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25 insulinotropic effect, GLP-1 suppresses glucagon secretion, delays gastric emptying
(Wettergren A., et al., Dig Dis Sci 1993:38:665-73) and may enhance peripheral
glucose disposal (D’Alessio, D.A. et al.,, J. Clin Invest 1994:93:2293-6).

In 1994, the therapeutic potential of GLP-1 was suggested following the

observation that a single subcutaneous (s/c) dose of GLP-1 could completely
30 normalize postprandial glucose levels in patients with non-insulin-dependent
diabsetes mellitus (NIDDM) (Gutniak, M.K., et al., Diabetes Care 1994:17:1039-44).
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been shown fo delay postprandiél gastric emptying in patients with NIDDM
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only 1-2 min in vivo. Exogenously administered GLP-1 is also rapidly degraded

20 (Deacon, C.F., et al., Diabetes 44:1126-1131, 1995). This metabolic instability limits
the therapeutic potential of native GLP-1. Hence, there is a need for GLP-1 analogues
that are more active or are more metabolically stable than native GLP-1.

Summary of the Invention

In one aspect, the present invention is directed to a compound of formula (1),

25 (R2R3)_A7_A8_A9_A1 0_A11_A12_A13_A14_A1 5_A1 6_A1 7_A1 8_A1 Q_AZO_AZ‘I_A22_A23_A24_A25_A26_A27_

AZEAZ_AI0_AB1_AZ AS3 734 A35 A8 AST A3 A0 RT(SEQ |D NO: 412),

()

wherein

A’ is L-His, Ura, Paa, Pta, Amp, Tma-His, des-amino-His, or deleted;
30 A%is Ala, D-Ala, Aib, Acc, N-Me-Ala, N-Me-D-Ala or N-Me-Gly;

A% is Glu, N-Me-Glu, N-Me-Asp or Asp;

A'%is Gly, Ace, B-Ala or Aib;

A'is Thr or Ser;

A'?is Phe, Acc, Aic,_ Aib, 3-Pal, 4-Pal, 3-Nal, Cha, Trp or X'-Phe;




A25 is Ala, Aib, val, Abu, Tle, Acc, Lys, Arg, hArg, On,

HN- CH((CH2) , - N(RLORt 1) )-C(O) or HN-CH((CH2)e X3)-C(O): 15 A26 is Lys, Arg,
hArg, On, HN-CH((CH2)e N(RL('R11))3€(O or HN-CH((CH2)e-X3)-C(O; A27 is
G u Asp, Leu, Aib or Lys; A28 is Phe, Pal, 13-Nal, X1-Phe, Aic, Acc, Aib,
Cha or, Jtp; A2§ is lle, Acc, Aib, Leu, Nle, Cha, Tie, Val, Abu, Ala or
Phe: A3 T&r QRS Ai b or Acc: 20 A31 is Trp, 13-Nal, 3-Pal, 4-Pal, Phe,
Acc, Atb; AipA32 is Leu, Acc, Aib, Ne, Ile, Cha, Tle, Phe, Xl-Phe or
Al a; %33‘5%8%?5’“20& Aib, Leu, Ile, Tle, N e, Cha, Ala, Phe, Abu, Lys or
X1- Phéy” i3Asp orBfs;, Arg, hArg, On, HN CH((CH2)n-N(RLORL1))-C(O or

HN- CH(,(6H2),e, X3) - C( O} ; 351 S Yoo 13- Al a. DA a, Gaba, Ava,

HN- ( )fﬁ%'@ﬁc)%%{lﬁ&eﬁ%ﬁ'ﬁ' H%arﬁ%%a{%%?% A36 is L- or D-Arg, D or
L-6yS A'Ds 6 br g, D- or L-Orn, HN-CH((CH2),-N(RORt1))- C(O),
HI\I-CH((‘g:_I-l%é_ X3)-C(O) or deleted; A37 is Ay, 13-Ala, Gaba, Ava, Aib, Acc,
Ado, Argis Semor Bun, Aec, HN-(CH2),,-C(O, HN CH((CH2), - N(RLORL1))-C(O), a
D- ami nas acy r | e A3 i L-Ly D or L-Arg, D or L-hArg, D
or L- n%ﬁ’i 8%@(%&2)%%%‘3%’16?8 ’%gfabf’bk‘?’l—'ﬁ&’m((mz)e X3)-C(O Ava, Ado,
Aec 0B ledig AR, 18leDlie OCha Thes VabP-PHY ot X APge; _
HI\I-CH((Zpng]aa"-N(RmRt 1))-C(O, Ava, Ado, or Aec; X1 for each occurrence is
i ndepéndisneluorsAsRict ed from the group consisting of (Cl- C8)al kyl, OH and

hal 0; A24- [ 1, hnC30) al koxy, or NH X2-CH2-Z, wherein X2 is a
(gl-c ﬁy@&b@%?%'rﬁ[gﬁfueé%mand Zis H OH CO2H or CONH2; X4 NN-(CH2)f

- CH3 A%gbéaelrsAsJNHA@h@)rmuz N N-(CH2)2 NH-C(O) -R13 or -C(O-NHR12, wherein
X4 is, ,hndependently for_each occurrence, -C(OQ-, -NHC(OQ- or -CH2-, and
wher e \Sﬁg@; %ﬁeﬂa%ﬂpﬁfrﬁﬁc’ each occurrence, an integer from1 to 29

consi 241 ng ot AR PR SRR Ve AOCRRLI R, N SRNESPR ) PP
napht by HNECHIBOMak-RYD)-C(B)Hr oxy( C1- C30) al kyl, hydr oxy( C2- C30) al kenyi ,
N g e T e e (e SN A B O R el O v
C( O Xp%7 S(CRAsNLINAICTRLyS2 Y(CH2) M-/ N-(CH2) g CO, or ; wherein Y is
H OH _or NH2; r is O to 4; is 0to 4; and X5 is (Cl-C30)al kyl,
(C2- cééé)bl RlegnyPal, ﬁfl‘é@iyl’(?-@be, 0ok b, Ghapt AYR:( CL- C30) al kyl
gydwg\%%&kﬁcﬁbﬁ&%%gﬁﬁél(:ﬁecrégP Q\Iblﬁewé or Plplgglr oxyphenyl (Cl- C30) al kyl
A¥ s Ala, Aib or Acc;
20 A% is Trp, 8-Nal, 3-Pal, 4-Pal, Phe, Acc, Aib or Cha;
A% is Leu, Acc, Aib, Nle, lle, Cha, Tle, Phe, X'-Phe or Ala;
A* is Val, Acc, Aib, Leu, lle, Tle, Nle, Cha, Ala, Phe, Abu, Lys or X'-Phe;
A% is Lys, Arg, hArg, Orn, HN-CH((CH2)n-N(R'R'))-C(O) or HN-CH((CHa)e-X3)-C(O);
A% is Gly, 8-Ala, D-Ala, Gaba, Ava, HN-(CH2)m-C(O), Aib, Acc or a D-amino acid;
25 A% is L- or D-Arg, D- or L-Lys, D- or L-hArg, D- or L-Orn, HN-CH((CH)a-N(R"°R""))-
C(0), HN-CH((CH2)e-X?)-C(O) or deleted:;
A% is Gly, B-Ala, Gaba, Ava, Aib, Acc, Ado, Arg, Asp, Aun, Aec, HN-(CH2)m-C(O), HN-
CH((CH2):-N(R"R""))-C(0), a D-amino acid, or deleted;
A% is D- or L-Lys, D- or L-Arg, D- or L-hArg, D- or L-Orn, HN-CH((CH.).-N(R'"R"))-
30 C(0), HN-CH((CH2)s-X*)-C(O) Ava, Ado, Aec or deleted:
A®is D- or L-Lys, D- or L-Arg, HN-CH({CH,),-N(R'°R*"))-C(0), Ava, Ado, or Aec;
X' for each occurrence is independently selected from the group consisting of (C4-
Cs)alkyl, OH and halo;




20 e is, independently for each occurrence, an integer from1l to 4
inclusive; mis, independently for each occurrence, an integer from5 to
24 inclusive; n is, independently for each occurrence, an integer from1l
to 5, inclusive; each of R10 and R11 is, independently for each occurrence,

NGB8, N (orbyoetints o NHEX LA whesSiant” Ria (G hutocarbon
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Ura a, then and
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(Cl-C30)acyl, (G -c30)al kylsulfonyl, -C((NH)(NH2)) or -C(O-CH2 M-/ N (CH

2)j-CH 3 then R11 is Hor (Cl-C30)alkyl; 5 (i) at |least one amino acid of a

conpound of/ fortula (1) is not the same as the native sequence of hGLP-1

(7-36,X=3Nor -dByNBHYr-GiP-1 (7-36, -37 or -38)CH; (ii) a conpound of

formul a (I)\_i_$./not an anal ogue of hG.P-1(7-36, -37 or -38)NH2 or hG.P-1

(7-36, -37 or -38)0OH wherein a single position has been substituted by Al a;

(i®i) a conpound of formula (1) is not (Arg26,34, Lys38)hGL.P-1(7-38)-E,

(Lys2QEN- 10 al kanoyl )) hGP-1(7-36, -37 or -38)-E,

(Lys3 - al kanoyl )) hG.P-1(7-36, -37 or -38)-E,

(Lys26, 34- bi s( NE- al 1)) hGLP-1(7-36, -37 or -38)-E, (Arg26, Lys34(NE

al kanoyl). P1(8436, 37 - 38)-E, 13926, 3a

LYSBG(KH g?%r%@a ;ﬁﬂapy (‘r@gdzﬁﬁog)(ﬁ- 38)-E or (Arg26, 34,

Lys38( NE- al kanoyl)) -1(7-38)-E, wherein Eis -OHor -NH2; (iv) a

conpoynd i L 0 v [- - - 3& H n )

Z1- hGE'B E’?E?)ggqﬁmlglr{eéémog ﬁgk&d%hﬁggeﬁp%@'l n 10(%%’“%; thf%gﬂf_jr (I)\lrhf tq{g)gr oup

consi st FQH9fand(aheleht § RS inddpirgaally férea?bodd)rrer(dey 36ihtegdr §2om 1LYSEP)

(Arg34, LYs36), (D-Lys36), (Arg36), (D-Arg36), (Arg26,34 LyS36) or

(K g281988IVeys34) . (b) (Asp2l): (c) at |east one of (Aib8), (D-Al a8) and

(Asp) ; 202 BYik 7 - Bl k| K S7 C DH s7) or
cafh bhiZR %)d RPYiE %deﬁ%%bﬁﬁ%ﬁﬁ% fré"n?lﬂl)fé(.grbhﬁ c?ons(slﬁyg. o HP

(N-al kyl-D-H s (v) a conpo i's not a conbi nation of any

t :c/vof oﬂsb):alkyk u ;i@tzi(fsaiallcmwl,l i Iﬂlwl(Gﬁchgbaﬂ(ﬂms Gaphthyl{CenGaolmtia,( \hh)bd raxy(ﬁ(ﬁ:pound

0] 0] ) 1s nat : 8 P-1(8-36 or -37 ulb5) hGLP- 1(/-36

or -S%aﬁ(lgpﬂ ) péy?tf‘g%@%ﬂ(gry% or ( éogfrﬁqéigﬂ%?(’)ﬂ or -Fd 25 or

a phahmhbﬁmhwcf'@ﬁm@ml@@%@f Rﬁgﬁ@q;{?*.isA preferred group of conpounds
y for

of the immedi ate egoing compound is where Al is Thr; Al13 is Thr; Al5
is Asp; Al7 i® Qer; Al8 is Ser or Lys; A21 is GQu; A23is Gn or du; A27

is A UN- A s; and A31 is Trp, Phe or 13-Nal; or a
T B O e i@ttt .| d6rCprakisulianhy oup dH@MEpounds

of the irmedeJ_a\y f_oregoi ng group of ounds is \_/\/nere A9 is Qu,
A b %éui&-@ﬁ?&:ﬁﬁg@;—izﬁhﬁc@mw@I%%C%La?“cie’zﬁi Wa oAb
, or : wherein Y is H, OH

or NHy; ris 0 to 4; q is 0 to 4; and X° is (C4-Cso)alkyl, (Co-Cao)alkenyl, phenyl(C,-
Cap)alkyl,  naphthyl{(C4-Csp)alkyl,  hydroxy(Ci-Csp)alkyl,  hydroxy(C,-Cag)alkenyl,
hydroxyphenyl{(C4-Csp)alkyl or hydroxynaphthyl{(C+-Csg)alkyl;

20 e s, independently for each occurrence, an integer from 1 to 4 inclusive;
m is, independently for each occurrence, an integer from 5 to 24 inclusive;
n is, independently for each occurrence, an integer from 1 to 5, inclusive;
each of R" and R'' is, independently for each occurrence, H, (Cq-Cso)alkyl, (Cs-

Cag)acyl, (C4-Cso)alkylsulfonyl, —C((NH)(NHy)) or

C(O)-CH,—N N—(CH.,)-CH
- etk - 24~y
25 —/ ;and

R'™ and R™ each is, independently for each occurrence, (C-Csg)alkyl;




-6- or Acc; A25 is Ala, Alb, Acc, Lys, Arg, hArg, On, HNCH((CH2),

N(R OR")) - C(O) or HNCH((CH2) e X3) C(O; A28 is Phe or 13-Nal; A29 is lie
or Acc; A30 is Ala or Aib; A32 is +eu, Acc or Cha; and A33 is Val, Lys or
Acc; or a pharmaceutically acceptable salt thereof. 5 A preferred group of
corrpounds of the i medi ately foregoing group of conpounds is where A8 is
Aa, DRYHedial Asc, Asc, N-Me,Ala, NMe-D-Ala or N-Me- Gy; AlO is Gy; A
12 |SWA1§§@ Passer Bia, My RAesdi R aeg delpisl or A5c: A20 is Leu, A6,

A5c owhl@gm;, ARZ isid y,(CkAlacyl,.d u (G- O&b)ajkyMﬁongl Al a—G((l\Htil)l()L\IHA)’:)Q ierlle,
A6c or Ab5c; A32 is__lLeu, A6c, A5c or Cha; A33 is Val, Lys, A6c or A5c; A35
is Ab, 13-AI a, Ado, Aéc, Asc, D 10 Arg or Ay; and A37 is Gy, Aib,

I 3- Al aC(AdeCHFANR AvaN—ﬁdﬁ)HAuﬁH DAsp, DArg, Aec, HN CH((CH2),

N(RLOR11))-C(O on_deleted; or a ph aII ceptable salt thereof.
A preferred group of corrpounds of t Péﬁé%% E@S’ing group of

comoowqqﬁ St WY Smifb hEH s Bo%%h&%?%rrhéla (9o} 180 Yafle b8 tiFnativare:

or a harmaceuti cal ly acceptable salt thereof. A preferred group o
corrpo@ﬁagebte phbGLRREdH34 By droB8ydiingr hsblp1(@*#36, eaifmua&)ﬁldr a

DA B ebAOEOEERYENA D6 s oESBhab of sk Eoah FoT - o
HO(CIHZ?LZJ-PH(NS(SG??) 86@%)@9@%@&1'\% o@i’t}onmiad-ﬁé\br( ShizstiolidNby e, CO- ~/
20 A preferred conpound of the forrrula \A@Bere A8 is Ala, DAla, Aib,

A6c, Aik,a Neavepound af fasomiad (B) 8 netMA DRGEPy1(7/8)-Es (Pyas(NF3- Nal

£56. ralibi P T o253 TR @ik Le“l»f@f G 3%& 3 Fhisc:

A32 6134 V A A5 _
o al SIS -OSR-AREnsIROR P ATR065 Ry S A Bl o LR
D- Al aalk@r@yl)ﬁ@LPAlaa-seD-’ﬁs pr-33 AEEg(Ar@%?cf"‘ W%Nf{ambynw(cmmm)& EOpr or
del eted; X4 for %%g S“{!ig(urrence - or each occurrence is

| ndepeﬁ@éﬁt PR{ATgOT W@I@nw}))h@h% ?FQZ@&)EE (whereiolr dg yPH or -NH;

gD RPN T8

i nredisy ef ys&mg,qumewzﬁmsctea frdratiee Bidup §or(s£étmg{ Bsf ZN 020) acyl,

C4- C20) al Skl f
éhar mac)e(gﬂ K% I)y &%e@t éﬁ%géal t(Lt/ ?e&?\rg(zgfwﬁe) pﬁ@f%r r Mscé)mﬁ'ad-rﬁs%f

formula (I )( Afggﬁ)wr/@rgsﬁf (A@gﬂﬁp(ﬂp}dey & (gg‘rgzehs,: Ly334),
(b) (Asp®');
(c) at least one of (Aib®), (D-Ala®) and (Asp®); and
20 (d) (Tyr"), (N-acyl-His"), (N-alkyl-His"), (N-acyl-D-His) or (N-alkyl-D-His');
(v) a compound of formula (l) is not a combination of any two of the substitutions listed
| in groups (a) to (d); and
(vi) a compound of formula (1) is not (N-Me-Ala®)hGLP-1(8-36 or -37), (Glu")hGLP-
1(7-36 or -37), (Asp?"YhGLP-1(7-36 or -37) or (Phe®*"YhGLP-1(7-36 or -37)
25 or a pharmaceutically acceptable salt thereof.
A preferred group of compounds of the immediately foregoing compound is
where A" is Thr; A" is Thr; A" is Asp; A7 is Ser; A" is Ser or Lys; A% is Glu; A% is
Gln or Glu; A* is Glu, Leu, Aib or Lys; and A®! is Trp, Phe or 8-Nal; or a
pharmaceutically acceptable salt thereof. |
30 A preferred group of compounds of the immediately foregoing group of
compounds is where A® is Glu, N-Me-Glu or N-Me-Asp; A'? is Phe, Acc, 8-Nal or
Aic; A" is Val, Acc or Aib; A" is Tyr or 8-Nal; A%° is Leu, Acc or Cha; A% is Ala, Aib




formul a: (A bS35)hGLP-1(7-36)NH2 (SEQ ID NO 2), ((N'-HEPES-Hi s)7,

Ai b8, 35) hG.P-1(7-36)NH2 (SEQ ID NGO 3), 10 ((N'-HEPA-Hi s)7,

Ai b8, 35) hGLP-1(7-36)NH2 (SEQ | D NO-64), (Ai b8, 13-Ala 35)hGLP-1(7-36)NH
(SEQ ID NGO 5), (A b8,35, Arg26' 34,

Lys36( NE-t et radecanoyl )) h@P-1(7-36)NH2(SEQ I D NO 6 Ai,b8,.35, Arg26,
L) aa AT D e Ry M. by Ay Takra Sty HB-RB(SH-NRITR! Beced O

9( S
(W oo S CHYGRBSN (T aﬁ%hé?ﬁ%ﬁ%@?i‘?ﬁéﬁ@ (88 PN o)
(Al b8 by, Aag26r Bhat. yrB6AR iovlal dnyesor Aocyb) )ahﬂxﬂMz(MﬁéﬂN—lﬁcé@E@bleDsalO

10), é@! b835, Arg26, 34
Lys36(t -(4-tetradecyl -1 -pi perazine)-acetyl)))hA@P-1(7-36)NH2 (SEQ ID

NG 11), eftrd u 4of com ounds of the immediatel fore oin rou of
Asp36( 1- (4- tg?rradecy?&gl perazine)))hG@P-1(7-36) NH2 0 %Q\D P

( Al b8 cBBpPaAINgSaS Mneme;ﬁs“a(sjAlaeDrAIaeAw,a%md)smdiMemla %Mwﬁxsﬁ@n ISHNG} 13),

Mo 1A TR A RS BaA RESSRIRE Jit el AR A A I ke S8 seo

I D NOABLSr ChQSA@r[s@sph@rmcemémibl W2ARCARRI sAB; A8 s 1téﬂ@re%q£r Asd,vm% is
preferred of t he |m"red foregm ng grou%ﬁg)f conp ounds i s a conmpound of

t he f@enlur\ﬁc Aﬁpm@a lzler@) ABe of rad\lbzﬁ-Ala( AdegABe, Asc, D-

o @é%*?aéééafﬁ?y%“ﬁgxcf@@ﬁ B Aigp B2 A VAL ARe: Ry DYASh. Diara Aes,

Ar926 FIM-QH(EGBI NEN(RIPRAY R CROP Ydr) [ef@iBd ;L (of- éSbNb‘lQnéc’;&@cbﬂ%/ I\@ce%):ab[e(éalt)S 35,
. Arg26, 3a L s36( NE- decanoyl ) ) hGLP-1(7-36) NH2(SEQ I D NGO 9), or (A b8, 35,
Ar g26 thereol.ys36( NE- t et r adecanoy! ), ( 3- Al a37) hGLP- 1(7-37) -OH (SEQ I D NO

14 t | t
préfer?;daég%—%ﬁﬁfd@% MT %W@S\ﬁﬁz?{eﬁesm corrpc}an% %HE of
f or nulcampiotink8' i85xhéiec 32 fpheaBh oot @6LaHe -CoaR: IR’ i46PH o KiHh8'085

23) hALP-1 NH2 | D Ai b8' 24' 35) hALP-1(7-36) NH2 (SEQ I D
N@ 1%’9”@60%%5@3%@0‘3&@%? S%lggﬁ%‘)ap (1(7 36) NH2 %SEQ | D(NO )19) ((AlQb8
G u23, 13- MBI oHoto 36) NEHSEEAASD Mo e? Grimed AP dfoofi3od HPCLP-1

(7-36)NH2 (SEQ ID NO~ 2 .35, Arg26,
Lys36(cmmp@¢mﬁay| ) phamagwucaﬂy NiaRepiShE saitrtmerem)s where IR, i85 amdgRb j84

SRRl SIS Sl A

Ar g26, 34 | b_Al a35, LMA& decanoyl ) ) hGLP- 1 6) NH2 (SEQ I D NO 25);
Ad

(A b8, 35 Arg2¢34chy RhGEoL ?H@ﬁzéﬁ% @Q_@Qé_c?@);

or
HN-(CH,),-N  N-CH,-CO-

20 A preferred compound of the formula (1) is where A® is Ala, D-Ala, Aib, A6c,
A5c, N-Me-Ala, N-Me-D-Ala or N-Me-Gly; A'® is Gly; A" is Phe, 8-Nal A6c or A5c;
A'®is Val, ABc or A5c; A% is Leu, ABc, A5c or Cha; A% is Gly, 8-Ala, Glu or Aib; A%
is Ala or Aib; A% is lle, A6c or A5c; A* is Leu, ABc, A5c or Cha; A® is Val, Lys, A6c
or A5¢; A*¥ is Aib, B-Ala, Ado, A6c, A5c D-Arg or Gly; and A¥ is Gly, Aib, B-Ala,

25  Ado, D-Ala, Ava, Asp, Aun, D-Asp, D-Arg, Aec, HN-CH((CH,),-N(R"R"")-C(O) or
deleted; X* for each occurrence is -C(O)-; e for each occurrence is independently 1
or 2; R' is OH or NHy;; R™ is (Ci-Cap)acyl, (Cs-Caglalkylsulfonyl or




(Ai b8, 35 Arg26,34 Asp37, Ava38, Ado39)hGLP-1(7-39)NH2 (SEQ ID NO 27);

(A b8, 35 Arg26,34, Aun37) hGLP-1(7-37)NH2 (SEQ ID NO 28); 20

(A b8.17,35,)hGLP-1(7-36) NH2 (SEQ I-Dr NO 29); (Ai b8 , Arg26, 34, /3_Al a35,
D- Asp37, Ava38, Aun 39)hGLP-1 (7-39)NH2 (SEQ ID NO 30); (dys,

13- Ala35) hGLP- 1(7- 36) NH2(SEQ I D NO. 31); (Ser8, 13-Ala

35) hGLP- 1( 7- 36) NH2TSEQ | D NO 32); (Ai b8, G u22, 23,

/ 3_AlaB% —}(l\y 36)N42—CS§8@|EP NO 33): 25 (G y8, Al b35) hGLP- 1( 7- 36) NH2
(SEQID 3%); (A B8, Lys 1%A| P- 1( 7: 36 NHZ'S RBIDNO 5 ;
(A b8, Leu27, 13-Ala 35)hGLP-1(7- 36 (SE%[ ?Ce gy @ccepiedie
/13-Al g ﬁ?%é}@g{? 1(7-36) NH2(SEQ I D NO. 37); (Aib8, Lysl18, Leu27, 13-Ala

35) hGCP- 6) NH2 (SEQ ID NO 38); 30 (Ai b8, D Arg36 )hGLP-1 %7 36) NH2
( SEQ | D NOM@®) prefeirdx8 ofIBeAdmwjlaiBhAn‘cg@@@h@_@mpGuMS) fHVheBER T Os NOs- 40) ;
(A b8' 27, /3-Ala35)hGLP-1(7-36)NH2 (SEQ ID NO_41); (Ai b8, 27, 13-Al a35, 37,
Ar g38) hGLP- 1(7- 38) NH2(SEQ I D NO. 42); (A b8,47, N3-Al a 35, 37

Ar g38, 39) hGLP- 1( 7- 39) NH2 (SEQ | D NG{OpH=aN_ (Al (GHA8CHE, /3-Ala 35

%g%gﬁ%ﬂg‘z '36) EH%: &%ﬁ%@ N?N ég) 13(2 2835LyAr 938/ ?hg_lg ?5( g%g) hﬁz A SEQ

| D5 NOp héﬁhacéutldaHK@&ceﬁt@b&ﬁséﬁﬂthdréﬁw a 88,)hGLP-1(7-36) NH2(SEQ | D NO 47);

5 (A b8, D Arg35)hGP-1 (7- 36)NH2f(SEQID NO 48): (A b8, /3-Ala 35 Arg37
) hGLP- 1 ( 7/8mawrcprelsesd porpound)o fqrmu[;g(l)pﬁ,éwyelre said compound is of the

13- Al GLP-1(7-36) NH2(SEQ ID NO 50); (A b835,

Phe31 1(7 36) NH2(SEQ ID NO 51); (A b835, Nal31)hGLP-1(7-36)NH2( SEQ

| D NO(ABE}® )hGﬂPéNTbiBB)M—IM$E& BLNMG@)P-1 (7-36)NH2 (SEQ I D NO 53);

Ai b8, 3 Al 6 Nal31) hA P-1(7-3 H2( SEO | D 54 Ai b8, 35,
(Argz6(@*?ﬁﬂﬁgr§’%ﬁr AR A e PR N s 327

“@%"&%ﬁsﬁ“ﬁéﬁ&é@z”ﬁ NS RO AR 7 ) 36) e (520 1D
NO 5 BAIL®, KAUIHB)RBLP-ANB36)NHy S SEND N:a8Ypy | ) ) hGLP- 1( 7- 36) NH2( SEQ I D NO

35A234L36NEdd | hALP-1(7-36) NH2( SEQ | D NO
o). r@A%E SRR mﬁef@fs@uamoqﬁﬁa?oy M SREDRG B No> 61)

). B %iﬁ@'gﬁsiv 20 el R SRR ERg PN A 1 7 57 N2 (SE0

| D-NO(A§87337 ARIZDE:, | DLBAG:. RGLP-1(7-38)NH; (SEQ ID NO: 8
Lys37ﬁ\\li% decaﬁo I)jh Pa?s(%‘ﬂ%?) NH2(%E l\b 6) ,2$)r « (Al b8, ,)Ar926 34

185 Al 6815°%9, e8P CN Er_ysé‘t’(Nédecanow)hﬁmnmw}mg mmswoogwo 65);: or a
phar nmaceytd cal ;6354acc§(ﬁ able salt thereof . Ang re preferred conpound

of foffvbla, Ay s leachNorodreanesHiombinGLR:! (7 36)NH2 (SEQ ID NO: 10),
(A3, Arg®®3*,  Lys®(N°-(2-(4-tetradecyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH.
(SEQ ID NO: 11), |
(AIb®*, Arg®®*, Asp®(1-(4-tetradecyl-piperazine)))hGLP-1(7-36)NH;

20 (SEQID NO:12),

(Ab®*°, Arg”®3!, Asp®(1-tetradecylamino))hGLP-1(7-36)NH2 (SEQ ID NO: 13),
(AIb®%®, Arg?®%, Lys*(N*-tetradecanoyl),B-Ala* )hGLP-1(7-37)-OH

(SEQ ID NO: 14),0r

(AIb%3°, Arg?®**, Lys®(N°-tetradecanoyl)hGLP-1(7-36)-OH (SEQ ID NO: 15),

25 or a pharmaceutically acceptable salt thereof .

More preferred of the immediately foregoing group of compounds is a
compound of the formula:
(AIb®**)hGLP-1(7-36)NH; (SEQ ID NO: 2),
(Aib®, B-Ala**}hGLP-1(7-36)NH, (SEQ ID NO: 5),
30 (Aib®®, Arg®, Lys®*(Ne-tetradecanoyl))hGLP-1(7-36)NH, (SEQ ID NO: 7),




25 are specifically enunerated hereinbelow in the Exanples section of the
present disclosure, or a pharmaceutically acceptable salt thereof. In

anot her aspect, the present inventi®€n provides a pharnaceutical conposition
conprising an effective anobunt of a conpound of fornula (I) as defined

her ei nab%\ég37 or 2%Sphar E@ceutl cally acceptable salt thereof and a
phar mi@BUT T Calry™ acdopt abi-tetragtpcenpyGLdr-167-Badr: (SRQUBXNGhSdher aspect,

From 4AB e AB ookt SRy BB e 2 e R B B T e

adm ngmb@m M ‘Wsﬁg g‘ggﬂe%Heéé‘n If,BAILY e Cal“ﬂt? - -@)HFQ%FQPIWN& Ay mul a

(1) a def’in her ve or a ar mace y accept e salt thereof.
10- lom septiamtduautiasibeatcepididle maidhateof.nvent i on provi des a net hod of

treating a di sease selecied fromthe i,stin T | diabetes,
TyBe 11 0 ANEES; Mois sesieed BB AR (i et SaidEBnapne i
ai r'waype 'FEﬁ'hﬂhé” ic disorder, arthritis, osteoporosis, central nervous

syst em di sease, restenosis, neurodegeneratl ve di sease, 5 renal failure,
congeiAlb% B0 H)hGAR-0( = 36 NIpHSE@ dDIYAAAG)e, cirrhosis, pul nonary edens,

hyper n%h@ S duction of food intake is

desi r b %'&Qﬁﬁﬁﬁgcf(ﬁﬁé)wgmhwa] ch conprises admnistering to
sai d qplmaé’é}?ﬁ)mLphf(gq;g)Mﬂz (spoUIm Noj: @)conpound of fornula (1) as defined
her ei na gy maceutical | accéptable salt thereof. A preferred

b
né@ho&Atb?\éfr@lU mﬂ?@@l abelLy-1@r Hng(Sﬁ@rﬁBd\'@s'lg)lO where the di sease being
treat ﬁlﬂldsse‘m@peﬁ %'gsgﬁa‘ﬁﬁ( }Nple&$ 812' @)t%) Wth the exception of the

N-ter M nal ~am 'nd’ aci S (e ¢g.”’Ala) of amno acids in this

di scl gam®é®, sq;g?ﬁaﬁ“)‘mgumwsﬁr)mg (g]quD Nmz@m( R -CO-, wherein Ris the side
For the N-term nal am no acid,

h f Al
e e A, e Gt GLPLL T o N, (BRI NOGDR o wheral o' R

excoptAlian Bo s v (EaBtaR8y L PR RISER RGPS ;Pidnﬁi’%?esem
shpce (Alrbﬁ 35 Ftay@ﬁ%m%@tsa L%fséﬁ(m%§b§ﬁéﬁ§3hdm@r ¢$7a§6}@§ﬁ(SEU1FD f0:nyaci ds. A,
13- Nal’, 4-Pal and ‘Ai'b are abbrevi ati ons of the

foll 0\(\Arh13 Argiﬁ?%@-amaﬁiysif‘{NﬁAao—qﬂwnyjya)mtme(7 -BB)I B, (SERHDNNO) 263ni ne,

| h 1 13-(4 20
BSL gl(‘ﬁkﬂ@%aﬁég?%g AS’%} Z\Cg)nf)ﬁg'i@oi(]( gﬁm (2%%@5 [bﬁﬁ Igg Fvel y. (Cl her am no
aci d dgjPat highe paf @7 aaa '/igjd;'9 P-4 'ﬁ@ngHﬂSEQSID(r@OPY?} dyl thio) acetic

aci d Paa i's gﬁ ans acry I C acl
N, Nt%rbg%ﬂmfﬁgﬂ?nﬁmn%dh{ﬁmnﬁ aé);Nm(@Ewna N@: mmt hyI - aI anine; N-Me-Qy

bg?yl @’cﬁfg%é‘guw$g %)ﬁi‘ﬁéﬁ@? %613% dI -'?'L;t ?;n fe?fl (tj)ut ;: :I :a?n ;2”-0 nis

or ni t hAmE; ARY?P*2B- A@?’%{ﬁmsp@if | AOBER WUrf*)ACL®-1({B38INH] (SES1RINDI 8@); Gaba is
y-am nobtgtiérl c,.acid; Ava is 5- aminovaleric acid; Ado is 12-am nododecanoic

aci d, (@i, BAla’ MhBrﬂaﬁ@NﬁeéﬁEﬁbl@NQ 3fAci d; Aun is 11-am noundecanoic
21 3, (808, Aokt Tndy EIATARBIIEEG I RRsRyTet I piperazine, represent ec
sel eci(Aﬂ’bame%? the-apdYhGoP- MYamyhu-IgJ(SEQ‘tﬂ)N(Dr:GG)panecar boxylic acid (A3c);
LM i R R R A R ek B N A b

(Aib®, Lys'®, B-Ala®**)hGLP-1(7-36)NH, (SEQ ID NO: 35);

(Aib®, Leu?’, B-Ala®*)hGLP-1(7-36)NH, (SEQ ID NO: 36);

(Aib®, Lys®, B-Ala*®®)hGLP-1(7-36)NH; (SEQ ID NO: 37);

(Aib®, Lys™®, Leu?, B-Ala**)hGLP-1(7-36)NH2 (SEQ ID NO: 38);

30 (Ab®, D-Arg**)hGLP-1(7-36)NH; (SEQ ID NO: 39);

(AB®, B-Ala®®, D-Arg* ) hGLP-1(7-37)NH, (SEQ ID NO: 40);

(Aib%®*, B-Ala*YhGLP-1(7-36)NH, (SEQ ID NO: 41);

(AIb%?7, B-Ala®**¥" Arg®)hGLP-1(7-38)NH. (SEQ ID NO: 42);

(Ab®?, B-Ala®7 Arg®8*®)hGLP-1(7-39)NH, (SEQ ID NO: 43);




am no-1 -cycl opentanecarboxylic acid (A5c); 1-am no-I-cycl ohexanecarboxylic
-11- acid (A6c); l-am no-1 -cycloheptanecarboxylic acid (A7c); 1l-amno-1 -
cycl ooct anecar boxylic acid (A8c); aHd 1-amino-1 -cycl ononanecarboxylic acid
(A9c). In the above formula, hydroxyal kyl, hydroxyphenyl al kyl, and

hydro pht contain 1-4 hydrox bstituents. COX5 stands for
QX : hyé?aﬂo% B -7 i%@NﬂﬁSEdJYDiﬂé ; linited to, acetyl and

pheny (:] yl) is represented by the

foll O\k\nwbgq'ﬁz ure th%%’ %%)Wﬁg%%w(%% O What is neant by

Lys( N{Aibl le-sta?%Ayff)hCﬂ.i?-dW-éﬁéNHg(BE@ IDEOE dB);owi ng st ructure; OONS

- pi pelr(\l'%'i% ’ré592§%4g @ﬁg%ﬁﬁﬁ@yf@@t'ﬁé\'&&? E?//v: ng structure: O CH3
AibP EﬂAry“{)hdLWﬂlﬁséﬁwz (SE@TNODLARY p(l (4-al kyl -pi perazine)) is

repregente ow'n structure: NCH3 /\' n | HO -12- What is

meant (Aip° A8HIaT alkyY IGLRY (T-87)N: (SE@LIBINGY 48)ie fol | owing structure: O N

OB 1R bhe® B AIa*)hGLP-1(7-36)NH, (SEQ ID NO: 50):
(Aib®*, Phe®")hGLP-1(7-36)NH, (SEQ ID NO: 51);
(Aib®*, NalPYhGLP-1(7-36)NH; (SEQ ID NO: 52);

10 (Aib®*, Nal’®*")hGLP-1(7-36)NH. (SEQ ID NO: 53);
(Ab®®, Arg?®**, Nal* ) hGLP-1(7-36)NH2 (SEQ ID NO: 54);
(A3 Arg®®3* Phe®"YhGLP-1(7-36)NH, (SEQ ID NO: 55);
(Aib®%, Nal'®*YhGLP-1(7-36)NH. (SEQ ID NO: 56);
(Aib®*®, Nal'>*"hGLP-1(7-36)NH. (SEQ ID NO: 57);
15 (AIb®%, Lys®(N°-decanoyl))hGLP-1(7-36) NHz (SEQ ID NO: 58);

(Aib®*®, Arg®*, Lys®(N*-decanoyl))hGLP-1(7-36)NH, (SEQ ID NO: 59);
(A3, Arg®®¥ |.ys®(N*-dodecanoyl))hGLP-1(7-36)NH, (SEQ ID NO: 60);
(Aib®,B-Ala®®, Ser®’(O-decanoyl))hGLP1(7-37)-NH, (SEQ ID NO: 61);
(A3, B-Ala®>" Arg®®, Lys®(Nf-octanoy))hGLP-1(7-39)NH, (SEQ ID NO: 62);

20  (Aib®, Arg?®*, B-Ala®, Lys* (N*-octanoylh)hGLP-1(7-37)NH; (SEQ ID NO: 63);
(Aib®, Arg?>**, B-Ala®®, Lys®'(N°-decanoyl))hGLP-1(7-37)NHz (SEQ ID NO: 64); or
(Aib%, Arg?®*, B-Ala®, Lys®(N°-tetradecanoyl)) hGLP-1(7-37)NH, (SEQ ID NO: 65);
or a pharmaceutically acceptable salt thereof.

Another more preferred compound of formula () is each of the compounds that

25 are specifically enumerated hereinbelow in the Examples section of the present
disclosure, or a pharmaceutically acceptable salt thereof.

In another aspect, the present invention provides a pharmaceutical composition
comprising an effective amount of a compound of formula (I} as defined hereinabove
or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable

30 carrier or diluent.

In yet another aspect, the present invention provides a method of eliciting an
agonist effect from a GLP-1 receptor in a subject in need thereof which comprises
administering to said subject an effective amount of a compound of formula (l) as

defined hereinabove or a pharmaceutically acceptable salt thereof.




What is neant by Lys(NE—Aec al kanoyl) is represented by the structure: N
CHB NNY~" E NOJ:;\: I 5 HOThe variable n in the foregoing
structures is 1-30. Wat is meant biP-Lys (Ns- ace-al kanoyl) is represented
by the structure: OO HN\N~CHs AN H O 10 The full nanes for other

abbr evi atigns used herein are as follows: Boc for t- butél oxycar bonyl, HF

for hydrogéh @ ITHEREEE@SPER i PESep! invelionoprovgeshyd methpdef treging\@ | Tos

0 o @accDNBebRly fof dhe RN sV ") TRAMEL SR ool O
ur oni oimesiy, @u@dgmmmmcmmk‘ﬂbaj diBbickers of thi ampypmﬁltaimly,lchmrder, ah{h%msf or

acetic |d TFA trlfluor acetiic acid, 2C.Z for
2-chl GF 9/?'6x§/%5§ 'T‘ S%S%F%%B%%y”%ﬂ){?éﬁg%?fﬂ”e gisgaser or

OSW'r@r'T@XYéllvurg ”%nb@étl\% ﬁééﬂprfﬁﬂwe”eﬁé}ﬁm%ﬁ@rWﬁme"‘%mf)&% pulmonary

N- hydr oxybenzotri azol e and PAM resi h for
hydr oﬁgllﬁmamyphdﬁwlaneaamdmméemhem the eiuThien of food mddle lseufmmWses

fi hl oy hyd.
Enconp a6 Pired BaBRO whit camefnss Bamiistring to s Ridd i Blrekive 1 and
al kynamduitrdf @icenfpduadlof M rideis (I?%soaeﬁﬁécﬁ heRYBabORNof B BhathalRNGES
herein by another format, e. 8)hGLP-1(7-36)NH2 (SEQ ID NO 6

W| t h ereeplablk pelbtloereaii Adrefartrd meshed i dhe dnmediately feregeing methbdis ween
P-1 The
ab reV| aha ?)rﬁé a%sagg%n%g*riﬁé?%gag T?{pf}llk eé;%?haiy@g?ﬁ%&tfgnea)ns human

gl ucagon- | With pepekeeption ahﬂmurtbﬁhmab@hmeradimeatpabmwtm&ﬁg (ggefﬁeé) bp the

nunber of anjpo, acids, present in the pepti hGLP-1(7 SEQ I D
NO  1fnfigo éﬁi%”é@lsd@'s?bﬁkl%ﬁf@ﬁdier 3?9 §‘lﬁ'éCtHEbef d‘gHs%ldU%@@ -f Whergi

7 109 10 QeSS e 47101 O R g i o
NI - 12bbrawath@.§taﬂ1@§f<ﬁ&héllﬂ?ru@ﬁlf@df l(R r)- I\19CH(rR))|-(B@E e\shetfem Riibe Sdeehaimus of
% oF AP STribS @i ELRE 2000 pit Avtiptngd 288y S8gPt NG A a3, FE ies | n
The pontiemiod tats ¥ ndlY, %%”@%ﬁﬁ%seﬁfﬂﬁgfé%féﬁ‘;‘é&%fﬁ%?f‘ﬁ%%?a@@ﬁﬁidept o
pept i bereaatdassamincsaming agids. drenvafiNalNig, Clea, P3|, 86l drehAbea®ytitchesi s
(Pier bbreviations of the following o-amino acids: 4-amino-phenylalanine, B-(2-
naphthyl)alanine, norleucine, cyclohexylalanine, £-(3-pyridinyDalanine, £3-(4-
20 pyridinyl)alanine and a-aminoisobutyric acid, respectively. Other amino acid definitions
are: Ura is urocanic acid; Pta is (4-pyridylthio) acetic acid; Paa is trans-3-(3-pyridyl)
acrylic acid; Tma-His is N,N-tetramethylamidino-histidine; N-Me-Ala is N-methyl-
alanine; N-Me-Gly is N-methyl-glycine; N-Me-Glu is N-methyl-glutamic acid; Tle is tert-
butylglycine; Abu is a-aminobutyric acid; Tba is fert-butylalanine; Orn is ornithine; Aib
25 is a-aminoisobutyric acid; 8-Ala is £-alanine; Gaba is y-aminobutyric acid; Ava is 5-
aminovaleric acid; Ado is 12-aminododecanoic acid, Aic is 2-aminoindane-2-carboxylic
acid; Aun is 11-aminoundecanoic acid; and Aec is 4-(2-aminoethyl)-1-carboxymethyl-
piperazine, 'represented by the structure:
Q

O,
S,

30 What is meant by Acc is an amino acid selected from the group of 1-amino-1-
cyclopropanecarboxylic acid (A3c); 1-amino-1-cyclobutanecarboxylic acid (A4dc); 1-

amino-1-cyclopentanecarboxylic acid (A5c); 1-amino-1-cyclohexanecarboxylic




Chem cal Co., 2d ed. 1984). The substituents R2 and R3 of the above generic
formula may be attached to the free amne of the Nterm nal am no acid by
20 standard met hods known in the art!- For exanple, alkyl groups, e.g.,
(C1-C30)al kyl, nmay be attached using reductive al kyl ati on. Hydroxyal kyl
groups, e, g@m {Ci -. C30) hydroxyal kyl, may al so_be attached using reductive
al kyl &cib\amet-@mineHeCyd@ieptanesdoxyicosid (A76k dradtedlwith a t-butyl

t ; e af i : id,
oS o cybRUbiePURTyc ot () oA Bfing ESLRG Mo RUBkIRBA Aol 20F
t he conglatiord foesiula, vivydno:dyatiof ahyadmuypldrialkylo fardohidroxieaphtaglaticd dnaynd
di i sopropyl carbodiimde in nmethyle chloride for gne _hour. |f _the e

aci d GBREN fisd Hdrewy BYRFEReNIs: &FB?(%WMS Blrhy%%%ph@@mc%ﬁppi)n@soa%f dfa

then | ] e rif ' ddi tional 3 nol ar
A L R R L T e A
synthesi s af/hatie médhtaspt ysdR"-atianbyl) i tdprBesridd X2~ tGeFo fsXiNg Wiiuetures coupl ed
to the MBHA resin. If Rl is NH X2-CH2-COON, (i.e., Z=COOH) the synthesis
of the peptide starts th Boc- HN- X2- CH2- COCH which is coupled to PAM
resin. For this_pariicuylar $j|-¢3p, 4 ol ar equival ents of Boc-HN X2- COON,
HBTUand HOBtg¢ an 0 ol ar uivalents of DI EA are used. The coupling tinme
is aboy 8 hbursy -147 The protected am no acid

1-( N- t €r Daplt car bonyl - am no) - 1- cycl ohexane carboxylic acid (Boc-A6c- OH)
was synt hégsized as follows. 19.1 g (0.133 nol) of 1-

am no- 1- cycl ohexanecar boxylic acid (Acros Oganics, Fisher Scientific,
Pittsburgh, PA) was dissolved in 200 mM of dioxane and 100 m of water. To
it was added 67.5 ml of 2N NaCH. The solution was cooled in an ice-water
bath. 32.0 e b bty < di ; his
sol ution. ﬁgétﬂgﬁ%?@yn%&sgﬁr gtk\xg‘iﬁﬁ)gwwt‘a %\Q/%’rﬁt%lﬂg ttﬂgﬁaﬁ%@ﬂgﬁgﬁgg’ﬁa&tur e.
Di oxane was then rem)(DQgOunder reduced pressure. 200 m of ethyl acetate
was added to the r mai/\rg’ng appeous solution. The m xture was cooled in an
i ce-water bgth. ~The oft-fhe®aqueous | ayer was 10 adjusted to about 3 by
addi ng 4N H®l . The ou'glgani c layer was separated. The aqueous |ayer was
extrac édN ethyl acetate (1 x 100 ml). The two organic |ayers were
conbi ned and shed with water (2 x 150 nml), dried over anhydrous MSO4,
fi]d)tered,Hanonncentrat ed to dryness under reduced pressure. The residue
was recrystallized in ethyl acetate/hexanes. 9.2 g of the pure product was
15 obtained. 29% yi el d. Boc- A5c- OH was synt hesi zed in an anal ogous manner

to that of, -.AGC- £ prot . ] [ din
an anal 0901\1@? %&ﬁgﬁ?a@y Ie%%@ré%ﬁ@?%ﬁ%lﬁgfaﬁ%%&ﬁmgﬁga]faérs tg ﬁ??@ﬁgiﬁeed by
t he teachi frgpwieg etracture: t he synthesis of a GLP-1 anal ogue of this

i nvention containing A5c, A6¢c 20 and/or Aib, the coupling tinme is 2 hrs.
for these residues and the sidue imrediatgly follow ng them For the
synthesis of (Tma-H._s7)hG P-H( 7- 36) NFR ET(i—?EQ?D NO 67), HBTU (2 nmmmol) and
DEA (1.0 M) in¢d m™~DMFNare toM Il with the N-term nal free anine
of the pepti\g-r sinyn t | ast C ing reaction; the coupling tinme is
about 2 ho s.|\|;

H O

15
What is meant by Asp(1-(4-alkyl-piperazine)) is represented by the following

structure:

O
N/\\N ch,
/\N \\/ \(‘J);
HoO |




25 The substituents R2 and R3 of the above generic fornmula can be attached
to the free amine of the NNtermnal am no acid by standard net hods known
inthe art. For exanple, alkyl grelis, e.g., (G -C30)alkyl, can be
attached using reductive alk lation. Hdrox alk | e. y y y y groups, g.,
(Cl -C30) hydroxyal kyl, can al so be attached using reductive al kyl ation

wher ei n t héVha @rngaatd%yAgra(du@kalgrrpﬂ@liédeeaes\@nterdg hy thesipllowingetregives . Acyl
groups, e.g., COX'g can be attached by coupling the free acid, e.g.,

X COOH, to the freg aine of the N-termnal amno acid by m xing the
conpleted resin w equi val ents of both the free acid and

di i sopropyl carbodqii m de*i’m nethylene chloride for about one hour. If the
free acid c ai ree hydroxy group, e.g., p-hydroxyphenyl propionic
acid, then thecou shoul d be perforned -15- with an additional 3 nolar
equi val ents of yHOBy A conpound of the present invention can be tested for
activity as a G.P-1 binding conpound according to the follow ng procedure.
Cell Culture: 5 RIN 5F rat insulinoma cells (ATCC-# CRL-2058, Anerican Type
Culture Collection, Manassas, VA), expressing the G.P-1 receptor, were

cul tured i Whaulibeowant Iy diys(BtABgep!kasoyteds urapredNed c byt thenisigicle® f et al
calf serum and nmaintgined at about 37 Cin a humdifed atnosphere of 5%
CO2/ 95% ai r. Radioliga Bi nding: 10 Menbranes were prepared for

radi ol i gand bindi pg. st udj es bﬂ/_qhonzegggir\t t Cklpe RIN cells in 20 m of
ice-cold 50fmM TFis-MN w a i nkman PRl ytyem (Westbury, NY) (setting
6, 15 sgc). onbgenat es washed t@i ce by centrifugation (39,000 g
/ 10 NN andythe final pellets were resuspended in 50 nmM Tris-HC,
containing 2.5 MM MdC 2, 0.1 ng/m bacitracin 15 (Sigma Chem cal, St.

Lodi s, , and 0. 1% BSA. For assay, aliquots (0.4 m) were incubated with
0.05 nM (1251)G.P-1(7-36) (SEQ ID NO 415) (-2200 G /nmmol, New Engl and
Nucl ear, Boston, MA), with and without 0.05 nl of unlabeled conpeting test
pepti des. Affeevarighlom im thei lecegring shruchses)s 1t Nbbaids(mesny by kys {Ng- 36)

(SEQ I D NO_ 415) was, . rat th ree by rapid filtration through 20
G-/ C fil tel’aé;e( ?‘%‘2@ ',g%gﬁf%‘?ﬁ%%fg?e ﬁ%}@tu%i ch had been previously soaked
in 0.5% polyethyleneimne. The filters were then washed three tinmes with 5
m aliquots of ice-cold 50 M Tris-HCl, and the bound radioactivity
trapped on the filters was counted by ganma gpectronetry (Wallac LKB,

Gai t hersburg, MD). Specifig¢ binding was definped as the total

(1251) GLP-1(7-36) (SEQ | N5 ~25Nboundy €Hat bound in the
presence of 1000, nM ELP1(7- 36)H (SEQ | D\NQ./ 1) achem Torrence, CA). The
pepti des of this J can be provided in the formof pharnmaceutically
acceptabl e salts. ]hlixa | es of such salts include, but are not Ilimted to,
those formed withHrgag c acids (e.g., acetic, lactic, maleic, citric,
mal i ¢, 30 ascorbic, succinic, benzoic, methanesul fonic, toluenesulfonic, or
panoi ¢ aci d),

10

The full names for other abbreviations used herein are as follows: Boc for t-
butyloxycarbonyl, HF for hydrogen fluoride, Fm for formyi, Xan for xanthyl, Bzl for
benzyl, Tos for tosyl, DNP for 2,4-dinitrophenyl, DMF for dimethylformamide, DCM for
dichloromethane, HBTU for 2-(1H-Benzotriazol-1-yl}-1,1,3,3-tetramethyl uronium

15  hexafluorophosphate, DIEA for diisopropylethylamine, HOAc for acetic acid, TFA for
trifluoroacetic  acid, 2CIZ for 2-chlorobenzyloxycarbonyl, 2BrZ for 2-
bromobenzyloxycarbonyl, OcHex for O-cyclohexyl, Fmoc for 9-
fluorenylmethoxycarbonyl, HOBt for N-hydroxybenzotiriazole and PAM resin for 4-
hydroxymethylphenylacetamidomethyl resin. .

20 The term “halo” encompasses fluoro, chloro, bromo and iodo.

The term “(C4-Csp)hydrocarbon moiety” encompasses alkyl, alkenyl and alkynyl,




i norganic acids (e.g., hydrochloric acid, sulfuric acid, or phosphoric
acid), and polyneric acids (e.g., tannic acid, carboxynethyl cel | ul ose,
pol yl actic, polyglycolic, or copotyhers of ponIactlc glycolic acids). A
typical nethod of making a salt of a peptide of the present invention is

wel | known in the art and can be acconplished -16- by standard nethods of
salt érdriatle cage ebatkeny! gnd alkynylthernpie G2-Cso-pept i de of the present

| nvention (4 ESPtf&e“ﬁ;ﬁ@ts ﬁ@éh‘ﬂnér? i : afsd q;%%tBHr erﬁ%%‘%@uﬁ r AFmAERe. gde by

usi ng prepar elatin arnin As) can
be CcoOAS h@dF’l—T(t?e?:@)IWﬂeEQaDt NC&LﬁB‘) mthatheasebsﬂtetesladamlrtwaddsa‘Bdml ng the

t | | N d t Th
oo ﬂﬁ%é%ﬁﬁﬁ?gﬁenge st Setiesnotbolpel 56" PrenBarame G2t extor200 S8,
¢ - |
: o!?) OAgﬁlpgﬁéE(P‘g)' J | s 15€viafibh GIA)H %a‘NsﬁdTﬂ@&ﬂdenll?é%ﬁﬁ@e aquenusqsol ution

5N acetic acid aqueous solution for 0.5 hrs. and (3)
ali nmar@r hdmamt g(tmgondkeopeﬁtm‘e -1sdlhat hombBrowetwaen rtha. parantreseBow r at e

f 4 m t 10 | ut
o1 BhroRy B ninf o i AR Sréssf s dhe e (1§, el biRiagie’ 1t O
cont aiQEQOID *NBP‘?PH gﬁurﬂi ackel ¥ q%eghamot mbebn@@@etqgeﬁée/ RASkumAR s wel |
known to those skil in the art, the known and potential uses of GP-1

is vaﬁlé%t']&n'Eh@rﬂeﬂwmﬁﬁ fRs S LRIE7-3TH GAEQIIIENO:413)1s Jistedi iniMaisogcBence,

1998, d d [0 of. Clinical
2&/ ga‘tjtlpp t[d%séfgé% %S E@ d‘?:?%ﬁﬂ eée\%lszm t Q%%]BH#Q raﬁiHﬁn '8t the
COWDOhGI_sD-Qt -BB)NH& r@em IDPNOT oy lrtdltfa?!@§ﬂ$at0{hee$ltérrhin09 afrthegseptisle ief f ect
can have the sanme effects and uses as @G.P-1 itself. These varied uses of

((jELPE) 1 2pRigatsd. é\ﬁh%-ﬂ('é—éé) ASEQIPRNR: Tireansdiat Bre CTS?]B@;HUSdISaE@t trse Type 11
' a e%ﬁ% |H§H%%_I$M 7- %b?‘?ﬁ%&{‘ S@g@%gérsg@}(ess i éBéuﬂSﬁé 397ardd'8s ?6ésy¥t om

met abol'1 ¢ dlsorde ntral nervous
di seased Argeeewwsvsly neurodegenerati ve di seases, renal failure, congestive

heart failure, nephrotic syndr . Cltrrhosi.s, puI nonary edensa,

h%ertensi on, and disorders V\ﬁg&@a—é@fé’—% ction of food intake is

desired. Gyige péﬁﬁdé&%@%h@fmﬁf@ﬁtlorprc%ﬁeﬂé ﬂr@ﬁéfﬁd 8y dthAlae s6lid phase

ant agoni st effect froma subject can be used for “treati ng t he foll ow ng:
8

hypogpyphdne@yaﬂrwsmal Seeoem. | Stew;qnhd:l NheetaelsoSohd éthaget yntbesigdFiereect ony or

smal | seC|on the §et vn|o ncl wi t hin

e & Rl Ecat o o ST, B bl B2 e B ot et et Re L e

at | egsinipaema béleatt?am‘ie@luftﬁ&thfreé Oéirmﬂeaoﬂthel N-tafapei astmma wtidhbg

phar maceut i cal tY] acceptabl e carrier. The dosage of active |n redient in the
12

cdPrpostandarnd ngthpds 4<npweﬁtﬂ1@rﬁrhacwwaremevamyéem%vever (C 3w)§ kiibcessary
t hat H%ﬁ/ lé%gﬂédrﬁlgﬁngcté(tﬁ% dbé‘géﬁglbﬁgé pﬁﬁtﬁ'%a’*t‘ %U'ég @dosage

form i's”obtaine dosa eél r erapeuti c

ef f ecCso)hydtdxqaquItmapblmdm attathed usimg maidictive bligladionavhereirothd free

treatent. ener al ef fective dosage f)gr the activ 8 s of éhi S
%C a@ Eg

i nvenf‘V@WXngrP pt'ﬁé"'og‘?ﬁteq é{ﬂtﬁ‘eaJTbLﬂll‘éﬁ? COCHE? kG Pd r 81%r 881 y
B R EIAT BB e Wacloa o ciogion, b ahgras st pdpee o
azin niemenaldarbynocaad bypaeny thead;ompleted resm with 3 molar equivalents of both
| the free acid and diisopropylcarbodiimide in methylene chloride for cne hour. If the
free acid contains a free hydroxy group, e.g., p-hydroxyphenylpropionic acid, then
the coupling should be performed with an additional 3 molar equivalents of HOBT.
When R’ is NH-X>-CH,-CONH,, (i.e., Z°=CONH,), the synthesis of the
30 peptide starts with BocHN-X2-CH,-COOH which is coupled to the MBHA resin. If
R" is NH-X2-CH,-COOH, (i.e., Z’=COOH) the synthesis of the peptide starts with
Boc-HN-X?-CH,-COOH which is coupled to PAM resin. For this particular step, 4
molar equivalents of Boc-HN-X?>-COOH, HBTUand HOBt and 10 molar equivalents

of DIEA are used. The coupling time is about 8 hours.




(e.g., intramuscular, intraperitoneal, intravenous or subcutaneous
injection, or 5 inplant), nasal, vaginal, rectal, sublingual or topical
routes of adm nistration and can bel4-ornul ated with pharmaceutically
acceptable carriers to provide dosage forns appropriate for each route of
adm ni stration. Solid dosage fornms for oral adm nistration include

capsul es, tids ereiected pmino weidi drN-terttbyicayoadeonyl-amétmhl -sptlpbexngage
f , t
o o bR AE Y SRR Rgs AR b 07BN B o1

Such cosinget -EpsioBexmizcaltssxyfio xeld (Sﬂ&:rogfi)r‘ganmr Fmslher mo@ttiﬁcer&drgh onal
subst ances ot her than such inert diluents i cating agents such

as magrMosvasmdiasehiestig. 2qq1mlwédtca@@eo¢nct:399anle%f W@t&m é't%'téh‘ﬁf Aiged 67 he
d f I f I | 15
CEPOTIAS NEDP 8 SARG sl s R oA 855 810 7

addi ti onal nteric coatings. Liqui for
or al mﬂrail-ttembuqmdmarbommdeaﬁ tmidmdcteumls:ad)luyonac'ﬁm)taént@nemﬂtaneowas

solutif susl}]) Hsmns ru s, the_elixirs c ntalnln nert nts
commosfired Lvenig tﬂ“erm DRERIYE . WRioxaneEas Er‘dtHPgerd'iq F‘ig
CoNpogi-ddRfs. A AR étﬁ';ﬂ'é&é@at@%ég HHded t%LtﬁB t%?nétﬁihg é‘tgjeft‘ﬂt%r%cﬁutson

emul sifying and 20 suspendi ng agents, and sweetenin l avoring and
per f ur'ﬁh@gmagem waskroabat in aoniseacater batly Toet bl s:ﬁtheaque@wsfleyerpwaent eral

t | tl
< el %6, 2R LBy &0RE AT o her ol BT 4G S8REED " Tum 1 o
are phg%bﬁ@@a;@érywﬁaé Rl Wﬂtﬁ@ﬂty@'a\é@tﬁte (1VRITIRRIE THeStwé Wr§ame ol i ve
corn ol l, gelatin, and injectable organlc esters 25 such as ethyl

oI eat layess avera sagined ans waghed wttbwateéu(a adipuvahy driedioeragnhyireyer \t/)u ng,
T :
o DR TR A o slaT S aReRRELE, Rk YRS TR [hbiEE

i ncor pasatredrysisllized! Irzistigyl agetate?héxdres. heg.gogpositheopsre lpyodiUid‘taWE@tl ng the
compositions, or by heating the conpositions. They can also be
mihuf ebtainedt 2% Weltkorm of sterile solid 30 conposi ti ons whi ch can be

di ssol ved 'igySASL. tjl-?voé%t%\thééﬁze%’iﬁeat?%ﬁﬁlb 8E§Mérﬁter't6‘ltr?é3ttcﬁtﬁc%m n€" um

i mredi ately bef ore use osit1ons ect al or vagi na Istration
are pH e@tttﬁr;pro@atq@Act: amies astisctarnby peepdrainn annaredogeusomanoet bg active
subst ance S, coca utter or, a sugggm tory wax. -18-

oo BrHaTsord of BRIy SIDR Bair e earbEar e e A MRS BRE! Lo o spar od wi th

standard exgiid SPhthedR! bf & WVPL1 AhAIBGUALF thiE Whiditon GorR8MYAdcOhsEhi s
invention can be adm nistered in a sustained release conposition such as

t dseandssr Aledthen coneling| tirogi isg odrentfer dhesedesiduessanpplhiec agsidue. U. S.

b oaoTOBERER! fabamd TREJECRH G SREFLTBe TpfRERRSLIGRES EaRIkE' ™

sust a'(@led: IIEBNGBW)CHBWQJSGZ inBis) SADIEAI(ND mildhaaet DiF agenbed fo fedigl abl e
form plication Ng. 08/929,363 filed Septenber 9, 1997, teaches
pol yrrt@’ﬁthéhgd\étm@@ fres amire @B%E?@ﬁ%@%%ﬁ%ﬁﬁ@%%?’@d@ﬁpw éb%nt and

chi toﬁaﬂplirﬁ{ﬁne?ﬁabéﬁt f"ﬂBht&Eat' on No. 08/740,778 filed Novenber 1, 1996,
t eaches 'su d release

25 The substituents R? and R? of the above generic formula can be attached to
the free amine of the N-terminal amino acid by standard methods known in the art.
For example, alkyl groups, e.g., (C1-Csp)alkyl, can be attached using reductive
alkylation. Hydroxyalkyl groups, e.g., (C1-Caglhydroxyalkyl, can also be attached
using reductive alkylation wherein the free hydroxy group is protected with a t-butyl
30 ester. Acyl groups, e.g., COX’, can be attached by coupling the free acid, e.g.,
X'COOH, to the free amine of the N-terminal amino acid by mixing the completed
resin with 3 molar equivalents of both the free acid and diisopropylcarbodiimide in
methylene chloride for about one hour. If the free acid contains a free hydroxy

group, e.d., p-hydroxyphenylpropionic acid, then the coupling should be performed




conpositions conprising a bioactive agent and cycl odextrin. U S.
Application No. 09/015,394 filed January 29, 1998, teaches absorbabl e
sust ai ned rel ease conpositions of ~tb-bi oactive agent. U.S. Application No.
09/ 121,653 filed July 23, 1998, teaches a process for making

m croparticles conprising a therapeutic _agent 15 such as a peptide in an
oi | - i withe@e adgitiepakd malasequipalentsef d@BNe. 09/ 131, 472 filed August 10,

and 2 phosphar JRERLEIne Rse T ey BATRR E e RE Bl Bo T et
Noventhindidg cdRfpBuntieacheting tortheefdiowhanpracedoge.a t herapeuti c agent such as

a peptide and a polyner bearing a non-polynerizable | actone. The teachings
of t hé&elPukyeegoi ng patents and applications are incorporated herein by

regerence. Bl 23 SngGiddnes ééﬁ[Qg(fA"ﬁé@a# @F(H-Eésﬁ,”hﬁ?éric%%dTgﬁé Wlipdrec terms

RI
used herein Hage ﬁe sane neani ng as commonly understood by one of ordinary
ski | | Gallectien,aMariassashi\th), t dvsessing nthieoislR1ongmepidt, seeranl dulipindd iinat i ons,

P e BB Eb i E30ET SRt SR S S5l Dy S o
et hogsaih@findthki ASo@ PRt irflg Hmidiéd airhdy) herlreQﬂ,S%‘Aﬂ]@ sptdpds are

wel | -known to those skilled in the art. nmet hods are al so known to
t hose Redioligaahdi Bindimg: art . The exanpl es are provided for the purpose of

illustratiqQn apd is not meant to Limt the.sco of .the pr nt. Lnvention
i ﬁbany rranM‘?mBE@eéoc-“{‘egﬁl ap@ﬁ),ar%%c_- ' Ar Ef’(df?%a%@a &Hﬁ@)c%aﬁg_?& OPMex) wer e
pur chagasbgdnioNov e arIMe BeliSan 2D e@p.of Gakldodd BR.mIAOTridHCIOW s

purchased from Bachem King of Prussia, PA Boc-Ava-OH and Boc- Ado- OH were

pur ch&giadman Belytresn{Wiestoury.nNY) (seitivaaf, 15¢ss)Dallee homogesnates wenel was

urch r g [ , v 19-
E)Ai b$ %@P%%%%%Eﬁ&ﬁ%é@nl Eﬂ%@@%}ﬁ%ﬁ‘ﬂw én%gﬁ)??@ea? s"egsilr‘# rgsi zed on
\c’m_ Aﬁmésilﬂ]beﬁig_e?yiagml\gF‘Q%-Ell(fil,@dbrytaidnirg;g\)Z.MS | MGEBDA m@ph%;@!g lsyuitraeini zer .

ich was modified to do acc rat - chem stry soli ase peptide

S35 h6SEnd oS oFty dOUGLE, anf -1 B pihareatieih ARURSSID TG0l Bo

1992 = - i2 BHA [ iy- ~ I CA) with
'Ehe sueé‘?ilrﬁﬁ%%@wgqgﬁwn% 7]335_\63 ui%e("f{@_?&(tg;ﬂgb.gﬁﬂg gglggs Bgéhe?n CA,
Tor r aissy EMglandviluBieach8wosforl, alViA)l awittCAndwewithaded. O thl oheunlabéledwi ng

i de chain.prqtectiaqn: BogzAl a-0H Boc- Ar af Tos). - Asn(,e 10 OH,
Boc. 7o terl Pesdiiesr ok 1EH migo FolbRd P26k, B8 Betn BN DB o
Boc- Gy (lr-gg,) (8ecy I wc§AliHné1 ab sepafatél 3 tReGreBhy %biﬁ‘fﬂlgatli:%‘i?iﬂ'laréﬁgf} Eé 1) -

G
OH, Boc-Phe-OH, Boc- -OH, Boc-d uthcHe_ ) - OH and” Boc- Tr _
s§oit h&di/E {ikersc@rendel, depithaishurg, M0 mwhiceichad berme prddously $eakagdrie r enoved

ot e PRSI TTR Pl et Thih FESRAT GRS o 518
ver e atiquetsest wetduddit50PriN ITriveHC! adnd d¢hé ouwrid Fetiogntivity deappesl onthé sal t.
Coup! I1‘ilrt](.g.lrst Ivvra?::;,scoun’ted by gamma spectrometry (Wallac LKB, Gaithersburg, MD).

Specific binding was defined as the total (***hHGLP-1(7-36) (SEQ ID NO: 415)

25  bound minus that bound in the presence of 1000 nM GLP1(7-36) (SEQ ID NQO: 1)
{Bachem, Torrence, CA).

The peptides of this invention can be provided in the form of
pharmaceutically acceptable salts. Examples of such salts include, but are not
limited to, those formed with organic acids (e.g., acetic, lactic, maleic, citric, malic,

30 ascorbic, succinic, benzoic, methanesuifonic, toluenesulfonic, or pamoic acid),
inorganic acids (e.g., hydrochloric acid, sulfuric acid, or phosphoric acid), and
polymeric acids {e.g., tannic acid, carboxymethyl celiulose, polylactic, polyglycolic,
or copolymers of polylactic-glycolic acids). A typical method of making a salt of a

peptide of the present invention is well known in the art and can be accomplished




were 5 mn. except for the Boc-Ai b-OH residues and the foll ow ng residues,
Boc- Lys(2Cl Z)-0OH and Boc-H s(DNP)-COH wherein the coupling tinmes were 2
hours. At the end of the assenbly of6-the peptide chain, the resin was
treated with a 20 solution of 20%rrercaptoethano|/10%D|EAin DVF for 2 X

30 min. to renove the DNP group on the H s side_chain. The N—term nal Boc
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Ci18 cgbm3oéle§é SONRIdPy fo$0@'t5hh£§ O&rqmsjva) linddreg&@ishM(2095 t6! 10" ofM th a

| inear gradient (20%to 50% of solution B over 105 mn.) at a flow rate of

10 nﬁphﬂiﬁn(%@lvat Bermin. =ataflew ratm obArmhgiro(spdutimrA is612AN egetic acid

d and
A8 oBUBhS safonSSRLAbRELR Ot Rleslidla T BGREMRAERE SERDE RS Mo,
and | yrephbhs zetairing thanpsstide adbcdlzctdd andMydphilzelitd o\mﬁessbt al ned. Purity
was 98. 6% based on anal ytical HPLC analysis. Electro-spray. nass

spect r omet &8 iBNVERIEp9WN 4o dngag skilled in th%aﬁnﬂ“@cmoavn @nﬂmogwﬁt'aétusggﬁ 7 (in
t f 7
??{\Iee@?Eévﬁ \}%r]%aear&ﬁb@%?ﬁ@%ﬁgg?gg gﬂﬁlﬁ\gﬁfg S’E% ?l %@g%l éﬁlﬁ 'ia{qge ‘conpound
( HEPESS5i pp( 3262}2WMXV@G!TW - &t pl. ,ﬁEuamerm Jcaﬂrhahe"s@lllhmal mvastigafjorcan be
t 10, . . .
(8 b1 1567 her 25n 635:58 5 Biysbs BT IEon AT s ROTESHRCE B YU INSPIoRccor di ng
t 0t h?or%%%@é‘é %f%fhmﬁhérﬂﬂ Q?émsf Eﬁe@te@éggﬂ/lﬁvé ¢5é Rahfe bif6akathd\isds 480% TFA

(2 x washed he resin is then neutralized
with ﬁl% 1D|tEelf| Fr hew varie® usas. oAf G&P-haslalynewsumnumizeshaisDEMowshe resin

IS ”gr ﬁpgﬁ ?P TMQE lf%ua E aﬁgﬁ?ﬂ"%&} s %P%% gi’fg?‘ggh%@%éggé\%h%oand

DCM addrd&at srthwi difvaly, Inéf@blic 8fsofdéry drpie! butboporesihz iceptrbPhedbagt 2
hours. The resin is washed with DMV and DCM and treated with different

r 3&geRyee( disenses.fepieapsise NRESIeIeNe VeI dicases, rpal daireosonassiive
oL RSk SR, AL larS S DUloke AN DRIIE nBERLRIER. bhE 1
bef or digogerki wladarel’rﬂthé esdumtionaff fobe ipaRe iisleekiredn GhP-t esaloguesafiithe 3
((Na- l[_)lrEe%%_nl’Ehlr%\zgntloﬁl that SeWClrt]%nPén{a?go%?gt é#ec%l;f%rk% ngbjeltl:)t can be used for
treating the following: hypoglycemia and malabsorption syndrome associated with
25 gastroectomy or small bowel resection.

Accordingly, the present invention includes within its scope pharmaceutical
compaositions comprising, as an active ingredient, at least one of the compounds of
formula (1) in association with a pharmaceutically acceptable carrier.

The dosage of active ingredient in the compositions of this invention may be

30 varied; however, it is necessary that the amount of the active ingredient be such
that a suitable dosage form is obtained. The selected dosage depends upon the
desired therapeutic effect, on the route of administration, and on the duration of the

treatment. In general, an effective dosage for the activities of this invention is in the




The title conpound (HEPA is (4-(2-hydroxyethyl)-1-piperazineacetyl)) can

be made substantially according to the procedure described in Exanple 2 for
25 making ((N -HEPES-H is)7, A b8 SET)hG_P- 1(7-36)NH2 (SEQ I D NO 3) except
that 2 brom)acetl c anhydride is used in place of 2-chloro-1-ethanesul fonyl
chl ori de. Ai b8, 13- Al a35) hGLP-1(7-36) NH2 (SEQ I D NO 5) The
titl erm@hm o %%mgélsg/%ﬂ ryafesabllTixd O) i‘oé@@d'ﬂ@ikﬁ aypWhigh C%'Obﬁr ocedure

descr r ected am no acids. M
(ST SRERIT g SRl SR RB R R <01 o, 20 SE O, 1
99% vyi el d The8Sompoufiéke of thishiewentior canhhipe atinipistered by ordie parersterdl

inven&%on can be cconpl i shed IP substantially Hf’he sane manner as the
procelfrfe HEERY rf dp r?H%”fOE‘@a sIHRNERPYS 4T § §9?9@P”@P§OQGWH2 ( SEQ

|G quaaoanpn n%éarrm Aal2RQYST, gﬁsimgaég'agtdpft%l%eme%péf ﬁ%ﬁé RERARAT gﬁgam no

aci ds dependi n e desire le 5 (A Arg2
Lys36(:aE-ln@tfommam¢bwfh) ph}a@naQeI}ttﬁe)Iy\lmcesE@le BaNE@rselp Ero'erke B@sagm no
aci ds_use

as t synt hesi s of
(A Do d Ty ebopiatEis} ArBh fals STseISHAiaB2C | bed i n Exampl e 1 except that
Froc- Ly s( Beelid dbsRee 7R fd?* déral %dﬁmgﬁbﬁon Tﬁ@uﬂérc%tps@i@s”@a@létsd g5 due was
coupled to the resin manually on a shaker. 2.5 mmmol of Fnmoc-Lys Boc) OH was

di ssobowders andrgrajiules. 5Nlm5uch| wlwosa@etfhéngoltm iastiveaeorapdead 1snl of

D m s then
a@daégy%ioﬂﬁ(o ? Qsi H&Ztsélﬁér[rﬁbc%ﬁng%ilg a&c§§{)argt]£lcia§rﬁl_epﬁg mggt ure was
shakegué@iseaRitbsel, ohgtarchheSueRidbsage fopabemhnnalkd ddviprasyd ds igai@thad th 100%
TFA for 2x2 min to renove the Boc protecting %roup The resin was washed

Wi th Bwtlcwradgﬂtmaéowstwegv ather) hags Syt TReR| Jikients.weidh MBMGalingo mol )
and Dkgéw{rséss@n"}%mdbnés #éteD'\fﬁ th8'ca %erﬂfr&fﬁﬁgle\é’aﬁdb?éw%nﬁ Qtﬁ@e

Fnoc e coupling trme was
wi th Bbbagedformeaneay valsh ahvppseebuftereg iagenBf flabléts2andi plllsocaem)ve t he

Frmc fect rou resin was, washed wth DMF and transferred to
rggaF'PBﬁ'%g%g)é?p%ﬁd g‘ Sﬁt&ﬂ"f)d‘é’ai'ﬁ)% ‘hesi zer. The follow ng steps

synt hesi s pRAiPUALEAGA foPMsP O &SHI EsdihistidtRnPaREILES gﬁéﬁnéé&t?e%wane as

those in the synthesis of ? 8' 35) hA&P-1(7-36) NH2 ( SE

Exanpheceptall®. emuisionns, t$mutidng, suspapsiond, W@Som%ehﬂtﬁ asntaining tl@e@ol id.
Purity. s 98% based om.analytical ,HPLC anal El ec Rl

epect MRS corananBEFsed 48 e rlint aF HARE: fiedes sE5h BRI RSP R nen

Wi th tbmpesitionkajzedalsowhElade Jdjweingd)tsudh s Wettﬂ‘@ Eyane! @mlﬁs@lrgd anéxanpl es
6-8 were synthesized substantially according to the procedure described for

EX4npPespening goens, aps sumateniag plarasingeanhpemieming adeMs. the appropriate
. "0\ BEERERIANS ST TR0 K RIFRED S IRbA e b8, 35
sterile aqueous or hon-aqueous solutions, suspensions, or emulsions. Examples of
non-aqueous solvenis or vehicles are propylene glycol, polyethylene glycol,
vegetable oils, such as olive ail and comn oil, gelatin, and injectable organic esters

25 such as ethyl oleate. Such dosage forms may also contain adjuvants such as
preserving, wetting, emulsifying, and dispersing agents. They may be sterilized by,
for example, filtration through a bacteria-retaining filter, by incorporating sterilizing
agents into the compositions, by irradiating the compositions, or by heating the
compositions. They can also be manufactured in the form of sterile solid

30 compositions which can be dissolved in sterile water, or some other sterile
injectable medium immediately before use.

Compositions for rectal or vaginal administration are preferably
suppositories which may contain, in addition to the active substance, excipients

such as coca butter or a suppository wax.




