WD 00/ 66629 PCT/ US00/ 11814 2 8 NOV 2003 DESCRI PTI ON MODI FI ED EXENDI NS AND -
EXENDI N AGONI STS RELATED APPLI CATI ONS This application clains priority to,
and the benefit of, United States provisional patent application serial
no. 60/132,018, flled April 30, 1999, which application is hereby

i ncor porated by YRPEP&Rce in its entiri ty. FIELD OF THE | NVENIGIHBOOTHd4
present invention relates to novel nodified exendins and exendi n agonists
havi ng an exendin or exendin agonist peptide linked to one or @ofeN0V 2003
pol yet hyl ene gl ycol polymers (or other nol ecul ar wei ght increasing agents),
and related products and nethods that are useful, for exanple, in the
treatnment of diabetes, including Type | and 2 diabetes, in the treatnent
of disorders which would be benefited by agents which nodul ate pl asma

gl ucose levels,and in the treatnent of disorders which would be benefited
by the adm nistration of agents useful in nodul ating glucagon or
triglyceride levels, or the rate of gasDESERIBAIONiIi ng or food intake,

i ncludi ng obesity, eating disorders, and insulin-resistance syndrone.

BACKGROUND The fol | ow ng qgsparhphi fRmimhat hat may be
useful in understanding the prgg%t mvent#%ﬁiﬁ F%aéfgo#g&g‘?%m ssion that
any of the information provided hergifidms §H§§I HEET (RULE 26) WO
00166629 PCT/ US00/ 11814 2 2 8 NEN'ég%giprror—a+t£kg§¥§e presently clai ned

i nvention, not that any of-the publications specifically or inplicitly
referenced are prior ﬁhﬂs Bppttﬁﬁtﬁqmveﬂaﬁma pﬁtﬁtfﬂyﬂuﬂ Nanar enpeptigdes: t hat
are found in the §ahj ﬁgg{etlg%%, of the Gla gter and the Mexican
Bear ded Lizard, Tepti] es t i & ﬁ&éagﬁbu%aE%PQM%EP AZ35AERNBRF k) nno -
Mexi co. Exendln @D{EﬁﬂQOIBD fiNG AHriils 3p; esend, |ﬁhﬂdmea§§hhggﬁyo§e§§etlons
of Hel oder ma horﬁé{%] Ngx caqggggpd Li.zard), and exendin-4 [SEQ ID. NO
2] is present saicl%-/%t?’i’:‘l &t FERET BT CHethdedrtneaGipétYum (G | a >

monster) (Bfy, J., et al., J. Biol. Chem, 265:20259-62, 1990; Eng, J., et
al ., FIELD OF THE INVENTION ’

The present invention relates to novel modified
exendins and exendin agonists having an exendin or exendin
agonist peptide linked to one or more polyethylene glycol

15 polymers (or other molecular weight increasing agents), and
related products and methods that are useful, for example,
in the treatment of diabetes, including Type 1 and 2
diabetes, in the treatment of disorders which would be
benefited by agents which modulate plasma glucose levels,

.20 and in the treatment of disorders which would be benefited
by the administration of agents useful in modulating
glucagen or trlg?ycerlde levels, or the rate of gastric
‘Eﬁﬁfylng or food intake, including obesity, eatring
disorders, and insulin-resistance syndrome.

25 BACKGROUND

The following description includes information that may
be useful in understanding the present invention. It is not

an admission that any of the information provided herein is
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J. Biol. Chem, 267:7402-05, 1992). The am no acid sequence of exendin-3
is shown in Figure 1. The anino acid sequence of exendin-4 is shown in
Figure 2. Exendin-4 was first thought to be a (potentially toxic) conponent
of the venom Iygoke¥gemppears that exendin-4 is devoid of toXipgrhiéeoa§id
that it instead is nade in salivary glands in the Gla nonster. The
exendi ns have sone sequence simlarity to several nenbers of é%g

gl ucagon-1li ke peptide famly, with the highest honol ogy, 53% NGU 2003
GLP-1[7-36]NH2 [SEQ ID. NO 3] (Goke, et at., J. Biol. Chem,

268: 19650- 55, 1993). GLP1[7-36] NH2, also sometinmes referred to as

pr ogl ucagon[ 78: S "QP-1" L nsulinatropic effect,
stinulating i ns%??lﬁ gs){ecrée I-Ye rggr%eégpl gg?f‘%e%eltrév%llog' e MR8 Yal so
been reported b6- thnéugmlﬁl:giama:gmn S@ecneﬁ.c@mf/r@mlmﬁ.@:&@apl £afd ohretel | s
(Orsov, et al Di abet es D Aessio, et al., J. din.

| nvest., 97: 13§r§8pr"‘1%655rt éﬂ:ﬁ% % nﬁgaﬁio?eported to inhibit gastric
enptying (WIllns BrTed éddendihs GaleNpeptndosr i .a MtedRng8in (dle : 327-32,
1996; SUBST TUTE SHEET ( RULE 26) V\? 00/ 66629 PCT/ US00/ 11814 28 NOV 2003 3
Wettergren A, &FLHT3IY HYFTHONSSOE. thE Ui BHHLET, andoshe Mewidagastric
acid secretiongéSeddd|iagaid, BTepel1ak. thik Gare Rrtiogstbus 3o (521328
1989; O Halloran DJ, at al., J. Endocrinol. 126 (I): 169-73, 19
Wettergren A HBergrern Bfeficni-s. EBepding3 (LJEQ 640780109383 p:@leen;[ 1a37],
which has an eddiddonalzy0loue89: 688 OHCRElobd st HAON YUk ML N | S
reported to stinulate insulin secretion in humans (OrSov,
Di abet es, 42: 688342 Liggayl) . OgRer exepdins? r BikR-e o NPhe2] nirﬂ hnrtasentoin
gl ucagon segr ex‘éﬁ@%a(@vea@yzfs%l:%ti% S BdioaddHeR %@%&ﬁ‘t;&k%‘:“ ons and
reduction of fasting hyperglycem a by exogenous glucagon- e peptide
1(7-36) ani demere R ETadi dbet PE pati efit SHidM alideas  Cabe: 20059662,
19(6):580-6), pidhagpurported.rgke i it ont QA at al.
A role for glucagon- Illé{(e pepgltdgll |% t '{ejﬁ'%encﬁlregll rgetfa{l%not of lwzbll ng,
Nat ure 1996 JEre 3TG(E566)1Ld69eqRne teRrstmdinatiei& phmreum adenykal e-
cycl ase- coupl 0 a qi_g_qgg‘ I art for the
i nsul i notro |2ﬂ1e %grg'?ltoo C(lf E%qﬁﬁaggrée%orte 131 qbgénggﬁgﬁle& fFr§ & £
bet a- cel | neExersgineds wabr §ershathougitado Se a USAr&St BOAY 45x11992) .
GLP-1 has bee LQGU S iC nv i n_jin.recent Ayears due
to its repor?%cﬂb%gtl gnégnQ% eb%qrr% |f|afczgatr%°5'n%§%eg? mEJlII.‘a% ed |nﬁi§'ﬂl n

devoid of toxicity, and that it instead is made in salivary

-

glands in the Gila monster.
The exendins have some sequence similarity to several
20 members of the glucagen-like peptide family, with the
highest homology, 53%, being to GLP-~1[7-36]NH. [SEQ. ID. NO.
3] (Goke, et al., J. Biol. Chem., 268:139650-55, 199%93)}. GLP-
1{7-36]NHz, alsc sometimes referred to as proglucagon[78-107}
or-simply “GLP-1", has an insulinotropic effect, stimulating
25 insulin secretion from pancreatic beta-cells; GLP-1 has also
been reported to inhibit glucagon secretion from pancreatic
alpha-cells (@rsov, et al., Diabetes, 42:658-61, 1993;
D'Alessic, et al., J. Clin. Invest., 97:133-38, 1996). GLP-
1 nas been reported to inhibit gastric emptying (Willms B,
30 et al., J. Clin. Endocrinol. Metab. 81 (1): 327-32, 1996;
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production (Byrne MM Goke B. Lessons from human studies wt glucagon-Ilike
peptide-1. Potential of the gut hornone for clinical use. In: Fehmann HC
Goke B. Insulinotropic Gut Hornone d ucagon-Li ke Peptide 1. Basel,

Switzerl and: Kar'ﬁéﬁ 1997:219-33). G.P-1 has al so been reporg&%swugﬁstore

islet glucose Pvi ty in aging rats, restoring their glucose tolerance
to that of younger rats (Egan JM at al., Diabetclogia 1997 SU

SHEET (RULE 20 WD 00/ 66629 4 PCT/USDO/ 11814 2 6 NOV 2003 Jun: 45(%@ 2003
1): A130). However, the short duration of I ological action of GLP-1 in
vivo is one feature of the peptide that has hanpered its devel opnent as a
therapeutic agent. Various nethods have been tried to prolong the half
life of GLP-1 Bet@rgugw787)st igdet uBifig Bitemstls £8 éﬁterGGi‘ﬁglr 18A*ho acid
sequences and ot t franmdh-age 0 e, -

Eur opean Paten%gip(g#%lgltl oag.{i@ g%%:?fg ggﬁ r%hjc?rjf(ae %eg?v?y%§ ng?gdes," by
Darl ey, et alPispubdticaid oid) nuﬁﬁérBO Bi@azﬂzf’ﬁzloréga&&l Rf t&de i Hel usi on
of pol yet hyl en n f at S+ £ 0Nt NI . &7- 30

Phar macol ogi ca? g%’g‘tgiﬁlleosihavzgl &4 t(i)gge?%r [&sgaétoha?gté%ﬁd%nn 4 c%é:nagct at
GLP-1 recepforpigrn midr cSain Gértldi n 66&5113,1 A-398¢n et | ﬁgPde[l'fl-sBT]at wul.stper sed

acinar cells f om%%lapcg%o%ogﬁaag ggggé r%dz.a%e R3r i gga agbel | s fr s;omach
t )

the peptide i I & SOmat o3t at I ease

i nhi bit gastripsreépassd nd sah.auedtstnmaﬂm (s@alre;:len lra|hLunajl.S Bﬁobov,(:hem
268: 19650- 55, 1993 Sche u Phar 69 183-91,  1994;

Ei ssele, et al 8t #ffe ggsgg é]1’9§]4393)Exe t@xéﬁgf‘fﬁe £%er e

reportedly foung imuﬁi:ltmdratoe: gANE’a@dszocm:tnmonn ccaadtmgmcasmcel ease
from pancr eati¢c acinar cells (Ml hotr atory Peptides,

41: 149- 56, 199931 Ra‘c;.l]f‘ﬁ%?r?o“é’t“&(:lc 3“1%5 é*mre%?t%iﬁ #5°1882; Singh, .

et al., Regul. vﬂ@@iglﬁ%ﬂ%i@z ei:B@ér)ouE)@ln.cha@oﬁ lmas:eapeptgimef |Iqan136y Ionger
duration of action than GLP-1. For_ex i ment, glucose .~

exa
| owering by ex®hHi%-%# iTWRR dbéiPReRiC ng)‘fﬂleleg‘trsépg) 88(‘? g Sist for- several
hours, and, depeag) g satewe, bad alppm@o&éeldoubse(ﬁﬂgappbﬁreol:mgs@ll

effect of exentl Mo PEr 900K &1 £ QuThesn-RRAPESR R0 17

15 the central regulation of feeding, Nature 1996
Jan;379(6560):63-72) .A transmembrane G-protein adenylate-
cyclase-coupled receptor, said to be responsible at least in
part for the insulinotropic effect of GLP-1, has reportedly
been cloned from a beta-cell line (Thorens, Proc. Natl.

20 Acad. Sci. USA 89:8641-45, 1992). GLP-1 has been the focus
of significant investigation in recent years due to its

reported action on the amplification of stimulated insulin

production (Byrne MM, Goke B. Lessons from human studies

v}IE;hA.I:él.ucagon—like peptide-1: Potential of the gut hormone

25 for clinical use. In: Fehmann HC, Goke B. Insulinotropic

Gut Hormone Glucagon-Like Peptide 1. Basel, Switzerland:

Karger, 1997:219-33).

GLP-1 hnas also been reported to restore islet glucose

sensitivity in aging rats, restoring their gluccse tolerance

30 to that of younger rats (Egan JM, et al., Diabetclogia 1397
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| SUBSTI TUTE SHEET (RULE 26) WD 00/ 66629 5 PCT/USOQ 11814 2 8 Noy 2003 L

45( Suppl 2):152A (abstract 554)). Based on their insulinotropic
activities, the use of exendin-3 and exendin- 4 for the treatnent of

di abet es mel |i tyi§ opéehst he prevention of hypergl ycen a has begrrégRpsgd
(Eng, U. S. Patent No. 5,424,286). The results of an investigation which
showed that exendins are not the species honol og of manmalian GLP-|

was
reported by Chen and Drucker who cloned the exendin gene frof smaq]@?m
nonster (J. Biol. Chem 272(7):4108-15 (1997)). The observation that e

G la nonster also has separate genes for proglucagons (fromwhich GLP-1is

processed), th ar I,m.l.ar. . to nmal i an _progl ucagon than exendin,

i ndi cated t hat ﬁé?érﬂgi(%géélr:“ﬁ&ﬁﬁérel °‘§?J‘éecﬁ"’e§heh5ﬁ81r5 YRR tERP9E  Met hods
for regul ati ngbgastyocal estdival ofoGLPHFL YiAISING i8X6AEI fle HUON IS Qe
described in co nl y owneq_&l%. 1’5_1 Patent Application Serial No. 08/908, 867,
filed August 8PEP§87=erfidt INAF PREPRGES i IWELPREPRE TRt rdiTnaesutial
Mtility," whikgBnappl v£28duN nieShad§ ORE ¥4 HelOR L t «pRa -
Aopl i caton Serral Ko, 081694 654 filed Augus?r%?agg%é?%ﬁ?g&sh'f hatk
reduci ng fobd thAEEKRE USkE) SFeREFNLAgohi st $ncapdinesattemnt s tocadmenl v

owned U.S. Patenb:ApphifAtdQn <Sehkalk /,0 N January. 7.
1008, entitlod tths hfEaad ST3ag A%%'ﬁ%ng?g%ﬁ%%gg : G LR b

Food | ntake, - WRAFBRLIIEANHE (SBE, bengfi tEwfopgas. PRrent SAnpldlcatAppl,i cati on

Nos. 60/ 034. 905.fi Januar 7 0 i) ed st 7. 1997,
60/ 065, 442 filgréuliljtc)sgdnber fﬁé?zﬁigée;)lg%%“gg//fogg?g%e%'||:bd’ @a\%‘gﬁﬁéreﬁ, 1997.

Novel exendin adeni BibdsRidgndsunbper desihS Béd A2, coagmmdingowhed PCT

00/ 66620 PCT/ UKD 11814 3 6NN 2008 S Jren MigUarie 2 uss, OREPLTEES
"Novel Exendi nclAgohi §1-37Cdnpounds, " which claims the benefit of U'S. Patent
e e T R
exendin-4 can act at GLP-1 receptors in vitro on certain
insulin-secreting cells, at dispersed acinar cells from
15 guinea pig pancreas, and at parietal cells from stomach; the
peptide is also reported to stimulate somatostatin release
and inhibit gastrin release in isolated stomachs (Goke, et
al., J. Biol. Chem. 268:19650-55, 1893; Schepp, et al., Eur.
J. Pharmacol., €5:183-81, 1994; Eissele, et al., Life Sci.,
20 55:629~34, 1994). Exendin-3 and exendin-4 were reportedly
found to stimulate cAMP production in, and amylase release
from, pancreatic acinar cells (Malhotra, R., et al.,
Regulatory Peptides, 41:149-56, 1992; Raufman, et al., J.
Biol. Chem. 267:21432-37, 19%2; Singh, et al., Regul. Pept.
25 53:47-39, 19%4). Exendin-~4 has a significantly longer
duration of action than GLP-l. For example, in one
experiment, glucose lowering by exendin-4 in diabetic mice
was reported to persist for several hours, and, depending on
dose, for up to 24 hours (Eng, J. Prolonged effect of

30 exendin-4 on hyperglycemia ¢f db/db mice, Diabetes 1996 May;
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owned PCT Application Serial No. PCT/US98/24210, filed Novenber 13, 1998,

entitled "Novel Exendin Agonist Conpounds,"” which clains the benefit of
U.S. Provisional Application No. 60/065,442 filed Novenber 14, 1997. Still
ot her novel exendin a%oni sts are described in comonly owne S00/1181
Appl i cation SerVaPY$® pCT/ US98/ 24273, filed Novenber 13, 1998, entit! ed
"Novel Exendin Agonist Conpounds," which clains the benefit g&J@

Provi sional Application No. 60/066,029 filed Novenber 14, 199 We?ﬂﬁli
recent advances in exendin related technologgy are described in U S

Provi sional Patent Application Serial No. 60/075,122, filed February 13,
1998, entitled "Inotropic and Diuretic Effects of Exend| n and GLP-1" and
in US. Provi m%b‘%uppét%htl:ﬂ%fpl jaPA{ir8AT Sert Al - NP2S6G/ PB6ERBVL fil ed
January 14, 199 di o hods
of Adm ni st r at |%1ns Tqé?ggﬁg I\%oﬁb’ét%ﬁggenghegg%o%tf( E%%@Lﬁ%?fﬁda%#%

t herapeutic pe@tﬂ@egnandrﬁfm@tn§frréyapﬁ‘-’éft-‘d myd{lhtadvandagles mirR¥ention

di sadvant ages. i ficat npf;0 ed fion
time, reduced av%ﬂ ﬁ Eﬁ'gaghad hﬁ%}ggae éty, (%n%r 09e§ {)'&}J
resistance t5o pi.ct2deR§6t s, inproved bioavailability, reduced t oxi CI ty,

i nproved stability nd er f . i . peptldes cis et
al., International oulr:?lg of Oﬁe%ﬁ)*‘g%%/g%aglf%lg%agg@x&g%?%b l'{ea(ﬁr:sr? W th
PEGyl ation i n nosindiasesre sngulisieaspeaies ddmmﬁognoﬁnmbinmabiannm.w U ehasl n
addition, nost neth nvgl ve u UBSTI T T (RULE 26)

00/ 66629 PCT/ Uﬁﬁof%§§4 (%‘ 08§u9§?| ks S48 éfl E%ve L9 V\gpes of
adverse effect sfdaaclndi afla |msmegem0m5yql.| nSteabi RTRY7) t*bl(@&)ﬂﬁy and
reactivity. ld i.fied.exendins nd e JL2 LSLS

formul ati orll':f,J dblg%gé 't or *Ta%bsc?ﬁg éﬁa %%Et' d‘s t‘%ﬁgf‘ m%’i‘vg ese rsobl ens,
and that are ussigirats @éleesjeidrvem-pgbﬁcamsmémomcahwhecr;meeltu\se anmounts of
exendi ns and exendin rl? ts _are descri d_cl ai d herelln The
contents of th&%&\?ée?genﬁ ¥5 84°aPre e arter?t LammAny?HHSth licagh
appl i cati ons, a:nchnalelz-:eﬁahe,r itadeaeetstientéxaEmeidnsoarei hed ieerediyn spaictes
her eby 1 ncor por.at eq_ ¥ gf%&?e ce intheir entirety. The inventors reserve
the right to pIRFSEIFIS B‘porateintothis application any and all
materials agd i nfor matheds ficamragylsuihy afdstricdarepaieal spotility using

exendin agonists are described in commonly owned U.S5. Patent
Application Serial No. 08/908,867, filed August 8, 19297
entitled “Methods for Regulating Gastrointestinal Motility,”
which application is a continuation-in-part of U.S. Patent
20 Application Serial No. 08/694,354, filed August 8, 1996.
Methods for reducing food intake using exendin agonists
are described in commonly owned U.S. Patent Application
Serial No. 09/003,869, filed January 7, 1998, entitled "“Use
of-Ekéndin and Agonists Thereof for the Reduction ¢f Food
25 Intake,” which claims the benefit of U.S. Provisional
Application Nos. 60/034,505 filed January 7, 1997,
60/055,404 filed August 7, 1997, 60/065,442 filed November
14, 1997 and €0/066,029 filed November 14, 1997.
Novel exendin agonist compounds are described in

30 cecmmonly owned PCT Application Serial No. PCT/US98/16387
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patent applications, or other docunents nentioned or cited herein. SUMVARY
OF THE | NVENTI ON The present invention relates to novel nodified exendins’
and exendin agonists having an exendin or exendin agonist |linked to one or

more nol ecul ar %ﬁ tde2d NCreasing conpounds, of which polyet hylgaased el
er

pol ymers (or ot nol ecul ar wei ght increasing agents), and rel ated
products and nethods. Such products and nethods that are usefug%BONUVTﬁmé
applications, including, for exanple, in the treatnent of diabe

including Type 1 and 2 di abetes, gestationalé diabetes (see QS. patent
application serial no. 09/ 323,867, entitled, "Use of Exendi ns and Agoni sts

Ther eof For The t nent qf ati onal Iltus " filed June 1,
1999), in the tf%%ﬁ TG i gﬁggrs Qﬁ%t*é%éﬁﬁ ﬁ@??t%ﬁPqﬁFtagents ;
whi ch nodul at e pbassEndd, ucm&che\t&hsmslthe t]:k'&qetfﬁ_&afolfent sof pghi sor ders whi ch

woul d be beneflted t he SUBSTI TUTE H ET (RULE 26) WD 00/ 66629
PCT/ US00/ 11814 &P@%&*ﬁﬁe&&ﬁ#nﬁetr ¥ %5 FHagdiiedudagust i fdddl-ati ng

the rate of gastri guEH HoRE106xEAQMN | At d @9&@@@&:99@§'M,aoﬁ%hmg
di sorders, and insulin-resistance syndrone, and to nodulate tri cerfde

level s and to tewmd K% depdisarieni ser fabomaty AGTHVE8RV242100. flllen!cr eased
LDL chol eSter()lNc\l‘é?tﬁféaqu 1958. chol ender oveqn%fx%d%%g@r?e& HDL

chol esterol) (see U.S. 'provisonal patent application ser
60/ 175, 365, ergdndcamnds, UsehadthEgdagmnsthendeagdiitsed Whér ebfovigiional

Modul at i on of é&géﬂ %&oﬂe EeV%b§0§§d1JEQﬁH. nPog a," filed

January 10, 20 e nethods are SO use for an pl'asma |ipid
| evel s, reducing céﬁdﬂécoﬁhsk,nPEﬂLK##ﬁydﬁmea&ppesmﬁeﬁrandbsqnﬂMBdngnthe

wei ght  of gubj egts. 1St iolheft Be? gpgfesar%tnssgg G8" RoTPbAOAR I 4273

suppressi ng glucagon ecretion rovi sonal patent’ applicatibn
serial no. 60/ 1832 <@ Rovember| &d, lﬂﬁﬁkuﬁninbdﬁd GNQEagoﬁxﬁmppr@ssnmat" filed

A the  poilides - SATIRNLYa MO Gl SRUALTROBY: 08! LAMALELENS TOF

use in the fhe Invention are als oseéed résen
invention is reankutaﬂ@onhEosuﬁ@f@éﬁfﬁ?Q diidedv¥pyemhat EKEHWBQT is cleared

b oteol yt | ¢ degr adat B AsCeaey s iR SsbhEHh Beaf b R ohER T vate
pepti des, fiir edemmlidbedGiR- . SThPsovmslonal Patent Application Serial No.
60/075,122, filed February 13, 1998, entitled “Inotropic and
Diuretic Effects of Exendin and GLP-1” and in 0U.S.
Provisional Patent Application Serial No. 60/116,380, filed
January 14, 1998, entitled “Novel Exendin Agonist
20 Feormulations and Methods of Administration Theresof”.
Polyethylene glycol (PEG) modification of therapeutic
peptides and proteins may yield both advantages and
disadvantages. While PEG modification may lead to improved
circulation time, reduced antigenicity and immunogenicity,

25 improved solubility, resistance to proteclysis, improved
biocavailability, reduced toxicity, improved stability, and
easier formulation of peptides (See, Francis et al.,
International Journal of Hematcology, 68:1-18, 1998) problems

- with PEGylation in most cases is substantial reduction in

30 bicactivity. Id. In addition, most methods involve use of
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surprising discovery supports the determ nation that PEGyl ation or other
nodi fi cati on of exendin or exendin agonists to increase nol ecul ar size,

wi || have pharnaceutical benefit. Thus, the present invention provides a
nodi fi ed exendiwo osdss@xendi n agoni st havi ng an exendi n or exepdi/tis@ysnd st
| i nked to one or nore pol yethyl ene glycol polyners or other SUBSTI TUTE
SHEET (RULE 26) WD 00/ 66629 PCT/ US00/ 11814 28NOV2003 9 nol ecul an Mt

i ncreasi ng conmpounds. A "nol ecul ar wei ght +ncreasi ng conpound” Z mqat
can be conjugated to an exendin or exendin’ agoni st and thereby increase
the nolecular weight of the resulting conjugate. Representative exanples
of nol ecul ar wq;gmeﬂsnehsesnxﬂga CQERReUNdsype s oRddivd QR ks E’E@s %Elud-n

pol yanm no acids (e.g., %/ ysine, poly-glutam c acid, and poly-aspar ic
acid; see Gorrbdtﬂznu@tgef‘am leQ’QEﬁtabBlléeﬁnj bepat @l Chemnd yeRCt6VigB2- 354
Hudecz et al. (19 C e e 5 T et al.
(1984) J. Natl. Ca%%}aﬂ?' £ %gt%d\%%ts 38 %ﬁn%’lé a‘fbﬁrl;ét%gsiznde?gg?g 1985), .
Br. J. Cancer, femulg2iogsl-&xgige fpa:mtlﬂ-em@m$,y artogetbpdshthét sclve

conformati o I I C e £i see
Gonbot z, et rBal Ef%ag)%g%lggt%%d rtle gr %%%eg%ﬂ dln\tsﬁgselgﬁg‘lggeyg%l n (see
Gonmbot z, et al .tnek¥Pentandlinhefifefcsivncescwntedd kereaidins sodceéxegthdirgel atin
(see Gorrbotz et_al 1 ) e t herein),

( hydr oxypr opy! )a%lﬁé(érg?g de?i’n:d(li-ble;%1 &gé gFatiney CH‘a“%qn(lg%) and the
references cited the'mel npntentfatdfy taei dpover tlersadddad de,.:.alésplplamtrso
acid, and dextran <] di t nmodi fied exendi

exendi n agoni st rjI*‘i:iaéj geﬁ%l eﬁj#lac?at%e%?g tgﬁﬁa'?ui s&glreeat%efzu?ﬁngs The atiel o ecul ar
wei ght of tie ex:erod.ltradoheeammdiateagenelsy 1r(q:majoe:aaleldybaboafeﬁﬁ%e5i0%or 90%
greater), the di.fied exend| .exen oni a.n atlve charge *
that is greatepg%\eﬁ‘gn Fﬁérﬁ%atl \Pé" ¢ §r6g°% erZ’xenglgn b l‘;“tgxe%dl n agonist
(preferably abq:tlrtys]:.@:%ll&O%mrp@ﬁ%tgr ¢ateryhis heppliwdici bedarxeadt el

exendi n agoni st q:as a,kid $ylr§: earance f:t:Qr‘Elt |s Ie%s trh_gr:l t he ki dnqy

cl earance of tH& eefé'ﬁélsn ) CERGACRgbhRT S 1 1 rPdEr 3BFYCABRUPA TR T B0% or
90% | ess), the pax@irfti edpexemdiansgr oexenlen mnmesttshmsnamaéd -ot feeittdaat i s
SUBSTI TUTE 1%I—iEl.:h'I;?'(ERJ._%J}LE 26) 26 NOv 2003

SUMMARY OF THE INVENTION

The present invention relates to novel modified

exendins and exendin agonists having an exendin or exendin

20 agonist linked to one or more molecular weight increasing
compounds, of which polyethylene glycol polymers (or other
molecular weight increasing agents), and related products
and methods. Such products and methods that are useful for
many. applications, including, for example, in the treatment

25  of di;betes, including Type 1 and 2 diabetes, gestational
diabetes {see U.S. patent application serial no. 08/323,867,
entitled, “Use of Exendins and Agonisﬁs Thereof For The
Treatment of Gestational Diabetes Mellitus,” filed June 1,
1999), in the treatment of disorders which would be

30 benefited by agents which modulate plasma glucose levels, in

the treatment of disorders which would.be benefited by the
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10 greater than the half-life of the exendin or exendin agoni st

(preferably about 10% 50% or 90% greater), the nodified exendin or
exendi n agoni st has a inmmunogenicity/antigenicity that is less than the

i mmunogeni ci ty/ A0 city of the exendin or exendin agoni st PCTHEARIAT | ed
exendin or exendin agonist has a solubility that is greater than the
solubility of the exendin or exendin agonist (preferably aboutZ §ONDY52083
or 90%greater), the nodified exendin or exgndin agonist has a proteolysis
rate that is less than the proteolysis rate of the exendin or exendin
agoni st (preferably about 10% 50%or 90% | ess), the nodified exendin or
exendi n agoni stadmasiatraoxbsi ¢y aqﬁntd &sbésﬂ tthamctbeating ehky rotet e .
exendi n or exendin aqgonist,.the nodif exendi.n_or exeg&%n_a oni st has a
Stabi 11ty that SEGPEaPEPLYHER T rh i el of AERESERE R 8. cxertnt

agoni st, and/ Ord_tsh;(%dﬁﬁél,fhﬂeﬁi Eti(.ﬂﬁﬂdild’-l-r@rs:.sﬂﬁl&dl ByAgeth&! ahdStd modulate
perneablllty/blolo i cal ctiqn that eater or less_than the

per meabi | i t y/ bi%1G VE%fl??J Yo 28f F% AP IS tex ERET 9 o fizem

(preferablysabouis 118%ieR980 (Ore 90%@:@@@@& ebLl eBSlestldie 1exendiBa 9L exendin
agoni st nay be [inked to one, two or three polyethyl ene glycol polyners or

ot her nol ecul arVL%Fﬁﬁi-eFﬁ%i?%a's|arﬂ’j”é’éeHF'§"e?ﬁédp%@’%eﬂﬁﬂ-leéﬁér@“/&%?e polSyner s

(or other ol egiflodh sWhghbatdied @RYINGa248A ShrIBY R5 efeyabky 365,
t1_4-ye-nmol ecular weights between 500 and 20,000, In a preferred

enbodi ment, t henwddirfed és@mh Exendépanand Adpohist Theseaiséquence

sel ect ed from hh@,gaeusn 0bz %@%@&ﬁen%%wgw& ﬁF&t&n@ntNef 211-240,
nmore preferably SEQ | D Nos. 220, and one of SEQ ID Nos. 211

and 212, orl0SEQYEBIRGEenDDE aﬂdezdzﬂaHGSéé Esza}r%@%ou belhewRetirpes are

pol yet hyl ene 9la16R! uRekY B Sr (YwedliR rgﬁﬁ%ﬁﬁ“hﬁ%)awiéﬂgl§ ng ﬁ@gi@@ agent s)
are preferably linked to an am no, 0/ 66629 PCI/'US00/ 1181 NOV 2003

11 carboxyl, olcaERiLACE bk, %ﬁﬁPQﬁwﬁ E8e| RPRREE1DY. Ned mECuELng nthe ofeigbge
chai ns of IyS| g s@ﬁ?@EEéC 3§dﬂl %'t%%”hﬁbé&&.ﬁen@é c&%:%trﬁ' H@T_h&'i for

alternatively, the polyethylene glycol polynmers or ot ecul ar ‘'wei ght
i ncreasi.ng ageﬁvgpﬁa§sb@gl¢¥nQ§£Qm skcdptiPne (3eel Wq%xuﬂmgxybpnagrmnqﬁnt The

ovendin e %ngc 9&5 sg?flsa prgf G%EPEXZ' bikeds 1.0 dihey poh¥€ﬂ€€’%ﬁ%ﬁ an

gl ycol polyner ecul ar ‘wei ght i ncreasi ng agént's
epsilon am no §logpgon 5&93@3Sﬁ;oanfnéléeﬂdﬁptllrﬁﬁ ebéH3di whdeh eikendi n
agoni st. commonly owned). Pharmaceutical compositions for use in the
methods of the invention are also disclosed.
The present invention is related to the surprising
20 discovery that exendin is cleared from the plasma almost
entirely by renal filtration, and not primarily by
~ proteolytic degradation, as occurs for many other
bioclogically active peptides, for example, GLP-1. This
surprising discovery supports the determination that
25 PEGylation or other modification of exendin or exendin
agonists to increase molecular size, will have
pharmaceutical benefit.
Thus, the present invention provides a modified exendin

or exendin agonist having an exendin or exendin agonist

30 linked to one or more polyethylene glycol polymers or other
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The present invention also features a nmethod of making a nodified exendin
or exendin agoni st. The nethod involves |inking one or nore polyethyl ene
gl ycol polymers or other nolecular weight increasing agents to an exendin
or exendin agaid sdsesdon preferred enbodi ments, the |inking isppufoasiiged by
sol i d- phase synthesis. The present invention also provides a nethod of
treating a disease benefited by administration of an exendin 28 N&¥ 2009
agoni st. The nmethod i nvolves providing a npdified exendin or exendin
agoni st of the invention to a patient havi na such a di sease and thereby
treating the disease. Exenpl ary diseases include postprandi al dunping
syndrone, post pARALrhYEesH YEEMH & s PRIy S HCOSE b9 €602
condition or disorder whi cﬁécan be _alsllen\r/&i)at ed u‘by red%ucfnhgeﬁgg%‘iwn%laﬁg&
obesity, an eati¥F28irs8edermPeyrsdll i ¥f rads $hanceas el oomg pgdiiabet @san

mel litus, and &, RURAT GLYELM &s £ A QN ankiNe Be P gjerred enbodi ment, the
post prandi al hygergl ycemais a conséqs(l}er?gg Bgeﬁ[/b e lfcrgiagﬁng‘:é mel | itus.

| n ot her prefemed@ceddodreEgnt off Hdie pesuprandi ainjugpeegl yreptesdfadive
consequencesof Tupgilsdia i r.i ir.ed glucose tol erance.
SUBSTI TUTE SHEET)‘QE_ARULSE 26)H§§/%b0‘81746‘16é}f§{%5&7‘f§’8%751‘f’§1 “BOBURER, 2603 12 Al so
featured in thedgissent to nREht iagre iro lyamphar amickut (ecgl. , cpappsi¢dior, The
conposition co L,0 pdi fi. 2 o] din _agoni st and a

phar maceut i cal ;ﬁ‘a %gﬁ%rgjbéjegéclg&rj'r i%)eﬁr%hg‘?%é %ﬁge/ern Jicor?cégwsﬁ?o@?'g%%tza RFt .
The kit contai s .a(lRB8I f i Bdcaxapdite Chexembln #gonidgt3and Huwddzycttons

and/ or packagi,Rg f €.o:l J 1 y o ipcl ude docungnt indicating
that the kit fte sonedhon ls%&bﬁgﬁre{%n%ﬁhgas 11K, 49 E Rent = A ceBi vod
regul at ory l8ppedvall13Fhe, pf.ed@nttl.i Qeegerobnsd 50 valovides7al etdrod  of
beneficially r i ng tronl stinal .notility in.a _subject. The .
met hod i nvol veggggg‘%’iﬁi s?tg?aﬁ'rigo(tlg%%ﬁé ggbj %btéaan,cer%’lhgfpépeﬁi c ﬂ“f‘*@f’fecti ve’
amount of a nogefkédukxeldithose ofxehdi h agufdstatabnl heh preseilogiBYENyi ON.
Al so featured f. treatment r_ingestiqgn of a toxin. The

met hods i nvol vgﬁgfgﬁ%ggnfont?%tngr ﬁ%ggéﬁ aé'rgun n dsfeeagﬂ‘ﬂa???'eoe%féﬂdi{ﬁg%?"
exendi n agoni sandf thdergfosanes citvedt tbarefflecigeletin psey erdmRk 2| egece

t he passaggs of al.

(1995) and the references cited therein), succinyl-
gelatin (see Gombotz, et al. (1995) and the references cited
therein), (hydroxypropyl)-methacrylamide ({see Gombotz, et
al. (1993) and the references cited therein), a fatty acid,
& olysaccaride, a lipid amino acid, and dextran.

20 In preferred embodiments, the modified exendin or
exendin agonist has a molecular weight that is greater than
the molecular weight of the exendin or exendin agonist
(preferably about 10%, 50% or 90% greater), the modified
exendin or exendin agonist has a negative charge that is

25 greater than the negative charge of the exendin or exendin
agonist (preferably about 10%, 50% or 90% greater), the
modified exendin or exendin agonist has a kidney clearance
that is less than the kidney clearance of the exendin or
exendin agonist (preferably about 10%, 50% cr 50% less), the

30 modified exendin or exendin agonist has a half-life that is
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| stomach contents to the intestines; and (b) aspirating the contents of the

stomach. The invention also provides nmethods for reducing the appetite or
wei ght, or lowering plasma |lipids, of a subject, as well as net Qggsnd)\?r
treating gestational diabetes. The invention also provides nmeth 2003
reduci ng the appetite or weight, or lowering plasma |ipids, of a subject,
as well as nethods for treating gestational diabetes. Additional nethods
i nclude nodul ating triglyceride |levels, andig@reating subjects suffering
fromdyslipidema, as well as suppressing glucagon |evels. These and ot her
met hods of the invention involve adm nistering to the subject a

t her apeut i cal | ySEEBRSTT TWFE SHEET(RULEEDE)T \WIL06X6B6820 RCHASIBH/N Bgoaizts N
O V2008 13 ef f gebLye- AMNLGYL 309Ddb44 ofk SuendiDa oL Pxanll it Of

t he present invention. Midified exendins and exéndi n agoni sts are useful,
for exanple, asxgnkibiqnrexsofiigasgenesem@syiengmhonogémi ¢imatangigendtitfor
exanpl e, di abetege Ilig I SHiV. : ent. invention is

al so directed téﬁﬁﬁ‘e% lrr%’f%é’%sgqf gggrié et g“%%%??%nﬁ%%sr}‘ictlfyaﬁd r%F‘val ng
gastric enptyi ngxeffhin gmetcredsiinnegbwist hehadmpdi §{edte:omdiin amediehided

exendin or exepdin. ist, f l.8 .Qng 0 PEG palyners linked to
exendi n-3 [ SEQ ?%&RD&Q%ES gxesﬁgpﬁiﬁfgé%alD"ﬁo&rg]??g%r&aor?ﬁt = (?Sgb‘%ﬂlﬁdgy
whi ch effectiveb§ bhaiderxemdilne creeeptdin atgoniaiclpextaxhlsy eveentt t108I,r 50%
action on gastric ility and _gastric.enptying. These nefhods w.l | be
useful in the ?Fegﬁre%e 0 ,“}foFggx%?r% %{eré’;;%tegg%%n%a?x élrﬁlg%léﬁi"al,p‘aa
conplication assopratestl waitsh raypetiagiinsuleisis depentdentpredeblyisiper2te of

(non-insulin dependent), diabetes nellitus, as _well gas st ati qnal

(i abet os. cJRI | BrACTISLeS Hoaaraneh (1T eatPREr=Fivhy S55:3, 183 s3pbr a8
gl ucagon secr et Bos. 18ys)" exerdnbdagbad sdxendinmeanexendinewnd sshheb g1 nmics»
the effects of exendjns, .e.g., on tric notility and astric _enptying
(namely, a conpbBht S st f"éc?f’?/g?@’aﬁl r%‘(lj’g E?ﬁlf%@’ e S0 X SR SRA 8%/ o
exendi ns exert ehehdimcigodrisan thashedicf immt ekehyiantk gasindie, @gphysdghas
preferably an anal oq ..or derivative_ of an_exendin) or_.a.conpqund, e.g.,
that mmcs the?eff&RtS 6t “BREndF nSTH tHe tﬁgauﬁfﬁ? o?'ntabtfﬂfl&é’d o(%i ﬁgﬁke by

bi nding to the egeePimrorexeagent ageniher andxendiine mlitded bikenai iest.

Preferr xendi n ni n
ete ed exe dexeggfn asc_:}ong.?sgpggsd

astpemeability/biological function that
is greater or less than the permeability/biologicai function
of the exendin or exendin agonist (preferably about 10%, 50%
or 90% greater or less).

20 The exendin or exendin agonist may be linked to one,
two or three polyethyléne glycol polymers or other molecular
welight increasing agents. The polyethylene glycel polymers
(or other molecular weight increasing agents) may preferably
have molecular weights between 500 and 20,000, 1In a

25 prefe.rred embodiment, the modified exendin or exendin
agonist has a sequence selected from the group of sequences consisting of SEQ ID
Nos. 211-240, more preferably SEQ ID Nos. 219, 220, and 223, or one of SEQ ID

- Nos. 211 and 212, or SEQ ID Nos. 226 and 227. (See Example 4 below).

The polyethylene glycol polymers (or other molecular weight increasing

30 agents) are preferably linked to an amino,




i ncl ude those described in United States Patent Application Serial No.
90/ 003, 869, entitled, "Use of Exendin And Agoni sts Thereof For The
Reduction of Food intake", filed SUBSTI TUTE SHEET (RULE 26) W 00/ 66629
PCT/ US00/ 11814wb40/86639 NOV 2003 January 7, 1998, (and the pri GErfipoo11814
applications thereto) which enjoys conmon ownership with the present
application and which is incorporated by this reference into NﬂVbémUﬂ
application as though fully set forth hereiin. Effects of exendins or
exendi n agoni sts on reducing food intake can be identified, evaluated, or
screened for, using the nethods described herein, or other nethods known
in the art for caletesm, nbagciexergdicupef edtssy @g.linkdl BOANI ot akezdmini -
appetite. In another aspect, a.therapeutically effective appunt of an
anyl i n agoni st 9§ Sa'ld§oc§8h’i"‘?1i%‘t ev8d o TPRATUN] &G | AL PR AT &pect,
the anylin agonjysdteiifieancanyltidrnar iaaly AMid AGRRKSLeaBaL P SUGL Bners
25,28.29Pro-hunan-any|in.ﬁThe_ use of amylin agonists to treat
post - prandi al HRpEFYRYcBATSSRHE WELF At ?F?ﬁﬁéﬁq GPERES FRYuPatisnked

gast r oi nt estsi nalichmetibhi by, adé desebbheli ¢ ngddiipar.natrhenakeARDh ic@At i on No.
PCT/ US94/ 10225, published March 16, 1995 whi ch has been i ncorporated by
reference her ei%<erChny 8F08hot Her PIEHEEIDL R Hildredh&at PRSI PHLE?H ISR anount
of an insulin Qyjdesubbnymead g icthak Shopsimistengdr 158884 ) Yag¥nts
together with a nodified exendin or exendin agonist, to the subject.
Preferably, thels@HPaceni PR FRRRAL EECHDIR SprlyFéP8bEYLRC rﬁﬁhéal",f &he
nost preferabl w.anligepr &redyief agbrds@spects, the nodified exendin or
exendi n agonist of the invention is _adm nistered parenterally, nore

preferably ¥y inj ecfPBnPIeFrH HOSENPr et 41 ToSEEesS enBetheq &k imgrking a
peripheral injecti@nriPrelesahly orabRtddin @mIQLPY rRe 3RO P i AR elshe
nodi fi ed exendi n or exendin agonist_of the invention is adm ni stered per .
day. More SUBSHITWFRISPEETCY RGOS PE}YSLhy MD¢ S3ASCisPRL¥reF AL OtdBsut 1- 30
[err]g to aboutpdRBu)gt AP0t Ind3QebBid® a tbMEnObxERE Ak fd @t agxendi n

or exendin agoni st of the 1nvention is adm nistered_per day. Mst
preferably, ab@@engst. In preferred embodiments, the linking 'is performed

15 by solid-phase synthesis.

The present invention also provides a method of
treating a disease benefited by administration of an exendin
or exendin agonist. The method involves providing a
modified exendin or exendin agonist of the invention to a

20 patient having such a disease and thereby treating the
disease. Exemplary diseases include postprandial dumping
syndrome, postprandial hyperglycemia, impaired glucose
tolerance, a condition or disorder which can be alleviated
bv-rFeducing food intake, obesity, an eating disorder,

25 insulin-resistance syndrome, diabetes mellitus, and a
hyperglycemic conditien. In a preferred embodiment, the
postprandial hyperglycemia is a conseguence of Type 2
diabetes mellitus. In other preferred embodiments, the
postprandial hyperglycemia is a consequence of Type 1

30 diabetes mellitus or impaired glucose tolerance.
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pg to about 500 pg of the nodified exendin or exendin agoni st of the
invention is adm ni stered per day. Preferred exendins or exendin agonists
for nodification and use include: exendin-4 (1-30) [SEQID NO 31, Hs Gy
A u Ay Thr Phayoddsessser Asp Leu Ser Lys Gn Met Gu Gu G u Acavseltisrg
Leu Phe Ile Gu Trp Leu Lys Asn Gy Ay]; exendin-4 (1-30) am de h SEQ I D
No 41: Hs Ay Qu @y Thr Phe Thr Ser Asp Leu Ser Lys G n Mt 7 mV'ZEUH
Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn_Gdy Ay-NH] ; exendin-4
(1-28) amide [SEQIDNO]: His Gy Gu Ay !Fhr Phe Thr Ser Asp Leu Ser Lys
An Mt Qu Gu Au Ala Val Arg Leu Phe Ile GQu Trp Leu Lys Asn-NH2] ;'

14Leu, 25Phe exendi kMA@ ukreEQihDN0 Slesent Hin @ od Us@y Thr Phe Thr
Ser Aso Leu Ser Lys Gn Leu Qu Qu Qu Ala Val Arg Leu Phe Ile Gu Phe Leu

Lys Asn Ay Q yPRGaGautdep LGEemRPaL PERR Pr oF IR GOS@OSIMAPN ; contiats ®5Phe
exendi n-4 (1-28) @A [3ERAER Be lendd$ £ohiGU Gy aT %Fte; Thr; 581 Asp
Leu Ser Lys Gn CI>_eu lGI uGdudu A ae?/al A% nLlel} Ighe Ial EE u %%@i%ﬁlﬁ
Asn--NH2] : and aagsRrabi@AcarziPhRe exendin-4 (1-28) amide [SEQ ID No 81: His
Ay Qu Ay shr Phe oly ;886nfshnleys St -d-ysy d . .a Val
Arg Leu Ala Ile u P elLeunI._ysnAsnf Nle-ﬁﬁj]' Ieg Fhlga#ét hgééqé# %O(Lahtgrl%sse%t

i nvention, the masthfiegd exraddhngroexex@ylisgagoni end Aaytbecwidmimiastdéred

hat oxhi bit o TAREEs oE"4RE7, OfafDHE HalP 1s3TRANTHES O HoiERRs! {1 ons
/USOO | 1814 2 8LiNQ¢a200F &bekohhei kit udivm,cdmpngotsl i Akt Btk twetdidaisr of
(G o a L eptiy stehiohabnr ccblfta el ABey dBEB0E P P ue, ror |
exanpl e, [ b, 28, Z@Iér@reﬁsenhuﬁafmelam:i re (s :‘P(ION'ﬁl_dWH" asmépraaricint i de, " apd
bept i dos and Ueeeehisiatly fstPdrladrendREmIsn R ML A S, e T
11, 1997, and s&#jemt.calbetvetnod TirvdGiesussthingspeeingabd ytHeCisubject a’
VAot &l schisier-oE8tanl s PrIGORE Sadins 8 R Ereq SeaBXTTHE
269: 543- 46 (199%xendimd agEanpti ef dihd .pAesegtt dinveBtiion]. Pharmac. 262: 133-41
(1994). Thelg nvent i %H.s%l %gag{lggcii dae4'.$e Cn?erm‘xooscist iQ%n%rgQng}-?é htoodrs ingestion of

a toxin. The metheds involve: (a) administering an amount

of a modified exendin or exendin agonist of the present

invention éffective to prevent 6: reduce the passage of

stomach contents to the. intestines; and (b) aspirating the

20 contents of the stomach.
The invention also provides methods for reducing the

appetite or weight, or lowering plasma lipids, of a subject,

as well as methods for treating gestational diabetes. The

invention alsc provides methods for reducing the appetite or

25 weight, or lowering plasma lipids, of a subject, as well as

methods for treating gestaticonal diabetes. Additional

methods include meodulating triglyceride lewvels, and treating

subjects suffering from dyslipidemia, as well as suppressing

glucagon levels. These and other methods of the inventicn

30 involve administering to the subject a therapeutically
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for providing therapeutically effective anmounts of the nodified exendins or
exendi n agonists of the invention in order to increase urine flowin an

i ndi vi dual, decrease the anount of potassiumin the urine of an

i ndi vidual , preusstisssor alleviate a condition or disorder assECiGReUsAith
hypervol emi a or toxic hypervolem a in an individual, induce rapid
diuresis, prepare an individual for a surgical procedure, incrgaﬁ;eﬂmp:ﬁm
plasma flow and glomerular filtration rates, or treat pre-eclanmpsia o

ecl anpsia of pregnancy. Definitions In accbt dance with the pr esent
invention and as used herein, the followng terns are defined to have the
fol | owi ng meani g, - U S808XR! 81 § | No®iAlad QLRI W §£. e xEIRiheLBbn 84H NE -
acid" refers to natural am no acids, wunnatural am no acids, and amno acid
anal ogs, all inchshelgesSOBSTRYEAFELSMEET (RULE 26) wo 00/ 66629 PCT/ USQO/ 11814

17 18 NO V 383 D anqyd«:$i@KeQksRNELS ddd tdeidaist éz;l&.ilayg_@s @ﬁe?\gdsgyeﬂ for

sterecisoneric forns. Natural am no acids include”al ani ne ), arginine
- (Arg), aspar agiseenpdsn) 2sasphibiecneief 3Spic epRtgine fo@yshe freatmente
(dn), glutam c,Aci g i 1,i eRieSt L i 4is), b eygine
(1le). Peucine ° ’Le%ﬁ’,( gf“;%“ %g’(%ﬁ’??@%ﬁﬂﬁ}%ﬁfﬁé’(k}&;&ﬁéﬁw al'g%'nel{c&(eghe),
proline (Pro), seesens (S¥ejtienrbomiee (GAmectetype optieal MeThpys £9% osi ne

(Tyr) and valing, | LT j i ks I&%&- .not 41 ted
to azeti di necar '()Cga\;élqlr)g fgggg?'g,ﬂé§gfr§1{r}gaaﬁisggggﬁg, -arrﬁ@ntgggﬁg%@?écif ,

bet a- - al ani ne, metficdspriopedmnecthei dminighaesiioryef ca aeddifiedamkandin oo c
acid, 6-am noc | & _aci ; 2z ani | .d, 2= 1-NQ| rq id,
3- am noi sobut y?%)%eq{fgind%gg?érgnth(%?%e%@%c%é% Fér?%ﬁ ?Ebdqul%fl S’%Iéiynieﬁ”%

2, 4- di ami nolGobu yadendaei-d, [$BQAEB MBI ne,, 2x2nddhaf KGR @S NE-adl d,or

2, 3-di am nopr opjQni.c [ , etk [ mopy ol i ne,
hydr oxyl ysi ne, %Q-Fer ﬁfg‘?c%’g?f‘;%ks%g& g‘li%f/édérj‘g“’fy?oF’P#é,a“s%{%ﬁg??g?m I ne, .

i sodesnosi ne, adlich sxleedénaepxdkt NEIRA dciiicnePn NIartthd giogdilhey and

N methy |1 sol eucing. N 28,051 Y Pefldd Sl DIIRUAY | WAlENC 0 the _
napht hal ani ne, “Tnorva |n8, norl euci ne, ornithine, pentylglycine, pipecolic
aci d and thi oprttdammendnifio &cf dexarploygs Aast-pdandhel hypemgdlycemik urtnat ur al

am no aCidSlyw“ég%p'f%a qggiggg£¥iated with type 1 (insulin dependent) and

type 2 (non-insulin dependent) diabetes mellitus, as well as

gestational diabetes, dyslipidemia, to modulate triglyceride
lavels, and to suppress glucagon secretion.
By “exendin agonist” is meant a compound which mimics
20 the effects of exendins, e.g., on gastric motility and
gastric emptying (namely, a compound which effectively binds
to the receptor at which exendins exert their action on
gastric motility and gastric emptying, preferably an analog
or derivative of an exendin) or a compound, e.g., that
25 mimics the effects of exendin con the reduction of food
intake by binding to the receptor or receptors where exendin
causes this effect. Preferrsd exendin agonist compcunds
include those described in United States Patent Application
Serial No. 90/003,869, entitlad, “Use of Exendin And

30 Agonists Thereof For The Reduction of Food Intake”, filed

SUBSTITUTE SEHEET (RULE 26)



bl ocked, reversibly or irreversibly, or nodified on their N 25 term nal

am no group or their side chain groups, as for exanple, nethionine

sul f oxi de, met hi oni ne sul fone, S (carboxynethyl)-cysteine,

S- (car boxynet hyWp-084&2%®i ne sul f oxi de and S-(car boxynet hyl) - c PETRISIA1814

sul fone. The term "am no acid anal og" refers to an amno acid 30 wherein
either the C-term nal carboxy group, the N-term nal SUBSTI TUTE S?EEMF%&
26) WO 40/ 66619 PCT/US00/ 11814 18 2 8 NOV 203 amino group or s

functional group has been chenmically codified to another functional group.
For exanple, aspartic acid-(beta-methyl ester) is an amno acid analog of
aspartic acid; PRI glydisid i s2ad Hm o iacidy amab bicofigly ehaest of

al ani ne car boxan, ds. i |E;st1 prey UReToJe- Toy e BT PhglgPr%&?Cé%eesetﬂ%]%pg%?gﬁgwo“

aci d residue” refers to radicals havi ng
wherein R typi czid ywhigh l@H(lR‘cb;rpomcblb@' EhlBS"‘@.fleﬁéﬁd’E) laﬁaiodtﬁédgrQM@,

typically H or r otaL titute 0.
wherein p is 1,aagzo,cﬁ'or(%g'o(r%le%resgn‘t1 ng"f & Sﬁg ?‘?ﬁ‘rrhet?: Eg)‘d'kyl FE%EF%! of
proline, or 3pi pegaaidimsaapird exeeSndwegsqnusespeﬁtry@idmd fﬁd&&ﬁ‘tak@"‘@én be
referred to here& J4 %nnect L ganlc radi cal s such as aldl
groups defi nes SieH *grs a0 %ﬁj %G éﬁ SPNRT Ui g UGG the BeeRredmbly up
to and incl udidepokized ad\tamhagﬁousdh)érometmdsdi, n A BN c&kOogBy sskICh
groups may be s ra| ht .chai.n_or chain. "Pharnaceutically

accept abl e sal t*¢ 488 SéF?gl%feag}tceﬁésw FpdundE dPhdnbRESePE i nventi on
deri ved fromtt@pSHBSEI.TUTE SHEET ( RULE 26) WD 00/ 66629 PCT/ US00/ 11814 2 6
Nov 2003 19.conbi nati on OEBSUCh conpounds and an or.gani c _or inorganic

acid: In pagcticet 8 GERTBFT t HPSSHt 3 bRFT Bt iy gédechive mngwmse
form The conpaunds afylhe pyesiesd isn¥esbifninistered to the subject.

In a preferred aspect, the amylin agonist is an amylin or an '
amylin agonist analog such as *?%2%pro-_human-amylin. The
use of amylin agonists to treat post-prandial hyperglycemia,
15 as well as to beneficially regulate gastrointestinal
motility, is described in International Application No.
PCT/US54/10225, published Marsh 16, 1995 which has been
incorporated by reference herein.
In yet another aspect, a therapeutically effective
20  amount of an insulin or insulin analog is also administered,
separately or together with a modified exendin or exendin
agonist, to the subject.
Preferably, the subject is a vertebrate, more
preferably a mammal, and most preferably a human. In
25 preferred aspects, the modified exendin or exendin agonist
of the invention is administered parenterally, more
preferably by injection. In a mest preferred aspect, the
injection is a peripheral injection. Preferably, about 1
ug-30 pug to about 3 mg of the modified exendin or exendin

30 agonist of the invention is administered per day. More
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are useful in both free base and salt form wth both fornms being
considered as being within the scope of the present invention. In
addition, the follow ng abbreviations stand for the follow ng:. "ACN' or

"CH3CN' refers to acetonitrile. "Boc", "tBoc" or "Thoc" refers t@ﬁzﬁﬁoﬁl
: 52003

carbonyl. "DCC' refers to N, N -dicycl ohexyl carbodiimde. "Fnoc

fl uorenyl net hoxycarbonyl. "HBTU' refers to 2-(1H benzotriazol-I-yl)-

1,1, 3, 3,-tetranet hyl uroni um hexaf | urophosphate. "HOBt" refers to

1- hydr oxybenzotri azol e monohydrate. "honmoP'Sor hero" refers to

honoprol i ne. "MeAl a" or "Nme" refers to N-nethylalanine. "naph" refers to

napht hyl al ani ne. pr 9 ra P Ga¥out ef oS 0 pe glycin "tBuG' refers to
tertiary-butyl gl ycine. 'y'ﬁ)'hi oP" or t Pruto;" re%lgeér(ds' t%l%t’ hlggp?%?tfhg"w'éﬂ/ﬁ@ '
refers to 3-hydr oFion@ <" Bry grodidiiefs exendin hydeaeypi ol dgum i SNAG thgf ers
to N-al kyl gl yci ngnvdMARGn | ef g8 d:qeNalikyl pent.yl glycine -“Norval™ refers to
norvaline "Norleu" ref ers to morleuci heg%lph%r}y'f egiéﬁi'e%ra‘rﬁceéﬁ\?’ant@@écfr af
the invention wiH9 %% 2oappab@htid ednt-hhembdd 1icui Rgedeserd Ptdxanal, t he

preferred enmbodiymitis.t Rer epf fromithe clains.  SUBSTI TUTE SHEET ( RULE
26) 2 8 Nov 2003 20 5 10 B%?JEI%%gCIE?FE’TT BE PR FRARNGS ®i-gure 1 depi ct s
the amino acid sequefeetftored erddia8 pSEQenddn bebndts f0wea;3:depishs
[SEQ ID. NO 17,4 Eisguggcgudgne_pi cts the am no acid sequence for exendin-4

the exendin agoni st conpounds [SEQ ID NOS. 9 TO 25].
exendin-4 (1-30) [SEQ ID NO3l: His Gly Glu Gly Thr Phe

Thr Ser Asp Leu Ser Lys Gln Met Glu Glu Glu Ala val Arg Leu
Phe Ile Glu Trp Leu Lys Asn Gly Gly]:
exendin-4 (1-30) amide [ SEQ ID No 4] : His Gly Glu Gly Thr Phe Thr Ser
Asp Leu Ser Lys Gln Met Glu Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
Gly Gly-NH3] ;
exendin-4 (1-28) amide [SEQ ID NO &: His Gly Glu Gly

£

Thr Phe Thr Se_r Asp Leu Ser Lys Gln Met Glu Glu Glu Ala Val
Arg Leu Phe Ile Glu Trp Leu Lys Asn-NH;];

'*Leu, #’Phe exendin-4 amide [SEQIDNo 6}: His Gly Glu Gly
Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu Glu Ala val
Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly Pro Ser Ser Gly Ala Pro Pro Pro Ser-NH,] ;

““Leu, ®Phe exendin-4 (1-28) amide [SEQ ID No 7] : His Gly
Glu Gly Thr Phe Thr Ser Asp Leau Ser Lys Gln Leu Glu Glu Glu
Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn-NH;]; and

"“Leu, ?Ala *Phe exendin-4 (1-28) amide [SEQ ID No 8] :
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Lau Glu
Glu Glu Ala Val Arg Leu Ala Ile Glu Phe Leu Lys Asn-NH,].

In ths mathods cf the present invention, the modified

exendins cr exsndin agonists may be administared separately
Cr Together with one or mors cther compounds and

compositicns that exhibit a long term or short-tsrm satiety



Figure 4 depicts the conpounds of the present am no acid sequences for
certain wuseful in the present invention am no acid sequences for certain

i nvention, Conmpounds 1-174 [SEQ ID NOS. 26-199] Figure 5 is a graph show ng
the effect of fwoewss&%al nephrectony on exendi n-4 cl earance. HETGis0w11614i s a
graph showi ng the term nal decay of 15 exendin-4 plasma |evels in

nephrect om zed and sham subj ects. DETAI LED DESCRI PTI ON OF TEE PNY/RW Q503
The present invention relates to novel nodiﬁged exendi ns and exendin

agoni sts having an exendin or exendin 20 agonist linked to one or nore

pol yt hyl ene gl ycol polyners, and related products and nethods that are
useful, for exampi®;, iimcdlhelitgeabmentooflihiifel & dtheludbRgod¥De sha TYPE
2, and gestati ogg+ Egjsi.acblet es iF t he tcrieat ment of disorders which woul d be
benefited by agdnte iihi-ch nodaratac 283p| ¥ mPY 3 ees8 issyeFao ki ctipkiass

gl ucagon secr et (0K} ard ian lebbént rent peite0f) diswardens \éﬂ}(ﬁh%ﬂrﬁ.sb.‘%
benefited by the admnistration of agept,g useful in nodulating the rate of
gastric enptyi nbn%fuc'{gdo SFnfERBPLE nel udi ng obekitiPae amgn drbee derayn

i nsul i n-resi st aace mpndionedeandaid | G¥SEIdda 3Qelt@¥ebs, tangds t'ud183l, Aq
subj ects suffering from dysl|i igem' a. The nethods are al so useful for

| owering pl asnad??qcpﬁl&’e\ﬂolém é%% ¥ PE9IST0/PEPS tdes1 apdaUney TogZdoevél s,

reduci ng cardi ag.gi Slerehednel ng, eppeiit.e.ismndd hedupbag ihe yRjght,,gf
subj ects. Pharmaceutical  conpositions for use in the nethods of &R
invention are ASWIUCALFOSEEINS Mot 1GED WeeEndsnBrARarERENEIGK Agoni sts The

modi fi ed exendi g cpagrexendCoxa@oni stepafn tiheqipEasEBY LHVed Qy.ipsLude
one or nore PEG paolyners |inked to an exendin or exendin agonist, such as

a natural | ylbccirrisygounseexdidhm, &F St IFedeacex@hdi h1or4hn 1896ndi n

agoni st. Exendinuvhasbxendip-4cisr a fiatdyaal byoosgdLiing: popli dgd sol ated ™
fromthe salivary secretions of the Gla nonster. Aninmal 15 testing of .
exendi n-4 has scf%‘?&?lﬁﬁﬁt FtR-ap?tiddr 538 -oWer PRRFBRA- gt SR 0SS ¥ar i 894) f or

several hours. Exenghs- 4nvén®fon also provides compositions and methods

for providing therapeutically effective amounts of the

15 modified exendins or exendin agonists of the invention in
order to increase urine flow in an individual, decrease the
amount of potassium in the urine of an individual, prevent
or alleviate a condition or disorder associated with
hypervolemia or toxic hypervolemia in an individual, induce

20 rapid diuresis, prepare an individual for a surgical
precedure, increase renal plasma flow and glomerular
filtration rates, or treat pre-eclampsia or eclampsia of
pregnancy. '

25 Definitions

In accordance with the present invention and as used
herein, the following terms are defined to have the
following meanings, unless explicitly stated otherwise.

