dddagﬁﬁgﬁ%e%%@gﬁg%ﬁ ?&%ﬁﬁﬂ'eg"&h@& NG 9)
caal 9- XeodmiXeatidGt positioh This sxbstitted Whth-ghatamisqridaH iGalseprefered 8hat in

Xaa2' -G U _Xaa22 -G n-Al a- Xaa"- Lys- Xag 2 Phe- || e- Xa20 Tr p- Leu- 10

Xaa3' - Ly@ﬁ@u}n m&exawwtmﬁ ﬁ{mwﬂnﬂl?eﬁé&%@mm acigALRQsition 3087 i s:

L- hi st ! d' cﬂ{’vst Igcdt{l}ﬁlc almsrb?s tﬁfe{rg%l St}nédﬂmd?ﬂolﬁlés gﬂfltﬂﬁ? hydroxy-

hIStIdIne, I ne ['uor o ne, or a-ne |st|d|ne

15 XaA&8 ipssm&lsam 4rdyB, théednnnbamd dﬂ@omfﬁﬁf 37 Isrsuﬂ'étftutedx&m Hiidise. Phe Trp, or
Tyr; Xaa 16 |s VaI tp He, Leu, Phe, or Tyr; s, Ser, Trp, Tyr,

Phe, Lys, Be, I eapthepgre rf%bamboti@emnhe GhR-, anélpg %@LP21(§7-)%3&1®W1§renkeu Phe

Lo ol mind B8R bbisidh Ve s Sfberoin B et op B oot ntBe, U5y O

I'l'e; andphapylaaing lysiney leuting oﬂ\ikiﬂeuome, fefiiis] HEn, Ryrebiae,sad GLP- |
corrpoundsxa? forrrul}éﬁ/Dl i ncl ude GLP- 1 (7 37 Itit}l?ﬁa@rTLIIg}-f’@(? 36) NH2,

A y' - GLPisplepcizp) Ttis ntqrf;/pre@_mcﬂ that iz addiipn tovthe sulg_ltunppm psitipn 18, e

|V?|e Lo 1? %"% g'\ﬂgo’sﬁ 8 %Elﬁ%i&‘t‘?dg E‘%s‘é ‘E‘( gg‘g“%z‘%&ﬁ Seging, AUG 2006

threonine, or methionine and more preferably valine or glycine. It is even more preferred

that in addition to the substitutions at position 18 and 8, the amino acid at position 22 is
substituted with glutamic acid. It is also preferred that in addition to the substitutions at
positions 18 and 8, the amino acid at position 30 is substituted with glutamic acid. It is
15  also preferred that in addition to the substitutions at positions 18 and 8, the amino acid at
position 37 is substituted with histidine
In another preferred embodiment, the GLP-1 analog is GLP-1(7-37)OH wherein
the amino acid at position 19 is selected from the group consisting of tryptophan or
phenylalanine, preferably tryptophan. It is more preferred that in addition to the
20 substitution at position 19, the amino acid at position 8 is substituted with glycine, valine,
leucine, isoleucine, serine, threonine, or methionine and more preferably valine or
glycine. It is even more preferred that in addition to the substitutions at position 19 and 8,
the amino acid at position 22 is substituted with glutamic acid. It is also preferred that in
addition to the substitutions at positions 19 and 8, the amino acid at position 30 is
25  substituted with glutamic acid. It is also preferred that in addition to the substitutions at
positions 19 and 8, the amino acid at position 37 is substituted with histidine
In another preferred embodiment, the GLP-1 analog is GLP-1(7-37)OH wherein
the amino acid at position 20 is phenylalanine, tyrosine, or tryptophan. It is more
preferred that in addition to the substitution at position 20, the amino acid at position 8 is
30 substituted with glycine, valine, leucine, isoleucine, serine, threonine, or methionine and

more preferably valine or glycine. It is even more preferred that in addition to the



WO 03/072195 PCT/US03/03111 -25- Ser'-G.P-1(7-36)NH2, 110-GLP-1(7-371RUG 2006
Thr- GLP- 1(7-36) NH2, ~ Val 8_Tyr12_GLp_l (7-37) OH, Val &- Tyr" - GLP- 1( 7- 36) NH2,

Val 8- Tyr " W B3/deis37) OH, Val 8- Tyr " - GLP- 1( 7- 36) NH2, PCT/US03/03111

Val ' -3 W2 GLp | (7-37)OH, Vall G W2 _Gp_1(7-36) NH2,

Gy8-Gu2 -GLP-1(7-37)OH, Qy' -G U22 -G.P-1(7-36)NH2, Vall _ASP 22
SGLP-1(7-37)OH, 12_C 5 Val 8-Asp TLp_l,.(7-36)NH2, G YI _ASP22_GLp_ 1(7-37) OH
Gyl _ASP22 GLp 1(7-36)NH2, Vall LYSZ GLp_ | (7-37)OH, Val g LYS2T Glp_|
(7-36) NH@ubsﬁuﬁbh&ht\f%gﬁmg 2_5%%( firedflibblacid gg it 2is Shibktituted wih) NH2,

LeU G U22_Gp_1(7-37)0H, LeU "G U22_Gp_1 36)NH2, Tle I_d W22

- GLP- 1( 7g13172)tﬁie| acﬂiL dtis @lsuzﬁef@’ft@ﬂia'( ii’l—dBlﬁ)tNHZp theestUBstSEAD aBippsitiors72BatidOH,

Iégulg_p_ 1 ,%ggy&ﬁkacl I R?oéﬁ n,’ éﬁlgllll%:_lﬁéﬁf%f tg%u%rplcﬁé@ 3&_ g_{kgzlr!é%eqrﬂ)@g 3 6) NHD.
(7 sy R e 3k { SRpNRPRD i ol B Pyt S

Thrs-O umﬂ}smﬁbdwhnﬁ)mma Ser8_ASP22 - GLP-1(7- 37)0H Se? ASP22_GLp_|

(7-36)NH2, Thrl ASP22 - GLP-1(7-37)OH, Tbr | ASP2, 1 _GLP-1(7-36) NH2
Ser' - Lys22- GLF axofhes P;Q&Feds@!abod&fnvgz eéb_IpP i@#aISS}SI\ﬁzP-IU (37)0H wherein

(7-37) criedrig Qéf}%? (oo eqp b icha vty sodgiily gl {iellley o)

LYS22_ GLpnd 1e(18m87prélekablyl_\)éﬁ38 Ewmbfe?pﬁfe)ﬁtﬂﬂaat\tﬁhd&%xﬁ&ﬁh&%sﬂ;ﬁﬁmﬁﬁ) OH,
Val ' -G U22_Al a27 Gp_1(7-37)0H, . Va.18-d u' ~ GP-1(7- 3721
VaI 8-a uposifign 25, %%mnzmd@tpom@w@&bmty(eﬂ vath @Mcme, ine, leucine,

O 16 Uhkelefe el W ne 55 ool s ol FroADiivatine or gycine. 1t

|l e' - d ugeenGhbrelrefeyéd tHalin a‘aﬂitﬁm@)l&fesu&tﬂuﬂdrﬁﬁ b.ﬁl‘rbn 25 and 8, the amino
Ser8-d u3' -GP-1(7-36)NH2, Thr'-G U31_G.p_|

Thr 8_ G Ueaid @_posmonzj?@f mhwt%glthugsgmm_qﬂ I( BB m)mfemd that in addition to

Val | | S 7-3 3

G~ i-sibliegticis 3ppdiitions 2 e S, 8 mitaf ncid b pokfHg 30 fs sppstipted with

- GLP- 1( 7 gft€anNcidcid. I i§ also prdferee¥/ thid iR addition3d ﬁQﬂubétit@hoﬂd'afﬁﬁamﬁ%ﬁ 75(afrd3 6) NH2,
Ser 8- Hi S37 G_p (7 37)C]-| 25 Ser8 Hi S37 G.ﬁ@ﬁ (7 36)NH2 TY_JfISl7 Gj p_ |

( 7- 313 O+, thy amiagsacidatposition 334§ sybstitutsshiwithy @mﬁed GLP- | conpounds of

posi i on 8 i s SUaioRib PRt R b ™ e G BN s, 1 Ton 1

i s tyrostHequmihe Béid Aepaditidn 2Pk elBatad fidfistht igfytp bB8ndistirgydfasdlegind éry pt ophan, or
i sol eucine, position 25 is valine and position 33 is isoleucine. Qher

pr ef er r ealang- 1t iggoteprefamed $hat in addition tedhe subistitutieg at p,@ﬁmonr%’lr,the@mng( 7-37) OH,
Val | Tyarulnga%om on B R-substirntéd Rith Q/ycme-, Tlee eucme,%()Plelll e,’s r%_| thréonin AUG 2006

20  or methionine and more preferably valine or glycine. It is even more preferred that in

addition to the substitutions at position 27 and 8, the amino acid at position 22 is

substituted with glutamic acid. It is also preferred that in addition to the substitutions at

positions 27 and 8, the amino acid at position 30 is substituted with glutamic acid. Itis

also preferred that in addition to the substitutions at positions 27 and 8, the amino acid at
25  position 37 is substituted with histidine .

In another preferred embodiment, the GLP-1 analog is GLP-1(7-37)OH wherein
the amino acid at position 33 is isoleucine. It is more preferred that in addition to the
substitution at position 33, the amino acid at position 8 is substituted with glycine, valine,
leucine, isoleucine, serine, threonine, or methionine and more preferably valine or

30 glycine. It is even more preferred that in addition to the substitutions at position 33 and 8,
the amino acid at position 22 is substituted with glutamic acid. It is also preferred that in



WD 03/ 072195 PCTI US03/ 03111 -26- Va?-Tyr"-d u"-G.P-1(7-37)CH, 21 AUG 2006
Val' -Trp"-A u"-A&P-1(7-37)0H, Vall LeUle_ A U12 Gp_ | (7-37)0H, Val'-lle

16_G Ull we é30be16s37) OH, Val 1_phel6 -d U22 - GLP- 1(7- 37) OCT/US03/03111

Val ' -Trp"-Qu"-GP-1(7-37)0H, Val'-Tyr"-d u22-G.P-1(7-37)H,

Val 1_phell GdU22 _Ap_I(7-37)CH, and 5 Val'-l1le'1l_ GU22_CGp_I(7-37)0H. The
G.P- | conpounds of the present inventjon al so enconpass Exendin conpounds.
Exendi n-3 and Exendi n-4 are biologically active peptides first isolated from

Hel oder majidila® td thé BHBkHRATMATEL FUifide B8 ahe 8Nthe AL 544 Bi pitldhs0GP- | receptor
and stinul ate cAMP-dependent” H+ production in manmmal i'an parietal cells.

Exendi n- Sutstititadwith ghdamicscik dt isaide pefernd that ircadditpoago ithkesubstitutibnsate

appr oxi mat el.y 53% | ogous tq ,GLP. 1., They act ,as. patept agoni sts of G.P-
1 acti vi P?SILKHM ’ ﬂ&ﬂlﬁl@?ﬁﬁﬁé}’?ﬁ}m ?Lﬁé&gﬁ&“@@ﬂ@g’ﬂ?t ®f Exendin, known
as Exendi n(9- ip) | ' i byl by S Wﬁgndi n-4 and
GP-1. An Exeggfgmg;rg}g%ﬁ gﬁ%d%‘? iealﬁpgiﬁ?gﬁnﬁs}aggg@ér IBO ypep?{ogg ing the

am noS ac pdsitids: 8e1R)jd6cE8,dD, By QA2 T 23, 338 natid 374, These Gl.Pahedmpoumds f r agnent
t hereof . Exendi n-

5, 424, 258I0ERSHIPHL EFARY ORBSIEAG) GLP o (Ladii cad symits hameso g

H S7_Ser - I "-Leu- Ser-Lys-G n- Meeo- 20

G u-d u- %%%A%@E%ggfgu%%e | e- 3 u30- Tr p- Leu- Lys- Asn

G Y35- @ y- Pro- Ser - Xan-Ray 4G Gh-FireX£r bTRr-SerSAsp-XuE?-Set-S@ *Xadlo.  10)
Exendi n-4 has the am po acid,seguencg of SE% D), NO_11: 25
His'-Ay-du-Gy' OXpAr=GyeXam -Gl AlaXay s TyeXage rPheglle-Xpag - -Trp-Leu-

Met U G U G U _Aka Mgl 259 Al.g-+607 Phe- I | e- @ u3~-Tr p- Leu-
Lys- Asn-d y3s-d y- é;r%g- 2‘8%5%@?{%%%0 Al a-Pro-Pro-Pro-Set4' - NH2 (SEQ I D NO
11) 30 2 1 AUG 2006 WBoflpild VAUHYSEQID/NISH]/ 03111 -27- GP-1 conpounds al so

i nclude Exendin fragnments which are pol ypepti des obtained after truncation
of one oWhei® anino acids fromthe N-termnus and/or C terminus of Exendin

or an Exen Cy(éy il ‘il-l?lgﬁdiﬁéj,rﬁ~ﬂﬁﬁ%@?des%ﬁfo~ﬂistﬁﬁﬂa %gm&ojhri'sﬁd%? B-hydroxy-
histidine, homohistidine, a-fluoromethyl-histidine, or a-methyl-histidine;
15 Xaa® is: Ala, Gly, Val, Leu, Ile, Ser, or Thr;
Xaa'?is: Phe, Trp, or Tyr;
Xaa'® is: Val, Trp, Ile, Leu, Phe, or Tyr;
Xaa'® is: Ser, Trp, Tyr, Phe, Lys, Ile, Leu, Val;
Xaa'® is: Tyr, Trp, or Phe;
20 Xaa? is: Leu, Phe, Tyr, or Trp;
Xaa®? is: Gly, Glu, Asp, or Lys;
. Xaa® is: Ala, Val, Ile, or Leu;
Xaa?’ is: Glu, Ile, or Ala;
Xaa™ is: Ala or Glu;
25 Xaa*? is: Val or Ile; and
Xaa® is: Gly, His, NH,, or is absent.

Some preferred GLP-1 compounds of formula VIII include GLP-1(7-37)OH,
GLP-1(7-36)NH,, Gly’-GLP-1(7-37)OH, Gly*-GLP-1(7-36)NH,, Val®-GLP-1(7-37)OH,
30  Val’-GLP-1(7-36)NH,, Leu®-GLP-1(7-37)OH, Leu®-GLP-1(7-36)NH,,
TNe’-GLP-1(7-37)OH, Ne®-GLP-1(7-36)NH,, Ser’-GLP-1(7-37)0H,



Exendi n pol ypeptides in which one or nore anmino acids have been add@d Adb 2006
N 5 termnus and/or C-term nus of Exendin or fragnments thereof. Exendin
conmpounds Vb 03/02395 t ype have up to about forty-five am no PCT/ASO3/03LA- 1
conpounds al so include "Exendin anal ogs.” An Exendin anal og has sufficient
honol ogy to Exendin-4, Exendin-3, or a fragment thereof such that the anal og
has insulinotropic activity, The activ%gy of Exendin fragnments and/or

anal ogs can be 10 assessed using in viTro assays such as those described in

Exanpl e lsePpepalABINHANHRELOL I TR AOTHABII RggRE,AC d sequence of

Exendi n- 4 of a fragnent there fled so that from one, two, three,
four or fVa..leTmn %Palﬁdﬁ)@l‘lt Vel -Tyr'rzeﬁllf-ﬂg AN, Nail*dTyri -GBPFI¢ERHOH,Ng

loed hor STA-T3F &!?’g}{g%r@l&%inwn@i&nﬁaﬁ" WSO8 Nl ahts b?%fﬂ‘ri?%ﬁﬂ@é”;& d

and its 8 A 2 tilre_ tyat.y anpl e,
Val 8- Exeﬁ?nb'}l‘?dgg%g!rl\g?’? eﬁﬁfnéggrrlggl?gmﬁg Y cAﬁﬁﬁ]%EP 1yC| r?gﬁr‘slor mal | y

f ound5at YadSAspHGIP-b(7- Esomﬁ; Mhm“e@mn(@avmmw mp%?aGLael(mammgr

i NG o A S P o I ot o
o S Ot o g o

14 a y- Xdr® em”mmms’r)mn,%belﬁizmp 1273 6)NiERy Eeui‘-Aqﬁz m@zl(nsw)mHh. sti di ne,
D—hIStIdIne esamn no- hi ydr ox histidine,

an no h| stidine,
honohi st |Icﬁ“n'éspa Cf%é%?éﬁ‘ﬂﬁb Lgj- éﬁl? 59& ﬁ?l Aﬁpstciﬂeﬁ’ﬂé 368 | S: GI y
N st oo Sl B B =
- 28- Xaaa&SJL@s”Gn,P-w-SB)NHzm%lu’&G@ U(7637)0H) Sersxaaé?;cm 1(V36)H,,Al a; Xaa
26 1s: Ar’ﬂu'gGlu y-G’LP-l(7-37)OH, Thr®-Glu?-GLP-1(7-36)NH,, Ser®-Asp?2-GLP-1(7-37)OH,
Ser®-Asp®-GLP-1(7-36)NH,, Thr®-Asp?2-GLP-1(7-37)OH, Thr®-Asp*’-GLP-1(7-36)NH,,
Ser®-Lys*-GLP-1(7-37)OH, Ser®-Lys?2-GLP-1(7-36)NH,, Thr®-Lys?2-GLP-1(7-37)OH,