30 7); Yield = 89.6 ng; MS(ES) = 3577.2, Calculated MW= 3578.7; Purity
96% Exanpl e 7 (A b8, 35, 37, Ar926 3a

Lys3S( NE-tetradecanoyI))hG_P- 1(7-38)H2 (SEQ ID NO 8): Yield = 63.3 ny:
V5( ES) 3818 7; Calculated MW= 3819.5; Purity 96% -22- Exanple 8:

(A b8, 35, 26, 34, Lys36( NE-decanoyl ))hGLP— 1(7 36) NH2(SEQ ID NO 9);
Yi el d=57. 4 GRIMPRAEE !@35 or Agsel %St@anau@a%@almw tiogsore asomrepﬁgﬂcbw% Acid =
decan%&&]&ﬁb(éxc%@ her conmpounds of the present invention
containing Lys ano reS| ue can be carried out in an anal ogous

manner to thwthep,r aa&nlnp@ntbstrtmlbedvémronExmmﬂeeaﬂministered in a sustained

Ai b8' 35, A 36 d ,).)hGLP- 1(.7-36).N S DN06
e (8080 ERB0 SR ugh 8 T105R<arcnBLd iR doicitibs THCH B REBat Doy ) | n
thQ p%@bhé@aoﬁ%'ds ﬁi%ﬁeﬁﬁ/%Z@ @2@‘)JQQ@é&%saghﬁalr%dlﬁa‘?gaééEoﬁﬁﬁo%ﬂi%n%es' due
of I'f the Lys(N - anoyrmz residue is not at the Gtermnus, the

pept i @el‘ffp'f@glgaﬁtblomtm ag@nt agrolyestehd).Gy Hatenitl Nanbydop, ?@kt&ﬂﬂ:@eﬁs

assenbl efaérg tge éeS'm ontthe Bg%trl de synt hetél zer ftrst I ropriate
acid ¢8pP %Cgﬁ%' AGS t P MRPREYES ’élﬂgaﬁo?)Pa‘& 1T B8 Fl:ﬁag%a drich
Chem ¢pk. (@apllcbﬂQn Nb! W@E@BGSWIedUgépteﬁ?nlﬁlen 90CiGIMIi fa’BkE, p@l?ﬁa@ﬁ@l c acid,
lauric acid and palmtic acid. 15 Exanp Ie9&b835 Arg26, 34

LysSG@Mét&H@ﬁﬂsé%iﬁ@%@ICmeQS)If)Qf@LFOFIIP'ﬂSIBG)NHMOE( © agﬁrm@ndwh!tosam @&ham no
250 n AEPUCS R Ao TR R PeEe,  SR Se A R P Telsbl

resi ncummitioymsoasnmpﬁéiag@r bno%cﬁv@ﬁgbnbbn&r@@id@e&(rﬁ}nd) &JAp}ﬂlcdtl@ﬁ?NO/ed in 4
mL of 29 5N HBTU To the solution is added 1 nlL of DI EA. The
m xt uPQ1P. 39 K Hlgd ﬁlé‘u“uéﬂbu?gz 1998, rachRe S6PRHIaHIE | SUtABSdadaledse. 2 mol

f IVB T, {: bout
O e COERRUBrSIch Kiodail adert: BipBNfcHion NG, ToMA G MeRhRgRAC) Tn
to rer1998 tdeehBo@ pnm:eesn‘q)mma@mmjcroﬁmmdessacrmprsglmgsahmrawetmlcmg%rand to it
135 of SBEAS & REPTHS T AE TISNSHARE AT SRS boSt ABPHon Moot B B e ad -
W th BMouandot neabetcadHdl ShMpRXBS ddthpsihd ﬂﬂ:erfa?éut?c %géRt siEm dsOal enove

the FnoC protecting group. The resin is washed and transferred to
t he r e&ptide mndgsdgihospheopdatpdppelyeesy i e ApmicatineNey R t4.413ffiledde  rest

'n " SBREHHH 2 e Hea gl e BBieRES R AR SRR SR LB R F o ent  on
cont apaptide abdsd Nobinket Issarirans Inor-sslyaieeizaple lagtor@! Mhedteauhingd cinthanal ogous
manner to the procedure described in Exanple 9. Fnoc-Lys(Boc)-OH am no

adf d faregeg ﬁﬁf?”"@@d ?@%‘IW@“%?"%WWQFQFQ@NWW BYyefereénca - he pepti de,
L e Por SRR RENE Sl Rt Upadelfind Miestay oty | [t
f ragmhe sameedicanilgy ap racomrmoolyt ireldrste 08l by safl drdimany skilleigi 1ﬂ1&eant 9‘.0
asseni\?\}h(le r|]s %nr\]/%n gr? Ibgio%?;st R?s pe tpu%?c or}}sh%% en? app'hée%[}ons-rggte%@ Logriate
other references mentioned herein are incorporated by reference.
25 The following examples describe synthetic methods for making a peptide of
this invention, which methods are well-known to those skilled in the art. Other
methods are also known to those skilled in the art. The examples are provided for
the purpose of illustration and is not meant to limit the scope of the present
invention in any manner.
30 Boc-fAla-OH, Boc-D-Arg{Tos)-OH and Boc-D-Asp(OcHex) were purchased
from Nova Biochem, San Diego, California. Boc-Aun-OH was purchased from
Bachem, King of Prussia, PA. Boc-Ava-OH and Boc-Ado-OH were purchased
from Chem-Impex International, Wood Dale, IL. Boc-Nal-OH was purchased from

Synthetech, Inc. Albany, OR.




akyl sul fonyl chloride can be obtained from Lancaster Synthesis

Inc., Wndham NH, 5 USA, e.g., 1l-octanesulfonyl chloride, 1-decanesulfonyl
chloride, 1- dodecanesul fonyl chlori®%e, 1-hexadecanesul fonyl chloride and
1- oct adecyl sul fonyl chloride. Exanple 10 (A b8 35, Arg26, 34,

Lys36( NE- (2- (4-tetradecyl - 1- pi pergzi ne)-acetyl)))hGP-1(7-36) NH2 10 ( SEQ
ID NO 11) The Boc am no acids t for this exanple are the sane as

those wused in the symgﬁe?s quﬁ 1?3@2& %ESE@@ No- ) am no acid residue is
ha

coupled to the resi n man of Fnoc-Lys(Boc)-OH is
di ssol ved iThedtitie peiptide. \5&3 IstﬁthelsnzeBI\En aToApbbect(Blu'gy&bmiss(F@dthroCily,nL of

adided GABTE) JaPAvERRRE SulRetel i woSaTofief g o echreraRd Bacct ur o | <

shgkeq;hfe% shad did¢r gat th 100%
TFA for Zggﬁfn%ﬁh?ép %ﬁoégﬁld@%‘éﬁtﬁ%?ectl r?‘gh 2?%&}?\/& '%pemrtegl rllfeicb st%washed

wi th Bivpteimites2- H0:d604d8025 donathyibehzhwdiyjaminepMdBHEY) iresing@enitisuta, HBTU

2.0 I 1 N DIVE, f boyt d 0 added
o nBanbrh ARkt e slbulbo ofb ot mdighies D88, Therhade Al 26l Bve.
The r@saahem R nTorrapt€dCH; thlovia BiseRdm 9f L lolal TANRetd lﬂ.‘seﬂi—wﬂlﬁ tﬁé/F for
about hrs. The resin is washed with DVF and treated with mol

1-i odé@l&waeeed%@hafrbprcé@@tmn Bog-Ala-0H, Boehes(Tog)mH, hBDM@\Sp(GéHBékl n | s
t
8 BBl 1258 e CRRISCB AN gl Qo PHFRAD Pt
![m per ;GuﬂntciGlb)tVEHf Bbcate_ZOH”n BDC-E%’&(ZPE'Z?HOH, Q%OAgﬁMBﬂI)ﬁH,hBDM‘_SagBtI)— t
rans rr e reactl on._vesse (0] e e | de S esl zer Q0 conti nue
he. SyitthESraherbibty BRRAIDTRIe BRCHEH OChiva Bl (and BOCCHPFOEQIr 8561 or & he
pepti @ nﬁ{e%%st ﬂﬁﬁ%@%@éuﬂ&? altl, ?@%Hf)ﬁécaqgsﬁﬁé B¢ rgf{rQupm@ Fémbved Bg

synt heses o er conpounds of the present 1nvention containing
Lys( NEreginént alithy1 00 %pTparfaz i2ne )1 miret \BYo) amess adsEsafZ5 oanol)edereuprd-n an

8 o8 RS 88, Ly RS S TS 4 5, BB o
Lys( Ncodpled- @ithot-gridd RaltadizB8dn O@QI% Xﬁbbildéiﬂeélhel'm@%Tahd%omld?ﬁtlmes

Boc-Lys(2Cl Z)-OH anino acid is used for the resid

corr e¥¥ddi AN exspt fanthe Bogddla-Oldrresidees exiddine i@ﬂlowm NEIQLBS( Ba-kyl -24-

Ly S NEVZE LT oo PN B e PublifBumies 48 2p0vr

C— t er ni nus At&ﬂi@eﬁ&pﬁﬁlﬁ@aéﬁ@gb%f thefﬁ@pdd@bﬁlam Phé essih Qvddeeated with a

f\l al kyl - 1- p| razine)-acetyl)) residue is assenbled on the

%u nSe t'PHé)f;?@pg inpRrcap fé%ﬂ%r%uDrlEA lndDMfaf@m?ex B¢ mm KesemavgiBe 34,
ASPI f1 s 60956 Hie BLRR "ELINBRuATASUNR kSR RBLedB) The Boc
amino acids to e used I'n I's exanple are e”sa e am no ci ds
used treatyenteith 4068 el 2x2 mirc édterFrendralaat{dd bﬂm)e-;ﬁﬂatlds resgdwih 10

ggs;t 85}0 %QEATP]EDTI\}II{ % f”? rrllﬁ(?n)aqth(ej f{)(t?n%;/ld&%ulpsoﬁq[Hgl sﬁge c%atlr?%f r?)I Vr&aganual 'y
removed by treatment with a solution of 15% ethanolamine/ 15% water/ 70% DMF

25  for 2 x 30 min. The peptide-resin was washed with DMF and DCM and dried under
reduced pressure. The final cleavage was done by stirring the peptide-resin in 10
mL of HF containing 1 mL of anisole and dithiothreitol (24 mg) at 0°C for 75 min.
HF was removed by a fiow of nitrogen. The residue was washed with ether (6 x 10
mL.} and extracted with 4N HOAc (6 x 10 mL).

30 The peptide mixture in the aqueous extract was purified on reverse-phase
preparative high pressure liquid chromatography (HPLC) using a reverse phase
VYDAC® Cig column {(Nest Group, Southborough, MA). The column was eluted
with a linear gradient (20% to 50% of solution B over 105 min.) at a flow rate of 10

mlL/min (Solution A = water containing 0.1% TFA; Solution B = acetonitrile




shaker. 2.5 mmol of Fnoc-Asp(OtBu)-OH is dissolved in 4 nL of 0.5N HBTU in
DMF. To the solution is added 1 nL of DIEA. The m xture is shaken for about
2 nmin. To the solution is then add®4 0.2 mml of MBHA (substitution = 0.91
mmol /g) resin. The mxture is shaken for about 1 hr. The resin is washed
with DMF and 15 treated with 100% TFA for 2x15 min to renove the tBu

pr ot e@PT‘FﬁJn Bobl 7 WeTFasi nFraciionamee apiertefanghghecked on apabifieal HBTU

(0.6 #AGsd) r:hn Sure! ko uwed %r{eﬁr hii2ed B diYnBsgmmo!  of
dde tPe r ?}H}p ﬁ

plperazme |s a Ion mx ure ure | aken for
about 1B5hmng onaewhﬂ:s lsnliai svamsﬁ‘tamedt PluriDMvaargd. 6%de orwanbiyﬂcamiﬁPLﬁf

1-i odot et r ad f bout 4 Af t th DVF, the 20
Lt eat @ioh Eonimeomy Bess seeaimnpeio SRS AlalislTaek s MOCUAr DM
f ok a%%htﬂat%ﬂygﬁh%drééﬂn%nt #ithasb edicidibd %eaﬁlgr% ef 310 )25%

plperldl eiln mn to renove the Fnoc protecting group. The
resin is washed with DM and tr&xsfwde@d to the reacti on vessel of the

Dot 1 f’ﬁaf.VB%“a?u Elice e R Sﬁb&iﬁf’f‘ ST (TRE ED A Pnose or the
synt hesi s gfj,dEx As£i§1064 ],W s othgn I%?B%H?I)-qulbg%zﬂ’feﬁse”t

i nvention conpr|5|ng al ky plpera2|ne)) or
d u( 1e¢MarmSnybplqmla)z)lqa@) l)e sglshheaeedras todlowise dftetassemblyrofdhel pegpdids manner

Rl RaRe S RELF PN el R R s B Aq exin B Pa Todoh 2950rding r esi due

30 of st brdcedur& o E)@@rﬁgé"ln%é F}érpti@e#éém(lé'tﬂidféfdj Wlﬂ’ﬁ 0G%| TRA)(2102t he

pepti de, while Boc- Hex) - OH or Boc-d u(COcHex)-OH amno acid is used

for tmnr)eandjw&bwﬁdA‘yﬁ BMFGand [1ed).cbne espionigi thgni oeldsalizedewits U¥ed f or

L, SRR A i Ao Vi

G u( 10(2B adrkyll g Penrzbegthanesilfbisy chlonide #id OWErrﬁ‘ld]forDIEwSm DMF figpt i de
fragnent -25- inmmediately prior to the Asp(1l-(4-alkyl piperazine)) or

al @( 12paublBAUS EB@ 49%Ad$ )waﬁ*@gu with OMF argebisM @ngrieated valh h-Zofingle

ropaolt 4 Harasanf biersshe (oxBfRUCa Sods, TR AR IRARe g vith PMand g
aci ds DCGMbmdferedtefdowntm iifferertrgzigents {1} 26% arercaptoetizsel / 1986 DIBABRaNpl e 5.
2 i ekt T et Tine | 350 sedetdd O R orTemare e ONE S

To thgreg Bh'tﬁ@ Hig AeleAath Ghd fbr ??euﬂ_ fagp fﬁeXT% dbscrfdw%%ruéé&rnb@aout 2

mn. To the solution is then adde HA (substitution = 0.91
na®d| / gbove bebyerihe final HF)Cd@ﬁt\@gesofsthamptldaﬁroawm re_slrmr The resin i s washed
with DVF and treated with 100%%5@ f@£%2xl 5 mn to renove the t-Bu
protecting group. The resin th DMF and is treated with HBTU

(0.6 mmol ) and (R BAPALHEY) AiP*HHELPof(7 HNHI(SEROW NER 4yin. 0.6 mmol  of

1- tetradecaneam ne is addéd to the reaction mixture and the mixture is
shaken f or Tégotite commounde(HieBANIsi &-(abrdwxyethy)BiveipEsazndacetyl) eanwi t h 25%

Feoi noPeaden st Stpbibactodint 19 a8 Piegeblfs HEFundd Ml b  ne
PEPUi Aaldyg [IREHEPES-RisFO b Pih G DP- R Y H6)RF, ISETN D NEYR3)bt@pt that 2-
bromoacetic anhydride is used in place of 2-chloro-1-ethanesulfonyl chloride.
Example 4
(Aib®, B-Ala*>YhGLP-1(7-36)NH, (SEQ ID NO: 5)
The title compound was synthesized substantially according to the
30 procedure described for Example 1 using the appropriate protected amino acids.
MS (ES) gave the molecular weight at 3325.7, calculated MW = 3325.8, purity =
99%, yield = 85 mg.
The synthesis of other compounds of the present invention can be

accomplished in substantially the same manner as the procedure described for the




synthesis and purification procedures for the peptide of this exanple are
the same as those described for the synthesis of Exanple 1. 20 The

synt heses of ot her conpounds of the21present i nvention containing

Asp(1-al kyl am no) or G u(1l-al kylam no) residue are carried out in an

223;3%5!5‘5@@%8??@%' ERoiC s f@ﬁeo%ifr”t bt Ko EAaT O dcabois: i h
LESL%%E%%%‘%@%&?@?&E%% RS BN At S SRRl " e

for the residue of Asp or AQu, ré'agm gely. If the Asp(1l-al kylam no) or
Qu(1, Igyfj regé ye is not at the C-term nus,_ the ptide fragment
%ﬂgl or: f\g?n

i m’redi( el y Net%?ﬂeﬁwp ’”é-ﬁlrFr’rd‘)W'@rG)w"@(@EQ 15 o) residue is

(%08, 35, ﬁgzgsaﬁﬁ‘ AP G RE A E oSy SePE A Thoss @ he SPRRT (50 10

NO blga.b?%heue-ummmj @smsem mge ) mesimmdam Exasplé M Eheeplytitdtesi s of
Al b8,_35 36 P 7-36)NH2 (SEQ | D NGO 6)
Eaanﬁm%ﬁy%%?@* cﬁ/ ; %'\53 iﬁrﬁa@%ﬁ&% 1)rh)e( %;aamg@e rgﬁ@anwa% - 26-
Cal i f ep0hiad SURRt ek hMMTRI dgﬁnmhégér Vas; ﬁﬁﬁa ofT#ﬂﬁoél 8%@‘2@‘? sgroup on

Boc- 13-Al a- PAM resi n was bl ocked on vmth x2 m n
fir st disshlvedria faimhdeirO. 5N ItlB@Usmr[bMEsTs tlaec$oj1munrwaataddad rﬂrmtemDIEsﬁ\ were the

th ' EX 5.,83 1l d
W T e TRBIaturB e SRR o7 aboibactt- Sh A alitoadRt Bies Sudkee e oS
El ect 6P MBMAYreBRSSUDRALAIHANE D rrﬁfﬁ@illg’)sﬂﬁe%ié@uﬁehﬁag@hﬁkéh dbr %blgth’i at
3650.5 in agreement with the calculated weight 3650.

. Exanpl e
( Ai bghBsThenrgsip, was (wasted\with deMidesd iwated mELFPi 0% ?5)‘\-’@4 mEmlm r_lJo NO 15)
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25 Examples 6-8

Examples 6-8 were synthesized substantially according to the procedure
described for Example 5 using the appropriate protected amino acid and the
-appropriate acid in place of the Myristic acid used in Example 5.
Example 6: (Aib%*, Arg?®, Lys*(N*-tetradecanoy!))hGLP-1(7-36)NH; (SEQ ID NO:
30 7); Yield = 89.6 mg; MS(ES) = 3577.2, Calculated MW = 3578.7; Purity 96%.

Example 7: (Aib%%*%7 Arg?®** | ys®¥(N*-tetradecanoyl))hGLP-1(7-38)NH, (SEQ ID
NO: 8); Yield = 63.3 mg; MS(ES) = 3818.7; Calculated MW = 3819.5; Purity 96%.




25 residue of Lys. Exanple 366 (A b8, R-Ala35, Aec37)hG.P-1(7-37)NH2(SEQ ID
NGO 68) A mxture of MBHA resin (0.2mmol, substitution=0.91mol/g),

Fnoc- Aec- OH (0.40g, 0.829 mmol), #8TU (1.5 nL @0.5M in DVF) and DI EA
(0.5m) in a 30 reaction vessel was shaken on a shaker for 4h at room
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100% (A& I ATS, é?m.ys&aﬁgndems(mbm)hmg%(Mb‘)msz ABEGSID NO: 10)

Lys36( NE- 7- SE f
VBt s o5 n 108 BRnaRnaIAiTs 4 beoisast B thisonijesioacs Wy sombe. Rt s 7 7,
2. 5rmpkgg u\"ﬁ@s(ﬂﬂh@bls@f%)ﬁd\%b@ @M‘_ﬁe ﬁﬂﬁ dahikb e(clci rﬁésﬁlué ns c@uﬂii@é% itg@ vessel

was shaken on a shaker at roomtenperature for
resin manually on a shaker. 2.5 mmol of Fmoc-Lys(Boc)- OH is dlssolved in 4 mL of
20 05N HBTU in DMF. To the solution is added 1 mL of DIEA. The mixture is shaken

for about 2 min. To the solution is then added 0.2 mmol of MBHA resin(substitution

= 0.91 mmol/g). The mixture is shaken for about 1 hr. The resin is washed with
DMF and treated with 100% TFA for 2x2 min to remove the Boc protecting group.
The resin is washed with DMF and to it is added 0.25 mmol of 1-dodecanesulfonyl
25 chloride in 4 mL of DMF and 1 mL of DIEA. The mixture is shaken for about 2 hrs.
The resin is washed with DMF and treated with 25% piperidine in DMF for 2 x 20
min to remove the Fmoc protecting group. The resin is washed with DMF and
transferred to the reaction vessel of the peptide synthesizer. The synthesis of the
rest of the peptide and purification procedures are the same as those described in

30 Example 1.
The syntheses of other compounds of the present invention containing
Lys(N®-alkyisulfonyl) residue can be carried out in an analogous manner to the
procedure described in Example 9. Fmoc-Lys(Boc)-OH amino acid is used for the

residue of Lys(N®-alkylsulfonyl} in the peptide, while Boc-Lys(2CIZ)-OH amino acid




resin was washed with DVF and treated with 25% pi peridine in DV for
2X15mn. The resin was washed with DMF. To the reaction vessel were added
Fnoc- Aec -28- OH (0.289g, 0.6 nmol }43-HBTU (1.12 nL @0.5M in DWF) and DI EA
(0.4mL). The m xture was shaken at roomtenperature for 10mn. The resin

was washed wwth DM and treated with BO%PWFe“dI ne in DVF for 2X15m n.
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97.6% Yield 44.8ny. The fol I ow ng exanpl es can be made according to the
appr ofhioside. procedures described herei nabove. 15 Exanple 15:

( Al b35) hGLP-1(7-36) NH2 (SEQ I D Fxanpl e 16:

(13- Ala3ﬂ?é£G_P-é§47 36) NH2( SEQ | Exanpl e 17: ((Na-Me-His)?7,

Al b8, JANTERPA 36)SN"SBQ 4-#2tMQecyi) -pigerasink pad Sty ) HBLAMEABEINH, A b8,
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The'resin is then treated with 1.2 mmol of piperazine in 4 mL of DMF for about 2

hrs. The resin is washed with DMF and treated with 2 mmol of 1-iodotetradecane
for about 4 hrs. After washing with DMF, the resin is treated with 3 mmol of acetic
anhydride and 1 mL of DIEA in 4 mL of DMF for about 0.5 hr. The resin is washed
25 with DMF and treated with 25% piperidine in DMF for 2x20 min. The resin is
washed with DMF and transferred to the reaction vessel of the peptide synthesizer
to continue the synthesis. The remaining synthesis and purification procedures for

the peptide are the same as the procedures described for Example 1.
The syntheses of other compounds of the present invention containing
30  Lys(N*-(2-(4-alkyl-1-piperazine)-acetyl)) residue are carried out in an analogous
manner as the procedure described for the synthesis of Example 10. Fmoc-
Lys(Boc)-OH amino acid is used for the residue of Lys(N°-(2-(4-alkyl-1-piperazine)-
acetyl)} in the peptide, while Boc-Lys(2CIZ)-OH amino acid is used for the residue

of Lys. The corresponding iodoalkane is used for the residue of Lys(N°*~(2-(4-alky!-




Exanpl e 37: (A b824, 35 A6c29. 32) hGLP- 1( 7-36) NH2(SEQ I D NO 90) 5 Exanpl e
38: (Ai b8, 35, A6c12)hGLP-1(7-36)NH éSEQ D NO 91) Exanple 39: (A b835,
Cha20) hGLP- 1( 7- 36) NH2( SEQ | D NO.  92%4- Exanpl e 40: (A b835,

A6c33) hGLP- 1( 7-36) NH2(SEQ I D NO 93) Exanpl e 41 (Al b835

A6c20, 32) hGLP-1(7-36) NH2 (SEQ I D NO. 85) Exanp : (Al h8, A6cl6' 20,
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8, g4 25, 35, A6c16, 20, 32 G u23) hGLP $) NH2(SEQ I D NO. 99)  Exanpl e 49:
(A’b8, A6c32, /3-Ala 35)hGLP- 1(7-%%1@[%{1533 ID NO 100) Exanple 50:

(Al b8, ASCIADBHS- MASH5 NG %mfetsﬁdéw%@%@immemnxmﬁmml e 51: (A bs,
G u23, /3-Ala 35) hGLP-1(7-36)N @S 20) Exanpl e 52: (Ai b824,
/3-Ala 35)hG.P-1(7-36)NH2 (SE&? 20 Exanple 53: (A b830 R- Al a

i e (B

A6C16,228Is3ukd IB53YTEhSsia (OF BEERNER (SSEQCeM Nmocgmsp(ozt&m)poe; B LIS6a 418,
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(Al b8 5nhARER 02 BB rhaRS) B B-Adp{ O3B SPE@léS@I\Pé@ |n1@?91L Bf BN HEPU kA b8,
Lys25. T3-Al a 35) hGLP-1(7- 36) N2 (SEQ 1 D NG 108) ' Exanpl e 60: (A b824,

A6c20 DMB- AealBs) $rdufimn 8733@}(1&"42 IEANG e rojureBg ahgkender apaubg,

raczor5: TedRERIRNGE e fodRy L s MRl (A HnaphER ) Bheald) g
ABC12 redif: Aha ABXINGLIS- S akedbJoNELdUBEQNE DTG redibZl wiieatd WithbBMK anhg8,
Cha20, /3-Ala 35) hGLP- %7 36) NH2 (SEQ I D NO _113) Exanpl e 65: (Ai b8,

AB? 33 treptedawithsE0SETEA [or 2@ NP tosietovs e tBymrptecEwargjpépeﬁhe reins,

5 1055 3 RO Pk FUTRET AT pip an SRR Auldin g M non

/ 3- Al of ERIRGhPakoat %mhlzo(ﬁs&@mlmmemtﬁ)e Exmmécetcsme (e@dnan rExt28, A6C32,

13- Al a35 GLP- 7 36 E 117 4 G u23,
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119) Exanple 72: (A b8, 24.25, G u23, A6c32, /3-Ala 31) NGLP-1( /- 36 NH2 ( SEQ
| 20 NOresin (3 treat@:}mltb Wme!mflﬁteﬂa apbydide 36d20MB20fD RS jn 4 mL of DMF

13- A 235 0S3Ts & hf- PR N SERdsRelhith DMF and treated with 25% piperidine in
DMF for 2x20 min to remove the Fmoc protecting group. The resin is washed with
DMF and transferred to the reaction vessel of the peptide synthesizer to continue
the synthesis. The remaining synthesis and purification procedures for the peptide

25 are the same as those for the synthesis of Example 1.
The syntheses of other compounds of the present invention comprising
Asp(1-(4-alkylpiperazine)) or Glu(1-(4-alkylpiperazine)) residue are carried out in
an analogous manner as the procedure described for the synthesis of Example 11.
Fmoc-Asp(O-tBu)-OH or Fmoc-Glu(O-tBu)-OH amino acid is used for the residue
30  of Asp(1-(4-alkylpiperazine}) or Glu(1-(4-alkylpiperazine)) in the peptide, while Boc-
Asp(OcHex)-OH or Boc-Glu(OcHex)-OH amino acid is used for the residue of Asp
or Glu. The corresponding iodoalkane is used for the residue of Lys(N°-(2-(4-alkyl-
1-piperazine)-acetyl)) during the alkylation step. If the Asp(1-(4-alkylpiperazine)) or

Glu(1-(4-alkylpiperazine)) residue is not at the C-terminus, the peptide fragment




121) Exanpl e 74: (Ai b835, D-Arg36 )hGLP-1 (7-36)NH2 (SEQ ID NO 122) 10
Exanpl e 75: (Ai b835, D-Lys36)hGLP-1(7-36)NH2(SEQ ID NO 123) Exanple 76:
(Ai bs, 13-Al a35, D Arg36)hGLP-1(7-3FNH2 (SEQ ID NO 124) Exanple 77:
(Ai b8, 13-Ala 35, D-Lys36)hGLP-1(7-36)NH2 (SEQ ID NO 125) Exanple 78:
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A S2a R e ) B K e e e i & B30 (A bs,
Arg26, 34, 13_Ala35, Lys3(NE-tet raxsopleol?))hGLP-1(7-36)OH (SEQ ID NGO 129)
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(A b8, 3s Arg26, 3a Lys36( NE-tetradecanoyl), D-Ala37)hGP-1(7-37)OH (SEQID

NO 13@pdis Exemmie 6. 3be firsti ar8®®, id regjdee acoupled to the resin manually on
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Lys38( NE-t etradecanoyl ))hA@.P-1(7-38) OH ( SE D 30 NO 135) Exanple 89:

|

( A bgmipy dodhe solutipe3s then eeted de 809! éf,M (subsfiflionp: 9 mmelg) (SEQ ID
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NG 1?5%)3[\% %@%ﬂg&ﬁ %m&.@.@%%@ oV 9éfadébancamine is added to the reaction

Lys38(NE-tetr canoyl ))hGLP-1(7-38)OH (SEQ ID NO 141) Exanple 95: (A b8,
Ar g26 n34tut8 aldatbie, mixteEssNEhakern odetambyll hi. THePragiT 1S 8YeGHed(\SHODNIFNG, 142)

Sl Anpradopeated B2 Y apsiNBe: it HEcMiog T30 HEPId( FHORNDE EBTD NO
144)  pesaeihg PISup.(PhEF8Sin_ isywaSiiE-iex BIE aihel trdndfelBd {o/thebdddioh SEQ | D
(Ngi;Q Ng%@%?%lee pggt:ide(\ Aéybn8tﬁesl_igesr2 ?I(g Ncc-)r?t?r;[ueflanoﬂyula) ’syrﬁtﬁé'saf%.a Ségeh%%alir(ai;é%) N
synthesis and purification procedures for the peptide of this example are the same
as those described for the synthesis of Example 1.

20 The syntheses of other compounds of the present invention containing
Asp(1-alkylamino) or Glu(1-alkylamino) residue are carried out in an analogous
manner as described for the synthesis of Example 12. Fmoc-Asp(O-tBu)-OH or
Fmoc-Glu(O-tBu)-OH amino acid is used for the residue of Asp(1-alkylamino) or
Glu(1-alkylamino), respectively, in the peptide, while Boc-Asp{(OcHex)-OH or Boc-

25  Glu{OcHex)-OH amino acid is used for the residue of Asp or Glu, respectively. if
the Asp(t-alkylamino) or Glu(1-alkylamino) residue is not at the C-terminus, the
peptide fragment immediately prior to the Asp(1-alkylamino) or Glu(1-alkylamino)
residue is assembled on the resin on the peptide synthesizer first.

Example 13
30 (AIb®?%, Arg®®**, Lys*(N°-tetradecanoyl),8-Ala® )hGLP-1(7-37)-OH
(SEQ ID NO: 14)
The Boc amino acids used are the same as those in the synthesis of
(AIb®*®, Arg®®*, Lys®(N°-tetradecanoyl)hGLP-1(7-36)NH, (SEQ ID NO: 6)
(Example 5). 270 mg of Boc-8-Ala-PAM resin (Novabiochem, San Diego,




146) 15 Exanple 100: (A b8, Lys26(NE-tetradecanoyl),

/ 3- Ala35) hGLP- 1(7-36) NH2(SEQ ID NO_ 147) Exanple 101: (A b8,

Lys26( NE- hexadecanoyl ), 13- Al a35)h@%-1(7-36)NH2 (SEQ ID NO 148) Exanpl e
102: (A b8, 35, Lys26(NE-octanoyl), Arg34)h@AP-1(7-36)NH2 (SEQ ID NO 20

Ar g5 R, AuRsy kDT BInale) Wesoysad i Bod GAteplig graup on Boc
L ZGF\E{ f‘«%@@ N0 e EX I
1%;: 83%\%11 ys 8)%\1 canoypﬁés,sb\r eﬁﬁ&&\lg@o% 36;ECFNPH22(SE‘QI'JrI%[L)é’[N%ﬁ ppaer S)
(E)éggplremiaﬁﬁter(oéltb@ @‘ﬂihegvss ?ﬁd Wilmgm-mocalhggs)\?l_ener ﬂj@ﬁllszaT% lhe(t?lnSGl) NH2
] a : : S S e ecan

Arg34§51§@%?§(917 %fﬁﬁg"@éﬁ@ 9131% H%Bt'a@ &’%%Q%‘?‘rﬁsywﬁ Sofi %E’ g’s E%zg
Ly§26©§% h%@éiﬁcmoaﬂmé%:éalgﬁlﬁﬂélﬁ’né{g&s36&|@b@ro(e§$® ﬂn@s&'os 45RIMeh?-

anpl e Exanpl e b835, Arg25 s26( N- oct anoyl))hGLP— ﬁ? 36) NH2

(SEQ BDalNSis 0663 themniﬂcglarmeig@maﬁwo rlgzagrgament with the calculated

LySZG&\gs - %@dgcanoyl ))hGLP-1(7-36) NH2(SEQ ID NO 157) 5 Exanple 111:
(A b8 *R 4, Lys26( NE- hexadecanoyl))hG.P-1(7-36)NH2 (SEQ ID NGO 158)
Exarrpl e 112: (A b835, Arg25. 34 Examae(iME- decanoyl ))hGLP— 1(7-36) NH2( SEQ I D

. 159) AI b8, L 6( NE- oct | / 3- Al
08) hal PUAF SO BT S T D tebadimanesO)h kBT BaHa (S BdD NO: 15)

RS 11 THeEEE ARG biids °fe 15 A8 103154 38 oS simthelis IO 160

35) h 857 N2 36 16
Lyszgfﬁgdecgﬁgyl )(SL rg L\@ tlje\1{3%dA| a 3@ hcgz_ﬂ?g NﬂﬁHgﬁgE% D N ° 63)

Exanmp(Exarbple GN m—wy(ﬂn()%o(ﬁ anoyngl) h@l_m’eﬂ@tL\@tgd\lﬁmUBE@TU (D 164)

165" nipalorOah 60 b 3Ad PIRATRREMTE AR K 0 hkbolt Bl b ceo 1 0

NO  16@indOadir asrdadpletf to (2%50 of ARG resin (Chem-Impex, Wood Dale, IL;
Lys34( NE- oct anoy légéaGLP- 1(7-36) H2(SEQ I D NO_ 167) Exanple 121: (A| b835,

Al 26 subgliiglion= A mgf@ympnajpﬂn(a _shekRFoThescouping time is about 8

hrs. The remainder of the synthesis and purification procedures are the same as
those in Example 5. Electro-spray mass spectrometer analysis gave the molecular
weight at 3579.15 in agreement with the calculated weight 3579.5.
The syntheses of other analogs of hGLP-1(7-36)-OH (SEQ ID NO: 1),
20 hGLP-1(7-37)-OH (SEQ ID NO: 413) and hGLP-1(7-38)-OH (SEQ ID NO: 414) of
the instant invention which contain Lys(N®-alkanoyl) residue can be carried out in
an analogous manner according to the procedure described for the synthesis of
Example 14. Fmoc-Lys(Boc)-OH amino acid is used for the residue of Lys(N*-
alkanoyl) in the peptide, while Boc-Lys(2CIZ)-OH amino acid is used for the
25 residue of Lys.

Example 366
(Aib%, R-Ala*®, Aec® )hGLP-1(7-37)NH, (SEQ ID NO: 68)

A mixture of MBHA resin (0.2mmol, substitution=0.91mmol/g), Fmoc-Aec-

OH (0.40g, 0.829 mmol), HBTU (1.5 mL @ 0.5M in DMF) and DIEA (0.5mL) in a

30 reaction vessel was shaken on a shaker for 4h at room temperature. The resin was
then washed with DMF and freated with 25% piperidine in DMF for 2X20min. The
resin was washed with DMF and DCM and transferred to the reaction vessel of the
peptide synthesizer to continue the assembly of the rest of the peptide according

the procedure described for Example 1. The purification procedure was also the




NO 168) Exanple 122: (Ai b835, Arg26,

Lys34( Ne- decanoyl )) hGLP-1(7-36) NH2(SEQ I D NO 25 169) Exanple 123:

(A b835, Arg25.26, Lys34(NE-octanoyd?)hG.P-1(7-36)NH2(SEQ ID NO. 170)
Exanmpl e 124: (A b8.35, Arg25. 26,

Lys34( NE-tetradecanoyI))hGLP— 1(7-36) NH2(SEQ I D NO 171) 30 Exanpl e 125:
(Ai bsgemenas e ope deferfgdin BxamaledaneeCirofenpMess- SReCcHPDBIRENIYSIRG  172)

Exampl gy g hAloBRE w25 304 BRANETHERAIRN ) RENCrckbd-BIRERar(SEQ 1D

Ly s 34 (Weighett 34909 ) Gt OBO7 - BE)INFRABER | D NO 174) Exanple 128: (A b835,
Lys25, Arg26, Lys34(N-tetradecanoyl))hGP-1(7-36)NH2 (SEQ ID NO 175) 5

Exanpl e 129: (A b8, 35, Lys25, Arg26, Lys34(N-hexadecanoyl))hG.P-1(7-36)NH2
(SEQ 1D NO 176) Exanple 130: edp7 LYS36(NE-octanoyl ) ) hGP-1(7- 36) NH2
(SEQ ID NO 177) Exanple 131:

Lys36( NE-tetradeklbﬁd&ﬂ)laaﬁm@ﬁlhﬁmﬂmzsorssa(SE(ME) NCXE)9) Exanpl e 132:

(A b8' 35, Lys36(NE-hexadec o P—l e 36 ID NOQ ,179) 10
B anml o 13 .a(rm('%g,ﬁgw B SRRl BPREN I A e he PR D) sto 1 b no
180) Hxapmbe&d fo3Exadhie WMQ’( 63551.7 calculated MW=3552.04; Purity 97%;

Lys36( NE-t etradecanoyl )) hGA.P-1(7- 36) NHQ( SEQ ID NO 181) Exarrpl e 135:

( Al b6,Y3Jd A7gPBg. Lys36( N- hexadecanoyl ))hGLP— 1(7-36)NH2(SEQ ID 15 NO 182)

E@arrpl e 136: (A b8, 35 Arg26, 3a Lys36(NE-octanoyl))hG.P-1(7-36)NH2(SEQ I D
r 183) Exanple 137: (A b8' 35, Arg26, 34,

Lys36( NE- hexadecanoyl ) ) hG.P- 1(E>@36,).@§@EQ ID NO 184) 20 Exanple 138:

(Aib 835 ,Arg 26, t hGLP- 1(7- 38 NH2 SE ID NO 185
Exanpl e 139: g @éa@ﬁlgza%(msoc anoéz ééé!‘&'ﬁaﬁ& Q(ﬁ 38;;) NH2( SEQ I D N)O

igS%%S(E;(\IEnF A ecanoﬁié%%r@?s %ﬁ?ﬁhﬁ%@&tﬂ%nﬂé 1[98“%@7)':@)93?% Ce 141

(A b8£85.(03189@60$4mrh@f]$385m5 tlex2dekc @dy.6M) MCDPIA)(anBBIRMNAOSEQL) D aNO.  188)
ggg aH%a?Q(%%QZ\f%%é 38Ef§5? nﬁ on alshake(rﬁ‘dor 2il'1 a'tA\rr om){em Ic\alratarce i rgs%nhv(aég 17
then washed with DMF and treated with 30% piperidine in DMF for 2X15min. The
resin was washed with DMF. To the reaction vessel were added Fmoc-Aec-OH
(0.289g, 0.6 mmol), HBTU (1.12 mL @ 0.5M in DMF) and DIEA (0.4mL). The
mixture was shaken at room temperature for 2h. The resin was washed with DMF
20 and tfreated with 30% piperidine in DMF for 2X15min. The resin was washed with
DMF and DCM and transferred to the reaction vessel of the peptide synthesizer to
continue the assembly of the rest of the peptide according the procedure described
for Example 1. The purification procedure was also the same as the one described
in Example 1. Electro-spry mass spectrometer analysis gave the molecular weight
25 at 3663.9 in agreement with the calculated molecular weight 3664.26. Purity 100%;

Yield 75.3mg.
Example 369
(Aib®, Arg®*, B-Ala®, Lys*®(N*-Aec-decanoyl))hGLP-1(7-36)NH, (SEQ ID NO: 25)
30 A mixture of MBHA resin (0.2mmol, substitution=0.91mmol/g), Boc-

Lys(Fmoc)-OH (1.17g, 2.5mmol}, HBTU (4 mL @ 0.5M in DMF) and DIEA (1mL) in
a reaction vessel was shaken on a shaker at room temperature for 10min. The
resin was washed with DMF and treated with 25% piperidine in DMF for 2X15min.

The resin was washed with DMF. To the reaction vessel were added Fmoc-Aec-




30 Exanpl e 143:
Lys38( NE- decanoyl ) ) hGP-1(7-38)NH2(SEQ ID NO 190) Exanpl e 144:
Ar g25, 26, 3a Lys38( NE-t et radecanoyl ¥3&GE.P- 1( 7- 38) NH2 ( SEQ
- 34- 835, 37 25 26, 34 38(N Exanpl e 145:
-hexadecano | )) hGLP- 1(7 38))|_NH2(1SiI)EQ

Ar g26 Q4

(@
Exanpl DG

g( R prvahdyB

Ngﬁg'ééie‘fé‘?&%&@g}%%ﬁ”@@%@% RO TRERONES vl

(A b835, 37 Arg25, 26, 3a
(A b835, 37
ID NO 191) {i{
(A b Arg Lys
I D NO 19

146: (Ai b8, 35, 37
b@é}ﬁleo

Fl) @W@'Eﬁié@ﬂﬁi)ﬁaﬁpl e 147:
194
38) ?\le

(SEQ DNIF N@d fteatedbxignB0es ibrb%nd(n@ inSD BRI, ZBﬁg'ﬂﬁnZIFhéétesm was washed

Lys38
(A b8

199€)
Lys3

192)
Ly336

Lys25 the%&%é
197) Exanp

oD

il B i kbl i el anoi 39 € Birmgr
54008 BASEN HOERY A0 8, T g enypteg e
(Al b8 288, tBé’atAdg@Bh 2D %4a 1%36( &Kthdﬁl&anreglh) wasivRashed a8h NDMF( saqQ

Ai b83
?P?‘Fﬁi’@?ﬁol
n‘r%‘é‘)é ok MR A Gt tcﬁtth@d&%ﬁmyb&&@% e proediite désdride@ tdp NO

P51

etra

mﬁ@ﬁdﬂ NO

152:
| D NO

o163 IR Veles i Ihraepige)SYBINGRHAEE 19 5PntinUe pg. 35

(A b8. 35, Lys2

Lysse(c‘mamtéa édé’é@rmmfbcphm Fprq@adtge)m alspstE@ samees tmg@)weaﬁ@mﬁnb@d 186:

LR e 1F RSy bR BB Ghalue s GatBihE

HEARueRb8 AN e (seo

I D NO?:G?@QJ) i agRdemaHB witkAi 1h8, 3alot41d, Afvldeular wetght 3677.25. Purity

Lys36
(A| b8

y

Exanpl e 16

203)

- 35- gi‘aegr@{’#&%?y%?%n%@& L5534 %’

N - hexadecanoyl ))
7.8 dsldoB.8@19. y s 36( NE- decanoyl ))hGLP 1( 7- 36) NH2(SEQ | D 30 NO 202)

hGLP-1(7-36) NH2(SEQ |ID NO 201) Exanple 159:

e, eI 0 g plidare® 12 1O

35) hGpRydddiuras ek {gidhéeindiove204)

15

20

25

30

Example 15:
Example 186:
Example 17:
Example 18:
Example 19:
Example 20:

76)

Example 21:
Example 22:
Example 23:
Example 24;
Example 25:
Example 26:
Example 27:
Example 28:
Example 29:
Example 30:
Example 31:
Example 32:
Example 33:

(AIb>YhGLP-1(7-36)NH, (SEQ ID NO: 71)
(B-Ala*®>)hGLP-1(7-36)NH, (SEQ ID NO: 72)

((N*-Me-His)’, Aib®*)hGLP-1(7-36)NH, (SEQ ID NO: 73)
((N*-Me-His)’, Aib®, B-Ala**)hGLP-1(7-36)NH2 (SEQ ID NO: 74)
((N*-Me-His)’, Aib®*®, Arg®®*HhGLP-1(7-36)NH, (SEQ ID NO: 75)
((N*“-Me-His)’, Aib®, Arg®®3*, B-Ala®**)hGLP-1(7-36)NHz (SEQ 1D NO:

(Aib®, ABC*®)hGLP-1(7-36)NH; (SEQ ID NO: 77)
(Aib®, A5c**)hGLP-1(7-36)NH; (SEQ ID NO: 78)
(Aib®, D-Ala>)hGLP-1(7-36)NH; (SEQ 1D NO: 79)
(Aib¥®, A6c*)hGLP-1(7-36)NH, (SEQ ID NO: 16)
(Aib>*5, AP )hGLP-1(7-36)NH, (SEQ ID NO: 80)
(Aib®*, GIuPhGLP-1(7-36)NH; (SEQ ID NO: 17)
(Aib®***hGLP-1(7-36)NH; (SEQ ID NO: 18)
(AiIb®33NYhGLP-1(7-36)NH, (SEQ ID NO: 81)
(Aib®253NMGLP-1(7-36)NH, (SEQ ID NO: 82)
(Ab®*°, A6c'®2NhGLP-1(7-36)NH; (SEQ ID NO: 83)
(AIB®*®, A6C1®?HFhGLP-1(7-36)NH, (SEQ 1D NO: 84)
(AIb®*®, ABc**1)hGLP-1(7-36)NH; (SEQ ID NO: 85)
(A, A6cZ)hGLP-1(7-36)NH, (SEQ ID NO: 86)




Exanpl e 162:
ID NO 205) 5 Exanple 163:
35) hGLP-1(7-36) NH2(SEQ ID NO 206)2%xanpl e 164:
Lys34(N -oct anoyl ),
b8, G u23
mole Fos) Ekarrﬂ-l)@zs:ﬁ

é?@%ﬁ‘émf%g 0 Fééﬁﬁ%iﬁﬁmﬂééalmésé

165:
(SEQ
85) h
Lys3

85) hGLP- 1( 7- 36)

Lys34EXEMREcHm0

For
SFetPE

ExanplEgahpi: 36¢ A ABS>

?R% s Aﬁ%%hpﬁéﬁc&@ei@@;ﬁﬁé@@%&mér9%?2) Exampl ¢

(A b8, Lys34(NE-hexadecanoyl),

16 38

etra

/ 3- Ala35) hGLP- 1( 7- 36) NH2 ( SEQ
(A b8, A6c32, Lys84(N -octanoyl), /3-Aa

(A b8, G u23,

13-Al a 35) hGLP 1(7-36)NH2 (SEQ ID NO 207) Exanple
Abc32 NE- oct an (2) 13- Ala 35)hGLP-1(7-36)NH2 10
7@)1\“:‘29(% DN RB oct anoyl ), 13-Ala

8, Arg26,

ID NO 210) 15

MyG BR{IE-38MaE ¢SEADID NO: BBA a

20 o 315p Eatire ifﬁéﬁ‘“’%ﬁ?ﬁ? M BRASEAINTR I Cacecanoy ), o

13- Al Esémpm 1 (A
EXTP R BB
35) hG=Radpig-£6) W’SEQGC@%?%] lﬂ-’h@' JBIRPD I(SEé}?rb N@'é!ﬁ Lys25, Arg26,

Lys34( NE- oct ano
(Al b8 ExaippRHA2: A

Lys34
Exanp

I(:@LZ:& Aﬁys%

M&Hm ISE@-1(T-RENIHIBEGIBIY092Y2: (A b8, Arg25, 26,
et IR TP ISR, ghpEQ 10 N0 215) 25

Q ID'NO. 217) Exanple 175:

3
‘53 maswh@&p 1(7-36) NH2 30

7- 36 NH2
(Bl e)lhﬁi&éd 6hSHINH:

(S P A By e gt g 1€ rssanon)

(AI b8 ExAm
Lys36
Ar g26,

(SEQ _10 ID NO
LR 36 EKETRIEAE e

Example 49:

20

25

30

nple 1

Example 50:
Exémple 51:
Example 52:
Example 53:
Example 54:
Example 55:
Example 56:
Example 57:
Example 58:
Example 59:
Example 60:
Example 61:
Example 62:
Example 63:
Example 64;
Example 65:
Example 66:
Example 67:

5 Aib%%%wﬁ_m

el DR

ID Néxamglf)%s idnpl. &l A6@A|)
4,

‘E%B%Xasg,‘fﬂ‘@@is?

ExarrpEeaﬁ:Blb 47( AI(A& 2455 %@lu&%fw

Rk S8 dele o

9!@'41!3

23eyNH), (SES IB( NEB@BNH2 (SEQ | D NGO 220)
36 NE-t et r adecano II\B hGLP 1(7-36) NH2( SEQ

LPngp@@)I\&-lj (SEQI

ol Rl BB As SR %?”"N'o? 359

BGLPY S(TOINH(SE® NG 99)nGLP- 1( 7- 36) NH2
ﬁ{),g%gggﬁ 86N, (@30 No: 99)

(Aib®, ABc™, 3-Ala®**)hGLP-1(7-36)NH2 (SEQ ID NO: 100)

(Aib®, A5c¥, B-Ala*®)hGLP-1(7-36)NH2 (SEQ ID NO: 101)

(Aib®, GIu®, B-Ala**)hGLP-1(7-36)NH2 (SEQ ID NO: 20)

(AIb®** | 3-Ala®)hGLP-1(7-36)NH; (SEQ ID NO: 102)

(AL, B-Ala®®hGLP-1(7-36)NH, (SEQ ID NO: 103)

(Aib®?, B-Ala**)hGLP-1(7-36)NH; (SEQ ID NO: 104)

(Aib®, A6c™% B-Ala**)hGLP-1(7-36)NH, (SEQ ID NO: 94)

(Aib®, ABc'82232 B Ala*®)hGLP-1(7-36)NH2 (SEQ ID NO: 105)

(Aib®, A6c?*, 3-Ala**)hGLP-1(7-36)NH2 (SEQ ID NO: 106)

(Aib®, ABc?, B-Ala®)hGLP-1(7-36)NH; (SEQ ID NO: 107)

(Aib®, Lys®™, B-Ala®)hGLP-1(7-36)NH, (SEQ ID NO: 108)

(Aib%**, ABc?, B-Ala**)hGLP-1(7-36)NH; (SEQ ID NO: 109)

(Aib®, A6c*** B-Ala**)hGLP-1(7-36)NH. (SEQ ID NO: 110)

(AIb®#**, A6, B-Ala®)hGLP-1(7-36)NH; (SEQ ID NO: 111)

(Aib®, ABc"?, B-Ala®)hGLP-1(7-36)NH, (SEQ ID NO: 112)

(Aib®, Cha®®, B-Ala®™)hGLP-1(7-36)NH; (SEQ ID NO: 113)

(Aib® , ABc®, B-Ala*®)hGLP-1(7-36)NH2 (SEQ ID NO: 114)

(Aib%, A6c?92) B-Ala®*hGLP-1(7-36)NH; (SEQ ID NO: 106)

(Aib®, B-Ala****)hGLP-1(7-36)NH, (SEQ ID NO: 115)

GeP- e (Ai b8,

- oct ano




| D NO 225) Exanple 183: (A b8, Arg26, 34, /3_Al a35,

Lys36( NE- oct anoyl ) )hGLP-1(7-36) NH2 (SEQ ID NO 226) 15 Exanple 184: (Ai b8,
Arg26, 34, 13 Al a35, Lys36(Ne-tetradd&tanoyl))hG.P-1(7-36)NH2 (SEQ I D NO
227) Exanple 185: (A b8, Arg26,34, /3_Al a35, Lys36(N -

ngz‘éeca“"i%%&rfw%m&sﬁﬁf Ciﬁz‘?@bf’uﬁ&&ééﬁb NOTTRES S0 10 56’ NO. 229)
Ex
oo TR R zt%&‘noﬁh F2ne z gw PAGIINF SEQUDNG: 117} A bs,

Lys25 ExAmpRS734 (Alhy ecsnué tﬁﬁ GL,P 1er-mmsgmm|m(ne 363NH2( SEQ | D

NO 231) 25 Ex Ai b 26 34
Lys36@%%m@<%1hgg§fh?f%)§'wéﬁ6f(§3%%j§4 20 E@l ]ﬂﬂbsﬂéhﬁ’ E230NE2190:

, b8 13- Al a35, Lys36(N t 1)) hGLP-1(7-36) NH2 ( SE | D
N 2SS (o A{;zs(% Sa 190N Mag L IONE (SO
Lyng(ENaPripEatTZidQAm‘?aS‘/ﬁ m@.l BPAGE Bel)laﬁ-fmthBB 1(BE3B)NBL NBEQRIEANCEXRH| e 192:
Ai b8,  Arg25, 26 A NH2 (SE
(N b8 e o At b yaas(f chxpdppl MANIBIEEH R Ne (S50
Lys36( Hg)decanoyl))hGLP 1(7- 36) NH2(SEQ I D NO 236) Exanple 194: (A b835,

Lys26( NE- oct anoyl ), A6c32, Arg34 YhGLP-1 (7-36)NH2 (SEQ ID NO 237) 5
ExarrpIEaamspEs 74: A(BBES®, DysgBINGL Pet(7 Sabikh ¢SER IDABIEB 1 22)

(86 e e LAy D s i LR RIS B M2 620 o wa 239)

Ex | A(ABI5R-AEE3 -NO7 NH2 (SEQ | D NO
10ar2rzpl gag%?el(e Jitgﬁ R- Aﬂﬁ E}-AIEQP C3 LNE*I(JFBBWML 1SEGUB-NO7 186) (

(Lxlsgg(an@m@tﬁadéémwgg’?f? H@)HHFHQ?( @ﬁ@lHHSE@iDzﬂ?)S;%mﬁgpl ﬁIO 19342) s
3

Exarrp%z(a@A%Lﬁa(zAl(%éS %g%ﬁ%%gsggﬂé@r)‘lga f')anoy:wihGLP- 1(7-36) NH2 ( SEQ
ID  NExa@pR)7EX AAMPARFES (0ARSIRGLA-(7286)NIZEQ ID NO: 126)

L E- d | 7-36) NH2 | D NO 244) EX | 202:
Jer &samtn%@a KR )e%?gfahéym&ci@m SR PRNOLED b Y

Example 81: (Aib®, Arg?>?%* B-Ala®®)hGLP-1(7-36)NH: (SEQ ID NO: 128)
Example 82: (Aib®, Arg?®**, B-Ala®, Lys*®(N°-tetradecanoyl))hGLP-1(7-36)OH
(SEQ ID NO: 129)
Example 83: (Aib®®, Arg?*, Lys**(N°*-tetradecanoyl))hGLP-1(7-37)OH (SEQ ID
20 NO: 130)
Example 84: (Aib®**¥7, Arg?**, Lys*®(N®-tetradecanoyl))hGLP-1(7-37)0OH (SEQ ID
NO: 131)
Example 85:  (Aib®%, Arg?®%, Lys®*(N°-tetradecanoyl), D-Ala* )hGLP-1(7-37)OH
(SEQ ID NO: 132)
25 Example 86: (Aib®*% Arg?®* Lys®(N*-tetradecanoyl))hGLP-1(7-38)OH (SEQ ID
NO: 133)
Example 87:  (Aib%*, Arg?®** B-Ala®, Lys®®(N*-tetradecanoyl))hGLP-1(7-38)OH
(SEQ ID NO: 134)
Example 88:  (Aib®*, Arg®®**, Lys*®(N*-tetradecanoyl))hGLP-1(7-38)OH (SEQ ID
30 NO: 135)
Example 89: (Aib®, Arg®®?*, Lys®®(N°-tetradecanoyl), 3-Ala®> )hGLP-1(7-37)OH
(SEQ ID NO: 136)
Example 90: (Aib®%, Arg®®*, Lys®(N°*-tetradecanoy))hGLP-1(7-37)OH (SEQ ID
NO: 137) '




20 245) Exanple 203: (A b835, A6c32,

Lys36( NE-t etradecanoyl )) hAP-1(7-36)NH2 (SEQ ID NO 246) Exanple 204:

(Ai b835, A6c32, Lys36(NE-hexadecanoy))hGLP-1(7-36)NH2(SEQ ID NO 247) 25
Exanpl e 205: (A b835, Arg26, A6c32, Lys36(NE-octanoyl))hG.P-1(7-36)NH2 (SEQ

et TS S AT 500 Y Bk 207
o bg : 32 GADES p 30 (SEQ ID
(0 PRt (AR AT asbR IRSEHTRIDIHAED i Rtz 30 (S5Q

Ly s 36 Exampit 3310 AP had3E1Y TysBNHRtSEachBoyI ND-A25T )hGI3B-1(BadPHe 209:
( Ai b8, 35, Arﬂégl_, 34 A6c32, Lys36(NE-decanoyl))hGLP-1(7-36)NH2 (SEQ ID NO

252) ERERIRNXGH40)Ai b8 35 Arg26' 34, A6c32,

Lys36 1 )2 @R 1( Ze . 211:
(e et Rl S A e T Sl e LR P RO RO 20
NO  2%): &xenpl e 212: (A b824' 35, Lys26(NE-octanoyl), Arg34)hGP-1 :

(7-36) NH2 g[SEQ | D NO,  ,255) EX I e3821%: (A b8 24' 35

Ly 26 ENEmPla 9% d dBER obIg”inioBles h e (N5 festadaaanp eGP (6 38OHs6) Exanpl e
214: i E?ﬂIE)EEMI? s26( NE- hexadecanoyl ), Arg34) hGP-1(7-36)NH2 (SEQ ID NO
257) a II e ZI5: (A b8, 24,35 Arg26, Lys34(NE-octanoyl))hG.P-1(7-36)NH2

( SEQ EaMQle 9@5%)\;&85,@@%&08@%52 '@.&bag‘r@%%ma EQ ID NO: 143?
Lys34(NE-tetradecanqyl )) h@P- 1(7- NHZ%S QI 1 259) Exanple 217:
(M) b8 E2ampte 9% g28ib°r 4 38{ K -trirerttseanp) NG LG (Z-36 NI5) 1(33%: 14) NO. 260)

D NoEsemplens) (BB I35 (8 Hokadacanby ool 3 SN, GEID NG e (559

Ly536(1u§)tetradecanoyl ))hGLP-1(7-36) NH2(SEQ 1D NO 262) Exanple 220:

(A b8, 24735 Arg26, 34, Lys36(NE-hexadecanoyl))hG.P-1(7-36)NH2 (SEQ ID NO
263) Frafprngs: e (ARF; LysPOS26t8%0y GRAR**)AGEE21(7-36)NH; (SEQ ID NO:

Lys34(NE- oct anoyl ) ) hGLP-1(7-36)NH2 (SEQ ID NO 264) Exanple 222: (Ai b8' 35,
a u23,14Pys26( NE- oct anoyl ), Arg34)hGLP 1(7 36)NH2 (SEQ ID NO 265)

15 Example 100: (Aib%, Lys?®(N*-tetradecanoyl), 8-Ala®>)hGLP-1(7-36)NH; (SEQ ID
NO: 147)
Example 101: (Aib%, Lys?®(N*-hexadecanoyl), 8-Ala**)hGLP-1(7-36)NH. (SEQ ID
NO: 148)
Example 102: (Aib®%, Lys®(Nt-octanoyl), Arg*)hGLP-1(7-36)NH, (SEQ ID NO:
20 149) |
Example 103: (Aib%*®, Lys?®(N"tetradecanoyl), Arg*)hGLP-1(7-36)NH. (SEQ ID
NO: 150)
Example 104: (Aib®*®, Lys®(N°-hexadecanoyl), Arg®)hGLP-1(7-36)NH., (SEQ ID
NO: 151)
25  Example 105: (Aib®*°, Lys®®(N*-decanoyl), Arg*")hGLP-1(7-36)NH, (SEQ ID NO:
152)
Example 106: (Aib®*°, Lys®®, Lys®®(N*-octanoyl), Arg*)hGLP-1(7-36)NH, (SEQ ID
NO: 153)
Example 107; (Aib®%, Lys®, Lys®®(N*-tetradecanoyl), Arg*)hGLP-1(7-36)NH, (SEQ
30 ID NO: 154)
Example 108: (Aib®%, Lys?®, Lys?®(N*-hexadecanoyl), Arg**)hGLP-1(7-36)NH, (SEQ
ID NO: 155)




Exanpl e 223: (A b8,35, G u23, Lys26(NE-tetradecanoyl),

Arg34) hGLP-1(7-36)NH2 (SEQ 30 ID NO 266) Exanple 224: (A b8,35 G u23,
Lys26( NE- hexadecanoyl ), Arg34) hGLP=3%7-36)NH2 (SEQ ID NO 267) -39-
Exanpl e 225: (A b835, G u23, Lys34(NE-octanoyl))hAP-1(7-36)NH2(SEQ I D NO

268) Exanpl e 226: 8 A6c32, Lys34(NE-octanayl hGLP- 1(7 36) NH2
(SED Eamite 108 GIbE rarr s s (N Ak LB (7 Asegbibe (SEQ D

Ly334(1I§§ oct anoyl))hGLP— 1(7-36)NH2(SEQ ID NO 270) Exanpl e 228. (A| b8, 35,
G u23 926 Lys34( NE-t et radecanoyl )) hGP-1(7-36)NH2 (SEQ ID NO 271)

Exanpl! 83 P23, | WPBRB tetey @é’cﬁd&g e ArBBN B 10 7- 36) NH2
(SEgp E%%F% 1@@%) é(ﬁgrrpl eL%% (til b8. 3s )E% R HL(SER 1 :
Lys36MNE&-tet)anoyl ) ) hGLP-1(7-36) NH2 (SEQ ID NO  273) Exanple 231: (Ai b885,

Rt DA SR el S

275) Kyamig 233: (A b835, G u23, Arg26. 34,
LysSG(NE—octanoyI))hGLP—l(? 36)NH2(SEQID NO 276) Exanple 234: (Ai b835,

G u23 ExamgR61 124 (AbyS3a{rye: ¥ et ysA (b ateophpy NGCR-PH1 77- 36) MiHp(SEQ IDSEQ | D NO
277) %8 | e 235: (Aib8,35 G u23, Arg26' 34,
Lys36( hexadecanoyl )) hGLP-1(7-36) NH2 (SEQ I D NGO 278) Exarrpl e 236:

e L IIE Sl ISR SORRBET 210 2

(ﬁEQ NID ND) 280) Exarrpl e 238: (A b8 30" 35, Lys26(NE-hexadecanoyl),

[y Saa EReme o YR N FelseyseaapSEa e T Ry oBo) PEbdSseh

(A b81§%](§516ﬁ1p926 Ly534( NE-t et radecanoyl ) ) hGP-1(7-36)NH2 (SEQ ID NO
283) l e 241: 'g( b8, 30, 35, Arg26,
(&

Ly s 34 ENEmbRxBde CARSYLYSPAGEMekaaeBa) OHR (2850, BOAIaRGhGRe4) (TE3GINHASER: (A b8
30" 35 Arg26; 3 34 Lys36( NE- oct anoyl ) ) hGLP- 1( 7- 36) NH2 (SEQ I D NO.  285)

15 Example 118: (Aib%, Lys®(N°-decanoyl), Arg®*, B-Ala**)hGLP-1(7-36)NH. (SEQ ID
NO: 163)
Example 117: (Aib®*, Lys**(N*-octanoyl))hGLP-1(7-36)NH2 (SEQ ID NO: 164)
Example 118: (Aib®%®, Lys®(N®-tetradecanoyl))hGLP-1(7-36)NH. (SEQ ID NO: 165)
Example 119: (Aib®*°, Lys*(N°*-hexadecanoyl))hGLP-1(7-36)NH (SEQ ID NO: 166)

20  Example 120: (Aib®*®, Arg®®, Lys**(N*-octanoyl))hGLP-1(7-36)NH, (SEQ ID NO:
167)
Example 121: (Aib®%, Arg?, Lys**(N*-hexadecanoyl))hGLP-1(7-36)NH, (SEQ ID
NO: 168)
Example 122: (Aib®%, Arg®®, Lys**(N*-decanoyl))hGLP-1(7-36)NH. (SEQ ID NO:

25  169)
Example 123: (Aib®, Arg?>%® Lys*{(N*-octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:
170)
Example 124: (Aib®%, Arg?>?8, Lys®(N-tetradecanoyl))hGLP-1(7-36)NH, (SEQ ID
NO: 171)

30 Example 125: (Aib®%, Arg®>?%, Lys*(N°-hexadecanoyl)hGLP-1(7-36)NH, (SEQ ID
NO: 172)
Example 126: (Aib®%, Arg®>?®, Lys*(N*-decanoyl))hGLP-1(7-36)NH, (SEQ ID NO:
173)




5 Exanpl e 243: (A b8, 30,35, Arg26, 34,

Lys36( NE-t etradecanoyl )) hA@P-1(7-36) NH2 (SEQ |ID NO 286) Exanple 244:
(A b830' 35 Arg28, 34 Lys36( NE- hexade®anoyl ))hG.P-1(7-36)NH2 (SEQ | D NO
287) Exanple 245: (A b8 35, G u23, A6c32,

Lys36( NE- oct | 7-36)NH2, (SEQ ID 10 NO 288) Exanpl e 246:
(X.Sbs(Esgmg(é %Q%A&Q%.ysgmg %\E/ft%e az?é@m»hﬁ)tﬁdﬁ 3.% !ﬁ%d@m | D NO.
289) nﬁ;@ 247: (Ai b8,35, G u23, A6c32, ,
LysBGﬁ@ adecanoyl ) ) hGP- 1(7 36) NH2 (SEQ I D NO 290) 15 Exanpl e 248:
(A b8'E§§m (@ 15233 (AP S Q 25 W&@fr&ﬁe@&ﬁ?@ﬁ@LP%R’ﬁ)Nﬂﬁ@E@ﬂ (SEQ

I D NO 29 Exanpl e 24 G u23, Arg2 4, A6c3
LysSG@JIN@e’i?@)decanoyl ))hGLP 1(7 36) NH2 (SEQ I D NO 292) Exanpl e 250:

(AL b8,35, GI AB 826" 3 A6§53 N hexa (7- 20
%NHEX?@EB I(@bBZQ Exgﬁ%l e %’@5@&%@’ %&ﬁ% AS%%&’ Q6c32,
Lys36(f@Qcy yl))hG.P-1(7-36) NH2 (SEQ | D NO 294) Exanple 252:

(A b824, 35 G 23, Arg26, 34, A6c32, Lys36(NE-tetradecanoyl))hG.P-1(7-36)NH2

( SEQ EEarNﬁIe TZ?SXAIZSE’ ﬁiﬂ(rda ﬁB@noymHﬂ,z%(Bﬁﬁ)m-lgj&gADﬂ@; 34’7|) Aegsz
(L angg ggmegx‘%ée@@%é )L&ﬁééLﬂg : Za ﬁ%g)gg% 35 &\?[5)3%'32&5#9%%{”8 i(&f ga) NH2
Ly 536 EReN Pl Fanbab oy /et 6@5@%%5%%%,\49%%55&?5%5@*&@9@3&%&@%@ e 256:

b8 23, B INDhGLP- 1( 7-
1y ROl (2P0 S 98543 eSS IE DRSO
Ai b35)IBGLP 1(7- 36) NH2 (SEQ ID NO 300) -41- Exanpl e 258: ((N'-HEPES-Hi s) 7,

A 0o, EXSRARIE) h&p%gsem%%@%%s%v@%ﬁﬁﬁ Rpastais™ 1T

((N"- N@’AT j)s) 7, A b35) hGLP-1(7-36) NH2 (SEQ I D NO 303) Exanple 261:
((N HEPA- Hi's) 7, 13 Al a 35) hGLP 1(7-36) NH2(SEQ I D NGO 304) 5 Exanple 262:
( ( N' - BERApl 957 (AP DB Arg%; bys’ 0% hetarlctano gphHR-SEBEINNEISBRID  Exanpl e
éﬁg @rﬁiﬁtradecanoyl His)7, A b35)hG.P-1(7-36)NH2(SEQ I D NO 306)

2 ((N'-tetradecanoyl-His)7, 13-Ala 35 )hGA.P-1(7-36) NH2( SEQ I D

( SEO }%gz%@@m (RibBSE Ao Lﬁmga@- PERIY RIRYAEER-7ADRIBIEED Lo 36) N2

nmpl'e 26 radecanoyl’-H's) 7,
13- A1a85) hGLP- 1(7 36) NH2(SEQ ID NO 309)

Example 137: (Aib®® Arg??* Lys**(N°-hexadecanoyl))hGLP-1(7-36)NH, (SEQ ID

NO: 184)
20  Example 138: (Aib®>*®, Arg®®** Lys*®(N-octanoyl))hGLP-1(7-38)NH. (SEQ ID NO:
185)
Example 139: (Aib®¥, Arg?®**, Lys*®(Nf-decanoyl))hGLP-1(7-38)NH, (SEQ ID NO:
186)
Example 140; (Aib8’35, Arg?®¥ Lys®(N-tetradecanoyl))hGLP-1(7-38)NH: (SEQ ID
25  NO: 187)
Example 141: (Aib®*, Arg®®**, Lys®(N*-hexadecanoyl)hGLP-1(7-38)NH, (SEQ ID
NO: 188)
Example 142: (Aib®%5%7 Arg?52834 | ys®¥(N=-octanoyl))hGLP-1(7-38)NH, (SEQ ID
NO: 189)
30  Example 143: (Aib%%¥, Arg®283 Lys*(N*-decanoyl))hGLP-1(7-38)NH, (SEQ ID
NO: 190)

Example 144: (Aib%3537 Arg?>28¥ Lys®(N°-tetradecanoyl))hGLP-1(7-38)NH, (SEQ
ID NO: 191)




Exanpl e 267: ((N'-tetradecanoyl-H s)', Arg26, 34, A b35)hG.P-1(7-36)NH2( SEQ
ID NO 310) Exanple 268: ((N'-tetradecanoyl-His)', Arg26, 34,

13_Al a35) hGLP-1(7-36)NH2 (SEQ ID 1¥-NO 311) Exanple 269: :
((N'-tetradecanoyl -His)', A b8,35 , Arg26, 34) hG.P )hG36)NH2 (SEQ I D NO

312) Ex | 270: '-tet | - Hi ", Aib8

A o Examplod A AN, Ara RS Ry Bys L e et decaned I CAP-EABINHABEQ

((N'-t gt ad gggoyl “His)", Arg25,26,3413-Ala 35)hGLP-1(7-36)NH2 (SEQ 1D NO
314) é@a&r@l i 2: ((N'-tetradecanoyl-H s)7, Aib8,3s Arg25, 26,34 )hGP-1

( 7- 36)ehlaplcSHea: (ARSRRET ARSP 3 (H"‘-@El%no?/ggﬁ'eEIEI1'(?-®82NH9Y$EC1 ICBND: Ai b8,
Arg25, 26 34 13 Ala35) hELP: 1(7- 36) N2 25 (SEQ 1D NO. 316} Exanpl e 274:
(A b8,183)Lys26( Ne- oct anesul fonyl ), Arg34)hGLP-1(7-36)NH2 (SEQ ID NO 317)

Ex | e 275: i 83537 L.y S84 Ne- ecanesul.f

B erpie 147 SAHEET S TD . 1N (B Tarea MR N (FEQD

Lys26(\\g- decanesul fonyl ), Arg34)hG.P-1(7-36)NH2(SEQ [ID NO 319)

Exanpl e 277:" (A b8, 35, Arg26, Lys34(Ne-octanesul fonyl))hG.P-1(7-36)NH2 ( SEQ
ID NExaBpB) 1mzAitﬁia?%pAegg?é%:Ly(siﬁ(masxawe@m,yl))hGLP-1 (7-38)NH, (SEQ
Ly534q|§|§\-18_o? anesul fonyl )) hG.P-1(7-36)NH2 (SEQ ID NO 321) Exanple 279:
(A b8.383~A 55)6 Lys34( NE- hexadecanesul fonyl )) hG.P-1(7-36) NH2 (SEQ I D NO

322 280836 [8.256:34 ey Py
oo R L At B P R etr o NGLPIUT- SN A (SEQ D g
(M b8.NBD;, 189)926. 34, Lys36( NE- hexadecanesul fonyl))hGP-1(7-36) NH2 (SEQ I D

NO 324) Exampl e 282: - Al  Asp26( 1- ( 4- decyl pi i Arg34 ) hGLP-1
(7- SGFN%LQ‘PP%%Z ?é@%ﬁgtf?(p\lér&gﬁ%)a, @ﬁ@f@éﬂe}gﬁypytﬁ@%, P3N s B

AspZGNO.(gg(godecyl pi perazine)), Arg34)hGP-1(7-36)NH2 (SEQ ID NGO 326)
Exanpl e 284" (A b8. 35, Asp26(1l-(4-tetradecyl pi perazine)),

Ar g34 BEx&nBtel(54- IA)UER" ARFO"TD, N2 QP AptraBetaraoyd)ieGRB51 (7(38)DBBESEQ
Asp26$ 1- (4- hexadecyl pi perazine)), Arg34)hGP-1(7-36)NH2 (SEQ ID NGO 328)
Exanplld NM@6197)ai b835, Arg26, Asp34(1 (4 decyl pi perazine)))hGLP-1(7 36) NH2

(AS%S?% é?wﬁ'%%%g Z)y\ibﬁff;%%ﬁaf?) é@f%‘?‘%ﬁ%&é@@yl))hGLPJ (7-38)NH, (SEQ

ID NO: 192)
Example 153: (Aib%*°, Lys®, Arg?®**, Lys*(N*-octanoyl))hGLP-1(7-36)NH, (SEQ ID
NO: 196) '
Example 154: (Aib%%%, Lys®®, Arg?®* Lys*®(N°-tetradecanoyl))hGLP-1(7-36)NH,

20 (SEQID NO: 197)
Example 155: (Aib®%, Lys®™, Arg®®** Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH,
(SEQ ID NO: 198)
Example 156: (Aib®%, Arg?>?%**, Lys*®(N°-octanoyl))hGLP-1(7-36)NH- (SEQ ID NO:
199)

25  Example 157: (Aib®*, Arg®>?%3 Lys®(N-tetradecanoyl))hGLP-1(7-36)NH. (SEQ
ID NO: 200)
Example 158: (Aib®°, Arg?®?%% Lys*®(N*-hexadecanoylh)hGLP-1(7-36)NH, (SEQ
ID NO: 201)
Example 159: (Aib®*, Arg?®?%3 Lys*®(N*-decanoyl)hGLP-1(7-36)NH, (SEQ ID

30 NO:202)
Example 160: (Aib®, Lys*(N*-octanoyl), 8-Ala®*)hGLP-1(7-36)NH, (SEQ ID NO:
203)




20 (SEQ I D NO 330) Exanple 288: (A b8.35, Arg26,

Asp34(1-(4-tetradecyl pi perazine)))hA@P-1(7-36)NH2 (SEQ I D NO 331) Exanple
289: (A b835, Arg26, Asp34(1-(4- hex@®tecyl pi per azi ne))) hGLP-1(7-36) NH2 (SEQ
ID NGO 332) 3sypip))) () g p 26. 34 As (4 25 Exanple 290: A b83s Ar (
(1 dec_ | erazine h@P-1,7 36 NH2 (S 333) Exarrpl e 291: (A b8. 35,

Ar g26. anmp)%b@ts((fut( 4LM@3@‘&yheEﬁa§@f:aaw{b)’M nGLP1 GaPRigH: (SEQIPD NO 334)

Exanpl,&4292 (A b8.35, Arg26.34,
('\To(z 'ﬂ‘t)e

Asp36 xadecyl pi perazine)))hGP-1(7-36)NH2 30 (SEQ I D NO 335)
Exanplsagpis 1622 (a3 by swm%ecanoy) B-Ala*)hGLP- 1(7-36)NH2 SEQID

Asp38(1- (4-decyl pi perazine)))hGP-1(7-38)NH2 (SEQ ID NO 336) gl Exanple
294: b83%) Arg26.34, Asp38(1-(4-dodecyl pi perazine)))hG.P-1(7-38)NH2 (SEQ
| D_NO_ 33 3- ; i b, & r

(15 (4%%@“&%%& Y5 ecefatoviadidie s B oRRLBREUR. ol e 296:
(A b8.Ns 6, 34 Asp38(1-(4-hexadecyl pi perazine)))hGP-1(7-38)NH2 (SEQ ID

NO 339) 5 anpl e 297: (Ai b8, 35,37 Arg26, 34
As p38 [Exatrplal ey | (Bile G neys fmamWB@-NI@5)h@EQldﬂa3mHﬂ&BQ fRanpl e 298:
(A b8 N°’<3 2 Arg26, 34 Asp38(1-(4-dodecyl pi perazine)))hGP-1(7-38)NH2 ( SEQ
| D NONG1497xanpl e 299: (A b8’ 35. 3",

Ar g26, 8t ey radggyd2 i DA L3 : SEQ I D NO
A 4€2J) IJ__EX%@% > 30(59\1}3 %tl ﬁé@%ﬁ@z@.ﬁ LA A LTSI 34 INK;
Aﬂp38(($EQ4H:D1NchEQﬁ)I p| per azi ne)))hGLP— 1(7- 38) NH2(SEQ | D NO 343) Exanp

301: (A b8' 35Arg25,:34 26 4- dec GP-1(7- 2 SE | D
NO  3Aapmple 6P &% ﬁégsglzy (?'J’(Afi Oﬁ%@g]y/&f éfo %h%?—)") {]7 3>6)'\i]'4 (SSE%% ( Q

