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WD 2004/ 093823 PCT/ US2004/ 006082 PCOLYETHYLENE GLYCOL
LI NKED GLP-1 COVPOUNDS FlI ELD OF THE | NVENTI ON The

w@emgeds2s nvention relates to GLP-1 conpounds PCT/US2004/006082

covalently attached to one or 5 nore nol ecul es of
pol yet hyl ene glycol or a derivative thereof, and
related conpositions and nmethods useful in treating
conditions or disorders benefited by | owering bl ood

Pt est | RACERTANTENECEY DL LaNG (8 CoR PO UNDS
intestinal notility. 10 BACKGROUND OF THE | NVENTI ON
Q3 ucagon-|i ke peptide-1 (GLP-1) induces nunerous

bi ol ogi cal effects EIRRDAF THE BNVENHONnsulin
Secr efﬁeoﬂ}ese%lpﬂlvgﬁtﬁdn%hagelb l{§ %ﬁﬁ’nl ls,grﬁ)(%rfdg Q?V%lgr?bpa{é{ah&gl to one or

gastri gas

maieeﬁdsleaﬂés dfqioﬂ)l'dtﬁ}yene%‘lj?m of ge@\bamwe sleredf] ziﬂeraIailen:ompositions
and inducin ht loss. G.P-1 may further act
Pdanetheds ysett Hh'é? Beicenbhions or disoraay benediest bydﬁ“ieﬁas blood

g?%%:%e@ﬁ:aﬁﬁ Todiittakd dé@féﬁﬁﬂ Estﬁ‘é lelﬁx e%ﬁnaﬁ%hlﬂt#lﬁg or fdecreasmg

progresses. S|gn| cant aracter|
gasficlbriistesting]l mbtilityty to stinulate insulin secretion
wi thout the associated risk of hypoglycema that is
seen when using insulin therapy or sone types of oral

therapi es that gFACRGROUNIFOFTBHENVERTEON €Ssi on.
The useful ness of therapy involving G.P-1 peptides has

been Glmg@dlll@)pephée -1 46LP-Donduysas n@herong b_LoB)g)caﬂ gffects such as
00r, | active, atural |y .occu

Ffieed Bt 3hen. MiEpitR et ol hbIHE srsrigemptying,

iBhiditirgadir eétaay eflintdstitalMAotaARy, dmamn@g(gmedsﬁalmhzamr tind

in vivo half lives. It is known that endogenously

ipdeging wight leept GEP1L- lp@qoﬁlralas act ItQ/precfﬁvahq pencrqaae Braeldt es

R g s SRR iR OSSP  rosses.

A @ignifiansdmardctdridtiy bF GLPal fsitsiabRity &%tM@\ﬂat@ WSsufil REawdiewithout
have been undertaken to extend the elimnation

the pysopipfed risk of hymyghycenpe that iscesr whethurdeg Esait hgrapy 6f some types

{5 QE bl Al er R BUMSBRINE 7057485 teaches

GLP- 1T}me.[$bﬁﬂimasanﬁiheg@y maéving €3iPst pepitideo hadieeh Vimited by the fact

AL b7 i oo e, HByihs b matirel P i gncaied pepides

SP%gﬁ@h)dI@ bn@WL PO %)Nﬁ? J?@l'a{pldl& El%al‘%ti iAo hnd 99\;6' &R mely

derivatizati on, Wwherein arge acyl groups that
ghosvie mivo DRFPlives. f It orkrmooethat efmgogdmeuss\lb/ ptaetugeddipeptidylpeptidase IV

tt d t
RN ipifalh RGNS ng 31 ¥ Toaeplifootl #ReTiatle Ropmar histidine
drid| hi UGS hes%rhd 1d 8 Bhjstbdsbh 86t th&bRrilinRerd Matlipes, " WO
2004/ 093823 PCT/ US2004/ 006082 -2 whi ¢h ol ai m8 ¢ he

benerarlQﬂS appropelps ihgyobren undertakentd extenbihe gbginagien half-life of a
(f}u)q pepude cS)'r reguCe clearance of the peptide from the body while mamtammg a

biological activity. U.S. Patent No. 5,705,483 teaches GLP-1 peptide analogs made
resistant to DPP-IV degradation by the incorporation of modifications at the N-terminus
of the peptide. An alternative approach for extending the half-life of GLP-1 peptides is
derivatization, wherein large acyl groups that prevent DPP-IV from accessing the N-
terminus of the peptide are attached to various amino acids of GLP-1 (See International

Application No. PCT/DK97/00340, filed August 22, 1997 entitled “GLP-1 Derivatives,”
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1996, 1259/96 filed Novenber 8, 1996 and 1470/96 fil ed
Decenber 20, 1996). Particular G.P-1 anal ogs are
walemandisexl in U S. Patent Application Serial NeGT/US2004/006082
60/ 346474 filed January 8, 2002, and 60/405,097 filed
August 21, 2002, now 5 International Application No.
PCT/U803/058203, filed Januarg-3, 2003, all entitled
"Ext ended d ucagon-Li ke Peptide-1 Anal ogs" and are

WIEIPERAKSHE BeA: & DK prdvmfdr{al A@Pﬁéa&@hwosﬁbgm filed August 30,
applications describe analogs o 1(7-37) OH wherein

1986i T59/%rfilad Noaemnbler, 8, \Mﬁ%amblblﬁ@/ Yocfiled Decemberion 1296).

ield d I i th. t d h

1oL S BRI SR uBPEh OB A RS s Nos.
GOP R0k EledTuhbdrp BNPOCR, aﬁa&b/lo@ow A8 Akguyd 2102000 ne@s ed
potency are described in U. S. Patent Appl i cati on

IstermasionploA PrégA BN RC TAUS03 (DSR4 SlebRnuary 31 20¢ wll entitled
T RpE G AR R0 ke f dybRoge A MR i BRg i i

e{\ﬂﬁdtjb g¥hese lapplivafionsdscribiedmalops of BIPAN[7B7HOHoRReréigtvasibus amino
the GLP-1 receptor in vitro on certain cell ty

acilel whethgslded dQ ther--teaminars; yigld Glef1 @eppwlogétvvlﬁlefn exgended half-
IBE%}? re%@éﬂ ea(ra'l%%gﬂanztﬁ d&f%ﬁétq e drabould aifﬁrh'r%%@{eé(s}LaP 1 analogs

ated exendi n an exen I'n agoni st nol ecu
wligts mictdast pomeﬂcytaeer deatiilelah VAR P dteatApphicatidmn$eeial No. 60/314,573

/. USOQ/ | 4 (incorporated herein.in | ire .
W P A iy iemBRo b e P iy PO EsBPRI 525, Hed Augus
1O DPEL RAGHM tdlué’agbﬁfl_g}?é P«klb%idfe 1 Ahél@g@r(lrflfn%%}a%d H&Eﬁﬂ ®kendin-4
than that of nativ , additional approaches t

c@o atichtitlee GEBd reeepﬁd’rem vitroerecastain eelictypts induding lwuﬂlh-secretmg

AR ARG TeLkPahed 2 Tordeala0s B ToRBAsE BRgyiaed

dxehdin Iaha exetnlaﬁf £ovise Riold¥ulek Bk deséfbedlih Mtkdnationad A ppEedtioh
as at e/Upeutlc that can be adninistered a m ni num

NambrasrP oF S@O/r}égldquqmgorateé helieshigts SpEFItYd of ti me.
Oo I
va Wyf g%llé&%r&ggﬂg% 1?28 hgveereglllil é&‘%g rfgll ?gl%#)?@n ag{llthvae longer half-

life pt prtates poton@sthéd thaf oDiaties @1d-0; dﬁdltmb@ptmhes thit oolild be used
i.ntroduci ng adverse characteristics such
qithek algng o 19 COROHRHORBIBKGPWN AEPLOREhes @aqmeﬁ%tq fyrther decrease

LB qgogﬁo{elﬂ(% SRaS UL iASedR (BKE CBH]? Hi%ﬁéif’ilfe thereby optimizing

unsui t or use as a therapeuti e present
1tsmbdny tobe udedvles ertherapeubia sted cambe dmihistatedhg mimatum number of

V%%%’e‘aseﬁé#%é e gihen VAlER! SBBaRLP! SPESEmot pplecules
pBlyRHRHHe 1%&)1 4 éﬂ{ﬁl chﬁ?ﬁ %%tl%geﬂu&%ﬁapﬁ’s"@LWIt&exend1n-4
an ext ende uce

d clearance when
rooesthe sigk pﬁmtrhéucmg amaewba@@n&tmrsuw)amn@wh!y (Odhe molecule

nati ve..30. exendi n- or _nodi fi xXen of

PR SGgER TR o sarl B o A f PR SRR ¥ as o

thél’d ﬂcOfThB@Vé%exﬁﬁﬁ@dnﬁbnuﬁﬁfe%ﬂ%&sé@oﬂthetﬁtﬁﬁr@muﬁdo@aﬁﬁt
reater conveni ence of use than native GP-1

achiuas of Regor mos molvwlmcfzﬁli@ aBpatind s duATeg8oR compound
é:&fsl Jl a% ol%@acff acBOe C@d%&:@ b?'?ﬂ f@#mﬁ&tﬁldﬂrﬂtﬁ/ axpéxt&ﬂlteh‘flglf life

Ve an ennhan
and reduced clearance when compared to that of native GLP-1 or Valg-GLP-1 (or native

exendin-4 for modified exendin-4 peptides of the invention).
The PEGylated GLP-1 compounds of the invention have greater usefulness as a

therapeutic as well as greater convenience of use than native GLP-1 because they retain
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and/ or reduced cl earance when conpared to that of the
native G.P-1 conpound or to that of
woa08/09883 1(7- 37) OH. GLP-1(7-37) has a serum hedT/uk10h€006082
of only 3 to 5 mnutes. GP-1(7-36) anmide has a tine
action of about 50 m nutes when adm nistered 5
subcut aneously. Even GLP-1 angl ogs and derivatives
that are resistant to endogenous protease cl eavage,
I .
algan QE&%I??a a%ﬁcgéglcl:zil\ﬁgt?w )Pgﬂha‘?(}é’ Hﬁﬁ" i 2%}?1\5g%g§/f3§%§§éﬁgalf'hfe

aﬁza r]:dmrmmamiﬁe @theh bempareéd rd thanofrthg/ nétineaGIaP-h &ofnpolind er to that
exc 24 hagurs al |l ow ng

Hasriigt Tt obl cotbrieT petiisn sea;@ﬂﬁé SERRIL A el S ES-
& oﬂg%’@)‘ hit¢HePhaldlhq Hné’éc?ﬁq olf%'@d 58mih{}es GRBR g&’%&ﬁ%@ﬁ a

nged peri o uch PEGyI at e
smntaumy rEweni§d_Rid edalbgeamtxmmmivﬂsltlyattam tesist@ant to endogenous

ect th disorder .'n | udi n t n limted.to, .
PR et et harat pave S R I pfieh 6 velg Fepap e ggiminigigations
o PRI Rk Pér‘?&d m@ylg@atdw:l aal%eﬁnds R @Rt ih hltiof 'ﬁﬁaymang a half-

abnormalities with® a particular advantage bei ng "t hat
hfehle eREEy bh24bowss Pllawingrfpofemes adhinisteatips/afithe BEGylated GLP-1

ui r.e f.ewer. doses [ 2 ur_perio
C?‘H% X gsverSe BEPRERR? g’cﬁﬁﬁ‘\}’gﬁ?ﬁﬁléé ? ‘gPVﬁfsa Rrglonged period
oNgRe. Fuch PEG YA app- 1Béingduads kg bk hgémhafa SlRhBE to tPeat
conpllance wi th dosing requirenents. SUMARY THE

lwmntmswd@rs lﬁvléﬁmugowtd@s Eimitgd ¢p, iabeieh qbedits, gasiric and/or

IH%F 8%1 g%iglgog—,n t{% ﬁ Eélstr?l; %ﬁf&qgﬁg&al g}%pgﬁ}?g &nolRAifties with

a ﬁattllculat adr@ntage beiag tlwlu diecP EG dared GIFEGcompainida ot iavemion
? L S anj no a0|qﬁpr the carboxy term nus of the
feﬁéﬁ? rdosadlyppe Ad4ineupRegAdainctrase bethhrsoRNsaENGR torp subject

1r?r§be8 lofe Eﬂdﬂatﬁé@f)‘)( B the |h'k£:l‘?hd?>fd cfffsulgj @&Sst cofBBiandOWth dosin .

preferably at 1east 3, 5, 2 ours and

rqqueémenthl y at | east 24 hours The PEEyIated GP-1
conpounds of the present invention preferably have a
cl earance 25 value of 200 m/h/kg or less, nore

preferably 180, F¥MMARY OPTHBINVENTIOR/ kg or |ess
and nost preferably | ess than 50, 40 or 20 ml/h/kg.

One &hotention deseribadeherain ravidss GIP-3 cmmymrais@avm:;mmattached to

ﬁ@@%%@?@gs&l@@%w %eagg}:%‘i’ %;C(;“{%ois%gg \{%1VC ?l%éﬁé)f wherein each

PROI ieattdched avaC ndd Iyysainiiac beid ortheXarbbx§rterinifbs dfhRe peptide,
resi dues_selected fromthe group 30 consistin

f
reLylélgg iin B@@g@t%@fgmpoupﬂ%\yw an elimination half-life of at least one

R EOEA 3 Ty VTR AR R ARt el S s

TB&EEGyI&Ie@-G]ZEIlwoﬁﬁoﬁﬂMdfﬁ%ﬁﬁﬁe@ﬁWehﬁﬁOﬁﬂfe@ﬂﬂg 82ve a dlearance
5@%&&%@9&9@&%&%&&%&?@ lrg%n 12})h 100, EH o 19h/kg or less
and most preferably less than 50, 40 or 20 ml/h/kg.

One embodiment of the invention is a PEGylated GLP-1 compound comprising
the amino acid sequence of GLP-1(7-37)OH as shown in SEQ ID NO: 1 with a PEG
molecule covalently attached at 3, 2 or 1 of the residues selected from the group
consisting of Lyss, Lyss4 and Glyss:

"His-Ala-Glu-'°Gly-Thr-Phe-Thr-Ser-'* Asp-Val-Ser-Ser-Tyr-*’Leu-Glu-Gly-

Gln-Ala-*’Ala-Lys-Glu-Phe-Ile-* OAla-Trp—Leu-Val-Lys-35Gly-Arg-37Gly
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conprising the am no acid sequence of G.P-1(7-36)NH2
as shown in SEQID NO 2 wth a PEG nolecule

wa@owalesed y attached at 3, 2 or 1 of the resi dBEBUS2004/006082

selected fromthe group 5 consisting of Lys26, Lys34
and Arg36: 7Hi s-Ala-du-' Qy-Thr-Phe-Thr-Ser-'

SAsp- Val - Ser - Ser - Tyr - 20Leu- G_y-4d y-

A n- Al a- 25A1a- Lys-d u- Phe-1 | e30Al a- Tr p- Leu-V

al - Lysg §5191 OAli (SEQ ID NO 2). Another enbodi nent of
t he ?g ent |nv ntion is a PEGyl ated GLP-1 conpound

10 comptiesierdotiieend ot 1he id&ntos ﬁcwmsaa&a GIoP-Mébmpbund
(SEQ ID NO 3) Xaa7-Xaag-Qd u-dy-Xaal

CPMRHAINE thhamigeacitsisayenag of SbP- M&éﬁﬁ“&a&q@oxmmfﬁ [P NO: 2 with

oS ol AR Ay AngRREH 3 or of e esighes sclegid from the group

cXﬂsiﬁﬁngﬁﬁ@@zs}@ys’iZaxﬁbAfgdé al (SEQIDNO 3) 15
wher ej n: sD-hi stidine,

Xa L- hi sti di ne,
desantlifoAH éf‘i oG The PherT R Seir SASRAY Lser(@e‘h"{/}ﬁfr okgu-Glu- Gly-
hi sti 2 i effe- Bl 408 B e,
a- met Wﬂﬁl st %Wﬁiélu@xﬁgglée [ s:lA mjgg%véﬁ\y/% %lkq&& |1 e
Ser, (SEQ‘IIE(NOZQ) Xaall is: Thr or Cys; Xaal2 is: Phe,
%,P }&;or b%gel]ggf 8 pl§§pnt 1we§1t10£r§§r ﬁgﬁglalt'{cﬂngqec’é)’mpound
cb%nsﬁ'%'the arPfirﬁ@:hgld s%?%emé of F 61’@nu1:9f (S‘ﬂ'@ ID &EO X’é%g | ﬁ

Ty ; is: , Lys,

or O}éaéh -Xaadb- @Y—X@n Wx@b‘sﬁaﬁﬂﬁxam SAT-Xa@m )@pyXaazo-Glu-

Lye gy Xeaie. Xgde pmsxghicppaasy pplfe ooy TRV A Xams-

I'S: Alaass-Xhdle-Xah3,Cys V\D 2004/ 093823 PCT/ U82004/ 006082

- 5- XaaSSF(I)rilulaY?l(SIg(S D I\?O 3>§aa34 is: Lys or Cys;

wherein:

Xaay is: L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, -hydroxy-
histidine,

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

Xaag is: Ala, Gly, Val, Leu, Ile, Ser, or Thr;

Xaay is: Thr or Cys;

Xaayj is: Phe, Trp, Tyr, or Cys;

Xaaye is: Val, Trp, lle, Leu, Phe, Tyr, or Cys;

Xaayg is: Ser, Trp, Tyr, Phe, Lys, Ile, Leu, Val;

Xaayg is: Tyr, Trp, or Phe;

Xaay is: Leu, Phe, Tyr, or Trp;

Xaay; is: Gly, Glu, Asp, Lys, or Cys;

Xaays is: Gln or Cys;

Xaay, is: Ala or Cys;

Xaays is: Ala, Val, Ile, Leu, or Cys;

Xaayg is: Lys or Cys;

Xaayy is: Glu, lle, Ala, or Cys;

Xaayg is: Ala, Glu, or Cys
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Xaa35 is: Ay or Cys; Xaa36 is: Arg or Cys; 5 Xaa37
is: Ay, Hs, Cs, NH2, or is absent; and wherein: 2

w®@e002/0ed823 he Cys residues are coval ently attacherUusmoa006082

PEG nol ecule, or 3, 2 or 1 of the Lys residues are
covalently attached to a PEG nol ecul e, or the carboxy-
termnal amno acid is coval ggt_ly attached to a PEG
nol ecul e; and provided 10 that there are 2, 1 or 0 Cys
)# agmrﬁcule Anot her embodi ment of the present
aﬁVé?Ttl € a PEGyl ated GLP-1 conpound conpri sing
Xahg igmMyser agk;d sequence of Formula Il (SEQ ID NO 4):
Xaa7- Xaag-d u-3d y- Xaall-
Xaam19-Giyor S¥;- Asp- Xaal6- Ser - Xaal8- Tyr - Leu-
)é? % f? 3- Xaa24- Xaa25- Xaa26- Xaa27- Phe- | | e- Xaa30-
ﬁ aad33- 15 Xaa34- Xaa35- Xaa36- Xaa37 Formula ||

NaSE@: |Gy Ndls, @ys,wm@beisrabséﬁa;m i's: L-histidine,
D- hi stidi ne, desam no-histidine, 2-am no-histidine,
ap@Whe§Hbxy- hi sti di ne, 20 honohi sti di ne,

- fil j ;  XaaS8
2;%r 1 c}é‘?ﬁe"@%‘ ‘nglldk‘}ﬁ att ngt t y%a@éa% QB#E}CEIP&GJ)%?&% s aa
3Thor blof Bed,ys rééatheﬁ arescovﬁ’]eatly ettacbyd toaBLG mcslecd\l/eglo,r tﬂiélm,rboxy—
2 I
qtal o R 9K aloapy Xastih § 3 2EC rynldipe: ppdbrovies,
tl‘la‘i theg Yre 23 ¥r 0SB in Bﬁéﬁnol@éulgs Xaa23 is: d@n or Cys;

is: Ala or Cys; 30 Xaa25 is: Ala, Val, Ile, Leu,
or Ofglothemab@dm@nt ofithe pres@ytdnvertior s 4 REGyated (s LR} sompound

oA AIRA053023 POTLAR004 OBCR2, (5B e8Py A2 o
Xaas-Xaag-Glu-Gly- Xaa; - Xaa,,-Thr-Ser-Asp-Xaa,¢-Ser-Xaa,s-Tyr-Leu-
Glu-Xaay;-Xaays-Xaays-Xaays-Xaage-Xaa,;-Phe-Ile-Xaazo-Trp-Leu-Xaass-
Xaass- Xaazs-Xaazg-Xaasg
Formula II (SEQ ID NO: 4)

wherein:

Xaa; is: L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, B-hydroxy-

histidine,

homohistidine, a-fluoromethyl-histidine, or o.-methyl-histidine;

Xaag is: Gly, Ala, Val, Leu, Ile, Ser, or Thr;

Xaay, is: Thr or Cys;

Xaa; is: Phe, or Cys

Xaaig is: Val, Phe, Tyr, Trp, or Cys;

Xaayg is: Ser, Tyr, Trp, Phe, Lys, Ile, Leu, or Val,

Xaayg is: Tyr or Phe;

Xaay; is: Gly, Glu, Asp, Lys, or Cys;

Xaays is: Gln or Cys;

Xaayg is: Ala or Cys;

Xaays is: Ala, Val, Ile, Leu, or Cys;

Xaayg is: Lys or Cys;

Xaaps is: Glu or Cys;
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Xaa34 is: Lys or Cys; Xaa35 is: Gy or Cys; 5 Xaa36
is: Arg or Cys; and Xaa37 is: Ay, Cys, NH2, or is

w@bmen93s23 and wherein: 2 or 1 of the Cys resi dREBUS2084/006082

covalently attached to a PEG nolecule, or 3, 2 or 1 of
the Lys residues are covalently attached to a PEG

mol ecul e, or the carboxy- 10 tgermnal amno acid is
covalently attached to a PEG nol ecul e; and provi ded
hat . t her re 2, 1 or 0 Cys in the nolecule. Another

%%Bﬁsr I‘r%gan%%&the present invention is a PEGyl ated

X5 &s: Vanpou)d  conprising the am no acid sequence of
Formula 111 _(SEQ ID NO 5) Xaa7-Xaa8-d u-d y-Xaag
Xagqa i1 Rysor CBer - Asp- Xaal 6- Ser - Xaag g- Xaal9 15

20- - 2- Xaa23- Xaa24- Xaa25-

%%2%—' gya%%@ e- 11 e- Xaa3o- Tr p- Leu- Xaa33
Xa#y3#: Xa@3bCygand- Xaa37- Xaa38- Xaa39- Xaa40- Xaadl
- Xaa42- Xaad3- Xaad4 Xaad5- Xaad6- Xaad7- Xaad8- Xaad9- Xaa5o
Keponis S1Y-1Gys( BB 9rps ARsents) 20 wherein: Xaa7 is:

-ni.slLdi ne, D histidi ne, desam no-histidine,
éé“-‘{j\]‘?nﬁéﬁ%‘ghi stidine, f3-hydroxy- histidine,
honbbf geiClismesidwes fateuavaleatihgttadhed ta @iPRE, malecule, or

B o1ty 5 B e, cpslenyatfipfed 0.0 RECt Ptecnfe pp e Barbory-
teFRinal MhinoAtidQY Soval@ill tittadied @b PEY RoldchR; Leu, Phe,

Tyr, or Cys; Xaal8 is: Ser, Trp, Tyr, Phe, Lys, lle,

angl provided/tiat theteaarg 9, 1 or 0 Gy In the molequlPhe; 30 Xaa20 i s:

Leu, SRR RSB S T Sompound

Salpridbz004 ARRO2d seqhencéad Forintla IAI(BEQIIDAYE: 5Xaa25 is:

Ala, val, )gaJaiXalig?(%lu-(%{y-%gl;l -Xaaj-Thr-Ser-Asp-Xaa,¢-Ser-Xaag-Xaaj o-
Xaayy-Glu-Xaay,-Xaay;-Xaays-Xaays- Xaaye-Xaayz-Phe-lle-Xaazp-Trp-Leu-
Xaass-
Xaass-Xaaszs-Xaasg-Xaaszs-Xaasg-Xaazg-Xaagg-Xaas-Xaasp-Xaass-Xaas-
Xaays-Xaase-Xaasr-Xaass-Xaas-Xaaso
Formula III (SEQ ID NO: 5)

wherein:

Xaa; is: L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, B-hydroxy-

histidine,

homohistidine, -fluoromethyl-histidine, or o-methyl-histidine;

Xaag is: Ala, Gly, Val, Leu, lle, Ser, or Thr;

Xaa; is: Thr or Cys;

Xaa,, is: Phe, Trp, Tyr, or Cys;

Xaayg is: Val, Trp, Ile, Leu, Phe, Tyr, or Cys;

Xaa,g is: Ser, Trp, Tyr, Phe, Lys, Ile, Leu, or Val,

Xaa,g is: Tyr, Trp, or Phe;

Xaayg is: Leu, Phe, Tyr, or Trp;

Xaay, is: Gly, Glu, Asp, Lys, or Cys;

Xaay; is: Gln or Cys;
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Xaa26 is: Lys or Cys; Xaa27 is: Qu, Ille, Ala, or Cys;
5 Xaa30 is: Ala, Qu, or Cys; Xaa33 is: Val or lIle;