The term “amino acid” refers tc natural amino acids,

30 unnatural amino acids, and amino acid analogs, all in their
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am no acid pol ypeptide, is synthesized using solid phase synthesis as
descri bed herein. As described herein, the nonclinical pharmacol ogy of 20
exendi n-4 has been studied. In the brain, exendin-4 binds principally to

t he area postr g@gmagds nucl eus tractus solitarius region in tserasomdbréai n
and to the subfornical organ in the forebrain. Exendin-4 binding has been
observed in the rat and nouse brain and kidney. The structurzs to 25 mhlch
exendi n-4 binds in the kidney are unknown. ¥ ri ous experlnent

conpared the biologic actions of exendin- 47and GLP-1 and dennnstrated a
nore favorable spectrum of properties for exendin-4. A single subcutaneous

dose of exendi ry 4rlonesed: pb assme A uGos8ekn dbidbr (A abetd.ck 39 and ob/ ob
(di abetic obese) mce by up to 40% I|n Diabetic SUBSTI TUTE SHEET ( RULE 26)

WO 00/ 66629 PCHUISBOA$PBERLD2Eorm03 Nesirglzanke? IZDP insladesabamice of
treatnment with @?i%@dl Qs ?lllpﬂ\gr F@:d‘)‘bA]a%pQ@aB‘iﬂéufﬁs:‘P)f of| Q.%W a%g/@dl ulin

henogl obi n used to evaluate plasha gl ucosé |evels) to 4
sensitivity wagﬂaméo Fﬁﬁﬁ©v@@ tﬁﬁsﬁﬁ%ﬂﬂﬁﬁﬁwmpﬁg(Gimk%ﬂeiuﬁﬁmSCtaea@rﬁﬁﬁuhrn

obese ZDF rats¢la.glucase, | Al eran (et eso doserglengugent . dogr pases

in plasma gl'ucdsé were served. An insulinotropic acti
exendi n-4 has dlles) beénSLQ%SéEWQ*j|M¢th999hns (M¢¢W(nphﬁ}xln§ahuneré§pﬁnse to

gl ucose 10 by 8:‘6‘;‘1[)[%0‘?9/%{‘ &Jr?a“(?@}r Lap, ﬁ?ag”?rh%

g@p rats,
and by up to - i n noh- asted m ce. her ﬁre 83T Nent plasna
gl ucose concentlTactpl onSymsmasS'hmJata@d vwiln-hem‘é@?t)e-r dginrasseal osmeinag

effects Thus thsabserved. alibqss Lagering.eliest glenandindpnpears to

be gl ucose 15 é% end and aninals are alrea eug
Exendi n- 4 dﬁbe&amapenéeamiwosdxmwniagasmrﬁca@hp@y¢xg}q recildsDbeaé salardnaas

-90-fold nore %?%QEIEE?Q%C%F)Jl (o] A égk %bggi on. Eﬁf”q‘gmlnggééal%ﬁ been>
shown to reduce T00 W S ‘ol oWi ng~ péT’ipher a
adm ni strati on,aciel, aﬁdaMQBOQapﬁqxﬁﬂaCLQOOZtBMEQOHEHQaquMeﬁtlﬁhah-GLP—1 for
this ?Ct'on Eé@%gkgoéuEfﬂﬂg gi %Egmghgf fﬂpgﬁﬂk{aElgﬁ lmel*c
approxi mately b1 N anes ize rats duri hyper'i nsu
hyper gl ycem ¢ alciap cgndlarxnhntxﬁmiYGnde,né.éf¢¥§m1qﬂnﬁﬂmgtgrucagnni
concentrat i gns a‘[l%'oﬁgngu% VSR G RopRRdh £ L 0NS: & N NY LBk BbSrofeId N- 4
has been shown 10 '
acid, N-ethylglycine, N-ethylasparagine, homoproline,
hydroxylysine, allo-hydroxylysine, 3-hydroxyproline, 4-
hydroxyproline, isodesmosine, allo-isoleucine, N-
methylalanine, N-methylglycine, N-methyliscleucine, N-

20 methylpentylglycine, N-methylvaline, naphthalanine,
norvaline, norleucine, ornithine, pentylglycine, pipecolic
acid and thiopreline. Amino acid analogs include the
rnatural and unnatural aminoe acids which are chemically
rocked, reversibly or irreversibly} or modified on their N-

25 terminal amino group or their side chain groups, as for
example, methionine suifoxide, methionine sulfone, S-
(carboxymethyl)-cysteine, S-{carboxymethyl)-cysteine
sulfoxide and S-(carboxymethyl)-cysteine sulfone.

The term “amino acid analog” refers to an amino acid

30 wherein either the C-terminal carboxy group, the N-terminal
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dose- dependent|ly reduce body wei ght in obese ZDF rats, while in |lean ZDF---
rats, the observed decrease in body weight. appears to be transient.

Through effectg on augmenting and restoring insulin 30 secretion, nodified
exendi ns or ex&%$%%4doni sts cont ai ni ng SUBSTI TUTE SHEET ( RUL 0034

00/ 66629 PCT/ US00/ 11814 2 8 NOV 2003 23 exendin-4, for exanple, will be
useful in people with type 2 diabetes who retain the ability to chgVezuua
insulin. Its effects on food intake, gastrigc enptying, other nechani sns
that nodul ate nutrient absorptions, and glucagon secretion 5 al so support
the utility of such nodified exendins and exendin agonists containing
exendi n-4, for 3R&TpPECUPn CEhalde remiferfuneriorat exeumlhes bbesity, type-1
di abetes, and Jgep it | aQelkes WA e insulin
secretion. 10 The t(%)%il\gﬁgl ggsyg?e%xﬂdﬂdi n-zéﬁa‘sﬂ%gg%&#nlv%%ﬁ atet°fn

si ngl e-dose st &¥i28F1len Arpartiatacikhubesakagshvi epeeamdidose afimo ta- 28
consecuti ve daigl Se$) i i n rats frg%ga s .and iin.vitro. tests

for nutagenici ta;/%é%g gﬁrgrgr%gg%g? é%c{'etrNa'??gﬂég 0 d%tles, %o *q2HY i Have
occurred, ahd @édegiSihalEcheen 9w BBsénvedarremiit ischat etishanges in
henat ol ogy, clijpi;6a S?GH%%L){ _or gross or mcroscopic tissue changes.
Exendi n-4 was denonStrated to be non- nutagenic, and did not cause
chronpsomal aberr at FbAstarnt hanibonesidr aesbdise f et s( up tad5b6Hls Hating 20

I n support of i j.gati of, e.ngncl inical. har nacokj netics and
net abol i sm of gggné?%si{fhgghu er o ﬁmﬁrgn'oa@!‘s%%smhg\/gygé‘éﬁ Jol’év’laﬁ Oped. A
radi oi mmunoass&# (R i h, vVhefedn Kerdsi @nvRnyng -d00 pikdewakas ede ypidalillyi o
phar macoki pgt i ¢ st udi =S I or exendin- 25 4 was
subsequent |1§ vgfi éa?%§ %ﬁfﬁaﬁlﬁ\ﬁé’? Fiﬁ%f%’?@lrh%’anti tation of 15 pM The

bi oavail ability of exendin-4, given subcutaneously, was found to be v
approxi mately 50-80% using the radi oi munoassay. This was simlar to that
seen follow ng intraperitoneal administration (48-60%. Peak 30 plasma’
concentrations (Ca,e¥ 6&¢turred between 30 and 43 SUBSTI TUTE SHEET (RULE 26)
WD 00/ 66629 PC /US00/ 11914 2 6 NOV 2003 24

(CH.,)p

C(=0)-

15

, wherein p is 1, 2, or 3 repreéenting the
azetidinecarboxylic acid, proline, or pipecolic acid
residues, respectively.

20 __0,ﬁ?he term “lower” referred to herein in connection with
organic radicals such as alkyl groups defines such groups
with up to and including about 6, preferably up to and
including 4 and advantageously one or two carbon atoms.
Such groups may be straight chain or branched chain.

25 *Pharmaceutically acceptable salt” includes salts of

the compounds of the present invention derived from the
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m nutes (T,,,,,) . Both C and AUC val ues were nonotonically related to
dose. The apparent termnal half-life for exendin-4 given subcutaneously
was approximately 90-110 mnminutes. This was significantly |onger éhan t he
14- 41 5 mi nut esWO¥EORY| | owi ng i ntravenous dosing. Simlar reShfPM e
obtai ned using the | RVA assay. Degradation studies wth exendi n-zlgcpp’gam
to GLP-1 indicate that exendin-4 is relatively resistant to degrada né
SUBSTI TUTE SHEET (RULE 26) WO 00/ 66629 PCT/ Y00/ 11814 25 2 8 NOV 2003
Exendi n Aaoni sts Exendi n agoni sts include exendin peptide analogs in which
one or nmore naturally occurring amno acids are elimnated or replaced
with anot her anice8L&BRALSY. o5 chf rreguaskemhth 3geaRstic v dyrmmastic
anal ogs of exendiciud. 1Raptisularkneprstess di o !
described in comonly owréed PCT Aglpl i cati oﬁ&sﬁig%gl %ngp%/t%é@?
filed August 6, ©f9982 Basetiwd-" NGvel CPReP¢nds Aforhst Provrpouimdentinhi ch
clains the benefi 5. i; t L catd el G 5,404,
filed August 8, ai:tSQ%eygan%{gﬁoﬁ%ovﬁn%ggAB%'é A%H icggal?i (E)!rjlgjg'ewjéh 02% 2
PCT/ US98/ 24230, befnbedongidennst as3beinggwignin tthed sthbe edf Brendine sAgani st
Conpounds, " whi ggvglngiﬁgg_ the benefit of U S. Provisional Application No.
60/ 065, 442 fil ed Novenber 14, 1997; and, 15 conmmonly owned PCT Application
Serial No. PCT/ US98/ 24233¢itidr,edhRofehbewiriB abbge8iavinng |sshntiNdeel the
Exendi n Agoni st £ g?ggg}{gds, " which clains the benefit of U S. Provisional
Appl i cation No. 8 "929 filed November 14, 1997, all of which are
i ncor porat ed herei n DHCKEfer eXdieC‘h tdfEns 20 enttomityriliencl udi-ng any
drawi ngs. Agtivity aspexendi goni. st n i_ndi ed, for __exanple, by
activity i n%he assay%gée’scr'l O%d EEI o?v?g%f f%e;eftegg gga{e;“:%%tcﬁxﬁs c&f}é@ggb'ldi n
agoni sts on gastric NBEEYixefeqsdroglisVi+aieympiohienylcarbdati iimdetat.i fi ed, .
eval uat ed, or screene e f Qle. USLAOLL D | bed herein, or.other
art-known or equival grplctggne fgdg fL'grf %?%ﬂl%l%ﬁgogggﬁé%yqnﬁti lity. For '
exanpl e, see U.S. pat@RTUappfecat fonlséli-dientotr68tdbo,899,- entitled,

High ATfinity Exendyn Reoehlat anlbhotl NOMSHDRE ca fPac i orioqal i ve
receptor assays or scfeens for 38" exehdi n agoni st conp unds 6 -candi dat e
exendi n agoh$ st SUBSTHIRTE :SHEEF tRULEh@Boxybenzotriazole monohydrate.

“homoP” or hPro” refers to homoproline.

L 4

“MeAlza” or “Nme” refers to N-methylalanine.
“naph” refers to naphthylalanine.
“pG” or pGly” refers to pentylglycine.
20 “tBuG” refers to tertiary-butylglycine.
“ThicP” or tPro” refers to thioproline.
"3Hyp"” refers to 3-hydroxypreline
“4Hyp” refers to 4-hydroxyproline
=i "WNAG” refers to N-alkylglycine ‘
25 “NAPG” refers to N-alkylpentylglycine
“Norval” refers to norvaline
“Norleu” refers to norleucine
Other features and advantages ¢f the invention will be
apparent from the following description of the preferred

30 embodiments thereof, and from the claims.
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2 8 NOV 2003 26 conpounds, such as an anylin receptor assay/screen using an
anylin receptor preparation as described in U S. Patent No. 5,264,372,

i ssued Novenber 23, 1993, the contents of which are incorporated herein by
reference, one or nore calcitorin 5 receptor assays/screens using, for
exanpl e, T47D and MCF7 breast carcinoma cells, which contain calzisum
receptors coupled to the stimulation of adenyl cyclase activity, "a yozﬂﬂé
CGRP receptor assay/screen using, for exanplg, 5K- N-MC cells. 10 One such
met hod for use in identifying or evaluating the ability of a conpound to
slow gastric notility, involves: (a) bringing together a test sanple and a
test system the test sanple containing one or nore test conpounds, the
test system containing a sysERIEF QESCRIGTAbNaCF nTEE astawng®Pdtility, the
syst em bei ng char actger ',%%d1 i,n_that it exhibits, for exanpre, elevated

pl asma glucose in responsa FoPthe” i T GATCPI BR*F oS tHERSA RGN Gixegiddcose or
a neal; and, (bjE@etIér.nbnoing]the presence or amount of a rise in plasm
gl ucose in the systei.m Eos'bti,ve. and/q}rﬁr‘lﬁgati ve 20 controls may be used as
wel I. Also included WAt AePsTope” BOpRes@nteFHRASR i IF exeadin-4

phar maceuti cal | jsec.ceapt akbe 3plts of the nodified conpounds of fornmula
(I-vi11) and phar ma%%ut i_ca% conposi tions including said conpounds and
salts thereof. 25 FORRBEA i RGoRTSEC cHPd TRV SIICRS ifivg] gdetahmse

described in W@nd2nowbshosal cApplireat Lepsdp. 1 60/1065, 442, Q%lvgqgﬂgn
conpounds of th@ﬁcgwgg ((?I%[z Q ID NO. 200]: 30 Xaal Xaa2 Xaa y Xaab
Xaas Xaa, Xaae . : 166629 PLT/ US00/ 1914 2 6 NOV 2003 27 XaalL1l
Xaal2 Xaai 30Xaald XgagbrXaalfepiark ¢nal am¥a& 19 PRan, X232l Xaa22, Xaa23
Xaa24 Xaa25 Xaa26 XaaZz, X?a28- Z1l; wherein Xaal is H's, Ar %aor Tyr,; aa2

is Ser, Ay, ATHECURfAF; O X3 RLESASS oRVER i onxdpspaingds i1 [$HRIDXAS. 26199)
Ala, Phe, Tyr or naphybyead an neigrapfadnb@iddiitiy e¥ect of functional - -

nephrectomy con exendin-4 clearance.

Figure 6 is a graph showing the terminal decay of

15 exendin-4 plasma levels in nephrectomized and sham subjects.

DETAILED DESCRIPTION OF THEE INVENTION

The present invention relates to novel modified

exendins and exendin agonists having an exendin or exendin

20 agonist linked to one or more polythylene glycol polymers,
and related products and metheds that are useful, for
example, in the treatment of diabetes, including Type 1,
Type 2, and gestational diabetes, in the treatment of
dispg@ers which would be benefited by agents which modulate

25 éfé;ﬁa;glucose levels or suppress glucagon secretion, and in
the treatment of disorders which would be benefited by the
administration of agents useful in modulating the rate of
gastric emptying or food intake, including obesity, eating
disorders, insulin-resistance syndreme, and trigyceride

30 levels, and te¢ treat subjects suffering from dyslipidemia.

The methods are also useful for lowering plasma lipid



10 Xaa8 is Ala, Ser or Thr; Xaa9 is Asp or Qu; XaalO is Ala, Leu, Ile,
Val, pentylglycine or net; Xaall is Ala or Ser; Xaal2 is Ala or Lys; 15
Xaal3d is Ala or An; Xaal4 is Ala, Leu, Ile, pentylglycine, Val or Met;
Xaal5 is Al a Okyddhokss2aalé is Ala or Au; Xaal7 is Ala or depcrusdonaals
is Ala or Val; Xaa20 is Ala or Arg; Xaa2l is Ala or Leu; Xaa22 is Ala,

Phe, Tyr or naphthyl al anine; Xaa2,3 is Ile, Val, Leu, pentyl gly
tert-butylglycine or 25 Met; Xaa24 is Ala,_du or Asp; Xaa25 @ﬁuav Iﬂw
Phe, Tyr or naphthyl al anine; Xaa26 is Al a dr Leu; Xaa27 is Ala or Lys;
Xaa28 is Ala or Asn; Z1 is-OH SUBS T' | TUTE SHEET (RULE 26) 2 8 NOY 2003
28 5 Ay Ala 10 r\H - 72 y GIyGIy
Xaa31 Ser-Z2, lé? 4 %§§%¥n e sc‘eqr%/cz?ﬁék reg‘¥l§<;% VAR Gy-z2, ay
Ay Xaa3l Ser Se& L(SIJ-WGASDEHQEM 1 W%&EESSM PSermaa(ala‘:%ﬁ:aZ.Z a y Ay

Xaa31l Ser Ser 6 3 a Xaa36
Xaa37 Xaa3s- zzq?@g DR fggqfse %a%rhfq‘éagﬁé >%‘ga’%hg L5838t

i ndependent |y Rlgo Chhnépﬁgdib ne, 3Hyp, 4Hyp, thioproline, N-aI kyl gl yci ne,
N-al kyl pent ysl gl yci ne or

Modified Exendins And Exendin Agonists

The modified exendins and exendin agonists of the
present invention include one or more PEG polymers linked to
an exendin or exendin agonist, such as a naturally occurring

10 exendin, a synthetic exendin or an exendin agonist. .

Exendin-4

Exendin-4 is a naturally occurring peptide isolated

from the salivary secretions of the Gila monster. Animal

15 testing of exendin-4 has shown that its ability to lower
blood glucose persists for several hours. Exendin-4, a 3%-
amino acid polypeptide, is synthesized using solid phase
synthesis as described herein.

As described herein, the nonclinical pharmacology of

20 exendin-4 has been studied. In the brain, exendin-4 binds
principally to the area postrema and nucleus tractus
solitarius region in the hindbrain and to the subfornical
organ in the forebrain. Exendin-4 binding has been observed
in the rat and mouse brain and kidney. The structures to

25 which exendin-4 binds in the kidney are unknown.

Various experiments have compared the bioclogic actions
of exnndin—4 and GLP-1 and demonstrated a more favorable
spectrum of prope*tles for exendin-4. A single subcutaneous
dose of exendin-4 lowered plasma glucose in db/db {(diabetic)

30 and ob/ocb (diabetic cbese) mice by up to 40%. In Diabetic
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N-al kyl al anine; and Z2 is -OH or -NH2; provided that no nore than three of
Xaa3, Xaab5, Xaa6, Xaa8, Xaalo, Xaall, Xaal2, Xaal3, Xaal9r Xaal5, Xaale,
Xaal7, Xaal9, Xaa20, Xaa2l, Xaa24, Xaa25, Xaa26, Xaa2, and Xaa28 are Al a.
20 Preferred N-WPI¥PS%} oups for N-al kyl gl yci ne, N al kyl pent yIP§T{HEIA814Nnd
N-al kyl al ani ne include | ower al kyl groups preferably of Z to about 6
carbon atons, nore preferably of I to 4 carbon atons. Preferred e}@ﬂpzﬂ
agoni st conmpounds include those 25 whereinjfaal is H's or Tyr. * 03
preferably Xaa2 is His. Preferred are those conpounds wherein Xaa2 is Qy.
Preferred are those conpounds wherein Xaal4 is Leu, pentylglycine or Met.
Preferred conpolR3§YafecknbsEliferzdts  Xdanseks d?[xnﬁatm@nEheltWVéiHH&&&GZQ

PCT/ US00/ 11814 2@ 3 t hose, wher e Xaa6
Phe or  napht hy S Sn her Xaash 1€ PRE o GaTRCRYFAF ki MEGREoKAaRsed &0 | o

or Val. Preferretaireteoppaimlsgwmsse ﬂleXahs)l bXag3&o X233, nfghlim Xaa38
are i ndependent 1o Pro i,oproline and

N- al kyl al ani ne. E%F’%?t?a%ﬁe ‘%éjrglsroNﬁﬁl 23} ?be¥ gﬁefg@, Etfglo 10 We&&SoPdi ng to
one aspect, Pprefeeatdent elmormmmb“ofraﬂ.@ fOIIm.dJa.lc(ds)e whesBédbp@al is Hs
or Tyr, nore pr aa2 is. .4 s Phe or napht hyl al ani ne;
Xaald is Leu, §£§%§P% E#é%?(%g den%agéir?%F%ﬁuinoP AEPRt MHASENEES Xaa23
is Ile or Val; Xha31®béeﬁﬁﬂﬁ Xaa37 and XaaSB are independently selected
from Pro, honoproli t hi.aproline.aor 15 al kyl al |ne Nbre preferably Z1
is -NH2. According ?%1 alnnse%ﬁ‘élcﬁtgfotpﬁcp?‘éfle?? & é‘?ﬁ BTy PegRref er r ed
conpounds |ncludhsehms$ iof ﬁamammba @mpr&WEﬁgﬂuhsulXaakeb§o¢§§-&y gAhgos&aa2
is Ay or Ag; - | a or Thr; Xaa6 is Al a, Phe or
nepht hyl al a| ne 22 a‘?ééoﬁl’%g% Ty n8P §3?€e§a aérﬁ RPE 2988 DB Leph (HSRAa 52T/ Asp
or Gu; Xaal3 asdAbn, up_e:u: e-rlOpéntLle ghymmesasm ldbl/ﬁibpﬂ:lﬂcé)l’ $egheXaal2 Ts

Al a or Lys; Xaa 3 seaAt\I:m% ? g j’? pentyl gl yci ne;  Xaal5
is Ala or Au; Xaa aPof Eaug %%?ﬁ cqné:e&téaaﬁ.oaf er)%l&lsgoFéaN’% or
Val ; Xaa20 is /WEmegﬁkq;eﬁﬂ@aﬁ&ose lowering effects. Thus the observed

glucose lowering effect of exendin-4 appears to be glucecse-
15 dependent, and minimal if animals are already euglycemic.
Exendin-4 dose deperndently slowed gastric emptying in
HSD rats and was ~90-fold more potent than GLP-1 for this
action. Exendin-4 has alsc been shown to reduce food intake
in NIH/Sw (Swiss) mice follecwing peripheral administration,
20 and was at least 1000 times more potent than GLP-1 for this
action. Exendin-4 reduced plasma glucagon concentrations by
approximately 40% in anesthetized ZDF rats during
hyperinsulinemic, hyperglycemic clamp conditions, but did
not~dffect plasma glucagon concentrations during euglycemic
25 conditions in normal rats. Exendin-4 has been shown to
dose-dependently reduce body weight in obese ZDF rats, while
in lean 2ZDF rats, the observed decrease in body weight
appears to be transient.
Through effects on augmenting and restoring insulin

30 secretion, modified exendins cr exendin agonists containing
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25 is Ala or Leu; Xaa22 is Phe or naphthylal anine; Xaaz3 is Ile, Val or
tert-butylglycine; Xaa24 is Ala, Qu or Asp; Xaa25 is Ala, Trp or Phe;
Xaa26 is Ala or Leu; Xaa27 is Ala or Lys; Xaazs is Ala or Asn; Zl1 is -(OH,
-NH2, A y-2Z2, Wbyoédsw Z2, Ay dy Xaa31l-Z2i Ay Ay Xaa3l Secridfgoniy Ay
Xaa31l Ser Ser-Z2, 30 Ay Ay Xaa3l Ser Ser G Y-'Z2r Gly Gly Xaa3 Ser Ser
Ay Al a SUBSTI TUTE SHEET (RULE 26) 16 Nov 2003 30 Z2, ;qupvsgpgper
Gy Ala Xaa36-Z2r Ay @y Xaa3l Ser Ser Al a Xaa36 Xaa37 Z

Xaa31l Ser Ser Ay Ala Xaa36 Xaa37 Xaa3s-Z2, Xaa3l, Xaa36, Xaa37 and Xaa3B
bei ng i ndependently Pro honoproline, thioproline or N nethylal anine; and

Z2 being 5 - ObpsnaHY, BoeVidedoibaty no MY @skhan &Hr§< e X383, ¢ gs& -
Xaab, XaaE, XaalOi .Xaai 1, XaalZ?, Xaal3, Xaaldr Xaalb aalo, Xaal Xaa: g,

Xaa26i Xaa2li Mowe:esxak?sreXaaDethaail idid tRagegThe ell)ﬁtd.mEspéGﬁal ly

preferred conp | ydeqt set it ap | No.
BCT/ USO8/ 24210° egdra,% %%Seﬂﬁi?“l@, galgg‘g‘éléqgh“ STt H %aggggn goni st

Conpounds" i de‘mﬁ |Mqlﬁéﬁenntase@©rmqm@n23anAcgbumqrgu tsecartaéspeci al | y
preferred aspectso Maoded cnd g: OIPPUMIS MCREXaBLd 2okl LhE, Val of

pentyl glycine, nore preferably Leu ‘or penty g%ym ne, an I's Phe, Tyr
15 or napht hyl ekemiite agopietpr ebrtabtinPirxesdinapht lﬁytaﬂzmme., imheke

conmpounds wi | | sc i xi dat ati o h Lp,vitro
and in vivo, a%pﬁ%tlirfe%% %gur?% g%?/zarr‘tﬁhée)s|éspe§%\é?heg§g%rp§6u%&be§%tslfaé LA 11
Exendi n agom Ste g ourtds tabs 02 | dicdrlee & hise hdeecrededed iimsylSn Provi si onal
Application No {%360‘_% , 029, including conpounds of the forrmula (11)[SEQ ID
NO. 202]: Xaal aa da3 Xaad4 Xaab Xaa6 Xaa7 Xaaa Xaag Xaal4 25 Xaa::
Xaal2 XaalB) Xaald XaeelBcXaatbogaab aﬁ%@iaa-ﬁ.gﬂaabaen)@ra@BtXaraZdeaQZB

Xaa2e Xaa25 Xapd,aRloXagga: e NRLel N AaTahs Mokl 9 TUly M bse,

Norval , Val or® Xaa
or Au; WO 00/ ﬁﬁﬁZﬂa E(BTbUS@@i\lﬂBﬁlﬂ &b.l’& gloNes ) 2608d Xaa4in s:aAlsagnNorvaI

val, Norleu or (]Q%ys %QSlﬁ vf*?bqge;gy fd%a%gtﬁaegygit;nﬁndpchromosqmal

naphthylalanlne
alterations. To date, no deaths have occurred, and there

15 have been no observed treatment-related changes in
hematology, clinical chemistry, or gross or microscopic
tissue changes. Exendin-4 was demonstrated to be non-
mutagenic, and did not cause chromosomal aberrations at the
concentrations tested {(up to 5000 pg/ml).

20 In support of the investigation of the nonclinical
pharmacokinetics and metabolism of exendin-4, a number of
immunoassays have been developed. A radicimmunocassay with
limited sensitivity (~100 pM) was used in initial
§B§£ﬁécokinetic studies. A two-site IRMA assay for exendin-

25 4 was subsequently validated with & lower limit of
quantitaticn of 15 pM. The bicavailability of exendin-4,
given subcutaneously, was found to be approximately 30-80%
using the radioimmuncassay. This was similar to that seen
following intraperitoneal administration (48-60%). Peak

30 plasma concentratiens (Cmax) occurred between 30 and 43
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Xaa7 is Thr or Ser; 5 Xaa8 is Ala, Ser or Thr; Xaa9 is Ala, Norval, Val,
Norl eu, Asp or Qu; Xaalo is Ala, Leu, Ile, Val, pentylglycine or Met;
Xaall is Ala or_Ser; Xaal2 is Ala or Lys; 10 Xaal3 is Ala or Gn; Xaald is
Ala, Leu, Ile, PBOMU#3Pycine, Val or Met: Xaal5 is Ala or G PCTUSAVHSIA
Ala or u; Xaal7 is Ala or Au; 15 Xaal9 is Ala or Val; Xaa2o is Ala or
Arg; Xaa2l is Ala or Leu; Xaa22 is Phe, Tyr or naphthyl al ani ne; fmﬁ{imﬂa
Ile, Val, Leu, pentylglycine, tert-butylglyejyne or 20 Met,; Xaa2 S

G u or Asp; Xaa25 is Ala, Trp, Phe, Tyr or naphthylal anine; Xaa25 is Ala
or Leu; Xs-a27- .is Ala or Lys; 25 Xaa28 is Ala or Asn; 30 Z, is -OH,

CNH2 |, Qy-z2, Miegtesy (Tag) - GRPTA FaxadRt -FIE VBUBST| TeFE SHEFB (IR v26)
16 NO V 2003 32 a3l I S 2, G ydy
Xaa3, Ser Ser Grgl%%d Qi Gy Xaggl éépagggég%ﬁga % IS% %fz aa31 Ser
Ser Ay Al a Xaa®8eZin \gi¥sn xasrtspeosely Glays Aparé(aaﬁaﬁtémiﬂb-zao Ay Ay

Xaa3l Ser Ser qn A& Xa 7 Xaa3l Ser Ay Ala

Xaa35 Xaa37 Xaa3 Xaa39 5}@%@@ §2E<%§?g %tq?’o%%ﬁaasﬁha&aéfeel 2337 and

Xaa38 are i rdepeinicird \sedy cﬁolﬂgmpgoumvéﬁdyap déblypg. t IBigpireld results
were obtained using the IRMA assay. Degradation studies

with exendin-4 compared to GLP-1 indicate that exendin-4 is

relatively resistant to degradation.
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N-al kyl gl yci ne, N-al kyl pentyl glycine or Na | kylalanine; and 15 Z2 is -COH
or -NH2; provided that no nore than three of Xaa3, Xaa4, Xaab5, Xaa6, Xaa,;
, Xaa9i Xaal O, XaaZl, Xaal2, Xaal3, Xaal4, Xaal5, Xaal6, Xaal7r Xaal,
Xaa20, Xaa2l, Xemddee62aalb, Xaa26, Xaa27 and Xaa2B are Al a; pgmmdisgwvodi4ded
also that, if Xaaj is H's, Arg or Tyr, 20 then at |east one of Xaa3, Xaa4
and Xaa9 is Ala. Preferred N al kyl groups for N alkyl glycine,

al kyl pentyl gl yci ne and N-al kyl al ani ne i ncl yde | ower al kyl groz;b NOV 2003
preferably of 1 to about 6 carbon atons, re preferably of 1 to 4 carbon
atons. Suitable compounds of 25 forrmula (I1) include those described in
application SegikahdiNoagdXildddS98/ 24273, filed Novenber 13, 1998, entitled
"Novel Exendi n"Agoni st  Conpounds”, . identified therein in Exanples 1-89
(" Conpounds 1-89;" FEEPLHR iAAYF IS atiwdd® &XEPA0BePRRT R FERdi°A§ ¢Bnpounds
i dentified thepgiBhi Bnéxanmiae AQ4ur30lAntclesiny Rl &6H2%PETLUSO0/ 11814
2 6 NOV 2003 33 _Preferred such _exendi n agoni st conpounds i ncl ude those

wherei n Xaal i 81HP&EN2Red UF IRELFSPT Wb PPRENEFaBTY XT3 S) “Hi s or Al a.

Most preferabl p-Xaarris dlcndiRr 8BRSk AR LB6sEst San@beyd StCeXenRiglgrred
are those Xaa3 is Ala. Preferred are those Xaad4 is Ala. 10 Preferred are

those Xaa9 i sPAFRICHERFEF e@igrect R EEnPoaRASEf 2 FRrdAAK LbRR) in

conpounds  of fe&m&m&|$Qne&@@@0&lﬁ9§iéﬁtif&r Rdkaaflhd. sOMRWAGI87formul a
(1) conpounds of forrmula (11) erein wherein Xaal4 is Leu,

pentyl gl yci ne 8ileBtAuERE; & 4498 onpiRirfdedof NPERMERRTIID) Ago8ifhose 15
Xaa25 is Trp OfoRBSunds,” which claims the benefit of U.S. Patent
10 BApplication Serial No. 60/055,404, filed August 8, 1997;
commenly owned PCT Application Serial No. PCT/US98/24210,

filed November 13, 1998, entitled “Novel Exendin Agonist

Compounds, ” which claims the benefit of U.S. Provisional
Application No. 60/0653,442 filed November 14, 18%9%7; and,

15 commonly owned PCT Application Serial Neo. PCT/US98/24273,
filed November 13, 1998, entitled “Novel Exendin Agonist
Compounds,” which claims the benefit of U.S. Provisional
Rpplication No. 60/066,029 filed November 14, 1997, all of
which are incorporated herein by reference in their

20 entirety, including any drawings.

Activity as exendin ageonists can be indicated, for
example, by activity in the assays described below. Effects
of exendins or exendin agonists on gastric motility and
gastric emptying can be identified, evaluated, or screened

25 for, using the methods described herein, or other art-known
or eguivalent methods for determining gastric motility. For
example, see U.S. patent application serial no. 60/166,8893,
entitled, “High Affinity Exendin Recepter,” filed November
22, 1999, . |DNNegative resceptecr assays or screens for

30 exendin agonist compounds or candidate exendin agonist
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Preferred conpounds of formula (11) are those is Ala, Phe or

napht hyl al ani ne; Xaa22 is Phe or naphthylalanine; and Xaa23 is |Ile or Val.
wherein wherein wherein wherein where Xaa6 Preferred are conpounds of
formula (11) wherein Xaa3lr 20 Xaa36, Xaa37 and Xaa3e are indepzﬁigpy zgq
selected from Pro, honoproline, thioproline and N al kyl al ani ne. r %/
Z1l is -NH2. Preferably Z2 is. -NH2. According to one aspect, preferred are
compounds of 25 formula (11) wherein Xaal 26 Ala, His or Tyr, nore
preferably Ala or His; Xaa2 is Ala or Qy; Xaab6 is Phe or

napht hyl al ani n As b ¥ ci.ne aor Xaa22 js Phe or
napht hyl al ari Egmé)é(géé% i's Ihiat‘aaso‘rEHVallR$ %ag & Dt)?aafgsa)\(éég’? SNd- B & ar e

i ndependent |y sewé@nedeCI:srmerezDSUBSﬂ:HLﬂ'E &E‘Eb(eBUhE 26} . V& 466629
PCT/ US00/ 11814 52 003, .34 Qo rolin thiapraqline or N alkylal ani ne;
and Xaa39 is Sef§6m0y%}T lsr?ﬁlreg pf’e EP b 53 {5 reepFEPERARF yO 1R Eh NH.
According to aarespmcma:bctgetp&ldefner:eed }@pﬂ@fa*@ﬁﬁecbalal Yr Rhefefietironin
conmpounds i cI ude t hose_ of gll .wherein: 5 Xaal is_H s or Ala;, Xaa2

is Ay or D CERES ﬁsa?ys,&é(?%?” n%’(’aeﬂ?w SXAR18r E YD 38RGH Ala or

Thr; Xaa6 is Phe=@£t fapimmhabamuﬂﬁ,wﬁ@@? dsncBih eh1senm Xeadds- Al a, Ser
or Thr Xaa9 is a, or Gu; XaalO0 is Ala, Leu or pentylgdlycine;
Xaall is Ala of“%r® XaQa tf“el STAPGIBFI¢R T RSyl SYALASBragF HWith0 Xaald is

Al a, Leu, Met @ﬁdp@fntylcgj%ectaeep%@alésé@/@@:éﬂn @sing, X884 6e i snAla ak-G u;
XaalL7 is Al a or Glu aa19 is Ala or Val; Xaa23 is %\fa or Arg; XaaZl is

Ala or Leu; xa@2¥ise napht hyl al ani ne; Xaa23 is lle, Val or
tert-butyl gj yci ne; @@@%chl pebhod B Ofe AYP)ia¥RR2ByiS a,eJaflR;a%n he;
Xaa26 is Ala or 15 Leu Xaaz7 is Ala or Lys; Xaa28 is a or ZI is

COH, - NH2, d §ReRPIdIFYEey. 20C0mpGEny OGRS, 28StElg ‘G’S/lbéa%wl Ser- 72,

Ay Gy Xaa3l SevoSasZ2)Chy:&hinKande Sar SekeCtysZ2o1 A aha @ kekaadl Ser
Ser Ay Al a- 225%%%61%1 Xaa3l Ser Ser Ay Ala Xaa36-Z2, Ay Ay Xaa3l Ser
a

Ser Ay Ala Xa e75€5H RWRIE 5P NgePR8ePT YT e F%aa36 Xaa3,
Xaa38-72 or (3@b£5&m%ﬁﬂ3khgetest system containing a system for

15 evaluating gastric motility, the system being characterized
in that it exhibits, for example, elévated prlasma glucose in
response to the intreduction to the system of glucose or a
meal; and, (b) determining the presence or amount of a3 rise
in plasma glucose in the system. Positive and/or negative

20 controls may be used as well. ‘

Also included withinlthe scope of the present invention
are pharmaceutically acceptable salts of the modified
compounds of formula (I-VIII) and pharmaceutical

compositions including said compounds and salts thereof.
25

FORMULA I

Exendin agcnist compounds zlsc include those described
in U.S. Previsional Application No. 60/085,442, including
compounds of the formula (I) [SEQ Ip n0O. 200]:

30  Xaa; Xaa; Xaa; Gly Xaas Xaag Xaa; Xaag Xaas Xaayg



Ser Gy Ala Xaa35 Xaa37 Xaa38 Xaa39-Z2i Xaa3li Xaa36, Xaa37 and Xaa3B

bei ng i ndependently Pro honoproline, thioproline or NN nethyl al anine; and
Z2 being -OH or -NH2; provided that no .ipor-e . than three of Xaa3, Xaab,
Xaab, Xaag, XaaMOpoeéa1ll, Xaal2, 25 Xaal3, Xaal4, Xaal5, Xaa, 6CTXamAvsi4
Xaal9, Xaa2Or Xaa2l, Xaa24, Xaa25, Xaa26, Xaa2, and Xaa28 are Al a; and

provided also that, if Xaal is H's, Arg or Tyr, then at | east gnfm w
Xaa4 and Xaag is Ala. Especially preferred,conpounds of fornul %

i ncl ude those described in application Serial No. 30 PCT/US98/24273, filed
Novenber 13, 1998, entitled "Novel SUBSTI TUTE SHEET (RULE 26) 2 8 NOV 2003
35 Exendi n Agoniad: Cormoltalss $sahia¥aag Khe aRkapg agikdxseguensg - of SEQ.
ID. NOS. 5-93 t aere_i.ﬂ. A(‘}gaordi%% to,an e%eci Qlly %referr.ed aspect,
provided are cOMGOUNMRZ GTE3drMT4A (113 GRetie S@HL1A%Re Ara, "I¥ RN e, 5
Val or pentylglycine, nore preferably Leu or pentylglycine, and Xaa25 is
Al a, Phe, Tyr ataaiapbthys alzey na, Tymre preferably Phe or napht hyl al ani ne.
These conpounds, wi | |, bg | ess Sﬁcepti%e.to oxi dative degration, both in
vitro and ih V3R, 18s°%el 1Sk &d@i R $PRihesis of the conpound. 10 FORMULA
11l Also withimnkddhieiscofpe &f dike present invention are narrower genera of
conpounds havi ng peptides of various, |engths, for exanple genera of
conmpounds whi chfads mdtA4S 9hdhdde pepti des having a | ength of 26, 29 or 30

am no acid residijess Kespetd,Vehy. oAddhphomald DaniliRe present invention
i ncl udes narrower genera of conpounds described in PCT application Seri al
No. PCT/ US98/ 24%F0, 15iThiy Mov&fther 13, 1998, entitled "Novel Exendin

Agoni st Conppu s A viged 2@ pakticular am no acid sequences, for
exanpl e, conpounds of the formula (I11) [SEQ ID. NO 204]: Xaal Xaa2 Xaa3

Gy Xaas Xaa6 XEFP SAdEXELFOCKHdl o . aa-rl Xaat2 Xaal 3 Xaal4 Xaal5 Xaal5*

Xaal7 Al a Xaal%ak3, Xan2QaXangd, Xape2 v1523eXag2d1faage ffask [ Xaa27 |
Xaa28-Z1; wherein Xaal is His or Arg; Xaa2 Is y or Ala; 30 Xaa3 is Asp
or du; Xa35 i%®3a &SPALFhPT $EF D0/ 66629 PCT/ US00/ 11814

Xaa;; is Ala or Lys;
15 Xaai;; is Alz cor Gln:
Xaaiq is Ala, Leu, Ile, pentylglycine, Val or Met:
‘Xaaps is Ala or Glu;
Xaa ¢ is Ala or Glu;
Xaa,; is Ala or Glu:
20 Xaa;y is Ala or Val;
Xaasg is Ala cor Arg:
Xaaz; is Ala or Leu;
Xaa;z is Ala, Phe, Tyr or naphthylalanine;
Xaaz3-is Ile, Val, Leu, pentylglycine, tert-butylglycine or
25_ ﬁet:
Xaays 1s Ala, Glu or Asp:
Xaa;s is Ala, Trp. Phe, Tyr or nephthylalanine;
Xaag is Ala or Leu;
Xaazy is Ala or Lys:
30 Xaas is Rla or Asn;

Z; is-0H,
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2 8 Nov 2003 36 Xaa6 is Al a, Phe or naphthylalanine; Xaa7- is Thr or Ser;
Xaae is Ala, Ser or Thr; Xaa9 is Asp or Qu; 5 XaalO0 is Ala, Leu or
pentyl glycine; Xaall is Ala or Ser; Xaal2 is Ala or Lys; Xaal3 is Ala or
Gn; Xaal4 is Ala, LelU or pentylglycine; 10 Xaal3 is Ala or G u; X8aN8Yi 2003
Ala or Qu; Xaal7 is Ala or Qu; Xaal5 is Ala or Val; Xaa20 is Ala or
Arg; 15 Xaa2l is Ala or Leu; Xaa22 is Phe or naphthyl aI anine; Xaa23 is Ile,
Val or tert-butylglycine; Xaa24 is Ala, A2 or Asp; Xaa25 is Ala, Trp, or
Phe; 20 Xaa26 is Ala or Leu Xaa27 is Ala or Lys; Xaa28 is Ala or Asn;
Zl1is -OH, -1 NH2, 25 d Gy Ay -Z2, Gy Gy Xaa31l-7Z2, Ay Gy
Xaa3l Ser-Z2, Ay Qdy Xaa Ser Ser-ZZ 30 Gly @y Xaa3l Ser Ser dy-Z2.
SUBSTI TUTE SHEET (RULE 263)1y2—28 Nov 2003 37 Ay Ay Xaa3l Ser Ser Gy
Ala-72, Ay Ay Xaa3l Ser Ser l é Al a Xaas6-7Z2, Gy Gy Xaa3l Ser Ser Ay
Al a Xaa36 Xaa; 7-Z2 or f YR4431 Ser Ser Ay Al a Xaa36 Xaa37 Xaa38-Z2;
5 Xaa3l, Xaa36, Xaa37 an(d;1>§a@;3§r aee;-ndependently selected fromthe group
consi sting of Pro, hom)prol ine, _thi oprol ine and N-rnethylylal ani ne; and Z2
is -014 or -NH2; y Gly Xaay Ser-Zz,
Gly Gly Xaa:; Ser Ser-Z:,
Gly Gly Xaaj;; Ser Ser Gly-Za.
Gly Gly Xaaj; Ser Ser Gly Asp-1493564.1Gly Xaaj Ser Ser
Gly Ala Xaaig—Za,
10 Gly Gly Xaai;; Ser Ser Gly Ala Xaaizs Xaaxr—2z or
Gly Gly Xaas Ser Ser Gly Ala Xaass Xaasy Xaazs-Z; [SEQ ID NO. 201]
Xaaxm, Xaais, Xaaxy and Xaazs are independently Pro,
homoproline, 3Hyp, 4Hyp, thioprcline, '
N-alkylglycine, N-alkylpentylglycine or
15 N-alkylalanine; and
Z; is -OH or -NHa:
provided that no meore than three of Xaaj;, Xaas, Xaas, Xaas,
Xaaye, Xaay, Xaajz, Xaa:s3, Xaay, Xaais, Raais, Xaayr, Xaags,
Xaags, Xaazy, Xaazy, Xaazs, Xaasg, Xaazsr and Xaa;s are Ala.

20 pPreferred N-alkyl groups for N-alkylglycine, N-
alkylpentylglycine and N-alkylalanine include lower alkyl
groups preferably of 1 to about 6 carbon atoms, more
preferably of 1 to 4 carbon atoms.

.- ~Preferred exendin agonist compounds include those
25 wherein Xaa; is His or Tyr. More preferably Xaa; is His.
Preferred are those compounds wherein Xaaj; is Gly.
Preferred are those compounds wherein Xzai;s is Leu,
pentylglycine or Met.

Preferred compounds are those wherein Xaaz;s is Trp or

30 FPhe.



provided that no nore than three of Xaa3, Xaas, Xaa6, Xaas, 10 Xaal p,
Xaallr . Xaal2, Xaal3, Xaal4, Xaal5r Xaal6, Xaal7, Xaal9, Xaa26, Xaa2lr
Xaa24, Xaa25, Xaa26, Xaa27 and Xaa28 are Ala; and pharmaceutically

accept abl e sal twowkessef. FORMILA |V 15 Additionally, the pregenusionvamti on

I ncl udes narrower genera of peptide conmpounds described in PC{IﬂoAﬁgl I cation

Serial No. PCT/US98/24273, filed Novenber 13, 1998, -entitled v 2003
Exendi n Agoni st Conpounds" as having particy ar am no acid sequences, for
exanpl e, compounds of the formula [IV] 20 TSEQ ID. NO 205]: Xaal Xaa2
Xaa3 Xaa4 Xaa5 Xaa6 Xaa7 XaaS Xaa9 XaalD Xaall Xaal2 Xaal3 Xaal4d Xaal s
Xaal 6 Xaal7 Al a XaapereGmdfsXaadboXaadlarXahaad ¥aazd Haal5sXege6,Xaa27
Xaa28- 71; mhereinngﬁjﬁﬁg} is H's _or Ala'h Xaa2 is G;ﬁ or Ala;, Xaa3 is Al a,
Asp or Gu; XaRZPRE NI BTGy K23 *3aBN? L RRNAYhRLaNERS and Haezpris
napht hyl al ani ne71 M@ H0/H6629 38 Xaa7 is Thr or Ser; Xaa8--is Ala, Ser or
Thr; Xaag is Ala, Aggggr Ju; XaalQis Ala, Leu or pentylglycine; 5 Xaall
is Ala or Ser; XaalZP‘i_ %%?dorarﬁygfmp%%ﬁ% wheIrafn ¥raxy nfa¥aal¥rdx A4,
Leu, Met or pengydgl ¥k nendep@alntily Abde@fedd froml @r&aalfndSrAl:3e0r G uU;
Xaal7 is Ala or Qu; Xaal9 is Ala or Val; Xaa2Qis Ala or Arg; Xaa2l is
Al a or Leu: 15 SGERXrqlinshéngr NaaphvrinAanidfine; Xaa23 is Ile, Val or
tert-butylglycine, Xaadedsp1A a, & ungy, Xaa25 is Ala, Trp or Xaa26 is Al a
or Leu; 20 Xaa27 is Al a or Lys; .
Preferably Z, is -NH,.
According teo one aspect, preferred are compounds of
10 formula (I) wherein Xaa; is His or Tyr, more preferably His;
Xaa; is Gly:; Xaag is Phe or naphthylalanine; Xaa;q is Leu,
pentylglycine or Met; Xaaz; is Phe or naphthylalanine; Xaas;
is Ile or Val; Xaaj;, Xaass, Xaaj? and Xaas are independently
selected from Pro, homoproline, thioproline or N-
15 alkylalanine. More preferably 2, is -NH;.
According to an especially preferred aspect, especially
preferred compounds include those of formula (I) wherein:
Xaa; is His or Arg; Xaa; is Gly or Ala; Xaa; is Asp or Glu;
Xaas is Ala or Thr; Xaas is ARla, Phe or nephthylalaine; Xaa-
20 is Thr or Ser; Xaas is Ala, Ser or Thr; Xaag is Asp or Glu;
Xaajp is Ala, Leu or pentylglycine; Xaa;; is Ala or Ser; Xaaps
is Ala or Lys; Xaa; is Ala or Gln; Xaza,;y is Ala, Leu or
pentylglycine; Xaa;s is Ala or Glu; Xaajs is Ala or Glu; Xaais
is-Ala or Glu:; Xaa;s is Ala or Val:; Xaazs is Ala or Arg; Xaans
25 is Ala or Leu; Xaaz; is Phe or naphthylalanine; Xaa;; is Ile,
Val or tert-butylglycine; Xaap;q is Ala, Glu or Asp; Xaazs is
Ala, Trp or Phe; Xaass is Ala or Leu; Xaazs is Ala or Lys;
Xaazs is RAla or Asn: Z; is =-OH, =-NH;, Gly-Z,, Gly Gly-Z,, Gly
Gly Xaasn-Z;, Gly Gly Xaas; Ser-Z,, Gly Gly Xaa;; Ser Ser~2Z,,
30 Gly Gly Xaa;; Ser Ser Gly-Z;, Gly Gly Xaajz Ser Ser Gly Ala-
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Xaa28 is Ala or Asn; Zlis -OH, -NH2, Gy-Z2, 25 dy Ay-Z2 Asp; Phe;
Gy Ay Xaa3l-Z2, dy Ay Xaa3l Ser-Z2, Ay dy Xaa3l Ser Ser-Z2, Qdy
Gy Xaa31l Ser Ser Ay-Z2r 30 Ay Gy Xaa31l Ser Ser Ay Ala-Z2, S UBSTI TUrE
SHEET (RULE 26) 2 8 NOV 2003 39 Gy Ay Xaa3l Ser Ser Gy Al a Xaagd§ MV @003
Gy Xaa31l Ser Ser Ay Ala Xaa36 Xaa37-Z2 dy Ay Xaa3l Ser Ser Ay Al a
Xaa36 Xaa3d7 Xaa30-Z2 Gy Ay Xaa3l Ser Ser Ay Ala Xaa36 Xaa37 Xaa38 5
Ser-Z72; [SEQ DNO. 206] Xaa3l, Xaa36, Xaa3? akhd Xaa3a are independently Pro,
homoprol i ne, thioproline, or Nnethylylalanine; and Z2 is -CH or -NH2; 10

provided that no nore t,hap_three_of X aag, _Xaab, Xaa8,. XaalO, XaalZ?,
Xaal2, Xaal3, ;a’aiej-‘,y aléflg?"%&ag%s,g%ﬁ% “?xiaaa?‘é,a“?Zéaz@,ily)é%éﬁa%aﬁﬁf _
Xaa25, Xaa26, Xaa2@ly it Xaald Xakzg,-:q; GAndclprivd.dese f hedrs dify %aalxas.H s,
Arg or Tyr, then_at | eas _OB{: of Xaa3, Xaa4d 9@ Xaa9 is Al a; and

phar maceut i cal ?‘TSxééﬁé%f'a &g 138 3 h f 278t SF58 iF FohpodResneently
formula (1V) i eebuglemdprasanewheneopro®inle icx W-wetAv@a1NOtNal HMd 2, bein
4-1m dazopr opi onP_{I . Preferabl aal is H's, or 4-inidazopropionyl or %\I a,
nore preferabl§iHs dHH4- PR rSitoRY M58 PRt et ERE npandsXeds,

formila (I1V) i nehudesthosea:wheradn, Xaa2, ) &y, Bieferzes cogppounds of
a

formula (1V) include those wherein Xaad4 is A --- Preferred conpounds

of formula (IVF3fricl bEst hbde 25 dher 87774 Xalk@3 s APazs Prefwr 284 &8Apounds
of formula (I Vhrénglide Hspeseal whes el fei@al4ombokils PEAL Y4 DHI e Qi Met .

Preferred comounds O #¥ Thofiddddon WA Wi0%8cr/vsss/24210, £ilea
pl . '
10 November 13, 1998, entitled “Novel Exendin Agonist
Compounds” identified therein as compounds 2-23. v
According to an especially preferred aspect, provided
are compounds where Xaay ig Leu, Ile, Val or pentylglycine,
more preferably Leu or pentylglycine, and Xaa;s is Phe, Tyr
15 = or naphthylalanine, more preferably Phe or naphthylalanine.
These compounds will be less susceptive to oxidative

degration, beth in vitro and in viveo, as well as during

synthesis of the compound.

20 FORMULA II
Exendin agonist compounds also include those described
in U.S. Prcvisional‘Application Ne. 60/066,02%, including
compounds c¢f the formula (II} {SEQ ID NOC. 202]:
¥=xai“Xaa, Xaas; Xaas Xaas Xaas Xaa; Xaas Xaas Xaay
25  Xaaj; Xaai; Xaay; Xaapq Xaais Xaa;s Xaajyys Ala Xzajps Xaazg

Xaa,;, Xzaz; Xaaz; Xaaxy Xaazs Xadze Xaazr Xaajzg—Z;; wherein

Xaa; is His, Arg, Tyr, Ala, Norval, Val or Norleu;
Xaa; is Ser, Gly, Ala or Thr;

30 Xaaj; is Ala, Asp or Glu;



wherein Xaa25 is Trp or ?he. WD 00/ 66629 40 2 8 NOV 2003 PCT/ US00/ 11814
Preferred conpounds of formula (1V) include those wherein Xaa6 is Al a, Phe
or napht hyl al ani ne; Xaa22 is Phe or naphthylal anine; and Xaa23 is |Ile or
Val . Preferred WOMp6#als of formula (1V) include those 5 wheP&FySP{Ifld
-NH2. Preferred conmpounds of fornmula (1V) include those wherein Xaa3l,
Xaa36, Xaa37 and Xaa38 are independently selected fromthe gl’?JB Q)UV €03
consi sting of Pro, homoproline, thioproling and N-alkyl al anin 1
Preferred conpounds of formula (1V) include those wherein Xaa39 is Ser or
Tyr, preferably Ser: Preferred conpounds of formula (I1V) include those
wherein ZZ is -Kkﬂq.mwéﬂeur@drtbnpduddsNetlﬁer@nlG@XJ\0 i nclude those 15-
wherein Z1 is - r nmpounds of fornula (1V) include those
wherei n Xaa2l |g&%§s Sﬁﬁﬁﬁg%g Ris Lys, Arg, Cl-Cla straight chain or
branched al kanoyaas Rrsefeért ellycorpowpdshofatonmmea (1V) include those 20
wherein X. is Lys A%p %¥ ug R Asn, or Lys-NHt-R Ala where R is Lys,
Arg, CI-Clo str ?%ﬁt SR8 n°br>Branched al kanoyl . Preferred conpounds of
formul a (IV)slnEhmdejihnse haﬂl Tax; amno acid sequence descri bed in PCT

application Serjal PQI1 US98/ 24273 Ied 13, 1998, entitled
"Novel 25 Exendf®® %gﬁhﬁ%? Eg 6ﬁﬁ %"asNBelﬁﬁ’s %pgﬁffon1SEQ I D. NCS.

95-110 t herein. xE&ERMikARMa Allsa, pﬂmutded&armennyhgﬂmmdaedescnebed in PCT 30
application P %U898/24é%9 fiJ ed Novenber 13, 1998, SUBSTI TUTE SHEET ( RULE
26) 28NOV2003 4%38Ht t1 BtF “Nov&r’ Exendi n Agoni st Conpounds”, i ncl udi ng
conpounds of theaégriwl 814\Wr LSER ID. NO 207] : 5 10 Xaal Xaa2 Xaa3 Qy
Xaa5 Xaab aae Xa Xaal Xaall XaalZ Xaal3 Xaald4 Xaal5 Xaal6 Xaal7
Al a Xaal9 X§§2(;ga¥aé§1 &%éﬁé%§5a23 Xaa24 Xaa2. Xaa26 X1 -Z1; wherein

Xaa,q is Ala, Leu, Ile, pentylglycine, Val or Met: N
Xaa;s is Ala or Glu:
Xaa;e is Ala or Glu;
Xaa;7; is Ala or Glu:
15 Xaa,s is Ala or Val;
Xaazg 1s Ala or Arg;
Xaaqz; 1s Ala or Leu; ~
Xaaz; is Phe, Tyr or naphthylalanine;
Xaa,; is Ile, Val, Leu, pentylglycine, tert-butylglycine or
20 Met;
Xaazy 1is Ala, Glu or Asp;
Xaa;s is Ala, Trp, Phe, Tyr or naphthylalanine;
Xaazgs is Ala or Leuw;
¥masy is Ala or Lys;
25 Xaazg is Ala or Asn;
Z, is -QH,
=NHz,
Gly~Zg,
Gly Gly-2Zz,
30 Gly Gly Xaas1=Za,
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Xaal is H's, Arg or Tyr or 4-im dazopropionyl; Xaa2 is Ser, Ay, Ala or
Thr; 10 Xaa3 is Asp or Qu; Xaab is Ala or Thr; Xaa6 is Ala, Phe, Tyr or
napht hyl al anine; Xaa7 is Thr or Ser; Xaae is Ala, Ser or Thr; 15 Xaa9 is
Asp or Qu; XaalO is Ala, Leu, Ile, Val, pentylglycine or Met; Xaall is
Ala or Sex; Xaal2 is Ala or Lys; Xaal3 is Ala or A n; 20 Xaa14 IZS&;NA?V 2003
Leu, Ile, pentylglycine, Val or Met; Xaal5 is Ala or Qu; Xaal6

Qu; Xaal7 is Ala or Qu; Xaky.is Ala or V@l ; 25 Xaa20 is Ala or Arg;
Xaa2l is Ala, Leu or Lys-NM-R where Ris Lys, Arg, Cl-Co straight chain

or branched al kanoyl or cycl oal kyl al kanoyl; Xaa22 is Phe, Tyr or

napht hyl al ani ne; Xaa23 i sGlYeC‘Na?Faaaheae*-pbnt yl glycine, tent-butylglycire
30 or Met; Xaa24 is-Ala, %Fpa 003 WO 00/ 66629

PCT/ US00/ 11814 42, Xaa25 | s a 3} %’he “IV**br napht hyl al ani ne;  Xaa26

is Ala or Leu; X, is Lys ®3n, Clﬁssrxal_eyas SeysSHGIR-AsN, Asn Lys-NH - R

Lys--NH - RAIa Al a Lys- Ar Cl-Cl o straight S chain
or branched al kanoyl or cyc¥o&[Waﬁ3k§‘?1%§llgg‘Zfleglﬂ:|zz' NH2, dy-z2., i
Ay Ay-7Z2, 10 Ay Gy Xa@aByi-T >Ga3§1 Gar )S?a&Bﬂ;l!}eAiZZXaﬁsyzg y Xaa31l Ser

Ser - Z2, Gly Gy Xaa31l Ser. Ser. G Xaa31 Ser Ser Ay Al a-Z2,
15 Ay Ay Xaa31l Ser Ser @ C;XI 2%%zf‘éi?,6S’eZ"2 Sye@ §)‘( Bl xAS e Shrasetdy Al a

Xaa36 Xaa37-Z2 or Gly Gly Xaas Ser Ser Gly Ala Xaazs Xaas; Xaase-Z; or

Gly Gly Xaai Ser Ser Gly Ala Xaajzs Xaasm Xaaszg Xaaig-
10 Z; [SEQID NO. 203]
Xaas;, Xaase, Xaayr and Xgags are independently
Pro, homoproline, 3Hyp, 4Hyp, thioproline,
N-alkylglycine, N-alkylpentylglycine or
N-alkylalanine} and
15 2> is -0OH or -NHa;
provided that no more than three of Xaa,, Xaa,y, Xaas, Xaas,
Xaay, Xaas, Xaa, Xaaj, Xaaiz, Xaa,;, Xaaj;,, Xaais, Xaaie,
Xaayr, Xaays, Xaa2z, Xaay, Xaaz, Xaazs, Xaazs, Xazyr and Xaasg
are Ala; and provided also that, if Xaa; is His, Arg or Tyr,
20 then at least one of Xaa;, Xaa, and Xaas is Ala.

Preferred N-alkyl groups for N-alkylglycine, N-
alkylpentylglycine and N-alkylalanine include lower alkyl
groups preferably of 1 to about & carbon atoms; more
preferably of 1 to 4 carbon atoms. Suitable compounds of

25  formula (II) include those described in applicatioh Serijzal
No. PCT/US98/24273, filed November 13, 1998, entitled “Novel
Exendin Agonist Compounds”, identified therein in Examples
1-89 (“Compounds 1-89,” respectively), as well as those
corresponding compounds identified therein in Examples 104

30 and 105.



Gy Gy Xaa3l Ser Ser Gy Al a Xaa36 Xaa37 XalLr38-Z2; wherein Xaa3l, Xaa36,
Xaa37 and Xaa38 are independently 20 selected fromthe group consisting of
Pro, honoproline, 3Hyp, 4Hyp, thioproline, N-alKkylglycine,

N- al kyl pentyl gl ¥@iof6662hd N-al kyl al anine; and --2 is -OH or - RERUSR51814
provided that no nore than three of Xaa3, Xaa5, Xaa6, Xaae, Xaagxg,'%qpa?nna
Xaal2, Xaal3i Xaal4, Xaalb, Xaal6, Xaal7, Xaal 9s Xaa20, Xaa2l, Xaaz4r
Xaa25, and Xaa26 are Ala. Also within the sgope of the present invention
are pharmaceutically acceptable salts of the conmpound of forrmula (V) and
SUBSTI TUTE SHEET (RULE 26) 18NOV2003 WO 00/ 66629 PCT/ USOQ 11814 43

phar maceuti cal conpos8tréfensed nolardiexgnaah da ¢atiolndspandds Saldisdkherheot .

Yot 15 s Ty PRaPIR Rharaunront onot oSSR i UPER 1Y RARLY §a04 g |
Preferred are t Hésececompaundsoof drefeuhal{\Baahegeiips. Xaal i s

4-im dazopropionyl. Preferred are those conpoupnds of forpnula (V) wherein
Xaa2 is Ay. 10 Pref é??%%r%%:ﬂpﬁ?n&é‘oaf ?%T%‘f’h‘ps(\%f aPEthdsE MhEPBFALR Xaald
is Leu, pentyl gkgej nies @iyWet. Preferred conpounds of fornula (V) are those
wherein Xaa25 is Trp or Phe, According to one aspect, preferred are
compounds of 15 forng‘f%E?%eWeithoiaa%o‘f‘%O% & hapRtid| GldnFAerednd
Xaa22 is Phe okasapd Byaal ani ne; and Xaa23 is Ile or Val. Mre

Clch compaunds of {OF FEASE 1) RO BPRS XSEPE Lrag 240 FoRBALY 0 XHASBLAr o
i ndependent|ly sehegctiad Aflaom t he 20 group consi sting of Pro, honoproline,

t hi oproli ne}é’;\nd N- alL{k%//%eaqlrr?&nci %38 %\:/ﬁég pé%&%s?czggﬁ%Nﬁg)Prgferred
conpounds of” for nul a ' 8 ' % T ) YHRINT-R
Asn, or Lys-NH x&kaAliz whare a is Lys, Arg, Cl1-Cl0 straight chain or v
branched al kanoyl . g%elzé;fer ed con‘gounds of formula (V). include conpounds

described in PCT ap I55F 88Fi AMCRD. FPBRDSEgPE453FmEla (1) whereln

Xaa;q 1s Leu, pentylglycine or Met.
Preferred compounds of formula (II) are those wherein
15 Xaa;s is Trp or Phe.

Preferred compounds of formula (II}) are those where Xaag
is Ala, Phe or naphthylalanine; Xaa;; is Phe or
naphthylalanine; and Xaa;; is Ile or Val.

Preferred are compounds of formula (II) wherein Xaai:,

20 Xaase, Xaaszy and Xaaj are independently selected from Pro,
homoproline, thioproline and N-alkylalanine.

Preferably Z; is -NH:.