15 Thfs-Lyszz-GLP-1(7-36)NH2, Glu?2-GLP-1(7-37)OH, Glu?>-GLP-1(7-36)NH,,
Asp?2-GLP-1(7-37)OH, Asp*-GLP-1(7-36)NH,, Lys**-GLP-1(7-37)OH,
Lys*2-GLP-1(7-36)NH,, Val*-Ala>’-GLP-1(7-37)OH, Val®-Glu**-Ala?’-GLP-1(7-37)OH,
Val’-Glu**-GLP-1(7-37)0OH, Val*-Glu*’-GLP-1(7-36)NH,, Gly®-Glu**-GLP-1(7-37)OH,
Gly’-Glu*’-GLP-1(7-36)NH;, Leu®-Glu*’-GLP-1(7-37)0H, Leu®-Glu**-GLP-1(7-36)NH,,

20 De®-Glu*-GLP-1(7-37)OH, Nle®-Glu**-GLP-1(7-36)NH,, Ser®-Glu**-GLP-1(7-37)0H,
Ser®-Glu**-GLP-1(7-36)NHa, Thr-Glu**-GLP-1(7-37)0H, Thr®-Glu*-GLP-1(7-36)NH,,
Val®-His*"-GLP-1(7-37)0H, Val®-His*’-GLP-1(7-36)NH,, Gly®-His*’-GLP-1(7-37)OH,
Gly®-His*"-GLP-1(7-36)NH,, Leu®-His*'-GLP-1(7-37)OH, Leu®-His*’-GLP-1(7-36)NH,,
Te®-His*’-GLP-1(7-37)OH, lle®-His*’-GLP-1(7-36)NH,, Ser®-His*’-GLP-1(7-37)OH,

25  Ser®-His*-GLP-1(7-36)NH,, Thr®-His*’-GLP-1(7-37)OH, Thr®-His*’-GLP-1(7-36)NH,.

Some preferred GLP-1 compounds of formula VIII having multiple substitutions
include GLP-1(7-37)OH wherein position 8 is valine or glycine, position 22 is glutamic
acid, position 16 is tyrosine, leucine or tryptophan, position 18 is tyrosine, tryptophan, or
isoleucine, position 25 is valine and position 33 is isoleucine. Other preferred GLP-1

30  compounds include the following: Val®-Tyr'®-GLP-1(7-37)OH,
Val®-Tyr'>-Glu?-GLP-1(7-37)0H, Val®-Tyr'®-Phe'*-GLP-1(7-37)0H,



5 Xaa 27 is Leu or Qu; Xa20 is: Gu or Ala; Xaa 33 is: Val or Lyg:1 AUGR#06
~4 is: Asn or Lys; Xaa 36 is: Gy or Arg; and 10 R 37 is: Ay, Pro,

Pr o- Ser - Save G/g2495a- Pr o- Pro- Pro- Ser, or is absent. Furtherp&xesehoazranal ogs
that are useful for the present invention are described in PCT patent

publ i cations WO 99/ 25728 (Beel ey, et alL); WD 99/ 25727 Beeley, et alL); WO
98/ 05351 (Young et alL); WO 99/40788 (Y%ing et aL); WD 99/07404 (Beel ey, et
aL); and WD 99/43708 (Knudsen, et al) 5 Anot her preferred group of GP- 1

corrpoundsv&mglheh@m‘@ st @?HWFC?rpdﬁ-GhPQG'E?L SRR | D N0 13)
Xaa7 Xa2 G U Y Thr Xaa Ser _Asp Xaal 6- Ser - Xaa
X. aa20 Gvalﬁmaﬂé-an:ﬁ-aumeqaazmw&ua ﬁlﬁ%émmnom p- Leu- Xaa

Yoz XaJHSEE Gia"%%ﬂséﬁﬁnﬁr&%iﬁ%w&&ﬁ? Gy a7 15

L- hi stidi 19 422 8 h i di ne, B-hydroxy-
hi sti di ne\mg %h@%r SerIEl(’]d???aﬂér@%Ier!t’%u | st | grlﬂvry’] Héhrr?r‘et hyl - hi sti di ne;
25 Xals |\z§als-nb1§-GI(§ZyGLR/d(7 311)@1—1 Il e, Ser or Thr; Xaa 12 is: Phe, Trp, or

Tyr; Xaa 16 iS; Len, Phe, or Tyr; Xaal8 is. Ser, Trp, Tyr,
Phe, Lys, Ile, Th? P%p{np%fﬁ wofitlae present mr%howsmomﬁa%&z@edm VO

03/ 07 2 19 ] 2 | S:
030723 SARD S s 8 iy B o S B
Il e, or Hdbd&mﬁd&]utasd vdidommdﬁaue beeiaho®n td bind ed GD,P- 1 ﬂeeeptéieaiﬂ4 i s : Lys ,
Asp, Arg, or Xaa36 i s: Pro, or Ara?
stlmulate cAMP-dependent H productlon in mammalian parietal cells. Exendin-3 and
10 Exendin-4 are both 39 amino acid peptides which are approximately 53% homologous to
GLP-1. They act as potent agonists of GLP-1 activity. Notably, an N-terminally
truncated derivative of Exendin, known as Exendin(9-39 amino acids), is an inhibitor of
Exendin-3, Exendin-4 and GLP-1.
An Exendin compound typically comprises a polypeptide having the amino acid
15 sequence of Exendin-3, Exendin-4, or an analog or fragment thereof. Exendin-3 and
Exendin-4 are disclosed in U.S. Patent No. 5,424,286.

Exendin-3 has the amino acid sequence of SEQ ID NO:10:
His’-Ser-Asp-Gly'’-Thr-Phe-Thr-Ser-Asp'*-Leu-Ser-Lys-GIn-Met*’-
20 - Glu-Glu-Glu-Ala-Val®*-Arg-Leu-Phe-Ile-Glu*’-Trp-Leu-Lys-Asn-
Gly*>-Gly-Pro-Ser-Ser-Gly*’-Ala-Pro-Pro-Pro-Ser**-NH,
(SEQ ID NO:10)

Exendin-4 has the amino acid sequence of SEQ ID NO:11:

25 His’-Gly-Glu-Gly'®-Thr-Phe-Thr-Ser-Asp'>-Leu-Ser-Lys-Gin-
Met?’-Glu-Glu-Glu-Ala-Val®-Arg-Leu-Phe-lle-Glu**-Trp-Leu- -
Lys-Asn-Gly*’-Gly-Pro-Ser-Ser-Gly*’-Ala-Pro-Pro-Pro-Ser*

NH;
(SEQ ID NO:11)

30



Xaa 37 is: Gy, Pro, or Ser; 10 Xaa?s is: Ser, Pro, or His; Xaa39 s Al&1006
Arg, Thr, Trp, or Lys; Xaa~o is: Ser or Qy; Xaa~' is: Ala, Asp, Arg, Qu,
Lys, or GWOQo03urmMs2 is: Pro, Ala, N112, or is absent; 15 Xper4/803/@3111Pr o,
Ala, NH2, or is absent; Xaa44 is: Pro, Ala, Arg, Lys, H's, N112, or is
absent; Xaa 45 is: Ser, W, Pro, Lys, Arg, N112 or is absent; Xaa 46 is:
H's, Ser, Arg, Lys, N112 or is absent ,and Xaa47 is: H's, Ser, Arg, Lys,
NH2 or is absent; 20 provided that if Xaa42, Xaa~', Xaa.44, Xaa4b5, Xaa46, or

Xaad7 is absemLrEAcbmpouid alde iclndoBRaldirERigrhéntdWaRAar@pélypdptidérer provi ded
that the GLP-1 peptide does not have the following Ctermnal amno acid

ext ensi onbhingdmifien uatatixn af gee or pip-apine Fuds Hem -ty H-taimainus and/or C-

Pr o- Pro- Pro- Ser -NH2. . Anot h eferre oup of P- | _comounds, has the
2 o, aciRURR plRRendR o 98 Exghiif nEog NGy pomBOUHES Hdfie
Xa~' - Xaa'Bxghdin %%!p?ﬁﬁde?fﬂﬁwﬁﬁh%é of\ire'@Aino a8ids have Boen-ddied {d the NXaa
22_Ghl _Ala_)Caa25 LyS- Q@ u-Phe-1le Aja Trp_LeU Xaa33_Xaa34_Avy_
Xaal 65 Xas¢rminusanil/oxLaRominva of Bxowlin op@agrmentathsdokaBxenditaeompourdsoftthis Xaa ~7
30 Fornmul aM.(SEQ ED NO. .14) . wherein:, 2 1 AUG 2006 WD 03/072195
PCTI US03/%S _?{?%gl a%?orr%ﬁvmngefl&ﬁ-ne, D-hi sti di ne, desani no- hi sti di ne,
2-amn -histi ¢jiey ,cgmBMﬁ[d%‘!’s'o iHt18dd hxBdi Qﬂ%gé.StAﬁlER@ndin analog has

HI st (ﬁy, Val , Len,

a-fluororiiethyl-histidine, or a-nethyl- I ne; Xaas 1s:
|l e, Ser sufficiehhhomobéigy t®6Ekendin/d) Exendin:3,lor @ fragment fhkeeof suchThat the &nalkga 22 i s:
Gy, S; ..Xaa2h, i aa33 js: Val or

Ile; )C(;Iau hébfnguhr%@lﬁ}/c ity 3hé % V@Y‘ ng’\‘/%ﬁ%‘L"ngﬁne% 9“!&?/%‘? Palagp cM B 10 Xaa 37

iS:. 16 Y asdebfd uSfng?# Vitro assays such as those described in Example 1.

Preferably, an Exendin analog has the amino acid sequence of Exendin-4 or a
fragment thereof, modified so that from one, two, three, four or five amino acids differ
from the amino acid in corresponding position of Exendin-4 or the fragment of
Exendin-4. In the nomenclature used herein to designate Exendin compounds, the

15  substituting amino acid and its position is indicated prior to the parent structure. For

example, Val®-Exendin-4 designates an Exendin compound in which the glycine normally
found at position 8 of Exendin-4 has been replaced with valine.

Another preferred group of GLP-1 compounds is composed of GLP-1/Exendin-4
analogs of formula IX (SEQ ID NO:12).

20 Xaa’-Xaa®-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Xaa'®-Ser-Xaa'®-Xaa'’-
Xaa®-Glu-Xaa??-Xaa®-Ala-Xaa®-Xaa?*-Xaa?’-Phe-lle-Xaa’-Trp-
Leu-Xaa*-Xaa*-Gly-Xaa®s-R*

Formula IX (SEQ ID NO:12)
wherein: v

25 Xaa' is: L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, 8-hydroxy-

histidine, homohistidine, a~fluoromethyl-histidine or a-methyl-histidine;

Xaa® is: Gly, Ala, or Val;
Xaa'® is: Leu or Val;
Xaa'® is Lys or Ser;

30 Xaa'® is: Gln or Tyr;
Xaa®® is: Met or Leu;



Xaa38 is: Ser, Pro, or H's; Xaa39 is: Ser, Arg, Thr, Trp, or Lys; XaAdb 3086
Ser or Ay-, Xaa~' is: Ala, Asp, Arg, Qu, Lys, or Ay, 15 Xaal2 is: Pro or
Al a; Xaad43voesoRues or Ala;, Xae is: Pro, Ala, Arg, Lys, Hi spciyd8e3/mi11 S
absent; Xaal5 is: Ser, His, Pro, Lys, Arg, NH2 or is absent; Xaa' 46 is:
Hs, Ser, Arg, Lys, NH2 or is absent; and 20 Xaa~7 is: H's, Ser, Arg, Lys,
NH2 or is absent; provided that if Xaadgl, Xaad4', Xaa~ 6, or Xaa 47 is absent
each ami no acid downstreamis absent and further provided that the GLP- |
pepti de doeXasBts:kwer Ghe following C terminal am no acid extension

begi nni ng at a 36 : @y-Pro-Ser-Ser-Gy-Ala-Pro-Pro-Pro- Ser-NH2 25
Preferred efBadisiéleer GIn;f ornula X and fornmula Xl include GLP-1 conpounds

t hat have vgl ine. | ygine at position 8 and glutamc acid at position 22.
Del i very aggﬁ%s?sayﬂgrpﬁate for use in the present Invention: 30 The

del i very agmah®ipfargbeLpy:esent invention can be made by organic chemstry

met hods known jn the art and as described in WO 90/ 36480; WO 96/ 30036; U.S.
Pat. 3 1 AUXa@0id Lap@rd3np72195 PCTI US03/ 03111 -31- No. 5,643,957; U. S. Pat.
No. 6,242, 495;30al |.,0f KT[ch are herein incorporated by reference. Many of
the deliverFgfhPl8FAl&e present invention can be readily prepared from

am no aci dsxiag®@kgiqiangy Lygut not limted to, am nocaprylic acid,

but yryl hydroxa3 inic acid, 5 am nophenyl butyric acid, aniinophenyl hexanoic

aci d, am nofaanyd: dsopi bys;c aci d, aminosalicylic: acid, am nophenyl succinic

aci d, am nogongni ¢,.aci am,noni cotinic acid, am noval enic acid,
ar ni noph et OILES 48 i i i i i
pheny e , nocaproi ¢ aci d, am noundecanoi ¢ acid,

arm nqhePt angYtis o pros PlSkNE DAL ArapldlsedBrisapiiiodecanol o aold For

exanpl e, these delflvefy agents e prepared by reacting the single acid
10 with the afputherExandincaymidgs it ate usefud far the piesdnt deveatiomarerdesaribgd ir esent i n
the amno acids to formam des. Protecting groups may be used to avoid

unwant ed miTgateRPubEGHIINAWO YOS5 DB e e a‘l.?,i Wo99/23k27 Beéley,2r kg art. The

delivery agents nmay be purified by recrystallization or by fractionati on on

sol 1 COnLEUIRETYSungoul 4P WO A ASRYbLAEL! 8 W00 96hBacaBLERS, o nC! ude

acetonitri ,
al.); and WO 99/43708 (Knudsen, ef al.).