WX2m34938%3 Lys, Asp, Arg, G u, or Cys; Xaa35 PGI/US094/006082

or Cys; Xaa36 is: Gy, Pro, Arg, or Cys; 10 Xaa37 is:
Gy, Pro, Ser, or Cys; Xaa38 is: Ser, Pro, H's, or
Cys; Xaa39 is: Ser, Arg, Thr,_4rp, Lys, or Cys; Xaa40
is: Ser, Ay, or Cys; Xaad4l is: Ala, Asp, Arg, Qdu,

, . d Cys; 15 Xaad42 is: Pro, Ala, Cys, or NH2,
%%g‘zf‘és'axas%n Y% Xaa43 is: Pro, Ala, Cys, NH2, or is
Hbseis Ala@addld, SeuRirCysAl a, Arg, Lys, Hi's, Cys, NH2,
or is absent; Xaa45 is: Ser, H's, Pro, Lys, Arg, Qy,
Bpos IS 87 CYS absent; Xaad6 is: H's, Ser, Arg, Lys,

: ; r is absent; and 20 Xaa47 is: Hs,
gg& ‘i‘?’g“,”%é}a’%,y%m or is absent; Xaa48 is: Qy,
Kas isOAds, Glior @ys; i s absent; Xaad49 is: Pro, H's, Cys,
gHz,m?&is bsent; Xaa50 is: Ser, H's, Cys, Ser-NHZ,
f&53 a ©SNH2, or is absent:; and wherein: 25 2 or
a8 id DOs, Akp, ABSiIUES @fse coval ently attached to a PEG
molecul @’ or 3,72 or 1 of the Lys residues are
Kemalsehtly gr @y;ached to a PEG nol ecul e, or the carboxy-
1g‘fgrrrinFﬁJJ ai,mgg acid is covalently attached to a PEG

P15 P TR & OV rHed that if Xaad2, Xaad3, Xaadd,
Xaa4 i GYRAPH6, SeXan4lys; Xaa48 or Xaad9 is absent each
am no acid d’ovynstream Is absent; and provided that
Kpasg t5: &ete Pro, His,or QysCys in the 30 nol ecul e. Anot her

odi. ty . Of -t jhvention is a PEGy| at ed
%9% gg%é%’n%‘“%?ﬁ%?ig’?#a)st he am no acid sequence of

Roagis: 8erl, Gy, EQysD NO 6) WO 2004/ 093823
PCT/ US2004/ 006082 . -8 Xaa7- Xaa8- d u-d y- Xaa
Xaaaxisa B2, 1P B8 GAe %G1y, 0B (88 - Xaa | " 8-Xaa | 9-

% = Bl daxa - SARE3 - Keadden@a2s- Xaa26- Xaa27- Phe- 11 e-
xg%% Trp- Le’g%?s’ ? e
Xaagj is: Pro, Ala, Cys, NH,, or is absent;

Xaayg is: Pro, Ala, Arg, Lys, His, Cys, NH,, or is absent;

Xaays is: Ser, His, Pro, Lys, Arg, Gly, Cys, NH; or is absent;

Xaagyg 1s: His, Ser, Arg, Lys, Pro, Gly, Cys, NH; or is absent; and

Xaays is: His, Ser, Arg, Lys, Cys, NH; or is absent;

Xaagg is: Gly, His, Cys, NH, or is absent;

Xaayg is: Pro, His, Cys, NHj, or is absent;

Xaas is: Ser, His, Cys, Ser-NHj,, His-NH,, Cys-NH,, or is absent;

and wherein:

2 or 1 of the Cys residues are covalently attached to a PEG molecule, or
3, 2 or 1 of the Lys residues are covalently attached to a PEG molecule, or the carboxy-

terminal amino acid is covalently attached to a PEG molecule;

and provided that if Xaas;, Xaass, Xaass, Xaass, Xaass, Xaas;, Xaasg or Xaagg is absent each

amino acid downstream is absent; and provided that there are 2, 1 or 0 Cys in the
molecule.

Another embodiment of the present invention is a PEGylated GLP-1 compound
comprising the amino acid sequence of Formula IV (SEQ ID NO:6)
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Xaa33- Xaa34- Xaa35- Xaa36- Xaa37- Xaa38- Xaa39- Xaa40- Xaa4l-
Xaad2- Xaad3- Xaad4d- Xaadb5 - Xaad6-Xaad7 5 Formula IV

W@ BBQ0YBNO. 6) wherein: Xaa7 is: L-histidi nePCT/US2004/006082

D- hi stidi ne, desam no-histidine, 2-am no-histidine,
0- hydr oxy- hi sti di ne, honDhistidine,

a-fl uoronet hyl - hi sti di ne, 3?Imt hyl - hi stidine; 10
Xaa8 is: Ala, Ay, Vval, Leu Ser, or Thr; Xaall

ST O BBt L P Sl B X S

Ser, Trp, XﬁmorGthaazi-yﬁaBlX@M Xm5 XdaJ&XaalﬁPﬁ@ﬂé—‘)(da?o Trp-Leu-
Tyr, Trp, .or Phe; Xaa20Q is: Leu, Phe, Tyr, or Trp
Xaa22 is: Xy X@quaﬂgﬁ(aawaaacr-X@% Kaayge o Peras KapuoKaas-

Cys; XaaZ2 2§é| 1 QyS; 20 Xaa25 is: Ala, val, Ile,
Leu, or C,{/ksala44 ai%(g:é‘?: y7$ or Cys; Xaa27 is: Glu,

Ile, Ala, or CyBormutaBBQSEQIDA@;6)d u or Cys Xaa33
is. Val or Ile; 25 Xaa34 is: Lys, Asp, Arg, Gu or
Qe Xaa35 is: Gy or Cys; Xaa36 is: @y, Pro, Arg or

géaca 1SH§'2H?%311\%§D ﬁg%ch&g ;cgéan%ﬁ[) hgsglrd%SZ aﬁﬁsﬁﬁ%thﬁ @Elgdroxy-

or Cyhistidi®ead40 is: Ser, Ay, or Cys; Xaa41 iS:
Asp, Arg, Qu, Lys, Ay, or Cys; W 2004/ 093823
mwmgzgmmﬂwswe_thybh%am ore-mothyl-higtidinegys - NH2, or
f’é{%%g:ﬁfgm, Gly P Beil, Te, §&iO0r A2 O¥s. NH2, or is
Xaay; is: Thr or Cys

Xaay; is: Phe, Trp, Tyr, or Cys;

Xaajg is: Val, Trp, lle, Leu, Phe, Tyr, or Cys;

Xaaig is: Ser, Trp, Tyr, Phe, Lys, Ile, Leu, Val,

Xaayg 1s: Tyr, Trp, or Phe;

Xaayg is: Leu, Phe, Tyr, or Trp;

Xaay, is: Gly, Glu, Asp, Lys or Cys;

Xaays is: Gln or Cys;

Xaay, is: Ala or Cys;

Xaays is: Ala, Val, Ile, Leu, or Cys;

Xaayg is: Lys or Cys;

Xaay7 is: Glu, Ile, Ala, or Cys;

Xaasg is: Ala, Glu or Cys

Xaas; is: Val or lle;

Xaasq is: Lys, Asp, Arg, Glu or Cys;

Xaass is: Gly or Cys;

Xaasg 1s: Gly, Pro, Arg or Cys;

Xaas7 is: Gly, Pro, Ser or Cys;

Xaasg is: Ser, Pro, His or Cys;

Xaasg is: Ser, Arg, Thr, Trp, Lys or Cys;

Xaayg is: Ser, Gly, or Cys;

Xaay is: Ala, Asp, Arg, Glu, Lys, Gly, or Cys;
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Xaa44 is: Pro, Ala, Arg, Lys, H's, Cys, NH2, or is
absent; Xaa45 is: Ser, H's, Pro, Lys, Arg, Cys, NH2

wWorookmoRmbsent; 5 Xaad46 is: H's, Ser, Arg, LysPCTYS2004/006082

NH2 or is absent; and Xaa47 is: His, Ser, Arg, Lys,

Cys, NH2 or is absent; and wherein: 2 or 1 of the Cys
residues are covalently attachgd to a PEG nol ecul e, or
3 2 or 1 of the Lys residues are covalently attached

a. P or. .t he rboxy- 10 term nal am no
B, 9L RS S

ac?“éllsl S Covail ’to a PEG nol ecul e; and

KuQyisdec, tAh@tCystKQ,a;Ms absead3, Xaad4, XaaddS or Xaadb
i s absent each amino acid downstreamis absent; and

Beawyi5 B, PatArgnkyse His, €9, N it i9alisgati i n t he nol ecul e.

n Wi ention is a
%F ?g@ﬁggkﬂgg &J&bgg §F1§%Rége%¥he am no acid
Xeqy esntles, Str, Rog, mysacys (I\&E@ﬂ iDab¥ent? and 5
Xaa7: Xaa8-d y-dy- Xaall- .
X341 B S%%!&slpv—%&m\lfbe?r-lgébsewr- Lys- G u- Xaa22-
AP Rsreifaaz4- Xaa25- Xaa26- Xaa27-Phe-11e-
Xaa30- Tr p- Leu- Xaa33- Xaa34-
XenBbf thad36 106dRT aam3Sleithn 3%acKed thDe REG4del¥add dr Xaa43-

%%a?rgl %ﬂﬁ&gaér%? geﬁéar% 45\{5\%%# ealtt%ﬂ}/qﬁil(tgt%%ﬁ(ﬁ glNgcule) or t%e carboxy-

@anmAl 48nblasidiidts\RlendyatthdRdhd 2 PR MBlecRrehydr oxy-
hi sti di ne, honohi stidine, a-fluoronethyl- hi sti di ne, or

andrpseviged thabif MaRneXaa 25844, Xaagoy Xaatais, absent eath aenms@md
%{/wnsﬂ’r %%a%@rﬁ?ﬂq f)r%sf.l ::[5] El}alﬂheg{are 2, ﬁ% %V I;n thg rm(&y%ule

Xaa22Ah&ther@nybodizhént oﬁﬂ'& prh%ﬁt m@ént@jﬁs am&lté@ GLE Dcd?ﬁpound
Cys;. .30 Xaa24 is; Ala or a Val ,
qomgprising the gininoasid sequenrs of orrwlg %QSF@/ED

3724/ 2222%337%5 Lﬁ%o@ﬁ/ 9&@11- %88.12]1911' S%p%%g Xa?i16-§érLSe9F[yr Lys-
| Glu-Xaa;,- Xaa23- Xaa24-Xaa25- Xaage- Xaay7-Phe-Ile- Xaazo-Trp-Leu-

Xaass-Xaass- Xaazs-Xaasg-Xaazs-Xaasg-Xaaze-Xaase-Xaas-Xaasy-Xaags-
Xaass-Xaags-Xaaqe-Xaas;
Formula V (SEQ ID NO: 7)
wherein:
Xaay is: L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, B-hydroxy-
histidine,
homohistidine, a-fluoromethyl-histidine, or a-methyl-histidine;
Xaag is: Gly, Val, Leu, Ile, Ser, or Thr;
Xaa, is: Thr or Cys;
Xaa,; is: Phe or Cys;
Xaayg is: Val, Trp, lle, Leu, Phe, Tyr, or Cys;
Xaay; is: Gly, Glu, Asp, Lys, or Cys;
Xaays is: Gln or Cys;
Xaay, is: Ala or Cys;
Xaays is: Ala, Val, lle, Leu, or Cys;
Xaayg is: Lys or Cys;
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Xaa33 is: Val or Ile; Xaa34 is: Lys, Asp, Arg, Gu, or
Cys; 5 Xaa35 is: @y or Cys; Xaa36 is: Ay, Pro, Arg,

W@e00dPe3823 Xaa3d7 is: Ay, Pro, Ser, or Cys; XaBGBUSRN4/006082

Ser, Pro, H's, or Cys; Xaa39 is: Ser, Arg, Thr, Trp,
Lys, or Cys; 10 Xaa40 is: Ser, dy, or Cys; Xaa4l is:
Ala, Asp, Arg, Qu, Lys, Ay, 1@- Cys; Xaad2 is: Pro,
Ala, or Cys; Xaa43 is: Pro, Ala, or Cys; Xaa4d4 is:

. A . Lys, H's, Cys, NH2, or is absent; 15
%ﬂéﬁ!(@yo € ?’ His, Pro, Lys, Arg, Cys, NH2 or is
Xhaghd:Ala¥pa4q§ is: H's, Ser, Arg, Lys, Cys, NH2 or is
absent; and_ Xaa47 is: H's, Ser, Arg, Lys, Cys, NH2 or
Peagps Al or Biid wherein: 2 or 1 of the Cys residues are

I t .PEG nol l e, 20 3, 2 1
SPELETLA, 19T booaPee o el o o

‘ues’ are’ éoval ently attached to a PEG
Mahgdsul@y ooCys;he carboxy- termnal amino acid is
val,egﬁly at‘&ache to a PEG nol ecul e; and provided
3y 1§ 1OIRI94AT8QE 4SS, Xaad6, or Xaad7 is absent each

&Ah119s: a0y . dogkyssr €N i s absent; and provided that
there are 2,1 or 0 ¢ys in the nol ecul e. Another

Xabnds:PentProfHisher Gysesent i nvention is a PEGyl ated
P-1 conpoun S5 conprising the am no acid sequence

%a?6§'%f’fr§1 PIEISE@’:}‘@S’I\% % Xaa7- Xaa8-d u- 4 y-

ma;gls;)@g,mg;mys;sﬂ - Asp- Xaal 6- Ser - Ser - Tyr-Lys-Qd u-

Xaa22- Xaa23- XaaZ4- Xaa25- Xaa26- Xaa27- Phe- || e- Xaa30- Tr p-
Xt X 98- Aaaddg, Glu, Lys, Gly, or Cys;

35-. 36 - Xaa38- Xaa39- Xaa40- Xaa4l- Xaa42- Xaa43-
@g‘ﬁiﬁ'ﬁg@?@ﬁe-maw 30 Formula VI (SEQ ID NO. 8)
Kaey; 64: Pro W02 2605993823 PCT/ US2004/ 006082 -11 Xaa?7

is: L-histidine, Dhistidine, desam no-histidine,
XagatilF § i Al A1 &ys.dlisyfayse Rz, 9 18 2pnkie,

Z(%%Fiﬁei‘ﬁ'lhgﬁrgm}gl UeE ARLRH, ofissibkdicne.  or
Xaayg is: His, Ser, Arg, Lys, Cys, NH; or is absent; and
Xaagy7 is: His, Ser, Arg, Lys, Cys, NH; or is absent;
and wherein:
2 or 1 of the Cys residues are covalently attached to a PEG molecule, or
3,2 or 1 of the Lys residues are covalently attached to a PEG molecule, or the carboxy-
terminal amino acid is covalently attached to a PEG molecule;
and provided that if Xaass, Xaays, Xaass, or Xaasy is absent each amino acid downstream is
absent; and provided that there are 2, 1 or 0 Cys in the molecule.
Another embodiment of the present invention is a PEGylated GLP-1 compound
comprising the amino acid sequence of Formula VI (SEQ ID NO:8)
Xaaz-Xaag-Glu-Gly- Xaa)|-Xaa,,-Thr-Ser-Asp-Xaa,¢-Ser-Ser-Tyr-Lys-Glu-
Xaayy-Xaas;-Xaayy-Xaays-Xaaye-Xaay7-Phe-Ile-Xaasp-Trp-Leu-Xaass-Xaass-
Xaass-Xaasze-Xaasr-Xaazg-Xaasg-Xaase-Xaas -Xaasr-Xaags-Xaas-Xaas-
Xaaye-Xaasr
Formula VI (SEQ ID NO: 8)

wherein:
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Xaa8 is: Gy, Vval, Leu, Ile, Ser, or Thr; 5 Xaal 1 is:

Thr or Cys; Xaal2 is: Phe or Cys; Xaal6 is: Val or
wEy®s/o0xmaP?2 is: Ay, Au, Asp, Lys or Cys; XaB2BUSBD4/006082

G n or Cys; 10 Xaa24 is: Ala or Cys; Xaa25 is: Ala,

Val, Ile, Leu, or Cys; Xaa26 is: Lys or Cys; Xaa27

is: GQu or Cys; Xaa30 is: Algjor Cys; 15 Xaa33 is:

Val or Ile; Xaa34 is: Lys or Cys; Xaa35 is: Ay or

% églg Iz(ius%lgg}e DFl}l%t}/dlﬁ g%g}m&gs?ﬁ Sa%ﬁmiﬂiqoh‘%é‘}h%/% By&,xy_

Thr, pigtRdind.ys, or Cys; Xaad0 is: Ser, dy, or Cys;
Xaadl is: Al a, Asp, Arg, Gu, Lys, dy, or Cys; Xaa42
hcgnOHiBttﬁllneADtaﬂuomomelylsl; -higtdiKea $-insthyPhestidilea, or Cys;
aa4d Pr a Lys, H's, Cys, NH2, or is
g%é%tdly’ ]L?(%“ﬁtﬂz Segepng s, Pro, Lys, Arg, Cys, NH2
X)gallﬁ,, RSty ys; Xaa46 is: H's, Ser, Arg, Lys, Cys, NH2
IS absent and Xaad7 is: H's, Ser, Arg, Lys, Cys,
MmrPlil%orafbﬁent 30 and wherein: 2 or 1 of the Cys

%z?aSil%l“% ar(fe coval ently attached to a PEG nol ecul e, or
19 0r Lor§eYst he Lys residues are coval ently attached

Xn,2isPE(y, OM,ex4p, Bys OF Cydie carboxy WO 2004/ 093823

PCT/ US2004/ 006082 -12 terminal amino acid is
)é@ﬂzalséﬁlq‘?/f%x% ached to a PEG nol ecul e; provided that
X£a2Xg 45, Xaa46, or Xaad7 is absent each am no
acry ovvnstream is absent and provided that there are
RaaydisoAld) Viay, dle| heu,loe Oy ecul e.

Xaayg is: Lys or Cys;

Xaay7 is: Glu or Cys;

Xaajg is: Ala or Cys;

Xaass is: Val or lle;

Xaajsq is: Lys or Cys;

Xaass is: Gly or Cys;

Xaajg is: Gly or Cys;

Xaaj7 is: Pro or Cys;

Xaasg 1s: Ser, Pro, His, or Cys;

Xaajyo 1s: Ser, Arg, Thr, Trp, Lys, or Cys;

Xaayy is: Ser, Gly, or Cys;

Xaay, is: Ala, Asp, Arg, Glu, Lys, Gly, or Cys;

Xaay; is: Pro, Ala, or Cys;

Xaag; is: Pro, Ala, or Cys;

Xaayq is: Pro, Ala, Arg, Lys, His, Cys, NHj, or is absent;
Xaays is: Ser, His, Pro, Lys, Arg, Cys, NH; or is absent;
Xaayg is: His, Ser, Arg, Lys, Cys, NH; or is absent; and
Xaag is: His, Ser, Arg, Lys, Cys, NH; or is absent;

and wherein:

2 or 1 of the Cys residues are covalently attached to a PEG molecule, or

3,2 or 1 of the Lys residues are covalently attached to a PEG molecule, or the carboxy-
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Anot her enbodi nent of the present invention is a

PEGyl ated GLP-1 conpound 5 conprising the am no acid
waegueysses of Fornula VII (SEQ I D NG 9) PCT/US2004/006082

Hi s- Al a- G u-d y- Thr - Phe- Thr - Ser - Asp- Val - Ser - Ser - Tyr - Le

u-Gu-dy-dn-Al a-

Al a-Lys-Qd u-Phe-1le-Al a-Trp-Ley-Val -Lys-@ y-G3 y- Pro- Xa

a38- Xaa39- Xaa40- Xaa4d 1

-Xaa 2- X a43 Xaad4: a 47 Xa 48 Xaa49- Xaa50
am1 lfléﬁ':‘is FB ﬁbaé"jﬁ ‘i‘ eréel n: | is: Thr

p%w@fﬁthat 12(6@&4% X§a45,9¢h@4606r)®é§7-1s abead éach %mlﬁ(ﬁim&) Ho¥astream is
Xaa22 is: Cys; Xaa23 is: An or Cys; Xaa24

apsent Nl%pr@wldegléhat tbca%nlagrs 2 &-or A|Gysdn theymolecyl®a26 is: Lys
or q’/’?r}g %}ﬁl%%d nient %er@es@ﬁ 1&a&1%gﬁ(?sa§91éb§'latéﬂ %9 1 compound

cXﬁ@ﬁ@mgShe &MO@I‘CldCQeQuencé(aﬁB(YrmLﬁa VB SEQ) IIDNE): 95 Xaa38

is: Ser, Prao, @& aa39 |% Ser, Arg, Thr,

Trp, lwl%ﬁlm@ﬂhfcé’a hrs r-éép VassyroFr-Eyistety bly-ln-Ala-
Al a, 619 PHE Ttb- o -
Al a, @%ysll%ﬂg,%ogrﬂ% élay entlyvgf L% G&‘w%?dg%&? %?9 Xaaso
Cys, A -Xaay,-Xaagbsans- Xaéi&é@&6+)§aa4PXaa43-Naa49-)Qaagg Lys,

H's, Cys, NH2, 45 is: Ser, H's, Pro,
Lys, Arg, Gy, Fo@@“ﬂﬂag?%‘?& il l\iiggént WO 2004/ 093823
What#dS2004/ 006082 -13 Xaa46 is: H's, Ser, Arg, Lys,

Pro, Gy, Cys, NH2 or is absent; and Xaad7 is: Hs,
XBal] isadhror§ws; Cys, NH2 or is absent; Xaa48 is: Qy,

)da% is%ﬁe o}\légfs;or I's absent;
Xaal6 is: Val or Cys;

Xaa22 is: Gly or Cys;

Xaa23 is: Gln or Cys;

Xaa24 is: Ala or Cys;

Xaa25 is: Ala or Cys;

Xaa26 is: Lys or Cys;

Xaa27 is: Glu or Cys;

Xaa30 is: Ala or Cys;

Xaa34 is: Lys or Cys;

Xaa35 is: Gly or Cys;

Xaa36 is: Gly or Cys;

Xaa37 is: Pro or Cys;

Xaasg is: Ser, Pro, His or Cys;

Xaajg is: Ser, Arg, Thr, Trp, Lys or Cys;
Xaagg is: Ser, Gly or Cys;

Xaag 1s: Ala, Asp, Arg, Glu, Lys, Gly or Cys;
Xaay, is: Pro, Ala, Cys, NH,, or is absent;
Xaay; is: Pro, Ala, Cys, NH,, or is absent;
Xaauy is: Pro, Ala, Arg, Lys, His, Cys, NH,, or is absent;
Xaays 1s: Ser, His, Pro, Lys, Arg, Gly, Cys, NH; or is absent;



10

15

20

25

30

Xaa49 is: Pro, H's, Cys, NH2 or is absent; and 5 Xaa50
is: Ser, H's, Cys, Ser-NH2, Hi s-NH2, Cys-NH2, or is

wa@bmene3s2svher ein said GLP-1 conmpound conpri sesPET/U820041@6082

to seven further substitutions and wherein: 2 or 1 of
the Cys residues are covalently attached to a PEG

mol ecule, or 3, 2 or 1 of the;kys residues are
covalently attached to a PEG nol ecul e, or the carboxy-

Ao B S AR P e OB B oGl 07

Xaasik: His, 8bs &g, [6ac0ya NHOorEs bbsegwnst ream i s absent ;
and provided that _there are 2, 1 or 0 Cys in the
e tsa O, HindCYsr Dl Qe absets i f Xaad2, Xaad3, Xaad4,

%?nggg,_ p?&a@ﬁ@,c\kﬁ,??f{?or%%g + Qg Xaad9 is absent each

0 acrd do amis absent 15 Preferred
Eahp o SenHss, fys BurNH A His-NH,, CyssNHeeor @ #bsgéntgconpounds
t hat, do. differ from GP-|(7-37)COH or o
%@T(S?ldgﬁiwowom EOTPPyAtes fro ?Fo‘)"éEYf‘d’sf,‘mB? Jpgptyutions
Ideph&eigm no acids, by nore than 5 am no acids, by
nore than 4 am no acids, or by nore than 3 am no
201 tisf thetCyissesaduss apraiveleatdy attached ta hBEGImlgcudgmpounds

002 ] TR Yhdoge LY oo B6n S, R, b1 8 oy
RhRiner ARING adld il B@alénﬂ?_a@a&rea t6 QPP MdRecalk; f or mul a
Formula 1-VII1 have valine or glycine at position 8

rravidgd thah Hi Xaaas X@aat X9%es Pt Xamr B@bsant each amige acid downstream is

Eﬁ’%g‘&?{‘,@b érgv}dlé]él {hélF H‘x%lrecg'rg 211 &P HES’IH (i)r}?]ﬁwg%g%lg&!:@é"W| a l-Vil

ne or ycine at posi i’stidine or

adsirevided thiat {F0&ial,| Hha,P Kaasd Xahs, ¥dagg Xane DedagbdreXddiails absent
the G.P-1 conmpounds of Fornmula I-VII have 2 or 1 or O
ok patipRaciqd dewprieam i abseat 5] so preferabl e that there

is o ePeEx@d%P‘lb?ﬁHﬁ&t@@F FognBIall-VHqH%%ﬁdgtngl %c’lﬁﬂas that do not

enbodi ment e Inventionis a P
diffepfromdSLR-4 (8 7)XKIHEhgr GhE- I{#36pNHe byl neegthen dendho acids, by more

tgglré _a%ﬁ%é%é? 5@5‘%5@5'\{2&'%1%219(33@%_%[3@6 than 4 amino acids, or by more

Bark8akfinc*@add -Xaal&-préRtabie®at th8 GLP-1 compounds of Formula I-VII
Xaal9- Xaa20- Xaa2l- Xaa22- Xaa23- Xaa24- Xaa25- Xaa26- Xaa27-
hayg Y8lingaergdycingat3®sition 8 and glutamic acid at position 22. It is also preferable

QARG e SRty P S YR Y My REy osition 8
AndEMithAidNERid 4QositiiS0eiNis ald0 p2ehbRAB&ABe GLP-1 compounds of

PCT/ US2004/ 006082 - 14 Xaa7 is: L-histidine, , -
Forpudg -y ilhave yakingrrgdyqinesatipgsitien 8ang histiging of ccysieine at position 37.