Preferably 2, is -MNH;.

" According to one aspect, preferred are compounds of

25 formula (II) wherein Xaa; is Ala, His or Tyr, more preferably
Ala or His; Xaa:; is Ala or Gly:; Xaag is Phe or
naphthylalanine:; Xaa;s is Ala, Leu, pentylglycine or Met;
Xaa;; 1s Phe or naphthylalanine; Xaaz3; is Ile or Val: Xaas,

Xaasg, Xaajzr and Xaajs are independsantly selected from Pro,

SUBSTITUTE SHEET (RULE 26)




filed Novenber 13, 1998, entitled "Novel Exendin Agonise Conmpounds” and

identified therein as Conpound Nos. 62-69. SUBSTI TUTE SHEET (RULE 26) 2 8

Nov 2003 WO 0018,9&@256&3‘2?/ US00/ 11814 44 Preferred such exendin Edli1814
e

conmpounds inclu 0Sé wherein Xaa, is H's, Ala or Norval. ﬁ
preferably Xaal is His or Ala. Mdst preferably Xaal is H's. Pn O¥q200e
t hose conpounds of formula (V) wherein 5 Xaa2 is Ay. Preferred are those
conpounds of formula (V) wherein Xaa3 is A3 Preferred are those
conmpounds of fornmula (V) wherein Xaad4 is Ala. 10 Preferred are those
conpounds of forml a . Wherein Xaa9 is Ala, Preferred are those
conpounds of forhrﬁﬁofr%\\;))mﬁhe T PTReATA T s L%ny%&:‘ﬁ%%'ycﬁnﬁie&ﬁ’??\@ts. Ser
Preferred conmpounsstyaf, tersupeefdhatdne sebhoseMuheretefeddb1Xagl5iss-Nun or
Phe. Preferred corrpo;&ds 8f' formil a (S¥) arﬁ those. where Xaa6 is Ala, Phe
or naphthyl al ani ne; X54239F89PHR Yt SSHESRERGY oF 5 e S DRFPREA23 8 FReFBL LY
Val . Preferred affefofpeuadspoindorindladeVinvberef nfomadk (120 »aa3éinXaal37
and Xaa38 ar% i ndependent |y sel.ected from Pro, hgm)prol i ne, thi ogrol i ne
and N-al kyl alani¥fé: BFefes o Y121 a2z N C1YPPET &rabl ¥2a LiSs AlgppAsp or

According to one;@aspegh, 04 efley edcaye Lo4Paundsaobz 2bnf orad a16Venuhgtei
Xaal is Ala, H s or Tyr, nore preferabl Ala or Hs; Xaa2 is Ala or Qy;

Xaab is Phe or NERAHHYRARBRF e X329a12 ﬁ%‘ A%, eFéuXapenty | ftdrcitrE GF s

Xaa22 is Phe or ;nanht Byhsd amMdpeorXaads kfa.b! s Ql(la\{amel?(%%?%ent 28361 x@a3’
and Xaa38 are independently selected from Pro, SUBSTI TUTE SHEET (RULE 26) 2

8 NOV 2003 WO 00f%6625F PEF BS08r118%3:45 hdhdp sl LHE; ¥hrupisl Pha eF Gln’
N-al kyl al anige; ﬁbﬂ}h@@%&au%%r MOF oTryrpen@_aslf»éﬁt@! ably,, Sek - aMPTEr Glu;

preferably Z1 is -NH2. Accordi n(lg to an especially preferred aspect,
especial ly preff@nedtdmgodidSithcfarde thdde 6F ForAuKaz(VEswherephn: Vals ~

Xaazy is Ala or Arg: Xaau is5 Ala or Leu; Xaa;; is Phe or
naphthylalanine; Xaaz; is Ile, Val or tert-butylglycine: Xaas
is Ala, Glu or Asp; Xaazs is Ala, Trp or Phe; Xaaz is Ala or
15 Leu; Xaazs is Ala or Lys:; Xaazs is Ala or Asn; Z; is -QH, -
NH;, Gly-2;, Gly Gly-Z;, Gly Gly Xaaji-2;, Gly Gly Xaas; Ser-
2;, Gly Gly Xaa;, Ser Ser-Zi, Gly Gly Xaai; Ser Ser Gly-Z;, Gly
Gly Xaai;; Ser Ser Gly Ala-Z;, Gly Gly Xaamn Ser Ser Gly &la
Xaaig~Z:, Gly Gly Xaaj Ser Ser Gly Ala Xaajs Xaazy-Zz, Gly Gly
20 Xaaj3; Ser Ser Gly Ala Xaais Xaazr Xaaz-Z; or Gly Gly Xaas; Ser
Ser Gly Ala Xaaiss Xaajr Xaais Xaaize—Z;; Xaai, Xaaig, Xaajzy; and
Xaas being independently Pro homoproline, thiopreoline or N-
methylalanine; and Z; being -OH or -NH;; provided that no
.m:e;,than three of Xaai;, Xaas, Xaag, Xaag, Xaayp, Xaa;:, Xaaiz,
25 Xaayj, Xaay,, Xaays, Xaays, Xaayr, Xaais, Xaazy, Xaaz, Xaaig,
Xaazs, Xaazs, Xaazr and Xaazs are Ala; and provided also that,
if Xaa, is His, Arg c¢r Tyr, then at least one of Xaa;, ZXaay
and Xaas is Ala. Especially preferred compounds of formula
(IT) inclucde those described in application Serial Ho.
30 PCT/U588/24273, filed November 13, 1998, entitled “Novel
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5. Xaa, is Hs or Ala; Xaa2 is Ay or Ala; Xaa3 is Ala, Asp or du; Xaad
is Ala or Ay; Xaas is Ala or Thr; Xaa6 is Phe or naphthylal anine; Xaaz is
Thr or Ser; Xaas is Ala, Ser or Thr; Xaag is Ala, Asp or Qu; Xaalzoﬂi@v 2:903
Al a, Leu or pentylglycine; Xaall is Ala or Ser; Xaal2 is Ala or Lys; Xaal
is Ala or An; 10 Xaal4 is Ala, Leu, Met or pentylglycine;, Xaals is Al a or
GQu; Xaal6 is Ala or Qu; Xaal7 is Ala or Qu; Xaal9 is Ala or Val; Xaa2o
is Ala or Arg; Xaa2l is Ala or Leu; Xaa22 i3g Phe or naphthyl al ani ne; Xaa23
is lle, Val or tert-butylglycine; Xaa24 is Ala, Gu or Asp; Xaa25 is Al a,
Trp or Phe; Xaa26 is Ala or 15 Leu; Xaa27 is Ala or Lys; Xaa2B is Ala or
Asn; Z1 is - OH ExerNH?, AGby:#2 CaBippuGiy”’72s T Ying e @Tings 2cEfy SEEYERER31
Ser- 72, dy dy. Xaa3l_ger r-Z2, .y Xaa3l Ser Ser Ay-Z2, Gy dy
Xaa31l Ser Ser (§/‘y Al ig @% dzﬁxgé‘éigsgf Ser Ay Ala Xaa36-7Z2, Ay dy
Xaa3l Ser Ser Gy Arac-Xeddfg XaaFh £2peCiylly yrpof okl as@rcSer PG’V‘-%%

Xaa36 Xaa37 Xaa3B-Z2 or dy dy,. Xaa3l L. GV: Al ag 6 %3831 Xaa38
Xaa39- Z2; Xaa31a,r%(e‘€a?§@f’u5@g3@f‘ and ™" aaaggﬁg)e?ﬁg'?%d%ﬁéndent y Pro

homopr ol i ne, s t hj opro! iveat9lgNciret, hyloaleapiaée raptly Z2 beaih@enOmlel YONrR,
provided that no mpre than threg of Xaa3 a; ar,Xaalo, Xaall,
Xaal2, 25 Xaal32PKaHFas *)éaé‘%%: Rasi 61,2§’5<adarl§, %?255?339%2%% Saa21, xaazé,

Xaa25, Xaa26, Xgazde-aidyXendeoareapNtaylandnpnevi dBtes¢ stomosands Wilkaed is

His, Arg or Tyr, then at |east one af,  Xaa3,  Xaa4. . d]gggﬁg i A3y and
Especial |y pref é??%&”é&?ﬁébﬁﬁ% ot ?’%rdﬁﬁllig 8?/?‘%%36 tide Those described in

PCT application;Sesiad, Ne. w301 PGI/duUSA8/g242h0hebi b ealf Nove o84 -1998,
entitled "Novel SUBSTI TUTE SHEET (RULE 26) 2 8 NOV 2003 46 Exendi n Agoni st
Conpounds” &hd having the amino acid sequences identified therein as SEQ

I D. NOS. 5-93. Accordi .to an especially preferred aspect, provided are
conpounds of foiwlﬁﬁvmge Xaal4 is Ala, Leu, Ile, 5 Val or

pentyl gl yci ne, nore pr=fesabiy tiee sropsedfykeyBiaenbntPYad2> %Al a, Phe,

Tyr or naphthyl al ani ne, nore ef Phe 9k gnaept hud &l @nivagioliBese
conpounds wi |l BBIPEEs gsetﬂ‘fcgpglgbfcg{;t?ogj&céfi ative deg(%at i on, both in vitro

and in vivo, asewgthsascdurikagpsyrgdnesias off CORECED Owr.l gy F’G—*RI\/ULA. V]
No. T/ Usod$ 24375050 145 RETBnbar 5 T8 enti t T act” Navel. Exendin. o
Agoni st Conmpoungs$idues, respectively. Additionally, the present invention
includes narrower genera of compounds described in PCT
application Serial No. PCT/US98/24210, filed November 13,
1998, entitled “Novel Exendin Agonist Compounds” and having
20 particular amino acid sequences, for example, compounds of

the formula {III) [SEQ. ;D. NO. 204]:

Xaa; Xaa; Xaa; Gly Xaas Xaag Xaa, Xaag Xaag ¥Xaaip
Xazi Xaag Xaapy Xaan Xaais Xaais Xaa;; Ala Xaapg .

25 Xaass Xaas Xaaz Xaaz; Xaazq Xaazs Xaazxs Xaazs Xaazg=Z1/

wherein

¥aa; is His or Arg:

Xaa, is Gly or Ala;
30 Xaa; is Asp or Giu;

Xaas is Ala or Thr;



15 including conpounds of the fornmula (VI) [SEQ ID. NO.208]: 5 10 Xaal
Xaa2 Xaa3 Xaa4 Xaas Xaab6 Xaa7 XaaB Xaa9 Xaal 0 Xaall Xaal2 Xaal3 Xaald4 Xaal5
Xaal6 Xaal, Ala Xaal 9 Xaa20 Xaa2l Xaa22 Xaa23 Xaa24 Xaa25 Xaa26 X1-21,;
wherein 20 XaalWM&46&? Arg, Tyr, Ala, Norval, Val, Norleu or BETUSWORISI4
i . mdazopropionyl; Xaa2 is Ser, Ay, Ala or Thr; Xaa3 is Ala, Aip &Gﬁ
Xaad4 |s Ala, Norval, Val, Norleu or Ay; 25 Xaa5 i s Ala or Thr Gy i 93
Phe, Tyr or naphthylal anine; Xaa, is Thr orzgSer; Xaae is Al a, Ser or Thr;
Xaag is Ala, Norval, Val, Norleu, Asp or Au; 30 XaalO is Ala, Leu, Ile,
Val , pentylglycine or Met; 28 NOV 2003 WO 00/ 66629 PCT/ US00/ 11814 47 Xaalj
is Ala or Ser; XRaalPs'Ala Ahe er ppphthXdal@nine/Ala or G n;, Xaald is Ala,

Leu, Ile, pentyhkglyci HVi t; 5 Xaalb5 is Ala or Qu; Xaal6 is Al a
or Gu; Xaal? ixgail JéQgI; rGladur' e aal9 is Ala or Val; Xaa2o is Ala or Arg;
10 Xaa2l is Al aXaeeuinrRla,s-J¢f oR Bhere Ris Lys, Arg, Cl-10 straight

chain or branched _al k ¢l oal | eyl -al kanoyl ; Xaa22 is Phe, Tyr or
napht hyl al ani ne?{a?éalzgr}?%! Iclcyé,é%él , Leu, pentylglycine, tert-butyiglycine

or Met; 15 XaaZdais 1Al ala@ Leor oAspentipl@bydisieAl a, Trp, Phe, Tyr or
napht hyl al ani ne, . Xaaz26 is\élra or Leu; Xl is Lys Asn, Asn Lys, Lys-NH -R
Asn, Asn Lys- N} “2RL Llfs?‘&lﬁ STRPAfA, Ala Lys-NH'-R where Ris Lys, Arg,
Cl- C10 straight Xx3a@,chai aler obrhpshed al kanoyl or cycl oal kyl al kanoyl Z1 is
"OH N2, Ayedd %S ¥e%in; ~
Xaays is Ala, Leu or pentylglycine;
10 Xaaj;s is Ala or Glu:
Xaais 1s ala or Glu;
Xaa;y is Ala or Glu;
Xaas is Ala or Val;
Xaazy is Ala or Arg:;
15 Xaa;; is Ala or' Leu;
Xaar» is Phe or naphthylalanine;
Xaarz; is Ile, Val or tert-butylglycine}
Xaazy is Ala, Glu or Asp;
Xaazs _1'.5 Ala, Trp, or Phe;
20 Xaasg is Alz cor Leu;
Xaazr is Ala or Lys;
Xaajzs is Ala or Asn;
Z, is -0OH,
-~ - 7NHaz,
23 Gly-2,,
Gly Gly -2,
Gly Gly Xaan-~Zg,
Gly Gly Xaaj; Ser-Z:,
Gly Gly Xaajz; Ser Ser-2Z;,
30 Gly Gly Xaa3; Ser Ser Gly-2Z,,

SUBSTITUTE SHEET (RULE 26)



25 Ay Ay Xaa31l-Z2, Gy @y Xaa3l Ser-Z2, dy Ay Xaa3l Ser Ser=7Z2, dy
Gy Xaa31l Ser Ser Ay Z2r Gdy Ay Xaa33 Ser Ser Ay Ala-Z2, 30 Ay Ay
Xaa3l Ser Ser Gy Ala Xaa36-Z72, SUBSTI TUTE SHEET (RULE 26) 28 Noz 9?&% \ﬁﬁ
00166629 PCT/ US00/ 11814 48 Gy Gy Xaa3l Ser Ser Gy Al a Xaa36 X aas »i2003
Gy Gy Xaa3l Ser Ser Gy Al a Xaa36 Xaa37 Xaa3B-Z2 or Gy Gy Xaa3l Ser
Ser Ay Ala Xaa35 Xaa37 Xaa38 Xaa39-Z2; wherein 5 Xaa3l, Xaa36, Xaa37 and
Xaa38 are independently selected fromthe Iroup consisting of Pro,

homoprol i ne, 3Hyp, 4Hyp, thioproline, N-alkylglycine, N-alkylpentylglycine
and N-al kyl al ani ne..,and, 10,72 ig O§ or.; NHZ; provided that no nore than
three of Xaa3, Xaad, %ads? X386, *Xa ﬁr g(ayadl‘,*a)?aaio, Xaal |, Xaal2, Xaal3;
Xaald, Xaal5i Xaal6GlyXaag7xaa@abgr Xeazfly Xaalia=Xaa24, Xaa25r Xaa26, are
Al a; and provided hso Eha)g11 i f Xaa% is Hs, Ag, Txr, or 4 15

i mi dazopropi onyl th&hYaF*Y eA21310neT of S XaHY, ~t3a%3&rrd “XAng e soF ALy, Gly
Preferred conmpoundsxet;:f gerubar (&) anelxdg, those xaherai.n Xaal is His,

Al a, Norval _.or 4-im,dazopro ion¥(l. Preferably, Xaal 1s H's, or

4-i i dazopr dpi onyl N%F‘aﬂl'a?‘:af%b"r'e 263 prade 4Bty 2R s ibReRriditddZ0pr R ORI
Preferred conmpoundszebmf orendpodpVIdorsickudg bhose,, ngkebniXea2 is Gy.
Preferred conpounds. of forpula (VI) include those wiexe.In Xaad4d is Ala.

25 Preferred conpouh@seB¥+uinand toyey 4ake R Hose angherein Xaag is Al a.
Preferred conpoundszpfi § aigrileg CNh); i ncl ude those wherein Xaal9 is Leu,
pentyl gl ycine or Met. Preferred conpounds of forrmula (VI) include those 30
wherei n Xaa25 PECTiPe0r tiPhle. "SOBSE Th20TERSHERT (RIEE 283s, 2X8aNOVa2603 WO
00/ 66629 PLF/ USRR(118&34,,, Xaa;,, Xaa:s, Xaay, Xaays, Xaais, Xaaps, Xaays,

Xaaze, Xaaz, Xaay;, Xaazs, Xaazs, Xaaz; and Xaa,y are Alza: and ‘._

pharmaceutically acceptable salts thereof.

FORMULA IV

15 Additionally, the present invention includes narrower
genera of peptide compounds described in PCT Application
Serial No. PCT/US98/24273, filed November 13, 1998, -entitled
“Novel Exendin ‘Agonist Compounds” as having particular amino

acid sequences, for example, compounds of the formula [IV)
20 [SEQ. ID. NO. 205]: '

Xaa, Xaa; Xaa; Xaas Xaas Xaag Xaa, Xaag Xaas Xaa;p Xaay Xaais
Xaa;; Xaayy Xaais Xaays Xaayr Ala Xaap Xaayg Xaasn Xaasz;
Xaazs Xaazs Xaazs Xaaze Xaazy Xaaze~2;; wherein

25
Xaa; is His or Rla;

Xaa; is Gly or Ala;
Xaaz is Ala, Asp or Glu:
Xaa, 1s Ala or Gly;

30 Xaas is Ala or Thr;

Xaag is Phe or naphthylalanine;



49 Preferred conpounds of forrmula (VI) include those wherein Xaa6 is Ala,
Phe or napht hyl al ani ne; Xaa22 is Phe or naphthyl al anine; and Xaa23 is Ile
or Val. Preferrgghmagiounds of fornula (V1) include those 5 wWoshedddsdlsi s
-NH2. Preferred conpounds of formula (VI) include those wherein 61

- Xaa36, Xaa37 and Xaa38 are independently selected fromthe group ¥ 2003
consisting of Pro, honoproline, thioprolire and N al kyl al ani ne. 10
Preferred conpounds of formula (VI) include3hose wherein Xaa39 is Ser or
Tyr, preferably Ser. Preferred conmpounds of formula (VI) include those
wherein Z2 is - .THgge{F.}?Ererd s(‘é%r,rpounds of formula (VI) include those 42

15 wherein Z1 is - efer re ‘conpounds of fornmula (VI) include those -

wherein Xaa2l i XdaysiblHAl& \geer erRThs;Lys, Arg, Cl-Clo straight chain or
branched al kanoy. ia Pr gf‘ﬁfre%':?%orrngﬂds of formula (VI) include those 20
wherein X1 is Ly Ash y%’- - RTASRY or Lys-NHe-R Ala where R is Lys,
Arg, Cl-C o straiaght ichaila,oLebranched yalgiaaayk; Preferred conpounds of
formula (V) in(‘}lude t hqse desgribed in PCT Application Serial No.

PCT/ US98/ 24273, 33y ‘r@og‘éﬁb@F %77 1998, entitled "Novel Exendin Agonist 25
Conpounds" as hasdang ian 2@ B9 Besd sequence sel ected from those identified
therein as SEQ _JD. NOCS. 195-110. FORMULA VI | Conmpounds particul arly useful
accordi ng to thd¥resent*336%i fvention are exendi n agoni st conmpounds

described in U SaaSPBSTRIWIELSHFRed RIA Be28),141 6. 2003 50 Pat ent
Application Serial No. Q9/003,869, filed January 7, 1998; entitled "Use of

Exendi ns And Agdy@st S5TRefeBF b4’ The Reduction of Food Intake", including
conpounds ofiot hexaah priculpaa( Y1314, SEQ ID. NO 209] : 51 5 10 Xaal Xaa2
Xaa3 @y Thr Xaa4 Xaab Xaa6 Xaa? Xaae 15 20 Ser Lys G n Xaag Gu Gu du
Ala Val Arg LeuX32s 3¢ Ala or Glu; >

Xaais is Ala or Val:
Xaajy is Ala or Arg;
Xaaz, is Ala or lLeu;
15 Xaay; is Phe or naphthylalanine;
Xaazz; is Ile, Val or tert-butylglycine;
Xaazs is Ala, Glu or Asp;
Xaazs 1s Ala, Trp or Phe;
Xaazs is Ala or Leu;
20 Xaayy is Ala or Lys;
Xaazs 1is Ala or Asn;
Z; is -0OH,
~NHz,
e =i ~Gly =22,
25 Gly Gly~Z;
Gly Gly Xaay-Z;,
Gly Gly Xaas Ser-2.,
Gly Gly Xaaj; Ser Ser-2Z;,
Gly Gly Xaa; Ser Ser Gly-2;,
30 Gly Gly Xaaj;; Ser Ser Gly Ala-Z;,

SUBSTITUTE SHEET (RULE 26)



10 Xaay Xaall Xaal2 Xaal3 Leu Lys Asn Ay Ay Xaald 35 Ser Ser Ay Al a
Xaal5 Xaal6 Xaal, Xaal5-Z wherein Xaal is Hi's, Arg or Tyr; Xaa2 |2€?{pv 2003
Gy, Ala or Thr; Xaa3 is Asp or GQu; Xaa4 is Phe, Tyr or naphtha

15 Xaa5 is Thr or Ser; Xaa6 is Ser or Thr; Xaay is Asp or Ju; Xaaa is Leu,
Ile, Val, pentylglycine or Met; Xaag is Leu, Ile, pentyiglycine,' Val or
Met; Xaay is Phe, Tyr or naphthalanine; Xaall is Ile, Val, Leu,

pentyl gl ycine, tert- butylglycine or Met; al2 is Gu or Asp; Xaal3 is
Trp, Phe, 20 Tyr, or naphthyl al ani ne; Xaal4,” Xaal5r Xaal6 and Xaal, are

i ndependently Pro, honoproline, 3Hyp, 4Hyp, thioproline, N - alkylglycine,
N-al kyl pentyl gl yci nGlngNyaKkyilalsali Ber Gﬁa}al\sa Ksaqel,, Thr or Tyr; and Z is
-OH or -NHZ; vvithtgep g P% rrgq does not have the formul a
of either SEQ 25 | a%%‘ %‘fe od R 4PR3A *GFeUps for N

al kyl gl yci ne, N-al k;zllpeGILyI Bbygi Berapdr N3l lylakapingaaingkHde 7L ower al kyl
groups preferably of Ep about 6 carbon.. atqQns, nore preferably of 1 to 4
carbon atons. Sui taﬁf’@ Snfﬁfﬂ%déanﬁ?udfe% hd@eXhavi K§2anEAdr aci d sequences
of SEQ 30 bD. NCS. s9rtp, 2BSEQIBDNOsHGYl in the present invention are 2 6
NOV 2003 WO 00/ 66629 PCT/ US00/ 11 814 51 pharmaceutically acceptable salts
of the conpounds of X2y niRE3{ VIR Ijr”&fgf‘FEdaéReh%I‘F?P%Ey%ﬁﬂts]ﬂ &sApounds

i ncl ude those V\herebﬂog(g@jm§ Hirsi HrolXhe, Mfe preferably Xaal is H's. 5
Preferred are those congoun s wherein Xaa2 is Ay. Preferred are those

conpounds wher ei n X8abeFaYietalagiditiyldgFycire or Met. Preferred conpounds

i ncl ude those wheregh p@akd icy Thypr, ; Or Phe. 10 Al so preferred are conpounds
where Xaa4 is Phe or _naphthal anine; Xaall is Ile or Val and Xaal4 r Xaal s,
Xaal6 and lkaalp?ogrlge?nﬁ%"p%rfb%rﬂcﬁﬁ ERACEREET rom¥A%s; hermpKaRindaas,

thioproline or xi=a) k¥adh Anixae,, Preffl ablaw, N alakyl abani ne xhas gabal kyl »
group of 1 to about 6 carbon atons. 15 According to an especi all preferred

aspect, Xaal s, *RawzeX2dnd X&21P ard:whd&adame Xaeno 2861 §epruspae. ARk efand ed
are conpounds wherei8d XerdB | Sf Se4a,0ks Tyds, AR er-prekerahly a%erleagﬁe&?é ably

Zis -NH2.
of Xaai, Xaag and Xaag is Alz; and pharmaceutically
15 acceptable salts thereof.

Preferred compeounds of fermula (IV) include those
wherein Xaa, is His, Ala, Norval or 4-imidazopropionyl.
Preferably, Xaa, is His, or 4-imidazopropionyl or Ala, more
preferably His or 4-imidazopropionyl.

20 Preferred compounds of formula {(IV) include those
wherein Xaa; is Gly.

Preferred compounds of formulaz (IV) include those
wherein Xaa, is 2Ala.

- Preferred compounds of formula (IV) include those
25 wherein Xaag is Ala. .

Preferred compounds of formula {IV) include those
wherein Xaa,; is Leu, pentylglycine or Met.

Preferred compounds cf formula (IV) include those

wherein Xaass is Trp or Phe.



20 According to one aspect, preferred are conmpounds of formula (VII)

wherein Xaal is His or Tyr, nore preferably His; Xaa2 is Qy; vs jﬁﬁ?
or napht hal ani n@boﬁ % is Leu, pentylglycine or Met; XaalQ i 0 p
napht hal ani ne; XaalLl I's -11-e- or Val; Xaal4, Xaals, Xaal6 an a B

i ndependently 25 selected fromPro, honoproline, thioproline or N

al kyl al ani ne; and Xaal8 is Ser or Tyr, nore preferably Ser. More
preferably Z is -NH2. According to an espec#k@lly preferred aspect,
especially preferred conpounds include those of formula (VI1) wherein: 30

Xaal is H's or Arg; 2. 1S - Xaald is.Asp or. Qu; Xaad_ is SUBSTI TUTE
SHEET (RULE 26) 2 8 %%ﬁgé%m@ﬁéng? %p‘tcﬁ‘?‘f%aar(i%}‘(é; i%548Ye TIPS or Ser:
Xaab is Ser or whbreiXatelad $sABpaprPKd wr Xapath§lhasinOfie PEXYa Y| O YEANE

Xaa9 is Leu ornFentp{l | yci.ne;. Xaglg i s Phe gr napht hyl al anine; Xaall is
Ile, Val or t-bt @?Yy’f%f e R85152%%8 & ulof ¥sp@l5 Xaal3 is Trp or Phe;

Xaald, Xaalb, Xaal6rpsefk @ Zompeundfideperudenilay (P9, i HOIRRL Ol idG
t hi oproline, .or %L rnethyl al apni ne; Xaa,a is Ser or Tyr: and Zis -CH or
CNH2;  with The"PFovAE i hSt “FHe conpound does not have the formula of

either SEQ 1D. NOSphefyrrdd Momgophed esmliotmdiias (TM2ind Dudsnagiad |y
preferred conmpounds include those having the amno acid seguence of SEQ

ID. NOS. 9, 12,%a3Felny Xami,dipas AGEs iy %8830 e pociearngepE by er r ed

aspect, provi dege Bé&r LOMRRHNESVWHLEE ddn I nBr 8kebabl Yy Xliine,
napht hyl al ani ne, . These conpounds_are _ duration of action egration, both

in Xaad is Leu, “MPrafinsanfelr st kY iaiafene-or pentyl gl ycine, and Xaal3 is

Phe, Tyr nmpge pref eradder e cempsandd e alaning. (ko) i eyed.qand JQ be
vitro and 20 synthesis of the conpound. to exhibit advantageous |ess
subj ect to oxi d¥RF3AEN X238 VS, S&L RE| TYhs RAAGSFGIROREEEA VI | | -

Preferred compounds of formula (IV) include those
" wherein Z; is -NH,. '

Preferred compounds of formula {IV) include those
15 wherein 2Z; is -NH;.

Preferred compounds of formula (IV) include those
wherein Xaa;; is Lys-NH*-R where R is Lys, Arg, C;-Cig
straight chain or branched alkanoyl.

Preferred compéunds of formula (IV) include those

20 wherein X; is Lys Asn, Lys-NH'-R Asn, or Lys-NH'-R Ala where
R is Lys, Arg, C;-Cyp straight chain or branched alkanoyl.
Preferred compounds of formula (IV) include those having an
amino acid sequence described in PCT application Serial No.
BCT/US598/24273, filed November 13, 1998, entitled “Novel

25 Exendin Agonist Compounds” as being selected from SEC. ID.

NCS. 95-110 therein.

FORMULA V
Also provided are compounds deascribed in PCT
30 application PCT/US98/24210, filed November 13, 1998,

SUBSTITUTE SHEET (RULE 26)



Al so provided are conpounds described in PCT Application Serial No.

PCT/ US98/ 16387, filed August 6, 1998, 25 entitled "Novel Exendin Agoni st
Conpounds", including conpounds of the fornmula (VI11) [SEQ ID. NOZ BNOV 2003
5 10 Xaal Xaa2 Xaa3 Ay Thr Xaad4 Xaab Xaa6 Xaa7 Xaae 15 20 30 Ser Lys dn
Xaaq.du Gu Ju Ala Val Arg Leu WO 00/ 66629 PCT/ U$00111814 2 8 NOV 2003 53
25 30 Xaalo Xaall Xaal 2 Xaa 3 Leu X1 Ay Gy Xaald 35 Ser Ser Ay Al a
Xaal5 Xaa: 6 Xaal7 Xaa 8-Z 5 wherein Xaal is H's, Arg, Tyr or

4-im dazopropionyl; Xaa2 is Ser, Gy, Aa 8 Thr; Xaa3'is Asp or du; Xaa4d
is Phe, Tyr or naphthylalanine; Xaa5 is Thr or Ser; Xaa6 is Ser or Thr;
Xaaz is Asp or egkUdriXaasnd el ekanbke, adah; sPeUM Il yGi-ne ;Qr t: Xaa9 is
Leu, Ile, pentyl gl ycine, Val or Met; Xa%‘l/%liﬁ Phé,cg' T'rlg‘?zl&/gmg

napht hyl al ani neS°RRSFPEF s°F Itdhe Yarmutau(V) pesBAH didkcitge, 2@7rt - but yl gl yci ne
or Met; Xaal2 is GQu or Asp; Xaal3 is drp, Phe, Tyr, or, ggpht hyl al ani ne;
X, is Lys Asn, Asn Lys, Lys-NH -R Asn, Asn Lys-NH -R wherg"R is Lys, Arg,
Cl-d o straight chai#2&r X5eantitedGay Kermy Kaer N5 cyekeatdyd akkanoyl ; Xaald,
Xaal5, Xaal6sand Xaa}s,ar i_ngdepen tly.Pro,_homgproline, 3Hyp, 4Hyp,

t hi oproline, N al ky%g ‘;}C?Erllael,z ﬁé?%‘ﬁ ggﬁlﬂe%?%sgf(%isggaﬁ? REE KSPd dhree:
Xaal9 is Ser, Thr o¥adyrXaandi&aisiaddk BEarNkRz, Wt h-1,hewpeg¥igo that the
conpound does not have the formula of either SEQ 20 ID. NOS. 1 or 2.
Sui t abl e conpo af, f.oLnu (M| incl,ude. compounds described in PCT
Appl i cation SelrJ}il;‘]gtI ' No. HqﬁCrJ/A?%Sc@JB/%%Sg?, Freg A 1% YY998, entitled
"Novel Exendi nd@goriissteConBbyndsla kavChg:t he am no aci d sequences a'f-

SEQ ID. NOjy 37540 ;thersip, 25 Preferred exendin agonist conpounds of
formula (M11) include those Wierein Xaal is His, Tyr or
4-im dazopropi ofads isVBLa prefrersably, Xaal is His or 4-imdazopropionyl. -

e e ALe e (SORROUNER. Ofr LOLIhBAM D OGS N Xaa2 Ts Gy
Xzay is Thr or Ser:;
Xaag is Ala, Ser or Thr;
15 Xaag is Asp or Glu;
Xaajp is Ala, Leu, Ile, Val, pentylglycine or Met:;
Xaaj;; 1s Ala or Ser;
Xaai; is Ala or Lys;
Xaais is Ala or Gln; _
20 Xaay, is Ala, Leu, Ile, pentylglycine, Val or Met;
Xaays is Ala or Glu;
Xza1e 15 Ala or Glu;
Xaa;y; is Ala or Glu:
Xaas-1s Ala or Val;
25 Xaayzp is Ala or Arg;
Xaaz: is Ala, Leu or Lys-NH°-R where R is Lys, Arg, C:i~Cio
straight chain or branched alkanoyl or cycloalkylalkanoyl;
Xaazz‘ 1s Phe, Tyr cr naphthylalanine;
Xaazz is Ile, Val, Leu, pentylglycine, tert~-butylglycine
30 or Met;

Xaapy is Ala, Glu or Asp:



'...llIIIIIIIlIIIIIIIlllllIIIIIIlIIIIIIIIIIIIII---------------ﬂ
WO 00/ 66629 PCT/ US00/ 11814 54 2 8 NOV 2003 Preferred are those conpounds of
formula (VI11) wherein' Xaa9 is Lau, pentyiglycine or net. Prefezgfﬂpqwgmﬂ
t hose conpounds of forrmula (VII1) wherein Xaal3 is Trp or Phe. 5 eferred
are those conpovmoiese® fornula (VII1) wherein Xl is Lys Asn, poT/ubgeaifi - R
Asn, where Ris Lys, Arg, Cl-Cl0 straight chain or branched al kanoyl. Al so
preferred are conpounds of formula (VII1) wherein Xaa4 is Phe or
napht hyl al ani ne; XaalO is Phe or 10 naphthyl al anine; Xaall is Ile or Val
and Xaal4, Xaalb, Xaal6 and Xaal7 are indep€ndently selected from Pro,
honmoprol i ne, thioproline or Nalkylalanine. According to an especially
preferred aspectaa,Xagd iz, ,0 re,Brefe . such conpounds
wherein Xaals, iszéer. Prefg?gbI5F3§ F%E-ﬁﬁeﬁiﬁﬁhygﬁﬁggggﬁﬁg to one
preferred aspectd@pref dra®rakeuéonpounds of formula (VI11) wherein Xaad is
Phe or napht hyt al;ant pe; a i he yQr. _Rapt al ani_ne; l.is Lle. ,or
Val, X1 is |_ys¥’l ﬁ,g %?gL?/gsi?’N%ﬂRi 4, L\ﬂf?e?&g EQ%Aﬁ:ygg“ArEB?Zﬁ%l‘-%lgyét‘ﬁﬁi'ght
chai n or branchedla kaddeyLyariH XRavherXa’ $s5 RPs Xawmidf anecyaatfa pgies

chain or , 49 Dgs s @
Nl Kyl 2l anPhe oS aPE SREST VHRREY T SRS AR EANRI Agoni sts The

nodi fi ed exendinisiando®xendi n agoni sts of the 25 present invention may be
made by |inking one_qgt. nore polyethylene glycol polyners or other

mol ecul ar wei ght incF&asing agents to an exendin or exendin agonist. The
synt hesi s of exendi B3dyabg, exendi n agoni sts i#s thus described first,
fol | owed by net hodol.ogy ;or | i nki ng the pol yethyl ene 30 gl ycol polyner(s)
to the exendin or egg%dF Yatfoni st. SUBSTI TUTE SHEET (RULE 26) WD 00/ 66629
PCTI U5 001101 81 4 216 &by 2003-Dh5 Preparation of Exendins And Exendin
Aconi st s Exendi ns agg eéfngig% agoni s conpounds such as exendin anal ogs »
and exendi n deri vat Pv8s®-Uet3% bR Herei n may be prepared through peptide-
purification as desGLiybelyixsasf geb :xedml,e, Eng, at al., J. Biol. Chem/’
265: 20259- 62, 1990; i\nd Eng, et_al., J. Biol. Chem 267:7402-05, 1992,
hereby incor por at eGXByCHEr%4%ancte et FLl¥A%er nati vel y, exendi ns

Gly Gly Xaa; Ser Ser Gly Ala-Z,,

15 Gly Gly Xaaj; Ser Ser Gly Ala Xaas—2Z,,

Gly Gly Xaai; Ser Ser Gly Ala Xaajs Xaa;r~Z, or
Gly Gly Xaas Ser Ser Gly Ala Xaajzs Xaasr Xamas=22;

wherein
Xaas;, Xaaizs, Xaaz7 and Xaaig are independently

20 selected from the group consisting of Pro,

homoproline, 3Hyp, 4Hyp, thioproline,
N-alkylglycine, N-alkylpentylglycine and
N-alkylalanine; and

~---*Z2 18 -0H or -NHj;

25 provided that no more than three of Xaa;, Xaas, Xaas, Xaag,
Xaayg, Xaay, Xaayz, Xaais, Xaai, Xaas, Xaajs, Xaapy, Xaais,
Xaazo, Xaaz;, Xaaz,, Xaaps, and Xaazs are Ala. Also within the
scope cf the present invention are pharmaceutically

accaptable salts ¢f the compound of formula (V) and
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and exendi n agoni st peptides may be prepared by nethods known to those
skilled in the art, for exanple, as described 10 in Raufman, et EIBH@]{ 03
Biol. Chem 267:21432-37, 1992), hereby incorporated by reference ereizn,
usi ng st andar d waWs@9phase peptide synthesis techni ques and PFTE{S8¥HBI4y an
automat ed or sem aut omat ed peptide synthesizer. The conpounds that
constitute active ingredients of the 15 fornul ati ons and dosages of the
present invention nay be prepared using stagndard solid-phase peptide
synthesis techniques and preferably -an automated or sem aut onat ed

pepti de synthesizer. Typically, using such techniques, an a-N-carbanoyl
protected am neprachdcandianlagbmpoatt to2) iattiaahed $0id hengbaningamept i de
chain on a resin are coug;:rgd at roomtenperature in an inert solvent such
as di met hyl f or¥fati*d&2®REREL hyl pyrrol i di none or methylene chloride in the

presence of couplingragertsdSEgénasn dhgoraatobexyberddask ifd dalang)
1- hydr oxybenzotriazole in the 25 presence of a base such as

di i sopropyl et hylingrusie. thRaeavReERt Bahddy 1pr bt ectTy ogr dupmidazamrsvéanytom

the resulting ReRrt ?@gfgg%pyu)%gglg i& rgagent such as trifluoroacetic acid
or piperidine, and the coupling reaction repeated with the next desired

N-protected ami no afirgfesrpd azielcthese tdrmplongepef decahdian. (VEuvhets io

N- protecting grQups; arg_wel : TI TUTE SHEET ( RULE 26) WD 00/ 66629
x%léé 1\%‘v‘sa %%BA !Slg g| ngt]%lr{%'

PCT/ US00/ 11814 2 e-art, with t-butyl oxycarbonyl (tBoc)
and .fluorenyl met hokyedrboagl aféFnpeysdaiomgopnds erf etbdrarla V) Thresdlvent s,
am no acid deri)e/a%t i ygssﬁgd 4- et hyl benzhydryl -am ne resin used in the

pepti de synthesiZ&r "5 Ry be purchased from Applied Bi osystens Inc.

(Foster Cith), CA). Pumeifpkédwrompsunids cifaifnrpubs etllecrmnithosacvitscetmy be

pur chased from.,Appli.ed Bi os . BS»X112344.1- Arg(Pnt), .
Boc- Thr (Bzl ), Fifoé! Thr (I‘[%UBU%%EE?)EQ%&?%%%I% IaE#{)c Ser(t-Bu), Boc-Tyr(Br2z), -
Fnoc- Tyr (t-Bu), BocPkgsé€red)cofobmbe-dfy$eBog)a Boc-a@eutBoky, wherein =~
Frmoc- d u(t - Bu) ,,, _Fnoc- HiIs%’Trt) peFnOC- ASn(Trt) )} and Fnoc-A n(Trt).

Boc- Hi s(BOM) nmay Be *Shidreh8&ed™fr om Appl i ed Blosystems, Inc. or Bachem Inc.
(Torrance, CA). Ani aekerdilhgetdydrsell d3mbet, pheadirrat e dicinhbohds arfd

) T hagI RS TR TSR L SUE SRy FRITRR ke,
acetic is Phe or naphthylalanine; and Xaa; is Ile or Val. More
preferably, Z; is -NH:. According to one aspect, especially
preferred are such compounds of fermula (V) wherein Xaas,
Xaajg, Xaair and Xaais are independently selected from the
20 group consisting of Pro, homoproline, thioproline and N-
alkylalanine. More preferreds, Z; is -NH;.
Preferred compounds of formula (V) include those
wherein X; is Lys Asn, Lys-NH°-R Asn, or Lys-NH"-R Ala where
R .is Lys, Arg, C;-Cyo straight chain or branched alkanoyl.
25 Preferred compounds of formula (V) include compounds
described in PCT application Serial No. PCT/US98/24210,
filed November 13, 1998, entitled “Novel Exendin Ageonist

Compounds” and identified therein as Compound Nos. 62-63.
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acid and net hanol may be purchased from Fisher Scientific (Pittsburgh,
PA). Solid phase peptide synthesis may be carried out with 20 arzgu& VH | C
pepti de synthesizer (Mdel 430A, Applied Biosystens Inc., Foster G @
usi ng the NVP/ HH%00(66%3%i on 1) system and tBoc or Fnobc chem stRGI/US9ee1814
Applied Biosystens User's Manual for the ABlI 430A Peptide Syrtthesizer,
Version 1.3B July 1, 1988, section 6, pp. 25 49-70, Applied Biosystens,
Inc., Foster Gity, CA) with capping. Boc-pegtide-resins may be cleaved
with HF (-50C to OC, 1 hour) . The peptide nmay be extracted fromthe resin
with alternating water and acetic acid, and the filtrates |I|yophilized. The
Fnoc- pepti de resins rmeirerebeaveld Smiiaoagbndst ocshpiiglsd iReLlQESthose
(I'ntroduction to O eavage SUBS'Ié'_I.TUT SHEET %I%?U E ﬁg) WO 00/ 66629 PCT/ US0011
1814 57 2 8 Nw“ﬂb%%elfbg‘ﬁﬁﬂqhse ,lsAnglFearéi] Vbt'e orgnprefenaply pirasis2) .
Peptides may al spdermgganbl réstisprursrapAgvraged L Tech  Synt hesi zer
(Model MPS 350, Louisville, Kentucky). Peptides may be purified by RP-HPLC
(preparative and 5 arffsferesr)2ikiHiPss GATRPENER|2h fHEpla0y) syseenin A C4,
C8 or Cl8 prepaiaf, yg g€oum (10 p, 2.2 x 25 cm Vydac, Hesperia, ‘CA) nmay
be used to isolate peptides, and purity nmay be determ ned using a C4, C8
or C18 anal ytical colfFgfegsed, axe 48108e25°RRPUNARIRY . fogoiutent®) (Wherdin
TFA/wat er and 1G5z0;1%TFA CH3CN) may be delivered to the analytical
colum at a flowate of 1.0 mM/mn and to the preparative colum at 15
m/mn. Amino acid afakeyfsssedumrhahpsef oempenas tdfe fosmees (Pl cohdmgisyst em
and processed ugda% lE_lge f?xi ma program Peptides may be hydrol yzed by
vapor - phase aci yd}F'o ysis (115C, 20-24 h) . Hydrolysates nmay be
derivati zed 10and analPyeédrbyd sizendduodenechpaisndsCalferforaulal (V) Mreedfdiop Tag
Met hod: A MamuaIXa%]:3 @gvg?ged Techni ques for Amno Acid Analysis, pp. .
11-52, MIIliporé rporatton, MIford, MA (1989)). Fast atom bonbardnent
anal ysis may be carr iPedfente@(riry thioSeanpmpowaipaiatfecdma¥ést vV Chasimsin PA) .
Mass calibrati may. erfor P S| i odi de or cesium '

Xig A ‘15% Pg??gf‘gﬂ%ﬁ% BESuLM

i odi de/ gl ycer ol **Bthsia “Feo iFi“oni Zat i on-ahal ysis wusing tine of

b
e
flight detection nayPlefeared exbnpouindn afi fo¥ppllized VBi asystrese Riredenim 20
ma\s/a spect r qget g(ra.aﬁZE}_sElTer%t LQSpray mass spectroscopy may be carried and on
a

Preferred compounds of formula (V) are those where Xaag
is Ala, Phe or naphthylalanine; Xaas; is Phe or
naphthylalanine; and Xaa;; is Ile or Val.

Preferred are compounds of formula (V) wherein Xaass,

20 Xaaszg, Xaayr and Xaaizs are independently selected from Pro,
homoproline, thioproline and N-alkylalanine.

Preferably Z; is -NH;.

Preferably Z; is -NH,.

—-* "According to one aspect, preferred are compounds of

23 formula (V) wherein Xaa; is Ala, His or Tyr, more preferably
Ala or His; Xaa; is Ala or Gly; Xaag is Phe or
naphthylalanine; Xaa;s is Ala, Leu, pentylglycine or Met;
Xaaz; is Phe or naphthylalanine; Xaa;; is Ile or Val; Xaas,

Xaajg, Xaa;z; and Xaazs are independently selected from Pro,
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Trio machi ne. Peptide active ingredi ent conpounds useful in the :

formul ati ons and dosages of the invention may al so be prepar eQ slsﬂmge?m]a

reconbi nant DNA techni ques, using nmethods now 30 known in the art. See,

e.g., Sanbr ookwégmg)dﬂg, Mol ecul ar SUBSTI TUTE SHEET ( RULE 26) Y€rQsdoassizo
4

PCT/ US0011181 2 8 NOV 2003 Cdoning: A Laboratory Manual, 2d Ed., Cold
Spring Harbor (198-9). Alternatively, such conpounds may be prepared by
honobgeneous phase peptide synthesis nmethods. Non-peptide conpounds useful
in the present invention may be prepared b$35 art-known met hods. For
exanpl e, phosphate-containing am no acids and peptides containing such

am no acids, be r.epargd. usi ng ogds i he _art ee,. 0., -
Bartlett and Egy V,IOEiJ'BEg.t‘ 2 nﬁoqrﬂggég-g#%ﬂn 0 égﬁj }éagﬁ 58 3t*

pol yet hyl ene glayaymomspersr fyranillyeSernol ects araferghilyi dereasiNig.agent s)
There are several strategies for cougl [ ng gEG toerﬁoe i_des/ ;i)rot el ns.%l%%e,
Int. J. Hematol ogy S PTEIB9E)Y ATRCSEGHIAYAY & GHSh™ B P56F199877=h it.
Rev. Therap. Drpi ey rear tbffofyss i%ic2d8e( 40929 of |foatmudhai gi) akvRerein:

incorporated herein by reference_in their entifety. Those illed in the
art, therefadre, %3l Psbél%tlﬂreAtl@’uf(FF?ié &J¥ne %fairﬁ/ﬁ? e lﬁﬁ'r 88 or

| i nki ng one or gmy.e 3@l ethHyiene-gbyepl xafloligners &o thre; exendipsrRador
exendi n agoni sts descri bed 20 herein. Suitable polethy]ene gl )gcol pol Km_ers
typically are mamfdvdiearninesy afddibte BT ey S6& 7 n¥ads by® td@inicGde S TwelF’

known to those gkjlLgdain, 1Ay &t ciihexdal,yes viLne .l ¥eObenpQL YIPESndF
ot her nol ecul ar wei ght i ncreasi ng agents referably have nol ecul ar i ghts

bet ween 500 andi30; 009 Bd OZ5SREY Febrih o&r L¥BF argfr: cRafha pof 3

The attachmant of, a fﬁ%ﬂﬂ 28yl Nha€toGRINtde 0y DRSS tdl,sCH ABa or Glu;
acconpl i shed by coupling to am no, carboxyl or thiol groups. These groups

will typically ®®amhes Nn@ICGLEF ¥ 317 BhPIlh FhE18F d82ralAsAot Shictel:

natural ly occur éyzg amo 3Q achdsyas, | ysine Aspaiti Rgadsl ds ghutasi C aci d
and cyst ei ne. 1 1ide exendi n-4 and other exendi ns and exendin agoni sts can

SUBSTI TUTE SHEETagRUME a2ening Od7ae62D HEr/ Ysbopl 1538t Sty 1o hycang 28832+

is Ala, Glu or Asp; Xaazs is Ala, Trp or Phe; Xaaps is Ala or
15 Leu; Xaazy is Ala or Lys:; Xaaz is Ala or Asn; Z, is -CH, -
NH,, Gly-2;, Gly Gly-Z;, Gly Gly Xaaxn-2z, Gly Gly Xaas Ser-
22, Gly Gly Xaas Ser Ser-Z;, Gly Gly Xaax Ser Ser Gly-Z,, Gly -
Gly Xaas; Ser Ser Gly Ala-Z;, Gly Gly Xaas Ser Ser Gly Ala
Xaass—Za, Gly Gly Xaai Ser Ser Gly Ala Xaajs Xaair-Zz, Gly Gly
20 Xaas Ser Ser Gly Ala Xaaszs Xaaz; Xaaz—Zz or Gly Gly Xaas Ser
Ser Gly Ala Xaais Xaaxy Xaays Xaaz-—Zz; Xaas;, Xaass, Xaazr and
Xaa;s being independently Pro homoproline, thioproline or N-
methylalanine; and Z; being -OH or -NHz; provided that no
‘mBre-than three of Xaas;, Xaas, Xaas, Xaas, Xaaip, Xaai:, Xaa,
25 Xaay:, Xaayq, Xaaps, Xaais, Xaayr, Xaays, Xaaze, Xaaz. Xaan,,
Xaass, Xaazs, Xaazy and Xaaps are Ala; and provided also that,
if Xaa; is His, Arg or Tyr, then at least one of Xaas, Xaay
and Xaas is Ala. Especially preferred compounds of formula
(V) include those described in PCT application Serial No.

30 SCT/US98/24210, filed November 13, 1998, entitled ™“Novel
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be prepared by solid phase peptide chem stry techniques, a variety of

noi eti es containing diam no and di carboxylic groups with ort hog%g
protecting groups can be introduced for conjugation to PEG 5 T puggefﬂﬂa
invention al so provides for conjugation of an exendin or exendi n agoni st
to one or nore polyners other than polyethylene glycol which can regul ate
ki dney clearance in a manner simlar to polyethylene glycol. Exanples of
such polyners include al bumin and gelatin. See, Gonbotz and 10 Pettit,

Bi oconj ugate Chem, 6:332-351, 1995, which ig incorporated herein by
reference inits entirety. Uility The fornmulations and dosages descri bed
herein are 15 useful in view of their phar macol ogi cal properties. In
particul ar, the Eeemgoandgontst heonpvends drrgbdeesagathevitiine azidgents to

reducefood i nt ake .and as; ents. t ulate astr I|ty and to sl ow
Gastric emptyi na mergsPaPERht Sag AR By BB wi DRES gatBitC ermtyi ng
| evel s in 20 mamal S]lc&'heglm@n“&)&:msﬁbd&aﬂl’l@afpréﬁﬁgb'&dOé"§er:rt ,dic$8a8884
whi ch can be alleviated b reduq ng food_intake or regulati ng gastric

at

nmotility. The f&FRuFSRPERRYainYt 2 Of tREZPndeRti 68 At Ao éfPective

as exendi ns andy@yepdi Pen@POM vSire, MHLPRSEILT28EY ﬁé&YQ@%e%Q?rJ‘.g§ L0, over
bl ood 25 gl ucose, and to regulate gastrlc notility and to sl ow a}s)trlc

enptying, as evﬁ@@néé@zswst d¢2abFret yTYH ¢edimmtpydstlapiandirdrel ucose
evels |n mamlserIhg, CoMpouds londdia uaseant | axeoll sgiyf g in

vitro and in vivo scientific nethods I nvestigation o exenglns an
exendi n SUBSTI TUJ?-ESSPEECIEIGME 23 CV@@G/W%E@GP@:‘@GBOGQQ@SM ¥i8rdr003

60 agonists for ﬁxggp be i g@thads aﬁfmgagyrtch%gsdsaﬁqw% 5@%58' n. The

conpounds referenc bove may formsalts Wt vari ous 1 norgani ¢ and
organi ¢ aci d§ and bases. Such salts 5 include salts prepared with organic
and inorganic acids, for exanple, HCl, HBr, H2S04, H3PO4, trifluoroaceti®
acid, acetic adPBMUiBAr¥Ydc acid, methanesul fonic acid, toluenesul fonic

aci d, maleic acid, fﬂi@é'ﬁr&ﬁééc?%@ec%%%w%ﬂﬂbﬁn@f bscs3abboy r ed

wi th bases i ncl ude ammpni'um sal ts, al kal'i sodi um and
pot assi um sal t s ApgAdcat ken i Sexiglt WosaIP@'/UéF?é/Mé&Bm mﬁ%mdlowaghe& um

salts. Acetate,13’ 1988, entitled “Novel Exendin Agonist Compounds”,
15 including compounds of the formula (VI) [SEQ. ID. NO.208]:
5 10
Xaa; Xaa; Xaas Xzay Xaas Xaag Xaay Xaag Xaags Xaasg
Xaa;) Xaair Xaa s Xaay gy Xaas Xaa;g Xaayy Ala Xaa,s Xaasg
Xazas; Xaaj; Xaaps Xaazg Xaazs Xaazsg X1-21; wherein
20 Xaa, is His, Arg, Tyr, Ala, Norval, Vzl, Norleu or 4-
" imidazoprepionyl;
Xaa; is Ser, Gly, Ala or Thr;
Xaaj; is Ala, Asp or Glu;
'iégl?is Ala, Nerval, Val, Norleu or Gly:
25 Xaas is Ala or Thr:
Xaag is Phe, Tyr or naphthylalanine;
Xazs is Thr or Ser:
Xaay is Ala, Ser or Thr:
Xaay is Ala, Nerval, Val, Norleu, Asp or Glu;

30 Xaa;p is Ala, Leu, Ile, Val, pentylglycine or Met:



hydrochl ori de, and trifluoroacetate salts are preferred. The salts may be
formed by conventional neans, as by reacting the free acid or qujyngﬂmaof'
the product with one 15 or nore equivalents of the appropriate

acid in a solygieRdomediumin which the salt is insoluble, fFrddbofsie

sol vent such as water which is then renoved in vacuo or by freeze-drying
or by exchanging the ions of an existing salt for another ion on a

sui tabl e i on exchange resin. 20 Forrul ati on and Adm ni stration Mdified
exendi n and exendi n agoni st fornul ati ons and? dosages of the invention are
useful in view of their exendin-like effects, and may conveniently be
provided in 25 the for f r ations suitable for parenteral (including
i ntravenous, in ?%ﬂu%iﬂ%g? gzodﬂ}sj:{chutaneous) adm nistration. Also

descri bed hereiyagnreifanyalat ilpns: and dosages useful in alternative
delivery routes, includj oral, nasal, buccal, sublingual and pul nonary.
SUBSTI TUTE SHEE’ﬁ‘a?lRULEng? %0 09166629 61 PCT/ US00/ 11814 2 8 NOV 2003 The
feasibility of aiierpats4outss afiejebievierygipsinexandi pr4mbas been

expl ored by neasuring exendin-4 in the circulation in conjunction with
observation df %disoldghe? eHdtise, such as plasma gl ucose lowering in
diabetic 5 aningls, aftera agmdistration. Passage of exendin-4 has been

i nvestigated across several surfaces, the respiratory tract (nasal,
tracheal and puf®dnaty 2but®s)Gland the gut (sublingual, gavage and

i ntraduodenal r es i ol 0gi .ef fect and appearance of exendin-4 in

bl ood have beedﬂ%%so%zé%%géﬂaﬂﬁﬁ"each route o?padninistration via the
respiratory traétazahsl &a PsdiHdingual and gavaged peptide via the
gastroi ntestin ract . trasfr _ 1 HS4r at an a 1-10

admi ni strat ?%n?&%%ﬁ‘ﬁ gr':u; sz%jFJIa't i]:ca)enLI vﬁaﬁeNHﬁﬂaﬁ gu%?i Ir'léﬂhlsﬂégdmcni stration
have all been descaidigd.chein gprsbrercas@salianoml| brbeyecberllsdimalkanpybyi de
a mdified exepdln or sxendifi agonaheApdagiolner anti- gastric-emtying
agent, such as ‘gl iféagon, an anylin, or ah™ amylin agonist, in a single
conposi tion or $aditionlier Valdnileivst pankphglpefetdhertertnbothbylcdges orit
may be nore 20 ﬁgggntageous to adm ni ster another anti-enptying agent

15 Xaa;y is Ala, Glu or Asp;
Xaas is Ala, Trp, Phe, Tyr or naphthylalanine;
¥aazs is Ala or Leu;
¥: is Lys Asn, Asn Lys, Lys-NH®-R Asn, Asn Lys-NH'-R, Lys-NH'-
R Ala, Ala Lys-NH'-R where R is Lys, Arg, C;-Cjc straight
20 chain or branched alkanoyl or cycloalkylalkanoyl
2, is -OH,
=NH;,
Gly-2z,
- Gly Gly-Za.
25 Gly Gly Xaaii~2a,
Gly Gly Xaai, Ser-Z,
Gly Gly Xaas Ser Ser-Zg,
Gly Gly Xaa;; Ser Ser Gly-2Zg,
Gly Gly Xaa; Ser Ser Gly Ala-Z,
30 Gly Gly Xaas; Ser Ser Gly Ala Xaais—Za,
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separately fromthe nodified exendin or exendin agonist. In yet other
cases, it may be beneficial to provide a nodified exendin or %g\r}&bn

agoni st either co-fornulated or -separately with other glucose Vr@ﬂa
agents such as W26l in. A suitable adm nistration format REY/VBWEESHe
determ ned by a nedical practitioner for each patient individually.

Sui tabl e pharnmaceutically acceptable carriers and their fornmulation are
described in standard fornmulation treatisegg e.g., Rem ngton's

Phar maceuti cal Sciences by EW 30 Martin. See also Wang, Y.J. and Hanson,
M A. "Parenteral SUBSTI TUTE SKEET (RULE 26) WD 00/ 66629 PGINS00/ 11814 2 8
NOV 2003 62 Fornul at¢bnsGhy Heot diars SandCPephldetaa:Stddd b+2y and

St abi | | " f teral  Sci Techng] Techni cal
Report No. 10, Supp. 5. 58 (P05 po s b drnee RS IR 1 can be

provided as 5 parentkyatleotmesiddroserf OtyiXjectdaan Xash fdesi oaasthey;
can, for exanple, be suspended in an inert oil, suitably a vegetable oil
such as sesane, pean"ﬁki‘e,r t%ve oil, or other acceptabl e carrier.

Preferably, & hey arexsamspensed, iXafih amdjuRnls O lintlepeh@énexpnpl e, in an
i sotonic buffer solution 10 ;t_t a Kl of about 4.0 to about 7.4. These
conposi tions may be®$t%®77%9 éambg B oFRAHR iGRI-SSERFI PF 229 0n techni ques,

or may be sterile fhddasaninkhe3gopposiyd, onsiBpyYotORsai N pharmaceutical ly
acceptabl e auxiliary substances as required to approxinate physiol ogical
condi tions, such as %ﬁﬁ@%ﬁ]‘fﬁéi"?ngNé‘%é?ﬁJé?e“Gé’éE&Vcbﬁ?f%?% i ncl ude for

exanpl e, sodi um acei-d sl acetangnasi shduffers. A formof repository or
"depot" sl ow rel ease preparaticn may be used so that therapeutically

ef fective affounts of2z Hé pPEpeF atitsri are delivered into the bl oodstream

over many hour s, o8, days 3hd abl fawagtﬂ%m%%@r@k kB4 £CHiaQN, Ofagle! kugry. The

desired isotonicity may be acconplished usin sodi um chl ori de "or ot her

phar maceut i cal | 2% c&@Rabl ¥2ageMtaRusutdtias tr g2 botdasadiaRissodi um’

tartrate, propvieng, oxysigl xBolyOoksalsuedh.as ANQI LAl 3nch SO Ol OF
ot her 25 inorganic or organic solutes. Sodiumchl'oride Ts preferre

particul arly foprovidest lsontarhi ng sediuhsi Bhs. e Givainmed éonpounds can
addi tion o3l %f%%%%ﬁ?&‘?’éiéééﬁ ey SSPSEERRE o RS e 35 1
a.
Preferred compounds of formula (VI} include those
wherein Xaa; is His, Ala, Norval or 4-imidazopropionyl.
Preferably, Xaa; is His, or 4-imidazeopropionyl or Ala, more
20 preferably His or 4-imidazopropionyl.
Preferred compounds of formula (VI) include those
wherein Xaa; is Gly.
Preferred compounds of formula {VI) include those
wherein Xaa, is Ala.
25 Preferred compounds of formula (VI}) include those
wherein Xaas is Ala.
Preferred compounds <f formula (VI} include those
wherein Xaa;q is Leu, pentylglycine or Met.
Preferred compounds ¢f formula (VI) include those

30 wherein Xaa;s is Trp or Phe.
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30 acceptable salts are non-toxic salts at the concentration at SUBSTI TUTE
SHEET (RULE 26) WD 00/66629 63 PCT/USCO | 1814 2 8 NOV 2003 whicip Bwvaﬂma
adm ni stered. The preparation of such salts can facilitate the

phar macol ogi cahydisfsddy al tering the physical-chem cal charagighissiigs Of
the conposition wthout preventing the conposition fromexerting its
physi ol ogical 5 effect. Exanples of useful alterations in physical
properties include lowering the nelting point to facilitate transnucosal
adm ni stration and increasing the solubilit4to facilitate the

adm ni stration of higher concentrations of the drug. 10 Pharmaceutically
acceptable salts inc ,acid L&l S C s thase containing .
sul fate, hydrochl ori %%&ee%%gsﬁﬁg&é@ﬁgﬁloﬁa%%gﬁgc&g e‘,ncg]l"fdreat%@f’sﬁact at e,
-tartrate, nethahesaid diwt;eis cdlmnediel bonasehthenlandsel;f daatL.ispPhe or

t ol uenesul fonate, cycl ohexyl sul f amat e and i nate, 15 Pharnaceutically
accept abl e sal t§é§5%h%€aq§6‘¥5iehean$%ﬁﬁzédsds* %®¢h V&S hydrochl ori ¢ aci d,

sul furic acid, phosptesfierrad dompsutdsaarasc facndla acel) ciratlivdie €hbkeC aci d,

| actic acid,_ tartarjc .acid, | oni ¢ acid, nethanesu-Ifonic acid,

et hanesul f ord ¢ KeFEE*Betiz&hest# oni c acid, p-tol uenesul fonic 20 acid,

cycl ohexyl sul fam ¢ apidkerard gumpbendciod rSumblsalys) imLe prepared by,
for exanple, reacting the free acid or base forns of the product with one
or more. equi vaFBREEIdA 22 1e X3fprop PRt ANFas@2Hr 258 PPNt or

nmedi um in whi chseifcfed FSaht the §ASGY WINRiseEngNof B ,Velimopdehias, wat er
which 25 is then renoved in vacuo or_ hy freeze-drying or by exchanging the
ions of an exi sERhPEAAnef BPdahot WerlaldRi6R-a suitabl e i on exchange resin.