15 Another preferred group of GLP-1 compounds has the amino acid sequence of
formula X (SEQ ID NO:13)

Xaa'-Xaa®-Glu-Gly-Thr-Xaa!?-Thr-Ser-Asp-Xaa'®-Ser-Xaa'®-Xaa -
Xaa®-Glu-Xaa-Gln-Ala-Xaa?-Lys-Xaa?’-Phe-Ile-Xaa*’-Trp-Leu-
Xaa®-Xaa*-Gly-Xaa®-Xaa¥'-Xaa**-Xaa®-Xaa*-Xaa* -Xaa*2-Xaa®-
20 Xaa*-Xaa®-Xaa*-Xaa"
Formula X (SEQ ID NO:13)
wherein: ,
Xaa’ is: L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, B-hydroxy-
histidine, homohistidine, a-fluoromethyl-histidine, or a-methyl-histidine;
25 Xaa® is: Ala, Gly, Val, Leu, Ile, Ser, or Thr;
Xaa'? is: Phe, Trp, or Tyr;
Xaa'® is: Val, Trp, lle, Leu, Phe, or Tyr;
Xaa'? is: Ser, Ttp, Tyr, Phe, Lys, lle, Leu, Val;
Xaa® is: Tyr, Trp, or Phe;



15 net hanol and tetrahydrofliran. Fractionation may be performed on2e AUG 2006
suitabl e solid colum supports such as al um na, using nethanol/n-propanol

m xt ures a®0bvdier2msbi | e phase; reverse phase col unim supporeST/USIZ111
trifluoroacetic acid/acetonitrile mxtures as the nobile phase; and ion
exchange chromat ography using water as the nobile phase. Wen anion
exchange chromatography is perforned, jqyeferably a subsequent 0-500 mM 20
sodi um chl oride gradient is enployed. Useful delivery agents in the present

i nvention akea’®gstentmae, Ty, bk Bp; Patents 5,541, 155; 5,693, 338; 5,976, 569;

5, 643, 957, 5,%85, 503; 6, 100, 298; 5, 650, 386; 5, 866,536; 5, 965, 121;

5,989, 539; ¥awdis: Gdy;:Glg, A 051y, 5, 820, 881; and 6,242,495, and J 2 1 AUG 20M
WO 03/ 0721 RET/ WSO 11 32- WD 02/02509; WO 01/51454; WD 01/44199; WO
01/ 32130; 0}5533%333@5»85%%386; WD 00/ 47188; and WD 00/ 40203; and are
all herein j(ggb{spg;]@tmgopma;ref erence. A skilled artisan will also recognize
that variatio 5 of the delivery agents can be nade and used in the present

i nvenfion. Xaagxiasnﬂl@grﬁfu;del ivery agents are described in Table 1. Preferred
delivery agﬁntﬁ.g&lT |le | are delivery agent nunbers 1, 2, 4, 5, 6, 9, 10,
11, 13, 14,°%5 1502 M ®22, 23, 24, 26, 28, 30, 31, 35, 36, 38, 39, 40, 41,
42, 43, 44,x4P%idoLys, Psp, AR oPGIn;2 1 AUG 2W6 WO 03/072195 PCT/ US03/ 03111
-33- Table 1. Delivery agents Delivery Structure agent #1 0 020 30 4
H HO ~~m 0Xaa* is: Gly, Pro, or Arg;

Xaa®’ is: Gly, Pro, or Ser;

10 Xaa*® is: Ser, Pro, or His;
Xaa® is: Ser, Arg, Thr, Trp, or Lys;
Xaa® is: Ser or Gly;
Xaa*! is: Ala, Asp, Arg, Glu, Lys, or Gly;
Xaa*? is: Pro, Ala, NH,, or is absent;

15 Xaa® is: Pro, Ala, NH,, or is absent;

Xaa* is: Pro, Ala, Arg, Lys, His, NHj, or is absent;
Xaa® is: Ser, His, Pro, Lys, Arg, NH; or is absent;
Xaa® is: His, Ser, Arg, Lys, NH, or is absent; and
Xaa" is: His, Ser, Arg, Lys, NH; or is absent;

20 provided that if Xaa*, Xaa43, Xaa‘“, Xaa®, Xaa46, or Xaa*" is absent each amino acid
downstream is absent and further provided that the GLP-1 peptide does not have the
following C-terminal amino acid extension beginning at Xaa®; Gly-Pro-Ser-Ser-Gly-Ala-
Pro-Pro-Pro-Ser-NH,.

Another preferred group of GLP-1 compounds has the amino acid sequence of
25  formula XI (SEQ ID NO:14)
Xaa7-Xaa8-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Xaal6-Ser-Ser-Tyr-Lys-Glu-
Xaa?2-Gln-Ala-Xaa?*-Lys-Glu-Phe-Ile-Ala-Trp-Leu-Xaa**-Xaa**-Gly-
Xaa%%-Xaa¥-Xaa®®-Xaa®-Xaa®-Xaa*'-Xaa*2-Xaa®-Xaa*-Xaas-
Xaa%_-Xaa"

30 Formula XI (SEQ ID NO:14)

wherein;
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PCT/ US03/ 03111 -34- Delivery structure
No' Na*

10

15

20

25

30
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Xaa' is: L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, B-hydroxy-
histidine, homohistidine, o-fluoromethyl-histidine, or o-methyl-histidine;

Xaa® is: Gly, Val, Leu, Ile, Ser, or Thr;

Xaa'® is: Val, Trp, lle, Leu, Phe, or Tyr;

Xaa?? is: Gly, Glu, Asp, or Lys;

Xaa® is: Ala, Val, Ile, or Leu;

Xaa® is: Val or Ile;

Xaa* is: Lys, Asp, Arg, or Glu;

Xaa* is: Gly, Pro, or Arg;

Xaa®? is:.Gly, Pro, or Ser;

Xaa® is: Ser, Pro, or His;

Xaa® is: Ser, Arg, Thr, Trp, or Lys;

Xaa® is: Ser or Gly;

Xaa*! is: Ala, Asp, Arg, Glu, Lys, or Gly;

Xaa* is: Pro or Ala;

Xaa® is: Pro or Ala;

Xaa* is: Pro, Ala, Arg, Lys, His, NHj;, or is absent;

Xaa® is: Ser, His, Pro, Lys, Arg, NH; or is absent;

Xaa® is; His, Ser, Arg, Lys, NH; or is absent; and

Xaa*’ is: His, Ser, Arg, Lys, NH2 or is absent;
provided that if Xaa*, Xaa*, Xaa*, or Xaa* is absent each amino acid downstream is
absent and further provided that the GLP-1 peptide does not have the following C-
terminal amino acid extension beginning at Xaa®: Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-
Ser-NH,.

Preferred embodiments of formula X and formula XI include GLP-1 compounds

that have valine or glycine at position 8 and glutamic acid at position 22.

Delivery agents appropriate for use in the present invention:

The delivery agents of the present invention can be made by organic chemistry

methods known in the art and as described in WO 90/36480; WO 96/30036; U.S, Pat.

agent # 10 Na* O O Na O F6C OH 12



Nk O 17 HO 18 myol Hok.,'~lcr 0 2 1 AUG 2006 WD 031072195 PCT/ US%{ Rg@.%@%
-35- Delivery Structure agent# 19 7-1-0 20 Chim Holm 21 OH O

0 HOO H wWaoklodgdd4 24 CF6 CN 25 HO 0,0 26 HO HO Y ~, 3 UG 2006
WO 03/ 072195 PCT[ US03/ 03111 -36- Delivery Structure pefuSooshi

10

15

20

-31-
No. 5,643,957; U.S. Pat. No. 6,242,495; all of which are herein incorporated by

reference.

Many of the delivery agents of the present invention can be readily prepared from
amino acids including, but not limited to, aminocaprylic acid, butyrylhydroxaminic acid,
aminophenylbutyric acid, aminophenylhexanoic acid, aminophenylpropionic acid,
aminosalicylic acid, aminophenylsuccinic acid, aminononanic acid, aminonicotinic acid,
aminovalenic acid, aminophenylacetic acid, aminocaproic acid, aminoundecanoic acid,
aminoheptanoic acid, aminohydroxybenzoic acid, and aminodecanoic acid.

For example, these delivery agents may be prepared by reacting the single acid
with the appropriate agent which reacts with free amino moiety present in the amino acids
to form amides. Protecting groups may be used to avoid unwanted side reactions as
would be known to those skilled in the art.

The delivery agents may be purified by recrystallization or by fractionation on
solid column supports. Suitable recrystallization solvent systems include acetonitrile,
methanol and tetrahydrofuran. Fractionation may be performed on a suitable solid |
column supports s;Jch as alumina, using methanol/n-propanol mixtures as the mobile
phase; reverse phase column supports using trifluoroacetic acid/acetonitrile mixtures as
the mobile phase‘; and ion exchange chromatography using water as the mobile phase.
When anion exchange chromatography is performed, preferably a subsequent 0-500 mM
sodium chloride gradient is employed.

Useful delivery agents in the present invention are described in U.S. Patents
5,541,155; 5,693,338; 5,976,569; 5,643,957, 5,955,503; 6,100,298; 5,650,386;

5,866,536; 5,965,121; 5,989,539; 6,001,347; 6,071,510; 5,820,881; and 6,242,495; and



agent # 27 28 HOO1 O CH 29 0 Nd 30 HOyGro 31 H3ICNH 0 O O 73RA06 2088
N 34 00 35 HOr,, 0 36 HO'I~~-MS O ~o0 2 1 AUG 2006 WD 03/072195
PCT/ US03/ 08Q03/072395 Del i very Structure agent # 37 HO r.-Apciyidsosposddh, b 38

-32-
WO 02/02509; WO 01/51454; WO 01/44199; WO 01/32130; WO 00/59863;

WO 00/50386; WO 00/47188; and WO 00/40203; and are all herein incorporated by
reference. A skilled artisan will also recognize that variations of the delivery agents can
be made and used in the present invention.

5 Examples of delivery agents are described in Table 1. Preferred delivery agents of
Table 1 are delivery agent numbers 1, 2, 4, 5, 6,9, 10, 11, 13, 14, 15, 20, 21, 22, 23, 24,

26, 28, 30, 31, 35, 36, 38, 39, 40, 41, 42, 43, 44, 46, 51, 52, and 54.
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col l ected and 100 [pl thereoff are assayed t he anbunt of |[insulin present
by radi oi mmunoasgay using an. Equate I nsulffnoRI A Kit (Binax, Inc., Portland,
ME). Exanple 2 GP-1 stabillity in the ppésgnce of DPP rV 25 The stability
of each GLP-1 nol gcul e-can be determ ned bylj ncubation of the G.P-1
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-41- Exanple 3 Formul ation of delivery agent nunber 15 Approxi matel 9 168Ub 2805
of delivery agent nunber 15 was weighed into Type | glass vials to which 3
mL of basav@03/07198 NaOH, pH 12.7) was added to achi eve a fpopisés/osiil
concentration of 200 ng/nL. The pH was adjusted to 7.1 and the concentration
was estimated to be 171 ng/nmL. Delivery agent nunber 15 was then diluted to
150 ng/mL with MIIli-Q water. Exanplg. 4 10 Formul ation of delivery agent
nunber 40 Delivery agents nunber 40 and 9 were insoluble at the desired
concentration of [ASHmyel When TolTowed exanple 1. Furthef dilution with
base to pH 11.5 also difg sot| achieve t heStsireed concentralion of 150

ng/ mL. Additi on of fcosgtvents—atso—farted—to——sotubidt+ze—etrt her delivery
agent to the desirgd cg centyration of 150 rag/niL. | vents 15 tested

i ncl uded et hanol, N nethyl pyfrroloid , i m del NN

di met-hyl f ormam de,{ gl ycofurof , etfoxydiol, propylene gI?coI,
pol yet hyl enegl ycol| 300, and| pol y¥i nyl pyrrohdone. However, for delivery
agent nunber 40, 150 nggwas merghed rtnto a Type T vial, to |which 1 nL of
MIli-Q water was addeg, and the pH adjusted wi 10 N NaCH. Using 170
thi s approach, a 1/SO ng/ nL slol uti ort f r delivery agent nunber
40 (pH 8.22). Exanple 5 Forjrul ation @f deliveryg nt nunber 9 25 Due to
the aqueous insolupility of |delivery agent number 9,°a suspension

fornmul ati on was prgpargg 11 0 voiTm AUE0U 0 spendi ng agent -
hydr oxypr opyl net hy| eef ' e). Approxirgately 1.7 of suspendi ng
agent was added tjo a Type | < “kak\ponbaknmgg-300 mg of delivery agent

nunber 9. The preparation gl ed on ice for 3 m nutes,| foll owed by
probe sonication on ice for 30 30 m nutes using a M soni x Sonicatore

U trasoni c Processie 3H-He"——-neh—H-6r-0t-p)——Sehication resulted in a
reducti on of the nean Sgrticle size of deIiver;”agent nunmber 9 21 AUG 2006
WO 03/ 072195 PCT/ US03/ 03111 |-42- from 48 pmt8 8 (Coulter(r) LS Particle
Si ze Anal yzer) at |pH 7.98. The fornulq&jo € then diluteld to 150 ng/ nmL
wi th the suspendinlg agent. BHxanple 6
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The oral formulations comprising a GLP-1 compound and a delivery agent can be

used to treat a wide variety of diseases and conditions. The GLP-1 compounds primarily
exert their biological effects by acting at a GLP-1 receptor. Subjects with diseases and/or
5 conditions that respond favorably to GLP-1 receptor stimulation or to the administration

of GLP-1 compounds can therefore be treated with the oral formulations of the present
invention. These subjects are said to “be in need of treatment with GLP-1 compounds™ or
“in need of GLP-1 receptor stimulation”. Included are subjects with non-insulin
dependent diabetes, insulin dependent diabetes, stroke (see WO 00/16797), myocardial

10  infarction (see WO 98/08531), obesity (see WO 98/19698), catabolic changes after
surgery (see U.S. Patent No. 6,006,753), functional dyspepsia and irritable bowel
syndrome (see WO 99/64060). Also included are subjects requiring prophylactic
treatment with a GLP-1 compound, e.g., subjects at risk for developing non-insulin
dependent diabetes (see WO 00/07617). Subjects with impaired glucose tolerance or

15 impaired fasting glucose, subjects whose body weight is about 25% above normal body
weight for the subject’s height and body build, subjects with a partial pancreatectomy,
subjects having one or more parents with non-insulin dependent diabetes, subjects who
have had gestational diabetes and subjects who have had acute or chronic pancreatitis are

at risk for developing non-insulin dependent diabetes.



0 19 A Tris suspension 5 0 20704.9 290106.4 20 H, A Tris suspensi @l Ai6A00§0
1895 21948 AN, -"-YOHHO 21 0 Ft C5~1 -<C. )/) -~ A Tris suspension 6+3
5833 57166vObB/720950 Na 22 1 A Miucel suspensi on NCO NCO NCGpctiukgs/d311123 A
Tris solutiond 5 0 1930 15747 0 0, CH, 2 1 AU6 20M WD 03/072195

PCT[ US03103111 -46 T max Cmax AUC # Delivery Agent Structure Peptide

Formul ation mn) (p&L.nl) ~Eg*m n/ nyg 24 A Tris solution 134:3 1885.3
21559.2 R'O 25 Hoy-, ,~ S A Klucel sUsSpension NCO NCc NCc 26 A Tris

solution 5 tL O 12841.0 113480.1 27 A Klucel solutiong 5 :E 0 27898. 3
299137.2 28 A Tris solution 10d:7 4220 59543 0 Tris suspension 9;L 8 1404
13116 0 29 ATheipsesentlinvention biaytbe bett&iagdetR®AIvitiHRfGend@ o He, folloWirigs sol uti on
5 :L 0 4174 3525 " fo~~ro, HO,51Al-100 O ., . .

examples. ’?hese )e)?amgles are intended to |bc representative of specific embodiments of

the invention, and are not intended as limiting the scope of the invention.

EXAMPLES
Example 1
Insulinotropic activity determination
A collagenase digest of pancreatic tissue is separated on a Ficoll gradient (27%,
10 23%, 20.5%, and 11% in Hank’s balanced salt solution, pH 7.4). The islets are collected
from the 20.5%/11% interface, washed and handpicked free of exocrine and other tissue
under a stereomicroscope. The islets are incubated overnight in RPMI 1640 medium
supplemented with 10% fetal bovine plasma and containing 11 mM glucose at 37°C and
95% air/5% CO,. The GLP-1 compound to be studied is prepared at a range of
15 concentrations, preferably 3 nanomolar to 30 nanomolar in RPMI medium containing
10% fetal bovine plasma and 16.7 mM glucose. About 8 to 10 isolated islets are then
transferred by pipette to a total volume of 250 pL of the GLP-1 compound containing
medium in 96-well microtiter dishes. The islets are incubated in the presence of the
GLP-1 compound at 37°C, 95% air, 5% CO; for 90 minutes. Then aliquots of islet-free
20 medium are collected and 100 pl thereof are assayed for the amount of insulin present by

radioimmunoassay using an. Equate Insulin RIA Kit (Binax, Inc., Portland, ME).

Example 2
GLP-1 stability in the presence of DPP IV

25 The stability of each GLP-1 molecule.can be determined by incubation of the
GLP-1 molecule in human plasma. Plasma (800 pL), obtainable from healthy human
volunteers, is incubated at 37°C with 300 pmol/L of a GLP-1 molecule for up to six
hours. This is followed by reversed phase HPLC and RIA according to Deacon, et al., in .
J. Clin. Endocrinol. Metab. 80:952-957 (1995).

30



HC, NH 31 O A Tris solution 510 3724 30164 HO Y~~O 0 32 A Tris suspeisiboms
613 10315.9 130175.6 33 A Klucel suspension 5 0 232.1 NCc 34 A Tris
suspensi orwOb8/07A%s 1 6964.2 % "0 35 0 's A Tris solution ber¥esea 36 OS
O ATris solution 5 0 4752 42036 "~O00 37 0 : I A Tris solution NC NCe
NCe Y'~-NO H2 1 AUG 20M WO 03/072195 PCT/ US03/ 03111 -47 T nmax Cmax AUC #
Delivery Agent Structure Peptide Formujation (mn) (Rg/mL)- (pg*niin/nL)
318 1 '1 ChM Ce A Tris solution 9 3 556 5669 1 0"0 HOY;.,MS,ol 09 H 3
A Tris sExdignem 613 815 6087 O IDY 01 H40 O A Tris solution 6 3 6304
94215 0 %*0 41 Y. A Tris solution 5 0 2117.0 21679.1 42 Oy"~N A Tris
sol ut i on Fuooukdm plieliyery-agent m@aber 16i s suspension 5 0 962 7281 44 N YO A
Tri's solution ﬁpp%ox%mg%?y76&5xgg %f delivery agent number 15 was weighed into Type I glass

vials to which 3 mL of base (0.1 N NaOH, pH 12.7) was added to achieve a final
5  concentration of 200 mg/mL. The pH was adjusted to 7.1 and the concentration was

estimated to be 171 mg/mL. Delivery agent number 15 was then diluted to 150 mg/mL

with Milli-Q® water.