LA 0 OB g g s
reyiduesAltds also piéddrable that there is one PEG molecule per GLP-1 compound.
Another embodiment of the invention is a PEGylated GLP-1 compound
comprising the amino acid sequence of Formula VIII (SEQ ID NO:10)
Xaa;-Xaag-Xaag-Xaajg-Xaa;1-Xaa|2-Xaa;3-Xaa4-Xaa s-Xaa | g-Xaa|,-Xaalg-
Xaajg9-Xaayp-Xaaz-Xaazy-Xaars-Xaaze-Xaass-Xaaze-Xaas;-Xaasg-Xaase-
Xaajo- Xaaz;-Xaaz;-Xaass;-Xaass-Xaass-Xaaye-Xaazr-Xaasg-Xaase-Xaasg-
Xaay-Xaasr-Xaass-Xaags-Xaass
Formula VIII (SEQ ID NO: 10)

wherein:
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Xaa8 is: Gy, Ser, Ala, or Thr; 5 Xaa9 is: Qu, Aa

or Asp; XaalO is: Ay, Ala or Val; Xaall is: Thr,
w@Ey®4093828 a; Xaal2 is: Phe, Cys, Al a, or Tyr;PCHusSE84/006082

is: Thr or Ser; 10 Xaald4 is: Ser, Ala, or Thr; Xaalb

is: Asp, or Qu; Xaal6 is: Leu, Cys, Ala, Ile, Val, or

Met; Xaal7 is: Ser or Ala; -X&#al8 is: Lys or Ala; 15

Xaal9 is: Gn or Ala; Xaa20 is: Met, Ala, Leu, Ile, or

X¥a is: L4adedind, - h@tle‘érde%Bﬂmox{’lﬁ%ﬂné §~anﬁ19-’h1s%fl§ne B-rhgdgorxy

Ala; Xaa23 i's: Cys, or 0 Xaa24 i1s:

h@ydme)&mﬁﬁustshné;/al-ﬂu@mmhgr hléhdme d(amﬂ@rhhsstldﬁcreg ArgYBr, Ala or
g{. Ala Xaa27 is: Leu, Cys, or Ala; Xaa28 is: Phe,
'a, or Tyr; 25 Xaa29 is: Ile, Val, Leu, dy, or Met;

X%ﬁgaingl;ysSel‘GAllla Pt Ala, or Asp; Xaa3l is: Trp, Ala,
Phe, or Tyr Xaa3Z is: Leu or Ala; Xaa33 is: Lys or

XAhﬂ;S G, Xdaa@rZLAsls Asn, Cys, or Ala; Xaa35 is: Gy or

Gly or Cys: WD 2004/ 093823
Xgé}’w”uébdi -15- Xaa37 is: Pro or Cys Xaa38 is:

ngn,m%c}lyl@mgx absent; Xaa39 is: Ser, Cys, NH2, or

absent
Xaa,, is: Phe Cys, Ala, or Tyr;

Xaaiz is: Thr or Ser;

Xaa,, is: Ser, Ala, or Thr;

Xaa,s is: Asp, or Glu;

Xaayq is: Leu, Cys, Ala, Ile, Val, or Met;
Xaay7 is: Ser or Ala;

Xaaig is: Lys or Ala;

Xaajg is: Gln or Ala;

Xaayg 1s: Met, Ala, Leu, Ile, or Val;
Xaay; is: Glu or Ala;

Xaay, is: Glu, Cys, or Ala;

Xaays is: Glu, Cys, or Ala;

Xaay, is: Ala or Cys;

Xaays is: Val, Cys, or Ala;

Xaayg is: Arg, Cys, or Ala

Xaayy is: Leu, Cys, or Ala;

Xaayg is: Phe, Ala, or Tyr;

Xaayg is: Ile, Val, Leu, Gly, or Met;
Xaasg is: Glu, Cys, Ala, or Asp;
Xaaj) is: Trp, Ala, Phe, or Tyr;
Xaas, is: Leu or Ala;

Xaasj 1s: Lys or Ala;

Xaayq is: Asn, Cys, or Ala;

Xaajss is: Gly or Cys;

Xaajsg is: Gly or Cys;
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Xaad40 is: dy, Cys, NH2 or absent; 5 Xaad4l is: Ala,
Cys, NH2 or absent; Xaa42 is: Pro, Cys, NH2 or
W@bmen93s23 Xaad3 is Pro, Cys, NH2 or absent; Xecm®usS1084/006082
Pro, Cys, NH2 or absent; and Xaa45 is Ser, Cys, NH2
or absent; 10 and wherein: 2 or 1 of the Cys residues
are covalently attached to aEG nol ecul e; and
provi ded that there are 2 or 1 Cys in the nol ecul e;
371%q5mg;@¥,gded that no nore than three of Xaa9,
aal Xaal Xaal2, Xaal4, Xaal5, Xaal6, Xaal7,
Xéagl8, SeXMQNMaaQ&hseﬁ(aaZl Xaa22, Xaa23, Xaa24,
aaz6, . X aasq) Xaa3l, Xaa32, are Ala; and
)éﬁ’@\}? st abseRt; 15 Xaal is H's, Arg or Tyr,
Ig@qs a@;ly @;:ssq\]}@pgrg;ser}gaaQ Xaal0 and Xaal6 is Al a;
her  "provided that if Xaa38, Xaa39, Xaa4o,
Xdaads: AlXa@MNHQaer@scm Xaa44 is absent each ami no

cid tr I s, absent. Positions 7, 28, 29, 31 and
)g’%‘zd? %I%m gﬁ{% b&%{ﬁnot acconmpdat e a cyst ei ne
)@mﬁ@pﬁp@svwgbgygbgeg@ul tant unacceptabl e | oss of
activity. The pol yet hyI ene gl ycol polymers used in the

XaﬁmeﬁPrQaﬁB’@"Nﬁ oy abseat; andibl y have 20 nol ecul ar
qhgg ?g,g\q@]fﬁo?gb nd 100, 000 dal tons, nore
ab be

ween 000 and 60, 000 dal tons, nost
aﬁdevfhefeﬂm y between 20 000 and 40, 000 daltons, may be
l'i near or branched nol ecul es, and 11%Gbe poI yet hyI ene

241y itheieys ieaidngeare sevaleslyrattaehed t adiRG mojeculph
p%ﬁ&%}bat' A%E Ak ?8r PEE Qi}gﬁg aaga?ec%lé“%ﬁﬁa&%‘? ggcfvcl) ' Hyt' 170! th&@ than

recep or ect ‘I n ne SUCh
tlate ofiXado, g, o,S6aaq;, ﬁﬁhboﬁam@mus iXiagi ¢} Kﬂﬁl%txﬂal@xaaw, Xaayg, Xaay,

e Xpiiey K etep 40 oL RSch g G o FEC s PR PROVAERR alo tht, if

X PR, W&Wy‘r%e@!aﬁ@as@ﬂﬁ@&@ﬁ%eﬁaﬁo aid Rl &f Ala; and, further
stimulating the GLP-1 receptor in a subject in need

podvidagcthatsf Xaeds aX420n Xam; Yamsited, Xemo pr Xanglﬂaheens ta&h amino

of, adm ni stering,t t|v

oS Pt ey Boutid 54815 31 AaR2 of Fotifia B fGhnot
aModd’ﬁe §E§@télﬁ>e M o3 iOw IR e lrétﬁﬁaﬁthﬂxbcdeb&bl% 1@§5Q)f%cﬁ’{71ty
1 Cys in the nolecule. Subjects 30 in need of G P-1

r eceptepobethylanglysal p«ﬂbﬂne@él% sthe jiventip ( PEGS ) preferably have
ngnbgcm%tl %}Qé ?Q%gr? 50 ﬁﬁ)SUdOQﬂHSﬁsd P ﬁfe%r)ﬁﬁ?@eﬁween 20,000
obesity, ga tirfity o

stric and/or iInfestina
afdp0,900 daltahis SRbstersfeiaby hethve, 20, @00 z&]?dam;ﬂ(lé) daitons, hadylbe linear or
bowel . syndrone and functi onal eg)i ?p3| a.

bmmcb@sm@leﬁa@rﬂ YRS POHEEDEN é@mtwws described in the art.
%@E&ege\}gqg\%e-ﬁgfrgnn hwggy a ncl% G@Qfmmlrﬁlgt’gné;tgjlg tUtheiﬁ Il_ ileceptor in

acsebjlest iofne¢chef suoh esmizlagon rsardggst:)lxd; :oélemgirixen;dlei stepedtadmmistering to
tlweusr{rl%{ ecc):%J fn ¢ ch):tl%e grrrllglur?tgosf aqﬂi%ylated GLP-1 compound described herein. 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 an unPEGylated GLP-1 compound with a sequence as
shown in SEQ ID NOs 3-10 provided that there are 2 or 1 Cys in the molecule. Subjects
in need of GLP-1 receptor stimulation include those with non-insulin dependent diabetes,
stress-induced hyperglycemia, obesity, gastric and/or intestinal motility or emptying

disorders including, for example, irritable bowel syndrome and functional dyspepsia.
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5 derivatives have been described in the art. The

present invention describes nodifications to GP-1
wa@eovpoesseds that result in extended el i m nati onPCT/US2004/006082

hal f-1ife and/or reduced clearance. |ncorporation of

1 or 2 Cys residues into particular am no acid sites

of the peptide provides a thigal group to which a

pol yet hyl ene gl ycol (PEG or PEG derivative mybe

covalently attached resulting in a PEGyl ated GLP-1

conmpound. Additionally, the 10 lysine residues or the

car boxy- t erpETAILED DERSCRIPTION'OPITHEINVEINTRON Of
fragnents of the invention nay be covalently attached

to offBucgonbike Eﬁﬂﬂéem(@wok) ipgd’ gminp gpdpentisieisoereied by the L-

Y P PGS A 080

detieatives havedeen dsseqh@metheﬁrt SERE: piaséiDinventidd ddscBbés 1i16d1ﬁcations
11 12 13 14 15 16
t-f35P 7} cpnepqpngs @aWWF“IPH’ee*WﬂdeéSPmA?ﬂOWQPIf%? and{er reducsg
%&raage Zl%cgré é@iog%fg%gg °Y$ rem%es into gar(tﬂcular ﬁmmo acid sites of the

er-Tyr-L 20 29 30

p&jtid&&)r&ﬁd&éla thﬁ)l@ﬁo@?to which a polyethylene glycol (PEG) or PEG derivative

o atachelreaitag i PAEY P GLET Soatmopie. AgditSnally, the

1ysmeqesi39est& thd\hirbcXyete AiMus SDthe ULlPC}T)BE}ﬁideE QoS oBfragments of

primary, secondary or tertiary for an amno acid

thﬁelqmr@e maydreoveientdy hfmeed eeane®r anara ncdenutesod FEGuers PEG
ot b h di f
R e AR Gt B Uit P naf et s pposeaucea

cRaraacy/l ated). The term ™ natlve refers to a

qpol ﬁé)e tide that has an am no aci d sg)gylence t hat |s
L¥eht’r TAPH ks dhgearnipgagid; ssquange of SEQIRNOedm natl

is i ten%ed to e %orrﬁqss 13l | gls cl\glar |1%nt5160f _
pol ! L8 1 3 ,A4esLipan.. TTHG Incriog%‘il o s

sed ereln in |ts broadest sense

nat ural | rrlng aci ds s
non- r]rgt uﬁa?l I z r r| %1 ang nC|23dl @iﬁi\m no
aci d S¢&r it eé'ﬂ&; Fe@ aO%asEﬁWsI -EdYiFhee art

wi Il recognize, in V|ew of this broad definition,

t hat 2Pef 8Pendd hérei 83t 034n 3% né6aci3d i ncl udes, for
exanpile-Adat-Tral-he wAMa260450 9382 3 rRCHLYSAGEY FP60W2 1)
-17 occurring pr ot eogeni ¢ L-am no aci ds; D am no

acid chenj c di f.i ed. ajn no u aim. no

o o s R oD G o B 2 Vit Bt BLehgR 1gaSte any
stiidtodl RrRqegn 'p?mﬂﬁ} @Qconﬂﬁl‘ydcﬁ té‘MQFy REmOf 4RI %cld]sequence
-al anine, ornith etc.; and chem cally synthesized

cemppEing dwrhthan rngpn@ pad résedueknvph mayoheaymot be fugther modified

(é: E azrlca%tllgt%h Sctalrbcox(})/fate% ltn]ospﬁoryfia%ed lipidated, or acylated). The term “native”

refers to a polypeptide that has an amino acid sequence that is identical to one found in
nature. The term “native” is intended to encompass allelic variants of the polypeptide in
question.

The term “amino acid” is used herein in its broadest sense, and includes naturally
occurring amino acids as well as non-naturally occurring amino acids, including amino
acid variants and derivatives. One skilled in the art will recognize, in view of this broad

definition, that reference herein to an amino acid includes, for example, naturally
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5 Exanples of non-naturally occurring am no acids
i nclude a-nethyl am no acids (e.g., (X- nethyl

w@b@nioyss23 D-am no acids, histidine-like am noPEDUSE04/006082

(e.g., 2-amno-histidine, (3- hydroxy-histidine,
honohi sti di ne, a-fl uoronethyl-histidine and
(x-methyl -histidine), amno-agtds having an extra
met hyl ene in the side chain ("hom" amino acids) and
ca:numrmg pME‘DgEnldL-\Mﬁillﬁ-‘d"a@dSp - Qﬁﬁﬁb' dCﬁiS aélieﬂnéé-lﬁﬁ%b ?# amlno acids
g %P in the side chain is replaced with a

YriFg3cideyagants @pd devii vatiyes; @ptur@}yechuam%onmmagsmc amino

resent Jinvention conprise
S8 TRl A ST YR TS
oohipenndsslmvngmﬁpé‘mé‘s&l{doymﬂﬁ ovd Hee hadhBtRierithieof eﬁﬁm&fﬁlds

P-1 conpound as used herein, includes native
EfaH{P@ErD n@ﬂfl?turaé,lmgsu@mg@nmq@czdmmue]m mahly} dmino acids (e.g., -

n‘ri‘é? l%ga ne?ﬁmg%{llgg arlclé%? 5_51 Hgﬂleé‘l_ F;gl]igg lacg:j,so C,|a lelgmmoll?lstldme B-
h ﬂﬂﬁmtldﬁ{e ROmEMLENHE G- ?a%o?neﬁ‘@g-}lgsglg I%}%gr%meglyl hlst1§1ne)

atent Application Seria
aammmasdmmng armxﬁadnaﬁhﬂem&ltb@ﬁdaﬂlﬁhlﬂx%ﬂﬂiog -athino acids) and amino
S residues at

lva s one or two
a%gF jn \é/h gla Cﬁlg)é)n‘{{)]ll(b?f.‘ég gfncflﬂ%al BEPD 18 éheasgdqj@gi@r 1sbe;daced with a
stlgsred fid 8 LORVdtBic hh|). ap
et rve oD (SEITY e R CEtert)S, AR AE: R GLP e Ppounds of
t At pverHpntdemprise ble%]natleallm mﬂmndgw’ﬁhﬁb a&ﬂﬁgﬂ'&é@a as otherwise
in the pol ypeptide are nunbere
S@%@Sggg} e%Cheg\esmshO\/vn in SEQID NO 1. For exanpl e,

pOS| ﬂ“h@tenhZ‘GI_sP plempb s E}@ecﬁrh‘#elﬂ%blh 9§1?a§1§7e @P L[GLP-1(7-

I.n the native nolecule.
3%@@“’ l(gf’ 39N, gL Bo]r@j’@mgg Gb,B lmwahmseGﬂ],P IBloH)glcally
adivelfghfels! % edfdel @ RPLY RS Qﬁalggoro zithilllgen gg?ﬁ e)ggnc{eﬁ&LP 1

truncation of one of nore am

pemtnden(m;mg Bl PatenCAbplidutiot Seail NosGs6/3 36 SRmRRYA051199)
l.Ik,{!‘ure sed to describe GLP-1(7-37)CH applies td
 exendiy 4 SRHKPIVES COnPriSii®OBEYTMO CysTesidsesat

pe@hﬁﬂﬂr 5&@%%8&&55&&5&% éfaycribregﬁ;gggd ng two amino acids

fromthe N-term nus one amno acid fromthe
C- t eByicwiem iTHe aatnthwnano ésminustof@afivedGIBY7-87FOH has been

h
asgl(:gH%A I%gld& BuTEe 33}3 czg S}E)é %‘EWE{'LE, rclzlfqra,l%e?'% o&.hlp gt agnmrn% acids
ingheipEpeptide nfé ﬂuﬂlb@kéa'c%&fc%m/ dsSSP@fv 9{9§Eb’ Iﬁjlgg 1. For example,

position 12 is occupied by p eny ani ne,
p°[§5§’int1 2d# pbenyladandeecansi neditiop 2gliy glyaing im¢hei mative molecule.

GLP- 7 Q4/ 09382 S2004/ 006082 -18
o p A CLET itmete &7 i ReoFa i) seminend conercrirein, i
bialngicalisactiVe pbiypeptiirabtaifl @KAA irindatRRVF LS or ﬁ&%ré J}@?U d&ds from

G.P-1 conpounds” al ways have one or

thwstrnawags ansy o (etermuinns of aGIFR-1 camabuay. HBls ncmemmme used to

3. 7)OH o an ex
deg&iﬁgfﬁ%ﬁgfmﬁ @h scrolgfe‘g k %a%“eélts Pt &em E?‘?a]t@ ©R)OH
desetes alGLRek frag'm&ﬁ/dwdﬁk%yftkﬂrﬁdtm@@&bséméo a@f?i@%ionpfhe N-terminus

90/ 405, 097. Jﬁ' ed Ag,g{ust 21, 2002, both entitled
and one amino acid from the Cerminus. The amino acids in the fragment are denoted by
the same number as the corresponding amino acid in GLP-1(7-37)OH. For example, the
N-terminal glutamic acid in GLP-1(9-36)OH is at position 9; position 12 is occupied by

phenylalanine; and position 22 is occupied by glycine, as in GLP-1(7-37)OH.



10

15

20

25

30

"Ext ended d ucagon-Li ke Peptide-1 Analogs."” or a
fragment thereof, nodified so that 1, 2, 3, 4, 5 or 6

w@piono9imei ds differ fromthe am no acid i n t hePCT/US2004/006082

correspondi ng position of G.P-1(7-37)CH or a fragnent
of GLP-1(7-37)OH or nodified so that 0, 1, 2, 3, 4, 5
or 6 amno acids differ fromghe amno acid in the
correspondi ng p05|t| on of an extended 10 GLP-1

0P e W05 B REGE P, BR05, By 55kt e ccr

WR&ddina ahalb gﬁ’Cth?f@l{deﬂNﬂhlﬁ l‘f@lL@gsc@ﬁmﬁlasc&m?ﬁhMr&b Rdr two Cys
in Formula VIII. The term "PEGy| ated” when referring

rp@d@psefqurabkynp SUPd! epalpg basthe g@ino acidhseapenasrof iGERA - 37)0H or

c I f
St ol LR RS0 ST A Rl S s
dmmzwavmmeeln@gisyt @000y oras g5 08a tils At guest eofzooz both entltled
urthernpre, it is intended that the term"” PEG ref

tEéte@éF%%Wg@héﬂ@ nyeeﬂe -brAnglogg e o ¢ dtaginent wéreesﬂn%@ﬁ%d @ that 1,

éé'@ rﬂfﬁgaag%lg GZ%% frcg-n 81:? Zan%ggamg ?12 a fcgég?pondmg position of

(6LE|-487 3‘6)9)H 61 4 Bdgiie; of({iIAH-&S(?EBBOI—BQerﬁ&dlﬁB@so thab05l, 208, 4, 5or 6
and 6 a g 9%) lﬁr ef er abl n PEGy| at.ed GLP-1

a&’b‘ﬁ%ﬂ HdiTEF Tropgt BPE‘élé‘h%C‘ F\P?‘S on Bg%l?‘bi’f%{’e"tended
@'@P‘Jl\fﬁbh&’@ Mcﬁh@bf’e@ér}ed éLPQVa%EI%%E haé &Eérﬁﬁﬁ%@r&@xﬁtﬁnﬁﬂas I, I1, 111,
nore lysine or cysteine residues of the GP-1

136 ivpdindd Wb sMoptrpreisrrad eyendpEGanalogsoara deseribgd heremcih digrmula
@ one or nore cysteine residues of the GP-1
{‘rpound For PEGyl at ed exendi n-4 anal ogs of the

pr eserte tey SPEG PlatedPRGeh Sefairingab e GIIFO1 QB@}pQﬁnd ¥Ghe present
cysteine residues introduced into exendin-4 or an

iayentign refarsie a1 @ -Acoppeind Batis chrmicaly madifiedbyceiplant

RS, s 5050 119 R A5 T B BB
Hwﬁemempisanmnsmmwmmrmcmm rd 3ol ﬂwﬁbth)ﬂelié. ghycolora
(§a,tent 343 In, the nonencl ature used herein to

@giﬂgwarb%re gs.afe fds art(§58, Sapsh3-thatsnh Josahfrs090;
PEHUANY 9hd 6P 3d, 98k, '6944'8@@90911?73'0553'6' 2%e50bY 455859; 6,515,100

name of "t he parént pepti For’ ~ éxanpf e,
aBd 231 4(30P). P(rafeﬂl'b)m HE@NM@ISP-d Wmn@mfpmlw@sam invention,

Bt o' i tpentlds Sl et ouple S e eS e Piteine
rYal @G of d @:P 11dofn f)%ﬁh@'Md@gprvﬁm @S K(coHvalén@ttached to one or
desi gnates a GLP-1 conpoun ’2004/ 093823

IPQE/Cysene 4¢s0bEe 8P the GIP-Meprinownda i as P ES o atad ﬁ&enﬁtn:ﬁ anglogs of the

?Sen&ﬁe%%?agEQ%%%%\ggd m%)r t%P axslf%}ge ?c*ttsh nttroguce Omto

gerdini &t ad@kendin-@dpeidgiay ﬁdasynon‘s’ade%mfea @mEbﬂﬁ{hl@i ¥3i1g0ptieRally, the
a G.P-1 conpound in which serine nornmally found at
BEa mollesyles mesy beeatiaphadra thedSLBdeaonmognd viach Miken opspacer molecule

Nl éx@ 1a?§ Eﬁa%élarﬂb%c‘]ﬁl@sed%cﬁﬁe’ld 1832??%‘4%?@_6%82%).5

|nven ave 1 nsulinotropic

"I nsuh It]lfe()ﬁd’rmﬁnnclamré usddtheteiti ef ﬁe’sgnhte GhP- 1adoinipouydd, the substituting
st.i mul gte i.nsulin secretlé)
amino acid and its position 1s indicate followed by the name of the parent peptide. For
example, Glu,;-GLP-1(7-37)OH 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;
ValgGluy,-GLP-1(7-37)OH (or VgE,,-GLP-1(7-37)OH) designates a GLP-1 compound in
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response to el evated glucose |evels, thereby causing
gl ucose uptake by cells and decreased plasnma gl ucose
wo ewelog3823 nsul i notropic activity can be assessedr/bg2004/006082
met hods known in the art, including using in vivo
experinments and in vitro assays that neasure 10 GLP-1
receptor bi nding activity or_jyeceptor activation,
assays enpl oyi ng pancreatic islet cells or

&eeﬁuié%rgﬁ ARy FouFat §85H6h Bl b clle MfRaBE fulif at position 22 of
gigs p(é’cﬂ)@él have ib’BSIUi'ephl@.éd @ﬁlh &aled and gliltarr’ﬁc ﬁ@htﬂeﬁﬁtbﬁvely Valg-
nmeasured.in hunanisb neasurln%élnsulln | evel s or

exsnsist degignpiey 8 &LP- Fgpmpprndyn el TR noRalbt foyadat position 8 of
ek NS hRbeBrdplhckd With aQaPné'\AEr%‘ﬁﬁ%@ rthec'GE?all édﬁg) é&gs_ (if the

assay is used'to determ ne er“a PEGyI at
1mnpoxuhaizeohstﬂihetrmleaannty invention will exhibit
i nsul,

octvisginEfagie S ifors e SRy Bstiralite iGRIR secretion in
rABORRSH %&tvﬁtea @ﬁko@&@v&g@ér%ﬁ&ugng gludé@émﬁtﬂmb}l' §ells and

biologically "active. ,,In vitro potency" as Used
dhaeasicd plasmatglh@oaebscls elnsflhmdtmpabadtmty car beagsegsed By meghods

20 d
i i 1 3 P i R erito B 5 B 38 Figasure
d1ire1 eddepot bMidinpQiee Sity 61aﬁebé1ﬂomcue@tﬁm9 unRd akdagb emgﬁiyingpancreatlc

in 50%activity in a | e dose- re onse experi nmen
igiRyrcellper inpilposiascells, as Hés ed BnEP i6h9/é rq)ﬁelfaqﬁi ¢l énd us.

