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Background of the Invention 5 The present invention is directed p‘& X 12063
. anal ogues of glucagon-1like peptide-1, the pharmaceutically-acceptable salts
t her eof of using such anal ogues to treat mammal s and to
phar macemem ’mﬂwms' tions useful therefor conprising said anal ogues.
ucagon-T1Kke 1 (7-36) amde (GAP-1) is synthesized in the
i nt esti nal me:éﬁ I s by tissue-specific post-translational processing of the
gI ucagon precursor preproglucagon (Varndell, J.M, et al., J. H stochem
chem 5: 33:1080-6) and is rel eased into the circulation in response
to a neal @ @’”ﬁm concentratl on of GLP-1 rises froma fasting | evel of
appr oxi rra IL to a peak postprandial |evel of 40 pmoUL. It has
been dem)nstr'ﬁooecd that, for 15 a given rise in plasma gl ucose
concentration, the increase in pAANNICGUESOH GhpPi1s approxi mately threefold
greater when gI ucose is admnis er‘edogr I I|¥ arned W th intravenously
(Kreymann, B., et al.) Lancet 1%%-;—”%#9—3. al i mentary enhancenent
of insuli® rel eas@hekprosentasverdioni incdisciad &f petide asaIQgUeErBdSﬂ glcdyonmikal and
GP-1is no t I.C cretin in
humans. 20 Iﬁéag%g{]l%%%{] Qﬁn‘#eaﬁlnéngehg n%&%@%isglp%?‘?ge@? %o éﬁy’#ssﬁ P@ssé‘gg
gl ucagon secarsiogues thetregtsmgamsnals anen@wawceumar epgpesitighs, usﬁfulaherefd'r)l g Ds
Sci  1993: 38: ance peripheral glucose disposal (D Alessio,
- Bindsitg 80 AB800TES |

D.A et al. 4:93:2293-6). In 1994, the therapeutic
pot enti al of GLP- Gluesgoadige epemidef 0| (736) ngmidee (QEP-absir enithedizddhai thesi ngl e

ol hcose Toveiresqebl bkl By (Bebrsnsit RofifsBhS AftHnad, BE HRfM0R o
(NI DDV ( Gut premiirsoM fcepragfucagon Di\aredells Osir,e el 994 1.7 Hid3Ghem AJytodHeins
effect was thouahs ,hey B JAEIL %ISQSQ@HI%EI’ &nPc‘Ex a‘?u%ﬁ‘?n re?npfolélll%g%{?gl ealsjga”d by

a reduction in g?uca on’secreti ron of
GLP-1 has 30plaeea stroentratiord ef a@LR}Cosmq@sammaa fgsamgr ieaeleofpagprwgmatelypaﬁl ents

Uni ke sul phbglh FBersk heSprfial lel arabbrif?u ek Bleg defortairndiler, o,

pl asma ghficosegivemcisatin gilasmma (QHaloze agnéantration, the iatreasaNirt plasma |nsul|n is
1993: 361: 362- LD | ow
pl asma gl ucoggg@é;r@%% rﬂtéljta?fgl}loog'%ca)? 8@9 ﬁacx'(]s”aclggésj saésqg.@5¢3§% ér%gy W%gﬁghth 2
hypogl ycem aintfBvesowshyniiKreytmaon, d@., mtalorisar‘get/d§8'GQP-11300-|4) gUibispattreerttary|

Numer ous. st ubl S GaRAat of KRk RBhs RRBLT o5 ke ek HREE o Bafig nobl)

pot ent |y i nf hoeéidids1g$ noerthaudhtvebe tiha mmet potast phys@qumahmdreghmagmans

t = X J.J
concent b1 O audih G K nsin FHCALA0G T B kydSKE, Hokfbn
Handbook of HEelaysigastiicaemplyingni¥ettesgen "Lefeeeb.r BigrDis Bd. 1993138i665-"Sprandger

B o al) [iegiones meppE A St ierbedl B Asiose foqra i olliggenn

38: 338- 342 ﬁQSQPB 2998€dver, it is also effective in patients with di abet es

(&t ni ak, : )
(Gutnvak, M, N Siclesh VelyRomehdd elcis of 8950 WAbtBReeldiiinetlre,
di abetic 2§ub10@eetya(¢<lammﬂ¢ a Mingle Selbcldaneo'-& @gﬁe‘hﬂeogﬂ £L86t Tauid7gmplately3) |

and i nprovi ng,o%gre ¥ %gg,gé@ag' g@gﬁn Svels ﬁﬁtbﬁﬁhé Whe‘d%ﬁfr%bmd Hh@eht et

al ., D abetes ral sing the possi Ity of its use as
a t her apeut | dliaptes melligisGNIDDM) ¢Gutniake VK., ehek, dlidhaten Cre 1AM HEIB-4aving a
pl asma hal f -1 i I red

P asm hall SOIrI%BI%ﬁt@aégg? go} ?%‘%Hééged Both Wncx@é?&ﬁﬂ%ﬁq b1e3deTbAd B

44: 1126- 1131,1ed@UEO) in FicagaresessRionc Furtharmpre, AR yntravanaus 'ﬂfheoe ﬁéﬁhﬁédﬁ%ﬁc
potenti alypof \pafl gﬁoﬂ-aoldelgﬁe' ‘&d”sét 5 pr%ﬁ@élephﬁn@ éIﬁ&QmEOIn hfenls ang! INIIDEM t hat

are nore actlve or are nore 1 cal st ab an native GP-1

Sunmary of t H¥ViliamenBi.on aln JoRdn &ngedietab Hi@9pi8d %2R 133) nU@‘I‘Fﬁl%‘l‘P"IoﬁY‘H'eraéct ed
to a corrpoundthgfmngﬁgﬁ.g‘gc Gkdon of 6LP-1 IS dependent on plasma glucose concentration
(RzR3) - A7- AB- A A6 A, O-Az0-Az, - Az2- AzS- AZ, -
Azs- Aze- Az~ (k@ézﬁé§uA§oetA@ N%ﬂteAh%BA?@ 3@@55);6\5@4%“3 Jess OA&PR‘ medigieq | )
wherein A 'SmgulIFI' $eleé¥ea’at Ff@@ pIBEﬁ‘\a %_GEoseT%Bnéﬂn%atl&espT&%tQOa{{lr%t $¥vere _
deleted; Ais Ala, DA Me-Ala, N-Me-D-Ala or Me-Gy; A9 is
Gu, NM-Au, N M- Asp or Asp, 30 A is dy, Acc, !3-Ala or Aib; A" is Thr
or Ser; Az is Phe, Acc, Aic, Aib) 3-Pal, 4-Pal, I3-Na|) Cha, Trp or

X - Phe;




A" is Thr or Ser; A" is Ser or Ab; 3 0 MAY 2003 -3 A Sis Asp or du;
A6 is Val, Acc, Aib. Leu, Ile, Tle, N e, Abu, Ala or Cha; A

Thr; A eis Ser or Thr; 5 A9 is Tyr, Cha, Phe, 3-Pal, 4-Pal 3&%@&%&
or X -Phe; A~ is Leu) Acc, Aib) Ne, Ile, Cha, Tle, VaI, Phe or X -Phe; AZ
is Gu or Asp; A22 is Gy) Acc, ~3-Ala, Qu or Aib; AZ is A@n, Asp, Asn or
GQu; A-is Ala) Aib, Vval, Abu, Tle or Acc; AZSis Ala, Aib, Vval, Abu, Tle,
Acc) Lys, Arg) hArg, On HNCH((CHZ)~ N(RR'))C(O O HN-CH((CH2)e
X)-C(O; A-is Lys, Arg, hArg, On, HN-CH((CH2)~ N(R R"))-C(O or
HN-CH((CH2); X )C(O; ~ 5 AZ is Qu Asp, Leu, Aib or Lys; A~ is Phe, Pal,

I 3- Nal X -P i I b, Nl e,
G e val TPt e iRl of Feiof€  olyBs ) dtb- (7 GinglkD polefitar 1) ¢
3-Pal, 4-Pal th@a@eutm@@vamgﬁsmveontaer Fgents Qriently @edd tacteeat NIBDMNL e, 11 e, Cha)
glhg, /'ZB‘S )L(yspg(ra %unééhraus %,uddﬁ h?@é shd&&ct}\amnen Iggénn tJthPeattIN ?ijé\!tg cPg Aa)
HN- CH( ( CHZ) ~-PrteRtiR i e ttes) g!menmle@eiez (asme)u asxfn)s@(@”d Slusagan Gbrycentrationisa)

D-Ala, Gaba, 6Y§i<ov "B"(ﬁl%))logua 9?4 7“}"1b199§§q—||_c9% §J ﬁ%%m &epA inl S L

or DArg, D or -Lys

N(R R' ))g C( O di v cauorbm digndbeak oAExpenm}ryal amarmaaplog;,aba
A Aib, A N-

NR Ry ore e £ g ’aé%.ﬂ'a) Slinegf Ferat 1556 pa1 Fpon, B Wik e
D- or L-hAr g gludosedeperaient (e yTrgnnCR2)et ak( Farge} )i30l30pARP4, 1987; Weir GC

EN_ASS( ( SI;'I-Z}CH ‘%(SLZ@?@%I V% %%d%(zos%ggg&\?r Q%E%P(ﬁ |s’°élsd égﬁwgrm? adtur (r)rence

is i ndepeﬁderdsabft@ed%mlélﬂ Mr thﬂgéJgMQm&%dJ&bﬁ é@%@%? Nathas) Ell\kylet alcH anﬂ
hal o;

wher ei n XZ S |abe?%s E,é&?h d;B gc%@b?r?b ?ﬁﬁ’mg&’“‘*ﬁ% Bﬁéoﬁle%ﬁ? Wca%ﬂ—z

X4 NON- ( CH2) diabgtig s(@moss {Npuag( - AGHEt R~ @@@ﬁzolmcmymmmaes and
- O -NHR Z, vﬁ?'lga lg%én%é cbﬁtﬂﬂ?ﬁﬁ'&gﬁ”’f %tuérﬂé ?&.{MQ@F‘Wr@n%?’al BidBktes

-NHC(O) - or - wher el n e en or each occur-ence, an
i nt eger from@Qared9:580:536| 1896) saisieg the msspmtmfdtme@ a therapentieagent. sel ect ed

fromthe ,group congipsig O%Eé-,i e b%«ﬂ* lﬁ){%}taaﬁecﬁa %315‘{?‘% palf—lufe (t,2) Of

- Arg,

phenyl (C, - C~)al kyl , napht r ox
hydr oxy( CZ- Conist Ré’n;ﬂ'n imywe.o mﬁﬁéﬁ)ﬂlx @dm@%t%ﬂeﬁyqi 'ént§ also ¥apldlv degraded

?Bc/gr %g]{g;’ﬁt t{b!a%%_{ 2@3@) @HWbmb@fesQQQQé 1%? aﬁélégﬁﬂészmlggﬂ%?@gnQagﬁN(I%@ 2,

the therapeutxc potentlal of native GLP-1. ence, there is a need for GLP-1
analogues that are more active or are more metabolically stable than native GLP-1.
20 Summary of the Invention

In one aspect, the present invention is directed to a compound of formula
",
(R2R3)_A7_AB_A9_A10_A11_A|2_A13_A14_A15_A18_A17_A18_A19_A20_A21 _A22_A23_A24_A25_A26_A27_
Aza_ A29_ ASO_ A31_ A32_ A33_ A:M_ A35_ AJB_ AS?_ AS&_ ASO_R! ,
25 (1)
wherein
A’ is L-His, Ura, Paa, Pta, Amp, Tma-His, des-amino-His, or deleted;
A% is Ala, D-Ala, Aib, Atc, N-Me-Ala, N-Me-D-Ala or N-Me-Gly;
A% is Glu, N-Me-Glu, N-Me-Asp or Asp;
30 AYis Gly, Acc, 8-Ala or Aib,
A''is Thr or Ser;
A'?is Phe, Acc, Aic, Aib, 3-Pal, 4-Pal, 8-Nal, Cha, Trp or X'-Phe;
Ais Thr or Ser;
A''is Ser or Aib;