Example 4
10  Formulation of delivery agent number 40
Delivery agents number 40 and 9 were insoluble at the desired concentration of
150 mg/mL when followed example 1. Further dilution with base to pH 11.5 also did not
achieve the desired concentration of 150 mg/mL. Addition of cosolvents also failed to
solubilize either delivery agent to the desired concentration of 150 mg/mL. Cosolvents
15 tested included ethanol, N-methylpyrrolidone, N,N-dimethylacetamide, N,N-
dimethylformamide, glycofurol, ethoxydiol, propylene glycol, polyethyleneglycol 300,
and polyvinylpyrrolidone.
However, for delivery agent number 40, 150 mg was weighed into a Type I vial, to
which 1. mL of Milli-Q® water was added, and the pH adjusted with 10 N NaOH. Using
20  this approach, a 150 mg/mL solution was achieved for delivery agent number 40
(pH 8.22).

Example 5
Formulation of delivery agent number 9
25 Due to the aqueous insolubility of delivery agent number 9, a suspension
formulation was prepared in 4% weight/volume (aqueous) of suspending agent. -
hydroxypropylmethylcellulose (Klucel®). Approximately 1.7 mL of suspending agent
was added to a Type I glass vial containing 300 mg of delivery agent number 9. The
preparation was cooled on ice for 3 minutes, followed by probe sonication on ice for
30 30 minutes using a Misonix Sonicator® Ultrasonic Processor XL (3/16" inch microtip).

\
Sonication resulted in a reduction of the mean particle size of delivery agent number 9



O cwrl 45 A Tris solutionh 64:3 975.1 13468.0 O0_<~N 46 A Tris sol ‘Zt1iRUB2006
61,3 1746*1 19304,1 Klucel solution 510 544.2 4789.7 ODb" 47 A Tris

sol ution WQodWzaike 0 48 ~-O A Tris solution 5 10 649. 2 6Q68y&3R3d1AUG 2006
WO 03/ 072195 PCT/ US03/03111 -48 T max Cnmax AUC Dellve! Z Agent étructure Pe

tid Formulation (mn) (pg/nL) fEgQ*mn/nmL) 49 A Tris suspension 5 J: 0 165.7

NCOF '0~6 50 Wy"*~---~ A Tris solutiond NCI NCc NCO O IHHO O A Tris

solution 5 0 1076 10838 51 Y 52 A Miéel suspension NC NC NCO Hok 0 F 1
3

53 0 A Tgis guspension 6.~ 3 67. 33(.36 0 N -2J). A Micel
suspensi Wné‘%ﬁr_ggo gé‘f‘ﬂé%ﬂtf‘iéi%a@c%%%g‘%lﬁgﬁl\%fgi?@é é‘%’?f@?‘%{wg@i’ogr 3 55
0 A Tri gasalonuligRaf 150 AeARE%if ROdhperdindiln 56 A Tris solution 6 :L 3
3689.8 48324.4 15 B Tris solution 5 zL 0 8122 82656 5 'Peptide used:
HVEGTFr SDVSSYLEEQAAKEFI AW.VKGRG bPepti de used:

HVEGTFr ?EVSSYL EQAAKEFI AW.I KGEPSSGDPPPS ' NC not cal cul ated due to

i nsuf fi cEXAMPIaS: a.

5  Other delivery agents:

All other delivery agents were prepared as described in examples 3 and 4 above,
except delivery agent numbers 10, 11, 12, 16, 18, 22, 25, 27, 33, and 52, which were
prepared as described in example 5 above. Delivery agents 46 and 54 were prepared in
two separate formulations: one according to either example 3 or 4 and another according

10  to example 5.

Example 7
Stability studies:
Stability studies were conducted for delivery agent numbers 9, 15, and 40. The
15  delivery agents were freshly prepared as described above respectively to achieve the
desired concentration of 150 mg/mL. The samples were divided into three 2 mL aliquots
and stored at -20°C, 4°C, and ambient for three days. HPLC assay development and

analyses were performed at the end of the storage period. The results are shown in Table

2.
20
Table 2.  Stability Data for Delivery agents 9, 15, and 40.
Temperature Delivery agent Delivery agent Delivery agent
' number 40 (mg/mL) | number 15 (mg/mL) | number 9 (mg/mL)
-20°C 134.0 135.5 153.2
4°C 135.1 138.2 148.6
Ambient .135.3 137.4 146.0
25 Example 8

Formulation of the GLP-1 compound:

A solution of Val®-Glu?.GLP-1 was prepared by dissolving the GLP-1 compound
in distilled water to yield a concentration of 7 mg/mL. The pH was slowly raised to 10.5




d Formul ation dosed as a solution with a few undi ssol vedtfibrous parxq{ AU& 006
* Fornmul ati on dosed as a hazy solution. 10 'Fornul ati on dosed as a sol ution
with a feWQRINE42H ved particles. 9 Fornul ati on dosed as aChagys/osifiCOUS
solution. h Fornul ati on dosed as a solution with a few transl ucent
particles. 'Fornulation dosed as a non-honbgeneous, sonewhat cl unpy
suspension. 2 1 AUG 2006 -49 CLAIMS _4&_ A formulation conprising a GLP- |
conpound and a delivery agent selected from the Delivery agent 1, 2, 3, 4,
5, 6, 7, vith ON N4DH 1bl1dwed b inchBaticktat rddin tehiperatie 3930 Aitnutes? 1A véime23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,
44, 45, #6) MTrisbeffer 9H &0 wag addgbto g5, a finpl baffer congdergmtion 20w Frix; and at i on

compounadea 8EBa i 78 wich S B RATHCH S SoB el wad B lEred et |
NG 5 SER: B BindBR.00\NeingSTHRet QNS V. i) b e SRARAO. 10,

SEQ I D NO NO 12, SEQ I D r 13, and ID NO 14. 3. The
f or nuf at iebthedFLR:1 gpmpdyndives détermined 5y BVispectrasoopsd The selutien was dilutedrta he

D N0 6. 350 FERRHeton a3 PgtRlcuiins 20 S e ey R 7 b4 Tha BRI | or mul it on
f clai i ' Lo , f h GP- 1
comouna S SERS e s R AR ALRFEAR 13" and seq 1D NO 14,

5. The fornulation of claim4, wherein the G.P- | conpound is selected from
SEQ IDNO 13, and SEQ ID NO 14. 6. The formul ati on of any one of clains |
to 5, whé¥amplethe delivery agent is selected fromthe agents 1, 2, 4, 5, 6,
9, 1 1% .13 . 15, 20, 21, 22, 23, 24, 26, 28, 3 0, 31, 35, 36,38,
3948641%2?%50?1&%20%% 51, 52, and 54. 7. The formul ati on of any one of
claims | to 5Finahfrmiulations weed freshiyyprageed appsoxdgately 30 miutesifod Hout ptibat i on of
any one of clains, | to 5, wherein_the delivery agent is agent 5. 9. The

f or mul at f®# Wyo dasipgdecombipmgdmsmi of dhesdeliypry agent Witk 0 dant wEfhe Glefsdt i s agent

7. 10. ' ) ' ' del i
Sgent i s ASRbHE 18 AP R AR BEreloskd B GF8L e o2 WIAKLU™ el |0,
the del i \GiPy1 a@apdunds 36@aigtkedelivém. aghitpwithtorMalé Spraged Dawleyaas tiot wetei s |

to 5, wherein the deli \(er%/ agent is _agent 10.
15  fasted for 12 hours prior fo dosing. A subcutaneous dose of the GLP-1 compound alone

was used as a control (0.011 mg/kg). The mean pharmacokinetic parameters are shown in
the following table.

Table 3. Mean Pharmacokinetic Parameters and Bioavailability for Delivery agents 9,

20 15, and 40.

Delivery | Formulation T max Chax (pg/mL) AUC %F*

Agent # (min) (pg*min/mL)

solution 10+ 0 3781£1097 93635 4 18531
solution NC® NC° NC° NC®
40 solution 613 6304 +4929 94215 + 66732 1.01
15 solution 5+£0 25660+ 12522 | 254291+ 129387 | 2.72
9 Klucel 7x3 2637 +2695 28144 £ 38576 0.30

suspension

® Bioavailability relative to subcutaneous dosing.
® NC = not calculated due below detection level
25 From the above data, the percent bioavailability for the oral administration of
Val®-Glu?2-GLP-1 in a formulation with delivery agent number 15 is calculated to be
2.72%, Val’-Glu**-GLP-1 in a formulation with delivery agent number 40 is calculated to



13. The formul ation of any one of clains | to 5, wherein the deliveyl AgEI006
is agent 13. 14. The fornulation of any one of clains | to 5, wherein the
del i very aeoyomsagent 15, 2 1 AUG 2006 -50 15, The forpei/asosmsiaf any
one of clains | to 5, wherein the delivery agent is agent 19. 16. The
formul ation of any one of clains | to 5 wherein the delivery agent is agent
27. 17. The fornulation of any one of gfainms | to 5 wherein the delivery
agent is agent 53. 18. The formulation of any one of clains | to 5, wherein
t he del i berly0l8¢,emd Va®-6hEhGLP5Uin 4 farmilatioh evith delivérgrgedit rambenfds of cl aims 1
to 18 further conprising one or nore excipients selected froma

phar rrace&f‘-{ééﬂtq‘%m e0e¥Pabl e buffer, a suspending agent, a co-sol vent, a
preservative, and an isotonicity agent. 20. The fornul ation of any one of
claims I to 19 in the formof a solid, such as a tablet, capsule or
particle, suclPhagnaokinetiedata 2dr. allldetivéyragents ateshowh imMybledgbelowel ains | to 20
for use as a nedicanent. 22. The use of a fornulation of any one of clains I
to 20°for the manufacture of a medicament for the treatment of non-insulin
dependentTableghelTmex, GrBax, hd Al Pharmacokinetid Rata for Relivaryagents 1ahraighiSes | to
20 for the manufacture of a nedicanent for the treatnent of obesity. 24.

The use ret—p—FormHatt+on—oef—gry—ong—et—etats—}o20—Ffer—the—ra ﬁé{ aehure of
' 1N

\vay \> 2
) . T
e q
a medi (anE h,i[DeEi\(')e I\ e?lt tlru% uE-e ri’te tlodfe E Fc rlslg{a menr ".e n%ln’f g4 min/mL
dependem =& ¥ : e o L CU T I & after
A . ; NAS . ATV ) 11§ solution 1020 e p
surgery bttt otar g, Oy SpePsSHa 1o e =y : ot Rie 1006
VO 03/ 0 F oo 0943 k5 et b SO0 g NEF ¥

Lilly &|lconmpany <120> THOD |FOR ADM NI STERI NG w1 LES 30> | X15557
<160> 14 P °\n/\/\N A H Jansou on G}E} quECU N%l

2 | WOy A Tris solution® | 520 | 875 7202
3 °\,|/\/\/\/\7J\© A Tris solution” 5+0 | 245058 | 2374223
0 o}
4 o\ﬂ/\/\" A Tris solution 520 297.2 NC°
o}
AL
5 r‘,/\/\/\/\“/QH A Tris suspension 50 4022 40984
A 0
. H
6 | WOy~ A Tris suspension 50 3184 37926
(¢} H
1 |
7 @JLN/\/\/\/ ™~ A Tris solution 50 17576 204611

8 OY\/\/\/\TJ\é A Tris solution 9+8 13247.1 | 173548.6

9 NSNS A Klucel suspension | 743 2637 28144
o Klucel suspension | 50 1619 9889

10 é’b\’\/\/\/ﬁ( d A Klucel suspension | NC° NC° NC°

11 A Klucel suspension | 116 4760 71350
Klucel suspension | 6%3 1243.1 12167.1




<170> Patentln version 3.1 <210> 1 <211> 31 <212> PRT <213> ArtiZ1 AU&Doog
<220> <223> Synthetic construct <220> <221> m sc-feature <222> C31)..C31)
<223> XadWOoawR1ey is deleted <220> <221> MOD-RES <222>pCRAjS03/6339) <223>
AM DATION, if xaa at 31 is deleted <400> 1 His Ala GU @y Thr Phe Thr Ser
Asp Val Ser Ser Tyr LeU QU dy 5 1015 dn Ala AlaLs Qu Phelle Ala
Trp LeU Val LYS @Y Arg Xaa 2~ 25 30 _44210> 2 <211> 39 <212> PRT <213>
Artificial <220> <223> Synthetic construct <220> <221> mi sc-feature
-<222>[C2)T. C2) .<223> xaa i|s Ala,] Gy, ser, [hrmatdu,crdxe,] ValAucd U} ASP,

or LYS| #2pMelive2PAgenn$tgurctire gtRaptide |<2PitmulaBon . (| 3{min2 A3¢(pehdd |i @ Bhi/mLAIP, or
LYS <220>f 223> m sc-f eatwlr|e

12 ./\/\/\/\,o("' A Klucel suspension | 73 4225 35239
13 mr\wuj\@ A Tris suspension’ | 83 | 23297.1 279725.0

EH’ Tris suspension’ 8+3 6265 82398

.CH,
14 g~~~ ﬁj\é A Trissolution® | 6+3 | 121779 | 160066.6

15 \/\/\’\l A Tris solution 540 | 25660 254291
~Na'

i

16 b’ﬂ\M’ A | Klucel suspension | 50 | 2113 19972
\0
0. Chind
17 \% A Trissolution® | NC° | NC° NC*
O -

H
18 wﬁY@ A Klucel suspension {| NC° NC* NC*
H.
0

19 A Tris suspension 5£0 20704.9 2901064

20 A Tris suspension 50 - 1895 21948

H
21 O R _@_}_ A Tris suspension 63 5833 57166
< ,>—< )
o)

22 ,\“Q A Klucel suspension NC* NC® NC*
OJ\/\/©/

23 WHYQ A Tris solution® 510 1930 15747
HO




1/22 2 1 AUG 2006 WD 03/072195 PCTf US03/ 03111 X15557. ST25.txt <222>1 AUG 2006
(5)..(5) <223> xaa is Thr, Ala, AdY, ser, Leu, Ile, Val, AU ASP, or LYS
<220> <22WO0nd/eidseat ure <222> (8)..(8) <223> Xaa is Ser, pé&t/asos@dsys1 Thr,
Leu, Ile, Val, @U, ASP, or LYS <220> <221> misc-feature <222> (10)..(10)
<223> Xaa is Val, Ala, dy, Ser, Thr, Leu, Ile, Tyr, GQU, ASP, Trp, or LYS
<220> <221> misc-feature <222> <223> xaa is ser, Ala, Gy, Thr, Leu, Ile,
Val, Gu, Asp, or Lys <220> <221> misc-feature <222> (12). (12) <223> Xaa
is Ser,{Alal Y, Thr, Leu, NITe, VAT | QU AS TL&:D, Ohkax ﬁr hye <Z230>
<221> i sk- [ drliveieA eﬂQSlﬂktlLEEeptide ( IRrme@dda> Xa Tps/m “hiiwmL{d | U,
ASP, d@n, of Wﬁ 0> <221+ m scqfeature .. (14) <223> xag is
Leu, Al @,24@y°5 se el Val, JGtﬁsséﬁﬁbn bt (343 [0, 1886r,| 0r145%3 <320>
<221> rq sc-feature 7 (19) .. (1%)

\‘ ¢0

25 \"/\/\H \© A Klucel suspension | NC° NC® NC°

A Tris solution 520 12841.0 113480.1

26 OWOD

Q

27 '\D/\/\/\/\O/@\o A Klucel solution® 5+£0 27898.3 299137.2

28 H,o\n/\/\/\/\o A Tris solution 107 4220 59543
o Tris suspension 9+8 1404 13116

o}
29 6\/\/\/\10- A Tris solution 107 5262 62303

HS
30 ojjg A Tris solution 50 4174 35259
O

L
31 OJ:Q A | Tris solution 520 | 3724 30164
”oj(\/\/\/\o
0
32 |° [ A Tris suspension 63 10315.9 130175.6
=
33 |° S A | Klucel suspension | 50 | 232.1 NC°
P
¥ YN | A | Trissuspension | 9+8 | 7561 6964.2
=
N\ 20

35 o\n/\/\nzs\© A Tris solution NC® NC° NC*
36 HOLVWHLS/O A Tris solution 520 | 4752 42036
0o

37 P A Tris solution NC* NC° NC°




<223> Xaa is Gu, Asp, or Lys <220> <221> nisc-feature <222> (16) 2.%(A8H 2006
<223> xaa is @Y, Ala, ser, Thr, Leu, Ile, Val, GU, ASP, or LYS <220>
<221> mi sowhemores <222> (17)..(17) <223> xaa is G n, AsnpCchUS03/031d, ASP,
or LYS <220> <221> mi sc-feature <222> (18)..(18) 2/22 2 1 AUG 2006 WO
031072195 PCT[ US03/ 03111 X15557. ST25.txt <223> xaa is Ala, Ay, Ser, Thr,
Leu, Ile, Val, Arg, AU, ASP, or LYS 20> <221> m sc-feature <222>
(19)..(19) <223> xaa is Ala, AY, ser, r, Leu, Ile, Val, du, Asp, or LYS
<220> <JZISTm sc-tfeature <Z42> (Z20)-.(20) ZZ3 T%ad | Scma> | A Gyuca 1, | G u,

Asp, or |HyS| Deliddy AgeheStrudtire O HepldeUl € Formrtitadion ( 1xmin§211p%>gggﬁainina,gLeug
G U, ASFH, o—LY@< ch msc-ffeature  <24. 2> (2¢) .. da is

Ala, GY,3sSer, , Leu, 1le,| Val, |G Yss Afklon Or| 19¥S K220 221>5669
msc-fegqture <Xp2% (25)..(235)

HO:’)(\”,S\Q

" .
39 @9. ' A Tris solution 63 815 6087

40 A Tris solution 63 6304 94215

-]

f

j

(]

0. . .