Carriers or@xcipi engge G3teal sSompuitsed et @otagidi tat)e iradwidai shkaki on of
t he conpound. Exanples of carriers and 30 excipients include calcium .
carbonate, cal cFipFpHosHiat 65 SBBSTF TUTE SUELPreRVES®H) WO 00/ 66629

PGT/ US00/ 1 3 814 2 8pMQ:Yed003nSuntly ic2USosHERS S(BCh 23 JaaCtasge 0l ucose,
or sucrose, or types of starch, cellul ose derivatives, gelatin, vegetable

oi |'s, polyet hyl sheregny del 55 artiizphysi ol ogi cal | y conpati bl e
Preferred compounds of formula (VI) include those 42
15 wherein 2; is -NH;.
Preferred compounds of formula {VI) include those
~ wherein Xaa; is Lys-NH°-R where R is Lys, Arg, C1-Cio
straight chain or branched alkanoyl.
Preferred compounds ¢f formula (VI) include those
20 wherein X; is Lys Asn, Lys-NH-R Asn, or Lys-NH'-R Ala where
R is Lys, Arg, Ci1-Cig straight chain or branched alkanoyl.
Preferred compounds of formula (VI) include those
described in PCT Application Serial No. PCT/US98/24273,

-£1lad November 13, 1988, entitled “Novel Exendin:Agonist

25 Compcounds” as having an amino acid segquence selected from
those identified therein as SEQ. ID. NOS. 55-110.
FCRMULA VII
Compounds particularly useful according to the present
30 invention are exendin agénist compounds described in U.S.

SUBSTITUTE SHEET (RULE 26)



sol vents. The conpositions or pharnmaceutical conposition 5 can be
adm ni stered by different routes including intravenously, intraperitoneal,
subcut aneous, and intranuscular, orally, topically, or transnuafsﬂﬁgy.zmﬁ
desired, solutions of the above conpositions nay be thickened W

t hi ckeni ng agent such as nmethyl cellulose. 10 They may be prepared in

emul sified form either water in oil or oil in water. Any of a wide variety

of pharmaceutically acceptable emnulsifying agents may be enpl oyed
i ncl uding, for exanple, acacia powder, a nom4onic surfactant (such as a
Tween), or an ionic surfactant (such as al kali polyether 15 al cohol

sul fales or sul fpanakbesso) geat forlTdd:0 EOMRESbbE0BGCUSEl Wy i L0e, 7,

invention are prepared by mxing the ingredients followng generarfy

accepted proceddfs. sFpitigAnpiss th&xsaddéoselindohpontnts Trereod Fsr iy
mxed in a b endee.oc: olher siandanddevi aqch 0a2R. PLOAUCE, A Gangentrat ed
f BoncEntrat] S ana

m xture which may then be adjusted to t'hé fina

viscosity by thécandiei 6WIDf (SRR -erIlbr NChi @RBhi ng agent and possibly a
buffer to coptrql pH or an additiqnal solute to contr tonicity. --' For
use by the physician, the conpounds will be 25 provided in dosage unit form
contai ni ng an akeapntXaH, dnaz: eXendihr ageni $4as Wskb ©&z2ixzRgut anot her
anti-enptying agent. Therapeutically effective am)gtﬂts of an exendin
agoni st for use in the control gastric enptying din conditions in
whi ch gastric esptylpg ¢ benaf cthably siwwerk 3G 10madgeaehat ed are those

t hat decrease post-prandial bl gqad SUBSTI TUTE SHEET ( RULE 26) 2 8 NOV 2003
WO 00/ 66629 E%\T/é(us | 1834 65 éaucose | evel s, pref %Ubly to no nore than
about 8 or 9 261 862k CRAR? K135oH TUdETe PBVELE GrE ¥@Raced as desired.

In diabetic or glucose intd®rant individuals, plasma glucose levels are

hi gher than in setnsérichl WA=, s IXeDH UL i gl gdual s, benefi ci al

reduction or "snpothjng' of . past-prandial_blood glucose | evels, my be
obt ai ned. As mgg %EFB zg

Froe ghfz 843 by* T Ao¥e THF 't Kéapi &F dSehn Eifredlpver
anount of therapautiXafageBst Avbl brvely; Wddy ABNPhEACTOF Sor iNEHGaRGR L Ae; age
and wei ght ?% the patient, the patjent's 10 physical condition, the blood
sugar | evel 'or F8%eltSof T ARi BRET of2d% 1GasEri BT ehPEyi At 4SbBSBLeRiFed, and

other factors.xXaas is Leu, Ile, Val, pentylglycine or Met; Xaas is Leu,

Ile, pentylglycine, Val or Met; Xaa;p is Phe, Tyr or
naphthalanine; Xaa;; is Ile, Val, Leu, pentylglycine, tert-
butylgiycine or Met; Xaa;; is Glu or Asp; Xaais is Trp, Phe,

20 Tyr, or naphthylalanine; Xaa;,, Xaa;s, Xaa g and Xaa;q7 are
independently Pro, homopreline, 3Hyp, 4Hyp, thioproline, N-
alkylglycine, N-alkylpentylglycine or N-alkylalanine; Xaag
is Ser, Thr or Tyr; and Z is -OH or -NH;; with the proviso
that the compound does not have the formula of either SEQ.

25 'f]f);..TN"OS. 1 or 2. Preferred N-alkyl groups for N-
alkylglycine, N-alkylpentylglycine and N-alkylalanine
include lower alkyl groups preferably of 1 to about 6 carbon
atoms, more preferably cf 1 to 4 carbon atoms. Suitable
compounds include those having amino acid sequences of SEQ.

30 ID. NOS. "9 to 25. Also useful in the present invention are



Such pharmaceutical conpositions are useful in causing gastric
hypormotility in a subject and nay be used as well in 15 other dlsorders
where gastric notility is beneficially reduced. The effective d B)N[]vczﬂgq

anti-enptying dose of the conpounds wll typically be in the
or 0.03 to abof{O%/%64ty/ day, preferably about 0.01 or 0.5 to %@gg“@{

nore 20 preferably about 0.01 or 0.1 to 1 ng/day, for a 70 kg patient,

adm nistered in a single or divided doses. The exact dose to be

adm nistered is determined by the attendingsiclinician and is dependent
upon where the particul ar adsnpound lies within the above quoted range, as
wel | as upon 25 the age, ght and condition of the individual.

Adni ni stration BW#%@%—&&’ BRESPFERES ST SoP fsfhpt 6ARPOHNASSRErt 1y af t'er
di agnosi s of di abghes neirlrytus. Administration may be by injection,
preferably subcutaneous or intranuscular. Orally active conpounds may be
taken 30 orally, hov@ﬁéﬁr@@gagégné%m@wﬂ FOF@R8EEs 5110l ¥4 GheseBSTI TUTE

SHEET (RULE 26),2. £, NOY,2003. V) 00466029 PGTLUSODL 33834 PQ.Goney aly. 10

treating or preventing S évat ed, I nappropriate, or
post - - prandi al bl ooPufiscaed alrevéhQSthrmﬂDﬁNﬂ%quSreMtXﬁé Eavehti on may

be adm nistered to E;%aetfl r}'ga% i ngﬁgsgf Lidseakaent |)paaa ggsgg@ ranges 5

simlar to those given aebove ovvever ?13 corrpoung‘sE are - adm nistered nore
frequently, forpexariglyciceeort Met. or thr ee tinmes a day. The opti nmal

formul ation and node, of, admini %518 uh@% Al ]tu%mﬁgggswggr% he .ar; esqnt TIp e

application to a pati & 5epen ors Known' I n- the ‘art® such
particul ar di seasepr. di sorder, the desi red effect, and the type of

patient. W t he ounds wil | i t r eat e
patients, my may gﬁgé B °a ?55690 ?e‘% S| m%%agﬁgrge Qd;'e te'{l chg i seases in
ot her vertebrat@spmmaasn@thﬂaag,ﬁ 1|srtitrat es,Vdlarand¥ammi,s Xaa¢h HAsagwene, -
cattle and poultr%/, and, scforts ani.mal_ s gcr:lde#) %s r@} ag hor ses, dogs and
cats. To assist2?d R SISRRAATE “CHeSHrESERT IRt dn PREPFO11"GWI ng
Exanpl es are | nﬂﬂxi&’gﬁsfb"\ddﬁﬂecI&rdﬁseﬂ.kplaalehex.rree.suIPtrsfemébaysIe-Fals@laﬂ.anlne

experinments. The ex er| s relati to 0 i.s _inventioh should not, of
coErse be const?% qg‘ﬁgcigFPEBI ng‘r ﬁzbr?d’ Re PRVt I BHS4nd such

vari ations of Accordlng to an especially preferred aspect, Xaays, Xaag
and Xaa;; are the same amino acid reside.
Praferred are compounds wherein Xaa:s is Ser or Tyr,
more preferably Ser.
Preferably Z is -NH:.

20 According to one aspect, preferred are compounds of
formula (VII) wherein Xaa; is His or Tyr, more preferably
His:; Xaa, is Gly; Xaa, is Phe or naphthalanine; Xaay is Leu,
pentylglycine or Met; Xaaijo is Phe or naphthalanine; Xaa, is
IIa or Val; Xaa;s, Xaa;s, Xaajs and Xaay; are independently

25 selected from Pro, homoproline, thioproline or N-
alkylalanine; and Xaa;s is Ser or Tyr, more preferably Ser.
More preferably Z is -NH:.

Bccording to an especially preferred aspect, especially
preferred compounds include those of formula (VII) wherein:

30 Xaa; is His cr Arg; Xaa; is Gly; Xaas is Asp or Glu; Xaa, is

SUBSTITUTE SHEET (RULE 26)



t he i nvention, now known or |ater devel oped, which would be wthin the
purview of one skilled in the art are considered to"-fall wthin the scope
of the invention as described 25 herein and hereinafter clainmed. SUBSTrn7E
SHEET (RULE 26) 2 6 NOV 2003 WD 00/ 66629 PCT/ US00/ 11814 67 EXAMPLE 1 - ..
PREPARATI ON OF EXENDIN-3 His Ser Asp Ay Thr Phe Thr Ser Asp L@sgmvlc_g

Gn Mt Qu du Qu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn y @B
Pro Ser Ser Ay Ala Pro Pro Pro Ser-NH2 [SEQ ID. NO 11 5 The above

am dat ed peptide was assenbled on 4-(2'-4'- met hoxyphenyl ) - FYnoc

am nonet hyl phenoxy acetam de norleucine MBHA resin (Novabi ochem 0.55
nmol e/ g) usi ng ~Pr.at, d,amno. aci.ds; i i_Qsystens, .Inc.) . In
general , singIeFE%ﬁ%Tiﬁgrgggﬁeé g%?g 3%@8 %%?@ﬁ%ﬁ%ﬁfg?hexéﬁs§fn§ﬁ§s? and
Fast Moc (HBTU &¢trirvaeizen} s chepicst Glunakzaend dyedorDeprptledticane( FRBS,
group renoval )of, the grow_ng._ tide chain was achieved usi pi peri di ne.
Fi nal deprotecfﬁoﬁggfofhgegéﬁggg¥%ﬁjﬁep ?dé'seggﬁ ﬁasnﬂgﬁﬁﬁag&angg?ng a

m xture of trietdaghsilanm«,0v21lnt}y, tetiariediltdliyelindd 8,2 14)61ARKISAlse;( 0. 2
m), water (0.2 nL) and,  trifluyprogcetic acid (15 nmL). according to standard
met hods (I ntr odG&t1 orF tTorpCI°§a§§§eax%€éﬁni &, A eP9Br88ysEERs, Inc.)
The peptide was ipeegepidtated Phoetieidpsalehe(50nMddroland, ceptyifuged. The
precipitate was reconstituted in 20 glacial acetic acid and |yophilized.
The | yophi | i zed ™SyEBLRIEDHAS’ di3%8I %rgos% SRattdry erfide purity ChasNBsout
75% Used in pukikhCahkoprsteps @it anal ¥sinSoued e et hhve (Hhd %N
wat er) and Solvent B (0.1% TFA in ACN). 25 The solution containing peptide
was applied to &f BFEESFa?FQe 219%| dnfiTahd PIRTT IRFELEIOBAY & 409 MWlzvent
B in Solveny Acaweri401pi putespredWomb¥uflisf{aciiNSTHWRS neel sy ed
isocratically using a G 18 analytical colum. Pure fractions were pool ed
furni shing the 8Bé0e- pA&AL FEFEL S0 9fefERdeID AMOP: Pck). 1R ILRE@nd gp adi ent
30%to 60% Sol vent B SUBSTTT' UTE SHEET (RULE 26) 2 8 NOV 2003 WD 00/ 66629

PCT/ US00/ 11814 68 in Solvent A over 30 minutes) of the |yophilized peptide
According to an especially preferred aspect, provided

are compounds where Xaays is Leu, Ile, Val or pentylglycine,
15 more preferably Leu or pentylglycine, and Xaa,; is Phe, Tyr
or naphthylalanine, more preferably Phe or naphthylalanine.
These compounds are believed to exhibit advantageous
duration of action and to be less subject to oxidative
degration, both in vitro and in vivo, as well as during

20 synthesis ¢f the compound.

FCRMULA VIII

Also provided are compounds described in PCT
Application Serial No. PCT/US98/16387, filed August 6, 1998,
25 entitled “Novel Exendin Rgonist Compounds”, including
compounds of the formula (VIII) ([SEQ. ID. NO. 210]:
1 5 10
Xaa; Xaa; Xazy Gly Thr Xaa, Xaz; Xaag Xaas Xaag
15 20
30 Ser Lys Gln Xaas.Glu Glu Glu Alz Val Arg Leu



gave product peptide having an observed retention tinme of 19.2 mnutes. 5
EXAMPLE 2 - PREPARATION OF EXENDIN-4 Hs Ay Gu Gy Thr Phe Thr Ser Asp
Leu Ser. Lys Gn Mt Gu Gdu Gu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys

Asn Ay Ay Progi&}r%ﬁg r Ay Ala Pro Pro Pro Ser-NH2 [ SEQ IDP%WR]H"LO

The above ani daY’ i de was assenbled on 4-(2'-4"-"

di met hoxyphenyl ) - Fnoc am nonet hyl phenoxy acetam de norleucine MBHA resin
(Novabi ochem 0.55 mmol e/ g) using Fnoc-protected am no aci dsd GANBVi 2603

Bi osystens, Inc.), cleaved fromthe resin,syeprotected and purified in a
15 simlar way to Exendin-3 as describe in Exanple 1. Used in analysis
were Solvent A (0.1% TFA in water) and Solvent B (0.1% TFA in ACN .

Anal yti cal RP-HPLC (gradi ent 36%t 0°46% Solvent B in Sd vent A over 30

mnutes) of the lyophilj,zeds,, peps,desfaveeprgduey @eptigdg, having an
observed retention 20 tine of 14.9 m nutes. El ec rospray ass Spectronetry
(M: calculated 4186.6; found 4286.0 to 4186.8 (four |lots). EXAMPLE 3:

CLEARANCE BY THE KI DAEY Jde dii,dRey £afl Pkay, . axaB), 0fkad.gle in the elimnation
of 25 some nol ecul es (drugs, “peptides, prot ei%@). For sone nol ecules, this

process begihs whereiheXaddagyn¥sd s Thie obl bodrigiazoreopi onek ul XaRat s
produce the ul té@f:','&][g,t Sralgschhbedbal ol alhc OlOMEr whal {4 gl 1yr o

di scrim nates not "on on the basis of" nol ecul ar wei ght but” al'sé by acti ng
as SUBSTI TUTE SHEBRtiRARMEE:2X0aNd¢ Z0G3oNCGE0/ 666291 PCHIUSTOTNEG 14269 a
negatively charged | ective rier . .pro i re i 1.onkG .
conpounds. The grge%§§r§§tql\(§‘ﬁ gggﬁnﬁ%{aé‘lﬂaésﬁ?%’t u %%ggkg@%%tg{-n%%fgeﬁ:,
bound) with a ndhegulsrlenei §h¢, |EEigdgcibRD Wld canMetf eXeaveisalhe, | ess

than 15 A aie easily 5, [ derads For, Larger: pohgeubar velght ol ecules they

are filtered on"a nore restirctive a Pt ed basrs principally by
nmol ecul ar si ze, pehtutflyErendtaet-itarlgal.ycifiRect MKl f Xpaintisf Gluglondspt ar -

filtration lies t n I i n 7k [, j in d obi n’
(68kD) whi ch oA REL R E‘F@tj%%'bﬁ%?h, SRR ARIALNSE R0 DETRAOD
Ais filtered | Bss Lhan IP%-dttheéisgl,ofsnuLys-NiOn8evwhars e i diysr, uPwg, a

e ST SRS g gLher | eabsorbed or

15 cycloalkylalkanoyl; Xaaiq, Xaais, Xaais and Xaa;; are
independently Pro, homeproline, 3Hyp, 4Hyp, thioproline, N-
alkylglycine, N-zlkylpentylglycine or N-alkylalanine: Xaas
is Ser, Thr or Tyr; and 2 is -OH or -NH;; with the proviso
that the compound does not have the formula of either SEQ.

20 ID. NOS. 1 or 2. Suitable compounds of formula (VIII)
include compounds described in PCT Application Serial No.
PCT/US98/16387, filed August 6, 1938, entitled “Novel
Exendin Agonist Compounds” having the amino acid sequences
&£ SEQ. ID. NOS. 37-40 therein.

25 Preferred exendin agonist compounds of formula (VIII)
include those wherein Xaa; is His, Tyr or 4-imidazopropicnyl.
More preferably, Xaa; is His or 4-imidazopropionyl.

Preferred are those compounds ¢f formula (VIII) wherein

Xaa; is Gly.

SUBSTITUTE SHEET (RULE 26)



15 collecting ducts drain the filtrate into the bladder. Filtered proteins
and peptides are typically cleaved by brush border enzynes in the proxinal
tubule, fromwhere they are efficiently retrieved by sodi unm am no
cotransporters woswasengi ng punps). O herw se, nol ecul es whi chperess®issd
20 ionized and of |arge nol ecular weight will not be reabsorbed.

Thr oughout this process netabolizing enzynes in the renal cortex (proximal
tubul es) may al so degrade the nolecule intq nore polar nol ecul2e3 H@V]?mgy
increasing the -probability for excretion PAto the urine. Many pepti

hor nrones (for exanmple, anylin, calcitonins, and GLP-1) are degraded by

passage through the pepad - dd (élfleaﬁ:hgg RS I L e
accessible to the plasma, |ndependente f/ of the ;)C%%o?eéé:\éﬁ% 6n§f ‘P'é
filtration. in Xghose éo@ézﬁrppégtﬂ%-‘e%lftﬁ qrepteitde cl ear ance from t he pl asma
SUBSTI TUTE SHEET ( RUL 6 SO 4 70 are
similar to the rate o}fsﬂrenal %Irgg'/rag?? i ccﬁs %gg-fp-ggf“gradqéiégge‘fhet%
the rate of gl okeaul as Trmtquatﬁhm To test whet her renal filtration could
be the princtpal e |on ies erfornmed in 5
over ni ght fa$sted nephr Pr&%ﬁ)&zg ﬁéééna%] use WiEPA™Y WZ ﬁgFﬁI wergin

constant rate. Xt 'eadwstﬁeam plraﬁya-mﬁ/-éd sksnof whEeadRnid Lese »FHald ye,,
i ncreased in ne {-aGft zed rats, ¢ % to r ats with their Kidneys
intact. This data’ih |ca ed t Rt fﬁ% responsi ble for at |east

80% |0 of the clearrine pofefexeadi ard c(cmq:&:nﬂcgurcﬂs forandab) viTExendizaish
cl earance rates_in mt@gt2 rats V\ﬁire si.m | ar glonerular filtration rates

expected in thosd®t afs 5 DAL LRRRER tgﬁi{"hé? fR&serresul ts indi cate

that very 10t tﬁ@mﬂMIam&ﬁbseEmsnt s OCTell o5 Wed e riren s, ?nckatahét peiet {)
of the clearance f_ exendi n- S rough the kidney via il'tration ? ut
not by renal intTavit 4 dfﬁjl[EESP EPETY SRREISIW EEMBURES . ob oPAREMbEact i ve

full-1ength exetitioprbliine bbenualel A ieRNsi &Eeai:d!\h?htbtax@eé%cqla@..%jed by
roximal . tubule after filtration. 20 These

brush border en s iph the

results are al s%r%%%:ﬁeﬁ BAPSGFt 3% FacTeT IRR Wfudi ESeigaredr avel these
identify pl asmeswdt cidhiplonngs Meheboin e pfis eeandi préryirabied ¥ery Ihtle
evi dence of roteol ytic .degradation; follow nggl arge intravenous doses in

ani mal s, ysi s oPFPESHBIShOVRRE SIS eFiEsnR %ﬁEe pfeferzRd are

compounds of formula (VIII} wherein Xaas is Phe or
naphthylalanine; Xaa;p is Phe or naphthylalanine; Xaay; is Ile
or Val, X; is Lys Asn, or Lys-NH‘-R Asn, where R is Lys, Arg,
C1-Cio straight chain or branched alkaneyl and Xaa,,, Xaas,

20 Xaa,¢ and Xaa;; are independently selected from Pro,

homoproline, thioproline-or N-alkylalanine.

PreDarahlon of Modified Exendins And Exendin Agonists

T a—

The medified exendins and exendin agonists of the
25 present invention may be made by linking one or more
polyethylene glycol polymers or other molecular weight
increasing agents to an exendin or exendin agonist. The
synthesis of exendins and exendin agonists is thus described
first, followed by methedelogy for linking the polyethylene

30 glycol polymer(s) to the exendin or exendin agonist.

SUBSTITUTE SHEET (RULE 26)



25 exendin, and negligi bl e appearance of "daughter"” peaks indicative of

the buil dup of degradation products. This is in contrast to other peptides

studied (for exanple anylin and G.P-1), where the di sappearance of the

"parent™ HPLC my“?g@s associated with the appearance of "dadghiseriisiPLC
y

30 peaks, subsequent identified as subpeptide degradants. SUBSTI TUTE
SHEET (RULE 26) 26NOV. 2003 71 EXAMPLE 4: PEG MODI FI ED EXENDI 2#(54 a‘vf &6 ent
spectra of biological activities of exendin- 4 nmay be sel ect B p ng a
PEG group at appropriate 5 pcsitions. Loss3dr alteration of bioactivity has
been reported for PEGyl ated proteins which may be due to the presence of
the PEG chains thenggl ves, the particular sil&, Qcqupied by fhe PEG chain,
or the coupling coné+ i > =Hrotein. 10

Pri mary consi derati @xentions PG rodintiicatgomisn deemposings Subhrad | osxaatditrhe

ki dney of exendin and exendin agonjsts_ar size and charge. Unnodified,
exendi n-4 has £HHGCUPEF HEF §f*1§6§%‘§§?m eeﬁcylg’.e% E gghla 1% aM onic in
nature with ammerald thetughasege idk appt dxiamicel as- 2eatrpbysi i ogical 15
pH One to ten, preferably one, fwo or three PEG nstituents be
cov3-lently i Pcl@'eﬁ‘éﬁdi At f%r’ n Béﬂ%i T @%&ngbﬁgg‘g#br@%mr@

wi th one PEG cagyd, tatert ., bei ngli qur.efceenedz 6 Tl (€-26 ,0fl 98a¢ hhé retependent  PEG
constituent can vary froma nol ecul ar weight of 300 to 20 20,000, .
preferably bet we¥PIRoge62antY 1"?%@?‘3%599 2 h@jﬁ:@trﬁéﬁév?oi" CHAERS
attachment of REG dxawak¥ea§hei S Pebendas iy G repa resbpemetixiyli n- 4 has
-tiro-'l:ysines that could be nopdified bg attac%ment of EEG(see con Olénds
201 and 202, befMR tPnthAHE (T iechéeplt | Ui 25 CAnifAETE B updS ASiHDS
positions mgy b, maskedn,tbergby (J.neLeasi aged heeanizenize-pas u1EDf, the
peptide. [SEQ IDNO. 211] : HGEGIF TSDLEK ( PEG _ _ : .
QVEEEAVRLFI EW. KNEEPSSEAPPPRR ’ERd PSEEE F BF RS D 187 1 DlGRETRT SEE BIGNEEE ]
AVRLFI EWK ( PEGoNGERESGAPRES: N s3nShblils 2006hnin@shandppseté pns g hai may
be nodified by substitution of a- Lys-PEG or, equivalent, for exanple, are:
[ SEQ | D NO. 213]autcmRtepEey T UESPRSRAMEER: LRRISERPRNEEDSSEPPPS- NH2

[ SEQ | D NO. 214] o HaEGK (RED o srhele SKQVEEEARITIFPUKNEERSSEARRPS- NH2 [ SEQ

I D NO 215] : HGEGIFTK (PEG DLSKQVEEEAVRLFI EW KNGCPSSGAPPPS- NH2
15 formulations and dosages of the present invention may be

prepared using standard solid-phase peptide synthesis
techniques and preferably an automated or semiautomated
peptide synthesizer. Typically, using such techniques, an
o-N-carbameoyl protected amino acid and an amino acid

20 attached to the growing peptide chain on a resin are coupled
at room temperature in an inert éolvent such as
dimethylformamide, N-methylpyrrolidinone or methylene
chloride in the presence of coupling agents such as
'afé§élohexylcarbodiimide and l-hydroxybenzotriazole in the

25 presence of a base such as diisopropylethylamine. The a-N-
carbamecyl protecting group is removed from the resulting
peptide-resin using a reagent such as triflucroacetic acid
or piperidine, and the coupling reaction repeated with the
next desired N-protected amino acid to be added to the

30 peptide chain. Suitable N-protecting groups are well known

SUBSTITUTE SHEET (RULE 26}



[ SEQ I D NO. 216] : HGEGIFTSDK ( PEG SKQVEEEAVRLFI EW.KNGGPSSGAPPPS- NH2 [ SEQ
| D NO. 217] : HGEGTFTSDLK (PEG KQVEEEAVRLFI EW.KNGGPSSGAPPPS--NHz [SEQ ID
NO. 218] : HGEGTFTSDLSKK ( PEG MEEEAVRLFI EW.KNGGPSSGAPPPS-NH2 [ SEQ I D NO.
219] HGEGT FTS WRSMEEINEK ( PEG) EAVRLFI EW.KNGGPSSGAPPPS- NH2 [35@5@!%4
2201 HCGEGTF TSDLSKQVEEK (PEG AVRLFI EW.KNGGPSSGAPPPS- Ni Hz g}&DﬁgIVO
221] : HCEGTFTSDLSKQVEEEAK ( PEG RLFI EW.KNGGPSSGAPPPS- NHz [ SEQ'| 29?3 :
HGEGTFTSDLSKQVEEEAVRK ( PEG FI EW.KNGGPSSGAPEPS- NH2 [ SEQ | DNO. 223] :
HCGEGTFTSDLSKQVEEEAVRLFI K ( PEG W.KNGGPSSGAPPPS- NH2 [ SEQ | D NO. 224]
HCEGTFTSDLSKQVEEEAVRLFI EK ( PEG LKNGGPSSGAPPPS-NHz [ SEQ I D NO 225] :

HCGEGTFTSDL SKQVERARIeF 2B, KK \&PEG)bL@QSS@N%PiBSnN&IZ (tBect hime nol ecul es :
mar ked with an faisterrlnsli EE - rn(_;tnal n @Eﬂ lated L s resi due substituted
for a glutamc “&cid &C the  Spect o | GTonS THoBESf Tt 0 |
appreci ate that non Iiﬁ(ePEG)lvemhs,t Ianuitrﬂd daiecklrésaat vebesed 4DOSi tions can

i nst ead be m)difltgv ghug ion of a PEG i,et'y-toth | utam c si de
chai n car boxyl WFOUF~SREF¥RT M HIGT NSeFeftBr FRE PF iSYNaSeEL PED) .

Qt her anal 0gs inhyMbeC Bukyfa &G fgh bpaukst iBt:.'é"sggteinQCiﬁLde E[o%%@rl @lbf 226]
. HGEGTFTSDLSKQVEEEAVRLFI EW.KNK ( PEG) GPSSGAPPPS- NH? NO. 227]": HG
EGTFTSDL SKQVEEEAVRL FIF B KREKC Y BI0)S 19SS GAPRPSPRAD e VAR %ﬂsncrrﬂ-ééﬁl B3y

i ncl udi ng K(PEQypdisbedrafthgiigiad 18 osygkhbut @Hcexeﬁ%nslzzuieﬂ in
Exanpl es 5-10 are shown_in Table 1, below. 2 8 NOY 2003 73 Table 'r exendi

n 4 JSEQ | D NOAZS (FmesEQReeyr g (B2idy: FrpSE@®nFhrt ey ! 22Bac- Se[rs@@lvo Nepc2301:

[SEQ ID NO. 23 sﬂelﬂt-h&EQ ia&N.@r @32}, E{mSEQI'BP(NC%u233§oc 1[5%% NO. 2341
[ SEQ I D NO. 235 SE 236) 237] 238]

[ SEQ I D N01°23 joc-1y's @"Fb ,@c-f,,;@q(sz ), E‘moc-Giu(t u, E‘moc qlsm—q, |
HGEGT- - 7* - 1" SDIrSitQUEERAT ¥t RY - drl E\ NG aFeAPPPS- B 11 s (BoM) may be "

purchased from Applied Biosystems, Inc. or Bachem Inc.
(Torrance, CA). Aniscle, dimethylsulfide, phenol,
ethanedithiol, and thicanisole may be cbtained from Aldrich

15 Chemical Company (Milwaukee, WI). Air Products and
Chemicals {Allentown, PA)} supplies HF. Ethyl ether, acetic
acid and methanol may be purchased from Fisher Scientific
(Pittsburgh, PA).

Solid phase peptide synthesis may be carried out with

20  an automatic peptide synthesizer (Model 430A, Aprlied
Biosystems Inc., Foster City, CA) using the NMP/HOBt (Option
1) system and tBecc or Fmoc chemistry (see, Applied
Biosystems User's Manual for the ABI 430a Peptide
Syrithesizer, Version 1.3B July 1, 1988, section 6, pp.

25 4%-70, Applied Biosystems, Inc., Foster City, CA) with
capping. Boc-peptide-resins may be cleaved with HT (-50°C to
0°C, 1 hour). The peptide may be extracted from the resin
with alternating water and acetic acid, and the filtrates
lyophilized. The Fmoc¢-peptide resins may be cleaved

30  accerding to standard metheds (Introduction to Cleavage
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(CH3) - COHGE' | - ; - - -, - TSDLSKQVEEZ~LVRLFI EW.KNGGPSSGAPPPS- NH,

( CH3) - CH2EGE~- ZTFTSD' - SKQVE=-"' EAVRLFI EW.KNGGPSSGA15Pr ~S- NH2

HG7- GTFTSDLSRQVEEEAV- P. LFI ZW.K( PEG) NGGPSSG, t . PPPS- NH2

H~ZEGTFTSDL SK( RESIdAYESEAVRLFI EW.RNGGPSSGA- PPPS- NHi PCT/US00/11814
HGEGTF~~SDL SRQVEEE~A. VRLFI EW.ANGGPSSGAPPPS- NHz

HGEGTFTSDL SRQVEEEAVRLFI EW.RNG, ~J PSSGAPPPK( PEG) - NH2
HGEGTFTSDLSRQVEEEAVP, L- 71EW.RNGK( PEG) PSSGAPPPS- N- H2 2 6 NOV 2003
HGEGTFTSDL SRQVEEEAVRL FI EW.K( PEG) NGGPSSGAPPPE. NH2

HGEGTFTSDL SK( PEG) QVF- EEAVRLFI EW.RNGGPSSGAPPPS- NHZ

( PEG) COHGZGT- 7r " SDL. EnszAV NEGPS N

( PEG CH2 HGEGTFT%@Q%% A?/ET B&Fé % ssGAggﬁé- 555% . 6-12)
HGEGTFTSDL SRQVEEEA\MRIsR MRN@@DS@@M@E@) uHRg an Advanced Chem Tech

HG - k~DTFTSDLS P, _LFI E S i ous PEG
nodi fi ed exend%ﬁze& gpgisfég gl@ %b%g o&ng‘%ré %%l(ﬁ‘fec/}% in Table 1,
with the cozr espondmmptudesuhtas bei pgr pficed dod RPREFAOI @n‘épa(mav'ehenend of
Example 5 9 AP-1[ ] NH2 ARy | r.c d chem ( rrance,
CA). Al ot h%r 'éaplty“cfca;i Pélfolng"e ar e12 %%?Dnegl{ s%%t%ﬁeglgée o&ls sucgg &
t hose descri bedohersi rmre@lalraud:henc@hthv@rcemf 2t.Bexh2ghest Wadmeer ci al
grade. The cAMP, SPA rmgg assay, was rchaseﬁ1 from rsham The 1%,

éH Nnbf

r adi ol i gands vvel?eestGLﬁ" f“%n??\leus hdand “NGcFeRrP? %f'os’t S RiRT

cells (Anmeri carmaTyya& 'Bessum:.nedl hetdd on, Cﬂocdevplrl €18 I\/E))al/gene;agr ewburm (5
DVE/ F12 medi um cao 10% bovj a |_ut am ne.
Cell's were growh ac{] anﬁ 50}1%%‘?7)95% gg Qi%gr%&/f%tﬁéd?ﬁ% was
regl ﬁced evey ydﬁ-a a3 'Id'AYSHgﬂe)l | nfa Wvree dgtld)waré@ tcorfd wendgctbeh dwlwest ed
an onogeni zed_ usi P 1D Cell ho enate were °
stored frozen %O&Iaﬁﬁ“? %sédnnl%“ %5%' %80%“%&)‘%’/ CHELE
PCTTUSO0/ 11824 1754nEIJEl .- G&hPnd RE{EFEEGayBIeIHDmH@ S&'Liﬁ)bfﬁaﬁacﬂphonhbl ndi ng
can be assessed b surl [Bg di S']E) acement c)of %l% % G P- 1 g{ %251]
exendi n (9-39) ¥% SRI Nﬁﬁf gl Met'd RESETSBTFT Br 1 4Dnt s A8EFE%pg/ ni
bestatin, 1 pg/;bﬁognalﬁosplaepaﬂudannaﬁ gy /hyld rbayized bgrwpcai-lpmsa é&taction

, 1 my/nl_bacit 20 m\V] HEPES, pH 7.4. T
bi i ng.  301bg. WS SpRGLe G (i P pRELED 1S TP By SeUARNIEA |

200 dal assay bufd earnaQT}QeBnﬁbe‘E?r@délc’d‘Métmo@g RWbhed 254t [4LR- therpicd 251

] exendin (9-39) and unlabel ed
Tag Method: A Manual of Advanced Technigues for Amino Acxd

Analysis, pp. 11-52, Millipore Corpecration, Milford, MA
{1989)). Fast atom bombardment analysis may be carried out
20 by M-Scan, incorporated (West Chester, PA}. Mass
calibration may be performed using cesium icdide or cesium
iodide/glycerol. Plasma desorption ionization analysis
using time of flight detection may be carried out on an
ﬂﬁglﬁed Biosystems Bio-Ion 20 mass spectrometer.
25 Electrospray mass spectroscopy may be carried and on a VG-
Trio machine.
Peptide active ingredient compounds useful in the
formulations and dosages of the invention may also be
prepared using recombinant DNA technigues, using methods now

30 known in the art. See, e.g., Sambrock et al., Molecular
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peptides for 120 m nutes at 23DC in 96 well plates (Nagle Nunc, Rochester,
NY). Incubations are termnated by rapid filtration wth cold phosphate

buffered saline H 7.4, through pol yethyl enei-m ne-treated G-/ B gl ass
fiber filters 13"‘:{)‘\%Pﬁ2&c Inc., Gaithersburg, MD) using a Tomnt RCTNERIM118p4
plate harvester (Wallac Inc., Gaithersburg, MD). Filters are dried,
conbined with scintillant, and radioactivity determned in az%w ?ﬂﬁ%
liquid scintillant counter (Wallac 1Inc.). 2@ Peptide sanples™a u

the assay as duplicate points at 6 dilutions over a concentration range of
10-6Mto 10-12Mto generate response curves. The biological activity of a
sanpl e can be ekheBiRed AsLaicnaRyvyiepaalcaldldate@olf Eprihe Hambaiata
using an iterati gurvegfitti HQQr 2 i a_4-paraneter |oqistic
equation (Pri zmd(garsgghPAADHés%%art{\%avfgel% 9 %gk/ﬁp%ié&ga@%év&%?&s%p&ﬁﬁ%ﬁ%%%ww
Assay buffer cohtmpgened@s |dMBTRer0id8 aihTRi2 methbls 30 MyCloap iRV
phosohocreati ne £ eat.i_ne ki na 0.4 Si 3BSTITL7E SHEET ( RULE 26)
28t v 2003 \/\0‘38%%‘2%% %ﬁ@oéﬁ%ﬂp%&?@ rﬁnvgﬁ‘géi’flnlf‘?ﬁ’ Be \PRGREAE B 50
mV HEPES, pH 7. drt-heodn aneshcaaisd pEpti deanpis, eowBbRete + SodO9i diinpfaraseay
buffer in 96 well . filter-bottomplates.(MIllipore Corp.,  Bedford, M.
After 20 minut eécrééu%%# i%e@taﬁ£§7&?n$ﬁé&a%%a‘e&)&% FESOP e it Pt SR hyPR r ansf er
of supernatant pyepaté¢d atsiong metbcda kneedh 96 ciel brpl atee=disidigrg M I 1ipore

vacuum mani f ol d er nat ant. cAMP contents were quantitated by SPA

i munoassay. Pe%?f%lsgg‘s%n%ngé‘a\ﬁgfg’r%ﬁofﬁ' t%sgﬁﬁggg'ﬁfi Pt9%&t-e points at
7 dilutions over a concentration range 10 of 10-6Mto 10-12Mto generate
response culves. TheCoryiwdagiceabfapblvethyiafnea gpakbl Cid BfmSHPIS WaSar
expressed as an FC50 val ue cal cul ated. as described above. EXAVPLE 7 -
DETERM NATI ON G—=#i SEFEVEES N 115 M CE C57BLKS/ J-m db nite
at |east 3 nonths ofTiege are sevekbrestforedike Fhudyoudhendrise® gan be |
obt ai ned from The chk/son Laboratgr% a%g aIJ owed to_acclimte for at |east
one week bef orRSRSEISMEFE E4R%he ABTset T n Ygr SGPE EBFOTerPSL 238980 1C
with a 12:12 |iBhbcoaflgaye|dhenw €§h150 gltswson ahdbcaitn rAF| myai-apl.speag be

depri ved (ﬁlsfoogagggeglgyg{r§:9§EOEf992) all of which are incorporated

ay)

S

herein by reference in their entirety. Those skilled in the
art, therefore, will be able to utilize such well known
techniques for linking one or more polethylene glycol
polymers to the exendins and exendin agonists described

20 herein. Suitable polethylene glycol polymers typically are
commercially available or may be made by techniques well
known to those skilled in the art. The polyethylené glyccl
polymers or other molecular weight increasing agents
Efggerably have molecular weights between 500 and 20,000 and

may be branched or straight chain polymers.

(18]
¥

The attachment of a PEG on an intact peptide or protein
can be accomplished by coupling to amino, carboxyl or thiol
groups. These groups will typically be the N and C termini
and on the side chains of such naturally occurring amino

30  acids as lysine, aspartic acid, glutamic acid and cysteine.

Since exendin-4 and other exendins and exendin agonists can
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t aki ng basel i ne bl ood sanples. Approximately 70 pl of blood 'ts drawn from
each nouse via eye puncture, after a light anesthesia w th netophane. |
After collecting baseline blood 25 sanples, to nmeasure plasnma gl ucose
concent r at i onswoadoléss2ani mal s recei ve subcut aneous i nj ecti ons RST/USPYHEH
vehicle (10.9% NaCl), exendin-4 or test conpound (1 g) in vehicle. Blood
sanpl es were drawn again, using the sane procedure, after exai'lt\éy aone hour
from the injections, and plasma SUBSTI TUTE GHEET (RULE 26) 2 84NJ 0 2§03

- WD 00/ 66629 PCT/ US00/ 11814 76 gl ucose concentrati ons were neasured. For

each animal, the % change in plasnma value, from baseline val ue, was

calcul ated. 5 EBRXAMAIaG=d POSE RESRNSE DeftRid NAT AN 1y BlORRi gLeSOSE
LEVELS IN DB/ DB M CE C57BLKS/ J- mdb/ db .mi.ce, at_]east 3 nonths OL, age, were
utilized. The niade Skt @ oBCARRETS fTUhIRREDI alkT/TC LABOIHCEEYEHUL Al | oned

to acclimte fofrflpd @3sh epenvgskall@ebetengsgroldLa-aere haussdutdy
groups of ten at 22C 1C wth a 12:12 light:dark cycle, wth lights on at

6 am Al, afitrlSnREEtdeprFeetf®Sf food for 2 hours before taking

basel i ne bl god sanples ARBERKI IR & 4ok afkoOpr b DRtk VY dhguBat LM each
nouse via eye puncture, after a |light 15 anesthesia w th netophane. After

col | ecting basedn xR GAd O sARPIEY] I EASEP YT RMEPUSSsymers other

concentrati ons, . @ld pARiaWRLSehECEL YIS WG HH ABHO Use dull £ KRS 9T cBE 4 e
vehicle, exendin-4 or test conpound. Bl ood sanples were drawn_again,
usi ng the sane ¥t ccERIFEr §EREF2BXERAY YERBYHRRA F¥Aft-he EZETPAEECTT ons,

and pl asma gl ucQsg, CNGRRTEALHONSINISUIRASHR@0ge 1 £10In CaGReANEFBbot 1 W0
change in plasma val'ue,” from baseline value, was cal culated and a dose

dependent ¥ atFefisiti-p BiesonT BGAEBLAIRE - us Frgs &3 hphpad Pri ¥hFfhsdf t ware. 25

PVMRAPLE 9 - GASTRI G EMRTYLNG: Ac 9RS1Y ixe f@RBAYE Nh StwlerfMyeakso be carried
out to examne the effects of exendin-4 and/or an exendi n agoni st

conmpound on gastric enptying in rats. Such experinents typically fol | ow a
nodi fication of the nethod of SUBSTI TUTE SHEET (RULE 25) 2 8 NOV 2003 WO
001664 PCT/ USOCIdEA. 77

The formulations and dosages described herein are

15 useful in view of their pharmacological preoperties. 1In
particular, the compcunds of the invention possess activity
as agents to reduce food intake and as agents to regulate
gastric motility and to slow gastric emptying, as evidenced
by the ability to inhibit gastric emptying levels in

20 mammals. They can be used to treat conditions or diseases
which can be alleviated by reducing food intake or
regulating gastric motility. The formulatilons and dosages
of the invention are also effective as exendins and exendin
555553ts, and possess activity as agents to lower blood

25 gluccse, and to regulate gastric motility and to slow
gastric emptying, as evidenced by the ability to reduce
post-prandial glucose levels in mammals. The compounds of
the present invention are useful in in vitro and in vivo

scientific methods for investigation of exendins and exendin
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Scarpignato, et al., Arch. Int. Pharmacodyr.. Ther. 246:286- 94, 1980. Ml e
Har| an Sprague Dawl ey (HSD) rats are used. All aninmals are housed at 22.7
0.80Cin a 12:12 hour light:dark cycle (experinents being perfornmed during
the 5 light cy®Q9%6488 were fed and watered ad |ibitum (D et PCTABeBIS14
Tekl ad, Madison, W). The determ nation of gastric enptying by the nethod
descri bed bel ow can be performed after a fast of -20 hours to £8sNO¥ P03
the stomach contained no chyme that would ggpterfere with 10

spectrophot onetri c absor bance neasurenents. nscious rats receive by
gavage 1.5m of an acaloric gel containing 1.5%nmethyl cellul ose (M 0262,
Si gma Cheni cal agenists Ifori exahp)e aiml e 598 phand asedhiogdi gatOfindyenty -
mnutes after gavage, rats are anesthetized using 5% 15 hal ot hane, the
stomach i s exposed and clanped at the pyloric and | ower esophageal
sphincters using art®re deopoepss rednmuetkanbareray kBkR 3818l kalde

sol uti on nmade . .anf 0.8 .nfoi,xeg. vol ume. Stonach content is derived fromthe
intensity of the phenolordatth e W Tédoudronbaaeasur &rbys s
absorbance & aineMeleengiliisob:&fdrednwilth $eRANAKCE an@XPREEGRALS AN Keveral
other rats, the sto Chﬁgﬁd Il .intestine can_be both excised and opéned
into an al kal i ne o1t fon: e dlghet 155k phEhbFueERRGSTHC @sdkd Beetiec v

Bred fromthe uppet, gastiei 8t S} imedhdreatd) foht Bi @cZQ,%oﬂMﬁ.ﬁiﬁn&aVage
can then be detaer. ] ned. Dge whi ch, appears to bind irrecoverably to the gut
| unmi nal  surf ace® BtodREE*= 3F 1 ¢ hf Wiatahtc 8 1f0 286 amPheprubiqnid maiiddye

recovery of | essldshaprepBO8d wivh perseentiageuat ShASREH, CONMENt 18RI Ni ng
after. 20 ITona are .expressed as a fraction of the gastric 30 contenfs
r

recovered From Sty SPLFAL s sdor | YL Aftffe 8P 58 &F § MSUBSITY STURRASHEREL L RULE
36) 2 8 NOV 200140 BRLE6H28. PCT/ddI0I 2844nI8nakien gamage iAr&ettgge,sane :

experi nment . Perc%gtt cgﬁstri C contents remaini ng = (absor bance at ,
m n) / (abscr band& HPGLORMIEx A0 t15 IERARPEESAte TRLES @RRAnedermpdet i ons

Reduced Food | mrakeailns hey e fd-aedAbly Bbeoeh bl bhIWmsadd,ce)s Wore housed
inastable envi rQnmEnt of 22 %2_) C 60 (10) % hunidity ‘and a 12: 12
light:dark cycl®&2Shi*PR FRrghteorca 860825/ Eermeref Haws rodugti Wighoops of
four in stasdard @ageseid:ivnlathtls BEtﬁﬂba§§§§§p£9ate base or acid in a

solvent or medium in which the salt is insoluble, or in a
solvent such as water which is then removed in vacuo or by
freeze-drying or by exchanging the ions of an existing salt

for another ion on a suitable ion exchange resin.
20

Formulation and Administration

Modified exendin and exendin agonist formulations and
do;ages of the invention are useful in view of their
sxendin-like effects, and may conveniently be provided in

253 the form of formulations suitable for parenteral (including
intravenous, intramuscular and subcutaneous) administration.
Also described herein are formulations and dosages useful in
alternative delivery routes, including oral, nasal, buccal,

stblingual and pulmonary.
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food (Teklad: LM 485; Madison, W) and water except as noted, for at [east
two weeks before the experinents. Al experinents were conducted between
the hours of 0700 and 0900. The mce were food deprived (food renoved at
1600 15 hr fr oYR%6#62%ni nal s on day prior to experinent) and TREYRYT8lY

i ndi vidual ly housed. All mce received an intraperitoneal injection (5
pil/kg) of either saline or test conpound at doses of 0.1, 1.8 MOV 2008
100 pg/ kg, and were i nediately presented with a pre-wei ghed food pell et
(Teklad 20 LM 485). The food pellet was weighed at 30-m nute, 1-hr, 2- hr
and 6-hr intervals to determne the anount of food eaten. The ED50 for

i nhi bition of food iTeakeasierl3oy eh aierdater APHEESfof drMetealy fost

COMPOUNS,_and LG £6Sul b3 PPERT el 1L TADLS hIasuDEOW , SUBSTITUTE, SUEET

(RULE 26) 2 8 003 79 Table IT "d MP-1LKaetite c sSSuppr essi on
nMED50 ug/ kg exehdiyi4Qi2n0i21cSEQUIIEEING w228>0D601VvEDiSEQT B Mdologic

2291.110. 08 SEQ .23 0 .23 0, SEQ 1. D_NO.

2322. 70weak SEQ‘%%QN%?%QS&%%.Z%%E%EQ%%Q@B; %%z%??&%gam E"|thNo.
23523weak SEQ |in@1s236£022. AOmSEG 1D NON . 237249ake SED 4:{2rddn-238458NA SEQ
| D NO. 23960. 414,50 . 4 ' in.the art uld
readily appr ecil%?egn tlﬁgtgs‘:?ﬁ%%? (Zaascgﬁg%\?grﬁg;gng%%%\g%’ ;lc aeptreeéptlg\gggwy out
the objects antraix dnasthe engishenid andl gulagesryentuneed,ams theeblitas

t hose i nherent r.ei he . I d e .net haod .
procedures, tre u?roétﬁtng}m;;bl %%%%g%rg{oé%% [ ggégé%%%pﬁﬂé\@ss)desrcérlioggﬁl'ﬁerei n
are presently refffeegsenndt appeafangy eferaxeddénbéddinepi sodimavexerphary and

are not intgndeg s il MEALLOOS QI SGAREOLc LG SNURY 9l Changes

therein
respiratory tract, and with sublingual and gavaged peptide

via the gastrointestinal tract. Intra-tracheal 7
administration, nasal administration, administration via the
gut, and sublingual administration have all been described.

15 In some cases, it will be convenient to provide a
modified exendin or exendin agonist and another anti-
gastric-emptying agent, such as glucagen, an amylin, or an
amylin agonist, in a single composition or solution for
administration together. In other cases, it may be more

20 advantageous to administer another anti-emptying agent
separately from the modified exendin or exendin agonist. In
yet other cases, it may be beneficial to provide a modified
exendin or exendin agonist either co-formulated or
sepirately with other glucose lowering agents such as

25 insulin. A suitable administration format may best be
determined by a medical practitioner for each patient
individually. Suitable pharmaceutically acceptable carriers
and their formulation are described in standard formulation

treatises, e.g., Remington's Pharmaceutical Sciences by E.W.

30 Maztin. See also Wang, ¥Y.J. and Hanson, M.A. “Parenteral
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and"oher uses will occur to those skilled in the art which are enconpassed
within the spirit of the invention are 15 defined by the scope of the
claims. It will be readily apparent to one skilled in the art that varying
substitutions AHY*¥BEHfi cati ons nay be made to the inventi onPEFEENHIBA
herein wi thout departing fromthe scope and spirit of the inven;’gn 650
N O V 2003 WO 00166629 PCT/t1S00/ 11814 80 All patents and public OMQ 03
mentioned in the specification are indicatgye of the |evels of those
skilled in the art to which the invention pertains. Al patents and
publications are herein incorporated by reference inits 5 entirity to the
sane extent as T9ruddtiand wildfabtepobl tnhtBeamtivaes :seebliltay landand

i ndi vidual l'y i ngli - AHe i,ACQLEP ref.erence. . The .i nvention
iIIustrativelynﬂgﬂgg#%kii 'eréFﬁggﬁ?t§§|§£§%é§% £ €%§8FF8ea“?rﬁ%ﬁﬁ§%&8§€hce
of any el enment BgclaligreantfeporONbi. nilf at $upp.0rd2A:i2®i t(aveens which i s not

specifical ly discl osgd in us, ;for, exanpl e, in_each instance herein
any of the terns "corrp#%mn?gs" ?5;28§s%§t'7r%eg lnre'%é'%ﬁf’f‘afzﬁg} Bt "PLATF 2eChASi st i ng

of" may be replrrexhtsinal ceimposttobns hfootitgectdont exnEnfddisd.er Mhegnd

expressions 15 i ch. have been enpl oyed are, used as terns, of description
and not of Ii n‘ié[[%;’]f’i rokr?,r éaﬁ{&mlpﬁ'gr’ engS%%p?’ﬁ{e@ntlf’oﬁni ARERE sk YR EEBLK Rerns
and expr essi onsvafemdleudiiig sany egusesdnet deadhitt helieatanes shewhReand
descri bed or pqgééégy%g:hereofq but _it.is recoggized t hat varj ous

modi fications &t PoSEIDl €226 -FF ¢ hi AETHF¥dSpe “BEYt AES | TRERRNGA dRarfred.
Thus, it shoul qumunderstieaqd fhatemddgioyghint Ba peesenic iviseRk gp1hasoReen
speci fical l.yy disclos y preferred_enmhodi ments and optional features,
nndichatiJ# aﬁﬂ:J%F?gfﬁbﬁ%89ttﬂegcﬁﬁg§§¥§nﬁe#einThﬁ? FIRAF Lrdgrpemay
resorted to by ddoserskiilzeedbiyncohhentidnal?standlibat: snctedmdighibsatbpns
and variations are coniide&ed tg be wthin the scoEe of this invention as
defined by the ™RppEndEd ertai bl A Addit e FOMRASE B PRA MY SO8F 4B pect s of
the invention mendesatikadlynatespbaiife MaskKusArgr Oupssartda@s8sskidheebd n
30 the art wll_recognize that the jnvention is al so thereby SUBSTI TUTE
SHEET (RULE 26)°2 *PHNG¥3865 PINF Ho1eEERCPPRRbbl 218 such as pH

15 buffering agents. Useful buffers include for example,
sodium acetate/acetic acid buffers. A form of repository or
“depot” slow release preparaticn may be used so that
therapeutically effective amounts of the preparation are
delivered intoc the bloodstream over many hours or days

20 following transdermal injection or delivery.

The desired isotonicity may be accomplished using
sodium chloride or other pharmaceutically acceptable agents
such as dextrose, boric acid, sodium tartrate, propylene
glyeol, polyols (such as mannitol and sorbitol), or other

25 inorganic or organic solutes. Sodium chleride is preferred
particularly for buffers containing sodium ions.

The claimed compounds can also be formulated as
pharmaceutically acceptable salts (e.g., acid addition
salts) and/or complexes thereof. Pharmaceutically

30 acceptable salts are non-toxic salts at the concentration at
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81 described in terns of any individual nmenber or subgroup of nmenbers of

t he Markush group. For exanple, if X is described as selected fromthe
group consisting of. bromne, chlorine, and iodine, clains for X being
brom ne and cl MOA8/6862% or X bei ng bronine and chlorine are fuI"Wma@é’é?‘r‘bed.
The invention has been described broadly and generically herei zq'n?
the narrower species and subgeneric groupings falling within t e gene
disclosure also formpart of the inventiorg; This includes the generic 10
description of the invention with a proviso or negative limtation '
removi ng any subject matter fromthe genus, regardless of whether or not
the excised matwrial dhey apeciaﬁmtzaidwerree!ci t Bde hpreparatOehent estooidi seelntss ‘ar e

within the fol | ow cl,ai BSTI TUT E (RULE 26) ,82_CLAI 2 6 NOV
2003 1. A nodi f?aé'ﬂr%? dih dr%’ 1?E*s'tmaana ggl%f BT SefdrRT &B?rpr:’\{?s%l ng an

exendi n or agoniistsiazal-ageaficab etxaaru:hmrlnsnkesl ¢t 'GJT‘EEd@Ean@EEl@NW:[’ﬁHCﬁJ“
selected fromthe ra consi stin
ag’l'irh“ﬁ

91 ﬁe ¥I ene ycol1 po ]}/ .
pol yami no aci d2 ¥ tg8l SPTR° ts’l?@m ﬁy ?ft’if}‘i:J yBEoYogica1
(hydr oxypr opyl )em&tacr ysﬂxampdes $atdsge fadi dstepmtymelmalphglescail pid amino
aci ds, and dextran. Togl y.ed exeng%n or oni_st, anal og_ of . an
exendi n of cl ali?ﬁofert\?vﬁér éPﬁ F - EEFEEn “BF Bgb PRH&F0§° of 2%t 58 Tdi n
i s exendin-4. Zrabuediaili ednexpsrbation agdnis:tralajr@gtaé ﬁ@llﬂxﬂncbyﬂtm:f
claim1l, wherel sai d exendin or_agonist an? 0g of an exendin is li ked to
one pol ymer . Lreder F68 aRRHY; &G oh st %{h‘%ﬁ 56“8Fn5na"e’5<%rfﬁjl

claim1l, Wnereir{b saiug.exendi n or agoni st anal og of an exendin is Ii nked to

two polyners. 5. The nodified exe din or ni st analo f an exendi n of
cl ai Pn 1y Wer ei n &3 TBRERUF HCDT yagf‘(‘fﬁlegf'agﬁ?al DYt AT 8§8n%l‘i:’nde' F35H8d t o

three pol yners. sa@.tsTI%%clﬂiDdlsf tﬁds@)«ﬂmﬂaan@ngag@mate angdegchiopidexendi n of
any of clainms 1-5, wherein said one or nore each have nol ecul ar.

wei ght's bet V\eerPl'S’{?@h&ﬁG 26uBHAmAE, 'ﬁ?@tﬁﬁarf?gﬁ'%%n 2 B Fe agoti 2 Hital og

of an exendin GfetAnethilfehatap étrEane\smnfenacsalmlarmme@nmaﬁ@t@,olpumrs are

sel ected fromthe group_consisting of. 1?th | ene ?./}col oI ynmers and
pol yani no_aci dstolgienespl LORARES | J\‘-B?@l’féf ar&%’b%aé‘t& FHaf8g of an exendin

of claim 7,15 Wa{in2 ceaitd caey OicdBptablel YARES e HeOlopaRLAGd aEldis .adfldsThe
nodi fi ed exendl n or agoni st anal og of an e gndl n of, claim8, wherein said

pol yami no aci dss4%ite a§elhéf9f:88h¥?6ﬁﬁ A5 9gr SHHLLOHSi % i%g PEPSPPIAT Gt

sulfamic acid, acetic acid, citric acid, lactic acid,
tartaric acid, malonic acid, methanesu-lfonic acid,
ethanesulfonic acid, benzenesulfonic acid, p-teluenesulfonic
20 acid, cyclohexylsulfamic acid, and quinic acid. Such salts
may be prepared by, for example, reacting the free acid or
base forms of the product with one or more.egquivalents of
the appropriate base or acid in a solvent or medium in which
the~salt is insoluble, or in a solvent such as water which
25 is then removed in vacuo or by Ifreeze-drying or by
exchanging the ions of an existing salt for another ion on a
suitable ion exchange resin.
Carriers or excipients can also be used tc facilitate
administration ¢f the compound. Examples of carriers and

30 excipients include calcium carbonate, calcium phosphate,
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pol y-glutam c acid, and poly-aspartic acid. 10. The nodified exendin or
agoni st anal og of an exendin of any of «clains 1-5, wherein said exendin or
agoni st anal og of an exendin is linked to said one or 83 28Nov 2003 nore
pol ynmers t hrougMWa#¥66438i | on ami no group on a |ysine ani no aci dPEUSEI 84

exendin or agonist analog of an exendin. ii. The nodified exen(z Q%Y 083
agoni st anal og of an exendin of claiml1l, wherein said nodified¥ n2
agoni st anal og of an exendin conprises an i no acid sequence according to

SEQ I D NOs: 211-240. 12. The nodified exendin or agonist anal og of an
exendin of claiml1, wherein said nodified exendin or agonist anal og of an
exendi n conpri se&zamusasuga*acsukse@u&aceosel,egt@ﬂcéé ond RRcYH8ED or '
consi sting of SI%% SEQ.I.D. NO 220, apd SEQ I D NO 223. 13. The
nodi fi ed exendi n n?s?r?ﬂval 151058 GREABARBRS I3 LAtLin, wieserabaai d

nmodi fi ed exendi I’zblCUs agamystnwaiengqucoae exanldh@sf@lwlc%qi ag mﬁH\:EB gcid
sequence sel ected from the group consisti ng{: Q I D NO 511 and SEQ I D

NO 212, 14. ThEéSIEFffed txerfth™ROo5rtt4g0Ai %W%#tlﬁile%@ﬁﬂpﬁléiomalm

1, wherein Sai ¢damdief badi exeiyliad B aﬂ@ﬂéﬁén@“@é%@ﬁr@ﬁu@&ﬁgd' h conprises
an amno acid se;%fence selected fromthe group consisting of SEQ ID NO 226
and SEQ ID NO 23F2V§BOUushy NSdPPrEdteReddi s e HFsifoss  afrBfog of an

exendin of cl ai mnl;,ram\aleeﬁﬁw sAad 1§% €86 Nc I 1 RIS Séra%%luggsﬂﬁén exendi n
is linked to one or g ol ynmers_at an am no, carboxyl, or thiol group of
sai d exendin or exendfn %g’c?%dst SOLEtigRe PhdFHT AP FIMROSEt Agai BaY dimal og

of an exendin oknGlckeAed, wither @hAckahdn®NEg it @I& RGl }ﬁgﬁﬁaaéé’liﬁ%@ to
the N or Ct rmni, or the Nand C termni of side chalns one or nore

ami no aci ds '8f Thed BRYMRR PRP3E§ENE 8t SBRet bhles favme4 e tBeNovaReD3in oil
exendin, wher el Brsaid ami foaci dangr ersgl ecded 4 1pyt *a% gﬁQP&&é@?iéédn@g of

| ysine, aspartic acid,_ glutam.c acid, and cysteine.
exendi n or agonla§FeHF|%1PJo© o L LUkBEARILRRS dlay hel emP\M%Pél mchidinme for

nore pol yners aeQahpnkedsdL:iSAbdw@¥8Ndi K- Aaan %h:%@élcgﬂt {%“d' n
at one or nore amno acid side chain noieties wth am ne or ca 0X
groups, or at GNE&eB}- n?)’fé’arﬁoﬁécoﬁuéﬁﬂﬁﬁ(}/tl|Q,5”g?rho@;§salksllmm¢mmf
making a modsfigdcexendi Q<3080 Sh At €k Ofe 20, gren t{c;i'nPf claiml,
conprising linking said one or nore polyners to sai d exendin or agoni st
anal og of an exendi n¢oMRRSs iHi@nFeABELbf it |Hiemirgenkiioneine sarebdiarkiny i s
perforned by sohidipbagse S.x)ﬁ%trlé8§é§ts 2851 YouRhey TRGRULE ¢89! 2 COMTRAR] ti on

conprising a nodified exendi'n or
procedures. For example, the selected components may be

simply mixed in a blender or other standard device to

20 produce a concentrated mixture which may then be adjusted to
the final concentration and viscosity by the addition of
water or thickening agent and possibly a buffer to control
pH or an additional sclute to control tonicity.
== .For use by the physician, the compounds will be

25 provided in dosage unit form containing an amount of an
exendin agonist, with or without another anti-emptying
agent. Therapeutically effective amounts of an exendin
agonist for use in the control of gastric emptying and in
conditions in which gastric emptying is beneficially slowed

30 or regulated are those that decrease post-prandial blood
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agoni st anal og of an. exendin of claim1l and a pharmaceutically acceptable
carrier. 21. A kit conprising a nodified exendin or agonist anglfp§N¥f 29% :
exendin of claim1l and instructions for use or packaging for use. 22.
phar maceuti cal woogpesisti on for use in the treatnent of condit POTYES00MN1814
di sorders associated with hypernutrition, or in reducing the appetite or
wei ght of a subject, or in suppressing gluca~on secretion, or in
nodul ating triglyceride levels, or for use-%p | owering the plasma |ipid

al

| evel of a subject, conprising a therapeuti |y effective anpunt of a
pol ymer - nodi fi ed exendi n or agoni st anal og of an exendin of claim1l in

associ ation w t B g-pianmmeedt i gabtyrAC0LRIARLERERET tRAn Ay £YPURY
conprising an exendin or agoni st anal og of an exendin covalently linked to

one or nore pol §&t #FeiEaGl PEePd pdt yFRTS Lalielh BRe PRPOVEEd ahaiesiked.

exendi n or agonigtqyanal.ag gk ghuexendiftdie At SEQ NG| Oras3EQ 1D NO
2. | SEQUENCE LI STING <110> Prickett, Kathryn S Young, Andrew A <120>

MODI FI ED EXENDI SB120E RRERDEN: ASON ST £130>63083970b 2NN {PE3/52041n

<140>09/ 561, 265-5‘.1#%3@%319&12? 5B /zh32Q1 8¢ £dp 151 909; Q4130 ;+166>240
<170> Fast SEQ for Wndows Version 4.0 <210>1 <211>39 <212>PRT

<213>Hel oder maHpe ## tRHAN2 2Y>bLood M HFR BRTE222>B8Y P PiGerinat.podBtion 39
Uy 15 10715 A% A BRr A Le The ™ LS Tih Tor AR Gy dy
Pro Ser 20 25302aBntGof Aharppoutyd FxentSed l35vapy Owdtk a3 E acxp2sPRT
including the age and weight ¢f the patient, the patient's
16 physical condition, the blood sugar level or level of
inhibition of gastric emptying to be obtained, and other
factors.
Such pharmaceutical compositions are useful in causing
gastric hypomotility in a subject and may be used as well in
15 other disorders where gastric motility is beneficially
reduced.
The effective daily anti-emptying dose of the compounds
will typically be in the range of 0.0l or 0.03 to abeout 5
mg/day, preferably about 0.01 or 0.5 to 2 mg/day and more
20 preferably about 0.01 or 0.1 to 1 mg/day, for a 70 kg
patient, administered in a single or divided doses. The
exact dose to be administered is determined by the attending
clinician and is dependent upon where the particular
‘=3mpound lies within the above quoted range, as well as upon
25 the age, weight and condition of the individual.
Administration should begin at the first sign of symptoms or
shortly after diagnosis of diabetes mellitus.
Administration may be by injection, preferably subcutansous
or intramuscular. Orzlly active compounds may be taken

30 orally, however dosages should be increased 5-10 fold.
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<213>Hel oder maSuspect um <220> <221>AM DATI ON <222>39 <223>Ser in position
39 is am dated <400>2 28 Novenber 2003 Hs Gy Gu Ay Thr Phe ‘21@ m
Leu Ser Lys G nvdéb&% nh Gu 1510 15 Gu Ala val Arg Leu Phe |

y

Leu Lys Asn Ay o Ser 20 25 30 Ser Ay Ala Pro Pro Pro°34stgHsw 0>
3 <211> 30 <212> PRT <213> Artificial Sequence 2 <220> <223> Synthetic
Am no Acid Sequence <400> 3 Hs Ay Qu @y Thr Phe Thr Ser Asp Lou Ser Lys
Gn Mt Gu du 1510 15 du Ala Val Arg 4gpu She Ile Qu Trp Lou Lys Asn
Ay Ay 20 25 30 <210> 4 <211> 30 <212> PRT <213> Artificial Sequence
<220> <223> Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 30
<223> Ay in positiofe36TRS1%ni HateraMioE>0F Prevehyirg (el@watdar She Thr -

éelrJ #fg tgﬂ E;‘; iﬁ%b%ﬁr%ﬁ%egoégg%%e{iz%giggégza%gd%la b\i%lodArgguclfgsue She Ile
levels,” the compounds of this invention may be administered
to patients in need of such treatment in a dosage ranges
5 similar te those given above, however, the compounds are
administered more freguently, for example, one, two, or
three times a day.
The optimal formulaticon and mode of administration of
compounds of the presént application to a patient depend on
10 factors known in the art such as the particular disease or
disorder, the desired effect, and the type of patient.
While the compounds will typically be used to treat human
patients, they may also be used to treat similar or |
identical diseases in other vertebrates such as other
15 primates, farm animals such as swine, cattle and poultry,
and sports animals and pets such as horses, dogs and cats.
To assist in understanding the present invention the
following Examples are included which describe the results
of a series of experiments. The experiments relating to
20 this invention should not, of course, be construed as
specifically limiting the invention and such variations of
the invention, now known cr later develqped, which would be
within the purview of one skilled in the art are considered
to-fall within the scope of the invention as described

25 herein and hereinafter claimed.
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<212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no _Acid
Sequence <220> <221> AM DATION <222> 28 <223> Asn in position 2:8iNOV 2003
am dat ed 28 Novenber 2003 <400> 5 Hs Ay Gu @y Thr She Thr Ser Asp Lou
Ser Lys G n MetwGhuesEou 1 5 10 15 G u Ala Val Arg Lou She TRE30H11Btp Lou
Lys Asn 20 25 <210> 6 <211> 39 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic Ami no Acid Sequence <220> <221> AM DATION <222> 39 <223>
Sex in position 39 is am dated 3 28 Novenbeg,2003 <400> 6 Hs Ay Gu Gy
Thr Phe Thr Her Asp Leu Ser Lys Gn Leu Qu Qu 15 10 15 Gu Ala val Arg
Leu Phe Ile Qu Phe Leu Lys Asn Gy Gy Pro Ser 20 25 30 Her dy Ala Pro
Pro Pro Her 35 <210> 7 <2I1EXAMSLE <P 12 PRERARADIRN OF EXENDIN+G3 Sequence <220>
<223> Synthetic Amino Acid Sequence <220> <221> AM DATI ON <222> 28 <223>

Asn in pOSItloang égreigﬁngfvaﬁ%ogﬁe7Thr Ser Asp Leu Ser Lys Gln Met Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly
Pro Ser Ser Gly Ala Pro Pro Pro Ser-NH; [SEQ. ID. WNO. 1]

5 The above amidated peptide was assembled on 4-(2'~4'~-
dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, (.55 mmele/g) using
fmoc-protected amino acids (Applied Bicosystems, Inc.). In
general, single-coupling cycles were used throughout the

10 synthesis and Fast Moc (HBTU activation) chemistry was
employed. Deprotection (Fmoc group removal)of the growing
peptide chain was achieved using piperidine. Final
deprotection of the completed peptide resin was achieved
using a mixture of triethylsilane (0.2 mL), ethanedithiol

15 (0.2 mL), anisole (0.2 ml), water (0.2 mlL} and
trifluorcacetic acid {15 mL) according to standard methods
{Introducticn to Cleavage Techniques, Applied Biosystems,
Inc.) The peptide was precipitated in ether/water (50 mL)'
and centrifuged. The precipitate was reconstituted in

20 glacial acetic acid and lyophilized. The lyophilized
peptide was dissolved in water). Crude purity was about
75%.