, ASp26¢d- g@dodecyl pi per azi ne)))hGLP— 1(7-36)NH2 (SEQ I D NO. 345) Exanple
303: ?\gl b 5 Arg25, 34 Asp26$1 (4-tetradecyl pi perazine))) hG@P-1(7-36) NH2

( SEQ IE&aN@le %%)(Aw?am% BEt (NFAR B3RS, B4Ala**)hGLP-1(7-36)NH, (SEQ

Asp26(l 4- hexadecyl pi per azi ne)))hGLP— 1(7-36)NH2 20 (SEQ ID NO 347)
Exanplle NO5210)i b8. 35 Ar g25. 26,
834(5%%@‘3'?&}{ | RiPEARFE NG} R ekt 8 2RN %-Ala®5)hGLP-1(7-36)NH; (SEQ
ID NO: 211)
Example 169: (Aib®, Arg®®, Lys*(N*-decanoyl), B8-Ala®*)hGLP-1(7-36)NH; (SEQ ID
NO: 212)
Example 170: (Aib®, Arg??®, Lys*'(N-octanoyl), 8-Ala®)hGLP-1(7-36)NH, (SEQ ID
20 NO: 213)

Example 171: (Aib®, Arg?®?®, Lys®¥N-tetradecanoyl), 8-Ala**)hGLP-1(7-36)NH,
(SEQ ID NO: 214)
Example 172; (Aib%, Arg®%, Lys**(N*-hexadecanoyl), 8-Ala®*)hGLP-1(7-36)NH;
(SEQ ID NO: 215)
25  Example 173: (Aib%, Arg®®?®, Lys*(N*-decanoyl), B-Ala*)hGLP-1(7-36)NH; (SEQ ID
NO: 2186)
Example 174: (Aib®, Lys?®, Arg®®, Lys®*(N°-octanoyl), 8-Ala**)hGLP-1(7-36)NH;
(SEQ ID NO: 217)
Example 175: (Aib®, Lys?®, Arg®®, Lys*(N*tetradecanoyl), 8-Ala**)hGLP-1(7-36)NH,
30 (SEQID NO: 218)
Example 176: (Aib®, Lys?, Arg®®, Lys®*(N*-hexadecanoyl), B-Ala®**}hGLP-1(7-36)NH;
(SEQ ID NO: 219)




(SEQ I D NO 348) Exanple 306: (A b8 35 Arg25, 26

Asp34(1-(4-dodecyl pi perazine)))hGP -(436)NH2 (SEQ I D NO 349) 8, 35 25,26
34 25 Exanple 307: (Aib , Arg Asp —36-

(1-(4-tetradecyl pi perazi ne)))hGLP— 1(7-36)NH2 (SEQ I D NO 350) Exanple 308:

Hestumies i T G

Asp36§22I %4 decyl pi per azi ne)))hGLP— 1(7 36)NH2 30 (SEQ ID NO 352) Exanple
310: 8,3s Arg25, 26, 34 Asp36( 1-(4-dodecyl pi perazi ne)))hG.P-1(7-36) NH2
( SEQ IEE@alNﬁIe ﬁ%xAﬁ?aﬁmm%u.gzs%(mﬂe&aaécm@aﬁheﬁpsw 36)NH, (SEQ ID
Asp36(1-(4-tetradecyl pi perazine)))hGP-1(7-36)NH2 (SEQ I D NGO 354) -44-
ExanpNO:342t) (A| b8, 35 Arg25, 26, 3a

S e BT S R R, e

(SEQ NONP22)356) 5 Exanpl e 314: (Aib8, 35 Arg25, 26, 34

Asp38 odec zine)))h 1(7-38) NH2 SEQ I D NO 357) 8 ,35
~ 26Eaamasea+m A SRR, AR S etanOY HGLP (73N, (SEG 1D

-(4-t yl pi per azi ne)))hGLP— 1(7-38)NH2 (SEQ I D NO 358) Exanple 316:
(A b8, 25, 26, 3a Asp38( 1- (4- hexadecyl pi perazine)))hGP-1(7- 10 38) NH2

SE 9)A 2e 35 _
he %fﬁi’“ﬁ‘%‘%@%hfﬁﬁi’ﬁ‘?ﬂ A TG S et 53 vl VAR L Y
(Nb8 BNG7224r g25, 26, 34 Asp38(1- (4-dodecyl pi perazi ne))) hGLP-1( 7- 38) NH2

| spabtanple 12 1R T HAa oy e zs BT Pl s 52

Exanplg NiBO224)Al b835, 37 Arg25, 26, 34

Asp38(1-(4- hexade%l pi per azi ne %) hGLP-1(7-38)NH2 (SEQ ID NO 363) Exanple
321: EramBle3mW3A(H eptk: T EE MS%S{(N%WMO)))/I)IEGLH-GW%G)NHE(MIDD 20 NO
364) E@ﬂ%% 322: (A b835 G u2fi (1-dodecyl ami no), Arg34) hG.P-1(7-36) NH2

( SEQ 6 365 Exanp Ie 323 (A b8' 35 Arg26,

st wp oS OSSR Rt s, 24
367) (SEQID NO 227)
Example 185: (Aib%, Arg?®?*, B-Ala®, Lys*(N®- hexadecanoyi))hGLP-1(7-36)NH.
(SEQ ID NO: 228)
Example 186: (Aib®, Arg®®3*, B-Ala®, Lys®(N°-decanoyl))hGLP-1(7-36)NH. (SEQ ID
20 NO:229)
Example 187: (Aib%, Lys®, Arg?®%, B-Ala®, Lys*(N°*-octanoyl))hGLP-1(7-36)NH.
(SEQ ID NO: 230)
Example 188: (Aib®, Lys®, Arg®®**, Lys®®(N*-tetradecanoyl), 8-Ala*>)hGLP-1(7-
36)NH; (SEQ ID NO: 231)
25  Example 189: (Aib®, Lys?®, Arg®®>*, B-Ala®, Lys*®(N*-hexadecanoyl)hGLP-1(7-36)NH.
(SEQ ID NO: 232)
Example 190: (Aib%, Arg®?%3 g-Ala®, Lys*(N*-octanoyl))hGLP-1(7-36)NH; (SEQ
ID NO: 233)
Example 191: (Aib®%, Arg??%%, B-Ala®, Lys®*(N°-tetradecanoy!))hGLP-1(7-36)NH
30 (SEQID NO: 234)
Example 192: (Aib%, Arg?®2%3* B_Ala®, Lys*(N°-hexadecanoyl))hGLP-1(7-36)NH;
(SEQ ID NO: 235)




Exanpl e 325: (A b8, 35, Arg34,

Lys26( N- (2- (4-decyl - 1- pi perazine)-acetyl)))hGP-1(7-36)NH2 (SEQ I D NO
368) Exanple 326: (A b835, Arg34, -37-

Lys26( Ne- ( 2- (4 dodecyl 1-pi pera2| ne) acetyl)))hA@P- 30 1(7-36)NH2 (SEQ I D

E;’-szé%%gn\%ié‘ 188 {ait ehes s Boar D SN dasanoy DI (TEBNER KRB SEO 1 D

ﬁl e 328: (A| b8 3s Arg34,

Ly526 - hexadecyl - 1- pi perazi ne)-acetyl)))hGP- 1(7-36) NH2 (SEQ I D
NO: BEk)azgg» Am@% 13RF(NC-OCR$RY), ABEZOArg*)hGLP- 1§7 36)NH, (SEQ ID

Lys34 ecyl -1 - pi perazi ne) - acetyl ))g hAQ.P-1(7-36) NH2 (SEQ I D NO
372 & 330: (Aib835, Arg26,

5? ‘g E@ﬁ‘p & 38%%@ 'A,y%gd?gg ét%?adagg)noyﬁe;\g ) RGBT B LBYRH( GER! D NO

Lys34(”f)ll:§;|©223g)tet radecyl 1- pi perazine)-acetyl)))hGP- 1(7-36)NH2 (SEQ I D
NO 374) Exanpl e 332; (A| b8, 35, Arg26,
Lys 34 @MEmpR> 196: mmtéﬁ%dws (Nphpsadetanoy)adsr i Ny HIEHGLPI(7-380NNeR( SEQ | D NO

375) %% 5{@3’% Al b8' 35, Arg26, 34,
Lys36 a) | - 1- pi perazine)-acetyl)))hG.P- 10 1(7-36) NH2(SEQ | D NO

376 644 5,1 Y 6 -
Lyséfl N@E@%?éo%ec%éi pl%erglz?\%e)nogc))hGLP 1)(t71(%_|‘—)>NHf{§E3?6|)DNH§) (SEQ I D NG

370) :QXLGIDrEI e 335: (A b8 35 Arg26, 3a Lys36( NE- ( 2- (4- hexadecyl - 1- pi per azi ne) -
Lyeas ﬁ%{eﬁ&&@@ A FRIR jetiadaop 6@%‘@%@%@%@3 DN

379) w‘%ﬂ 337: (A b8 35 Arg26, 3a

Lys38 (4- dode%%/ i perazine)-acetyl)))hGP- 1(7-38)NH2(SEQ | D NC

380) Exanmplect BBAILE, 38 1Asd28 -Baxadecanoyl))hGLP-1(7-36)NHz (SEQ ID

LysS NE- (2- (4- tetradecyl 1- pi perazine)- 20 acetyl)))hGP-1 (7-38)NH2 ( SEQ
Qgd42)Exanpl e 339: (Ai b8, 3s Ar g26 3a

Négssgg% 5 P 0 PR Rt oo

Lys38{NO=- 24&3)(4 decyl - 1- pi per azi ne) - acetyl )))hGP- 1(7-38)NH2 (SEQ I D NO
383) 25 Exanple 341 (A B8, 35,37 Arj
Lysssdqu&mphl Of: GBWSCYIATG: piASST aiwﬁe%\l E@érad)elcwwlﬁbﬁl-ﬂ HBEPNID: (S5 1 D NO

384) ﬁé&l 848421 (A b8, 35,37, Arg26, 34
Lys38 rE?ZLZ' -tetradecyl - 1- pi perazine)- acetyl)))hGP-1(7-38)NH2 (SEQ I D

NO  38Rim | eABAS, AN 8.\85(R70btzid§) HGLP-1(7-36)NH, (SEQ ID NO:
Lys3S( NE- ( 2- (4- hexadecyl 1- pi perazine)- 30 acetyl)))hA@P-1(7-38)NH2(SEQ I D
NeP 326P) Exanpl e 344: (A b8, 3s Arg25, 3a

LyS20 LN L 0% (RDHee Rt TR el PRRSoHhb G-t Bk 8e6TBR 1 © Mo

NO: 246)
Example 204: (Aib%*°, A6c™, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH; (SEQ ID
NO: 247)

25  Example 205: (Aib®%, Arg?®, A6c®, Lys®(N°-octanoyl))hGLP-1(7-36)NH; (SEQ ID
NO: 248)
Example 206: (Aib®%°, Arg®®, A6c¥, Lys**(N*-tetradecanoyl))hGLP-1(7-36)NH, (SEQ
ID NO: 249)
Example 207: (Aib®*°, Arg®®, A6c*, Lys36(Nsnhexadecanoyl))hGLP—1'(7—36)NH2

30 (SEQID NO: 250)
Example 208: (Aib®*°, Arg?®** A6c™, Lys®™(N-actanoyl))hGLP-1(7-36)NH, (SEQ ID
NO: 251)




Exanpl e 345: (A b8, 35 Arg25, 34,

Lys26( N- (2- (4- dodecyl - 1- pi per azi ne) -acetyl )) ) hGP- 1(7-36)NH2 (SEQ I D NG
388) Exanpl e 346: (Ai b835 Arg25, 34:3%ys26( N-(2-(4-tetradecyl - 1- pi perazi ne) -
{{ acetyl)))h@&P-1(7-36)NH2(SEQ I D NO 389) 5 Exanple 347: Ai b8.35

Arg25, 34, Lys26( Ne- d | -
e e 206 (AIEES, mi%ﬁé?\ﬁg%ws A s G- (-G0S (SEG25. 26

Ly334&§|6{}l$2 gé) decyl | - pi perazine)-acetyl)))hGP- 1(7-36) NH2 (SEQ I D NO
391) 89349 (A b135 Arg25, 26, Lys34(N-(2- (4-dodecyl -

- pi pe@éhﬁ@zﬂﬁgmﬂaﬁ) T2 ABCHE(1 %NH@&&E&:A@WGEM(%@@W@ 350:
(A b8.35 Arg25,26 Lys34(N - (2 (4- tetradecyl 1- pi per azi ne) -
acetyl($EQ1@NQ(275336) NH2 (SEQ ID NO 393) Exanple 351: (Aib835 Arg25,26

Lyssey, @;g%%“ Bk bR S B T PEARRS 550 10 ho

Lys36&>< b NO: | - 1 pi per azi ne) - acetyl ))) hGLP- -piperazine)-a ID NOC.
arrpl e 353: (Aib 835 , Arg25, 26,34 _,Lys36 (Ne-(2-(4-dodecyl -

- pi perExampte) 21224 At ST h@BINCIctasd HHAGEHTELP-NG-3@06, (SEQND éJ(354
(A b8 rg25, 26, 3a Lys36(N-(2-(4-tetradecyl -1-pi perazine)- 20
acetyl2 hGLP- 1 (7 36)NH2 (SEQ I D NGO 397) Exanple 355: (A b835

(sto P ABE AR ooy IS P RSN A TSP RIIINHISE D 7300 T2

Ly838(N®@:-226) 4- decyl - 1- pi per azi ne) acetyl )))hGLP- 1(7-38)NH2(SEQ I D NO

CyobsEnarpr T deey T bye b e an Ao Ao YD REPH 7 IOMINSERER | b NO

400) Wﬂ 358: (A b8,35 Arg25, 26, 3a

Lys38 (4-tetradecyl - 1- pi perazine)- acetyl)))hG@P-1(7-38)NH2 (SEQ I D

NO  4@knmbleamns: ¢ARSY"°( Argr83sysAf (P AMEBA)hGLP-1(7-36)NH, (SEQ ID NO:

LysS8%N—SZ (4- hexadecyl - 1- pi perazine)- 30 acetyl)))hG.P-1(7-38)NH2 (SEQ I D
Exarrpl e 360: (A b8, 35,37 Arg25, 26, 3a

a5 eXsrhE A, R ?ﬁéﬂ%@ﬁei%g%%b@%&%ﬁwﬁsEEF@) 1D NO

Lys 38 (Ne-250)( 4- dodecyl p| per azi ne) - acetyl )))hGP-1(7-38) NH2 (SEQ I D NO

404) Exanple 362: dR 37 %r 25, 26
Lysss(anamp@w—t(etbra c<7\r By ﬂ%ﬂecﬁ%@t|»h§5}-)3h@ZP3Wﬂ@ﬁ@-lﬂ3(SEQID

i anpl e 363: (A b8, 35, 37 Arg25, 26, 3a
Ly538m %d':’x4 hexadecyl - 1- pi perazi ne)- acetyl)))hG.P-1(7-38)NH2 (SEQ I D
NO 4@%“@@8@71?0%%64‘%35( ArdF878% yA YRG0 ghnbys BREINP -1 ¢Ecamam, |SPGUB- OT- 36) OH

(S 281)

Example 219: (Aib®?*3° Arg?®%* Lys®®(N*-tetradecanoyl))hGLP-1(7-36)NH, (SEQ
ID NO: 262)
Example 220: (Aib®#*% Arg®®**, |ys*®®(N*-hexadecanoyl)hGLP-1(7-36)NH, (SEQ
ID NO: 263)

25  Example 221: (Aib®**%, Glu*, A6c™, Lys*(N°-octanoyl))hGLP-1(7-36)NH (SEQ ID
NO: 264)
Example 222: (Aib®%, Glu?®, Lys?®(N*-octanoyl), Arg*)hGLP-1(7-36)NH, (SEQ 1D
NO: 265)
Example 223: (A%, GIuZ, Lys®®(N°-tetradecanoyl), Arg*)hGLP-1(7-36)NH, (SEQ

30 1D NO: 266)
Example 224: (Aib®%°, GIuZ, Lys?®(N*-hexadecanoyl), Arg*hGLP-1(7-36)NH, (SEQ
ID NO: 267)




Exanpl e 365: (A bll, 35 Lys25, Arg26, 34 Lys36(NE-decanoyl))hG.P-1(7-36)OH
(SEQ 10 ID NO 408) Exanple 370 (Ai b8' 35, Arg26. 34, Ava37,

Ado38) hGLP- 1(7-38) NH2 (SEQ I D NO 4¥B) 8'35 26,34 37 38 39 Exanple 371
(Aib Arg ,Asp , Ava Ado YhGLP-1(7-39)NH2 (SEQ ID NO  27) Exanple 372
(A b8, 35 Ar 26, 34, @% )h%;_P 1(7-37)NH2 SEQID NO _28) 15 Exanple 373
(AL b Exarins SAI(AIN (5. Gl Lo Gep bR INESh LB (SR QAP Ar 026" 34,
13_Al g%% D- Asp37, Ava38, Aun39)hG.P-1(7-39)NH2 (SEQ I D NO 30) Exanple
375 ( % /3-Ala 35)hA.P-1(7-36)NH2 (SEQ ID NO 31) Exanple 376 (Ser8,
I 3- Al Exafmpt@d8: TAL3B )OI, AEe*1, DyAONBSttadByRHGI-a (B88)NAL EQGDU22' 23,
13_Al a35§%)G_P 1%7 36) NH2( SEQ | D NO ¥ (33) Exarrpl e 37 G? e

Ai b35N2 269)( 7- 36) NH2( SEQ | D NO 34 Exanpl e 379 (Ai b8 Lysl8

135 m iR 27 (A3 NEI%@E@@%N%‘& S o

/ 3- ALaR) SfdyP- 1(7- 36) NH2 (SEQ ID NO. 37) 25 Exarrpl e 382 (Ai b8, Lys1s,
Leu27, /3-A’a 35)hG.P-1(7-36) NH2(SEQ | D NO. 38) Exanpl e 383 (A b,
D Ar g EsinGier228¢ TABSTNIBINSEAr T, Nys 00 teadaparodBGLE- KT -36 BIH Y SE)

D-Arg37)hG P-1(7-37)NH2(SEQ I D NO 40) Exanpl e 385 (Ai b8, 27,
13- Aliééﬂhfﬁlé#hu 36)NH2 (SEQ ID NO 41) Exanple 386 (Ai b8, 27,

13- Al h 1 8
(i be 2 O g A bupLLEL RN @S@g%xam e
388 (ADDED: zm)ls 27, 13- A a 35 hGLP 1(7-36)NH2 (SEQ ID NO 44) Exanpl e 389

R ISR st N Rt N %Eéé@“ﬁ Fog,

Ar g26 g / 3_Ala35, ) hGLP-1(7- 36) NH2(SEQ | D NO 47) -48- Exanple 392 (Ai b8,
DArgg )?1GLP 1(7-36) NH2(SEQ I D NO 48) Exanple 393 (A b8, /3-Ala 35, Arg37

) hGLPEXafipieIINERIbESEGILE, Ngs*°ad)- tetiExizophey! BAGLEAT (1336 INEIBEQ IDAl a
35) hGLP- 1(7-36) NH2(SEQ I D NO 50) Exanpl e 395 (Ai b8, 3s

Phe31N{L44)( 7- 36) NH2(SEQ | D NO. 51) 5 Exanpl e 396 (Ai b8, 35,

;\"?%fé)aﬁ}%gre g (SEES’qF‘23 k%“@%) RéJads ﬁgﬁ%@(ﬁ.@@?@%&'ﬁgﬁ@@ﬁ@ 31

Na131NTBLES)( 7- 36) NH2 ( SEQ I D NO: 54) Exanpl e 399 (A b8 35 Ar g26, 34

Phe31) hGLP-1(7-36) N |(|(;|SEQ I}Lg Exanpl e 400 (A b

Na119E3almRie 3331 (Aib3 E? P B | Blé-pctﬁmomiamm ubﬁﬁowlbéf‘angD

Na112 )éﬁgp 1 (7-36)NH2 (SEQ ID NO 57) Exanple 402 (A b835,

LysSG(\%}- ecanoyl )) hGLP-1(7-36) NH2 (SEQ ID NO 58) Exanple 403 (A b8, 35,
Ar g34 ExbipRGIN: (ARean@LY) MY, (/s SYNNERrddRic@nbR) NG LPH97-380aRpl e 404 (Al b

835 Ar 26 34 Lys36
20 (SEQID NO: 277)
Example 235: (Aib®%, GIu®, Arg?®*, Lys*™(N*-hexadecanoyl))hGLP-1(7-36)NH;
(SEQ ID NO: 278)
Example 236: (Aib®%%% | ys®(N*-octanoyl), Arg*HhGLP-1(7-36)NH; (SEQ ID NO:
279)
25  Example 237: (Aib***%®, Lys®®(N°*-tetradecanoyl), Arg*)hGLP-1(7-36)NH, (SEQ ID
NO: 280)
Example 238: (Aib®*®*° Lys?®(N*-hexadecanoyl), Arg**hGLP-1(7-36)NH. (SEQ ID
NO: 281)
Example 239: (Aib?%%%° Arg®® Lys*(N®-octanoyl))hGLP-1(7-36)NH, (SEQ ID NO:
30 282)
Example 240: (Aib%3%°%, Arg®, Lys*!(N*-tetradecanoyl!))hGLP-1(7-36)NH, (SEQ ID
NO: 283)




(Ne- dodecanoyl ) ) hGLP-1(7-36)NH2 (SEQ ID 15 NGO 60) Exanpl e 405

(A b8, B- Al a35, Ser 37( O decanoyl ) ) hGP1(7-37)-NH2 (SEQ I D NO 61) Exanple
406 (Ai b827, 13-Ala 35,37, Arg38, E4&39(NE-octanoyl))hGLP-1(7-39) NH2( SEQ
ID NO 62) Exanple 407 (A b8, Arg26.34, (3-Ala 35,

Lys37(N -oct I P- 1(.4- 37).NH2( SE 20 I D NO 63). Ex |l e 408 (Al b8,
A 526 Esampless iy SABE TS, Ba7e YA sy PR NN GLE S (- B0 B SEDIRG: - 64]
Exanpl 49? )(Ai b8, Arg26,34 13 -Ala 35,

LysB?(Iﬁ-)te r‘adecanoyl )) hGP-1(7-37)NH2 (SEQ ID NGO 65) 25 Exanple 410

Al b8 ExArpif244 (Alb3 >N aAbg?* LY 9 J&tANt oo P-3BMH AD NOEQ I D NO
210) E;ml e 411( (A b8, igrgzg,?f%?sﬁ asg?)ﬁgum INHSESEEAD 1
Lys37@&8) dodecanoyl ) ) hGLP-1(8-37) NH2 (SEQ ID NO 411) Physical data for a

g I R T R R CHERE NN T B G e I
ExpecipdyB6&s) (HPLC) 24 3351.8 3352.2 88% 26 3340.17 3340.9 99% 27
3353. 81 3353.9 99% 29 3353,81 3353.9 99% 45 3352.6 3352.5 97% 51 3326. 74
3326. Exa0ne 78 38878, 28954 Lyt NtbexatrardybhQdes1(266)86R 6SBQ 3523. 6
99% g@%é@g 13 3580.3 95% 369 3677.25 3677 97% 370 3692.28 3692.4 98%
371 388NE728807. 3 98% 372 3579.11 3579.7 97.90% 373 3337.81 3338.5 94%

Lo BB (LT (R ORI SSRGS 8% 377
10 NO: 288)
Example 246: (Aib®%®, Glu®, A6c™, Lys®®(N*-tetradecanoyl))hGLP-1(7-36)NH. (SEQ
ID NO: 289)
Example 247: (Aib®*®, GIu®, A6c*, Lys*®(Nt-hexadecanoyl)hGLP-1(7-36)NH,
(SEQ ID NO: 290)
15  Example 248: (Aib®>%, GIu*, Arg®®*', A6c*%, Lys*®(N*-octanoyl)hGLP-1(7-36)NH.
(SEQ ID NO: 291)
Example 249: (Aib®%, Giu?®, Arg?®**, A6c™*2, Lys*(N®-tetradecanoyl)) hGLP-1(7-36)NH.
(SEQ ID NO: 292)
Example 250: (Aib®¥, Glu®, Arg?®*, A6c™, Lys**(N*-hexadecanoyi)hGLP-1(7-
20  36)NH,(SEQ ID NO: 293)
Example 251: (Aib%#*%°, Glu®®, Arg?®>*, A6c*, Lys®(N*-octanoyl)}hGILP-1(7-36)NH,
(SEQ ID NO: 294)
Example 252: (Aib®?*%® Glu®®, Arg®®3*, A6c™, Lys®(N°-tetradecanoyl)hGLP-1(7-36)NH;
(SEQ ID NO: 295)
25  Example 253: (Aib®**%° GIu®, Arg®**, A6c*?, Lys*®(N*-hexadecanoyl))hGLP-1(7-
36)NH (SEQ ID NO: 296)
Example 254: (Aib®?*%03% Glu?®, Arg®**, A6c¥, Lys**(N*-octanoyl))hGLP-1(7-36)NH;
(SEQ ID NO: 297)
Example 255: (Aib®#4303% Glu?, Arg®®*, A6c*, Lys®®(N*tetradecanoyl))hGLP-1(7-36)NH.
30 (SEQID NO: 298)
Example 256: (Aib®2*3%%5 Glu®, Arg?®**, A6c*, Lys*®(N*-hexadecanoyl))hGLP-1(7-
36)NH, (SEQ ID NO: 299)
Example 257: ((N®-HEPES-His)’, Aib®)hGLP-1(7-36)NH, (SEQ 1D NO: 300)




379 3366.85 3366.5 97% 380 3309.8 3309.4 99% 381 3354.8 3354.5 97.70%
382 3350.9 3350.3 97.20% 383 3311.73 3310.7 92% 384 3481.95 3481.3 94. 30%
385 3281.76 3281.6 98% 386 3509. 02#B509.1 99. 40% 387 3665.2 3665.1 99%
388 3365.91 3365 97% 389 3324.79 3324.2 95% 390 3539 3539.2 93% 391

3286, Foammie? s NG HRPES SIS ok Al Jaebal 6 SNEbEoBSS) BO:3A) 4 S0% 307
3304, %% 302 W5 BN 280 A" A RSP 82000 (S5 TRENE ) 4one aos

3522. 205 (PUHER REONDI®JRBEP.- 2 18I BASELDID RST3@Y 99% 406
3763. 38 3 63. 2 % 407 3636. 15 635 8 99% 408 3664.21 3663.3 99% 409

3720. FXaBpERE!: QQ%-HERA &mi RAIZEIGIP IGT6362H, G556, IBNSESH4) 99% 1 - 51-
Elpé\ R ampR:242 (5 HEFA-R b A AR Bskia 14/ FoNLs AN BOR) 2 A3 e A
o ﬁ%;%é@je 558 (RN M PO R BHATS AR E6ME; ASBABNE: 368FQ | D
Example 264: ((N°-tetradecanoyl-His)’, 8-Ala®)hGLP-1(7-36)NH, (SEQ ID NO:
307)
Example 265: ((N®-tetradecanoyl-His)’, Aib®**)hGLP-1(7-36)NH; (SEQ ID NO: 308)
10 Example 266: ((N*-tetradecanoyl-His)’, Aib®, B-Ala**)hGLP-1(7-36)NH, (SEQ 1D
NO: 309)
Example 267: ((N*tetradecanoyl-His)?, Arg?®?*, Aib*)hGLP-1(7-36)NH, (SEQ ID
NO: 310)
Example 268: ((N*-tetradecanoyl-His)’, Arg®®**, 8-Ala**)hGLP-1(7-36)NH, (SEQ ID
15 NO: 311)
Example 269: ((N’tetradecanoyl-His)’, Aib®**® | Arg*®*"hGLP-1(7-36)NH, (SEQ ID
NO: 312)
Example 270: {(N%tetradecanoyl-His)’, Aib®, Arg?®?*, 8-Ala®*)hGLP-1(7-36)NH;
(SEQ ID NO: 313)
20  Example 271: ((N*tetradecanoyl-His)", Arg®>?®%* B-Ala**}hGLP-1(7-36)NH. (SEQ
ID NO: 314)
Example 272: ((N®tetradecanoyl-His)’, Aib®*° |, Arg?®>?**)hGLP-1(7-36)NH. (SEQ
ID NO: 315)
Example 273: ((N*tetradecanoyl-His)’, Aib®, Arg?®?%3*, B-Ala**)hGLP-1(7-36)NH.
25 (SEQ ID NO: 316)
Example 274: (Aib®*, Lys®®(N*-octanesulfonyl), Arg>YhGLP-1(7-36)NH, (SEQ ID
NO: 317)
Example 275: (Aib®%, Lys?®(N*-dodecanesulfonyl), Arg*hGLP-1(7-36)NH, (SEQ 1D
NO: 318)
30 Example 276: (Aib®®, Lys®®(N-hexadecanesulfonyl), Arg**)hGLP-1(7-36)NH, (SEQ
ID NO: 319)
Example 277: (Aib®®®, Arg?®, Lys®(N°-octanesulfonyf))hGLP-1(7-36)NH. (SEQ ID
NO: 320)




wherein A7 is L-H's, Ua, Paa, Pta, Anp, Tma-H's, des-am no-H's, or
deleted; A8 is DDAla, All,, Ace, N-Me-Ala, NMe-D-Ala or CNMe-Ay; A9 is
Gu, NMe-GAu, NMe-Asp or Asp; A-4s dy, Acc, RAla or Aib; A" is Thr or
Ser; Al12 is Phe, Ace, Aic, Aib, 3- Pal 4 Pal 13 NaI Cha, Tip or X -Phe;

Al3 Th S i Val A
N b, 'iFe@mrqeroé?s %F’-\éb"%afv\rg?\%iysmu SpdesanosulonyBaid-161-S)Hs SRAID Seror

Thr; i}@ %}Tyr Cha, Phe, 3-Pal, 4-Pal, Acc, (3-Nal or X -Phe; A20 is
Leu, , Nle, Ile, Cha, TIe Val, The or X -Phe; AZl is Gu or Asp;

A22 | Exanple A0S, (AGbBB3A|ﬂrgz‘GLWSWN%bxadé&%esalf&ﬂ))h&Pr A@sae)NHﬁs&QAM i's
Ala, Aib, Val, Abu, Tle or Ace; A5 is Ala, A b, Val u, Tie, Ace, Lys,
Arg, ARNO: 824} KN CH((CHZ) - N( R1- R')) C(O) or NH CH(( CH3) e- X3) - C( O) : A2'

5 Al 18 s gty LIS oS gL R PR G R ) 7
Al b, @k@gzg)Trp A29|slle Ace, Aib, Leu, Mg, Cha, Tle, Val, Abu, Alaor

Phe; -s2- A" A;k%s oL Ace A3 is Trp, (3-Nal, 3-Pal, 4- PaI The
Ace Axpmpte Zﬂrﬂa( 7 J&l’gﬁeu, Lyxce(N%aggadﬁbenewl’é)nyt)jhﬁLFMéY 3@)I§H2X Phe or

Agl’a:’ )(@5 e, Alb, Leu, Tie, Tle, Me, Cha, Ala, Phe, Abu, Lys or
X Phé /%ﬁj i Arg, hArg, On HN-CH((CH2)'-N(R10-R'))-C(O or
NH- CHExEHR)eL2 ) - AiHS@)? AR 1LE@- Jédyrﬁﬁe@zMe@» @%%@1& WAREEQ - A O,

Ai b, Ace or a Dam no aci d; A36 D-or L-hArg,
D18r IDAG; SEM- CH((CH2) " _N(RROR'))- C(O), NI-l—CH((CHZ)c x3) C(O or

N (BT “Pé%%?%% eﬁ*‘a?r&?%‘?*rg%sﬁﬁz SORH"or” el et eq:

AA8 i SBCD[DNO,)GEG D-or L-Arg, Dor L-hArg, D-or L-

HN- CH( ( CH2 NH- CH( ( CH2 Ad A
i ot amR % (esf’tbr%,)u@an}%(l (ﬂt@Fraéem('l(alper%@@k)(qQl)hﬁ%%it? BOiNdD O Ava

Ado, 2‘719r each occurrence is independently selected fromthe
group COI’ISI stl ng Cl- C6)al kyl, OH and hal o;
15  Example 285: (Alb83 Asp26(1 “(4-hexadecylpiperazine)), Arg*)hGLP-1(7-36)NH;

(SEQ ID NO: 328)
Example 286: (Aib%*°, Arg®®, Asp®*(1-(4-decylpiperazine)))hGLP-1(7-36)NH, (SEQ
ID NO: 329)
Example 287: (Aib®*, Arg®, Asp®*(1-(4-dodecylpiperazine))}hGLP-1(7-36)NH;
20 (SEQ ID NO: 330)
Example 288: (Aib®%®, Arg®®, Asp®}(1-(4-tetradecylpiperazine)))hGLP-1(7-36)NH,
(SEQ ID NO: 331)
Example 289: (Aib%*°, Arg?®, Asp®(1-(4-hexadecylpiperazine))hGLP-1(7-36)NH;
(SEQ ID NO: 332)
25  Example 290: (Aib®**®, Arg®3* Asp®(1-(4-decylpiperazine))hGLP-1(7-36)NH.
(SEQ ID NO: 333)
Example 291: (Aib®%, Arg®®*, Asp®(1-(4-dodecylpiperazine)))hGLP-1(7-36)NH,
(SEQ ID NO: 334)
Example 292: (Aib*®°, Arg?®** Asp*(1-(4-hexadecylpiperazine)))hGLP-1(7-36)NH,
30 (SEQID NO: 335)
Example 293: (Aib®%, Arg®®**, Asp®(1-(4-decylpiperazine))hGLP-1(7-38)NH,
(SEQ ID NO: 336)
Example 294: (Aib®®, Arg?®**, Asp*¥(1-(4-dodecylpiperazine)))hGLP-1(7-38)NH,
(SEQ ID NO: 337)




R is OH NH2, (C-C30) al koxy, or NH 3e2-CH2-Z, wherein X2 is a (C-Cl12)
hydrocarbon nmoiety, and Zis H OH _CO2H or CONHZ; X4 N N-(CH 2)f -CH 3
X3is -NHCO-CHZ -(CH2)z NHC(O =R~ or -C(O -NHR12, V\hereln X4 is,

i ndependently for each occurrence -C(O-, -NHCO- or -CHz-, and whereln

o R A L AL e R

i's, | ndepefsife:lasd)or each occurrence, an integer from1l to 4 inclusive,
inis, |ndependentlry% for_each ogcurrence, an integer from5 to 24
i ncl usixample 206: {AICRY AreRtEnAby S ot4- haxademjmpemua)))h@hﬂaﬁ@gﬁsmhipm 1to

: h of R10 and R d dently f h
occur?%ﬁgjei\ﬂamo (@)gg) aFkyI (('Cilg C30) :acszyl " ((agincgg) a%/kyf);u??gnyl
- G5 ( NeENIR) 2570 A0 D) Rrigos], (emé@ape@ame)ﬁa Lpof 7RSGNaCh s,

i ndependent | é@or each occurrence, (Cil- provided that (i) when
A7 is(BES IDPHR:340Pt a, then R2 and R3 are deI eted (ii) when R30 is

e s L

corrpO(lsaQoﬁD No:sd1a (1) is not the sanme as the native sequence
of hGLP- 1(7- 36, -34,.:35, 2@; 28)NH2 or hGLP-1(7-36, -34, -35 -37
or 38?@&@@2@9 SAROTD ouh ﬁ‘\ﬁprrlﬁﬂ#(tesradgcylelpeaﬁi"@mé)h@&Hﬁ 3RihI: 1( 7- 36,
- ofg lonhGAP-1(7-36, -37 or -38)CH wherein a single position has
been guEQt?)@t E@gﬁg) tgFg?{) a conmpound of forrmula (1) is not (Arg26' 34,

, A

Ly s 38 Er&inptel 300 '\BBbbs@ 37 @St K arrmpday b @b PetéZin@P)hGI3T-1¢7 - 38) - E,

Lys3 | 1(7-36, -37 -38) - E,

EL?Es%&%ﬁzgﬁ@&é %lh(%&/l%h&ﬂ 1(7- 3gr -37)or -38)-E, (Arg26, Lys34(N -

| k AB236 43R4 _ A(7-

Lys 360N poh g@%ﬁo& iﬁ’) G ) (70{5‘),??801 dé&’@@@@ JPNCE 63Nz

Ly538($Eéll KaNOY [BAMMGLP- 1(7-38) -E, wherein Eis -OH or -NH2; (vi) a conpound

s e LR AL P S RSt A e P IR P 7 30
(ArgZ@QEQ(mrﬂqo) 34@5\r926 34) (LYsS) (AT8 26, LYs36), (Arg34, Lys3), (D
(& abasaiorscohehibr % Argiy™, hep Ktaitavacendpineranneing 334%@6:\:@5.‘\?"2”
corrpot@ngb l(l@f@ib? (1) is not a conbl nation of any two of the

Example 304: (Aib®*°, Arg®®>*, Asp?(1-(4-hexadecylpiperazine)))hGLP-1(7-36)NH,
20 (SEQ ID NO: 347)

Example 305: (Aib*%°, Arg®?®, Asp®4(1-(4-decylpiperazine)))hGLP-1(7-36)NH;

(SEQ ID NO: 348)

Example 306: (Aib®*°, Arg®™?*, Asp*(1-(4-dodecylpiperazine)))hGLP-1(7-36)NH,

(SEQ ID NO: 349)
25  Example 307: (Aib®®, Arg®?%, Asp*(1-(4-tetradecylpiperazine)))hGLP-1(7-36)NH,

(SEQ ID NO: 350)

Example 308: (Aib®%, Arg?®?® Asp*!(1-(4-hexadecylpiperazine)))hGLP-1(7-36)NH,

(SEQ ID NO: 351)

Example 309: (Aib®*°, Arg®?%** Asp®®(1-(4-decylpiperazine)))hGLP-1(7-36)NH,
30 (SEQID NOQO: 352)

Example 310: (Aib®%°, Arg®?%**  Asp®®(1-(4-dodecylpiperazine)))hGLP-1(7-36)NH,

(SEQ ID NO: 353)

Example 311: (Aib**, Arg®?%** Asp®®(1-(4-tetradecylpiperazine)))hGLP-1(7-36)NH,

(SEQ ID NO: 354)




substitutions listed in groups (vi)(a) to (vi)(d); and (viii) a conmpound of
formula (1) is not (N Me-Al a8)hGP-1(8-36 or -37), (Qul5)hA@P-1(7-36 or
-37), (Asp2i)hGP-1(7-36 or -37), (Phe31)hG.P-1(7-36 or -37); or a
pharmaceutical ly accept abl e salt thereof. 2 A corrpound according to claim
1, wherein A' is t%r% 135 d6S4 ThI 535 ALS i S 21 23 27 31 Asp; Ais Ser;
A i s B3ampled]2:i(AiRy LA S GASR (1c§4dqex@cﬁe§ylggpra¢[npp)h$lpl° ¥r-a

phar N%Ngzggtbyit%\ﬁ@a%?@e salt thereof. 3. A conpound according to claim

Gu or N Me-Asp; Al2 is Phe, Ace or Aic; A7t is
VaI Axemple 2D (AKPS® i ArgTiAe>, e F(d -(Weddcyiioeraaine) DhGLPAI @-88)NKA, Aib or

Ace: b, Ace, Lys, Arg, hArg, Orn, HN\- CH((CH2
N((:eRI O%%Eﬂﬁ%ﬁé:ﬁ%)HN- cﬁ?(m%)se )g)g C(O;g A28 s Phe;((Azg i)s Il e or Ace: A3
| S5 A ExBfnplelS t4: JA%M r?w“"\%sp@“ 1A odig ﬁ&&am GPP-A5€3

phar ITB.CEUtI call'y acceptdbl e salt her eof . A co und accor(fl ng to claim
3, wh¢BECNIIANO:3SA- Ala, Aib, A6c, ASc, N-Me-Ala, N Me-A-Ala or N-Me-Qy;

A0 T St 802 (hpsBhoyoBie R 08 A8 b8 ibmer i P 3oL o

Af t 01(355):;[)&@3 ALou A6, A5C or Cha; A33 is Val, A6c or A5c; A35 is
Ai b, Al a, Ado, 8@ oré%g (JA37|S Ay, Aib, 3-Ala, Ado, D-Ala or
del et &xamole 3 6: gAR radvel Cal IASR H d déthanedespiperagne IhGEP-147c onpound

or t pharmaceutically acceptable salt thereof,
V\ﬁgl’ ei ﬁSﬁH ?%Ebalwéogéu rence is -C(O-; a for each occurrence is
i ndependentd 317: (AR®323, AngF R asE¥( D4 NHZyIF@)er&iﬁQmLﬂd—w}C@&)NHag to

claim5 or a phar maceut i cal | y acceptable sa t hereof, wherein R2 is H and
R3 i s (PERQ EBOYUIF6M), (co- CBO)aI kenyl, (Cl-C30)acyl,

Cio) aléé@'ﬁg g,(ﬁn Yhip?s BEn OB ZL 30 1 rung%@%ﬁﬁg’%rﬁ%é 9#@133 H738iiH, O

7 A ‘conpo accor di ng t arm
phar m@SEﬁIID:BIIO )8661()06[)'[ able salt thereof, wherein RL is (g -C3)acyl,

Cr-C3)al k IsuI I CH2 .9 and

S e ST v e R S o R e R A T

t her eag, N%E@][ﬂq@ g2f C4- C20) acyl , (C4-C2)al kyl sul fonyl or -C(O -CH2
N-(CHZ) oun& ccord g to claim1 wherein said conpound is:

( Al bBExé®plal 380: )(A (gD (:J (Bhega@cyigipeiszir8n))6R4e-1(7-38)NH;
Ly5363$6£® N??@Z’» oyI ))hGLP— 1(7 36) NH2(SEQ 1D NO 6), (Aiba, 35, At 6,

Lys34 Aoyl ) ) hGLP- 1( 7- 36) NH2 (SEQ I D NO. 7),

Example 321: (Aib®%, Arg?®3*, GIu**(1-dodecylamino))hGLP-1(7-36)NH. (SEQ ID

20 NO: 364)
Example 322: (Aib®*, Glu**(1-dodecylamino), Arg*)hGLP-1(7-36)NH; (SEQ ID NO:
365)
Example 323: (Aib®*°, Arg®®, GIu**(1-dodecylamino))hGLP-1(7-36)NH, (SEQ ID NO:
366)

25  Example 324: (Aib®**% Arg?®3* Glu**(1-dodecylamino))hGLP-1(7-38)NH, (SEQ ID
NO: 367)
Example 325: (Aib®*, Arg®*, Lys®®(N*~(2-(4-decy!-1-piperazine)-acety) )hGLP-1(7-36)NH.
(SEQ ID NO: 368)
Example 326: (Aib®°, Arg®*, Lys?®(N°-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-

30  1(7-36)NH; (SEQ ID NO: 369)
Example 327: (Aib®*®, Arg®, Lys®®(N°-(2-(4-tetradecyl-1-piperazine)-acetyl)))hGLP-
1(7-36)NH. (SEQ ID NO: 370)
Example 328: (Aib®%, Arg®*, Lys®®(N*-(2-(4-hexadecyl-1-piperazine)-acetyl)) hGLP-
1(7-36)NH, (SEQ ID NO: 371)




(A b8.35.37, My26, 34, Lys (N-tetradecanoyl))hGP-1(7-38)NH2 (SEQ I D NG 8),
(A bs, 35, Arg26.34, Lys36(N-decanoyl))hG.P-1(7-36)NH2 (SEQ I D NG 9),

(A bs, 35, rgg26, 341 LYS"(WdQde=CgWnyl ))hG.P-1(7-36) NH2(SEQ I D NO 10),
(M8, 35 A rg26, 34

L36N524 yl hGQ.P-1(7-36)NH2 ( SE
ys an'gpm é@ %gt]brs 9$é5i4ys l[()I\elsr ?22 I(é? %Zecacf}npe)r%%me) acetgrl)))hG)LP 1(7'( 36)%H2

Asp3 (@g&gw% - pi perazine)))hd Y-1(7-36) NH2(SEQD) NO 12),

(A b8 Asp36( 1-tetradecyl am no)) hGAP-1(7-36) NH2(SEQ I D NO 13),

Ai b8 ByP8 4 gd - SEQ I D
(3Bl S YSRGS U thevhbor SRR BRI (2010,

| D NO1IE-)36)NH2éSECH@ Nﬁh@rﬂ@ﬁuceutl cal I y acceptable salt thereof. 10. A

(1 Ths ey o (ASES il sttt AR i tdss b P s el e L P-

tet ra Hz (SEQ ID NO 7 Ai b83537, X21- 14,
Lys 35?&?%%4%5%%??&%% 1((7 38) NH2 (SE%;) | D(NO8) (-Ai bs3s, ~ Ar 634

e ST Ly o e e mant o o
S - a - . , or a
p%ar néglz&ﬁ?%%'a?&@gﬁﬁba&?éﬁm t thereof. 11. A pharmaceuti cal corrposi tion

conpri e dj ngo | ai
acceptlé%ﬁﬁgJ saéfﬁc‘?r(tR reo/?r@and %‘V%h@\f Qc(gu(galcggl1?§/lpgrggep ar%%w@arrl er or

dinbuent7- 3BZNI—IQ\(SE@43I®JNG) &F6éprding to claim1 wherein said conpound is:

Ai bs, A6c35) hCLP- L | D NO, 77 Ai b8, A5¢35) hG_P- 7-36) NH2
ESEQSIﬁBaNf:Q'e? 4: (A(hm B\rg%}%hggﬁgd&(f dﬁ%}’h&?‘?@é@”ﬁ%aﬂ)@ty% GL F%AI bs')35,
A6c32 7 D NO 16 Al b8' 35, A5c32) hGLP-1(7-36)NH2 (SE
| DCNO)@gs%N%' %étg‘?z’\lgs%%%ap- 1()7-36§ NH2 (SEQ | DCNO? 17) ; EAi b ) (S5

t 243@xﬁﬁip%3:{5? AR Sﬁé@ Ly RO B)(A-hehdidecBi3D pREraghB)-1( 7- 36) NH2 (SEQ I D
- h&éll Alb a' 2535) hGL 7- 36 H2 SEQ ID N0 82);: (Aibs' 35,
A6c 6323)9 MG E-1863RpHe 1B ( Ai bs35,

Agﬁtzg-%%ﬁfi%%é%&gé?ﬁ NHZE%E gl\ngg%cﬁe@y L'%é%%g réi@é’?%@.@'l(? 36) NH2

e ceogaonn g e (50 )
A6C29' E;am@_@h((ﬁubg% b t%8ekys Ng S)dode(cp&l ﬂ)@!&eragme) acetyl)))hGLP-
8 TR SRR 5, 010 50 102 02 Jeeiana i 700 e
A6C 33 EEnBrelids: AR ArGES*) B/ JEINDID:(4-tetradecyl-1-piperazine)-
20 acetyl)))hGLP-1(7-38)NH, (SEQ ID NO: 381)
Example 339: (Aib®°, Arg?®**, Lys®(N°«(2-(4-hexadecyl-1-piperazine)-
acetyl)))hGLP-1(7-38)NH; (SEQ ID NO: 382)
Example 340: {Aib®¥7, Arg?®3*, Lys®(N°-(2-(4-decyl-1-piperazine)-acetyl))hGLP-
1(7-38)NH, (SEQ ID NO: 383)
25  Example 341: (Aib®®%7, Arg?®*, Lys®(N°-(2-(4-dodecyl-1-piperazine)-
acetyl)))hGLP-1(7-38)NH; (SEQ ID NO: 384)
Example 342: (Aib®¥37, Arg?®3* Lys®*(N°-(2-(4-tetradecyl-1-piperazine)-
acetyl)))hGLP-1(7-38)NHs (SEQ ID NO: 385)
Example 343: (Aib®*%7, Arg®**, Lys®(N°-(2-(4-hexadecyl-1-piperazine)-
30 acetyl)))hGLP-1(7-38)NH, (SEQ ID NO: 386)
Example 344: (Aib®*°, Arg®**, Lys?®(N°~(2-(4-decyl-1-piperazine)-acetyl)))hGLP-
1(7-36)NH, (SEQ ID NO: 387)




(Ai be, 35, A6c20' 32) hGLP-1(7-36) NH2 (SEQ I D NO 85); (Ai bB, A6cl6' 20,
p_Al a35) hGLP-1(7-36)NHz (SEQ I D NO. 94); (Ai b8, 35, R-Ala22)hGLP-1(7-36)NH2
(SEQ ID NO 95); (Abs, zzss) hGLF- 1( #86) NH2 (SEQ I D NO 96); (Ai b8' 35, G u23,
A6c32) hGLP- 1(7-36)NH2 (SEQ I D NO 19); (Ai b8' 2a’' 35, Glu4,

A6¢32) hGLP- 1( 7- 36) NER (SEQ,! D .975; Ai b824, 25,35, du"

A6C3) FrEampl 53 AN ,(ﬁse%% 0-y65 0By (2-(4¢dndsgyb t-piperszinagacetyh) et P-

|3+ a1 b PRaEE SEOUHREE 3880 Do 160) (A b, ASe32,
D- AlaghmisleRs 4kt ZAﬁﬁFNﬁrg@@Q_ ﬁ%?qg)tétraﬂﬁléﬁarpi@bﬁme)—

(3- Ala35) hGLP- 1( 7- 36)NH? ( SE 2&; (A'D8' 24, P- Ala35) hGLP- 1( 7- 36) NH2
( SEQ lepetyt)he3))P-1(T-ABPWH3(SEQRi IDAIEBPRE) P- 1( 7- 36) NH2 (SEQ | D NO: 103) ;

i b8 25, (3- ' P- - 36 | D, NO, 104) ; Ai.bB, A6c' 6' 20,
G S Eashelsidr NBEINRE  SebyR i Tox gl graglrsyr o
R ALagLbihint £ 30 NGAGEGIONQL 80N (A DB, A6c20, 32,
R- Ala35) P-1(7-36)NH2 ({SEQ I D NO 1063; (A b8, A6c20,
p- AlaB5ninfleR348, TARS) Nrrg( SEQLysY (N (2a#)decy(-AitigsrakinedBcetyl))hGLP-

(32 A BB RE: SEQIBNEE B3ES 1D N 109): (A8, ABc29 32,
B e
P46\ a3 NGERAG (SBE)IBHIO SBQ) I D NO. 112):  (Ai bB, Che,

i - h - - . , i bB,, ,
(5 A EsspRetao (A3E) i Eaes BN Aaptradeagsp DRgeIes

-Al > | . (A bB, R-Ala22, 3s)hGLP-1(7-36)NH2
?SEQa %’éﬁ@’%ﬁ”?’%%'ﬂ'ﬁl*gs@é@&??sé??hp- (1(7-36) NH2 ?SEQ |S)D NO: - 1(16); :
( Al bBEXGhERB51AGRMDS:2°, (ArgR 8 30) NP 2(4-1ROpNERYI( BRRdraxiNg)-117) ; (A b" 24,

Glu23, A6C32, p-A1a35$IQG_P-1 7-36)NH2 (SEQ ID NO. -118); (Ai b8 24, G u23,
A6c 32CeWRLT-16CBaM8N: (SEQIDARSSPALLP- 1( 7- 36) NH2 (SEQ | D NO 119) ;

15 b asFambi o2t AR SO KoL LI et PO b SRR NSEE 5 1
(Al b8,135.3B)MHgBIBQUR- NO7386) NH2 ( SEQ | D NO 122); (Al bS' 35,
D-Lys36) hGLP- 1( 7- 36) NH? ID NO 123): (A bB, (3-Ala35,
D Ar g )G 3537 (Al) NHArg . bYRS(N>@-{4-dpdee-1-pperazing)-

g6 B DRRGE AR TR BB ABL) . (A bs. A gas 3a,
A g25a8 SELTGHULL7 J0ife (SEEIE NI (A be. A Ges, 26 3
a2@\ a3yatd) ﬁf-ﬁﬁéﬂ"&lﬁlﬁ\“ﬂ 0 £1238Y)
Example 355: (Aib®°, Arg?>?53* Lys®(N®-(2-(4-hexadecyl-1-piperazine)-
acety))}hGLP-1(7-36)NH, (SEQ ID NO: 398)
Example 356: (Aib%®, Arg?>%534 Lys®8(N°*-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-
1(7-38)NH, (SEQ 1D NO: 399)
25  Example 357: (Aib®®, Arg®?%** | Lys®(N°-(2-(4-dodecyl-1-piperazine)-
acetyl)))hGLP-1(7-38)NH; (SEQ ID NO: 400)
Example 358: (Aib®%°, Arg?2%3* | ys®(N°-(2-(4-tetradecyl-1-piperazine)-
acetyl)))hGLP-1(7-38)NH, (SEQ ID NO: 401)
Example 359: (Aib®%, Arg®®%%3* Lys®¥(N°-(2-(4-hexadecyl-1-piperazine)-
30  acetyl)))hGLP-1(7-38)NHz (SEQ ID NO: 402)
Example 360: (Aib3¥37 Arg®>2¥ | ys®(N°-(2-(4-decyl-1-piperazine)-
acety)})hGLP-1(7-38)NH, (SEQ [D NO: 403)




(A bB, Arg26 3a, j_Ala35, Lys36(NE-tetradecanoyl))hGP-1(7-36)0OH (SEQ ID
NG 129); (A b8, 35, Arg26,34, Ly536(Nc_tetradecanoyl))hG@.P-1(7-37)0OH ( SEQ
I D NO 130); (AibB 35 37 Arg26 3a, t4/%sa6(Na-tetradecanoyl))hG.P-1(7-37)OH
(SEQ ID NO 131); (A b8,35, Arg26 3a Lysa6(NE_tetradecanoyl),

D- Ala3) hGLP- 1( 7- 37 SE NO 132): (A b835. 37, Arg26,34.
yssbfrminitcdbelil! et ot nsibearloibrioniogio o, |
r , - = (0] - - A ;
(Aigb8.%gfyliw\%ﬁ'skﬁ%%%t@t'&gdg@gﬂogl ) hGLP-1(7-38) OH (SEQ I D NO 135)
(A DBExbiReneRd (AWPSTE Moo E1¥acagBNPYD) 408 ILPad) 37) CH (SEQ 1D

NG 136) ; Al b8.37, Arg26, 3a, Lys36(N-tetradecanoyl))hGLP-1(7-37)OH (SEQ ID
NO: 132petyl))RGId-387-38)NHDEEQIDIMPNE0P) 1( 7- 37) OH (SEQ | D NO 138); (Al b8, 35,

Arg26, 34, Ado37)h 7- 37 EQ ID . (A bB 26. 34
L;gsaﬁ@'ﬁ@{ero ézﬁé 5?3)]7( D&gtré'\l%zf ?14%_8 1 ﬁ@ﬁ@(ﬂ&aﬁﬁﬂ-ﬁw@hm b8, 37,
Arg26 m - -1(7-38)0OH (SEQ I D NO 141); -59-
(,rAlgbs ,a%%\t e|>),§34, q:(rﬁtﬁ?gggﬂg SSQ(ByhrﬁIP)é?rr@ggecgnoyl g) hG(_P- ?( 7-38) CH ()SEQ | D NO

142) ; Exahigie '388; (WisZ8( A0t dysif())-d@anay(jJRGEPNI7II6)CBEGEQ IRDNDI3) ;
(A b$'4§5 Lys26( NE-t et radecanoyl )) hGLP-1(7-36) NH2 (SEQ | D NO 144);
(A b$ g) LYS26( W hP- xadecanoyl ) ) hGLP- 1( 7- 36) NH2( SEQ | D NO. 145); (A bs,

LYoo rRPr e A e A A A ST S R SRINERR, be,
Ly@ﬁgqglgémf#(g&é)g?an?yl % : n( B\J,SN aigS) h%.P— 1( 7 ?6) glgz (SEQ | 8 NO. 148) ; 0

(o boE38ly 781 Wb RSt o) Ao Gt ll RS R 86 A8 10
A DS e o, SRR R (R e
(A b823%, Lys25, Lys26(Ne-octanoyl), Arg' 4)h@P-1(7-36)NH2(SEQ I D NO 153);

| Dor EAR P B2 e AR A G RO B s AN S B Nzl G . 7 a6) e
E gg :Egamgle fgg) (_Aib&ﬁé??f})@ﬁP%gg’%)ﬁlﬂg%SE@M%%nOy| )) NGLP- 1( 7- 36) NH2
L YS26 Enaimle a@%ﬂ&h&) wg%%f.l@’w.\@éﬁ,mméé rvaRio Aus HhGLRA(BSBBHar gz5, 34

SO p 0 SR AR 15,59 20 58 eSS
Lys 26 ENarsté 376y (Gly® AB-0bf>)Hes L ANAY NGB 7SBA)IBHIOSED) | D NO 160); (A bs,
oo eIt S it B RS 50 1ol S T
NS 16y oI 87 BB o R e O PR SO D Ny 104
(L AiS giEfiﬁgnpﬁzé&&?&g(@Ig?,r/lkaid)%?la@D?FZ(E@N-II\I-I};(@EEB)D\IP@:((BEQ | )D_ NO,( il_eg% ; 35( A.'APS,ng,
Lzsm( am‘%ﬁ?& Wﬁ%ﬁp?.slc%gaiﬁp@i%ﬁééﬁ@%@%ﬁ%ﬁﬁe?% AX?6, i.ysSg( N
s a0 R g D e P N T e S op N Saboy o

Example 381 (Aib®, Lys™, B-Ala®*)hGLP-1(7-36)NH, (SEQ ID NO: 37)
25  Example 382 (Aib%, Lys'®, Leu?’, B-Ala®*)hGLP-1(7-36)NH, (SEQ ID NO: 38)

Example 383 (Aib®, D-Arg*®)hGLP-1(7-36)NH, (SEQ ID NO: 39)

Example 384 (Aib?, B-Ala®, D-Arg* )hGLP-1(7-37)NH, (SEQ ID NO: 40)

Example 385 (Aib%?, B-Ala>®)hGLP-1(7-36)NH, (SEQ ID NO: 41)

Example 386 (Aib%?’, B8-Ala®*?¥ Arg®*)hGLP-1(7-38)NH; (SEQ ID NO: 42)
30 Example 387 (Aib*¥, B-Ala*>%, Arg®®*)HhGLP-1(7-39)NH; (SEQ ID NO: 43)

Example 388 (Aib%, Lys'®%, B-Ala**)hGLP-1(7-36)NH; (SEQ ID NO: 44)

Example 389 (Aib®, Lys, 8-Ala®)hGLP-1(7-36)NH; (SEQ ID NO: 45)

Example 390 (Aib®, 8-Ala®®, Arg®)hGLP-1(7-38)NHz (SEQ ID NO: 46)

Example 391 (Aib®, Arg?*, B-Ala®® )hGLP-1(7-36)NH; (SEQ ID NO: 47)




(A bt' 35, Arg25a6 Lys34(N -octanoyl))hG.P-1(7-36)NH2 (SEQ I D NG 170);

(A b8, 35, Ar?526 Lys34(NE-tetradecanoyl))hG.P-1(7-36)NH2 (SEQ I D NO 171);
(Ai b8, 35, Arg25,26, Lys34(Ne hexade#anoyl))hG.P-1(7-36)NH2 (SEQ I D NO 172);
(A bs, 3s, Me5. z6, Ly534(N decanoyl ) ) hGLP-1( 7- 36) NH2 (SEQ I D NO 173);

(Al ba, 35, Lys25, Ary6 §53|_3éNE— oct anoﬁ2 éhGLP 1(7-36)NH2 (SEQ I D NO 174);
(A| bsE:a@mrg}giBQZ @Albgz{é-Argyé LReL(7eihbiibdaksy 1D 48)1(7-36) NH2 ( SEQ

(SEo FiRtes A P s R BB RN LT (LT

NO: 17 Bxan{phé tas43mlbf;ym@30N@ms%syra@lmamme))mmgﬁmn RE):9E (SEQ I D NO 178);

Ai b8' 35, LyS36( NE- d hGLP1736 H? (SEQ | D NO 179
EAI bs Bx@m F&éé‘@é L@dbg%?%é%gggéﬁ% ) g‘?ﬁé ‘SEQ | D NO 1230

(% pe Rmib P8 (A“‘Sa% ﬂ“&’%@?ﬁ?@?"%?&@%a §%ﬂﬁ)z'\'? SEQ I D :ug 182);
(A bEE3ampte §B. b LY BBPNbnGE PGy SONHSED TDHDISE( SEQ 1D NO. 183):

A am}g%mysgzm AR
(A b? 30630 &%ﬁ@@m faREnPOLR-HELBEN: QN OESS| DN 166)
(A b8-3 rAr HE N, -t enadecano (7-38) NH2 SEQ | D NO 187);

(A| bsE’xﬁ}npﬂe@ﬂG @up® {ymf’ﬁ hﬁé?aﬂj(e‘fe&@wwz)(ﬂlﬁ@_mi\{@%)) NH2 (SEQ I D NO

] fest M BT 1D 26 R
L?sgl%@%%trgggﬁﬁg) ?%’;{P 1(7-3 ﬂ) HZLPQEZQ%G%NN&(lsng b [\%% 2% 35,37,

A g25Ex@nide 409s FEbRE; Aegddepsthdy dedacor) hGl-R9) e INSESED IRAND92) -
(A b8, gg 37, Arg26, 34, Lys38(NE-octanoyl))hGLP-1(7-38)NH2 (SEQ | D NO 193);
(A b898%' 37, Arg26, 34, Lys38(NE-decanoyl))hGLP-1(7-38)NH2 (SEQ | D NO 194):

R G e R R | e e L P

| 5 NONI®%0) (A b8, 35 37, A r 526,34, Lys36(Nc-decanoyl ))hGLP 1(7-38) NH2

e s EeBNa ADE- b B Sr SR ReBraanh ChPG -7y N2 (SER ANG: &1)
Chpa. Seniile dokSBONT-RINBESIIARED WSERF Hotani) G bR DN-IEBER) o

196) ID(MDOB2)35, Ly525 ArJ6 34, Lys36( NE t et radecanoyl ) ) hGLP- 1( 7- 36) NH2
| D NG, 197

(NE-hExamsianty (iatrksor . Bepkret el rostRnodBBETF {4 BN (SE9s, 26, 3a,

L¥§36 @?@Cég{oyl ))hGLP-1(7-36) NH2 (SEQ I D NO 199); -61- (A bs, 35,

Argzs, ys36( N -tetradecanoyl ))hGP-1(7-36)NH2 (SEQ I D NQ 200) ;

(Al bs EXampie @B826AiB%, ArgysB 66 MatTe kasféaNtndad Inoly(HHE P 7H{ B&7HNRI, (SEQ | D
NO 201 (A b8, 35, 5,26,34, Lys36(N decanoyl))hGLP-1(7-36)NH2 (SEQ I D
NO 20@3) NO{@dbs, Lys340-octanoyl), p-Ala35)hG.P-1(7-36)NH2 (SEQ | D NO 203);

ey ook e P AL, (AR, 200
(SEQ ID NO: 65)
25 Example 410 (Aib®, Arg®®>*, B-Ala®®, Lys*’(N*-dodecanoyl))hGLP-1(7-37)NH,
(SEQ ID NO: 410)
-Example 411 (Aib®, Arg®®3*, 3-Ala*®, Lys*’(N°-dodecanoyl))hGLP-1(8-37)NH
(SEQ ID NO: 411)

Physical data for a representative sampling of the compounds exemplified
30 herein are given in Table 1.
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(A bs, A6c32, Lys34(
(A bs, Glu23, Lys34(
(A bs, Glu23, A6c32,

NG 208); _octanoYl),

N - octanoyl), p-Ala35)hG.P-1(7-36)
Ne- oct anoyl ), p-Ala35)hG.P-1(7-36)
Lys36( N- oct anod?-) ,
p- Ala35) hGLP-1(7-36)Ni2 (SEQ I D

NH2 (SEQ I D NO 206) ;
NH2 (SEQ | D NO, 207);

p- Ala3) hGLP- 1(7-36) NH2 (SEQ I D

NO: 209); (A bs,

Arg26, Lys34(Ne (A bB, Arg26, Lys34(Ne-tetradecan oyl),

p- Ala35) hGLP- 1( 7- 36)
Lys34( N - hexadecanoy

NH2 (SEQ | D NEf (A bB, Are,
). p-Ala3)hGA P-1(7-36)NH2 (SEQ ID

NO 21 1); (Ai bB,

Arg26, Lys34(Ne-decs
Arj5.26, Lys34(Ne-od
(A bs, Axg25, 26, Lys
NO 214); (Aibs, Arg

nogkample ALARS) WELP-M¢I7 VEi6) NHP (8l
t amuhber (Bxpdatdd) hQUB{EST - 36HRULT)
34( Ne-tetradecanoyl), p-Ala35)hGPt

25, 28, sty poaismny) | avd
I

(SEQ I D NO 215); (Aibs, Ag25afsdy$

P- Al a3-) hGLP- 1( 7- 36)|NH2( SE 7| D g 6) ;

Lys34( Ns- oct anoyl ), |[p-Al25) 3 6) N

Arg26, Lys34(N -tetrladecandyl), 35)

(A bs, Lys25, Are, Lys34(Ne~hex

NO. 219): (A bs, p-Ala3s5, L@%(%%%Zﬂanoﬁ

NO 220): (Aibs, p-Ala35, [ABs3633R0-81-tr y

NO: 221): (A bB, p-Ala35, 136s36( N84Aéxadecafhdd| )) h@9%
NG 222); (Aibs, ArgZ6, p-384a353523.6236( NS3a3@noyl )9
NGO 223); (A bB, Arg26, p-385a",358%38( Ne-3580radecarddfh

(SEQ I D NG 224);
Lys36( Ne- hexadecanoy
p- Al a35, Lys36( Ns-oc

Arg26, 34, p_Ala35, L
-6a- (A bs, Arg26' 34
I D NO 228); (A bs,

(SEQ I D NG 229); (A
Lys36( Nt - oct anoyl ) ) h
, Lys25, Arg2 ,Lys (N
NO 231); (Aiba, LysZ
_hexadecanoyl ) ) hG.P-
Lys36( N -octanoyl))h
f3-Ala35 Lys36(N -t¢
Arg252634, a_Ala35,
(A b6, Arg25, 26,34 (
NO 236); (A ba. 35,
| D NO 237);
(SEQ I D NG 238);
Ar g34) hGLP- 1( 7- 36) NH
Lys3a(N -octanoyl))h

(A

(Al

(Ai be' 39,

1?)Sh AJ@@BZG 3@?7“2535 3677 97%
tanoyl hGL 36) EQ |
y536( );tet noy 7(é;P- %@

, anoylg
Arg26 %E—de f
i bs, a35 o
GLP. 1( EQ BN 230) 99306
It - t et rH ? R AR ha_p- 19

5 A g’iz?é’ 34 33@&\%31 33_%83236( p7. 53(2
1(7-36MHz (SEQ.6D NOBIBD): (I98%
GLP- 1(37936) 3865.865EQ 1336 233) ;97%
trade@@opoy! )3308.8- 1( BREB).NHz ( 8%
Lys36(Jd3- hexagrgnoy| 33523 P- b 7736

|- Ala Lysé:%d\b de%mé))b@%%
|Lys26 -oc ¥k ) %327 Arg
Lys N - eca &Q G
i bs' 3 ys exa ngyl ,

2 (SE 8123D ; %%% 3889 %

ar 1(3 o) 366 .2EQ I3665 1 24 '99%

388 3365.91 3365 97%

389 3324.79 3324.2 95%

390 3539 3539.2 93%

391 3381.74 3381.3 97%

392  3410.89 3409.8 99%

393 3481.95 3481.1 90%

394  3286.76 3286.2 99.20%

395 3300.76 3299.4 93%

396  3350.81 3349.4 99%

397  3400.87 3400.1 99%

398 3406.84 3406.4 98%

399 3356.77 3356.6 98%

400 3384.87 3384.43 94%

401  3400.87 3401.3 99%

402  3466.03 3466.9 97.40%

403 3522.05 3522.06 93%

404  3550.11 3550.2 98%

D 1D NO. 212);  (Aibs,
SEQ | D NO 213);
1(7-36)NH2 (SEQ I D
1a35) hGLP- 1( 7- 36) NH2

Arg26,

P17); (A bs, Lys25,

P (SEQ ID NO 218);
P-1(7-36)NH2 (SEQ I D
6) NH2 (SEQ I D
P-1(7-36)NH2 (SEQ I D
1(7-36)NH2 (SEQ I D

| P-1(7-36)NH2 (SEQ I D
) hGLP- 1(7-36) NH2

(A bs, Arg26, 34,
226); (Al bs,
NH2 (SEQ | D NO 227);
GLP-1(7-36) NH2 ( SEQ
yl)) hGLP- 1( 7- 36) NH2

,34 36 35 (A D
36) NH2 (SEQ | D

Argzs 26.3a R_Ai a35,
DS A gzs, 26 3a

D NO 234); (A ba,
NH2 (SEQ I D NO 235);
7-36)NH2 (SEQ ID
AGLP- 1(7-36) NH2 ( SEQ

zAr 935hGLP- 1( 7- 36) NH2

32,

NJ




(A b6, 35, A6c32, Lys34(N6-tetradeeanoyl))hG.P-1(7-36)NH2
O4r-tetradecanoyl)) hG@.P-1(7-36) NH2(SEQ I D NO-. 241); (A bsa5, A6c32,
Lys34( W hexadeeanoyl ) ) hGLP-1(7-36) N (SEQ I D NO 242); (A bs, 35, pu826,
A6c32, Lys34(Nt-octanoyl))hGP-1(7-36)NH2 (SEQ I D NO 243); (Aibs, 35, Are6,
A6c32, Lys34(NC tetradecanoyt))hG P-1(7-36)NH2 rq:n | NO 244); (Ribs 3s,
A6c32. Lys36( Ne-oct dnoy| ) YiRELP-3567-88) NH %SEQ I D M8%u5): (Aibs' 35, A6c32,
Lys36( Nt -t et r adecandy! ) ) h@op- 1(377%3&F| 7 J76B@ | D N@3¥4p): (Ai bs' 3s, A6c32,
Lys36( Ns- hexadecanoyl ) ) hG4R71( B&EH. N2 ( SBQR51D NO B9% (A bs' 35, Arg?6,
A6c32, Lys36(NS-octdnoyl ) Mo6LP-3a64.36) NHB6ESED | D 90%2148); (A bs, 35,
Arg26, A6c32, Lys36(N -tetypadeesymayil) hA37-10(5- 36) g2, SEQ | D NO 249) ;

(A bs, 35, Arg26, A64G32, Lyg86( Nssdicxpdecaypmom!) ) hGlidgdf[7-36) NHz (SEQ I D

NG 250); (A ba' 35, |Ar 926 3 Lys octa ) hGLP- 1(7-36) NH2
(SEQ I D NG 251); (A8 3:z)ﬁ4f-\l %%Z‘s’ /'-‘\6%,&1!%4 Ll
Lys36( Nt - decanoyl ) ) hG.P-1(7-36)NHz (SEQ | D NO 252); (Ai be, 35, Arg26, 34,
A6c32, Lys36(Nt-tetradeeanoyl))hG.P-1(7-36)NHz (SEQ I D NO 253); (Aiba, 35,
Arr) ?6, 34, A&32, Lys36(Ne_hexadecanoyl))hG.P-1(7-36)NH2 (SEQ I D NGO 254);

(A b6, 24, 3s, Lys26(Nt"octanoyl), Arg34)hGP-1(7-36)NH2 (SEQ I D NO 255);

(A bs' 24" 35, Lys26(N -tetradecanoyl), Arg34)hG.P-1(7-36)NH2 (SEQ | D NG,
256); -'3- (A b8a4, a5, Lys26(Ne-hexadecanoyl), Arg34)hG.P-1(7-36)NH2 ( SEQ

| D NO 257); (Aibs'?24,35, Arg26, Lys34(NE-octanoyl))hG.P-1(7-36)NH2 (SEQ I D
NO 258); (Aiba' 24,3S, Arg26, LysMN -tetradecanoyl))hG.P-1(7-36)NH2 ( SEQ

| D NO 259); (A bs' 24,35, Arg26, Lys34(N -hexadecanoyl))hG.P-1(7-36)NH2
(SEQ I D NO 260); (bs, 2a3s,63a, Lys36(Nc-octanoyl))hG.P-1(7-36)NH2 (SEQ I D
NO 261); (A bs, 2435, Arg26.34, Lys36(N-tetradecanoyl))hGP-1(7-36)NH2 (SEQ
| D NO 262); (Aib$a4d, 35, Arg26' 34, Lys36(N -hexadecanoyl))hG.P-1(7-36) NH2
(SEQ I D NGO 263); (A bs, 24,35, Glu7, A6c32,

Lys34(N -octanoyl))hG@P-1(7-36) NH2 (SEQ I D NO 264); ( bs, 35, G u23,

LysT6( Ne- oct anoyl ), Arg34) hG.P-1(7-36)NH2 (SEQ I D NG 265); (A bs, 35,

Glu23, Lys26(NE tetradecanoyl), M3)hG.P-1(7-36)NH2 (SEQ I D NO 266);

(A b8 35, Glu23, Lys26(W hexadecanoyl), Arg34)hG.P-1(7-36)NH2 (SEQ I D

NG 267); (A be,3s, Glu23, Lys3a(N -octanoyl))hG.P-1(7-36)NH2 (SEQ I D

140: 268); (A bs' 35, G123, A6c32, Lys34(Ne-octanoyl))hG@P-1(7-36)NH2 (SEQ ID
NO 269); (A b8,35, Gn23, Arg26, Lys34(N -octanoyl))hGP-1(7-36)NH2 ( SEQ

| D NGO 270); (A b8,35, Glu23 Ar j6, Lys34(N -tetradecanoyl))hG.P-1(7-36)NH2
(SEQ ID NG 271); (A b$ 3S, du", Arg2e6, _

Lys34(N - hexadecanoyl )) hG.P-1(7-36) NH2 (SEQ I D NO 272); (A bs, 35, Glu23,
Lys360- oct anoyl ) ) hGALP-1(7-36) NH2 (SEQ I D NO 273); (Ai bs, 35, Glu2s,

Lys36( NE-t etradecanoyl )) h@P-1(7-36) NH2 (SEQ I D NG 274); (A bs 3s, Glu23,
Lys36( N - hexadecanoyl )) hG.P-1(7-36) NH2 (SEQ I D NO 275); (A bs. 35, Glu23,
Arg2634, Lys36(N -octanoyl))h@P-1(7-36)NH2 (SEQ I D NO 276); (A bs, 35,

A u23, Arg26,14. Lys36(N -tetradecanoyl))hG.P-1(7-36)NH2 (SEQ I D NO: 277);
(A baa5, Glu23, Arg26'a, Lys36-hexadecanoyl))hG.P-1(7-36)NH2 (SEQ ID

NO 278); 5 30,35 26 (Aib ,Lys (NE octanoyl), ArghGP-1(7-36)NH2 (SEQ ID

NG 279); (A bs, 30.3s, Lys26(Ns_tetradecanoyl), Arg34) hGP-1(7-36)NH2 ( SEQ

| D NO: 280) ;




(Al bs, 30' 35, Lys26(Ns_hexadecanoyl ), Akg34) bGLP-1(7-36) NH2 (SEQ | D NO 281);
(Ai bs, 30,35, Arg26, Lys34(Ns-octagqy, GLP-1(7-36) NH2 (SEQ I D NGO 282); (A
b8, 30, 35, Arg26, Lys34(N-tetradec hGLP-1(7-36) NH2 (SEQ | D NO 283);
(Al bs, 3‘8"133@13 CQ ‘}gf Lys3a( W hexadecanoyl ) ) hGLP-1(7-36) NH2 (SEQ | D NO 284);
(A b8' 3 %’g 534, Lys36( ,octanoyl))hGLP-1(7-36)NH2 (SEQ | D NO: 285);
(ba, 30 3s, p rgz6 3a, Lys36( Ne t et radecanoyl )) hG.P-1(7-36)NH2 (SEQ I D

NO: 286) ; (A| bs ﬁseeﬁ;ouﬁ ¢f¥orrdla (Dys36( Ne- hexadecanoyl ) ) hGLP- 1( 7- 36) NH2

(S B R A R e e s

Lys36(;kk te nza ABDY b1 F!— HIABOA NRP 7 (SEQFPR! Q&@N(y(m) ps' 35, Glu23,
AGCSZSG‘ Lse‘sS ( exadeca‘%l\o }) % -1(7-36) NH2 (SE?D NG 290) (A bs, 35,

G n23, Arg26'3a, A6c32, Ly536( NE- oct(Bnoyl ) ) hGLP- 1( 7- 36) NH2 (SEQ ID NO 291) ;
(Alb8. 35, .Glu23, Areb6, 34, A6C32, LySS36(N -tetradecanoyl))hG.P-1(7-36)NH2

( SEQ Wheraliy 292); (Ai b8' 35, G 23, Arg2634, A6c32,

Lys36(MN hiGnB: Tinb-R% Nﬂ%ﬁﬁ&@nbfbrdsﬁtaﬁ ); (A bs'24,3s,

G u23h iﬁ%??@%%%%cf“’ LyS36(N - o)ct anoyl )) hGLP-1(7-36)NH2 (SEQ I D

NO 294f ;s DAAhsAmm NeMe24]a, N-NiesD3Ala on -Gly;