41 \"/\/\Q\/ A Tris solution 520 | 2117.0 21679.1
O | |

42 10 /ﬁ\o A Tris solution NC* NC° NC*

N
(o]
43 Hoﬁ\/vwnp A Tris suspension 5£0 962 7281

o
K
44 o N A Tris solution 6+3 4227 55671
H~°'u\/\/©/ o

Chiral
45 >\=§ A Tris solution® 63 975.1 13468.0

)
46 A Tris solution 63 1746.1 19304.1
° .J\O Klucel solution 520 544.2 4789.7
O, Chirat
47 A Tris solution NC* NC* NC*
[] .
o N
[+]
o 0 Chiral
48 §\Q A Tris solution 5+0 649.2 6068.5




<223> xaa is Trp, Phe, Tyr, GU, ASP, or LYS <220> <221> mi sc-feat @rieAUb 2006
<222> (26)..(26) <223> Xaa is Leu, AdY, Ala, Ser, Thr, Ile, Vval, du, Asp,
or LYS <30003672%95> nisc-feature <222> (27)..(27) <223> xeew/uso3ddiin G Y,
Ala, Ser, Thr, Leu, Ile, AU ASP, or LYS <220> <221> m sc-feature <222>
(28)..(28) <223> xaa is Asn, LYS, Arg, QU ASP, or H's <220> <223.>

m sc-feature <222> (29)..(29) <223> 1 is Ay, Ala, Ser, Thr, Leu, lle,
Val, AU ASP, or LYS <220> <223> msC feature <222!> (30)..(30) <223> xaa
is Ay, [Arg] LYS, AU ASP, dr Hi S| <2205 37 22T2T el UG GEI6 | WOADE 073195
PCTI USO3/ # 3L TeliverpAgeht Sthtturé X(Peptidd 4 1 >Férmaltibre at] U (iinK 2262/ 3%@@@9 4223>
xaa is Pro,[@Y, A a , Iqr, Led, 1le, Val, [G@U , or , or 1s

del et ed | ®2D> <221> wi sc-fedtune |<ABsusdemsdon. .|(32)0 422@5.7Xda i NSer, |Arg,
LYS, G U, ASP, or H, or is|deletgd <220> <2i1> m slc-feat Ure

50 | WO A Tris solution’ NC* NC* NC*
H

51 ”Y\N\’\uj\é\é A Tris solution 540 1076 10838

3
52 ”j,/\/Q A Klucel suspension | NC° NC° NC*
H‘Ow

53 OMQ A Tris suspension 63 27467 337360
N’N
54 O\II/V\)L"\)@ A Klucel suspension 6+3 18771.5 218240.8
o Tris suspension 5+0 65729.5 684087.3

55 A Tris solution 63 2398.9 20177.7
56 A Tris solution 63 3689.8 48324.4
15 B Tris solution 5+0 8122 82656

5 " Peptide used: HVEGTFTSDVSSYLEEQAAKEFIAWLVKGRG

® peptide used: HVEGTFTSDVSSYLEEQAAKEFIAWLIKGGPSSGDPPPS
®NC not calculated due to insufficient data.
4 Formulation dosed as a solution with a few undissolved/fibrous particles.
® Formulation dosed as a hazy solution.

10  fFormulation dosed as a solution with a few undissolved particles.
£Formulation dosed as a hazy viscous solution.
® Formulation dosed as a solution with a few translucent particles.
i Formulation dosed as a non-homogeneous, somewhat clumpy suspension.

15



<222> (33)..(33) <223> xaa is Ser, Arg, Lys, Qu, Asp, or Hs, or ig vAU&)aS
<220> <221> m sc_feature <222> (34)..(34) <223> xaa is Ay, ASP, AU, or
LYS, or is deleted <220> <221> misc-feature <222> (35)..(35) <223> xaa is
Al a, Phe, Trp, Tyr, Gu, Asp, or Lys, or is deleted <220> <221>

m sc-feature --~222> (36)..(36) <223> @a Is Ser, Pro, Lys, du, or ASP, or
is deleted <220> <221> misc_feature ~X222> (37)..(37) <223> Xaa is Ser,

Pro, AU, ASP, or LYS, or is deleted <220> <221> mi sc-feature <222> (38).
(38) <223> xaa i; Ay, Pro, AU, ASRLRIMEYS or is deleted <220> <221>

m sc_feature <222> (39)..(39) <223> Xaa 1s Ala, ser, Val, GI U, ASP, or LYS,

or i del i ed <o TFOLp et diosiiss B
po nd we tse t
ht-Teature ;Q%? g}i ﬁf% TR (s AT I e 201>
35, 36, 37, 38, 39, 40, 41, 42,
43, 44, 45, 46, 47 48, 49, 50, 51 52 53, 54, 55, and 56.

2. The formulation of claim 1, wherein the GLP-1 compound is selected from the
GLP-1 compounds of SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID
NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID
NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13, and SEQ
ID NO:14.

3. The formulation of claim 2, wherein the GLP-1 compound is selected from the
GLP-1 compounds of SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID
NO:5, SEQ ID NO:6, SEQ ID NO:12, SEQ ID NO:13, and SEQ ID NO:14.

4, The formulation of claim 3, wherein the GLP-1 compound is selected from the
GLP-1 compounds of SEQ ID NO:2, SEQ ID NO:12, SEQ ID NO:13, and SEQ
ID NO:14.

5. The formulation of claim 4, wherein the GLP-1 compound is selected from SEQ

ID NO:13, and SEQ ID NO:14.

6. The formulation of any one of claims 1 to 5, wherein the delivery agent is selected
from the agents 1, 2,4, 5, 6,9, 10, 11, 13, 14, 15, 20, 21, 22, 23, 24, 26, 28, 30,
31, 35, 36, 38, 39, 40, 41, 42, 43, 44, 46, 51, 52, and 54.

7. The formulation of any one of claims 1 to 5, wherein the delivery agent is agent 3.
8. The formulation of any one of claims 1 to 5, wherein the delivery agent is agent 5.
9. The formulation of any one of claims 1 to 5, wherein the delivery agent is agent 7.

10.  The formulation of any one of claims 1 to 5, wherein the delivery agent is agent 8.
11.  The formulation of any one of claims 1 to 5, wherein the delivery agent is agent 9.

12.  The formulation of any one of claims 1 to 5, wherein the delivery agent is agent -
10.

13.  The formulation of any one of claims 1 to 5, wherein the delivery agent is agent
13.

14.  The formulation of any one of claims 1 to 5, wherein the delivery agent is agent
15.



WO 03/ 072195 PCTI US03/ 03111 X15557. ST25.txt <223> \WWen the am no aqu\Uﬁrmgs
this position is deleted, all subsequent a mno acids are del eted. <400>
H s Xaa Xaa Gy Xaa Phe Thr Xaa Asp Xaa Xaa Xaa Xaa Xaa Xaa Xaa 1 5 10 15
xaa Xaa Xaa xaa Xaa Phe Il e Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 20 25 30

Xxaa xaa xaa Xaa Xaa xaa Xaa 35 <210> 3 <211> 31 <212> PRT <213>
Artificial <220> <223> synthetic comstduct <220> <221> misc-feature <222>
<223> Xaa is L-histidine, D-histidine, desam nohistidine, 2-am nohistidine,
bet a- hydr oxyh-i sti di ne, honnhistidine, alpha-fluoronethylhistidine or

‘é: sha m:"tli l h' ﬁ’gé gdrﬂ]ﬁ}atl Pa?nyﬁ#%?ﬁgln?sglzggi%%ggﬁg%gfve%%&en is age 23> xaa s

(3)’ (3) <223> aa is Thr, ser, Arg, Lys, er, Phe, Tyr, G U, or H|s <220>

!
E§§ ;‘L>Op1 S gf eaé‘gggprmu tzlgn zf én)) one(o? clai 2213t0 , W e}e?n tﬁggellv%ryuageﬁ[ 1% ag;arnqr

17.  The formulation of any one of claims 1 to 5, wherein the delivery agent is agent
53.

18.  The formulation of any one of claims 1 to 5, wherein the delivery agent is agent
54,

19.  The formulation of any one of claims 1 to 18 further comprising one or more
excipients selected from a pharmaceutically acceptable buffer, a suspending
agent, a co-solvent, a preservative, and an isotonicity agent.

20.  The formulation of any one of claims 1 to 19 in the form of a solid, such as a
tablet, capsule or particle, such as a powder.

21.  The formulation of any one of claims 1 to 20 for use as a medicament.

22.  The use of a formulation of any one of claims 1 to 20 for the manufacture of a
medicament for the treatment of non-insulin dependent diabetes.

23.  The use of a formulation of any one of claims 1 to 20 for the manufacture of a
medicament for the treatment of obesity.

24.  The use of a formulation of any one of claims 1 to 20 for the manufacture of a
medicament for the treatment of a disorder selected from insulin dependent
diabetes, stroke, myocardial infarction, catabolic changes after surgery, functional
dyspepsia and irritable bowel syndrome.



<221> m sc-feature <222~> (6)..(6) <223> Xaa is H's, Trp, Phe, or Tyt AUG 200
<220> <221> msc-feature <222> (10)..(10) <223> xaa is Leu, Ser, Thr, Trp,
Hi s, Phe, WOM3/0%2iP5 Tyr, Au, or Ala 5/22 2 1 AUG 2006 WocQA/se3/ask9b
PCT/ US03/ 03111 X15557. ST25.txt <220> <221> nmisc-feature <222> (12)..(12)
<223> xaa is H's, Pro, ASP, G U, Arg, Ser, Ala, or Lys <220> <221>
m sc-feature <222> (13)..(13) <223> xaa. is Ay, ASP, du, dn, Asn, Lys,
Arg, or cys <220> <221> m sc-feature <222> (17)..(17) <223> Xaa is H s,
Asp, Lys, GQu, G@n, or Arg <22BI555729r25ntstc-feature <22!2> <223> xaa. is
AU Arg, Ala, or Lys <220>SEQUENCE KISEINGature <222> (20)..(20) <223> xaa
is Trp, J¥d> EPeLifiPe Egv\ﬁzan@ U or H's <220> <221> misc-feature <222>
(21)..(21) <223> Xaa is Alla, Qu, H's, Phe, Tyr, Trp, Arg, or LYS <220>
<120> METHOD FOR ADMINISTERING GLP-1 MOLECULES

<130> X15557

<160> 14
<170> PatentIn version 3.1

<210> 1

<211> 31 -

<212> PRT

<213> Artificial

<220> .
<223> synthetic construct

<220>
<221> misc_feature

<222> (31)..GL)
<223> Xaa = Gly or 1is deleted

<220>
<221> MOD_RES

<222> (30)..(30) .
<223> AMIDATION, if Xaa at 31 is deleted

<400> 1
His Ala Glu Gly ghr Phe Thr Ser Asp X81 Ser Ser Tyr Leu g}u Gly
h

e

GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Xaa
20 25 30

<210> 2

<211> 39

<212> PRT ]
<213> Artificial

<220>
<223> Synthetic construct

<220>

<221> misc_feature

<222> (2)..(2)

<223> Xxaa is Ala, Gly, Ser, Thr, Leu, Ile, val, Glu, Asp, or Lys

<220>

<221> misc_feature

<222> (3)..(3)

<223> Xaa is Glu, Asp, or Lys

<220>
<221> misc_feature
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<221> m sc-feature <222> (24)..(24) <223> Xaa is Ala, G U, ASP, ser)1al6 mg
<220> <221> m sc-feature <22 ' 2> (25)..(25) <223> xaa is ASP, G U, ser,
Thr, Arg, WOp3/om91iYS <220> <221> misc-feature <222> (27pcthRdInzite3> Xaa
is ASP, Arg, Val, LYS, Ala, Gy, or AU <220> <221> m sc-feature <22;2>
(28).,(28) <223> Xaa is AU, LYS, or ASP <220> <221> m sc-feature <222>
(29)..(29) <223> Xaa Is Thr, Ser, Lys, Arg, Trp, Tyr, Phe, ASP, dvy, Pro,
Hs, 6/22 2 1 AUG 2006 WD 03/072195 PCTI US03/ 03111 x| 5557. ST25.txt or G U
<220> <221> misc-feature <222a15689)s126380 <223> Xaa is Thr, Ser, Asp, Trp,
Tyr, Phe22Ar (5)&. (3) or His <220> <221> misc-feature <222> (31)..(31) <22j>
Xaa is t3£3> Afg, 1ghihr,sela, €, saispLedy gleinMal, phlal, AR, ogbys G vy-Pro, or
is deleted <400> 3 Xaa Xaa xaa Gy xaa Xaa Thr Ser Asp Xaa Ser Xaa Xaa Leu

du d V<220>5 10 15
<221> misc_feature
<222> (8)..(8)
<223> Xaa is Ser, Ala, Gly, Thr, Leu, Ile, val, Glu, Asp, or Lys

<220>

<221> misc_feature

<222> (10)..(10)

<223> Xaa is val, Ala, Gly, ser, Thr, Leu, Ile, Tyr, Glu, Asp, Trp, or

Lys

<220>

<221> misc_feature

<222> (11)..(Q11)

<223> Xaa is ser, Ala, Gly, Thr, Leu, Ile, val, Glu, Asp, or Lys

<220> |
<221> misc_feature

<222> (12)..(12)

<223> Xaa 1is Ser, Ala, Gly, Thr, Leu, Ile, val, Glu, Asp, Trp, Tyr, or

Lys

<220>
<221> misc_feature

<222> (13)..(13)

<223> Xaa is Tyr, Phe, Trp, Glu, Asp, Gln, or Lys

<220>

<221> misc_feature

<222> (14)..(14)

<223> Xaa is Leu, Ala, Gly, ser, Thr, Ile, val, Glu, Asp, Met, Trp, °

Tyr, or Lys

<220> .

<221> misc_feature

<222> (15)..(15%)

<223> Xaa is Glu, Asp, or Lys

<220> |
<221> misc_feature

<222> (16)..(16)
<223> Xaa 1is Gly, Ala, ser, Thr, Leu, Ile, val, Glu, Asp, or Lys

<220> .