Y(CHz)~ ~ -(CHZ)g-CO wherein Yis H OHor NHS, r is Oto 4, qgis 0 to 4
and X5 is (C -C~)al kyl) (CzZ-C~)al kenyl, phenyl (C, -C~)al kyl,

napht hyl (G - C~) al kyl . ~ 5 hydroxy(C, -C=)al kyl) hydr oxy(C2- C-)h0 kMAY12003
hydr oxyphenyl (C, - C~) al kyl or hydroxynapht hyl (C, -C~~lkyl; a is,

i ndependently for each occur-ence, an integer from1l to 4 inclusive; mis,
i ndependently for each occurrence, an integer from5 to 24 indusive; ' n
i's, independently for each occur-ence) an ént eger from1l to 5) inclusive;
20 each of R and R' is) independently for” each occurrence) H,

(G -Cyalkyl, (C C)acyl, (C -C-)alkylsulfonyl, -C((NH)(NHzZ)) or -C(O-CH2
~N- (CH2) f CH3,5and R 2 nd R 3 each is, |ndependently for each occurrence)
(C, -C~)al kyl A”ISASPONGY -3 .5 provided that: when A is Ua, Paa or Pta,

then Rz and Rgs .arvaldaedceA@dLedAh@rTrIRN1éSAt(&A1éBr)@r€é'| (G -C~)al kyl sul fonyl,
“C((NH) (NHz) ). ,9 c%o%g OH2 ~N-{CH2}f-OH3 then R' is Hor (C -C-)alkyf; 5
(i) at |east n‘ésfr‘n Nacid of a conpound of formula (1) is not the sane as
the native seaqumeoofhrhG_P-l (7-36, -37 or -38)NHz or h@&P-1 (7-36, -37 or

-38)0H, (Li) a,C ound f ormul_a s not an anal ogue of hG.P-1 (7-36,
37 or -38)N&Z 'Bo'nﬁéﬁ fg vea @ﬂ 4~ P§'7(‘\SF B-Y8y Xl ei n a single position has
been substi tuﬂae Ly, AdsnﬁAnb( Nid, )le 2CHE0 RO WA Pthfe drotippea (1) is not (ArgZ~~ :
Lys')hG.P-1 (. '83‘%' )Oﬁég#_’ys%( N~al kanoyl ))hGLP—l (7-36, -37 or -38)-
(Lys~" (N~-al Kan 1 (7-36, -37 or 38)-E)
(:—KSZ“‘“";;JLS(A?P'rsailya«@yBWdﬂGkPorlAlbz 3§5 (-37 or)-38) E( (Ar?i Lylsi-)gNr
al kanoyi 1 (8-36, ,-37 38)-E) (Argz~") Lys'~(N--al kanvy GLP-1
(7-36, -37 o 2’-'§é§‘D-Eg§?rA€’AP' e . Lys~(N~-al kanoyl ) ) hGLP-1 (7-38)-
wherein Eoi s A2l A4, ANz, A(thTle@rgz\@&pound of for mula (1) is not Z' - hGLP—
(7-36, -37 or,,:38 é or % NH2 \A,here|n12 IS
sel ected frodi e’g‘lﬁ% 6@'02‘9? sFFn CoHf ys( 859 ("A’%z@')“ P@%@Hz)n(w%j%%‘
Ek¥83e},, (L Ar %tO)b?/aNecH(((:AD?x“)e(bYS ). (D-LYs's)~ (Arg' ~), ea(PQL g 2) A D))
z~", s S
(D A a) and Ryt D Effm(f@cwbt&ﬁ% Rkl ontiiRm By’
(N-acyl -D-Hi sj(D)or (N-al kyl-D-H s"); (v) a conmpound of formula (1) is not a
conbi nati gn ubstitutions listed in groups (a) to. (d);
and (vi) 8 c%ﬁ%‘é[ﬁﬂ”ﬁﬁ lf%'r%loéi(i) is not (N-Me-Al a)hGLP-1 (8-36 or -37)
g;ﬂ 3'65) hG_:)I??)JA’;ug-F&ﬁ Pal, ANE), X' {Phepaic) A&d. Aid, (Chadr p; 37) ﬁr (P]tle ?A\hGLP]: q
- or or ,a phar na C t thereof. preferre
gr~' up of cofhodgsAtt Iat'kl’née'l‘ %ﬁ%ﬂd: 5%"%@?@50% (Pj'\?pound is where A" is
Thr; A" is TIA®isAIf AisoPags; A" is Ser; A is Ser or Lys; Az' is Qu; Az' is
G@n or nd A3' is Trp, Phe or 13-Nal; or
a phar maceutle% 'Flﬁmgﬁg'ab#?éf éﬁssag'lt %?@%}5 ; &an preferred group of
éonpoundaog‘ A*his Lienmield, anreN;e fler@en My P@epxlppbé ocAm@pounds is where iA9 is
u, N Me- or Phe, is Val, Acc
or Aib; A i ) r\}%%écchﬁ'%a &d, ﬁ?ﬁ %’4]%’ ?& cﬁhe('\ll%h qﬂforgg Fﬁea A~b ~0
MaY 2003 -6 A“ is Lys, Arg, hArg Om, HN-CH((CHZ),,-N(R“’R“)) -C(0) or HN-CH((CH,).-X*)-
C(O),
A* is Gly, 8-Ala, D-Ala, Gaba, Ava, HN-(CH,),.-C(Q), 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,),-N(R""R""))-
C(0), HN-CH((CH,),-X*)-C(O) or deleted;
AY is Gly, B-Ala, Gaba, Ava, Aib, Acc, Ado, Arg, Asp, Aun, Aec, HN-(CH,),-C(O),
HN-CH((CH,).-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-Orm, HN-CH((CH,),-N(R"™R"))-
30 C(O), HN-CH({(CH,),-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(O), Ava, Ado, or Aec;
X' for each occurrence is independently selected from the group consisting of (C,-
Ce)alkyl, OH and halo;



or Acc; A25 is Ala, Ago, Acc, Lys, Arg, hArg, On, HI\I-CI—l((CI—|2)~
NNRR'))-C(O or HNCH (CHZ)e-X )-C(O; A28 is Phe or f~- &Ags d&ée or
Acc; A is Ala or Alb; A2 is Leu, Acc or Cha; and A" is Val3ﬂy 2

or a pharmaceutically acceptable salt thereof. 5 A preferred group of
conpounds of the imedi ately foregoing group of conpounds is where AB is
Ala, DDAla, Alb, A6c, ASc, N-Me-Ala, N-Me-0-Ala or NMe-dy; A is Ay; A~
is Phe, 13-Nal) A6c or ASc; A's is Val, AQ& or ASc; A~ is Leu, A6c) A5c or
Cha; A~is Ay, I3-Ala, Au or Aib; AZ is"Ala or A|b A~9 is Ile, A6c or
ASc; A2 is Leu, A6c, A5c or Cha; A" is Val, Lys) A6c or ASc; A~ is A Db,
I3Ala Ado, A6c, ASc, DAr Qr "|sGI , I3Ala Ado, D-Ala
Ava, Asp, AuR' BAT VArg(Cres) a'WCI—R"(GI‘#Z‘)ng@Wé)‘)VhQI@(D) ¥t idelaet(6¢: or a
phar maceut i cal )iyydéaepsrambRreys ahd 2t Rad eol; c,mieteinigd group of conpounds of
the i Mmedi ately for egm ng group of corrpounds is where X for each
occurrence is -C(O-; and R is OHor NHZ; ofa\l5 pharnaceutically

accept abl e salt thereof. A preferred gr)dhﬁwf COMPEL{IDES,) o.fcmhe i mredi ately
f oregoi ng gr %gp of cor&pounds or a pharnmaceut\ _caldy accezpt abl® salt thereof
is where RZ s H and is (C-C3)al kyl, (Cz-C~)al kenyl) (C,-C~)acyl,

(C, -C~)al kyl sul fonyl, HOgAEl-E-}\Z N~ -(CI—|2)2802 ~ HO (CH2) 2 ~N- CH2- CO or

HZN- ( CHZ) 2- ~i,ptlg%?:@ pr efer c the formula (1) is where
AB is Ata, D w“? @N@TN@;&@T\%{}DNa or NF-Me-Ay; A is
Gy; A~ is Phe) Q@ Nal A6c ASc; A'e is Val, A6c or ASc; A~ is Leu) Aé6c,
A5c or Ch 4 Jrrdh i for i
I'le, ~A6C %r grSc ?OFHH)? eu,e?m XGly |H&ep%rﬁcnt‘l‘yzf?& éaCﬁd %c FrenA&eb Cg%) 3\#1 ASc;
A~ is Ab) P&ON@ Qkao andﬁwhembf 3. Mdgpendently; foa@acmoccwreacy, amiinteger3- Al 4,
25 Ado, DAl fFom Vi 29 mBusifsn. D-Asp, D-Arg, Aec) HN-CH((CH2)~ N(R R"))- C(b)
or deleted; X for _each qccurrence is -C(O-; a for each occurrence is

i ndependent | $agh gf R% angxR’; is indepgrdeqtly :sefecteds from, the, graupy Fynsisting of H, (C,-

(C, -C3)al kyl %‘}J'ilgﬂyl(CQCmﬁll@e@I MonersRe3c, SAIk: ﬂ%nil\}@‘cb(-@*@@r %dr@?ﬁ%ﬁt abl e

salt thereof phar maceut | cal

i medi at &y fer@d@di ng c"(‘iﬁ’ﬁ%&@s wialkeR¥ke R hygrquyqr,tyl( Otk N N-qnéH2) f
CH3 C~)acyl, (C -C-)alkylsulfonyl or ~, or a pharmaceutigally acceptable
salt thereof. A nore preferred conpound of forrrula H; &g@v\her’e_!?ald
conmpound is 2 ”NICH,),

((f va- HEPES- ﬁ%dsr?%akﬁg&ﬁg @@[W”‘%'?"fé e '% HEPA- Hi s)

Ai b~' s)hGLP—l(? 36) NHZ, (Aibe, !'3-Ala' s)hGP-1 (7 3 (A|b ~'s,

Arg~e' ~, Lys' (Nrtetradecanoyl))hGLP—l (7- 36)\?@521 ( be~ (6(;|.43§r)§§2-

Lys~" ( N~- tet ecanoy] ) 7- 36 1 (A b~""s~"\_A/gzZ6~""

Lys' (N~-tetr&t %CX oy%e) )#‘ngﬁylf”' °$‘y§8)%ﬂgg@( ( At be~' s Argue ", . or

Lys' (N~-decanoyl))h (7-36)NH2, (A be~'s, Argue' ",

Lys'(N~-dodeGﬁ ?II,{‘on yl gép,f bd? 36)NHzZ, (Aib''s) Arg~",

Lys' s(N~-(2- (4-teélradecyl - 1-pA'perazl ne) -acetyl )) ) hGLP- 1(7- 36) NH2, (Ai ba~'s,
Arg2 ", Asp (1-(4- tetradecyl pi per awhesgin)YhisiHe- QHQVNSB)WQ)tOGAﬂLPS 044 o