Lys36 radec hGLP- 36)NH2 (SEQ ID NO 295); $'24,35 23 32 36
{ A b {Lf' kfg&"%’ﬁﬁ'& %?E (%@phexadecanoyl )) hGLP-1(7-36) NH2 (SEQ I D

NO: 29 u23, Arg26' 36, A6c32,

Ly53681|- oc‘é'& °€’)A'3 %?ié‘sﬁ?]? 36)NH2 (SEQ ID NO 297): (Ai b8, 24' 30.35, Glu23,

Ar 926 A3Yis @3 Ber:Lys36( Ns_t et radecanoyl )) hGLP- 1(7-36) NH2 (SEQ I D NO 298);
(M08, 24, 30, 35, d u23 Ar 26, 34

Ly536 & istiheadetahisy AjY %ixpﬂég‘;‘%ﬁﬂtﬂs% PEX REE290) - (Al bs, 35,

Lys26(he ogﬁg) I fonyl ) Ari')hGP-1(7-36) NH2(SEQ I D NO 317); (A b8. 35,

Lys26 l\f -'do caﬁesul fonyl), Arg34)hGP-1(7-36)NH2 (SEQ | D NO 318);

(A| bs A35is Seys?.@.ﬁlﬁs hexadecanesul fonyl ), Arg34)hGP-1(7-36)NH2 (SEQ I D

NO 31 )|s 15& s, Ar?6, Lys34(Na octanesulfonyl))hG.P-1(7-36)NH2 (SEQ ID

NO. 32 , Ar 926 Ly834( Nt _dodecanesul fonyl)) hG.P-1(7- 36) NH2 ( SEQ
| D NG, 3Q1Js)Va1 A)éé t)g? ﬁe NS I)Adaap(gﬁgi;ecanesul fonyl)) hG.P-1(7-36) NH2
( SEQ D NO, 32 Ar gZ6

LY836 rsc&elrané‘hul fonyl ))hGLP— 1( 7 36) NH2 (SEQ I D NG 323); (A b8, 35,
is 536% hexadecanesul fonyl )) hGLP-1(7-36) Ng2 (SEQ I D NG 324);
(A| bs

5iSSREBEAI%_ (4-decyl pi perazine)), Arg34)hGLP-1(7-36)NH2 (SEQ I D
NO. 32219 is Fyh ORa, 3k Q(-PalﬁAcéi E]ﬁVéﬂU_i{'QBﬁé\Zl ne)), Arg34)hGLP-1(7-36)NH2
( SEQ I D NO 326): (A b8.’35, As 26(1- (4-tet adecyl pi per azi ne)),
Ar g34itisieny Ac 1, $leQCh Yaly Phe onX

Asp26(, 3y (Sd%uexg&js%cyl pi per azi ne)) Arg34) hQ.P- 1(7 36) NH2 (SEQ | D NO 328);
(A. i b835 Asp34(1- (4-decyl pi perazine)))hG.P-1(7-36)NH2 (SEQ I D
NO 32QF? is & hgc’@ﬂér(ga@r ‘aﬁgp34( 1- (4- dodecyl p| perazine)))hG.P-1(7-36) NH2

(SEQ 1D NG 30) ;
A is Gln, Asp, Asn or Gl
4 is Ala, Aib, Val, Abu, Tle or Acc;
A” is Ala, Aib, Val, Abu, Tle, Acc, Lys, Arg, hArg, O, HN-CH((CH)-NR*-R"))-
C(0) or NH-CH((CH,)-X)-C(O);
A% is Lys, Arg, hArg, Om, I-IN-CH((CH;)..-N(R‘O-R‘1))-?(0) or NH-CH((CHa)-X)-
“C(0); |
AYis Glu Asp, Leu, Aib or Lys;
AZ is Phe, Pal, B- Nal, X'-Phe, Aic, Acc, Aib, Cha or Trp;
A% is Hle, Acc, Aib, Leu, Nle, Cha, Tle, Val, Abu, Ala or Phe;




(A b8' 35, Arg26, Asp34(1-(4'tetradecyl psperazine)))hGP-1(7-36)NH2 (SEQ I D
NG 331); (A bB 35, Arg26, Asp34(1-(4-hexadecyl pi perazine)))hG.P-1(7-36)NH2
(SEQ I D NG 332); (A bB 35, Arg26 sa,

Asp36( 1- (4-decyl pi perazine)))hGP-1(7-36)NH2 (SEQ I D NO 333); ( ba, 35, A
026 SﬁBO%A&%QpAe@yI pi perazine)))hGP-1(7-36) NH2 (SEQ I D NO 334);

(A bs, 35, Arg26, 34, 36%1 (4- hexadecyl pi perazine)))hGP-1(7-36) NH2 (SEQ
ID N&385Trp, BANASS-Pal, AcP ﬂhmﬁé@—‘?&hﬂecyl pi perazi ne))) hGLP- 1( 7- 38) NH2

SEQ |
(Asp38 Qzﬁ%%%&&yﬁﬁ%%?a@‘? %ﬁ%’ﬁ(@eﬁ)ﬂﬁm (SEQ I DN 337): (A b8. 35 ,
(hi ba 55 gﬁﬁ”““‘%‘??‘%%mmmﬂ‘*‘*“"‘“lm T30 N (SED

r exadec erazine
o R gy g e o AN GT NG R BET8) b Bt 55 0
Asp38(cél; 4 decyl pi perazine)))hGP. 1(7-38) NH2 (SEQ | D NO 340); (A bs, 35, 37,
Arg26, Q Asp3a(1-(4- dodecyl pi perazine)))hA@P-1(7-38)NH2 (SEQ ID |

NO: 341927 183-Ha,37- £1a 33abi3 Al m&@[%7 N Nb Acc or a2 D-amino acid;

(1-(4- tet radecyl pi per azi ne)

| D__NO: 342) n()Ai ba. 35. 37.
Ar g26 s E@pmelg,(m-ohéxbﬁe DlpL-;bé\IazDﬁ)[)'Pm;_ %H((@ﬂ)zmiﬂ?( BQ FD

?IgE%4%Ql[ﬁgb§ﬁ@~$° ﬁ%ﬁégyl%r&i@&%%g(zg gzcyl pi per azi ne)) ) hG.P- 1( 7- 36) NH2

As P26 (b7 Nifgn, ( SEONHD(GE: 340 Al b835,
Arg 4, Asfggpﬁe% ?ggi’égecg‘%’l)%éﬁg ne) )x%_P 1(7 36) NI(-|2 (%EQQOI D( NO. 346) ;

(A bs I-HQ-CH((QHG)A- (W@:me@;wnw i ne))) hGLP- 1( 7- 36) NH2 ( SEQ

| D 4 W pll

Aspaade i aaggét TR LM PR AT D Fr P FREGHCRAN® R O s, 35

Ar 925@@ Herd zg ﬁ?ﬂg% eAdad,] A& dr)defetdd; 1( 7- 36) NH2 ( SEQ | D NO: 349) ;
V66- %8 3s, rg2 4 t et ragioeeyll pi E)era2| ne)))hGLP 1(7-36) NH2
(SEQ xs\bcsale;ays,(monér@:g -éllﬂ 2e-NR"-R"))-C(0), Ava, Ado, or Aec;

X34( 1+L4s hexadec gra Al b8a

A 25 % oS AREEPURS BfiepEab i leted mol i e Ol &RY) | o' N0 553
(A b8'G ggucﬁygﬂzﬁnﬂﬁ}o Asp36( 1- (4- dodecyl pi perazine))) hGP-1(7-36) NH2 (SEQ TD
NO 353), Al b8, 35, Ar

Asp36 ig OH,NEn dEcf 32 s, él&ﬁ)’fh&h‘%w’h%)q\ﬁzm(ﬂs@@@@ hygepepshan (i bs
NO 3?@?01&9 &lhzﬁﬁ[ﬁ%ﬁ éézﬁ%m@ﬂ pi perazine)))hG.P-1(7-36)NH2 (SEQ ID

XN N—(CH,) -CH
\ ; 2/f 3
X3 is
-NH-C(0)-CH;—N N—(CH,),-NH-C(0)-R"

or -C(O)-NHR, wherein X* is, independently for each oceurrence, -C(O)-, -NH-C(O)-
or -CH»-, and wherein f is , independently for each occurrence, an integer from 1 to 29
mclusive;

each of R? and R? is, independently for each occurrence, H;

e is, independently for each occurrence, an integer from 1 to 4 inclusive;

m is, independently for each occurrence, an integer from 5 to 24 inclusive;

n is, independently for each occurrence, an integer from 1 io 5, inclusive;




(A| b8, 35, Ares, 2634, ASp38(1-(4- decylplg%eLaZ| ne)))hG.P-1(7-38)NH2 (SEQ I D
NG 356); (A b8 35, ~,,,25,z6, 34,

~p38( 1- (4- dodecyl pi pera2| ne)))hG.P-1(7-38)NH2 (SEQ ID NG 357); b (A b8, 35,
Arg25z6, 34 Asp38(1-(4-tetradecyl pi perazine)))hGP-1(7-38)NH2 (SEQ I D

rop 35 each AR Sand e o ioepepienty forsesthoncpamonss L6Cr Sl GeCalyh ( bs s
§I7O ngéi_@%%%(k(@gg\g?%ﬁ?@er azine)))hG.P-1(7-38)NH2 (SEQ I D

Asp38(1-(4- dodecy/prpgr azi ne)))hGLP 1(7-38)NH2 (SEQ ID NG 361);

(Al be, 02K, 26 -t etradecyl pi perazine))) hGP-1(7-38) NH2
( SEQ |%e(%o°§%2)ﬁ Q@ﬁ%j‘r Arg2s, 26, 34,

Asp38(| - (4- hexadecy B per azine))) haLpand 7- 38) NH2 (SEQ ID NO 363) :

(Al bg é&ﬁ’% ORI G5 <o SRR TR S0 T8 No 365 ¢
( A b8p§§,, , Glu34(1 dodecyl am no) ) hGLP- 1( 7- 36) NH2 ('SEQ I D NO. 366) ;

(A b8,735, 37 Ar 926, 34, Glu3g(1- dodecyl a hG&.P-1(7-38)NH2 (SEQ I D
N0367) Ql)— (mbm&sisﬂlggaaaorl’ta, 511 zigaredeeed

LyS26(N (2 (- ooyl hopl ST 82051, (€52 ik hiffofn Lo MR 50 10

Lys26( Ne_ (2 (4-dod -| - pi perazine)-acetyl)))hG&P-1(7-36)NH2 (SEQ ID
NO: 369 3 Arg

_ LysZG(Wb(ém Brade I qCIHE)p'(Q'j&l ne)-acetyl)))hGP-1(7-36)NH2 (SEQ 1D
NO 370; (Ai bB 35, , then RY is H or (Cy-Cag)alkyl;

LysZ6( NE (2-(4- hexadecyl | - pi perazine)-acetyl)))hGP-1(7-36)NH2 (SEQ 1D
NO 371); (Alb8. 35, Areb,

Lys34( NE- ( %‘ i dfgié(%é%eod:&%{:%{d'@a @fiothd bt A1y is ot MdsatmeZR P

NO 372);

LyS34(n!N§vé Eec%lénm-ﬂ(mBQGM,Z-Gﬁ,&)ﬂmei&Nﬂz)dnHR?J:((W-Z%)-WZH SED |ID
NG 373) ; 1,35, Argz6
Lys3a©RES ,4 tetradecyl - | - pi perazi ne)-acetyl)))hGP-1(7-36)NH2 (SEQ ID

NG 374) ; -1(7-36, -37 or -
Lys34( Ne_ (3*‘94 hexda%%ﬁegcmy&fl of formula (1) i not an, a“f;{ B8 1 532 TS0 1D
NO: 37 3B)NHAobBGRPAK(F36347 or -38)OH wherein 2 single position has been substituted by
Lys36( Nt - (2- (4-decyl - 1- pi perazi ne)-acetyl)))hGP-1(7-36)NH2 (SEQ ID
NO: 378}& ( Ai bs35, Ar$z634, L) s36( NE_(2_( 4

i e, RSO K TR LROLEA (R0, | (135,30,
75  (Lys®(N‘-alkanoyl))hGLP-1(7-36, -37 or -38)-E (Lys™ (N*- oyl)) 1(7-36, -
or -38)-E, (Lys***-bis(N"alkanoyl))hGLP-1(7-36, -37 or -38)-E, (Arg?®, Lys*(N"-
alkanoyl))hGLP-1(8-36, -37 or -38)-E, (Arg?®*, Lys*°(N*-alkanoyl))hGLP-1(7-36, -37 or
-38)-E or (Arg?%*, Lys®(N%alkanoyl))hGLP-1(7-38)-E, wherein E is -OH or -NHy;
(vi)  acompound of formula (I) is not (Z')-hGLP-1(7-36, -37 or -38)-OH, (Z')-
hGLP-1(7-36, -37 or -38)-NH;, wherein Z! is selected from the group consisting of:
(a) (Arg™), (Arg™), (Arg™*), (Lys™), (Arg™, Lys*), (Arg™, Lys™), (-
Lys™), (Arg*®), (D-Arg™®), (Arg*, Lys™) or (Arg”**, Lys*);
() (Asp™);
(c) at least one of (Aib%), (D-Ala®) and (Asp®); and
(@) (Tyr');




(SEQ I D NG 378); (A b85, Arg26, 36,

Lys3S( NE- ( 2- (4-decyl - | - pi per azi ne) - acet yql')))hGLP 1(7-38)NH2 (SEQ 1D

NO 379); (A bs, 35, ArS26'34,

Lys38(N - (2-(4-dodecyl -1 -pi perazine)-acetyl)))hGP-1(7- 38) NH2 (SEQ 1D
NCG 380) ;

(2- (4-tet rﬁ*é@?ﬁ°“’f‘f%§?§?ﬁne’%“*a§2?( Ih")%)”l Combination of gy iwo of B8 5 1 b NO: 381)
( Ai bs ‘s@bstitutiong 28&d in groups (vi}(a) to (vi)(d); and

YSSBN - (Td R ok b, LR AGT HAMEPRAGE I (SEQ 1D
-(2- (i 97, Lgrfgtg%%ﬁ}lsﬁ?méﬁ%ﬁmmgfmlﬁ), PRSHRGE BEQ7-3603rN97)383) |

(Al bs, 35,

Lys38@hl$pbﬂﬂ&dﬂﬂeﬁlylacbsg@ihieszﬂlzﬂ1mb£acet yl)))hGP-1(7-38)NH2 (SEQ ID

NO 384); (A b8, 35,37 ArJé6, 3a,

L3, s3a(N8, (2-(4tetradecyl -1 -pi perazi ne)-acetyi)))hG.P- 1(7 38)NH2 (SEQ ID

Lys38(N - (2 (4 E‘“@% °“m°@°| g to claim 1. nerein & B 4 2 T2 ™ (seq 10
ys e ecy i ne) -ace
NO: 388¥p; é%as gezmh)fl g.'($q:re Ag%’gz(}%n_ Glu A 1s Glu; A}l isTep;ora

(2- (4p§§%¥ LE%.,\ISEF%'I%%S&F%}.)WG‘P 1(7-36)NH2 (SEQ 1D NO 387);

Ai b8

(Ly326(Nc (2-(4-dodecyl -1 - pl per azi ne)-acetyl)))hGP-1(7-36)NH2 (SEQ ID
NG 388); (A bs'3s, Argo-

Lys26( NE- ( 3 (4- tﬁewramgdlacpoqgmﬂetp&imme% wheeaiy A s Gl N-MerGBegmNe  (SEQ | D

NG 38 Al
Lyso6llerARE K5 %exaé%%iq?@?. ods Y A oS AT A T A L RS (S0 10
EO g?lo:ha, A%lb&lﬁ&bi&m Af is AJa, Aib, Ace, I_l.ys, Arg, hArg %m3lém[\_|ﬁH«%%2) -

D 29 "i{%j)fjgz(ggg%' m\bgﬁl(&d{% TRLSY S el I T e a0 S Ao
Ly834jp‘l§‘$ % LGN ?ﬁr'd‘ha?hﬂfka’zlhw oPREL Y Wph et ebiaiSER | D

NO 392 rg25. 26l
Lys34{heeeof.2- (4-t et radecyl 1- pi perazi ne)-acetyl)))hGP-1(7-36)NH2 (SEQ I D
NO 393): (Ai b8' 35, Arg25. 26,
Lys34(N - (2-(4-hexadecyl -1 - pi perazi ne) - aeetyl )))hGLP 1(7-36)NH2 (SEQ I D

NO 394 b8, nﬁgd}%@
Ly336(¥\l g%\' (4- dAgGeO -1 - plaggjrlgm gg)clagggt mhz))nhag Il)(é‘?]a'?,%ﬁb ﬁf“(éﬁ@ | D

NO: 39E)MB(M~M§- -4l 28 Iy A% (CHIE; A is Phe, A6o or ASc; A'® is Val,

(2 ( aagedequ, kol ber %05 %Ees, W0 BT fHda 3PAN R (R or Al 399

hésggA;hs {18; Abc behsadaBik Llau,m&emlowhaaﬁww JAG3dr Adci w381k, (SEQ 1D
B-Ala, Ado, Aé6c or ASc; and A* is Gly, Aib, B-Ala, Ado, D-Ala or deleted; or a

pharmacentically acceptable salt thereof.

s. A compound according to claim 4 or a pharmaceutically acceptable salt

thereof, wherein X* for each occurrence is -C(O)-; ¢ for each occurrence is independently
1 or 2; and R! is OH or NH,.

6. A compound according to claim 5 or a pharmaceutically acceptable salt
thereof, wherein R” is H and R? is (Cy-Caq)alkyl, (C2-Cso)alkenyl, (C1-Cag)acyl, (Cy-
Cso)alkylsulfonyl,




(A bs'3S, Arg25' 26' 34, -

Lys36( W (2- (4- hexadecyl - | - pi per azi ne) - acertsyl )))hGP-1(7-36)NH2 (SEQ I D
NO 398); (A b8, 35, Arg25a6, 34,

Lys38( NE_( 2- (4-decyl -1 -pi per a2| ne)-acetyl)))hA&P-1(7-38)NH2 (SEQ ID

Eagg?\'s gAI (2 dod Ar ) )}ﬁ GLPA 38 \NH2 (SEQ ID
S e 4 e e A -
O 400) ; ngzq gz5 é@j" 31%(9 l'?ﬁ (téf'l)) , _l&-((sz-@d\-'

A

LysBs(V\/_(2 (4-tetrade pi per azi ne) acetyl)) P-1(7-38)NH2 (SEQ I D
NO 401); (Aib8,35, Arj3' 6,34 or

Lys36( Ne_(2-(4-hexadeeyl -1 -pi pera2| ne)-aeetyl)))hGP-1(7-38)NH2 '.... (SEQ
| D NO 402); 8 35,37 526,34 38

(NE- ( 2- (4- decyl - | - pi plhhrAGHY), etylmjcylglggﬂ-iu 38) NH2  (SEQ I D NO 403);

(A b8, 35,37 Are5' 26, 34 Lys38( Ns- 4- dodecyl -1 - pi perazine)-acetyl)))hGP-
| (7-38)NH2  (SEQ I D NO 404); 8,35,37 256,34 38 (Aib, Arg, I,ys

(Ns{2-(4- tet radecyl - | - pi perazi ne) - acetyl )))hA&P-1(7-38)NH2 (SEQ I D

NG 405) ; b8' 3

Lys38(N - ( - (4- hex&%gc'ﬁd%'c p1 p?r a2| S_%rca yl i 5 S%I&Eﬂlﬁ%cfggsamﬁfm( SEQ I D

NO. 408 erocttWhearsBERIG2 EBCa)acyDECNE etk ol bELP- 1( 7- 36) CH ( SEQ 1 D

NO: 407); (A bs' 33, Lys25, Arg26, 34, Lys36(NE-decanoyl))hG.P-1(7-36)OH ( SEQ
| D NO 408); (Aibs,33, Axg26' 34 Ava3d7, Ado38)hG.P-1(7-38)NH2 (SEQ ID

NO 409); (APED@E5—N 926,84~ (GpRCH, Ava38, Ado39) hGLP-1(7-39)NH2 (SEQ ID

NO 27); (Aibs, 35 Ar 4, Aun37) hGR-17-37) NH2 (SEQ I D NQ 28);
(A bsa7, 3) hGLP-j (7-36) NH2 (SEQ I D N1 29); T Al bB, Argz6,3, (3-Ala3s,
D- Asp37, Ava38, Aun3)hGLP-1(7- 39) NH2 (SEQ | D NOBO) (A b8, d u2223,

R- Al a35) hGLP- 1( 7- 36) NH2 .( SEQ . (Aibs, Ly
(3- Ala35) h&LP- 1¢veashyqynd ag éﬂig@ Nbiys)“f E(Hiiﬂﬁaaﬂqygaélb’ acceptable salt

R ALOE RE BG@W%E%% (CRERR S 58 Levor,

(3- Ala35) hGLP- 1( 7- BGW'S_EQ ID NO 38); (AiDb8, D Arg36)hGLP-1(7-36)NH2

(SEQ | D NO.&@)-cH:2oN (A (6R;)A4@35, D-Arg37) hGLP- 1(7-37)NH2 (SEQ ID

NO. 40); (Ai b8, 27, O\NAlg85) hGLP. 1(7-36)NH2 (SEQ I D NG 41); (A bs' 27,

(3- Ala35' 37, Arg3)hGLP-1(7-38)NH2 (‘SEQ I D NO 42); (A b8’ 27, (3-Ala35’ 37,
Arg38, 3) hGLP- 1( 7-39) NH2 (SEQ 1D NO. 43); (Aibs, Lys'827,

p- Ala35) hGLP- | (7 36) NH2 (SEQ ID NO 44); (AibB, Lys27,

( 3- ALa35) hELP- 1ATcap@)cNnR a6 @Eding B dlaind 3)wher¢iaishif, coprpdlund 5

(5 ARME} Rk Zﬁhéi%?h@%w PADE Arazenad
(Aib®3, Arg?S¥, L 36(Nﬂ-teuadecanoy1))hGLP~1(7 -36)NH; (SEQ ID NO:6),
(Aib*?, Arg®, Lys*(N'-tetradecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:7),
(AIb*5Y, Arg?®, Lys™(N*-tetradecanoyl))hGLP-1(7-38)NH; (SEQ ID NO:8),
(AI®, Arg®*, Lys**(N"-decanoyl))hGLP-1(7-36)NH (SEQ ID NO:9),
(Aib™*, Arg™**, Lys**(N®-dodecanesulfonyl))hGLP-1(7-36)NH, (SEQ ID NO:10),
(AIb*, Arg?®*, Lys®(N°-(2-(4-tetradecyl-1-piperazine)-acetyl))}hGLP-1(7-36)NH, (SEQ
ID NO:11),
(AIb®%, Arg?**, Asp™(1-(4-tetradecyl-piperazine)))hiGLP-1(7-36)NH, (SEQ ID NO:12),
(Aib*, Arg®*, Asp®(1-tetradecylamino))hGLP-1(7-36)NH, (SEQ ID NO:13),
(Aib™*, Arg?**, Lys™(N-tetradecanoyl), B-Ala*)hGLP-1(7-37)-0H (SEQ ID NO:14) or
(Aib®*, Arg?%, Lys*(N"tetradecanoyl))hGLP-1(7-36)-OH (SEQ ID NO:15), or a




(A bB, D-Arg3)hGLP-1(7-36)NH2 (SEQ I D NO,48); (Ai b8, p-Ala3s,

Arg37) hGLP- 1(7-37) NH2 (SEQ I D NO 49); (A®B, Phe3l,

(3-Al a35) hGLP- 1(7-36) NH2 (SEQ I D NO.50); (Ai bB 3s, Phe3')hGLP-1(7-36) NH2
(SEQ ID NO 51); (A b8' 35, Nal31)hGLP-1(7-36)NH2 (SEQ ID N0:52); (A bB 35,

@12? ?W%?@%W?%%Wf?’) ( Ai( Qlépgé?5i\|afrlg'zg’1$ ﬁ’GLP- 1(7- 36) NH2

(SEQ ID NGO 56); (A b8,35, Nalu.3" )hGP-1(7-36)NH2 (SEQ I D NG 57);

Al b8, 35, L 36(N -decanpyl NH2 (SEO | D

EAi bs, 31Ar g Z (L mmwc%ﬁégﬂ? éié%?%é@ﬂéﬂﬁ%ﬁ?ﬂ'}l‘gfio)sg) (A b8 35
Argz6 ﬁ)w 36) NH2( SEQ | DNG: 60) ; Ai b

(gg,ZAI g%% L% gwfgnoyi; ;Iﬂ] wg)h N?—IZ ((SEQ | D NO 61§ ({AI b8e27

(3- Alg&th (W edadedanaydi)hGhy+ I JHQNHASEQRD) N7) SEQ | D NO 62)

Ai bB, Lys37 H2 (SEQ I D

§\|o GSbeE%%‘P R A0 g ﬁé’% te%‘fﬁ%é&%ﬁ@t@#%@ﬁ@%ﬁ@%‘%ﬁ@# 1( (7 3% NH2 ( SEQ

| D NO; Al " 1)) hGLP-1(7-37) NH2
S0 (R é\ggﬁ B{,ﬁ“(gﬁ-ﬁxéélfgﬁgﬁﬁ LORORTL tRQ DAY ) (7-37)
Lys37 AE?’EFQQQ mamfé&qwu(mm}m-;(smmmns) oA gg26, 34,
QA1a35 Lys37( E dodecanoyl) GLP 1(8-37)NH2 (SEQ I D NO 411); or a

phar nﬁ@b@ﬂ@&!‘ﬁcﬁﬂamlﬂ@“ goft hereof . 13. A conmpound according to claim
12 wherein said corrpound is: - ti- (A b8 35 A6c32)hGEP-i (7-36)NH2 (SEQ ID
NG 16); (A b8 ", Glu23)hGP- 1(7 36)NH7, (SEQ ID NO 17); (A b

8, 24, 35) hG1P: 1( hﬁﬁ@rﬂdﬁeﬁtﬁﬁ[}d@dﬂﬁoﬂ@)ﬂpﬂ@l@@o@w@@rdmg to claim

13- AL hsmprbamsaertotbds e&@@sﬂﬁn%?%oﬁayé” RRmaBtfisiny acceptable carier

Ar 926 34k P- 1(7- 36) NH2 (SEQ I D NO: 21); ( bs, 35, Arg2614,

Lys36?Ne octanoyl ))hGLP-1(7-36) NH2 ( SEQ | D NO 22); (A bs, 35, Arg26, 34,

" Lys36( Ns-decanoyl )) hGP-1(7-36)CH (SEQ I D NO 23); (Aibs, 35, Lys25,

Ar g26, 34Lys36( Ns- decanoyl )) hGLP-1(7-36) OH (SEQ I D NO 24); (A b8, Arg26' 34l
13_Ala35, Lys36(Ne-Aec-decanoyl))hG.P-1(7-36)NH2 (SEQ I D NG 25); (A b8 35,
Argz6 34, Ava37, Ado38)hG.P-1(7-38)NH2 (SEQ I D NO 26); (Aibs, 35, Ar |6, 34,
Asp37, Ava3B, Ado3) hGAP- 1(7 39)NH2 (SEQ ID NO 27); ( bs,35, Arg26 3a,

AUN37) hGLP 13( 7- Wi ik 7- 36) NH2 (SEQ I D
NO 29) % B %ZL&%”D ey dA@é%? B Rl g@bﬂé%vaSBéﬁ%unS hgé(_P 1()7 39) (NHZQ( SEQ

| D NO(.am . A6¢ hhm - T{7e3NEE (SBQIRECSIMGLP- 1( 7- 36) NH2 (SEQ | D NO 33);

5 BRSO (21D B, (V00 e
S AR R I, (105 Leld e
¢**)aGLP- 1(7 36)NH; (SEQ ID NO:16);

(Aib*, A5c3z)hGLP-1(7-36)NH2 (SEQ ID NO:80);

(Aib*®, GIv**)hGLP-1(7-36)NH; (SEQ ID NO:17);

(Aib 3****YhGLP-1(7-36)NH, (SEQ ID NO:18);

(Aib ¥3HhGLP-1(7-36)NH; (SEQ ID NO:81);

(Aib ***hGLP-1(7-36)NH; (SEQ ID NO:82);

(Aib®, A6c2NhGLP-1(7-36)NH; (SEQ ID NO:83);

(Ab®¥, A6c P H)hGLP-1(7-36)NH; (SEQ ID NO:84);

(Aib*¥, A6c2"35)hGLP-1(7-36)NH; (SEQ ID NO:85);

(Aib*®, A6c™hGLP-1(7-36)NH; (SEQ ID NO:86);

(Aib, Lys?*hGLP-1(7-36)NH; (SEQ ID NO:87);




(A bB, D Arg36) hGLP-1(7-36) NH2 (SEQ I D Ng.ﬁlg (A bB, J3-Al a3s,

D- Arg37) hGLP- 1( 7- 37) NH2 (SEQ | D NO 40); bs' 27, J3- Ala35) hGLP- 1( 7- 36) NH2
(SEQ ID NO 41);: (A bs' 27, J3-Ala36, 37, Arg38) hGLP- 1(7- 38) NH2 (SEQ I D

NO 42): (Aibs' 27, (3-Al a35,37, Arg3s' 3)hGLP-1(7-39)NH2 (SEQ I D NO 43):

33 ALY 5’%%%%‘9@5%?3?%% KERIBAR TR 0 N A0, (M e byezr

Arg3 251 23, 8, Arg26, 34,
J;gA)lg% Ag % 36) NIEE-@ LEQNEQE‘%O 47 Q@y(AI bgg D- Ar g35) hGLP- 1( 7- 36) NH2
( SEQ (Aib 4@;&0 ]hﬁLP( Mmmwaeapmm; hGLP- 1( 7- 37) NH2 (SEQ I D NO, 49) ;

b b
éﬁlests W&ﬂﬁ%ﬁ?ﬁg’éﬁfgﬁ(%%%@aﬁwmﬁgsl gsNoNg%l) hg“fp ??? 36) NH2 ( SEQ
D NQ A} Ch GLP(_L 8 36 Eﬁzmagz)%) NH2 (SEQ I D NO:53); (Aibs. 35,

Ar 926" 34 1\161131 Nos4);  ( b8 3s, Nall9' 31
)hG.P(&b‘f’ 389 C(Iledﬂ-iﬁ ﬂSﬁQE( )35, Nal ' 2 31) hGLP- 1( 7- 36) NH2 ( SEQ

- 1(7-36)NH2 (SEQ I D NO 58);
(Al bs “g‘}éiﬁ»é@a f?é%l’[lifiﬁﬁiki%@ﬁ%‘?%&@%‘#se;) Np (S(EQ o No 59) ;)
Ai b AEE° T ALY BOAPNETIREIRER 7-36)NH2 (SEQ ID NO 60); 55
EAl bg(‘@ﬁ A a" ?Lr?,?(o(jecanoyl))hapal (7- 37)‘%1 12)(SEQ(I DQNO 61); %3, 27
35 37(Aeu3’€,e|3-wa ThGLE: 1(7-3EMH(SEQNEDMOFy | ) ) hGLP- 1( 7- 39) NH2 (SEQ | D

1D Nk} Sy Bl Ao BEQIBNABE 537(N “etanbyl ) hGLP. 1( 7 57) D

SEQ m 3
(LySS te?ﬁ)zdecan ﬁﬁ'?slg_é@?g @R%HZ %SE(’\; ID NO:65); or a
phar r@abﬁ?f"?cm %, A6 )hmmh(’/sm)mhrﬁsaedmrmn A conpound wherein said

conpopgha: Aea by WigS AopRECRROR Relb; o0 R (SE0 1D 050 o
S g e ntarsenee 0 (s
( SEQ( %‘:1663 GhﬁfllﬁﬁéﬁlNHz:@EQ/}lamlw%l e salt thereof, 9i 6 |

(Aib%, A5c*, B-Ala"‘s)hGLP-l(7-36)NI-I_z (SEQ ID NO:101);

(Aib®, Glu®, B-Ala*)hGLP-1(7-36)NH; (SEQ ID NO:20);

(Aib®¥, B-Ala**)hGLP-1(7-36)NH; (SEQ ID NO:102);

(Aib®*, B-Ala*)hGLP-1(7-36)NH; (SEQ ID NO:103);

(Aib™, B-Ala®)hGLP-1(7-36)NH; (SEQ ID NO:104);

(Aib%, A6c'5?, B-Ala*)hGLP-1(7-36)NH; (SEQ ID NO:94);

(Aib®, A6c'%2, B-ATa*)hGLP-1(7-36)NH; (SEQ ID NO:105);

(Aib®, A6c™?, B-A12**)hGLP-1(7-36)NH; (SEQ ID NO:106);

(Aib®, A6c®, B-Ala®*)hGLP-1(7-36)NH; (SEQ ID NO:107);

(Aib%, Lys®, B-Ala**)hGLP-1(7-36)NH; (SEQ ID NO:108);

(Aib*#, A6, B-Ala’)hGLP-1(7-36)NH; (SEQ ID NO:109);

(Aib%, A6c*®2, B-Ala**)hGLP-1(7-36)NH, (SEQ ID NO:110);

(Aib®, A6c®*, B-Ala**YhGLP-1(7-36)NH; (SEQ ID NO:111);

(Aib®, A6c'?, B-Ala**)hGLP-1(7-36)NH; (SEQ ID NO:112);

(Aib®, Cha®, B-Ala**)hGLP-1(7-36)NH; (SEQ ID NO:113);




SEQUENCE LI STING <110> Dong, Zheng Xin <120> Anal ogues of GLP-1 <130>
00537- 186002 <140> US 09/ 857, 636 <141>"2801-06- 07 <150> PCT/ EP99/ 09660
<151> 1999-12-07 <150> US 60/ 111, 255 <151> 1998-12-07 <150> US

09/ 206, 601 <151> 1998-12-07 <160> 415 <170> Fast SEQ for W ndows Version

Gy Tm%}%q &iuﬁﬁ@féi& RIS R0 &) 1'5 1015 anAa Aa
L 5 30 210> 2 <211> 30
<gi2> g&f‘; Sﬁli rt |f E?g'?qézgg)enc (ﬁgg@@bﬁg Mut ag;n <521><VARI>ANT
<222>(Rib 32@ ‘gg%zaﬁhqgﬁg_rﬁ@ﬁmﬁgtmmmﬂ)qﬂspbut yric acid) <221> VARI ANT

<222> his sequence has an am dated c-termnus <400> 2 Hs Xaa Gu
Ay TKAIHS Bmta*"’sbGLRslmaa@pNHe(SBsaﬂDN@ Wéy Gudy 151015 dn Ala Ala

LS Gkt G fader? pARSRELY A B e B Rb AT 2 <210~ 3
(AIb®*, Glu®, A6c¥, B-Ala**)hGLP-1(7-36)NH; (SEQ ID NO:118);
(AIb**, Glu®, A6e*, Lys”(N‘-octanoyl), B-Ale*YhGLP-1(7-36)NH; (SEQ ID NQ:119);
(ALY, Glu®, A6c™, B-Ala™)WGLP-1(7-36)NH; (SEQ ID NO:120);
(Aib®**?5 A6¢!67%2, GIu®, B-Ala**)hGLP-1(7-36)NH; (SEQ ID NO:121); -
(Aib**, D-Arg**)hGLP-1(7-36)NH, (SEQ ID NO:122);
(Aib®* D-Lys*)hGLP-1(7-36)NH; (SEQ ID NO:123);
(Aib®, B-Ala®, D-Arg*)hGLP-1(7-36)NH; (SEQ ID NO:124);
(Aib®, B-Ala®, D-Lys*)hGLP-1(7-36)NH; (SEQ ID NQO:125);
(Aib®5, Arg®5* )hGLP-1(7-36)NH; (SEQ ID NO:21);
(Aib®, Arg?®*, B-Al2**)hGLP-1(7-36)NH; (SEQ ID NO:126);
(AIb**S, Arg®*?5*YnGLP-1(7-36)NH, (SEQ ID NO:127);
(Aib?, Arg??%* B-Ala**)hGLP-1(7-36)NH, (SEQ ID NO:128);
(Aib®, Arg?, B-Ala®, Lys**(N*-tetradecanoyl))hGLP-1(7-36)OH (SEQ ID NO:129);
(Aib**, Arg?5?*, Lys*S(N®-tetradecanoy]))hGLP-1(7-37)0H (SEQ ID NO:130);
(AID***7, Arg®™, Lys*®(N"-tetradecanoyl))hGLP-1(7-37)OH (SEQ ID NO:131);
(Aib%, Arg?®™, Lys**(N"-tetradecanoyl), D-Ala*")hGLP-1(7-37)0OH (SEQ ID NO:132);
(Aib®*7, Arg®®**, Lys® (N*tetradecanoyl))hGLP-1(7-38)0OH (SEQ ID NO:133);
(Aib®, Arg?5**, B-Ala", Lys®(N*tetradecanoyl))hGLP-1(7-38)0H (SEQ ID NO:134);
(A, Arg?® Lye®®(NF-tetradecanoyl))hGLP-1(7-38)0H (SEQ ID NO:135);
(Aib®, Arg®>?*, Lys*(N*tetradecanoyl), f-Ala*"YhGLP-1(7-37)0H (SEQ ID NO:136);
(AL, Arg?* Lys**(N*-tetradecanoyl))hGLP-1(7-37)OH (SEQ ID NO:137);
(AibY, Arg?5*, Ade®)hGLP-1(7-37)0OH (SEQ 1D NO:138);
(Aib>S, Arg?**, Ado* Y hGLP-1(7-37)NH; (SEQ ID NO:139);
(Aib®, Arg?®¥, Lys*S(N°-tetradecanoyl), D-Ala’)hGLP-1(7-37)OH (SEQ ID NO 140):
(Aib**, Arg®™*, Lys*)(N®-tetradecanoyl))hGLP-1(7-38)0H (SEQ ID NO:141);




<211> 30 <212> PRT <213> Artificial Sequepce <220> <223> Miutagen <221>
VARI ANT <222> 1 <223> Xaa = N-aIpha-HEPE§-His

(N-al pha- (4-(2-hydroxyet hyl)-1| - pi perazi ne-et hanesul fonic acid)-histidine)
<221> VARI ANT <222> 2, 29 ~. <223> Xaa = Ai b (al pha-am noi sobutyric acid)

<221> VARI 2222> <22§ his sequence has an am dat ed c termnus <400>
5 o (KRS, &1 - AR, e Oetidoomoy VAP LIS -SR0S QD S48y 1 510

3 <1 (RS L@ﬁ‘%@‘%ﬁo&ﬁ%@%‘r Aol g in Kok ﬁi%’é&%fﬁmfigiﬁ 9215
VAR Al(mb“ész M&&kcml)ahmﬂrﬁmmz (SEQ ID NO:144);
(o5 CARYES Lys SN e adeoapty DGR A O G 4SRRI NOSAS)  <221> VAR ANT
éziz%ﬁbpn%g%ﬁﬁéﬁﬂi@%%‘féﬁgﬁr SR eI 0 150 % T
Lys GAibPheyfYREAbteadbémolyBUp VAL IMGLPA eS8 SBD BYNO:147);

(Aib®, Lys*(N“hexadecanoyl), B-Ala*)hGLP-1(7-36)NH; (SEQ ID NO:148);

(Aib¥, Lys®S(Nt-octanoyl), Arg*YhGLP-1(7-36)NH; (SEQ ID NO:149);

(Aib®*, Lys®S(Nt-tetradecanoyl), Arg*YhGLP-1(7-36)NH, (SEQ ID NO:150);

(Aib*, Lys?(N-hexadecanoyl), Arg*)hGLP-1(7-36)NH; (SEQ ID NO:151);

(Aib®¥, Lys*(N°-decanoyl), Arg*)hGLP-1(7-36)NH, (SEQ ID NO:152);

(Aib*, Lys™, Lys**(Noctanoyl), Arg*)hGLP-1(7-36)NH; (SEQ ID NO:153);

(AIb>*, Lys®, Lys**(N*-tetradecanoyl), Arg*}hGLP-1(7-36)NH, (SEQ ID NO:154);

(Aib®, Lys®, Lys®™(N®hexadecanoyl), Arg*)hGLP-1(7-36)NH; (SEQ ID NO:155);

(Aib®, Arg®?, Lys®(N*-octanoy!))hGLP-1(7-36)NH; (SEQ ID NO:156);

(AIb**, Arg™*, Lys®(N"-tetradecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:157);

(Aib®*, Arg®™*, Lys®®(N"-hexadecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:158);

(b, Arg®3* Lys®S(N°-decanoyl))hGLP-1(7-36)NH; (SEQ ID NO:159);

(Aib®, Lys**(NS-octanoyl), Arg™, B-Ala**)hGLP-1(7-36)NH, (SEQ ID NO:160);

(Aib®, Lys®™®(N"tetradecanoyl), Arg™’, B-Ala**)hGLP-1(7-36)NH; (SEQ ID NO:161);

(Aib®, Lys?(N"-hexadecanoyl), Arg**, p-Ala**)hGLP-1(7-36)NH, (SEQ ID NO:162);

(Aib®, Lys™®(N"-decanoyl), Arg®, p-Ala*)hGLP-1(7-36)NH; (SEQ ID NO:163);

(Aib®*, Lys**(N*-octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:164);

(Aib**, Lys*"(N"tetradecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:165);

(Aib**, Lys* (N°-hexadecanoy))hGLP-1(7-36)NH, (SEQ ID NO:166);

(Aib**, Arg®, Lys™(N“-octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:167);

(Aib®, Arg?, Lys™(N"hexadecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:168);

(Aib*, Arg?, Lys* (N -decanoyl))hGLP-1(7-36)NH; (SEQ ID NO:169);

(Aib®, Arg®?, Lys*(N*-octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:170);

(Aib®, Arg?28, Lys™(No-tetradecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:171);

(Ab>, Arg™?, Lys (N"hexadecanoy))hGLP-1(7-36)NH; (SEQ ID NO:172);




3 <210> 5 <211> 30 <212> PRT <213> Artif.icial Sequence <220> <223>

Mut agen <221> VARI ANT <222> 2 <223> Xaaeo"Al b (al pha-am noi sobutyric
acid) <221> VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-al anine) <221>
VARI ANT <222> <223> this sequence has an am dated c-term nus <400> 5 Hi s

ff‘i A AR Bl ﬁﬁf ST Yot REQIBNGYTE ¥, * 2105 6 <or1

222 @ SSPB} E %m@ﬁm@wa(ﬁs‘%‘% (smmm é@é)m <221> VARI ANT
< (& VARI ANT
<222>(80° <2Las ﬂ‘&p tegnd&égvﬁiinbégﬁ’so u%hhﬁd%goéﬁéwm <2225

The PHADE, 188 e&i% @3@‘@? ﬁéﬂeﬂﬁ@éﬁéﬁﬂie%@é@%fﬁ?&%@m Na Ala A

du Pb&b”**fe LAVEOTL gethriy]) LA (7-36INBR@ ELP I NQR077)< 210> 7
(Aib®, Lys**(N’~tetradecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:178);
(Aib®**, Lys**N®hexadecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:179);
(AIb™, Arg?, Lys®*(N®-octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:180);
(Aib>? Arg®®, Lys**(N"tetradecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:181);
(Aib**, Arg?®, Lys**(N*-hexadecanoyl))hGLP-1(7-36)NH, (SEQ ID NO:182);
(Aib**5, Arg?%, Lys*S(NF-octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:183);
(Aib**, Arg®®**, Lys**(N*-hexadecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:184);
(Aib™**, Arg?®**, Lys™*(N*-octanoyl))hGLP-1(7-38)NH; (SEQ ID NO:185);
(Aib®*, Arg??*, Lys®* (NE-decanoyl))hGLP-1(7-38)NH, (SEQ ID NO:186);
(Aib®*, Arg?®*, Lys"*(N®-tetradecanoyl))hGLP-1(7-38)NH; (SEQ ID NO:187);
(AibY, Arg?®*, Lys*5(N®-hexadecanoyl))hGLP-1(7-38)NH; (SEQ ID NO:188);
(AIB5, Arg®> 634 Lys*¥(N®-octanoy]))hGLP-1(7-38)NH; (SEQ ID NO:189);
(Aib****7, Arg® M Lys®*(NE-decanoyl))hGLP-1(7-38)NH; (SEQ ID NO:190);
(AIB**3T, Arg?>363 T ys®¥(NE-tetradecanoyl))hGLP-1(7-38)NH; (SEQ ID NO:191);
(AIbP*R7, Arg?*2%34 1 ya¥(N°-hexadecanoyl))hGLP-1(7-38)NH; (SEQ ID NO:192);
(AibB7) Arp?83d 1ys®®(NF-octanoyl))hGLP-1(7-38)NH; (SEQ ID NO:193);
(AiIb®P7 Arg?5** 1 ys®"(NE-decanoyl))hGLP-1(7-38)NH; (SEQ ID NO:194);
(ALY Arg?®, Lys®(NF-hexadecanoyl))hGLP-1(7-38)NH; (SEQ 1D NO:195);
(Aib**, Arg?>?63 Lys¥(N°-octanoyl))hGLP-1(7-38)NH; (SEQ ID NO:189);
(Aib3*37| Arg?263, 1ys®B(NE-decanoyl))hGLE-1(7-38)NH; (SEQ ID NO:190);
(Aib3357, Arg2®263 1 ys®8(N°-tetradecanoyl))hGLP-1(7-38)NH, (SEQ ID NO:191);
(AID®337) Arg?52534 1 vs? (N-hexadecanoyl))hGLP-1(7-38)NH: (SEQ ID NO:192);
(Aib*, Lys™, Arg?**, Lys* (N-octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:196);
(Aib®**, Lys®, Arg?®*, Lys**(N"tetradecanoyl))hGLP-1(7-36)NH, (SEQ ID NO;197);
(AID®, Lys™, Arg”®*, Lys**(N®-hexadecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:198);
(Aib®*, Arg®?%*, Lys®®(N%-octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:199);




<211> 30 <212> PRT <213> Artificial Sequence 4 <220> <223> Mutagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Aib (al p’lﬁl'am' noi sobutyric acid) <221>

VARI ANT <222> 28 <223> Xaa = N-epsilon-tetradecanoyl-1ysine <221> VARI ANT
<222> <223> this sequence has an am dated c-termnus <400> 7 Hi s Xaa GQu

vy R AT ﬁﬂgﬁ R Rk e T

<212> Rﬁ? 3~‘< Jﬁsﬁr’tl aheﬁdamgla)hmé?-% (ISIE@D}NO 2aD1> VARI ANT
YN A N TR e N B
pho TSR sﬁng@? BRI RO SO DREDSR 0 AR A A Ay G
Phe | | git® BysH(Neatthd¥ainof O A INGLP<27-3QNIR(SED BINO234)> 9 <211> 30
 (Aib%, Lys*(Ne-hexadecanoyl), B-Ala*)hGLP-1(7-36)NH; (SEQ ID NO:205);

(Aib%, A6c%, Lys* (N -octanoyl), B-Ala**)hGLP-1(7-36)NH; (SEQ ID NO:206);

(Aib%, Glu®, Lys*(N-octanoyl), p-Ala**)hGLP-1(7-36)NH; (SEQ ID NO;207);

(Aib%, Glu®, A6c*, Lys*(Nt-octanoyl), B-Ala*)hGLP-1(7-36)NH; (SEQ ID NO:208);

(Aib5, Arg?S, Lys* (N®octanoyl), B-Ala**)hGLP-1(7-36)NH, (SEQ ID NO:209);

(Aib%, Arg®, Lys™ (N:-tetradecanoyl), B-Ala®*)hGLP-1(7-36)NH; (SEQ ID NO:210);

(Aib%, Arg?, Lys**(Nf-hexadecanoyl), B-Ala®)hGLP-1(7-36)NH; (SEQ ID NO:211);

(Aib®, Arg®, Lys™ (N decanoyl), B-Ala’)hGLP-1(7-36)NH; (SEQ ID NO:212);

(Aib®, Arg? %, Lys*(N*-octanoyl), B-Ala**)hGLP-1(7-36)NH; (SEQ ID NO:213);

(Aib®, Arg?>%, Lys*{(N®tetradecanoyl), B-Ala**)hGLP-1(7-36)NH; (SEQ ID NO:214);

(Aib%, Arg?*2, Lys*(Nf-hexadecanoyl), B-Ala**)hGLP-1(7-36)NH, (SEQ ID NO:215);

(Aib®, Arg®>%, Lys*(NF-decanoyl), B-Ala®*)hGLP-1(7-36)NH; (SEQ ID NO:216);

(Aib%, Lys?, Arg, Lys*(N*-octanoyl), B-Ala**)hGLP-1(7-36)NH; (SEQ ID NO:217);

(Aib%, Lys®, Arg”, Lys**(N*-tetradecanoyl), B-Ala**)hGLP-1(7-36)NH, (SEQ ID

NO:218);

(Aib%, Lys?, Arg?, Lys™*(N*-hexadecanoyl), p-Ala**)hGLP-1(7-36)NH; (SEQ ID

NO:219);

(Aib%, B-Ala™, Lys*(N*octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:220);

(Aib®, B-Ala®®, Lys**(N*tetradecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:221);

(AibY, -Ala®, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:222);

(Aib%, Arg®, B-Ala™, Lys®*(N*-octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:223);

(Aib®, Arg®, B-Ala®, Lys*(N-tetradecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:224);

(Aib%, Arg’S, B-Ala™, Lys**(N*-hexadecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:225);

(AIb®, Arg?*, B-Ala®, Lys**(N"-octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:226);

(Aib®, Arg?®*, B-Ala®, Lys*S(N°-tetradecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:227);




<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2, 29 5 <223> Xaa = Ai b (al pha-animéksobutyric acid) <221> VARI ANT
<222> 30 <223> Xaa = N-epsilon-decanoyl -l1ysine <221> VAR ANT <222> <223>
this sequence has an am dated c-termnus <400> 9 Hs Xaa Gu @y Thr Phe
151015 dn Ala Ala Arg Au Phe

e AChibhbrel el s lyys K™ Rerhdoeanosl YO LRA G036 L BN 023 T
ecl |
oo AR &{sﬁ’% Q-?ﬁf@sﬁs%ﬁ%é%ﬁaﬁ@é%%%ﬁﬂzﬁ@éﬁﬁmz23238 52232
Xaa = | bOn- E,gng!-dc»@o G2 R 5%{}52 ZAR3> thi
sggue %ge’hgs gnﬁr m dg?‘g%mé-t erm nus 29810> 1%UI:|?@ Xagggl nyzl'h ’ tha lI'ﬁr
Ser AamibYdlysSe Argér?, Ty Qe ucthdeciioyl), B-AlalOhGEP-1F-86)NH,; SEQ g G u Phe Ile

Al a Tqup Leu Val Arg Xaa Xaa 20 25 30 <210> 11 <211> 30 <212> PRT <213>
Arti f NE:33sequence

(Aib%, Lys®, Arg®*, B-Ala®, Lys**(N*-hexadecanoyl))hGLP-1(7-36)NH, (SEQ ID
NO:232);

(AIb®, Arg?> 34, 8.A1a%, Lys**(NF-octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:233);
(AIb%, Arg®>#** B-Alx®, Lys**(N*-tetradecanoyl))hGLP-1(7-36)NH, (SEQ ID NO:234);
(Aib®, Arg? % B-Ala®, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH; (SEQ ID NQ:235);
(Aib®, Arg?#% B-Ala®®, Lys**(N*-decanoyl))hGLP-1(7-36)NH; (SEQ ID NO:236);
(Aib®F, Lys?*(NC-octanoyl), A6c*, Arg*hGLP-1(7-36)NH; (SEQ ID NO:237);
(A%, Lys?(N°-tetradecanoyl), A6c™, Arg*)hGLP-1(7-36)NH; (SEQ ID NO:238);
(Aib**, Lys®™(NS-hexadecanoyl), A6c™, Arg>YhGLP-1(7-36)NH; (SEQ ID NO:239);
(Aib®**, A6c™, Lys* (Noctanoyl))hGLP-1(7-36)NH; (SEQ ID NO:240);

(Aib™, A6c%, Lys™(N*-tetradecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:241);

(Aib®*, A6c?2, Lys**(N®-hexadecanoyl)}hGLP-1(7-36)NH, (SEQ ID NO:242);

(Aib®¥, Arp?®, A6c™, Lys™(Nf-octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:243);
(Aib®*, Arg?®, A6c*, Lys*¥(N°-tetradecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:244);
(Aib**, A6c™, Lys*(N®-octanoyl))hGLP-1(7-36)NH, (SEQ ID NO:245);

(Aib™, A6c*, Lys*(N°-tetradecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:246);

(Aib*, A6c™, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:247);
(Aib*, Arg®, A6c®, Lys* (N"-octanoyl))hGLP-1(7-36)NH, (SEQ ID NO:248);
(Aib>, Arg?®, A6c™, Lys**(N®-tetradecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:249);
(Aib®, Arg®, A6c®, Lys* (N*hexadecanoyl))hGLP-1(7-36)NH, (SEQ ID NO:250);
(A%, Arg®®*, A6c*, Lys*(NC-octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:251);
(AL, Arg®, A6c™, Lys"*(NE-decanoyl))hGLP-1(7-36)NH; (SEQ ID NO:252);
(Ab™, Arg®*™, A6c¥, Lys**(N*tetradecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:253);
(Aib**, Arg?5*, A6c*, Lys**(N®-hexadecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:254);
(AL, Lys?*(N%octanoyl), Arg*JhGLP-1(7-36)NH; (SEQ ID NO:255);

(AIb®**, Lys?*(N*-tetradecanoyl), Arg*)hGLP-1(7-36)NH, (SEQ ID NO:256);




<220> <223> Mutagen <221> VARI ANT <222> 2, 29 <223> Xaa = Aib

(al pha- ami noi sobutyric acid) <221> VAR ANG3<222> 30 <223> Xaa = 6

N-epsi |l on-(2-(4-tetradecyl -1-piperazine)-acetyl)lysine <221> VARI ANT <222>
<223> this sequence has an am dated c-termnus <400> 11 Hs Xaa Au Ay

-IC;hL P Ms o 1 ﬁphg’g%‘eﬁfi’f’yi’ré’&%‘};%ul @é’éﬁ{é@é@%@o@Qigﬂsg A|<glér>g
PSlg%%fze,;tgg A e e o LT
Zgggzw@a : é " cletradasanpstiBbGh ) é?réé)b&%z EQ D NQ:262R QQ'; azﬁza
Thr Phe ’34’3 ’ \gf @%ﬂ@@ﬂﬁf} %@Wﬁ (ﬁ!i@@f%é f?b?G n Ala A ayAr g
G u PhibP F4é5 Mﬁﬁmyséﬁqwm;g))mmma-ﬁmﬁ(m IBNO:2618 <211> 30 <212>
PRI <EARF5 A e Y RO RCS ooy 1)) hGL-1(7-36)NH, (SEQ ID NO:262);

(Alb8'24'35, Ar?5, Lys*(NShexadecanoyl))hGLP-1(7-36)NH, (SEQ ID NO:263);

(AIb*™5, Glu®, A6c™, Lys**(N*-octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:264);

(Aib®®, Glr?®, Lys?®(N-octanoyl), Arg*)hGLP-1(7-36)NH; (SEQ ID NO:265);

(Aib®*, Glu®, Lys?S(N°-tetradecanoyl), Arg*)hGLP-1(7-36)NH; (SEQ ID NO:266);

(Aib®, Glu®, Lys”*(N*-hexadecanoyl), Arg*)hGLP-1(7-36)NH; (SEQ ID NO:267);

(Aib*, Glu*, Lys*(N*-octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:268);

(Aib®*, Glu®, A6c™, Lys* (N*-octanoyl))hGLP-1(7-36)NH, (SEQ ID NO:269);

(Aib®¥ GInZ, Arp?®, Lys¥(N%octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:270);

(Ab**, Glu®, Arg?, Lys>(N°-tetradecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:271);

(AIb*, Glu®, Arg”, Lys**(N®-hexadecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:272);

(Ab*, Glu*, Lys**(N®octanoyl))hGLP-1(7-36)NH, (SEQ ID NO:273);

(Aib%*?, Glu®, Lys?(N°-tetradecanoyl))iGLP-1(7-36)NH; (SEQ ID NO:274);

(Aib®*, Glu®, Lys*(N“hexadecanoyl))hGLP-1(7-36)NH, (SEQ ID NO:275);

(Aib®5, Glu®?, Arg?®*, Lys*®(N*-octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:276);

(AIb, Glu®, Arg”*, Lys**(N®tetradecanoyl))hGLP-1(7-36)NEH, (SEQ ID NO:277);

(AIb®, Glu?, Arg®*™, Lys* (N*-hexadecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:278);

(AIb™, Lys®™®(N"-octanoyl), Arg*yhGLP-1(7-36)NH; (SEQ ID NO:279);

(Aib***%, Lys®* (N*-tetradecanoyl), Arg*hGLP-1(7-36)NH: (SEQ ID NO:280);

(Aib**%, Lys?(N"-hexadecanoyl), Arg*HhGLP-1(7-36)NH; (SEQ ID NO:281);

(Ab*, Arg®, Lys*'(N“-octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:282);

(Aib*%, Arg”, Lys*(N*-tetradecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:283);

(Aib>*%, Arg?S, Lys*(N®-hexadecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:284);

(Aib™%, Arg?®*, Lys®(N“octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:285);

(AIb*%, Arg?*, Lys*(N°tetradecanoy]))hGLP-1(7-36)NH; (SEQ ID NO:286);

(AIb*0%, Arg?5¥, Lys®(N®-hexadecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:287);




<220> ---- <223> Mutagen <221> VARI ANT <222> 2, 29 <223> Xaa Al b
(al pha-am noi sobutyric acid) <221> VAR ANgy.<222> 30 <223> Xaa
(1-tetradecyl am no)asparagi ne <221> VARI ANT <222> <223> this sequence has

an am dat ed c-termnus 7 <400> 13 H's Xaa GQu @y Thr Phe Thr Ser Asp Val

Vel Ah a‘ﬁﬁ” B Y O S o O L N (RN, W1 il
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Val ’m, Xaa Xaa 20 25 30 <210> 15 <211> 30
(Aib™, Glu®, Arg”®*, A6c%, Lys*S(N®-hexadecanoyl))hGLP-1(7-36)NH; (SEQ ID
NQO:293),
(A GIu®, Arg?®™, A6c™, Lys** (N*-octanoyl))hGLP-1(7-36)NH;, (SEQ ID
NO:294); '
(AL, Gu®, Arg”®™, A6c¥, Lys**(N®tetradecanoyl))hGLP-1(7-36)NH, (SEQ ID
NO:295);
(AL, GIu®, Arg®®™, A6c™, Lys**(N*hexadecanoyl))hGLP-1(7-36)NH; (SEQ ID
NO:296);
(AIL0% Gy, Arg™*, A6c™, Lys™(N*-octanoyl))hGLP-1(7-36)NH; (SEQ ID
NO:297);
(Aib* % Gu®, Arg?®*, A6c®, Lys ®(N*-tetradecanoyl)}hGLP-1(7-36)NH; (SEQ ID
NQ:298);
(Aib**0%, G, Arg?®*, A6c”, Lys*S(N°-hexadecanoyl))hGLP-1(7-36)NH; (SEQ ID
NO:299);

(Aib™, Lys**(N®-octanesulfonyl), Arg**)hGLP-1(7-36)NH; (SEQ ID NO:317);
(Aib*, Lys*(N*dodecanesulfonyl), Arg*)hGLP-1(7-36)NH; (SEQ ID NO:318);
(Aib™?, Lys*(N"-hexadecanesutfonyl), Arg*)hGLP-1(7-36)NH; (SEQ ID NO:319);
(Aib®, Arg?S, Lys* (N®octanesulfonyl))hGLP-1(7-36)NH; (SEQ ID NO:320);
(Ab®, Arg”, Lys*(N°-dodecanesulfonyl))hGLP-1(7-36)NH; (SEQ ID NO:321);
(Aib**, Arg?, Lys* (N*-hexadecanesulfonyl))hGLP-1(7-36)NH; (SEQ ID NO;322);
(Aib™, Arg?®*, Lys*(N-octanesulfony!))hGLP-1(7-36)NH; (SEQ ID NO:323);
(AIb™, Arg?**, Lys*'(N"-hexadecanesulfonyl))hGLP-1(7-36)NH; (SEQ ID NO:324);
(Aib™*, Asp™(1-(4-decylpiperazine)), Arg*)hGLP-1(7-36)NH; (SEQ ID NO:325);
(Aib*, Asp®(1-(4-dodecylpiperazine)), Arg*)hGLP-1(7-36)NH; (SEQ ID NO:326);
(Aib™, Asp®(1-(4-tetradecylpiperazine)), Arg*)hGLP-1(7-36)NH; (SEQ ID NO:327);




<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2, 29 <223> Xaa = Al b (al pha-am noi-sgbut yric acid) <221> VAR ANT
<222> 30 <223> Xaa = N-epsilon-tetradecanoyl-1ysine <221> VARI ANT <222>
<223> this sequence has a hydroxylated c-termnus 8 <400> 15 Hs Xaa Gu

@1 TRy MY AR Qe Ssgesg ) A A
<212>( =A18>, Asp ([ H@rdecylpi i) hGR P 732 SH; (AHQFRNOC:329%> VAR ANT
22 Ry ke T AR BRI GRT R
Xaa é"%ﬁb@jjg%f%ﬁ?éj%@“%ﬂ”%’P%%fmﬂ?ﬁﬁﬁfE%E;P o3 15 an
Al a ALAIBLY s ATE U (1+(é-hexaderylpipeazined))hGLE- WA S6RNY2 FBEQ IDN0:332)%.0> 17
<211> 35~ At g REp (1 -(4-decylpiperazine)))hGLP-1(7-36)NH, (SEQ ID NO:333);

(AL, Arg?3, Asp*(1-(4-dodecylpiperazine)))hGLP-1(7-36)NH; (SEQ ID NO:334);

(Aib*, Arg?®*, Asp®(1(4-hexadecylpiperazine)))hGLP-1(7-36)NH; (SEQ ID

NO:335);

(Aib**, Arg™*, Asp**(1-(4-decylpiperazine)))hGLP-1(7-38)NH; (SEQ ID NO:336);

(Aib*, Arg?®*, Asp®*(1-(4-dodecylpiperazine)))hGLP-1(7-38)NH, (SEQ ID NO:337);

(Aib®*, Arg?, Asp™(1-(4-tetradecylpiperazine))})hGLP-1(7-38)NH; (SEQ ID

NO:338);

(Aib**, Arg®***, Asp™*(1-(4-hexadecylpiperazine)))hGLP-1(7-38)NH; (SEQ ID

NO:339);

(Aib*7, Arg?54 Asp™(1-(4-decylpiperazine)))hGLP-1(7-38)NH; (SEQ ID NO:340);

(Aib*, Arg?%%, Asp®(1-(4-dodecylpiperazine)))hGLP-1(7-38)NH; (SEQ ID

NO:341);

(AIb*, Arg?* Asp®(1-(4-tetradecylpiperazine)))hGLP-1(7-38)NH, (SEQ ID

NO:342);

(Aib***¥, Arg?®*, Asp®*(1-(4-hexadecylpiperazine)))hGLP-1(7-38)NH; (SEQ ID

NO:343);

(Aib** , Arg®™, Asp®(1-(4-decylpiperazing)))hGLP-1(7-36)NH; (SEQ ID NO:344);

(Aib™> , Arg®**, Asp™(1-(4-dodecylpiperazine)))hGLP-1(7-36)NH, (SEQ ID NO:345);

(Aib®, Arg?34, Asp®(1-(4-tetradecylpiperazine)))hGLP-1(7-36)NH; (SEQ ID

" NO:346);

(Aib™* , Arg?**, Asp®(1-(4-hexadecylpiperazine)))hGLP-1(7-36)NH, (SEQ ID

NO:347);

(Aib*%, Arg?®?, Asp*(1-(4-decylpiperazine)))hGLP-1(7-36)NH, (SEQ ID NO:348);

(A, Arg™*, Asp®(1-(4-dodecylpiperazine)))hGLP-1(7-36)NH; (SEQ ID NO:349);




<213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT <222> 2,29
<223> Xaa = al pha-am noi sobutyric acid <2Z}z VAR ANT <222> <223> this
sequence has an ami datedc-term nus <400> 17 His Xaa Gu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 1510 15 Gu Ala Ala Lys Qu Phe Ile

Al a TigibEBu Y29 R4 et adé: 32ing)DhGEPLR7SB)AH, IOEQIDL 2> PRT 9 <213>
Artif'lzci al Se%uen?gngzg> <22§,> tag??h <22§>53\%\RI ,& <222> 2, 18, 29

<223>Niu35@; Ai b (al pha- ami noi sobutyric acid) <221> VAR ANT <222> <223>
this Benge RS amaa] e[ .0 )0z | u @y Thr Phe
Thr - By AT AR MBI AN . " Vs @ u P
Ile AN@;j’s]P; Xaa Val Lys Xaa Arg 20 25 30 <210> 19 <211> 30 <212> PRT

|

<213> Argjs ci, 56 peguence  <220> <223> Mitagen, <221> VAR ANT = <222> 2,29
<223 AT AT iAo SpmeReine D R R (1-26%H: (SRR HANO:352);

(AL, Arg??%3 Asp®S(1-(4-dodecylpiperazine)))hGLP-1(7-36)NH; (SEQ ID
NO:353);

(Aib>¥, Arg?>263% Acp™(1-(4-tetradecylpiperazine)))hGLP-1(7-36)NH; (SEQ ID
NO:354);

(Aib®*, Arg?>?* Asp®(1-(4-hexadecylpiperazine)))hGLP-1(7-36)NH; (SEQ ID
NO:355);

(AIb*, Arg®”2%**, Asp™®(1-(4-decylpiperazine)))hGLP-1(7-38)NH; (SEQ ID NO:356);
(AIb%35, Arg?5263% Aen%¥(1-(4-dodecylpiperazine) DhGLP-1(7-38)NH; (SEQ ID
NO:357);

(Aib®, Arg®?%3 Asn?®(1-(4-tetradecylpiperazine)))hGLP-1(7-38)NH; (SEQ ID
NO:358);

(Aib%*, Arg®™?6% Asp®®(1-(4-hexadecylpiperazine)))hGLP-1(7-38)NH; (SEQ ID
NO:359);

(Aib®**7, Arg?>?%34  Asp™®(1-(4-decylpiperazine)))hGLP-1(7-38)NH; (SEQ ID
NO:360);

(AL Arg??034 Asp®(1-(4-dodecylpiperazing)))hGLP-1(7-38)NH; (SEQ ID
NO:361);

(AL, Arg?5#5% | Asp®(1.-(4-tetradecylpiperazine)))hGLP-1(7-38)NH; (SEQ ID
NO:362);

(AL, Arg??534, Asp*(1-(4-hexadecylpiperazine)))hGLP-1(7-38)NH; (SEQ ID
NO:363);

(Aib*, Arg?*, Gw*(1-dodecylamino))hGLP-1(7-36)NH, (SEQ ID NO:364);
(Aib*, Glu*(1-dodecylamino), Arg*)hGLP-1(7-36)NH; (SEQ ID NO:365);
(Aib**, Arg®®, Glu™(1-dodecylamino))hGLP-1(7-36)NH, (SEQ ID NO:366);
(Aib®**, Arg***, Glu*}(1-dodecylamino))hGLP-1(7-38)NH; (SEQ ID NO:367);




<222> 26 <223> Xaa = A6C (1-am no-I|-cycl ohexanecarboxylic acid) <221>
VARI ANT <222> <223> this sequence has an.gmi-dated c-term nus <400> 19 H's
Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du dy 15 10 15 du
Ala Ala Lys Qu Phe Ile Ala Trp Xaa Val Lys Xaa Arg 20 25 30 <210> 20

<211> L35 < éig i %mﬁg%@ﬂ&ﬁlh@%ﬂ Q/Equ)e <221>
VARI A%?‘Qa CZ%D gié &gc& it?%a ha- am noil sobu?(yr?{% aC|(d) 10 <221>
VARI AN(D:36832> 29 <223> Xaa = beta-al anine <221> VAR ANT <222> <223> this
sequenc as gp ame d c-ter us <40 > 20 r Phe Thr
Ser ;@ﬁ?@ 8%{75 @&P@ﬁ Q;PW@“@ ﬂ@—éaﬁ?gﬁx&"gl 3@1 u Phe Ile
Ala T Lys Xaa Arg 20 25 30 <210> 21 <211> 30 <212> PRT <213>
Artificl a uence <220> <223> Mutagen <221> VARI ANT <222> 2,29 <223>

Xaa F(Aabl (aigihdyatiDNb(2sM@stetrpdscyl-haiptrazisd)asty DNRGLRF 1 @236NH; (SEQ
ID NO:370;
(Ab™, Arg*, Lys®(N®(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH; (SEQ
ID NO:371);
(AIb™, Arg?S, Lys* (N®-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH; (SEQ ID
NO:372);
(Aib®*5, Arg?, Lys*(N*-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH; (SEQ
ID NO:373);
(AIb®, Arg?S, Lys®(N°-(2-(4-tetradecyl-1-piperazine)-acety])))hGLP-1(7-36)NH: (SEQ
ID NO:374);
(AbY, Arg?®, Lys* (N°-(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH; (SEQ
ID NO:375);
(Aib*, Arg®™, Lys®(N*-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH; (SEQ
ID NO:376);
(Aib®%, Arg?**, Lys*%(N%(2-(4-dodecyi-1-piperazine)-acetyl)))hGLP-1(7-36)NH; (SEQ
ID NO:377);
(Aib®35, Arg?5%, Lys*S(N-(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH;
(SEQ ID NO:378);
(Aib™, Arg?®*, Lys*(N"-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-38)NH; (SEQ
ID NO:379);
(Aib™, Arg?®, Lys*(N°-(2-(4~dodecyl-1-piperazine)-acetyh))hGLP-1(7-38)NHz (SEQ
ID NO:330);
(Aib®*, Arg?**, Lys®8(N°-(2-(4-tetradecyl-1-piperazine)-acetyl))}hGLP-1(7-38)NH:
(SEQ ID NO:381);
(Aib®*, Arg?®*, Lys*®(N*(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-1(7-38)NH,
(SEQ ID NO:382);




<223> this sequence has an am dated c-term nus <400> 21 His Xaa Qu Qy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gi4@dy 1 510 15 dAn Ala Ala Arg
AQu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 22 <211> 30 <212>
PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT <222> 2,

29 <2 ¥ b 2> 30
<223>%§§’a = ’@ sH%’% Wéﬁ%ﬁ%@ éX&k@ﬁ&de@Aﬁh}%ﬁﬂi& W@?ﬁt hi s
seque@eNOBS3IRN am dated c-termnus <400> 22 11 His Xaa Au dy Thr Phe
Thr Ser VaI Leu. du.d. 1 Arg G u Phe
11e AlAL 2 %éN%%(‘kéade%' lﬁyejwnézﬂfe‘éﬂ)g)é&h 212> PRT
<213>(@‘2'ﬂ3’§,‘3%4 equence <220> <223> Mutagen <221> VARI ANT <222> 2, 29
<223> | pha- am noi sobutyric acid) <221> VARI ANT <222> 30 <223>

Xaa =( {'Pé —I(g/-@—mrads@t ibplyﬁﬁth)Tm%ﬂDﬁlﬁkﬁ-ZgbBS)Nﬁg sequence
has a(@‘(&&g%oaa %Si c-termnus <400> 2

(Aib®7, Arg?®*, Lys®®(N®-(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-1(7-38)NH,
(SEQ ID NO:386);

(Aib®3) Arg?>¥ Lys®S(NC.(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH; (SEQ
ID NQ:387);

(ADD*¥, Arg?®, Lys®(N°-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH; (SEQ
ID NO:388);

(Aib*, Arg>4, Lys?(N®(2-(4-tetradecyl-1-piperazine)-acetyD)))hGLP-1(7-36)NH;
(SEQ ID NO:389);

(Aib®S, Arg?5, Lys?(N®-(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-1{7-36)NH,
(SEQ ID NO:390);
(AIb®*, Arg™8, Lys*™(N°-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH, (SEQ
ID NO:391);

(Aib®, Arg?, Lys* (N°-(2-(4-dodecyl-1-piperazine)-acety!)))hGLP-1(7-36)NH, (SEQ
ID NO:392);

(Aib®*, Arg??, Lys®(N°-(2-(4-tetradecyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH,
(SEQ ID NO:393);

(Ab*, Arg?®28, Lys*(N®-(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH,
(SEQ ID NO:394);

(Aib**, Arg?*26%, Lys*(NF-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH; (SEQ
ID NO:395);

(Aib™*, Arg?*5*, Lys*(N°-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH;
(SEQ ID NO:396);

(AD*, Arg®?%¥, Lys®® (N*-(2-(4-tetradecyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH,
(SEQ ID NO:397);




Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 15 10 15
Gn Ala Ala Arg Qu Phe Ile Ala Trp Leu Valg§Arg Xaa Xaa 20 25 30 <210> 24
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 2, 29 <223> Xaa = A| b (al pha-am noi sobutyric acid) <221>
VARl ANI 115222 520 J hGER(7-INRIANT <222>
<223>R\tK |s é% uencgf s a h roxyl a ﬂs&é{%ﬁ%’ﬁﬁ?@moﬂ(z Hs Xaa Gu Ay
Thr PKRBEQHD 1Sex398p Val Ser Ser Tyr Leu Au Ay 1510 15 Gn Ala Lys Arg

2125 (iR S A T R e 83559 DGt 2 gt R O At

<222>E§N§ )Xaa = Al b (al pha-am noi sobutyrl c acid) <221> VARI ANT <222>
29 <223> aa = beta-al anine <221> VARI ANT <222> 30 <223> Xaa =

N eps (AT Y Arg® A nbet TOP2-(4-dadésyle) rriperszing) ase A hGLP-dGe 30O WH:- | ysi ne
<221> VARG . 400,

(Aib*, Arg?5**, Lys® (N (2-(4-tetradecyl-1-piperazine)-acetyl)))hGLP-1(7-38)NH,

(SEQ ID NO:401);
(Aib>*, Arg?®2%*, Lys*(N*-(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-1(7-38)NH;
(SEQ ID NO:402);

(AP Arg®> 2534, Lys® (N°-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-38)NH,
(SEQ ID NO:403);

(AibS7, Arg™?%, Lys*®(N*-(2-(4-dodecyl-1-piperazine)-acetyl))hGLP-1(7-38)NH;
(SEQ ID NO:404);

(AIB5, Arg? 2634, 1 ys™(IN°(2-(4-tetradecyl-1-piperazine)-acetyD)))hGLP-1(7-38)NH,
(SEQ ID NO:405);

(A7) Arg?#9?4 Lys® (N°-(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-1(7-38)NH,
(SEQ ID NO:406);

(Aib®%, Arg?>*, Lys*(N*-decanoyl))hGILP-1(7-36)0H (SEQ ID NO:407);
(Aib®, Lys®, Arg?®*, Lys*(N®-decanoyl))hGLP-1(7-36)OH (SEQ ID NO:408);
(Aib®, Arg?® Ava® Ado”)hGLP -1(7-38)NH, (SEQ ID NO:409);

(AIB™, Arg®** Asp’, Ava®®, Ado*)hGLP-1(7-39)NH; (SEQ ID NO:27);
(Aib®?, Arg®3* Aun*)hGLP-1(7-37)NH; (SEQ ID NO:28);
(Aib*7**)hGLP-1(7-36)NH; (SEQ ID NO:29);

(Aib®, Arg®**, B-Ala®, D-Asp™,Ava®, Aun**)hGLP-1(7-39)NH; (SEQ ID NO:30);
(Aib%, Glu™?, B-Ala**)hGLP-1(7-36)NH; (SEQ ID NO:33);

(Aib%, Lys', B-Ala**)hGLP-1(7-36)NH; (SEQ ID NO33);

(Aib®, Leu?, B-Ala®)hGLP-1(7-36)NH, (SEQ ID NO:36);

(Aib®, Lys®, B-Ala*hGLP-1(7-36)NH; (SEQ ID NO:37);

(AL, Lys'®, Leu”, B-Ala®*)hGLP-1(7-36)NH, (SEQ ID NO:38);

(Aib®, D-Arg*)hGLP-1(7-36)NH, (SEQ ID NO:39);




<222> <223> this sequence has an am dated c-term nus <400> 25 His Xaa GQu
Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Loegeg@du Gy 1510 15 dn Ala Ala
Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 26 <211> 32
<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT

<222>24 1.2 % 42335 ) Cﬁlb- A mm TeraNy .ic acid) <221> VAR ANT
<222>6%1J£.’ ’3322%13 ’%a = k/a (%(2%1 noviaq er?éﬁg@{g '<221> VARI ANT <222> 32
<223>(Afa¥ = A IHGE BT T R6DIECERY ID N(:d)); <221> VAR ANT <222> <223> this

sequence_has an, m dated c-term nus <400> 26 His Xaa A u dy Thr Phe Thr
Ser A4IbYH| BAlR* SarATEY IhGlRr 1(3-38)0H: BEQIDNQ:E2)15 G n Ala Ala Arg G u Phe

ot Rt At O I B, 0L e i
23,3 05 R et e R spaNesie) | <2217 VARLANT <222 2

(Aib®, Lys¥, B-Al2*)hGLP-1(7-36)NH, (SEQ ID NO:45);

(AL, B-Ala™, Arg®®hGLP-1(7-38)NH; (SEQ ID NO:46);

(Aib®, Arg®*, B-Ala>)hGLP-1(7-36)NH; (SEQ ID NO:47);

(Aib%, D-Arg*YhGLP-1(7-36)NH, (SEQ ID NO:48);

(Aib®, B-Ala®, Arg’")hGLP-1(7-37)NH; (SEQ ID NO:49);

(Aib®, Phe®, B-Ala®hGLP-1(7-36)NH; (SEQ ID NO:50);

(Aib>, Phe* YhGLP-1(7-36)NH; (SEQ ID NO:51);

(Aib**, Nal*'YhGLP-1(7-36)NH, (SEQ ID NO:52);

(Aib*”, NalP**"YhGLP-1(7-36)NH; (SEQ ID NO:53);

(Aib%, Arg?*, Nal® )hGLP-1(7-36)NH; (SEQ ID NO:54);

(Aib**, Nal'**"YhGLP-1(7-36)NH; (SEQ ID NO:56);

(Aib>*, Nal'>*YhGLP-1(7-36)NH; (SEQ ID NO:57);

(AL, Lys** (N"decanoyl))hGLP-1(7-36)NH; (SEQ ID NO:58);

(Aib™®, Arg™, Lys®(N°-decanoyl))hGLP-1(7-36)NH; (SEQ ID NO:50);

(AIb**, Arg?®**, Lys*(N*-dodecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:60);

(Ab®, B-Ala®, Ser’’(O-decanoyl))hGLP-1(7-37)NH; (SEQ ID NO:61);

(AIb™, B-Ala®>, Arg®®, Lys¥(N*-octanoyl))hGLP-1(7-39)NH; (SEQ ID NO:62);

(Aib%, Arg?®*, B-Ala®, Lys* N*-octanoyl))hGLP-1(7-37)NH, (SEQ ID NO:63);

(Aib%, Arg?®*, B-Ala®, Lys*"(N*-decanoyl))hGLP-1(7-37)NH; (SEQ 1D NO:64);

(Aib®, Arg?*, B-Alz®, Lys* (N tetradecanoyl))hGLP-1(7-37)NH; (SEQ ID NO:65);

(Aib®, Arg?®*, B.Ala*, Lys”’(N*-dodecanoyl))hGLP-1(7-37)NH; (SEQ ID NO:410); or

(Aib°, Arg®*, B-Ala®, Lys”' (N -dodecanoyl))hGLP-1(8-37)NH; (SEQ ID NO:411);

or a pharmaceutically acceptable salt thereof.