<221> misc_feature

<222> (17)..(17D

<223> Xaa 1is Gln, Asn, Arg, Glu, Asp, or Lys

<220>
<221> misc_feature

<222> (18)..(18)
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xaa xaa Ala xaa xaa Phe Ile xaa xaa Leu Xaa Xaa Xaa Xaa Xaa 20 25 30 1 A889ms
4 <211> 31 <212> PRT <213> Artificial <220> <223> synthetic construct
<220> <221womBsR21peat ure <222> (1)..(1) <223> xaa i s L-hi scraise®esii1

D hi stidi ne, desam nohistidine, 2-am nohistidine, beta-hydroxyhistidine,
honohi sti di ne, al pha-fl uoronethyl histidine or al pha-nethyl histidine <220>
<221> msc-feature <222> (2)..(2) <223> xaa is AdY, A a, Val, Leu, lle,
Ser, or Thr <220> <221> mi sc-feature <222> (5)..(5) <223> Xaa is Asp, G U,
Arg, Thr, Ala, LYS, or H's <22RB555224r25ntec-feature <222> (6)..(6) <223>
Xaa i s ¥123> TXar iphela,of 1y Ser<Thos> Lepp 18l eni ad.f ded.ufdu, <5p2>01( By9) .. (10)
<223> xaa is Leu, Ser, Thr, Trp, H's, Phe, ASP, Val, QU, or Ala 7/22 2 1
AUG 20052000 03/ 072195 PCTI US03/ 03111 x| 5557. ST25. txt <220> <221>

m sc-f esd21e misc_feature
<222> (19)..(19)
<223> Xaa is Ala, Gly, Ser, Thr, Leu, Ile, val, Glu, Asp, or Lys

<220>

<221> misc._feature

<222> (20)..(20) )
<223> Xaa is Lys, Arg, GIn, Glu, Asp, or His

<220> .

<221> misc_feature

<222> (21):.(21)

<223> Xaa is Leu, Glu, Asp, or Lys

<220>
<221> misc_feature

<222> (24),.(24)
<223> Xaa is Ala, Gly, Ser, Thr, Leu, Ile, val, Glu, Asp, or Lys

<220> .

<221> misc_feature

<222> (25)..(25)

<223> Xaa is Trp, Phe, Tyr, Glu, Asp, or Lys

<220>
<221> misc_feature

<222> (26)..(26)
<223> Xaa is Leu, Gly, Ala, ser, Thr, Ile, val, Glu, Asp, or Lys

<220>
<221> misc_feature

<222> (27)..(27)
<223> Xaa 1is val, Gly, Ala, ser, Thr, Leu, Ile, Glu, ASp, or Lys

<220>

<221> misc_feature

<222> (28):.(28) .
<223> Xaa is Asn, Lys, Arg, Glu, Asp, or His

<220>
<221> misc_feature

<222> (29)..Q29)
<223> Xaa is Gly, Ala, Ser, Thr, Leu, Ile, val, Glu, Asp, or Lys

<220>

<221> misc_feature

<222> (30)..(30) ]
<223> Xaa is Gly, Arg, Lys, Glu, Asp, or His

<220>
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<222> (16)..(16) <223> xaa. is @Y, ASP, AU, d@n, Asn, LYS, Arg, AUEZ%@
<220> <221> m sc-feature <222> (17)..(17) <223> Xaa is H's, ASP, L S

or Gn <WOE30XAN > nmisc-feature <222> (18)..(18) <223> pagnysesshid H S,
Ala, or LYS <220> <221> m sc-feature <222> (19)..(19) <223> Xaa is ASP,
LYS. G U, or H's <220> <221> nisc-feature <2212> (21)..(21) <223> xaa. is
Ala, AU, H's, Phe, Tyr, Trp, Arg, or Lys <220> <221> m sc-feature <222>
(24)..(24) <223> Xaa is Ala, GQu, Asp, Ser, or H's <220> <221> m sc-feature
<222> ( (27) <223> xaa i s RBES57ASTPRS. Wnt LYS, Ala, Gy, or AU <220>
<221> % atwrepo> (28)..(28) <223> xaa is G U, LYS, or ASP <220>

< > 31)
ng} 3 u:{g%@e%?Hﬂg) sek 23238 398 121, Thfu, S6bs dVBys O TP

<220>

<221> misc_feature

<222> (32)..(32)

<223> Xaa is ser, Arg, Lys, Glu, Asp, or His, or is deleted

<220>

<221> misc_feature

<222> (33)..(33)

<223> Xaa is ser, Arg, Lys, Glu, Asp, or His, or is deleted

<220>

<221> misc_feature

<222> (34)..(34) )

<223> Xaa 1is Gly, Asp, Glu, or Lys, or is deleted

<220>
<221> misc_feature

<222> (35)..(35)
<223> Xaa is Ala, phe, Trp, Tyr, Glu, Asp, or Lys, or is deleted

<220>

<221> misc_feature

<222> (36)..(36) )

<223> Xaa is ser, Pro, Lys, Glu, or Asp, or is deleted

<220>

<221> misc_feature

<222> ((37)..37) )

<223> Xaa is Ser, Pro, Glu, Asp, or Lys, or 1is deleted

<220>

<221> misc_feature

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

<223> Xaa 1is Gly, Pro, Glu, Asp, or Lys, or is deleted

<220>

<221> misc_feature

<222> (39)..039 )

<223> Xaa is Ala, Ser, val, Glu, Asp, or Lys, or is deleted

<220>
<221> MOD_RES

<222> (39)..(39) . .
<223> AMIDATION: Ala, ser, val, Glu, Asp, or Lys in this position may b

e amidated.

<220>
<221> misc_feature
<222> (31)..(38)
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<221> msc_feature <222> (30)..(30) <223> Xaa is Arg, G U, or H's <PRO&2006
8/22 2 1 AUG 2W WD 03/072195 PCT/ US03/ 03111 X15557. ST25.txt <221>

m sc-f eat W@ 038722295 (31)..(31) <223> Xaa is Lys Arg, Thr, Sect/usbilesifsp, Trp,
Tyr, Phe, Hs, Ay, dy-Pro, ;r is deleted <400> 4 Xaa xaa G U dy xaa Xaa
Thr Ser Asp Xaa ser ser Tyr LeU G U xaa 1 5 10 15 Xaa Xaa Xaa LYS Xaa Phe
Ile xaa Trp Leu Xaa Xaa Xaa Xaa Xaa 20 25 30 <210> 5 <211> 31 <212> PRT
<213> Artificial <220> <223> synthetic construct <220> <221> m sc-feature
<222> (1 (1) <223> xaa is L DXBES55dis/5. thj st i di ne, desamni nohi sti di ne,

2- ami notA23ei dihea, t'b%&;ﬂ Egg(q 1 ShisipesitiRBrithAsietgdneall subsequent a
al pha- quoroﬁ@Wﬁy?ﬁ\ P 8¥ al pha- met hyl hi stidine <220> <221>

m sc-feature <222> (2)..(2) <223> xaa is Ay, Ala, Val, Leu, Xle, Ser, Mt,
or Thr <40B20>2 <223> misc-feature <222> (6).:(6)

His Xaa Xaa Gly Xaa Phe Thr Xaa Asp Xaa Xaa Xaa Xaa Xaa Xaa Xaa

1 S 10 15

Xaa Xaa Xaa Xaa Xaa Phe Ile Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa

<210> 3

<211> 31

<212> PRT .
<213> Artificial

<220> .
<223> Synthetic construct

<220>

<221> misc_feature

<222> (..

<223> Xaa js L-histidine, D-histidine, desaminohistidine,
2- am1noh1st1d1ne, beta-hydroxyh1st1d1ne homohistidine,
alpha-fTuoromethylhistidine or alpha- methy1h1st1d1ne

<220>

<221> misc_feature

<222> (2)..(2)

<223> Xaa is Gly, Ala, val, Leu, Ile, Ser, or Thr

<220> .

<221> misc_feature

<222> (3)..(@) _ .
<223> Xaa is Thr, Ser, Arg, Lys, Trp, Phe, Tyr, Glu, or His

<220> |

<221> misc_feature

<222> (5)..(5) .
<223> Xaa is Asp, Glu, Arg, Thr, Ala, Lys, or His

<220> |

<221> misc_feature

<222> (6)..(6)

<223> Xaa 1is His, Trp, Phe, or Tyr

220>
<221> misc_feature

<222> (10)..(10) .

<223> Xaa is Leu, Ser, Thr, Trp, His, Phe, Asp, val, Tyr, Glu, or Ala
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<223> Xaa is H's, Trp, Phe, or Tyr <220> <221> m sc-feature <222> 21AUG2m8
(10)..(10) <223> Xaa is Leu, Ser, Thr, Trp, H's, Phe, Asp, Val, GU,

<220> <221WOA3ga2Pgat ure <222> (16)..(16) <223> Xaa is G Mﬁ@g@mﬁllp, G n,
Asn, LYS, Arg, or cys <220> <221> misc-feature <222> (17)..(17) <223> Xaa
Is Hs, ASP, LYS, AU, or @n <220> <221> msc feature 9/22 2 1 AU6 2006
WO 03/ 072195 PCT/ US03/ 03111 X15557. ST25.txt <222> (20)..(20) <223> Xaa is
Asp, LYS, QU or H's <220> <221> misc_feature <222> (24)..(24) <223> xaa
is Ala, G u, Asp, Ser, or H's <«x23857.8P5Lextri sc-feature <222> (29)..(29)

<223> X582 % Thr 1:Se LYS Arg, Trp, Tyr, Phe, ASP, Gy, Pro, Hs, or QU
<220> %g <22!'2> (31)..(31) <223> Xaa is LYS, Arg, Thr,

Ser, G Uzz.#»San r1rs, HiYS prohaspHiciu, Ang, sdd,yAR,Ooralysi s del eted <400> 5

<220> )

<221> misc_feature

<222> (13),.(13)

<223> Xaa is Gly, Asp, Glu, Gln, Asn, Lys, Arg, or Cys

<220>

<221> misc_feature

<222> (17)..Q17)

<223> Xaa is His, Asp, Lys, Glu, Gln, or Arg

<220>

<221> misc_feature

<222> (18)..(18)

<223> Xaa is Glu, Arg, Ala, or Lys

<220>

<221> misc_feature

<222> (20)..(020)

<223> Xaa is Trp, Tyr, Phe, Asp, Lys, Glu, or His

<220>
<221> misc_feature

<222> (21),.(21) _
<223> Xaa is Ala, Glu, His, phe, Tyr, Trp, Arg, or Lys

<220>

<221> misc_feature

<222> (9,.8 .
<223> Xaa is Ala, Glu, Asp, Ser, or His

<220>

<221> misc_feature

222> (25);.(25)

<223> Xaa is Asp, Glu, Sser, Thr, Arg, Trp, or Lys

<220>
<221> misc_feature

<222> (27)..Q27)
<223> Xaa is Asp, Arg, val, Lys, Ala, Gly, or Glu

<220>

<221> misc_feature

<222> (28)..(28)

<223> Xxaa is Glu, Lys, or Asp

<220>
<221> misc_feature

<222> (29)..(29 .
<223> Xaa is Thr, Ser, Lys, Arg, Trp, Tyr, Phe, Asp, Gly, Pro, His,

6/22



Xaa Xaa Gu Gy Thr Xaa Thr Ser ASP Xaa Ser Ser Tyr Leu Qu Xaa 1 % 1AUG
Xaa Ala Ala Xaa Gu Phe Ile Xaa Trp Leu Val Lys Xaa Arg Xaa 20 25 30 <210>

6 <211> 3IWOMAZ19PRT <213> Artificial <220> <223> Synt hegirfysefésiis uct
<220> <221> misc_feature <222> <223> Xaa is L-histidine, D histidine,
desam nohi stidi ne, 2-am nohistidine, beta-hydroxyhistidine, honohistidine,
al pha-fl uoronet hyl hi stidi ne or al pha-nethyl histidine <220> <221>

m sc-feature <222> (2)..(2) <223> Xaa is Ay, Ala, Val, Leu, Ile, Ser, or
Thr <220> <221> misc-feature xI5332.4726)txt(16) <223> Xaa is Ay, ASP, G,
A n, Asnt Lys,0fAGHY or Cys <220> <221> nmisc-feature 10/22 2 1 AU6 2006 WO

03/ 072195 PCTI US03/ 03111 xI 5557. ST25. txt <222> (17)..(17) <223> xaa. is
His, ASB,oLYS, G U, or Gn <220> <221> misc_feature <222> (18)..(18) <223>

Xaa. is<2e, midd_fédtsrePhe, Tyr, Trp, Arg, or Lys

<222> (30)..(30)
<223> Xaa is Thr, ser, Asp, Trp, Tyr, Phe, Arg, Glu, or His

<220>

<221> misc_feature

<222> (31)..(3D

<223> Xaa is Lys, Arg, Thr, Ser, Glu, Asp, Trp, Tyr, Phe, His, Gly,
Gly-pPro, or is deleted

<400> 3
Xaa Xaa Xaa Gly ?aa Xaa Thr Ser Asp iga Ser Xaa Xaa Leu g;u Gly
1

Xaa Xaa Ala §8a Xaa Phe Ile Xaa Xaa Leu Xaa Xaa Xaa Xaa Xaa

<210> 4

<211> 31

<212> PRT |
<213> Artificial

<220> )
<223> Synthetic construct

<220>
<221> misc_feature

<222> (.. . .. L o

<223> Xxaa is L-histidine, D-histidine, desaminohistidine,
2-aminohistidine,_beta-hydroxyhistidine, homohistidine,
alpha-fluoromethylhistidine or alpha-methylhistidine

<220>
<221> misc_feature

<222> (2)..(
<223> Xaa is Gly, Ala, val, Leu, Ile, Ser, or Thr

<220>

<221> misc_feature

<222> (5)..(5) ]
<223> Xaa is Asp, Glu, Arg, Thr, Ala, Lys, or His

<220> .

<221> misc_feature

<222> (6)..(6)

<223> Xaa 1is His, Trp, Phe, or Tyr

<220>
<221> misc_feature

<222> (10)..(10) )
<223> Xaa is Leu, Ser, Thr, Trp, His, Phe, Asp, val, Glu, or Ala
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<220> <221> m sc-feature <222> (24)..(24) <223> Xaa is Ala, G u, 1 ggams
or H's <220> <223> msc-feature <222> (31)..(31) <22|3> Xaa is Lys, ﬁ

Thr, ser, @ddshsBs Trp, Tyr, Phe, Hs, Gy, dy-pro, B%@O%gg <400> 6
xaa xaa QU Gy Thr Phe Thr ser ASP Val ser Ser Tyr LeU G 10 15
xaa xaa Ala LYS QU Phe Ile Xaa Trp Leu Val Lys Ay Arg Xaa 20 25 30 <210>
7 <211> 31 <212> PRT <213> Artificial <220> <223> Synthetic constrUct
<220> <221> m sc-feature <222> (1) 1 (1) <223> xaa | S L-histidine,

D hi stidi ne, desam nohi stidi ne, §qg S&i di ne, beta-hydroxyhi stidine,
honohi sti di ne, al pha- quoroneththlst I ne or al pha-nethyl histidine <220>
<223> m feature <222> (2)..(2) <223> Xaa is Ala, dy, Vval, Thr, Ile, and
al pha- ng % TaMﬁ <ggO> <221> nisc-feature <222> (15). (15) <223> Xaa i s
AU Gng2 %E (B and Ay <220> <221> m sc-feature

<223> xaa is G1y, Asp, Glu, Gln, Asn, Lys, Arg, or Cys

<220>

<221> misc_feature

<222> (17),.(17)

<223> Xaa 1is His, Asp, Lys, Glu, or Gln

<220>

<221> misc_feature

<222> (18)..(18) .
<223> Xaa is Glu, His, Ala, or Lys

<220> ,

<221> misc_feature

<222> (19)..(19)

<223> Xaa 1is Asp, Lys, Glu, or His

<220>

<221> misc_feature

<222> (21)..Q1)

<223> Xaa 1is Ala, Glu, His, Phe, Tyr, Trp, Arg, or Lys

<220>
<221> misc_feature

<222> (24)..Q24)
<223> Xaa 1is Ala, Glu, Asp, Ser, or His

<220>

<221> misc_feature

<222> (27)..(027)

<223> Xaa is Asp, Arg, val, Lys, Ala, Gly, or Glu

<220>

<221> misc_feature

<222> (28)..(28)

<223> Xaa is Glu, Lys, or Asp

<220>

<221> misc_feature

<222> (29)..(29)

<223> Xaa i? Thr, Ser, Lys, Arg, Trp, Tyr, Phe, Asp, Gly, Pro, His,
or Glu

<220>

<221> misc_feature

<222> (30)..(C30) )
<223> Xaa is Arg, Glu, or His

<220>
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<222> (21)..(21) 11/22 2 1 AUG 2006 WD 031072195 PCT/ US03/ 03111 2 1 AUG 2006
X15557. ST25. txt <223> Xaa is Qu, An, Ala, Thr, ser, and Ay <220> <221>
m sc-f eat we o3/¢R292>: (31)..(31) <223> Xaa is Ay-OH <40Perisyadi1aa A U
Gy Thr Phe Thr ser ASP Val Ser Ser Tyr Leu xaa Gy 15 10 15 dGn Ala Ala
L s Xaa Phe ile Ala Trp LeU Val LYS GY Arg xaa 2~ 25 30 <210> 8 <211> 30
<212> PRT <213> Artificial <220> <223> synthetic construct <220> <221>
MOD- RES <222> (1)..(1) <223> Ala is nodified with one of the follow ng
groups: _4-imdazo roplonyl 4- iXIbblEzsa2eitylt, or
4- |mda 2%?[ pgzéfl—ﬁ%um met hyl -acetyl <220> <221> misc-feature <222!>
(19). | r 2 < ﬂMJ)— S 2 (27)..(27)
<223> Lys as &1¢prio Oopt?Frl‘ ?I;%‘gba%’rgcgﬁgsg%sti%t?%en rIJﬁlé Hﬁz éi
unsubsti tut ed

<400> 4
Xaa Xaa Glu Gly §aa Xaa Thr Ser Asp éga Ser Ser Tyr Leu g;u Xaa

group, Or

Xaa Xaa Xaa 555 Xaa Phe Ile Xaa ;gp Leu Xaa Xaa Xaa §8a Xaa

<210> S

<211> 31

<212> PRT )
<213> Artificial

<220> .
<223> Synthetic construct

<220>

<221> misc_feature

<222> (1)..(D

<223> Xaa is L-histidine, D-histidine, desaminohistidine,
2-aminohistidine,_ beta-hydroxyhistidine, homoh1st1d1ne,
alpha- f1uoromethy1h1st1d1ne or alpha-methylhistidine

<220>
<221> misc_feature

<222> (2)..(2)
<223> Xxaa 1is Gly, Ala, val, Leu, Ile, Ser, Met, or Thr

<220>

<221> m1sc_feature

<222> (6)..