PR PR 2 5 LR B b BB  FRS bl
h(EnEnslby peeqirag ms'ﬁhﬂ$a‘31e}leK{Zﬁéptmellé\&ld‘lave stably

i nteqgrated a DNA vector Vln acAl\/P response
el en%ﬁft heORAOSEY ?’\ng?]@reé% Aveation g‘é)f” Yifre Q- ﬁazftea%%nahng

aéﬁg/‘MseS &8 sctel%lﬁﬁe WhL&ERS PEeRIAd AL FeolfR AR BF{Hé ﬁfr&ent

nist) wth the receptor “initiates a signal
imeaubn syllil pxlalit insatinatropof actimgy aAWPo.r Hsphmnmped mny 1scamchctivity

S P AT 5 Ao R Db e R It £9mprynetis Sidpigely

adpen it is cleaved by (3-1actamase (PanVera LLC) can
then be added to cells that have 30 been exposed to a
speci‘fi virapotaney ofs usedharenyg tsrthe mepgirp pbthie@bilidy pbapentisle to

0 I,
sGouf s 7R ieBlon id flEesed ARG airioldhel Mbipressed g he
“B OO MISBRInPEHTE S 06 be APA NN f corlpobiid thihesi(hia 5084 ativity in a
for the conmpounds |isted in Exanple 4 were determ ned

singlerdpsemespomicvPeduent. des theinyEpsaholibe PreseinNeatipy, in vitro

YPGB o sy

eapdssihe ihgmam g}LlPhbrecceptbr dr'hese HEK-202 nelbs haab wblyfintb@fited a DNA
5 The term" &asma hal f - Ilfe refers to the ti rrEdTn
VﬁﬁPb]ha‘Wbﬂ 3 cAMR 1gepangt elgmsnt (GRID<kiyingsexpreseign of the; Rylackgase

(BLANTRRE, The ierfl b ra PP TitpnfiPuf BB B HE Boptor
iitiates o vigasl'thatsedilts in ddnivatiandftkie caMPtlaaponme element and subsequent
expression of B-lactamase. The B-lactamase CCF2/AM substrate that emits fluorescence
when it is cleaved by -lactamase (PanVera LLC) can then be added to cells that have
been exposed to a specific amount of GLP-1 agonist to provide a measure of GLP-1

agonist potency. The assay is further described in Zlokarnik et al. (1998) Science 279:84-
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half-life or elimnation half-life indicates there is

a statistically significant increase in the half-life
w®@booa/ 093/ at ed GLP-1 conpound rel ative to tharCDiS100€006082

reference nolecule (e.g., 10 the non-PEGyl ated form of

the peptide or the native peptide) as determ ned under

conmparabl e conditions. Preferghly a PEG/lated GLP-1

compound of the present invention has an elimnation

alf-1ife of east one oL refera at
sPad e i s e Tor 35ipg805 i Rt 0 iR poine he
BﬂAMQ@é‘dy ddcriedabovel IRl e in |vhtf’(53]f)6taﬂ?"' \Iaﬁiés Iilﬁlryq&en:staﬂllshed by

Exanple 5 is the elimnation hal i s that
rypiieg, VelerGlds poh DO or pativeeGhPriaas 9 C@gtrqlimdu assigningghecontrol a

Those of skill in the art appreciate
?ffﬁregk‘%]%‘?@{’f@b"| s a derived paraneter that changes as
a f urmkitam Gilashot halflifarafesao drdin®inwRich half of the relevant
di stribution., Cearance is the neasure of the body

mlequigs\eircplats in theplpuna paer tg bemg ciqagsd améltea%w@b}s\é@ term is
ﬁllﬁ? aF18x$ hS AR hett&ﬁmgﬂtédgga’t S0Sndef” el 'il’ﬁgre context of plasma
= e wou e expecte i nCt ease. wever,
haHilde oedlrpmaneﬂ hal@lifet indiestes theresis axstatisticatlyysigaifieant inerease in the

[ h [ h | f d ipon. A
e pF A BB RSl LB EP ctommognd A 5P Wb AT (e @ingt Fglecule (e,
tllleolgon PEG?@fedn@ﬁﬁ of iheeptidd/or the nﬁi\féﬁ‘i’egt;@e? a @terrAfEd under

volume of distribution (V) is given he equation: t
cympzra_ble@@edlclvn@ Preferabdy aﬁ’@@y@e@GhBtl ¢ampasiatd of Hpwpressoh

drug i [ ather, the v f
iffeflo st vinbRRACR et SR R ol ¥ Riti o pieast 3,57,
10av% 20mobis amamseprifdtatly acRag4diouss. Theaaidife regodted hbRin in
el i m nation. O earance is 25 expressed as a volune per

Exampleof isttheyelimmpeorpiad{-ife; ids thabwhichsaetnends trthe rﬁémmal log-
hglgﬁagtgto%e; ﬁl), (raglklé.? 'T'Pg{sngf%kﬁ‘PHhJ‘@’ ggpg%ﬁétg?}gaggﬁﬁ-iﬁ%ES%edenved

padthetk@Rht cBhgebBs arfunstibugobboth eli:araaﬁdarm)ﬁﬂume ef drsa'iﬂuyion.

50, 40 or 20 /'hl kg or, less | (Se nmpl e 5) nth

pr eséritarneg dnieapeasdre of dehadys aiértbj t?raynwaf ao%rug As clearance
dle&‘é&’s‘iep ﬁﬁ@tf&dexﬁl;ng%% Ho@fﬁ%atz@ns t§9 d#&, haR1ifS %voﬁfd l?ezex‘ﬁécted to

aP-1 | og peptides because of |oss
iizredsei Hpwebert this recipsadat rerhaglopdpp nsd@qacﬂ iny when ttteeemslrmtodaelnge n

that all .qt her .residue be re cyst.ei ne
AT e BB ipE A S HbAeRouE FlBE Rl bRt Eitifal og-
leafRIabe Yt }ﬁadleaia&fc@ (CY,%h8 VBRInREof! d‘ﬁﬁblﬁﬂfné(l\@% given by the

position(s) sel ected fromthe group consisting of 11,
eqi@atioh6t 1, 22A).63(V/24, CRBran2édo@ hot BjcaiihovdmucB @rand b@ﬁig

of GP-1 or CGLP-1 anal og peptides, wth preferabl
repaPYeditvrathen thevatyme gfibintoeital Byidsuph anbloed ar plasm fwould

hsYStoHT &ﬁlp?&él Sreed! ?Erdlg %@&u% ae{@{nﬁﬁlﬁllcﬁr d:Faljaﬁ({e is

even nore erred erred t ey are | oca
eRprepsed iak a(vn(u&)e =eluett bé dmfer e PRG ytptalFLE dnsinspdunds of the present

22, 26, 34, 35, 36 and 37 _ and. even referred to
inxentipn preferally haksa elgarapce yiluesof 209%”9@% a1 tesshgnore preferably 180,

I
3L 00O )BT Ay PSR 10 Bt or s
(Seqd&vram;ﬂmS)af a biological activity while having a

| ong?rrl thrg:a;lrgs_eln{ fnselgtn)%na H}gtam%o acid may not be incorporated at positions 7,

28, 29, 31 or 32 or GLP-1 or GLP-1 analog peptides because of loss of activity of the

resulting peptide. It is contemplated that all other residues may be replace with a cysteine
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the unnodi fied nolecule or than that of a native
nol ecul e. Alternatively, in the 10 invention, GP- 1

wW@eoodE93813 anal og peptides may be PEGy| ated at PCEUS10045006082

or three of the |lysine residues at positions 18, 22
and 26; or at the amno acid at the carboxy term nus
of the peptide. Another emhodi-nment of the invention
is the unPEGyl ated GLP-1 conpounds with the sequence

b@tslt ?‘b&%\fgrdbﬁr @E@Jf? 2%%1%8 c%igg)\f%tlg(g gt olgﬂ%m Bgélg?tgé Ieror?h the
gtdmptcohﬁstmgxﬁ‘Sl 1a12,916e22,f33¢c 249,03, 26,27, 80, 340185 @64nl 37 of GLP-1 or

conFo ds can be subst it ut ed vvlth sand still retain

e pepiides.pyith preferabl s no meptpn 2t d Eysamino acids per
?@9&%‘; :\ﬂgeﬂéﬁ QEE&% @ggéﬁlﬁﬁi G{g%eng Bﬂlj)n'i'e e PQ% g&e%siﬁorg preferred
pmfmmtthau thv;em’ellmted'l'du posticpelacttsl frmy tled goup b@lswﬁﬁg of 22, 26,

s for disorders where an.e
et 3FapaSYan e S AR T %@%&ﬁeﬂhe resulting
ISR dy b@E@yﬁitéﬂeﬂttﬁeqi?%/sf $Mhind %&dk Peshﬂﬁlg iR &R 1@&1 §lecule that

prepared and pdrified I's nodif cova
rdtaink alhgr aportionsf a bivdo g G antivigowhide haymg/s lamngeu;as}f hfe than that of

i e PoleBubsr BRIRE & & i niReuR BBk Ely. in'the ©
ifehe6 |GaP-Wok FLPSLaRaAdY epliavy Db PBEPEGS fatéat@nt A dtdhree of the
polyners wi t hout causing |loss of their functlonallty

I)EBICACSAﬁ'éﬁé ay pesidens 18 2andh2ior ahihe apiehacié aethe lsedyoxyterminus of
ﬂ_{ ﬁ)%p to produce covalently 7conjugated to PEG and
e specific method used for the present invention is

not Ambthet eibodimeheofl theridviemgon ik dtie ﬁrﬁ’\EGiﬁlatadi GLE- Ec&ﬁpounds with

Roberts, M et al Advanced EXug livery Revie
the sequsgcs a5 shosain)SEQHY HOsA-1 & pravired thatithére Awn Stok Cpi the
TR RS R ETRITRLG AR e GLP-
cahpamdatabe substimits] wittoGms @1 still matam bnoiogamdi actbstyr iThesk,

o PARR P b mpadids TP REQEiEs Bred 13 S0 rpeg of Producing

theS84GyIREPHIF 1 @BmPburids OF ﬁie"iﬁe&ﬁt\’moé‘rﬁfo%o Vﬁlesé@?ﬂpdﬁﬁdé B8y also
pharnacologlcal and toxi col ogi cal /i nmunol ogi cal

be pesid| as ﬁlsermbes @r disordersiwlyge 20©xte0dRidrdf-life is not required, e.g.,

IF%B %/ 009-9 -22 using peptides or proteins as
rape mever for any individual peptide it

I's Oneeh b%tiﬂe\ﬁfﬁﬁ‘ﬁd&eﬁ tﬁdlﬁveﬂﬁi@nh@pﬁﬁaé@ BAd Phrifidte it is modlﬁed by
peptide wll have significant loss in bi oact|V|t?;‘?1
C% yapking at F@S&mpé%ﬁ modsguiede ys or Lijergsidues ercto tiihearboxy-

e?m'n%ﬂﬁlﬁiota)é fIt F cﬁ&%’ rgc[o% Sélﬁﬁ}e%%ﬁggiﬁrfo ecu,emﬁes with

ctors suc sl ze o
smtabletrh:ev mpentlesjbﬁatta&hhgqaod))fmas wdthburdausing ilask of B@ir functionality.
ree of nD ation; verse coupljng

V).
Verign of ”\P)‘ pYfebech duea?%wgg In e geida Prasiucs pevaement
c&g uhed BFEG B aels nyé'@?ﬁc ethdd él@&f fo¥ t}%tﬂr@&ﬂ?f?l’vet‘(ﬁdn is not intended
neration of har co- products; Vvil)
ta bn‘lllmrtmgdfdmye\tlbw agtclld seat Rdqul M?rer al. Adva\mced DrwgaDehntevy)Revzews
5? 45& IZ% 92%02)De@argg)l(yqt%rmmai at?achment of PEG may be attached via enzymatic
coupling using recombinant GLP-1 peptide as a precursor or alternative methods known
in the art and described, for example, in U.S. Patent 4,343,898 or International Journal of
Peptide & Protein Research.43:127-38, 1994. PEGylation of proteins may overcome

many of the pharmacological and toxicological/immunological problems associated with
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coupling reaction used, polynmer nodification of
cytokines, in particular, has resulted in 10 dramatic

WO eddo9isens in bioactivity. [Francis, G E. , etP@l/U$2004/006082

(1998) PEGyl ation of cytokines and other therapeutic
protei ns and peptides: the inportance of biol ogical
optim zation of coupling techgiques, Intl. J. Hem
68: 1-18]. PEGyl ated G.P-1 conpounds of the present

AR Al AR i it
ceftaihaiH eyher WPEEEyM%H%IQ-Ef thd Peptde-wilDHave si¥RIfRant loss in
preferably, the PEGyl ated G.P-1 conpound of the

bipactivity a5 Aomapared to thainBRGiyhatad; form obthsinsgtidal activity

or of oo RS s oS o bt 2 o Bl B Pt s e

a£d dftht YEGBjORCwlel 9 the patciir sitef of attackinkhQ iiDahe Bégtee of
assay as described herei ga_Exanpl e é% or by ot her
wpdifications iadverse appnling carditiens; VaVhefBerghlinkssis used for attachment

- : the | i 0 .Y
ofreyiir s Pty SRR Acfed, YDch BUAGH b b vi
dimagalibficieBby/(the 3ct)valddaslynmeepsvidiretantian pAchidrgsl| Répending on the
assay; this activity decrease is conpensated by the )
B FRACHON Wed cpRIBMeHAPITERYHQR oficaibines errtionlasy s cesulted in

%aalauﬁc At cHT8h i ﬁﬁm?ﬁtﬁ [%%\ﬁefsgglae et TN2f1898 PPEGVlafiod 8f cytokines

P-1 compound w an extended elI'm nat1on
dvall dthéritherapdutic ipsotéins aldpeptides: émpinatostdnteenattbiollogical optimization of

F3blite BERabomtod: G BEEnEF " ool aue w thout

el i m p&iRRdGLI %ﬂ%bﬁﬁds oFehd predent ¥ntidithaeRati Lioological

wth a cysteine in the anal ogous posi tion of exendin-4
antigrity ghati L atilepstd S Yethatrafinativie Gh8tloer merelpreferabhpthat off Val™-GLP-

NG t G P b t r . .
PO, O-ChRp e SRR SR oty B A Gy rvnion
Iefs ahhig visrovsibloigival adtivitl etiad Y at 163¥51 %0 3% it Sftnakife GIP-1 or more
nmol ecul e are at positions selected fromthe

Rty oty aly CLAS(7-THOHS (Sugh biciagicalgctipy g be dotermined by
in i ey Rsap s el tPher bl (dmpte ) of By B OGP £ RGaye
lgrosupinabaart.s Althgughf soii, PEXBylatdd GLF5] cafipowds o8&he iBention may
0 et B TR LR PR o
ReubaaR qyaptgﬁ%%ssay,zfﬁisoicﬁ$§ Hedréhast REcoMeREHEELRIR compound’s

covalently attached’to a PEG nolecule resulting in a
REDded held-ldx amdipmloweneladroncenalie and nedyi ¢vendeiadavorable
alf-life.lo t han that .of native, .exendin: .
ercisrstf e ks e B bihien St o pRR Bl i
descr it eghrther dodtdmillaed Wat the pokitioheoPthe THH-1 'gepltﬁl%tvlzlﬂﬂh have been
has a biological activity that is at least 0.5% 1.0%

foynd & agomnEUste aysEoReHdue witheuielimnption ofbisdogical activity may

i N : C M| : '
RSBl AR Bt DR Res B R R B gt an
dxkhdinthanal s stifidapable bobimdinBftke GEPal tecéystar. Prdfarably thére Are no
term nal h){dr oxyl. groups and has i )
more than 2 or 1 Cys amino acids per exendin-4 analog of the invention. Preferably Cys
that exist in the molecule are at positions selected from the group consisting of 11, 12, 16,
22,23, 24,25, 26, 27, 30, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43 and 44 (see Formula VIII);
preferably positions selected from the group consisting of 22, 26, 34, 35, 36, 37, 38, 39,

40, 41, 42, 43 and 44; even more preferably positions 26 and/or 34. Cys amino acids
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the formul a HO CH2CH2- ( CH2CH20) n- CH2CH2- OH, where n is
fromabout 8 to about 10 4000. The term nal hydrogen

woreop4f0e38sibst i tuted with a protective group SUBEI/ES20841006082

al kyl or al kanol group. Preferably, PEG has at |east
one hydroxy group, nore preferably it is a termna
hydroxy group. It is this hydeaxy group which is
preferably activated to react MAth the peptide. There

?{] Eem%efn%lﬁﬁxl@gre C &ﬁﬁf &i{acﬁé%f fo 2 Igggﬁg&%e resulting in a

venti on nmer ous erlva I'Ves o X1 st
BEGyhtd exendiaui dnaligevittoan elirdination haf-lif/lengdrahan that of native

R g:IZI Ziégﬁe’fege%ﬂg 8, P;gl@ﬁz?t%d g’\g?pgldgg@ ggf %g g%)fldg igsogesgfr?&ed in Formula

@éﬂ)ﬁ%&ﬁ@ﬁres&t%ﬁ%&lﬁ%ﬁﬁ@sﬁi lgi@:ﬁyé#apa&ng%aﬁ %%l%t‘lg%bgg%), 1 ‘IOI'(:/& 3%,

FEG, Ml can 1086 thav af the uhPEGyiatedieadndin-4G@nRlog. diwpequedse ofwild type

SR PR RgE YRR Al Bl ERE e 0PsseRebe” 1 ©

ﬁDNIbYII?r om 500- 100, 000 dal tons and nore
preferably from 20, 000-60, 000 20 dal tons and nost
pr ef ehity fypicabiermoPBGds abngopobyater srith tema@alriwlrcwl groups and has

R BRI RO SR R ITRRMARLS 0 sou

ae00e CiHeasmahilasidesteh enalylte snbaititde withta protedBed group such as an alkyl
preferably that there _be one PEG nol ecul e per
eratigangl gepugy Flrefesahbp SilGahaot dast e hydiRvegroummaie prrderably itis a

LGP }edrz)g}agroﬁg(;h 1%[‘?1' %@e‘?’%&%ﬁ{é g'?lt H 19 %rerfajaglsrlﬁcﬁvaté& to react

IS pr e err an”si X
With ttiepepide.c Thére a1 mdgdfotia b BBEGhusefud foralie pﬂasanE@entlon

| ecul e na - or heroly-functionalized. for
PRSEQUS HRT! me BEO siebindhpay 2pd AfsorHARle ffGISE i he inygation.

@'e@,s@%t Ul S“P%Ebfnt RBs: 1,445, Gb@ﬁs@eﬁ’m COTPOMN S, 4561386 00184 9)869;
more PEG ol ecul es coval ently attachéd thereto.” One

08 805 ;485 6,4P HG59:HBS FSEKQQ aald;é;iS A M landdadipslon 8s Bivkonjugate
i R F AT R62dOF 5" ah? BEDR St iE ebvo i tBfasBiheddo Ghesf compoundsin

the Prgd e tf 1n{'é}ﬁloﬂespﬁétdﬁ3tend@d30 bBlinadad b artRllad typel PIEG’s molecular
functional i té, can be achieved by adding or insertin

wexg%ls peefeebly e 50071 00.000 daltenspad mare peafergblyiframp A6, 080-60,000

T e R e

BWEB?I@&Q/GIQG@ @B8mpowspe e itleertidngnayoltavk at 03) 495 or 6 PEG
ysi ne E-am no %lgggp of _a thiol -containing

mebﬂﬂaf plarhed tife- dhis Wég@ﬁqrablmmﬁm%ﬁbwm PE@gnolecule
%%lat@@ &L tp. Pe%ﬂ'xg l{ngrrﬂi‘.)l@cﬁ %k&%vgﬁ '\»f?xg !nle %E lan PEG

e reactionis y speC| ic an ace un
mioledules peli peptide mokectlegit v mrsfened thodt thand: heno fnmme::than mxl It is further

%?%}J-ﬁél?teflp Eli‘ tgﬂ%&é‘g‘gpf % ?’%&F 1%%&:@1‘;1 iRy Sq)]i?%%cg ?q%&l@ro?y functionalized

FEGREIHIGh WS IH&%@LSP 1 lcbmpSuitfs@bgitRd! e that the

procedure uses a nol ar excess of a thiol-containing
GLP- 1Thopyseant éhveafiert pmmdtesGibEG corap@ingti aiethtame ¢r imoge PRE

reaction t ti reacti ops are .pref I
RREe ey Por Rael Fherets” S eI ol isiRripbia oLp-
¢dhpokinds 6f the praeitSnvehfien §xo8%S tRS use of PEG-maleimide to directly attach
PEG to a thiol group of the peptide. The introduction of a thiol functionality can be

achieved by adding or inserting a Cys residue onto or into the peptide at positions

described above. A thiol functionality can also be introduced onto the side-chain of the
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unPEGyl ated thiol -containing peptide is readily

separated fromthe PEGyl ated product by 10
wa@eoweyaseonal separation net hods. Exenpl ary copdi/Usmmng006082

required for PEGylation of G.P-1 conpounds are set

forth in Exanple 1. Cysteine PEGyl ation may be

performed usi ng PEG nual ei m dggor bifurcated PEG

mal ei m de G.P-1 conmpounds have a variety of

F P-1. has b .
st & § 2oy 8 bR ecatine EERERY & i PhEordaigiacas g PEGyation
Bobsse sethdprebkht inVeriRhlutiligtdMichacldRatRAIE SoriEs Sdble thioether linker.

| ucose levels [see, e.g., Mdyjsov, S., (1992) Int. J.

petionps bighlsrspReidie and fiakes plagggpder @_hi @nﬂglons in the presence of

[t [ 0 n [ on
GG it Icad aroRS? B MefbioR mod FRRIRM o feafi it Pl by
prepariiig vadll-Bfied] Hiosdtive FEG-Bfoteid k&g&gdtedﬂlltﬁ’ﬁ)g}eferable that the
treatnments. G.P-1 is also contenpl ated t

RrPeqduREyRes fiﬁ‘rC’l%}B‘é@?StS)Pf a thIPFPQIH%}P’é‘g@v%II cempgrrshiclativg to PEG
%?Egﬁgg?gh%@@ gfa%h toz&nll letll o?’ﬁ@heealw&%ta%l?}e%ﬁb@ pgﬁgrmed

conp e presen
beatwesrt pH.0 mod D0es rcumetelrrlpetdlaerfaml.ﬂ‘ @ct0toarTha excess of

i cament. .for the treat f non- uI| dent
?6-5@%%3 thigfecontajning pepfige 1s Fﬁ?@%&magﬂw ?lart& ?ﬁﬁ ated product by
éaélrvkﬁtﬁ)%ﬁsepgambn nwaﬁg oﬁﬁerﬁﬁlamﬁit%ﬂeqﬁi}f@@ ?&Spmwﬁmn of

- PEGylation of a G.P-1 conpoun be conbi ned
GLRdrcomphiuhdscart isetrfortk moknarhpletlh élyatemetItEGyiamcsamey Gk performed

hal f 5 Pat e Application Seri al
P%% %H*?‘ié gri ﬂ%ﬁ“ﬁ%ﬁﬁ@é “131"'% and 60/ 405, 097
fi | edGLAUGsSipodAds RARA)vadies) dﬂlﬁd]@@ial'a@ﬁ%@i@§eF6ﬂ"&ample GLP-1

hal f-1ife of the conpound even further than
s bpemfquad tastaneatgringubia relepsss thm@yfca@sang ginccvﬁsttmaéte by cells and

e et I
A Sl DL FUD ek e oy 398 R, Pyl P
R@mﬂn«t{mm}s GlLifbeds Itaeﬁcaﬂnly ﬁo&ﬁnéa@@ﬂmmﬂt fof nbﬂﬂ-hr&ulm
30 inventjon can, possess a sufficiently acidic,

dspepdent digbstes malites (NIPDIL #5 if derstaressal 4 rigy %fdp@ogle{ﬁﬁma as do
}‘gg%‘ﬁf ﬁ'ﬂﬁﬁgl/tréeﬁﬂl%hts"\t}tb I ’g)élsgfcoﬂte%@&f toq;e 4 tP%"nQ@xﬁ'fﬁr obesity,

I norgani c organi c acl ds,
igiatiable bAweHsyndmnmaﬂcyfuenmnnayéﬁpEpmé orm aci d addi ti on WO

aci dolV A RRTPRSHBCRLST T gty att eompeua e prosent

1|E1V6Htf2>h9ﬁ’dl§de§(i1'séiln the %afnufalcﬁu@sf SmeBRARBRTG! the ehnen®BFnon-
the like, and organi c aci ds such as p- toluenesul fonic

iasulm dqpemdmhélgmtes; nbeﬁlfa(c$tcbkeomab¢a¢dlalcmﬂarctlon irritable bowel
aci d

f )
SRR RR ot sPBish, AHC YA 1 Bt S R B Gombines
Witk 6thePmbdHtRi &% 1@bwaUS St foSndrbase Giep-1 hhﬁlfau‘e {Rbes.g, US.
%rosulfate bi sulfate, sulfite, bisulfit

i gypligationsiesial Hps $ORAIRA & filedAugustnly aﬂ%eﬂﬁé P8R DPE filed
AGAREER 85 oA RIEREE oS85 Eon 0]y s
REGylhadrealofosmht ethet foMdificition methodplomat e, hept anoat e,
propi ol ate, oxal ate, nal onate,