13. A compound according to claim 12 wherein said compound is:




© <221> VARI ANT <222> 33 <223> Xaa = Ado (12-ami nododecanoi ¢ acid) <221>

VARI ANT <222> <223> this sequence has-ahl-am dated c-termnus <400> 27 Hi s
Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du dy 15 10 15 dn
Al a Ala Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg Asp Xaa 20 25 30 Xaa

<210> 8,35< %g:ﬁly@% NER T AyNé:t6) i cial Sequence <220> <223>
% A ITAT 3?22> (ZSE 3

I\/Uta 9 <223> Xaa = Aib (al pha-am noi sobutyric
aci d)(Albﬁlﬁhﬁmmﬂ(aQﬂ'QNHﬂSEmNQaH)r Aun (il -am noundecanoi c aci d)

<400> Ik Ser Asp Val Ser Ser Tyr Leu u dy 1
5 10 @%i%a ’ﬁ)}mﬂ—}l:;%’(g@(gﬂghﬁaisAl a Trp Leu Val Arg Xaa Arg Xaa 20 25
30 14(m-583_‘§061§9 5&2 B@Q_lﬂmﬁ' QILIOAYY; ficial Sequence <220> <223>

Mit agén <221> 'V, <222> 29 <223> Xaa = Ai b
(al phéMb?a%&@Mg??ﬂl&lé'el(dﬁﬁ)mQSEQM@%a Gu dy Thr Phe Thr Ser Asp

I\_/leJ LysAféEMhP(gugllb gﬁ»ﬁﬂ'ﬂz (S%éﬁ)% 28 n Ala Ala Lys Qu Phe Ile Ala Trp

(Aib>*, Arg?5*, Lys"*(N*-octanoyl))hGLP-1(7-36)NH; (SEQ ID NO:22);
(AP, Arg?*, Lys*°(N*-decanoyl))hGLP-1(7-36)0H (SEQ ID NO:23);
(Aib®S, Lys®, Arg®**Lys*(N*-decanoyl))hGLP-1(7-36)OH (SEQ ID NO:24);
(Aib%, Arg®5*, B-Ala®, Lys*®(N°*-Aec-decanoyl))hGLP-1(7-36)NH; (SEQ ID NO:25);
(AIL®, Arg?®*, Ava”, Ado**)hGLP-1(7-38)NH; (SEQ ID NO:26);
(Aib®¥, Arg?*, As 3’, Ava®®, Ado**)hGLP-1(7-39)NH; (SEQ ID NO:27);
(Aib®**, Arg?®**, Aur’ HhGLP-1(7-37)NH; (SEQ ID NO:28);
(Aib*3)hGLP-1(7-36)NH; (SEQ ID NO:29);
(Aib®, Arg?63% B-Ala®, D-Asp”, Ava®™, Aun’®)hGLP-1(7-39)NH; (SEQ ID NO:30);
(Aib%, GIu®**, B-Ala**)hGLP-1(7-36)NH, (SEQ ID NO:33);
(Aib®, Lys'®, p-Ala®)hGLP-1(7-36)NH; (SEQ ID NO: 35);
(Aib%, Lev?, B-Ala*)hGLP-1(7-36)NH; (SEQ ID NO:36);
(AibE, Lys®, B-Ala*)hGLP-1(7-36)NH, (SEQ ID NO:37);
(Aib®, Lys'®, Len?, B-Ala*)hGLP-1(7-36)NH; (SEQ ID NO:38);
(AIb®, D-Arg*®)hGLP-1(7-36)NH; (SEQ ID NO:39);
(Aib®, B-Ala®, D-Arg’ )hGLP-1(7-37)NH, (SEQ ID NO:40);
(Aib*, B-Ala*hGLP-1(7-36)NH; (SEQ ID NO:41);
(Aib*, B-Ala®", Arg®™)hGLP-1(7-38)NH; (SEQ ID NO:42);
(Ab*, B-Ala®*¥, Arg****)hGLP-1(7-39)NH; (SEQ ID NO:43);

- (Aib®, Lys'®% | B-Ala®*)hGLP-1(7-36)NH; (SEQ ID NO:44);
(Aib®, Lys”, B-Ala**)hGLP-1(7-36)NH; (SEQ ID NO:45);
(Aib%, B-Ala®, Arg®)hGLP-1(7-38)NH; (SEQ ID NO:46);
(Aib%, Arg®*, B-A12*YhGLP-1(7-36)NH; (SEQ ID NO:47);
(Aib%, D-Arg®)hGLP-1(7-36)NH; (SEQ ID NO:48);




20 25 30 <210> 30 <211> 33 <212> PRT <213> Artificial Sequence <220>
<223> Mutagen <221> VARI ANT <222> 2 <233>Xaa = Aib

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 29 <223> Xaa = beta-Al a
(bet a-al ani ne) <221> VARI ANT <222> 31 <223> Xaa = D-Asp <221> VARI ANT

<222> 8 325 0 i {l) <221> VARI ANT <222> 33
<223>( adiﬁ' &t 5%?11%6132"8‘%6@@?? g‘)@%?gw 30 Hs Xaa u Ay Thr Phe
Thr %ﬁbﬁﬁpﬁeﬂ}gB_mi’s)ﬁe[,?_'ﬁx'mbpmﬁsgm N@:56);10 15 Gn Ala Ala Arg G u Phe

Ile a i;sp L§|Ij Val "Arg Xaa Arg Xaa Xaa 20 25 30 Xaa <210> 31 <211> 30 15
<212 <PheIhGLP-1 (7cIQNHaGERQIBNOIID> <223> Mut agen <221> VARI ANT

This GRS RAPROLET QR TEOIENBLA "2 00S%51 W e @y G u Gy Thr Phe
Thr  SxibPEpNYEN Bas1 15e(7-FONHASEQ ID 80:53);
(Aib>*, Arg?6** NalP'YhGLP-1(7-36)NH, (SEQ ID NO:54);
(Aib**, Nal'**')hGLP-1(7-36)NH; (SEQ ID NO:56);
(Aib®*, Nal'**')hGLP-1(7-36)NH, (SEQ ID NO:57);
(ALY, Lys®*(NF-decanoy!))hGLP-1(7-36)NH; (SEQ ID NO:58);
(AID™, Arg*, Lys**(NE-decanoyl))hGLP-1(7-36)NH; (SEQ ID NO:59);
(ALY, Arg®®*, Lys*(N®-dodecanoyl))hGLP-1(7-36)NH; (SEQ ID NO:60);
(Aib%, B-Ala®, Ser’’(O-decanoyl))RGLP-1(7-37)-NH, (SEQ ID NO:61);
(Aib%?, B-Ala®*, Arg®, Lys*(N*-octanoyl))hGLP-1(7-39)NH; (SEQ ID NO:62);
(Aib%, Arg***, B-Ala®, Lys®’(N®-octanoyl))hGLP-1{7-37)NH; (SEQ ID NO:63);
(Aib%, Arg?5*, B-Ala®, Lys" (N*-decanoyl))hGLP-1(7-37)NH, (SEQ ID NO:64); or
(Aib®, Arg?®*, B-Ala®, Lys* (N"tetradecanoyl))hGLP-1(7-37)NH; (SEQ ID NO:65);
or a pharmaceutically acceptable salt thereof.

4. A compound wherein said compound is:
(AIb*, Arg?5*, Phe’)hGLP-1(7-36)NH; (SEQ ID NO:55);
or a pharmaceutically acceptable salt thereof.

\5. A compound wherein said compound is:
(Gly*, B-Ala*hGLP-1(7-36)NH; (SEQ ID NO:31);
(Ser®, B-Ala®hGLP-1(7-36)NH; (SEQ ID NO:32); or
(Gly®, Aib**)hGLP-1(7-36)NH; (SEQ ID NO:34);
or a pharrnaceutically acceptable sali thereof,




151015 dn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30
<210> 32 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen
<221> VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VAR ANT
<222> <223> this sequence has an am dated c-termnus <400> 32 His Ser Qu
Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 15 10 15 dGn Ala Ala
Lys Gu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 33 <211> 30
<212> PRT--- <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VAR ANT <222>
29 <223> Xaa = beta-Al a (beta-alani nez 16 <221> VARI ANT <222> <223> this
sequence has an ami dated c-tern nusts SLBHINFSs Xaa Gu Gy Thr Phe Thr
Ser Asp \ﬁlb%er SeJ, o1y ry;Leu Gu du 151015 Gu Ala Ala Lys Qu Phe Ile

Ala Trp Tel VAMILys“Xad Arg 20 25 30 <210> 34

<120> Analogues of GLP-1
<130> 00537-186002

<140> US 09/857,636
<141> 20601-06-07

<150> pPCT/EP29/09660
<151i> 1999-12-07

<150> US 60/111,255
<151> 1998-12-07

<150> US 09/206,60L
<151> 1998-12-07

<160> 415
<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 30

<212> PRT

<213> Homo sapiens

<400> 1
His Ala Giu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg
20 25 30

<210> 2

<211> 30

<212> PRT

<213> Artificial Sequence

P

<220>
<223> Mutagen

<221> VARTANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid}

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 2
Higs Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30



Pt

<211> 30 <212> PRT <213> Artificial Sequence <220> ~.. <223> Muitagen
<221> VARI ANT <222> 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> <223> this sequence has an am dated c-term nus <400> 34 His
Gy Qu dy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du dy 15 10 15 dn
Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 35
<211> 30 <212> PRT <213> Artificial Sequwence <220> <223> Miutagen <221>
VARI ANT <222> 2 <223> Xaa = Al b (al pha-am noi sobutyric acid) <221>

VARI ANT <222> 29 <223> Xaa = beta-Ala (beta-alanine) <221> VAR ANT <222>
<223> this sequence has an am dated c-term nus <400> 35 His Xaa Qu Ay
Thr Phe<¥h?> Ser Asp Val Ser Lys Tyr Leu Gu @y 15 10 15 dn Ala Ala Lys
A u Phe® %g Trp Leu Val Lys Xaa Arg 17 20 25 30 <210> 36 <211> 30

<212> PRI;5213¢e Autifigial, Sequence <220

<Z220>
<223> Mutagen

<221> VARIANT

<222> 1

<223> Xaa = N-alpha-HEPES-His
{N-alpha- (4- (2-hydroxyethyl)-1-piperazine-ethanesulfonic
acid)-histidine)

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 3
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 4

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

P

<221> VARIANT

<222> 1

<223> Xaa = Na-HEPA-His
(N-alpha- (4- (2-hydroxyethyl) -1-piperazineacetyl) -
histidine)

<221> VARIANT
<222> 2,29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 4
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30



<223> Mutagen <221> VARI ANT <222> 2 <223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VAR ANT <222> 29 <223> Xaa = beta-Al a
(bet a-al anine) <221> VARI ANT <222> <223> this sequence has an ani dated
c-termnus <400> 36 Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu du @y 151015 Gn Ala Ala Lys Leu Phe Ile Ala Trp Leu Val Lys Xaa
Arg 20 25 30 <210> 37 <211> 30 <212> PRT <213> Artificial Sequence <220>
<223> Mutagen <221> VARIANT <222> 2 <223> Xaa = Ai b

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 29 <223> Xaa = beta-Al a
(bet a- al<§i‘1?>né <221> VARI ANT <222> <223> this sequence has an ani dated
c-term r‘f 3300> 37 H s Xaa GQu dy Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Gu %Art % ENy Ala Ala Lys Gu Phe Ile Ala Trp Leu Lys Lys Xaa
Arg 20 25730 ﬁlﬁ BSgﬁilb 30 <212> PRT 18 <213> Artificial Sequence
<220> <228@> Muit agen

<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
«<222> 29
<223> Xaa = beta-Ala (beta-alanine}

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 5
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 6

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30 ‘
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 6
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Giu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 7

<211> 30

<212> PRT

<213> Artificial Seguence



<221> VARI ANT <222> 2 <223> Xaa = Aib (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222>
<223> this sequence has an am dated c-termnus <400> 38 Hs Xaa Qu Ay
Thr Phe Thr Ser Asp Val Ser Lys Tyr Leu du Gy 15 1015 Gn Ala Ala Lys
Leu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 39 <211> 30 <212>
PRT <213> Artificial Sequence <220> <223> Mitagen <221> VARI ANT <222> 2
<223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 30 <223>
Xaa = DArg <221> VARI ANT <222> <223> this sequence has an am dated
c-term AEEP> <400> 39 --- His Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser
Tyr Leu“&1 P92 5 10 15 dn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys
Ay Xaa 29,30,,»<210> 40 <211> 31 <212> PRT <213> Artificial Sequence
<220> <2%>> UtAgEN 19 <221> VAR ANT

<223> Xaa = Aib {alpha-amincisocbutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<40Q0> 7
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 8

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29, 31
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = N-epsilon-tetradecanoyl-lysine

(o <221> VARIANT
<222>
<223> thisg sequence has an amidated c-terminus

<400> 8
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 8

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
«<222> 2, 29



P

<222> 2 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT <222>
29 <223> Xaa = beta-Ala (beta-al anine) <221> VARI ANT <222> 31 <223> Xaa =
D-Arg <221> VARI ANT <222> <223> this sequence has an am dated c-term nus
<400> 40 H's Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu u dy 1
510 15 Gn Ala Ala Lys Au Phe Ile Ala Trp Leu Val Lys Xaa Arg Xaa 20 25
30 <210> 41 <211> 30 <212> PRT <213> Astificial Sequence <220> <223>

Mit agen <221> VARIANT <222> 2, 21 <223> Xaa = Ai b (al pha-ani noi sobutyric
acid) <221> VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-al anine) <221>
VARl ANT<42322%aa 2253 (phphe-3BHIreABR WASC &v1ahi dated c-terminus <400> 41 His

Xaa du
An A a%égéé

<211> 3 23S

<221>
<222>
<223>

<400>

Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy --- 15 10 15
EZ?Ayga Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 42

> PRL32132 dALLidh Ci@linSequence  <220> <223> Mit agen
VARIANT

this sequence has an amidated c-terminus

9

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

3

5 10 15

Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa

«<210>
<211>
o <212>
b <213>
<220>
<223>

<221>
<222>
<223>

<221>
<222>
<223>
<221>
<222>
<223>
<400>

1

20 25 30

10

30

PRT

Artificial Sequence

Mutagen

VARIANT

2, 29

Xaa = Alb (alpha-aminoisobutyric acid)
VARIANT

30

Xaa = N-epsilon-dodecanesulfonyl-lysine
VARIANT

this sequence has an amidated c-terminus

i0

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

5 10 i5

Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa

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

<220>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

20 25 30

11

30

PRT

Artificial Seguence

Mutagen

VARIANT
2, 29
¥aa = Alb (alpha-aminoisobutyric acid)

VARIANT
30
Xaa =



<221> VARI ANT 20 <222> 2, 21 <223> Xaa = Aib (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 29, 31 <223> Xaa = beta-Al a (beta-al ani ne) <221>

VARI ANT <222> <223> this sequence has an am dated c-term nus <400> 42 His
Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du dy 15 10 15 dn
Ala Ala Lys Xaa Phe Ile Ala Trp Leu Val Lys Xaa Arg Xaa Arg 20 25 30 <210>
43 <211> 33 <212> PRT <213> Artificial $quence <220> <223> Mit agen

<221> ' VARI ANT <222> 2, 21 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 29, 31 <223> Xaa = beta-Al a (beta-al anine) <221>

VARI ANT <2223-er9i23s- thi(§-sdqadeed -hasirehazificdaacsdy ELtveing nus  <400> 43 Hi s
Xaa G u Gg}Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn

Ala A a‘ﬁg Xa3"Bffe 11e Al a Trp Leu Val Lys Xaa Arg Xaa Arg 20 25 30 Arg
<210> 425552132, 30,5242, PRT, s2ddz.ArdiLlgial Sequence <220> <223>
Mut agen

<400> 11

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 12

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminocisobutyric acid)

<221> VARIANT
<2225 30
<223> Xaa = 1l-({4-tetradecyl-piperazine}asparagine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 12
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 13

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = (l-tetradecylamino)asparagine

<221> VARIANT
«<222>
<223> this seguence has an amidated c-terminus



o

<221> VARI ANT <222> 2 <223> Xaa = A b (al pha-am noi sobutyric acid) 21
<221> VARI ANT <222> 29 <223> Xaa beta- Al a (beta-al ani ne) <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 44 H's Xaa G u
Gy Thr Phe Thr Ser Asp Val Ser Lys Tyr Leu Gu Gy 15 10 15 dG@n Ala Ala
Lys Lys Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 45 <211> 30
<212> PRT ~.. <213> Artificial Sequence 7<220> <223> Mutagen <221> VARI ANT
<222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT <222>
29 <223> Xaa = beta-Ala (beta-alanine) <221> VAR ANT <222> <223> this
sequence has an am dated c-term nus <400> 45 H s Xaa Gu Ay Thr Phe Thr

Ser As <%H> d 5 dn A Lys Lys Phe 11
e eeed s i R iSh e b b2 49 42 s N‘% L R o
Artifickal ﬁs%%%& Gia29n> f@@%ﬁ&%@a@& Vai2§9g> x}(éFS!d%

<210> 14

<211> 31

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-amincisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222> 31
<223> Xaa = beta-alanine

<221> VARIANT
<222 .
<223> Xaa = this sequence has a hydroxylated c¢-terminus

<400> 14
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Xaa
20 25 30

<210> 15

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb {alpha-amincisobutyric acid)

<221> VARIANT
<222> 30
«<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
«<222>
<223>» this sequence has a hvdroxylated c-terminus



<222> 2 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT <222>
29 <223> Xaa = beta-Ala (beta-alanine) <221> VARI ANT 22 <222> <223> this
sequence has an amidated c-term nus <400> 46 H's Xaa Qu @y Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 1510 15 dG@n Ala Ala Lys Qu Phe Ile
Ala Trp Leu Val Lys Xaa Arg Ay Arg 20 25 30 <210> 47 <211> 30 <212> PRT
<213> Artificial Sequence <220> <223> M# agen <221> VARIANT <222> 2
<223> Xaa = Al b (al pha-am noisobutyric acid) <221> VARI ANT <222> 29 <223>
Xaa = bet a- Ala (beta-al anine) <221> VARIANT <222> <223> this sequence has

an am d&fee rmi.nus  <400> 47 His Th Thr, Ser Asp Va
Ser Ser ﬁrxef" ﬁ? q}yd‘ Fhe TthSQ_L]‘SAS@V %Afg%r Afa T,Xr g]r“:d E?'E’he lle Ala Trp Leu
Val Arg ﬁ¥913 Pha2kQ> ﬂ§1§g;i?.§g_A§ggg@ ggj 2213> Artificial
Sequence <220> NU tagen <22%z VARI ANT <222-

<210> 16

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

«<221> VARIANT
<222> 2, 29 :
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-1i-c¢yclohexanecarboxylic acid)

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus

<400> 16

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Liys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Arg
20 25 30
<210> 17
<211> 30
<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2,29
<223> Xaa = alpha-aminoisobutyric acid

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400=> 17
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30
<210> 18
<211i> 30

<212> PRT



<223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 29 <223>
Xaa = D-Arg <221> VAR ANT <222> <223> this sequence has an am dat ed
c-termnus <400> 48 Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Qu @y 23 151015 dn Ala Ala Lys Gu Phe Ile Ala Trp Leu Val Lys
Xaa Arg 20 25 30 <210> 49 <211> 31 <212> PRT <213> Artificial Sequence
<220> <223> Miutagen <221> VARI ANT <222% 2 <223> Xaa = A b

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 29 <223> Xaa = beta-Al a
(beta-al anine) <221> VARI ANT <222> <223> this sequence has an am dat ed
c-terni Nas>> 24005°39! 1§6u%%& G u Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr

Leu Gu_ ¥ 151015 dAn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa
Arg Arg_ 20,25 380 .,<210> 50 <211> 30 <212> PRT <213> Artificial Sequence
<220> <223> Mutagen <221> VARI ANT <222> 2 <223> Xaa = Al b

(al pha- apppoivaebuyri c aci d)
<222> 2, 18, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 18
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Xaa Ala Lys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Arg
20 25 30

<210> 19

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2,29
<223> Xaa = Aib {(alpha-amincisocbutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 18
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Ala Ala Lys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Arg
20 25 30
<210> 20
<211> 30
<212> PRT
<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminciscbhutyric acid)



<221> VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 50 His Xaa G u
Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Ay 15 10 15 dn Ala Ala
Lys Qu Phe Ile Ala Phe Leu Val Lys Xaa Arg 20 25 30 <210> 51 24 <211> 30
<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2, 29 <223> Xaa = Ai b (al pha-am noil§obutyric acid) <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 51 H's Xaa G u
Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Ay 15 10 15 dG@n Ala Ala
Lys G u Bhe” ITE A Phe Leu Val Lys Xaa Arg 20 25 30 <210> 52 <211> 30
<212> P < > értkgiqhgh.§equence <220> <223> Mutagen <221> VAR ANT
<222> 2, 55 <293> Kaq E°A D (al pha-am noi sobutyric acid) <221> VARI ANT
<222> 25,5223xpXa@ = Nal (naphthyl al ani ne) <221> VARI ANT <222>

<222>
<223> this sequence has an amidated c-terminus

<400> 20
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 21

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2,29
<223> Xaa = Aib (alpha-aminoiscobutyric acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c¢-terminus

<400> 21
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 22
{ <211> 30
<212> PRT
<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT I
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 22



<223> this sequence has an am dated c-term nus <400> 52 His Xaa Qu Qy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn Ala Ala Lys
AQu Phe Ile Ala Xaa Leu Val Lys Xaa Arg 20 25 30 <210> 53 <211> 30 <212>
PRT <213> Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2,
29 25 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VARI ANT <222>
22, 25 <223> Xaa = Nal (naphthyl al ani ne) 11<221> VARI ANT <222> <223> this
sequence has an amidated c-term nus <400> 53 H's Xaa Qu @y Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu u dy 1510 15 dn Ala Ala Lys Qu Xaa Ile
Al a Xaa %éux%ﬁlﬁﬁyx%‘ APg VG 2% é‘ﬁpd‘;&lé%r 547 DF15EFIN 290> PRT <213>
Artifici quen 23 t Al <222> 2, 29 <223>
Xaa = §f E@a(\?ﬂ'ﬁgn((;)lUlsoEut%yr|}(?:1‘321/1#f ‘é%%%%/A% <222> 25 <223> Xaa =
Nal (napht hyI aI ani ne) <221> VARI ANT <222> <223> this sequence has an

am dat ed2¢et ersm nus  <400> 54
<211> 30
«<212> PRT
<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-gpsilon-decancyl-lysine

<221> VARIANT
<222>
<223> this sequence has a hydroxylated c¢-terminus

<400> 23
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 24

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222>
<223> Xaa = N-epsilon-decanoyl-lysine

<221> VARIANT
<222>
<223> this seguence has a hydroxylated c-terminus

<400> 24
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Lys Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30



Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 15 10 15
Gn Ala Ala Arg Qu Phe Ile Ala Xaa Leu Val Arg Xaa Arg 20 25 30 <210> 55
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> <223> this sequence has an am dated c-termnus 26 <400> 55
His Xaa Qu Ay Thr Phe Thr Ser Asp Val %ér Ser Tyr Leu Qu Ay 1 5 10 15
Gn Ala Ala Arg Qu Phe Ile Ala Phe Leu Val Arg Xaa Arg 20 25 30 <210> 56
<211> 30 _.<212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <2385 g 2, 29 ~.. <223> Xaa = Ai b (al pha-ani noi sobutyric acid)
<221> V. 222> 13, 25 <223> Xaa = Nal (naphthylal anine) <221> VARl ANT
<222> <2243> P@@i_@icgggug&{;}gng@s an amdated c-termnus <400> 56 His Xaa Qu
Gy Thr Phe Thr Ser Asp Val Ser Ser Xaa Leu Gu Gy 15 10 15 dG@n Ala Ala
Lys Gu<kPhe-11e Ala Xaa Leu Val Lys Xaa Arg 20 25 30

<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib {(alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-alanine

<221> VARIANT

<222> 30

<223> Xaa = N-epsilon-4-(2-amincethyl)-1-carboxymethyl-piperazine-
decancyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 25
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 i5
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 26

<211> 32

<212> PRT

<213> Artificial Sequence

o <220>
A <223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid}

<221> VARIANT
<222> 31
<223> Xaa = Ava (S5-amincvaleric acid)

<221> VARIANT
<222> 32
<223> Xaa = Ado {l12-aminododecancic acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 26
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tvyvr Leu Glu Gly



<210> 57 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mutagen
<221> VARI ANT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 6, 25 <223> Xaa = Nal (naphthylal anine) <221> VAR ANT
<222> <223> this sequence has an am dated c-termnus <400> 57 H s Xaa G u
Gy Thr Xaa Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 15 10 15 Gn Ala Ala
Lys Qu Phe Ile Ala Xaa Leu Val Lys Xaa Mg 27 20 25 30 <210> 58 <211> 30
<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyri o aci d <221> VARI ANT

<222> 307<223> Xa \;E\jlﬁe oyl -l ysine <40 g s Xaa Gu Gy
Phe%‘i'lﬁ%gl af: %rg %E Iger}g]'layr i Leudysl ér?/ f ! aiglaaGl n Ala Ala Lys
G u Phe Ile A a Trp Leu Val Lys Xaa Xaa 20 25 30 10> 59 <211> 30 <212>

PRT <213z1¢¥ bisficial Sequence
<211i> 33
<212> PRT
<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-amincisobutyric acid)

<221> VARIANT
<222> 32
<223>» Xaa = Ava (S5-aminovaleric acid}

<221> VARIANT
<222> 33
<223> Xaa = Ado (l2-aminododecanocic acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 27
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Asp Xaa
20 25 30
Xaa

<210> 28

<211> 31

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 31
<223> Xaa = Aun (li-aminoundecanoic acid)

<400> 28
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa
20 25 30



<220> <223> Mutagen <221> VARI ANT <222> 2, 29 <223> Xaa = Aib
(al pha-am noi sobutyric acid) <221> VAR ANT <222> 20 <223> Xaa =
N- epsi | on-decanoyl -l ysi ne <221> VAR ANT <222> <223> this sequence has an
am dated c-termnus <400> 59 Hs Xaa Au @y Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Au dy 151015 dn Ala Ala Xaa Qu Phe Ile Ala Trp Leu Val
Arg Xaa Arg 20 25 30 <210> 60 <211> 30 14212> PRT <213> Artificial
Sequence <220> <223> Mutagen 28 <221> VARI ANT <222> 2, 29 <223> Xaa = Ai b
(al pha-am noi sobutyric acid) <221> VARI ANT <222> 30 <223> Xaa =
N- epsi | on- dodecanoyl -l ysi ne <221> VARI ANT <222> <223> this sequence has
an ani daB&¢r @2term nus <400> 60 His Xaa AQu Ay Thr Phe Thr Ser Asp Val
Ser Ser <%} B8u Au Ay 1510 15 dn Ala Ala Arg GQu Phe Ile Ala Trp Leu
Val Arg X X8a, 20.95 30 <010> 61 <211> 31 <212> PRT <213> Artificial
Sequencé’ <2205

<220>

<223> Mutagen

<221> VARIANT
<222> 2, 11, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<400> 29
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Xaa Ser Tyr Leu Glu Gly
1 5 i0 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 30

<211> 33

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoiscbutyric acid}

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala {(beta-alanine)

<221> VARIANT
«<222> 31
<223> Xaa = D-Asp

<221> VARIANT
<222> 32
<223> Xaa = Ava (5-aminovaleric acid}

«<221> VARIANT
<222> 33
<223> Xaa = Aua {ll-aminoundecancic acid)

<400> 30
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30
Xaa
<210> 31

<211> 30



<223> Mutagen <221> VARI ANT <222> 2 <223> Xaa = Aib
(al pha-am noi sobutyric acid) <221> VAR ANT <222> 29 <223> Xaa = beta-Al a
(bet a-al ani ne) <221> VARI ANT <222> 31 <223> Xaa = 0-decanoyl -serine <221>
VARI ANT <222> <223> this sequence has an am dated c-termnus <400> 61 H s
Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du dy 15 10 15 dn
Ala Ala Lys Au Phe Ile Ala Trp Leu Val 1¥s Xaa Arg Xaa 20 25 30 <210> 62
<211> 33 <212> PRT <213> Artificial Sequence <220> <223> Mitagen 29
<221> VARI ANT <222> 2, 21 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221> VARIANFR2222> 29, 31 <223> Xaa = beta-Al a (beta-al anine) <221>
VARI ANT <&2P22r83f1£298 5equep<® N- epsi | on- oct anoyl - | ysi ne  <400> 62 Hi s Xaa
Gu dy_ 5>Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu @y 15 1015 dn Aa
Ala Lys_ lﬁngaglelne Ala Trp Leu Val Lys Xaa Arg Xaa Arg 20 25 30 Xaa <210>
63 <211> 31

<221> VARIANT

<222> 29
<223> Xaa = beta-ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 31
His Gly Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<21i0> 32

<21i1> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

«221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-azlanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

’ <400> 32
{ His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
) 1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 33

<211> 30

«<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
«<222> 2
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)



..
// -

<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT

<222> 2 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT <222>
29 <223> Xaa = beta-Ala (beta-alanine) <221> VARI ANT <222> 31 <223> Xaa
on-octanoyl -l1ysine <221> VARI ANT <222> <223> this sequence has an

N- epsi |

am dated c-term nus <400> 63 Hs Xaa Gu Ay Thr

Ser Tyr

(al pha-

Phe Thr Ser Asp Val Ser

Leu Qu @y 1510 15 dn Ala Alta Arg Qu Phe Ile Ala Trp Leu Val
Arg Xaa Arg Xaa 20 25 30 <210> 64 <211> 31 <212> PRT <213> Artificial
Sequence <220> <223> Mutagen 30 <221> VARI ANT <222> 2 <223> Xaa = Al b

am noi sobutyric acid) <221> VARI ANT <222> 29 <223> Xaa

(bet a- af &P nE)RTARD21> VARI ANT <222> 31 <223> Xaa = .
N epsi | -BQe%nsogL- Ieggéggas <221> V%Iﬁl ézl\]{l;:rfn222> <223> this sequence has an
<4003 aa du

am dat ed” ¢t €r'm nus.

Ser Tyr

82 e

Ay Qu Gy 15 10 15
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu
1 5 10 i5
Glu Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30
<210> 34
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

«221> VARIANT
<222> 29
<223> Xaa = Aib (alpha-aminoisobutyric acid}

<221> VARIANT
<222>
<223> this sequence has an amidated c¢-terminus

<400> 34
His Gly Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

«<2i0> 35

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala {beta-alanine)

<221> VARIANT
<222>
<223> this seguence has an amidated c¢-terminus

<400> 35
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Lys Tyr Leu Glu Gly
1 5 10 i5

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg

bet a- Al a

@“i/s Thr Phe Thr Ser Asp Val Ser



An Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa 20 25 30 <210>
65 <211> 31 <212> PRT <213> Artificial Sequence <220> <223> Mitagen

<221> VARI ANT <222> 2 <223> Xaa = A b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 29 <223> Xaa = beta-Ala (beta-al anine) <221> VAR ANT <222>
31 <223> Xaa = N-epsilon-tetradecanoyl -lysine <221> VAR ANT <222> <223>
this sequence has an am dated c-term nusi7<400> 65 H's Xaa Gu Ay Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 15 1015 dn Ala Ala Arg A u Phe
Ile Ala Trp Leu Val Arg Xaa Arg Xaa 20 25 30 <210> 66 <211> 30 <212> PRT
<213> Artificial Séquence 31 <220%5<223> Mutagen 221> VARIANT <222> 2
<223> Xaa.= Abc (1-am no-I|-cycl opentanecarboxylic acid) <221> VAR ANT
<222> { >>36hi s sequence has an am dated c-term nus <400> 66 His Xaa GQu
Ay Thr _ g'@}% Ser Asp Val Ser Ser Tyr Leu du dy 15 10 15 dn Ala Ala

Lys G u.Bhe. ld-eiAldaTrfakesdal Lys Gy Arg

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Alib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine}

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 36
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Leu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 37

<211>= 30

<212> PRT

<213> Artificial Sequence

«<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib {(alpha-aminoisobutyric acid}

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARTANT
<222>
<223> this sequence has an amidated c-terminus

<400> 37
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Lys Lys Xaa Arg
20 25 30
<210> 38
<211l> 30

<212> PRT



20 25 30 <210> 67 <211> 30 <212> PRT <213> Artificial Sequence <220>
<223> Mutagen <221> VARI ANT <222> 1 <223> Xaa = Tna-Hi s

(N, N-t et ranet hyl ami di no- hi stidine) <221> VARI ANT <222> <223> this
sequence has an amidated c-term nus <400> 67 Xaa Ala Qu Gy Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dG@n Ala Ala Lys Qu Phe Ile
Ala Trp Leu Val Lys Ay Arg 20 25 30 <21®> 68 <211> 31 <212> PRT <213>
Artificial Sequence <220> <223>Mutagen <221> VARI ANT <222> 2 <223> Xaa =
Ai b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 29 <223> Xaa =

bet a- Al a2tbefatdligarhdeauar®]> VARI ANT 32 <222> 31 <223> Xaa = Aec
(4-(2-am noet hyl ) - 1-carboxynet hil - pi perazi ne) <221> VARI ANT <222> <223>
this seégsgﬁc%upgsnan anmi dated c-termnus <400> 68 His Xaa Gu Gy Thr Phe
Thr Ser p Va Sér ser Tyr Leu Au @y 15 1015 dn Ala Ala Lys du Phe

e Ala.Ts5p Lerr¥al Lys Xaa Arg Xaa 20 25 30

222> 2
<223> Xaa = Aib {(alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala {(beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 38
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Lys Tyvr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Leu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 39

<211> 30

<212> PRT

<213> Artificial Sequence

. <220
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib {(alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = D-Arg

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 38
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tvyvr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Xaa
20 25 30

<210> 40

<211> 31

<212> PRT

<213> Artificial Sequence

T <220>
<223> Mutagen



<210> 69 <211> 32 <212> PRT <213> Artificial Sequence <220> <223> Muitagen
<221> VARI ANT <222> 2 <223> Xaa = A b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222>
32 <223> Xaa = Aec (4-(2-am noethyl)-I-carboxynethil-piperazine) <221>
VARI ANT <222> <223> this sequence has an am dated c-termnus <400> 69 H s
Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser $8r Tyr Leu Au Ay 15 10 15 Gn
Ala Ala Lys Gu Phe Ile Ala TrpLeu Val Lys Xaa Arg Ay Xaa 20 25 30 <210>
70 <211> 32 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <23?22@R?AI‘3223> Xaa = Ai b (al pha am' noi sobutyric acid) <221>

VARI ANT 22 9 33, 223> X ng‘i % et a- al ani ne) <221> VARI ANT
<222> 31, a?23 a1 am(‘ 19( he rlncogf @I ) - 1- car boxymet hyl - pi per azi ne)
<221> VABEM;;@% <223> this sequence has an am dated c-term nus <400>
7

<222> 29
<223> Xaa = beta-Ala (beta-alanine)

«<221> VARIANT
<222> 31
«<223> Xaa = D-Arg

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 40
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg Xaa
20 25 30

<210> 41

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<Z221> VARITANT
«222> 2, 21
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222= 29
<223> Xaa = beta-2ala {beta-alanine)

<221> VARIANT
<222>
<223> this seqguence has an amidated c-terminus

<400> 41
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Xaa Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 42

<211> 32

<212> PRT

<213> Artificial Seguence

«<220>
<223> Mutagen

<221> VARIANT



Hs Xaa GQu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr.Leu Qu dy 1 5 10 15
Gn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa Arg Xaa Xaa 20 25 30
<210> 71 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen
<221> VARI ANT <222> 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> <223> this sequence has an am dated c-termnus <400> 71 H's
Ala Gu-dy Thr Phe Thr Ser Asp Val Ser Zer Tyr Leu Qu @Ay 15 10 15 dn
Ala Ala Lys GQu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 - <210> 72
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT<2%<222> 289 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222>
<223> t At "sEYuentt® NESPHH BT UHECBY Y E etHihus  <400> 72 His Ala Gu Gy
Thr Phe<§%(rg 9P Val Ser Ser Tyr Leu Gu Gy 15 10 1534 Gn Ala Ala
Lys d u, %%3 a Trp Leu Val Lys Xaa Arg 20 25 30 <210> 73 <211> 30

<212> PRI23> Xxaa = beta-Ala (beta-alanine)

v

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 42
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Xaa Phe Ile Ala Trp Leu Val Lys Xaa Arg Xaa Arg
20 25 30

<210> 43

<211> 33

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> "VARIANT
<222> 2, 21
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29, 31
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 43
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Xaa Phe Ile Ala Trp Leu Val Lys Xaa Arg Xaa Arg
20 25 30
Arg

<210> 44

<21i> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)



—

<213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT <222> 1
<223> Xaa = N-al pha-Me-H s (N-nethyl histidine) <221> VARI ANT <222> 2, 29
<223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT <222> <223>
this sequence has an ami dated c-termnus <400> 73 Xaa Xaa G u @y Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 15 10 15 Gn Ala Ala Lys G u Phe
Ile Ala Trp Leu Val Lys Xaa Arg 20 25 321 <210> 74 <211> 30 <212> PRT
<213> Artificial Sequence <220> <223> Miutagen <221> VAR ANT <222> 1
<223> Xaa = N-al pha-Me-H s (N-methyl histidine) <221> VARI ANT <222> 2
<223> Xé%@l*“ EPBHIANA| pha- ami noi sobutyric acid) <221> VAR ANT <222> 29 <223>
Xaa = %ng?ﬁ (beta-glan é <221> VAR ANT <222> <223> this sequence has
an ani dated & ?erm ST Lﬁ?ﬁ YE¥AH Xaa Gu @y Thr Phe Thr Ser Asp Val
Ser Ser Jyr. Lesk Gy Gy 1510 15 Gn Ala Ala Lys Gu Phe Ile Ala Trp Leu
Val Lys.@a Arg 35 20 25 30 <210> 75

<223> this sequence has an amidated c-terminus

<400> 44
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Lys Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Lys Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 45

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARTANT
<222>
<223> this sequence has an amidated ¢-terminus

<400> 45
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Lys Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 46

<211i> 32

«212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT



<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 1 <223> Xaa = N-al pha-Me-H s (N-nethyl histidine) <221>
VARI ANT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> <223> this sequence has an amidated c-term nus <400> 75 Xaa
Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du dy 15 10 15 dn
Ala Ala Arg Gu Phe Ile Ala Trp Leu Val A g Xaa Arg 20 25 30 <210> 76
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 1 <223> Xaa = N-al pha I\/b Hi s (N-al fa-methyl histidine)

<221> VA L£222> 2 <223> Xaa % ha- am noi sobutyric acid) <221>
VARI ANT <8957 5hb% Seguance,bas anpapidafe (6% "8Fani ne) <221> VAR ANT <222>

<223> thj§y;.sgguence has an am dat ed c-termnus <400> 76 Xaa Xaa Gu Ay

Thr PheHI rXageém%;@yVﬁJr e qﬁers&yhsl;%l%& a..:y Ty% r5901@145;1ydl n Ala Ala Arg
Gu Phe kle Ala Trp Leu Val Arg Xaa Ang 20
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg Gly Arg
20 25 30

<210> 47

<211> 30

<212> PRT

«<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid}

<221> VARIANT
«<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 47
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Tle Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 48

<211> 30

<212> PRT

<213> Artificial Seqgquence

<220>
<223> Mutagen

«<221> VARIANT
<2222
<223> ¥aa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = D-Arg

<221> VARIANT
<222>
<223> this segquence has an amidated c-terminus

<400> 48
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tvyvr Leu Glu Gly



36 <210> 77 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2 <223> Xaa = Al b (al pha-am noi sobutyric
acid) <221> VARI ANT <222> 29 <223> Xaa = A6C
(1-am no- | - cycl oxexanecar boxylic acid) <221> VAR ANT <222> <223> this
sequence has an am dated c-term nus <400> 77 H's Xaa Qu Gy Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu @y 1 52310 15 dn Ala Ala Lys Qu Phe Ile
Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 78 <211> 30 <212> PRT <213>
Artl f| ci aI Sequence <220> <223> I\/Uta en <221> VARI ANT <222> 2 <223> Xaa
i noi sq r ci.d) ggAm ANT <222%° 29 <223> Xaa = Ab5c

(1 am n%’F g? 1 opet Ecéﬁ)&?lﬁl@ &‘f’u V82 AR <222> <223> this
sequence has an am dat ed c-term nus <400> 78 H's Xaa A u Ay Thr Phe Thr
Ser Asp.Ma- oer Ser Tyr Leu Qu dy 1510 15 dn Ala Ala Lys Qu Phe Ile
Ala Trp<imu Yal Lys Xaa Arg 20 25 30 <210> 79

<212> PRT

<213> Artificial Sequence

<220>
«<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 49
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg Arg
20 25 30

<210> 50

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib {(alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 50
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Giu Phe Ile Ala Phe Leu Val Lys Xaa Arg
29 25 30

<210> 51



<211> 30 <212> PRT <213> Artificial Sequence 37 <220> <223> Mitagen

<221> VARI ANT <222> 2 <223> Xaa = A b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 29 <223> Xaa = D-Ala <221> VAR ANT <222> <223> this
sequence has an amidated c-term nus <400> 79 H's Xaa Qu Gy Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dG@n Ala Ala Lys Qu Phe Ile
Ala Trp Leu Val Lys Xaa Arg 20 25 30 <240> 80 <211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2, 29 <223>
Xaa = A b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 26 <223> Xaa =
A5c (1-akiiro3P-cycl opentanecarboxylic acid) <221> VARI ANT <222> <223>
this segukiic€fhas an amidated c-termnus <400> 80 His Xaa Au Ay Thr Phe
Thr Ser “AsP VAt i8¢ SEFTMSA°Ley Qu Ay 1 5 10 15 Gn Ala Ala Lys A u Phe
Ile Ala_JIp Xaa Val Lys Xaa Arg 20 25 30 <210> 81 <211> 30

<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-aminoisobutyric acid)

«<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<400> 51
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Phe Leu Val Lys Xaa Arg
20 25 30

<210> 52

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alib {alpha-aminoisobutyric acid)

<221> VARIANT
<222> 25
<223> Xaa = Nal (naphthylalanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 52
Higs Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Xaa Leu Val Lys Xaa Arg
20 25 30

<210> 53

«<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29



<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT 38
<222> 2, 24, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VAR ANT
<222> <223> this sequence has an am dated c-term nus <400> 81 Hi s Xaa G u
Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 15 10 15 dG@n Ala Ala
Lys Qu Phe Ile Xaa Trp Leu Val Lys Xaa Arg 20 25 30 <210> 82 <211> 30
<212> PRT <213> Artificial Sequence <220 <223> Miutagen <221> VARI ANT
<222> 2, 19, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VARI ANT
<222> <223> this sequence has an am dated c-termnus <400> 82 Hi s Xaa Qu
Ay Thr <Ph& The -SéibAsgriatamdpeisseptymyic ¢eif)du Ay 1 5 10 15 dn Ala Xaa
Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 83 <211> 30
<212> ng“éziz’ A i i cial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2::2?@ 542 =>N§§a(n§pﬂ®1gﬂrﬁ|ﬁéi am noi sobutyric acid) <221> VARI ANT

<221> VARTANT
<222>
<223> this sequence has an amidated c-terminus

<400> 53
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Xaa Ile Ala Xaa Leu Val Lys Xaa Arg
20 25 30

<210> 54

<211=> 30

«<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

«221> VARIANT
<222> 25
<223> Xaa = Nal (naphthylalanine)

<221> VARTANT
<222>
<223> this sequence has an amidated c-terminus

<400> 54
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Xaa Leu Val Arg Xaa Arg
20 25 30

<210> 55

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus



<222> 10, 14 <223> Xaa = A6C (1-am no-I|-cycl ohexanecarboxylic acid) <221>
VARI ANT <222> <223> this sequence has an am dated c-term nus <400> 83 Hi s
Xaa Qu Ay Thr Phe Thr Ser Asp Xaa Ser Ser Tyr Xaa Gu dy 39 1 5 10 15
An Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 84
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 10, 23, 26 <223> Xaa = A6cCc (1-am no-I|-cycl oxexanecarboxylic
acid) <221> VARI ANT <222> <223> this sequence has an ami dated c-term nus
<400> 84 H's Xaa Qu Ay Thr Phe Thr Ser Asp Xaa Ser Ser Tyr Leu u dy 1
5 10 15<4@m>pAla Ala Lys Qu Phe Xaa Ala Trp Xaa Val gs Xaa Arg 20 25 30
<210> 8§l%§ff>G%ﬂG1¥ﬂ12>PWh€2%>A’?\? tV‘Ph%ﬁraPe’SééfﬁeIr?éle LwF3y> <223> Mutagen

<221> VARLANT égglg, 33 T28%I9R. Toll Rl AlPHE AL 6P sobutyric aci d)

<210> 56

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 13, 25
<223> Xaa = Nal {(naphthylalanine)

<2Z221> VARIANT
<222>
<223> this segquence has an amidated c-terminus

<400> 56
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Xaa Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Xaa Leu Val Lys Xaa Arg
20 25 30

<210> 57

<211= 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
«<223> ¥Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 6, 25
<223> Xaa = Nal {(naphthylalanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 57
His Xaa Glu Gly Thr Xaza Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gin Ala Ala Lys Glu Phe Ile Ala Xaa Leu Val Lys Xaa Arg



. <223> Xaa = A6c (1-am no-I|-cycl ohexanecarboxylic acid) <221> VAR ANT <222>
<223> this sequence has an am dated c-termnus <400> 85 H's Xaa Au Gy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Xaa Qu Ay 15 10 15 dn Ala Ala Lys
AQu Phe Ile Ala Trp Xaa Val Lys Xaa Arg 20 25 30 <210> 86 40 <211> 30
<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2, 29 <223> Xaa = Al b (al pha-am nogsobutyric acid) <221> VARI ANT
<222> 14 <223> Xaa = A6c (1-am no-I|-cycl ohexanecarboxylic acid <221>

VARI ANT <222> <223> this sequence has an am dated c-termnus <400> 86 H s
Xaa GQu Ay Thr PRE Thr Ser Asp VaF>Ser Ser Tyr Xaa2@™@u Ay 15 10 15 Gn
Ala Al a H/o% u Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 87
<211> 3@21 <212> PRT <213> Artificial Sequence <220> <223> Mutagen <221>
VARI ANT_, 5222802, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>

VARI ANT . 52222 2+ 1542321 dahSerk@quence has an amdated c-termnus <400> 87

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-decanoyl-lysine

<400> 58
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Xaa
20 25 30

<210> 59

<21i1> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoigobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-decanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 59
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gin Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 60

<211> 30

<212> PRT

«<213> Artificial Seguence

<220>
«<223> Mutagen



Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 15 10 15
Gn Ala Lys Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 88
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 2, 18, 29 41 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 14 <223> Xaa = A6cCc (1-am no-I|-cycl ohexanecarboxylic
acid) <221> VARI ANT <222> <223> this sBfjuence has an am dated c-term nus
<400> 88 His Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Xaa u dy 1
510 15 Gn Xaa Ala Lys Qu Phe IleAla Trp Leu Val Lys Xaa Arg 20 25 30
<210> 89_<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Muitagen
<221> v%g;lf& ARIENSD> 2, 29 <223> Xaa = Aib (al pha-ani noi sobutyric acid)
<221> VARI'AN] ' <222> 1B < > = . (1-am no-1-cycl ohexanecar boxylic
acid) <221> VAR ,%\ll\ﬁ'zéﬁ%> am%%%fgétg%rslcg%&gnce has an am dated c-term nus
<400> 8 Hi-svXaane u Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu u Qy

<222> 30
<223> Xaa = N-epsilon-dodecanocyl-lysine

<221> VARIANT
«<222>
«<223> this sequence has an amidated c-terminus

<400> 60
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 _ 25 30

<210> 61

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222> 31
«<223> Xaa = O-decanoyl-serine

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<4Q0> 61
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Iie Ala Trp Leu Val Lys Xaa Arg Xaa
20 25 30

<210> 62

<211> 33

«<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen



151015 dn Ala Ala Lys Qu Phe Xaa Ala Trp Xaa Val Lys Xaa Arg 20 25 30
<210> 90 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen
<221> VARI ANT <222> 2, 18, 29 <223> Xaa = Aib (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 23, 26 <223> Xaa = A6¢c (1-am no-I|-cycl ohexanecarboxylic
acid) 42 <221> VARI ANT <222> <223> this sequence has an am dat ed
c-terminus <400> 90 Hs Xaa Gu Ay Thr2Phe Thr Ser Asp Val Ser Ser Tyr
Leu Qu @y 151015 dn Xaa Ala Lys Qu Phe Xaa Ala Trp Xaa Val Lys Xaa
Arg 20 25 30 <210> 91 <211> 30 <212> PRT <213> Artificial Sequence <220>
i <223> WHiagd@RiAED21> VAR ANT <222> 2, 29 <223> Xaa = Aib

(al pha-ai@?@z)ix oﬁjgtpyli)i acid)  <221> VARIANT <222> 6 <223> Xaa = A6C

(1- ami no=F2cyErohdRanctaArBoXP S REEE)1C 859> VARI ANT <222> <223> this
sequence,has ap, g dated c-termnus <400> 91 H's Xaa Gu Ay Thr Xaa Thr
Ser Asp .Vap- Ser Her Tyr Leu du dy 1 5 10 15

<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222> 33
<223> Xaa = N-epsilon-octanoyl-lysine

<400> 62
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Xaa Phe Ile Ala Trp Leu Val Lys Xaa Arg Xaa Arg
20 . 25 30

N Xaa

<210> 63

<21i1> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib {alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 29 :
<223> Xaa = beta-Ala (beta-alanine}

<221> VARIANT —
<222> 31
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARTANT
<222>
<223> this seguence has an amidated c-terminus

<400> 63
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa
20 25 30

<210> 64

<211i> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen



Gn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 92
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-an noi sobutyric acid) <221>
VARI ANT <222> 14 <223> Xaa = Cha (al pha-am no aci d cycl ohexyl al ani ne)

<221> VARI ANT <222> <223> this sequence has an am dated c-term nus 43
<400> 92 Hi's Xaa Qu Ay Thr Phe Thr Ser3#sp Val Ser Ser Tyr Xaa Gu Ay 1
510 15 G@n Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30
<210> 93 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Muitagen
<221> VARI ANT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)
<221> VAR ABHHYS 27 <223> Xaa = A6c (1- am no- | - cycl ohexanecar boxyl i c

aci d) f ARI% [ 222> <223>.t i S seguence has an am dated c-term nus
<400> 93 |sx>?aa 8 Thr Phe rY Ser (As Val Ser Ser Tyr Leu du dy 1

5 10 15.,dnAkaad a Lys Gu Phe Ile Ala Trp Leu Xaa Lys Xaa Arg

<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARTANT
<222> 31
<223> Xaa = N-epsilon-decanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c¢-terminus

<400> 64 )
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa
20 25 30

<210> 65

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoiscbutyvric acid}

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala {(beta-alanine)

<221> VARIANT
<222> 31
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 65
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa
20 25 30

<210> 66

<211i> 30

<212> PRT

<213> Artificial Sequence



20 25 30 <210> 94 <211> 30 <212> PRT <213> Artificial Sequence <220>
<223> Mutagen <221> VARI ANT <222> 2 <223> Xaa = Al b

(al pha- am noi sobutyric acid) <221> VARI ANT <222> 10, 14 <223> Xaa = A6¢C
(1-am no-| - cycl ohexanecar boxylic acid) <221> VAR ANT <222> 29 <223> Xaa =
beta- Al a (beta-al anine) <221> VARI ANT <222> <223> this sequence has an
am dated c-termnus <400> 94 44 H's Xadldu @y Thr Phe Thr Ser Asp Xaa
Ser Ser Tyr Xaa GQu Ay 1 5 10 15 Gd@n Ala Ala Lys Qu Phe Ile Ala Trp Leu
Val Lys Xaa Arg 20 25 30 <210> 95 <211> 30 <212> PRT <213> Artificial
Sequence <220> <223> Mutagen <221> VARI ANT <222> 2, 29 <223> Xaa = Aib
(al pha- agtImoi sobutyric acid) <221> VAR ANT <222> 16 <223> Xaa = beta-Al a
(bet a- a4t &} "*€221> VARI ANT <222> <223> this sequence has an ami dat ed
c-term nys;. sARPZ95 H's Xaa Gu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu G uXag 2

<223> Xaa = AS5c (l-amino-l-cyclopentanecarboxylic acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 66
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Giu Phe Ile Ala Trp Leu Val Lys Gly Arg
20 25 30

«<210> 67

<211> 30

<212> PRT

<213> Artificial Seqguence

<220>
<223> Mutagen

<221> VARIANT
<222> 1
<223> Xaa = Tma-His (N,N-tetramethylamidino-histidine)

<221> VARIANT
<222>

<223> this secquence has an amidated c-terminus

<400> 67

Xaa Ala @lu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
i 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg
20 25 30
<210> 68
<211> 31
<212> PRT

<213> Artificial Seguence

<220>
«<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib {(alpha-amincischutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-ala (beta-alanine}

<221> VARIANT



151015 dn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30
<210> 96 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen
<221> VARI ANT <222> 2, 16, 29 <223> Xaa = Aib (al pha-am noi sobutyric acid)
<221> VARI ANT <222> <223> this sequence has an ami dated c-term nus <400>
96 Hs Xaa Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Xaa 1 5 10
15 dn Ala Ala Lys Qu Phe Ile Ala Trp B2u Val Lys Xaa Arg 20 25 30 <210>
97 <211> 30 <212> PRT <213> Artificial Sequence 45 <220> <223> Mitagen

<221> VARI ANT <222> 2, 18, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)
<221> VARIANT1<222> 26 <223> Xaa = él ami no-| - cycl ohexanecar boxyl i ¢

acid) 2290>*RAR ARF Yo35saminooEyly th §a 8?if:‘(§‘ﬁ§?ellh8§ge§ﬁzé?ﬁ dat ed c-terminus
<400> 97, u @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Ay 1
5 10 15<2%>n Xaa Ala Lys Qu Phe Gu Ala Trp Xaa Val Lys Xaa Arg 20 25 30

<210> 98223> this sequence has an amidated c-terminus

<400> 68
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 1G 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg Xaa
20 25 30

<210> 69

<21il> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222> 32
<223> Xaa = Aec (4-{2-aminoethyl}-l-carboxymethil-piperazine}

«<22i> VARIANT
<222>

<223> this sequence has an amidated c-terminus

<400> 69

Hig Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg Gly Xaa
20 25 30
<210= 70
<211> 32
<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-amincisobutyric acid)

<221> VARIANT
<222> 29



<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 2, 18, 19, 29 <223> Xaa = Aib (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 26 <223> Xaa = A6c (1-am no-I|-cycl ohexanecarboxylic
acid) <221> VARI ANT <222> <223> this sequence has an ami dated c-term nus
<400> 98 H's Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu u dy 1
5 10 15 GQu Xaa Xaa Lys Au Phe GQu A &3Trp Xaa Val Lys Xaa Arg 20 25 30
<210> 99 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen
<221> VARI ANT 46 <222> 2, 18, 19, 29 <223> Xaa = A b

(al pha- a#dnoksobubytd-élacidfa-<221se VAR ANT <222> 10, 14, 26 <223> Xaa = A6C
(1-amno-|-c gcl ohexanecar boxylic acid) <221> VARI ANT <222> <223> this

sequenc‘é g'\“‘g dated c-termnus <400> 99 His Xaa Gu Ay Thr Phe Thr
Ser Asp [ a Lys Au Phe Ile
Al a Trp aa al L )&aa(%%g‘l%e%ﬁlgl 01 %agbl(%gm é’%ﬁ’ 1%%16)1@%03@

<221> VARIANT

<222>

<223> this sequence has an amidated c-terminus

<400> 70
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg Xaa Xaa
20 25 30

<210> 71

<2il> 30

<212> PRT

<213> Artificial Seqguence

<220>
<223> Mutagen

<221> VARIANT
<222> 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 71
His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
i 5 10 15
GIin Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30 -

<210> 72

<211> 30

<212> PRT

«<213> Artificial Sequence

<220
<223> Mutagen

<Z221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 72
His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15



<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT <222>
26 <223> Xaa = A6c (1l-am no-I|-cycl ohexanecarboxylic acid) <221> VAR ANT
<222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222> <223>
this sequence has an am dated c-termnus <400> 100 H's Xaa Gu Ay Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Qu Ay 34 5 10 15 dn Ala Ala Lys G u Phe
Ile Ala Trp Xaa Val Lys Xaa Arg 20 25 30 <210> 101 <211> 30 <212> PRT
<213> Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2 47
<223> X&an 21A| blg é&@@aﬁiméﬂsdﬂ@t?@ dencia) LyxZpa>ANgARI ANT <222> 26 <223>
Xaa = A5c (1-ani nd®l -cycl opent anecaf boxylic acid) ¥221> VAR ANT <222> 29

$<223> Xag, & q§t a-Al a (beta-al anine) <221> VARI ANT <222> <223> this
sequenceg,hds .gn ami dated c-termnus <400> 101 H's Xaa Gu Gy Thr Phe Thr
Ser Asp.Vad. %ﬁ{- Ser Tyr Leu u Qy

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 1
<223> Xaa = N-alpha-Me-His (N-methyl histidine)

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoiscobutyric acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c~terminusg

<400> 73
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 74

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 1
<223> Xaa = N-alpha-Me-Higs {N-methyl histidine}

<221> VARIANT
<222> 2
<223> Xaa = Aib {(alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-2Ala {(beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> T4
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg



151015 dn Ala Ala Lys Qu Phe Ile Ala Trp Xaa Val Lys Xaa Arg 20 25 30
<210> 102 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>

Mit agen <221> VARIANT <222> 2, 18 <223> Xaa = Ai b (al pha-ani noi sobutyric
acid) <221> VAR ANT <222> 29 <223> Xaa = beta-Ala (beta-al anine) <221>
VARI ANT <222> <223> this sequence has an ami dated c-term nus <400> 102
Hs Xaa Qu Ay Thr Phe Thr Ser Asp Val &r Ser Tyr Leu Qu dy 1 5 10 15
G@n Xaa Ala Lys GQu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 103
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 2, 204 <223> Xaa = APb (al pha-am noi sthutyric acid) 48 <221>
VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222>
<223> tAf 2’5 uence has an am dated c-term nus <400> 103 Hs Xaa Au Ay
Thr Phe TIu” Ser Asp Val Ser Ser Tyr Leu Gu Gy 15 10 15

<
<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 1
<223> Xaa = N-alpha-Me-His (N-methyl histidine)

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid}

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 75 .
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gin Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 76

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 1
<223> Xaa = N-alpha-Me-His (N-alfa-methyl histidine}

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala {(beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 76
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Axrg
20 25 30



An Ala Ala Lys Au Phe Ile Xaa Trp Leu Val Lys Xaa Arg 20 25 30 <210> 104
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 2, 19 <223> Xaa = Ai b (al pha-anm noi sobutyric acid) <221>
VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VAR ANT <222>
<223> this sequence has an ami dated c-termnus <400> 104 Hs Xaa Gu Gy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu @Gu Ay 15 10 15 dn Ala Xaa Lys
AQu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 105 <211> 30 <212>
PRT <213> Artificial Sequence <220> <223> Miutagen <221> VAR ANT <222> 2
<223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 10, 23,
26 <223523m 72 A6c (1-am no-1-cycl ohexanecarboxylic acid) 49 <221> VARl ANT
<222> 262 % Xaa = beta-Al a (bet a-al ani ne) <221> VARI ANT <222> <223>

this seqgefice, Das a0, amidaled c-termnus <400> 105

<220>
<223> Mutagen

<221> VARIANT
<222 2
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT

<222> 29
<223> Xaa = Abc (l-amino-l-cycloxexanecarboxylic acid}

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 77
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 78

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
- <222> 2
L <223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = ASc {(l-amino-l-cyclopentanecarboxylic acid}

<221> VARIANT
<222>
<223> this seqguence has an amidated c-~terminus

<400> 78
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 i0 i5
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lvs Xaa Arg
20 25 30

<210> 79

<211i> 30

<212> PRT

<213> Artificial Sequence



Hs Xaa GQu Gy Thr Phe Thr Ser Asp Xaa Ser Ser Tyr Leu u dy 1 5 10 15
G@n Ala Ala Lys Qu Phe Xaa Ala Trp Xaa Val Lys Xaa Arg 20 25 30 <210> 106
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>

VARI ANT <222> 14, 26 <223> Xaa = A6¢C (1-am no-I|-cycl ohexanecarboxylic acid)
<221> VARI ANT <222> 29 <223> Xaa = beta-AkFa (beta-al anine) <221> VAR ANT
<222> <2-23> this sequence has an am dated c-term nus <400> 106 H s Xaa
Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Xaa Gu dy 15 10 15 dn A a
Ala Lys Qu Phe Ile Ala Trp Xaa Val Lys Xaa Arg 20 25 30 <210> 107 <211>
30 <21Z2?PRT <213> Artificial Sequence <220> <223> Mitagen <221> VARI ANT
<222> 283573 M5GGE A b (al pha- ani noi sobutyric acid) <221> VAR ANT 50
<222> 1 <2 = A6¢c (1-am no-I|-cycl ohexanecarboxylic acid) <221>
VAR ANT%%%} %g%ggﬁa

<223> Xaa = Aib ({alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
«<223> Xaa = D-Ala

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus

<400> 79

\ His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gilu Gly
) i 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30
<210> 80
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
«223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-amineciscbutyric acid)

<221> VARIANT
«<222> 26
<223> Xaa = Abc (l-amino-l-cyclopentanecarboxylic acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 80
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 o 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Arg
20 25 30

<210> 81

<211> 30

«<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT



<223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222> <223> this
~sequence has an amidated c-term nus <400> 107 Hs Xaa GQu @y Thr Phe Thr
Ser Asp Val Ser Ser Tyr Xaa Gu Gy 15 10 15 G@n Ala Ala Lys Qu Phe Ile
Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 108 <211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2 <223> Xaa
= Ai b (al pha-am noi sobutyric acid) <221 VARI ANT <222> 29 <223> Xaa =

bet a- Al a (beta-al anine) <221> VARI ANT <222> <223> this sequence has an
am dated c-termnus <400> 108 His Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr<tEr A wedd9e 1 5 10 15 dn Ala Lys Lys Qu Phe Ile Ala Trp Leu Val
Lys Xaa<#ig 28 25280 (alpkppOndiFgbuiis 80dk212> PRT <213> Artificial
Sequence <220> <223> Mutagen <221> VARI ANT <222> 2, 18 <223> Xaa = Aib
(al pha- aftlfoV8BBdTyric acid) <221> VAR ANT <222> 14 51 <223> Xaa = A6cC
(1-ami nd51 eyl ohexanegar hoxyl g apid) _S23%%, VAR ANT

15 sedquence

<400> 81

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Xaa Trp Leu Val Lys Xaa Arg
20 25 30
<210> 82
<211> 30
«212> PRT

<213> Artificial Sequence

<220>
«223> Mutagen

<221> VARIANT
<222> 2, 19, 29
<223> Xaa = Ailb (alpha-aminoisobutyric acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 82
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Xaa Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 83

<211>= 30

<212> PRT

<213> Artificial Sequence

<220> ]
<223> Mutagen

«221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alphe-aminoisobutyric acid)

<221> VARIANT
<222> 10, 14
<223> Xaa = A6¢ (l-amino-l-cyclohexanecarboxylic acid)

«<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<400> 83
His Xaa Glu Gly Thr Phe Thr Ser Asp Xaa Ser Ser Tyr Xaa Glu Gly



<222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222> <223>
this sequence has an amdated c-term nus <400> 109 Hs Xaa GQu @y Thr Phe
Thr Ser Asp Val Ser Ser Tyr Xaa Qu Gy 15 10 15 dn Xaa Ala Lys G u Phe
Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 110 <211> 30 <212> PRT
<213> Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2
1<223> Xaa = Ai b (al pha-am noi sobutyric ggid) <221> VAR ANT <222> 23, 26
<223> Xaa = A6c (1-am no-I|-cycl ohexanecarboxylic acid) <221> VARI ANT <222>
29 <223> Xaa = beta-Ala (beta-alanine) <221> VAR ANT <222> <223> this
sequencelhas an amidat®ed c-term nus <400> 110 Hs Xaal@d u Ay Thr Phe Thr
Ser Asp Na|2GepladysTgiv Py IGeudrld Jrribey Y@ 18 TenAa Ala Lys G u Phe Xaa
Ala Trp Xaa Val Ly¥ Xaa Arg 20 25 38 <210> 111 <2131% 30 <212> PRT <213>
Artifi ci&& >Sq3gluence <220> <223> Mutagen <221> VARI ANT <222> 2, 18 <223>
Xaa = Ai<l§12;;ﬂ3@ha- am noi sobutyric acid)

<212> PRT

<213> Artificial Segquence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminciscbutyric acid)

<221> VARIANT
<222> 10, 23, 26
<223> Xaa = A6c (l-amino-l-cycloxexanecarboxylic acid)

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus

<400> B84

His Xaa Glu Gly Thr Phe Thr Ser Asp Xaa Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Xaa Ala Trp Xaa Val Lys Xaa Arg
20 25 30
<210> 85
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid}

<221> VARIANT
<222> 14, 26
<223> Xaa = Abc (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
«<222>
<223> this seguence has an amidated c-terminus

<400> 85
His Xsa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Xaa Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Arg
20 25 30

<210> 86



52 <221> VARI ANT <222> 23, 26 <223> Xaa = A6¢C
(1-am no- I -cycl ohexanecar boxylic acid) <221> VARI ANT <222> 29 <223> Xaa =
bet a- Al a (beta-al anine) <221> VARI ANT <222> <223> this sequence has an
am dated c-termnus <400> 111 His Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu du dy 15 10 15 dn Xaa Ala Lys Qu Phe Xaa Ala Trp Xaa Val
Lys Xaa Arg 20 25 30 <210> 112 <211> 3040<212> PRT <213> Artifici al
Sequence <220> <223> Mutagen <221> VARI ANT <222> 2 <223> Xaa = Aib
(al pha-am noi sobutyric acid) <221> VARI ANT <222> 6 <223> Xaa = A6C
(1- ami n64t1ty¥ ohexanecar boxylic acid) <221> VARIANT <222> 29 <223> Xaa =
bet a- Al ézﬁg)%tpé{ya#ani pe) <221> VARI ANT <222> <223> this sequence has an
ani dat ed “¢21 éF i hifg® éﬁ?ﬁgn“leu Hs Xaa Au Ay Thr Xaa Thr Ser Asp Val Sei
Ser Tyr Leg,. Gu Ay 15 10 15 dn Ala Ala Lys Gu Phe Ile Ala Trp Leu Val
Lys Xaa Abg 2Rtdoe30 <210> 113 <211> 30 <212> PRT <213> Artificial
Sequence

<221> VARIANT

<222> 2, 289
<223> Xaa = Aib {alpha-aminoiscbutyric acid}

<221> VARIANT
<222> 14
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid

«<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 86
Hig Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Xaa Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 87

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222>
<223> this sequence hag an amidated c-terminus

<400> 87
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Lys Lys Glu Phe TIle Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 88

<211> 3¢

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 18, 29



<220> <223> Mutagen 53 <221> VARI ANT <222> 2 <223> Xaa = Ai b

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 14 <223> Xaa = Cha

(al fa-am no acid- cycl ohexyl al anine) <221> VARI ANT <222> 29 <223> Xaa =
beta- Al a (beta-al anine) <221> VARI ANT <222> <223> this sequence has an
am dated c-term nus <400> 113 His Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr Xaa Qu dy 151015 dn Ala#lla Lys Qu Phe Ile Ala Trp Leu Val
Lys Xaa Arg 20 25 30 <210> 114 <211> 30 <212> PRT <213> Artificial
Sequence <220> <223> Mutagen <221> VARI ANT <222> 2 <223> Xaa = Aib

(al pha- atd¥ToFsdBURYP | G laRd T inUP2RatWARI #NF) <222> 27 <223> Xaa = A6C
(1-am no:J-c Z(A:lluohexanecar boxylic acid) <221> VAR ANT <222> 29 <223> Xaa =
bet a- Al 3 ? arani ne) <221> VARI ANT <222> <223> this sequence has an

ani dat eds £t teLainys 508 11 5 Xea B Gy oIl Phe Thr Ser Asp val
Ser Ser Tyr Leu Ala Lys Qu Phe Ile Ala Trp Leu

Xaa Lys<Xaa x@s:&rg:ANT

<222>
- <223> this gequence has an amidated c-terminus

<4(Q0> 88
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Xaa Glu Gly
1 5 1.0 15
Gln Xaa Ala Lys Glu Phe Ile-Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 89

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
«<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 23, 26
<223> Xaa = A6¢ (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus

<400> 89

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Xaa Ala Trp Xaa Val Lys Xaa Arg
20 25 30
<210> 90
<211> 30
<212> PRT

<213> Artificial Segquence

<220>
«<223> Mutagen

«<221> VARIANT
<222> 2, 18, 29
<223> Xaa = Aib (alpha-aminocisobutyric acid)

<221> VARIANT
<222> 23, 26
<223>» Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)



20 25 30 <210> 115 <211> 30 <212> PRT <213> Artificial Sequence 54 <220>
<223> Mutagen <221> VARI ANT <222> 2 <223> Xaa = Al b

(al pha-am noi sobutyric acid) <221> VAR ANT <222> 16, 29 <223> Xaa =
beta- Al a (beta-al anine) <221> VARI ANT <222> <223> this sequence has an
am dated c-term nus <400> 115 His Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Qu Xaa 1 510 15 dn Ala#alLys Qu Phe lle Ala Trp Leu Val
Lys Xaa Arg 20 25 30 <210> 116 <211> 30 <212> PRT <213> Artificial
Sequence <220> <223> Mutagen <221> VARIANT <222> 2, 16 <223> Xaa = Aib
(al pha-am noi sobutyric acid) <221> VARI ANT <222> 29 <223> Xaa = beta-Al a
(bet a- aFam néftT28¥321> VARI ANT <222> <223> this sequence has an ani dat ed

c-term'ﬁ ” 400> Hi a 9 Y ThL RBhe Thr Ser Asp Val Ser Ser Tyr
Leu Gu %(%a> tllSS&fé&‘%Sce %%%AI al%la%u?spd?ﬁ Phe 11e Ala Trp Leu Val Lys Xaa

Arg 20 2byi3030

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15
Gln Xaa Ala Lys Glu Phe Xaa Ala Trp Xaa Val Lys Xaa Arg
20 25 30
<210> 91
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
«<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoiscbutyric acid}

<221> VARIANT
<222> 6
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

«<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 91 :
His Xaa Glu Gly Thr Xaa Thr Sexr Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

«<210> 92

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {(alpha-aminoisobutyric acid)

«<221> VARIANT
<222> 14
<223> Xaa = Cha (alpha-aminoc acid cyclohexylalanine)

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus



<210> 117 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>

Mut agen <221> VARI ANT <222> 2 55 <223> Xaa = Aib (al pha-am noi sobutyric
acid) <221> VARI ANT <222> 26 <223> Xaa = A6C

(1-am no-| - cycl ohexanecar boxylic acid) <221> VAR ANT <222> 29 <223> Xaa =
beta- Al a (beta-al anine) <221> VARI ANT <222> <223> this sequence has an
am dated c-term nus <400> 117 H's Xaa G4a Gy Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Au dy 151015 du Ala Ala Lys Gu Phe Ile Ala Trp Xaa Va
Lys Xaa A g 20 25 30 <210> 118 <211> 30 <212> PRT <213> Artificial
Sequence40@2M3> <223> Miutagen <221> VARIANT <222> 2, 18 <223> Xaa = Aib
(al pha- é‘t‘r?n’&ﬁas%‘ﬂtﬁ}ﬁl @“ra(?Pﬁ)Thfé‘?‘lﬁsl?/A‘ﬁilAﬁﬁr Sep YEax $3BEaa = AGe

(1-amn y.C hexanegca | i > VARIANT 522> 29 <223> Xaa =
bet a- AI%I?Hgtakg ot 53 %H é%g'%fhbé Eﬁ?é%% Y2223 i s sequence has an
am dated c- ternlnus

<210> 93

<211> 30

<212> PRT
<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-aminoisocbutyric acid)

<221> VARIANT
<222> 27
<223> Xaa = A6c (l-amino-i-cyclohexanecarboxylic acid}

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 93
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 i5
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Xaa Lys Xaa Arg
20 25 30

<2i0> 94

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoiscobutyric acid)

<221> VARIANT
<222> 10,14
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid}

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 94



<400> 118 His Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1
510 15 du Xaa Ala Lys GQu Phe Ile Ala Trp Xaa Val Lys Xaa Arg 20 25 30
<210> 119 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>

Mit agen 56 <221> VARI ANT <222> 2, 18 <223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 26 <223> Xaa = A6¢C

(1-am no-1I-cycl ohexanecarboxylic acid) 221> VARI ANT <222> 28 <223> Xaa =
N-epsil on-octanoyl -1 ysine <221> VARI ANT <222> 29 <223> Xaa = beta-Al a
(beta-al ani ne) <221> VARI ANT <222> <223> this sequence has an am dat ed
c-term fdg Xa4G0» GI.LYQTH ShXdhrGer @Gy Far SPh&eTHIYrSEra Adp &l Ser Ser Tyr
Leu Qu 8y 1510 15 Qu Xaa Ala Ly Gu Phe Ile Al &°Trp Xaa Val Xaa Xaa
Arg 20 f%n:#bla éﬁ(ﬁ’sl@ﬂl £5q [ ezpla EgliffuPﬁTl 335N TI ficial Sequence

<220> <223> Mitagéll <221> VARI ANT2°<222> 2, 18, 19°%223> Xaa = A b

(al pha- agj poiggobutyric acid) <221> VAR ANT <222> 26

<211> 30
<212> PRT
<213> Artificial Sequence

<220>
«223> Mutagen

<221> VARIANT
«222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

«<221> VARIANT
<222> 16
<223> Xaa = beta-Ala (beta-alanine}

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<400> 95
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Xaa
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 96

«<2311> 30

<212> PRT

<213> Artificial Segquence

«<220>
<223> Mutagen

<221> VARIANT
<222> 2, 16, 2%
<223> Xaa = Aib (alpha-aminoiscbutyric acid}

<Z221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 96
Hig Xaa Glu Gly Thr Phe Thr Ser Agp Val Ser Ser Tyr Leu Glu Xaa
1 5 10 15
Gln Ala Ala Lys Glu Phe Tle Ala Trp Leu Val Lys Xaa Arg
20 25 30

«<210> 97

<211> 30

<212> PRT

<213> Artificial Sequence



<223> Xaa = A6cCc (1-am no-I|-cycl ohexanecarboxylic acid) <221> VAR ANT <222>
29 <223> Xaa = beta-Al a (beta-al ani ne) <221> VARI ANT <222> <223> this
sequence has an amidated c-term nus <400> 120 H's Xaa GQu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 Gu Xaa Xaa Lys Qu Phe Ile
Ala Trp Xaa Val Lys Xaa Arg 20 25 30 57 <210> 121 <211> 30 <212> PRT
<213> Artificial Sequence <220> <223> Mdfagen <221> VARI ANT <222> 2, 18,
19 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 10, 14,
26 <223> Xaa = A6C (1-am no-I-cycl ohexanecarboxylic acid) <221> VAR ANT

| .. <222> 9 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222>
<223> th é s%%ence has an ami dated c-term nus <400> 121 His Xaa Qu Gy
Thr Phe " p Xaa Ser Ser Tyr Xaa Gu Gy 15 10 15 du Xaa Xaa Lys
A u Phe.bbe. Ahardifp Xaa Val Lys Xaa Arg 20 25 30 <210> 122 <211> 30 <212>
PRT <213z2Arta,fig] @b Sequence <220> <223> Miutagen <221> VAR ANT

<223> Xaa = Aib (alpha-amineoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-l-cyclochexanecarboxylic acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c~terminus

<4Q00> 97
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Xaa Ala Lys Glu Phe Glu Ala Trp Xaa Val Lys Xaa Arg
20 25 30

<210> 98

<211> 30

<212> PRT

«<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 18, 19, 29
<223> Xaa = Alb (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-1l-cyclcohexanecarboxylic acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 98
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Xaa Xaa Lys Glu Phe Glu Ala Trp Xaa Val Lys Xaa Arg
20 25 30

<210> 99

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT



<222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VARI ANT
<222> 30 <223> Xaa = D Arg <221> VARI ANT <222> <223> this sequence has an
am dated c-term nus <400> 122 His Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu u dy 151015 dn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val
Lys Xaa Xaa 20 25 30 <210> 123 58 <211> 30 <212> PRT <213> Artifici al
Sequence <220> <223> Mutagen <221> VARUANT <222> 2, 29 <223> Xaa = Aib
(al pha- am noi sobutyric acid) <221> VARI ANT <222> 30 <223> Xaa = D-Lys
<221> VARI ANT <222> <223> this sequence has an ami dated c-term nus <400>
123 H s<Xa&r G uld y9T2 Phe Thr Ser Asp Val Ser Ser Tyr Leu du dy 1 5 10
15 d n<Al® Ara tysPFalrPheanipelggbatdris peid)val Lys Xaa Xaa 20 25 30 <210>
124 <211>_30 Al;<{212> PRT <213> Artificial Sequence <220> <223> Mitagen
<221> VB%MO,%??%E 2 <223> Xaa = Ai b (al pha-ani noi sobutyric acid)

<223> Xaa = A6c {(l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c¢-terminus

<400> 99
His Xaa Glu Gly Thr Phe Thr Ser Asp Xaa Ser Ser Tyr Xaa Glu Gly
1 5 10 15
Glu Xaa Xaa Lys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Arg
20 25 30

<210> 100

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c {l-amino-l-cyclohexanecarboxylic acid}

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

! <221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 100

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Arg
20 25 30
<210> 101
<211>= 30
<212> PRT

«<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
«<222> 2



<221> VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT
<222> 30 <223> Xaa = D-Arg <221> VARI ANT <222> <223> this sequence has an
am dated c-term nus <400> 124 His Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu u dy 151015 dn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val
Lys Xaa Xaa 20 25 30 <210> 125 <211> 30 59 <212> PRT <213> Artificial
Sequence <220> <223> Mutagen <221> VARVANT <222> 2 <223> Xaa = Al b
(al pha-am noi sobutyric acid) <221> VARI ANT <222> 29 <223> Xaa = beta-Al a
(beta-al ani ne) <221> VARI ANT <222> 30 <223> Xaa = D-Lys <221> VARI ANT
<222> <223¥ thi s sefuenckafrasnairognfdaredcictt erm nus <400> 125 His Xaa Qu
@y Thr Phe Thr_ Ser Asp Val Ser Ser Tyr Leu du @y 15 10 15 dn Ala Ala
Lys d u%?;e: VP& Afa Trp Leu Val Lys Xaa Xaa 20 25 30 <210> 126 <211> 30

2

>

<212> P< 2§< i§§>£A% éfalggggnos?E%ﬁ%l%gentanecarboxylic acid)

<221> VARIANT
«<222> 29
«223> Xaa = beta-Ala (beta-alanine}

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 101

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Arg
20 25 30
<210> 102
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 18
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 102
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Xaa Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 103

<2il> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 24
<223> Xaa = Aib {alpha-aminoisobutyric acid)



<220> <223> Mutagen <221> VARI ANT <222> 2 <223> Xaa = Aib
(al pha-am noi sobutyric acid) <221> VAR ANT <222> 29 <223> Xaa = beta-Al a
(bet a-al anine) <221> VARI ANT <222> <223> this sequence has an ani dated
c-termnus <400> 126 His Xaa Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Gu @y 151015 dn Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa
Arg 20 25 30 <210> 127 <211> 30 <212> PRT 60 <213> Artificial Sequence
<220> <223> Mutagen <221> VARI ANT <222> 2, 29 <223> Xaa = Al b
(al pha-am noi sobutyric acid) <221> VARI ANT <222> <223> this sequence has
an am dated c-term nus <400> 127 H's Xaa GQu Ay Thr Phe Thr Ser Asp Val
Ser Ser <%y VBRATy Gy 15 10 15 Gn Ala Arg Arg Gu Phe Ile Ala Trp Leu
Val Arg*® é?g _2% %_A%(ﬁ) S210> 128e)<211> 30 <212> PRT <213> Artificial
Sequenc&?4239% <53 t BJeR “E521Y VARI ANT  <222> 2 <223> Xaa = Al b
(al pha- am Noi,geRWEYri c acid)

<222>

<223> this sequence has an amidated c¢-terminus

<400> 103
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Xaa Trp Leu Val Lys Xaa Arg
20 25 30

<210> 104

<211> 30

<212> PRT

<213> Artificial Secuence

<220>
<223> Mutagen

<221> VARIANT
«222> 2, 19
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29 -
<223> Xaa = beta-Ala (beta-alanine}

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 104
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Xaa Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 105

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
«<223> Xaa = Aib (alpha-aminoisobutyric acid}

<221> VARIANT
<222> 10, 23, 26
<223> Xaa = A6c (l-amino-l-cyclchexanecarboxylic acid)



<221> VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 128 H s Xaa
GQu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn A a
Arg Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 129 <211>
30 <212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2 <223> Xaa = A b (al pha-am noi sobggyric acid) 61 <221> VAR ANT
<222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222> 30 <223>
Xaa = N-epsilon-tetradecanoyl -lysine <221> VARI ANT <222> <223> this
sequencezhbs VARTANIT oxyl ated c-term nus <400> 129 His Xaa Gu Gy Thr Phe
Thr Ser <Ad4 V8l Ser Ser Tyr Leu Qu Ay 15 10 15 dn Ala Ala Arg Qu Phe

Il e Al a~3#y Eéd VAPTAgaXEetRaala®dnos 30 --- <210> 130 <211> 31 <212> PRT
<213> Artificial, sequence <220> <223> Miutagen <221> VARI ANT
<222>

<223> this sequence has an amidated c-terminus

<4Q0> 105

His Xaa Glu Gly Thr Phe Thr Ser Asp Xaa Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Xaa Ala Trp Xaa Val Lys Xaa Arg
20 25 30
<210> 106
<21i> 30
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib {alpha-aminoisobutvric acid)

<221> VARIANT
<222> 14, 26
<223> Xaa = A6c {(i-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 29
<223>» Xaa = beta-ala {(beta-alanine)

<221> VARIANT
<222> _ :
<223> this sequence has an amidated c-terminus

<400> 106
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Xaa Gilu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Arg
20 25 30

<210> 107

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib {(alpha-aminoiscobutyvric acid)

<221> VARIANT



<222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT
<222> 30 <223> Xaa = N-epsilon-tetradecanoyl -lysine <221> VAR ANT <222>
<223> this sequence has a hydroxylated c-term nus <400> 130 His Xaa GQu
Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 15 10 15 dG@n Ala Ala
Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Gy 20 25 30 <210> 131 <211>
31 <212> PRT <213> Artificial Sequence 5§220> <223> Miutagen <221> VAR ANT
<222> 2, 29, 31 <223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VARI ANT
62 <222> 30 <223> Xaa = N-epsilon-tetradecanoyl -lysine <221> VAR ANT
<222> <Z23> ¥his sequence has a hydroxyl ated c-terminus <400> 131 H's Xaa
A u 4y A PRE THY cSét3Rdpe Vary St esgtectybordic@dday 1 5 10 15 Gn A a
Ala Arg Gy Rhe. Ala Trp Leu Val Arg Xaa Xaa Xaa 20 25 30 <210> 132
<211> 31,,5212> <213> Artificial Sequence <220> <223> Miutagen <221>

VARI ANT <2522%{>51a2== ]:%%a—Ala {beta-alanine)

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<400> 107 :
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Xaa Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 108

<211> 30

«<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 108
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Lys Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30 .