..« -Used in purification steps and analysis were Scolvent A
(0.1% TFA in water) and Solvent B (0.1% TFA in ACN).

25 The solution containing peptide was applied to a
preparative C-18 column and purified (10% to 40% Solvent B
in Solvent A over 40 minutes). Purity cf fractions was
determined isocratically using a C-18 analytical column.
Pure fractions were pooled furnishing the above-identified

30 peptide. Analytical RP-HPLC (gradient 30% to 60% Solvent B
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Hs Gy Qu Gy Thr Phe Thr Ser Asp Leu Ser Lys Gn Leu u du 1 5 10 15
du Ala Val Arg Leu Phe Ile u Phe Leu Lys Asn 20 25 <210> 8 <281N0¥82003
<212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid
Sequence <220> WOP¥§6629\\ DATI ON <222> 28 <223> Asn in positi FTAS0/HS14
am dated <400> 8 HHs Gy Au Ay Thr Phe Thr Ser Asp Leu Her Lys d@n Leu
GQu du 151015 du Ala Val Arg Leu Ala lle G u Phe Leu Lys Asn 20 25
<210> 9 <211> 18 <212> PRT <213> Artificigk Sequence <220> <223>
Synthetic Am no Acid Sequence <220> <221> VARI ANT <222> 9 <223> Xaa
stands for Pgly <220> <221> AM DATION 4 28 Novenber 2003 <222> 18 <223>
Ser in positionifgSpsévant datetkx<400=igutks) G tHa IRhehIhizSerpdspidou Xaa
| . . < > < > < >
Phe te Ou Phe Ba0ePbooRho: dhot il 480l 0ol B0y 10:e72HL7 dhe 242
19.2 minutes.

EXAMPLE Z - PREPARATION OF EXENDIN-4

n

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly
Pro Ser Ser Gly Ala Pro Pro Pro Ser-NH; [SEQ. ID. NO. 2]

10 The above amidated peptide was assembled on 4-(2'-4'="
dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using
Fmoc-protected amino acids (Applied Biosystems, Inc.),
cleaved from the resin, deproteéted and purified in a

15 similar way to Exendin-3 as describe in Example 1. Used in
analysis were Solvent A (0.1% TFA in water) and Solvent B
(0.1% TFA in ACN)}. Analytical RP-HPLC (gradient 36% to 46%
Solvent B in Solvent A over 30 minutes) of the lyophilized
peptide gave product peptide having an observed retention

20 time of 14.9 minutes. Electrospray Mass Spectrometry (M):
calculated 4i86.6; found 4186.0 to 4186.8 (four lots).

EXAMPLE 3: CLEARANCE BY THE KIDNEY

The kidney can play a major role in the elimination of
25 some molecules (drugs, peptides, proteins). For some
molecules, this process begins when the kidney filters the
olood at the glomerulus to produce the ultrafiltrate
cescribed below. The glomerular filter discriminates not

only on the basis of molecular weight but also by acting as
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<223> Synthetic Am no Acid Sequence <220> <221> VARI ANT <222> 10 <223>
Xaa stands for naph <220> <221> AM DATI ON <222> 18 <223> Ser i 2?
18 is amdated <400> 10 Hs Gy @ u Phe Thr Ser Asp Lou Met Xaa IIe Gu

Pro Pro Pro 1V®®G6@%5 Pro Ser <210> 11 <211> 18 <212> PRECEA4YIISHM
Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220> <221>
AM DATI ON <222> 18 <223> Ser in position 18 is amdated <400> 11 Hs Gy
G u Phe Thr Ser Asp Leu Met Phe Val GQu TrggPro Pro Pro 1 5 10 15 Pro Ser
<210> 12 <211> 18 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Am no Acid Sequence <220> 5 28 Novenber 2003 <221> AM DATI ON
<222> 18 <223> Seme@atﬁmaéVttbﬂ*9§§isgéﬁﬁtdaEeuarnﬁﬁb Tk ddics i@gy r@tenPhen Thr

Ser Asp Leu Leu E*Eklo lC ch§®Sh£¥‘) %%% PEQe ;rgcgl J‘ of a&&.g%.esz}g Qe
plasma (not protein bound) with a molecular weight less than
5kD and an effective radii less than 15 A are easily

§ filtered. For larger mclecular weight molecules they are
filtered on a mere restrictive and limited basis,
principally by molecular size, structure and net charge.

The cutoff point for glomerular filtration lies between
albumin {67kD) which is retained and hemoglobin (6BkD) which

10 is filtered. Albumin, with an effective radius of about 36
A is filtered less than 1% at the glomerulus.

Once in the glomerulus a molecule travels to the
proximal tubule where it is either reabsorbed or it pasées
or through the loop of Henle to the distal tubule where

15 c¢ollecting ducts drain the filtrate into the bladder.
Filtered proteins and peptides are typically cleaved by
brush border enzymes in the proximal tubule, from where they
are efficiently retrieved by sodium/amino cotransporters
{scavenging pumps). Otherwise, molecules which are polar,
20 ionized and of large molecular weight will not be
reabsorbed. Throughout this process metabolizing enzymes in
the renal cortex (proximal tubules) may also degrade the
molecule into more polar molecules, thereby increasing the
‘probability for excretion into the ﬁrine. Many peptide
25 hormones (for example, amylin, calcitonins, and CLP-l) are
degraded by passage through the renal circulation,
prazsumably by vascular ectoenzymes accessible to the plasma,
independently of the process of glomerular filtration. 1In

those examples, rates of peptide clearance from the plasma
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<211> 18 <212> PRT <213> Artificial Sequence <220> <223> Synthé%ic Am no
Aci d Sequence <220> <221> VARI ANT <222> 11 <223> Xaa stands for tﬂswv 2003
<220> <221> AM DATI ON <222> 18 <223> Ser in position 18 is am dated <400>
13 Hs Ay G u PRI Ser Asp Leu Met Phe Xaa G u Trp Pro Proed@vusconss 10
15 Pro Ser <210> 14 <211> 18 <212> PRT <213> Artificial Sequence <220>
<223> Syntheic Am no Acid Sequence <220> <221> VARIANT <222> 11 <223> Xaa
in position 11 stands of tBug <220> <221> AM DATION <222> 18 <223> Ser in
position 18 is am dated <400> 14 Hs Gy G u Phe Thr Ser Asp Leu Leu Phe
Xaa G u Phe Pro Pro Pro 1 5 10 15 Pro Ser <210> 15 <211> 18 <212> PRT 6
<213> Artificialza'Sequender<220the<f23s &yntdmatli @ lABmAOL Asw d WIEGHERGE~ 5220>

fold greater than the rate of glomerular filtration.
To test whether renal filtration could be the principal

mode of exendin elimination, studies were performed in

5 overnight fasted nephrectomized male rats infused with
exendin-4 at a constant rate. Steady-state plasma levels
cf exendin-4 were greatly increased in nephrectomized rats
compared to rats with their kidneys intact. This data
indicated that the kidney was responsible for at least 80%

100 of the clearance of exendin-4 (see Figures 5 and 6}.
Exendin-4 clearance rates in intact rats were similar to
glomerular filtration rates expected in those rats (4.2
mlL/min). Taken together these results indicate that very
little metabolism seems to occur systemically and that most

15 of the clearance of exendin-4 is through the kidney via
filtration (but not by renal intravascular proteolysis).
The low amounts of immunoreactive full-length exendin-4 in
the urine are consistent with it being cleaved by brush
border enzymes in the proximal tubule after filtration.

20 These results are also consistent with the fact that studies
performed to identify plasma circulating metabolites of
exendin-4 yielded very little evidence of proteolytic
degradation; following large intravenocus doses in animals,
HPLC ‘analysis of plasma showed only the presence of intact

25 exendin, and negligible appearance of “daughter” peaks
indicative of the buildup of degradation products. This is
in contrast to other peptides studied (for example amylin
and GLP-1), where the disappearance of the “parent” HPLC
peak was associated with the appearance of “daughter” HPLC

30 peaks, subsequently identified as subpeptide degradants.
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<221> AM DATI ON <222> 18 <223> Ser in position 18 is am dated <400> 15 Hi s
@y Qu Phe Thr Ser Asp Leu Met Phe Ile Asp Trp Pro Pro Pro 1 5 10 15 Pro
Ser <210> 16 <211> 18 <212> PRT <213> Artificial Sequence <220>¢ 3<ﬁ§@>2
Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 18 <223> W
position 18 is am dated 28 Novenber 2003 <400> 16 His Ala A u Phe Thr Ser
Asp Leu Leu Phe Ile GQu Phe Pro Pro Pro 1 5 10 15 Pro Ser <210> 17 <211>
18 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid
Sequence <220> <221> VARIANT <222> (14)..7(17) <223> Xaa in positions
14-17 is tPro <220> <221> AM DATION <222> 18 <223> Ser in position 18 is
am dated <400> 17 Hs Gy AQu Phe Thr Ser Asp Leu Met Phe Ile Qu Trp Xaa
Xaa Xaa 1 5 10 15 Xaa Ser <210> 18 <211> 18 7 '

EXAMPLE 4: PEG MODIFIED EXENDIN-4

Different spectra of biclogiczl activities of exendin-
4 may be selected by putting a PEG group at appropriate

5 pesitions. Loss or alteration of bioactivity has been
reported for PEGylated proteins which may be due to the
presence of the PEG chains themselves, the particular site
occupied by the PEG chain, or the coupling conditions having
an adverse effect on the protein.

10 Primary censideraticns for PEG modificétioﬁ in terms of
filtration at the kidney of exendin and exendin agonists ére”
size and charge. Unmodified, exendin-4 has a molecular
weight of approximately 4.2 kD and is anionic in nature.with
an overall net charge of approximately -2 at physiological

15 pH. ©One to ten, preferably one, twoc or three PEG
constituents may be covalently linked t¢ exendin-4 cr an
analog of exendin-4, for example, with one PEG constituent
being preferfed. The size of each independent PEG
censtituent can vary from a molecular weight of 500 to

20 20,000, preferably between 5,000 and 12,000.

Many of the methods for covalent attachment of PEG
involve the epsileon-amino group on lysine. Exendin-4 has
-Ewd*Iysines that could be modified by attachment of PEG({see
compounds 201 and 202, below). In addition, the epsilon-

25 amino groups at these positions may be masked, thereby
increasing the anionic nature of the peptide.

[SEQ IDNO.211]: HGEGTFTSDLSK (PEG) QMEEEAVRLFIEWLKNGGPSSGAPPPS-NH;
[SEQID NO.212}: HGEGTFTSDLSKQMEEZAVRLFIEWLK (PEG) NGGPSSGAPPPS-NH;



<212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid *
Sequence <220> <221> VARIANT <222> (15)...(17) <223> Xaa in posié)i Oﬂﬁ
15-17 i's tPro <220> <221> AM DATI ON <2225 18 <223> Ser in positi&® N8Yi 2003
am dated <400> 18 Hs Gy du Phe Thr Ser Asp Leu Met Phe Ile Gu Trp Pro
Xaa Xaa 1 5 10 15 Xaa Ser <210> 19 <211> 18 <212> PRT <213> Artifici al
Sequence <220> <223> Synthetic Am no Acid Sequence <220> <221> VAR ANT
<222> (14)...(17) <223> Xaa in positions 14-17 is hPro <220> <221>

AM DATI ON  <222> 18 <223> Ser in position 18%i s anidated 28 Novenber 2003
<400> 19 Hs Gy Gu Phe Thr Ser Asp Leu Met Phe Ile Qu Trp Xaa Xaa Xaa 1

S Sttt ettt TR g e
& Lys-PEG or equivalent, for example, are:
[SEQIDNO.213]: EK{PEIG)EGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPS-NH,
[SEQ IDNO.214]: HGEGK(PEG) FTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPS-NH,
{SEQ ID NQ. 215} : HGEGTFTK(PEG)DLSKQMEEEAVRLFIEWLKNGGPSSGAPPPS-NHz
[SEQIDNO.216}: HGEGTFTSDX (PEG) SKQMEEEAVRLEI EWLKNGGPSSGAPPPS—NH2
[SEQ IDNO. 217] : HGEGTFTSDLK(PEG]KQMEEEAVRLFIEWLKNGGPSSGAPPPS—NHZ
[SEQID NO. 218] : HGEGTFTSDLSKK(PEG)MEEEAVRLFIEWLKNGGPSSGAPPPS—NHz
[SEQID NO. 2191 ¥ ygegreTs DLSKQMEK (PEG) EAVRLFIEWLKNGGPSSGAPPPS-NH,
ﬁEQID}KlZﬂﬂﬁﬂGEGTFTSDLSKQMEEK(PEG}AVRLFIEWLKNGGPSSGAPPPS-NHz
[SEQIDNO.221): HGEGTFTSDLSKQMEEEAK (PEG) RLETEWLKNGGPSSGAPPPS—NH,
[SEQIDNO.222}: HGEGTFTSDLSKOMEEEAVRK (PEG) FIEWLKNGGPSSGAPDPS—NH,
[SEQ ID NO. 223) ¥HGEGTFTSDLSKOMEEEAVRLEIK {PEG) WLKNGGPSSGAPPPS~NH,
[SEQID NO.224): HGEGTFTSDLSKQMEEEAVRLFIEK (PEG) LKNGGESSGAPPPS~-NH,
[SEQID NO-225]: yGEGTFTSDLSKQMEEEAVRLFIEWLKK (PEG) GGPSSGAPPPS-NH,
The three mclecules marked with an asterisk above
contain a PEGylated Lys residue substituted for a glutamic
acid at the specified location. Those in the art will
appreciate that non-K(PEG) substituted molecules a2t these
positicns can instead be modified by conjugation of a PEG
moiety to the glutamic side chain carboxyl greup, which
modificatioﬁ is referred to herein as E(PEG).
Other analogs in which Lys-PEG can be substituted
inc¢lude: -
[SEQ ID NO. 226) : HGEGTFTSDLSKQMEEEAVRLFIEWLKNK ( PEG) GPSSGAPPPS~NK;
[SEQID NO. 227) : HGEGTFTSDLSKQMEEEAVRLFIEWLKNGK (PEG) PSSGAPPPS-NH,
Various molecules, including K(PEG) modified and
arginine substituted exendins, used in Examples 5-10 are

shown in Table I, below.



<222> (15) ... (17) <223> Xaa in positions 15-17 is hPro <220> <221>

AM DATI ON 8 <222> 18 <223> Ser in position 18 is am dated <400> 20 Hs Ay
G u Phe Thr Ser Asp Leu Met Phe Ile Qu Trp Pro Xaa Xaa 1 5 10 g? WM
<210> 21 <211> 18 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Am no Acid Sequence <220> <221> VARI ANT <222> (14)...(17) <223>
Xaa in positions 14-17 is tPro <220> <221> AM DATION <222> 18 <223> Ser
in position 18 is am dated <400> 21 Hs Gys& u She Thr Ser Asp Leu Leu Phe
Ile Qu Phe Xaa Xaa Xaa 1 5 10 15 Xaa Ser <210> 22 <211> 18 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220>
<221> VARI ANT <222> (14)...(17) <223> Xaa Iabywgitions 14-17 is hPro <220>
<221> AM DATI ON <222> 18 <223> Ser in position 18 is am dated

exendin- HGEGTFTSDLSKOMEEEAVRLFIEWLKNGGPS SGAPPPS—NH.,

4 {SEQIDNO.2]: :
[SEQIDNO.228]: (CH3)-COHGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPS—NH,
[SEQIDNO.229}: (CH3)-CHE2EGEGTFTSDLSKOMEEZEAVRLFIEWLKNGGPSSGAPPES-NH,

[SEQ ID NO. 230] : HGEGTFTSDLSROMEEEAVRLFIEWLK (PEG) NGGPSSGAPPPS—NH,
[SEQ ID NO. 231]: HGEGTFTSCLSK (PEG) QMEEEAVRLFIEWLRNGGPSSGRPPPS-NE,
[SEQ ID NO. 232] : HEGEGTFTSDLSROMEEEAVRLFIEWLRNGGPSSGAPPPS -NH;

[SEQ ID NO. 233 : HGEGTFTSDLSROMEEEAVRLFIEWLRNGGESSGAFFPK { PEG) -NH;
[SEQ ID NO. 234] : HGEGTFTSDLSRQMEEEAVRLFIEWLRNGK ( PEG) PSSGAPPPS-KH,
[SEQ ID NO. 235} : HGEGTFTSDLSROMEEEAVRLFIEWLK (PEG) NGGPSSGAPPPS-NH,
[SEQ ID NO. 236] HGEGTFTSDLSK (PEG) QMEEEAVRLFIEWLRNGGPSSGAPPRS-NH,
[SEQ ID NO. 237] : {PEG) CORGEGTFTSDLSROMEEEAVRLFIEWLRNGGPS SGAPPPS -NH,

[SEQIDNO.238]:  (prg)CE2HGEGTFTSDLSROMEEEAVRLFIENLRNGGPSSGAPPPS~Ni,

[SEQ ID NO. 239]: HGEGTFTSDLSRQMEEEAVRLFIEWLRNGGPSSGAPPPK ( PEG) -NH,
[SEQ ID NO. 240] : HGEGTFTSDLSRQMEEEAVRLFIEWLRNGK (PEG) PSSGAPPPS-NH,

The various PEG modified exXendins used in Examples 5-

10, below, are provided in Table I, with the corresponding
results being provided in Table II {see the end of Example

5 8y . GLP-l[?-BS}NHz (GLP-1) was purchased from Bachem
(Torrance, CA). All other peptides were prepared using
synthesis methods such as those described herein. All
chemicals were of the highest commerciazl grade. The cAMP
SPA immunoassay was purchased from Amersham. Thé

10 radioligands were purchased from New England Nuclear
(Boston, MA). RINmSE cellé (American Type Tissue
Collection, Rockville, MD} were grown in DME/F12 medium

containing 10% fetal bovine serum and 2mM L-glutamine.

Cells were grown at 37°C and 5% C0,/95% humidified air and
15  medium was replaced every 2 to 3 days. Cells were grown to

confluence then harvested and homogenized using on a

Pelytron homegenizer. Cell homogenates were stored frozen

at -70°C until used.



28 Novenber 2003 <400> 22 Hs Ay Gu She Thr Ser Asp Leu Leu Phe Ile Gu
Phe Xaa Xaa Xaa 1 5 10 15 Xaa Per <210> 23 <211> 18 <212> PRT X<BIRGV 2003
Artificial Sequence 9 <220> <223> Synthetic Am no Acid Sequence <220>
<221> VARI ANT WO®%662814)  (17) <223> Xaa in positions 14-17PCHUSMOAbSM
<220> <221> AM DATI ON <222> 18 <223> Ser in position 18 is am dated <400>
23 Hs Ay GQu Phe Thr Ser Asp Leu Met Phe Ile Qu Trp Xaa Xaa Xaa 1 5 10
15 Xaa Ser <210> 24 <211> 18 <212> PRT <213> Artificial Sequence <220>
<223> Sythetic Am no Acid Sequence <220> <221> VARI ANT <222> (15)...(17)
<223> Xaa in positions 15-17 is MeAla <220> <221> AM DATI ON <222> 18

<223> Ser in position 18 imwm&ﬂ Asp
Leu Met Phe Ile Gu Trp Pro Xaa Xaa 1 5 10 15 Xaa Ser <Z210>
Receptor binding can be assessed by measuring
displacement of [***I]GLP-1 or [ I]exendin(9-39) from RINSE
5 membranes. Assay buffer ccntained 5 ug/ml bestatin, 1 ug/ml
phosphoramidon, 1 mg/ml bovine serum albumin (fraction vy, 1
mg/ml bacitracin, and 1 mM MgCl; in 20 mM HEPES, PH 7.4. To
measure binding, 30 ug membrane protein (Bradford protein
assay) is resuspended in 200 ul assay buffer and incubated

10 with 60 pM [***I}GLP-1 or [***I]exendin(9-39) and unlabeled
peptides for 120 minutes at 230C in 96 well plates {Nagle
Nunc, Rochester, NY}. Ingubations are terminated by rapia
filtration with cold phosphate buffered saline, pH 7.4,
through polyethyleneimine-treated GE/B glass fiber filters

15 (Wallac Inc., Gaithersburg, MD) using a Tomtec Mach II plate
harvester (Wallac Inc., Gaithersburg, MD). Filters are
dried, combined with scintillant, and radiocactivity
determined in a Betaplate liquid scintillant counter (Wallac
Inc.}.

20 Peptide samples are run in the assay as duplicate
points at 6 dilutions over a concentration range of 10°°M to
107"M to generate response curves. The biological activity
of a sample can be expressed as an ICsy value, calculated
from the raw data using an iterative curve-fitting program

25 using a 4-parameter logistic equation (Prizm, GraphPAD

Software) .

EXAMPLE 6 - CYCLASE ACTIVATION STUDY

Assay buffer contained 10 pM GTP, 0.75 mM ATP, 2.5 mM
30 MgCl;, 0.5mM phosphocreatine, 12.5 U/ml creatine kinase, 0.4
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<211> 18 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Aci d Sequence <220> <221> VARIANT <222> (14):...(17) <223> Xaa i§ H“g 2003
positions 14-17 is MAl a <220> <221> AM DATION <222> 18 <223> Ser
position 18 isvamodsé.ed 28 Novenber 2003 10 <400> 25 His Gy KGITUJSWHBTFhr
Ser Asp Leu Leu Phe Ile Gu Phe Xaa Xaa Xaa 1 5 10 15 Xaa Ser <210> 26
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Aci d Sequence <220> <221> AM DATION <222> 30 <223> @y in position 30 is
am dated <400> 26 Hs Gy Qu Ay Thr Phe Thr Ser Asp Leu Ser Lys G n Met
Gu du 151015 Gu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay Ay

20 25 30 <210> 2, <2LL3: 280 <21 3 AE<213300  d il cequqnce <220>
<223> Synthetic m no Acid Sequence <220> <221> AM DATION '<222> 28
Membranes and peptides was combined in 100 ml of assay

buffer in 96 well filter-bottom plates (Millipore Corp.,
Bedford, MA). After 20 minutes incubation at 37°C, the assay
5 was terminated by transfer of supernatant by filtration into
a fresh 96 well plate using a Millipore vacuum manifold.
Supernatant cAMP contents were guantitated by SPA
immunoassay. Peptide samples were run in the assay as
triplicate points at 7 dilutions over a concentration range
10 of 10™°M to 10°'M to genesrate respcnse curves. The
bioleogical activity of a particular sample was expressed as

an ECsg value calculated as described above.

EXAMPLE 7 - DETERMINATION OF BLOOD GLUCOSE LEVELS IN DB/DB

15 MICE

C37BLKS/J-m-db mice at least 3 months of age are
utilized for the study. The mice can be obtained from The
Jacksen Laboratory and allowed to acclimate for at least one
week pefore use. Mice can be housed in groups of ten at 22°C

20 % 1°C with a 12:12 light:dark cycle, with lights on at 6 a.m.
All animals can be deprived of food for 2 hours before
taking baseline blood samples. Approximately 70 pul of blood
‘+5 drawn from each mouse via eye puncture, after a light
anesthesia with metophane. After ccllecting baseline blood

25 samples, to measure plasma glucose concentrations, all
animals receive subcutanecus injections of either vehicle
(10.9% NaCl), exendin-4 of test compound (1 ug) in vehicle.
Blood samples were drawn again, using the same procsdure,

after exactly one hour from the injections, and plasma
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<223> Asn in position 28 is amdated <400> 27 Hs Ay Glu Ay Thr Phe Thr

Ser Asp Leu Ser Lys A n Mt Qu Ju 15 10 15 dGu Ala Val Arg Legjsmlsyltm
Au Trp Leu Lys Asn 20 25 <210> 28 <211> 28 <212> PRT <213> Artiflcla

Sequence <220> wgai@ée29Synt heti ¢ Ami no Acid Sequence- <220> <2%€=~FJUWII o
4

<222> 28 <223> Asn in position 28 is amdated <400> 28 Hs Gy Qu Thr
Phe Thr Ser Asp Leu Ser Lys Gn Leu Qu Gu 1 5 10 15 28 Novenber 2003 11
Gu Ala Val Arg Leu Phe Ile Qu Phe Leu Lys Asn 20 25 <210> 29 <211> 28
<212> PRT <213> Artificial Sequence <220> <823> Synthetic Anmi no Acid
Sequence <220> <221> AM DATION <222> 28 <223> Asn in position 28 is

am dat ed <400> ' . : Asp. Leu Ser Lys G n Leu
dudu 15 10%%55%8%%%@aﬁq%ﬁ'{%e@qghg%fg‘eﬁu Biog E&GEL%QI% 325
<210> 30 <211>%2ghargq 2in PR saR 3ta A, | Eiron dba Selgirence 162207as

calculated.

5 EXAMPLE 8 — DOSE RESPONSE DETERMINATION OF BLOOD GLUCOSE
LEVELS IN DB/DB MICE

C57BLKS/J-m-db/db mice, at least 3 months of age, were
utilized. The mice were obtained from The Jackson
Laboratory and allowed to acclimate for at least one week

10 before use. Mice were housed in groups of ten at 22°C + 1°C
with a 12:12 light:dark cycle, with lights on at 6 a.m. All"
animals were deprived of food for 2 hours before taking
baseline blood samples. Approximately 70 rl of blood was
drawn from each mouse via eye puncture,nafter a light

15 anesthesia with metophane. After collecting baseline blooed
samples, to measure plasma glucose concentrations, all
animals receive subcutaneous injections of either vehicle,
exendin-4 or test compound. Blood samples were drawn again,
using the same procedure, after exactly one hour from the

20 injections, and plasma glucose concentrations were measured.
For each animal, the % change in plasma value, from baseline
value, was calculated and a dose dependent relaticonship was

evaluated using Graphpad Prizm™ software.

25 EXAMPLE % - GASTRIC EMPTYING

A gastric emptying study may also be carried out to
examine the effects of exendin-4 and/or an exendin agonist
compound on gastric emptying in rats. Such experiments

typically follow a modification of the method of
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<223> Synthetic Amino Acid Sequence <220> <221> AM DATI ON <222> 28 <223>
Asn in position 28 is am dated <400> 30 Hs Ay Gu Ay Al a Phe TFQ%N[WAQ&[B
Leu Ser Lys An Lleu Qu Au 15 1015 du Ala Val Arg Leu Phe Ile Gu Phe
Leu Lys Asn 20 W8%%$40> 31 <211> 28 <212> PRT <213> Artifi CIGEVUSSEHEENCe
<220> <223> Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 28
<223> Asn in position 28 is amdated <400> 31 Hs Ay Qu Ay Thr Ala Thr

Ser Asp Leu Ser Lys Gn Leu u GQu 15 10445 du Ala Val Arg Leu Phe Ile
G u Phe Leu Lys Asn 20 25 28 Novenber 2003 <210> 32 12 <211> 28 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220>
<221> AM DATI ONPCapposno® <2233 1AsnAEeh pdgitt.| Bhag8acedami daeed 24002882 Hi s

Ay Gu Ay ThrgPhe; ddy Aa e Leu a 1510 15 du
Ala Val Arg Leu Phe 11e @ uléﬁgakégnf?sr%% %Q%5$<&%@ 3;?%5 are used.

All animals are housed at 22.7 # 0.8°C in a 12:12 hour

light:dark cycle (experiments being performed during the

5 light cycle} and were fed and watered ad libitum (Diet
LM-485, Teklad, Madison, WI}. The determination of gastric
emptying by the method described below can be performed
after a fast of ~20 hours to ensure that the stomach
contained no chyme that would interfere with

10 spectrophotometric absorbance measurements.

Conscious rats receive by gavage 1.5ml of an acaleric i

gel containing 1.5% methyl cellulose (M-0262, Sigma Chemical
Co, St Louis, MO) and 0.05% phenol red indicator. Twenty
minutes after gavage, rats are anesthetized using 5%

15 halothane, the stomach is exposed and clamped at the pyloric
and lower esophageal sphincters using artery forceps,
removed and opened into an alkaline solution made up to a
fixed volume. Stomach content is derived from the intensity
of the phenol red in the alkaline solution, measured by

20 absorbance at a wavelength of 560 nm. In separate
experiments on several other rats, the stomach and small
intestine can be both excised and opened inte an alkaline
solution. The quantity of phenol red that could be

recdvered from the upper gastreintestinal tract within 29

[
LV

minutes of gavage can then be determined. Dye which appears
te bind irrecoverably to the gut luminal surface accounts
for the balance. To account for a maximal dye r=covery of
less than 100%, the percentage of stomach contents remaining
after 20 min. are expressed as a fracticon of the gastric

30 contents recovered from contrcl rats sacrificed immediately
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<211> 28 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Aci d Sequence <220> <221> AM DATI ON <222> 28 <223> Asn in posi tg@m %03

am dat ed 28 Novenber 2003 <400> 33 Hs Ay Au Ay Thr Phe Thr Asp Ala

Ser Lys G n LeuvE&baisseisu 1 5 10 15 G u Ala Val Arg Leu Phe | et/ Leu
Lys Asn 20 25 <210> 34 <211> 28 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic Ami no Acid Sequence <220> <221> AM DATION <222> 28 <223>
Asn in position 28 is am dated <400> 34 Hs Gy GQu Ay Thr Phe Thr Ser Asp
Leu Ala Lys Gn Leu Au Ju 15 10 15 du’a Val Arg Leu She Ile Qu She
Leu Lys Asn 20 25 <210> 35 <211> 28 <212> PRT <213> Artifici %!ATﬁgq\luengczaz
13 <220> <223> L At c €, 20> 4 <222>
28 <223> Asn |na§%§| Pﬁ)‘t 8 |nngr%1 g%{%‘d <4O Hi s égg&é @2% Thr Phe

Thr Ser Asp LeucSeEen S {HRUNdDIGEul {bqprbance at 20 min) /(absorbance at 0

mm) x 1C0.

5 EXAMPLE 10 - Test Compound Injections Raduced Food Intake in

Normal Mice

All mice (NIH:Swiss mice) were housed in a stable
environment of 22 (& 2)}° C, 60 (+10) % humidity and a 12:12
light:dark cycle; with lights on at 0600. Mice were housed™

10 in groups of four in standard cages with ad libitum accesé t&
food (Teklad: LM 485; Madison, WI) and water except as noted,
for at least two weeks before the experiments.

All experiments were conducted between the hours of 0700
and 0900. The mice were food deprived (food removed at 1600

15 hr from all animals on day prior to experiment) and
thereafter individually housed. All mice received an
intraperitoneal injection (5 pl/kg) of either saline or test
compound at doses ¢f ¢.1, 1.0, 10, and 100 ug/kg, and were
immediately presented with a pre-weighed foecd pellet (Teklad

20 1M 485). The food pellet was weighed at 30-minute, l-hr, 2-
hr and 6-hr intervals to determine the amount cf food eaten.
The EDsy for inhibition of food intake over 30 min was
determined for several test compounds, and the results appear

in Table II, below.
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151015 du Ala Val Arg Leu Phe Ile Qu Phe Leu Lys Asn 20 25 <210> 36
<211> 28 <212> PRT <213> Artificial Sequence <220> <223> Synt hetmwwﬁuua
Aci d Sequence <220> <221> AM DATI ON <222> 28 <223> Asn in positi

am dat ed 28 Novenber 2003 <400> 36 His Ay Au @y Thr Phe Thr Ser Asp Leu
Ser Lys Ala Leu Qu Qu 15 10 15 Gu Ala Val Arg Leu Phe Ile GQu Phe Leu
Lys Asn 20 25 <210> 37 <211> 28 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic Amino Acid Sequence <220> 5 21> AM DATI ON <222> 28 <223>
Asn in position 28 is am dated <400> 37 Hss" Ay GQu Ay Thr Phe Thr Ser Asp
Leu Ser Lys Gn Ala GQu Gu 15 10 15 du Ala Val Arg Leu Phe Ile G u Phe
Leu Lys Asn 20 25 <210> 38 <211> 28 <212> PRT <213> Artificial Sequence
<220> <223> Synthetic Ami no Acid Sequence <220> 14 28 Novenber 2003 <221>

AM DATI ON

Table II
GLP-1 etita
Cyclase géEE%EEEEBn
EC50 nM ED30 ug/kg
exending 0.27 0.21
SEQ ID NO. 228 >1000 1.80
SEQ ID NO. 229 1.11 0.08
SEQ ID NO. 230 0.8 0.12
SEQ ID NO. 231 .69 &.70
SEQ ID NO. 232 2.7C weak
SEQ ID NO. 233 0.46 2.40
SEQ ID NO. 234 3.22 weak
SEQ ID NO. 235 23 weak
SEQ ID NO. 236 102 2.40
SEQ ID NO. 237 145 NA
SEQ ID NO. 238 458 NA
SEQ ID NO. 239 60.4 14.50
SEQ ID NO. 240 157 NA
5 One skilled in the art would readily appreciate that

the present invention is well adapted to carry out the
objects and obtain the ends and advantages mentioned, as
well a2s those inherent therein. The molecular complexes and
the methods, procedures, treatments, molecules, specific

10  compounds described herein afe presently representative of
preferred embodiments are exemplary and are not intended as
limitations on the scope of the invention. Changes therein
and “other uses will occur to those skilled in the art which
are encompassed within the spirit of the invention are

15 defined by the scope of the claims.

It will be readily apparent to one skilled in the art

that varying substitutions and modifications may be made to
the invention disclosed herein without departing from the

scope and spirit ¢f the invention.



<222> 28 <223> Asn in position 28 is amidated <400> 38 H's Ay GIQBSIL{,QVI’%UB
Phe Thr Her Asp Leu Ser Lys G n Leu Ala Qu %1i 12815 Zf;u ék$ vg;s rg Leu
Phe Ile Gu Ph s Asn 20 25 <210> 39 < > < > < >
Artificial Seqﬁ’g%@}ék@ 20> <223> Synthetic Amino Acid Sequenc&“I25Y41814271 >
AM DATI ON <222> 28 <223> Asn in position 28 is am dated <400> 39 Hs Gy
GQu dy Thr Phe Thr Ser Asp Leu Ser Lys An Leu Gu Ala 15 10 15 du Ala
Val Arg Leu Phe Ile Gu Phe Leu Lys Asn 20 Zp <210> 40 <211> 28 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic Amino Acid Sequence <220>
<221> AM DATI ON <222> 28 <223> Asn in position 28 is am dated <400> 40 H's
Ay Gu Ay Thr Phe tht BeFelsh 376l Psblicpsiers nenri@neddin the5 10 15 Al a

Ala Val Arg LeusPbeifieaflon Rie Ligisiless 1A8N.20: 25 ﬁ?é'e%% 4% E%é«? 21591 ?212>
PRT <213> Artificial Sequence <220> <223> Synthetic Am no ACrac Sequeitce

in the art to which the inventlon pertains. All patents and

publications are herein incorporated by refersnce in its

5 entirity to the same extent as if each individual
publication was specifically and individually indicated to
be so incorporated by reference.
The invention illustratively described herein suitably

may be practiced in the absence of any element or elements,

10 limitation or limitations which is not specifically
disclosed herein. Thus, for example, in each instance
herein any of the terms “comprising”, “consisting
essentially of” and “consisting of” may be replaced with
either of the other two terms. The terms and expressions

15 which have been employed are used as terms of descriptien
and not of limitation, and there is no intention in the use
of such terms and expressions of excluding any equivalents
of the features shown and described or portions thereof, but
it is recognized that various modifications are possible

20 within the scope of the invention claimed. Thus, it should
be understood that although the present invention has been
specifically disclosed by preferred embodiments and optional
features, modification and variation'of the concepts herein
disclosed may be resorted to by those skilled in the art,

25 and that such modifications and variations are considered to
be within the scope of this invention as defined by the
appended claims.

In addition, where features or aspects of the invention
are described in terms of Markush groups, those skilled in

30 the art will recognize that the invention is also thereby
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<220> <221> AM DATI ON <222> 28 <223> Asn in position 28 is am dat &d 15
<400> 41 Hs Ay Qu Ay Thr Phe Thr Ser Asp Leu Ser Lys An Leu d H}NUV'JZU[]:-]

510 15 du A Arg Leu Phe Ile Qu Phe Leu Lys Asn 20 < > 4
<211> 28 <212¥?‘b@!1£&213> Artificial Sequence <220> <223> ﬁ?f@%’sﬂzﬁ no
Aci d Sequence <220> <221> AM DATI ON <222> 28 <223> Asn in position 28 is
am dated <400> 42 Hs Gy Qu Ay Thr Phe Thr Ser Asp Leu Ser Lys G n Leu
Qu du 1510 15 du Ala Val Ala Leu Phegltle A u Phe Leu Lys Asn 20 25
<210> 43 <211> 28 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 28 <223> Asn in
position 28 i s APFEEIRRF 24 NGFBRhEF 20p3LnHoduRs mRECEF O 1E SEBGEPURhPE Phe

Thr Ser Asp LeunSgfetySoldheledr@uunGitoud. 5 A} Leamghy, A Vals Arg Al a Phe
Ile Qu Phe Leu Lys Asn 20 25 <210> 44 <211> 28
described as selected from the group consisting of bromine,

chlorine, and iodine, claims for X being bromine and claims
5 feor X being bromine and chlorine are fully described.

The invention has been described broadly and
generically herein. £Each of the narrower species and
subgeneric groupings falling within the generic disclosure
also form part of the invention. This includes the generic

10 description of the invention with a proviso or negative
limitation removing any subject matter from the genus,
regardless of whether or not the sxcised material is
specifically recited herein.

Other embodiments are within the following claims.
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<212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid
Sequence <220> <221> AM DATION <222> 28 <223> Asn in position 28 is

am dated <400> 44 Hs Gy Gu Ay Thr £he Thr Ser Asp Leu Seryty@!ﬁvn h@g
Gu du 151015 du Ala Val Arg Leu Phe Ile Ala Phe Leu L 13
25 <210> 45 <211> 28 <212> PRT <23C3f3%%gifici al Sequence <220> <223>

Synthetic Am no Acid Sequence <220> AM DATI ON <222> 28 <223> Asn in
position 28 is am dated <400> 45 Hs Gy Qu Ay Thr Phe Thr Ser Asp Leu
Ser Lys Gn Leu Qu Qu 151015 Gu Ala Val Arg Leu Phe Ile Qu Ala Leu

Lys Asn 20 25 <210> 46madielexéfdin o24gonidtRRaleg bBan Axdndin cimprishegierence <220>
<223> Synthetic Amino Acid Sequence <220> <221> AM DATION <222> 28 <223>
Asn in pesiinomgaaist snaied obareckerdipdnkadto-pne aymyorePe PSS IHECBhEORHPE Ser Asp

'I&leg E§ ;gl'hﬁsl C(()El‘lsqstlli'legUOf %glyghgjden% g?yc%lop O%YSIHCI'(SJ, Ill)JO ]%ﬂgaalﬂ dg\,r gbl'nﬁi’h: Epl%tlh,l e Gu Phe

succinyl-gelatin, (hydroxypropyl)-methacrylamide, fatty acids, polysaccharides, lipid

amino acids, and dextran.

2. The  modified exendin or agonist analog of an exendin of claim 1,

wherein said exendin or agonist analog of an exendin is exendin-4.

3. The modified exendin or agonist analog of an exendin of claim 1,

wherein said exendin or agonist analog of an exendin is linked to one polymer.

4. The modified exendin or agonist analog of an exendin of claim 1,

wherein said exendin or agonist analog of an exendin is linked to two polymers.

5. The  modified exendin or agonist analog of an exendin of claim 1,

wherein said exendin or agonist analog of an exendin is linked to three polymers.

6. The modified exendin or agonist analog of an exendin of any of
claims 1-5, wherein said one or more polymers each have molecular weights between 500

and 20,000.

7. The modified exendin or agonist analog of an exendin of any of
claims 1-5, wherein said one or more polymers are selected from the group consisting of:

polyethylene glycol polymers and polyamino acids.

"8 The modified exendin or agonist analog of an exendin of claim 7,
wherein said one or more polymers are polyamino acids.

9. The modified exendin or agonist analog of an exendin of claim 8§,
wherein said polyamino acids are selected from the group consisting of: poly-lysine,

poly-glutamic acid, and poly-aspartic acid.

10. The modified exendin or agonist analog of an exendin of any of

claims 1-5, wherein said exendin or agonist analog of an exendin is linked to said one or



20 25 <210> 47 <211> 28 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 28 £223> Asn in
position 28 is am dated 28 Novenber 200383400> 47 His Ay du GKy8 NOY

Thr Ser Asp Leu Ser Lys G n Leu Qu Gu 15 10 15 du Ala Val Arg Leu Phe

Ile Gu_Phe Leu Ala Asn < 28nib 21 8saRRAx cnlinor
Artifi AP pgmmoﬁﬁﬂﬁ%sﬁ%ﬁé‘@%@ﬁ tolﬁc%;]1 ﬁinno Aci d Sequence <220> <221>
AM DATI OBhist5Rtor #8nek@adinAl @ in position 28 is am dated <400> 48 His Qy

Gu Gy r Phe "Thr Ser Asp Leu Ser Lys Gn Leu Gu u 15 10 15 du Aa
Val Arg Leu Phe Ile Qu Phe Leu Lys Ala 20 25 <210> 49 <211> 38 <212> PRT

<213> Artificigl Seguence > < > 8hle¢ ofah RReriGh 6f Semuénce <220>
<221> AM DATI ON- <2 3§°§%g>ex r%ai%ﬁagégg%t i ong38 i's am dat ed

wherein said modified exendin or agonist analog of an exendin comprises an

amino acid sequence according to SEQ ID NOs: 21 1-240.

12.  The modified exendin or agonist analog of an exendin of claim 1,

wherein said modified exendin or agonist analog of an exendin comprises an

amino acid sequence selected from the group consisting of SEQ ID NO: 219, SEQ ID
NO: 220, and SEQ ID NO: 223.

13. The modified exendin or agonist analog of an exendin of claim 1,
wherein said modified exendin or agonist analog of an exendin comprises an
amino acid sequence selected from the group consisting of SEQ ID NO: 211 and SEQ D
NO: 212.

14. The modified exendin or agonist analog of an exendin of claim 1,
wherein said .-modiﬁed exendin or agonist analog of an exendin COmpIises an
amino acid sequence selected from the group consisting of SEQ ID NO: 226 and SEQID
NO: 227.

15. The modified exendin or agonist analog of an exendin of claim 1,
wherein said exendin or agonist analog of an exendin is linked to one or more polymers

at an amino, carboxyl, or thiol group of said exendin or exendin agonist.

16. The modified exendin or agonist analog of an exendin of claim 1,
wherein said one or more polymers are linked to the N or C termini, or the N and C

termini of side chains of one or more amino acids of said exendin or agonist analog of an



<400> 49 H's Ay Gu Gy Thr Phe Thr Ser Asp Leu Ser Lys Gn Met Gu Gu 1
510 15 du Ala vVal Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay Gy Pro Ser 20
1>

25 30 Ser Ay Ala Pro Pro Pro 35 <210> 50 <211> 38 <212>2WQ223@§
Artificial Sequence <220> <223> Syn Aetic Anino Acid Sequence 2 <22

AM DATI ON <222> 38 <223> Pro in position 38 is am dated <400> 50 Hs Gy

Gu @y Thr. Phe Thr r o] hd-8duicHnGtihg df19sidd) 15 G u Al a

Val Ar §*E nﬁﬁgerﬂnesaée'ﬂmgﬁéi Ck%u% %cnkés/(ﬁﬁ%ly GSI;B Ero Ser 20 25 30 Ser G y

Ala Pro Pro Prg 35,<210> .5 < 37 28 Novenber 2003 18 28 Novenber 2003
seerts 254, éﬂf%ﬂiw%‘“d g it

<212> I'craf ence <220> <223> Synthetic Am no Acid
Sequence <220> <221> AM DATI ON <222> 37 <223> Pro in position 37 is

ami dat edy<400pp51 H s G ol fibd@x¥ndifior BieniFhunalSgof A pxtrsiin 8éelaiyd. G n Met
Gu du 151015 du Ala Val Arg Leu Phe Ile Gu Trp Leu Lys Asn Ay Gy
Pro SeryReid%adoneS8mézey pblyindrs areRinked o said exendin or agonist analog of an

exendin at one or more amino acid side chain moieties with amine or carboxylic groups,

or at one or more amine or carboxylic groups.

18. A method of making a modified exendin or agonist analog of an
exendin of claim 1, comprising linking said one or more polymers to said exendin or

agonist analog of an exendin.

19. The method of claim 18, wherein said linking is performed by solid-phase

synthesis.

20. A pharmaceutical composition comprising a modified exendin or

agonist analog of an exendin of claim 1 and a pharmaceutically acceptable carmier.

21. A kit comprising a modified exendin or agonist analog of an exendin

of claim 1 and instructions for use or packaging for use.

22. A pharmaceutical composition for use in the treatment of conditions or
disorders associated with hypernutrition, or in reducing the appetite or weight of a
subject, or in suppressing glucagon secretion, or in modulating triglyceride levels, or for
use.in lowering the plasma lipid level of a subject, comprising a therapeutically effective
amount of a polymer-modified exendin or agonist analog of an exendin of claim 1 in

association with a pharmaceuticaily acceptable carmier.

23. A compound comprising an exendin or agonist analog of an exendin
covalently linked to one or more polyethylene glycol polymers, with the prpviso that the

exendin or agonist analog of an exendin is not SEQ ID NO: 1 or SEQ ID NO: 2.



<210> 52 <211> 37 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 37 <223> Pro in
position 37 is am dated <400> 52 H's Giy Gu Ay Thr Phe T

Ser Lys Gn leu Gu Gu 151015 QU Ala Val Arg Leu Phgéﬁ%gieﬁ??g@%mu
Lys Asn Gy Gy Pro Ser 20 25 30 Ser Ay Ala Pro Pro 35 <210> 53 <211> 36
<212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Aoid
Sequence <220> <221> AM DATI ON sgiR2dee 38s@3> Pro in position 36 is

am dated <400> 53 Hs Ay Qu Ay Thr Phe Thr Ser Asp Leu Ser Lys G n Met
G u Gcuio>lpbidd@tdp KabhiyrAlsa Val Arg Leu Phe Ile GQu Trp Leu Lys Asn Gy Gly

Pro Ser 20Y2:na30angew Hy Ala Pro 35 19 <210> 54 <211> 36 <212> PRT <213>

Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220> <221>
AM DAT}ZO0N MODIFIED EXENDINS AND EXENDIN AGONISTS

<130> 030639.0028.UTL(253/204)

<140> 09/561,226
<141> 2000-04-28

<150> 60/132,018
<151> 1999-04-30

<160> 240
<170> FastSEQ for Windows Versicn 4.0

<210> 1

<211> 39

<212> PRT

<213> Heloderma Horridum

<220>

<221> AMIDATION

<222> 39

<223> Ser in position 39 is amidated

<400> 1
His Ser Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 2
<211> 39
<212> PRT

<213> Heloderma Suspectum

<220>

<221> BAMIDATION

<222> 39

<223» Ser in position 39 is amidated

<400> 2
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Proc Pro Ser
35
<210> 3
<211> 30
<212> BRT

<213> Artificial Sequence



<222> 36 <223> Pro in position 36 is am dated <400> 54 Hs Gy Qu dy Thr
Pﬂe Tlhr éer Asp Leu Ser Lys G n Leu Au Gu 15 10 15 du Ala Val Arg Leu
Phe Ile u Phe Leu Lys Asn Ay Gy Prg Ser 20 25 30 Ser

<210> 55 <211> 35 <212> PRT <213> Artificial Sequence [ 5 NoVefh 2083
Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 35 <223> Ala in
position 35 is amdated <400> 55 Hs Ay Qu @y Thr Phe Thr Ser Asp Leu
Ser Lyszdsin Met Qu Gu 15 1015 du Ala Val Arg Leu Phe Ile Gu Trp Leu
Lys Asmd yy@hgtPr inSes A20d2&:q86nceSer Ay Ala 35 <210> 56 <211> 35 <212>
PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence
<220><4&P223> AM DATI ON <222> 35 <223> Ala in ?osition 35 i s am dated <400>
56 H §iQG v Gy TFHrPfF%'é“hfrrﬁEfs%?P A%b FEULSe Iyt dd Gu du 15 10

15 d.b Ala Val Ar P Gu heL Ley Lys Asn Gy Gy Pro Ser 20 25
uAlg Vvl A rp Leu 5N y Y
30 S&td'y Wa g% Eﬁéjﬁ 30
<210> 4
<211> 30
<212> PRT

<213> Artificial Seguence

<220>
<223> SBynthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 30

<223> Gly in position 30 is amidated

<400> 4
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 i0 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly
20 25 30

<210> 5

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> BMIDATION

222> 28

<223> Asn in position 28 is amidated

<400> 5
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 1C 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<210> 6

<211> 3%

<212> FRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 39

<223> Ser in position 39 is amidated




20 28 Novenber 2003 35 <210> 57 <211> 34 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic Am no Acid Sequence <220> <221> AM DATI ON
<222> 34 <223> Ay in position 34 is apidated <400> 57 Hi s>&NovembeE2003hr
Phe Thr Ser Asp Leu Ser Lys Gn Met Qu JQu 15 10 15 du Ala vVal Arg Leu
Phe Ile Qu Trp Leu Lys Asn Gy Gy Pro Ser 20 25 30 Ser Ay <210> 58
<211><8dh> 212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Aci d Sequencel <29 Thr <@ FhAMeDATIrOMNeu $222bys341x228>G1E ¢lin position 34 is
am dat ed <400> 58 His Ay Qu Ay ThAP Phe Thr Ser Asp’ Leu Her Lys @ n Leu
G u Ghim AlagvalQA1g Leg Epealde \al RigleedyPhesn Fey Qly Steu Lys Asn Ay dy
Pro Ser 20 25 38°%Ser G%glpn<210> 59 <211> 33 <212% PRT <213> Artificial

Sequefite G&Zz@f‘ RV thAktic Amino Acid Sequence <220> <221> AM DATI ON
<222> 33

<210> 7

<211> 28

<212> PRT

«213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 7
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> B

<211> 28

<212> PRT

<213> BArtificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 8
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu 2&la Ile Glu Phe Leu Lys Asn
20 25

<210> 9

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> VARIANT

<222> 9

<223> Xaa stands for Pgly

<220>
<221> AMIDATION



<223> Her in position 33 is amdated <400> 59 Hs Ay Au Ay Thr Phe Thr
Ser Asp Leu Her Lys A n Mt Qu Qu 15 10 15 Gu Ala vVal Arg Leu Phe Ile
GQu Trp Leu Lys Asn Ay Gy Pro Her 214Ser 20 25 <210> 60 gﬂoé@ 2>
PRT <213> Artificial Sequence <220> <223> Synthetic Am no%;\m gﬁﬁﬁgﬁgé
<220> <221> AM DATI ON <222> 33 <223> Ser in position 33 is am dated 30
<400>.6fp-Hhg Ay QQu @y Thr Phe Thr Ser Asp Leu Ser Lys Gn Leu Au Qu 1
5 10 153:Gselr Ahapdalciée gsles sRhealdde J u Phe Leu Lys Asn Ay @y Pro Ser 20
25 30 Ser <210> 61 <211> 32 <212> PRT <213> Artificial Sequence <220>
<223><8mt Betic Amino Acid Sequence <220> <221> AM DATI ON <222> 32 <223>
Ser i Hip&8rtFlontB2 Ths Bt dak d¢u<BBOShB IR S1UGFys @6 WY PThr Phe Thr Ser Asp
Leu Set Lys Gn Met°Au Gu 15 1085 Qu Ala val %\Srg Leu Phe Ile Qu Trp
Leu LY%° %ﬁ Ay Gy Pro Ser 20 25 30 <210> 62 <211> 32 <212> PRT

<210> 10

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> VARIANT

<222> 10

<223> Xaa stands for naph

<220>

<221> AMIDATION

<222> 18

<223> Ser in position 1B is amidated

<400> 10

His Gly Glu Phe Thr Ser Asp Leu Met Xaa Ile Glu Trp Pro Pro Pro
1 5 10 15

Pro Ser

<210> 11

<211> 18

<212> PBRT

<213> Artificial Seguence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> AMIDATION

<22Z> 18

<223> Ser in position 18 is amidated

<400> 11

His Gly Glu Phe Thr Ser Asp Leu Met Phe Val Glu Trp Pro Pro Pro
1 5 10 i5

Pro Ser

<210> 12

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<Z220>



<213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220>
<221> AM DATI ON <222> 32 <223> Ser in position 32 is am dated 28 Novenber
2003 <400> 62 HHs Ay Gu @y Thr Phe FThr Ser Asp Leu Ser 2§Ndsembez2003u
Gu 151015 22 Au Ala Val Arg Leu Phe Ile Gu Phe Leu Lys Asn Ay Gy
Pro Her 20 25 30 <210> 63 <211> 31 <212> PRT <213> Artificial Sequence
<220><22223ul@Aathet i ¢ Am no Aci d Sequence <220> <221> AM DATION <222> 31
<223><P#%y LA position 31 is ami dated <400> 63 Hs Gy Qu Ay Thr Phe Thr
Ser ASp2Pedesdm PYsitEPh Wets@hdda 1 5 10 15 du Ala Val Arg Leu Phe Ile
AQu TQKWL;#?Lys Asn Gy Ay Pro 20 25 30 <210> 64 <211> 31 <212> PRT
<213> 7 i al_. Sequepce ,< > < > n | 1 Ld Sequence <220>
<221>Hil\f\/ld|5;x\T‘lﬂd\lphe<(231%§> %rlAééégeg ber%%ig% \;E%SI&%'[?%}H&SP%%} gg)poa'r%?!aat ed <400> 64 His
Ay Gy, Gy Thr Phe Thr Ser Asp Leu Her Lys Gn Leu Gu Gu 15 10 15 Qu
Ala Val Arg Leu Phe Ile Qu Phe Leu Lys Asn Ay Ay Pro

<210> 13

<211> 18

<212> ERT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<Z21> VARIANT

<222> 11

<223> ¥Xaa stands for tBug

<220>

<221> AMIDATION

<222> 18

<223> Ser in position 18 is amidated

<400> 13

His Gly Glu Phe Thr Ser Asp Leu Met Phe Xaa Glu Trp Pro Pro Pro
1 5 10 15

Pro Ser

<210> 14

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Syntheic Amino Acid Sequence

<220>

<221> VARIANT

<222> 11

<223>» Xaa in position 11 stands of tBug

<220>

<221> AMIDATION

<222> 18

<223> Ser in position 18 is amidated

<400> 14

His Gly Glu Phe Thr Ser Asp Leu Leu Phe Xaa Glu Phe Pro Pro Pro
1 5 10 15

Pro Ser

<210> 15
<211> 18
<212> PRT



20 25 30 <210> 65 <211> 30 <212> PRT <213> Artificial Sequence <220>

<223> Synthetic Ami no Acid Sequence <220> <221> AM DATION <222> 30 <223>
Ay in position 30 is amidated <400> 68 Hs Ay Au Ay Th28 Nuvemher 2003Asp
Leu Ser Lys Gn Leu Gu Gu 15 10 15 du Ala Val Arg Leu Phe Ile G u Phe
Leu Lys Asn G gré}(' 20 25 30 28 Novenber 2003 <210> 66 23 28 Novenber 2003

<211><213> aphific SegqWeArtificial Sequence <220> <223> Synthetic Anmi no
Acid Se uence <220> <221> AM DATION <222> 29 <223> @y in position 29 is

am da 00> 66 s d Thr Phe Thr Ser Asp Leu Ser Lys @ n Met
Au GI% é%“%Q %I_Améflu %lg%glge%\rg Leu Phe Ile Qu Trp Leu Lys Asn Ay 20

25 <219x.67 <211> 29 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Arim@é¢i d Sequence <220> <221> AM DATION <222> 29 <223> dy in
posi t kerw29si s ami dat ed

<223>» Ser in position 18 is amidated

<400> 15

His Gly Glu Phe Thr Ser Asp Leu Met Phe Ile Asp Trp Pro Pro Pro
1 5 10 15

Pro Ser

<210> 16

<211> 18

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 18

<223> Ser in position 18 is amidated

<400> 16

His Ala Glu Phe Thr Ser Asp Leu Leu Phe Ile Glu Phe Pro Pro Pro
1 5 10 15

Pro Ser

<210> 17

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>
<221> VARIANT
<222> (14)...(17)

<223> Xaa in positions 14-17 is tPro

<220>

<221> AMIDATION

<222> 18

<223> Ser in position 18 is amidated

<400> 17

His Gly Glu Phe Thr Ser Asp Leu Met Phe Ile Glu Trp Xaa Xaa Xaa
1 5 10 15

Xaa Ser

<210> 18

<211> 18



<400> 67 Hs Gy Qu Ay Thr Phe Thr Ser Asp Leu Ser Lys Gn Leu u du 1
510 15 du Ala val Arg Leu Phe Ile GQu Phe Leu Lys Asn Ay 20 25 <210> 68
<211> 38 <212> PRT <213> Artificial Sequence <220> <223>2ENuviaaibet 2008n0
Aci d Sequence <220> <221>VARI ANT <222>31, 36-38 <223>Xaa in positions
31,36-38 is tPro <220> <221>AM DATI ON <222>38 <223>tPro in postion 38 is
am dateld><4R0>68 Hs Ay GQu Ay Thr Phe Thr Ser Asp Leu Ser Lys G n Met
A u Gel3>1Astifgelsl Geavsmica Val Arg Leu Phe Ile GQu Trp Leu Lys Asn Ay Ay
Xaa Ser 20 25 30 Ser Gly Al a Xaa Xaa Xaa 24 35 <210> 69 <211> 38 <212>
22 Artificial nceg <220> <223> Synt hetic Am no Acid Sequence