As used herein, the term "GLP-1 compound" also includes pharmaceutically
acceptable salts of the compounds described herein. A GLP-1 compound of this
invention can possess a sufficiently acidic, a sufficiently basic, or both functional
groups, and accordingly react with any of a number of inorganic bases, and inorganic

and organic acids, to form a salt. Acids commonly employed to form acid addition
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succi nate, suberate, sebacate, funarate, nual eate,
butyne-1, 4-di oate, hexyne-1,6 10 dioate, benzoate,

wae kdoangdsenzoat e, met hyl benzoat e, di ni trobenzoaP@r/US2004/006082

hydr oxybenzoate, nethoxybenzoate, phthal ate,

sul fonate, xylenesul fonate, phenyl acetate,

phenyl propi onate, phenyl butyrgée, citrate, |actate,
gamm hydr oxybutyrate, glycolate, tartrate,

Er% nglg @1‘6? ongi?lg%%ﬂoﬁl? gl%i hed broml ?c1%a}%yélrmodlc acid,

shlil?ﬁlﬂe haﬁ;ephoaplmbrtdneld ak@ thelﬂ(eﬁaﬁi&)rgﬂﬂt hcldm sml dsP-
i ncl ude. those derived fromi nor?ganl c. bases, such as

taha%?ﬁ%fﬁms @acigy mgthanesulignic greidn exalisrackl, pehramopkenybsylfnic acid,
(?19?&5@ Sucdhie %Ef‘aoaﬁﬁ]c%ld %@gzotx??mﬁl dckBe actl Cejﬁdl?ﬁef‘ﬁﬁ )
use P n us

reparing the sdlts o i nventi o
Examiplebeofsoch saits itpadenthe slm?lfatqi; (ptym'sslfam; iy faex isdKite, bisulfite,

ni um h Xi de tas a and th
e A T g T e A TR

Py SHEpIRNe, %ﬁﬁnﬂérﬁrbﬁiﬂeafdd)i’de §éé'tatt@ qar(gﬁﬁna[l@r&@irﬁﬁél caprylate
adm nistration, they can be al so be delivered orally,

dyyylatas@hnatadlﬁobutmamcammte deptapoiteabpivlatm oxflatecmaonate,

adm |st ca clu for ex Ie . system c
Sl b 8elegRet e Bpat4§ e, HBRRT S-aiohls h&nf et
dioke, lHeﬂW%hlo%benchté ARFKYIbaRSAE, difitRbbhdate, mﬁoxybenzoate
PEGY| at ed GLP-1 conmpounds can be administered to 25

methoxyhspeqate, Phthelsts, swiéanate xyfien¢sulfanate.qisnypeatate,
PR BRESHAE B BRI, ol By PR Ry R ot

tdﬂt&@&mhaihbsﬂfmstedpropM‘sﬂfon'ﬁfte ngitahdiaelisulé@iate, naphthalene-2-
conmposition can ge a.solution or, if adm nistered
Sﬁbf%ﬁ?’é?‘%qelﬁte and thedik§si on of the GLP-1 compound or a

susp eB‘z?SE g.adlgt)fl 3] 1@1Edé|-tho e qlro?rpféﬁglhtﬁaggclqae ‘Q%% Buch as

di val ent netal cation such as zinc

quhmomanmrtailkadul oradiraline egtinmytat byrraxides, watbbnateg bedibenatss, and the

not eract W eptide. or. peptide ..
e S0l Pod sg B P gt el ot B St BHuE sodium
HyRESKRdE] pE s hyBRxEIEDhiaiRiut B draRidE @ssﬁx%sdrb&ﬁ@k hfld the
em ngton' s Pharmaceutical Sciences,
1%®04/ 093823 PCT/ US2004/ 006082 - 26 Publ | Shl ng Corrpany
East IP yla dt(ﬁﬁllf g:? pound eg ﬂegpg'esep {nrvlfé'n g)rxrlpe}re partlcularly

par en era mnls

swited fdr@amteeﬂ adptiyistral odgineflas Bé 4186 be Beldtepdd @8l A bytasal
sal ine (saline containing about 0.9% ng/ M  benzyl

mipiRBaon, phby phalatonuParepters] administatiopigpikinglude) for pample,
s?lsjt??%{)%cgﬁ%?sﬁjaﬂ&? sﬁ&past +r!n§ﬁsc]u§19 'ﬁtr%gﬁé esﬁb&fztaneous or

excl gients 1°'nc actose, deXtro
iattapenis@eal infloibmnsEhe BBG biated| GLRN ¢ompoundsadan be'ﬁﬂﬁnnlstered to

Gyl.ated GQ.P-1 c ounds of the invention nay
tﬁ%?wm?%eréaomwtloa&gﬁlmnacpwqbéﬁp%mc%@ﬁ m%ddlgveagwa

éx%}’p‘?én? a@p &t OGP PRAMAE it A c‘bﬁﬁaﬁfuf)g ?&%&Hﬁ [lﬁrlﬂéaeasé‘s%scussed
ended tinme peri ods. arrier fective
aboaé. 'ﬁm)phmima@huugald:empvstlyn can be a solution or, 1f adm1mstered
parenterally, a suspension of the GLP-1 compound or a suspension of the GLP-1
compound complexed with a divalent metal cation such as zinc. Suitable
pharmaceutical carriers may contain inert ingredients which do not interact with the

peptide or peptide derivative. Standard pharmaceutical formulation techniques may

be employed such as those described in Remington's Pharmaceutical Sciences, Mack
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poor bioavailability due to degradati on of peptides by
acids and enzynes, poor 10 absorption through

wepiotiogdseml nenbranes, and transition of peptiBEBUSHOANC0S2

insoluble formafter exposure to the acidic pH
environment in the digestive tract. Oral delivery
systems for peptides such as_jhose enconpassed by the
present invention are known 1n the art. For exanpl e,

l.at ed GLP- . | at ed ;
PR LA R OFEEn Fa PHobA LI BRTBRET T Seiere R pprtera
AaRRYk@dtRm iR1Bad f&oéﬂaﬁiﬂlléf,j Stedife WaBr, gﬁyﬁaegi@ﬁwaﬁg& BabiBfiSstatic

m crospheres conposed of a conmercial |y avail abl e,
splimGalpe Joptaning abelt §r 9% atg/ml pesizyhaleohol), phosphate-buffered

Fine AR THEE s Gyt arS oo e o b
A 3ipiepisIindlddSlactdsbQlextryResuchdse, HRHAGIS HIEHi R | HARRMHNAEY
is also available commercially such as Medi sorb(r) and

Pr ol eksdBGylpted Gdd1-haempeunds oy therisventignimayiberfppaulated for

i - r r 0 . i .
Qb S0l R sbor? Bist BS00 ofi8p 15 e P RARMEAREN M hC eAlbciBly ranee
ﬁzﬁé)itadie? biaie]vyﬁeei@dﬁl: TROmainchbaté: tﬂ eﬁﬂaétﬁ);&li ongl ;fe]?ﬁdeedxﬁg dalivery is
range of_ polyner properties, This allows for the
Hﬂ’_@églg’ﬁ"aé]lagglé}_’ ﬂ%ﬂé%@@%%omﬂﬁ?ﬁpbyawd%mné cHEYNese BOOT

. I I Q

AEUL 05 My RS20, 00 OB PU Rt
fding efiersixpgsuwre & thd etidicgrly enamimn@inogythé digepteypttiate sOmh delivery

SHE el oL Fodate SEERPHsed Bulk ren BpH e Brown
iRl drt. ebr RBMPR, PEGYRIGT P dohipdtidsadas Bk RhéRulatbdsin

PEGyl ated GLP-1 conpounds described herein can be use

migraspkeres andoherc deiveyidiarally. vk dexgmpleePHGylated Glelid eoompotinds
ition PEQy| at ed -1 c ds._enconpass by

AR B s pel I P G iR G PRV B P B

Bidcoagiatible, Bibdégra®bePiclymal po{lactidRto gyaslidehe OGH Bnd olive

receptor” (see Dillon et al. (1993) C oning and

QLA fliiaiSee Hoegple 55 lofR080) Dirbeiolngin? Tl b, |Giker types of

tj.de- P- C o :

rhERhEES FebTer s ARaERlae pRRRRRILBORk Modisorb® and

FGoREN® Bidgedridibld RSP ffony AllRinys.t Me%%@ﬁdl?&%&?&n be

PCT/ US2004/ 00608 -27 GLP-1 receptor stimulation or

nreduche wathiraing of thetlpgsidedson@ri- hactigdagtieatide dins canchevasied
tr ed w.th the .PEQyI at ed P-1.c ounds of the
8¥fiuedy PRI fob!d AL il e or FEPRAIORerfits, T

alle®d fefthé desidg®MdelimeryltySieils nd GRjplantabls devices with e fptioh
G.P-1 receptor stinmulation”. 5 Included are subjects .
tipesHapgng fraBLVESks de ponthen Emisnhsea kas alsopublished aupisrs aeticles

GBS TR bR Tl oD AR iRl Ry Fof brample, see WO
a5DBRIL by [ame-BAD D8I, $BEDTifyosES gredific)carrias admpried of modified

change_a afcft e_i. surgery, (see U S. Patent No. 6, 006, 753
IYNERAAYIOpeilifalg RRSPERIRN. dyspepsia and irritabl e bowel

Syndr@EeEGylated GLP-1 compounds described herein can be used to treat subjects
with a wide variety of diseases and conditions. PEGylated GLP-1 compounds
encompassed by the present invention exert their biological effects by acting at a receptor
referred to as the “GLP-1 receptor” (see Dillon et al. (1993) Cloning and Functional
Expression of the Human Glucagon-like Peptide-1 (GLP-1) Receptor, Endocrinology,
133:1907-1910). Subjects with diseases and/or conditions that respond favorably to



5

10

15

20

25

30

(see WD 99/64060 by Efendic). Al so included are

subj ects requiring prophylactic 10 treatnent with a
w@m4h93seapound, e.g., subjects at risk for derelr/vpiongoocos2

non-insulin dependent diabetes (see WO 00/07617).

Addi ti onal subjects include those with inpaired

gl ucose tol erance or inpairedcfasting glucose,

subj ects whose body weight is about 25% above nornal

Y r&?zEgﬁ] tstu&ngatlgﬁ Br ﬁ)ut:ﬂé ﬁ&]&nnﬁrgt%ng&{GE‘pq c%ﬂﬁ%u&#g (!aq therefore be

subj ect pancr eat ect ony, subjects

nleau:d vgthothe PEGyméGhBrlmomﬁhoma presentl mvem:iep eMHesetsubjects

15 abet es, subjects whq_ have had gestatign
toe e 4 feest o teeatraenimathaLB- 1eegp g&ﬁ 83 %rm I&fﬁiﬂé’ﬁ GLP-1

r&% fb&%ﬁﬁlhtaltﬁn’are at risk for devel oping non-insulin
de Bendent di abetes. The PEGyl ated G.P-1 conpounds of

t he pndsdattare swgerts with pan-ifmalin slependent diabvetes| inselitbliepeddent

PR ol oA BB, BpeasfBl mgpretion (R 88108531

nylﬁé'ﬂldlg G&%ﬁyt@e@ NSOrggPigeon | by@eﬂcﬁ@ubﬁﬁlﬁ)lk@ﬁaﬂ%eﬁ’ RHerlsupgery (see
ot her 20 grow h factors, inprove (3-cell function,

48t PaentdN cul 619853 4o Eindic), fungtionabaitspensia angl irtitablatbgwel syndrome
3- e repl cab i nhi bi .
{ \fi}a 2%97% p@g{bn;ﬂfgﬁcﬁ? eg/tl? %nclLbd%Q a're _beg{é recl}]udrlhg Iﬁ%)ghglactlc

tl\&ﬁlniﬂm't vdlms‘asGLm coﬁfﬁoﬁﬁdl leVe, samtvdfstat n@lﬁ f@ deiEWpiag @dn-insulin
P-1 conmpound is the quantity that results

aBee ARV LOUATHIG). HetismgRubioct shaleda thosa gy impaired
ﬁ%m%nflzrgcir%gﬁ %Hfﬁmeld stl?n g%(gﬁe %fug]%&% %v&\ﬁgc,e?odly wel ht 1s about 25%

toaSUJetlnn’ee ece
abbdvemdratal bedy \#elghiefsr t’hed;ubjlaetfsdmgm and bédyelmtild, suh;d:amjwsth a partial

one Qr nore e follow n % an | ioratio
p@ﬁ%e%tmwns( SRS At P65 o Deaesghitin depedent
d%@ﬂ:bts!ugj’bctszv)/h@héi‘/% hay gbdtatldhgl ABBEEs £id sub}ERWHFhave had acute or
assocli ated with d| sease or condition; 3) increased

hmmgepanpgcauumraedslvfw Idevqlmngbgremsehmﬂepdmdentrde@wtmnt
and ter | of I,if ared with t
o beerns Frged PR tdmituns SFuE ARRERG ol chf'Be used to

noﬁﬁil%tﬂlé(&i glﬁ&i&@lleve}% p@v@’rﬁ@iﬁéﬁeﬁfé [eélt detePSREASH) Ci’ncfu‘éé B-cell
the treatnent of diabetes is the quantity that woul

prelifatation,rstigrudate grsulso genedransérifionoep-WEuRkeO P Y IZBRE-1 or other

PCT/ 004/ 00608 t t
A IBEaRCEIPvS P asl Ao ARy e Jomea Prielly Gifroantisf gells into
B-&e1ls hﬁlmlﬂﬁé fL ceq’lfre]gﬁc%'ﬂﬁ '1ﬁh15 ée'l Czﬁ‘)gt)f?ﬁﬁ I%Eﬁl%neao%dy weight and

reti hopat neuropat y “or ney seas
1ﬂdifcé®mugmdaosanount of a PEG)/I ated G.P-1 conpound for

th f d t tity, t ul
ol aghn SRGHTRT N Hokr e st dompapnbinhe pyty tha
r%ﬁ?ﬁn Qﬁes?xleﬁ\ﬂ?etrﬁﬁuéc Qﬁ(ﬂ&dprgbﬁﬂq&stfac ¥ el Rhd %Busﬁl?QﬁHaE@eptable

treatment wth anti-hypogl ycdaem c¢ drugs such
seighdffeats| whmetdmmlsﬂaredzto khisdbjretdh opebof GhB4I necepawrdsztlmulanon A

et AR i IS s B8 O LhaRlet i 1} s B icration of
teRRHoRl) bR claasy it the ARERe drxeoﬂambnez)cy RS tid6hsefof

the characteristics of the subject, such as general .
spi@atonks assepeated with thyodiseape prdrnditoa; Bhinereaseddongsvity gg@pared with

the absence of the treatment; and 4) greater quality of life compared with the absence of
the treatment. For example, an “effective amount” of a PEGylated GLP-1 compound for

the treatment of diabetes is the quantity that would result in greater control of blood
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10 Typically, the PEGyl ated GP-1 conpounds of the
present invention will be adm nistered such that

w@bm@gnesbevel s are within the range of about 5PCT/US2004/006082

pi conol es/liter and about 200 piconoles/liter.

Opti mum plasma | evels for Val8-G.P-1(7-37)OH were
determ ned to be between 30 _pigconol es/liter and about
200 piconoles/liter. A typical dose range for the

gﬂﬁ%(éeacggge gFP ox}th% ?1%81%86_{1%]; of Hgatﬁl(rggt; ﬂ{%geb§§8%1{ft\{§%%o#éay in the

range roma
peyet dﬁyiatﬁamrc caﬁnphdaﬂdns sucﬁ’f ae;freﬁm;iamy, hdweoshinagrckidRgiodiscase. An

fromabout 0,1 ng E‘dr é t o about égo grg per day, . .
niffestivp e witasl § FERyiatedhGlb- icoampagnd &F thoprenerfioniaf diabetes is the
B@n@?ﬁ’tbaﬁﬁvoﬁﬁ@eﬁ COl’lll ngq%ﬁﬂﬁ?é absBcelof balintnd tﬁ@%@t of elevated

an al so be conmpani on dani ma
bleod .glucdsrgsyels: tias reqaﬂel trediteneht Wﬂh anfi-hypogydaemlisdifugs guch as

C . hor nd. the.l.i ke) and

Pty by rongig ey T SabaBhbisknitinen i gs,

and t Rg “bfk&ive aﬂlﬁlnf’ﬁﬁ{th@?EGyﬁ% G1oP-9BR/IpBLA hdiRinistered to a
PEGyl at ed GLP-1 conpounds of "t he present I nvention

subpedd avilbplsp dcmdbyl the typg and aentsityloftbe Hisekse ahd oo ithet ¢haracteristics

se .ar sol jd-phas ti de synt.hesi. te i ques.
BEE Suidecrs e @S PORTA nPP pfrsed ARl iy s Biah g grues
TOpicAby, eePBd Hate TR P-@ doBipoedstof ik preseﬁmslkzeﬁuda Wil &%dmmlstered
Reagents for solid phase synthesis are comerci al

ek th%tmlaémafle\relaea@awﬁt@ therranaendf@hewts IBP@?@éHh(eFlaE% échut 200
k¥bmeBohie, BARRm BERGH A5 RYRL 058 GOE S RNORE AR crmined 0 be

bettveerd 80 picgmglesdive, anﬂrabblﬁ(ﬂ()()lpg:ofrﬁtﬁesﬂ[tbmo acid to be
react ed, co%l i ng, decou Ilnglit and cappi ng_ of

unr ealti¥RicafoRprangr dor thaBEGYkidFLE- 1 compeupgsofithaptsyent
RivBARAS Wl éﬂ%&‘ﬂoﬁ%‘ggg o nh@ﬁaebhsﬁ{orabaai 1@%9?8%% ?rfo%h adult,

e grow ng pepti aresin s coup
Prederablynthe dasage eariges fmom abeut 0.4 ahg/pertday saghouad 00 mg per day, more

BB SPhAnb | DB del SE b Res0s
PCT/ Ux2QE1je Q0 B0BRamnaf Agéfe?a@lypi hilHar2 88N¢ah 23468 ASanimal,

di cycl ohexyl car bodi i m hy roxybenzot riazol e
e.8d campirigeanimels (g .dlogsopisopid the h&@)afnrmeammhle (e.g., cows,

ek STELORAL oA Heh) Ay BEG4R ) BB raby S0 Binea

resth using a eagen

pfgbfdndqh@]ﬁll&gtl c acid or piperidine, and the coupl i ng
reaction repeated with the next desired N protected
ami noThepeptides preddo gerpsete the RE(aYlaedGlde1 epmppunds of the present

ﬁ%ﬁt?ot?l n3 g?%&éﬂﬁ%ﬁ@@aﬁa?&ﬂ%tﬁ%ﬁ?o% ‘.go‘ﬁg)%‘é& dgfbohﬁ ‘phase

art escri or exa
WtRle syﬂhmmthmqw@ Fapide Synﬂiegadfrs are doymhdremlly availabtehfiom, for

WIe ndS s, 1991, heetlr teachln
S CORRGR BOGSSISS h EPRFEnES oS P 3l Base Synthesis are

%oFIﬁféﬁ%%éHMYaQﬁﬂm&%r B, ﬁ%%jl\/ﬁh\%’srt L TEEFRIRENS BTP B d phase
peptide synthesizers can be used according to manufacturers instructions for blocking
interfering groups, protecting the amino acid to be reacted, coupling, decoupling, and
capping of unreacted amino acids.

Typically, an a-N-carbamoyl protected amino acid and the N-terminal amino acid
on the growing peptide chain on a resin is coupled at room temperature in an inert solvent

such as dimethylformamide, N-methylpyrrolidone or methylene chloride in the presence



10 The peptides are al so synthesized using standard
aut omat ed sol i d-phase synthesis protocols using

WO 20eapeesyx ar bonyl - or PCT/US2004/006082
f 1 uor enyl met hoxycar bonyl - al pha-am no acids with
appropriate side-chain protection. After conpletion of
synthesis, peptides are cleavgg. fromthe solid-phase
support wi th sinultaneous side-chain deprot ecti on

s r
SRR o I AR B BRI P e an
Hﬁb@ﬁﬁah% IdEISEr o) R MmO, \Mﬁaﬁl\ﬁ:aﬂ&arﬁwl pEGISCtifg giup is removed
acetonitrile gradients in 0.1 % trifluoroacetic acid
fore fhe reyutipg pensidedesin vying » reagentsuph ayfedlugraacetic acid or piperidine,

TE

Jggg yéét{pﬁﬁg relfacﬁéﬂ ng,act&!l &;ur he ﬁe&gggﬁl ngmect iAo acid to be
added it the peptideohaide Bujthibls enﬁxhvrmmt:m gxrmhys aﬂed;edll ltrto)WnQﬁ the art

pepti des can _be verjfjed by nmass spectronetry
g 315 drasribedh fyexagplspin Greeh an%“ﬁtﬁ%eé’lﬁgteﬁuf& Grdjipstin Organic

Sf}gl‘}{e&‘?‘ REh V%{i) Te{h% JoRY E1¥oh M btire! ‘l:aléﬁfnr eg?grgk%é earr@ﬁlcorporated by

owi ‘ng exa les t at are not inten
refendrice gk anmplesincindg t-biEyaN RS nyEEBop) sndifluor@iGyktibk prarbonyl
g P-1 rel ated anal ogs: PEGyl ation reactions are run
M9+ conditions that pernmit the formation of a 25
t hi oetistepl@éithre %sgyﬁth&ﬁéehym %B?anﬁﬁd%ﬁxt&rﬁ‘zﬁe@ﬁlidtﬁ}ﬁ& synthesis
ranges from about hi ol -containin
peloroldasivg r&bemwaarb@né qraﬂ@eerfyiroﬁhqxxcerbmyhﬂpha-ammsis with

ent r at,i

%P85°é’ﬂagensé‘¥ ?l?aa“h%?ﬁ@éh’?/ R gl Ofisé’ﬂ%’SF‘&tRfPé‘.‘“fﬁeedeaved
R edotid-fRakt supp6it Withasimsltdnkeiks 4i6OLiRtie deptsiebGon usmg standard
rever se phase HPLC or size_excl usion chromatograp

n finprige me&wdﬁa_ﬁmﬁe@ﬁawg @essthgp furthes puiafied vszrwRéwrsed-

%\i}%ﬁ]}?hﬁas gé/éh +§ %fL&S ‘%@Tgﬁ‘é@gh a}?ﬁ’lnﬁ %rg&?ﬁl{s% 0.1%

tAépbiodegicaci (ﬂ@ac)t ad remwe etb@tdnli]ﬁlqo peptédel ylfedlyeplgllgﬁdd’rom a
uce derivatijves

| ei m de, (PEG: imde
P 0869313&% 9 1% tTgé"hé?ft 1%{8%15@/%”2@64 Gesanbe verified by

e

speGromgry. 1P®t1p¢mda)1 besoldbdized ueztlulenuszbuffermt r@O@almﬁ
phosphat.e b ffer.conta EDT. H 7.4. The
Sol ut Mrinre lpnéwlﬁﬁﬁrag}%%w'?f@?wﬁ XHGPIER At &35 § o
ih@nm%eémmlﬁg iPinyRaoxy- PEG- MAL, a bifurcated PEG
mal ei m de (Lot PT- 02 - 10, Shearvvater 5 Pol yners,

Inc., Huntsville, A abamafEXAMBLES nol e/ ol e rati o of
PEG to pepti %ﬁmﬁ?ﬁ_gﬁ@%gg%l £ PP IRERRRbRY, 2

hours. Then urified

by REGHLGn ehatiods bR ua add&y:oﬁdlzlenﬁmt pkﬁtr@tfthHRiriﬁatlaxm 6f a
tested for in vitro activity

thl@mbsr pond. napeeificalie thespld of Bﬁ smuttlﬁn mgea frarrbf&@u% tq pudjthe
? cgﬁﬁlnﬁr%&BE%/ ?&artﬁglgﬁa\a@% ﬁm%@ G oMP 281 631 eRcess of methoxy-

ective
PEG2 MAL concentration. The PEGylation reactions are normally run at room

temperature. The PEGylated GLP-1 peptide is then isolated using reverse-phase HPLC or

size exclusion chromatography (SEC). PEGylated GLP-1 analogues are characterized

using analytical RP-HPLC, HPLC-SEC, SDS-PAGE, and/or MALDI Mass Spectrometry.
Thiol-containing GLP-1 peptides are reacted with 40 kDa polyethylene glycol-

maleimide (PEG-maleimide) to produce derivatives with PEG covalently attached via a
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the i ntroduced cysteine residue using

mal ei m de-activated bifurcated 40 kDa nPEG
w@ Sheasisat er Pol ynmers, Inc.). For the PEGyl at i PEIT/US2004/006082

reaction, the peptide to be PEGylated is dissolved in

100 MM TRI'S buffer at pH 8.0 and a 1.25-fold nol ar

excess of bulk 40 kDa- nPEG4ixp-added. The reaction is

allowed to stir at roomtenperature for 2-3 hours and

[ vV (<4 )

g o e 1o Py PR S DAk BB 7.5

nipCl. STLIIBOIFKBMI;MM-I@E’nlmﬂ2€E)Olﬂﬂ1M$;)mB}ﬁlamJbuffdredntbijn@’ﬂ(DmM
hy on a Mono-Q col um (Anersha

excha hr omat ogr a
Bidsdtbhded heé?l,ytlowsstggt By widhpreais iy ghlascp\hmn is added 40 mg