<210> 109

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 18
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 14



<223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 30 <223>
Xaa = N-epsilon-tetradecanoyl-1ysine <221> VARI ANT <222> 31 <223> Xaa =
D-Ala <221> VARI ANT <222> <223> this sequence has a hydroxyl at ed
c-termnus <400> 132 His Xaa Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Gu @y 151015 dn Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa
Xaa Xaa 20 25 30 <210> 133 <211> 32 <23P> PRT <213> Artificial Sequence
<220> <223> Mutagen <221> VARI ANT <222> 2,29,31 <223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 32 63 <223> Xaa =

N- epsi | cA2¥etipade Aoyl -2yt e cy ZRexangaARIANY L@ 2234) <223> t his sequence

has a hydrox |ated c-term nus <400> 133 His Xaa Qu Ay Thr Phe Thr Ser
Asp Val % ?Wr Leu Qu dy 151015 An AaAaAgduPhelle Ala
Trp Leu Xaa, Arg Xag Xaa, 20 <210> 134 <211> 32 <212> PRT
<213> Al I CI gl %% ue%ge?gegfzgl 5§§> Mut agen

<221> VARIANT

<222>

<223> this sequence hasg an amidated c-terminus

<400> 109
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Xaa Glu Gly
1 5 10 15
Gln Xaa Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 110

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<221> VARIANT
<222> 23, 26
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this segquence has an amidated c-terminus

<400> 110
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 i5
Gin Ala Ala Lws Glu Phe Xaa Ala Trp Xaa Val Lys Xaa Arg
20 25 30

<210> 111

<231> 30

<212> PRT

<213> Artificial Sequence

<220>
«<223> Mutagen

<221> VARIANT
«<222> 2, 18
<223> Xaa = Aib (alpha-aminoisobutyric acid)



<221> VARI ANT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 31 <223> Xaa = beta-Ala (beta-al anine) <221> VAR ANT
<222> 32 <223> Xaa = N-epsilon-tetradecanoyl-1ysine <221> VARI ANT <222>
<223> this sequence has a hydroxylated c-term nus <400> 134 His Xaa GQu
Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 15 10 15 dGn Ala Ala
Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Apg Xaa Xaa 20 25 30 <210> 135
<211> 32 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 2,29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 32 <223> Xaa = N-epsilon-tetradecanoyl -lysine 64 <221>

VARI ANT <222 AREPPI3> t hi s sequence has a hydroxyl ated c-term nus <400> 135
H s Xaa @fa”@% Fhr Phe Thr Ser Val Ser Ser Tyr Leu Qu dy 15 10 15
A n A aAfA” AP§ QATCPhE RO A 5%%%%%‘3?0%1’0’%@“ >é/féd’Arg Ay Xaa 20 25 30
<210> 136,72133:3& <212> PRT <213> Artificial Sequence

<222> 29
«<223> Xaa = beta-ala (beta-alanine}

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 111
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Xaa Ala Lys Glu Phe Xaa Ala Trp Xaa Val Lys Xaa Arg
20 : 25 30

<210> 112

<211> 30

<212> PBRT

<213> Artificial Sedquence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-amincisobhutyric acid}

<221> VARIANT
<222> &
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
. <222> 29
(. <223> Xaa = beta-Ala {(beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 112
His Xaa Glu Gly Thr Xaa Thr Ser Asp Val Se: Jer Tyr Leu Glu Gly
1 5 10 15
Gl Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 113

<2il> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen



<220> <223> Mutagen <221> VARI ANT <222> 2 <223> Xaa = Al b

(al pha-am noi sobutyric acid) <221> VAR ANT <222> 30 <223> Xaa =

N-epsil on-tetradecanoyl -l ysine <221> VARI ANT <222> 31 <223> Xaa = beta-Al a
(beta-al ani ne) <221> VARI ANT <222> <223> this sequence has a hydroxyl at ed
c-termnus <400> 136 H's Xaa Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Qu dy 151015 dn Ala Ala Arg 8u Phe Ile Ala Trp Leu Val Arg Ay
Xaa Xaa 20 25 30 <210> 137 <211> 31 <212> PRT <213> Artificial Sequence
<220> <223> Mutagen <221> VARI ANT <222> 2, 31 <223> Xaa = Aib

(al pha- éﬁ%ﬁo%{’% yric acid) <221> VARI ANT <222> 30 <223> Xaa =

N- epsi | 022- ‘etradecanoyl -] ysine 65, < > ARl ANT <222> <223> this sequence
has a hf/ roxy?%lt_e%%%-(taéf)rﬁ%lr?ﬂ%mlfﬁgbgyﬁ%?aﬁ%% Xaa A u Ay Thr Phe Thr Ser
Asp Val .ser. Sefialyr Leu Gu Gy 15 10 15 Gn Ala Ala Arg Gu Phe Ile Ala
Trp Leu<Mads. Akg Gy Xaa Xaa 20 25 30 <210> 138 <211> 31

<223> Xaa = Cha (alfa-amino acid- cyclochexylalanine)

<221> VARIANT
<222> 29
<223> Xaa = beta-aAla (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 113
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Xaa Giu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 114

<21i> 30

<212> PRT

<213> Artificial Seqguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 27
<223> Xaa = A6c {l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 114 .
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Xaa Lys Xaa Arg
20 25 30

<210> 115

<211> 30

<212> PRT

<213> Artificial Sequence



<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT
<222> 31 <223> Xaa = Ado (12-am nododecanoi c acid) <221> VARI ANT <222>
<223> this sequence has a hydroxylated c-term nus <400> 138 His Xaa GQu
Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 15 10 15 dGn Ala Ala
Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Afg Xaa 20 25 30 <210> 139 <211>
31 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221> VAR ANT
<222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT
<222> 3r2&%23> Xaa = Ado (12-am nododecanoi ¢ acid) <221> VARI ANT <222>
<223> t hré 5&4U8AEe has an anidated c-ternminus <400> 139 66 His Xaa G u
Gy Thr <§E§>MI Asp Val Ser Ser Tyr Leu Au dy 15 10 15 dn Ala Ala
Arg Gu_ Bhe. Il e a Trp Leu Val Arg Xaa Arg Xaa 20 25 30 <210> 140 <211>

31 <212228PREkaa = aib (alpha-aminoisobutyric acid}

<221> VARIANT
<222> 16, 29
<223> Xaa = beta-Ala ({(beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 115
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Xaa
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 116

<211> 3¢

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 16
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-ala {(beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 116
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Xaa
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg--
20 25 30

<210> 117

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2



<213> Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2
<223> Xaa = Aib (al pha-am noi sobutyric acid) <221> VARI ANT <222> 30 <223>
Xaa = N-epsilon-tetradecanoyl -lysine <221> VARI ANT <222> 31 <223> Xaa = D
Ala <221> VARI ANT <222> <223> this sequence has a hydroxyl ated c-term nus
<400> 140 His Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy
151015 dn Ala Ala Arg Qu Phe Ile A5a Trp Leu Val Arg Ay Xaa Xaa 20
25 30 <210> 141 <211> 32 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2, 31 <223> Xaa = Al b (al pha-am noi sobutyric
acid) <2313 XARFANP Lobma-apingssabutyaic 2ckfkpsi | on-t et radecanoyl - | ysi e
<221> VARL, gﬁ%; <223> this sequence has a hydroxyl ated c-term nus
<400> 14 EEI’SZ&% u @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Qdy

67 15 <12Q3;5;a@ B A (Al A0 G RehdeBba1TEdgy Val Arg Gy Arg Xaa
Xaa 20 25 30 <210> 142

<221> VARIANT

<222> 29

<223> Xaa = beta-Ala {(beta-alanine)

«<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 117
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 ) 10 15
Glu Ala Ala Lys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Arg
20 25 30

<210> 118

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 18
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

. <221> VARIANT
{ «222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 118 —
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 i5
Glu Xaa Ala Lys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Arg
20 25 30

<210> 119

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen



<211> 32 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 2 <223> Xaa = Aib (al pha-am noi sobutyric acid) <221>

VARI ANT <222> 31 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222>
32 <223> Xaa = N-epsilon-tetradecanoyl -lysine <221> VAR ANT <222> <223>
this sequence has a hydroxylated c-term nus <400> 142 His Xaa Gu Gy Thr
Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu &y 15 10 15 dn Ala Ala Arg Qu
Phe Ile Ala Trp Leu Val Arg Gy Arg Xaa Xaa 20 25 30 <210> 143 <211> 30
<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2, 29 <223> Xaa = Aib (al pha-a:uiiioisobutyric acid) <221> VAR ANT

<222> 262% = N-epsil on- oct anoyl -1ysine <221> VARI ANT <222> <223>
this se C ated c rmnus_ <400> 143 His Xaa Gu @y Thr Phe
Thr SerqgggI %a [ ser Sgr?p‘?‘ r 1381 UE Y a_CLl 10 15 68 An Ala Ala Xaa Qu

Phe IIe<Q\b@> Thpideu Val Lys Xaa Arg

<222> 26
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 119
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Giu Gly
1 5 10 15
Glu Xaa Ala Lys Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 25 30

<210> 120

<211l> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 18, 19
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = Abc (l-amino-l-cyclohexanecarboxylic acid)

«221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 120
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Glu Xaa Xaa Lys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Arg
20 25 30



20 25 30 <210> 144 <211> 30 <212> PRT <213> Artificial Sequence <220>
<223> Miutagen <221> VARI ANT <222> 2, 29 <223> Xaa = Aib
(al pha-am noi sobutyric acid) <221> VARI ANT <222> 20 <223> Xaa =
N-epsi | on-t etradecanoyl -1ysi ne <221> VARI ANT <222> <223> this sequence
has an am dated c-term nus <400> 144 His Xaa Qu Gy Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu Qu Ay 15" 10 155@dn Ala Ala Xaa Qu Phe Ile Ala
Trp Leu Val Lys Xaa Arg 20 25 30 <210> 145 <211> 30 <212> PRT <213>
Artificial uence <220> <223> Mutagen <221> VARIANT <222> 2, 29 <223>
Xaa = A<B1 >aI gllna ami noi sobutyric acid) <221> VARIANT <222> 20 <223> Xaa =
N- epsi | 2 gecanoyl -lysine <221> VARI ANT <222> <223> this sequence has
an am d n <400> 145 His Xaa AQu Gy Thr Phe Thr Ser Asp Val
Ser Ser % %5u§%rpla%%e & 10 15 dn Ala Ala Xaa Qu Phe Ile Ala Trp Leu
Val Lys 4@@, Arg 20 25 30 <210> 146

<223> Mutagen

<221> VARIANT
<222> 2, 18, 19
<223> Xaa = Aib (alpha-aminoiscobutyric acid)

<221> VARIANT
<222> 10,14, 26
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 121
His Xaa Glu Gly Thr Phe Thr Ser Asp Xaa Ser Ser Tyr Xaa Glu Gly
1 5 10 15
Glu Xaa Xaa Lys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Arg
20 25 30

<210> 122

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mukagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = D-Arg

<221> VARIANT
<222>
<223> this sequence has an amidated c¢-terminus

<400> 122
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tvr Leu Gilu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Xaa
20 25 30

«<210> 123



<211> 30 69 <212> PRT <213> Artificial Sequence <220> <223> Mitagen

<221> VARI ANT <222> 2 <223> Xaa = A b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 20 <223> Xaa = N-epsilon-octanoyl-lysine <221> VARI ANT <222>
29 <223> Xaa = beta-Al a (beta-alanine) <221> VAR ANT <222> <223> this
sequence has an am dated c-term nus <400> 146 H's Xaa Qu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu Ay 1 5580 15 d@n Ala Ala Xaa Qu Phe Ile
Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 147 <211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2 <223> xaa
= Aib (éP?hﬁﬁ m noi sobutyric acid) <221> VARI ANT <222> 20 <223> Xaa =
N-epsi | ég-li)etPrREdg.cangy%-l sine <221> VARI ANT <222> 29 <223> Xaa = beta-Al a
(bet a- al"ani néy <521 /ﬁ%ﬁﬁ <222> <223> this sequence has an am dat ed
c-term nys,, <400> 147 H's Xaa Gu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr

Leu G u&hY- mMutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid}

<221> VARIANT
<222> 30
<223> Xaa = D-Lys

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 123
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
i 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Xaa
20 25 30

<210> 124

<211> 30

<212> PRT

<213> Artificial Segquence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222> 30
<223> Xaa = D-Arg

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 124
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 190 15
Gln 2Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Xaa
20 . 25 30

«<210> 125
<211> 30



151015 dn Ala Ala Xaa Gu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30
70 <210> 148 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric
acid) <221> VARI ANT <222> 20 <223> Xaa = N-epsil on-hexadecanoyl -1ysi ne
<221> VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT
<222> <223> this sequence has an am daté® c-term nus <400> 148 Hi s Xaa
GQu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn A a
Ala Xaa Gu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 149 <211>
30 <21Z2'PRFRE213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 225y £553Y AL PR al pha- ani noi sobutyric acid) <221> VAR ANT
<222> 2Q,543.<223> Xaa = N-epsilon-octanoyl-lysine <221> VARI ANT <222>

<223> thhszsequence has an amdated c-term nus

<221> VARIANT
<222> 2
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-ala (beta-alanine)

<221> VARIANT
<222> 30
<223> Xaa = D-Lys

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<4Q0> 125
‘His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Xaa
20 25 30

<210> 126

<211> 30

<212> PRT

<213> Artificial Seqguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala {beta-alanine)

«<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<40Q0> 126
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30
<210> 127
<211> 30

<212> PRT



<400> 149 His Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy
151015 dAn Ala Ala Xaa Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30
71 <210> 150 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric
acid) <221> VARI ANT <222> 20 <223> Xaa = N-epsilon-tetradecanoyl -1ysine
<221> VARI ANT <222> <223> this sequencethas an am dated c-term nus <400>
150 Hs Xaa Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Au dy 1 5 10
15 dn Ala Ala Xaa Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210>
151 <21f31BpATLORFiapRPURMS Artificial Sequence <220> <223> Mitagen
<221> VARLANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221> VQ%ﬁNﬁug > 20 <223> Xaa = N-epsil on-hexadecanoyl -1ysine <221>
VARI ANT <222> <223> this sequence has an am dated c-Lerm nus <400> 151

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-amincisobuiyric acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 127
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 .25 30

<210> 128

<21i> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-aAla (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 128
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 129

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib {alpha-aminoisobutvric acid}



Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 15 10 15
G@n Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 152
<211> 30 <212> PRT <213> Artificial Sequence 72 <220> <223> Mt agen

<221> VARI ANT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 20 <223> Xaa = N-epsilon-decanoyl -1ysine <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 152 H s Xaa
GQu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn A a
Ala Xaa Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 153 <211>
30 <212%21PRTA3<12‘@3> Artificial Sequence <220> <223> Mutagen <221> VARI ANT

<222> 2<222@’ 3> Xaa = A pha- ami noi sobutyric acid) <221> VARI ANT
<222> 20° <‘z’2§%a Xaaet“aﬁlapg?elté RERC LR asoyl -lysine <221> VARI ANT <222> <223>
this seq r;c can amdated c-term nus <400> 153 H's Xaa Gu Gy Thr Phe
Thr Ser _ er Ser Tyr Leu u Qy

<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has a hydroxylated c-terminus

<400> 129
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 130

<211> 31

<212> PRT

<213> Artificial Seqgquence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has a hydroxylated c-terminus

<400> 130
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 i5
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Gly
20 25 30

<210> 131

<211l> 31

<212> PRT

<213> aArtificial Sequence

«220>
<223> Mutagen

<221> VARIANT
<222> 2, 29, 31
<223> Xaa = Aib (alpha-aminociscobutyric acid)

<221> VARIANT



151015 dn Ala Lys Xaa Qu Phe Ile Ala Trp LeuvVal Arg Xaa Arg 20 25 30
<210> 154 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>

Mut agen <221> VARI ANT <222> 2, 29 73 <223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 20 <223> Xaa =

N-epsi |l on-t etradecanoyl -1ysi ne <221> VARI ANT <222> <223> this sequence
has an am dated c-term nus <400> 154 H62Xaa GQu Ay Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu Qu Gy 15 1015 dn Ala Lys Xaa Qu Phe Ile Ala Trp
Leu Val g Xaa Arg 20 25 30 <210> 155 <211> 30 <212> PRT <213>
Artificicdf2séfuence <220> <223> Mutagen, <221> VARIANT <222> 2, 29 <223>
Xaa = A|<62%>alxﬁﬁa ANPHYISBPRYPIEREY U) Y °£¥21> VARI ANT <222> 20 <223> Xaa =
N-epsi | o eganoyl -1ysine <221> VARIANT <222> <223> this sequence has
an am dq c term nus <400> 155 H's Xaa Gu Ay Thr Phe Thr Ser Asp Val

Ser Ser 3yis LgYs @dduldde nds & AfarbRyvilated c-terminus

<400> 131
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Xaa
20 25 30

<210> 132

<211> 31

<212> PRT

<213> Artificial Seqguence

<220>
<223> Mutagen

<221> VARIANT
<222= 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222> 31
<223> Xaa = D-Ala

<221> VARIANT
<222>
<223> this sequence has a hydroxylated c-terminus

<400> 132
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Xaa
20 25 30

<210> 133

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2,29,31
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<Z221> VARIANT
<222> 32



Gn Ala Lys Xaa Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 156
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mutagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-an noi sobutyric acid) <221>
VARI ANT <222> 20 <223> Xaa = N-epsilon-octanoyl-lysine 74 <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 156 Hi s Xaa
GQu Ay Thr Phe Thr Ser Asp Val Ser Ser §gyr Leu Gu Gy 15 1015 dn Ala
Arg Xaa Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 157 <211>
30 <212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2,°°2%> XpA3> WKgasELoA-betraptrrcahi hilsebut yric acid) <221> VAR ANT
<222> 20 _<223> Xaa = N-epsilon-tetradecanoyl -lysine <221> VAR ANT <222>

<223> t@%%é?é@ﬁgﬂgé has an am dated c-term nus <400> 157 Hs Xaa Qu Ay
Thr Phe L S8k ?9 %@é 33 S%r T rng:ud g_yezrg. 151015 dn Ala Arg Xaa
Qu Phe Tfe Aa” ré%Ll eu a% %r& Xaa i\reg 0 lébs

<400> 133

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 134

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
«222> 2, 29
<223> Xaa = Aib {(alpbha-aminoisobutyric acid)

<221> VARIANT
<222> 31
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222> 32
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has a hydroxylated c-terminus

) <400> 134
P His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Tle Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 135

<211> 32

«<212> PRT

<213> Artificial Sequence

<220>
<Z223> Mutagen

<221> VARIANT
<222> 2,28
<223> Xaa = Aib (alpha-aminoischbutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = N-epsilon-tetradecanoyl-lysine



<210> 158 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2,29 <223> Xaa = Al b (al pha-am noi sobutyric
acid) <221> VARI ANT <222> 20 <223> Xaa = N-epsil on-hexadecanoyl -1ysin
<221> VARI ANT <222> <223> this sequence has an am dated c-term nus 75
<400> 158 His Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy
151015 dn Ala Arg Xaa Gu Phe Ile A4 Trp Leu Val Arg Xaa Arg 20 25 30
<210> 159 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric
acid) <221> VARI ANT <222> 20 <223> Xaa = N-epsi | on-decanoyl -l ysi ne <221>
VAR AM‘%%Z¥AR@J§3> this sequence has an anmidated c-termnus <400> 159
rg

H s Xaa Tg Pk}:ee Thsr a?ﬁ 4 \/taeld re Ser Tyr Leu Qu dy 1 5 10 15
Adn Aa aéﬁu%h ?? LT rf&rgs)(aa Arg 20 25 30 <210> 160

<400> 135

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gly Xaa
20 25 30

<210> 136

<2131> 31

«<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecancyl-lysine

<221> VARIANT
<222> 31
<223> Xaa = beta-ala (beta-alanine)

«<2231> VARIANT
<222>
<223> this sequence has a hydroxylated c-terminus

<400> 136
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Gly Xaa Xaa
20 25 30

<210> 137

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 31
<223> ¥aa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanovl-lysine



<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 2 <223> Xaa = Aib (al pha-am noi sobutyric acid) <221> VARl ANT
------ <222> 20 <223> Xaa = N-epsilon-octanoyl -lysine <221> VARI ANT <222>
29 <223> Xaa = beta-Al a (beta-alanine) <221> VAR ANT <222> <223> this
sequence has an am dated c-term nus <400> 160 76 His Xaa Qu Gy Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Qu @y 55 10 15 dAn Ala Ala Xaa G u Phe
Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 161 <211> 30 <212> PRT
<213> Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2
<223> Xéé’lzj—> APBIRH pha- ami noi sobutyrl c acid) <221> VARI ANT <222> 20 <223>
Xaa = 1] tggsts%trgdec noyI %m ni <£21> VARl ANT <222> 29 <223> Xaa =
bet a- AI a‘tbeta’al™ <§f‘1 RF<5298™ 253> this sequence has an
am dat ed,gg4 §KH1 NUS <400> 161

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Gly Xaa Xaa
20 25 30
<210> 138
<211> 31
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222= 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 31
<223> Xaa = Ado (l12-aminododecancic acid)

«<221> VARIANT
<222>
<223> this sequence hags a hydroxylated c-terminus

<400> 138
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa
20 25 30

<210> 1389

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-amincisobutyric acid)

<221> VARIANT
<222> 31
<223> Xaa = Ado (l2-aminododecanocoic acid}

«<221> VARIANT
<222>

<223>» this sequence has an amidated c-terminus

<400> 139



Hs Xaa GQu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du dy 1 5 10 15
G@n Ala Ala Xaa Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 162
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>

VARI ANT <222> 20 <223> Xaa = N epsilon-hexadecanoyl -1ysine <221> VAR ANT
<222> 29 <223> Xaa = beta-Al a (beta-al anbthe) <221> VAR ANT <222> 77 <223>
this sequence has an am dated c-term nus <400> 162 H's Xaa Qu Ay Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Gu Ay 15 10 15 dn Ala Ala Xaa G u Phe
Il e Al abify @iaEe@uvﬁwA“@g Bica TIRF gsezoA%Vsb Sex299s TzesLeéz‘ﬂlb 3y <212> PRT

<213> Artificial Sequence 520> <22 gen RI ANT <222> 2
<223> Xad* 214 b3 §f praraitihdi %o’%ﬁt% .&egc‘{g AL g3 ’i?A ANT <222> 20 <223>
Xaa = N-epsilon-décanoyl -1ysine 1> VARIANT <222> 29

<210> 140

<211> 31

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2 )
<223> ¥Xaa = Aib (alpha-amincisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222> 31
<223> Xaa = D- Ala

<221> VARIANT
<222>
<223> this sequence has a hydroxylated c-~terminus

<400> 140
Hig Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Gly Xaa Xaa
20 25 30

<210> 141

<211l> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

«<221> VARIANT
<222> 2, 31
<223> Xaa = Alb (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = N-epsilon-tetradecanoyl-lysine

«<221> VARIANT
<222>
<223> this sequence has a hydroxylated c-terminus

<400> 141
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly



<223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222> <223> this .
sequence has an am dated c-term nus <400> 163 H's Xaa Qu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu Ay 15 10 15 dG@n Ala Ala Xaa Qu Phe Ile
Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 164 <211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2, 29 <223>
Xaa = Aib (al pha-am noi sobutyric acid) &221> VAR ANT <222> 28 <223> Xaa =
N-epsi |l on-oct anoyl -l ysi ne <221> VAR ANT <222> <223> this sequence has an
am dated c-termnus 78 <400> 164 Hs Xaa Gu Gly Thr Phe Thr Ser Asp Val
Ser Ser ¥yr Leu du @¥% 1510 15 G Ala Ala Lys G d&>Phe Ile Ala Trp Leu
Val XaaGk‘éaMEr @l?grQSGl?;‘OPh%ﬂB%lfG@rlké‘ﬂ>Va§0Ar9&ﬂZ>AWa%2{f3> Artificial
Sequence <220> < 93> Mut agen <2212 VAR ANT <222>3(b, 29 <223> Xaa = Al b
(al pha- apj poigpbutyric acid) <221> VAR ANT <222> 28 <223> Xaa =

N-epsi | gpri-espradecanoyl -1 ysine <221> VAR ANT

<212> PRT
<213> Artificial Sequence

<220>
<Z223> Mutagen

«<221> VARIANT
<222> 2
<223> Xaa = Aib {(alpha-aminoisobutyric acid)

<221> VARIANT
<222> 31
<223> Xaa = beta-Ala {(beta-alanine)

<221> VARIANT
<222> 32
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has a hydroxylated c-terminus

<400> 142
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Gly Arg Xaa Xaa
20 25 30

<210> 143

<211i> 30

<212> PRT

<213> Artificial Sequence

<220>
<223>» Mutagen

<221> VARTANT
«222> 2, 29
<223> Xaa = Aib {alpha-aiiioisobutyric acid}

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-octanoyl-iysine

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<400> 143
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15



<222> <223> this sequence has an am dated c-term nus <400> 165 H s Xaa .
GQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 1015 dn Al a
Ala Lys Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 166 <211>
30 <212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT
<222> 28 <223> Xaa = N-epsil on-hexadecanyl -1ysi ne <221> VARI ANT <222>
<223> this sequence has an ami dated c-termnus <400> 166 Hs Xaa Gu Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Ay 15 10 15 dn Ala Ala Lys
A u PheSit @lal M aTier 1Y R T IRaBoArg: 791 2¢ %B";‘ﬁ%g <210> 167 <211> 30
<212> PRT <213> Aftificial Sequenc%a5 <220> <223> agen <221> VAR ANT
<222> 2,,29 $223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VAR ANT

<222> 2§§ﬁ§2§5 Xaa = N-epsilon-octanoyl-lysine <221> VAR ANT <222>

<212> PRT
<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-amincisobutyric acid}

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-tetradecancyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 144
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 i5
Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 145

<211> 30

<212> DRT

<213> Artificial Seqguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {(alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-hexadecancyl-lysine

<221> VARIANT
<222> :
<223> this sequence has an amidated c-terminus

<400> 145
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 146
<211> 30



<223> this sequence has an ami dated c-termnus <400> 167 H's Xaa Gu Gy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 15 1015 dn Ala Ala Arg
AQu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 168 <211> 30 <212>
PRT <213> Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2,
29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 28
<223> Xaa = N-epsil on-hexadecanoyl -1ysi ng <221> VARI ANT <222> <223> this
sequence has an am dated c-termnus <400> 168 H's Xaa Gu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 1510 15 G@n Ala Ala Arg Qu Phe Ile
Ala Trp<ter VAT Xaa Xaa Arg 20 25 30 <210> 169 <211> 30 <212> PRT 80
<213> Af%li3f>i éF‘éllflSéﬁhéﬁ@‘éen@220> <223> Mutagen <221> VAR ANT <222> 2, 29

<223> X A|b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 28 <223>
Xaa = %iggcanoyl-ly5|ne <221> VARI ANT <222> <223> this sequence
has an anldate c-termnus <400> 169

<221> VARIANT
<222> 2
<223> Xaa = Aib {alpha-aminocisobutyric acid}

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 146
Hig Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 147

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222> 29
«<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 147
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 190 is

Gin Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30



Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 15 10 15
Gn Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 170
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 28 <223> Xaa = N-epsilon-octanoyl-lysine <221> VAR ANT <222>
<223> this sequence has an ami dated c-tefim nus <400> 170 Hs Xaa Gu Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 A@n Ala Arg Arg
AQu Phe Ile Ala Trp Len Val Xaa Xaa Arg 20 25 30 <210> 171 <211> 30
<212> PRT <213> Artificial Sequence <220> <223> Mutagen 81 <221> VARI ANT
<222> 25239 £¥23> Xaa = Aib (al pha-ani noi sobutyric acid) <221> VAR ANT
<222> Zézl »Xaa = N-epsilon-tetradecanoyl-1ysine <221> VARI ANT <222>
<223> tgbls_,, gg&%qggalh%q@ghcgm dated c-termnus <400> 171 Hs Xaa Gu Gy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> ¥aa = Aib {alpha-aminoisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-hexadecancyl-lysine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala {beta-alanine}

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus

<400> 148

Hig Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30
<210> 149
<211> 30
«2312> PRT

<213> Artificial Seqguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 290 )
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 149
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Vai Arg Xaa Arg
20 25 30



Gn Ala Arg Arg Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 172
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-an noi sobutyric acid) <221>
VARI ANT <222> 28 <223> Xaa = N epsilon-hexadecanoyl -1ysine <221> VAR ANT
<222> <223> this sequence has an am dated c-term nus <400> 172 Hi s Xaa
GQu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn A a
Arg Arg Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 173---
<211> 30 _<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221>
VARI ANT 225923392, 29 <223> Xaa = Aib (al pha-ani noi sobutyric acid) <221>
VARI ANT §2°° 2> 28 <223> Xaa = N-epsilon-decanoyl-1ysine <221> VAR ANT
<222> gg %;Agéiﬁcgggug%@ggn&as an am dated c-term nus <400> 173 H's Xaa
GQu @y Thr Phe Thr Ser ‘Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 Gn A a
Arg Arg<Gbes- Phe Ile Ala Trp Leu Val Xaa Xaa Arg

<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
«<222> 20
<223> Xaa = N-epsilon-tetradecanoyl-lysine

. <221> VARIANT
L <222>
T <223> this sequence has an amidated c-terminus

<400> 150
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 151

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-iegrminus

<400> 151
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 152

<211> 30

<212> PRT

<213> Artificial Sequence



20 25 30 <210> 174 <211> 30 <212> PRT <213> Artificial Sequence <220>
<223> Miutagen <221> VARI ANT <222> 2, 29 <223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 28 <223> Xaa =

N-epsi |l on-oct anoyl -1 ysi ne <221> VAR ANT <222> <223> this sequence has an
am dated c-term nus <400> 174 His Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Qu dy 151015 dn Alaldys Arg Au Phe Ile Ala Trp Leu Val
Xaa Xaa Arg 20 25 30 <210> 175 <211> 30 <212> PRT <213> Artifici al
Sequence_ <220> <223> Mitagen <221> VARIANT <222> 2, 29 <223> Xaa = Ai b
(al pha- &34 %1’ sobutyric acid) <221> VARI ANT <222> 28 <223> Xaa =

N-epS| RE kr acf"ecanoyl -lysine <221> VARI ANT <222> 83 <223> this sequence
has an aggdaygeh Gt erm nus <400> 175 H's Xaa Qu Ay Thr Phe Thr Ser Asp
Val Ser<fef- 3yradeu Qu Ay 1 510 15 dn Ala Lys Arg Gu Phe Ile Ala Trp
Leu Val <Xma Xaa -Angb 2Q185a-30inocisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-decanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 152
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 153

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARTANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid}

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 153
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Lys Xaa Glu Phe Ile Ala Trp Leu -¥Val Arg Xaa Arg
20 25 30

<210> 154

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29



<210> 176 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>

Mut agen <221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric
acid) <221> VARI ANT <222> 28 <223> Xaa = N-epsil on-hexadecanoyl -1ysine
<221> VARI ANT <222> <223> this sequence has an ami dated c-term nus <400>
176 Hs Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du dy 1 5 10
15 dn Ala Lys Arg Qu Phe Ile Ala Trp 13eu Val Xaa Xaa Arg 20 25 30 <210>
177 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen
<221> VARI ANT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)
<221> VARCANTx 725 J01RER89ineig o NZdH AT 6h- oct anoyl - | ysine  <221> VARI ANT
<222> <223> Aﬁ[ sequence has an am dated c-term nus <400> 177 H's Xaa

A u dy_hr Fhe fAr Ser Asp Val Ser Ser Tyr Leu Au dy 15 10 15 84 dn
Ala Al a.dyss @ —PRe-dsl @of i@ JEd chBd,1Vals s Xaa Xaa 20 25 30 <210> 178

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 154

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Lys Xaa Giu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30
<210> 155
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoiscobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 155
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Lys Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 156

<211> 3¢

<212> PRT T
<213> Artificial Sequence

<220>
<223> Mutagen

<221> YVARTANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 20
«<223> Xaa = N-epsilon-octanoyl-lysine



<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Aib (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 30 <223> Xaa = N-epsilon-tetradecanoyl-1ysine <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 178 Hi s Xaa
Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn Al a
Ala Lys Gu Phe Ile Ala Trp Leu Val Lys Maa Xaa 20 25 30 <210> 179 <211>
30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221> VAR ANT
<222> 2, 29 <223> Xaa = Al b (al pha-am noisobutyric acid) <221> VARI ANT
<222> 30 TR = N-epsil on- hexadecanoyl -1 ysi ne <221> VARI ANT <222>
<223> tﬁ%% gquence has an am dated c-termnus <400> 179 His Xaa Qu Ay

Thr Phe_ Sefs Asfeval h%%r aptimid¥fed B Fn@y 1510 15 dn Ala Ala Lys
G u Phe IIe Ala Trp Leu Val Lys Xaa Xaa 20 25 30 <210> 180 <211> 30 85

<400> 156

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 i5
Gln Ala Arg Xaa Glu Phe Tle Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 157

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
222> 20
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 157
Higs Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 i0 15
Gln Ala Arg Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 158

<21l> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2,29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-hexadecanoyl-lysin

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus



<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT
<222> 30 <223> Xaa = N-epsilon-octanoyl-lysine <221> VAR ANT <222> <223>
this sequence has an am dated c-termnus <400> 180 His Xaa GQu Ay Thr Phe
Thr-Ser Asp Val Ser Ser Tyr Leu Gu Gy 15 1015 dn Ala Ala Arg A u Phe
Ile Ala Trp Leu Val Lys Xaa Xaa 20 25 3075<210> 181 <211> 30 <212> PRT
<213> Artificial Sequence <220> <223> Miutagen <221> VARIANT <222> 2, 29
<223> Xaa = Alb (al pha-am noi sobutyric acid) <221> VARI ANT <222> 30 <223>

Xaa =

2 ARI ANT_ <2 223> thi
s AR R %ugs%gs 3, R 5 ) T e

Ser ASDG§/§|A1§6£]_, g(raaTéﬁr Eﬁé" IgeuAlg ¥ 1@a11§r ga | a Arg Gu Phe lle
Ala Trp Leu Val lLyg Xaa Xaa 20 25 3 <2105 182 <21i? 30 <212> PRT <213>
Artificial Sequence <220>

<210> 159

<211> 30

«<212> PRT

<213> Artificial Seqguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-decanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 159
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 160

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminociscbutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222> 29
<223> Xaa = beta-ala (beta-alanine}

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 160



<223> Mutagen 86 <221> VARI ANT <222> 2, 29 <223> Xaa = Al b
(al pha-am noi sobutyric acid) <221> VAR ANT <222> 30 <223> Xaa =
N- epsi | on- hexadecanoyl -1 ysi ne <221> VARI ANT <222> <223> this sequence has
an am dated c-termnus <400> 182 H's Xaa GQu Gy Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu Au Gy 15 1015 dn Ala Ala Arg Qu Phe Ile Ala Trp Leu
Val Lys Xaa Xaa 20 25 30 <210> 183 <2117 30 <212> PRT <213> Artificial
Sequence <220> <223> Mutagen <221> VARI ANT <222> 2, 29 <223> Xaa = Aib
(al pha-am noi sobutyric acid) <221> VARI ANT <222> 30 <223> Xaa =
N- epsi Iliﬂfii gee dnlay FLy F@Fn@e 212321%1‘\%‘% ANT Sep23er Tep2®y §h §1¥equence has an
am dat ed! c-t er i nus 83 His Xaa’@ u.Gdy Thr Phe'Thr Ser Asp Val Ser
Ser Tyr }_ré&l@k&ad; Gi“ P%Ii% Al@l pAF“‘éu Iaé %gg Gy Phe Ile Ala Trp Leu Val
Arg Xaa Xaa 20 25730 <210> 184 <2T1T1> 30 <212> PRT <213> Artificial
Sequenceg;gs220p> <223> Mit agen

<211> 30

<212> PRT
<213> Artificial Seqguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Alb (alpha-aminoisocbutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 161
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 162

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2 .
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-hexadecanoyl-lysine

«<221> VARIANT
<222> 29
<223> Xaa = beta-ala ({(beta-alanine)

<221> VARIANT
<222>



<221> CONFLI CT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid) 87
<221> VARI ANT <222> 30 <223> Xaa = N-epsil on-hexadecanoyl -1ysine <221>
VARI ANT <222> <223> this sequence has an ami dated c-term nus <400> 184
Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 15
An Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 185
<211> 32 <212> PRT <213> Artificial Seqiéénce <220> <223> Miutagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-amnm noi sobutyric acid) <221>
VARI ANT <222> 32 <223> Xaa = N-epsilon-octanoyl-lysine <221> VAR ANT <222>
<223> t AF$3 4Gl ita ads 8A° o datdedee-TEFPFIAUE  <400> 185 His Xaa Gu Ay
Thr Phe E ;g Asp Val Ser Ser Tyr Leu Qu dy 151015 dn Ala Ala Arg
&l 8T

G u Phegk I 10> 186 <211>
155 B B2 A Pt S’s%ggé‘ﬁél%l%‘%zg@laég = 39%963% <221> VARI ANT

Gl Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 163

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
«<223> Xaa = Aib {(alpha-aminciscbhutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-decanoyl-lysine

<221> VARIANT
<222> 29
<223> Xaa = beta-aAla (beta-alanine}

<221> VARTIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 163
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 164

<211> 30

<212> PRT

<213> artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib ({alpha-aminecisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<Z222>
<223> this seguence has an amidated c-terminus



<222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT
<222> 32 <223> Xaa = N-epsilon-decanoyl -1ysine <221> VAR ANT 88 <222>
<223> this sequence has an ami dated c-term nus <400> 186 His Xaa Gu Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 d@n Ala Ala Arg
AQu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gy Xaa 20 25 30 <210> 187 <211>
32 <212> PRT <213> Artificial Sequence 7%220> <223> Miutagen <221> VARI ANT
<222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VARI ANT
<222> 32 <223> Xaa = N-epsilon-tetradecanoyl-1ysine <221> VARI ANT <222>
<223> th| sgggence has an am dated c-term nus <400> 187 Hs Xaa Gu dy

Thr Phe e . erc tyr Led, Gu 1 G@n Ala Ala Arg
Qu Phe”| f A a“/??gy\@“ A TE A p%ulg, 35195 %é‘g FeT00 188 <0515
3322<2%%fn%3'£ ﬁ:?alaysﬁdltul bheirak Ai%qw%lq.%u &29551 &%QBXrgl\/Ut agen <221> VARI ANT
< > 25 30

<210> 165

<211> 30

<212> PRT

«<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223>» Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this seguence has an amidated c~terminus

<400> 165

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30
<210> 166
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
«<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 166
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg



<223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 32 <223>
Xaa = N-epsil on-hexadecanoyl -1ysine <221> VARI ANT <222> <223> this
sequence has an amidated c-term nus <400> 188 His Xaa GQu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 89 15 10 15 An Ala Ala Arg Gu Phe
Ile Ala Trp Leu Val Arg Xaa Arg Gy Xaa 20 25 30 <210> 189 <211> 32

<212> PRT <213> Artificial Sequence <2209 <223> Miutagen <221> VARI ANT
<222> 2, 29, 31 <223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VARI ANT
<222> 32 <223> Xaa = N-epsilon-octanoyl -lysine <221> VAR ANT <222> <223>
this sequence has %¥n ami dated c-terfli nus <400> 1893%Hi s Xaa Gu Ay Thr Phe
Thr Ser A§5)>\{%I7 Ser Ser Tyr Leu Qu dy 1510 15 d@n Ala Arg Arg A u Phe
e A aj‘gp) kgu Val Arg Xaa Arg Xaa Xaa 20 25 30 <210> 190 <211> 32 <212>
PRT <2133;4\ togphi ci al Sequence <220> <223> Mutagen <221> VARI ANT <222> 2,

29, 31 <223> pXaeriTifl sdakpha- am noi sobutyric acid)

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<4Q0> 167
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 168

<21il> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222= 2, 29
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 168
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 ib
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 169
<211> 30
<212> PRT



<221> VARI ANT <222> 32 <223> Xaa = Aib (al pha-am noi sobutyric acid) <221>
VARI ANT <222> <223> this sequence has an am dated c-term nus <400> 190
Hs Xaa GQu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du dy 1 5 10 15
Gn Ala Arg Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa 20 25 30
<210> 191 90 <211> 32 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2, 29, 31 8223> Xaa = Aib
(al pha-am noi sobutyric acid) <221> VARI ANT <222> 32 <223> Xaa =
N-epsi |l on-t etradecanoyl -1ysi ne <221> VARI ANT <222> <223> this sequence
has an &A1 dar*&8' Etat mae c<400> 191 His Xaa G u Ay Thr Phe Thr Ser Asp
Val Ser _ gL, Tyr Leu GQudy 151015 dn Ala Arg Arg Gu Phe Ile Ala Trp
Leu Vhl<2¥g>§@gmﬁ%g Xaa Xaa 20 25 30 <210> 192 <211> 32 <212> PRT <213>
Artificial Sequence <220> <223> Mutagen <221> VARI ANT <222> 2, 29, 31
<223> Xaa:& Awnkri{n@! pha-am noi sobutyric acid) <221> VARI ANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminocisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-decanovl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 169

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tvr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30
<210> 170
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoiscobutyric acid)

«<221> VARIANT
. <222> 28 e
(- <223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 170
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

«<210> 171

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen



<222> 32 <223> Xaa = N-epsil on-hexadecanoyl -l ysi ne <221> VAR ANT <222>
<223> this sequence has an am dated c-term nus <400> 192 Hs Xaa Qu Gy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 d@n Ala Arg Arg
Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa 20 25 30 <210> 193 <211>
32 <212> PRT <213> Artificial Sequence <220> 91 <223> Miutagen <221>
VARI ANT <222> 2, 29, 31 <223> Xaa = Al Igi(al pha-am noi sobutyric acid)
<221> VARI ANT <222> 32 <223> Xaa = N-epsilon-octanoyl-lysine <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 193 Hi s Xaa
A u dy<3ir PHEATEr Ser Asp Val Ser Ser Tyr Leu du @y 15 1015 Gn Al a
Al a Ar g<%§26 Phe’®lle Ala Trp Leu Val Arg Xaa Arg Xaa Xaa 20 25 30 <210> 194
<211> 3%232x%%" PﬁﬁbéEi%Ea‘ﬂPf??HSEFléﬁyr fiféfAte ~<220> <223> Mutagen <221>
CONFLI CT. 5% 29 31 <223> Xaa = Ai b (al pha-amnm noi sobutyric acid)
RN

<221> VAR

<223> Xaa = N- ep51lon—tetradecanoy1—lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400=> 171
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gilu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210=> 172

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
«<222> 2, 29
<223> Xaa = Aib {alpha-aminoisobutyric acid}

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 172
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 173 S
<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-amincisobutyric acid)

<221> VARIANT



<223> Xaa = N-epsilon-decanoyl -l1ysine <221> VARI ANT <222> <223> this
sequence has an am dated c-term nus <400> 194 H's Xaa Qu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 1510 15 dG@n Ala Ala Arg Qu Phe Ile
Ala Trp Leu Val Arg Xaa Arg Xaa Xaa 20 25 30 <210> 195 <211> 32 <212> PRT
<213> Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2, 29,
31 <223> Xaa = Aib (al pha-am noi sobutyri2 acid) 92 <221> VARI ANT <222> 32
<223> Xaa = N epsilon-hexadecanoyl -1ysine <221> VARI ANT <222> <223> this
sequence has an am dated c-termnus <400> 195 His Xaa GQu Ay Thr Phe Thr
Ser Asp<A%aF %er Ser Tyr Leu Qu Gy 151015 GAn Ala Ala Arg Gu Phe Ile
Ala Tr p‘%?éﬁ X A FER gé"%dac%é’é’lx%ééglﬁﬁ 25 30 <210> 196 <211> 30 <212> PRT
<213> AQEHLH%FgAF§equence <220> <223> Mutagen <221> VARI ANT <222> 2, 29

<223> al pha-am noi sobutyric acid) <221> VAR ANT .<222> 30 <223>
Xaa = hkﬁ%@§|iﬂyg'Q§&d%ﬁ@¥|hﬁsy5ArH%ldated c-terminus

<400> 173

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 174

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminusg

<400> 174
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gilu Gly
1 5 10 15
Gln Ala Lys Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 175

<21i> 30

<212> PRT

<213> Artificial Sequence

<220= e
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>



<221> VARI ANT <222> <223> this sequence has an am dated c-term nus <400>
196 HHs Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10
15 dn Ala Lys Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210>
197 <211> 30 <212> PRT ---- <213> Artificial Sequence <220> <223> Mutagen
<221> VARI ANT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 30 <223> Xaa = N-eps&d on-tetradecanoyl -1ysine 93 <221>
VARI ANT <222> <223> this sequence has an anmidated c-term nus <400> 197
Hs Xaa GQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 15
A n A a“t3% ARy GPIPKRE 1o Al %Eﬂlﬁﬁgeci_@at‘?féf}mﬁg Xaa Xaa 20 25 30 <210> 198
<211> 30 i > PRT <213> Artificial Sequence <220> <223> Mutagen <221>

<212
<40 5 . . . . .
VARI ANT é% 5} 23> - a- | sobuty[ig.acid) <221>
VARI ANT £2533 B Sg\gg‘%@}f éﬁﬁkseeﬁé% %o%’%kﬁg%adg%qaﬁgyl . y§¥ne ¥<221> VAR ANT
Gln Ala Liwys Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 176

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222> :
<223> this sequence has an amidated c¢-terminus

<400> 176
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Lys Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 177

<211> 30

<212> PRT

<213> Artificial Sequence

ST,

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoiscobutyric acid}

<221> VARIANT
«<222> 30
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 177
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15



<222> <223> this sequence has an am dated c-term nus <400> 198 Hi s Xaa
GQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 1015 dn Al a
Lys Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 199 <211>
30 <212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT
<222> 30 <223> Xaa = N-epsilon-octanoyl -g¥sine <221> VAR ANT <222> <223>
Xaa = N-epsilon-octanoyl-lysine <400> 199 94 H's Xaa Gu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 15 1015 dn Ala Arg Arg Qu Phe Ile
Al a TrpGE@dﬂﬁhkﬁﬁﬁgSX§a Rera 112125 TZQ Leri)>LppKaa2qap> 30 <212> PRT <213>
Artificial Sequené® <220> <223> Mifagen <221> VARIANT <222> 2, 29 <223>
Xaa = At 1%ﬁlpga-amnoisobutyric acid) <221> VARI ANT <222> 30 <223> Xaa =
N-epsilQ ibpéBadecanoyl-lysine <221> VARI ANT <222>

<212> PRT
<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 28
<223> Xaa = Aib (alpha-aminoisgobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this seguence hags an amidated c¢c-terminus

<400> 178 :
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 i5
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Xaa
20 25 30

<210> 179

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {(alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 178
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Xaa
20 - 25 30

<210> 180
<21il> 30



<223> this sequence has an amidated c-termnus <400> 200" H's Xaa Qu Qvy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 15 1015 dn Ala Arg Arg
AQu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 201 <211> 30 <212>
PRT <213> Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2,
29 <223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VARI ANT <22-2> 30
<223> Xaa = N-epsilon-hexadecanoyl -1ysi n& <221> VARI ANT <222> <223> this
sequence has an amidated c-term nus <400> 201 H's Xaa Gu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 1510 15 dG@n Ala Aig Arg Qu Phe Ile
Ala Trp<teit Y8BT Arg Xaa Xaa 20 25 30 95 <210> 202 <211> 30 <212> PRT
<213> AF%JPﬁ YAt iSetfuéREeEnc@220> <223> Mutagen <221> VAR ANT <222> 2, 29
<223> Xaa, = Aib (al pha-am noi sobutyric acid) <221> VARI ANT <222> 30 <223>
Xaa = hkgﬁglhgg_ggcanoyl-ly5|ne <221> VARI ANT <222> <223> this sequence
has an am dated G-t erm nus

<221> VARIANT

«<222> 2, 29
<223> Xaa = Aib {alpha-aminoisobutyric acid}

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-octanocoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 180
His Xaa Glu Gly Thr Phe Thr "Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Lys Xaa Xaa
20 25 30

<210> 181

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

} <221> VARIANT
L <222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 181
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Lys Xaa Xaa
20 25 30

<210> 182

«<21l1l> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen



<400> 202 His Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy
1510 15 An Ala Arg Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30
<210> 203 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>

Mut agen <221> VARI ANT <222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric
acid) <221> VARI ANT <222> 28 <223> Xaa = N-epsilon-octanoyl-1ysine <221>
VARI ANT <222> 29 <222> Xaa = beta-Al a (bgga-al ani ne) <221> VARI ANT <222>
<223> this sequence has an ami dated c-term nus <400> 203 H's Xaa Gu Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 Gn Ala Ala Lys
AQu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 204 96 <211> 30
<212> Pﬁ*”QZYé%U%Ftificial Sequence <220> <223> Miutagen <221> VARI ANT

<222> 2<2 Xaa Albﬁl ha-a n0|sobutyr|c acid) <221> VARI ANT <222>
28 <2235°Kaa" 2 N &pdi aoﬁ "’fe FRASCRAGY 1 5i%e  <221> VARI ANT

<221> VARIANT

<222> 30

<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this seqguence has an amidated c-terminus

<400> 182
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Lys Xaa Xaa
20 25 30

<210> 183

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
( <223> thig sequence has an amidated c-terminus

<400> 183
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 184

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<22%1> CONFLICT
<222= 2, 29
<223> Xaa = Aib {alpha-aminoiscobutyric acid)



<222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222> <223>
this sequence has an amdated c-term nus <400> 204 Hs Xaa Qu Gy Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 ' 5 10 15 dn Ala Ala Lys Gu
Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 205 <211> 30 <212>
PRT <213> Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2
<223> Xaa = Ai b (al pha-am noi sobutyric agiyd) <221> VARI ANT <222> 28 <223>

Xaa = N epsil on-hexadecanoyl -1ysine <221> VAR ANT <222> 29 <223> Xaa =
bet a- Al a ébet a-al anine) <221> VARI ANT <222> <223> this sequence has an
am dat ed28lt PRl <400> 205 His Xaa Gu @y Thr Phe Thr Ser Asp Val Ser
Ser Tyr‘%% A d 1510 15 dn Ala Aalys Qu Phe Ile Ala Trp Leu Val
Xaa Xaa “Afy §7¢ ?ﬁxﬁgsjﬁﬁn*liei‘fégcaéﬁglﬁfﬂeso <212> PRT <213> Artificial

Sequence,, 12207 5423> Mutagen <221> VARI ANT <222> 2

<222>
<223> this sequence has an amidated c-terminus

<400> 184
His Xza Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
GIn Ala Ala Aryg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 185
<211> 32
. <212> PRT
Q <213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<£00> 185

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
o 1 5 10 15
y Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gly Xaa
20 25 30
<210> 186
<211> 32
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = N-epsilcon-decanoyl-lysine

<221> VARIANT



<223> Xaa = Aib (al pha-am noi sobutyric acid) <221> VARI ANT <222> 26 <223>
Xaa = A6c (1-am no-I|-cycl ohexanecarboxylic acid) <221> VARI ANT <222> 28
<223> Xaa = N-epsilon-octanoyl-lysine <221> VARI ANT <222> 29 <223> Xaa =
beta- Al a (beta-al anine) <221> VARI ANT <222> <223> this sequence has an
am dated c-term nus <400> 206 His Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Qu dy 151015 dn Ala8 a Lys Qu Phe Ile Ala Trp Xaa Val
Xaa Xaa Arg 20 25 30 <210> 207 <211> 30 <212> PRT <213> Artifici al
Sequence <220> <223> Mutagen <221> VARI ANT- <222> 2 <223> Xaa = Aib

(al pha-&%2foi sobutyric acid) <221> VARI ANT <222> 28 <223> Xaa =

N-epS| | 23 ctRToFPEUSPER NS 22 PSR ANFETRLS PS> 29 <223> Xaa = beta-Al a
(bet a- aléaory neg <221> VARI ANT 98 <222> <223> this sequence has an am dated

c-termpusy. 5 ‘LQQP %P%hﬁ'ﬁmex%ﬁr Gy ﬁpYVJPVSePh% r 380 AsPcYal Ser Ser Tyr

Leu Qu Gy Gu Ala Ala Lys Qu le Algs Trp Leu Val Xaa Xaa
Arg 20 @& 3@a Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gly Xaa
20 25 30
<210> 187
<211i> 32
<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
v <223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARTIANT
<222> 32
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 187
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gly Xaa
20 25 30

<210> 188

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
«<222>
<223> this sequence has an amidated c-terminus

<4030> 188
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly



<210> 2
Mut agen
aci d)
(1-amn
N- epsi

08 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>
<221> VARI ANT <222> 2 <223> Xaa = A b (al pha-am noi sobutyric

<221> VARI ANT <222> 26 <223> Xaa = Ab6cC

o-| -cycl ohexanecarboxylic acid) <221> VARI ANT <222> 28 <223> Xaa =

on-oct anoyl -1ysine <221> VARI ANT <222> 29 <223> Xaa =

bet a- Al a

(bet a-al anine) <221> VARI ANT <222> <228% this sequence has an ani dated

c-term

Leu Qu Gy

Arg 20

<220> <5

(al pha-
N- epsi

nus <400> 208 Hs Xaa u Ay Thr Phe Thr Ser Asp Va

2%3qﬁu<§10> 209 <211> 30 <2120 PRT <213> ArtifPcial

Ll hpdhs €215 VARIARTIERIgV 25538 0Er S
am noi sobut'yric acid) <2215 VAR ANT <222> 28 99 <223
epr@chapoyl -l ysine <221> VARI ANT <222> 29 <223> Xaa =

(bet a- akani-ne}

<212> PRT
«<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29, 31
<223> Xaa = Ailb {alpha-aminoisobutyric acid}

<221> VARIANT
<222> 32
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 189
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 190

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen e

<221> VARIANT
«<222> 2, 29, 31
<223> Xaa = Aib (alpha-amincischutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<221> VARTIANT
<222>
<223> this seguence has an amidated c-terminus

<400> 190
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 191

Ser Ser Tyr

151015 du Ala Ala Lys Au Phe Ile Ala Trp Xaa Val Xaa Xaa

Sequence

> Xaa =
bet a- Al a



R

<221> VARI ANT <222> <223> this sequence has an ami dated c-term nus <400>
209 Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10
15 dn Ala Ala Arg Gu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg 20 25 30 <210>
210 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mutagen
<221> VARI ANT <222> 2 <223> Xaa = Aib (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 28 <223> Xaa = N-epsilon-t#radecanoyl -1ysine <221> VARI ANT
<222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222> <223>
this seqguence has an am dated c-term nus <400> 210 H's Xaa GQu Gy Thr Phe

Thr Ser* >‘§/§I Ser Ser Tyr Leu Au dy 151015 dn Ala Ala Arg A u Phe
Ile Ala_ r%if\{%g_ f(gae Xag Arg 20 ----- 25 30 <210> 211 <211> 30 <212>
PRT <2135 Artificral Seduence <220> <223> Mit agen <221> VARI ANT <222> 2

<223> Xagpgs= Al b (al pha-am noi sobutyric acid) 100 <221> VAR ANT
<223> Mutagen

<221> VARIANT
<222> 2, 29, 31
<223> Xaa = Alib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = N-epsilon-tetradecanoyi-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 191
His ¥Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaza Xaa
20 25 30

<210> 192

<21i> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<Z221> VARIANT
<222> 2, 29, 31
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = N-epsilon-hexadecanoyl-lysine

«<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 192
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15 _
Gin Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<2310> 193

<211> 32

<212> PRT

«<213> Artificial Sequence

<220>



<222> 28 <223> Xaa = N-epsil on-hexadecanoyl -|ysine <221> VAR ANT <222> 29
<223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222> <223> this
sequence has an amidated c-term nus <400> 211 His Xaa GQu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 1510 15 G@n Ala Ala Arg Au Phe Ile
Ala Trp Xaa Val Xaa Xaa Arg 20 25 30 <210> 212 <211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Miutagen91<221> VARI ANT <222> 2 <223> Xaa
= Ai b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 28 <223> Xaa =

N- epsi | on-decanoyl -l ysi ne <221> VARI ANT <222> 29 <223> Xaa = beta-Al a

(bet a- alGATNEPT2EID1> VARI ANT <222> <223> this sequence has an ami dat ed

c-term ngh gﬁsggﬁ“l@lz Hs Xaa Gu Ay Thr Phe T'r Ser Asp Val Ser Ser Tyr
Y> 9 gl

Leu Guz 15 dn Ala Ala Arg Gu Phe Ile Ala Trp Xaa Val Xaa Xaa

Arg 20 252§DXagz;gabz&ﬁpﬁgl%ﬁnggmﬂﬁg;gﬁzggﬁﬂ<213> Artificial Sequence
<220> <223> Miut agen

<221> VARIANT

<222> 32

<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated ¢c-terminus

<400> 193
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
\ Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
' 20 25 30

<210> 194

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> CONFLICT
<222> 2, 29, 31
<223> Xaa = Aib (alpha-aminoiscobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = N-epsilon-decanoyl-lysine

) «221> VARTANT
{ <222>
: <223> this sequence has an amidated c-terminus

<400> 194
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 195

<211> 32

«<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29, 31
<223> Xaa = Aib (alpha-aminoisobutyric acid)



101 <221> VARI ANT <222> 2 <223> Xaa = Ai b (al_pha-am noi sobutyric acid)
<221> VARI ANT <222> 28 <223> Xaa = N-epsilon-octanoyl -lysine <221> VAR ANT
<222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222> <223>
this sequence has an am dated c-termnus <400> 213 His Xaa GQu Ay Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 15 1015 dn Ala Arg Arg G u Phe
Ile Ala Trp Xaa Val Xaa Xaa Arg 20 25 3092 <210> 214 <211> 30 <212> PRT
<213> Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2
<223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 28 <223>
Xaa = L,glgl %tradecanoyl -lysine <221> VAR ANT <222> 29 <223> Xaa =
bet a- AI g anl ne) <221> VARI ANT <222> <223> this sequence has a;

. -am dapg cxggr%nébssll%l Xagélcégn[;g,ﬁ_l)lgg@n u @y Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu du dy 1 5 10 15 a Arg Arg Gu Phe Ile Ala Trp Xaa
Val Xaa<Xaa Aegraa@ 25 30 <210> 215

<222>
<223> this sequence has an amidated c-terminus

<400> 195
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 19 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 196
<211> 30
( <212> PRT
<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
"<223>» Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
.<222> 30
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<400> 196
. His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
L 1 5 10 15
Gln Ala Lys Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 197
<211> 30
<212> PRT
------- <213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine



<211> 30 <212> PRT <213> Artificial Sequence 102 <220> <223> Mutagen
<221> VARI ANT <222> 2 <223> Xaa = A b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 28 <223> Xaa = N-epsil on-hexadecanoyl -1 ysine <221> VAR ANT
<222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222> <223>
this sequence has an am dated c-termnus <400> 215 His Xaa Gu Gy Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Qu Ay 91 5 10 15 Gn Ala Arg Arg G u Phe
Ile Ala Trp Xaa Val Xaa Xaa Arg 20 25 30 <210> 216 <211> 30 <212> PRT
<213> Awtlflcial Sequence <220> <223> NUtagen <221> VARI ANT <222> 2
<223> x3g = KP4l pha- ani noi sobutyric aci d) <221> VARI ANT <222> 28

<223> X3 Ne epsil.on- deg I yARIANT <222> 29 <223> Xaa =
beta-AIaQ%%eta algﬁﬁne g%%% Ib%% %ﬁf %%é’ <223> this sequence has an
am dat edaggst €M nus  <400> 216

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15
Gln Ala Lys Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30
<210> 198
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alib (alpha-aminoisobutyric acid}

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 198
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Giu Gly
1 5 10 15
Gln Ala Lys Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

4 <210> 199
( <21il1> 30
- <212> PRT
<213> Artificial Sequence

<220>
<223> Mutagen

----- <221> VARIANT
<222> 2, 29
<223> Xaa = Alb {alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>

<223> Xaa = N-epsilon-octanoyi-lysine

<400> 199



Hs Xaa Gu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du dy 1 5 10 15
G@n Ala Arg Arg Qu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg 20 25 30 <210> 217
<211> 30 103 <212> PRT <213> Artificial Sequence <220> <223> Mitagen
<221> VARI ANT <222> 2 <223> Xaa = Aib (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 28 <223> Xaa = N-epsilon-octanoyl-lysine <221> VAR ANT <222>
29 <223> Xaa = beta-Ala (beta-al anine) 221> VARI ANT <222> <223> this
sequence has an amidated c-term nus <400> 217 H's Xaa GQu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Ju d 151015 dn Ala Lys Arg Qu Phe Ile
Ala Trp a&%ﬁ%&&w‘% Bry 26 2% éﬁp Véél%@ﬂf $¢8 14 é"@u @y12> PRT <213>
Art|f|C| quen 2 < gf 1> VA <222> 2 <223> Xaa
= AD (a?nﬁgga%%%%fgd%u 9$$€%§c%l T>E§Aériﬁﬁ' > 28 <223> Xaa =
N- epsi | on- tetradecanoyl-lysine <221> VARI ANT <222> 29 <223> Xaa = beta-Al a
(bet a- akané-nepo <221> VAR ANT

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoiscobutyric acid)

<221> VARTIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 200°
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gin Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 201

<211> 30

<212> PRT

<213> Artificial Sequence

. <220>
L <223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400=> 201
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Arg Aryg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30



<222> <223> this sequence has an am dated c-term nus <400> 218 Hi s Xaa
GQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 1015 dn Al a
Lys Arg Gu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg 20 25 30 104 <210> 219
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 28 <223> Xaa = N-epsil on-h&gadecanoyl -1 ysine <221> VAR ANT
<222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222> <223>
this sequence has an am dated c-termnus <400> 219 His Xaa GQu Ay Thr the
Thr Ser “B$p” VAF Ser Ser Tyr Leu Gu @y 1510 15 Gn Ala Lys Arg Gu Phe
Ile AlaZTtp. Xda Val, Xaa Xaa Arg 20 25 30 <210> 220 <211> 30 <212> PRT
<213> Artif1 cial ence <220> <223> Mutagen <221> VARI ANT <222> 2
<223> Xatzfm!l=> %f?%%qgﬁa@%#%ﬁ sobutyric acid) <221> VARI ANT <222> 29 <223>
Xaa = bebasAl a (beta-al ani ne)

<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-aminoisobutyric acid}

<221> VARIANT
<222> 30 .
<223> Xaa = N-epsilon-decanoyl-lysine

<221> VARIANT
<222>
<223> this seqguence has an amidated c-terminus

<400> 202
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 203

<213i> 30

«<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Alb {alpha-amincisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-octancyl-lysine

<221> VARIANT
<222> 29
<222>-Haa = beta-aAla (beta-alanine}

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 203
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Giy
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
Z0 25 30

<210> 204



<221> VARI ANT <222> 30 <223> Xaa = N-epsilon-octanoyl-1ysine <221>

VARI ANT <222> <223> this sequence has an am dated c-term nus <400> 220
Hs Xaa Qu Gy Thr the Thr Ser Asp Val Ser Ser Tyr Leu u dy 105 1 s 10
15 dn Ala Ala Lys Gu Phe Ile Ala Trp Leu Val Lys Xaa Xaa 20 25 30 <210>
221 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mutagen
<221> VARI ANT <222> 2 <223> Xaa = Al b (@bpha-am noi sobutyric acid) <221>
VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222>
30 <223> Xaa = N-epsilon-tetradecanoyl -lysine <221> VAR ANT <222> <223>
this seq >c%ohas an am dated c-term nus <400> 221 H's Xaa GQu Ay Thr Phe
Thr Ser _ >\é§fi%%riafesreq¥£c leu Qu @y 151015 dn Ala Ala Lys GQu Phe
Ile Ala Trp Leu Val Lys aa Xaa 20 25 30 <210> 222 <211> 30 <212> PRT
<213> Abpdd cial Sequence <220> <223> Miutagen <221> VAR ANT

<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid}

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala {(beta-alanine)

<221> VARIANT
<222>
<223> this seqguence has an amidated c-terminus

<400> 204
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 205

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

(- <221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT
«<222> 28
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

«221> VARTANT
<222>
<223> this sequence has an amidated c¢-terminus

<400> 205
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg



<222> 2 <223> Xaa = Ai b (al pha-am noi sobutyri---acid) <221> VAR ANT <222>
29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222> 30 <223> Xaa =
N- epsi | on- hexadecanoyl -1 ysi ne <221> VARI ANT <222> <223> this sequence has
an am dated c-term nus 106 <400> 222 H's Xaa Qu Ay Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu du dy 1510 15 dn Ala Ala Lys Gu Phe Ile Ala Trp
Leu Val Lys Xaa Xaa 20 25 30 <210> 223 ¢211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2 <223> Xaa
= Ai b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 29 <223> Xaa =

bet a- Al a (beta-al &fi ne) <221> VARPANT <222> 30 <228%> Xaa = beta-Al a

(bet a- algyén <221> VARI ANT <222> <223> this sequence has an am dated

c- terWIQ 1= 80> 223 H's Xaa G u Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Gu zf +5 10 15 Gn Ala Ala Arg Gu Phe Ile Ala Trp Leu Val Lys Xaa

Y-
Xaa 20 251§DArfgéQRag%$q5&%%? 30

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26 .
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-octanoyl-lysine
<221> VARIANT
<222> 29
<223> Xaa = beta-2&la (beta-alanine)
<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus
<400> 206
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 25 30
i <210> 207
(. <211> 30
<212> PRT

«<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIAIT-
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARITANT
<222> 28
<223> Xaa = N-epsilon-octancyl-lysine

<Z221> VARIANT
«<222> 29
<223> Xaa = beta-Ala {beta-alanine)

<221> VARIANT



P

<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT <222>
29 <223> Xaa = heta-Al a (beta-al anine) <221> VARI ANT <222> 30 <223> Xaa =
N-epsi | on-tetradecanoyl -1ysi ne 107 <221> VARI ANT <222> <223> this
sequence has an am dated c-term nus <400> 224 Hs Xaa Qu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu Ay 1 380 15 dn Ala Ala Arg GQu Phe Ile
Ala Trp Leu Val Lys Xaa Xaa 20 25 30 <210> 225 <211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2 <223> Xaa
= Al b (&l4ha- am noi sobutyric acid) <221> VARI ANT <222> 29 <223> Xaa =

bet a- Al 2 BetH-aPaHEiHs] Das291 ANVARFANT  KIPPRUB0 <223> Xaa =

N- epsi IQ -Ohe%;\pecanoyl -lysine <221> VARI ANT <222> <223> this sequence has

| 4! B 0 ' s |
ggr age?%sigaﬁe%l%%)ﬂ @? Eﬁq% Qﬁr ?S%§ lljps \ll'é(?%eg éleeryr -E,Q[l (]%hle GI}Pr er Asp Va

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

<210> 208

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
«<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222> 29
<223> Xaa = beta-aAla (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 208
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Ala Ala Lys Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 25 30

<210> 209

<211> 30

<212> PRT

<213> Artificial Segquence

<220>
0 <223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib {alpha-aminoisobutyric acid}

<221> VARIANT
<222> 28



151015 Gn Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Lys Xaa Xaa 20 25 30
<210> 226 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric
acid) <221> VAR ANT <222> 29 <223> Xaa = beta-Ala (beta-al anine) <221>
VARI ANT 108 <222> 30 <223> Xaa = N-epsilon-octanoyl-1ysine <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 226 H s Xaa
GQu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn A a
Ala Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 227 <211>
30 <21z22PRFaad3>epgiliohieitanoBeduernte  <220> <223> Mutagen <221> VARI ANT
<222> 2 <223> Xaa = A b (al pha-am noisobutyric acid) <221> VAR ANT <222>
29 <223§2%?§V§R53F5-Ala (beta-al ani ne) <221> VAR ANT <222> 30 <223> Xaa =

=fe

23>

. < .
\-epsi | 9831 260adecanov s Y9iCaranine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 209
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 i5
Gln Ala Ala Arg Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 25 30

o <210> 210
{ <211> 30
: <212> PRT
<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-tetradecanoyl-lysine

«<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

o~

<400> 210
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 i0 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 - 25 30

«<210> 211

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Alb (alpha-amineciscobutyric acid)



<221> VARI ANT <222> <223> this sequence has an am dated c-term nus <400>
227 Hs Xaa GQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10
15 dn Ala Ala Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210>
228 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mutagen
<221> VARI ANT <222> 2 <223> Xaa = Aib (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 29 109 <223> Xaa = beta- A8 (beta-al ani ne) <221> VAR ANT
<222> 30 <223> Xaa = N-epsil on- hexadecanoyl -l ysine <221> VARI ANT <222>
<223> this sequence has an ami dated c-term nus <400> 228 H's Xaa Qu Ay
Thr Phe r Ser_Asp Val Ser Ser Tyr Leu du dy 15 10 15 dn Ala Ala Arg
G u Phe%f C ABRTYp Leu Val Arg Xaa Xaa 20 25 30 <210> 229 <211> 30 <212>