ﬁ;r/?( N~ t et r(aagletc":)gino?ﬁa N 'n??%%‘feﬁmi‘%{g@%m"%?%ﬁ naphﬁ\fygé Ciglalky
Lys' ( N~- 118t r Agieroay(§1Qn)alHlP- 1hydroxyéd-Chilalkenyh plhaqunW‘qu;y)aﬂ@temrabl o

salt thereof r gr.ee the i nmmedi ately foregoing group of
conmpounds is hgld@g%rgagﬁ?]h‘gf € ﬂalﬂ{l ‘ormul a: 25 (A bB~'s)hG.P-1 (7-36)NH2,

(Aibe, f3-A & is.)ihdinenger(ﬂy faogadhpccurrence, 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;
20 each of R and R" is, independently for each occurrence, H, (C,-Cy)alkyl, (C-
Cyo)acyl, (C,-Cy)alkylsulfonyl, —C((NH)(NH,)) or

-C(0)-CH;—N N—(CH,)-CH,
I ; and
R'? and R" each is, independently for each occurrence, (C,-Cy)alkyl;



(Al b~'s, Arg~S, Lys"(N--tetradecanoyl))hGP-1 (7-36)NH2, (Al bB 35,37 Arg~s
ao, Lys'(N--tetradecanoyl))hGP-1 (7-38)NH2, (Aib.'s, Arg S~,

Lys' s(N~-decanoyl )) hGLP-1(7-36)NHZ) or 3 ~ MAY 2003 _$_ (A b3 rmgqoa
Lys' 8( N~-tetradecanoyl ), 3-Ala")hG.P-1 (7-37) -OH, or a pharmaceuti cal
acceptable salt thereof. , Another nore preferred conpound of fornula (I)
is where said corrpound Is of the formula: 5 (Alb''S, A6¢C'z) hGP-1
(7-36)NHz; (Aib~'S, GQuz')hGP-1 (7-36)NHz;. (A b~z4.'s)hG.P-1 (7-36)NHz;
(Alb,35 Guz' . A6c' z)hGP-1 (7-36)NHz: (Af’b Guz', !3-Ala S)hGP-1
(7-36)NHz; 10 (Aib~'s, Argz~")hG.P-1 (7-36)NHz; (A b~'~, Argz~~",

Lys' (N -oct anoyl )hGLP-l (7-36) NHz; (Alb 35, Argz~",

Lys' (N - decaR&YIGFFHERP- 1 (7-36) OH; (A b~'S, LyszS) Argz~",

Lys' ~(N' - deC@ﬂ@b{W)§1@aPPéa(37Pt?a6)r@ﬁ R ANdoR? zﬁ@% R f3-Aa

Lys' 6( N - Aec-decanay|))hG.P-1 (7-36) NHz ; (‘AI %, 3s, Argzs. 3', Ava"

Ado' ) hGLP- 1 (V e@mr@z (i bi€ :Na(j!' fAsSSO Jalkyisatifpnyld o’ jrqakmm NHE)Y - 38y NHz :

(ﬁlb“ A )h?—sp_ Ava’ '9)hGP-1 (7-39)NHz: 20 (d
rgz~', a , Au - - ; Y,
|~ Ala' S) haé\bﬁ-ﬁg — é:«!% +) hGLP-1 (7-36)NHz; (Ai b) G uzz-)

NS IRAP T (730 NE oS (A b SRR NG S
Lys", !3-3 ali-phieast eng 2mum) aFl ;of @rcampoynst of fommuta, (1) i-nat 4hg s@ne-as the

7-36) NHz; p_

E? 37% NHz géét?’ﬁl%qgé&é&qﬂjéﬁgﬁjw?swm Q@ﬁ 4 %)H;j
Arg' ) hGLP-1 (i az@maaend chfarngta)(l)ds pptaan analwef 236, (37 GOR8INH, (A b,

Lys' ~z', r3- P- 5.36) NHz;
50 Wiy 2003 50 A 3’73%?@@2‘%*%@%%%90%@5 P feRifblegnysa™
|3-Ala's, )hciﬁ a qomBeniirel: formpils, (NDisangt $Yratip-Lyst  \28) f.Mbysz%NAl a's)
é[]g gﬂ&gq %llgg@f%m%ﬂ% ba37'°&e %)&A{L? 5@!\[\;%’3‘%@7 %IEWHF 6. A7bE_S

Nal 2~3' )hrC]SLP3§)(E'i’r IBYNH2-bis(Me- aikanoymhg:wﬂ(?hw YHEP- r@é)!aes)(mf. Ly {(Mi-b~' s,
Arg~~") P D % Aigb~~
Nl J)he‘ip%‘“?”"@é?ﬁﬁﬁw %7 @“mé@@”‘dﬁgsﬁ%ﬂf@é}% SN,

(A b~~, Arg"or +38-f §r (ArgT anbxﬁ“ﬂ)lhﬁmoy hELEB1 4 wf@mubazs -Qil gr-NH,;

Lys' (N - dOdegW&&%b&ﬁﬂ%ﬁong)ﬁ) Rt Z(-A@QPBT(?\IB%SG?S@H ?g))(cghd_gcﬁ@@ '1? hGLP1

7-37)NHz; (A b~"~"~, )hGLP-1 {7-36)NH2; (Aib

(7-37)-NHzZ; (Aib' Z N -oct ano 9) NH2
(Ai b, Ar§p-~" 36]-37 Ar 338)-Niys whereing' 'éﬁS‘FFWHGDPthP qrvuqunqmng P b, Arg~~"
I 3- Al as, LysB (gl) Ddr% )%y_ )7 %#Zﬁp NN?g“ o% 32()) (ﬁgb 2]"39) 10- Lys*“ _Al as)

Lys"(N -tet radecanoyl ar macedt | cal | y ‘accep ‘abl e
salt thereof. AnofN& err/éprbé @rred-yéohﬁdﬁﬁﬁinofl-bfsoﬁvrml a (1) is each of the
conpounds that @y @Aﬁpgm fically enunerated hereinbel ow in the Exanpl es

section of the pr esent di scl osy or athar [receutically acceptable salt
t her eof . (c) at least one of (Aib”), (D-Ala®) and (Asp”); and
20 (d) (Tyr"), (N-acyl-His’), (N—a!kyl-H|s ), (N-acyl-D-His”) or (N-alkyl-D-His’);

(v) a compound of formula (I) is not a combination of any two of the substitutions
listed in groups (a) to (d); and
(vi) a compound of formula (i) is not (N-Me-Ala®)hGLP-1(8-36 or -37), (Glu®)hGLP-
1(7-36 or -37), (Asp?')hGLP-1(7-36 or -37) or (Phe®* }hGLP-1(7-36 or -37)

25  or a pharmaceutically acceptable sait thereof.

A preferred gréup of compounds of the immediately foregoing compound 1s

where A'' is Thr; A is Thr; A'® is Asp; A" is Ser; A'is Ser or Lys; A? is Glu; A® is
Gln or Glu; A?Y 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



25 I n another aspect, the present invention provides a pharnaceuti cal
conposition conprising an effective amount of a conpound oﬂﬂdﬂh\ﬁlz&ﬂa” as
defi ned herei nabove or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier or diluent. In yet another aspect, the
present invention provides a nethod of eliciting 30 an agonist effect from
a GP-1 receptor in a subject in need thereof which conprises adm nistering
to said subject an effective anount of a gﬁgnpound of formula (1) as defined
her ei nabove or a pharmaceutically acceptable salt thereof In a further
aspect, the present invention provides a rret hod of treating a disease

sel ected fromthe g roup caonsisting of Type di abet Meml i, di abetes,

3 0 MAY 2003 O fi5CoBedt A4 AR dCagofofts hAsgaé?f@t b*F‘&vC‘d{(Qb*n BB R way,

met abol i ¢ di $N-de( qcrazr)etmum Azb@mpﬁrmﬁblsA290|§fllbrdr“AcBeA"%J%IaSb!rsA@”h”

di sease, reste osi s, %g‘ro ner t| ve disease, renal failure, congestive
heart failuré® ?H—J g ?/“r‘fg& Val CiYE 1R 6SFLr ap%ﬂ%ﬁ&?’-ﬂ}'cé'&eﬁ‘?&?ptab'e sait
hypert ensi on,th@-adf di sorders wherein the 5 reduction of food intake is
desired, in a subj ect in need thP~p~f whic ri ses adm ni stering to sai d
subj ect an ef f ect iVPERTRHEUP & ¢ ks Cgfthﬁggmﬂdé?t?'y)f"%?@°d'@f preeg of

her ei nabove @bripoRRéd mwmé iae @ A, BgPAIBOASC, SA8d N-ReLeaf N-Me-DLak ey ed

met hod of the inpedi @tgéi ore B%f ma%{md S V\/r‘]sere t he di sease, bei ng
treated i s TWGY.d als F“%ﬁo 3l AR ARCs A 119 Vah B Cian ABEX AE i i—@‘r’r of
thedNter tmhnanlegamsla@rmad,c\faé IGI)abbAIQVGﬁI bOAD; (. ig.- Afné\loa)mb A2 is IIéJfAG\}:HérnO .
acids in this di osure, s ure o erein
is the side &% %Q &t Afsi gg &EF ée. |a§/t %P‘B AR5 orhSQ) A”I‘—'%&"tt ReAlR. AP nal
am no achg, tAwR, alBBI BMArglor @y, Sdrﬂrm‘slsf@ry e IISAEUQHWB-AG% Ava, Asp, Aun, D- f/ ‘

) e ool Ao bR CHT AR T8 8 cfRedions deeeravianicn

case RZ and Bcc@;stgblacghum@agnt since Ua, Paa and Pta are consi dered here
as des-am no am no_aci 4- Pal and Al b are

ds
t he abbrevi ati ons %fpr?fﬁﬁeq’ @Ir Wtsﬁmﬁp%ﬂuﬁo‘)f ‘gr‘;d'g‘m aatﬁ'iynfSEﬁQQmQI qroRi fle,
| 3- (2- napht hydoh#oaRd$ & wisre DEUsd éeh cryeiréntexy l-al@yi a1 R-is(GH or NH,; or a
pyridinyl)al annme, ! 3- gf % qtrl]%/ ggk\%m e and a-am noi sobutyric acid,
respect iV Iyph?U“Ef?‘r@ y Acreptal® §aLKeI&S i ons are: Ura is urocanic acid;
Pta is (4-pyridyl thimefereétigréupref dompaunds Softhier mﬁecﬂaté@ lb)’égdthd prauwprgi i c
acid; Tma-His is NN—tetramethé! di nohi sti di ne; 384 R
N- et hyl - al arfPAPOURESAC Fpharmaceyticalyaace élﬁsﬁg thege sahsrq is H and R%is
N- et hy| - gl ut(@mcs,)ayidic,C,Halkenyl,gCf- ctwac:yl QCyCLpekyistlionyls a- am nobut yri c
acid; Tha is Pert-butylalanine; On-is omthine; Aib is a-am noisobutyric

acid: 13-Ala is r3-alanine/25\Gaba i s -~-am nobul yric acid; Ava is
5-ani noval eric acHO-(BHe) % 12 N‘r(ﬁ?drti&k@@;zan(b'i(@ (&,3-NA ¢ NsCH,-CO-

2- am noi ndane- 2- car boxyl i c Aun is 1lami noundec VYc aci d and Aec is
4- (2-am noet hyl ) - 1- car boxynet hyI pi peragi ne, a HN-N O represented by the
structure: . What is nmeant by Acc is an anmino acid selected fromthe group -

of 1-am no30 1-cycl opropanecarboxylic /acryg (A3c);

1- am no- 1- cycl obut anecar boxyﬂ%'hb(eld'&)g- A4c)N CH,-CO-

1-am no- 1- cycl opent anecar boxylic acid oL) ; 1 am no- 1- cydohexanecar boxylic
acid (A6c), 1-am no-1-cycl oheptanecar boxyl ic acid (A7c); l-anmino-1 3 ~
MAY 2D03 2 - 11 cycAguefeded cembasag|df theformula A dy whenedh' is Ala, D-Ala, Aib, A6c,