<223> Xaa is H1s Trp, Phe, or Tyr

<220>
<221> misc_feature

<222> (10)..(10) )
<223> Xaa is Leu, ser, Thr, Trp, His, Phe, Asp, val, Glu, or Ala

<220>

<221> misc_feature

<222> (16)..(16)

<223> Xaa is Gly, Asp, Glu, GIn, Asn, Lys, Arg, or Cys

<220>

<221> misc_feature

<222> (17)..(@A7

<223> Xaa is His, Asp, Lys, Glu, or GIn

<220>
<221> misc_feature
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<220> <223> misc-feature <222> (30)..(30) <223> Xaa IS Gy-CH or 29 AUG 2006
del eted <220> <221> MOD-RES <222> (29)..(29) <223> AMDATION, if xaa at 30
is del eteavoexl0Qrs8 Ala AU Gy Thr Phe Thr Ser ASP Val SepcfekosiasiilleU G U

Ady Adn 1510 15 12/22 2 1 AUG 2006 WD 03/072195 PCTI US03/ 03111

X15557. ST25.txt Ala Ala xaa G U Phe Ile Ala Trp Leu Val LYS Ay Arg Xaa 20
25 30 <210> 9 <211> 31 <212> PRT <213> Artificial <220> <223> Synthetic

construct <220> <221> m sc-feature <222> (1)..(l) <223> xaa is

L- histidine, D-histidine, desamxi8tdAsr2l.rer 2-am nohi sti dine,

bet a- hydng 2 hi(207 di @8) honohistidine, al pha-fl uoronethyl hi stidine or

al pha- m& h¥@g th ASP: 49595 ASHIS s feature <222> (2)..(2) <223> xaa is
Ala, Ay, Vval, Leu, Ile, Ser, or Thr <220> <221> mi sc-feature <222>

(6)..(6)x220> )
<221> misc_feature
<222> (24)..Q24) )
<223> Xaa is Ala, Glu, Asp, Ser, or His

<220>

<221> misc_feature

<222> (29)..(Q29)

<223> Xaa 1? Thr, Sser, Lys, Arg, Trp, Tyr, Phe, Asp, Gly, Pro, His,
or Glu

<220>

<221> misc_feature

<222> (31),.(3D) _

<223> Xaa is Lys, Arg, Thr, Ser, Glu, Asp, Trp, Tyr, Phe, His, Gly,
Gly-Pro, or js deleted

<400> 5
Xaa Xaa Glu Gly ghr Xaa Thr Ser Asp §Sa ser Ser Tyr Leu g;u Xaa
1

Xaa Ala Ala Xaa Glu Phe ITe Xaa Trp Leu val Lys Xaa Arg Xaa
20 25 30

<210> 6

<211> 31

<212> PRT
<213> Artificial

<220> i
<223> Ssynthetic construct

<220>

<221> misc_feature

<222> (D..(1D) . o o

<223> Xaa is L-histidine, D-histidine, desaminohistidine,
2-aminohistidine,_ beta-hydroxyhistidine, homohistidine,
alpha-fluoromethylhistidine or alpha-methylhistidine

<220>

<221> misc_feature

<222> (2)..(2)

<223> Xaa is Gly, Ala, val, Leu, Ile, Ser, or Thr

<220> .

<221> misc_feature

<222> (16)..(16)

<223> Xaa is Gly, Asp, Glu, Gln, Asn, Lys, Arg, or Cys

<220>
<221> misc_feature
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<223> Xaa is Phe, Trp, or Tyr <220> <221> m sc-feature <222> (10).2-1CAUB 2006
<223> Xaa is Val, Trp, Ile, Leu, Phe, or Tyr <220> <221> m sc-feature
<222> (12)W0(01/ﬁ')2195223> Xaa is Ser, Trp, Tyr, Phe, LYS, || epcrtaosdalns <220>
<221> m sc-feature <22:2> (13). (13) <223> Xaa is Tyr, Trp, or Phe <220>
<221> m sc-feature <222> (14). (14) <223> Xaa i s Leu, Phe, Tyr, or Trp
<220> <221> m sc-feature <222> (16)..(16) <223> Xaa is Ay, AU, ASP, or
LYS 13/22 2.1 AUG 2006 WO 03/072195 PCT[ US03/03111 X:L5557.ST25.txt <220>

<221> msc?f eakt e 5 22> (19) X1p1%)).s¥2P3%tXaa is Ala, Val, Ile, or Leu
<220> <z<’-§% z 1) ) <223> Xaa is Gu, Ile, or Ala
<220> <2513 nige- {eatufgspké%ﬁ é-l% or }sgg{)

<220>

<221> misc_feature
<222> (18)..(18) .
<223> Xaa is Ala, Glu, His, Phe, Tyr, Trp, Arg, or Lys

<220>

<221> misc_feature

<222> (24)..(024) )
<223> Xaa 1is Ala, Glu, Asp, Ser, or His

<220>

<221> misc_feature

<222> (@(31..(31D

<223> Xaa is Lys, Arg, Thr, ser, Glu, Asp, Trp, Tyr, Phe, His, Gly,
Gly-Pro, or 1is deleted

<400> 6
Xaa Xaa Glu Gly Ehr Phe Thr Ser Asp ¥81 Ser Ser Tyr Leu g}u Xaa

Xaa Xaa Ala Lys Glu Phe Ile Xaa Trp Leu val Lys Gly Arg Xaa
20 25 30

<210> 7

<211> 31

<212> PRT .
<213> Artificial

<220>
<223> Synthetic construct

<220>
<221> misc_feature

<222> (1)..D
<223> Xaa 1s L-histidine, D-histidine, desaminohistidine,

2-aminohistidine, beta- hydroxyh1st1d1ne homoh1st1d1ne,
alpha-fluoromethylhistidine or a1pha—methy1h1st1d1ne

<220>
<221> misc_feature

<222> (2)..(2)
<223> Xaa is Ala, Gly, val, Thr, Ile, and alpha-methylalanine

<220> .

<221> misc_feature

<222> (15)..(1%

<223> Xaa is Glu, Gln, Ala, Thr, Ser, and Gly

<220>
<221> misc_feature
<222> (21)..Q21D)

11/22



<223> xaa is Ala or Qu <220> <221> misc-feature <222> (27)..(27~21

Xaa is Val or Ile <220> <221> msc-feature <22!2> (31)..(31) <223> Xaa IS
Ay, His, woiByomresi s del eted <220> <221> MOD-RES <222> (BOwusd3aB111<223>
AM DATION, if xaa at 31 is deleted <400> 9 xaa xaa QU @Y Thr xaa Thr Ser
Asp Xaa ser xaa Xaa xaa Gu xaa 3. 510 15 Gn Ala xaa LYS xaa Phe |l e Xaa
Trp Leu xaa LYS Ay Arg xaa 20 25 30 <210> 10 <211> 39 <212> PRT <213>

Hel oderma. sp. <220> <221> M SC- FEATURE <22:2> (39)..(39) <223> Exendin-3

<220> <221> MOD- RES <222> (39)x1568R)sT#2A3%x Ser at position 39 may be
ami dat e<223x40@= 19 cla, 2013 AlaaUthr2006r, Wad 03072195 PCT/ US03/ 03111
X15557. ST25.txt ms ser ASP @AY Thr Phe Thr ser ASP Leu ser LYS A n Mt AU

au <220>
<221> misc_feature
<222> (31)..(GD
<223> Xaa 1is Gly-OH

<400> 7
éaa Xaa Glu Gly Ehr Phe Thr Ser Asp XST Ser Ser Tyr Leu iga Gly

GIn Ala Ala Lys Xaa Phe Ile Ala Trp Leu val Lys Gly Arg Xaa
20 25 30

<210> 8

<211> 30

<212> PRT

<213> Artificial

<220> _
<223> Synthetic construct

<220>
<221> MOD_RES
222> (.. . .
<223> Ala is modified with one of the following groups:
4-imidazopropionyl, 4-1m1da;oacet¥1,
or 4-imidazo-alpha,alpha-dimethyl-acetyl

<220>

<221> misc_feature
<222> (19)..(19)

<223> Xaa is Lys or Arg

<220>

<221> MOD_RES

<222> (27)..Q027) )

<223> Lys has a €6-C10 unbranched acyl substituent group,

or is unsubstituted

<220>
<221> misc_feature

<222> (30)..(30) .
<223> Xaa is Gly-OH or is deleted

<220>

<221> MOD_RES

<222> (29)..(29) ]

<223> AMIDATION, if xaa at 30 is deleted

<400> 8

Ala Glu Gly Thr ?he Thr Ser Asp val igr Ser Tyr Leu Glu g;y GIn
1
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1510 15 C71U Ala val Arg Leu Phe Ile QU Trp LeU LYS Asn G Y Gy Pr AUG06
20 25 30 ser AY Ala Pro Pro Pro ser 35 <210> 11 <211> 39 <212> PRT

. <213> Hel woamsne19p. <220> <221> M SC FEATURE <222> (39) pcrAfn3/03i223>
Exendi n-4 <220> <221> MOD-RES <222> (39)..(39) <223> Ser at position 39
may be am dated <400> 11 Hs Gy AU dy Thr Phe Thr Ser Asp Leu Ser LYS
A@nnmet udu 151015 dUAaval Arg Leu Phe Ile Qu Trp LeU LYS Asn
Gy Gy Pro ser 20 25 30 Ser Ay Ala Pro Pro Pro Ser 35 <210> 12 <211> 31
<212> PRT <213> Artificial <220x355523325.%xnt heti c construct <220> <221>

m sc-feature <22,2> <223> xaa is L-histidine, D histidine,

desam n(m‘iaSﬂadkﬂfi%uzPﬁéﬁﬁQhﬁ%t *rF’d REy %Pﬁﬁ?g?%@éd di ne, honohi sti di ne,

al pha-f ['uor onet stidine or alphg-ne

<210> 9

<211> 31

<212> PRT
<213> Artificial

<220>
<223> synthetic construct

<220>

<221> misc_feature

<222> (1)..(D . . . P

<223> Xaa is L-histidine, D-histidine, desaminohistidine,
2-aminohistidine,_ beta-hydroxyhistidine, homohistidine,
alpha-fluoromethylhistidine or alpha-methylhistidine

<220>

<221> misc_feature

<222> (2)..(2)

<223> Xaa is Ala, Gly, val, Leu, Ile, Ser, or Thr

<220>

<221> misc_feature

<222> (6)..(6)

<223> Xaa is Phe, Trp, or Tyr

<220>

<221> misc_feature

<222> (10):.(10%

<223> Xaa is val, Trp, Ile, Leu, Phe, or Tyr

<220>
<221> misc_feature

<222> (12)..(12)
<223> Xaa is ser, Trp, Tyr, Phe, Lys, Ile, Leu, val

<220> .

<221> misc_feature

<222> (13)..(13)

<223> Xaa 1is Tyr, Trp, or Phe

<220>

<221> wmisc_feature

<222> (14)..(14)

<223> Xaa 1s Leu, Phe, Tyr, or Trp

<220>
<221> misc_feature

<222> (16)..(16)
<223> Xaa is Gly, Glu, Asp, or Lys
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<220> <221> m sc-feature
15/22 2 1 AUG 20M WD 03/072195 PCT/ US03/ 03111 x| S557. ST25.txt <220> <221>

m sc- f eat e 03/62295> (10). .

m sc_feature
m sc-feature
m sc-feature
m sc-feature
m sc-feature
n1sc-fqu§%p

<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

<222> (12)..
<222> (13)..
<222> (14) ..
<222> (16). .
<222> (17).

mi €8 feathtd) -

(19)..(19

<22;2> (2)..(2) <223> Xaa is @Y, Aa, or2vahU6 2006

(10) <223> xaa is Leu or Val <BeDWESeAB1H
(12) <223> Xaa is LYS or Ser <220> <221>
(13) <223> Xaa is G n or Tyr <220> <221>
(14) <223> Xaa is Met or Leu <220> <221>
(16) <223> xaa is AU or Adn <220> <221>

C(17) X33 .%A5itxt@ u or A n  <220> <221>

.(19) <223> Xaa is Val or Al a

Xaa is Ala, val, Ile, or Leu

misc_feature
(21)..(Q210)

Xaa is Glu, Ile, or Ala

misc_feature
(24)..024)

Xaa js Ala or Glu

misc_feature
27)..Q27

Xaa is Va% or Ile

misc_feature
G1..3D

Xaa is Gly, His, NH2, or is deleted

MOD_RES
(30)..(30)

9

" AMIDATION, if Xaa at 31 is deleted -

Xaa Xaa Glu Gly ghr Xaa Thr Ser Asp éga Ser Xaa Xaa Xaa g}u Xaa

GIn Ala Xaa Lys Xaa Phe Ile Xaa Trp Leu Xaa Lys Gly Arg Xaa
20 25p Y y 30g

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

10

39

PRT
Heloderma sp.

MISC_FEATURE
(39)..339
Exendin-3

MOD_RES
(39)..(39)

ser at position 39 may be amidated

10
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<220> <221> m sc-feature <222> (20)..(20) <223> xaa is Arg or LYS zgaﬂﬂqmm
<221> misc-feature <222> (21)..(21) <223> xaa is Leu or AU <220> <221>

m sc-f eat UM® 03122005 (24)..(24) <223> Xaa is AU or Ala <2XEr/6sh3d3ii

m sc-feature 16/22 2 1 AUG 2W WD 03/072195 PCTI US03/ 03111 X15557. ST25. t xt
<222> (27)..(27) <223> xaa is Val or Lys <220>'<221> m sc-feature <222>
(28)..(28) <223> Xaa is Asn or Lys <220> <221> m sc-feature <222>
(30)..(30) <223> Xaa is Ay or Arg <220> <221> misc-feature <222>
(31)..(31) <223> xaa is AY, Praxi1spsnsses. txer-G Y-A a-Pro-Pro-Pro-Ser, or

i's absent, <400> 12 xaa xa% G .U GlY Thr Phe Thr ser A%P Xaa Ser xaa xaa xaa
Qd U xaa Tf &en AspsGly 'Srhr' Phe Thr Ser Asp |i8u Ser Lys GIn Met Glu Glu
15

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
ser Gly g;a Pro Pro Pro Ser

<210> 11

<211> 39

<212> PRT

<213> Heloderma sp.