2 ..
PRT <21 r icha € oS > < > Mut agen <221> VARI ANT <222> 2
R o2 ian Y Gl Shal, Sequancea cagir 22 Mitagen  <221> v

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine}

<221> VARIANT
«<222>
<223> this sequence has an amidated c-terminus

<400> 211
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 i5
Gln Ala Ala Arg Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 -25 30

<210> 212

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2 .
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-decanoyl-lysine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 212
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gin Ala Ala Arg Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 25 30

<210> 213

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen



<222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222> 30 <223>
Xaa = N-epsilon-decanoyl -l1ysine <221> VARI ANT <222> <223> this sequence
has an am dated c-term nus <400> 229 His Xaa GQu @y Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu du dy 15 10 15 dn Ala Ala Arg Gu Phe Ile Ala Trp
Leu Val Arg Xaa Xaa 20 _-25 30 <210> 230 <211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Miutageng;<221> VAR ANT <222> 2 <223> Xaa
= Aib (al pha-am noi sobutyric acid) 110 <221> VARI ANT <222> 29 <223> Xaa =
beta- Al a (beta-al anine) <221> VARI ANT <222> 30 <223> Xaa =
N epsi | ep2locvamyr- | ysi ne  <221> VARI ANT <222> <223> this sequence has an
am dat ed2€2t érmi nus <400> 230 His Xaa Au Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr <ielr &4 GY° ‘BIBha@miseisgPutvAlig 45/ Arg G u Phe Ile Ala Trp Leu Val
Arg Xaa&%a} 1%&TTBO <210> 231 <211> 30 <212> PRT <213> Artificial
Sequencg;, 52

<223> Xaa = N-epsilon-octanoyl-lysine

«<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-azlanine)

<221> VARIANT
<222>
<223> this secuence has an amidated c-terminus

<400> 213
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 25 30

<210> 214

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223>» Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
<223>» Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
«<223> this sequence has aiamidated c¢-terminus

<400> 214
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 1¢ 15
Gln Ala Arg Arg Glu Phe Tle Ala Trp Xaa Val Xaza Xaa Arg
20 25 30

<210> 215

<211> 30

<212> PRT

<213> Artificial Sequence



<223> Mutagen <221> VARI ANT <222> 2 <223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VAR ANT <222> 29 <223> Xaa = beta-Al a
(bet a-al ani ne) <221> VARI ANT <222> 30 <223> Xaa =

N-epsi | on-t etradecanoyl -1ysi ne <221> VARI ANT <222> <223> this sequence
has an am dated c-term nus <400> 231 His Xaa Qu Gy Thr Phe Thr Ser .&p
Val Ser Ser Tyr Leu Qu Ay 15 10 15 j@n Ala Lys Arg Qu Phe Ile Ala Trp
Leu Val Arg Xaa Xaa 20 25 30 <210> 232 <211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Miutagen 111 <221> VAR ANT <222> 2 <223>
Xaa = ArxB2@al pha-am noi sobutyric acid) <221> VARI ANT <222> 29 <223> Xaa =
bet a- Al a2fbetiatade@ni ne) <221> VAR ANT <222> 30 <223> Xaa =

N-epsi | on- hexadecanoyl -1 ysi ne <221> VARI ANT <222> <223> this sequence has
an ani di 2¥EMhi nus <400> 232 ~.. His Xaa Gu dy Thr Phe Thr Ser Asp

val Ser Sgr. leu Yo 3 Yo & 19 dmnAla Lys Arg Qu Phe Ile Ala Trp
Leu Val “Ar g> Xégé Xaaioza1 55730" orboblirrlc Ll

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222> 29
«<223> Xaa = beta-Ala (beta-alanine}

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 215
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 25 30

<210> 216

<211> 30

<212> PRT

<213> Artificial Segquence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib {alpha-aminoisobutyric acid)

L <221> VARIANT
: <222> 28
<223> Xaa = N-epsilon-decanoyl-lysine

<221> VARIANT
<222> 29
«223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this seqguence has an amidated c-terminus

<400> 216
His Xaa Gilu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 25 30

<210> 217
<211> 30



<210> 233 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>

Mut agen <221> VARI ANT <222> 2 <223> Xaa = Al b (al pha-am noi sobutyric
acid) <221> VARI ANT <222> 29 <223> xaa = beta-Al a (beta-al anine) <221>
VARI ANT <222> 30 <223> Xaa = N-epsilon-octanoyl-lysine <221> VAR ANT <222>
<223> this sequence has an am dated c'-term nus <400> 233 Hs Xaa Qu Qy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu fg3u Gy 15 10 15 Gn Ala Arg Arg
AQu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 234 <211> 30 <212>
PRT <213> Artificial Sequence 112 <220> <223> Mutagen <221> VARI ANT
<222>-2-<2223®RXaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT <222>
29 <223=Z¥K¥a PxthlicaaAl otbetea- al ani ne) <221> VARI ANT <222> 30 <223> Xaa =
N-epsi |l on-t et radecanoyl -1 ysine <221> VARI ANT <222> <223> this sequence

has an é‘grg?’a ed c-termnus
< > Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoischbutyric acid)

<221> VARIANT
«<222> 28
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<4£00> 217
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Lys Arg Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 25 30

<210> 218

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib ({alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine}

<221> VARIANT
«<222>
<223> this sequence has an amidated c-terminus

<400> 218
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 - i5

Gln Ala Lys Arg Glu Phe Iie Ala Trp Xaa Val Xaa Xaa Arg
20 25 30



<400> 234 His Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy
151015 dAn Ala Arg Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30
<210> 235 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>

Mut agen <221> VARI ANT <222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric
acid) <221> VAR ANT <222> 29 <223> Xaa = beta-Al a (beta-al anine) <221>
VARI ANT <222> 30 <223> Xaa = N-epsil on-hgxadecanoyl -1ysine <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 235 Hi s Xaa
Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn A a
Arg Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 236 <211>
30 113 <xp221PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT<21d22%% 2 <223> Xaa = Ai b (al pha-ani noi sobutyric acid) <221>

VAR ANT<%1§223R'129 <223> Xaa = beta-Ala (beta-al anine) <221> VAR ANT
213> Artificlal Sequen

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoiscbutyric acid}

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 219
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Lys Arg Glu Phe Ile Ala Trp Xaa Val .Xaa Xaa Arg
20 25 30

«210> 220

<21i> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29 -
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c¢-terminus

<400> 220
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly



<222> 30 <223> Xaa = N-epsilon-decanoyl -lysine <221> VAR ANT <222> <223>
this sequence has an amdated c-term nus <400> 236 H's Xaa Qu @y Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 15 1015 dn Ala Arg Arg A u Phe
Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 237 <211> 30 <212> PRT
<213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT <222> 2, 29
<223> Xaa = Ai b (al pha-am noi sobutyric agsd) <221> VARI ANT <222> 20 <223>
Xaa = N-epsilon-octanoyl -lysine <221> VARI ANT <222> 26 <223> Xaa = A6C
(1-am no- | - cycl ohexanecar boxylic acid) <221> VAR ANT <222> <223> this
sequencel has an ami dated c-term nus <400> 237 H's Xaaldu Ay Thr Phe Thr
Ser AspS¥mPrlsg¥lageys Fyp fheyley @ e §es5 VRd 5 @ feala Ala Xaa G u Phe Ile
Ala Trp Xaa Val AfYy Xaa Arg 20 25 114 <210> 238%211> 30 <212> PRT
<213> ALHOf)i ﬁﬁl Sequence <220> <223> Miutagen <221> VARI ANT <222> 2, 29
<223> Xagk 3 %b (al pha- am noi sobutyric acid)

<212> PRT

<213> Artificial Seqguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
«<223> Xaa = Aib ({alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

«221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<400> 221 ) .
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Xaa
20 25 30

<210> 222

<211> 30

<212> PRT

<213> Artificial Segquence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoiscbutyric--acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this seqguence has an amidated c-terminus



<221> VARI ANT <222> 20 <223> Xaa = N-epsilon-tetradecanoyl-1ysine <221>
VARI ANT <222> 26 <223> Xaa = A6c (1-am no-I|-cycl ohexanecarboxylic acid)
<221> VARI ANT <222> <223> this sequence has an am dated c-term nus <400>
238 His Xaa Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10
15 dn Ala Ala Xaa GQu Phe Ile Ala Trp Xaa Val Arg Xaa Arg 20 25 30 <210>
239 <211> 30 <212> PRT <213> Artificialjpédequence <220> <223> Mit agen
<221> VARI ANT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 20 <223> Xaa = N-epsil on-hexadecanoyl -|ysi ne <221>

VARI ANT <222> 26 <223> Xaa = A6cC (1-am no-I-cycl ohexanecarboxylic acid)
<221> VWRIOANA2Xk222> <223> this sequence has an anmidated c-term nus <400>
239 Hi stigagamYucFyy Th EiﬁﬁeT%rseSeﬁ’SpAgg var S&r Telehyflu Bl du dy 115 1

5 10 15d n.Ala Ala X3aa @ u_Phe. Il rp Xaa_Val. Arg Xaa Arg 20 25 30
<210> %G 213 ° Si‘ingeph{?" Eﬁaﬁgpﬁ\\’;ﬁ feRigp ﬁ%aqggﬁc]g 22205

<210> 223

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoiscobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine}

<221> VARIANT
«<222> 30
<223> Xaa = beta-~Ala {beta-alanine}

<221> VARIANT
<222>
<223> this sequence has an amidated c¢-terminus

<400> 223
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Lys Xaa Xaa
20 25 30

<210> 224

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
«<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine



<223> Mutagen <221> VARIANT <222> 2, 29 <223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 26 <223> Xaa = A6C
(1-am no- | - cycl ohexanecar boxylic acid) <221> VAR ANT <222> 28 <223> Xaa =
N-epsi |l on-oct anoyl -l ysi ne <221> VAR ANT <222> <223> this sequence has an
am dated c-term nus <400> 240 His Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu du dy 15 10 15 dn Alajfyfa Lys Qu Phe Ile Ala Trp Xaa Val
Xaa Xaa Arg 20 25 30 <210> 241 <211> 30 <212> PRT <213> Artifici al
Sequence <220> <223> Miutagen <221> VARIANT <222> 2, 29 <223> Xaa = Aib
(al pha-erdlnovsrapyryric acid) --- <221> VAR ANT <222> 26 <223> Xaa = A6C
(1- am ne2d2>cycl ohexanecar boxylic acid) <221> VARI ANT <222> 28 <223> Xaa =
N- epsi | 43P et dd EL@tfOFr - 197s PR SN SPPE-CVARIANT <222>  <223> this sequence
has an am dag,)e?? c-terminus 116 <400> 241 Hs Xaa GQu Ay Thr Phe Thr Ser

250 Vol e bty Y 558 S 1 Mo S/ 288 OV e T AL

Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Lys Xaa Xaa
20 25 30

<210> 225

«<211= 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Alb {alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 225

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15 :
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Lys Xaa Xaa
20 _ 25 30
<210> 226
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
«<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-amirncoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-ala (beta-alanine}

<221> VARIANT



<210> 242 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>

Mit agen <221> VARIANT <222> 2, 29 <223> Xaa = Ai b (al pha-ani noi sobutyric
acid) <221> VARI ANT <222> 26 <223> Xaa = A6C

(1-am no-| - cycl ohexanecar boxylic acid) <221> VAR ANT <222> 28 <223> Xaa =
N- epsi | on- hexadecanoyl -1 ysi ne <221> VARI ANT <222> <223> this sequence has
an am dated c-termnus <400> 242 H's XaggA@u @y Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu Qu @y 15 10 15 dn A?a Ala Lys Qu Phe Ile Ala Trp Xaa
Val Xaa Xaa Arg 20 25 30 <210> 243 <211> 30 <212> PRT <213> Artificial
Sequencez22s220> <223> Mutagen <221> VARI ANT <222> 2, 29 <223> Xaa = Aib
(al pha- eti3noksobulyarisd laciodyancy221ps IMARI ANT <222> 26 <223> Xaa = A6C

(1-am no-| - cycl ohexanecar boxylic acid) <221> VAR ANT <222> 28 <223> Xaa =
N-epsi | DI-GctHHSYPT - | ysine 117 <221> VAR ANT <222> <223> this sequence has

an am <§§§g gﬂféeggadgﬁ%e has an amidated c-terminus

<400> 226
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 227

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine}

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<Z221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 227
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 228

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

«<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisocbutyric acid)

<221> VARIANT
<222> 29



i

<400> 243 His Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy
151015 dAn Ala Ala Arg Qu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg 20 25 30
<210> 244 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric
acid) <221> VARI ANT <222> 26 <223> Xaa = A6C
(1-am no-I|-cycl ohexanecarboxylic acid) 321> VAR ANT <222> 28 <223> Xaa =
N- epsi |l on-t et radecanoyl -1 ysine <221> VARI ANT <222> <223> this sequence
has an am dated c-term nus <400> 244 His Xaa Qu Gy Thr Phe Thr Ser Asp
Val Ser <3ep> Bpn teret&dalaGiletatabartifel5 GAn Ala Ala Arg GQu Phe Ile Ala Trp
Xaa Val Xaa Xaa Arg 20 25 30 <210> 245 <211> 30 <212> PRT <213>
Artifi cr‘éi?l’Sé’ BeHte <220> <223> Mutagen <221> VARIANT <222> 2, 29 <223>
Xaa = A|< 3Bha- ani noj_sobut yric ac dJ?aY <221> VARI ANT <222> 26 <223> Xaa =
P o UK I e TR e

<221> VARIANT

<222>
<223> this sequence has an amidated c-terminus

<221> VARI ANT 118

<400> 228
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 229

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
«<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Alib ({(alpha-aminoisobutyric acid}

«<221> VARIANT
<222> 29
<223> Xaa = beta-2la (beta-alanine)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-decanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 229
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 =25 30

<210> 230

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-amincisobutyric acid)



<222> 30 <223> Xaa = N-epsilon-octanoyl -lysine <221> VAR ANT <222> <223>
this sequence has an amdated c-term nus <400> 245 H's Xaa GQu @y Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 15 1015 dn Ala Ala Lys G u Phe
Ile Ala Trp Xaa Val Lys Xaa Xaa 20 25 30 <210> 246 <211> 30 <212> PRT
<213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT <222> 2, 29
<223> Xaa = Ai b (al pha-am noi sobutyric ggpd) <221> VARI ANT <222> 26 <223>
Xaa = A6c (1-am no-I|-cycl ohexanecarboxylic acid) <221> VARI ANT <222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine <221> VARI ANT <222> <223> this
sequence has an am dated c-term nus <400> 246 H's Xaa Qu Ay Thr Phe Thr
Ser Asp<¥al> SeRI'S&r Tyr Leu Au Ay 1510 15 dn Ala Ala Lys Qu Phe Ile
Ala Trp<¥&a Val Lys Xaa Xaa 20 25 30 <210> 247 <211> 30 <212> PRT <213>
Artificitaf> s8gRencata £330k 282 ) fit'agen <221> VARIANT <222> 2, 29 <223>
Xaa = A_b, {alphgsam noi sobutyric acid) <221> VARI ANT

<222> 30

<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 230

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tvr Leu Glu Gly
1 5 10 15
Gln Ala Lys Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30
<210> 231
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARTANT
<222> 2 .
<223> Xaa = Alb (alpha-amincisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-ala (beta-alanine)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 231
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Lys Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 232

<211> 30

«<212> PRT

<213> Artificial Seqguence

«220>
<223> Mutagen



<222> 26 119 <223> Xaa = A6C (1-am no-I|-cycl ohexanecarboxylic acid) <221>
VARI ANT <222> 30 <223> Xaa = N-epsil on-hexadecanoyl -1ysine <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 247 Hi s Xaa
Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn A a
Ala Lys Qu Phe Ile Ala Trp Xaa Val Lys Xaa Xaa 20 25 30 <210> 248 <211>
30 <212> PRT <213> Artificial Sequence 1194220> <223> Mutagen <221> VARI ANT
<222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VARI ANT
<222> 26 <223> Xaa = A6¢Cc (1-am no-I|-cycl ohexanecarboxylic acid) <221>

VARI ANT <<2P2 VABEANER23> Xaa = N-epsil on-octanoyl -1ysine <221> VARI ANT <222>
<223> t P$*>s&quence has an anidated c-termnus <400> 248 His Xaa Gu Gy
Thr Phe “tht™ $6F ASHPVHHPERrM8BPISRPEYET & 1WAy 1 510 15 Gn Ala Ala Arg
G u Phe_LLe ALa rp Xaa Val Lys Xaa Xaa 20 25 30 <210> 249 <211> 30 <212>
PRT <2133,Artigficial Sequence <220> <223> Mit agen

<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222> 30
«<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<£00> 232
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 i0 15
Gln Ala Lys Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 233

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Alb (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
«<223> this sequence has an amidated <-terminus

<400> 233 .
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 234

<211> 30

<212> PRT

<213> Artificial Sequence



<221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) 120
<221> VARI ANT <222> 26 <223> Xaa = A6cC (1-am no-I|-cycl ohexanecarboxylic
acid) <221> VARI ANT <222> 30 <223> Xaa = N-epsilon-tetradecanoyl -1ysine
<221> VARI ANT <222> <223> this sequence has an ami dated c-term nus <400>
249 H's Xaa Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10
15 dn Ala Ala Arg Qu Phe Ile Ala Trpixaa Val Lys Xaa Xaa 20 25 30 <210>
250 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen
<221> VARI ANT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)
<221> VARIANT <222> 26 <223> Xaa = A6¢c (1-am no-I|-cycl ohexanecarboxylic
aci d) €2ZP>MUARIBANT <222> 30 <223> Xaa = N-epsil on- hexadecanoyl -1 ysi ne
<221> VARIANT <222> <223> this sequence has an am dated c-term nus <400>
250 His© Y&y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu @y 1 5 10

15 GLn Bzh Aba, A g 1Bhe b SoAoBudfRcXaaqyal Lys Xaa Xaa 20 25 30 <210>
251 <211 30

<221> VARIANT

«<222> 29
<223> Xaa = beta-Ala {(beta-alanine)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this segquence has an amidated c-terminus

<400> 234
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 235

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Alb {(alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 235
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

«<210> 236
<211> 30



—

<212> PRT <213> Artificial Sequence <220> <223> Mutagen 121 <221> VARI ANT
<222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT
<222> 26 <223> Xaa = A6c (1-am no-I|-cycl ohexanecarboxylic acid) <221>

VARI ANT <222> 30 <223> Xaa = N-epsilon-octanoyl-lysine <221> VAR ANT <222>
<223> this sequence has an ami dated c-termnus <400> 251 H's Xaa Gu Gy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leul®u Gy 15 1015 4Gn Ala Ala Arg
AQu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa 20 25 30 <210> 252 <211> 30 <212>
PRT <213> Artificial Sequence <220> <223> Mitagen <221> VAR ANT <222> 2,
29 <22332RxaPBT Ai b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 26
<223> Xaa'* ApefEFiahiSRBUIncEycl ohexanecar boxylic acid) <221> VAR ANT <222>
30 <223>2 aa = N-ep5| | on-decanoyl -1 ysine <221> VARI ANT <222> <223> this
sequence pi dated c-term nus <400> 252 Hi's Xaa Gu Ay Thr Phe Thr
Ser Asp Va ger er Tyr Leu Qu Gy 1 5 10 15

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine}

«<Z221> VARIANT
<222> 30
<223> Xaa = N-epsilon-decanoyl-lysine

:7*3 <221> VARIANT
s <222>
<223> this sequence has an amidated c-terminus

<400> 236
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Tyxp Leu Val Arg Xaa Xaa
20 25 30

<210> 237

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
«<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {(alpha-aminoisobutyric acid)

<221> VARIANT
<222> 20
«<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222> 26
<223> Xaa = A6¢ (l-amino-l-cvclohexanecarboxylic acid)

«<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 237
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Xaa Glu Phe Ile Ala Trp Xaa Val Arg Xaa Arg
20 25 30



An Ala Ala Arg Qu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa 20 25 30 <210> 253
<211> 30 <212> PRT <213> Artificial Sequence 122 <220> <223> Mit agen
<221> VARI ANT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 26 <223> Xaa = A6¢c (1l-am no-I|-cycl ohexanecarboxylic
acid) <221> VARI ANT <222> 30 <223> Xaa = N-epsilon-tetradecanoyl -1ysine
<221> VARI ANT <222> ~.. <223> this sequgnce has an am dated c-term nus
<400> 253 His Xaa Qu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu u Gy
151015 dn Ala Ala Arg Qu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa 20 25 30
<210> 254 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>

Mut agen <2&P2 E38VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-ami noi sobutyric
aci d) <323 30ARI ANT <222> 26 <223> Xaa = A6C

(1-ami ng? g%i@%gﬁﬁégf%garQ&§ylic aci d) <221> VARIANT <222> 30 <223> Xaa =

N-epsi | 6% hiexadecanoyl 1y/SiRe <221> VARI ANT
<220>

<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid}

<221> VARIANT
<222> 20
<223> ¥aa = N-epsilcon-tetradecanoyl-lysine

<221> VARIANT
<222> 26
<223> Xaa = A6c {l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<400> 238
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Xaa Glu Phe Ile Ala Trp Xaa Val Arg Xaa Arg
20 25 30

<210> 239

<211> 30

<212> PRT

<213>» Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223>» Xaa = Alb {alpha-aminoisobutyric acid)

«<221> VARIANT
<222> 20 ——
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 239
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly



<222> <223> this sequence has an am dated c-term nus <400> 254 Hi s Xaa
GQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 1015 dn Al a
Ala Arg Qu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa 20 25 30 <210> 255 <211>
30 123 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 2, 18, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)

<221> VARI ANT <222> 20 <223> Xaa = N-epdilbon-octanoyl -1ysine <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 255 Hi s Xaa
Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu d 1510 15 dn Xaa
Ala Xaa @ u Phe Ile A’a Trp Leu Val A§ Xaa Arg 20 25 ?ﬁl,'é) <210> 256 <211>
30 <2182 PRY R ¥3° Al Fircilaf "S8qTiEhde” €205 L9238 SMut agen  <221> VARI ANT
<222> 2, 18, 29 < 93> Xaa = A b (afpha-am noi sobutyric acid) <221> VARI ANT
<222> 2Q,7423%; Xaa = N-epsilon-tetradecanoyl-lysine <221> VARI ANT <222>

<211> 30
<212> PRT
<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
«222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 240 .
His Xaa Glu Gly Thr Phe Thr Ser Asgsp Val Ser Ser Tvyr Leu Glu Gly
1 5 10 i5
Gln Ala Ala Lys Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 25 30

<210> 241

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
«223> Mutagen

<221> VARIANT
«222> 2, 29
<223> Xaa = Alb (alpha-aminocisobutyric acid) e

<221> VARIANT
<222> 26
<223»> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus



<223> this sequence has an am dated c-term nus <400> 256 His Xaa Qu Gy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Ay 1 5 10 15 dn Xaa Al a Xaa
Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 257 <211> 30
<212> PRT <213> Artificial Sequence <220> <223> Mutagen 124 <221> VARI ANT
<222> 2, 18, 29 <223> Xaa = Ai b (al pha-am noisobutyric acid) <221> VARI ANT
<222> 20 <223> Xaa = N-epsil on-hexadecangygl -l ysine <221> VAR ANT <222>
<223> this sequence has an ami dated c-term nus <400> 257 Hs Xaa Gu Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn Xaa Ala Xaa
AQu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 258 <211> 30 <212>
PRT <213%9%& £#%] ci al sequence  <220> <223> Mt age JYARIANT  <222> 2,
18, 29 & §@a>&1d‘ SR T ( B pHES dffi'ndPR dhut i €% q?d)““% VAR| ANT <222> 28
2>

<223> Xag, 5, RSkl On-ackANayL Alxés:p&em 220> MPRLANL <222> <223> thi s
30

sequence as “an aghdated c-term nugs <4

<210> 242

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c {(l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 242
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gin Ala Ala Lys Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 25 30

<210> 243

«<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29 .
<223> Xaa = Aib (alpha-aminciscbutyric acid)

<221> VARIANT
<«222> 26
<223> Xaa = Ab6c {l-amino-l-cyclohexanecarboxylic acid)

<221> VARTANT
<222> 28
<223> Xaa = N-epsilon-octanoyl-lysine



Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 15 10 15
Gn Xaa Ala Arg Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 259
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 2, 18, 29 <223> Xaa = Aib (al pha-am noi sobutyric acid) 125
<221> VARI ANT <222> 28 <223> Xaa = N-epsilon-tetradecanoyl-1ysine <221>
VARI ANT <222> <223> this sequence has ah7ani dated c-term nus <400> 259
Hs Xaa GQu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Au dy 1 5 10 15
A@n Xaa Ala Arg Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 260
<211> 3P2IVPIAPRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT<?22220> 2, 18 29 <223> Xaa = Aib (al pha-ani noi sobutyric acid)
<221> VARPANT K 5530955 a8 R 92tqd SpsTT"0R hexadecanoy! - | ysine  <221>
VARI ANT_5¢2232%,3 <223> this sequence has an amidated c-term nus <400> 260
H s Xaapd oS onuThiy RRe s riSerseAsspVahs SRE Sar tIy rebest Geuy Gy

i 5

10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 25 30
<210> 244
<211> 3¢
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c {(l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-tetradecanocyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 244
Hig Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 25 30

<210> 245

<211> 30

<212> PRT

<213> Artificial Sequence

<220> :
<223> Mutagen

<221> VARIANT
<222>» 2, 29
<223> Xaa = Aib {(alpha-aminciscbutyric acid)

<221> VARIANT
<222> 26

<223> Xaa = Abc (l-amino-1l-cyclohexanecarboxylic acid)

<221> VARIANT



151015 dn Xaa Ala Arg Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30
<210> 261 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2, 18, 29 <223> Xaa = Ai b
(al pha-am noi sobutyric acid) <221> VARI ANT <222> 30 <223> Xaa =
N epsi |l on-oct anoyl -l ysi ne <221> VARI ANT 126 <222> <223> this sequence has
an am dated c-termnus <400> 261 H s Xdd8G u Ay Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu Qu dy 15 1015 dn Xaa Ala Arg Qu Phe Ile Ala Trp Leu
Val Arg Xaa Xaa 20 25 30 <210> 262 <211> 30 <212> PRT <213> Artificial
Sequencé?2x23b> <223> Miutagen <221> VAR ANT <222> 2, 18, 29 <223> Xaa =
A b (al pheafihol Somity PP AP W 9> VAR ANT <222> 30 <223> Xaa =
N-epsi | onstet, anoyl -lysine <221> VARI ANT <222> <223> this sequence

t

has an agg-dated c-term nus <400> 262 His Xaa Gu Gy Thr Phe Thr Ser Asp
Val Ser .58 s lk8duddcd £ anlaniddPed 2-terminus

<400> 245

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Xaa
20 25 30

<210> 246

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid}

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 246
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Xaa
20 25 30

<210> 247

<211i> 30

<212> PRT

<213> Artificial Sequence

<220>
«223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26



An Xaa Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 263
<211> 30 - <212> PRT <213> Artificial Sequence <220> <223> Mutagen <221>
VARI ANT <222> 2, 18, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)

<221> VARI ANT <222> 30 <223> Xaa = N-epsil on-hexadecanoyl -l ysi ne <221>
VARI ANT <222> <223> this sequence has an ami dated c-term nus <400> 263
Hs Xaa GQu Ay Thr Phe Thr Ser Asp Val 138r Ser Tyr Leu u dy 127 1 5 10
15 dn Xaa Ala Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210>
264 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen
<221> VAREENFaa<22gs G-apgno-pgcxaipisxapggarbopyhiq &Fpfa- ani noi sobut yric aci d)
<221> VAR ANT <222> 26 <223> Xaa = A6¢C (1-am no-I|-cycl ohexanecarboxylic

acid) < >>‘3’ RIVANT <222> 28 <223> Xaa = N-epsi |l on-oct anoyl -1 ysine <221>

VAR ANT 332725, . <2232 1:Ni.5_S804enGe  has,.an. ami dated c-terminus ~<400> 264

<221> VARIANT
<222>
<223> this seguence has an amidated c¢-terminus

<400> 247
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Xaa
20 25 30

<210> 248

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c {(l-amino-1-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222> .
<223> this sequence has an amidated c¢-terminus

<400> 248
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyxr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Xaa Val Lys Xaa Xaa
20 25 30

<210> 249

<21i1> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {(alpha-aminociscbutyric acid)



Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 15 10 15
GQu Xaa Ala Lys Qu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg 20 25 30 <210> 265
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 20 <223> Xaa = N-epsilon-octanoyl -lysine <221> VAR ANT <222>
<223> this sequence has an ami dated c-td2@i nus <400> 265 H's Xaa Gu Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 128 du Ala Ala
Xaa Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 266 <211> 30
<212> PRT. <2% > @(Tti ficial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2.5 Xaa = Al b (al pha-am noi sobutyric acid) <221> VAR ANT
<222> 20, 2a X287 N-eR8ld-9nsjabradecanaylsl ¥sipes, <221> VAR ANT <222>
<223> this sequence has an ami dated c-termnus <400> 266 H's Xaa GQu Gy
Thr Phe<Tiwr- Seriadsp Val Ser Ser Tyr Leu Au Gy

<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<400> 249
Hig Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Xaa Val Lys Xaa Xaa
20 25 30

<210> 250

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 250
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly S
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Xaa Val Lys Xaa Xaa
20 25 30

<210> 251

«<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen



1 51015 du Ala Ala Xaa Gu Phe Ile Ala Trp Len Val Arg Xaa Arg 20 25
30 <210> 267 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>
Mit agen <221> VARIANT <222> 2, 29 <223> Xaa = Ai b (al pha-ani noi sobutyric
acid) <221> VARI ANT <222> 20 <223> Xaa = N-epsil on-hexadecanoyl -1ysi ne
<221> VARI ANT <222> <223> this sequence has an am dated c-term nus <400>
267 Hs Xaa Au Ay Thr Phe Thr Ser Asp 1val Ser Ser Tyr Len Qu dy 1 5 10
15 du Ala Ala Xaa Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210>
268 <211> 30 129 <212> PRT <213> Artificial Sequence <220> <223> Mitagen
<221> VAﬁ]ﬁl\l’fAR@?‘?b 2, 29 <223> Xaa = Ai b (al pha-ani noi sobutyric acid)

<221> \/A%Ni %lb a1<§a : = t ESI | .on- oct anoyl -1 ysine <221> VARI ANT
<222> fhiss seq ehce arswlasr? AMdat g %- terminus  <400> 268 His Xaa
Gu Ay Jhr. Bheallr Ser Asp Val Ser Ser Tyr Leu du Gy 15 10 15

<222> 26
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this seqguence has an amidated c-terminus

<400> 251
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gin Ala Ala Arg Glu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa
20 25 30

<210> 252

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-aminoiscbutyric acid)

«<221> VARIANT
<222> 26
<223> Xaa = A6c {l-amino-l-cyclcochexanecarboxylic acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-decanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 252
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa
20 25 30

<210> 253

<211> 30

<212> PRT

<213> Artificial Sequence



Gu Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 269
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-an noi sobutyric acid) <221>
VARI ANT <222> 26 <223> Xaa = A6c (1-am no-I|-cycl ohexanecarboxylic acid)
<221> VARI ANT <222> 28 <223> Xaa = N-epsilon-octanoyl-1ysine <221> VAR ANT
<222> <223> this sequence has an am datked c-term nus <400> 269 H s Xaa
GQu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 du A a
Ala Lys Qu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg 20 25 30 <210> 270 <211>
30 <21Z2°PRT 130 <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <?&p2utagenng «223> Xaa = Ai b (al pha- ani noi sobutyric acid) <221>
VARI ANT £222% 28 <223> Xaa = N-epsilon-octanoyl-lysine <221> VARI ANT <222>
<223> thh§,sequence has an amidated c-terminus <400> 270

<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid}

<221> VARIANT
<222> 30.
<223> Xaa = N-epsilon-tetradecancyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 253
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa
20 25 30

<210> 254

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
«<223> Mutagen

<221> VARIANT
«222> 2, 29
<223> Xaa = Aib ({alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-i-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<400> 254
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa
20 25 30

<210> 255
<211> 30



Hs Xaa Gu Ay Thr Phe Thr 'Ser Asp Val Ser Ser Tyr Leu Gu Ay 1 5 10 15
GQu Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 271
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 28 <223> Xaa = N-epsilon-tetradecanoyl-1ysine <221> VARI ANT
<222> <223> this sequence has an am datléd c-term nus <400> 271 Hi s Xaa
Glu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 du A a
Ala Arg u Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 272 <211>
30 <21Z2'PRTRE213> Artificial Sequence <220> <223> Mitagen 131 <221>
VARI ANT <855 8151 1354aL PPEUCRGe; = Aj b (al pha- ani noi sobutyric acid) <221>
VARl ANT _ 2> 28 <223> Xaa = N-epsilon-hexadecanoyl -1ysine <221> VARI ANT
<222> gg 3>l pignSequence has an am dated c-termnus <400> 272 H's Xaa
Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy

<221> VARIANT '

<222> 2, 18, 29

<223> Xaa = Aib {alpha-aminoisocbutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-octanocyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

o <400> 255

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Xaa Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30
<210> 256
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
«<223> Mutagen

<221> VARIANT
<222> 2, 18, 29
<223> Xaa = Aib (alpha-aminocisobutyric acid}

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 256
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tvr Leu Glu Gly
1 5 10 15
Gln Xaa Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 257

<211> 30

«212> PRT

<213> Artificial Segquence

<220>
<223> Mutagen



151015 du AlaAla Arg Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25...
30 <210> 273 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>
Mit agen <221> VARIANT <222> 2, 29 <223> Xaa = Ai b (al pha-ani noi sobutyric
acid) <221> VAR ANT <222> 30 <223> Xaa = N-epsilon-octanoyl-1lysine <221>
VARI ANT <222> <223> this sequence has an ami dated c-term nus <400> 273
Hs Xaa Qu Gy Thr Phe Thr Ser Asp Val @& Ser Tyr Leu Au dy 1 5 10 15
Gu Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa Xaa 20 25 30 <210> 274
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT __ 5222> A9 <223> Xaa = Aib (al pha-am noi sobutyric acid) <221>
VARI Al\ﬂ'é% éﬁ 121 30 <223> Xaa = N-epsilon-tetradecanoyl-lysine <221>
VARI ANT _ S A dated c-term nus <400> 274
H s Xaa (ialu %aya; T%‘rB Lepﬁﬁr%gg%ﬁ% %CefcmSer Tyr Leu Gu dy 1 5 10 15
Au A a<tbe- kpsr@u Phe Ile Ala Trp Leu Val Lys Xaa Xaa

<222> 20
<223> Xaa = N-epsilon-hexadecanoyl-lysine

«221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 257
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 i0 15
Gln Xaa Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 258

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 18, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-cctanoyl-lysine

<221> VARIANT
. <222>
L <223> this sequence has an amidated c-terminus

<400> 258
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Xaa Ala Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 259

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 18, 29
<223> Xaa = Aib {alpha-aminociscbutyric acid)



p—

20 25 30 <210> 275 <211> 30 <212> PRT <213> Artificial Sequence <220>
<223> Miutagen <221> VARI ANT <222> 2, 29 <223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 30 <223> Xaa =

N- epsi | on- hexadecanoyl -1 ysi ne <221> VARI ANT <222> <223> this sequence has
an am dated c-term nus <400> 275 H's Xaa Gn Gy Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu Qu dy 15 10 15 Gullka Ala Lys Qu Phe Ile Ala Trp Leu
Val Lys Xaa Xaa 20 25 30 <210> 276 <211> 30 <212> PRT <213> Artificial
Sequence <220> <223> Mit agen <221> VARI ANT <222> 2, 29 <223> Xaa = Aib
(al pha- é?ﬁlﬁoi" yr| c acid) <221> VARI ANT <222> 30 <223> Xaa =

N-epsi | 6 3 noyk 5|1Qn <221> VAR ANT. <222> 133 <223> thi s sequence has
an ami da 5 S er RS T OSATGS G s &G u Ay Thr Phe Thr Ser Asp Val
Ser Ser Iyl Lk AGdru Gly 151015 du AaAaAg du Phe lle Ala Trp Leu
Val Arg.xss Xaa 20 25 30

<223> this sequence has an amidated c-terminus

<400> 259
Hig Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Xaa Ala Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 260

<211> 30

<212> PRT

«<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 18, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
«223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 260
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Xaa Ala Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 261

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 18, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid}

<221> VARIANT
<222> 30

<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT



<210> 277 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>

Mut agen <221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric
acid) <221> VARI ANT <222> 30 <223> Xaa = N-epsilon-tetradecanoyl -1ysine
<221> VARI ANT <222> <223> this sequence has an ami dated c-term nus <400>
277 H's Xaa Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Au dy 1 5 10
15 GQu Ala Ala Arg Gu Phe Ile Ala Trp 1Izeu Val Arg Xaa Xaa 20 25 30 <210>
278 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen
<221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha--am noi sobutyric acid)
<221> VARIANT <222> 30 <223> Xaa = N-epsil on- hexadecanoyl -|ysine <221>
VARI ANT<&292Shispoguenchi Ras aguahicet fas af M dat ed c-terminus <400> 278

H s Xaa_ >_9%g Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15
134 Gy Na. AR 419 A-Upkhenll & A Thp Lgusdaln, Arg Xas, %38 20 25 30
<210> 279 5 10 15

Gln Xaa Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa

20 25 30

<210> 262

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 18, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 262
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gin Xaa Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 263

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
«<223> Mutagen

<221> VARIANT
<222> 2, 18, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
«<222> 30
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<400> 263
His Xaa Giu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly



<211> 30 <212> PRT <213> Artificial Sequence ) <220> <223> Mutagen <221>
VARI ANT <222> 2, 24, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)

<221> VARI ANT <222> 20 <223> Xaa = N-epsilon-octanoyl-lysine <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 279 Hi s Xaa
Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn Al a
Ala Xaa Qu Phe Ile Xaa Trp Leu Val ArgiXaa Arg 20 25 30 <210> 280 <211>
30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221> VAR ANT
<222> 2, 24, 29 <223> Xaa = A b (al pha-am noisobutyric acid) <221> VARI ANT
<222> 20 <223> Xaa = R-epsil on-tetradé@ano;il -lysine <$21> VARI ANT <222>
<223> t fils *§BftIenfEY 48 aht ddfefrre FFerfilntie? *2agfs 280 His Xaa Qu Ay
Thr Phe Thr Ser Ag?) Val Ser Ser Ty‘?‘5 Leu Gu dy 1 ¥ 10 15 dn Ala Ala Xaa
G u Phe_]Jg Xapa Trp Leu Val Arg Xaa Arg 20 25 30 <210> 281 <211> 30

<211> 30
<212> PRT
<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 18, 29
<223> Xaa = Aib {alpha-aminoisobutyric acid)}

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-1-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 264
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Xaa Ala Lys Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 25 30

<210> 265

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
«<223> Mutagen

<221> VARIANT
222> 2, 29
<223> Xaa = Aib {(alpha-aminoisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 265
Higs Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15



135 <212> PRT <213> Artificial Sequence <220> <223> Mutagen <221>

VARI ANT <222> 2, 24, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)

<221> VARI ANT <222> 20 <223> Xaa = N-epsil on-hexadecanoyl -1ysine <221>

VARI ANT <222> <223> this sequence has an ami dated c-term nus <400> 281

Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 15 10 15

G@n Ala Ala Xaa Qu Phe Ile Xaa Trp Leuj]val Arg Xaa Arg 20 25 30 <210> 282

<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>

VARI ANT <222> 2, 24, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)

<221> VAR ANE KDD¥5a JHU<PIFSS 1 X e =T épsiVagnioztfanodds | ysi ne  <221> VARI ANT

<222> <223> this<%8equence has an &hidated c-term <400> 282 Hi s Xaa

GuGy Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1510 15 dn A a

Al a Arg gé e lle Xaa Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 283 <211>
RT

30 <212§1

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
«<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 266
Hig Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Ala Ala Xaa Glu Phe Ile Ala Txp Leu Val Arg Xaa Arg
20 25 30

<210> 267

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT

<222> 20 :

<223> Xaa = N-epsilon-hexadecanoyl-lysine
<221> VARIANT

<222>

<223> this sequence has an amidated c-terminus

<400> 267
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

«210> 268
<211> 30



<213> Artificial Sequence <220> <223> Miutagen 136 <221> VAR ANT <222> 2,
24, 29 <223> Xaa = Aib (al pha-am noi sobutyric acid) <221> VARI ANT <222> 28
<223> Xaa = N-epsilon-tetradecanoyl-lysine <221> VARI ANT <222> <223> this
sequence has an amidated c-term nus <400> 283 H's Xaa Gu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 G@n Ala Ala Arg Qu Phe Ile
Xaa Trp Leu Val Xaa Xaa Arg 20 25 30 <228> 284 <211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Mutagen <221> VARI ANT <222> 2, 24, 29
<223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 28 <223>
Xaa = Nepsi FBh- hexadecanoyl -1 ysine <221> VARI ANT <222> <223> this
sequencé&’tas “aht éﬁ%%aﬁ&ﬁ“%’g%eerm nus <400> 284 His Xaa Gu Ay Thr Phe Thr
Ser Asp_ Vg, Ser Ser Tyr Leu Gu Gy 15 1015 dn Ala Ala Arg Qu Phe Ile
Xaa Trp el Madagfda Xaa Arg 20 25 30 <210> 285 <211> 30 <212> PRT <213>
Artificial Sequence

<221> VARIANT

<222> 2, 29

<223> Xaa = Alb (alpha-aminoischbutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus

<400> 268

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Giu Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30
<210> 269
<211> 30
<212> PRT

«<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 289
<223>» Xaa = Aib ({alpha-amincisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-octanoyl-lyvsine

<221> VALIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 269
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Ala Ala Lys Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 25 30
«<210> 270
<211> 30

<212> PRT



<220> <223> Mutagen <221> VARI ANT <222> 2, 24, 29 <223> Xaa = Ai b

(al pha-am noi sobutyric acid) 137 <221> VARI ANT <222> 30 <223> Xaa =

N-epsi | on-oct anoyl -1 ysi ne <221> VAR ANT <222> <223> this sequence has an
am dated c-termnus <400> 285 His Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Au dy 151015 dn Ala Ala Arg Qu Phe Ile Xaa Trp Leu Val
Arg Xaa Xaa 20 25 30 <210> 286 <211> 3030<212> PRT <213> Artificial
Sequence <220> <223> Miutagen <221> VARI ANT <222> 2, 24, 29 <223> Xaa =
Ai b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 30 <223> Xaa =

N epsi | O PeftadetioyFefsstne. <221> VARI ANT <222> <223> this sequence
has an amdated c-term nus <400> 286 H's Xaa GQu @y Thr Phe Thr Ser Asp
Val Ser_SBf J¥fagdefU Qu Ay 151015 dn Ala Ala Arg Qu Phe Ile Xaa Trp
Leu Val Arg Xaa Xaa 20 25 30 <210> 287 <211> 30 <212> PRT <213>
Artificiadi-Seguenee <220>

<222> 2, 29
<223> Xaa = Aib {(alpha-aminoisobutyric acid}

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 270
His Xaa Glu Gly Thr Phe Thr-Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 271

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
«<223> Xaa = Alb (alpha-aminoisobutyric acid)

<Z221> VARIANT
<222> 28
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 271
Hig Xaa Glu Ciy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 : 30

<210> 272

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen



<223> Mutagen <221> VARI ANT <222> 2, 24, 29 <223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VAR ANT <222> 30 <223> Xaa =

N- epsi | on- hexadecanoyl -1 ysi ne <221> VARI ANT 138 <222> <223> this sequence
has an am dated c-term nus <400> 287 His Xaa Qu Gy Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu du dy 1510 15 dn Ala Ala Arg Gu Phe Ile Xaa Trp
Leu Val Arg Xaa Xaa 20 25 30 <210> 288 138211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Mutagen ~_. <221> VARIANT <222> 2, 29
<223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 26 <223>
Xaa = A6§2 TLYERING- 1 - cycl ohexanecar boxylic acid) <221> VAR ANT <222> 30
<223> X322 Rk eusilon-ochanoyl -l ysine; <221> VARIANT <222> <223> this
sequence has an am dat ed c-termnus 24005788 H s Xaa G u Gy Thr Phe Thr
Ser AspMal. Sekiager Tyr Leu Qu Ay 15 10 15 Gu Ala Ala Lys Qu Phe Ile
Ala Trp<Xaa ¥Yal Lys Xaa Xaa 20 25 30 <210> 289 <211> 30 <212> PRT

<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 272
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Ala Ala Arg Giu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25.. 30

<210> 273

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {(alpha-amincisobutyric acid)

<221> VARIANT
«222> 30
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 273
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Xaa
20 25 30

«<210> 274

<21il> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT



<213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT <222> 2, 29
<223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 26 <223>
Xaa = A6¢c (1-am no-I|-cycl ohexanecarboxylic acid) <221> VARI ANT <222> 30
139 <223> Xaa = N-epsilon-tetradecanoyl-1ysine <221> VARI ANT <222> <223>
this sequence has an am dated c-termnus <400> 289 His Xaa Gu Ay Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu GQu Ayl32 5 10 15 du Ala Ala Lys du Phe
Ile Ala Trp Xaa Val Lys Xaa Xaa 20 25 30 <210> 290 <211> 30 <212> PRT
<213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT <222> 2, 29
<223> Z Alp (@ pha;anin butyric acid) <221> VARIANT <222> 26 <223>
Xaa = ABC Cl i no-Tody et otﬁexaneé:%%r xyFi€ acid) <221> VARIANT <222> 30
<223> Xam1= DheRghl on- hexadecanoyl -1ysine <221> VARI ANT <222> <223> this
sequencexd¥ds an am dated c-term nus <400> 290 Hs Xaa Qu Ay Thr Phe Thr

Ser Asp<dml- 8Sels Sefuchye HealUafddhiGhted &-Gerk@ndd

<400> 274

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Xaa
20 25 30
<210> 275
<211> 30
«<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
«<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
«<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this seqguence has an amidated c-terminus

<400> 275
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Xaa
20 25 30

<210> 276

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

«<221> VARIANT
«222> 2, 29
<223> Xaa = Aib {alpha-amincisobutyric acid)

<Z221> VARIANT
«<222> 30
<223> Xaa = N-epsilon-octanoyl-lysine

«<221> VARIANT
<222>



Gu Ala Ala Lys Qu Phe Ile Ala Trp Xaa Val Lys Xaa Xaa 20 25 30 <210> 291
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mutagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-an noi sobutyric acid) <221>
VARI ANT <222> 26 <223> Xaa = A6¢c (1-am no-I|-cycl ohexanecarboxylic acid) 140
<221> VARI ANT <222> 30 <223> Xaa = N-epsilon-octanoyl-1ysine <221> VARI ANT
<222> <223> this sequence has an am datiéd c-term nus <400> 291 H s Xaa
GQu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 du A a
Ala Arg Gu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa 20 25 30 <210> 292 <211>
30 <2122 PR FSIINIE PiTirgl A 9€qEehCetep28s <223> Miut agen <221> VARI ANT
<222> 2,§4 3;@3> Xaa = Al b (al pha-am noi sobutyric acid) <22é)> VARI ANT
<222> 2Q.% > = c -amno-L-c¢ exanecar boxylic aci <221>

VAR ANT £23%5 %%Sa %531%@ argelgﬁﬁ%%s%‘?po)é’%% g{érra eca 65‘?‘?"1 %ﬁ‘ V' 2215 VAR AnT

<222> Giu Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210=> 277

le211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib ({alpha-aminoisobutyric acid}

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 277 .
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Giu Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 278

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alplLa-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 278
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15



<223> this sequence has an am dated c-termnus <400> 292 Hs Xaa Gu Gy _
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 15 10 15 du Ala Ala Arg
AQu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa 20 25 30 <210> 293 <211> 30 <212>
PRT <213> Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2,
29 <223> Xaa = A b (al pha-am noi sobutyric acid) 141 <221> VARI ANT <222> 26
<223> Xaa = A6c (1-am no-I|-cycl ohexanecdBdoxylic acid) <221> VARI ANT <222>
30 <223> Xaa = N-epsil on-hexadecanoyl -1ysine <221> VAR ANT <222> <223>
this seguence has an am dated c-term nus <400> 293 H's Xaa GQu Gy Thr Phe
Thr SerChsplvaflacars &+ WA Tledid %pGLﬁu VEl5An X% X8 y Ala Ala Arg G u Phe
Ile Ala Trp Xaa val Arg Xaa Xaa 20°25 30 <210> 294%<211> 30 <212> PRT
<213> Artifigial Sequence <220> <223> Mutagen <221> VARIANT <222> 2, 18,
29 <223x,%aazF Al b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 26
<223> Xam= ABE (1-am no-I|-cycl ohexanecarboxylic acid)
<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARTIANT
<222> 2, 24, 29
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-octanoyl-1lysine

_<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 279
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 - 10 15
Gln Ala Ala Xaa Glu Phe Ile Xaa Trp Leu Val Arg Xaa Arg
20 25 30

<210> 280

<21i> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 24, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARTANT
<222>
<223> this sequence hag an amidated c-terminus

<400> 280
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Xaa Glu Phe Ile Xaa Trp Leu Val Arg Xaa Arg
20 25 30

<210> 281
<211= 30



<221> VARI ANT <222> 30 <223> Xaa = N-epsilon-octanoyl-1ysine <221> VARI ANT _
<222> <223> this sequence has an am dated c-term nus <400> 294 H s Xaa
GQu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15 du Xaa
Ala Arg Gu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa 20 25 30 <210> 295 <211>
30 <212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
142 <222> 2, 18, 29 <223> Xaa = Aib (allpha-am noi sobutyric acid) <221>
VARI ANT <222> 26 <223> Xaa = A6c (1-am no-I|-cycl ohexanecarboxylic acid)
<221> VARI ANT <222> 30 <223> Xaa = N-epsilon-tetradecanoyl-1ysine <221>
VARI ANT<&2223RT <223> t hi s sequence has an anmidated c-terminus <400> 295
H s Xaa &7 &V R PRETIHI®Ser Asp Val Ser Ser Tyr Leu Gu Gy 1 5 10 15
Gu Xaa_ /Ala Arg Gu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa 20 25 30 <210> 296
<211> 30,,:2%dea RRT <213> Artificial Sequence <220> <223> Mutagen <221>
VARI ANT

<221> VARIANT

<222> 2, 24, 29

<223> Xaa = Aib {(alpha-aminoisobutyric acid}

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 281
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Xaa Glu Phe Ile Xaa Trp Leu Val Arg Xaa Arg
20 25 30

<210> 282

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 24, 29
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<22]1> VARIANT
<222> 28
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 282 e
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Xaa Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 283

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen



<222> 2, 18, 29 <223> Xaa = Aib (al pha-am noisobutyric acid) <221> VARI ANT
<222> 26 <223> Xaa = A6¢c (1-am no-I|-cycl ohexanecarboxylic acid) <221>

VARI ANT <222> 30 <223> Xaa = N-epsil on-hexadecanoyl -l ysine <221> VAR ANT
<222> <223> this sequence has an am dated c-term nus <400> 296 Hi s Xaa
AQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du Gy 1 5 10 15 du Xaa
Ala Arg Qu Phe Ile Ala Trp Xaa Val ArglXaa Xaa 20 25 30 <210> 297 <211>
30 <212> PRT <213> Artificial Sequence <220> 143 <223> Mutagen <221>
VARI ANT <222> 2, 18, 24, 29 <223> Xaa = Aib (al pha-am noi sobutyric acid)
<221> VA ANT, < 22> 26 <223> Xaa = A6cC (1-am no-I|-cycl ohexanecarboxylic
acid) 2 >, 7 <222> 30 <223> Xaa = N-egsi I gn-oct anoyl -1ysine <221>
VARI ANT 22 < .S .ali dated c-term nus <400> 297
Hs Xaa Qu %631/ T%r Fgrﬁgbérah?lﬁ%lébﬁg%g%%gf%é?m%r Tyr Leu Gu dy 1 5 10 15
A u Xaa<Al1a ¥mraGru Phe |le Xaa Trp Xaa Val Arg Xaa Xaa 20 25 30 <210> 298
<211> 36222> 28

<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 283
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
( Gln Ala Ala Arg Glu Phe Ile Xaa Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 284

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 24, 29 -
<223> Xaa = Alb (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
. <222>
{ <223> this seguence has an amidated c-terminus

<400> 284
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Xaa Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 285

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<2231> VARIANT
<222> 2, 24, 29
<223> Xaa = Aib (alpha-aminoiscobutyric acid)



—

<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2, 18, 24, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 26 <223> Xaa = A6c (1-am no-I|-cycl ohexanecarboxylic acid)
<221> VARI ANT <222> 30 <223> Xaa = N-epsilon-tetradecanoyl-1ysine <221>
VARI ANT <222> <223> this sequence has an am dated c-term nus <400> 298 H s
Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser 18r Tyr Leu Qu Ay 1510 15 du
Xaa Ala Arg Qu Phe Ile Xaa Trp Xaa Val Arg Xaa Xaa 20 25 30 <210> 299
<211> 30 1<21§§I PRT 144 <213> Artificial Sequence <220> <223> Mitagen
<221> VA $92> 2, 18, 24, 29 <223> Xaa = Ai b (al pha- ani noi sobutyric
acid) < 3]>>XX§R| Mpﬁ%g@ 23253287 aa = ABC

(1-am no-I-cycl ohexanecarboxyli'c acid) <221> VARI ANT <222> 30 <223> Xaa =
N- epsi | emzihexagteganoyl -1 ysi ne  <221> VARI ANT <222> <223> this sequence has
an am dated c-term nus <400> 299 H's Xaa GQu Gy Thr Phe Thr Ser Asp Val
Ser Ser<333> Lkkis Geguddcy hids Bnldhifibted c-terminus

<400> 285
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Xaa Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 286
<211> 30

<212> PRT
<213> Artificial Sequence

i

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 24, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this seqguence has an amidated c-terminus

<400> 286
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe ITle Xaa Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 287

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 24, 29
<223> Xaa = Alb (aipha-aminoiscbutyric acid}

<221> VARIANT
<222> 30

<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT



AQu Xaa Ala Arg Qu Phe Ile Xaa Trp Xaa Val Arg Xaa Xaa 20 25 30 <210> 300
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 1 <223> Xaa = N al fa- HEPES-Hi s
(N-al pha- (4-(2-hydroxyet hyl)-1-pi perazi ne-ethanesu |fonic acid)-histidine
<221> VARI ANT <222> 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> <223> this sequence has addanmi dated c-term nus <400> 300
Xaa Ala Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 15
Adn Al a Ala Lys AQu Phe lle Ala Trp Leu VaI Lys Xaa Arg 20 25 30 145 <210>
301 <2117 <212> PRI <213> Art uence <220> <223> Mt agen
<221> V. ﬁl\ﬁh F<3095T <}§af3 )?aa = a%f S-Hs
(N- al phasdo4- £2r hydr oxyet hyl ) - 1- pi per azi ne- et hanesu | fonic acid)-histidine
<221> VAR AN 3222 29r <@r3rhXaadr afetar Aea {detrar aleanineply <221> VARI ANT

5 10 15

Gln Ala Ala Arg Glu Phe Ile Xaa Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 288

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb {alpha-aminoiscbutyric acid}

<221> VARIANT
<222> 26
<223> Xaa = A6c {l~amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-octanovyl-lysine

<221> VARIANT
«<222>
<223> this sequence has an amidated c¢-terminus

<400> 288
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Ala Ala Lys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Xaa
20 25 30

<210> 289

<211> 30

«<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223>» Xaa = Ab6c (l-amino-l-cyclchexanecarboxylic acid)

<221> VARIANT
<222> 30



<222> <223> this sequence has an am dated c-term nus <400> 301 Xaa Al a
GQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 1015 dn Al a
Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 302 <211>
30 <212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 1 <223> Xaa = N al fa-HEPES-H s
(N-al pha- (4-(2-hydroxyethyl)-1-pi perazi @i@9et hanesu |fonic acid)-histidine
<221> VARI ANT <222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VAR ANT <222>
<223> t % >sEuenletHasourt SARM et ey e Y &% nus 146 <400> 302 Xaa Xaa G u
Ay Thr_ gi[zg{miﬁr Asp Val Ser Ser Tyr Leu du dy 15 10 15 dn Ala Ala
Lys G u_Enhe a Trp Leu Val Lys Xaa Arg 20 25 30 <210> 303 <211> 30
<212> PRb3s2{3% Abbidiecils SRAMERLEa $220%:5823> Mitagen <221> VARI ANT
<222> 1

<400> 289

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Ala Ala Lys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Xaa
20 25 30
<210> 290
<211> 30
<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<Z221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-amincisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
222> 30
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 290
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Ala Ala Lys Glu Phe Ile Ala Trp Xaa Val Lys Xaa Xaa
20 25 30

<210> 291

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223>» Xaa = Ab6c (l-amino-i-cyclohexanecarboxylic acid)



<223> Xaa = N al fa-HEPA-H s

(N-al pha- (4-(2-hydroxyethyl)-1-piperazi neacetyl)- histidine <221> VAR ANT
<222> 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VARI ANT <222>
<223> this sequence has an ami dated c-term nus <400> 303 Xaa Ala Gu Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn Ala Ala Lys
Gu Phe Ile Ala Trp Leu Val Lys Xaa Arg120 25 30 <210> 304 <211> 30 <212>
PRT <213> Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 1
<223> Xaa = N al fa-HEPA-H s

(N- al pha- 2- hydroxyet hyl ) - 1- pi per azi neacetyl ) - histidine <221> VAR ANT
<222> 2922%27% :5%\‘5 bet a- Al a (beta al ani ne) = <221> VARI ANT <222> <223>
this seg c has yah. anidat ed % nus 147 <400> 304 Xaa Ala Gu dy Thr
PheThr pVaI er ser. yr]L J(ﬂuGly 151015 dn Ala Ala Lys Qu
Phe Ile<9¢p, Taprdeu Val Lys Xaa Arg 20 25 30 <210> 305 <211> 30 <212> PRT

<213> Act2fd ci al Sequence <220>
<223> this seqguence has an amidated c-terminus

<400> 291
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 i5
Glu Ala Ala Arg Glu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa
20 25 30

<210> 292

<211> 30

<212> PRT

<213> Artificial Segquence

<220>
«<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c {l-amino-l-cyclohexanecarboxylic ac1d)

<Z221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 292
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Ala Ala Arg Glu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa
20 25 30

<210> 293

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoiscbutvyric acid)



<223> Mutagen <221> VARI ANT <222> 1 ~- <223> Xaa = N alfa-HEPA-H s

(N-al pha- (4-(2-hydroxyethyl)-1-pi perazi neacetyl)- histidine <221> VAR ANT
<222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT <222>
29 <223> Xaa = beta-Al a (beta-alanine) <221> VAR ANT <222> <223> this
sequence has an am dated c-term nus <400> 305 Xaa Xaa G u Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Gu @y 1 5410 15 Gn Ala Ala Lys Gu Phe Ile
Ala Trp Leu VaI Lys Xaa Arg 20 25 30 <210> 306 <211> 30 <212> PRT <213>
Artificial uence <220> <223> Mutagen <221> VARI ANT <222> 1 <223> Xaa
= N al f 82kt gﬁ%”é‘ﬁ"noyl hi stadi ne <221> VARI ANT <222> 29 <223> Xaa = Ai b

(al pha- a?ﬁ obu rig acid) <221 VARIA 22> 223> this sequence has
an am da eich errr?rjhl%nugl Tﬂﬁu) 2506 Zl g‘f)}éanﬁaa 3f iﬁiy Thr Phe Thr Ser Asp
Val Ser .Se1. T¥grAgu Gu Ay 15 10 15 dn Aa Ala Lys u Phe Ile Ala Trp
Leu Val <bys- ¥aa Arg 20 25 30 <210> 307

<223> Xaa = N-epsilon-hexadecanoyl-lysine

«<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 293
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Ala Ala Arg Glu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa
20 25 30

<210> 294
- <211> 30
<212> PRT
<213> Artificial Sequence

«220>
<223> Mutagen

<221> VARIANT
<222> 2, 18, 29
<223> Xaa = Alb (alpha-amincisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6¢ (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated_c—terminus

<400> 294
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 o 15
Giu Xaa Ala Arg Glu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa
20 25 30

<210> 295

<211> 30

<212> PRT

<213> Artificial Seqguence

<220>
<223> Mutagen

<221> VARIANT



<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT 7 <222> 1 ~,. <223> Xaa = N alfa-tetradecanoyl - histadine <221>
VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT <222>
<223> this sequence has an ami dated c-term nus <400> 307 Xaa Ala Gu Gy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn Ala Ala Lys
AQu Phe Ile Ala Trp Leu Val Lys Xaa Arg 12@ 25 30 <210> 308 <211> 30 <212>
PRT <213> Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 1
<223> Xaa = N alfa tetradecanoyl hi st adi ne <221> VARI ANT <222> 2, 29
<223> X&4a’% E noi sobu% ric aci %) <221> VAR ANT <222> <223>
this sej %%cgaﬁdéAé gﬁpg%fgﬂn%lﬁ %ﬁ*ﬁﬁsaC1400> 308 Xaa Xaa G u Gly Thr Phe
Thr Ser Asp, Vakigr Ser Tyr Leu Gu Gy 15 1015 dAn Ala Ala Lys Gu Phe
I'le Ala<3§9,bgu Val Lys Xaa Arg 149 20 25 30 <210> 309 <211> 30

<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 30
«<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 295
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gily
1 5 10 15
Glu Xaa Ala Arg Glu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa
20 25 30

<210> 296

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

«221> VARIANT
<222> 2, 18, 29
<223> Xaa = Aib {(alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = Abc (l-amino-l-cyclohexanecarboxylic acid}

( <221> VARIANT
<222> 30
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 296
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Xaa Ala Arg Glu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa
20 25 30

<210> 297

<211> 30

<212> PRT

<213> Artificial Sequence

<220>



<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 1 <223> Xaa = N al fa-tetradecanoyl - histadi ne <221> VARI ANT <222> 2
<223> Xaa = A b (al pha-am noisobutyric acid) <221> VARI ANT <222> 29 <223>
Xaa = beta-Ala (beta-al anine) <221> VARI ANT <222> <223> this sequence has
an am dated c-termnus <400> 309 Xaa Xaa Gu @y Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu Gu Gy 15 1015 dnl&a Ala Lys Gu Phe Ile Ala Trp Leu
Val Lys Xaa Arg 20 25 30 <210> 310 <211> 30 <212> PRT <213> Artificial
Sequencg223<2%0> <223> Mutagen <221> VARI ANT <222> 1 <223> Xaa = N
al fa-t ef fadecansy™ histadine <221> VARI ANT <222> 29 <223> Xaa = Aib
(al pha- aghnoigRPMEYric acid) <221> VAR ANT <222> <223> this sequence has
an am dabed ¢-taf Mhpuss <400> 310 Xaa Ala Gu Ay Thr Phe Thr Ser Asp Val
Ser Ser <Tyt- ked GaubGalphd-dmidliskhutidie A@Ala Arg Qu Phe Ile Ala Trp Leu
Val Arg Xaa Arg 20 25 30 150

<221> VARIANT

«<222> 26
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
«222> 30
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this seqguence has an amidated c-terminus

<400> 297
Hig Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Xaa Ala Arg Glu Phe Ile Xaa Trp Xaa Val Arg Xaa Xaa
20 25 30

<210> 298

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
«<223> Mutagen

<221> VARIANT
<222> 2, 18, 24, 29
<223> Xaa = Aib (alpha-amincisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-liysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 298
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Xaa Ala Arg Glu Phe Ile Xaa Trp Xaa Val Arg Xaa Xaa
20 25 30
<210> 299
<211> 30

<212> PRT



<210> 311 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>

Mut agen <221> VARI ANT <222> 1 <223> Xaa = N al fa-tetradecanoyl - histadi ne
<221> VARI ANT <222> 29 <223> Xaa = beta-Ala (beta-al anine) <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 311 Xaa Al a
Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn Al a
Ala Arg Gu Phe Ile Ala Trp Leu Val Arg Maa Arg 20 25 30 <210> 312 <211>
30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221> VAR ANT
<222> 1 <223> Xaa = N al f a- tetradecanoyl hi st adi ne <221> VAR ANT <222> 2,
29 <223=%%ka PEEAHIFiEAI RS noi sobutyric acid) <221> VARI ANT <222> <223>
this seq g ce has an am dated c-term nus <400> 312 Xaa Xaa GQu @y Thr Phe
Thr Ser _ aSer Ser Tyr Leu u dy 151015 dn Ala Ala Arg G u Phe
lle Ala" rp Let" VAl Arg Xaa Arg 20 25 30 <210> 313 <211> 30

<221> VARIANT
<222> 2, 18, 24, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
«<222> 32
<223> Xaa = A6c¢ {l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 299
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Glu Xaa Ala Arg Glu Phe Ile Xaa Trp Xaa Val Arg Xaa Xaa
20 25 30

<210> 300

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT

- <222> 1
L <223> Xaa = N alfa-HEPES-His
‘ {N-alpha-(4-(2-hydroxyethyl)-l-piperazine-ethanesu
lfonic

acid)-histidine

<221> VARIANT
<222> 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 300
Xaa Ala Glu Gly Thr Phe Thr Ser Asp vVal Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30



<212> PRT <213> Artificial Sequence 151 <220> <223> Mutagen <221> VARI ANT
<222> 1 <223> Xaa = N al fa-tetradecanoyl - histadi ne <221> VARI ANT <222> 2
<223> Xaa = A b (al pha-am noisobutyric acid) <221> VARI ANT <222> 29 <223>
Xaa = beta-Ala (beta-al anine) <221> VARI ANT <222> <223> this sequence has
an am dated c-term nus <400> 313 Xaa Xaa GQu @y Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu Qu dy 15 10 15 dn Wbsa Ala Arg Qu Phe Ile Ala Trp Leu
Val Arg Xaa Arg 20 25 30 <210> 314 <211> 30 <212> PRT <213> Artificial
Sequence <220> <223> Miutagen <221> VARI ANT <222> 1 <223> Xaa = N

al fa-t er'fafecdhoyl - histadine <221> VARI ANT <222> 29 <223> Xaa = beta-Al a
(bet a- alfanih <221> VARI ANT <222> <223> this sequence has an ani dat ed

c-term'ﬁ 4 0> a QQu dy Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Gu %%f %1@§ﬁfg&§5gé%%eﬁéeAl a Arg Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa

Arg 20 25;30

<223> Mutagen

<221> VARIANT

<222> 1

<223> Xaa = N alfa-HEPES-His
(N-alpha- (4- (2-hydroxyethyl) -1-piperazine-ethanesu
1fonic
acid)-histidine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<400> 301
Xaa Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 302

<211> 30

<212> PRT

«<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT

<222> 1

<223> Xaa = N alfa-HEPES-His
{N-alpha- {(4- (2-hydroxyethyl) -1-piperazine-ethanesu
1fonic
acid)-histidine

<221> VARIANT
<222> 2
<223> Xaa = Alib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine}

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus



<210> 315 <211> 30 <212> PRT <213> Artificial Sequence 152 <220> <223>
Mut agen <221> VARI ANT <222> 1 <223> Xaa = N al fa-tetradecanoyl - histadi ne
<221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> <223> this sequence has an ami dated c-term nus <400>
315 Xaa Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 15 10
15 dn Ala Arg Arg Gu Phe Ile Ala Trp 14u Val Arg Xaa Arg 20 25 30 <210>
316 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen
<221> VARI ANT <222> 1 <223> Xaa = N alfa-tetradecanoyl - histadine <221>
VARI ANT <222> 2 <223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VAR ANT
<222> 2%4%;@&23@%1: heta: Ala (beta-ala inil) <221> VARI AN, <222> <223>
this sedddrce fas “aN am aa?eTglrc-?rerAﬁ? FYLEIS S466%5 q‘:?'fGL%§55ta% YAu @y Thr Phe

Thr Ser pAl\éa!AlaSEI'L sS?fu ¥M£ ]Ji%uAﬁ ‘frgﬂéu ‘9'315 L}Q )ga% Arg
20 25

30

<210> 303

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
«<223> Mutagen

<221> VARIANT

<222> 1

<223> Xaa = N alfa-HEPA-His
{N-alpha- (4- (2-hydroxyethyl)-1l-piperazineacetyl} -
histidine

<221> VARIANT
<222> 29
<223> Xaa = Alb {alpha-aminciscobutyric acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 303
Xaa Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gin Ala Ala Lys Glu Phe Ile aAla Trp Leu Val Lys Xaa Arg
20 25 30

<210> 304
= <211> 30
( <212> PRT
’ <213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT

<222> 1

<223> Xaa = N alfa-HEPA-His
(N-alpha- (4- (2-hydroxyethyl) -1-piperazineacetyl) -
histidine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-~terminus



S

Gn Ala Arg Arg Gu Phe |le Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 317
<211> 30 <212> PAT <213> Artificial Sequence <220> 153 <223> Muitagen
<221> VARI ANT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 20 <223> Xaa = N-epsilon-octanesul fonyl- lysine <221>
VARI ANT <222> <223> this sequence has an ami dated c-term nus <400> 317
Hs Xaa GQu Ay Thr Phe Thr Ser Asp Val &&r Ser Tyr Leu du dy 1 5 10 15
Gn Aa Aa Xaa Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 318
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mutagen <221>
VARI ANT 4922942 29 <223> Xaa = A b (2l pha- ani noi sobutg\{rl c acid) <221>
VARI ANT ¥222%L8 Gt 5223@&55&‘ jhﬂ%%%ﬁﬁ%qa&oﬁ%%éﬁjéémrf BRYIE IS ne © <221>

15
VARI ANT uepce dat d teérmnus <400> 318
H s Xaa ég%%@ Al%%'g' P(%lu ?’ﬂe% A Trl]R)/SLI Searalmée & eu Gu dy 1510 15
Adn Ala Ala Xaa Glu Phe Ile Al a Trp Leu Val Arg Xaa Arg

<210> 305

<211i> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT

<«222> 1

<223> Xaa = N alfa-HEPA-His
(N-alpha-{4-({2-hydroxyethyl}-l-piperazineacetyl) -
higtidine

<221> VARIANT
<222> 2
<223> Xaa = Ailb (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 305
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gin Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 306

«<211>= 30

<212> PRT

<213> Artificial Sequence

<Z220>
<223> Mutagen

<221> VARIANT
«222> 1
<223> Xaa = N alfa-tetradecanoyl- histadine

<221> VARIANT
<222> 29
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus



---- 20 25 30 <210> 319 <211> 30 <212> PRT <213> Artificial Sequence
<220> <223> Mutagen <221> VARI ANT <222> 2, 29 <223> Xaa = Aib

(al pha-am noi sobutyric acid) 154 <221> VARI ANT <222> 20 <223> Xaa =

N- epsi | on- hexadecanesul fonyl -1 ysine <221> VARI ANT <222> <223> this
sequence has an am dated c-term nus <400> 319 Hs Xaa GQu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 51480 15 Gn Ala Ala Xaa Qu Phe Ile
Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 320 <211> 30 <212> PRT <213>
Awtificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2, 29 <223>

Xaa = %Xfﬁé -ami noi sobutyric acid) <221> VAR ANT <222> 28 <223> Xaa =
N-epS|I sul.fonyl -. lysin <221>_ VARI ANT <22 <223> this sequence
has an %aa gte £ ?’Jl Mnﬁ% 3&% Oge Jv B sézifaa ﬁ%’rege“ ? Ple Thr Ser Asp
Val Ser G%rAlzymrws%M %y 111- ﬁlalQraieuqfﬂ A2 x%laaAf%rg Gl u Phe Ile Ala Trp
Leu Val Xaa Xaa Arg 20 25 3 30

<210> 307

<211> 30

<212> PRT

<213> Artificial Seqguence

<220>
<223> Mutagen

«<221> VARIANT
«<222> 1
<223>» Xaa = N alfa-tetradecanoyl- histadine

<221> VARIANT
<222> 29
<223> Xaa = beta-aAla {(beta-alanine}

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<400> 307

Xaa Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 106 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30
<210> 308
<211> 30
<212> PRT

<213>» Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
«222> 1
<223> Xaa = N alfa-tetradecanoyl- histadine

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-sminoiscbutyric acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 308
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg



<210> 321 <211> 30 <212> PRT ----_<213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric
acid) <221> VARI ANT <222> 28 <223> Xaa = N-epsil on-dodecanesul f onyl -

| ysi ne 155 <221> VARI ANT <222> <223> this sequence has an am dat ed
c-termnus <400> 321 H's Xaa Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu u @y 151015 4Gn Ala Ala Arg @ Phe Ile Ala Trp Leu Val Xaa Xaa
Arg 20 25 30 <210> 322 <211> 30 <212> PRT <213> Artificial Sequence

<220> <223> Mutagen <221> VARIANT <222> 2, 29 <223> Xaa = Aib

(al pha- ami noi sobut¥yri c acid) <22125VARI ANT <222> 280<223> Xaa =

N- epsi | gg-&e)g%gecanesul fonyl -lysine <221> VARI ANT <222> <223> this
sequenced,b s@h am dated c-termnus <400> 322 His Xaa Gu @y Thr Phe Thr
Ser Aspﬁ@ﬁéﬂ& Ser Tyr Leu du dy 15 10 15 dn Ala Ala Arg Gu Phe Ile

Al a Trp<bew YakiaaaXarAeg20 25 30 <210> 323

<220>
<223> Mutagen

<221> VARIANT
<222> 1
<223> Xaa = N alfa-tetradecanoyl- histadine

<221> VARIANT
«<222> 2
<223> Xaa = Aib (alpha-amincisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> thisg sequence has an amidated c-terminus

<400> 309
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 310

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 1
<223> Xaa = N alfa-tetradecanoyl- histadine

<221> VARIANT
<222> 29
<223> Xaa = Aib (alpha-aminciscbutyric acid)

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<400> 310
Xaa Ala Glu Giy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Ala Trp Teu Val Arg Xaa Arg
20 25 30



L

<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen --<221>
VARI ANT <222> 2, 29 <223> Xaa = Aib (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 30 <223> Xaa = N-epsilon-octanesul fonyl- |lysine <221>
VARI ANT <222> <223> Lhis sequence has an ami dated c-term nus <400> 323
156 His Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 15
10 15 @ n Ala Ala Arg Qu Phe Ile Ala Trig0Leu Val Arg Xaa Xaa 20 25 30
<210> 324 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric
acid) <221> VAR ANT <222> 30 <223> Xaa =
N- epsi | oé-% decanesul fonyl -lysine <221> VARI ANT <222> <223> this
sequence,, am dated c-term nus <400> 324" H's Xaa Gu @y Thr Phe Thr
Ser Asp<yf>§ggl§%rlairygqugr;be(3 udy 151015 dn Ala Ala Arg Qu Phe lle
Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 325 <211> 30

<220>

<223> Mutagen

<221> VARIANT
<222> 1
<223> Xaa = N alfa-tetradecanoyl- histadine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine})

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 311
Xaa Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
i 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arxg
20 25 30

<210> 312

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 1
<223> Xaa = N alfa-tetradecanoyl- histadine

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 312
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 313

<211> 30

<212> PRT

<213> Artificial Seqguence



<212> PRT <213> Artificial Sequence <220> ~.. <223> Mutagen <221> VARI ANT
<222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT
<222> 20 <223> Xaa = 1-(4-decyl -pi perazi ne)- asparagi nes <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 325 Hi s Xaa
Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn Al a
Ala Xaa Qu Phe Ile Ala Trp Leu Val Arg P§da Arg 20 25 30 157 <210> 326
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 20 <223> Xaa = 1-(4-dodecyl -pi perazi ne)- asparagi nes <221>
VARI Al\ﬂ'z 72> ta<2%3> this sequence has an am dated c-term nus <400> 326

H s Xaa u &Py “fir Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15
An Ala_MNAa ¥ag&u Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 327
<211> 3Q55x212> PRT

<223> Xaa = N alfa-tetradecanoyl- histadine

<221> VARIANT
<222> 2
<223> Xaa = Ailb {(alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine}

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 313
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 314

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 1
. <223> Xaa = N alfa-tetradecanoyl- histadine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<4Q0> 314
Xaa Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 315

«<211> 30

<212> PRT

<213> Artificial Sequence



<213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT <222> 2, 29
<223> Xaa = Aib (al pha-am noi sobutyric acid) <221> VAR ANT <222> 20 <223>
Xaa = 1-(4-tetradecyl - pi perazi ne)-asparagi nes <221> VAR ANT <222> <223>

t hi s-sequence has an am dated c-termnus <400> 327 His Xaa Gu Ay Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Gu Ay 15 10 15 dn Ala Ala Xaa G u Phe
lle Ala Trp Leu Val Arg Xaa Arg 20 25 3052<210> 328 <211> 30 <212> PRT
<213> Artificial Sequence 158 <220> <223> Miutagen <221> VARIANT <222> 2,
29 <223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 20
<223> S:Z 1-{4-hexadecyl - pi perazi ne)- asparagines <221> VARI ANT <222>
<223> thf's sequgnce has an ami dated c-term nus <400> 328 His Xaa GQu Gy
Thr Phe_ghr, Sgfrpep Val Ser Ser Tyr Leu u @y 1510 15 dn Ala Ala Xaa
G u Phe<id®e Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 329 <211> 30 <212>
PRT <213223Ar kid i-Cad] rSegerea@ecanoyl- histadine

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<4£00> 315
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp vVal Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 ' 25 30

<210> 316

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 1
<223> ¥Xaa = N alfa-tetradecanoyl- histadine

<221> VARIANT
<222> 2
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 316
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 i5
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 317

<211> 30

<212> PRT

<213> Artificial Secuence

<220=>



P

<220> <223> Mutagen <221> VARI ANT <222> 2, 29 <223> Xaa = Aib
(al pha-am noi sobutyric acid) <221> VAR ANT <222> 28 <223> Xaa =
1- (4-decyl - pi perazi ne)- asparagi nes ~.. <221> VAR ANT <222> <223> this
sequence has an amidated c-term nus <400> 329 Hs Xaa Cu Gy Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 Gn Ala Ala Ag Qu Phe Ile
Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <283> 330 <211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Mutagen <221> VARI ANT <222> 2, 29 159
<223> Xaa.= A b aI pha- am noi sobutyric acid) <221> VARI ANT <222> 28 <223>
Xaa = i “(#UOUEI™ pi per azine) - asparagi nes <221> VARIANT <222> <223>
this segyenc F @an amdated c-termnus <400> 330 H's Xaa Gu Gy Thr Phe
Thr Ser . \fﬁg Ser Tyr Leu u dy 151015 dn Ala Ala Arg G u Phe
[le A ad'jgp) keu Vak b Xaa pX@arAhgi 20uprid0acid10> 331 <211> 30 <212> PRT
<213> Artificial Sequence <220>

<221> VARIANT

<222> 20
<223> Xaa = N-epsilon-octanesulfonyl- lysine

<221> VARTANT
<222>
<223> this sequence has an amidated c¢-terminus

<400> 317
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 318

«<211> 30

<212> PRT

<213> Artificial Sequence

T <220>
<223> Mutagen

. <221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-amincisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-dodecanesulfonyl- lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 318
Higs Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 319

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {(alpha-aminoisobutyric acid)



<223> Mutagen <221> VARIANT <222> 2, 29 <223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VAR ANT <222> 28 <223> Xaa =

1- (4-tetradecyl - pi perazi ne) - aspar agi nes <221> VARI ANT <222> <223> this
sequence has an amidated c-term nus <400> 331 H's Xaa GQu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dG@n Ala Ala Arg Qu Phe Ile
Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <2$8> 332 <211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2, 29 <223>
Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 28 <223> Xaa =
1- (4- hexadecyl - Mer azine)- asparagines 160 <221> VARI ANT <222> <223>
this segignc ‘%0 as an am dated c-termnus <400> 332 Hs Xaa Gu @y Thr Phe
Thr Ser . ygil =S§Le§rlo;[-yﬂex!3§él:age§u£goﬁylllyéill@ 15 dn Ala Ala Arg G u Phe
Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 333 <211> 30 <212> PRT
<213> Akxtifd ghmianBSequence <220> <223> Mutagen <221> VARI ANT

<222>
<223> this sequence has an amidated c-terminus

<400> 319
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Xaa Glu Phe Ile Ala Txp Leu Val Arg Xaa Arg
20 25 30

<210> 320

<211> 30

«<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
«<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-octanesulfonyl- lysine

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus

<400> 320

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
i 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30
<210> 321
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
«<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-dodecanesulfonyl- lysine



<222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VAR ANT
<222> 30 <223> Xaa = 1-(4-decyl -pi perazine)- asparagi nes <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 333 Hi s Xaa
Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn A a
Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 334 <211>
30 <212> PRT <213> Artificial Sequence 158220> <223> Mut agen <221> VARI ANT
<222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VARI ANT
<222> 30 <223> Xaa = 1-(4-dodecyl -pi perazine)- asparagi nes <221> VARI ANT
<222> 2235 VPR sequence has an am dated c-termnus 161 <400> 334 Hi s

Xaa G uzgi g}r Phe Thr Eer Asp Val %er_tSer. Tyr Leu Gu Gy 15 10 15 dn
Ala Ala Arg u° Phe Tie ATa™r pml_élue al Eﬁ?ﬁn aa Xaa 20 25 30 <210> 335
<211> 3Q4pK2%37 PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARl ANT 1j £224>62: 629 Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30
«<210> 322
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-amincisobutyric acid}

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-hexadecanesulfonyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 322
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 _ 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 323

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisocbutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-octanesulfonyl- lysine

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus

<400> 323



<223> Xaa =

Al b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 30 <223>

Xaa = 1-(4-hexadecyl - pi perazi ne)- asparagi nes <221> VARI ANT <222> <223>
this sequence has an am dated c-term nus <400> 335 H's Xaa Qu Ay Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 15 1015 dn Ala Ala Arg G u Phe
Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 336 <211> 32 <212> PRT
<213> Artificial Sequence <220> <223> Mfikagen <221> VARI ANT <222> 2, 29

<223> Xaa = Aib (al pha- aninoisobutyric acid) <221> VARIANT -- <222> 32
<223> Xaa = %4 decyl - erazine)- asparagi nes <221> VAR ANT <222> <223>
this sed‘ﬁérﬁff’é‘ %als G&ﬁ %hﬁ a & SHT CITe AR igd S<460s> IZ6MM §1XddYA u Ay Thr Phe

Thr Ser p Va

Ile AIaGJI'n

1510 15 GdrA°Ala Ala Arg du Ph
‘W’ A‘?d‘ R 98 gr&éjguzﬁjzér%d‘af 3 22105 337 <211> 32

<212> PRT 2213> ACi fi i al Sequencé> <220> <223> Mitagen <221> VARI ANT
<222> 2.,28. 323> Xaa = Al b (al pha-am noi sobutyric acid)

<2il>
<212>
<213>

<220>
«<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
223>

<400>

30
PRT
Artificial Sequence

Mutagen

VARIANT

2, 29

Xaa = Aib (alpha-aminoisobutyric acid)
VARITANT

30

Xaa = N-epsilon-hexadecanesulfonyl-lysine
VARIANT

this sequence has an amidated c-terminus

324°

Hig Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1

5 10 15

Gin Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa

<210>
<2il>
<212>
<213>

<220>
<223>

<221>

<222>

<223>

<221>

Ann
oo™

<223>
<Z221>
<222>
<Z223>

<400>

20 25 30

325

30

PRT

Artificial Sequence

Mutagen

VARIANT

2, 29

Xaa = Aib (alpha-aminoiscbhutyric acid)
VARIANT

20

Xaa = 1l-(4-decyl-piperazine)- asparagines
VARIANT

this sequence has an amidated c-terminus

325

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1

5 10 15

Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg

20 25 30



<221> VARI ANT <222> 32 <223> Xaa = 1-(4-dodecyl - pi perazi ne)- asparagi nes
<221> VARI ANT <222> <223> this sequence has an am dated c-term nus <400>
337 His Xaa Au @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu @Ay 15 10
15 Gn Ala Ala Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Ay Xaa 20 '25
30 <210> 338 <211> 32 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2, 29 ~.. 15223> Xaa = A b

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 32 <223> Xaa =

1- (4-tetradecyl - pi perazi ne) - asparagi nes <221> VARI ANT <222> -- <223> this
sequencé2hys 3dh ami dated c-terminus <400> 338 His Xaa GQu Ay Thr Phe Thr
Ser Asp~¥al™ S8r Ser Tyr Leu Au dy 151015 dn Ala Ala Arg Au Phe Ile
Aa Trpltefl VAf. Arg Xaa Xaa Gy Xaa 20 25 30 <210> 339 <211> 32 <212> PRT
<213> Arf11i Cf at "S6Guence™ 63 ~<220> <223> Mutagen <221> VARIANT <222> 2,

29 <223z2;x@a = A b (al pha-am noi sobutyric acid) <221> VAR ANT
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = 1-{4-dodecyl-piperazine)- asparagines

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 326
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Xaa Glu Phe Tle Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 327

<211> 30

<212> PRT .