1-am no- 1-cyc nane )IRC hg 2 hNdiWed or A5

hydr oxyal kyl , }\ﬁ@}l %@%eﬁ%yp ?%Fwé-?j%r%xlsnng h?\ha}?@Wé may coor:t alcn 1-4
hydr oxy substA’t“lmHabAfSC@XBSCSt id $-e6.0A6¢, B50KChark?3 Fﬁth’thﬁ'a SEoxAR: T ude,
but are not fﬁrﬂlg‘afjAFboA”%ﬁéﬂ cEH?g\SEh@’ﬂ)él RILORBEWEc orhidH; N"Sts%@ﬂléagxec

Lys(Nral kanoyl’) Ts re resente OWI ng structure @] ~'~n

/\ NI H O Vhat ABe; A‘Eamf\lbbgz &gsf(sdmﬁ@pk/y\ﬁ@m-dkmw Bly; §n®£~05|\f3lz~é#23 ﬁrﬁﬁ HO.
[hat reprge e”kﬁgyﬁypié "R/d, Hsb ORI D- RSB S, CAed, %—n@?ﬂﬂgcrgy NROR'"))-C(O) or

Lys(N~-(2Z2-(4-a pi péer azi ns~acet (%ﬂe s represente oIIovvl ng O
CHs N~N N~~ Hdeletad: x¢faneach eragrmenes is i-G((isahior ggch occurrence s mdependen y1

or 20 R' is OH or NH, R™ is (C,-Cylacyl, (C,-Cs)alkylsulfonyl or



10 Asp(1-(4-al kyl-.piperazine)) is represented by the follow ~N
| structure: HOIis represented by the follow ng structure: v@ﬂ&&@ﬁt

by Asp(1l-alkylamno) ON-CH3 ~N I H O . Wat ~s neant by
Lys(Nr Aec- al kanoyl) is represented by the structure 3 0 MAY 2003, -12 O

N~N NON CH3 ~N ~ ~ OH O The variable n in the foregoing structures is
1-30. What is neant by Lys (Ne-ace-al kanoyl) is represented by the
structure: O __ ONNNCHZE H~n ~N1I :I HOJ5 The full nanes for other

abbrevi ations used herein are as follows:-Boc for t butyl oxycarbonyl, HF
for hydrogen fluoride, Fmfor fornyl, Xan for xanthyi, Bzl for benzyl) Tos
for tosyl, DNP for 2,4-dinitrophenyl, DVF for dinethylformam de, DCM for

di chl or onet hane, HBTU fo (1 HBenzotriazol-1-yl)-1,1, 3, 3-tetranet hyl
ur oni um hexaf K at e, f,0 i i sopropyl et hyl am ne, HOAc for
acetic acid, #K@ 2 t ranflu roa@ﬁ tésgl d) 2Cl1zZ for

2- chl orobenzyl oxycar bonyl—2BrZ for 2 bronade®Yyli©*y;cor Ropyhsmidedgxalfyor

O cyci ohexyl ~ fluorenyl met hoxycarbonyl, HOBt for

N- hydr oxyben?S?erﬁ %@%F%t @ﬁ%folt-’AM resin for

4hydr oxynet hyl phemorapedfeme dofitid imyhediasiyrforegoﬁg'libmpbendﬁ i$ Wrepe RMPCONDASSES
fluoro, chloro) bronp and iodo. The term"(C, -C>)hydrocarbon noiety
enconpasses al kyl, al kenyl and al kynyl) and in fhe tase of al kenyl and

al kynyi there are C2-Cue. A peptide €HQHCH;TNent i ph—(€HyY)sGHjenot ed
herein by an ce) hGLP- 1 (7\_’3.6.)/NH2 with the
substituted z;ttrﬁqgécyl a@égmlalkgisgl%jéﬁﬁgtural 20 sequence pl aced bet weell Phe
first set5of ppammuehewy;a(:mp@pbje gdfitdhéreof. Alag in hG.P1 ). The abbreviation

;?égt ildg?i.nsTﬁlauﬁﬁ ers %8{ gtﬁb&ﬁ%'}ngagr}gﬁﬁ%as ?srqg?ée}grg?@ %ﬁ%ﬁﬁ%&@g am no

aci ds presenfformulda:he peptide (e.g., hGP-1 (7-36) is am no adds 7 through
36 of the pe d;g r human GLP-1 ). The sequence for hGP 3 0
MAY 2003 - 13 L‘Jb n%%uﬁzc\%%'ﬂt’éd in Mjsov) S., Int. J. Peptide Protein
Res,. 40, 199@-@5%&)’34@’“mme(iraﬁ)um.on '"NHZ' in hGP-1 (7-36)NHZ

i ndi cates, th AL &F fo. tide is amdated. hGP-1 (7-36)
nmeans thz E@\l Eﬁgﬁsﬁu& :ﬁ(ﬂ'P ?‘?eees)lggi‘d In hGLP-1 (7-38), residues in .
posi tions 37 (Aibl BBlIaRIGLE-§(7a360NKBs, g, respectively. 5 Detailed Description

The pepti des sdshj Spz6ian 0 [ tandard solid phase
pept Pdg Isynt gél s’ A@ I KZ@éN fég%@&:ahg '%éﬂa ﬁﬁ 33?]‘ Solid Phalse gynt hesi s.

(Pi erce Chem(A@f““\O%ﬂ'g26 muéNq-telemnomb%ﬁ BG)N‘bts R- and R~ of the above
generic for ey aat the N-term nal am no
aci d by sta Jé?’é f‘ﬁ;gﬁds"& Wq?t%ag?%h%g n or S rr%fe) al kyl groups) e.g.,
(C, - C~) altky! (AibhY, Arg®at ﬂ-m’ﬁéldde@annﬂ))hﬁﬂﬂcﬂ?-ﬁé)’ﬂﬂzkyI ation. Hydroxyal kyl

roups Gas I usi ng reductive
gl kylpatl on V\/rseé)el l?A%gh gﬁyﬁ h%&re)caﬁ@s)blf h@EPq&t ec)[m-g Wi t hga t - butyl

ester. Acyl dABUBsAEE’y LyS‘EL‘GE(Z (manﬂ&ylai-m@mwcgwuthha F86MEe aci d,
e.g., E COOH, pf@ast quj\;f;r %ggaglange@gdetcf‘?a#rggné Bpe (-,egg})mq acid by mxing

t he corrpl ete reS| n » ar equ ents bath the ffee acid and
di i sopr opyl cdAbdlli Arg“de Asa H&HW%‘@W)B\GW@W&&EH@ hour. 1f the free

aci d contygi ns( s dsr gﬁ?ﬁgggxm _ggt,gugca gygﬂ)Ngwmgi_rpqmpjﬁ_@.\ Bf opi oni ¢ aci d,

erforne an additional 3 nol ar

then the coup
equi val ent's dﬁlh—i%sﬂirgwwsﬁ efragprarpy DRBLEENABE HQH.e. ) Z=CONHz), the
synt hesi s of &tbeph?aqmgg%uhg\@ %E@Fgéﬁe%ﬂ@%gﬁlﬁl\kxé CHz- COO—l)COO_I which is coupl ed

to the MBHA resin , t he synt hesis of
t he peptide start sMofet prefstedHpE e ovmedizely WWQ,CN‘Q gr@tﬂjﬁf EQMPEUPIMIY i n.
For this parté d’i‘:"nd%?ﬁ\%foﬁlmﬂ@' ar equival ents of Boc- HN X~- COOH) HBTU and

HOBt and 10 ar_equival ents
25 Alb”5 hGLP 1(7-36)NH,,

(Aib®, B-Ala*)hGLP-1(7-36)NH,,

(Aib**, Arg®, Lys*(N.-tetradecanoyl))hGLP-1(7-36)NH,,
(Aib® 3% Arg®* Lys®(N.-tetradecanoyl))hGLP-1(7-38)NH,,
(Aib®*, Arg® ¥, Lys**(N.-decanayl))hGLP-1(7-36)NH,, or



of DI EA are used. The coupling time is about 8 hours. 25 The protected

am no acid 1-(N-tert-butoxycarbonyl -am no) - 1-cycl ohexanecar bgﬁl ic acid
{Boc- A6c- OH) was synt hesized as follows. 19.1 g {0.133 nol) MAY 2003
lam no- 1- cycl ohexanecar boxylic acid (Acros Organics) Fisher Scientific,
Pittsburgh, PA) was dissolved in 2d0 ml of di oxane and 100 m of water. To
it was added 67 ml of 2N NaOH. The solution was cooled in an ice-water
bath. 32.0 g (0.147 nol) 30 of di-tert-butyl-Bicarbonate was added to this
solution. The reaction nmixture was stirred overnight at room tenperature.
D oxane was then renoved under reduced pressure. 200 ml of ethyl acetate
was added to the rema'hn' ng aqueous sol ution The ni xture was cooled in an

|
i ce-water baf¥  TheMER of ke (Mgigkadreanaylbf-AROGUPIET 1) t o-Qithoutor 3 dy

addi ng 4N H@harrhBee Bt Hceeptabi8lsalbfersgpar at ed. The 3 0 MAY 2003 -14
aqueous | ayer was, extracted with ethyl acetate (1 x 100 m). The two

organi c | ayers wet®R&SHRRSEEHEd GrBRendwitfermige éb iy whereised eampoundiied over
anhydr ous Mp$@4k fofmlfaer ed, and concentrated to dryness under reduced
pressure. The residue was recrﬁ“stal lized in ethyl acetatel hexanes. 9.2 g of
the pure Spr d@ifct 48 )BChBLIAI38MNH-9% yi el d. Boc- A5c- OH was synt hesi zed in
an anal ogousafRne2)RGLtMat7-g)NBRc- A6c OH. Ot her protected Acc ami no acids
can be prepared.in an anal ogous manner by a person of ordinary skill in the
art as enabl@¥Pby )"t‘cﬁbp‘ﬂgaé@)&’fbé herein. In the synthesis of a A P-1

anal ogue of (%, GNFeABLBRHCLPH (@i, ASC, A6c _ t 0 and/or Aib, the

coupl i ng tiﬁg{,ﬂias @mhrs. Jfor these residues and the residue inmmediately

fol | owing t - @Y frida IPREREST SRS Ti na- Hi s' ) hGLP- 1 (7-36) NH2, HBTU (2
mol ) ang Dl ahtELARHhGLR- 47 36)NW are used to react with the Ntermnal
free am ne of gptidesresin in | ast coupling reaction; the coupling

d th
time is abodt‘\ibé'gﬁ6€9r s’.vIWS%(NTﬁé@BﬂgPﬁﬁﬁeﬂf§6Wand R of the above generic
f I 8.t \ i N- t i nal i idb
ormul a can hgsst bﬂgemomqiy%@&*_%éﬁo@gmﬂggggjq)b@ erm nal am no aci y

standard net'hods e art. npl'e, 'al kyl groups, e.g.)
(C, - C) al kylAirdEnLye?®, arg?a¥ Had (i deganadoGLRd (BBB)YDHt i on. Hydr oxyal kyl

groups, e.g.).6C -6G3)hydrexyalkyl can als attached using reductive

ai kyl ation WA M9 t°hMl?eéwf@aﬁaﬁ@%aﬁy'ﬁeggm@@ﬁww th a t-butyl 20

oo xf“ycoSH' e, [t of Auns ot Cpaonae el ami ho. aci d by mxing ¢ he
.g., - . . [ y m Xi .