OIpE
?)SPFEH-OSS)MDa2 g%g’ng%lg?%tdﬁ reactl gﬁdgv:ﬁort]# }C)EI_FFQ‘?:F aﬁahearwater
Palyiiets, dma) dygssalie M lasanGl)q B33 \MaGhe/mola mmdk&(m&e.bude)e The

RG5O PR LRHRad B aE B8 BApbRRBUde T purified by
RTeHPLCa&ﬁgac‘fErfz@d BE siz@leﬂclugﬂoﬁ EHAI©O¥hd Pé%&:ﬁ%lain' v%‘§ actlety

et hanol am ne hearwat er  Pol ymers, Inc
the PEGyl ati on react| on the peptide is dissolved in

100 mM TRkEnpls 2uf0kena- IﬁiGMlﬂmdﬂreactibn%Hﬁ OlL® amalogs

AbsoRiEs] BTHEICh & Girlied {0 Papp, RPNELBIYE ShAP gy PEGylated a
t&ﬁﬁir&‘lucbﬂ‘ cPUind késidﬁb 'ﬁgmﬁ healeiRiEa divateldi il di 08l e AIPEG

he reaction is al to stir at roomtenperature
($1twrvzater:§’qlumm§, Iand F hetlne dPEST Watteah reaction; thh pegtilek@he PEGylated is

SIRGRAAAR B A S 135 B RURERLED S8t a0

mPBG {si @ded)Y Tl Weadtio?Qs eNGhHEN@sstie bt R0H! tefibamtite &3F 223 hours and
Mono- Q col utmm ( Aner sham Bi osci ences Corp, Piscataway,

thqy)dlqmeﬁ@vanwmﬂ kPaaesphrang) agaigst 9 miiiirgte 10 mM phosphate, pH
TR ROBELORRRBR L s IR By ioncctane
cﬂnun‘famgﬂpﬁybnrzem{enb-@ colwmnmgnteMaBaBNed‘lalcbkCor[QREcBb&b& NI)
st are seeded at 20,000 to 40,000 cells/well/100
“f‘ g | gEAdi kAt RGURl AlBogBS into a pol y-d- 1 ysi ne
coated 96 well black, clear-bottom plate. The day
after 5 seedl ng, the medl umis flicked off and 80 |
pl asnexdmmpe 3 PVRRE3. pradtemide@aactioh evitthGE B- 1damlogs

1 d 201 _af ;- d s
0. 5o bl analis iy anCis P?Zfl‘ﬁ?iﬁff EEb Ve LPTIGHE Sty
PEEQHat eﬁdheqnﬂoau&a@sxume réssdiRddaG hAeRaasatlated 3.%Da mPEG

generate a dose response curve. nerally, fourteen

teginingtqgdoish & biptdadisteatpyl phespBatidyh athenelamined DSBEN £Sheanyaer

a sed tQ enera eadoere
PERELS 1) e Fe gl b Rich, SRR HE s U8R FERAPRRE Tis
béffférent pH $ 1@ $1.05-foldahdlat éxeBsswifb] DSPEREHRDAPEG-maleimide is
ptide, 20 | of (3-lactamase substrate (CCF2/ AM
&Eﬁvé*fbaolmec)thar@l chdded toapproximatsht 1 On te awist Husedpbiliging the

D%@Er&@ﬁD%E@}hmEfeﬂﬁldg.l HY £2&G0RGE allc?wgietto%ﬁphtr}%gmqgmserature for 2-

3 hours and then dialyzed overnight (7 kDa membrane) against 10 mM citrate, 10 mM

phosphate, pH 7.4 at approximately 5°C. The PEGylated-peptide is purified by anion
exchange chromatography on a Mono-Q column (Amersham Biosciences Corp,

Piscataway, NJ) using a NaCl gradient at neutral pH.
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cytofluor. The assay is further described in
ZlI okarni k, et al. (1998), Science, 278:84-88. The

wo edokovdseyy PEGy| ated GLP-1 peptides were test eRBICEHES2004/006082
descri bed and had EC50 val ues 15 stated below (wth
VBGLP-1 equal to 100%: V8C16- 3. 4kDa DPSE- PEG 4%
V8- 3. 4kDa PEG FMOC 87% V8C38-13. 4kDa DPSE- PEG 18%
V8C38- 4CkDa PEG 3% 20 V8E22C16-40 kDa PEG 0. 7%

VBE22133CA5- 40k D BERACEX /Ll SacliviiasshyS % [ N=5]
Exanple 5 - PharmacokKinetic analysis O erivatized
GLP- HEKep?3 ddlskxpESyihgtietuian-GLRd abegtor MBHR2ths PadBerdd.LC
PEGyI at ed, 5- i fi 25 - ' :
chuphid b Sesedaabal oribogciurpeiiafbbrTenpedium

vxfltﬂbltoe/FF]ﬁ info 9?51?/ -Rlysind-chatd@ok gvetllooléf@é @le%&tgatn? 81rairé.1 €The day after

ani ma s per timepoint for IV, 3 ra
seeldrrgpthenneduﬁmns Sickedoff antl 80 pdplavanifea DMENemebiRimvisexdded. On
and 336 hours after dosing. Plasma is caollected from

thegbid danpfter saetang RRIM) £& HlaE’yilarfE?G|Wﬁf%ﬂ’éﬁ§1§hy’lth 0.5% BSA

Le .8k ]
CS’IH%B[L% aig peng“o C?l’ﬁ%ﬂ H?Bgslg}%Gnga pfgﬁ en?glﬂlﬁ% ggfie%to each well
ta3genkeritd® dsse(réipohbandirve. RGererally, f@ptees dittitidris@ontainiidfom 3
phar ancoki netlcﬁﬁararreters is reported in the Table 1

nppanapar ey 0ngnormpian PELy katsdopeptife, are m&@wa&e@aratg_@dqse response curve

ﬁ%ﬁ‘g‘k@% : ueseéah gé%@%h]lﬁﬁlleg taAI‘j{}l%I]I 5ol§1&1tr bt ‘ﬂg‘%{ﬂ%h e’@f}%&!
PEG@M@Q&@ﬂae FZUTul ldszglaéltbﬁl@mstrats QCGEJ?AM Jdravees hBS) Bradded

elimnation half-life of approximtely 1.3 da%/ .. No
angiperlation cppiinusgd fooh Ben s pihishdiine Huersassareis dgtepningd oy a

8524 5
B R o AP AR Hbk i X B AR science, 278:84-88.
Thé édloxnogPEOGatel GELP A gleptilicsghere sasbeelus alnsmbsd and had ECs, values
bi qavai | ahi | |t ppr ely 60% are observed for
Stf‘{?a%(‘?@‘%&ﬂﬂﬂ S%Lé'gtﬁoqé for{@hﬁ’bound Route C,,,aXa T.Xb
VAU akby BYsElpEe Vss/F %Fg  geg/ L) (d) (ng h/ni) (d)
/'h/kg) (nml/kg) V8E22133C45 |V 1135 0.00 30293 1.5.

V3-33kIBIPEQGRMACPEG Sc 187 1-281%128 1.3 5.5 256 60 a
Xi 0 \ pl asma concenggyation. b Tinme of
%rm"oﬁi’gﬁ pl asma conceﬁ%(atl on. C Area under

ViOg-q0kBRmEGoONncent rati on-ti ne3egrve neasured fromoO to

infinity.

V3E22C]6-4 kDa PEG 0.7%

V3E22133C4s-40kDa PEG (CEX-51) 9.4 +/- 1.5 % [n=5]

Example 5 - Pharmacokinetic analysis of derivatized GLP-1 peptide
A PEGylated GLP-1 analog (V3E,133C4s-40 kDa PEG (PEGylated, C4s-modified

CEX-51)) is administered by intravenous (IV) or subcutaneous (SC) routes at a dose of

0.1 mg/kg to male SD rats. The animals (2 rats per timepoint for IV, 3 rats for timepoint
for SC) are bled at various times between 0 and 336 hours after dosing. Plasma is
collected from each sample and analyzed by radioimmunoassay. Pharmacokinetic
parameters are calculated using model-dependent (IV data) and independent (SC data)
methods (WinNonlin Pro). A representation of the pharamcokinetic parameters is
reported in the Table 1 below. By IV administration, the PEGylated GLP-1 analog has an
elimination half-life of approximately 1.5 days while by SC administration the PEGylated
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10 d Elimnation half-life in days. e Total body
cl earance as a function of bioavailability. f Vol une
w@boodiogised buti on at steady state as a functi onP@Ff/US2004/006082

bi oavailability. g Percent bioavailability. 15 Wen

V8- AP(7-37)OHis simlarly IV adm nistered to Fischer

344 rats at a dose of 10 tg/kw.- profoundly different

cl earance and elimnation half-life values are

/

(ﬁlli‘} ghl?«ﬂg% B3 an & Oél%ﬁgﬁgiémifegf %ﬁliatgl}‘}%gda{ys No d69erse clinical
obs&wmswssoﬂ;&tédjmtlﬁ’%ot BE@ﬂhanlsniatlc(Mﬁ“-(hbmgfkge‘dgEzzl33C45-

)) is agnj.ni.stered Rhy intravenous or. .
koS Mittiea Bty Tk HGRRSGa relyiRely igh
siBRBInENRARIVEHS BN S xintHEy %Oo/aga}esotﬁéﬁe@ k§dhéEompound.
various tinmes between 25 0 and 6 hours after d03| ng.
Plasna is collected fromeach sanpl e and anal yzed by

r adi S.iglggnoassay. Phar macoki neti c paranmeters are
cal c d usi ng nodel - dependent (IV data) and

I ndependent (SC dat a)c et hogs® (WAONRLH 1 ne, B 0) . cAF Vss/F'

repq:‘ié’éﬂ@ﬂ?‘htl onReHte t higg/mphar @fy\:o@gﬁnﬁ/qﬂg Pad)amgheNtPkd)S (mL/kg) %oF*
reported in.the rable 2 Del By TV adm ni stration,

t heE,PE@)at ed BLP- 1 1333 og(?wﬂas 30283 i mi hation 3.3 161
halbkhd pegof approxi mately 5 hours while 30 by SC

adm ni stration gche PE@/ at ett2GLP-1818hal od-3has and 256 60

? MlakittufttdbséedMshm lcbAcnttio/PPr oxX1 mately 61.6 hours. VO
® 20RAIrORRBR% SsdrvsiANA/ BRRABAIon- 33- Table 2. 1V Dose
© APda iBdler the GIBHA cH¥BRral{Bme clriefhedshre¥H8m O(tmﬂﬁﬁ%'.

I En@ination HalBlifdin‘dayerl (h) (nml/h/kg) (ml/kg) 0.1 100473

¢ $881Dody Deakdi2e 49a Rcton@f Bibavailatility] 00474 2282 4.0 130341

¥ elurhe Of didirithRiof at th&QﬁZtZte 264 Binbhida o?@%@\glaalﬁ fty8 0.46 51.3
e PRt KidhRilabilify 165204 59.5 0. 63 51. SD 509 2.1

1244991 17.4 O 16 5.5 SC Dose C,,, axa Tmaxb AUCO_"
tv2d CL/Fe Vss/F (nmy/kg) Animal # (ng/nm) (h) n *h/nL
Whﬁ)l ‘{mGLB(](@)QHd_s/sMgﬂarly IV administered to Fischer 344 rats at a dose of

10 pg/kg, profoundly different clearance and elimination half-life values are obtained as
listed below.

Clearance: 1449 ml/hr/kg

t1/2 (hr): 0.05

A PEGylated GLP-1 analog (VgE,133C45-40 kDa PEG (PEGylated, C4s-modified
CEX-51)) is administered by intravenous (IV) or subcutaneous (SC) routes at a dose of
0.1 mg/kg to male cynomolgus monkeys. The animals are bled at various times between
0 and 336 hours after dosing. Plasma is collected from each sample and analyzed by
radioimmunoassay. Pharmacokinetic parameters are calculated using model-dependent
(IV data) and independent (SC data) methods (WinNonlin Pro). A representation of the
pharamcokinetic parameters is reported in the Table 2 below. By IV administrétion, the
PEGylated GLP-1 analog has an elimination half-life of approximately 59.5 hours while
by SC administration the PEGylated GLP-1 analog has an elimination half-life of

approximately 61.6 hours.



10

15

20

0.1 100478 657 72.0 113518 64.4 0.88 81.8 100480 976
48.0 138306 58.8 0.72 61.3 Mean 817 60.0 125912 61.6

wW@2@0/098265 5 a Maxi num observed pl asma concenPCEHUSIING/006082

b Time of maxi mum observed pl asna concentration. Area
under the plasma concentration-time curve neasured
fromO to infinity. d Elimnpagion half-life. C Total
body cl earance as a function of bioavailability. 10 f
Vol unme of distribution as a function of

bi oavail ability. SD = Standard devi ati on. Exanple 6 -
Phar nmabdelynam ¢ anal ysis of derivatized GLP-1 peptide
15 A PEGyl ated GLP-1 anal og (V8E22133C45-40 kDa PEG
(PEQylated CA5-modified CEX-51)) is adnministered by

subelY aneous (SC) route at doses of 3 nnmol / kg

(12 93&7’}&9 =-—0—6G2 ‘ =0 i 3\ P Wa v
nno 4 1k ' [80q o VSS
N0 (e 1AM = L /kg)

Al PU T V y
The| afthal s T 4006 tiln%pm H273re ddsed wi '
singl e inj eéqq46'f'| of 2884 her 4the PESAYL ed 4é|_1P 1 QEW 46.6
analog or v&Hl4die a2612: 004 Thélif%e ar’é.% henOf4ést ed 51.3
ovefl ni ght avicaman | PRA® (1 d.7 dexd65xd/ kg 59.5.) 0L3 51.8
performed. Sepeat saifdl es for gl 1044921 and7idnsul Oriéare 5.5

takenqume and after the glucose injection at 15, 30,
60, 90 __and 120 minutes A rpnrpqpnf ation nf the

phaf aﬁ@&?dyn@,mnglﬂaar zﬁmfersTmas repboed i tif'he Tebffes  Vss/F'
bel ok 2004 goed jpoodigsmdgdy (4. (gilihke (mL/kg)
AUC| véhi cl eI(B)4ﬁB”DI FEG 10 Bl PEBS518596%4745 282(%3 81.8
297p5. 25 SHKBB0S 34884 228806.5 6B8WH 33388 481D5225  61.3

733R0. 75 55%&h 25 549138. 2560.61703258422. 9.625024.89 71.6
72067.5 46/07. 75 Z24808.5 Average /0272.75 41217.38

34060. & 6574346 437 5519.325 pVal ue
0. o006ag T Hls Tk A el SRR 0 Doy 0

¢ Area under the plasma concentration-time curve measured from 0 to infinity.
¢ Elimination half-life.

¢ Total body clearance as a function of bioavailability.

fVolume of distribution as a function of bioavailability.

SD = Standard deviation.

Example 6 - Pharmacodynamic analysis of derivatized GLP-1 peptide
A PEGylated GLP-1 analog (VsE2,133C45-40 kDa PEG (PEGylated, C4s-modified

CEX-51)) is administered by subcutaneous (SC) route at doses of 3 nmol/kg (12.33mg/kg
=0.62 pg (microgram)/50g mouse) or 10 nmol/kg (41mg/kg = 2 pg (microgram)/50g

mouse) to male C57BL/6Ola1Hsd-Lep°b mice versus a vehicle only control. The animals
(6 mice per timepoint) are dosed with a single injection of either the PEGylated GLP-1
analog or vehicle at 11:00am. The mice are then fasted overnight and an IPTGG (1 g
dextrose/kg i.p.) is performed. Repeat samples for glucose and insulin are taken pre and
after the glucose injection at 15, 30, 60, 90, and 120 minutes. A representation of the

pharamcodynamic parameters is reported in the Tables below.



Strain Muse | D GRP Wi ght 3 ucose Actual G ucose
ob/ob MR A 49.7 231.4 462.8 ob/ob M5 A 46.9 260.5 521
W®@bioalooIsE3 A 48.5 206.3 412.6 ob/ob NA A 47. 1 POPUS2004/006082
419.2 ob/ob NI A 46.8 180.3 360.6 ob/ob NK A 48.7
222 444 Average 47.95 436.7 St. Error 0.48563
21.99944 3 nnol GLP-1 PEG alysab MO C 49.4 187.1 374.2
ob/ob MP C 45.7 212.8 425.6 ob/ob Mr C 53.3 253.5 507
ob/ob NC C 49.9 226 452 ob/ob NE C 50.3 247 494
ob/ob NG C 49.5 207.7 415.4 Average 49.6833 444.7 St.
Error O. 99]144 2%7@(2022 10 nmol GLP- 1 PEG ob/ob M] D
49.3 259 AL .8 ob/ob MJ D
2 atlils / 2 5.2 ob/ob
NB D 51.5 18%5%53”,’»1 4 2%296ob Nt39fb651256 196 5 393
Aver age 47.56819341. 1 34384 Err 01226023384 21.50366 WO
2004/ 093823 P038$2004B38138082 48335¥8hicle Tinme O Tine
15 Time 30 Ti3R0GG Ti fE793(R5Ti mes4028.25Mouse | D Dose
Actual d ucose7piual 4dxcse Agisgad.5d ucose Act ual
A ucose ActuaiyoghycosgeAgtual Gygess MR 0.0994 124.8

771. 9 668 0053 42991 568.8
i g At kel T
‘SA‘??E 204 AE?% 37 135 8928 609. 3 383. 4

q

pValue 0.000659 0.000365
Vehicle Day(0 Day0 Day 0
Strain Mouse ID GRP Weight Glucose Actual Glucose
ob/ob MR A 49.7 2314 462.8
ob/ob MS A 469  260.5 521
ob/ob MZ A 48.5 2063 412.6
ob/ob NA A 47.1  209.6 419.2
ob/ob NI A 46.8 1803 360.6
ob/ob NK A 48.7 222 444
Average 47.95 436.7
St. Error 0.48563 21.99944
3 nmol GLP-1 PEG
ob/ob MO C 494 187.1 374.2
ob/ob MP C 45.7 2128 425.6
ob/ob MT C 533 2535 507
ob/ob NC C 499 226 452
ob/ob NE C 50.3 247 494
ob/ob NG C 49.5  207.7 415.4
Average 49.6833 4447
St. Error 0.99144 20.46022
10 nmol GLP-1 PEG
ob/ob MJ D 49.3 259 518
ob/ob ML D 474 2219 443.8
ob/ob MU D 464 2326 465.2
ob/ob MY D 482  227.6 455.2
ob/ob NB D 51.5 185.7 371.4
ob/ob ND D 42.6 1965 393
Average 47.5667 441.1

St. Error 1.22384 21.50366



NA 0.0942 247.2 577.2 612.3 623.4 528.9 699.3 N

0.0936 174.6 469.2 628.2 635.4 506.1 687.6 NK 0.0974
WQBH46%B23 649. 8 662.7 495 572.4 Ave 171.25 498CTIUS2004/006082

638. 15 693.2 510 535.85 StError 29.71165596

43. 2838538 28.99511166 41.42960294 9. 978476838

82. 05989581 3 nmol GLP-1 PEG4VO 0. 0988 70.2 206. 4

325.2 240.9 214.2 NP 0.0914 96.6 386.7 408 295.2

196.5 Mr 0.1066 84 308.7 369.6 273.3 247.2 NC 0.0998

156 481.2 521.7 532.8 449.1 389.7 NE 0.1006 158.7

453.6 531 287.1 258 518.7 NG 0.099 83.7 433.5 461.4

2

0634033 ey & 1 g 7Time 120

al Glucose Actual Glucose
@ '004544365 6684

.¢;353%§§% 08b21860§f? 10 ﬁﬁﬁl aP’? PEG MJ 0. 0988

> 16474 31203 290.°8217. 8% 0. 0¥48 68. 1 318.6 %
3 189 1¥82 W 079928 114°6 38476 489. #8420. 3 93
W“o 097691 186 469§1 6 66%23 44?353‘ 347 106363 3 “‘NB

277 5 2??67 2@@54 147“@ 147 GBY8 1076¥2338 45“371 25”85

278. 45 3B §°BUR6O 543 2888% r GFO1838HABEPA 2973EFH gRREe9s8!

58, 18448 53. 42159208 72.14284441 43.7524685 pVal ue
3%@80093 0. 06660094 0.013403998 0. 002986998

é} 8 0.018193 0 15 60 90 120 Vehicle Ave
17025 3% 7 § .15 % § 2 518§83 §%93nnol Ave 108'%

37835 436 465 %o 2 3086 1qkd0l Ave 107.1 %6
6 3 6 47.2

33 45 25 78. 45 °943. 9 2#3° 25 B\AD 2004/ 093823
EUSZ J 00 §2 2 521.7 532.8 449.1 389.7
100 15 453.6 531 287.1 258 518.7
NG 0.099 83.7 4335 461.4 378.6 310.5 405.3
Ave 108.2 378.35 436.15 334.65 339.2 328.6

StError 15.91596683  42.33590084  33.90384197  43.80457168  57.00166664  52.57307296
pValue 0.074622229  0.127534361  0.012940369  0.004544365 0.073533898  0.021860517

10 nmol
GLP-1 PEG

MJ 0.0986 91.2 164.4 3123 290.1 217.8

ML 0.0948 68.1 318.6 2853 152.1 135

MU 0.0928 114.6 384.6 4893 4203 385.8

MY 0.0964 186 531.6 606.3 4473 347.1 363.3

NB 0.103 92.4 354 261.6 151.5 117 210.6

ND 0.0852 90.3 271.5 2727 209.4 147.6 147
Ave 107.1 338.45 371.25 278.45 203.9 243.25

StError 16.88549674  49.69268055  58.24718448  53.42159208  72.14284441  43.7524685
pValue 0.049860093  0.06660094  0.013403998  0.002986998  0.040209038  0.018193438

0 15 30 60 90 120
Vehicle  Ave 171.25 490.7 638.15 693.2 510 535.85
3nmol Ave 1082 378.35 436.15 334.65 339.2 3286

10nmol Ave 107.1 33845 371.25 278.45 203.9 243.25



Vehicle Tine O Tine 15 Tine 30 Tine 60 Tinme 90 Ti ne
120 Mouse | D Dose Actual Insulin Actual Insulin
wa\edonmd3sbnsul in Actual I nsulin Actual | nsulin PCt/usio04/006082
Insulin MR 0.0994 2.7 2.7 2.7 2.7 3.3 M5 0.0938 12.3
3.6 2.72.76.9 MZ0.097 2.7 2.7 2.72.75.1 NA
0.0942 6.3 2.7 2.7 2.7 3.3 3:86-NI 0.0936 3.3 2.7 2.7
2.7 2.7 3.3 NK0.0974 5.4 2.7 2.7 2.7 3 4.2 Ave 5.45
2.85 2.7 2.7 3 4.4 StError 1.498832879 0.15 0 0
0. Y?1d05081 0. BHR7128%43: 153 N 30GLP- imREG MPrQ9d0988i1me 120
4 Mouse 1D EDox Act@! 1ftulif ActufPin®1in0 Bchd 15uli7_Alal Bsuih2 AfuaBnslin Xctbal insulin
MI &MRI0669084 4 475 4.8 814 2.7 27NC 0. 0998 70.8 59.4 ,,
69. 4. @oB2. 7180 NE 061006 27.9 14.7,24.6 11.4 12. %
25. MZ NG 997099 212. 6 1328 10. 8232 12.62419.5 ave 21.2
18. M8 210m411. 68 19.4 14.95 SError 1g; 54808Q39 26
8. 4280780M3610. 13331418 21 793295545 6. 650563886 , 13
4. 78K5049®14  pMal ue 0.498202864 0.11849731 0.123985904
0. 02388554 0. 577582835 0. 089630323 10 nnol {LP-I PEG
M) 0. 0986E:39.1&sdifir5 135 31.2 3.5 My 0. 094S0b3- 3572712843
36.9 48 19.2 14.4 MJ 0.0928 32.4 13.8 15.6 12 12.3
My3em@lo64 121.2 122.7 95.1 85.8 56.1 48.3 NB 0.103
S4P7IBRG7 56.4 34.8 13.2 16.5 ND 0.0852 70.5 56.7
63.4021 80980, 84¥. 5 Avedi2. 1 498755 48.465 34.05 26.7 5
18. M5 Sp@Hr or 515. 73130637 1612236218018712. 62063786 o

10. 83735508 14.57163174% 6. 035768385 pVal ue 27
0. 088003008 0. 03509872990. 014783024 0..034608886 30
0. 2ME3568@060. 05308745540 15 30660 901120 Vehicl e Ays
5. .48G2 8809 7 @67 3 4.1 10.8 12 12.6 19.5

ave 21.2 18.75 21.4 11.65 19.4 14.95

SError  10.54808039  8.42807807 10.1231418  2.793295545  6.650563886  4.764504171
pValue 0.198202864  0.11819731  0.123985904  0.023885517 0.127758283  0.089610323