<220><22<°52_5L¥nt\17ﬁﬁf%ﬁ?m %% .(38) <223> Xaa in positions 36- :q38 is
tPro 220> <221> AM DATI C]\l <222> 38 <223> tPro in position 38 is am dated
<400>_59 HyszG@w GQu Ay Thr Phe Thr Ser Asp Leu Ser Lys A n Met Qu Qu

<222> (15)...(17)

<223> Xaa in positions 15-17 is tPro

<220>

«<221> AMIDATION

«<222> 18

<223> Ser in position 18 is amidated

<400> 18

His Gly Glu Phe Thr Ser Asp Leu Met Phe Ile Glu Trp Pro Xaa Xaa
1 5 106 15

Xaa Ser

<210> 19

<211> 18

<212> PRT

<213> Artificial Seqguence

<220>
<223> Synthetic Amino Acid Sequence

<220>
<221> VARIANT
<222> (14)...{(17)

<223> Xaa in positicns 14-17 is hPro

<220>

<221> AMIDATION

<222> 18

<223> Ser in position 18 is amidated

<400> 19

His ©ly Glu Phe Thr Ser Asp Leu Met Phe Ile Glu Trp Xaa Xaa Xaa
1 5 10 15

Xaa Ser

<210> 20

<211> 18

<212> PRT

<213> Artificial Seqguence

<220>
<223> Synthetic Aminc Acid Sequence

<220> .
<221> VARIANT
<222> (15). (17}

<223> Xaa in p031tions 15-17 is hPro

<220>
<221> AMIDATIOCN



151015 Glu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Gy Gy Pro Ser
20 25 30 Ser Ay Ala Xaa Xaa Xaa 35 <210> 70 <211> 37 <212> PRT <213>
Artificial Sequence <220> <223> Synthétic Am no Acid Sequzdveaditer 200321>
VARI ANT <222> 31 <223> Xaa in position 31 stands for Nre <220> <221>

AM DATI ON <222> 37 <223> Pro in position 37 is amdated <400> 70 Hs Gy
A u GX322PhE8Phe Thr Ser Asp Leu Ser Lys dn Mt Gu Qu 15 1015 Qdu A a
Val AF¢ETetePHE PIEEEY Frp® 19849YE Asn Ay Ay Xaa Ser 20 25 30 Ser dy
Al a Prg%;?r 9,35 <210> 71 <211> 37 <212> PRT <213> Artificial Sequence
<220>.25 oehe 20032555237 sunthethe A ng, Aghdsequence <220>
<221>§[/]1A5R| ,& 223>Xa§0| n position 31,86-37 is Nre <220>
<221>AM RATI C]\l <222>37 <223>Nne in position 37 is am dat ed <400>71

<210> 21

<211> 18

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic Aminc Acid Sequence

<220>
<221> VARIANT
<z222> {14)...{17)

<223> Xaa in positions 14-17 is tPro

<220>

<221> AMIDATION

<222> 18

<223>» Ser in position 18 is amidated

<400> 21

His Gly Glu Phe Thr Ser Asp Leu Leu Phe Ile Glu Phe Xaa Xaa Xaa
1 5 10 15

Xaa Ser

<Z210> 22

<211> 18

<212> PBRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222> (14)...(17)

<223> ¥Xaa in positions 14-17 is hPro

<220>

<221> AMIDATICN

<222> 18

<223>» Ser in position 18 is amidated

<400> 22

His Gly Glu Phe Thr Ser Asp Leu Leu Phe Ile Glu Phe Xaa Xaa Xaa
1 5 10 15

Xasa Ser

<210> 23

<211> 18

<212> PRT

<213> Artificial Seguence



Hs Gy Qu Gy Thr Phe Thr Ser Asp Leu Ser Lys Gn Met Qu du 1 5 10 15
GQu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Gy Ay Xaa Ser 20 25 30
Ser Ay Ala Xaa Xaa 35 <210> 72 <211>937 <212> PRT <213>2#Novienibe2l2003
Sequence <220> <223> Synthetic Am no Acid Sequence <220> <221>VARI ANT
<222>31, 36-37 <223>Xaa in positions 31,36-37 stands for hPro <220>
<221>AM DATI ON <222>37 <223>hero in position 37 is am dated <400>72 Hs Gy
d u G¢%hr Phe Thr. Ser Asg Leu Ser Lys Gn Mt Gu Gu 15 10 15 Gu A a

Val AFFTedYPRETHT &alY AP 1%8U°TSs Asn Gy Ay Xaa Ser 20 25 30 Ser Ay
Al a Xaa,Xaa 35 <210> 73 <211> 36 <212> PRT <213> Artificial Sequence
<220>_.,5223zr 12t hetic Am no Acid Sequence <220> <221> VARIANT <222> 31,
36 <223>-Xagq.n . poesitions 31 and 36 stands for hPro 28 Novenber 2003 <220>
26 <22423-ANLDATI £ its322> 4367 <232@n1BPro in position 36 is am dated

<220>

<221> AMIDATION

<222> 18

<223> Ser in position 18 is amidated

<400> 23

His Gly Glu Phe Thr Ser Asp Leu Met Phe Ile Glu Trp Xaa Xaa Xaa
1 5 10 15

Xaa Ser

<210> 24

<211> 18

<212> PRT

<213> Artificial Sequence

<220>

<223> Sythetic Amino Acid Sequence
<220>

<221> VARIANT

<222> {15)...{(17)

<223> Xaa in positicns 15-17 is MeAla

<220>

<221> BMIDATION

<222> 18

<223> Ser in position 18 is amidated

<400> 24

His Gly Glu Phe Thr Ser Asp Leu Met Phe Ile Glu Trp Pro Xaa Xaa
1 5 10 15

Xaa Ser

<210> 25

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>
<Z21> VARIANT
<222> (14)...(17)

<223> ¥Xaa in positions 14-17 is MeAla

<220>

<221> AMIDATION

<222> 18

<223> Ser in position 18 is amidated



<400> 73 Hs Gy GQu Ay Thr Phe Thr Ser Asp Leu Ser Lys Gn Mt u du 1
510 15 du Ala vVal Arg Leu Phe Ile GQu Trp Leu Lys Asn Ay Gy Xaa Ser 20
25 30 Ser Ay Ala Xaa 35 <210> 74 <2W1> 35 <212> PRT <228NoAehitfer 2088
Sequence <220> <223> Synthetic Am no Acid Sequence <220> <221> AM DATI ON
<222> 35 <223> Ala in position 35 is am dated <400> 74 Arg Gy Qu dy Thr
Phe Thr Ser Asp Leu Ser Lys Gn Met u u 15 10 15 du Ala vVal Arg Leu

Phe | [&°% Ly r 20,2530, Ser Ay Ala 35 <210>
75 <E;L gléo 5‘5‘:‘2>h R%EA%%fﬁrﬁLyPE? gll eluuglﬁc% 3 pone %223> Synthetic
Ami noy Acisd, Sequence <220> <221> AM DATI ON <222> 30 <223> Ay in position
30 is am dated 28 Novenber 2003 <400> 75 Hs Ay Asp @Ay Thr Phe Thr Ser
Asp Leu Ser Lys Gn Met Qu QQu 151015 du Ala Val Arg Leu Phe Ile Qu
Trp LemdzySGAsn Ay Ay 20 25 30 <210> 76 <211> 28 <212> PRT

<211>

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 30

<223> Gly in position 30 is amidated

<400> 26
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly
20 25 30

<210> 27

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Seguence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 27
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<210> 28

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

222> 28

<223> Asn in position 28 i1s amidated

<400> 28
His Gly Giu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15



<213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220>
27 <221> VARI ANT <222> 6 <223> Xaa in position 6 stands for naph <220>
<221> AM DATI ON <222> 28 <223> Asn inllposition 28 is anm d2g&bhvestler 2003H s
Gy Qu Ay Thr Xaa Thr Ser Asp Leu Her Lys Gn Leu Qu Au 15 10 15 du
Ala Val Arg Leu Phe Ile Qu Phe Leu Lys Asn 20 25 <210> 77 <211> 28 <212>
PRT <218-L1ArY¥iY i Féreus%%éﬁ%e@azg@%m&%ﬁ%ym heti ¢ Am no Acid Sequence
<220> <221> AMPDATI ON <222> 28%%223> Asn in position 28 is am dated <400>
77 Hs, @y ,4du Gy Thr Phe Her Ser Asp Leu Ser Lys Gn Mt Gu Gu 15 10
15 dyiAl aggVal Arg Leu Phe Ile Qu Trp Leu Lys Asn 20 25 <210> 78 <211>
28 <23i?> PBRF <213> Artificial Sequence <220> <223> Synthetic Am no Acid
Sequereez<2202fi c£2P e gAMdaATI ON  <222> 28 <223> Asn in position 28 is

am dat ed 28 Novenber 2003
<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> BMIDATICN

<222> 28

<223> Asn in position 28 is amidated

<400> 29
His Ala Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 30

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 30
His Gly Glu Gly Ala Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 31

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Segquence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 31

His Gly Glu Gly Thr Ala Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn

20 25

<210> 32



<400> 78 Hs Gy GQu Ay Thr Phe Ser Thr Asp Leu Ser Lys Gn Mt u Au 1
510 15 du Ala vVal Arg Leu Phe Ile GQu Trp Leu Lys Asn 20 25 <210> 79
<211> 28 <212> PRT <213> Artificial SEquence <220> <223>2&Nuvieattier 2803 no
Aci d Sequence 28 <220> <221> AM DATION <222> 28 <223> Asn in position 28
is amdated <400> 79 HHs Ay Qu Gy Thr Phe Thr Ser Gu Leu Ser Lys Gn
Met AFall@ €% 1 5 10 15 du Ala Val Arg Leu Phe Ile Gu Trp Leu Lys Asn 20
25 <21978BRT <211> 28 <212> PRT <213> Artificial Sequence <220> <223>
Synt h&t1 ARTHO AL d°8&Hience <220> <221> VARIANT <222> 10 <223> Xaa in
positipn 10 stands for pAy <220> <221> AM DATION <222> 28 <223> Asn in

posi tk%gg Illéle@m %‘rlgg pﬁgos%qggng—él s Ay Au @y Thr Phe Thr Ser Asp Xaa
Ser Lys G n'Leu Gu 15 du Ala Val Arg Leu Phe Ile G u Phe Leu
Lys Asmmi0 25 <210> 81 <211> 28 <212> PRT

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 32
His Gly Glu Gly Thr Phe Thr Ala Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210C> 33

<211> 28

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 33
His Gly Glu Gly Thr Phe Thr Ser Asp Ala Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 34

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amine Acid Sequence

<220>

<221> AMIDATICN

222> 28

<223> Asn in position 28 is amidated

<400> 34
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ala Lys Gln Leu Glu Glu
1 5 10 15
Glu Rla Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 35

<211> 28

<212> PRT

<213> Artificial Sequence



<213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220>
<221> VARI ANT <222> 22 <223> Xaa in position 22 stands for naph <220>
<221> AM DATI ON <222> 28 <223> Asn inl3position 28 is amni d2§ dwvendes 2003 Hi s
Gy Glu Ay Thr Phe Thr Ser Asp Leu Ser Lys Gn Leu Qu Gu 15 10 15 du
Ala Val Arg Leu Xaa Ile G u Phe Leu Lys Asn 20 25 28 Novenber 2003 <210> 82
<211><28>29 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
A no <A d SBEGEERT ENLD2 S L SFMLSFARI ANT  <222> 23 <223> Xaa in position 23
stands r tBug <220> <221> AM DATI ON <222> 28 <223> Asn in position 28

gé, I<D?\Q‘96N82 Hs Gy Gu @y Thr Phe Thr Ser Asp Leu Ser Lys Gn
Met GI<§22C§ Ug 10 15 Glu Ala Val Arg Leu Phe Xaa Gu Trp Leu Lys Asn 20
25 <218:83sn $@1155i280n <2125 MRA2tc213> Artificial Sequence <220> <223>
Synt hetic Am no Acid Sequence

<400> 35

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Ala Gln Leu Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Giu Phe Leu Lys Asn

20 25

<210> 36

<211> 28

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> AMIDATICN

<222> 28

<223> Asn in position 28 is amidated

<400> 36
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Ala Leu Glu Glu
1 5 10 15
Glu RAla Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 37

<211> 28

<212>» PRT

<213> Artificial Segquence

<220>
<223> Synthetic Amino Acid Sequence

<220>
<221> AMIDATION
<222> 28
<223> Asn in position 28 is amidated
<400> 37
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Ala Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25
<210> 38
<21i> 28
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>



<220> <221> AM DATI ON <222> 28 <223> Asn in position 28 is am dated <400>
83 Hs GGy AQu @y Thr Phe Thr Ser Asp leu Ser Lys Gn Leu . du d bﬁ) 10
15 du Ala Val Arg Leu Phe Ile Asp PhE Leu Lys Asn 20 25 28INpvesaber 3
33 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid
Sequen gAT 321> AM DATI ON <222> 33 <223> Ser in position 33 is
amdatgg‘;L 82 H s Gy Qu Ay Thr Phe Thr Ser Asp Ala Ser Lys G n Leu
Au (';‘I<|2423>1A n]191 1251 Gl A asValigd¥dy Leu Phe I1le Gu Phe Leu Lys Asn Ay Ay
Pro Ser 20 25 30 28 Novenber 2003 Ser 30 <210> 85 <211> 29 <212> PRT
<213>Apdd Beci al Sequence <220> <223> Synthetic Am no Acid Sequence <220>
<221>3AMDATEONGLY222>PR20 Th223> &by Len Pposiyd 6An2@u Zlamildat ed <400> 85 H s
Ay @Qu Ay Thr PheSThr Ser Asp Alal€er Lys An Met &u du 1510 15 du
Al a V&luArlg Yeu ;\IODﬁeLeIuI BhegTe TRy g?% Leystvasfsid y 20 25 <210> 86

<210> 39

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 39
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Ala
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 40

<211> 28

<212> PRT

<213>» Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<4Q0> 40
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Bla Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 41

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Seguence

<220>

<221> AMIDATION

222> 28

<223> Asn in position 28 is amidated



<211> 37 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Aci d Sequence <220> <221> VARI ANT <222> 31, 36-37 <223> Xaa in positions
31, 36-37 stands for hPro <220> <221>15AM DATI ON <222> 372&Rdseniber Q00B
position 37 is am dated <400> 86 Hs Gy Au Ay Thr Phe Thr Ser Asp Al a
Ser Lys Gn Mt Gu u 151015 Gu Ala Val Arg Leu Phe Ile GQu Trp Leu
Lys As#00@ y1dy Xaa Ser 20 25 30 Ser Gy Ala Xaa Xaa 35 <210> 87 <211> 27
<212>HPRFL1x2AIZ>G Ry ThE | Bicalh Sgtckitele2 2935 Lve288 Lsyrilefi't Amino Acid
Sequente <220> <22P%> VARLANT. <2223°1 <223> Xaa in ]p503ition | stands for
4- 1 mi Gay 691 Propf driyh-B% 128 NovElthef" 260331 <220>  <221> VARIANT  <222>
26 <223> Xaa in“position 26 stands for Lys-NH(epsilon) octanoyl <220>
<221> AM.DAJT ON  <222> 27 <223> Asn in position 27 is am dated <400> 87 Xaa
A u G.y;1LhegPhe Thr Ser Asp Leu Ser Lys G n Met u GQu GQu

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> BMIDATIOCN

<222> 28

<223> Asn in position 28 is amidated

<400> 42
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Ala Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 43

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223>» Synthetic Aminc Acid Seguence

<220>

<221> AMIDATION

<222> 28

<223> Asn in positicn 28 is amidated

<400> 43
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Ala Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 44

<211> 28

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic Amino Acid Seqguence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 44
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Ala Phe Leu Lys Asn



1510 15 Ala Val Arg Leu Phe Ile Qu Trp Leu Xaa Asn 20 25 <210> 88
<211> 27 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Aci d Sequence <220> <221> VARI ANT <2I2> 1 <223> Xaa in p?8Ndvember 2083ds
for 4-1mdazolylpropionyl-Ay <220> <221> VARI ANT <222> 26 <223> Xaa in
position 26 stands for Lys-NH(epsilon) octanoyl <220> <221> AM DATI ON
<222> 27 <223> A8n in position 27 is ami dated <400> 88 Xaa Gu Gy Thr Phe
Thr Ser. Asp_Leu Ser Lys Gn Leu Qu Gu Gu 15 10 15 Ala Val Arg Leu Phe
Ile Gy Phé>Leu Xaa Asn 20 25 <210> 89 <211> 29 <212> PRT <213>

Artifﬁ lglﬁ guence <220> <223> Synthetic Am no Acid Sequence <220> <221>
< ;

VARl AN 3+ 11:52233. 4R i n position 1 stands for

4-1 m dazol yl propi onyl -Ay 28 Novenber 2003 <220> 32 <221> VARI ANT <222> 26
<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<4Q00> 45
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Ala Leu Lys Asn
20 25

<210> 46

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 46
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Ala Lys Asn
20 25

<210> 47

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 47
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 : 5 10 15
Glu BAla Val Arg Leu FPhe Ile Glu Phe Leu Ala Asn
20 25
<210> 48

<211> 28



<223> Xaa in position 26 stands for Lys-NE(epsilon) octanoyl <220> <221>
AM DATI ON <222> 29 <223> @y in position 29 is am dated <400> 89 Xaa G u
Ay Thr Phe Thr Ser Asp Leu Ser Lys GW Met Au Gu Gu 128 NoverbberA2M03Val
Arg Leu Phe Ile Qu Trp Leu Xaa Asn Ay Ay 20 25 <210> 90 <211> 29 <212>
PRT <213> Art| ficial Sequence <220> <223> Synthetic Am no Acid Sequence
<220> <2& ﬁrbi'ﬁip”l <222> 1 <223> Xaa in position 1 stands for

1y

4- 1 mi da2d1 Byl %<220> <221> VARIANT <222> 26 <223> Xaa in
positigp,26 stands for Lys-NH(epsilon) octanoyl <220> <221> AM DATI ON
<222> % <223 ddi¥ AMinROSd i 98,294 s ami dated 28 Novenber 2003 <400> 90 Xaa
Gu Ay Thr Phe Thr Ser Asp Leu Ser Lys dn Leu Qu u Ju 15 10 15 Ala
Val Argzdeu Phe Ile Qu Phe Leu Xaa Asn Ay Ay 20 25 <210> 91 <211> 27
<212><PRT> «R13TIANt i fi ci al Sequence <220> <223> Synthetic Am no Acid
Sequerfe@2x<230> <221> VARI ANT

<223> Ala in position 28 is amidated

<400> 48
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Ala
20 25

<210> 49

<211> 38

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<z221> AMIDATION

<222> 3B

<223> Pro in position 38 is amidated

<400> 49
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro
35
<210> 50
<211> 38
<212> PRT

<213> Artificial Seguence

<Z220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATICN

<222> 38

<223> Pro in position 38 is amidated

<400> 50
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro
35
<210> 51

<211> 37



<222> 1 <223> Xaa in position 1 stands for 4-Im dazolyl propionyl-Gy <220>
<221> VARI ANT 33 <222> 27 <223> Xaa in position 27 stands for

Lys- NH( epsi | on) octanoyl <220> <221> &M DATION <222> 27 23Dewember 2003
Lys- NH(epsil on) octanoyl in position 27 is am dated <400> 91 Xaa u Qy
Thr Phe Thr Ser Asp Leu Ser Lys Gn Mt Qu Qu Glu 1 5 10 15 Ala Vval Arg
Leu Pﬁggﬂ EGu Trp ey Asn Xaa 20 25 <210> 92 <211> 27 <212> PRT <213>

Artiff Hoddehte “€3505° <223> Synthetic Amino Acid Sequence <220> <221>

VARl ANJ,4,<222> 1 <223> Xaa in position 1 stands for

4- 1 m dazpl ¥lpept onwh ndda: §220@ens221> VARI ANT  <222> 27 <223> Xaa in
position 27 stands for Lys-NH(epsilon) octanoyl <220> <221> AM DATI ON
<222><24><223> Lys-NH(epsil on) octanoyl in position 27 is am dated <400> 92
Xaa Gkeeld MIONTIPhe Thr Ser Asp Leu Ser Lys Gn Lou Qu Gu u 1 5 10 15
Al a Vat22arg’Leu Phe Ile Qu Phe Leu Asn Xaa 20 25 <210> 93 <211> 29

<223> Pro in position 37 is amidated

<4Q0> 51
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro
35
<210> 52
<211> 37
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acld Seguence

<220>

<221> AMIDATION

<z222>» 37

<223> Pro in position 37 is amidated

<400> 52
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro
3%
<210> 53
<211> 36
<212> PRT

<213> Artificial Seqguence

<220>
<223> Synthetic Amino Acid Seqguence

<220>

<221> AMIDATION

<222> 36

<223> Pro in position 36 is amidated

<400> 53
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro
35



<212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid
Sequence <220> <221> VARI ANT <222> 1 <223> Xaa in position 1 stands for
4-1'mi dazol yl propi onyl -@y <220> <221>'%VARI ANT <222> 27 288 Nswemther 29693
34 <223> Xaa in position 27 stands for Lys-NH(epsilon) octanoyl <220>
<221>_ DAJI ON  <222> 29 <223> @y in position 29 is anm dated <400> 93 Xaa
G u GYy;,LhggPhe Thr Ser Asp Leu Ser Lys Gn Met Gu Qu Gu 1510 15 Aa
Val AcghdedgrPhe Ile Au Trp Leu Asn Xaa Ay Ay 20 25 <210> 94 <211> 29
<212><«PRF s52di3z-Mt iskhedrak Sequence <220> <223> Synthetic Amno Acid
Sequence <220> <221> VARI ANT <222> 1 <223> Xaa in position 1 stands for
4- 1 m d&2el yl propi onyl -Ay <220> <221> VARI ANT <222> 27 <223> Xaa in

posi t FeP>27ysthentls Anono 1AFsd NI4@ERRId on) oct anoyl <220> <221> AM DATI ON
<222><§290><223> Ay in postion 29 is am dated

<221> AMIDATION
<222> 36
<223> Pro in position 36 is amidated

<400> 54
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro
35
<210> 55
<211> 35
<212> PRT

<213> Artificial Seqguence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> AMIDATION

<222> 35

<223> Ala in position 35 is amidated

<400> 55
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala
35

<210> 56

<211> 35

<212> PRT

<213> Artificial Sequence

<220>
<223>» Synthetic Aminc Acid Seguence

<«220>

<221> AMIDATION

<222> 35

<223> BAla in position 35 is amidated

<400> 56
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala



s

28 Novenber 2003 <400> 94 Xaa Qu Ay Thr Phe Thr Ser Asp Leu Ser Lys Gn
Leu Qu Gu u 15 10 15 Ala Val Arg Leu Phe Ile Au Phe Leu Asn Xaa Ay
Ay 20 25 <210> 95 <211> 28 <212> PRP <213> Artificial S28iavembe 2063
<223> Synthetic Ami no Acid Sequence <220> <221> AM DATI ON <222> 28 <223>
Asn in position 28 is am dated <400> 95 Ala Ay GQu @y Thr Phe Thr Ser Asp
Leu Ser Lys @ n Leu Au Qu 15 10 15 du Ala Val Arg Leu Phe Ile @u Phe
Leu Lys Asn_20 25 35 28 Novenber 2003 <210> 96 <211> 28 <212> PRT <213>
Artifiti%l §§equence <220> <223> Synthetic Amino Acid Sequence <220> <221>
AM DATTCN [5222> 28 <223> Asn in position 28 is am dated <400> 96 H's Ay
Ala Gy sbhh,Phe  Thr sogfesp Leu Ser Lys Gn Leu u Au 1510 15 du Ala
Val Arg Leu Phe Ile Qu Phe Leu Lys Asn 20 25 <210> 97 <211> 28 <212> PRT

<213><A¢d-i ficial Sequence <220> <223> Synthetic Am no Acid Sequence
<223> Synthetic Aminc Acid Sequence

<220>

<221> AMIDATION

<222> 34

<223> Gly in position 34 is amidated

<400> 57
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Gly

<210> 58

<211> 34

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 34

<223> Gly in position 34 is amidated

<400> 58
Eis Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly

<210> 59
<211> 33
<212> PRT
<213> Artificial Segquence

<220>
<223>» Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 33

<223> Ser in positicn 33 is amidated

<400> 5H9
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Iie Glu Trp Leu Lys Asn Gly Gly Fro Ser



<220> <221> AM DATI ON <222> 28 <223> Asn in position 28 is am dat ed <400>

97 Hs Ay GQu Ala Thr Phe Thr Ser Asp Leu Ser Lys Gn Leu u GQu 10

15 Qu Ala Val Arg Leu Phe Ile Gu Phe Leu Lys Asn 20 25 2&MNCQ®GTQQQ_3_> |
28 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Amino Acid
Sequence <220> ,<221> AM DATI ON ,<222> 28 <223> nin position 28 is

am dzcaaged <400> 98 Hi s Ay Qu GI%/5 Thr Phe Thr Ser "Ala Leu Ser Lys A n Leu

Gu U 151015 du Ala Val Arg Leu Phe Ile Au Phe Leu Lys Asn 20 25
<210> 99 <211> 28 <212> PRT 36 <213> Artificial Sequence <220> <223>
Synt hetiocs Awi no Acid Sequence <220> <221> AM DATI ON <222> 28 <223> Asn in
positkon>283is am dated <400> 99 Ala Ay Qu @y Thr Phe Thr Ser Asp Leu
Ser Ly3l2d ARMWet GQu Gu 15 1015 du Ala Val Arg Leu Phe Ile Gu Trp Leu
Lys ASHLR0ADEG f&21Pb> S¢@@Pnce211> 28 <212> PRT

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 33

<223> Ser in position 33 is amidated

<400> 60
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser

<210> 61

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 32

<223> Ser in position 32 is amidated

<400> 6l
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

<210> B2

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 32

<223> Ser in position 32 is amidated

<400> 62
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15



<213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220>
<221> AM DATI ON <222> 28 <223> Asn in_position 28 is am dated <400> 100

Hs Ay Ala Gy Thr Phe Thr Ser Asp Letr Ser Lys G n Mt G d8Nevembe 20315
AQu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn 20 25 <210> 101 <211> 28

<212> PRT <213> Artjifigia ue <220> > yn hetjc Am no Acid
Sequencﬁ:)e Rgo Bl A $3215 %%W Iﬂ&ﬁ'l%ﬁ 9% %2’2‘@ P %§ Atfd)( |E)n pSIOSI tion 28 is
1H

am dat ed 28 Novenber 2003 <400> is Ay Au Ala Thr Phe Thr Ser Asp Leu
Ser Lysi6d rzMet Qu Gu 15 1015 du Ala Val Arg Leu Phe Ile Gu Trp Leu
Lys Asp1£0325 <210> 102 <211> 28 <212> PRT <213> Artificial Sequence
<220><2x223FrTSynt heti ¢ Ami no Acid Sequence 37 <220> <221> AM DATI ON <222>
28 <2Z3b3Adntificpesitsoan®8 is am dated <400> 102 Hs Ay Au Ay Thr Phe
Thr Ser Ala Leu Ser Lys Gn Mt u du 1510 15 Gdu Ala val Arg Leu Phe
Ile G<§26\'>rp Leu Lys

Asn
ynthetiCT Amino Acid Seguence

<220>

<221> AMIDATION

<222> 31

€223> Pro in position 31 is amidated

<400> 63
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pre
20 25 30

<210> 64

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 31

<223> Pro in position 31 is amidated

<400> 64
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly Pro
20 25 30

<210> 65

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 30

<223> Gly in position 30 is amidated

<400> 65
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly
20 25 30

<210> 66



20 25 <210> 103 <211> 28 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 28 <223> Asn in
position 28 is am dated <400> 103 Hs @y Gu Ay Thr Phe 3hNosembssg04B o
Ser Lys Gn Mt Gu u 151015 Gu Ala Val Arg Leu Phe Ile Qu Trp Leu
Lys Asn 20_25 <210> 104 <211> 28 <212> PRT <213> Artificial Sequence
<220> 0% 2§ x Synthetic Amino Acid Sequence <220> <221> AM DATION <222> 28
<223><§5§§g hALiR9Ssi 4 @DqaB ks ami dated 28 November 2003 <400> 104 Ala Ala G u
Gy Thr Phe Thr Ser Asp Leu Ser Lys An Mt Gu u 15 10 15 Gu Al a Vval
Arg LetpBhe Ile GQu Trp Leu Lys Asn 20 25 <210> 105 <211> 28 <212> PRT
<213><Zy3i Eiwnat i Segienceid2R2@rence223> Synt heti ¢ Amino Acid Sequence <220>
<221> AM DATI ON <222> 28 38 28 Novenber 2003 <223> Asn in position 28 is

am daté&h>
<221> AMIDATION

<222> 29
<223> Gly in position 29 is amidated

<400> 66
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly
20 25

<210> &7

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 29

<223> Gly in position 29 is amidated

<400> 67
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly
20 25

<210> €8

<211> 38

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Seguence

<220>

<221> VARIANT

<222> 31, 36-38

<223> Xaa in positions 31, 36-38 is tPro

<220>

<221> AMIDATION

<222> 38

<223> tPro in postion 38 is amidated

<400> &8
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Xaa Ser
20 25 30
Ser Gly Ala Xaa Xaa Xaa



<400> 105 Ala Ala Qu Gy Thr Phe Thr Ser Asp Leu Ser Lys A n Leu Qu Gu
151015 du Ala vVal Arg Leu Phe Ile_ @u Phe Leu Lys Asn 20 25 <210> 106
<211> 28 <212> PRT <213> Artificial S&juence <220> ~<223>28Nevamber 2A463no
Aci d Sequence <220> <221> AM DATI ON <222> 28 <223> Asn in position 28 is
am dat ed <409> 106 Ala Gy Asp Ay Thr Phe Thr Ser Asp Leu Ser Lys G n Met
Gudu 151015 GQu Aa Val Arg Leu Phe Ile Qu Trp Leu Lys Asn 20 25
<210> 194, ¢5211> 28 <212> PRT <213> Artificial Sequence <220> <223>

Synt heti €. Agi no Acid Sequence <220> <221> AM DATI ON <222> 28 <223> Asn in
posi ti-en:28rrs am dated <400> 107 Ala Ay Asp Gy Thr Phe Thr Ser Asp Leu
Ser Lyg18d mrtethc@hu dquencde 5 10 15 du Ala Val Arg Leu Phe Ile Gu Phe Leu
Lys Asn 20 25 <210> 108 <211> 28 <212> PRT <213> Artificial Sequence

<220><2223> Synthetic Ami no Acid Sequence <220> <221> AM DATI ON
<223> Synthetic Amino Acid Seqguence

<220>
<221> VARIANT
<222> (36)...(38)

<223> Xaa in positions 36-38 is tPro

<220>

<221> AMIDATION

<222> 38

<223> tPro in positicn 38 is amidated

<4Q00> 69
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Xaa Xaa Xaa
35
<210> 70
<211> 37
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Segquence

<220>

<221> VARIANT

<222> 31

<223> Xaa in pesition 31 stands for Nme

<220>

<z221> BMIDATICN

<222> 37

<223>» Pro in position 37 is amidated

<400> 70
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Tle Glu Trp Leu Lys Asn Gly Gly Xaa Ser
20 25 30
Ser Gly Ala Pro Pro
35
<210> 71
<211> 37
<212> PRT

<213> Artificial Seqguence

<220>



<222> 28 <223> Asn in position 28 is am dated <400> 108 Ala Ay Asp Ay Al a
Phe Thr Ser Asp Leu Ser Lys Gn Met Qu QQu 39 1 510 du Ala Val Arg Leu
Phe Ile Qu Trp Leu Lys Asn 20 25 <210% 109 <211> 28 <2128 Newvpmber2603
Artificial Sequence <220> <223> Synthetic Amino Acid Sequence <220> <221>
ANIDAI&gplSﬁiiéf.z <223> . As ﬁg(&psition 28 is am dated 15 <400> 109 Al a
Ay ASp @ VAT Phé ™ ThY "SaF ASH1€u Ser Lys G@n Leu Gu GJu 15 10 15 Qu
Ala Val, Arg Leu Phe Ile G u Phe Leu Lys Asn 20 25 <210> 110 <211> 28
<212>PRE sxd3xwrArtificial Sequence <220> <223> Synthetic Amno Acid
SequereE<22036-3221> VARI ANT <222> 6 <223> Xaa in position 6 stands for
Nal a <2203>Xax221poAMiDATIION36-32225> NR8 <223> Asn in position 28 is am dated
<400> 110 Ala Ay Asp Gy Thr Xaa Thr Ser Asp Leu Ser Lys A n Mt Au Gu

15 1094% du Ala Val Arg Leu Phe Ile Au Trp Leu Lys Asn 20 25
<221> AMIDATION

<222> 37
<223> Nme in position 37 is amidated

<400> 71
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Fhe Ile Glu Trp Leu Lys Asn Gly Gly Xaa Ser
20 25 30
Ser Gly Ala Xaa Xaa
35
<210> 72
<211> 37
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amince Acid Sequence

<220>

<Z221> VARIANT

«<222> 31, 36-37

<223> Xaa in positions 31, 36-37 stands for hPro

<220>

<221> AMIDATION

<222> 37

<223> hPro in pesition 37 is amidated

<400> 72
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Xaa Ser
20 25 30
Ser Gly Ala Xaa Xaa
35
<210> 73
<211> 36
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

«222> 31, 36

<223> Xaa in positions 31 and 36 stands for hPro

<22Q>



<210> 111 <211> 28 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Amino Acid Sequence <220> <221> VAR ANT <222> 6 <223> Xaa i
position 6 stands for Nala 28 Novenber?®2003 <220> 40 28 NO%MFW@OQ%21>
AM DATI ON <222> 28 <223> Asn in position 28 is am dated <400> 111 Ala Ay
Asp GI Thgmé%qlﬁ'{ Ser Asp Leu Ser Lys Gn Leu Qu du 15 10 15 du A a
val A} e Gu Phe Leu Lys Asn 20 25 <210> 112 <211> 28 <212>
PRT <é gd L Cidl r Sepuence 1522024 <223> Synthetic Amino Acid Sequence
<220> <221> AM DATI ON <222> 28 <223> Asn in position 28 is am dated <400>
112 Akgdd y3Asp Ay Thr Phe Ser Ser Asp Leu Ser Lys Gn Met Qu Au 1 5 10
15 Giis Alg dal GFy ghierhePhir |dee Adpuldr FekbelysLgdn ABn @@ 251 <210> 113 <211>
28 <212> PRT <213>5Artificial Sequéfice <220> <223>Synthetic Am no Acid
Sequeﬁt%aA%22Tﬁi Arg Leu Phe Tle Glu g;p Leu Lys Asn Gly géy Xaa Ser
20
Ser Gly Ala Xaa
35

<210> 74

<211> 35

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 35

<223> Ala in position 35 is amidated

<400> 74
Arg Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 1c 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala
35

<210> 75

<211> 30

<212> PRT

<213> Artificial Seqguence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 30

<223>» Gly in position 30 is amidated

<400> 75
His Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly
20 25 30

<210> 76

<211> 2B

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<220>



<221> AM DATI ON <222> 28 <223> Asn in position 28 is am dated <400> 113
Ala Ay Asp Ay Thr Phe Ser Ser Asp Ley Ser Lys Gn Leu Qu GQu 1 5 10 15
Au Ala Val Arg Leu Phe Ile Au Phe Le 7Lys Asn 20 25 <210*8Mavember2003g
<212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid
Sequeng, 1;%%9; <221> AM DATI ON <222> 28 <223> Asn in position 28 is

am dat&gzgﬂﬁ 400> 114 Ala @ y Asp Ay Thr Phe Thr Ala Asp Leu Ser Lys G n
Met Qo8 Yaali® pl0:itin S d4Aha MalnARg Leu Phe Ile Gu Trp Leu Lys Asn 20
25 <210> 115 <211> 28 <212> PRT <213> Artificial Sequence <220> <223>
Synt hetzee> Am no Aci d Sequence <220> <221> AM DATION <222> 28 <223> Asn in
posi ti<GAl2@MIBAHIMNdat ed <400> 115 Ala Ay Asp Ay Thr Phe Thr Ala Asp Leu
Ser Lyg2& wfLeu Gu Ju 15 10 15 Gu Ala Val Arg Leu Phe Ile @u Phe Leu
Lys AS1220 %25 Wppositirs 2&if13nisigtedn12> PRT

<400> 76
His Gly Glu Gly Thr Xaa Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 77

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Seguence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 77
His Gly Glu Gly Thr Phe Ser Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<210> 78

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223>» Synthetic Amino Acid Seguence

<220>

<z221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 78
His Gly Glu Gly Thr Phe Ser Thr Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<21C> 79

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence



<213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220>
<221> AM DATI ON <222> 28 <223> Asn in_position 28 is am dated <400> 116
Ala Ay Asp Ay Thr Phe Thr Ser Ala Letf Ser Lys G n Mt G d8&ievember 208315
AQu Ala Val Arg Leu Phe Ile GQu Trp Leu Lys Asn 20 25 <210> 117 <211> 28
<212> PRI <213> Artificial Sequence <220> <223> Synthetic Amno Acid
SequeQ§§1><%_gggATI?g21> AM DATI ON  <222> 28 <223> Asn in position 28 is

4Q0>

am dateg, < 117 Ala Ay Asp Ay Thr Phe Thr Ser Ala Leu Ser Lys G n Leu
G u Ga23l p3n 1 38s1tGhd A asValiadegn Leu Phe Ile Gu Phe Leu Lys Asn 28
Novenmber 2003 42 20 25 <210> 118 <211> 28 <212> PRT <213> Artificial
Sequenregec=<220> <223> Synthetic Am no Acid Sequence <220> <221> AM DATI ON
<222>H28 K23k A3m Thy PosiThirofer28ly deanfedated 6008 A8 GAka Ay Asp Ay Thr
Phe Thé Ser Gu LeuSer Lys Gdn Met l@u Gu 15 10 35 Qu Ala Val Arg Leu
Phe ||Géuc§%§ ?7%)?%gLPqu§h§¥gﬁe Glu Trp Leu Lys Asn

25

<210> 80

<21li> 28

<21Z> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Seguence

<220>

<221> VARTANT

<222> 10

<223> Xaa 1n position 10 stands for pGly

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 80
His Gly Glu Gly Thr Phe Thr Ser Asp Xaa Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 81

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Segquence

<220>

<221> VARIANT

<222> 22

<223> Xaa 1n position 22 stands for naph

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 81
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Xaa Ile Glu Phe Leu Lys Asn
20 25
<210> 82

<211> 28



20 25 <210> 119 <211> 28 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 28 <223> Asn in
position 28 is amidated <400> 119 Ala @y Asp Gy Thr Phe 3$Nosgmbgr2003,
Ser Lys Gn Leu Qu u 151015 Gu Ala Val Arg Leu Phe Ile GQu Phe Leu
Lys Asp, 20.2p <210> 120 <211> 28 <212> PRT <213> Artificial Sequence
<220> > 2287 ;R hetdeguMBn0 Aci d Sequence <220> <221> AM DATI ON <222> 28
<223> Asn in position 28 is am dated <400> 120 Ala Ay Asp @y Thr Phe Thr
Ser AspzcAla Ser Lys An Met Qu Qu 15 10 15 Gu Ala Val Arg Leu Phe Ile
A u Trp2ile@yviyetAsin2fo 251285 ajowenber 2003 <210> 121 <211> 28 43 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic Ami no Acid Sequence <220>
<221>§§?@\ﬂ>DAAFAICZg§IT <222> 28 <223> Asn in position 28 is ani dated

21> Vv
<222> 23
<223> Xaa in position 23 stands for tBug

<220>

<Z221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> B2
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Xaa Glu Trp Leu Lys Asn
20 25

<210> 83

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

«<222> 28

<223> Asn in position 28 is amidated

<400> 83
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 i5
Glu Ala Val Arg Leu Phe Ile Asp Phe Leu Lys Asn
20 25

<210> 84

<211> 33

<212> PRT

<Z13> Artificial Sequence

<220>
<223> Synthetic Amino Acid Seguence

<220>

<221> AMIDATION

<222> 33

<223» Ser in position 33 is amidated

<400> 84

His Gly Glu Gly Thr Phe Thr Ser Asp Ala Ser Lys Gln Leu Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly Pro Ser

20 25 30
Ser



<400> 121 Ala Ay Asp Gy Thr Phe Thr Ser Asp Ala Ser Lys Gn Leu Qu Gu
151015 dGu Ala vVal Arg Leu Phe Ile Qu Phe Leu Lys Asn 20 25 <210> 122
<211> 28 <212> PRT <213> Artificial S¥quence <220> <223>2%Nuvesaibier 2808 no
Aci d Sequence <220> <221> VARIANT <222> 10 <223> Xaa in position 10
stands for Pgly <220> <221> AM DATI ON <222> 28 <223> Asn in position 28
i's am dated,<400> 122 Ala Ay Asp Gy Thr Phe Thr Ser Asp Xaa Ser Lys Gdn
Met lelé g 1 510 15 du Ala Val Arg Leu Phe Ile GQu Trp Leu Lys Asn 20
25 <219p>.1231 <211> 28 <212> PRT <213> Artificial Sequence <220> <223>
Synt hetix AntiracACl GeSegisence <220> <221> VARI ANT <222> 10 <223> Xaa in
position 10 stands for Pgly <220> <221> AM DATI ON <222> 28 <223> Asn in
positk®1>28 i s am dated 28 Novenber 2003 <400> 123 Ala Gy Asp Ay Thr Phe
Thr Séf23xspyNdgtSeriniys AGiA fssue@ey Au 44 1 5 10

<220>

<221> AMIDATION

222> 29

<223> Gly in position 29 is amidated

<400> 85
His Gly Glu Gly Thr Phe Thr Ser Asp Ala Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly
20 25

<210> B6

<211> 37

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222> 31, 36-37

<223> Xaa in positions 31, 36-37 stands for hPro

<220>

<221> AMIDATION

<222> 37

<223> hPro in position 37 is amidated

<400> B6
His Gly Glu Gly Thr Phe Thr Ser Asp Ala Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Xaa Ser
20 25 30
Ser Gly BAla Xaa Xaa
35
<210> 87
<211> 27
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<2Z1> VARIANT

<222> 1

<223> Xaa in position 1 stands for
4-Imidazolylpropionyl-Gly



AQu Ala Val Arg Leu Phe Ile GQu Phe Leu Lys Asn 20 25 <210> 124 <211> 28
<212> PRT <213> Artificial Sequence <220> <223> Synthetic Amino Acid
Sequence <220> <221> AM DATION <222>3b8 <223> Asn in posi28iNovafibes2003
am dated 15 <400> 124 Ala Ay Asp Ay Thr Phe Thr Ser Asp Leu Ala Lys G n
Mt Gu,6lu 15 10 15 Gu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn 20
25 <210Q71])2Rrrm&ll> 28 <212> PRT <213> Artificial Sequence <220> <223>
Synt hetobg> Agi no Aci d Sequence <220> <221> AM DATION <222> 28 <223> Asn in
posi t i<an32&aksiamodated Q@and2% Ay sQiy AsPLdd) YoddihoPhe Thr Ser Asp Leu
Ala Lys Gn Leu Gu Gu 15 10 15 du Ala Val Arg Leu Phe Ile A u Phe Leu
Lys As@290 25 <210> 126 <211> 28 <212> PRT <213> Artificial Sequence
<220> <2&bp3UTRHOHet i ¢ Ami no Aci d Sequence <220> <221> AM DATION <222> 28
<223> 481y isd posi tion 28 j 5 _ani dat ed

> Asn'1in position 18 amidated

<400> 87
Xaa Glu Gly Thr Phe Thr Ser Asp leu Ser Lys Gln Met Glu Glu Glu
1 5 10 15
Ala Val Arg Leu Phe Ile Glu Trp Leu Xaa Asn
20 25

<210> 88

<Z11> 27

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<Z221> VARIANT

<z222> 1

<223> Xaa in position 1 stands for
4-Imidazolylpropionyl-Gly

<220>

<221> VARIANT

<222> 26

<223> Xaa in position 26 stands for Lys-NH(epsilon) octanoyl

<220>

<221> BMIDATION

<222 27

<Z223> Asn in position 27 is amidated

<400> 88
Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu Glu
1 5 10 15
Ala Val Arg Leu Phe Ile Glu Phe Leu Xaa Asn
20 25

<210> 89
<211> 29
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222>» 1

<223> Xaa in pesition 1 stands for
4-Imidazeolylpropionyl-Gly

<220>




<400> 126 Ala Ay Asp Gy Thr Phe Thr Ser Asp Leu Ser Ala Gn Met Qu Gu
151015 du Ala vVal Arg Leu Phe Ile Qu Trp Leu Lys Asn 20 25 28
Novenber 2003 45 <210> 127 <211> 28 212> PRT <213> Arti 28 Naenshay28Q3e
<220> <223> Synthetic Amino Acid Sequence <220> <221> AM DATION <222> 28
<223> Asn m@gﬁﬂsmi on 28 is am dated <400> 127 Ala Ay Asp Gy Thr Phe Thr

Ser Asé)2 ANla Gnleu Gudu 151015 Gu Ala Val Arg Leu Phe Ile
A u Ph& Tle 2 < <213> Artificial
Sequeng2e <§§% & éggz%%g%ynt hg%%? %%n@r%' E{\g{u]tdpgs%é’ﬁgﬁ%% 2(19 50> <221> AM DATI ON
<222>.280<223> Asn in position 28 is am dated <400> 128 Ala Ay Asp Gy Thr
Phe Thr2fSemmAsgribeu Ser Lys Ala Met Gu Au 1 5 10 15 Gdu Ala Val Arg Leu
Phe | ke2dd usTrp Leu Lys Asn 20 25 <210> 129 <211> 28 <212> PRT <213>
Artificeial GSequrencel W2R029 ig22@dayt hetic Amino Acid Sequence

<400> 89
¥Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu Glu
1 5 10 15
Ala Val Arg Leu Phe Ile Glu Trp Leu Xaa Asn Gly Gly
20 25

<210> 90

<211> 29

<212> PRT

<213>» Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<Z220>

<221> VARIANT

<222> 1

<223> Xaa in pesiticon 1 stands for
4-Imidazolylpropionyl-Gly

<220>

<221> VARIANT

<222> 26

<223> Xaa in position 26 stands for Lys-NH{epsilon) octanoyl

<220>

<221> BMIDATION

<222> 29

<223> Gly in positicn 29 is amidated

<400> 90
Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu Glu
1 S 10 15
Ala Val Arg Leu Phe Ile Glu Phe Leu Xaa Asn Gly Gly
20 25

<210> 91

<211> 27

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222> 1

<223> Xaa in positicn 1 stands for
4-Imidazolylpropionyl-Gly

<220>
<221> VARIANT



<220> <221> AM DATI ON <222> 28 <223> Asn in position 28 is am dated <400>
129 Ala Ay Asp Ay Thr Phe Thr Ser Asp,Leu Ser Lys Ala Leu Qu Qu 5 10
15 du Ala Val Arg Leu Phe Ile Qu Phg Leu Lys Asn 20 25 §1I*de,vnger24}40_§1>
28 <212> PRT <213> Artificial Sequence 28 November 2003 46 <220> <223>
Synt heti,c, Ayi no Aci d Sequence <220> <221> AM DATION <222> 28 <223> Asn in
pOSi 159525 .i.S: am,dat ed #Q02,d300 A 9.Gy A3 G VoI Phe Thr Ser Asp Leu
Ser LyanAa uGu 15 a Val Arg Leu Phe Ile Gu Trp Leu
Lys Asqz220 25 <210> 131 <211> 28 <212> PRT <213> Artificial Sequence
<220> <2g223mISyTicvet i ¢ Ami no Aci d Sequence <220> <221> AM DATI ON <222> 28
<223> <R8h> 147 position 28 is am dated <400> 131 Ala Ay Asp @Ay Thr Phe Thr
Ser AspZBed-vSe¥H (epsi@m aftwnayb i@ pesition PG 15 amgfatedl a Val Arg Leu She Ile
Au Sh(glolﬁguglLys Asn 20 25 <210> 132 <211> 28

Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu Glu

1 5 10 15
Ala Val Arg Leu Phe Ile Glu Trp Leu Asn Xaa
20 25
<210> 92
<211> 27
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222> 1

<223> ¥Xaa in position 1 stands for
4-Imidazolylpropionyl-Gly

<220>

<221> VARIANT

<222> 27

<223> Xaa in position 27 stands for Lys-NH(epsilon) octanoyl

<220>

<221> AMIDATION

222> 27

<223> Lys-NH{epsilon) octanoyl in position 27 is amidated

<400> 92
Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu Glu
1 5 10 15
Ala Val Arg Leu Phe Ile Glu Phe Leu Asn Xaa
20 25

<210> 93

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amine Acid Seguence

<220>

<221> VARIANT

<222> 1

<223> ¥Xaa in position 1 stands for
4-Tmidazolylpropionyl-Gly

<220>
<221> VARIANT
<222> 27



<212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid
Sequence <220> <221> VARI ANT <222> 14 <223> Xaa in positign 14 sta for
pdy <220> <221> AM DATION <222> 28 £223> Asn in positi oA ¥Vembst; ed
<400> 132 Ala Ay Asp Gy Thr She Thr Ser Asp Leu Ser Lys Gn Xaa u Gu

151 . al P I . e Asn 20 25 28
Noven%é%ézé%%g%gil\é%%ggf %525&4%k'§2@égp%&%nt2%§é¥ rlti ficial Sequence
<220>.55223> Synthetic Am no Acid Sequence <220> <221> VARI ANT <222> 14
<223>Xap- mAimgbhi on 14 stands for pdy <220> <221> AM DATION <222> 28
<223><As7p i2A position 28 is am dated <400> 133 Ala Ay Asp Gy Thr Phe Thr
Ser AspzieGl®eim bysit@on dpas@midadef 1 5 10 15 du Ala Val Arg Leu Phe Ile
A u Phe Leu Lys Asn 20 25 <210> 134 <211> 28 <212> PRT <213> Artificial

Sequelié@9<230>
9 ¥aa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu Glu

1 5 10 15
Ala Val Arg Leu Phe Ile Glu Trp Leu Asn Xaa Gly Gly
20 25

<210> 94

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Seguence

<220>

<Z221> VARIANT

<z222> 1

<223> Xaa in position 1 stands for
4-Imidazolylproplionyl-Gly

<220>

<221> VARIANT

<222> 27

<223> Xaa in position 27 stands for Lys-NH({epsilon) octanoyl

<220>

<221> AMIDATION

<222> 29

<223> Gly in postion 29 is amidated

<400> 94
Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu Glu
1 5 10 15
Ala Val Arg Leu Phe Ile Glu Phe Leu Asn Xaa Gly Gly
20 25

<210> 985

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 95
Ala Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25




<223> Synthetic Amino Acid Sequence <220> <221> AM DATI ON <222> 28 <223>
Asn in position 28 is am dated <400> 134 Ala Ay Asp @y Thr Phe Thr Ser
Asp Leu Ser Lys Gn Met Ala Gu 1 5 18 15 du Ala Vval Ar8 Nayemher 2083G u
Trp Leu Lys Asn 20 25 <210> 135 <211> 28 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic Am no Acid Sequence <220> <221> AM DATI ON
<222><§§)<§g3> Asn in position 28 is am dated <400> 135 Ala Ay Asp Ay Thr
Phe TbglﬁkgeAsp Leu Ser Lys G n Leu Ala Qu 15 10 15 du Ala Val Arg Leu
Phe | L& A& ygfPhe Leu Lys Asn 20 25 28 Novenber 2003 <210> 136 48 <211> 28
<212>.PRE 2433 -Al iskhedrak Sequence <220> <223> Synthetic Amino Acid
Sequence <220> <221> AM DATION <222> 28 <223> Asn in position 28 is

am daketh><400> 136 Ala Ay Asp Ay Thr Phe Thr Ser Asp Leu Ser Lys @ n Met
A u Aka23>1SHuetis Anghe ASLE Sgalbengeg Leu Phe Ile Au Trp Leu Lys Asn 20 25

<210> 137
<220>

<221> AMIDATION
<222> 28
<223> Bsn in position 28 is amidated

<400> 96
His Gly Ala Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 97

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

222> 28

<223> Asn in position 28 is amidated

<400> 97
His Gly Glu Ala Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 98

<211> 28

<212> PRT

<213> Artificial Sequence

<z220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<40Q0> 98
His Gly Glu Gly Thr Phe Thr Ser Ala Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25
<210> 99
<211> 28

<212> PRT



<211> 28 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Aci d Sequence <220> <221> AM DATION <222> 28 <223> Asn in S?si tion 28 is

am dated <400> 137 Ala Ay Asp Gy Thr3%he Thr Ser Asp Leu2&&oveyber2008eu
Qu Ala 1510 15 du Ala Val Arg Leu Phe Ile A u Phe Leu Lys Asn 20 25
<210> 138 <211> 28 <212> PRT <213> Artificial Sequence <220> <223>

Synt h&E1T ARTIG ARt F°88%irénce <220> <221> AM DATION <222> 28 <223> Asn in
positi<9£|O 28 is am dated <400> 138 Ala Ay Asp @Ay Thr Phe Thr Ser Asp Leu
Ser L¥§2§ R MLt & UGN ataSskfledd Ala Ala Val Arg Leu Phe Ile Qu Trp Leu
Lys Asn 20 2572105 139 <211> 28 <212> PRT <213> Artifici al Sequence 28
Novemesp2003 49 <220> <223> Synthetic Am no Acid Sequence <220> <221>
AM DATEEN ag22d%0R8 <223> Asn in position 28 is amdated <400> 139 Ala Ay
Asp Geg2ZPhreePhe Thr Ser Asp Leu Ser Lys Gn Leu Qu Qu

<223> Asn in position 28 is amidated

<400> 99
Ala Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<210> 100

<211> 28

<212> PRT

<213>» Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 100
His Gly Ala Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<210> 101

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<4Q00> 101
His Gly Glu Ala Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<210> 102

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence



1510 15 Ala Ala Val Arg Leu Phe Ile Qu Phe Leu Lys Asn 20 25 <210> 140
<211> 28 <212> PRT <213> Artificial gquence <220> <223> t heti c ,Anl no
Aci d Sequence <220> <221> AM DATI ON Sj2222> 2B <223> Asn i%gsﬁ;’éﬁemth‘?ﬁzgg}’i s
am dated <400> 140 Ala Ay Asp Gy Thr Phe Thr Ser Asp Leu Ser Lys G n Mt
Qu du 151015 du AaAa Arg Leu Phe Ile Qu Trp Leu Lys Asn 20 25
<210>.441L <211> 28 <212> PRT <213> Artificial Sequence <220> <223>

Synt hetiic Amimeiéci d Sequence <220> <221> AM DATI ON <222> 28 <223> Asn in
positkme>2831 s am dated <400> 141 Ala Ay Asp Gy Thr Phe Thr Ser Asp Leu
Ser Ly32¥d psidon @uitChu 28115 ai@ddts:d Qu Ala Ala Arg Leu Phe Ile GQu he Leu
Lys Asn 20 25 <210> 142 <211> 28 <212> PRT <213> Artificial Sequence

<4 . . .
ot oy o1 BLI LA 491 8 SPANNEe ACIIRIREY, BR9S <2207 80 <221

5 10 15
Glu Ala Val Arg Leu Phe Tle Glu Trp Leu Lys Asn
20 25
<210> 103
<211> 28
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Seguence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 103
His Gly Glu Gly Thr Phe Thr Ser Asp Ala Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<210> 104

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 104
Ala Ala Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<210> 105

<211> 28

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic Amine Acid Sequence

<220>
<221> AMIDATION
<222> 28



<222> 28 <223> Asn in position 28 is am dated <400> 142 Ala Ay Asp G
Phe Thr Ser Asp Leu Ser Lys Gdn Mt Qu Qu 15 10 15 du Ala Vval Al
Phe Ile Gu Trp Leu Lys Asn 20 25 <210%¥ 143 <211> 28 <2128 Noxember 2003
Artificial Sequence <220> <223> Synthetic Amino Acid Sequence <220> <221>
AM DATI ON <222> 28 <223> Asn in position 28 is am dated <400> 143 Ala Gy
Asp G'$23ThPsPHE BH-t&8Y Asp® B0 EEF Lys G n Leu Gu Gu 15 10 15 Gu Al a
Val Al ey, he Ile Au Phe Leu Lys Asn 20 25 <210> 144 <21]1> 28 <212>
PRT <2 ﬁlz\r i G& alhr SEAUONE 85220 1,05 22313y Bl helh Ca ANGN® Aci d Sequence
<220> 1<221> AM DATIsON <222> 28 <228> Asn in position 28 is am dated <400>
144 Aba, Gy Aspad ethendPhee Thi Ser LAspykeasrSer Lys G n Met Qu Gu 1 5 10
15 GQu Ala Val 2z&rg Ala Phe Ile @ u Trp Leu Lys Asn 20 25 <210> 145 <211>
28 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Amino Acid
Sequeng®> 106

<211> 28

€212> PRT

<213> Artificial Sequence

y Thr
a Leu

<220>
<223>» Synthetic Amino Acid Sequence

<Z20>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 106
2la Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<210> 107

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> BMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 107
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 108

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> 8ynthetic Amino Acid Seguence

<220>

<221> AMIDATION

<222> 28

<223> Asn in positicn 28 is amidated

<400> 108
Ala Gly Asp Gly Ala Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu



<220> <221> AM DATI ON <222> 28 <223> Asn in position 28 is am dated 28
Novenber 2003 51 <400> 145 Ala Ay Asp Ay Thr Phe Thr Ser Asp Leu Ser Lys
Anleu Gu Ju 151015 du Ala Vval® Arg Ala Phe Il e G 28 Rovehher 2983 Asn
20 25 <210> 146 <211> 28 <212> PRT <213> Artificial Sequence <220> <223>
Synt hetl c Am no Aci d Sequence <220> <221> VARI ANT <222> 22 <223> Xaa in

posi tc'; H%g @taﬂgs&aPeP \ igﬁﬁ%ﬂf pAF DATI ON 222> 28 <223> Asn in

posi t foh S ¥p Ay Thr Phe Thr Ser Asp Leu
Ser LysGInI\/thIuGIu 15 10 15 GIuAIaVaI Arg Leu Xaa Ile Gu Trp Leu
Lys Asspm201@2b <210> 147 <211> 28 <212> PRT <213> Artificial Sequence
<220><2:4223% Synthetic Am no Acid Sequence <220> <221> VAR ANT <222> 22
<223><Xaa PRr position 22 stands for Nala <220> <221> AM DATION <222> 28

<213> Artificial Segquence

<220> .
<223> Synthetic Aminc Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 109
Ala Gly Asp Gly Ala Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 110

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222> ©

<223> Xaa in position 6 stands for Nala

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<4Q0> 110
Ala Gly Asp Gly Thr Xaa Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<210> 111
<211> 28
<212> PRT |
<213> Artificial Sequence |

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222> 6

<223> Xaa in position 6 stands for Nala

<220>



<223> Asn in position 28 is am dated <400> 147 Ala Ay Asp Gy Thr Phe Thr
Ser Asp Leu Ser Lys An Leu Qu QQu 151015 Gu Ala Val Arg Leu Xaa Ile
G u Phe Leu Lys Asn 20 25 <210> 148 <241> 28 <212> PRT <§18:é§ Art|f|C| aI
Sequence 28 Novenber 2003 <220> <223> Synthetic Am no Aci

<220> <221> AM DATI ON <222> 28 <223> Asn in position 28 is am dat ed <400>
148 Al@2@G yvasprxdny Thr Phe Thr Ser Asp Leu Ser Lys Gn Met Qu u 1 5 10
15 du¥?Arasval Arg Leu Phe Val Qu Trp Leu Lys Asn 20 25 <210> 149 <211>
28 <Z¥23> PRY L P3sitani £§ cisahniSegeence <220> <223> Synthetic Amino Acid
Sequencg <220> <221> AM DATI O\I <222> 28 <223> Asn in position 28 is

ani dat 1 > 1Gél][ y Thr Phe Thr Ser Asp Leu Ser Lys G n Leu
du di Ciy5 D o8 T@ E?ai‘:\l%{lf ?r AF@ eeuSPhévyainGe Phe dleu Lys Asn 20 25

<210> 150, <2113 r%8Leu 212>,PRT, %%3 AI‘tIfIACI al Sequéhce <220>

e Leu Lys Asn

<210> 112

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Aminoc Acid Sequence

<220>

<221> AMIDATICN

<222> 28

<223> Asn in position 28 is amidated

<400> 112
Ala Gly Asp Gly Thr Phe Ser Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<210> 113

<211> 28

<212> PRT

<213> Artificial Segquence

<220>
<223> Synthetic Amino Acid Seguence

<220>
<221> BAMIDATION
<222> 28
<223> Asn in position 28 is amidated
<400> 113
Ala Gly Asp Gly Thr Phe Ser Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25
<210> 114
<211> 28
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated




<223> Synthetic Amino Acid Sequence <220> <221> VAR ANT <222> 23 <223>
Xaa in position 23 stands for t@y <220> <221> AM DATI ON <222> 28 <223>
Asn in position 28 is am dated <400> 130 Ala Gy Asp Ay Trﬁgﬁg‘gﬁgﬁg&ggh
Asp Leu Ser Lys Gn Mt Au Qu 1510 15 GQu Ala Val Arg Leu P G u
Trp Leu Lys Asn 20 25 <210> 151 <211> 28 <212> PRT <213> Artificial
Sequerid¢@®28 1fovermrber 2003 <220> 53 <223> Synthetic Anmino Acid Sequence
<220> Bla DFSAn R ANNT £D9 Thr oBlac pogLeXageri Aypodit HeonG23 @biands for tAy

<220> .1

<221> DATJ'ON_ <222> 28 <228> Asn in positiéh 28 is am dated <400>
Gl“é‘zlf )&ﬁy Lepo

151 A'a gggy PHe S TFi- g@? LRSp %efisSer Lys Gn Leu Gu Gu 15 10
15 du Ala Val Arg Leu Phe Xaa u Phe Leu Lys Asn 20 25 <210> 152 <211>
28 <2123 PRI <213> Artificial Sequence <220> <223> Synthetic Amino Acid
Sequeree1<280> <221> AM DATI ON

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 115
Ala Gly Asp Gly Thr Phe Thr Ala Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 116

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> BMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 116
Ala Gly Asp Gly Thr Phe Thr Ser Ala Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<21C> 117

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> BAMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 117
Ala Gly Asp Gly Thr Phe Thr Ser Ala Ley Ser Lys Gln Leu Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn




e —————
<222> 28 <223> Asn in position 28 is am dated <400> 152 Ala Ay Asp Gy Thr
Phe Thr Ser Asp Leu Ser Lys An Mt Qu AQu 15 10 15 Gu Ala Val Arg Leu
Phe Ile Asp Trp Leu Lys Asn 20 25 <21032153 <211> 28 <2128 W&lemBd3X003
Artificial Sequence <220> <223> Synthetic Ami no Acid Sequence <220> <221>
AM DATI ON <222>, 28 <223> Asn in_position 28 is am dated <400> 153 Ala Gy
Asp Gy Thr PheZPhr Ser Asp Leu §gr Lys Gn Leu Qu Qu 1510 15 du Aa
Val Argi1404y.Fhe Il e Asp Phe Lou Lys Asn 20 25 <210> 154 <211> 28 <212>
PRT <233> Agtificial Sequence 28 Novenber 2003 54 <220> <223> Synthetic
Am no <Actd pRequence <220> <221> AM DATI ON <222> 28 <223> Asn in position
28 i s <anddatretricd00>%ehbdnAM a Ay Asp Ay Thr Phe Thr Ser Asp Leu Ser Lys
Gn Mt Qu du 1510 15 du Ala Val Arg Leu Phe Ile Gu Ala Leu Lys Asn
20 253?;1’(» 155 <211> 28 <212> PRT <213> Artificial Sequence

> Synthetic Amino Acid Sequence

<220>

<Z21> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 118
Ala Gly Asp Gly Thr Phe Thr Ser Glu Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<210> 119

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Seguence

<220>

<221> BMIDATION

<222> 28

<223> Asn 1n position 28 is amidated

<400> 119
Ala Gly Bsp Gly Thr Phe Thr Ser Glu Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<219> 120

<2il> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> BMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 120
Ala Gly Asp Gly Thr Phe Thr Ser Asp Ala Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25
<210> 121

<211> 28




..