<213> Artificial Segquence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = l-(4-tetradecyl-piperazine)-asparagines

<221> VARIANT
<222>
<223> this-sequence has an amidated c-terminus

<400> 327
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 14 15
Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 328

<211> 30

<212> PRT

<213> Artificial Sequence



<222> 32 <223> Xaa = 1-(4-hexadecyl -pi perazi ne)- asparagi nes <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 339 H s Xaa
GQu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn A a
Ala Arg GQu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Ay Xaa 20 25 30 <210> 340
<211> 32 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 2, 29, 31 <223> Xaa = Ai li5Ral pha-am noi sobutyric acid)
<221> VARI ANT <222> 32 <223> Xaa = 1-(4-decyl - pi perazi ne)- asparagi nes
<221> VARI ANT <222> <223> this sequence has an ami dated c-term nus <400>
340 Hs<3& Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Ay 15
---- 10°9%> WrP9APa Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Xaa Xaa
20 25 30 21§23,Q]5%§ 1 <211> 32 <212> PRT <213> Artificial Sequence <220>

ey

<223> Mifzgey  #221> VAR ANT 164 <222> 2, 29, 31 <223> Xaa = Ai b

(al pha- 2/ Aok SPURYE | (6186 -hhinsi22bac VAR ANE) <222> 32

<221> VARIANT
<222> 20
<223> Xaa = 1-{4-hexadecyl-piperazine)- asparagines

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus

<400> 328

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30
<210> 328
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = 1-(4-decyl-piperazine)}- asparagines

<Z221> VARIANT
«222>
<223> this sequence has an amidated c-terminus

- <400> 329
His Xaa Giu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Giu Gly
1 5 10 15
Gln Ala Ala avrg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 330

«<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29



<223> Xaa = 1-(4-dodecyl -pi perazine)- asparagi nes <221> VARI ANT <222>
<223> this sequence has an am dated c-term nus <400> 341 H s Xaa A u d y
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 d@n Ala Ala Arg
Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Xaa Xaa 20 25 30 <210> 342 <211>
32 <212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2, 29, 31 <223> Xaa = Al b (al pha-afonoi sobutyric acid) <221> VARI ANT
<222> 32 <223> Xaa = 1-(4-tetradecyl - pi perazi ne)-asparagi nes <221> VARI ANT
<222> <223> this sequence has an am dated c-termnus ~.. <400> 342 Hi s
Xaa G u~&F3y TR? PREP THI PBRITABD PRI tSer Tk Tyr Leu Gu Ay 1 5 10 15 Gn
Ala Al a 26\5 %HE% Ile Ala Trp Leu Val Arg Xaa Xaa Xaa Xaa 20 25 30 <210>
343 <211 > PRT <213> Artificial Sequence <220> <223> Mitagen
<221> VA&MaaQaz?ézjodgg,l g;{pé%@ge%agsp—alébpne(sal pha- ami noi sobutyric acid)
<221> VARI ANT <222> 32 165 <223> Xaa = i-(4-hexadecyl - pi per azi ne) -

asparagkm£&> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 330 )
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30
<210> 331
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)}

<221> VARIANT
<222> 28
<223> Xaa = 1-(4-tetradecyl-piperazine)-asparagines

<221> VARIANT
<Z222>
<223> this sequence has an amidated c-terminus

<400> 331
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Tle Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 332

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = 1-(4-hexadecyl-piperazine)- asparagines



L

<221> VARI ANT <222> <223> this sequence has an am dated c-term nus _<400>
343 Hs Xaa AQu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu @y 1 5 10
15 dn Ala Ala Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Xaa Xaa 20 25
30 <210> 344 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2,29 <223> Xaa = Ai b (al pha-am noi sobutyric
acid) <221> VARI ANT <222> 20 <223> Xaa 101- (4-decyl - pi per azi ne) -
asparagi nes <221> VARI ANT <222> <223> this sequence has an am dat ed
c-terninus <400> 344 His Xaa AQu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr

Leu 4 u 1 5 10 15 G@n Ala Arg Xaa Qu Phe Ile Ala Trp Leu Val Arg Xaa
Arg 20 5?65 345 <211> 30 <212> PRT <213> Artificial Sequence
53023 §3>> |29 52212, VARLAN o 52202 m, 20 <223~ Xaa = AlD

(alpha anlnoiso utyric acid <221> VARI ANT <222> 20 <223> Xaa =
1- (4- dodesyd 3ppperazi ne) - asparag|nes <221> VARI ANT <222>
Hig Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 i5
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30
<210> 333
<211> 30
<212> PRT

<213> Artificial Seqguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Ailb ({(alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = 1l-{4-decyl-piperazine)- asparagines

<221> VARIANT
<222> .
<223> this sequence has an amidated c¢-terminus

<400> 333
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30
<210> 334 i
<211> 30
<212> PRT
<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = 1-(4-dodecyl-piperazine)- asparagines

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus



<223> this sequence has an am dated c-term nus 166
Ser Asp Val Ser Ser Tyr Leu Gu @y 15 1015 dn Ala Arg

Ay Thr
Arg Xaa Arg 20 25 30

Xaa Qu Phe Ile Ala Trp Leu Va
<212> PRT <213> Artificial Sequence <220> <223> Muitagen

<222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid)

Phe Thr

<400> 345 His Xaa G u

<222> 20 <223> Xaa = 1-(4-tetradecyl - pi pggrazi ne) - aspar agi nes

<222>

Gu @y Thr

Arg Xaa<&Pw PRé 1le Ala Trp Leu Val Arg Xaa Arg

<223> this sequence has an am dated c-term nus
Phe Thr Ser Asp Val Ser Ser Tyr Leu u Qy
20 25 30

<2195° PP %m@YA?ftrl Phei TR %@qaémd@l @St rz3senGlagen

<222>

<222> 26123

<222>

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

<220>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<400

1

«<210>
<211>

129 <223> b (al pha- am 0|s but
s aﬁlu R AR i

<223> Xaa : Alb (alpha an1n0|sobutyr|c aci d)

335

30

PRT

Artificial Sequence

Mutagen
VARIANT
2, 2%

Xaa = Aib {(alpha-aminoisobutyric acid)

VARIANT
30

Xaa = 1l-(4-hexadecyl-piperazine)- asparagines

VARIANT

this sequence has an amidated c¢-terminus

rjc aci dy

aﬁsi%ﬁ’aglnes

15

30

335
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tvr Leu Glu Gly
5 . 10
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25
336
32
PRT

<212>
<213>

<220>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
«<223>

<400>

Artificial Sequence

Mutagen

VARIANT

2, 29

Xaa = Aib (alpha-aminoisobutyric acid}
VARTIANT

32

Xaa = 1l-(4-decyl-piperazine) - asparagines
VARTANT

this sequence has an amidated c-terminus

336

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1

5 10

15

Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Gly Xaa

20 25

30

<210> 346 <211> 30
<221> VARl ANT
<221> VARl ANT
<221> VARl ANT
<400> 346 H s Xaa
151015 dn Aa
<210> 347 <211>
<221> VARl ANT
<221> VARl ANT
<221> VARl ANT



<400> 347 His Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy.
151015 dAn Ala Arg Xaa Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg 167 20
25 30 <210> 348 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric
acid) <221> VARI ANT <222> 28 <223> Xaa = 1-(4-decyl -pi perazine)-
asparagi nes <221> VARI ANT <222> <223> Ithi s sequence has an am dat ed
c-termnus <400> 348 His Xaa Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Gu @y 151015 dn Ala Arg Arg Gu Phe Ile Ala Trp Leu Val Xaa Xaa
Arg 20 25 30 <210> 349 <211> 30 <212> PRT <213> Artificial Sequence
<220> <2 ?}Z tagen <221> VARIANT ~.. <222> 2, 29 <223> Xaa = Ai b
(al pha- agfnioi§pbutyric acid) <221> VARIANT <222> 28 <223> Xaa =
1- (4- dodecy) »pl perazi ne)gemrsSpar agi nes <221> VARI ANT <222> <223> this
sequence has an am dated c-term nus <400> 349

<220>

<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = 1-(4-dodecyl-piperazine)- asparagines

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 337
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Gly Xaa
20 25 30

<210> 338

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb {alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 32 ,
<223> Xaa = 1-(4-tetradecyl-piperazine)-asparagines

<221> VARIANT
<222> -
<223> this sequence has an amidated c-terminus

<400> 338
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Gly Xaa
20 25 30

<210> 339

<211> 32

<212> PRT

<213> Artificial Sequence



Hs Xaa GQu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du dy 1 5 10 15 .
Gn Ala Arg Arg Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 350
<211> 30 <212> PRT 168 <213> Artificial Sequence <220> <223> Mitagen
<221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 28 <223> Xaa = 1-(4-tetradecyl -pi perazine)-asparagi nes
<221> VARI ANT <222> <223> this sequencé6thas an amidated c-term nus <400>
350 His Xaa Au @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu @Ay 15 10
15 dn Ala Arg Arg GQu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210>
351 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mutagen
<221> Vﬁg kﬁu <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)
<221> VARUANT 952> 28 ~~ ... <223> Xaa = 1- (4- hexadecyl - pi per azi ne) -

aspar aginas vadaky VAR ANT <222> <223> this sequence has an anidated
c-term aus> 430> 351 Hs Xaa Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu d u<f3y¢ Xaa = BAib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = 1-(4-hexadecyl-piperazine)- asparagines

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 339
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Gly Xaa
20 25 30

<210> 340
. <211> 32
<212> PRT
<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29, 31
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = 1-({4-decyl-piperazine)- asparagines

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 340
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 e 10 15

Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Xaa Xaa
2¢ 25 30

<210> 341

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT



151015 dn Ala Arg Arg GQu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30
<210> 352 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>

Miut agen 169 <221> VARI ANT <222> 2, 29 <223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 30 <223> Xaa =

1- (4- decyl - pi perazi ne)- asparagi nes <221> VARI ANT <222> <223> this
sequence has an am dated c-term nus <404 352 H's Xaa Qu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dG@n Ala Arg Arg Au Phe Ile
Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 353 <211> 30 <212> PRT <213>
ArtificigaP2sequéhcel <220> <223> Miutagen <221> VARIANT <222> 2, 29 <223>
Xaa = AiB2{alpfa: MPn6HEBANPPEsdEMic aoo¥> VARI ANT <222> 30 <223> Xaa =
1- (4-dodg ¥l\£&£ﬁ&92ine)‘ asparagi nes <221> VARI ANT <222> <223> this
sequencgzg§§3§n am dated c-term nus <400> 353 H's Xaa Gu Ay Thr Phe Thr

Ser As p <\2(§-£ > %@15 =Selr— { Z ycfodle@ﬂr'l —gif;}exg z¥ne )1— Qsﬂa@ra%?nes

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 341
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Xaa Xaa
20 25 30

<210> 342

<211> 32

<212> PRT

«<213> Artificial Seguence

<220>
<223> Mutagen

«221> VARIANT
<222> 2, 29, 31
<223> Xaa = Aib (alpha-amincisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = l1-(4-tetradecyl-piperazine)-asparagines

<221> VARIANT
<222>
<223> this seguence hag an amidated c-terminus

- <400> 342
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Xaa Xaa
20 25 30

<210> 343

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29, 31
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 32



An Alla Arg Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 354
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-an noi sobutyric acid) <221>
VARI ANT 170 <222> 30 <223> Xaa =

1- (4-tetradecyl - pi perazi ne) -acetyl )asparagi nes <221> VAR ANT <222> <223>
this sequence has an am dated c-term nusle<400> 354 His Xaa Qu Ay Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 15 1015 Gn Ala Arg Arg G u Phe
Ile Ala }5? Leu Val Arg Xaa Xaa, 20 25 30 <210> 355 <211> 30 <212> PRT
<213> AEFTT EPAl ™ Sedieht8 e8P LUos 88 INIERIEAIINES21> VAR ANT  <222> 2, 29
<223> Xaa,r. @Agazgﬂl pha- am noi sobutyric acid) <221> VARI ANT <222> 30 <223>
Xaa = l«t4>hexadecyl - pi perazi ne)- asparagi nes <221> VAR ANT <222> <223>

this sequencenhasscafedd dat et eni@iBh NS er40Q> 355 H's Xaa Gu Gy Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 1 5 10 15
<400> 343
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Xaa Xaa
20 25 30

<210> 344

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2,29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = l1-(4-decyl-piperazine)- asparagines

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 344
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 i0 15
Gin Ala Arg Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 345

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = 1-(4-dodecyl-piperazine)- asparagines

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus



Gn Ala Arg Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 356
<211> 32 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-an noi sobutyric acid) <221>
VARI ANT <222> 32 <223> Xaa = 1-(4-decyl -pi perazine)- asparagi nes <221>
CONFLI CT 171 <222> <223> this sequence has an am dated c-term nus <400>
356 Hs Xaa Gu Gy Thr Phe Thr Ser Asp Mg Ser Ser Tyr Leu u Gy 15 10
15 dn Ala Arg Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg Ay Xaa 20 25
30 <210> 357 <211> 32 <212> PRT <213> Artificial Sequence <220> <223>
Mit agen <221> VARIANT <222> 2, 29 <223> Xaa = Aib (al pha-am noi sobutyric
aci d) <2929> NARI ANT <222> 32 <223> Xaa = 1-(4-dodecyl - pi perazi ne) -

aspar agiffés*@a<§24 SIYARFARe Jpgoser 2‘223‘91Xé%r =en r( BEpFav dflivnoi sobut yri c

acid) <400> 3 ' C§§b dy, Thr Ser. Asp VaP Ser Ser Tyr Leu
du d yG% gri odn E\%L&Aregx}ﬁ QrESILeu HQ{ e Aaljtp Leu Val Arg Xaa Arg
Ay Xaa

<210> 346

<211> 30

<212> PRT
<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)}

<221> VARIANT
<222> 20
<223> Xaa = 1l-(4-tetradecyl-piperazine)-asparagines

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 346
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 347

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-aminoisobutyric acid}

<221> VARIANT
222> 20
<223> Xaa = 1-(4-hexadecyl-piperazine)- asparagines

<221> VARIANT
<222>
<223>» Xaa = Aib (alpha-aminoisobutyric acid)

<400> 347
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Arg Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg



20 25 30 <210> 358 <211> 32 <212> PRT <213> Artificial Sequence <220>
<223> Mutagen <221> VARI ANT <222> 29 <223> Xaa = Al b

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 32 <223> Xaa =

1- (4-tetradecyl - pi perazi ne) - asparagi nes <221> VARI ANT <222> <223> this
sequence has an am dated c-term nus <400> 358 Hs Xaa Gu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu Ay 172161 5 10 15 Gd@n Ala Arg Arg G u Phe
Ile Ala Trp Leu Val Arg Xaa Arg Gy Xaa 20 25 30 <210> 359 <211> 32 <212>
PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT <222> 2,
29 <223> Xaa = Ai BY(al pha-ami noi sobutyric acid) <2P1> VAR ANT <222> 32

<223> Xaa = 4- hexadecyl - pi perazi ne) - asparagi nes <221> VARl ANT <222>
<223> tﬁi 0>s§ ence has an amdated c-termnus <400> 359 His Xaa Gu Gy
Thr Pltﬁ r Asp Val Ser Ser Tyr Leu Gu dy 15 10 15 Gn Ala Arg
Arg d u<ﬁll'gg b AL g TpokslVal Arg Xaa Arg Gy Xaa 20 25 30

<220>

<223> Mutagen

<221> VARIANT
<222> 2, 29
«<223> Xaa = Aib {alpha-aminoischbutyric acid}

<221> VARIANT
<222> 28
<223> Xaa = 1-{4-decyl-piperazine)- asparagines

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 348
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
GIn Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 349

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisocbutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = 1-{4-dodecyl-piperazine}- asparagines

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 349
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30
<210> 350
<211> 30

<212> PRT



<210> 360 <211> 32 <212> PRT <213> Artificial Sequence <220> <223>

Mut agen <221> VARI ANT <222> 2, 29, 31 <223> Xaa = A b

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 32 <223> Xaa =

1-"4=decyl - pi perazi ne)- asparagi nes <221> VARI ANT <222> <223> this
sequence has an amidated c-termnus <400> 360 H's Xaa Gu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu Ay 1 5680 15 dn Ala Arg Arg GQu Phe Ile
Ala Trp Leu Val Arg Xaa Arg Xaa Xaa 20 25 30 <210> 361 173 <211> 32 <212>
PRT <213> Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2,
29, 31 £20%>axhificip} Fe@atpifa- ani noi sobutyric acid) <221> VARIANT <222> 32
<223> X{i:%zoi 1- (4- dodecyl - pi perazi ne) - asparagi nes <221> VAR ANT <222>
<223> tg%%bs%ggggn%e has an ami dated c-term nus <400> 361 Hs Xaa Qu Ay
Thr Phe r Ser ,fsp Val Ser Ser Tyr Leu Qu dy 1510 15 dn Ala Arg Arg
G u Phecbbe Aharalip Leu Val Arg Xaa Arg Xaa Xaa 20 25 30 <210> 362

<222> 2, 29
<223>» Xaa = Aib (alpha-amirnoisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = l-{4-tetradecyl-piperazine)-asparagines

«<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 350
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 351

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-amincisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = l-{(4-hexadecyl-piperazine)- asparagines

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<400> 351
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln aAla Arg Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 352

<211i> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen



<211> 32 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 2, 29, 31 <223> Xaa = Al b (al pha-am noi sobutyric acid)

<221> VARI ANT <222> 32 <223> Xaa = 1-(4-tetradecyl - pi perazi ne) - aspar agi nes
<221> VARI ANT <222> <223> this sequence has an ami dated c-term nus <400>
362 H's Xaa Au Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 1 5 10
15 dn Ala Arg Arg Gu Phe Ile Ala Trp 168u Val Arg Xaa Arg Xaa Xaa 20 25
30 <210> 363 <211> 32 <212> PRT <213> Artificial Sequence <220> 174
<223> Mut agen <221> VARI ANT <222> 2, 29, 31 <223> Xaa = Aib

(al pha- &A% |V§BB‘EN ric aC| d) <221> VARI ANT <222> 32 <223> Xaa =

1-(4- heié 1 pera %gknes <221> VARI ANT <222> <223> this
sequencé a>s 3?1 amé f mé‘flrﬁsr?us Y24005'363 His Xaa Gu @y Thr Phe Thr
Ser Asp_Va|. S&kra@t Tyr Leu Gudy 151015 dn Ala Arg Arg Gu Phe lle
Ala Trpchen ¥al Arg Xaa Arg Xaa Xaa 20 25 30 <210> 364 <211> 30

<223> Xaa = 1l-(4-decyl-piperazine)- asparagines

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 352
Higs Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 353

<211> 30

<212> PRT

<213> Artificial Sequence

«<220=>
<223> Mutagen

<221> VARIAWNT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid}

<221> VARIANT
<222> 30
<223> Xaa = l-(4-dodecyl-piperazine)- asparagines

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 353
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyvr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 354

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29

<223> Xaa = Aib (alpha-amincisobutyric acid)

<221> VARIANT



<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VARI ANT
<222> 30 <223> Xaa = 1l-dodecyl am no-glutam ne <221> VARI ANT <222> <223>
this sequence has an am dated c-term nus <400> 364 Hs Xaa Gu Ay Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 15 1015 Gn Ala Ala Arg A u Phe
Ile Ala Trp Leu Val Arg Xaa Xaa 20 - 25130 <210> 365 <211> 30 <212> PRT
<213> Artificial Sequence <220> <223> Miutagen <221> VARIANT <222> 2, 29
<223> Xaa = Al b (al pha-am noisobutyric acid) 175 <221> VARI ANT <222> 20
<223> Xa&= #%dodecyl am no-gl utam ne <221> VARI ANT <222> <223> this
sequenc®®hids 8% ani dat ed. c-.t er mi.nu <400> 365 H s Xaa Gu Gy Thr Phe Thr
Ser Asp Val $ar®SEFTFYERIPH T EFY 2L GPI598fH Ala Ala Xaa Gu Phe Ile
Ala Trp_beu VakrAx0 Xaa Arg 20 25 30 <210> 366 <211> 30 <212> PRT

<222>
<223> this sequence has an amidated c-terminus

<400> 354
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gin Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 355

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
. <223> Xaa = l-{4-hexadecyl-piperazine)}- asparagines

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 355

Hig Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 i5
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30
<210> 356
<211> 32
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32

¢ <223> Xaa = 1-{4-decyli-piperazine)- asparagines

<221> CONFLICT



<213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT <222> 2, 29
<223> Xaa = Al b (al pha-am noisoliutyric acid) <221> VARI ANT <222> 28 <223>
Xaa = 1-dodecyl am no-gl utam ne <221> VARI ANT <222> <223> this sequence
has an am dated c-term nus <400> 366 His Xaa Qu Gy Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu du dy 1510 15 dn Ala Ala Arg Gu Phe Ile Ala Trp
Leu Val Xaa Xaa Arg 20 25 30 <210> 367 15211> 32 <212> PRT <213>
Artificial Sequence- <220> <223> Mutagen <221> VARI ANT <222> 2, 29, 31
<223> Xaa = Al b (al pha-am noisobutyric acid) <221> VARI ANT <222> 32 <223>
Xaa = l<#kidecyl am no-glutam ne 176 <221> VARI ANT <222> <223> this
sequence?fias s grindrcedbas eeranigated <400xi86Y His Xaa Qu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu @y 151015 dn Ala Ala Arg Qu Phe Ile

éIZiSIr 2\]‘ OEO#ACI 8?1 é‘%ﬁ gﬁC regTﬁ(a%ezr(aZ?s Va%SSe%OSer<2T1]F9>Le§16§ u<211> 30 <212> PRT

15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gly Xaa
20 25 30
<210> 357
<211> 32
<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
«222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = 1-(4-dodecyl-piperazine}- asparagines

«<221> VARIANT °
<222>
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<400> 357
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 i5
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gly Xaa
20 25 30

<210> 358

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222% 25 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = 1-(4-tetradecyl-piperazine)-asparagines

«<221> VARIANT
<222
<223> this sequence has an amidated c-terminus

<400> 358
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly



<220> <223> Mutagen <221> VARI ANT <222> 2, 29 <223> Xaa = Aib _

(al pha-am noi sobutyric acid) <221> VAR ANT <222> 20 <223> Xaa =

N-epsil on- (2-(4-decyl -1 - pi perazine)-acetyl)-lysine <221> VAR ANT <222>
<223> this sequence has an am dated c-term nus <400> 368 His Xaa Au Gy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn Ala Ala Xaa
Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg 26 25 30 <210> 369 <211> 30 <212>
PRT <213> Artificial Sequence <220> <223> Miutagen <221> VARIANT <222> 2,
29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 20
<223> Xad = N—epsiIoﬁi(z-(4-dodecyl-ﬂﬂpiperazine)-aceﬂgl)-lysi ne <221>
VAR ANT Gledppsiqgy prg Blpashe Hilg Aleqlishdeuhys &nd drpddiiedle-%eér mi nus  <400>
369 His Xaa Gu G4 Thr Phe Thr Sef°Asp Val Ser Ser3%yr Leu Gu Gy 15 10
15 dn Aa Akg Xaa Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210>

370 <2113:803;

<212> PRT
<213> Artificial Sequence

«<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = 1-(4-hexadecyl-piperazine}- asparagines

<221> VARIANT
<222>
<223> this sequence hags an amidated c-terminus

<400> 359
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gly Xaa
20 . 25 30

<210> 360

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29, 31
<223> ¥aa = Alb (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = l-id-decyl-piperazine)- asparagines

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 360
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 361



<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT
<222> 20 <223> Xaa = N-epsilon-(2-(4-tetradecyl-I-piperazine)-acetyl)ly
sine <221> VARI ANT <222> <223> this sequence has an am dated c.-term nus
<400> 370 His Xaa AQu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy
151015 dn Ala Ala Xaa GQu Phe Ile A7a Trp Leu Val Arg Xaa Arg 20 25 30
<210> 371 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>

Mut agen <221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric
acid) <22%>3VARI ANT <222> 20 <223> Xaa =

N- epsi | 6A1¥2FRE- hexadecyl -i - pi perazi ne)-acetyl)-ly sine <221> VARI ANT
<222> <298% PhFEIISEaheiTd® s an anidated c-terminus 178 <400> 371 H's Xaa
Gu Gy<gé>Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 15 1015 dn Aa
Al a Xaa_ G4l Bhe.dd.e Ala Trp Leu Val Arg Xaa Arg 20 25 30

<221> VARIANT
<222> 2, 29, 31
<223> Xaa = Aib (alpha-aminoisobutyric acid}

<221> VARIANT
<222> 32
<223> Xaa = 1-(4-dodecyl-piperazine)- asparagines

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 361
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 362

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29, 31
<223> Xaa = Alb {(alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = l-{4-tetradecyl-piperazine)-asparagines

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 362
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 363

<211> 32

«212> PRT

<213> Artificial Seqguence

<220>



o~

<210> 372 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric
acid) <221> VARI ANT <222> 28 <223> Xaa =
N-epsil on- (2-(4-decyl -1 -pi perazine)-acetyl)-lysine <221> VARI ANT <222>
<223> this sequence has an ami dated c-termnus <400> 372 Hs Xaa Gu Gy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leui@u Gy 15 10 15 dGn Ala Ala Arg
AQu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 373 <211> 30 <212>
PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT <222> 2,
29 <223s23aMat9y (al pha- am noi sobuz~ ric acid) <221> VAR ANT <222> 28
<223> Xa2a2: N-e si | on-(2-(4-dodecyl -1-pi perazine)-acetyl)-lysi ne <221>
VARI ANT< g§> this sequence has an am dated c-term nus <400> 373
Xgau

129 H s ¥ (a%hf@%llﬁso%{yﬁ%paé@ Ser Ser Tyr Leu Au Gy 1 5 10
<221> VARIANT
<222> 32
<223> Xaa = l-(4-hexadecyl-piperazine)- asparagines
<221> VARIANT
<222>
<223> this seqguence has an amidated c-terminus
<400> 363
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 364
<211> 30
<212> PRT
<213> Artificial Seguence
<220>
<223> Mutagen
<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {(alpha-aminoiscobutyric acid)
<221> VARIANT
<222> 30
<223> Xaa = l-dodecylaminc-glutamine

) <221> VARIANT

k_ <222>

: <223> this sequence has an amidated c-terminus
<400> 364
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 - 25 30

<210>- 365
«211> 30
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
«222> 2, 29
<223> Xaa = Alb {(alpha-aminoisobutyric acid)



An Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 374
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-an noi sobutyric acid) <221>
VARI ANT <222> 28 <223> Xaa =
N-epsilon-(2-(4-tetradecyl-1-piperazine)-acetyl)ly sine <221> VARI ANT
<222> <223> this sequence has an am datgg¢sc-term nus <400> 374 His Xaa G u
Gy Thr Phe Thr Ser Asp Val Ser,Ser Tyr Leu Gu Ay 15 10 15 dn Ala Ala
Arg Gu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 375 <211> 30
<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 27%%lg ¥HBBETXaa = Ai b (al pha-ami noi sobutyric acid) <221> VAR ANT
<222> 28%22223%> Xaa. = N epsi | on-(2- (4- hexadecyl - - pi perazi ne)-acetyl )-1ly
si ne <2215 VARGART 1995988593 91K E8quence has an ani dated c-terni nus

<400> 319> vartanr
<222>
<223> this sequence has an amidated c¢-terminus

<400> 365
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 i5
Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 366

<23i1> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28 .
<223> Xaa = l-dodecylamino-glutamine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 366
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 367

<211> 32

<212> PRT

<213> Artificial Sequenci-

<220> ‘
<223> Mutagen

<221> VARIANT
<222> 2, 29, 31
<223>» Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = l-dodecylamino-glutamine



Hs Xaa GQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu u dy 180 1 5 10
is Gn Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210>
376 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen
<221> VARI ANT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 30 <223> Xaa =

N-epsi | on-(2-(4-decyl -1 -pi perazi ne) - acetiyk) -1 ysi ne <221> VARI ANT <222>
<223> this sequence has an ami dated c-termnus <400> 376 H's Xaa Gu Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 Gn Ala Ala Arg
A u Phe<}3le AMRAANEp Leu Val Arg Xaa Xaa 20 25 30 <210> 377 <211> 30 <212>
PRT <213§”ﬁrt|f|C|al uence <220> c <223> Mutagen <221> VARI ANT <222>
2, 29 <222233>> Kok Seﬁedm(fq?ap%&naﬁﬁlﬂﬁF%ﬁoBuFWlBu%c| d) <221> VARI ANT <222> 30

-- <2232, 6—7N—epS|Ion (2-(4-dodecyl - I - pi perazine)-acetyl)-lysi ne <221>
\UMQ‘Ahnﬁis % Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 368

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<221> VARIANT

<222> 20

<223> Xaa =
N-epsilon-(2-{4-decyl-l1-pipetrazine)-acetyl}-lysine

<221> VARIANT
<222> .
<223> this sequence has an amidated c-terminus

<400> 368
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Xaa Glu Phe Ile Ala .Trp Leu Val Arg Xaa Arg
20 25 30

<210> 369

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
«222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT

<222> 20

<223> Xaa =
N-epsilon- (2- (4-dodecyl-l-piperazine) -acetyl)-1vysi
ne

<221> VARIANT
<222>



<223> this sequence has an ami dated c-termnus <400> 377 Hs Xaa Gu Qy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 15 1015 Gn Ala Ala Arg
Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 181 20 25 30 <210> 378 <211> 30
<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT
<222> 30 <223> Xaa = N-epsilon-(2-(4-h&fadecyl-I|-pi perazine)-acetyl)-ly
sine <221> VARI ANT <222> <223> this sequence has an am dated c-term nus
<400> 378 His Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu u Qy

1 5 10 IB23QERIAISRIAPCCARY @PuaPREFE & AFEMTPD Leu Val Arg Xaa Xaa 20 25 30

<210> 3220 3 32 <212> PRT <213> Artificial Sequence <220> <223>

<2 %
Mut agen .. < >\, R4 IS > o5 AN has,;am noi sobutyric
N e R R R S0 e b e bl
N-epsi | efin (=( 4rdeey| civ- phoanazinerr@eet - hysidae arg

20 25 30

<210> 370

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {(alpha-aminoiscbutyric acid)

<221> VARIANT

<222> 20

<223>» Xaa =
N-epsilon-(2-(4-tetradecyl-l-piperazine}-acetyl)ly
gine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 370
Higs Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 i0 15
Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 371

<211> 30

<212> PRT

<213> Artificial Seqguence

<220>
«<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Ailb (alpha-aminoisobutyric acid)

<221> VARIANT

<222> 20

«<223> Xaa =
N-epsilon-(2-{4-hexadecyl-l-piperazine)-acetyl)-1ly
sine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus



<221> VARI ANT <222> <223> this sequence has an am dated c-term nus <400>
379 Hs Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu @y 1 5 10
15 d@n Ala Ala Arg Gu Phe Ile Ala Trp Leuval Arg Xaa Arg Gy Xaa 20 25 30
182 <210> 380 <211> 32 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric
acid) <221> VAR ANT <222> 32 <223> Xad7%

N-epsil on- (2- (4-dodecyl - | - pi perazi ne)-acetyl)-lysi ne <221> VARI ANT <222>
<223> this sequence has an ami dated c-termnus <400> 380 Hs Xaa GQu Gy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gy 151015 dn Ala Ala Arg
d u Phezti% Arh Tri)y Val Xaa' Ar Xaa 20 25 30 <210> 381 <211>
32 <213¥ PRY €13 A'&ﬁ ‘F*iecFﬁf%s@ 20F Eﬁéﬁz‘lh@%‘éﬁéﬁ <221> VARI ANT

222> 20 PR R ﬁaebigglpag%m@@mbw&gg AG1) <221 VAR ANT

<210> 372

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Muktagen

<Z221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT

<222> 28

<223> Xaa =
N-epsilon-{2-{4-decyl-1-piperazine)-acetyl)-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 372
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 373

<2il> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb {alpha-aminoisokuctyric acid)

<221> VARIANT

<222> 28

<223> Xaa =
N-epsiion-(2-(4-dodecyl-l-piperazine) -acetyl)-iysi
ne

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus

<400> 373



<223> Xaa = N-epsilon-(2-(4-tetradecyl-I|-piperazine)-acetyl)ly sine <221>
VARI ANT <222> <223> this sequence has an am dated c-term nus <400> 381
Hs Xaa GQu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du dy 1 5 10 15
Gn Ala Ala Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg Ay Xaa 20 25 30
<210> 382 183 <211> 32 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2, 29 <22339Xaa = A b (al pha-am noi sobutyric
acid) <221> VARI ANT <222> 32 <223> Xaa =
N-epsi |l on- (2- (4- hexadecyl - | - pi perazine)-acetyl)-ly sine <221> VARI ANT
<222> <PpgXaphfly §byEacEhasr dirratiidpedes- et Avadsy Y4pG3Y382 H's Xaa GQu
dy Thr _Phe Thr. Ser Asp Val _Ser _Ser Tif*’ Leu Qu dy 1'% 1015 dn Ala Ala
Arg G uCBhélfIEaal gﬁls f}éGUI%félAlﬂr%pX 81 AFg B *%ad:80 25 30 <210> 383
<211> 32 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT ., 2227, 2, 29, 31

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221>» VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-amincisobutyric acid)

<221> VARIANT

<222> 28

<223> Xaa = :
N-epsilon-(2-{4-tetradecyl-l-piperazine) -acetyl)ly
sine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminhus

<400> 374
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser.Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe ITle Ala Trp Leu Val Xaa Xaa Arg
20 : 25 30

<210> 375

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
«<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

«<221> VARIANT

<222> 28

<223> Xaa =
N-epsilon-(2-{4-hexadecyl-l-piperazine)-acetyl)-1ly
sine

<221> VARIANT
<222>
«<223> this sequence has an amidated c-terminus

<400> 375
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly



~.. <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 32
<223> Xaa = N-epsilon-(2-(4-decyl-I|-piperazine)-acetyl)-lysine <221>
VARI ANT <222> <223> this sequence has an am dated c-term nus <400> 383
Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 15
An Ala Ala Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa 20 25 30
<210> 384 <211> 32 <212> PRT 184 «<21338rtificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2, 29, 31 <223> Xaa = Ai b

(al pha- am noi sobutyric acid) <221> VARI ANT <222> 32 <223> Xaa =

N- epsi | o?-( -(4-dodec§1§-l -piperazine) -Ecetyl )-1ysi nel%221> VARI ANT <222>
<223> t fit8 Aéé‘qﬁ]e%g‘égh gﬁﬁg&ﬁ?dl&taeggﬁj‘teéﬂﬁyln%%a Xéao%? 384 Hs Xaa Qu Ay
Thr Phe Thr Ser ASp Val Ser Ser Tyi"Leu u dy 1 10 15 dn Ala Ala Arg
G u Phe hige Aba Trp Leu Val Arg Xaa Arg Xaa Xaa 20 25 30 <210> 385 <211>
32 <21221RRE0<213> Artificial Sequence <220> <223> Mit agen

<212> PRT
<213> Artificial Seqguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoiscbutyric acid)}

<221> VARIANT

<222> 30

<223> Xaa =
N-epsilon-(2-{4-decyl-l-piperazine)-acetyl)~lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 376
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Sexr Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 377

<211> 30

<212> PRT

<213> Artificial Sequence

. <220>
.. <223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoiscbutyric acid)

<Z221> VARIANT
<222> 30
<223> Xaa =
N-epsilon-(2-(4-dodecyl-l-piperazine)-acetyl)}-lysi
ne f

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 377
Hig Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa



<221> VARI ANT <222> 2, 29, 31 <223> Xaa = Al b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 32 <223> Xaa =

N-epsilon-(2-(4-tetradecyl -1-piperazine)-acetyl)ly sine <221> VARI ANT
<222> <223> this sequence has an ami dated c-term nus <400> 385 His Xaa G u
Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 15 10 15 dGn Ala Ala
Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa 181g Xaa Xaa 20 25 30 <210> 386
<211> 32 <212> PRT <213> Artificial Sequence 185 <220> <223> Mitagen
<221> VARI ANT <222> 2, 29, 31 <223> Xaa = A b (al pha-am noi sobutyric acid)
<221> VARI ANT <2228 32 <223> Xaa 2° 30

N-epsi | on- ( 2- (4- hexadecyl -i - pi perazine)-acetyl)-ly sine <221> VAR ANT
<222> <Z s sequence has an am dated c-term nus <400> 386 His Xaa G u
Ay Thr %ESer Asp Val Ser Ser Tyr Leu du dy 1510 15 dn Ala Ala

Arg d U<E’b§> h&@lﬂcaafrggq{r&;&evm Arg Xaa Arg Xaa Xaa 20 25 30 <210> 387
<211> 30 <212>

<220>

<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {(alpha-aminoisobutyric acid)

<221> VARIANT

<222> 30

<223> Xaa =
N-epsilon-(2-(4-hexadecyl-l-piperazine) -acetyl)-ly
sine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 378
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 . 30

<210> 379

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-amincisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa =
N-epsilon-{2-{4-decyl-1- plpera21ne) acetyl) -lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 379
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gly Xaa
20 25 30



<213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT <222> 2, 29
<223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 20 <223>
Xaa = N-epsilon-(2-(4-decyl-I-piperazine)-acetyl)-lysine <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 387 Hi s Xaa
Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn Al a
Arg Xaa Qu Phe Ile Ala Trp Leu Val Argi¥aa Arg 20 25 30 <210> 388 <211>
30 <212> PRT <213> Artificial Sequence <220> 186 <223> Mitagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>
VARI ANT<&223820 <223> Xaa =

N-epS|I6HJ§23 4-dodecyl -1 - pi perazi ne)-acetyl)-lysi ne <221> VARI ANT <222>
<223> t lence | has an am dated c-termnus <400> 388 S.. H's Xaa GQu
dy Thr* Iﬁ SEr* IASF A Ser Ser Tyr Leu Gu Ay 15 10 15 Gn Ala Arg
Xaa d ud%g Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 389

<223> Mutagen

«<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<221> VARIANT

<222> 32

<223> Xaa =
N-epsilon-{2-{4-dodecyl-l-piperazine)-acetyl)-lysi
ne

«<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 380
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
i 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa ‘Arg Gly Xaa
20 25 30

<210> 381

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-amincisobutyric acid}

<221> VARIANT

<222> 32

<223> Xaa =
N-epsilon- (2-{4-tetradecyl-1- plpera21ne) —acetyl)ly
sine

'<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<4{00> 381
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tvr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gly Xaa
20 25 30

<210> 382



<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Aib (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 20 <223> Xaa =
N-epsilon-(2-(4-tetradecyi-|-piperazine)-acetyl)ly sine <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 389 H s Xaa G u
Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr iggu Gu Ay 15 1015 dn Ala Arg
Xaa Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 390 <211> 30
<212> PRT <213> Artificial Sequence <220> <223> Mutagen 187 <221> VARI ANT
<222> 2:2Yg %223> Xaa = Ai b (al pha- ani noi sobutyric acid) <221> VARI ANT
<222> 2021722 BH% epsi | on- (2- (4- hexadecyl - | - pi perazi ne)-acetyl)-ly
si ne <224% Nﬁﬁwla<ff%e £523> this sequence has an ami dated c-terninus
<400> 390, i s Xaa Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy

1510 lé§3> Mutagen

«<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT

222> 32

<223> Xaa =
N-epsilon-(2-(4-hexadecyl-l-piperazine) -acetyl)-ly
sine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 382
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gly Xaa
20 25 30 7

<210> 383

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29, 31
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT

<222> 32

<223> Xaa =
N-epsilon-{2-(4-decyl-l-piperazine}-acetyl}-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 383
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30
<210> 384
<211> 32

<212> PRT



An Ala Arg Xaa Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 391
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-an noi sobutyric acid) <221>
VARI ANT <222> 28 <223> Xaa =

N-epsil on- (2-(4-decyl -1 -pi perazine)-acetyl)-lysine ~.._ <221> VARI ANT
<222> - <223> this sequence has an am datj@gd c-term nus <400> 391 H s Xaa
GQu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn A a
Arg Arg Gu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 392 <211>
30 <2121 PRArsiXigralArsefergieal Sequence <220> <223> Mutagen <221> VARI ANT
188 <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid) <221>

VARI ANT<&€D2> 28 <223> Xaa =

N epsi | SR 2Y ¢ RE8decyl - | - pi per azi ne)-acetyl )-1ysi ne <221> VARI ANT <222>
<223> thigs seguence has an anmidated c-termnus <400> 392

<222> 2, 29, 31
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221i> VARIANT

222> 32

<223> Xaa =
N-epsilon-{(2-(4-dodecyl-l-piperazine)-acetyl)-1lysi
ne

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 384
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 385

<211> 32

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29, 31
<223> Xaa = Alb {(alpha-aminoisobutyric acid)

<221> VARIANT

<222> 32

<223> Xaa =
N-epsilon-(2-(4-tetradecyl-l-piperazine)}-acetyl)ly
sine

<221> VARIANT
<222>
«<223> this sequence has an amidated c-terminus

<400> 385
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 1¢ 15
Gin Ala Ala Ary Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 386

<211> 32

<212> PRT

<213> Artificial Seguence



Hs Xaa Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Ay 15 10 15
Gn Ala Arg Arg Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 393
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 28 <223> Xaa =

N-epsilon-(2-(4-tetradecyl -1-pi perazine)igacetyl)ly sine <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 393 H s Xaa G u
Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 15 10 15 dGn Ala Arg
Arg Gu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 394 <211> 30
<212> PRI202213> Artificial Sequence <220> <223> Miutagen <221> VARI ANT
<222> 25°%§ fgg9°R223> Xaa = Ai b (al pha-ami noi sobutyric acid) <221>

VARI ANT 52222 %%HT<223> Xaa =

N-epsi | o5 22? Jhexadecyl -| - pi perazine)-acetyl)-ly sine <221> VAR ANT

<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT

<222> 32

<223»> Xaa =
N-epsilon-{2-{4-hexadecyl-l-piperazine)-acetyl)-ly
sine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 386 .
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 i0 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 387

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT

<222> 20

<223> Xaa =
N-epsilon-(2-(4-decyl-l-piperazine)-acetyl)-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 387
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 388

<211> 30

<212> PRT

<213> Artificial Sequence

<220>



<222> <223> this sequence has an am dated c-term nus <400> 394 H s Xaa Qu
Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu u dy 15 10 15 Gn Ala Arg
Arg Gu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 395 <211> 30
<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT
<222> 30 <223> Xaa = N-epsilon-(2-(4-degy!-I1-piperazine)-acetyl)-lysine
<221> VARI ANT <222> (... <223> this sequence has an am dated c-term nus
<400> 395 His Xaa Au Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy
15 10 i®B3-QintaAlea Arg Arg G u Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30
<210> 396 <211> 30 <212> PRT <213> Artificial Sequence <220> <223>
Mit agen<2<L22YARINR| ANT <222> 2, 29 <223> Xaa = Ai b (al pha-ani noi sobutyric
aci d) 18¢F2°<221% vg,tgl A[I}IT <222> 30 <223> Xaa =
N-epsi | 0TE 25t a-"dotecy E"i’%‘ﬁ‘l“blé‘%léfi"h‘:é’)“-lﬁcaectly?)-| ysi ne
<221> VARTANT
<222> 20
<223> Xaa =
N-epsilon-(2-(4-dodecyl-1-piperazine)} -acetyl)-lysi
ne

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 388
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 389

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

«<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT

<222> 20

<223> Xaa =
N-epsilon-{2-{4-tetradecyl-l-piperazine)-acetyl)ly
gine

<221> VARIANT

<222>
<223> this sequence has an amidated c-terminus

<400> 389

His Xaa Glu Gly Thr Phe Thr Sexr Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30
<210> 390
<211> 30
<212> PRT

«<213> Artificial Sequence

<220>
<223> Mutagen



<221> VARI ANT <222> <223> this sequence has an am dated c-term nus <400>
396 Hs Xaa u Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu @y 1 5 10
15 dn Ala Arg Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210>
397 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen
<221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 30 <223> Xaa = 187

N-epsilon-(2-(4-tetradecyl -1-piperazine)-acetyl)ly sine <221> VARI ANT
<222> <223> this sequence has an ami dated c-term nus <400> 397 H s Xaa Qu
Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 15 10 15 dGn Ala Arg
Arg G u<PhE PBLTa Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 398 <211> 30
<212> PRI?2F3>*Nrtifi gial Sequence ~<220> <223> Mitagen <221> VAR ANT
<222> 25458 #3335 B 2l Phey 1gf”pﬁ? U IforSSBut yric acid) <221> VARI ANT 191

<222> 3Q321> varIanT
<222> 20
<223> Xaa =
N-epsilon- (2-(4d-hexadecyl-l-piperazine)-acetyl) -1y
sine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 390
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 i5
Gln Ala Arg Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 391

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARTANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT

<222> 28

<223> Xaa =
N-epsilon-(2-(4-decyl-l-piperazine) -acetyl) -lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c¢-terminus

<400> 391
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tvr Leu Glu Gly
1 5 10 i5
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 392

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT



<223> Xaa = N-epsilon-(2-(4-hexadecyl-I|-piperazine)-acetyl)-ly sine <221>
VARI ANT <222> <223> this sequence has an am dated c-term nus <400> 398
Hs Xaa GQu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du dy 1 5 10 15
Gn Ala Arg Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 399
<211> 32 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT <222> 2, 29 <223> Xaa = A b (aligpa-am noi sobutyric acid) <221>
VARI ANT <222> 32 <223> Xaa =
N-epsil on- (2-(4-decyl -1 -pi perazine)-acetyl)-lysine <221> VAR ANT <222>
<223> thi¥>séqunce has an amidated c-term nus <400> 399 (.. His Xaa Qu
Ay Thr<Phe ’F‘Fﬁ* ~SBib NeprRAenGReISQEREYRIF A9 G u Ay 15 10 15 Gn Ala Arg
Arg Gu fﬂe eIAéET Trp Leu Val Arg Xaa Arg Ay Xaa 20 25 30 <210> 400
<211> 3 222 g <213> Artificial Sequence <220> <223> Mitagen <221>
VAR AI\IT<22<_,,22 2, 29 <223> Xaa = Aib (al pha-am noi sobutyric acid) <221>
VARI ANT N-epsilon-{2-(4-dodecyl-1-piperazine}-acetyl}-lysi

ne

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 392
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 383

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT

<222> 28

<223> Xaa =
N-epsilon-{2-(4-tetradecyl-l1-piperazine)-acetyl)ly
sine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 393
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 394

<211> 30

<212> PRT

<213> Artificial Secquence

<220>
«<223> Mutagen

<221> VARTANT
«222> 2, 29



<222> 32 <223> Xaa = 192

N- epsi | on-(2- (4-dodecyl - | - pi perazi ne)-acetyl)-lysi ne <221> VARI ANT <222>
<223> this sequence has an ami dated c-term nus <400> 400 Hs Xaa Gu Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 d@n Ala Arg Arg
AQu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gy Xaa 20 25 30 <210> 401 <211>
32 <212> PRT <213> Artificial Sequence 189220> <223> Mutagen <221> VARI ANT
<222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VARI ANT
<222> 32 <223> Xaa = N-epsilon-(2-(4-tetradecyl-I|-piperazine)-acetyl)ly
si ne <22433VAR ANFiP <22pba-epPgsischisyygequenée has an amidated c-term nus
<400> 401 H s Xaa GQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Len Qu Qy
15 10 ‘ig&g;i VARANA Arg Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gy Xaa
20 25 3@223<>2 > 402 <211> 32 <212> PRT <213> Artificial Sequence <220>

a =
<223> Mut ageﬂ—epﬁ@&?— (%A&Madecyl—l—piperazine) —acetyl) -1y

sine

<221> VARIANT
<222>
«223> this sequence has an amidated c-terminus

<400> 394
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 i0 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 395

<211i> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT

<222> 30

<223> Xaa =
N-epsilon-(2-(4-decyl-l-piperazine}-acetyl)-lysine

<221> VARIANT
<222>
<223> this segqguence has an amidated c-terminus

<400> 395
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gin Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 394

<211> 30

<212> PRT

«<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
«<222> 2, 29
<223> Xaa = Aib (alpha-aminocisobutyric acid)}



<222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT
<222> 32 <223> Xaa = N-epsilon-(2-(4-hexadecyl-I|-piperazine)-acetyl)-ly
193 sine <221> VARI ANT <222> <223> this sequence has an am dat ed
c-termnus <400> 402 H's Xaa Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Gu @y 151015 dn Ala Arg Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa
Arg Ay Xaa 20 25 30 <210> 403 <211> 3290<212> PRT <213> Artificial
Sequence <220> <223> Miutagen <221> VARI ANT <222> 2, 29, 31 <223> Xaa =
Ai b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 32 <223> Xaa =

N- epsi | 6812V, écyl -1 - pi perazine)-acetyl)-lysine <221> VARI ANT <222>
<223> thf&>séfuence has an anidated c-termnus <400> 403 His Xaa Qu Gy

Thr Phe™Tht $8f "Asp Val Ser. Tyr. leu Gy d 510 15 dn Ala Arg Arg

Gu Phe 11e Npitie e VaP Ry Xon Ry o b 3830 o100 404 <ot o

32 <212> PRT <213> Artificial Sequence <220>
<221> VARIANT

<222>
<223> this segquence has an amidated c-terminus

<400> 396
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 397

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

«<221> VARIANT

<222> 30

<223> Xaa =
N-epsgilon-(2- (4-tetradecyl-l-piperazine)-acetyl)ly
sine

<221> VARIANT
<222>
<223> this sequence hasgs an amidated c-terminus

<400> 397
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 398

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-amineciscbhbutyric acid)

<221> VARIANT



<223> Mutagen <221> VARI ANT <222> 2, 29, 31 <223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VAR ANT <222> 32 <223> Xaa =

N-epsi |l on- (2- (4-dodecyl - | - pi perazi ne)-acetyl)-lysi ne 194 <221> VARI ANT
<222> <223> this sequence has an am dated c-term nus <400> 404 H s Xaa
Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 dn Al a
Arg Arg Qu Phe Ile Ala Trp Leu Val Argi¥aa Arg Xaa Xaa 20 25 30 <210> 405
<211> 32 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 2, 29, 31 <223> Xaa = Ai b (al pha-am noi sobutyric acid)

<221> VARIZAN¥0 <222> 32 <223> Xaa =

N- epsi | o322t et r adecyl - | -gi perazi ne -acetggl si ne <221> VARI ANT
<222> <223> Prh‘?%s%%ﬁ“u(éﬁé%‘hrﬁ@ St amtdBE R et ¢ ﬁf%ﬂs‘ly<400> 405 H's Xaa du
Ay Thr Phe Tht® Ser Asp Val Ser Ser Tyr Leu Gu dy 1510 15 Gdn Ala Arg
Arg G u_Phe {hepha Trp Leu Val Arg Xaa Arg Xaa Xaa 20 25 30 <210> 406
<211> 3Z22>

<223> this seguence has an amidated c-terminus

<400> 398
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 399
C" <211> 32
<212> PRT
<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT

<222> 32

<223> Xaa =
N-epsilon-{2-(4-decyl-l-piperazine)-acetyl) -lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 399
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gly Xaa
20 25 3¢

<210> 400

<211> 32

<212> PRT

<213> Artificial Sequence

«<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisocbutyric acid)

<221> VARIANT
<222> 32
<223> Xaa =



<212> PRT <213> Artificial Sequence _<220> <223> Mutagen <221> VARI ANT
<222> 2, 29, 31 <223> Xaa = Aib (al pha-am noi sobutyric acid) <221> VAR ANT.
<222> 32 <223> Xaa = N-epsilon-(2-(4-hexadecyl-1|-piperazine)-acetyl)-ly
sine <221> VARI ANT 195 <222> <223> this sequence has an ami dated
c-termnus <400> 406 H's Xaa Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu u @y 151015 4Gn Ala Arg Arg1i@u Phe Ile Ala Trp Leu Val Arg Xaa
Arg Xaa Xaa 20 25 30 <210> 407 <211> 30 <212> PRT <213> Artifici al
Sequence <220> <223> Mutagen ~... <221> VARI ANT <222> 2, 29 <223> Xaa =
Ai b (al pha- afi friidebutdf cdogerd) -1 rPers 2 VAR AR ¥R 2255130 <223> Xaa =
N- epsi | on-de€&8noyl -1 ysi ne <221> VARI ANT <222> <223> this sequence has an
hydroxyg?ﬁdvgﬁ%Tm nus <400> 407 Hs Xaa Au Ay Thr Phe Thr Ser Asp Val
¥4

Ser Ser _ Leu uG@y 151015 Gn Ala Ala Arg Qu Phe Ile Ala Trp Leu
Val Arg.Xaa X88s 20048:c30has2403mi488ea c-terminus

<400> 400

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gly Xaa
20 25 30

<210> 401

<211> 32

<212> PRT

<213> Artificial Sequence

«<220>
<223> Mutagen

<221> VARIANT
«<222> 2, 2989
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT

<222> 32

<223> Xaa =
N-epsilon-(2-(4-tetradecyl~l-piperazine}-acetyl)ly
sine

«<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 401
Hig Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gly Xaa
20 25 30

<210> 402

<211> 32

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {alpha-aminoisobutyric acid)

<221> VARIANT

<222> 32

<223> Xaa =
N-epsilon-(2- (4-hexadecyl -1-piperazine)-acetyl)-ly



et

<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Miutagen <221>
VARI ANT  ----- <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 30 <223> Xaa = N-epsilon-decanoyl-1ysine <221> VARI ANT
<222> <223> this sequence has an hydroxydated c-term nus <400> 408 Hi s
Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu u dy 196 1 5 10 15
Gn Ala Lys Arg Gu Phe Ile Ala Trp Leul1val Arg Xaa Xaa 20 25 30 <210> 409
<211> 32 <212> PRT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>
VARI ANT <222s5im%] <223> Xaa = Ava (5-aininovaleric acid) <221> VAR ANT
<222> 32 <223> Xaa = Ado (12-am nododecanoic acid) <221> VARI ANT <222>
<223> th %fﬁ?@ﬁ'ze has an amidated c-terminus <400> 409 H's Xaa Gu Qvy

Thr Phe< %‘?15 \@I }%l%r iea[ml'g¥£ed_gut§mgn@y 151015 dn Ala Ala Arg
d u Phe % rp Xaa Arg Xaa Xaa

<400> 402

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gly Xaa
20 25 30

<210> 403

<211> 32

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29, 31
<223> Xaa = Alb {alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa =
N-epgilon- (2- (4-decyl-l-piperazine) -acetyl)-lysine

«<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus

<400> 403

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30
<210> 404
<211> 32
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29, 31
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT

<222> 32

<223> Xaa =
N-epsilon-{2- (4-dodecyl-1-piperazine)-acetyl)-lysi
ne



i

20 25 30 <210> 410 <211> 31 E <212> PRT ~.. <213> Artificial Sequence
<220> <223> Mutagen <221> VARI ANT <222> 2 --- <223> Xaa = Aib

(al pha-am noi sobutyricacid) <221> VARI ANT <222> 29 <223> Xaa = beta-Al a
(beta-al ani ne) <221> VARI ANT <222> 31 <223> Xaa =

N- epsi | on- dodecanoyl -1 ysi ne <221> VARI ANT <222> 197 <400> 410 Hi s Xaa Qu
Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr1peu Gu Ay 15 10 15 Gn Ala Ala
Arg Gu Phe Ile Ala Trp Lou Val Arg Xaa Arg Xaa 20 25 30 <210> 411 <211>
30 <212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT
<222> 1<I23%ABGAHT= Ai b (al pha-ami noi sobutyric acid) <221> VARI ANT <222>
28 <223%?%ga = beta- Al a (beta- al.ani ne)  <221> VARI ANT <222> 30 <223> Xaa =
N- epsi | 07 "deERIToFFIISISP g 82 PSR ANTTE53%%  <223> this sequence has an

am dat ed, &7t €541 nus
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15
Gln Ala Arg Arg Glu Phe Ile aAla Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30
<210> 405
<211> 32
<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29, 31
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT

<222> 32

<223> Xaa =
N-epsilon-{2-{4-tetradecyl-l-piperazine)-acetyl)ly
sine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 405
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 406

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
«<223> Mutagen

<221> VARIANT
<222> 2, 29, 31
<223> ¥Xaa = Alb (alpha-aminoiscbutyric acid)

<221> VARIANT

<222> 32

<223> Xaa =
N-epsilon-(2-{4-hexadecyl-l-piperazine)-acetyl) -1y
sine

<221> VARIANT



<400> 411 Xaa Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu AQu Ay Gn
151015 Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa 20 25 30
<210> 412 <211> 33 <212> PRT ----- <213> Artificial Sequence <220> <223>
Exenplary notif ---- <221> VARIANT <222> 1 <223> Xaa = L-His, Ura, Paa,
Pta, Anmp, Tma-H's, Des-amno-H s, or deleted <221> VARI ANT <222> 2 <223>
Xaa = Ala, D-Ala, Aib, Acc, NNMe-Ala, NI¥s-D-Ala, or NM-Ady <221>
VARI ANT <222> 3 <223> Xaa = G u, NNMe-G u, N Me- Asp, or Asp 198 <221>
VARI ANT <222> 4 <223> Xaa = Gy, Acc, beta-Ala, or Aib <221> VARI ANT <222>
5 <223><¥a& = Thr, or Ser <221> VARIANT <222> 6 <223> Xaa = Phe, Acc, Aic,
Ai b, 3- PaF3> Abhipgiequpaeabpner ehgated 5t BT RS Phe  <221> VARI ANT <222> 7
<223> Xa%\ioz TQE, or Ser <221> VARI ANT <222> 8 <223> Xaa = Ser, or Ab

1

<221> V. SRLETy Ins2ons R ASPva? s Her 792 1o/ AR ANT
5 10 15

Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 407"

<211> 30

«<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
«222> 2, 29
<223> Xaa = Aib {(alpha-amincisobutyric acid)

<221L> VARIANT
<222> 30
<223> Xaa = N-epsilon-decanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an hydroxydated c-terminus

<400> 407
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 408

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib {(alpha-aminoiscbutyric acid)

«<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-decanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an hydroxydated c-terminus

<400> 408
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly



.

<222> 10 <223> Xaa = Val, Acc, Aib, Leu, Ile, Tle, Ne, Abu, Ala, or Cha
<221> VARI ANT <222> 11 <223> Xaa = Ser, or Thr <221> VARI ANT <222> 12

<223> Xaa =
3-Pal, 4-Pal
Lou, Acc, A

15 <223> Xaa

beta-Ala, d

Ser, or Thr <221> VARI ANT <222> 13 <223> Xaa = Tyr, Cha, Phe,

, Acc, beta-Nal, or Xi-Phe <221> VARI ANT <222> 14 <223> Xaa =
b, Ne, Ile, Cha, Tle, Val, Phe, or Xl-Phe <221> VAR ANT <222>
= A u, or Asp <221> VARI AND6<222> 16 <223> Xaa = Ay, Acc,

u, or Alb <221> VARI ANT <222> 11 <223> Xaa = @ n, Asp, Asn, or

Au 199 <221> VARI ANT <222> 18 <223> Xaa = Ala, Aib, Vval, Abu, Tle, or Acc

<221> VARI ANT <222> 19 <223> Xaa = Al d? Aib, Val, Abu, 1Tle, Acc, Lys, Arg,

hArg, OFR: %ﬁp@ﬁ(@gﬂzﬁlﬁ- PG ﬁie-fﬁlalgg-’ e(éE))‘,’aloﬁfNPiaaﬁ(amz) e-X3)-C(O <221>
2

VARI ANT <222> 20

HN- CH( ( N
<222> 2%%2

<223> Xap =
VARI ANT<213>

<220>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<Z22>
<223>

<400>

23> Xaa = Lys, “Arg, hArg, On,

2D R10-R11))-C(O, OR NHCH((CH2)- X3)-C(O <221> VAR ANT

§5 Xaa = @ u Asp, Leu, Alb, or Lys <221> VARI ANT <222> 22
Bhe, Pal, beta- Nal, X1-Phe, Aic, Acc, Aib, Cha, or Trp <221>

Artificial Seguence

Mutagen

VARIANT

2, 29

Xaa = Aib (alpha-aminoisobutyric acid)
VARTANT

31

Xaa = Ava (Hh-aminovaleric acid)
VARIANT

32
Xaa = Ado {l2-aminododecanoic acid)

VARIANT
this sequence has an amidated c-terminus

4085

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1

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

<220>
<223>

<221>
<222>
- <223>

<221>
<222>
<223>

<221>
<222>

5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30
410
31
PRT
Artificial Seguence
Mutagen
VARTIANT
2
Xaa = Aib (alpha-aminecisobutyric acid)
VARTANT
29
Xaa = beta-Ala {(beta-alanine)
VARIANT
31
Xaa = N-epsilon-dodecanoyl-lysine

<223>

<221>
<222>

VARIANT
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<222> 23 <223> Xaa = Ille, Ace, Alb, Leu, Ne, Cha, Tle, Val, Abu, Al a, or
Phe <221> VARI ANT <222> 24 <223> Xaa v Ala, Aib, or Acc <221> VARI ANT
<222> 25 <223> Xaa = Trp, beta-Nal, 3-Pal, 4-Pal, Phe, Acc, Aib, or Cha
<221> VARI ANT <222> 26 <223> Xaa = Leu, Acc, Aib, Ne, Ile, Cha, Tle, Phe,
X1-Phe, or Ala <221> VARI ANT <222> 27 <223> Xaa = Val, Acc, A b, Leu, Ile,
Tle, Nle, Cha, Ala, Phe, Abu, Lys, or Xl97Phe <221> VARI ANT <222> 28 <223>
Xaa = Lys, Arg, hArg, On, HN-CH((CH2)n-N(R10-R11))-C(O, or NH

CH((CH2)e- X3)-C(O <221> VARI ANT <222> 29 <223> Xaa = Gly, bet a- Al a,

D-Ala, &9z, ‘Wa, NH 2) m % or D- am no Aci &(<221> VARI ANT
<222> 3’615<§2%>G1Xa811 T‘g o DR fef&?r E’E 15, 55 v L LBAFG: “Dor L-arn,

HN- CH( ( ) , e del eted 200 <221>
VAR ANT &%‘3 }%R’L‘%E Lx%hé‘:’cég M%‘HEI? -%)‘L A?%kagz% b Aco, Ado, A g,
Asp, Aun, Aec, NH (CH2)m C(O0), HI\I-CH((CI—lZ)n N(RIFO-R11))-C(O, a D-amno
aci d, OEzld)e| Ei:Bd <221> VARI ANT <222> 32 <223> Xaa = D-or L-Lys,Dor L-Arg,
D-or L-bAng, BBor L-On, HN-CH((CH2)n-N(R10- RII))-C(0),

NH- CH( (€H2ZprePB) - C(O) Ava, Ado, Aec, or deleted <221> VARI ANT <222> 33
<223> X&dl3= BrigificiglyS§eamnse L- Arg, HN-CH((CH2)n-N(R10-RI1))-C(0), Ava,

Ado, or __Aec <400> 412 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

Xaa Xaa~ égegé
< > Mutagen

<221> VARIANT
<222> 1
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-decanoyl-lysine

<221> VARTIANT
<222>
«223> this sequence has an amidated c-terminus

<400> 411
Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly Gln
1 5 10 15
Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa
20 25 30

<210> 412
<211> 33
<212> PRT
fffffffff <213> Artificial Segquence

<220>
<223> Exemplary motif

- <221> VARIANT
<222> 1
«<223> ¥aa = L-His, Ura, Paa, Pta, Amp, Tma-His,
Des-amino-His, or deleted

<221> VARIANT

<222> 2

<223> Xaa = Ala, D-Ala, Aib, Acc, N-Me-Ala, N-Me-D-Ala,
or N-Me-Gly

<221> VARIANT
<222> 3
<223> Xaa = Glu, N-Me-Glu, N-Me- Asp,., or Asp
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1 5 10 15 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

20 25 30 Xaa <210>

Hs Ala Qu
Adn Ala Ala
414 <211> 32
Phe Thr Ser
Phe Ile Al a

<222> 13 <22

Gy Thr
Lys Qu

<212>
Asp Val
Trp Leu

3> Xaa

413
Phe Thr Ser Asp Val
Phe Ile Ala Trp Leu Val
PRT <213> Hono sapi ens
Ser
Val
<212> PRT <213> Artificial
1251 radi ol abel ed Tyr 201

<211> 31 <212> PRT <213> Hono sapi ens <400> 413
Ser Ser Tyr Leu Qu dy 1 5 10 15
Lys Ay Arg Ay 20 25 30 <210>
<400> 414 Hs Ala Qu Gy Thr
Ser Tyr Leu uli@y 15 10 15 dn Ala Ala Lys Gu
Lys Ay Arg Ay Arg - 20 25 30 <210> 415 <211> 30
Sequence <220> <223> Mutagen <221> VARI ANT
<400> 415 HE Ala Gu Qy

Thr Phe<3hr SFI2NEp Val Ser Ser Xaa Leu Gu @y 15 10 15 dn Ala Ala Lys

Qu PheZfTE §la TER, Lg. Vale k. ¥, Alg 20 25 30

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<Z223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

VARIANT

5

Xaa = Thr,
VARIANT

6

Xaa = Phe,
VARIANT

7

Xaa = Thr,
VARIANT

8

Xaa = Ser,
VARIANT

9

Xaa = Asp,
VARIANT
10

Xaa = Val,
VARIANT
11

Xaa = Ser,
VARIANT
12

Xaa = Ser,
VARIANT
13

Xaa = Tyr,
VARIANT
14

Xaa = Leu,
VARIANT
15

Xaa = Glu,
VARIANT
16

Xaa = Gly,
VARIANT
17

Xaa = Gln,

or Ser

Acc, Aic, Aib, 3-Pal, 4- Pal, beta-Nal, Cha, Trp, or Xl1l-Phe
or Ser

or Aib

or Glu

Acc, Aib, Leu, Ile, Tle, Nle, Abu, Ala, or Cha

or Thr

or Thr Py

Cha, Phe, 3-Pal, 4-Pal, Acc, beta-Nal, or X1-Phe
Acc, Aib, Nle, Ile, Cha, Tle, Val, Phe, or X1-Fhe
or Asp

Acc, beta-Ala, Glu, or Aib

Asp, Asn, or Glu
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<221> VARIANT
<222> 18
<223> Xaa = Ala, Aib, Val, Abu, Tle, or Acc

<221> VARIANT

<222> 19

<223> Xaa = Ala, Aib, val, Abu, Tle, Acc, Lys, Arg, hArg, Orn, HN-CH((CH2)n-
N(R10-R11))-C(0O}, OR NH-CH({CH2)e-X3}-C{0O)

<221> VARIANT

<222> 20

<223> Xaa = Lys, Arg, hArg, Orn, HN-CH({(CH2}n-N{R10-R11l))-C(Q), OR NH-CHE{(CHZ)-
X3)-C{0)

<221> VARIANT
<222> 21
<223> Xaa = Glu Asp, Leu, Aib, or Lys

<221> VARIANT
<222> 22
<223> Xaa = Phe, Pal, beta- Nal, X1-Phe, Aic, Acc, Aib, Cha, or Trp

<221> VARIANT
<222> 23
<223> Xaa = Ile, Acc, Aib, Leu, Nle, Cha, Tle, Val, Abu, Ala, or Phe

<221> VARIANT
<222> 24
<223> Xaa = Ala, Aib, or Acc

<221> VARIANT
<222> 25
<223> Xaa = Trp, beta-Nal, 3-Pal, 4-Pal, Phe, Acc, Aib, or Cha

<221> VARIANT
<222> 26
<223>» Xaa = Leu, Acc, Aib, Nle, Ile, Cha, Tle, Phe, X1-Phe, or Ala

<221> VARIANT

<222> 27

«<223> Xaa = Val, Acc, Aib, Leu, Ile, Tle, Nle, Cha, Ala, Phe, Abu, Lys, or Xl-
Phe

<221> VARIANT
<nuZ> 28
<223> Xaa = Lys, Arg, hArg, Orn, HN-CH({(CH2)n-N(R10-R11))-C{0O), or NH-

CH({(CH2}e-X3}-C(0)

<221> VARIANT

<222> 29

<223> Xaa = Gly, beta-Ala, D-Ala, Gaba, Ava, NH-(CHZ2)m-C(Q), Aib, Acc oxr D-
amino acid

<221> VARIANT

<222> 30

<223> Xaa = L-or D-Arg, D-or L-Lys, D-or L-hArg, D-or L-Orn, HN-CH({CHZ)n-
N(R10-R11)}-C(0O)}, NH-CH({{CH2)e-X3)-C(0) or deleted
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<221> VARIANT

<222> 31

<223> Xaa = Gly, beta-ala, Gaba, Ava, Aib, Acc, Ado, Arg, Asp, Aun, Aec, NH-
{CH2)m-C(0), HN-CH({CH2)n-N(R10-R11)}-C(0}, a D-amino acid, or deleted

<221> VARTANT

<222> 32

<223> Xaa = D-or L-Lys,D-or L-Arg, D-or L-hArg,D-or L-Orn, HN-CH{{CH2)n-N{R1O-
R11))}-C(Q), NH-CH{(CHZ2}e-X3)-C(0)Ava, Ado, Aec, or deleted

<221> VARIANT

<222> 33

<223> Xaa = D-or L-Lys, D-or L-Arg, HN-CH{(CH2)n-N{R10-R11)}}-C(0Q), Ava, Ado, or
Aec

<400> 412
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10 15
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
20 25 30
Xaa

<210> 413

<211> 31

«<212> PRT

<213> Homo sapiens

<400> 413
His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala ala Lys Glu Phe Tle Ala Trp Leu Val Lys Gly Arg Gly
20 25 30

<210> 414

<211> 32

<212> PRT

<213> Homo sapiens

<400> 414
Higs Ala GIlu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 : 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Gly Arg
290 25 30

<210> 415

«211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 13
<223> Xaa = 1251 radiolabeled Tyr



201

<400> 415
Huns Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Xaa Leu Glu Gly
1 5 10 i5

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg
20 25 30