conpl eted r B vieh 3Aﬁ%l'a°fva(;qu9a)lr'§@§wzf3%ﬁ'g}'h the free acid and

di i sopropy! casedangtrdaunheePhyl7areNEll ori de for about one hour. If the

free acid contains fr roxy group, e.g., p-hydroxyphenyl propionic
acid, then ¢4 c%u’ﬁ“l%%@ﬁgﬁgw »pe performed 25 with an additional 3 nolar

equi val ent s @fb® HOGT>, B-AaipDwsg oAva ) AUPPREGIR-1(M88NH,pN can be tested for
activity_as GLP- Lad] und according to the foll ow ng procedure.
Cel I cuifur e(?;'h Er%‘f%ggbﬁgéégﬁg?m cells (ATCC~# CRL--2058, Anerican Type
Cul ture 30 Gel| sBAiaONBLREIRAISING,; VA), expressing the GLP-1 receptor, were
cultured in lbacco, difl .,S medium (DMEM containing 10% fetal -
cal f serum @hﬁ nt*}&gdithgbgﬁ)éaz'C in a hum di fed at nosphere of 5%
C0/ 95% ai r. (R AlbPYsGICP-B{7-38)Net,; Menbr anes were prepared for radioligand

bi ndi ng studj.es 3,10 2 who . honogeni zation of the RIN cells in 20
m  of ice-co{'@’S %W‘Fﬁéé"e&%?)@en nkman Pol ytron (Westbury, NY)
(setting®, Ebisee)?, fINa*NBURyET8683NHyer e washed tw ce by centrifugation
(39,000 g/ i n aN s f] | lets were resuspended in 50 niV
Tris-HC, co#t('lna?%Y%égBZgg &95?,6)'8‘.33 ng/ M bacitracin 5 (Sigma Chem cal,
St. Louis, M2t byl Qed? %B-BER)hGIR-16/5360NH,al | quots (0.4 m; were incubated
with 0.05 nM (. .25l ) G.P- 3;% -2200 G | mmol) New Engl and Nucl ear,

Bost on, MA) M‘Wat ﬁ'%rﬁdf)mg% N%B m of unl abel ed conpeting test peptides.
After a 100 isf, Bda®ad-Aagi)RGERPG)7-3TINH bound ~' ~1 ) GLP-1 (7-36) was
separated fr th%rg _Fap iiltration through GF/C filters (Brandel,
10 &ithg?is%s)z’ l,a Wh{@%%%én previ ously soaked in 0.5%

pol yet hyi eneiAib%E.6-AbE*T ArFBNGLRAE(B38INH); washed three times with 5 ni
aliquots of igcemneo d_a6 e | /7 t,he bound radi oactivity trapped on
the filters @?zc%g?ed'g@g ga’@&%é?@ﬂ%ﬁﬁt ry (Wall ac LKB, Gaithersburg,
MD). Speci fi ¢Aibi, hes'hg, va™RGLA(T-38)NHe total (' Z51) GLP-1 (7-36) bound

m nus that boupd, it R» : 000 nM~ 5 GP1 (7-36) (Sachem
Torrence, CA&QTﬁégﬁe%ngéh?g‘l??hgNil'h'venti on can be provided in the form
of pharmaceutically acceptable salts. Exanples of such salts include, but
are not limted to, those formed with organic acids (e.g., acetic, lactic,
mal efic, citric, malic, ascorbic, succinic, benzoic, nethanesulfonic,

t ol uenesul foni c) or panoi c acriiglr)_, 20 inorganic acids (e.g.) hydrochloric



30 0.1 N ammoni um acet ate aqueous solution for 0.5 hrs.) (2) 0.25N acetic
aci d aqueous solution for 0.5 hrs. and (3) a linear gradient SZQO/MZ%)O%
of solution B over 30 min. ) at a flowrate of 4 mM/mn (sol ut rﬁ 2003
0. 25N acetic acid aqueous solution; solution Bis 0.25N acetic acid in
acetonitrilelwater, 80:20). The fractions containing the peptide are

coll ected and | yophilized to dryness. 3 0 MAY 20a3 -16 As is well known
to those skilled ~n the art, the known ang potential uses of GP-11is

vari ed and nultitudi nous (See, Todd, J. F.) et al., Cdinical Science, 1998,
95, pp. 325-329; and Todd, J.F. et al.) European Journal of i nical

i nvestigati ?X%) }322735 27,4 PR. 533-536) . Thus, the adm nistration of the
conpounds ot hifsAleny A RS 1§7588) poses of eliciting an agonist effect
can have theasamegehf golss HElUsE3ANHEP-1 itsel f. These varied uses of

GLP-1 may be, su ri,ze s follows, treatment of: Type f diabetes, Type II
di abet es, ogﬁsi'{a}?r@ﬁﬁghéﬂﬁ%ﬁﬁ)@‘%zsecretory di sorders of the airway,
met abol i ¢ disiY, dehla®anidiHhGLE-1(ST)RPROr osi s, central nervous system

di seases, restenosi,s, neur eperative diseases) renal failure, congestive
heart fa?l uf/gg E"Z‘ﬁﬁr Bﬁr?% >§§ﬂ§?‘é?f§?>%r rhosi s, pulnonary edens,
hypert ensi oQib®APHE yRGORM$7-86WHG N t he reduction of food intake is

the present invention that elicit an antagoni st

desired. GP: 1 analg 0

ef f ect frorn('%!beésug}'%cg’ﬁ-}ﬁ%?@%@'éd for treating the follow ng: hypoglycem a
and mal absowgijgma&lg?kﬁ@mmsmm%t es wth gas_troe_ctolrrydor s_malh! bowel
resection. -, 5 .Accordi ngl.y e present invention includes within its scope
phar maceut i AP coﬁf'ﬁosi'f\fgkﬁéettg)ﬁf)ﬁ?@iiﬁb: as an active ingredient, at |east
one of E)(lhe wamw@%ﬁ;pphéﬂmmlpm(Ql%)mmz;as;ﬁoci agi on WI th ﬁ phar mac_eu_ti cal I%/
accept abl e {ker. o Ihe active ingredient in the conpositions o
this invent f%h &'Be‘%ﬁﬁzﬁggﬂ ver, it i s necessary that the anount of
the active (mgreduantheLRy3EAHhat a suitabl e dosage formis obtained.

The sel ected dosage.depends upon the desired therapeutic effect, on the

d
route of adfRT sthyal (NSrrecaryINELRd(738) N on of the treatment. In general,

an ef fecti vesgosagguf RE€4AGhbUIREES-19F-365NS.. | nvention is in the range of
1 x10'" to go'o nyl /g%s;;( prefer%mygﬁ %8%5}?%2 100 ngl kgl day) whi ch can be
adm ni st®er edAiby® aArgf it Les®disdodacadow))i@UP 1{T86)NHL | pl e doses. 25 The

conpounds ogﬁiw;é_rs] 'é’gV§ép’{036§ﬁa'{5yﬁ)ﬁ‘9?g’31gﬁgzgﬁhed by oral) parenteral (e.g.,

i ntranmuscul raperitoneé of subcut aneous injection, or

i npl ant)) nasibt?, B-AtE* | Argt dosBIN-atamoy N INGUP-0(7-33)NHg;al  r out es of

adm ni stratiop, gn a formil.ated witH phat utically acceptable
carriers t o(’%%\?’trgzé&dg'fi%se Lfyémﬂﬁﬁm%i‘ﬁ&?éﬁf %ﬁ'ﬁch route of

adm ni strat (B2, A3E80k1AlL% Q58N IdREMOYHGI-Al7-8B/H)i Gt ration include
capsul es, tablets] wders and ‘granules. I'n such solid dosage forns,

Ils, po
the actp¥e &Nhi)d’ugzd'&m 8-Adafiii Lysti(NhitetradgecaneydhGRd (T-88INHzphar maceut i cal | y
accept abl e [ e) or starch. Such dosage forns
can al so co%%ipggfmg%ﬁhgﬁﬁg?%é%%ﬂ ﬁ%&g&addi ti onal substances other than
such inert dil ueftnothes mare prefeired sompeund of formitly (D 8ach gf thgeampogndsh as

magnesi um Sttﬁé’irérteesPéé?ﬁJaEﬁ #@ﬁ%rﬁéd GrSiHbERwW fr@%éeté(gﬁ%%spgééﬁ%n bhgedosage
forms may al so conprise ftering agents. Tablets an I'1'l's can

addi ti onal | presenpdisplaswrd. qf a phasmeesuticalboegdentable sglighe@otiosage forns far
oral adgknistration,j anfac L cal; ccepkabl '

sol uti 022, susper‘@_i S*r'é‘tﬁéﬂsj%% Bg‘g tﬁﬁe%%%ﬁ?r‘é%ggﬁﬁa‘?ﬁipﬁgp; § grﬁagkﬁlb u%ﬁlt S
commonl y us&ampasitine comprisingcan gfegliveeamopat ofj @ cameaundef formula, éhtas
conposition ool dj ﬁ,{,‘%f@),- h i ,

enul si fyi ng%aeﬁg&sﬁlé%gwg?ﬁgeu%e%t g!'lgan _se\fe%e{?er?ie%, I% ag%tr ?Eg‘ggﬁdangeraf um ng
agents. Prepheanaeswicalyascentalle camenpsdiluepbnti on for parenteral

admi ni strat|on i NGlyfensiher bdecRIHE BSeRl inIBRIHINEQIISS Sahulinb@R eliciting

suspensi ons) or emil sions. Exa es of non-aqueous solvents or vehicles are
propyl ed8 glafcaponisbefestnijerana @R d otecentondn ad| ibisict &N negd nthgeeoh W oi |

“and com Oi | )eodf Rkt dnffistelify & s8R SIEIHH SFERNET FmEuH ofas cBmpylindobeat e.
Such dosage for;ns may al so tontain adjuvants such as pr eserwhrg%é@wettl ng,

emul si fyi ng,foanda &) ap definashesgjaafoye orgahafraceticalvaascepizblg sgi t f or

exanpl e, filtratigQn, ke a8pétt DRE I REdeMt iRieAtion Peovidds! £metidd bNEedtAgrat i ng
sterilizing agents into the conpositions) by irradiating the conpositions,

or by heati r§Saase TRRRssTeMothe SrayRegonsistingl FoType heibetaet UPed! (9RPEfe f orm
of . sterile solid conpositions which can be dissolved in sterile water, or
sonme other sterile injectable mediuminmediately before use. 20
Conpositions for rectal or vaginal adm nistration are preferably
suppositories which may contain) in addition to the active substance)

. Y 2 e ~ = Y R



conpositions of a bioactive agent. U. S. Application No. 09/121,653 filed
Jul'y 23, 1998, teaches a process for making microparticles c3)ﬁpMA¥|2[E3a

t herapeutic agent such as a peptide in an oil-in-water process. U S
Application No. 091131,472 filed August 10, 1998, teaches conpl exes
conprising a therapeutic agent such as a 5 peptide and a phosphoryl at ed

pol y*~~~. U.S. Application No. 091184,413 filed Novenber 2. 1998, teaches
conpl exes conprising a therapeutic agent sych as a peptide and a pol yner
beari ng a non-poi ynerizabl e | actose. The teachings of the foregoing patents
and appli cati ons are incorporated herein by reference. Unless defined

ot herw se, hﬁ“ﬂ chr]l cal and saentific terns used herein have the sane
meani ng as 08 VIHPRECP T D S IR N e disPrdsriichdPg aiway) metabdlie diserdes whi ch
this inventi @r’thbtﬁsl On@SteoédJrssls a|den@alb| Irféalduens syfi@hentyisaege i Caéét@ﬁ'@sas
patents and ot her. references ne erein are |nc%Forate

reference. THEYFIPPEITAY® Qﬁﬁﬁ?ees“ﬁligcf?l“ﬂfé SPRBERVE cheRtt Hatwes d?ePHﬁ%'iCng a

peptide of tlsyrsdrbmeera:trrl'@m,s mmhaweédmts tesertevdidn, lena vdisdr@ers Nosgremkink! ed in
the art.