<220>

<221> MISC_FEATURE
<222> (39)..(39
<223> Exendin-4

<220>

<221> MOD_RES

<222> (39)..(39 .
<223> Ser at position 39 may be amidated

<400> 11
?15 Gly Glu Gly }hr Phe Thr Ser Asp igu Ser Lys Gln Met ggu Glu

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
ser Gly éga Pro Pro Pro Ser

<210> 12

<211> 31

<212> PRT |
<213> Artificial

<220> .
<223> Synthetic construct

<220>

<221> misc_feature

<222> (1..(L R PR

<223> Xaa is L-histidine, D-histidine, desaminohistidine,
2-aminohistidine, beta-hydroxyhistidine, homohistidine,
alpha-fluoromethylhistidine or alpha-methylhistidine

<220>
<221> misc_feature

<222> (2)..(Q2)
<223> Xxaa is Gly, Ala, or val
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xaa Ala xaa xaa xaa Phe Ile Xaa Trp Leu Xaa Xaa Gy Xaa Xaa 20 25 307 1 AB80Qgsp
13 <211> 41 <212> PRT <213> Artificial <220> <223> synthetic construct
<220> <221WOfBgEzIPeat ure <222> WM <223> Xaa i s L-histidi rerfsobosti di ne,
desam nohi stidi ne, 2-am nohistidine, beta-hydroxyhistidine honohistidine,

al pha-fl uoronet hyl hi stidi ne or al pha-nme~hyl histidine <220> <221>

m sc-feature <222> (2)..(2) <223> xaa is Ala, @y, Vval, Leu, Ile, ser, or
Thr <220> <221> misc-feature <2225 (6)..(6) <223> Xaa is Phe, Trp, or Tyr
<220> <221> nmisc-feature <222>X33¥H7.STA0xkxt7/22 2 1 AU6 20M WD 03/ 072195

PCT[ USO03/ 03111 x| 5557. ST25.txt <223> xaa is Val , Trp, Ile, Leu, Phe, or
Tyr <229%0><221> m sc-feature <222> (12)..(12) <223> Xaa is Ser , Trp, Tyr,

Phe, Ly&ZZbIem1heﬁhaMhh <220> <221> m sc-feature
<222> (10)..(10)
<223> Xaa is Leu or val

<220>

<221> misc_feature
<222> (12)..(12)

<223> Xaa 1is Lys or Ser

<220>

<221> misc_feature
<222> (13)..(13

<223> Xaa is GIn or Tyr

<220>

<221> misc_feature
<222> (14)..Q14)

<223> Xaa is Met or Leu

<220>

<221> misc_feature
<222> (16)..(16)

<223> Xaa is Glu or GIn

<220>

<221> misc_feature
<222> @A7..@17"D

<223> Xaa 1is Glu or GIn

<220>

<221> misc_feature
<222> (19)..(19)

<223> Xxaa 1is val or Ala

<220>

<221> misc_feature
<222> (20)..(20)

<223> Xaa is Arg or Lys

<220>

<221> misc_feature
<222> (21),.Q2D)

<223> Xxaa 1s Leu or Glu

<220>

<221> misc_feature
<222> (24)..Q24)

<223> Xaa is Glu or Ala

<220>
<221> misc_feature
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<222> (13)..(13) <223> Xaa is Tyr, Trp, or Phe <220> <221> nisc-feagmmgmes
<222> (14)..(14) <223> Xaa is Leu, Phe, Tyr, or Trp <220> <221>

m sc-f eat UMD 03472195 (16)..(16) <223> xaa is Ay, Au, Asp, mrr/s/03ie20>
<221> m sc-feature <222> (19)..(19) <223> Xaa is Ala, Val, Ile, or Leu
<220> <221> m sc_feature <222> (21)..(21) <223> xaa is Gu, lle, or Ala
<220> <221> m sc-feature <2;22> (24)..(24) <223> Xaa is Ala or Qu <220>
<221> misc-feature <222> (27)..(27) <223> xaa is Val or lle <220> <221>

m sc-feature <222> (28)..(28) x¥237.9@8.H»& Lys, Asp, Arg, or Qu <220>
<221> nka2>f e@70r €(222! 2> (30)..(30) <223> xaa. is Ay, Pro, or Arg <220>
18/ 22 <223> Xaa is val or Lys

<220> ]

<221> misc_feature
<222> (28)..(28)

<223> Xaa 1S Ash or Lys

<220>

<221> misc_feature
<222> (30)..(30)

<223> Xaa 1is Gly or Arg

<220>

<221> misc_feature

<222> (31)..(3D

<223> Xaa is Gly, Pro, Pro-Ser-ser-Gly-Ala-Pro-Pro-Pro-Ser,
or is absent

<400> 12
Xaa Xaa Glu Gly ghr Phe Thr Ser Asp ﬁga ser Xaa Xaa Xaa g}u Xaa

Xaa Ala Xaa éga Xaa Phe Ile Xaa ;gp Leu Xaa Xaa Gly §8a Xaa

<210> 13

<211> 41

<212> PRT

<213> Artificial

<220> .
<223> synthetic construct

<220>

<221> misc_feature

<222> (.. P e e s

<223> Xaa is L-histidine, D-histidine, desaminohistidine, |
2-aminohistidine,_beta-hydroxyhistidine, homohistidine,
alpha-fluoromethylhistidine or alpha-methylhistidine

<220>

<221> misc_feature

<222> (2)..Q2)

<223> Xaa is Ala, Gly, val, Leu, ITe, Ser, or Thr

<220>
<221> misc_feature

<222> (6)..(6)
<223> Xaa is Phe, Trp, or Tyr

<220>
<221> misc_feature

<222> (10)..(10)
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2 1 AUG 20M WD 03/072195 PCT/US03/ 03111 X15557. ST25. txt <221> m s@f AbS P08
<222> (31)..(31) <223> Xaa is Gy, Pro, or Ser <220> <221> msc-feature
<222> (32)wWO(03@)219223> Xaa is Ser, Pro, or H's <220> <221pcnius03/fzaat ure
<222> (33)..(33) <223> Xaa is Ser, Arg, Thr, Trp, or Lys <220> <221>

m sc-feature <222> (34)..(34) <223> Xa~is Ser or Ay <220> <221>

m sc-feature <222> (35)..(35) <223> Xaa is Ala, Asp, Arg, GQu, Lys, or Ay
<220> <221> m sc-feature <222> (36)..(36) <223> Xaa is Pro, Ala, or is
absent <220> <221> m sc-feat ur exy5582%126 3tk - (37) <223> xaa is Pro, Ala, or
I S absend223x<22@a L&Y, MreG- Ibat uew, PRE2dr 1ydB) . . (38) <223> xaa is Pro, Ala,
Arg, Lys, His, or is absent <220> <221> nisc-feature

<220>

<221> misc_feature

<222> (12)..(Q12)

<223> Xaa is ser, Trp, Tyr, Phe, Lys, Ile, Leu, val

<220>

<221> misc_feature

<222> (13)..(13)

<223> Xaa is Tyr, Trp, or Phe

<220>

<221> misc_feature

<222> (14)..(14)

<223> Xaa is Leu, Phe, Tyr, or Trp

<220>

<221> misc_feature

<222> (16)..(16)

<223> Xaa is Gly, Glu, Asp, or Lys

<220>

<221> misc_feature

<222> (19)..(19)

<223> Xaa is Ala, val, Ile, or Leu

<220>

<221> misc_feature

<222> (21)..(Q2L)

<223> Xaa is Glu, Ile, or Ala

<220>

<221> misc_feature
<222> (24)..024)

<223> Xaa 1is Ala or Glu

<220>

<221> misc_feature
<222> (27)..(Q27)

<223> Xaa 1is val or Ile

<220>

<221> misc_feature

<222> (28)..(28)

<223> Xaa is Lys, Asp, Arg, or Glu

<220>

<221> misc_feature

<222> (30)..(30)

<223> Xaa is Gly, Pro, or Arg

<220>
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<22!2> (39)..(39) <223> xaa is Ser, H's, Pro, Lys, Arg, or is absenf 1 AI52006
<221> msc-feature <22,2> (40)..(40) <223> xaa is H's, Ser, Arg, Lys, or is
absent <XA0p3/672295> mi sc-feature <222> (41)..(41) <223> Xeex/usodd3si1 Ser,
Arg, Lys, or is absent 19/22 2 1 AUG 2006 WD 03/072195 PCTI US03/ 03111

X: L5557. ST25. t xt <220> <221> MOD- RES <222> (35)..(41) <223> AM DATION, if
the amno acid imediately followng is deleted <220> <22:L> M SC- FEATURE

<222> (36)..(40) <223> If Xaa at this position is deleted, then al
subsequent am no aC| ds are del exB53574005.tht Xaa Xaa G u G y Thr xaa. Thr

ser ASP S 1 EeXaa AGUxaa 1510 15 dn Ala xaa LYS xaa Phe Ile
xaa Trp T% gaa 20 25 30 Xaa Xaa Xaa Xaa Xaa Xaa Xaa
4

Xaa Xaa 4 <211> %T <212> PRT <213> Artificial <220> <223>
Synthetlc construct

<221> misc_feature
<222> (32)..(32)
<223> Xaa is Ser, Pro, or His

<220>

<221> misc_feature

<222> (33)..(33)

<223> Xaa 1is Sser, Arg, Thr, Trp, or Lys

<220>

<221> misc_feature
<222> (34)..(34

<223> Xaa is Ser or Gly

<220>

<221> misc_feature

<222> (35)..(3%)

<223> Xaa is Ala, Asp, Arg, Glu, Lys, or Gly

<220>

<221> misc_feature

<222> (36)..(36) ]

<223> Xaa is Pro, Ala, or is absent

<220>
<221> misc_feature

<222> (37)..(037) ]
<223> Xaa is Pro, Ala, or 1is absent

<220>

<221> misc_feature

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

<223> Xaa is Pro, Ala, Arg, Lys, His, or is absent

<220>

<221> misc_feature

<222> (39)..(39 .

<223> Xaa is Ser, His, Pro, Lys, Arg, or is absent

<220>

<221> misc_feature

<222> (40)..(40) ]

<223> Xaa is His, Ser, Arg, Lys, or is absent

<220>
<221> misc_feature

<222> (41)..(41) .
<223> Xaa is His, Ser, Arg, Lys, or is absent
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<220> <221> misc-feature .<222> (1)..(1) <223> xaa is L-histidine, 721 AUG 2006
D hi stidine, desam nohi stidine, 2-am nohistidine, beta-hydroxyhistidi ne,
honohi st i dwoa3/o7abpha- f | uor onet hyl hi stid-i ne or al pha- et hyichi o119 <220>
<221> m sc-feature <222> (2)..(2) <223> Xaa is dy, Vval, Leu, Ile, ser, or
Thr <220> <221> m sc-feature <222> (10)..(10) <223> xaa is Val, Trp, Ile,
Leu, Phe, or Tyr <220> <221> m sc-feature <222> (16)..(16) <223> Xaa is
Gy, Qu, ASP, or LYS <220> <221> m sc-feature 20/22 2 1 AUG 2W WO

03/ 072195 PCT/ US03/ 03111 X: L555%1839Ast2d. tx€222> (19)..(19) <223> Xaa is
Ala, Val, Ile, or Leu <220> <221> m sc-feature <222> (27)..(27) <223> Xaa
is Val 2201e <%&g> <221> msc-feature <222> (28)..(28) <223> Xaa is Lys,

Asp, Argf,%%;ﬁ @'gg %429> <221> mi sc-feature
<223> AMIDATION, if the amino acid immediately following is deleted

<220>

<221> MISC_FEATURE

<222> (36)..(40) . i

<223> 1If Xaa at this position is deleted, then all subsequent
amino acids are deleted

<400> 13
iaa Xaa Glu Gly Ehr Xaa Thr Ser Asp {ga Ser Xaa Xaa Xaa g;u Xaa

Gln Ala Xaa 5%5 Xaa Phe Ile Xaa ;Ep Leu Xaa Xaa Gly §ga Xaa Xaa

Xaa Xaa Xaa Xaa Xaa Xaa Xaa xga Xaa
4

<210> 14

<211> 41

<212> PRT

<213> Artificial

<220>
<223> synthetic construct

<220>

<221> misc_feature

222> .M o o

<223> Xaa is L-histidine, D-histidine, desaminohistidine, -
2-aminohistidine, beta-hydroxyhistidine, homohistidine,
alpha-fluoromethylhistidine or alpha-methylhistidine

<220>

<221> misc_feature

<222> (2)..(2)

<223> Xaa is Gly, val, Leu, Ile, Ser, or Thr

<220>
<221> misc_feature

<222> (10)..(10)
<223> Xaa is val, Trp, Ile, Leu, Phe, or Tyr

<220>

<221> misc_feature

<222> (16)..(16)

<223> Xaa 1is Gly, Glu, Asp, or Lys

<220>
<221> misc_feature
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<222> (30)..(30) <2H> xaa is Gy, Pro, or Arg <220> <221> mi sc_feaQurAUG 2006
<2:22> (31)..(31) <223> Xaa is Ay, Pro, or Ser <220> <221> m sc-feature
<222> (32)WO032)219223> Xaa is Ser, Pro, or H's <220> <221pcwius03/éxei ure
<222> (33)..(33) <223> Xaa is Ser, Arg, Thr, Trp, or Lys <220> <221>

m sc-feature <222> (34)..(34) <223> Xaa is Ser or Ay <220> <221>

m sc-feature <22!2> (35)..(35) <223> xaa is Ala, ASP, Arg, G U, LYS or Qdy
<220> <22'1> m sc-feature <222> (36)..(36) <223> Xaa is Pro or Ala <220>
<221> misc-feature <222> (37)..X13Bp78328>xtaa is Pro or Ala 21/22 2 1 AUG

2\\6 V\D%%P-B?Z@.LQB uso /o 11 x15557 ST25.t Xt <220> <221> misc-feature
3> Xaa is a, va I e, or

<220>

<221> misc_feature
<222> 27)..@27)

<223> Xaa 1is val or Ile

<220>

<221> misc_feature

<222> (28)..(28)

<223> Xaa is Lys, Asp, Arg, or Glu

<220>

<221> misc_feature

<222> (30)..(30)

<223> Xaa is Gly, Pro, or Arg

<220>

<221> misc_feature

<222> (31)..(Q3L)

<223> Xaa is Gly, Pro, or Ser

<220>

<221> misc_feature

<222> (32)..(32) )
<223> Xaa 1is Ser, Pro, or His

<220>

<221> misc_feature

<222> (33)..(33)

<223> Xaa is Ser, Arg, Thr, Trp, or Lys

<220>

<221> misc_feature
<222> (34)..(4

<223> Xaa is Ser or Gly

<220>

<221> misc_feature

<222> (35)..(35)

<223> Xaa is Ala, Asp, Arg, Glu, Lys, or Gly

<220>

<221> misc_feature
<222> (36)..(36)

<223> Xaa 1is Pro or Ala

<220>

<221> misc_feature
<222> (37)..(37)

<223> Xaa is Pro or Ala
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<222> (38)..(38) <223> xaa is Pro, Ala, Arg, LYS, H's, or is absent ﬁﬁ E
<221> m sc-feature <222> (39)..(39) <223> xaa is Ser, H's, Pro, 552 g 2006
or is absenﬁ,(ﬁ%g 5 <221> mi sc-feature <222> (40). (40) <223> xaa is His,
Ser, Arg, g 'S absent <220> <223> misc-feature <222 PCQTAI3/03141 )
<223> xaa |s HIS Ser, Arg, LYS, or is absent <220> <221> m sc-feature
<222> (38)..(40) <223> If xaa at this position I's del eted, then al

subsequent ami no acids are deleted <2", . o-'*; 21> MDD RES <222>

(37)..(41) <223> AMDATICON, if X%ﬁ¥%% thg $ﬁ$|tion I medi ately following 1is
del et ed, (400> 14 xaa Xaa G U d Ser ASP xaa ser ser Tyr LYS
A U xaa <215 IfistbHfedtureAl a xaa LYS G U Phe Ile Ala TrP Leu xaa xaa Gy xaa

xaa xaa 222225 @8 . Xa@B)Xaa, Xaa Xaa Xaa Xaa Xaa Xaa Xaa 35 40 22/22
223> Xaa is Pro, Ala, Arg, Lys, His, or is absent

<220>

<221> misc_feature

<222> (39)..(39)

<223> Xaa 1is Ser, His, Pro, Lys, Arg, or is absent

<220>

<221> mwisc_feature

<222> (40)..(40)

<223> Xaa is His, Ser, Arg, Lys, or js absent

<220> .
<221> misc_feature -
<222> (41),.(41) M-
<223> Xaa is His, Ser, Arg, Lys, or is absent

<220>
<221> misc_feature Y
<222> (38)..(40)- -

<223> If xaa at this D"|t1on is deleted, then all subsequent
amino acids "re de1eted

pvnq ..

”’<221> MOD_RES

<222> (37)..(41)
<223> AMIDATION, if Xaa at the position immediately following

is deleted.

<400> 14
Xaa Xaa Glu Gly Ehr Phe Thr Ser Asp §8a Ser Ser Tyr Lys g;u Xaa

Gin Ala Xaa 555 Glu Phe Ile Ala ;Ep Leu Xaa Xaa Gly §Sa Xaa Xaa

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40
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