<220> <223> Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 28
<223> Asn in position 28 is am dated <400> 155 Ala Ay Asp @Ay Thr Phe Thr
Ser Asp Leu Ser Lys Gn Leu Gu Au 145 10 15 du A a VaRgMevdmeberPiw3l | e
Gu Ala Leu Lys Asn 20 25 <210> 156 <211> 28 <212> PRT <213> Artificial
Sequen 2;%% > <223> Synthetic Ami no Acid Sequence <220> <221> AM DATI ON
<222><§§3>< S 4 Qli% Rosition 28 is amdated <400> 156 Ala Gy Asp Ay Thr
Phe Thr Ser p u grri_yanIVEtGuGu 151015 du Ala Val Arg Leu
Phe Ikezddu Trp Ala Lys Asn 20 25 <210> 157 <211> 28 <212> PRT <213>
Artifiernl sHeeHiene enrsddlirid<dLidznynthetic Amino Acid Sequence 28 Novenber
2003 <220> 55 <221> AM DATI ON <222> 28 <223> Asn in position 28 is

am datregh><400> 157 Ala Ay Asp Gy Thr he Thr Ser Asp Leu Ser Lys G n Leu

Qu Giglgéilg?l%‘ﬁ% Gu Ala Val Arg Leu Phe Ile Gu Phe Ala Lys Asn 20 25

<223> Asn in positicn 28 is amidated

<400> 121
Ala Gly Asp Gly Thr Phe Thr Ser Asp Ala Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 122

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222> 10

<223> Xaa in position 10 stands for Pgly

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 122
Ala Gly Asp Gly Thr Phe Thr Ser Asp Xaa Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<210> 123

<211> 28

<Z21l2> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222> 10

<223> Xaa in position 10 stands for Pgly

<220>

<221> AMIDATION

<222> 2B

<223> Asn 1in position 28 is amidated

<400> 123
Ala Gly Asp Gly Thr Phe Thr Ser Asp Xaa Ser Lys Gln Leu Glu Glu




<210> 158 <211> 28 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 28 <223> Asn in
position 28 is amidated <400> 158 Ala @y Asp Gy Thr Phe IRNSRMESDIRY
Ser Lys Gn Mt Gu u 151015 Gu Ala Val Arg Leu Phe Ile Qu Trp Leu
Ala Asn 20 25 <210> 159 <211> 28 <212> PRT <213> Artificial Sequence
<220> 1<223> ?S%nt hetic Am no Acid Sd§uence <220> <224> AM DATION <222> 28

<223> “A8rfhEnY %irﬁiltfﬁl 98° iIdeathudAbedee405>Pa59 Ala Ay Asp @y Thr Phe Thr
Ser Asp Leu Ser Eys Gnleu Gu &u 1510 15 Gu Al a Val Arg Leu Phe Ile
G u Phedey,pl a Asn 20 25 <210> 160 <211> 28 <212> PRT <213> Artificial
Sequenee;<220> <223> Synthetic Am no Acid Sequence <220> <221> AM DATI ON
<222><28<223> Ala in position 28 is anm dated 28 Novenber 2003 56 <400> 160

<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in positicn 28 is amidated

<400> 124
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ala Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<210> 125

<211> 28

<212> PRT

<213>» Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATICN

<222> 28

<223> Asn in position 28 is amidated

<400> 125
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ala Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 126

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Bmino Acid Sequence

<220>

<221> AMIDATIOCN

<222> 28

<223> Asn in pesition 28 is amidated

<400> 126
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Ala Gln Met Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25




Ala Ay Asp Gy Thr Phe Thr Ser Asp Leu Ser Lys Gn Mt Gu Gu 1 5 10 15
GQu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Ala 20 25 <210> 161 <211> 28
<212> PRT <213> Artificial Sequence <220> <223> Syntheti Co2RR 5@%1@003
Sequence <220> <221> AM DATI ON <222> 28 <223> Ala in position

am dated <400> 161 Ala Ay Asp Gy Thr Phe Thr Ser Asp Leu Ser Lys @ n Leu
du G%G1%7118710 15 du Ala Val Arg Leu Phe Ile Au Phe Leu Lys Ala 20 25
<210> Efg 28211> 38 <212> PRT <213> Artificial Sequence <220> <223>

Synt hé mna £ a_{% quence <220> <221> AM DATI ON <222> 38 <223> Pro in
posi ti on 3§ 's am datéd 5500> 162 Ala Ay Qu Ay Thr Phe Thr Ser Asp Leu
Ser Lysodgdn Mt Gu Au 151015 Gu Ala Val Arg Leu Phe Ile GQu Trp Leu
Lys Asp {5 ¥yAnetPE S8t RQa25.30..Ser Ay Ala Pro Pro Pro 35 <210> 163
<211> 38 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Aci d Sezuence <220>

<221> AMIDATION

<222> 28

<223> Asn in pesition 28 is amidated

<400> 127
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Ala Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 128

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic BAmino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 128
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Ala Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Giu Trp Leu Lys Asn
20 25

<210> 129

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 129
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Ala Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 130

<211> 28

<Z212> PRT

<213> Artificial Sequence




<221> AM DATI ON <222> 38 <223> Pro in position 38 is am dated 28 Novenber
2003 <400> 163 Hs Ay Ala @y Thr Phe Thr Ser Asp Leu Ser Lys Gn Leu Qu
G u 57 28 Novenber 2003 1 5 10 15 Gu4Al a Val Arg Leu Phe Jdg® G%Mbglhgt)é&eu
Lys Asn Gy Gy Pro Ser 20 25 30 Ser Ay Ala Pro Pro Pro 35 <81 > 16

<211> 37 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Aci d S&gb@nce <220> <221> AM DATI ON <222> 37 <223> Pro in position 37 is

am dat < S . G.u Ala Thr Phe Thr Ser Asp Leu Ser Lys G n Mt
Gu GI% 33%3{9%&% M@nﬁqﬁl&j VAT“AFg Leu Phe Ile Gu Trp Leu Lys Asn Ay Gy
Pro Se30 25 30 Ser Ay Ala Pro Pro 35 <210> 165 <211> 36 <212> PRT
<213> <Arti famgebatroRequence <220> <223> Synthetic Amino Acid Sequence <220>
<221> <ARPDAEBI ON <222> 36 <223> Pro in position 36 is am dated <400> 165
H s Q28 s yn TheiBlhe ThrisSefidAted Leu Ser Lys Gn Met Qu Au 1 5 10 15

AQu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay Gy Pro Ser
<400> 130
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Ala Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<210> 131

<211> 28

<212> PRT

<213>» Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 131
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Ala Glu Glu
1 5 10 15
Giu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 132

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> VARIANT

<222> 14

<223> Xaa in position 14 stands for pGly

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 132
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Xaa &lu Glu
1 3 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25
<210> 133

<21i> 28




20 25 30 Ser Ay Ala Pro 35 <210> 166 <211> 36 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220> <221>
AM DATI ON <222> 36 <223> Pro in posit47on 36 is am dated 538 }éR@mbke&005a
Gy Gu Gly Thr Phe Thr Ser Asp Ala Ser Lys Gn Leu Qu Gu 15 10 15 Qu
Al a Val gRLeu Phe Ile Qu Phe Leu Lys Asn Gy Gy Pro Ser 20 25 30 Ser

dy AFalPr&RB5 <210> 167 <211> 35 <212> PRT <213> Artificial Sequence
<220><2]<’2"2é5“§>%ﬁf?11e13?8“e&r??no Aci d Sequence <220> <221> AM DATION <222> 35
<223>_ A@ in position 35 is anmidated <400> 167 Ala Ay Gu Gy Thr Phe Thr
Ser Agpzsljegyrﬁ% tky%ngjg Alggg Gllefdy 151015 Gu Ala Val Arg Leu Phe lle
G u Trp Leu Lys Asn Gy Pro Ser 20 25 30 Ser Gy Ala 35 <210> 168
<211>3h> <212> PRT <213> Artificial Sequence <220>

<221> VARIANT

<222> 14

<223> Xaa in position 14 stands for pGly

<Z20>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 133
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Xaa Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 134

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 134
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Ala Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<Z210> 135

<211> 28

<z212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> AMIDATIOCN

<222> 28

<223> Asn in position 28 is amidated

<400> 135

Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Ala Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn

20 25

<210> 136



<223> Synthetic Am no Acid Sequence <220> <221> AM DATI ON <222> 35 <223>
Ala in position 35 is am dated <400> 168 H's Ay Ala Gy Thr Phe Thr Ser
Asp Leu Ser Lys Gn Leu Gu Qu 15 18815 du Al a Val ArggNuvEheet bgoE U
Phe Leu Lys Asn Ay Gy Pro Ser 20 25 30 Ser Gy Ala 35 <210> 169 <211>
34 <2123 PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid
Sequergczq;; > <221> AM DATI ON <222> 34 28 Novenber 2003 59 <223> Gy in
posi tl@q3§4hﬂt§f§gga(ja§ 5400> 169 H's Gy Gu Ala Thr Phe Thr Ser Asp Leu
Her Lys G n Met Qu U 1510 15 Gu A a Val Arg Leu Phe Ile GQu Trp Leu
Lys Asee2@y Ay Pro Ser 20 25 30 Ser Ay <210> 170 <211> 33 <212> PRT
<213> <Aetr fdyokbdt iSeuiencre <P 203uensd23> Synthetic Ami no Acid Sequence <220>
<221> AM DATI ON <222> 33 <223> Ser in position 33 is anmi dated <400> 170

Hs A28 u Ay Thr Phe Thr Ser Ala Leu Ser Lys Gn Mt Gu Gu 15 10 15
221> AMIDATION

<222> 28
<223> Asn in position 28 is amidated

<400> 136
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Ala
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Len Lys Asn
20 25

<210> 137

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic BAmino Acid Seguence

<220>

<Z21> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 137
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Ala
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 138

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence
<220>
<221> AMIDATICN
<222> 28
<223> Asn in position 28 is amidated
<400> 138
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Ala Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25
<210> 139
<21l> 28
<212> PRT

<213> Artificial Seguence




e

Gu Ala Val Arg Leu She Ile Qu Trp Leu Lys Asn Gy Gy Pro Ser 20 25 30
Ser <210> 171 <211> 32 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Amino Acid Sequence <220> <221> AM DATI ON <222283RovedBer 2603 i N
position 32 is am dated <400> 171 Ala Ay Au Gy Thr Phe Thr Ser Asp Leu
Ser Ly&z%” Mt Gu Gu 15 10 15 1(()5! ulélza VglllArgzLeuzfge Hg_ Slzli3l-rp Leu
Lys As ro, Her 20, 30 <210> < > < >

A)r/ti fi{:éizal ysggfq%%ﬁge%%0§01dzg§§§n§§/nt hetic Anmino Acid Sequence <220> <221>
AMTDAT0M <222> 32 28 Novenber 2003 60 <223> Ser in position 32 is

am dated1<400Qpadt® Hs Ay Ala Gy Thr Phe Thr Ser Asp Leu Ser Lys G n Leu
GQu du224 28 10 15 du Ala Val Arg Leu Phe Ile Gu Phe Leu Lys Asn Ay Gy
Pro Se#?220 #4258 B0 p<2l0»nl73B is<dibi=t38d <212> PRT <213> Artificial Sequence

<220> ;gz:ggsynt hetic Am no Acid Sequence <220> <221> AM DATI ON
<400>

Ala Gly Asp Gly Thr FPhe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Ala Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 140

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 140
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser lLys Gln Met Glu Glu
1 5 10 15
Glu Ala Ala Arg Leu Phe Ile Glu Trp Leu Lys Asn
20 25

<210> 141

<211> 28

<Z212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> Z8

<223> Asn in position 28 is amidated

<400> 141
Ala Gly Asp Giy Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Ala Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 142

<211> 28

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic Amino Acid Sequence

<220>




<222> 31 <223> Pro in position 31 is amdated <400> 173 Hs Ay du Al a Thr
Phe Thr Ser Asp Leu Ser Lys Gn Met Qu Qu 15 10 15 Gu Ala Val Arg Leu
Phe Ile Gu Trp Leu Lys Asn Gy Gy Prsm 20 25 30 <210> 17428 ’gpitmbe? 206312>
PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence
<220> <221> AM DATI ON <222> 30 <223> @y in position 30 is am dated <400>
174 Hre2ld yp@AGI@ y Thr Phe Thr Ser Ala Leu Ser Lys Gn Leu Qu u 1 5 10
15 G#A aVal Arg Leu Phe Ile Au Phe Leu Lys Asn Ay @y 20 25 30 <210>
175 €9%3p>Rom incpaRLipRES<Dy Poidghedf j ci al Sequence <220> <223> Synthetic
égn no(fbcd d quence <220> <221> A(I\)/I DATI7C]\| <222> 29 <223>TrC];I yPihn _;I)_gsi tSi on
is enthe r e r Ser
Asp Leggﬂgg? 3’ g% Nﬂ% o &h;%% %% %%JS g ﬁj@ u%kxqeg\}% rg Leu Phe Ile Qu

Phe Lew: Lys Asnr3 meaop}%SIfgLQa %6Le§%;>1{5318 <212> PRT <213> Artificial
Sequence 20

<210> 143

<21i> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Seguence

<220>

<221> BRMIDATICN

<222> 28

<223> Asn in position 28 is amidated

<400> 143
Bla Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Ala Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 144

<2il> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 144
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Ala Phe Ile Glu Trp Leu Lys Asn
20 25

<210> 145

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 1s amidated



<220> <223> Synthetic Am no Acid Sequence <220> <221> VARI ANT <222> 31,
36-38 <223> Xaa in positions 31, 36-38 stands for tPro <220> <221>
AM DATI ON <222> 38 <223> tPro in posititon 38 is am dated 1R N6O&mbar20dh s
Gy Ala Ay Thr Phe Thr Ser Asp Leu Ser Lys Gn Mt Qu Au 15 10 15 du
Al a Val Argl%eu Phe Ile Qu Trp Leu Lys Asn Gy Gy Xaa Ser 20 25 30 Ser

a

>

Ay Alg X8 Xaa $3andh 52105 17, <2112, 38, <212> PRI <213> ArLifi cial

Sequenge <§V2 27238 SYRtHE P'E AP i Al MR dUgnte? £29089 <221> VARI ANT
1 1

<222> @36- 38 9223 XA% ihePOSI LI ONS. 'u3§y55tA§§dS for tPro <220> <221>

AM DATI ON <222>203q8 <223> tPro inpsposition is am dated <400> 177 Hs Gy

G u Ala Thr Phe Thr Ser Asp Leu Ser Lys Gn Met Gu Au 151015 du Aa

Val Arglbeu4ehe Ile Qu Trp Leu Lys Asn Ay Ay Pro Ser 20 25 30 Ser Gy

Al a Xagézg(?ag?éaa 35 <210> 178 <211> 37 <212> PRT <213> Artificial Sequence
<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> VARIANT

<222> 22

<223> Xaa in position 22 stands for Nala

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 146
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys GIln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Xaa Ile Glu Trp Leu Lys Asn
20 25

<210> 147

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222> 22

<223» Xaa in position 22 stands for Nala

<220>

<Z221> AMIDATION

«<222> 28

<223> Asn in position 28 is amidated

<400> 147
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Xaa Ile Glu Phe Leu Lys Asn
20 25

<210> 148

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence




28 Novenber 2003 62 <220> <223> Synthetic Am no Acid Sequence <220> <221>
VARI ANT <222> 31, 36-37 <223> Xaa in positions 31, 36-37 stands for Nne
<220> <221> AM DATION <222> 37 <223>2Nme in position 37 28 Noviedetee@00200>
178 His Gy Au Ay Thr Phe Thr Ser Ala Leu Ser Lys dn Mt Gu Gu 1 5 10
15 Gu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Gy Gy Xaa Ser 20 25
30 Sgp,[dy Ala Xaa Xaa 35 <210> 179 <211> 36 <212> PRT <213> Artificial
Sequense <2gPrree23> Synthetic Amino Acid Sequence <220> <221> VAR ANT
<222>.3dp- 36 <223> Xaa in position 31 and 36 stands for hPro <220> <221>
AM DAT?ON as222>p36t<223% bPraaibargaosition 36 is am dated <400> 179 Ala Ay
GQu Ay Thr Phe Thr Ser Asp Leu Ser Lys Gn Mt GQu Au 15 1015 du Aa
Val Ar¢fed4®he Ile Au Trp Leu Lys Asn Ay Ay Xaa Ser 20 25 30 Ser Ay

Al a Xa& FBYIFPOSl1ghr el Thr 35 Agp] Psu PRYT Lys Gln Met Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Val Glu Trp Leu Lys Asn
20 25

<210> 149

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 149
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Val Glu Phe Leu Lys Asn
20 25

<210> 150

<211> 28

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<Z21> VARIANT

<222> 23

<223> Xaa in position 23 stands for tGly

<Z20>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 1590
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Xaa Glu Trp Leu Lys Asn
20 25

<210> 151

<211> 28

<212> PRT

<213> Artificial Sequence

<220>



<213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220>
<221> AM DATI ON <222> 35 <223> Ala in position 35 is am dated 28 Novenber
2003 <400> 180 63 His Ay Ala Gy Thr Phe Thr Ser Asp Leu 28Néoyembdr20G
Gu du 151015 du Ala val Arg Leu Phe Ile Gu Trp Leu Lys Asn Ay Ay
Pro Ser,. .20 25 3Q Ser (%é’i Ala 35 <210> 181 <211> 30 <212> PRT <213>

ArtifiGral “EBYUENEeMUPI0A 398 K nt heti c Amino Acid Sequence <220> <221>
AM DATLON, <222> 30 <223> @y in position 30 is am dated <400> 181 H's Gy
Asp Alag,ThrRhgeThr Ser Asp Leu Ser Lys An Met Gu Au 1510 15 du Ala
Val ArgzbepsPhe Ile Qu Trp Leu Lys Asn Ay Gy 20 25 30 <210> 182 <211>
39 <2%2» RRI x2}3mitAkhi i giahasSeguence <220> <223> Synthetic Arino Acid
Sequence <220> <221> AM DATI ON <222> 39 <223> Ser in position 39 is
am dat<€dt=<400> 182 Ala Ay Gu @y Thr Phe Thr Ser Asp Leu Ser Lys @ n Mt
G u F<d21> BRMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 151
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Xaa Glu Phe Leu Lys Asn
20 25

<210> 152

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 152
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Asp Trp Leu Lys Asn
20 25

<210> 153

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Bmino Acid Seguence

<220>

<221> BMIDATION

<2272> 2B

<223> Asn in position 28 is amidated

<400> 153
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Asp Phe Leu Lys Asn
20 25

<210> 154

<211l> 28

<212> PRT

<213> Artificial Sequence



151015 du Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Gy Gy Pro Ser
20 25 30 Ser Ay Ala Pro Pro Pro Ser 35 <210> 183 <211> 39 <212> PRT
<213> Artificial Sequence <220> <223>>Synthetic Anino Aci 383éoneenbe 20030>
<221> AM DATI ON <222> 39 <223> Ser in position 39 is am dated 28 Novenber
2003 <400p> 183 64 Ala Gy Ala Ay Thr Phe Thr Ser Asp Leu Ser Lys G n Leu
A u s3] Srdidida ﬂigogch@éq g.Leu Phe Ile GQu Phe Leu Lys Asn Ay Gy
Pro Ser 2025 30 Ser y Ala Pro Pro Pro Ser 35 <210> 184 <211> 27
<212><PRI> <213> Artificial Sequence <220> <223> Synthetic Am no Acid
Sequereel<2B00ATISR21> VARI ANT <222> 1 <223> Xaa in position 1 stands for
4- | m déazot ¢Bpropi onyl -Ay <220> <221> VAR ANT <222> 26 <223> Xaa in

posi t iK6#26s8tiandss ftapn L3k iNHmPsiddon) oct anoyl <220> <221> AM DATI ON
<222><§070><%§§> Asn in position 27 is am dated

Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Ala Leu Lys Asn
20 25
<210> 155
<Z211> 28
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 155
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Ala Leu Lys Asn
20 25

<210> 156
<211> 28 .
<212> PRT
<213> Artificial Seqguence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 156
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Ala Lys Asn
20 25

<210> 157

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Aminoc Acid Sequence

<220>



<400> 184 Xaa G u Ay Thr Phe Thr Ser Ala Leu Ser Lys Gdn Mt Gu Qu Gu
1510 15 Ala Val Arg Leu Phe Ile Qu_Trp Leu Xaa Asn 20 25 <210> 185
<211> 27 <212> PRT <213> Artificial SBquence <220> <223>2&Naveabes 2803n0
Aci d Sequence <220> <221> VARIANT <222> 1 <223> Xaa in position 1 stands
for 454 Qﬁ‘fﬂﬂgﬂ?r opi onyl -Ay <220> <221> VARI ANT <222> 26 <223> Xaa in
posi t Lep26gstands for Lys-NH(epsilon) octanoyl <220> <221> AM DATI ON
<222><243><2233A P88k iitRoP0si L i Qiddrdss am dated 28 Novenmber 2003 65 28

Novenber 2003 <400> 185 Xaa Gu Gy Thr Phe Thr Ser Ala Leu Ser Lys A n Leu

Gu Gkwoad @571 5 10 15 Ala Val Arg Leu Phe Ile Gu Phe Leu Xaa Asn 20 25
<210>2186Lly 2P S1P Ihr <Pe) ShPREr 235e\rdeir f Iyci @hn Segquenc6l=220> <223>
Synthetic Amino Aci @ Sequence <220>19<221> VARI ANT X222> 1 <223> Xaa in
posi t Fbh Aias‘faén%g 6+ P LhE cﬁ%ﬂoﬁﬂ ArdpivemA~ Ay <220>

<210> 158

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Seguence

<220>

<221> AMIDATION

<222> 28

<223> Asn in positicn 28 is amidated

<400> 158
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Ala Asn
20 25

<210> 159

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 159
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Ala Asn
20 25

<210> 160

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> BAla in position 28 is amidated



<221> VARI ANT <222> 26 <223> Xaa in position 26 stands for Lys-NH(epsilon)
oct anoyl <220> <221> AM DATI ON <222> 29 <223> @y in position 29 is
ami dat ed <400> 186 Xaa G u Ay Thr PheXThr Ser Ala Leu Ser 28 Nov@ntbdV2003 u
Qu du 1510 15 Ala Val Arg Leu Phe Ile Qu Trp Leu Xaa Asn Ay Gy 20
25 <21 o 1% <211> 29 <212> PRT <213> Artificial Sequence <220> <223>
Synt hgg?c; no Acid s&%u%gce <220>  <221> VARIANT <222> 1 <223> Xaa in
posi tion J’}ystse?ngsyf%rr - I'it daZ ol $H Qg‘bpsieﬂinws- &Yy Me50h Ci%o1> VAR ANT
<222>;26 522931 X2g il Pesitil on 26,5t ands  f or, Lys- NH(epsilon) octanoyl <220>
<221> AM DATI ONzp<222> 29 <223> &'y in position 29 is am dated 66 <400> 187
Xaa Gu Ay Thr Phe Thr Ser Ala Leu Ser Lys GAn Leu GQu Gu Gu 15 10 15
Al a Vabt1argéleu Phe Ile A u Phe Leu Xaa Asn Ay Ay 20 25 <210> 188 <211>
27 <22P> PRT <213> Artificial Sequence <220> <223> Synthetic Amino Acid
Sequefg¥> PRT
<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> AMIDATION

<222> 28

<223> Ala in position 28 is amidated

<400> 161
Ala Gly Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Ala
20 25

<210> 162

<211> 38

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Segquence

<220>

<221> AMIDATION

<222> 38

<223> Pro in position 38 is amidated

<400> 162
Ala Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Proc Pro
35
<210> 163
<211> 38
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Segquence

<220>

<221> AMIDATION

<222> 38

<223> Pro in position 38 is amidated

<400> 163
His Gly Ala Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu




<220> <221> VARI ANT <222> 1 <223> Xaa in position 1 stands for _

4-1 m dazol yl propi onyl -Ay <220> <221> VARI ANT <222> 27 <223> Xaa in
position 27 stands for Lys-NH(epsilon) dct anoyl <220>  <22128 NévebeX003
<222> 27 <223> Lys-NH(epsilon) octanoyl in position 27 is am dated <400>
18B Xaa, Gu Gy Thr Phe Thr Ser Ala Leu Ser Lys An Mt Qu du Qu 15 10
15 Alg Val_Arg Phe, || e G Bu Asn Xaa 20 2585<210> 189 <211> 27
<212> <135 gt FY civsl 1§ lé 5 %9226%8 A5908Ly g&hﬁﬁé’t 7 Amino Acid

Sequengs 2402, 54212, VARI Al\rl' <222> 1 <223> Xaa i'n position 1 stands for
4-1 m dazol yl pgsopi onyl -Ay <220> <221> VARI ANT <222> 27 <223> Xaa in
position 27 stands for Lys-NH(epsilon) octanoyl <220> <221> AM DATI ON
<222> ZL0x2P3> Lys- NH(epsil on) octanoyl 28 Novenber 2003 <400> 189 67 Xaa
du A$Thr3Phe Thr Ser Ala Leu Ser Lys Gn Leu Qu Gu Glu 1 5 10 15 Ala
Val Argllgéupﬁﬂhe lle Au Phe Leu Asn Xaa

3> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 37

<223> Pro in position 37 is amidated

<400> 164
His Gly Glu Ala Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 1¢ 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Proc Ser
20 25 30
Ser Gly Ala Pro Pro
35
<210> 165
<211> 36
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 36

<223> Pro in position 36 is amidated

<400> 165
His Gly Glu Gly Thr Phe Thr Ser Ala Leu Ser Lys Gln Met Glu Glu
1 5 10 i5
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro
35
<210> 166
<211> 36
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 36

<Z23> Pro in position 36 is amidated



20 25 <210> 190 <211> 29 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Amino Acid Sequence <220> <221> VARIANT <222> 1 <223> Xaa in
positon 1 stands for 4-1midazolyl propifonyl -Ay <220> <2228 NeaRmANT 200322>
27 <223> Xaa in position 27 stands for Lys-NH(epsilon) octanoyl <220>

<221> { @%%CN <222> 29 <223> dy in p05|t|on 29 is am dated <400> 190
Xaa h Ser u uGu 1510 15
Ala é |£eheG i §e§ Aﬁ%ulis a%’%p“ ) ﬁo* 5 $o705 151 <2115

29 <8}1‘2%15’R351<311<§>Leﬁ\rﬁﬂef|1§é @1um@way§%>alf%a§>p§y@&@etl ¢ Am no Acid
Sequence <220> 26221> VARI ANT <222> 1 <223> Xaaipn position 1 stands for
4- | m dazolylpraoptonyl -y <220> <221> VARI ANT <222> 27 <223> Xaa in
position 27 ¥t ands for Lys-NH(epsilon) octanoyl <220> <221> AM DATI ON

<222> 29
<210> 167

<211> 35
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> AMIDATION

<222> 35

<223> Ala in position 35 is amidated

<4Q00> 167
Ala Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 1%
Glu Ala Val Arg Leu Phe Tle Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala
35

<210> 168

<211> 35

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amince Acid Sequence

<220>

<221> AMIDATION

<222> 35

<223> Ala in position 35 is amidated

<400> 168
His Gly Ala Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala
35

<210> 169

<211> 34

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>
<221> AMIDATION
<222> 34



<223> Gly in position 29 is am dated 28 Novenber 2003 <400> 191 Xaa Qu Qy
Thr She Thr Ser Ala Leu Ser Lys Gln Leu Gu Qu Qu 68 1 5 10 Ala Val Arg
Leu Phe Ile Qu Phe Leu Asn Xaa Gy dy?20 25 <210> 192 <2BINo28mbe22003
PRT <213> Artificial Sequence <220> <223> Synthetic 2\91 no Agl df Sequence 15
<220> VAR . <222> 27 <223> Xaa in position stands for
Lys-NI—T(Zgégi lgn)ﬁR c?g%%oyﬁ %ézlfo%mm%%ﬁ% AM DATI ON  <222> 28 <223> Asn in

posi ti€moR81dos am dated <400> 192 Ala Gy Gu Ay Thr Phe Thr Ser Asp Leu
Ser LyI-SisGBDy et Gaured helry 6 l\ép ﬁuusﬂ a yaélnAﬁgt IG%H éalh'le e Gu Trp Leu
Xaa ASri 20 25 <210> 493 <211> 28 <@il2> PRI <213> Ankificial Sequence
<220> Gla2RBs> VEY mMidyel¢c PAri hie At drSeguienge Aéﬂ?@% cR2213 AARI ANT <222> 27
<223> Xaa in posi%ion 27 stands f26r Lys-NH(epsiloB) octanoyl <220> <221>
AM DATI®EN1%222> 28 <223> Asn in position 28 is am dated <400> 193

<210> 170

<211> 33

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> BMIDATION

<222> 33

<223> Ser in position 33 is amidated

<400> 170
His Gly Glu Gly Thr Phe Thr Ser Ala Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser

<210> 171

<211> 32

<212> PRT

<213> Artificial Segquence

<220>
<223> Synthetic Aming Acid Sequence

<220>

<221> AMIDATION

<222> 32

<223> Ser in position 32 is amidated

<400> 171
Ala Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

<21C> 172

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>
«<2Z221> BAMIDATION
<222> 32



e —————,—

Ala dy Qu Gy Thr Phe Thr Ser Asp Leu Ser Lys G n Leu Gu Gu 1 5 10 15
Au Alg Val Aré Leu Phe Ile Qu Phe Leu Xaa Asn 20 25 <210> 194 <211> 30
<212> PRT <213> Artificial Sequence <220> <223> Synthetic 28NoQedbe2003
Sequence 28 Novenber 2003 <220> 69 28 Nove?ber |200§% <2t21> ViA\RLégr(l); <3§§i>27
<223> [ sition 27 t ands Lys- NH( epsi | on) oct anoy

AﬁAZ%ATQI%O%I &fpg pﬁﬁl >§G]IS Jrflaﬁ(%gl %/I on 30 is anmidated <400> 194 Ala Ay
G u Aysghbri£2he Thr Ser Asp Leu Ser Lys Gn Mt Gu du 151015 du Aa
Val Argslew Bhe dilyer@ wnlrfh.lew: %ag AsnsG ¥, gCYl guz% 30 1;210> 195 <211>
30 <212> PRT <213> #rtificial Sequence <220> 35 Ygynitetic Amno Acid
Sequerde ARP@=l A2 Lleu \PAR| ANTGLL2R2 L7 L¥2 23 % @i@aclp pR9siédd on 27 stands for
Lys- NH( epsi | on) Pt anoyl <220> <221> AM DATION 222> 30 <223> dy in
p05|t| on_30 |s am dated <400> 195 Ala Ay Gu @y Thr Phe Thr Ser Asp Leu
Ser gg nPeu Gu Gu 151015 Gu Ala Val Arg Leu Phe Ile Gu Phe Leu

Xaa Asly YPRQEI y

<213> Artificial Sequence

<220>
<Z23> Synthetic Amino Acid Sequence

<220>

<Z221> AMIDATION

<222> 31

<223> Prec in position 31 is amidated

<400> 173
His Gly Glu Ala Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro
20 25 30

<210> 174

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<Z21> AMIDATION

<222> 30

<223> Gly in position 30 is amidated

<400> 174
Eis Gly Glu Gly Thr Phe Thr Ser Ala Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly
20 25 30

<210> 175

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Seguence

<220>

<221> AMIDATION

222> 29

<223> Gly in position 29 is amidated

<400> 175
Ala Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu



20 25 30 <210> 196 <211> 28 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic Ami no Acid Sequence <220> <221> VARI ANT <222> 28 <223>
Xaa in position 28 stands for Lys-NH(epsilon) oct anoyl <22@8 Ne¥éhber 2003
AM DATI ON <222> 28 <223> Lys-NH(epsilon) octanoyl in position 28 is

am dat gd <400> 196 a @Gy Glu dy Thr Phe Thlr S(Ca;r A:shps) LEu Si; Lg/(S G?B g/gt
Au d Al a .V eu. Phe | u p Leu n Xaa

25 <210% %lgagvg‘gngﬁJ‘zs%iz% >e{31‘%%5§g S ORF i Gival Sequence <220> <223>
Synthetic Am no Acid Sequence <220> <221> VARI ANT <222> 28 <223> Xaa in
posi ti«wno287st ands for Lys-NH(epsilon) octanoyl <220> <221> AM DATI ON
<222> 281x2B3> Lys- NH(epsilon) octanoyl in position 28 is am dated <400>
197 Agl& ¥R u Ay Thr Phe Thr Ser Asp Leu Ser Lys Gn Leu Gu Gu 15 10
15 QYA £VAfiArg fssuePte |le G u Phe Leu Asn Xaa 20 25 <210> 198 <211>

30 <2125 PRT
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222> 31, 36-38B

<223>» Xaa in positions 31, 36-38 stands for tPro

<220>

<221> AMIDATICN

<222> 38

<223> tPro in position 38 is amidated

<400> 176
His Gly Ala Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Xaa Ser
20 25 30
Ser Gly RAla Xaa Xaa Xaa
35
<210> 177
<211> 38
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222> 36-38

<Z223> Xaa in positions 36-38 stands for tPro
<220>

<221> AMIDATION

<222> 38

<223> tPro in position 38 is amidated

<400> 177
His Gly Glu Ala Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Xaa Xaa Xaa
35
<210> 178
<211> 37
<212> PRT

<213> Artificial Sequence



<213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220>
<221> VARI ANT <222> 28 <223> Xaa in position 28 stands for Lys-NH(epsilon)
octanoyl <220> <221> AM DATION <222¥230 <223> Ay in posid Newegter 2003
am dated <400> 198 Ala Ay Gu @y Thr Phe Thr Ser Asp Leu Ser Lys @ n Mt
Gu d 151015 du Ala Val Arg Leu Phe Ile Gu Trp Leu Asn Xaa Ay Gy
20 252 i<%1Qie%%9Am§%}%EW§%e S&la> PRT <213> Artificial Sequence <220>
<223>"Synt ke i no AGLd Seduence <220> <221> VARI ANT <222> 28 28
Novenbes;,2003 71 <223> Xaa in position 28 stands for Lys-NH(epsilon)

oct angydi><eaanTt<221> AM DATI ON <222> 30 <223> dy in position 30 is

am dater><400=36199 Ala Ay Gu @y Thr Phe Thr Ser Asp Leu Ser Lys @ n Leu
A u Gae3>lxd 10 ditGns Ala MaB7 ArgndeudoPhenel e G u Phe Leu Asn Xaa Ay Ay
20 25 30 <210> 200 <211> 28 <212> PRT <213> Artificial Sequence <220>

<223>< thetic Amino Acid Sequence
<2Z71> AMIDATION

<222>» 37
<223> Nme in position 37 is amidated

<400> 178
Hig Gly Glu Gly Thr Phe Thr Ser Ala Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Xaa Ser
20 25 30
Ser Gly Ala Xaa Xaa
35
<210> 179
<21i> 36
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic 2Amino Acid Sequence

<220>

<221> VARIANT

<222> 31, 36

<223>» Xaa in position 31 and 36 stands for hPro

<220>

<221> AMIDATION

<222> 36

<223> hPro in position 36 1s amidated

<400> 179
Ala Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 1¢C 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Xaa Ser
20 25 30
Ser Gly Ala Xaa
35
<210> 180
<211> 35
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Seguence

<220>

<221> AMIDATION

<222> 35

<223> BAla in position 35 is amidated

<400> 180



<220> <221>VARI ANT <222>1 <223>Xaa in position 1 stands for H's, Arg or Tyr
<220> <221>VARI ANT <222>2 <223>Xaa in position 2 stands for Ser, dy, Ala
or Thr <220> <221>VARI ANT <222>3 <223>Xda in position 3 st a28Novembas003
A u <220> <221>VARI ANT <222>5 <223>Xaa in position 5 stands for Al a or Thr

<220> I 22>6 <223>Xaa i sition 6 stands for Ala, Phe, Tyr

or nap ﬁﬁéFgﬁgﬁﬁgi é%ﬁ §e<ﬁ§1§§ﬁ °R L£%§§§76<§53§25%%Pn§ﬁbsition 7 stands
for The1oh1 Saf1<R2PTes22L> VAR 52228, 5223>XaR L ) PQsition 8 stands for
Al a, Ser or Thr <220> <221>VARI ANE <2229 <223> aapl n position 9 stands for

Asp orsdd gi2&ibovenber 2003 72 <220> <221> VAR ANT <222> 10 <223> Xaa in
position 10 stands for Ala, Leu, Ile, Val, pentylglycine or Mt <220>

<210> 181

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<2Z23> Synthetic Amino Acid Sequence

<Z220>

<221> AMIDATION

<222> 30

<223> Gly in position 30 is amidated

<400> 181
His Gly Asp Ala Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 3 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly
20 25 30

<210> 182

<211> 39

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> AMIDATION

<222> 39

<223> Ser in position 39 is amidated

<400> 182
Ala Gly Giu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly &la Pro Pro Pro Ser
35
<210> 183
<211> 39
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> BMTIDATION

<222> 3%

<223> Ser in position 39 is amidated

<400> 183



<221> VARI ANT <222> 11 <223> Xaa in position 11 stands for Ala or Ser
<220> <221> VARI ANT <222> 12 <223> Xaa in position 12 stands for Al a or
Lys <220> <221> VAR ANT <222> 13 <2238 Xaa in position 13&Nawembeprods a
or A n <220> <221> VARI ANT <222> 14 <223> Xaa in position 14 stands for
Al a, Leu, -lle, nt.yl cine,. Val or Mt <220> <221> VARI ANT <222>
(15). .%%19%3’ g‘z‘isgleyx%r ?Aﬁpép%hsﬁ oS P11 75t AdS Y &PY A4 &Y A u <220> <221>
VAR ANJLu 5222731 18 <223 1% d @l@%!etté?m}?ﬂ%aa@%sg or, Al @ or Val <220>
<221> VARI ANT <2®2> 20 <223> Xagsi n position S ands TOr Ala or Arg
<220> sex2B1y AVARPANPro <222521 <223> Xaa in position 21 stands for Al a or
Leu <220> <221> VARI ANT <222> 22 <223> Xaa in position 22 stands for Al a,
Phe, Tyr or naphthyl al ani ne <220> <221> VARI ANT <222> 23 <223> Xaa in
positi O;2318§t ands for Ile, Val, Leu, pentylglycine, tert-butylglycine or
Met 28 Jydvedfher 2003

<213> Artificial Sequence

<220> :
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222> 1

<223> Xza in position 1 stands for
4-Imidazolyipropionyl-Gly

<220>

<221> VARIANT

<222> 26

<223> Xaa in position 26 stands for Lys-NH (epsilon) octanoyl

<220>

<221> AMIDATION

<222> 27

<2Z23> Asn 1in position 27 is amidated

<400> 184
Xaa Glu Gly Thr Phe Thr Ser Ala Leu Ser Lys Gln Met Glu Glu Glu
1 5 10 15
Ala Val Arg Leu Phe Ile Glu Trp Leu Xaa Asn
20 25

<210> 185

<211> 27

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222> 1

<223> Xaa in position 1 stands for
4-Imidazolylpropionyl-Gly

<220>

<221> VARIANT

<222> 26

<223> Xaa in position 26 stands for Lys-NH (epsilon) occtanoyl

<Z20>

<221> BMIDATION

<222» 27

<223> Asn in position 27 is amidated



<220> 73 <221> VARI ANT <222> 24 <223> Xaa in position stands for AIa,_Trp,
Phe, Tyr or naphthyl al ani ne <220> <221> VARI ANT <222> 25 <223> Xaa in

position stands for Ala, Trp Phe Tyr @& napht hyl al ani ne <2§QNOV&%§%€2003
VARI ANT <222> 26 <223> Xaa in position 26 stands for Ala or Leu <220>
<221> VARI ANT = <222> 27 <223> Xaa in position 27 stands for Ala or Lys
<220> 58213 VARI ANT <222> 28 <223> Xaa in position Zg;stindsxforXAlaXor
Asn a | i ana i dat <400> 200 Xaa Xaa Xaa aa Xaa Xaa Xaa
Xaa ngiaxggl %gg Xaalblé,l(%/n';lﬁi ;!(]agerxgga "5 OBYLSB Gﬁl?(alaeuxﬁbug 8 Xaa Xaa Xaa Xaa
Xaa XadaXesl Xag 20 2% s210nu20d re2ldz 10, <212> PRT 213> Artifici al
Sequence <220> 223> Synthetic Agino Acid Sequence <220> <221> MOD RES
<222> 1 <223> Amidation, Gy at position 1 is optionally amdated in the
case tH#aP>rid$i dues in positions 2-10 are absent <220> <221> MODRES

<211> 29

<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<Z220>

<221> VARIANT

<222> 1

<223> Xaa in positicn 1 stands for
4-Tmidazolylpropionyl-Gly

<220>

<221> VARIANT

<222> 26

<Z223> Xaa in position 26 stands for Lys-NH (epsilon) occtanoyl

<220>

<221> AMIDATION

<222> 29

<223> Gly in position 29 is amidated

<400> 186
Xaa Glu Gly Thr Phe Thr Ser Ala Leu Ser Lys Gln Met Glu Glu Glu
1 5 10 15
Ala Val Arg Leu Phe Ile Glu Trp Leu Xaa Asn Gly Gly
20 25

<210> 187
<211> 29
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222> 1

<223> Xaa in position 1 stands for
4-Imidazolylpropionyl-Gly

<220>

<221> VARIANT

<222> 26

<223> Xaa in position 26 stands for Lys-NH{epsilen} octanoyl

<Z220>

<221> AMIDATION

<222> 29

<223> Gly in position 29 is amidated




<222> 2 <223> Am dation, Gy at position 2 is optionally amdated in the
case that residues in position 3-10 are absent <220> <221> MODRES <222>
3 <223> Xaa is selected from Pro, honoProline, 3Hyp, 4Hyp,28 Naveprhsii2Q3
N-al kyl gl yci ne, N-al kyl pentyl gl ycine or N-alkyl al anine and optionally

am dat ggh.i ng28 Novenber 2003 74 the case that residues in positions 4-10
are apPserlu<@20%thr 2212 MDRES, 52232, 4.,5223>1AMdatiQng, Ser at position 4
is optionally amdated in the caseithaf residues Imgositions 5-10 are
absentl=<220>Arg<Rai1>»hMIDRESIu $R22teuSxs223% A daf i on, Ser at position 5 is
optionally amdated in the case2i hat residues in positions 6-10 are
absent <220> <221> MOD RES <222> 6 <223> Am dation, Gy at position 6 is
opti on@l¥Pyl8&ni dated in the case that residues in positions 7-10 are

absent’ 92205 <221> MOD RES <222> 7 <223> Amidation, Ala at position 7 is

. K212s . . . . L
opti 095)11 LY @ e the case that residues in positions 8-10 are
absent <32>226r> <g§§11>gﬁ)k%5|§§ <222> 8 <223> Xaa is selected from Pro,
honopeglo-ne, 3Hyp, 4Hyp, thioproline, N-alkylglycine, Nalkylpentylglycine
or N-alicyl arahebe: aRfind $icoPtdeqbaddsy ami dated in

<220>

<221> VARIANT

222> 1

<223> Xaa in position 1 stands for
4-Tmidazolylpropiconyl-Gly

<d20>

<221> VARIANT

<222> 27

<223> Xaz in position 27 stands for Lys-NH{epsilon)} octanoyl

<220>

<221> AMIDATION

222> 27

<223>» Lys-NH(epsilon) cctanoyl in position 27 is amidated

<400> 188
Xaa Glu Gly Thr Phe Thr Ser Ala Leu Ser Lys Gln Met Glu Glu Glu
1 5 10 15
Ala Val Arg Leu Phe Ile Glu Trp Leu Asn Xaa
20 25

<210> 189

<211> 27

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222> 1

<223> Xaa in position 1 stands for
4-Imidazolylpropionyl-Gly

<220>

<221> VARIANT

<222> 27

<223> Xaa in position 27 stands for Lys-NH(epsilon) octanoyl

<220>

<221> AMIDATICN

<222> 27

<223> Lys-NH(epsilon) octanoyl

<400> 1B9




the case that residues in positions 9-10 are absent <220> <221> MODRES
<222> 9 <223> Xaa is selected from Pro, honoproline, 3Hyp, 4Hyp,

thi oproline, N-alkylglycine, Nalkylpé&ftylglycine or N aldg/Nevembhee2e03
is optionally am dated in the case that residues in position 10 are absent
<220> <221> MODRES <222> 10 <223> Xaa is selected from Pro, honoproline,

3Hyp, )iﬂélyﬁlu GLHi Bpr BP‘? ner WraF‘P(?II@Py%ﬁrnéYS NHLal kA Eé‘hté’%}lﬁybl ne or
N-al k d nal ted <400> 201 y Ay Xaa Ser Ser Ay
AR 92470 b, SRLLONSELY A B8l 6, o

Al a Xaa <212> PRT 28 Novenber 2003 75
<213> Artificial’ Sequence <220> 2223> Synthetic Am no Acid Sequence <220>
<221> MABLANGL <222> 1 <223> Xaa in position 1 stands for Hi's, Arg, Tyr,

Al a, &anvalg Val or Norleu <220> <221> VARI ANT <222> 2 <223> Xaa in
positionz2 strands for Ser, Ay, Ala or Thr <220> <221> VAR ANT <222> 3
<223> da>iartposeialopediestands for Ala, Asp or Gu <220> <221> VAR ANT

<222> 422<0223> Xaa in position 4 stands for Ala, Norval, Val,
< >

<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222> 1

<223> ¥aa in positon 1 stands for
4-Imidazolylpreopionyl-Gly

<220>

<221> VARIANT

<222> 27

<223> Xaa in position 27 stands for Lys-NH(epsilon) octanoyl

<220>

<221> AMIDATION

<Z222> 29

<223>» Gly in position 29 is amidated

<400> 190
Xaa Glu Gly Thr Phe Thr Ser Ala Leu Ser Lys Gln Met Glu Glu Glu
1 5 10 15
Ala Val Arg Leu Phe Ile Glu Trp Leu Asn Xaa Gly Gly
20 25

<210> 191

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222> 1

<223> Xaa in position 1 stands for
4~Imidazolylpropionyl-Gly

<220>

<221> VARIANT

<222> 27

<223> Xaa in position 27 stands for Lys-NH{epsilon) occtanoyl

<220>

<221> BMIDATION

<222> 29

<223> Gly in position 29 is amidated

<400> 191
Xaa Glu Gly Thr Phe Thr Ser Ala Leu Ser Lys Gln Leu Glu Glu Glu



Norleu or Ay <220> <221> VARIANT <222> 5 <223> Xaa in position 5 stands
for Ala or Thr <220> <221> VARI ANT <222> 6 <223> Xaa in position 6 stands
for Phe, Tyr or naphthylal ani ne <2208 <221> VARI ANT <2228-Nbveibgr 2883 i n
position 7 stands for Thr or Ser <220> <221> VARI ANT <222> 8 <223> Xaa in
posi ti on 8 stands for Al a, Ser or Thr <220> <221> VARI ANT <222> 9 <223>
Xaa in!position 9 sfands for \{ rletr, Asp or G u <220>
<221>*\FARP ANT 9 b fgelbLe&?%;’h?(a%‘;W ﬁSfbggﬁﬁ G]PO stands for Ala, Leu Ile,
Val , pentyl egC| ne or Met 28 Novenber 2003 <220> 76 <221> VARI ANT <222>
11 <2223l Xagy i n position 11 stands for Ala or Ser <220> <221> VAR ANT
<222><21ﬁ><2g3> Xaa in position 12 stands for Ala or Lys <220> <221>
VARl AMJ1 2><BRP2> 13 <223> Xaa in position 13 stands for Ala or G n <220>

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

<222> 271

<223> Xaa in position 27 stands for Lys-NH(epsilon) octanoyl

<220> ‘
<221> AMIDATION

<222> 28

<223> Asn in position 28 is amidated

<400> 192
Ala Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Xaa Asn
20 25

<210> 193

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> VARIANT

222> 27

<223> Xaa in position 27 stands for Lys-NH(epsilon) octanoyl

<220>
<221> BMIDATION
<222> 28
<223> Asn in positicon 28 is amidated
<400> 193
Ala Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 1c 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Xaa Asn
20 25
<210> 194
<211> 30
<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic Amince Acid Sequence

<220>



<221> VARI ANT <222> 14 <223> Xaa in position 14 stands for Ala, Leu, Ile,
pentyl glycine, Val or Mt <220> <221> VAR ANT <222> (15)...(17) <223> Xaa
in positions 15-17 stands for Ala or (u <220> <221> VAR 28\iNovembes 2093
<223> Xaa in position 19 stands for Ala or Val <220> <221> VARI ANT <222>
20 <223> Xaa in position 20 stands for Ala or Arg <220> <221> VARI ANT

<222>° i< I\]g(aa in position 21 stands for Ala or Leu <220> <221>
VARI AR n2 23> Haa. Jn.Ppsi tion Stands far, fhe, Tyr or
napht hy% aI anl ne 302521% © £2215 VAR A Hg > %3 <2§3> b a in position 23

stand522f[gr Ile, Val, Leu, pentylglycine, tert-butylglycine or Met <220>
<221><MARI ANbATE@R2> 24 <223> Xaa in position 24 stands for Ala, GQu or Asp
<220><22221% VARI ANT <222> 25 28 Novenber 2003 77 <223> Xaa in position 25
st ands2f3r G ap Aep.rifPh4C Tyramgdatrdpht hyl al ani ne <220> <221> VARI ANT

<400> 194
Ala Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Xaa Asn Gly Gly
20 25 30

<210> 195

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Bmine Acid Sequence

<220>

<221> VARIANT

<222> 27

<223> Xaa in position 27 stands for Lys-NH{epsilon) octanoyl

<220>

<221> BMIDATION

<222> 30

<223> Gly in pecsition 30 is amidated

<400> 195
Ala Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Xaa Asn Gly Gly
20 25 30

<210> 196

<211> 28

<212> PRT

<213» Artificial Sequence

<220>
<223> Synthetic Amino Acid Seguence

<220>

<221> VARIANT

<222> 28

<223> Xaa in position 28 stands for Lys-NH{epsilon) octanoyl

<220>

<221> AMIDATION

<222> 28

<223> Lys-NH(epsilon) cctanoyl in position 28 is amidated

<400> 196
Ala Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Asn Xaa



T 28 Novenber 2003 -1 78 <221> MODRES <222> 5 <223> Am dation, Ser at
position 5 is optional and optionally am dated in the case that residues
in positions 6-11 are absent <220> <7%1> MODRES <222> 6 28Xd8wember2@0n,
Gy at position 6 is optional and optionally am dated in the case that
residues in poszitoti ons 7-11 are gsent <220> <221> MODRES <222> 7 <223>

Am dation, Ala at position 7 is tional and optionally amdated in the
case thap.rgsidues in positions 8-11 are absent <220> <221> MODRES <222>
8 <223>»:¥aaypg s selected from Pro, honoproline, 3Hyp, 4Hyp, thioproline,
N- al kydzgbyairre, N-al kyl pentyl gl ycine or Nal kylalanine and is optionally
am dated3# rartt herieass:=qubhate resi dues in positions 9-11 are absent <220>
<221> MOD RES <222> 9 <223> Xaa is selected from Pro, honoproline, 3Hyp,
4Hyp, <2€Rtoproline, N-alkylglycine, Nalkylpentylglycine or Nalkylalanine
and i s98pt iRANT Y Cabiidat RUd feI4eREe case that residues in positions 10-11

nt <220> <221> MODRES <222> 10 <223> Xaa is selected fromPro,

are a
honopraggzhfl%ﬁ%m@, 4Hyp, thioproline, N-alkylglycine, Nalkylpentylglycine
2

or N yl alsanine and is optionally anm dated in
<223> Xaa in position 28 stands for Lys-NH(epsilon) octanoyl
<220>
<221> AMIDATION
<222> 28

<Z223> Lys—-NH({epsileon) octanoyl in position 28 is amidated

<400> 197
Ala Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Asn Xaa
20 25

<210> 198

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Segusence

<220>

<Z221> VARIANT

<222> 28

<223> Xaa in position 28 stands for Lys-NH(epsilon) octanoyl

<220>
<221> AMIDATION
<222> 20
<223> Gly in position 30 is amidated
<400> 198
Ala Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Asn Xaa Gly Gly
20 25 30
<210> 199
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Segquence

<220>
<221> VARIANT
<222> 28



t he case that
11 <223> Xaa i s selected from Pro,
N-al kyl gl yci ne,
am dated <400> 203 dy Ay
<210>204 <211>28 <212>PRT <213>Artifici al Sequence 28 Novenber 2003 79 <220>

<223> VAt hetei en Aol Ackl Segderfoe «220B(epe2Ddm WARINANT
in p05|t|on 1 stands for

in posj} Qo

in poakk 0

in pOSItIOﬂ

1

Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Asn Xaa Gly Gly

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

<220>
<223>

<220>
<221>
222>
<223>

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

<220>
<221>
<Z222>
<223>

<220>
<221>
<Z22Z2>
<223>

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

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

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

<220>
<221>
L222>
<223>

5
20
200

28
BRT

Artificial Sequence

Synthetic Amino Acid Sequence

VARIANT
1
Xaa in position

VARIANT
2
Xaa in position

VARIANT
3
Xaa in position

VARIANT
5
Xaa in position

VARIANT

6

Xaa in position
naphthylalanine

VARIANT
5
Xaa in position

VARIANT
8
Xaa in pesition

VARIANT
9
Xaa in position

stands

stands

stands

stands

stands

stands

stands

stands

N al kyl pentyl gl yci ne

H's or Arg <220>
ds for Gy or Ala <220>

(. go51 20

ands for Asp or Gu <220>

in p0542t2'39rb1 shandsc oy sN & Qi dbhEq <220>
stands for Ala, Phe or
<222> 10922Bm» Xaa in position 7 stands for Thr or Ser

Ala Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu

25

for

for

for

for

for

for

for

for

residues in position 11 are absent <220>
honmopr ol i ne, 3Hyp, 4Hyp,

agi N-al kyl al ani ne andgg No@&tﬂbgpgd)d]y
Xaa Ser Ser Ay Ala Xaa Xaa Xaa Xaa 1510

10

His, Arg or Tyr

Ser, Gly, &la or Thr

Asp or Glu

BAla cor Thr

Ala, Phe, Tyr cr

Thr or Ser

Ala, Ser or Thr

Asp or Glu

<222> 1
<222> 2
<222> 3
<222> 5
<222> 6
<221> VAR ANT

<221> VARI ANT
<221> VAR ANT
<221> VARl ANT
<221> VARI ANT
napht hyl al ani ne <220>

<221> MODRES <222>
t hi oproli ne,

<223> Xaa
<223> Xaa
<223> Xaa
<223> Xaa
<223> Xaa



. <220> <221> VARI ANT <222> 8 <223> Xaa in position 8 stands for Ala, Ser
or Thr <220> <221> VARI ANT <222> 9 <223> Xaa in position 9 stands for_ Asp
or Gu <220> <221> VARI ANT <222> 10 “2223> Xaa in positi o8 Novemheag0pdr
Ala, Leu or pentylglycine <220> <221> VARI ANT <222> 11 <223> Xaa in
position 11 stands for Ala or Ser <220> <221> VAR ANT <222> 12 <223> Xaa
i n posi &pn 12 stands for Ala or Lys 28 Novenber 2003 80 <220> <221>
VARI ANT [ <222%.13 <223> Xaa in position 13 stands for Ala or G n <220>
<221>_VAR <222> 14 <223> Xaa in position 14 stands for Ala, Leu or

pent yLe 3ckRe 172205 £1 52 AL>s MANBE AN nx2222u ( D), .wall7) <223> Xaa in

posi tions génthigsiandsed et Al a or G u <220> <221> VAR ANT <222> 19 <223>

Xaa in position 19 stands for Ala or Val <220> <221> VAR ANT <222> 20
<220>
<221> VARIANT
<222> 11
<223> Xaa in position 11 stands for Ala or Ser

<220>

<221> VARIANT

<222> 12

<223> ¥aa in poesition 12 stands for Ala or Lys

<220>

<221> VARIANT

<222> 13

<223>» Xaa in position 13 stands for Ala or Gln

<220>

<221> VARIANT

<222> 14

<223> Xaa in positien 14 stands for Ala, Leu, Ile,
pentylglycine, Val or Met

<220>
<221> VARIANT
222> (15)...(17)

<223> Xaa in positions 15-17 stands for Ala or Glu

<220>

<221> VARIANT

<222> 19

<223> Xaa in position 19 stands for Ala or Val

<220>

<221> VARIANT

<222> 20

<223> ¥Xaa in position 20 stands for Ala or Arg

<220>

<221> VARIANT

<222> 21

<223> Xaa in position 21 stands for Ala or Leu

<220>

<221> VARIANT

<222> 22

<223> Xaa in position 22 stands for a&la, Phe, Tyr
or naphthylalanine

<220>

<221> VARIANT

€<222> 23

<223> Xaa in position 23 stands for Ile, Val, Leu,
pentylglycine, tert-butylglycine or Met

<220>



<223> Xaa in position 20 stands for Ala or Arg <220> <221> VARI ANT <222>
21 <223> Xaa Pn position 21 stands for Al a or Leu <220> <221> VARI ANT
<222> 22 <223> Xaa in position 22 stands for Phe or napht B8INbedhber XAPZD>
<221> VARI ANT <222> 23 <223> Xaa in position 23 stands for Ile, Val or
tert-hutyl ghygipne <220> <221> VARIANT <222> 24 <223> Xaa in position 24
stand&zgggzaFa, A u or Asp <220> <221> VARI ANT <222> 25 <223> Xaa in

ositi t I r 4, Phe < > <221> VARI ANT <222> 26
5223><§22£%§§$%§§;%Z§§§F§%d@%%fraw'?gp'of%g%eJY£zzo> <221> VAR ANT <222>
27 28 Novenber 2003 81 <223> Xaa in position 27 stands for Ala or Lys <220>
<221><VARI ANT <222> 28 <223> Xaa in position 28 stands for Ala or Asn and
is opffbndPRIAMN dat ed <400> 204 Xaa Xaa Xaa Gy Xaa Xaa Xaa Xaa Xaa Xaa

Xaa Xa 2 a§5Xaa Xaa Xaa 1 5 10 15 Xaa Ala Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
Xaa.)Qi 2 ()XQ% in position stands for Ala, Trp Phe Tyr

of naphthylalanine

<220>

<221> VARIANT

<222> 26

<223»> Xaa in position 26 stands for Ala or Leu

<220>

<221> VARIANT

<222> 27

<223> Xaa in position 27 stands for Ala or Lys

<220>

<221> VARIANT

<222> 28

<223> Xaa in position 28 stands for Ala or Asn and
is optionally amidated

<400> 200
Xaa Xaa Xaa Gly Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa ¥aa
1 5 10 15
Xaa Xaa Xaza Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
20 25

<210> 201

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> MOD RES

€222> 1

<223> Amidation, Gly at position 1 is optionally
amidated in the case that residues in positions
2~10 are absent

<220>

<221> MOD RES

<222> 2

<223> Amidation, Gly at position 2 is cptionally
amidated in the case that residues in position
3-10 are absent

<220>

<221> MOD_RES

<222> 3

<223> Xaa is selected from Pro, homopreline, 3Hyp, 4Hyp,
thioproline, N-alkylglycine, N-alkylpentylglycine
or N-alkylalanine and coptionally amidated in




<210> 205 <211> 28 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Amino Acid Sequence <220> <221> VARIANT <222> 1 <223> Xaa in
position 1 stands for H's or Ala <220>74<221> VARI ANT <2228 NovetdBer 2008 i n
position 2 stands for Gy or Al a <220> <221> VARIANT <222> 3 <223> Xaa in
position 3 stands for Al a, Asp or Qu <220> <221> VARI ANT <222> 4 <223>
Xaa in positFoff4 E1dndesurs AmaPeitarys £2302re<®@EStVARI ANT  <222> 5 <223>
Xaa in,pgsition 5 stands for Ala or Thr <220> <221> VAR ANT <222> 6 <223>
Xaa | n,ppsivhhofkHd stands for Phe or naphthyl al ani ne <220> <221> VARI ANT
<222> 4,5223> Xaa in position 7 stands for Thr or Ser 28 Novenber 2003

<220> <2222 bxi ¥ARLANT5 822 <248 2t Bn<223>op@@nk M posi tion 8 stands for Ala, Ser
or Thr <22@mid=221>n VARl ANE that residues in positions

5~10 are absent

<220>

<221> MOD_RES

<222> 5

<223> Amidation, Ser at position 5 is opticnally
amidated in the case that residues in positions
6-10 are absent

<220>

<221> MOD RES

<222> 6

<223> Bmidaticn, Gly at position 6 is optionally
amidated in the case that residues in positions
7-10 are absent

<220>

<221> MOD_RES

<222> 1

<223> Amidation, Ala at position 7 is optionally
amidated in the case that residues in positions
8-10 are absent

<220>

<221> MOD RES

<222> 8

<Z23> Xaa is selected from Pro, homoproline, 3Hyp, 4Hyp,
thioproline, N-alkylglycine, N-alkylpentylglycine
or N-alkylalanine and is optionally amidated in
the case that residues in positions 9-10 are
absent

<220>

<221> MOD RES

<222> 9

<223> Xaa is selected from Pro, homoproline, 3Hyp, 4Hvyp,
thicproline, N-alkylglycine, N-alkylpentylglycine
or N-alkylalanine and is opticnally amidated in
the case that residues in position 10 are absent

<220>

<221> MOD_RES

<222> 10

<223> Xaa is selected from Pre, homoproline, 3Hyp, 4Hyp,
thiopreline, N-alkylglycine, N-alkylpentylglycine
or N-alkylalanine and is optionally amidated

<400> 201

Gly Gly Xaa Ser Ser Gly Ala Xaa Xaa Xaa
1 5 10

<210> 202

<211> 28

<212> PRT



<222> 9 <223> Xaa in position 9 stands for Ala, Asp or Ju <220> <221>

' It ds for Ala, Leu or
ANT <222> 10 <223> Xaa in position 10 stan . u
g@ﬁlylglycine <220> <221> VARI ANT <2228> 11 <223> Xaa in %%on éé?@@%n
stands for Ala or Ser <220> <221> VARI ANT <222;2%§ i§2§223> X;?“?n
or Lys <220> <221> VARI ANT <
égsft?%ﬂ§i%ﬁ%f§%%§lf%?¥¢Wﬁfor A n <220> <221> VARIﬁNT. <22320i4 :ggiz Xaa
[ b | gl ycine <
bhon 14 stands for Ala, Leu, Met or penty
bRRPZE%ggzagggh&g§)Amuleg.<§23> Xaa in positions 15-17 stands for ﬁla z[a
Qu <2205 <221> VAR ANT ©<$2393°P6° <223> Xaa i n position 19 stands orf
or Val<2z@20> <221> VARI ANT <222> 20 <223> Xaa in position 20 st ands gr
Al a Oor<ZAty VERPANY <221> VARI ANT <222> 21 <223> Xaa in position 21 stands
for AIS82%t lLeu <220> <221> VAR ANT <222> 22
<223> Xaa in position 1 stands for His, Arg, Tyr, Ala,
Norval, Val or Norleu

<220>

<221> VARIANT

<222> 2

<223> Xaa in position 2 stands tor Ser, Gly, Ala cr Thr

<220>

<221> VARIANT

<222> 3

<223> Xaa in position 3 stands for Ala, Asp or Glu

<220>

<221> VARIANT

<222> 4

<223> Xaa in position 4 stands for Ala, Norval, val,
Norleu or Gly

<220>

<221> VARIANT

<222> 5

<223> Xaa in position 5 stands for Ala or Thr

<220>

<221> VARIANT

<222> 6

<223> Xaa in position 6 stands for Phe, Tyr or
naphthylalanine

<220>

<221> VARIANT

<222> 7

<223> Xaa in position 7 stands for Thr or Ser

<220>

<221> VARIANT

<222> 8

<223> Xaa in position 8 stands for Ala, Ser or Thr

<220>

<221> VARIANT

<222> 9

<223> Xaa in position 9 stands for Ala, Norval, Vval
Norleu, Asp or Glu

<220>

<221> VARIANT

<222> 10

<223> Xaa in position 10 stands for Ala, Leu Ile, Vval,
pentylglycine or Met

<220>




<223> Xaa in position 22 stands for Phe or naphthyl al ani ne 28 Novenber 2003
<220> 83 28 Novenber 2003 <221> VARI ANT <222> 23 <223> Xaa in position 23
stands for Ile, Val or tert-butylglycid <220> <221> VAR AR NovaaBer 2003
<223> Xaa in position 24 stands for Ala, Gu or Asp <220> <221> VAR ANT

<222> ; aa in position 25 stands for Ala, Trp or Phe <220> <221>
VAR ANTZ1% 6 <223> Xaa in position 26 stands for Ala or Leu <220>

<221> . 2 a osition 27 stands for Ala or Lys
<220> <221 VAR 83&1%52;b§§%§é g%%mlﬁaa %n position 28 stands for Ala or

Asn waggfris optionally am dated <400> 205 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
Xaa Xaa’XaankKeairXaa Xaa Xaa Xaa 1 5 10 15 Xaa Ala Xaa Xaa Xaa Xaa Xaa Xaa
Xaa Xadd2xaazXaa 20 25 <210> 206 <211> 11 <212> PRT <213> Artificial
Sequernééix22e>in gPPPH oy Ketids A a2 Awi dyvSequence <220> <221> MODRES
<222><%25223> Am dation, Gy at position 1 is optional and

<221> VARIANT
<222> 13
<223> Xaa in position 13 stands for Ala or Gln

<220>

<221> VARIANT

<222> 14

<223> Xaa in position 14 stands for Ala, Leu, Ile,
pentylglycine, Val or Met

<220>
<221> VARIANT
<222> (15)...(17)

<223> Xaa in positions 15-17 stands for Ala or Glu

<220>

<Z221> VARIANT

<222> 19

<223> Xaa in position 19 stands for Ala or Val

<220>

<221> VARIANT

<222> 20

<223> Xaa in position 20 stands for Ala or Arg

<220>

<221> VARIANT

<222> 21

<223> Xaa in position 21 stands for Ala or Leu

<220>

<221> VARIANT

222> 22

<223> Xaa in position 22 stands for Phe, Tyr or
naphthylalanine

<220>

<221> VARIANT

<222> 23

<223> Xaa in position 23 stands for Ile, Val, Leu,
pentylglycine, tert-butylglycine or Met

<220>

<Z221> VARIANT

<222> 24

<223> Xaa in position 24 stands for Ala, Glu or Asp

<220>
<221> VARIANT
<222> 25



77 28 November 2003
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<223> Xaa in position 25 stands for Ala, Trp, Phé, Tyr
naphthylalanine .