known to.those skilled in the art. The

exanpl es are’ qu&g??ié%q?%fm%ﬁ '%SFﬁf?Se He ﬁ“gleﬁgﬂ%?qdk{q“"’r? Which,comprisest t o
|BI m tD TA he( 'SI' capmrrﬂitehh@ tpsas eotbjettrarﬁesﬁHe dotive amoamyofrﬁiwrgﬁouna%? l\fgﬁh@% @)")aﬁ

oc- r x) wer.e se om a Bi ochem
con D o Tk R RS o Bl RCb R, REePiaS s SRk brRlegdar
Prussia, PA n&))@eﬂﬁﬂﬁw’t’n&l@dm&)ﬁ r@-hwﬁ'roﬂ IQWhél‘eametﬂls‘e@Qéfbah@méatﬁlﬁPé
fntemati onal 8 Iga h. ﬁ%_ l\{z%l -OH was puichased from Synt hetech, Inc.
Al bany, I::FXB?TE |@Dgtes A1 [VR8 M BEBES 7. 36) NH2 25 The title peptide was
synt hesi z(ed on an Wpthﬂkc&nt%ﬂttm-téﬁmam@m@:1’ay:|d Sinabtireviations3@Ay. et i de{ °
Lot de oynt Rbafthe S3eS Bk RSioplre drarkf 6P el ey COLARI ERALEY Z\?*'eﬁ abase
90: 180 (1' 99BR is the radenyhdire oizdry dmijroaandid €e. QNBJHA)fOITRE) IFor Res NRetHhinal ﬁﬁlrﬁont

(Sachem Ch, 358r Fisere PR angs dorBR el st RS o RN IR MRIA -t ne

foll owi ng si desiddhemain pf an adino@cid Bod RARAd Bardasdelingd Bb6ye, @cept when A7
Boc- Asp(

Hex QC r(.28
Boc- Lou S - BhTHaR e PR uhiehame BoBhd F 3tg Pongseaeny Spoe g, e and Pra
Bog ghr(_l?zl %E@-Icomwerselhéﬁzds)ﬁé-a\;ﬂm%ﬁim éﬁrt!s B@ﬁp@-halﬂdle Biva; SRa,@Pleix) - OH
and Boc- Tr ~ ~aY.z00 esi s_was car out on a
0,20 ol | SeaPH. RitheaBodht  HEIRITE. PhrPeBYG GERER: Wi TEIEA for
2 xI )1 rrig D:B?Aemlgawn?cl @S(Zgaﬁfthyﬁmf r)me/verggarﬁueas.ti V&fyelghﬁﬁylldrl]amiﬁ’é' U £23-0
nmo an . In o) and were. coupl ed w thout priQor
neutral i zat i @M"&Py‘ﬁﬂé“'é%pf‘l %TBY'?%‘)F?PNE& ang o a'@B‘BBPB\%"‘i iA5s "QSW/%“%&S m n.
except fog tlmhEosmiidaddideRitiohl efe.:ad ikhirodapld uid; Rra e - ayra:y)tmo) acettc
BocLys(2Cl Z) - OH and Boc- Hi gDs%) ?—I erei.n ﬁ_ d'? §|I qtlrreé\
hour s, AL { h@Skhd 2 1t AENSIERHIGACYliccaptn MR s o e teme By da
treated w th nistifletN-08-Ad isAnet/i-aRpInee Nedly EAmstiyAgiyBinBIVK- T\ﬁ@-’GllZISX 30
mn. to renmove the DNP group on the Hi s side chain. The N-termn

a
group was t hd¥rmeiwdeiiamis afidy He isderbutyigyane: foyds FF?X“‘PB?“‘E"‘%(a?dan ba lsAf ter
neutralizati qan%tﬂz!ilsmﬁélﬁéﬂnd@aﬁﬁﬁha Ribti§ al&(mah%%ﬁbﬂ}é: A-AiaXis B-Shfihe; t he
fomyi group on the side chain of Trp was removed by treatment with a
sol uti on26f 133kt sanph@incheyricl S9sidat AYd EOVS-BIMOVAlErio RACidD AR isThd2-

pepti de-resi iR n ma&% tﬁdo geg aecm_g-(eqspﬁ@ssure
The final cl ?ﬁé‘é was gg\rll\%&ﬁ Qlétzl ?r?n ggﬁtl resi nc‘l n 10 15 nL of HF
containing 1 ammgﬂn@qaggpgqﬁ@@. Aeg i I‘ir@rﬁfﬂl‘%tmd) gprogxymethypireBzRen. HF
was renoved by a flow of nitrogen. The residue wasgwashed with ether (6 x
10 nmi) and extracted with 4N HOAc (6N _1enL) \ The[[peptide nixture in the
aqueous extract was purled on revefse-phase pr aN ve high pressure
liquid chrormtepgasapteﬁ t(yl-ﬂﬁ’tél)‘uqns"eng a reverse phase 20.VYDAC C,e colum
(Nest Group, South : &131 Idfrqc.e@],{1 -
gradient (20%to 5 WACJE %r\F/%P éﬁﬁ&’m‘ﬂf,% Q(Nﬁrpa te mo
mUni n ( Sclout | bnyatowomam@armmcaamd (AP 1—a%nrwkcy®@bmnmru9xw%@@ é/hi‘? rile
cont ai ni ng 0 T ec éy;lb |
%1 156 Aﬁ)ger{: £rﬂe%5}b99gtcwﬂ:ﬁ (Z 5&) { 8RhirHlc f)éil%ne §Reboxylic

anal yti cal alnin ure were co

| yophi | i zed t@Cldr y 1686, 25am@—hqumheatamp@réowpu dafids dBTRk neél a”’P’G‘Pl ty was
98. 6% based on anal ytical HPLC anal ysis. Electro-spray nmass spectroneter
(M5(ES)) S anal ysis gave the nol ecul ar weight at 3339.7 (in agreenent with

t he cal cul ated nol ecul ar wei ght of 3339.7). Exanple 2 ((Na-HEPES-H s)',

Ai b~ ~)hG.P-1 (7-36)NH2 30 The title conpound (HEPES is

(4 (2 hydroxyethyl~|-p|pera2|neethanesulfonlc aC|d)) can be synthe5|zed as___

o B Y b1 1. 7~ ™~ A - N\ R



and (2) 15% ethanolamne I 15% water | 70% DMF) to renove the 555#1%{0? on
the H's side chain and fornyl group on the Trp side chain as d

above before the final HF cleavage of the peptide fromthe resin. Exanple 3
10 ((Na-HEPA-Hi s)') Aib'")hGP-1 (7-36)NH2 The title conpound {HEPA is
(4-(2- hydroxyet hyl ~1- pi perazi neacetyl)) can be nade substantially according
to the procedure described in Exanple 2 for nmaking ((Na-HEPES-Hi s)'

Ai b~~) hGP-1 (7-36) NHZ except that 2-brompacetic anhydride is used in pl ace
of 2-chl oro-1-ethanesul fonyl chloride. 15 ~ Exanple 4 (Aib, [3-Ala s)hGP-1
(7-36)NHzZ The title corrpound was synt hesi zed substantially according to the

procedure descrl bed for the appropriate protected am no
acids. M5 (ESYCES ”?%b%fg%ﬂ? ﬁffja% aﬁfa'%‘éPOésGZS'O??n%{éﬂCEm%&PWAQ%325 8,

purity = 20 QS%e)abeJ/éichmBIé nfgdrofmyama}ww%nwawt hed GeregHasshabiklihe
present invention can n .sybstantially the sane nanner as

t he procedur é“@é%‘?@'lﬂehgprrqxﬁes“%tﬁ??%%l%O)éf stepds B 7Q-¥- 1 Examgep Nz i n
Exanple 1 abaqysp. @%lddé'tﬁlﬂa?é‘ﬁ‘ot@aﬂﬁté@ﬂf'a@é@l amd%n%ﬁylsﬁbpﬂmyno aads dependi ng
on the desired peptide. 25 Exanp

Lys' ~(Nrt@tr adecanWWt) § HGEPU?LY{’-?Y-SQ%')QWOWW "BEf@S%mF%SYH@ fgdowispgtrugtuee: t he
sanme as those in the synthesisgof (A b~'~)hGP-1 (7-36)N62 described in
Exanpl e 1 except that Fnoc-Lys|{Boc)-OH was used in this exanple. The first
am no acid residue resin . 30 manually on a shaker. 2.5
mmol of Fnoc-Lys(Bof) - wasH di ssdlved in 4 nL of 0.5N HBTU in DWF. To the
sol ution was f DIEA. The m xture was shaken for about 2 mn. To
t he sol ution was 'f henjladded 0.2 nmol of MBHA resin {substitution 0 91
mol | g). The m xtwire @as shaken for ab 1.hr T dwth
DVF and treated with 100% TFA for 2x2° whatto rer%'\t;gbyt ﬁés Bsakvisafoniing 2003
-21 protecting group. The resin was washed w th DWVF. M/rOsOc aC|d (2.5
nmol ) was pre-activated with HBTU (2.0 nmmol) an (1‘§m_ gn 4 nm of
DMF for 2 mn and was coupled to the Fnoc-Lys- C |n’gt|rre was
about 1 hr. The resin was washed wth OV ,and ed Wth 25% pi peridine
in DVF for 2x20 min 5 to renove the Fnoc“p eChATgN group. The resin was
washed with DA". F and transferred to the redctiol vessel of the peptide

synt hesi zer. rEb@sgmbathﬁg f@]b@ﬁ-@ ayptdesi s Bhd fdrification pr oceowhgts for
the peptide were the sa t

n the synthesis of
(7-36) NHz i n 'EX6A9t BY bys( Q]-'Sél(“ﬁﬂk)a'ﬂ R’?’r‘éa%'“ﬁth%eﬁ@hﬁdﬁﬂffsﬁéﬁeé QXHP fﬂ?{@a"%s a
white solid. Purity was 98% based onganal yti cal HPLC analysis. 7 0O
El ectro-spray nmass spectroneter anal jfysis the pofecul ar wei ght at
3577.7 in agreenent with e C t | ec ight 3578.T. Exanual es
6-8 Exanples 6-8 were synfthes{zed Bubstant\_alJy acdording to the procedure
descri bed for Exanpl he appropriate protected anm no acid and the
t 5 appropriate acid injplafle of the Mristic acid used in Exanple 5.
Exanple 6: ( Arg2) L@s~ (Nrtetradecanoyl))hG.P-1 eld =
89.6 mmy: gé?““”’%?? 2) Calculated MV = 3578.7; Purit Wg%%@ @x_gam b\eg
(A b~~~" 10Ar gA&ﬁ()-(i-)%!é(VK‘Nerﬁéw)adecaﬁoyl yepresgntad ( 7- 39) NH~*h€Y| el cﬂO"f’W@E 3 ny;
MS(ES) = 3818.7; Calcutated = 3819.5; Purity 96% 20 Exanple 8: (Aib''s
Arg2'", Lys~(N~-decanoyl))h }\(\r?\ 36)NH2; Yield = 57.4 ng; MS(ES) =
3521.5; Calculated MW= 35 | Punity g_i’f) Acid = decanoic acid. The

i nvention containing

Lys(N--al kanoyl ) resjfye rrled out in an analogous manner to the
25 procedure descri bed Nor

le 5) (A b~~, Arg~~"'
Lys~(N~-tetradecanoyl)) Pal (7-36)NHz. F y.s( Bo n Cld
used for the PE E‘fﬁg of hLys(c‘)fl\l~al kanoyl ) mnq)ﬁgaln d'f'?ﬂl,‘ bw%-acfky?ammo
Boc-Lys(2Cl Z)-OH amino acid is used for the residueof Lys. If the
Lys(Nral |l Canoyl) residue is not at the Cterm nus, ept pge fragment
imedi ately prior to the Lys(N~-al kanoyl) resi duegf 'ed on the resin
on the 30 peptide synthesizer first. The apwri cid ‘torresponding to
t he desired al kanoyl can be purchased from l jcal Co., Inc.
M | waukee, W, USA, e.g.) octanoic acid, decanoic adid, lauric acid and

palmitic aci dis refreRdd 190 following structure: M 0 . What s

meant by Lys(N~Aec-alkanoyl) is represented by the structure




-22 Examale 9 (Albe''S, Arg2s.', Lys~(N~-dodecanesul fonyl))hG.P-1(7-36)NHZ
The Boc ammp acids to be used in this synthesis are the sane§quy“o§ﬂ%ysed
in the synthesis of Exanple 5. The first am no acid residue s upled to
the . 5 resin manually on a shaker. 2.5 mmol of Fnoc-Lys(Boc)-CH is
dissolved in 4 nL of 0.5N HBTU in DMF. To the solution is added 1 nL of