10 nmol
GLP-1 PEG
MJ 0.0986 393 16.5 13.5 31.2 13.5
ML 0.0948 135 36.9 48 19.2 14.4
MU 0.0928 324 13.8 15.6 12 12.3
MY 0.0964 1212 122.7 95.1 85.8 56.1 483
NB 0.103 35.7 50.7 56.4 34.8 13.2 16.5
ND 0.0852 70.5 56.7 63.9 21.3 10.8 75

Ave 52.1 49.55 48.75 34.05 26.7 18.75
StError  15.73130637  16.2621801 12.62063786  10.88735505 1471631747  6.035768385
pValue 0.033003008  0.03509872  0.014767024  0.034608806 0.24535686  0.069087455

' 0 15 30 60 90 120
Vehicle  Ave 5.45 2.85 27 27 3 4.4
3nmol Ave 212 18.75 214 11.65 19.4 14.95

10nmol Ay 521 49.55 48.75 34.05 26.7 18.75



3nnol Ave 21.2 18.75 21.4 11.65 19.4 14.95 1 Onnol
Ave 52.1 49.55 48.75 34.05 26.7 18.75 WD 2004/ 093823
wWEODANERAD4/ 006082 -37 Vehicle Tinme 0 Tine 15pdi/me2080006082

Time 60 Tinme 90 Tinme 120 Actual G Actual C Actua

C Actual G Actual C Actual G Muse | D Dose Peptide
Pepti de Peptide Peptide Peptige Peptide MR 0.0994 2127
1188 1167 1182 2736 MS 0.0938 3243 1875 1992 2709
5643 Mz 0.097 1857 1266 1392 1533 2916 NA 0.0942
3666 2571 2322 2082 1932 3051 NI 0.0936 2391 2178
1776 2Y#hicleo469 377lzme°NK Gl:né)lg74T@58’O e 0 2171@92577ﬁme'20
2910 4695 1By 2,264 °:I:§32 Sl 042084 2N3E 30E% st BRhY
280. 35089 Zfor 7235735 ﬁ’gg 3779466 244, 5706936 s
282. TTTR75 4dls 61{8p38 3 ,nnol 3 P-1,PEG MO 0. 098§,
2130 34%¢ 2613,,1989%,, VP 0,,0014 ;234272 5445 4632 4326

4248 MRAD. 1956, 25(d, 2919,2802 4149 3027 NC,0. 099,
9663 10348 6459 719, 9849, NE 0,1006 626 5324% 6747,
3843 988k NG, 099,5010 4812 3475 5670, 63999, 337 Al

5289.6 5155, 5, 4329 470 93 581 H217 3803
1234. 320279 ’% % 6 2\;5 % a‘%
1010 714104 %\ 4)1'7 % g9} # 93&%? 7772975 471.6178538

0.0216§9546 0.012956014 0. 010105544 0.095491566
0. 159%4M4PBEG 10 nnol GLP-1 PEG M 0.0986 7200 3501 4296
10332 SRl  Whosd. 0948 3687:8049.9627 4821 MJ 0. 0928,
5955 630 723814 MY, 09645,16212,1,7643 33266 12423
11124 13843 ,NB 0. 103 8139,:9174,51262,4170 4362 6954,
ND 0. 08R2 12363 844 10785,4947 3867 4896 7197 opeo

NE 0.1006 6726 5349 6747 3843 9855
NG 0.099 5010 4812 3975 5670 6390 8337
Ave 5289.6 5155.5 4329.6 4703.4 5810 6217.5

StError 1234.320279 1163.8275 615.6346725 644.8310244 1010.714104 1447.410464
pValue 0.104283454 0.021669546 0.012956014 0.010105544 0.095491566 0.15910403

10 nmol
GLP-1 PEG
MJ 0.0986 7200 3501 4296 10332 5901
ML 0.0948 3687 8049 9627 4821
MU 0.0928 5955 6300 7278
MY 0.0964 16212 17643 13266 12423 11124 11943
NB 0.103 8139 9174 11262 7170 4362 6954
ND 0.0852 12162 8478 10785 4947 3867 4506

Ave 8892.5 9369 9256 8718 6451 6900.5
StError 1856.727996 2096.294409 1365.273526 1352.954914 2340.865438 1104.975497
pValue 0.015654599 0.025508262 0.001556618 0.035883718 0.263009115 0.082555028

0 15 30 60 90 120
Vehicle  Ave 2644 1932.5 1794 2044 2437 3803
3nmol Ave 5289.6 5155.5 43296 4703.4 5810 6217.5

10nmol  Ave 8892.5 9369 9256 8718 6451 6900.5
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Ave 8892.5 9369 9256 8718 6451 6900.5 StError
1856. 727996 2096. 294409 1365. 273526 1352. 954914

WQ 300008823138 1104. 975497 pVal ue 0. 015654599 PCT/US2004/006082

0. 025508262 0. 001556618 0.035883718 0.263009115

0. 082555028 0 15 30 60 90 120 \Vehicle Ave 2644 1932.5
1794 2044 2437 3803 3nnmol Ave$h289.6 5155.5 4329.6
4703. 4 5810 6217.5 1O0nnmol Ave 8892.5 9369 9256 8718
6451 6900.5 WD 2004/ 093823 PCT/ US2004/ 006082 -38- W
Caim 1. A PEGylated G.P-1 conpound conprising a

QL PChimonpound covalently 5 attached to at |east one
PEG nol ecul e, wherein each PEG is attached to the
conpound at a Cys or Lys amino acid or to the carboxy

t er i AaPEGiiated @leli-d campoundeanprisinga SESy] eerapbumdroyalently

conpo LM ion_hal f-lif l. east n

nour . Hagrned o 1Rt bl PES Wlled, snehoif sfen o <R e

am no campourkEeN@er Ofys @nitholdcid oBt0)thtk &boghenhinaNaniin®acid and
ID NO 1 covalently attached to a PEG nplecule at 3, 2

or 1 dtherauptheddiGrlated SdiPek eempoyndrhas pa ehmingion half-life of at least

consi st f Lys at position 26 and Lys at position
34 an?h%ﬂgurgt position 37 . 15 3. A PEGyl ated GLP-1

conmpound conprising the am no aci d sequence of

GLP-1(,7-_.36 hown in SEQ I D NO 2 coval entl

at t2 CRBECEip et TS Bdg e Sepisae | pming,eiq fdetice of GLP-1(7-
resi dygsog b isdviarin SN RO .OF BR1RAY 2ttdhel % £ PEBYRoREule at 3, 2
position 26 and Lys at position 34 and Arg at

posi t iooh oféhe redduks splefEdfioat thd gGhp-consistmmofiicys at position 26 and

conprising the i n cid sequence of Formula | (SEQ
D oLV feagslpnid® 88 1Y Ep SRIERF
1- Xaal 2- Thr - Ser - Asp- Xaal6- Ser - Xaa, 8-Xaal9-

Xaa20- d u- Xaa22- Xaa23- Xaa24- Xaa25- ) )
Xaah 6 ABROYlatedGLE-¢ cxmpgundreqmprésing thg a8@no acid sequence of GLP-1(7-

Xaa34 = 6- F

035 P 1 A P d oUW e,
desanmono-ofitietredduts seldetadifroar thie gkdup cvdsistidz of Lys at position 26 and
hydr oxy- hi st di ne, honohi sti di ne

a-fl ué%ﬁ%ﬂ%&ﬂonrﬁ“s@ﬂd’rfﬁér POfition 3t hyl - hi sti di ne; 30

Xaa8 is: Ala, Gy, Vval, Leu, Ile, Ser, or Thr;

4. A PEGylated GLP-1 compound comprising the amino acid sequence of Formula I
(SEQ ID NO: 3)
Xaas-Xaag-Glu-Gly-Xaa,;-Xaa-Thr-Ser-Asp-Xaa ¢-Ser-Xaa;g-Xaa, o-
Xaa-Glu-Xaays- Xaays- Xaazs-Xaays- Xaaze-Xaays-Phe-Ile-Xaasp-Trp-Leu-
Xaaj;- Xaaze-Xaass-Xaaze-Xaass
Formula 1 (SEQ ID NO: 3)
wherein:
Xaa; is: L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, [3-
hydroxy-histidine, homohistidine, a-fluoromethyl-histidine, or -methyl-
histidine;
Xaag is: Ala, Gly, Val, Leu, Ile, Ser, or Thr;
Xaay is: Thr or Cys;
Xaa,, is: Phe, Trp, Tyr, or Cys;
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Xaall is: Thr or Cys; Xaal2 is: Phe, Tip, Tyr, or Cys;
WO 2004/ 093823 PCT/ US2004/ 006082 -39 Xaal6 is: Val,

waem4/0938e3 Leu, Phe, Tyr, or Cys; Xaal8 is: SBCT/UII0p4/006082

Tyr, Phe, Lys, Ile, Leu, Val; Xaal9 is: Tyr, Trp, or
Phe; Xaa20 is: Leu, Phe, Tyr, or Trp; 5 Xaa22 is: Qy,
A u, Asp, Lys, or Cys; Xaa2334s: An or Cys; Xaa24

is: Ala or Cys; Xaa25 is: Ala, Vval, Ile, Leu, or Cys;

(o228 b B AL G S Lo A

or

"e X $a; Txtpyﬁyt;rph@)asys N¥dadsves: Gy or COys; 15
Xaa36 is: Arg Xaa37 is: Ay, H's, Cys, NH2, or
i s apSidmis: Tﬂn@rmﬁépb‘?,n 2 or | of the Cys residues

are ?@ﬁ'ﬁnﬁétyPﬁét p a PEG nolecule, or 3, 2 or

s’resi u’es are covalently attached to a

PEG Mdagcis] Gly,éirhdAnpoILysj@dayk;at 20 there are 2, 1 or
0 Cys.in the nolecule. 5. A PEGylated G.P-1 conpound
conprf@riy SMePTdmSho aci d sequence of Formula |1 (SEQ

I D NGy 4) - KB oRad-d u-dy- Xaall-
Xaal2l- Thr - Ser - Asp- Xaal6- Ser - Xaal 8- Tyr - Leu- 25

GI u Msmmzyamazmwmazss ;Xaa26- Xaa27- Phe- | | e- Xaa30-
I_}?u Xa a34- Xaa35- Xaa36- Xaa37 Formula 11
(SEQ y yor G¥er ei n- Xaa7 is: L-histidi ne,

D- hi gtda% lgec,hﬁggaman@r@ysstl di ne, 2-am no- hi sti di ne,
J3- 30 ydroxy hi sti di ne, honohi sti di ne,

a- f | Utaaemist Algl Gl or Cdbne, or a-nmethyl - hi sti di ne;

Xaass is: Val or Ile;

Xaajy is: Lys or Cys;

Xaajss is: Gly or Cys;

Xaajsg 1s: Arg or Cys;

Xaaj; is: Gly, His, Cys, NH,, or is absent;

and wherein:

2 or 1 of the Cys residues are covalently attached to a PEG molecule, or 3, 2 or 1
of the Lys residues are covalently attached to a PEG molecule, and provided that

there are 2, 1 or 0 Cys in the molecule.

5. A PEGylated GLP-1 compound comprising the amino acid sequence of Formula
II (SEQ ID NO: 4):
Xaas-Xaag-Glu-Gly- Xaa; - Xaa;,-Thr-Ser-Asp-Xaa,¢-Ser-Xaa;s-Tyr-Leu-
Glu-Xaay;-Xaays-Xaays-Xaays-Xaae-Xaays-Phe-Ile-Xaazg-Trp-Leu-Xaass-
Xaaszs- Xaass-Xaaze-Xaasg
Formula II (SEQ ID NO: 4)
wherein:
Xaay is: L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, j3-
hydroxy-histidine, homohistidine, a-fluoromethyl-histidine, or a-methyl-
histidine;
Xaag is: Gly, Ala, Val, Leu, Ile, Ser, or Thr;



Xaa8 is: dy, Ala, val, Leu, Ile, Ser, or Thr; WO

2004/ 093823 PCT/ US2004/ 006082 -40- Xaall is: Thr or
w@Ey®s/o0xmaid2 is: Phe, or Cys Xaal6 is: Val, PhepCTy82004/006082

Tip, or Cys; Xaal8 is: Ser, Tyr, Tip, Phe, Lys, Ile,

Leu, or Val; 5 Xaal9 is: Tyr or Phe; Xaa22 is: Ay,

A u, Asp, Lys, or Cys; Xaa23igs: dn or Cys; Xaaz4

is Ala or Cys; Xaa25 is: Ala, Val, Ile, Leu, or Cys;

X bsl“hrlo‘{% r Cys; Xaa27 is: Gu or Cys; Xaa30
%fd%ﬁl Xaa33 is: Val or lle; Xaa34 is: Lys

or Q?@;alz]lﬁ BE&a&SCyS Ay or Oys; Xaa36 is: Arg or

nd .Xaal37_ is; 4 is absent, and
vvher @&’ﬁ""%w Rhep {'VE; ﬂyép’éyséxsey dues are coval ently
a0 aotiaf ik, RECADPROUILR, 191l vl 120 of the

Lys residues are coval ently attached to a PEG
ol ecXdae;is:ara opPbesi ded that there are 2, 1 or 0 Cys

int mol ecul : PE ated G.P-1 conpound
conp5$a§1?2dﬁfe(t$]?{e85‘rr?ﬁ8ﬁa’@|’8 é@‘ﬁuence of Formula 111

( SEQx 42,36 GlaJor Z3s;

Xaa7- Xaa8- A u- G y- Xaall- Xaal2- Thr - Ser - Asp- Xaal 6- Ser - Xa

al 8- Xepaxgs: Ma®26ys u- Xaa22- Xaa23- Xaa24- Xaa25-

Xaa2 7P p- Leu- Xaa33 |
XaaS%aé%f %S&]ﬁah‘s%% lg( §7§§Cg{38 Xaa39- Xaa40- Xaa4l- Xaad2-
Xaald XahaddA-ysXa @45 Xaad6- Xaad7- Xaad8- Xaad9- Xaa50 30

Formula |11 (SEme NO 5) wherein: WO 2004/ 093823
PCT/ U200/ @y s;

Xaagg is: Ala or Cys;

Xaass 1s: Val or Ile;

Xaaag is: Lys or Cys;

Xaass is: Gly or Cys;

Xaajg is: Arg or Cys; and

Xaasz is: Gly, Cys, NH, or is absent,

and wherein:

2 or 1 of the Cys residues are covalently attached to a PEG molecule, or 3, 2 or 1
of the Lys residues are covalently attached to a PEG molecule; and provided that

there are 2, 1 or 0 Cys in the molecule.

6. A PEGylated GLP-1 compound comprising the amino acid sequence of Formula
I (SEQ ID NO: 5)

Xaay-Xaag-Glu-Gly-Xaa,-Xaa;,-Thr-Ser-Asp-Xaa;¢-Ser-Xaa, g-Xaa o-
Xaayo-Glu-Xaay;-Xaajs-Xaay-Xaays- Xaaze-Xaas-Phe-Ile-Xaaszp-Trp-Leu-
Xaajs-
Xaaszy-Xaajzs-Xaaze-Xaass-Xaasyg-Xaase-Xaaqg-Xaas) -Xaayy-Xaass-Xaass-
Xaays-Xaase-Xaasr-Xaass-Xaagy-Xaaso
Formula III (SEQ ID NO: 5)

wherein:
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-41 Xaa7 is: L-histidine, D histidine,
desam no- hi sti di ne, 2-am no-histidine, (3-

whyarog2hi sti di ne, honohi sti di ne, PCT/US2004/006082

a-fluoronethyl -histidine, or a-nmethyl- histidine; Xaa8
is: Ala, Ay, Vval, Leu, Ile, Ser, or Thr; 5 Xaall is:
Thr or Cys; Xaal2 is: Phe, Trpy-Tyr, or Cys; Xaal6 is:
vVal, Trp, IIe Leu, Phe, Tyr, or Cys; Xaal8 is: Ser,
Trp, Tyr,

Trp, or P éza 1%@5%@ - h}_s Glneﬁgamiﬂ?-hle}kq}geriz;ammx histidine, -

Xaa22 is { )
or Qys: xg%rﬁx?' ?is’t'lduésﬂomgﬁit?dl% ézog%%r(s)m@@? ﬁls't131ne anbc methyl

Leu, or C;mtldmts Xaa26 is: Lys or Q/s Xaa27 is: GI u

I , Xaa33
ise Val o af‘ﬁ‘é Xka@‘éﬁﬁg lj“?_‘ﬂ’/éle %g gorqu,uS or ?;s;

20 Xaa35 ixga,; @:eor Eys; Xaa36 is: Ay, Pro, Arg, or
COys; Xaa37 is: Ay, Pro, Ser, or Cys; Xaa38 is: Ser,
Pro, His, X@m@?“)@@?@yll, or Cssr, Ar g, Thr, Trp, Lys,

X Xaa4l Al a,
oo 5o, Rea 0 i i 9 (S0 U

Cys, or NN%angs’ Ses, BPSEYR! Phe, X384k, L8y, o?Nhl Al a, Cys,
NH2, or is absent; Xaad44 is: Pro, Ala Arg, Lys, His,

Oys. NH2, X8 TybsEmt or §: Xaad5 is: Ser, Hi s, Pro,
s N9 s QU e Rzt Jands 15 Hs
Xaad7 is: Xdas,is: &y, GRY; gsp,lys, ol@ys; NH2 or is absent;
WO 2004/ 093;222331’8:% n/og%%g);odfl 006082

Xaay, is: Ala or Cys;

Xaays is: Ala, Val, Ile, Leu, or Cys;

Xaayg is: Lys or Cys;

Xaay; is: Glu, Ile, Ala, or Cys;

Xaajg is: Ala, Glu, or Cys;

Xaass i1s: Val or lle;

Xaas, is: Lys, Asp, Arg, Glu, or Cys;

Xaajs is: Gly or Cys;

Xaajg 1s: Gly, Pro, Arg, or Cys;

Xaajsy is: Gly, Pro, Ser, or Cys;

Xaasg is: Ser, Pro, His, or Cys;

Xaasg is: Ser, Arg, Thr, Trp, Lys, or Cys;

Xaayg is: Ser, Gly, or Cys;

Xaay, is: Ala, Asp, Arg, Glu, Lys, Gly, or Cys;

Xaay; 1s: Pro, Ala, Cys, or NH>, or is absent;

Xaays is: Pro, Ala, Cys, NH,, or is absent;

Xaag, is: Pro, Ala, Arg, Lys, His, Cys, NHj, or is absent;

Xaays is: Ser, His, Pro, Lys, Arg, Gly, Cys, NH; or is absent;

Xaayg is: His, Ser, Arg, Lys, Pro, Gly, Cys, NH; or is absent; and

Xaayy is: His, Ser, Arg, Lys, Cys, NH; or is absent;
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-42 Xaa48 is: Ay, H's, Cys, NH2, or is absent; Xaa49
is: Pro, Hs, Cys, NH2, or is absent; Xaa50 is: Ser,

wok®4/003833 Ser- NH2, Hi s-NH2, Cis-NH2, or is abBemnuU$s2004/006082

and wherein: 5 2 or 1 of the Cys residues are

covalently attached to a PEG nolecule, or 3, 2 or 1
of the Lys residues are covalpntly attached to a PEG
nol ecul e; and provided that | f Xaa42, Xaa43, Xaad4,

Xaad5, Xaag4b, . Xaadi.. ad r Xaad9 j.s absent each
3 157 0T, Bl OB R ts Bistat

am no aci provi ded t hat

there arexXgay islPfy, }ﬁs,@yg’ NH,dies sekagul e. 10 7. A

PEGyl ated, GLP- 1 _conpound conpri sing_the am no acid
sequence Sfasgist fer His, Oysy HpHiggl2, Cis-NH,, or is absent;

Xaa7- Xaa8: v- Xaal 1-Xaal2-Thr- Ser- Asp- Xaa

6- Ser - Xaaﬁ-‘%e%%'—

Xaa20- G u2 ¥ahBPth¥dnE Jesihirs dro@aarnitpaffch¥a e’ PEGandlearle, or 3,
Xaa30- Tr p- Leu-

Xaa33- Xaal4r ksééhg Lya zesirdugs arercoxalsnidy séiaehod somBBEG yaelgaule; and
L A A SR N R RO VS oo

ID NO 6) ereln: I ne,
desam no- z_kbssmti edi:}naninb-aaid_ dwviisirsdmads absent] 3ad @Ovided that there are 2,

hydr oxy- hj st di ne, . honphi sti di ne,

a-fl uor onlef’h{}ﬁyﬁ?rétlh%‘? ®Wor a-nmethyl - histidine; Xaa8

is: Ala, Ay, Vval, Leu, Ile, Ser, or Thr; Xaall is:

Thr or Cys Xaal2 is: Phe, Trp, Tyr, or Cys; 25 Xaal6

i s7. VaPEGylated GLB-1 dompoupheompsing the agyino acikgequ@néesof Formula

Ser, i She, Lys, Ile, Leu, Val; Xaal9 is:
Tyr, I%(SEQOIEHHQE& Xaa20 is: Leu, Phe, Tyr, or Trp;
Xaa22 i s: X&d,yXaddGlu-A§KaakyXafb-THY-Ser-ASH X4aa XeriXeia s XKk o-

or Cys; Xaa24 is: Ala or %s; Xaa25 is: Ala, Vval, Ile,
Leu, or GFaao--Xaax XrassXaapdpassiuodKensde-Tle-Xaasz-Trp-Leu-

Xaaszs-Xaaszs-Xaass-Xaase-Xaaz;-Xaasg-Xaazg-Xaasg-Xaaq,-Xaasp-Xaass-
Xaags-Xaays-Xaage-Xaass
Formula IV (SEQ ID NO: 6)
wherein:
Xaa; is: L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, 3-
hydroxy-histidine, homohistidine, a-fluoromethyl-histidine, or a-methyl-
histidine;
Xaag is: Ala, Gly, Val, Leu, lle, Ser, or Thr;
Xaay is: Thr or Cys
Xaa,, is: Phe, Trp, Tyr, or Cys;
Xaag is: Val, Trp, lle, Leu, Phe, Tyr, or Cys;
Xaayg is: Ser, Trp, Tyr, Phe, Lys, Ile, Leu, Val;
Xaayg is: Tyr, Trp, or Phe;
Xaayg is: Leu, Phe, Tyr, or Trp;
Xaay; is: Gly, Glu, Asp, Lys or Cys;
Xaays is: Gln or Cys;
Xaay, is: Ala or Cys;
Xaays is: Ala, Val, Ile, Leu, or Cys;
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-43- Xaa26 is: Lys or Cys; Xaa27 is: GQu, lle, Ala, or
Cys; Xaa30 is: Ala, Qu or Cys Xaa33 is: Val or Ile;

wh20@a®s23 s: Lys, Asp, Arg, GQu or Cys; Xaa35PC¢BHUSIBNY006082

or Cys; Xaa36 is: Ay, Pro, Arg or Cys; Xaa37 is:
Gy, Pro, Ser or Cys; Xaa38 is: Ser, Pro, H's or Cys;
10 Xaa39 is: Ser, Arg, Thr, Typ. Lys or Cys; Xaad0
is: Ser, Ay, or Cys; Xaad4l is: Ala, Asp, Arg, Qdu,

Lys, v...Xaa42 is: Pro, Ala, Cys, NH2, or is
abserﬁa\{“f(g%yf%riscs‘fs’ Pro, Ala, Cys, NH2, or is absent;
15 Xaodhd, issGlulle, AR, 85 C¥;9, Lys, Hi's, Cys, NH2, or is

absent; Xaa4b5 is: Ser, His, Pro, Lys, Arg, Cys, NH2
or i sXafsienhla, Ghaeu6ys s: His, Ser, Arg, Lys, Cys, NH

or i bsen{;, . Xaad7 is: H's, Ser, Arg, Lys, Cys,
NH2 Xﬁﬁ%lggggleoﬁ?g’ and wherein: 20 2 or 1 of the Cys

resi des, i8r eys; owp) &1 IGu 8t Cagghed to a PEG nol ecul e, or
3, 20or 1 of the Lys residues are covalently attached

to a ¥#@ wobbc @S and provided that if Xaad2, Xaa43,
Xaa4d Q! iS,.absent each am no acid
e RO il or s

downstr d provided that there are 2,
1 or Xaagyis: Gly, Phe SepbeCyd;e. 25 8. A PEGyl ated GLP-1
conpaund coppr i Si the am no acid sequence of Fornul a
V (S ams@rv#rcx XA88-d u-d y- Xaall-

XaalZ¢ Hh s Sedy- ThRAAH- 5 - Tyr-Lys- 4 u-Xaa22-
Xaa23- aT324-r3(aa 5- ig‘g:z%ﬁ%&‘j?f’z- Phe-11e-
Xaa30Xapais %a1; GaaBCy%aa34-

T AT B L s e
wher exay,, ¥WPrdOAH, €98 8%H, ReT{ 5enD4/ 006082 - 44
Xaays 1s: Pro, Ala, Cys, NH», or is absent;
Xaagyq is: Pro, Ala, Arg, Lys, His, Cys, NHj, or is absent;
Xaays is: Ser, His, Pro, Lys, Arg, Cys, NH; or is absent;
Xaayg is: His, Ser, Arg, Lys, Cys, NH; or is absent; and
Xaagyy is: His, Ser, Arg, Lys, Cys, NH; or is absent;
and wherein:
2 or 1 of the Cys residues are covalently attached to a PEG molecule, or 3, 2 or 1
of the Lys residues are covalently attached to a PEG molecule; and provided that
if Xaayy, Xaas;, Xaass, Xaass or Xaaye is absent each amino acid downstream is

absent; and provided that there are 2, 1 or 0 Cys in the molecule.