<220>
<221> VARIANT




or NNnethylylalanine and is optionally amdated in the case that residues
in position 9-11 are absent <220> <221> MODRES <222> 9 <223> Xaa is

sel ected from Pro, honoproline, thioprgjine or N nethylyl ﬁgﬁq‘%%%dzdog

optionally amdated in the case that residues in position
absent <220> <221> MODRES <222> 10 <223> Xad is selected from Pro,
honmopreb{ N@optdHsoproline or N-nethylylalanine and is optionally am dated
in thezgase That residues in position 10-11 are absent <220> <221>
MODRES 225222 >ddtli 052232 Selpcaltpassk tisobptlibnks At i onal and is optionally
am dat ed 28phoveniberan?08385n 02R206hdd yefddueXam Ser Ser Ay Ala Xaa Xaa
Xaa Ser 1pbsifionRlPR128% akPdrk> 27 <212> PRT <213> Artificial Sequence
<220> <223> Synthetic Amino Acid Sequence <220> <221> VARI ANT <222> 1
<223><%A% in position 1 stands for His, Arg, Tyr or 4-1nm dazopropionyl
<220>§§%§2%93Vﬁﬁ|ANT <222> 2 <223> Xaa in position 2 stands for Ser, Qy,
Al a Or<2j£]j Aﬁ%ga(l)tionfzﬁ%Paé/%@sﬁ%n 6 is optional and

optionally amidated in the case that residues in

positions 7-11 are absent

<220>

<221> MOD RES

<222> 7

<223> Amidation, Ala at position 7 is optional and
optionally amidated in the case that residues in
positions 8-11 are absent

<220>

<221> MOD_RES

<222> 8

<223> Xaa is selected from Pro, homoproline, 3Hyp, 4Hyp,
thiopreline, N-alkylglycine, N-alkylpentylglycine
or N-alkylalanine and is opticnally amidated in
the case that residues in positicns 9-11 are
absent

<220>

<221> MOD RES

<222> 9

<223> Xaa is selected from Pro, homoproline, 3Hyp, 4Hyp,
thioproline, N-alkylglycine, N-alkylpentylglycine
or N-alkylalanine and is optionally amidated in
the case that residues in positions 10-11 are
absent

<220>

<221> MOD_RES

<222> 10

<223> ¥aa is selected from Pro, homoproline, 3Hyp, 4Hyp.
thioproline, N-alkylglycine, N-alkyipentylglycine
or N-alkylalanine and is optionally amidated in
the case that residues in position 11 are absent

<220>

<221> MOD RES

<222> 11

<223> Xaa iz selected from Pro, homoproline, 3Hyp, 4Hyp,
thioproline, N-alkylglycine, N-alkylpentylglycine
or N-alkylalanine and is opticnally amidated

<400> 203
Gly Gly Xaa Ser Ser Gly BAla Xaa Xaa Xaa Xaa
1 5 10

<210> 204

<211> 28

<212> PRT

<213> Artificial Seguence



<222> 3 <223> Xaa in position 3 stands for Asp or GQu <220> <221> VAR ANT
<222> 5 <223> Xaa in position 5 stands for Ala or Thr <220> <221> VARI ANT
<222> 6 <223> Xaa in position 6 stands-§or Ala, Phe, Tyr o

napht hyl al ani ne <220> <221> VARI ANT 7<J222> 7 <223> Xaa inﬁﬁgg?‘fql%lﬁer%()m
stands for Thr and Ser <220> <221> VARI ANT <222> 8 <223> Xaa in position
8 stands for Ala, Ser or Thr <220> <221> VARI ANT <222> 9 <223> Xaa in
positiepy9 stands for Asp or Au <220> <221> VARI ANT <222> 10 <223> Xaa
in posbbioryibhattiandanbokciBl Beqieatle 11 e, Val pentylglycine or Met 28
Novenber 2003 <220> 86 <221>VARI ANT <222>11 <223>Xaa in position 11 stands
for Al@azor Ser <220> <221>VARI ANT <222>12 <223>Xaa in position 12 stands
for A<dZor VEREANI220> <221>VARI ANT <222>13 <223>Xaa in position 13 stands
for A<@2%r ld n <220>

<223>» Xaa in position 1 stands for His or Arg

<220>

<221> VARIANT

<222> 2

<223> Xaa in position 2 stands for Gly cor Ala

<220>

<221> VARIANT

<222> 3

<223> Xaa in position 3 stands for Asp cor Glu

<220>

<221> VARIANT

<222> 5

<223> Xaa in position 5 stands for Ala or Thr

<220>

<221> VARIANT

<222> 6

<223> Xaa in position 6 stands for Ala, Phe c¢r
naphthylalanine

<220>

<221> VARIANT

<222> 7

<223> Xaa in position 7 stands for Thr or Ser

<220>

<221> VARIANT

<222> 8B

<223> Xaa in position 8 stands for Ala, Ser or Thr

<220>

<221> VARIANT

<222> 9

<223> Xaa in position 9 stands for Asp or Glu

<220>

<221> VARIANT

<222> 10

<223> ¥aa in position 10 stands for Ala, Leu cor
pentylglycine

<220>

<221> VARIANT

<222> 11

<223> Xaa in position 11 stands for Ala or Ser

<220>

<221> VARIANT

<222> 12

<223> ¥aa in position 12 stands for Ala or Lys



<221>VARI ANT <222>14 <223>Xaa in position 14 stands for Al a, Leu, Ile,
pentyl gl yci ne, Val or Met <220> <221>VARI ANT <222>(15)...(17) <223>Xaa in
positions 15-17 stands for Ala or GQu 20> <221>VARI ANT < <

in position 19 stands for Ala or Val <§(§0> <221>VARI ANT <2§§§%‘9€5§%§%@ai n
position 20 stands for Ala or Arg <220> <221>VARI ANT <222>21 Xaa in
positi@epg2l stands for Ala, Leu or <223>Lys-NH3-R where Ris Lys, Arg,

Cl- C1Q2si¥ alnghinchai n or branched al kl noyl or cycl oal kyl al kanoyl <220>
<221>VAREANB <222>22 <223>Xaa in position 22 stands for Phe, Tyr or

napt hykakamiapnei@Ost ioR21>VARMNTox222>23 GXR23>Xaa i n position 23 stands
for Ile, Val Leu, pentylglycine, tert-butylglycine or Met <220>
<221>VARPANT <222>24 <223>Xaa in position 24 stands for Ala, G u or Asp
<220> <§§1M@8%Er 2003 87 <221> VARIANT <222> 25 <223> Xaa in position 25

<2g2>"1
st ands<2 §)>I‘ }(g‘laain -II:-)I;}Qitipogelfl -£¥£nds for Ala, Leu or
pentylglycine

<220>

<221> VARIANT

<222> {15})...(17)

<223> Xaa in positicns 15-17 stands for Ala or Glu

<220>

<221> VARIANT

222> 19

<223> ¥aa in position 19 stands for Ala or Val

<220>

<221> VARIANT

222> 20

<223> Xaa in position 20 stands for Ala or Arg

<220>

<221> VARIANT

<222> 21 .

<223> Xaa in position 21 stands for Ala or Leu

<220>

<221> VARIANT

<222> 22

<223> Xaa in position 22 stands for Phe or
naphthylalanine

<220>

<221> VARIANT

<222> 23

<223> Xaa in position 23 stands for Ile, Val or
tert-butylglycine

<220>

<221> VARIANT

<222> 24

<223> Xaa 1in position 24 stands for Ala, Glu or Asp

<220>

<221> VARIANT

<222> 25

<223> Xaa in position 25 stands for Ala, Trp, or Phe

<220>

<221> VARIANT

<222> 26

<223> Xaa in position 26 stands for Ala or Leu

<220>
<221> VARIANT
<222> 27



or napht hyl al ani ne <220> <221> VARI ANT <222> 26 <223> Xaa in position 26
stands for Ala or Leu <220> <221> VARI ANT <222> 27 <223> Xaa in position
stands for Lys Asn, Asn Lys, Lys-NH3-ff where Ris Lys, Ar -

straight chain or branched al kanoyl odr? cycl oal kyl al kanoyl ng%reﬁs&r 2003
optionally am dated <400> 207 Xaa Xaa Xaa Gy Xaa Xaa Xaa Xaa Xaa Xaa Xaa
Xaa Xagy XA Xad f&Atidn 2710tdbs ¥@anfh arXags Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
20 25 <210> 208 <211> 27 <212> PRT <213> Artificial Sequence <220> <223>
Synt het2ec> Ami no Aci d Sequence <220> <221> VARI ANT <222> 1 <223> Xaa in
posi t kpaL>lvekemids for His, Arg, Tyr, Ala, Norval, Val, Norleu or

4- | m dazaopedpi onyl <220> <221> VARI ANT <222> 2 <223> Xaa in position 2

st ands23%r XSerin Bpsitipr 2fptae &P0Aie 2298 WARISANT  <222> 3 <223> Xaa in
posi ti on 3°BHHRASIY GFUMEY Asp or G u <220> <221> VAR ANT <222> 4 <223>
Xaa in position 4 stands for Ala, Norval,Val, Norleu or Ay <220> <221>

VAR Al605 204

Xaa Xaa Xaa Gly Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

1 5 10 15
Xaa Ala Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
20 25
<210> 205
<211> 28
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> VARIANT

<222> 1

<223> Xaa in position 1 stands for His or Ala

<220>

<221> VARIANT

<222> 2

<223> Xaa in position 2 stands for Gly or Ala

<220>

<221> VARIANT

<222> 3

<223> Xaa in position 3 stands for Ala, Asp or Glu

<220>

<221> VARIANT

<222> 4

<223> Xaa in position 4 stands for Ala or Gly

<220>

<221> VARIANT

<222> 5

<223> Xaa in position 5 stands for Ala or Thr

<220>

<221> VARIANT

<222> 6

<223> Xaa in position 6 stands for Phe or
naphthylalanine

<220>

<221> VARIANT

€222> 1

<223> Xaa in position 7 stands for Thr or Ser

<220>
<221> VARIANT



<222> 5 <223> Xaa in position 5 stands for Ala or Thr 28 Novenber 2003 88
<220> <221>VARI ANT <222>6 <223>Xaa in position 6 stands for Phe, Tyr or
napht hyl al ani ne <220> <221>VARI ANT <2222>7 <223>Xaa i n posi t or
Thr or Ser <220> <221>VARI ANT <222>8 <223>Xaa in position 82825%@5?{3%%3 a,
Ser or Thr <220> <221>VARI ANT <222>9 <223>Xaa in position 9 stands for Ala,
Nor val<22¥al8 Norleu, Asp or G u <220> <221>VARI ANT <222>10 <223>Xaa in
posi t iGR31(Kast ahdo st bronAP astahes, for| Bla, Vadr, opeTitryl gl yci ne or Met <220>
<221>VARI ANT <222>11 <223>Xaa in position 11 stands for Ala or Ser <220>
<221>VARPANT <222>12 <223>Xaa in position 12 stands for Ala or Lys <220>
<221>@§ } REDHH>13 <223>Xaa in position 13 stands for Ala or G n <220>

N

<221> a<%g%%éﬂfion 9 stands for Ala, Asp or Glu

<220>

<221> VARIANT

<222> 10

<223> ¥Xaa in position 10 stands for Ala, Leu or
pentylglycine

<220>

<221> VARIANT

<222> 11

<223> Xaa in position 11 stands for Ala or Ser

<220>

<221> VARIANT

<222> 12

<223» Xaa in position 12 stands for Ala or Lys

<220>

<221> VARIANT

<222> 13

<223> Xaa in position 13 stands for Ala or Gln

<220>

<221> VARIANT

<222> 14

<223> ¥Xaa in position 14 stands for Ala, Leu, Met or
pentylglycine

<220>

<221> VARIANT

<222> (15)...{17)

<223> Xaa in positions 15-17 stands for Ala or Glu

<220>

<221> VARIANT

<222> 19

<223> Xaa in position 19 stands for Ala or Val

<220>

<221> VARIANT

<222> 20

<223> Xaa in position 20 stands for Ala or Arg

<220>

<221> VARIANT

<222> 21

<223> Xaa in position 21 stands for Ala or Leu

<220>

<221> VARIANT

<222> 22

<223> Xaa in position 22 stands for Phe or naphthylalanine

<220>



<223>Xaa in position 14 stands for Ala, Leu, Ile, pentylglycine, Val or Met
<220> <221>VARI ANT <222>(15)...(17) <223>Xaa in positions 15-17 stands for
Ala or u <220> <221>VARI ANT <222>19 &R23>xaa in position28Nsiahbs 1093
Ala or Val 28 Novenmber 2003 <220> <221> VARI ANT 89 <222> 20 <223> Xaa in
position 20 stands for Ala or Arg <220> <221> VARI ANT <222> 21 <223> Xaa
i n posiktlioWARIANt ands for Ala, Leu or Lys-NH3-R where Ris Lys, Arg,

Cl- C10238%* &ght chai n or_branched al kanoyl or cycl oal | eyl - al kanoyl <220>

<221><YAR ARF 17xP92H199 D583 R 8°T T posi?t'i On t25° danbs bk Phe, Tyr or
napht hyl al ani ne <220> <221> VARI ANT <222> 23 <223> Xaa in position 23
stands,tor yhheaysval , Leu, pentylglycine, tert-butylglycine or Met <220>
<221> YARI ANT <222> 24 <223> Xaa in position 24 stands for Ala, GQu or Asp
<220> <2522 k32 VARLANT 1 052222 ¢ 2845<223 1 Xa& 1 NoP@ghtion Ala, trp, Phe Tyr or
napt hyl al ani ne <220>

<220>

<221> VARIANT

<222> 25

<223> Xaa in pesition 25 stands for Ala, Trp or Phe

<220>

<221> VARIANT

<222> 26

<223> ¥Xaa in peosition 26 stands for Ala or Leu

<220>

<221> VARIANT

«<222> 27

<Z23> ¥Xaa in position 27 stands for Ala or Lys

<220>

<221> VARIANT

<222> 28

<223> ¥Xaa in position 28 stands for Ala or Asn which is
optionally amidated

<400> 205
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10 15
Xaa Ala ¥aa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
20 25

<210> 206

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> MOD_RES

<222> 1

<223> Amidation, Gly at position 1 is optional and
cptionally amidated in the case that residues in
positions 2-11 are absent

<220>

<221> MOD RES

<222> 2

<223> Amidation, Gly at position 2 is optional and
opticnally amidated in the case that residues in
positions 3-11 are absent

<220>
<221> MOD_RES
<222> 3



<221> VARI ANT <222> 26 <223> Xaa in position 26 stands for Ala or Leu 28
Novenber 2003 <220> <221> VARI ANT <222> 27 <223> Xaa in position 27
stands for Lys Asn, Asn Lys, Lys-NH3-R8Asn, Asn Lys-NH3-R, JdgyQoWNd3nE: 26@
Ala Lys-NH3-R where Ris Lys, Arg, C-Cl10 straight chain or branched

al kanoyl or cycl oal kyl al knoyl and is optionally am dated <400> 208 Xaa Xaa
Xaa Xdg2XaaaXass XgacKaed Ko Raa XawcptmainaatXomrXameXaa 1 5 10 15 Xaa Al a
Xaa Xaa XadTXHaok&d!Xfd XA RAA IRaargreblwanpatedoin <211> 39 <212> PRT
<213> Arti fi6i atocbltfeféa s reavdongliiilnets @P2ftho Aci d Sequence 90
<220> _,5221> VARI ANT <222> 1 <223> Xaa in position 1 stands for H's, Arg
or TynQEEQQ@m g2 1> VARIANT  <222> 2 <223> Xaa in position 2 stands for

Ser, Gygz-A a or Thr <220> <221> VARI ANT <222> 3, 9 <223> Xaa in position

3 standssf emiAsiod; $dlat32ricn221ys VARIANT 222> 6 <223> Xaa in position
6 stands foabtPhesll¥ysnia@atedaphtthakbasd n@a<220>dues22d> VARI ANT <222> 7, 8

positions 5-11 are absent

<220>

<221> MOD_RES

<222> 5

<223> Amidation, Ser at positicn 5 is optional and
optionally amidated in the case that residues in
positions £&-11 are absent

<220>

<221> MOD RES

<222> 6

<223> Amidation, Gly at position 6 is optional and
optionally amidated in the case that residues in
positions 7-11 are absent

<220>

<221> MOD RES

<222> 7

<223> Amidation, Ala at positicn 7 is optiocnal "and
optionally amidated in the case that residues in
positions B-11 are absent

<220>

<221> MCD RES

<222> 8

<223> Xaa is selected from Pro, homoproline, thicproline
or N-methylylalanine and is optionally amidated in
the case that residues in position 9-11 are absent

<220>

<221> MOD RES

<222> 9

<223> Xaa 1is selected from Pro, homoprcline, thiocprcline
or N-methylylalanine and is opticnally amidated in
the case that residues in position 10-11 are
absent

<Z220>

<221> MOD_RES

<222> 10

<223> Xaa is selected from Pro, homoproline, thioproline
or N-methylylalanine and is optionally amidated in
the case that residues in position 10-11 are
absent

<220>

<221> MOD_RES

<222> 11

<223> Ser at position 11 is optional and is optionally
amidated



<223> Xaa in position 7 stands for Thr or Ser <220> <221> VARI ANT <222>
10, 14 <223> Xaa in position 10 and 14 stands for Leu, Ile, Val

pentyl gl ycine or Met <220> <221> VARIANT <222> 22 <223> X8NbverBs& 20030
22 stands for Phe, Tyr or naphthal ani ne <220> <221> VARI ANT <222> 23
<223> Xaa in position 23 stands for Ile, Val, Lou, pentylglycine,

tert- 539 §Iogci ne or Met <220> <221> VARTANT <222> 24 <223> Xaa in

posi t 0N D% E§FANES 18r C& §1or %8s frrI205551<221> VAR ANT <222> 25 <223> Xaa
in position 25 stands for Trp, Phe, “Tyr or naphthyl al ani ne <220> <221>
VARl ANF10<232> 31, 36-38 <223> Xaa in positions 31, 36-38 is selected from
Pro, <honoproline, 3Hyp, 4Eyp, thioproline, Nalkylgiycine, 28 Novenber
2003 Q21N akkyl pentyl gl yci ne or N-al kyl al ani ne <220> <221> VARI ANT <222>
39 <223r3Xaatificpesidedgoenad9 stands for Ser, Thr or Tyr and is optionally
am dat ed <400> 209 Xaa Xaa Xaa Gy Thr Xaa Xaa Xaa Xaa Xaa Ser Lys G n Xaa
Au G<¥29%1 5 10 15 du Ala Val Arg Leu Xaa Xaa Xaa Xaa Leu Lys Asn Ay Qvy
Xaa SEE2PpSyptimyic Amino Acid Sequence

<220>

<221> VARIANT

<222> 1

<223> Xaa in position 1 stands for His, Arg, Tyr or
4-Imidazeopropionyl

<220>

<221> VARIANT

<222> 2

<223> Xaa in position 2 stands for Ser, Gly, Ala or Thr

<22C>

<221> VARIANT

<222> 3

<223> Xaa in position 3 stands for Asp or Glu

<220>

<221> VARIANT

<222> 5

<2Z23> Xaa in positicn 5 stands for Ala or Thr

<220>

<221> VARIANT

<222> 6

<223> Xaa in positiocn 6 stands for Ala, Phe, Tyr or
naphthylalanine

<220>

<221> VARIANT

<222> 7

<223> Xaa in position 7 stands for Thr and Ser

<220>

<221> VARIANT

<222> 8

<223> ¥aa in position 8§ stands for Ala, Ser or Thr

<220>

<221> VARIANT

<222> 9

<223> Xaa in position 9 stands for Asp or Glu

<220>

<221> VARIANT

<222> 10

<223> Xaa in position 10 stands for Ala, leu, Ile, Val
pentylglycine or Met

<220>



Ser Ay Ala Xaa Xaa Xaa Xaa 35 <210> 210 <211> 38 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220>
<221>VARI ANT <222>1 <223>Xaa in positiéfn 1 stands for H's, 2 NovdbePf2003
4-In1dazoprop|onyl <220> <221>VARI ANT <222>2 <223>Xaa in position 2 stands
for Ser, " Al a or Thr <220> <221>VARI ANT <222>3, 9 <223>Xaa in position
3 staﬁ@é fo AR or G U <220> <221>VARI ANT <222>6 <223>Xaa in position 6
stands22 ; aa hlg% n Phth |alan|ne <220> <221>VARI ANT <222>7, 8
Sn g ﬁ

<223>Xaa" 1 n pos| STFARYS SPOrAThPT GFTSer <220> <221>VARI ANT <222>10,
14 <2233%aa in p05|t|ons 10 and 14 stands for Leu,lle, Val, pentylglycine
or Met«>52202rfR#L>VARI ANT <222>22 <223>Xaa in position 22 stands for

Phe, Twrzzpr 128 Novenber 2003 92 napht hyl al ani ne <220>

<223> Xaa in position 12 stands for Ala or Lys

<220>

<221>» VARIANT

<222> 13

<223> Xaa in position 13 stands for BAla or Gln

<220>

<221> VARIANT

<222> 14

<223> Xaa in pesition 14 stands for Ala, Leu, Ile,
pentylglycine, Val or Met

<220>
<221> VARIANT
<222> (15)...(17)

<223> Xaa in positions 15-17 stands for Ala or Glu

<220>

<221> VARIANT

<222> 19

<223> Xaa in position 19 stands for Ala or Val

<220>

<221> VARIANT

<222> 20

<223> Xaa in position 20 stands for Ala or Arg

<220>

<221> VARIANT

<222> 21

<223> Xaa in position 21 stands for Ala, Leu or
Lys-NH3-R where R is Lys, Arg, C1-Cl0 straight
chain or branched alklnoyl or cycloalkylalkancyl

<220>

<221> VARIANT

<222>»> 22

<223> Xaa in position 22 stands for Phe, Tyr or
napthylalanine

<220>

<221> VARIANT

<222> 23

<223> Xaa in position 23 stands for Ile, Val Leu,
pentylglycine, tert-butylglycine or Met

<220>

<221> VARIANT

<222> 24

<223> Xaa in position 24 stands for Ala, Glu or Asp

<220>



<221> VARI ANT <222> 23 <223> Xaa in position 23 stands for Ile, Val, Leu,
pentyl gl ycine, tert-butylglycine or Met <220> <221> VAR ANT <222> 24
<223> Xaa in position 24 stands for G & or Asp <220> <2213g ‘y(ﬁﬁ}eﬁl}{?'

25 <223> Xaa in position 25 stands for Trp, Phe, Tyr or naphthylalani ne
<220> <221> VARI ANT <222> 27 <223> Xaa in position 27 stands for Lys Asn,
Asn Lyg21> Vg%”ﬁﬂ(epm | on)-R Asn, Asn Lys NH3-R where Ris Lys, Arg, d-CdO

strai gﬁib g I n_or branched al kano%t cycl oal k%al kanoyl <220> <221>
VAR A 22 ”%@OS% %72 <5238 ﬁﬁa'pé?Ptl Bfis 35-37 are selected from
Pr o, hormpr r ol I'ne, P, 4Hyp, t hi oproline, N-alkylglycine,

N al kybpentyl gl ycine or N-al kyl al ani ne <220> <221> VARI ANT <222> 39
<223> Xpe wARP@®i tion 38 stands for Ser, Thr or Tyr and is optionally
am dakezb:<460> 210 Xaa Xaa Xaa Gy Thr Xaa Xaa Xaa Xaa Xaa Ser Lys G n Xaa
A u Gker3>1x5 L positGhu Al atdfals A5 gabLewrXaa, Xaa Xaa Xaa Leu Xaa Gy Gy Xaa
Ser Ser 20 25 30 Ay Ala Xaa Xaa Xaa Xaa 35 <210> 211 <211> 39 <212> PRT

<213><M%i ficial Sequence
<221> VARTANT

<222> 27

<223> Xaa in position stands for Lys Asn, Asn Lys,
Lys-NH3~R where R is Lys, Arg, Cl1-C10 straight
chain or branched alkaroyl or cyclealkylalkanoyl
and is optionally amidated

<400> 207
Xaa Xaa Xaa Gly Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10 15
Xaa Ala Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
20 25

<210> 208

<211> 27

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<Z221> VARIANT

<222> 1

<223> Xaa in position 1 stands for His, Arg, Tyr, Ala,
Norval, Val, Norleu or 4-Imidazopropicnyl

<220>

<221> VARIANT

<222> 2

<223> Xaa in position 2 stands for Ser, Gly, Ala or Thr

<220>

<221> VARIANT

<222> 3

<223> Xaa in position 3 stands for Ala, Asp or Glu

<220>

<221> VARIANT

<222> 4

<223> Xaa in position 4 stands for Ala, Norval,Val,
Norleu or Gly

<220>

<221> VARIANT

<222> 5

<223> ¥aa in position 5 stands for Ala or Thr




<220> <223> Synthetic Am no Acid Sequence <220> <221> MODRES <222> 12 28
Noverber 2003 93 <223> Lys in position 12 is PEGyl ated <220> <221>
AM DATI ON  <222> 39 <223> Ser in positiddn 39 is ami dated <4RWoedrhbkt 30063 Y
Gu @y Thr Phe Thr Ser Asp Leu Ser Lys An Met Qu Ju 1510 15 du A a
Val Ar heu Phe Ile Qu Trp Leu Lys Asn Ay @y Pro Ser 20 25 30 Ser Qy
Ala Prg, ﬁquEEmSer 35 <210> 212 <211> 39 <212> PRT <213> Artifici al

>

Sequengg,< <223> Synthetic Amino Acid Sequence <220> <221> MODRES
<222> 243532314 Yo 8li OB 4200 0.1 $h LERY afed <220> <221> AM DATI ON
<222> 39 <Z23rciAklidinROsition 39 is amdated <400> 212 Hs Ay GQu Gy Thr
Phe Thr Ser Asp Leu Ser Lys Gn Met Qu Qu 15 10 15 dGu Ala Val Arg Leu
Phe 11<€2@& u Trp Leu Lys Asn Gy Gy Pro Ser 20 25 30 Ser Ay Ala Pro Pro
Pro Sérgég,i") ;’@21@& 213 <211> 39 <212> PRT

< >

<223> Xaa in position 7 stands for Thr or Ser

<220>

<221> VARIANT

<222> 8

<2Z23> Xaa in positicn 8 stands for Ala, Ser or Thr

<220>

<221> VARIANT

<222> 9

<223> Xaa in position 9 stands for Ala, Norwval, Val,
Norleu, Asp or Glu

<220>

<221> VARIANT

<222> 10

<223> Xaa in position 10 stands for Ala, Leu, Ile, Val,
pentylglycine or Met

<Z220>

<221> VARIANT

<222> 11

<223> Xaa in position 11 stands for Ala or Ser

<220>

<221> VARIANT

<222> 12

<223> Xaa in position 12 stands for Ala or Lys

<220>

<221> VARIANT

<222> 13

<223> Xaa in position 13 stands for Ala or Gln

<220>

<221> VARIANT

<222> 14 ]

<223> Xaa in position 14 stands fer Ala, Leu, Ile,
pentylglycine, Val or Met

<220>
<221> VARIANT
<222> (15)...(17)

<223> Xaa in positions 15-17 stands for Ala or Glu

<220>

<221> VARIANT

<222> 19

<223> Xaa in position 19 stands for Ala or Val

<220>
<221> VARIANT



<213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220>
<221> MODRES <222> 2 <223> Lys at position 2 is PEGyl ated <220> <221>

AM DATI ON <222> 39 <223> Ser in positi®®n 39 is am dated 233\Nyesinder 2008
<400> 213 His Lys Qu @y Thr Phe Thr Ser Asp Leu Ser Lys Gn Mt Au Gu
94 1 5 10 15 Qu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Gy Gy Pro

Ser 25>31  Ser Ala Pro Pro Pro Ser 35 <210> 214 <211> 39 <212> PRT
<213> P ap F§éd e é0 <52ds f252%% Sy ritHet i ¢ Amino Acid Sequence <220>
<221> ES <222> 5 <223> Lys in position 5 is PEGyl ated <220> <221>

AM DATIN, wdd2rr 39 <223> Ser in position 39 is am dated <400> 214 His Gy
A u AypokysziPhe Thr Ser Asp Leu Ser Lys An Met Gu Au 15 10 15 du Ala

Val ArgobewRhenldeifddh Tt psthabs s Asn By o6 WwsPr@3-ger 20 25 30 Ser Gy
Ala Pro Prostere 565 Bos,.<Bi4>c2450 sPAliah8%hain or branched
alkanoyl or cycleoalleyl-alkanoyl

<220>

<221> VARTANT

<222> 22

<223> Xaa in pesition 22 stands for Phe, Tyr or
naphthylalanine

<220>

<221> VARIANT

<222> 23

<223> Xaa in position 23 stands for Ile, Val, Leu,
pentylglycine, tert-butylglycine or Met

<220>

<221> VARIANT

<222> 24

<223> Xaa 1n position 24 stands feor Ala, Glu or Asp

<220>

<221> VARIANT

<222> 25

<223>» Xaa in position Ala, trp, Phe Tyr or
napthylalanine

<220>

<221> VARIANT

<222> 286

<223> Xaa in position 26 stands for Ala or Leu

<220>

<221> VARIANT

<222> 27

<223> Xaa in position 27 stands for Lys Asn, Asn Lys,
Lys-NH3-R Asn, Asn Lys-NH3-R, Lys-NH3-R Ala, Ala Lys-NH3-R
where R 1s Lys, Arg, Cl-Cl0 straight chain or branched
alkanoyl or cycleoalkylalknoyl and is optionally amidated

<400> 208
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa X¥aa Xaa
1 5 10 15
Xaa Ala Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
20 25

<210> 209

<211> 39

<212> PRT

<213> Artificial Seguence

<22C>
<Z223> Synthetic Amince Acid Sequence



<212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid
Sequence <220> <221> MOD RES <222> 8 <223> Lys in position 8 is PEGyl ated
<220> <221> AM DATI ON <222> 39 <223>°8er in position 39 i28 Mevember260800>
215 Hs Ay Au Ay Thr Phe Thr Lys Asp Leu Ser Lys Gdn Mt Gu Au 15 10
15 du Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Gy Ay Pro Ser 20 25
30 Sens,&dy Ala Pro Pro Pro Ser 35 28 Novenber 2003 <210> 216 <211> 39
<212> PRI- 95r28mMNovenber 2003 <213> Artificial Sequence <220> <223>

Synt hetee> Am no Aci d Sequence <220> <221> MODRES <222> 10 <223> Lys in
posi t i<ea3A XaksiPEQyl tatoed: <220 fs22{ix, AMPDATIIEON <222> 39 <223> Ser in
position 39 is am dated <400> 216 Hs Ay GQu Ay Thr Phe Thr Ser Asp Lys
Ser Lys€2¢3n Met Gu Gu 151015 Gu Ala Val Arg Leu Phe Ile Gu Trp Leu
Lys ASH2H YA Pro Ser 20 25 30 Ser Gy Ala Pro Pro Pro Ser 35 <210> 217

<223> Xaa in position 2 stands for Ser, Gly, Ala or Thr

<220>

<221> VARIANT

<222> 3, 9

<223> Xaa in position 3 stands for Asp or Glu

<220>

<221> VARIANT

<222> 6

<223> Xaa in position & stands for Phe, Tyr or
naphthalanine

<220>

<221> VARIANT

<222> 7, 8B

<223> Xaa in position 7 stands for Thr or Ser

<220>

<221> VARIANT

<222> 10, 14

<223> Xaa in position 10 and 14 stands for Leu, Ile, Val
pentylglycine or Met

<220>

<221> VARIANT

<222> 22

<223> Xaa in position 22 stands for Phe, Tyr or
naphthalanine

<220>

<221> VARIANT

<222> 23

<223> Xaa in position 23 stands for Ile, Val, Leu,
pentylglycine, tert-butylglycine or Met

<220>

<Z221> VARIANT

<222> 24

<223> Xaa in position 24 stands for Glu or Asp

<220>

<221> VARIANT

<222> 25

<223> ¥Xaa in position 25 stands for Trp, Phe, Tyr or
naphthylalanine

<220>

<221> VARIANT

<222> 31, 36-38

<Z223> Xaa in positions 31, 36-38 is selected from Pro,
homopreline, 3Hyp, 4Hyp, thioproline, N-alkylglycine,



<211> 39 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Aci d Sequence <220> <221> MOD RES <222> 11 <223> Lys in position 11 is
PEGyl at ed <220> <221> AM DATION <222 39 <223> Ser in pod% Noyenderi2§03
am dated <400> 217 Hs Ay Gu @y Thr Phe Thr Ser Asp Leu Lys Lys @ n Mt

Gu du 1.5.10. 15 Ala Val Arg.Leu.Phe Ile Gu Trp Leu Lys Asn Gy Gy
20" et A o sl e B

Pro Ser ro Ser 35 <210> 218 <211> 39 <212>
PRT <2433 Artificial Sequence <220> <223> Synthetic Anmino Acid Sequence
<220>:5/223zr IMWPRES <222> 13 <223> Lys in position 13 is PEGyl ated 96
<220><22223% AM DATI ON <222> 39 <223> Ser in position 39 is am dated <400>
218 Hem2 3G yaQin aitThr Phetablds Ser Sésp rhewrSeyr layis Lys Met Gu Au 1 5 10
15 Gu Al asVvaetigrglbeaniPheed|le Qu Trp Leu Lys Asn Gy Gy Pro Ser 20 25
30 Ser G}/Oéb\l a Pro Pro Pro Ser 35 <210> 219

<400>
Xaa Xaa Xaa Gly Thr Xaa Xaa Xaa Xaa Xaa Ser Lys Gln Xaa Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Xaa Xaa Xaa Xaa Leu Lys Asn Gly Gly Xaa Ser
20 25 30
Ser Gly Ala Xaa Xaa Xaa Xaa
35
<210> 210
<211> 38
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Aminc Acid Sequence

<Z220>

<221> VARIANT

222> 1

<223> Xaa in position 1 stands for His, Arg, Tyr or
4-Imidazopropionyl

<220>

<221> VARIANT

<222> 2

<223> Xaa in position 2 stands for Ser, Gly, Ala or Thr

<220>

<2Z1> VARIANT

€222> 3, 9

<223> Xaa in position 3 stands for Asp or Glu

<220>

<221> VARIANT

<222> 6

<223> Xaa in position 6 stands for Phe, Tyr or
naphthylalanine

<220>

<221> VARIANT

<222> 7, 8

<223> Xaa 1in positions 7-8 stands for Thr or Ser

<220>

<221> VARIANT

<222> 10, 14

<223> Xaa in peositions 10 and 14 stands for Leu, Ile,
Val, pentylglycine or Met

<220>

<221> VARIANT
<222> 22

<223> Xaa 1in position 22 stands for Phe, Tyr or



<211> 39 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Aci d Sequence <220> <221> MODRES <222> 16 <223> Lys in position 16 is
PEGy| ated <220> <221> AM DATION <2223239 <223> Ser in pos2& Nowembei 2003
am dated <400> 219 Hs Ay Gu @y. Thr Phe Thr Ser Asp Leu Ser Lys G n Mt
Gu Lys 15 %gbyle Gu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay Qvy

Pro Ser 20 7% 38PNy Ala Pro Pro Pro Her 35 <210> 220 <211> 39 <212>
PRT <2133 Artificial Sequence <220> <223> Synthetic Amno Acid Sequence
<220> 522 pMRIPRES  <222> 17 <223> Lys in position 17 is PEGy| ated <220>
<221> AWLPAH ON <222> 39 <223> Ser in position 39 is am dated <400> 220

H s G426 wdd yn THusiPhe Thrsddeds Asp ey tHer, Lys, Gn Met Gu Qu 1 5 10 15
28 Novenberp200By19fihys tAFa-bvallAvgitewrPive [le G u Trp Leu Lys Asn Ay Ay
Pro Ser 20 25 30 Ser Ay Ala Pro Pro Pro Ser 35

>

<220

<221> VARIANT

<222> 24

<223> Xaa in position 24 stands for Glu or Asp

<220>

<221> VARIANT

<222> 25

<223> Xaa in position 25 stands for Trp, Phe, Tyr or
naphthylalanine

<Z220>

<221> VARIANT

<222> 27

<223> Xaa in position 27 stands for Lys Asn, Asn Lys,
Lys-NH{epsilon)-R Asn, Asn Lys-NH3-R where R is Lys,
Arg, Cl1-C1l0 straight chain or branched alkanoyl or
cycloalkylalkanoyl

<220>

<221> VARIANT

<222> 30, 35-37

<223>» ¥Xaa in positions 30, 35-37 are selected from Pro,
hemoproline, 3Hyp, 4Hyp, thioproline,
N-alkylglycine, N-alkylpentylglycine or
N-alkylalanine

<220>

<221> VARIANT

<222> 39

<223> Xaa in position 38 stands for Ser, Thr or Tyr and
is optionally amidated

<400> 210
Xaa Xaa Xaa Gly Thr Xaa Xaa Xaa Xaa Xaa Ser Lys Gln Xaa Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Xaa Xaa Xaa Xaa Leu Xaa Gly Gly Xaa Ser Ser
20 25 30
Gly Ala Xaa Xaa Xaa Xaa
35
<210> 211
<211> 39
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>
<221> MOD RES
<222> 12



<210> 221 <211> 39 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Amino Acid Sequence <220> <221> MODRES <222> 19 <223> Lys in
position 19 is PEGyl ated <220> <221> AM DATION <222> 39 282Sov&aber 2003
position 39 is am dated <400> 221 Hs Ay AQu Gy Thr Phe Thr Ser Asp Leu
Ser Lys An Mt Qu Glu 15 1015 du Ala Lys Arg Leu Phe Ile Gu Trp Leu
Lys ASTH2€¥ y¥e i~ Prétser 20 25F%la%st dy Ala Pro Pro Pro Ser 35 <210> 222
<211> 39,,<212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Acid Segye s> <221> MODRES <222> 21 <223> Lys in position 21 is
PEGYI agzgi%%g& <221> AM DATI ON <222> 39 <223> Her in position 39 is

am dated;s40>i 222 sH SnFBy i@ bnidayedhr Phe Thr Ser Asp Leu Ser Lys G n Met
Gu du 151015 du Ala Val Arg Lys Phe Ile Qu Trp Leu Lys Asn Ay Ay

Pro Herao20 23 30 Ser Ay Ala Pro Pro Pro Ser 35 <210> 223
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 212
<211> 39
<212> PRT

<Z213> Artificial Sequence

<220>
<223> Synthetic Aminec Acid Seguence

<220>

<221> MOD_RES

222> 27

<223> Lys at position 27 is PEGylated

<220>

<221> AMIDATION

<222> 39

<223> Ser in position 39 is amidated

<400> 212
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 1¢ 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 213
<211> 39
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> MOD_RES

<222> 2

<223> Lys at pesition 2 is PEGylated

<220>

<221> BAMIDATION

<222> 39

<223> Ser in position 39 is amidated

<400> 213
His Lys Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu



<211> 39 <212> PRT <213> Artificial Sequence 28 Novenber 2003 98 <220>
<223> Synthetic Am no Acid Sequence <220> <221> MODRES <222> 24 <223> Lys
in position 24 is PEGyl ated <220> <2213 AM DATION <222> 38 Noyembep003
position 39 is am dated <400> 223 Hs Ay AQu Gy Thr Phe Thr Ser Asp Leu
Ser Lys Gn Met Qu geu 151015 Ju Ala Val Arg Leu Phe Ile Lys Trp Leu

T
Lys Al GhYa QY B0L28%nd0125630 1 p8le @ Ys AR HLORY @,BPrQ Ser 35 <210> 224
<211> 39 <212> ;F(ﬁT <213> Artifieikal Sequence <£29@ <223> Synt hetic Am no

Aci d Sequence1s22@>prs224d>5dMODRES  <222> 25 <223> Lys in position 25 is
PEGy| at ed <226> <221> AM DATI ON <222> 39 <223> Ser in position 39 is

am dated <400> 224 Hs Ay Qu Gy Thr Phe Thr Ser Asp Leu Ser Lys @ n Met
du 3d#191 410 15 du Ala Val Arg Leu Phe Ile Au Lys Leu Lys Asn Ay Qvy
Pro Seji%?% 30 Ser Ay Ala Pro Pro Pro Ser 35

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<Z221> MOD_RES

<222> b

<223> Lys in position 5 is PEGylated

<220>

<221> AMIDATION

<222> 39

<223> Ser in position 3% is amidated

<400> 214
His Gly Glu Gly Lys Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> Zz15
<211> 3%
<212> PRT

<213> Artificial Sequence

<220>
<223> SBynthetic Amino Acid Sequence

<220>

<221> MOD RES

<222> 8

<223> Lys in position B8 is PEGylated

<220>

<221> AMIDATION

<222> 39

<223> Ser in position 39 is amidated

<40Q0> 215
His Gly Glu Gly Thr Phe Thr Lys Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 216
<21l> 39

<212> PRT



<210> 225 <211> 39 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Amino Acid Sequence <220> <221> MODRES <222> 28 <223> Lys in
position 28 is PEGyl ated 28 Novenber 2003 99 <220> <221> Z8/Noxember 26022>
39 <223> Ser in position 39 is am dated <400> 225 Hs Ay Gu @y Thr Phe
Thr Ser Asp Leu Ser Lys Gn Met Gu Gu 1 5 10 15 Gu Ala Val Arg Leu Phe
e G%ﬂﬁrgltl_léﬂct%sﬁg"%e“@ey Gy Pro Ser 20 25 30 Ser Gy Ala Pro Pro Pro
Ser 3§ <210> 226 <211> 39 <212> PRT <213> Artificial Sequence <220>

<223> t het.i ' [ e <220> <221> MODRES <222> 29 <223> Lys
in po‘éﬁ}%@ o%ﬁbtél%i“s ﬁ%&‘/ﬁgﬁcg%%%%gg@% <2915 AM DATI ON <2225 30 <223> Ser in’
positiom-39 is am dated <400> 226 HHs Ay Qu Gy Thr Phe Thr Ser Asp Leu
Ser Lys;id modveesG@u Gu 15 10 15 Adu Ala Val Arg Leu Phe Ile Gu Trp Leu

Lys Asred:ysody Pro Ser 20 25 30 Ser Ay Ala Pro Pro Pro Ser
<223> Lys in positicn 10 is PEGylated

<220>

<221> AMIDATION

<222> 39

<223> Ser in position 39 is amidated

<400> 216
His Gly Glu Gly Thr Phe Thr Ser Asp Lys Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly ARla Pro Pro Pro Ser
35
<210> 217
<211> 39
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Seguence

<220>

<221> MOD_RES

<222> 11

<223> Lys in position 11 is PEGylated

<220>

<221> AMIDATIOCN

<222> 39

<223> Ser in position 39 is amidated

<400> 217
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Lys Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Prc Pro Pro Ser
35
<210> 218
<211> 39
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Segquence

<220>

<221> MOD_RES

<222> 13

<223> Lys in position 13 is PEGylated



35 <210> 227 <211> 39 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Am no Acid Sequence <220> <§ 1> MOD RES <222> 30 <223> Lys in

position 30 is PEGyl ated <220> <221> DATI ON <222> 39 <82sevesaber 2003
position 39 is am dated <400> 227 Hs Ay Au Gy Thr Phe Thr Ser Asp Leu
Ser Lys Gn Mt Gu u 151015 Gu Ala Val Arg Leu Phe Ile GQu Trp Leu
Lys Asp.68y Lys Pro Ser 28 Novenber 2003 100 20 25 30 Ser Gy Ala Pro Pro
Pro Ser:35 am2dmoR28 <211> 39 <212> PRT <213> Artificial Sequence <220>
<223><Symi w@tic Amino Acid Sequence <220> <221> MODRES <222> 1 <223> Hi s
at posiztdorset irs pasitliahesh 4220w dax@P1> AM DATI ON <222> 39 <223> Ser in
position 39 is am dated <400> 228 Hs Ay Gu Ay Thr Phe Thr Ser Asp Leu
Ser Ly49@& #lfet Qu u 15 10 15 du A a Val AregE Leu Phe Ile Au Trp Leu

Lys Aé-lﬁs@]yr @_}131/ qj;lyoTkgelPh?ﬁ‘hESS%roAsp Leu Ser Lys Lys M Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 219
<211> 3%
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetlc Amino Acid Seguence

<220>

<221> MOD_RES

<222> 16

<223» Lys in position 16 is PEGylated

<220>

<221> AMIDATION

<222> 39

<223> Ser in position 39 is amidated

<400> 219
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Lys
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 220
<211> 39
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Segquence

<220>

<221> MOD_RES

<222> 17

<223> Lys in position 17 is PEGylated

<220>

<221> AMIDATION

<222> 39

<223> Ser in position 39 is amidated

<400> 220
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15



Ser Ay Ala Pro Pro Pro Ser 35 <210> 229 <211> 39 <212> PRT <213>
Artificial Sequence <220> <223> Synt het| c Amino Acid Sequence <220> <221>
MOD_RES <222> 1 <223> His at positi on’1 is al kyl ated <22028 No@mber 2003
AM DATI ON <222> 39 <223> Ser in p05| tion 39 is amdated <400> 229 Hs Qy

AQu (H r e Thr s Gn Mt Qu Gu_ 151015 du A a
Val é LAgu E%l 20 Ehe’??ﬁ Lgld E '@ SEYY P 56t 996 25 30 ser Gy
Al a P@Qragg,gmpp Erp35p521Q2 230 <211> 39 <2125 'PRT <213> Artificia
Sequence 28 Mpvenber 2003 101 <220> <223> Synthetic Am no Acid Sequence
<220> <221> MODRES <222> 27 <223> Lys in position 27 is PEGyl ated <220>
<221><AM:DATI ON <222> 39 <223> Ser in position 39 is am dated <400> 230
Hs G¢1&d G3Ay Thr Phe Thr Ser Asp Leu Ser Arg Gn Mt Qu du 1 5 10 15
Adu AI<8113JaIPR'Arfg Leu Phe Ile Qu Trp Leu Lys Asn Ay Ay Pro Ser

1

3> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<Z220>

<221> MOD_RES

<222> 19

<223> Lys in position 19 is PEGylated

<220>

<Z21> AMIDATION

<222> 39

<223> Ser in position 39 is amidated

<400> 221
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Lys Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Prc Ser
35
<210> 222
<211> 39
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> MOD_RES

<222> 21

<223> Lys in position 21 is PEGylated

<220>

<221> AMIDATION

<222> 39

<223> Ser in position 3% is amidated

<400> 222
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Lys Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Proc Pro Prc Ser
35
<210> 223
<211> 39
<212> PRT

<213> Artificial Sequence



20 25 30 Ser dy Ala Pro Pro Pro Ser 35 <210> 231 <211> 39 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic Ami no Acid Sequence <220>
<221> MODRES <222> 12 <223> Lys in po$Btion 12 is PEGyI at &8 Né¥é&nberl@i3
AM DATI ON <222> 39 <223> Ser in position 39 is am dated <400> 231 Hs Ay
Gu @y Thr Phe Thr Ser Asp Leu Ser Lys An Met Qu du 15 10 15 du A a
Val Arg Leu Phe Ile Qu Trp Leu Arg Asn Ay Ay Pro Ser 20 25 30 Ser Gy
Al a PrgPio Pro Ser 35 <210> 232 <211> 39 <212> PRT <213> Artificial
Sequen¢é 2B RS BL e AT EFE AT no Aci d Sequence <220> <221> AM DATI ON
<222> 39,<223> Ser in position 39 is am dated 28 Novenber 2003 <400> 232
102 He 3 Wod ke dy Thr Phe Thr Ser Asp Leu Ser Arg Gn Met Qu Au 1 5 10
15 G wzAba Mall Arg Leu Phe Ile GQu Trp Lou Arg Asn Ay Gy Pro Ser 20 25
30 Sewr2@ \LyAl an Preifrea Pr dsSercy35ted

<Z220>

<221> AMIDATION

222> 39

<223> Ser in position 39 is amidated

<400> 223
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 190 15
Glu Ala Val Arg Leu Phe Ile Lys Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 224
<211> 3%
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> MOD RES

<222> 25

<223> Lys in position 25 is PEGylated

<220>

<221> AMIDATION

<222> 39

<223> Ser in position 39 is amidated

<400> 224
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Lys Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 225
<211> 39
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> MOD_RES

<222> 28

<223> Lys in position 28 is PEGylated



<210> 233 <211> 39 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Amino Acid Sequence <220> <221> MODRES <222> 39 <223> Lys in
position 39 is PEGyl ated <220> <221> &M DATION <222> 39 22 Nsvemiseri2003
position 39 is am dated <400> 233 Hs Ay AQu Gy Thr Phe Thr Ser Asp Leu
Ser A°rg Gdn Mt Gu u 151015 Gu Ala Val Arg Leu Phe Ile GQu Trp Leu
Arg A§ 2(@ %féi ro Her 20 25 30 Ser Gy Ala Pro Pro Pro Lys 35 <210> 234
<211>_39,0 T <213> Artificial Sequence <220> <223> Synthetic Anmi no
Aci d SestleRCe 152207 +1522b> ML RES 4 <222> 30 <223> Lys in position 30 is
PEGy| at ed <220> <221> AM DATI ON <222> 39 <223> Ser in position 39 is

am datemh><4090> 234 Hs Ay Gu @y Thr Phe Thr Her Asp Lou Ser Arg G n Mt
A u Ghits Gly5:110G1Hb Thd eheAltar el #vpg ke elPheyd ben Gett dnpcheu Arg Asn Ay Lys

Pro Set 20 25 30 Ser Ay Ala Pro Pid Pro Ser 35 28 Novenber 2003
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Lys Gly Gly Pro Ser

20 25 30
Ser Gly Ala Pro Proc Pro Ser
35
<210> 226
<211> 39
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> MOD_RES

222> 29

<223> Lys in position 29 is PEGylated

<220>

<221> AMIDATION

<222> 39

<223> Ser in position 39 is amidated

<400> 226
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 h 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Lys Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 227
<211> 39
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<Z220>

<221> MOD_RES

<222> 30

<223> Lys in pesition 30 is PEGylated

<220>

<221> BMIDATICN

<222> 39

<223> Ser in position 39 is amidated

<400> 227
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Glo Met Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Lys Pro Ser



<210> 235 <211> 39 103 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Amino Acid Sequence <220> <221> MODRES <222> 27 <223> Lys in
position 27 is PEGyl ated <220> <221> QU DATION <222> 39 28328svédiaber 1003
position 39 is am dated <400> 235 Hs Ay AQu Gy Thr Phe Thr Her Asp Leu
Her Arg Gn I\/Etﬁu Gu 1510 %? Gu Al a Vval A?fq% Leu Phe Ile Qu Trp Leu
Lys 25 30°"Ser Gy Ala ProoPro Pro Ser 35 <210> 236
<211é%%5%1§2%% ISIE-QQ'?P%%%%&;H ficial Sequence <220> <223> Synthetic Anino
Aci d Sequence <220> <221> MODRES <222> 12 <223> Lys in position 12 is
PEGy| atedt «220> <221> AM DATI ON <222> 39 <223> Ser in position 39 is

am dateddl<460> 236 Hs Ay Qu Gy Thr Phe Thr Her Asp Leu Her Lys d@n Met
A u G<@:2~1FBT10 15 du Ala Val Arg Leu Phe Ile GQu Trp Leu Arg Asn Ay Qy
Pro SérldprebiBgiapdieagnreAla Pro Pro Pro Ser 35

<220>
<223> Synthetic Amino Acid Sequence

<220>

<Z221> MOD_RES

<222> 1

<223> His at position 1 is acylated

<220>

<Z221> BMIDATION

<222Z> 39

<223> Ser in position 39 is amidated

<400> 228
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 229
<211> 39
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> MOD RES

<222> 1

<223> His at position 1 is alkylated

<220>

<221> AMIDATION

<222> 39

<223> Ser in position 39 is amidated

<400> 229
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 230
<211> 39
<212> PRT

<213> Artificial Sequence



<210> 237 <211> 39 <212> PRT <213> Artificial Sequence <220> <223>

Synt hetic Ami no Acid Sequence <220> <221> MOD RES <222> 1 28 Novenber
2003 104 <223> His in position | is PBEBQI ated <220> <221>28M &AM 200222>
39 <223> Ser in position 39 is am dated <400> 237 HHs Ay GQu Gy Thr Phe
Thr Ser_Asp Leu Ser Arg G n Mt Gu Gu 15 10 15 du Ala Val Arg Leu Phe

lle G62%rnp Leu Arg Asn Gy Gy Pro Ser 20 25 30 Ser Gy Ala Pro Pro Pro
0.3 B gshe0 X Gy

Ser 35 S 3°PRT <213> Artificial Sequence <220>
<223>_.Symt hetic Am no Acid Sequence <220> <221> MOD RES <222> 1 <223> Hi s
i n poskii-onod Heg PEGy| ated <220> <221> AM DATI ON <222> 39 <223> Ser in
posit kere=397i's am dated <400> 238 HHs Ay Au @y Thr Phe Thr Ser Asp Leu
Ser ArkgzQ mydkin GhaitGonl 27115 H@ylstedd u Ala Val Arg Leu Phe Ile GQu Trp Leu

Arg Asn Ay Gy Pro Ser 20 25 30 Ser Gy Ala Pro Pro Pro Ser
<220>

<2Z21> AMIDATION
<222> 39
<223> Ser in position 39 is amidated

<400> 230
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Arg Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 231
<211> 39
<212> PRT

<213> Artificial Sequence

<220>
<223>» Synthetic Amino Acid Sequence

<220>

<221> MOD_RES

<222> 12

<223> Lys in position 12 is PEGylated

<220>

<221> AMIDATION

<222> 39

<223> Ser in positicn 39 is amidated

<400> 231
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Arg Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 232
<211> 38
<212> PRT

<213> Artificial Segquence

<220>
<223> Synthetic Amince Acid Sequence

<220>

<221> AMIDATION

<222> 39

<223> Ser in position 39 is amidated

<400> 232



35 <210> 239 <211> 39 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Amino Acid Sequence <220> <221> MOD-RES <222> 39 <223> Lys in
position 39 is PEGyl ated <220> <221> 'BM DATION <222> 39 2828wenyberi2003
position 39 is am dated 28 Novenber 2003 <400> 239 His Gy Au dy Thr Phe

Thr ro A 10 u Ala Val Arg Leu
Phe IF@ %518 #‘ﬁ) Eg i r(%ieAs'Tﬁr %py {[@uLge érgzgii e§0él"5g1 Gy Ala Pro Pro
Pro Lys, 353<e611oar;4@u S2117,39, 12122, BRT 52132, A I%fcpls@L Sequence <220>
<223> Synt heticzAm no Acid Sequepge <220> <221> <222> 30 <223> Lys
i n poseticddn B Pso PEGybat edr <220> <221> AM DATI ON <222> 39 <223> Ser in
position 39 #s am dated <400> 240 HHs Ay Au @y Thr Phe Thr Ser Asp Leu
Ser Arg Gn Mt u du 1510 15 du Ala vVal Arg Leu Phe Ile Gu Trp Leu

Arg AS l;@ gg{ys Pro Ser 20 25 30

<212> PRT
<213> Artificial Seqguence

<220>
<223> Synthetic Aminc Acid Sequence

<220>

<221> MOD_RES

<222> 39

<223> Lys in position 39 is PEGylated

<220>

<221> AMIDATION

<222> 39

<223> Lys in position 39 is amidated

<400> 233
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Arg Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Arg Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Lys
35
<210> 234
<Z11l> 39
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Amino Acid Sequence

<220>

<221> MOD_RES

<222> 30

<223> Lys in positicn 30 is PEGylated

<220>

<Z221> AMIDATION

<222> 39

<223> Ser in position 3% is amidated

<400> 234
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Arg Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Arg Asn Gly Lys Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 235

<211> 39



Ser

<212> PRT
<213> Artificial Sequence

<220>

<223> Synthetic Amino Acid Segquence

<220>

<221> MOL_RES

<222> 27

<223> Lys in positien 27 is

<220>

<221> AMIDATION

<222> 39

<223> Ser in position 39 is

<400> 235
His Gly Glu Gly Thr Phe Thr
1 5
Glu Ala Val Arg Leu Phe Ile
20
Ser Gly Ala Pro Pro Pro Ser
35

<210> 236

<211> 39

<212> PRT

<213> Artificial Segquence

<220>

PEGylate

amidated

Ser Asp Leu Ser Arg Gln Met Glu Glu

Glu Trp Leu Lys Asn Gly Gly Pro Ser

25

<223> Synthetic Amino Acid Sequence

<220>

<221> MOD_RES

<222> 12

<223>» Lys in position 12 is

<220>

<221> AMIDATION

<222> 39

<223> Ser in position 39 is

<400> 236
His Gly Glu Gly Thr Phe Thr
1 5
Glu Ala Val Arg Leu Phe Ile
20
Ser Gly Ala Pro Pro Pro Ser
35

<210> 237

<211> 39

<212> PRT

<213> Artificial Sequence

<220>

d

10

PEGylated

amidated

Ser Asp Leu Ser Lys Gln Met Glu Glu

Glu Trp Leu Arg Asn Gly Gly Pro Ser

25

<223> Synthetic Amino Acid Seguence

<220>
<221> MOD_RES
<222> 1

iy

Gy Ala Pro Pro Pro Ser 35 16 28 Novenber

103

2003 1

30

30

15

15

28 November 2003



104

<223> His in position 1 is PEGylated

<220>

<221> BMIDATION

<222> 39

<223> Ser in position 39 is

<4Q0> 237
His Gly Glu Gly Thr Phe Thr
1 5
Glu Ala Val Arg Leu Phe Ile
20
Ser Gly Ala Pro Pro Pro Ser
35
<210> 238
<211> 39
<212> PRT

<213> Artificial Segquence

<220>

amidated

Ser Asp Leu Ser Arg Gln Met Glu Glu
i0 15
Glu Trp Leu Arg Asn Gly Gly Pro Ser
25 30

<223> Synthetic Amino Acid Segquence

<220>
<221> MOD RES
<222> 1

<223> His in position 1 is PEGylated

<220>

<221> AMIDATICN

<222> 39

<223> Ser in position 39 is

<400> 238
His Gly Glu Gly Thr Phe Thr
1 5
Glu Ala Val Arg Leu Phe Ile
20

Ser Gly Ala Pro Pro Pro Ser
35

<210> 239

<211> 39

<212> PRT

<213> Artificial Sequence

<220>

amidated

Ser Asp Leu Ser Arg Gln Met Glu Glu

<223> Synthetic Aminc Acid Sequence

<220>

<221> MOD_RES

<222> 39

<223> Lys in position 39 is

<220>

<221> AMIDATION

<222> 39

<223> Lys in position 39 is

<4Q00> 239
His Gly Glu Gly Thr Phe Thr

10 15
Glu Trp Leu Arg &sn Gly Gly Pro Ser
25 30
PEGylated
amidated

Ser Asp Leu Ser Arg Gln Met Glu Glu

28 November 2003



105
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Arg Asn Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Proc Pro Lys

35
<210> 240
<211> 39
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthetic Amine Acid Sequence
<220>
<221> MOD_RES
<222> 30
<223> Lys in position 30 is PEGylated
<220>
<221> AMIDATION
<222> 39
<223> Ser in position 39 is amidated
<400> 240
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Arg Gln Met Glu Glu

1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Arg Asn Gly Lys Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser

35
16

28 November 2003