DI EA. The m xture is shaken for about 2 mn. To the solution is then added
0.2 mmol of MBHA resin(substitution = 0.9®-nmol/g). The mixture is shaken
for about 1 hr. The resin is washed with DVF and treated with 100% TFA for
2x2 mn to renove the Boc protecting group. _ The resin is washed with DW
and to it is added 0.25 mmol @f 1-dodecanesul fonyl chloride in 4 nL of DW

and 1 nL of DIEA. The mixture|is s n for about 2 hrs, The resin is
washed with OVF ane treafes % piperZdine~i GHr 2 x 20 nin to

remove the F% priotecting group. Yhe resin is shed™W th DMF and
transferred N i on vessel of the peptid@ synthesizer. The
synthesis of the ~ rest of the peptide and purification procedures are
the sane as thoble dé3cribed in Exanple 1. The syntheses ofThoet Qgr GO ounds
of the present invention containing Lys(N--al kyl sul fonyl) resi ﬁ%beca be
carried out inrnhaforegeinggtusturesninet-30.0 What sr oeadiubye Lys SiNedvechikanofdyx aspl e 9.
Froc- Lys( Boc} - ] cl,d js.used for the 20 residue of

Lys(N-- al kylréa'%{%'ﬁ%?%rﬂe %‘%é’{“g%pti de) while Boc-Lys(2CIZ)-OH anino acid is
used for the residue of Lys. if the Lys(N~-al kyfsulfonyl) residue is not at

the Cternmmus) the peptide fragnent i diately prior to the
Lys(N~-al kyl sul fonyl) residue is assgﬁe:ron the régin on the peptide

2
M

synt hesi zer first. The appropgi ata_akylsul f ofyT chl gfi de_can be obt ai ned (
from Lancaster Synthesis |
chl ori de, 1-decanesuu&%ryl
1- hexadecanesul f onyl “c

(A bB~~, Argue", [
Lys' e(N~( 2- (4-tetradecylH1- plerazi ne)-acetyl)))hG.P-1(7-36)NHZ 30 The Boc
am no acids to be used for this exanple are the sane as those used in the
synthesis of Exanple 5. The first amno acid residue is coupled to the
resin mafual |y on a shaker. 2.5 mmol of Fnoc-Lys(Boc)-OH is dissolved m 4

L of 0.5N HBTU ~TheBi¥irnarhes fdnetrep abbreQitibs @sbdatbrdindre 85 féMlofA: BbHR%or L Xt Ur e
is shaken for about 2 min_ To the solution_is then added

0.2 mol. of MBHA
(subst i t ut i ditoxycarbgnyipitt SeohydrogengfiupridayBm fgy forawl, Xantie xantyly Pl fog
? EaAkfen f <2)r Zamzpli Yodfor tJéyetUhms fot Z',MMﬁtiﬁiaﬂénWj DMFDUFdi?I’_théihilfo?@b%e‘!\DUnﬁl 180%

or 2x2 min to renove the Boc protecti roup. resin is she
with DVE. THE' 2 dishiafemebene aggﬁu( 2{05 n?fiﬂ"ilgpgz%?&c’&&tyﬁ)\'/hg éoa'eﬁt&aﬂ‘\gﬁh‘fu {2.0
mol ) a%? DI dréni(idh ﬁéa)aﬂharoghdseppafe, D%!EAf for dib@p\'bp@elﬁiic}illanﬂﬂélh ?@Aﬁc fod chedtic $ht he
resin. e mx s shaken for | ~_n n_and was Wi : e
resinist he?F“{-E‘ré:?ﬁ t@(ﬁ Yorpaceyc ﬁﬁ’gi ggm 6é?ﬁ1?PH@4VWXMC?FE°B¥|' ﬁflz%? about
i hr 3- tT[le (r]I l@'&i‘rﬁbérf&yw&?ﬂob tw'dt h @BﬁeA??dfdrr eaﬁ_&@ofﬁhémz nFRlocof for  9- L
-i odot etradecane for abo rs. r washi ng, wi e resinis
treated wit hﬁ@f?ﬂmeté?xyéeﬁpnﬂ- g%é?’i H-zﬂya??&vtie%g“@@'el % Pﬁ\kﬂfw féS?f Iz!'DI\/F f or
about 0.5 hrhydeih@nfeﬂW]I;ihehﬂawédhmmdtﬁWrﬂﬁ? and treated with 25% pi peridi ne
in DMF for 2x20 m e resin is was and trapnsferred to the
p

rqf_n. h 1 Q\ed W E‘h DIVF Ay

reaction'Vessel ofhe§EMRAIP| {ICOTPARIESIIUOE: CPIOTE BRRTAFRAIHME synt hesis. The
remai ni ng synt hestite agreth PO, id,})Aydrocdtbdn anRGidtlyT emcbmpasses pikpl i alleengt and he
compounds. of AR APELLITE BRG EHAREH AV Hpre gee CaC. S NeSES O oLhet
Lys(N~-(2- (4- al kyA-peppdeef thid ineentetiylaijo sesitett bemire by ambtred fontati eigan
10, FrooLys( HoenpRtaraBhlha Wit 082 Uhetfiled combgs g, fi6% Siné! nitAATP! ©
Lys( N~- E 26 (4s&deyite prapedbetazende ﬂrgt:fettydf b}ﬁrénlthésbe (@gptASER forwkial ie NGLP-

Boc- Lys(2C12) - am no. aci d,i.s, use r _the.residye.o T n
con- egpondi né)'%ﬂﬁg}’@ offt %théba‘efaﬂ? g@‘ﬁﬁg?rg%ﬁeo‘ﬂ?@%g?'kbg%‘ﬁﬁ f“fg ﬁﬂhgrlnﬁyl - -
20 1-pi per azigneagcrelixey bgpudeur. i Tige trivenbal \Hetween tisd grarerthesdserefer to the
Yo 2l 26 PEkoAER 0 B 90w iinEabt 1 s
Lys( N=- (2- { 4ttablgH 36 op theepattite apqaarer)fb) humesiGlie1). Thessmuehed famAlie resin
on the peptide synthesizer first. Exam lip a 11

ndMNm -N25 UK CHy_oct anesul fonyl
1 dodecénesﬁlfonylhchloride)
1- oct adecyl sul fonyl chloride. Exanple 10



25 (A be~'~, Arg~~") Asp' (1-(4-tetradecyl-piperazine)))hGP-1 (7-36)NH2 The
Boc am no acids to be used in this exanple are the sane as the am no aci ds
used in synthesis of Exanple 5 except Fnoc- Asp(O- tBu) - OH |53JQeMA¥1t2[]ﬂa
position 36. The first '"amno acid residue is coupled to the resin
manual |y on a shaker. 2.5 nmmol of Fnoc-Asp(OtBu)-OH is dissolved in 4 nL
of 0.5N HBTU in 30 DM. To the solution is added 1 nL of DIEA. The m xture
is shaken for about 2 mn To the solution_is then added 0.2 nmol of MBHA
(substitution = 0.91 mmvllg) resin. The Wikt ure is shaken for about 1 hr.
The resin is washed with DVWF and treated with 100% TFA for 2x15 min to
renove the tBu protecting group. The resin is washed with DVF and is

treated witH{HBTUS(igted 'mMsigovaid Imy BAPertideiRrotein KResl. 40, 3962, by 3284383, - 24 of
DVF for abo 0 on

m xture andb’?1 (]a& rﬁE)?P H?rg '?'SMTﬁa“k%\P ? gpﬁgﬁy qgﬁbﬁegqgﬁgm%eglt%ﬁ 'él? F W th
OVF and t r e@eelfianistamigatedohGeP-1{7-podueany that e €-feominab du thedfrée acndAfrt er
washi ng wi t Py (7t I L) il hydri de and
1 nL of DI Er,& In 1(7 Mogg%ﬁé KE%Pglﬁ&%Lﬁ?m S@ %g‘%noo'&rgspe%%é'vgpshed W th
DMF and freat ed vvlth 25% pi per i di Petaied Degeribtien 2x20 nin to renove the Froc
protecting gr oup-TnEfigeghied B ks WRRHASH bbd helbfepaRtl bt ARHEH] Shid Bnddle

reaction vessel of the peptide synthesizer to contin e syn si's. The

r emai ni ng s?ﬁP%FH‘tW paee.f§-gatteyarbrdde @lreds Solid Rhisse &p&hede (Rieecet he
same as t hogmefiidal tdls, 24 HdNa98S). AheEdERIENES: RiOanEhﬁs {%p gengicer
conpounds of the present 1nvention conpri sing As pl p ra2|ne)) or
A u( 1- (4- al kMg Enay; PAegtiached;jte) tee Hrae aming &f *bst Nrtﬁnmnalaaminogedg byanner
as the oc f f

Froc- Aspl O Coby S rods RoWRin Herart U paInple el SRS, 28y (C5 BN e aue
of Asp(1- (4MmavkprpriRanadi wang reductve(alkylationl kyiydrperaint raspypsi rﬁghe(Cpeptl de,
while Boc 1 /)\g,_m,g%:g% r the
resi due of < )The %%? rgg%non [ ? |o%ieaqéf<ane 'saaﬁdsg' (')rtjﬁ'%ﬁgéér)em due
of Lys(N-~- {ﬂyqr@xxugequpltsmrgwfﬁﬂmﬁkad eptedufrylggroues, .6y CRE omaythep. | f
the Asp(1-(4ngtded B*%ﬁﬂ%bntﬁé)frééra&i‘juéjg (é'c%bdsm' R Rﬁé%en&%%erﬁst‘hg% I's not
at the C-term nus, fragment i nmedr a rior

Asp( 1- (45 al k&I @Ming a@q gv Grixing tr@lcqnpl%tpﬂyﬁw whai melar eqpigaleatsiai peth s
assenbl ed omd fige éﬁa'd&d%séﬁ&ﬂ&‘?ﬁéﬂﬁu&é’iﬂtﬁéﬁﬁzﬁé étﬂdrﬁle for'-:aﬁ-@ . kehd Al bW
Argw', Asp gltetradec ylamno)) hGP-1 (7-3 Boc am no acids to-
be used for feRiacikgenipine adree Méo@esfeuasegh@sfy%whpwlmaﬁwp@c@ thete first

am no acid wgst nét; §h&sweé Eéirférﬁ\ehhﬁthré?ﬁédhti@\%’§|n|\61at0é‘t1\lu%'§lé\tss&qu(§I§T 2.5
mol of Fnoc- Asp |ssol ved in DMF. To the

solution is add ﬁe’hL o M”Eﬁ CHeONHgit (irfe =GRk thersyathese of ien. To
the sol yhi opehtidd BRRAs addesb&n?-xnmg -CHOMRIMeH RUESIdIddtd @8 msﬂA%s.mmf /9)

resin. The m xture is shaken for 1 hr. The resin is washed with DVF
and treat ed R N '&)‘%"f‘l@@@'ﬁr ('Ex ﬁpﬁ)ﬂ)othﬁe?’fﬂv?stsh%f theRepride saesi Wl gr oup.