8. A PEGylated GLP-1 compound comprising the amino acid sequence of Formula
V (SEQ ID NO:7)
Xaas-Xaag-Glu-Gly- Xaa; - Xaa;;-Thr-Ser-Asp-Xaa,¢-Ser-Ser-Tyr-Lys-
Glu-Xaay;- Xaazs- Xaays-Xaays- Xaag- Xaaz7-Phe-Ile- Xaaszo-Trp-Leu-
Xaaj3-Xaasy- Xaazs-Xaaze-Xaazs-Xaasg-Xaaze-Xaag-Xaas -Xaas-Xaaqs-
Xaays-Xaass-Xaags-Xaas;
Formula V (SEQ ID NO: 7)

wherein:
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Xaa7 is: L-histidine, Dhistidine, desam no-histidine,
2-am no- hi stidine, ~3- hydroxy-histidine,

whoomidases di ne, a-fluoronet hyl -histidine, or arP@EUN04/006082
histidine; Xaa8 is: dy, Vval, Leu, Ile, Ser, or Thr;
5 Xaall is: Thr or Cys; Xaal2 is: Phe or Cys; Xaal6

i S:
dy,

Cys;

Val, Trp, Ile, Leu, Phe,_gy+, or Cys; Xaa22 is:

A u, Asp, Lys, or Cys; Xaa23 is: @n or Cys; 10

Xaaz24 is: %8 ais.of.,-h%ﬁing(gegigtiéiﬁé f@gﬁninyfgistidiljxeezg/alnﬁ}i'o-hg[idine B-

Xaa

Xaa30 i s: hpdrexPhisfilinie, hokohlrige, bsfluoYéhet®l]-his@din&ar Idmethyl-

i s:

Lys, Asp, Arg, du, or Cys; Xaa35 is: Ay or Cys;

Xaa36 is: hl@lléﬂne,Pro Arg, or Cys; Xaa37 is: dy, Pro,

Ser ,

Ser,

Xaa39 | s(&%aé‘rls ﬁy)%aﬁﬁfuslﬁ‘ ger Er Jf?quor HIQS/S orXa%/tZ;O iSs:

ay, Xaa”@méﬁa@ﬁsl i s: Ala Asp, Arg, GQu, Lys,
O{(;; Xaa42 is: Pro, Ala, or Cys; 25 Xaa43 is:
, Xap2 &y She sme¥st is: Pro, Ala, Arg, Lys, His,
NH2, t H's, Pro, Lys,
WS,X%_‘?H%P&P ’b%eérIfi(ﬁl%%é OlseslsHls Ser, Arg,
Q/s XNHZisnGly,ﬁlabAqnmys,amd:ysxaaM is: H's, Ser,
C,é g or, is absent; 30 and wherein: 2 or
the 2@9 3 1% 5AESYSr e coval ently attached to a PEG

ol ecul e, xqf,, &: AldoPEysl Of the Lys residues are
covalently attached to a PEG nol ecul e; and WO
2004/ 0938X%3aPGTAISAGOAl) 06037 CysA5

Xaayg is: Lys or Cys;
Xaayy is: Glu or Cys;
Xaajsg is: Ala or Cys;
Xaass is: Val or lle;
Xaasq is: Lys, Asp, Arg, Glu, or Cys;
Xaass is: Gly or Cys;
Xaajsg is: Gly, Pro, Arg, or Cys;
Xaajs7 is: Gly, Pro, Ser, or Cys;
Xaasg is: Ser, Pro, His, or Cys;
Xaajg 1s: Ser, Arg, Thr, Trp, Lys, or Cys;
Xaay is: Ser, Gly, or Cys;
Xaay is: Ala, Asp, Arg, Glu, Lys, Gly, or Cys;
Xaay; is: Pro, Ala, or Cys;
Xaayz 1s: Pro, Ala, or Cys;
Xaayy is: Pro, Ala, Arg,‘ Lys, His, Cys, NH>, or is absent;
Xaays is: Ser, His, Pro, Lys, Arg, Cys, NH; or is absent;
Xaayg is: His, Ser, Arg, Lys, Cys, NH; or is absent; and
Xaayy is: His, Ser, Arg, Lys, Cys, NH; or is absent;
and wherein:
2 or 1 of the Cys residues are covalently attached to a PEG molecule, or 3,

2 or 1 of the Lys residues are covalently attached to a PEG molecule; and
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provided that if Xaad44, Xaad5, Xaad6, or Xaad7 is
absent each amno acid downstreamis absent; and

w@emniooses t hat there are 2, 1 or 0 Cys in the PCT/US2004/006082

nol ecule. 5 9. A PEGyl ated GLP-I conpound conpri sing
the am no acid sequence of Formula VI (SEQ I D NO 8)

Xaa7- Xaa8-d u-3d y- Xaal -45-

1- Xaal2- Thr - Ser - Asp- Xaal6- Ser Ser Tyr-Lys-Qd u-

Xaa22- Xaa e -Trp- .
Leu- Xaa33- g@@ &lf%ﬁ%%‘; Zrﬂ’cw it hBsefPaRR MRS acid

Xaa35- Xaa%w{aaé’a?n )@eﬁﬁ&xt}(ﬂ&ﬁ;ﬁo%ﬂedﬂ}am%ré(aanar Xa34 #r the

Xaad4- Xaad5-, Xaad6- Xaad47 Formula VI (SEQ ID NO 8)

wherei n: YAACYlE: |- histidine, D histidine,

desam no- hi sti di ne, 2-am no-histidine, (3- 15

hydr oxy- hi sti di ne, honohi sti di ne,

a- Pl ubPEGldtsd GhPslt ¢aipreind eomarismeg khe amino atiddeqeencXafiBormula

iS: qf(% Val, Leu, Ile, Ser, or Thr; Xaall is: Thr or

Cys; al2 is: Phe or Cys; 20 Xaal6 is: Val or Cys;

Xaa22 is: (@Qlﬁq@)gﬁsp Lys or Cys; Xaa23 is: dn or

Cys; Xaa24 is: Ala or Cys; Xaa25 is: Ala, Val, Ile,

Leu, or O}(gav-XQa& Gdas@ky X@auLX@mThl@g*AsmaXQazﬁ-Ssr-Sc}IM Lys-Glu-
Val

;;a%rsi < g% 23&%&24- a&%agsﬁ Xaaz7-g§%‘/ IHeraé;/%T %‘hg&a%‘xaa%'
is: Ay OKa@{S(aa?Saﬂé’aE-D(%ag,gﬁ(da;go)(a@@@a‘,\{\&a%@p)%zﬂ% Xaass-

PCT/ US2004/ 006082 -46 Xaa38 is: Ser, Pro, H's, or
oys; Xaasg-Xaas
Formula VI (SEQ ID NO: 8)

wherein:

Xaa; is: L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, 3-

hydroxy-histidine, homohistidine, o-fluoromethyl-histidine, or o.-methyl-

histidine;

Xaag is: Gly, Val, Leu, Ile, Ser, or Thr;

Xaay is: Thr or Cys;

Xaaj, is: Phe or Cys;

Xaa;¢ is: Val or Cys;

Xaay, is: Gly, Glu, Asp, Lys or Cys;

Xaays is: Gln or Cys;

Xaayg is: Ala or Cys;

Xaays is: Ala, Val, Ile, Leu, or Cys;

Xaayg is: Lys or Cys;

Xaay7 is: Glu or Cys;

Xaajp is: Ala or Cys;

Xaass is: Val or lle;

Xaasg is: Lys or Cys;

Xaays is: Gly or Cys;

Xaajsg is: Gly or Cys;

Xaas7 is: Pro or Cys;
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Xaa39 is: Ser, Arg, Thr, Trp, Lys, or Cys; Xaa40 is:
Ser, Ay, or Cys; Xaa4l is: Ala, Asp, Arg, Qu, Lys,

wa@kop4/0e382ys; 5 Xaad2 is: Pro, Ala, or Cys; Xecm®BS1084/006082

Pro, Ala, or Cys; Xaa44 is: Pro, Ala, Arg, Lys, His,

Cys, NH2, or is absent; Xaa45 is: Ser, H's, Pro, Lys,
Arg, Cys, NH2 or is absent; -2@a46 is: H's, Ser, Arg,
Lys, Cys, NH2 or is absent; and 10 Xaa47 is: H's, Ser,

Arg, Lys, x6¥sis: NER PRS, His Cgka?gnt; and wherein: 2 or 1
of the Cys residues are covdlently attached to a PEG

mol ecul e, Xoaso 8; Se Agg, ThroTrpt, hes,loy€ysesi dues are
coval ent | ¥ attagheg; to g, PEG nol ecul e; provided that
i f Xaadd, “%4aks SIGINET (IS Xaad7 is absent each amino

acid 15 dgunsid adnA ” > &Nk dopy,@yicged that there
are 2, 1 or 0 Oys insi’t)f}ggS rnJ’IEé}EguIE}.F 15}.;'§A PEGy! at ed

GLP-1 confeunis: Conprla.girdyysan am no acid sequence of

For nul a 11 (S LD NO~9) 20

Hi s- Al a- C?éﬁg‘@{sy-g%‘lr’{f?’hoé-cyﬁ’r - Ser - Asp- Val - Ser - Ser - Tyr - Le
U- G u- G yXaay, is: Pro, Ala, Arg, Lys, His, Cys, NH;, or is absent;

A n- Al a- Al a-Lys-d u-Phe-11e-Al a-Trp-Leu-Val -Lys-dy-d
y- Pr o- Xaa¥8ass 1s: Ser, His, Pro, Lys, Arg, Cys, NH; or is absent;

Xaaas. Xaxndie 36 0hs, SEE R TR ByS et or Radgng R ) eat T
wher ei n: Xaa}is: il6s, SEhrArgy LWy €ys, MdadiZisiabsenBhe or Cys;

Xaal6 is: Val or Cys; Xaa22 is: Ay or Cys; 30 Xaa23
is: Gn o?n%yé?remXaam is: Ala or Cys; Xaa25 is: Ala

or Cys; V2 0QHI3RZ3siflel/alRARMAY GRS Aed 16+ PECERSR ule, or 3,
is: Lys or Cys; Xad27 is: Gu or Cys;
2 or 1 of the Lys residues are covalently attached to a PEG molecule;

provided that if Xaa,4, Xaass, Xaass, or Xaas; is absent each amino acid
downstream is absent and provided that there are 2, 1 or 0 Cys in the

molecule.

10. A PEGylated GLP-1 compound comprising an amino acid sequence of Formula
VII (SEQ ID NO: 9)
His-Ala-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-
Gln-Ala-Ala-Lys-Glu-Phe-Ile-Ala-Trp-Leu-Val-Lys-Gly-Gly-Pro-Xaass-
Xaazg-Xaaq-Xaas -Xaas)-Xaasy-Xaass-Xaays-Xaase-Xaasr-Xaass-Xaase-
Xaaso
Formula VII (SEQ ID NO:9)
wherein:
Xaay; is: Thr or Cys;
Xaay; is: Phe or Cys;
Xaajg is: Val or Cys;
Xaay; is: Gly or Cys;
Xaays is: Gln or Cys;
Xaay, is: Ala or Cys;
Xaays is: Ala or Cys;
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Xaa30 is: Ala or Cys; Xaa34 is: Lys or Cys; 5 Xaa35
is: Ay or Cys; Xaa36 is: Gy or Cys; Xaa37 is: Pro
Wo@eo0dps3s2Xaald8 is: Ser, Pro, Hs or Cys; Xaa39P@BUSI@4/006082
Arg, Thr, Trp, Lys or Cys; 10 Xaa40 is: Ser, Gy or
Cys; Xaadl is: Ala, Asp, Arg, Qu, Lys, Gy or Cys;
Xaa42 is: Pro, Ala, Cys, NHZ2 ,9r is absent; Xaa43 is:
Pro, Ala, Cys, NH2, or is absent; Xaa44 is: Pro, Al a,
Arg, Lys, Hs,.( . or is absent; 15 Xaa45 is:
Ser, Hs, g?%?‘%i?“')\rk%% dy, Cys, NH2 or is absent;
Xaad6 is: Xuh;isSGlu oACE; Lys, Pro, Ay, Cys, NH2 or is
absent; and Xaa47 is: H's, Ser, Arg, Lys, Cys, NH2 or
i s absent ; XsmalgAlxor&ysy Hs, Cys, NH2 or is absent;
Xaad9 is: - . NH2 or is absent; and 20
Xaa50 i s: gé@??“ﬂ?i@%i% Ser-NH2, His-NH2, COys-NH2, or
i s absent ; Xaashst Gilyois@ysy GLP-1 peptide conprises from
one to six_further sybstitutions and wherein: 2 or 1
of the st?aés}sdg}é%maﬁg@;coval ently attached to a PEG

mol ecul e, Q%, 3is: perorct 1 of the Lys residues are
coval ently at acﬁed to a PEG nol ecul e; provided that

i f Xaad4, Xamdb,; Sotalng Hioor gn47 i s absent each am no
acid downgtream.,is absent: and praqvided that there
are 2, 1 ofa%e Byg%h ﬁ“g’ﬁlj“’ T EX%&eeysand provi ded t hat

i f Xaad2, Xaadi: seaedfor &aad5, Xaad6, Xaad7, Xaa4s,
or Xaa4d9 is a%sent each am'no acid downstreami s

absent. 30Xaa isTAda, PepyArg 6du.diyp, Glkerfpsund of O aim

10, whereip. the. further~su ituti,on.is selected from
the group %%aﬁgfss%fohéq%fCYEt Hﬁé’aosr;ﬁ %%Sgn%f the foll ow ng

substi t ut i Xas; isYro? 004/O83R B3, 3G Akder)04/ 006082 - 48
a. Hs at position 7 is substituted with D histidine,
desani no- hikaas i RES, Ada, Afgi ks BlinGyai NE), or is absent;

P-hydroxy- b5t |sd50e il PR ySLARY, @y, st NER P ElpN::
Xaayg 18: His, Ser, Arg, Lys, Pro, Gly, Cys, NH; or is absent; and
Xaayz is: His, Ser, Arg, Lys, Cys, NH; or is absent;
Xaagyg is: Gly, His, Cys, NH; or is absent;
Xaayg is: Pro, His, Cys, NH; or is absent; and
Xaasg is: Ser, His, Cys, Ser-NH,, His-NH; Cys-NHj, or is absent;
wherein said GLP-1 peptide comprises from one to six further
substitutions
and wherein:
2 or 1 of the Cys residues are covalently attached to a PEG molecule, or 3,
2 or 1 of the Lys residues are covalently attached to a PEG molecule;
provided that if Xaas,, Xaass, Xaass, or Xaay7 is absent each amino acid
downstream is absent; and provided that there are 2, 1 or 0 Cys in the
molecule; and provided that if Xaays,, Xaass, Xaass, Xaass, Xaass, Xaasr,

Xaasg or Xaayg is absent each amino acid downstream is absent.

11. The PEGylated GLP-1 compound of Claim 10, wherein the further substitution is

selected from the group consisting of at least one of the following substitutions:
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histidine, or a-nethyl-histidine; b. Ala at position 8
is substituted with dy, Vval, Leu, Ile, Ser, or Thr;

Wo2@4/094823 at position 12 is substituted with TPEI/US2004/006082

Tyr; d. Val at position 16 is substituted with Trp,
Ile, Leu, Phe, or Tyr; e. Ser at position 18 is
substituted with Trp, Tyr, Phgg-Lys, Ile, Leu, or Val;
f. Tyr at position 19 is substituted with Trp or Phe;

g. LeéJ at Iﬁﬁé‘t bé?f‘or?@ﬂ s%bsc‘tﬂﬁtéguﬂltlgg\bst i u?&gmﬂ(y ﬁrsn&’iﬁe 2-

Tr p; position I's's
da u, Asp, (afnuhL)LBistldllne Rhadraky-aBsidine pitordshistidine, a-fluoromethyl-
substituted with vVal, Ile, or Leu j. G@u at position

27 is substistidinggongmethyldisiding a: k Al'a at position

30 i s subs t

subst 1t ut e‘éia althﬁ 1%% aﬁ?&&lt%tleﬂ/l‘”‘ tvgﬁise ﬁ%r?ééi’r
substd.t ut ephewlt pBsidep12 ﬁrsgbgrtuﬁwmhzrrp/brml ated GLP-1
compound conprising the am no acid sequence of Formul a

Vil ¢seQYd WSI&@I} 16Gs$nbstiuted watholrrebe, LeuyBhe, or Tyr;

L o S B T v

Xaa28f: XaaZByr akpasiflen 19 is substituted with Trp or Phe;
Xaa3l- Xaa32- Xaa33- Xa§§4 Xaa35- Xaa36- Xa 37-Xaa38-Xaa39-
Xaad(® Xadsh 3k pesition2Q issubstiuted we S5 61L&V | |

(SEQ4.D NQBly]aQEOSMGI?Q@ rkubagu%a%th' Gh, Asﬁ”o?tL ine,

D- hi st'i di ne sam no- |st| I ne, 2-am no-histidine,
(3- hydr oxAlahit positiom2] istsobssituted mathriégl, lle, or Leu

a-fluoro - hi |st |ne Ar g,
Tyr, JA a o¢' IPOSI%%g ’ub%tk}tea%{‘hﬁ] or Thr; Xaa9
is: Qu, A&@a@poﬁﬁ&lsmsmﬁ&eamh%m Ala or Val;
Xaall is: Thr, Cys or Al a; WO 2004/ 093823

PCT/ 082004\"@@698@1011 XDis subsiitated withdlpeandys, Ala, or
Tyr I%(aal sat pgﬂs} 5% 1r§es st1t1>1<ta§ thI gSp,ﬁ(} or éllﬁj1 '

Thr; “Xaal

12. A PEGylated GLP-1 compound comprising the amino acid sequence of Formula
VIII (SEQ ID NO:10)
Xaa;-Xaag-Xaao-Xaajo-Xaa;-Xaaj,-Xaa 3-Xaa 4-Xaa, s-Xaa  ¢-Xaa 7-Xaa, g-
Xaa)o-Xaayo-Xaay-Xaasy-Xaay;-Xaays-Xaays-Xaae-Xaay7-Xaazg-Xaagg-
Xaazo- Xaas;-Xaas;-Xaajs;-Xaazs-Xaass-Xaaszg-Xaaz7-Xaaszg-Xaaze-Xaasg-
Xaaq-Xaasy-Xaass-Xaass-Xaass
Formula VIII (SEQ ID NO: 10)
wherein:
Xaa; is: L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, j3-
hydroxy-histidine, homohistidine, a-fluoromethyl-histidine, a-methyl-histidine,
Arg, Tyr, Ala or Val;
Xaag is: Gly, Ser, Ala, or Thr;
Xaag is: Glu, Ala or Asp;
Xaayg 1s: Gly, Ala or Val;
Xaay, is: Thr, Cys or Ala;
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5 Xaal6 is: Leu, Cys, Ala, Ile, Val, or Met; Xaal7
is: Ser or Ala; Xaal8 is: Lys or Ala; Xaal9 is: dn

wW@Rro0AMI9E823Xaa20 is: Met, Ala, Leu, |Ile, or Val;PC10S2004/006082

Xaa2l is: Qu or Ala; Xaa22 is: du, Cys, or Ala;
Xaa23 is: du, Cys, or Ala; Xaa24 is: Ala or Cys;
Xaa25 is: Val, Cys, or Ala; -y-Xaa26 is: Arg, Cys, or
Ala Xaa27 is: Leu, Cys, or Al a; Xaa28 is: Phe, Ala,

or T , Leu, Gy, or Met; Xaa30
I S: aalz%ga@%g %fséAllé%r p’ 20 Xaa3l is: Trp, Ala, Phe,

or Twaalz @qaﬁsars@r Leu or Ala; Xaa33 is: Lys or Al a;
Xaa3 or Ala; Xaa35 is: Ay or Cys; 25
Xaa3 a?léls @9‘58?"{5@“ Xaa37 is: Pro or Cys Xaa38 is:
Ser, XG¥S is I)Q—%Omluabsent Xaa39 is: Ser, Cys, NH2, or
absent Xaadd is: dy, Cys, NH2 or absent; 30 Xaa4l
i s: Naaml@su,WAda,Ibbﬁ/ahtorMeXaaM is: Pro, Cys, NH2

or a Xaa43 is Pro, Cys, NH2 or absent; WO
2004%3@38423'5%@1’?‘%52004/ 006082 -50 Xaa44 is Pro, Oys,
NH2 &ha3hseRborand Xaadd is Ser, Cys, NH2 or absent;

and wherein: 2 or 1 of the Cys residues are coval ently
at t a&lead it 6l oPBE&; ol ecul e, provi ded

Xaayg 1s: Met, Ala, Leu, Ile, or Val;
Xaay; 1s: Glu or Ala;

Xaay; is: Glu, Cys, or Ala;

Xaays is: Glu, Cys, or Ala;

Xaay, is: Ala or Cys;

Xaays is: Val, Cys, or Ala;

Xaayg is: Arg, Cys, or Ala

Xaay7 is: Leu, Cys, or Ala;

Xaapg is: Phe, Ala, or Tyr;

Xaayy is: Ile, Val, Leu, Gly, or Met;
Xaajg is: Glu, Cys, Ala, or Asp;
Xaay is: Trp, Ala, Phe, or Tyr;
Xaas; is: Leu or Ala;

Xaasj is: Lys or Ala;

Xaajq4 is: Asn, Cys, or Ala;

Xaajs is: Gly or Cys;

Xaasg is: Gly or Cys;

Xaay is: Pro or Cys

Xaasg is: Ser, Cys, NH,, or absent;
Xaajg 1s: Ser, Cys, NH,, or absent;
Xaayg is: Gly, Cys, NH; or absent;
Xaay is: Ala, Cys, NH; or absent;
Xaay is: Pro, Cys, NH; or absent;
Xaags is Pro, Cys, NH; or absent;
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5 that there are 2 or 1 Cys in the nolecule; further
provided that no nore than three of Xaa9, Xaal o,

wXa@i93sxXnal2, Xaald4, Xaalb, Xaal6, Xaal7, XamdBUS2004/006082

Xaal9, Xaa20, Xaa2l, Xaa22, Xaa23, Xaa24, XaaZ26,

Xaa27, Xaa30, Xaa3l, Xaa32, are Al a; and provided
also that, if Xaal is H's, Agp-or Tyr, then at 10

| east one of Xaa9, XaalO and Xaal6 is Al a; and,

furt ' ' a , Xaa- 39, Xa.a40,
Xaa4?§&§gggg¥qégggg?gﬁﬁﬁgéhﬁﬁfs absent each am no acid
downstapgasBes Cysdednor absént; A net hod of stinulating the
GP-1 (ie%e_pt or in a subject 15 in need of such

sti miPAt 8™ sai d net hod conprising the step of

adn pigytdAtRICYS Rsidles &b RbRAEntH ht@ERRAAb a FE@ MM leprovided
t he PEGyl at ed éLP-l conpound of any one of C ains

1- 12 that thererarg 2nast Ihows oftheomglegule3 wherei n t he subj ect

is bei trea for non-insulin endent
o apdv Qs PRERGH o ROR b ek b AR KR e e Xaaus

subj e@h,sl S being treated prophylactically for

non-insulin dependent dj abetes. 25 16, The nethod of

C ai A28, KRB eKiL ReapulpaotXdas, FepngXthe atase: Xare, Xaayr, Xaas,
obesi 0 L aly hnfarcld : 0

e Cabhe XEReTe AUYRE AR A Bl lroPl il i or Ty, then a
The U=met afe & Xag)yXah cahdXda;¢lis adapadnfiirther proyided éhaoif Xaasg, Xaa-
Cainms_1-13_in the nuf acfure of a ne%icanent for the .

t r eaBirERP0K3brkeRs (Pn Ot Renid Shtent ehpmipe agid downstream is
obesiybdnt St roke, nyocardial infarction, irritable

bowel syndrome or functional dyspepsia. WO

2004/ 093823 PCT/ US2004/ 006082 -51 18. The use of

Cagml7 er.ej.n e i nt is.used .tg treat

noh: A e o Shtutiige PRt AT Rri G et S5 Rse of ¢ i m

17 whergineed BEsurhdtimanEioh, dakd MeBdd tOmbfisiag RS dHadmimistering
20. The use of claim 17 wherein the nedi canent is used

t o treato the pubjesh pe eestize amopneidhe PEGylatedc¢-Brisgtompound of any

dyspepSJ)r%. of Claims 1-12.

14. The method of Claim 13 wherein the subject is being treated for non-insulin

dependent diabetes.

15. The method of Claim 13 wherein the subject is being treated prophylactically for

non-insulin dependent diabetes.

16. The method of Claim 13 wherein the subject is being treated for obesity, stroke,

myocardial infarction, stroke, irritable bowel syndrome or functional dyspepsia.

17. The use of a PEGylated GLP-1 compound of any one of Claims 1-13 in
the manufacture of a medicament for the treatment of non-insulin dependent
diabetes, obesity, stroke, myocardial infarction, irritable bowel syndrome or

functional dyspepsia.
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18. The use of Claim 17 wherein the medicament is used to treat non-insulin

dependent diabetes.

19. The use of claim 17 wherein the medicament is used to treat obesity.

20. The use of claim 17 wherein the medicament is used to treat irritable bowel

syndrome or functional dyspepsia.