The resin 3@&34»4@8@11 aodR WEN wdoup%d feprARM ré’!n‘i FFdﬂBEH dddiciidimseep, 4and
DEA (1 nm) in 4 1-t et radecaneam ne

i s added to "N Q%HQ%Ofrﬁg&W@(q&%OHhEBMQﬁ HOR agﬁéQé?P'?foﬁ‘ﬂ%!ﬁﬁ‘fs 1 hr.

The resin i of ke Udddd TR EoNAg tim@dd asbuMstHbug® % pi peridine in DIVF for
2x20 mn to renove the Fm)c rotch%%?obég The resin is wash with DVF

and trarfSferred t0'e Hoteced KR acig 1 Py camonylamioe)- 6T°V?'ﬂge’i?é'ﬁt| de

synt hesi zer dafhdi@lid hdidl EBINRESPRY has ls§nth3§1@ed a5 wbiibwaY 1§W‘§ [eRsmanof 1-
purification rocedur es for

he pepti de
t hose descridJ¥RRTIgYCORexangR? "g ag'fd (%?%ﬂ?p@@af'csﬁ' hgf/ﬁf"ﬁ@%f@s B@'fsgﬁgﬁer
conpounds ofpA)RgadaiessVid inr20eMii Tlic@AE anAi 100 I dcwatkr.alTlsyit was 86gedos7

G u( 1-al kyl am no esi due ar carrledot i n.an anal ogou er,.as
described fdP er?)é“ B ehessa °E>‘8’é‘ﬁr998 3N AW, g't B?ﬁ ga@% Ja7 mal)
Frnoc- G ueO td%tu)-té?tﬂbamm@arasﬁaie wastaﬁﬁdd fte rthik o iutieai dme efactierp frilxtadekwasani no)

or @ u(1l-alkylamno re ectlve whi | e BocAs QcHex) - OH
or Bocd u( O:%!Sfa]%e}%ﬂﬂ 086'? e '8?3'53%@3?3@?%[?6"%“@8‘3 d&‘: ge
respecti vel ypresduré heobsw(dk eaﬂn,lnabamewaas atdéd tf iheatdaydining raq);eastﬂsscnimt@nl s not

at the C-ter nus, the e fragne ately iQr to t

Asp(1-al kyl a %thBrF V@%ﬁ‘%%ﬂd W‘gr’(‘b#err Q%Fgﬁlé L' %fptéﬁtﬂqgami)s BY%rew?sem n on
the peptide sdjndtbeso z@6utf 3 oyt addingadmd| HCIL3 TH dTBamc |dyeg~wds separated. The
Lys~(N~-tetradecanoyl),!3-Ala")hGP-1 (7-37~0OH 15 The Boc am no acids used
are the sane as those in the synthesis of (A b~~) Arg~~~",

Lys' (N~-tetradecanoyl))hG.P-1 (7-36)NHz {Exanple 5). 270 ng of

Boc-!3- Al a-PAM resin (Novabi ochein, San D ego, California,

substltutl on= 0 74 rmDI/g) was used The Boc prot ectl ng group on

o ™ AR o o o A NN ST ~ o~



25 (Ab'w, Argw') Lys'(N--tetradecanoyl)}hGP-1 (7-36~CH The Boc 1,N0
acids to be used are the sane as those in the synthesis of 3

Arg~~~', Lys' (N~-tetradecanoyl))hG.P-1 (7-36)NHZ (Exanple 5).
FrnocLys(Boc)-OH (2.5 mmdl )" is pre-activated with HBTU (2.0 mml ), HOBt
(2.0 mol and DIEA (2.5 rni) in DM (4 m) for about 2 mn. This amno acid
is coupled to 235 30 ng of PAMresin CChem I npex, Wod Dale, IL;
substitution = 0.85 mmol/g) manually on a_ shaker. The coupling tine is
about 8 hrs. The renmmi nder of the synthesis and purification procedures are
the sane as those in Exanple 5 El ectro-spray nass spectrometer analysis
gave the nol ecul ar wei ght at 3579.15 ~n agreement with the cal cul ated

wei ght 3579. 8ueous layaywa getmactes wWith cethy) Acqtate {1 of 108 mbr  AhaltegsorgéninGLP- 1
(7-36)- O _ s bude- Bl AswBEAL itd #ai8)2 GH Rl Gidc U BRELT 1 O

whi ch contain Lys(N--al kanoyl) residue can be carrie In an ogous
manner accor MeREtBterack apf sernntratedds ringasi unear redused piesaers: sThefregiduenl e

14. Fmoc- Lysy8oGheihtafizb@dnaghil beetttaMxand0r ¢ DS fShélysirg'
Lys( N~- al kanoyl ) |t?§tthe pept i dg whi | e Boc- Lys( 23 7 Lkgjrrngn%rog%?tdw?g used

for the rPesieRigingd. R§% Y'ﬁséarrpl e 366 (Aib, f3-Al as) Aec )hGLP-1 (7-37)NH2 A

m xture of MBHA r | I g@GJC()CH
(0. 409, 0. 829 mmlg)éé ;A‘Iigglz')"z(ﬁwa synfﬁ@?i%éd HJM gnﬁ%aﬂmﬁf%t égrggcr?t in a

reaction vesSHE: Qlpgr repteried Ase %"'Q%éﬁ‘é? caa%bemeniredr BAm ar@m@ﬂamﬁr@er Phe
resin was t hsaemﬁwgrdmrp s% tﬂ@@rttafseél‘faSQd‘U {the l%'éc/ﬁtﬁéspﬁéréﬂ' ne in DV for

2X20m n. The resin was waShed d transferred to the

reaction vessel ofn theesypHssis as?h?ﬂe%’laﬂﬂ“et‘!f t@&m\’ﬁﬁw gansainiag Afsl f6ef t he

rest of {ghe pepbi (iﬁ’oat}@rc@hﬁlglg~tlr5let iaez WsOCfSﬂl!ﬁéedﬂe%ﬁUub?%J e Eéam}ée 1.1
The purification procedure was al sane e describ

ed
Exanpl e 1. EMEEedi8elpiqllomngs th.seﬁécf?roﬁﬂﬁ éV”tQﬁﬂﬁ y‘%f i g"'@j’a‘d@ f‘ﬁépn’tﬁ"é’@W'drv

wei ght at 348478 (znrrﬂgjlﬁﬁﬁ@fmw@f@ mhanwlnqtd)ﬂreéierngb@qylraéctvwmg% 31494 99.
Purity 93% Yield 79. 13-Ala' ~, Aec')hGP-

(7-38) NHZ Ex&fpIne! 58¢ %l e 99&?%“8%‘66%H's&(*‘&H??taHOPW‘QdGB‘F%"n&q 60%9‘1'@9
procedure |, mggngfmurﬁxarrpl e 366. I\/B( ES) =3551. 7, cal cul at ed
MAE3552. 04; Purity 97% Yield 9 anple 368: (Aib, !3-Alai,
Aec" ~~) h&LP- 1 (7- 3B§ Rpbst W%Bu?@ B OfAIbsHROY%QWP”G@ in be attached'to

substituti ongQ. ek mlelcs)tae ﬁrtaﬁmﬁac‘an%b 66id 2§ YandardmetiBhs kndWaTih .2 ML @

0.5Min DW) and DI EA ( m) in a .- 30 _reacCtion vessel was shaken on a
shaker for 2RCraex3melfh @«%’b@l’%ﬁrég THe-Gedlkl. G285 benaHadgdhesingureduative and

treated W t haROtidH. Wdrngyl @rdawE ég (F@Gcgghyum fk f%‘éh%l%%e\’\@@dlﬂddwm

DMF. To the reaction vessel ‘were mgw 0. 2899, 0,6 muol ), HBTU
(1.12 nL @ OYSiNG F?PLBMQ alkyitian E'/IFFPW tﬁﬁL’f" APX9%URTS PIRIRCTEG Witk 3 tRUY o om
tenpergtw ehéﬁgg/%l dp’se%|q1 oex! vwhsd a‘mat:rlibdlfrcouﬁn@ thé\Yre@04%3d - é?,g andh
treated wit 0 e I he resin ed wit
D and Do $HeC0Pk R st aiierarang Reterial dBioe cochy Fhing g caaiplsied
synt hesi zer teirc@ith i3nelat baulaaéﬁawfﬁomfthtah@er@ﬁd afd diisaprapgRhtdgimredndi nQ\ 3
t he procedure described far B&?HF g ur| fication Ero dure was al s
the same as M§hvgne griedde fxp H”Ei%? 1B e*&ladrg’ g hydroxy
spect r onet er gayipl ¥ -8 xﬁdnenwpﬂogréukaucldfv&mahme%bu@ﬁ@%hauuurbea.ggraﬁmeat Wi th
t he cal cul at ed lJgt)l g I a?dlrg q lél:'j ty 100% Yield 75.3ng. Exanple
369 25 with an addmonal 3 mo r equnva ents of HO
A compound of the present invention can be tested for activity as a GLP-1
binding compound according to the following procedure.
Cell Culture: g
RIN SF rat insulinoma cells (ATCC-# CRL-2058, American Type Culture
30 Collection, Manassas, VA), expressing the GLP-1 receptor, were cultured n
Dulbecco's modified Eagle's medium (DMEM) containing 10% fetal calf serum, and
maintained at about 37 °C in a humidifed atmosphere of 5% CO,/95% air.
Radioligand Binding:
Membranes were prepared for radioligand binding studies by



{Aib, Arg~~~", f3-Ala'~) Lys~(N -Aec-decanoyl))hGP-1 (7-36)NH2 A mi xture
of MBHA resin (0.2mol, substitution=0.91 mollg), BocLys(Frﬁ)H)MA}‘lgﬂml?g
2. Smol ), HBTU (4 niL @0 5Min DMF) and OEA (1 nlL) in a reaction vessel
was shaken on a shaker at roomtenperature for 10mn. The resin was washed
with DM and treated with 25% piperidine in DVF for 2X15mn. ~ 5 The resin
was washed with DMF. To the reaction vessel were added Fnoc- Aec-OH (0. 289q)
0.6 mol)) HBTU (1.12 nL @0.5Min DW) and O EA (0.4nlL). The mi xture was
shaken at roomtenperature for 10mn. The TFesin was washed with DVF and
treated with 30% piperidine in DM for 2X15m n. The re5|n was washed with
DVF and treated with a m xture of decanoic acid (43 , 2.5 mmol)) HBTU (4
20 nL @ 0. SMITCI0ERtIAH P PEARINLAENS o010 (Af Hee-3eid $Qe§n"ﬁ TissH@R B Wi t h

DVF and tr eag@tknydrt Polww"(%&bt%’ NPY§2(sBiting é_h% %@é)l nTM@%O?%ggR%ﬁl\n&em zer

and DCM and transferred to the reaction vesse B
to continue VARe4sWEthHPY ‘@Pt”lﬁfgét'P%s@ 8P0t ¢ é lﬂaﬁ't"? dé‘”ﬁd orfimah geldie Werdcedur e

descri bed f ofgskpmBbe inl 50 TR *mgrutl Cc@htanmn@rzqcmwdm% AlngPrmi BEcikaIR as
t he one descrj bed |n 25 Exanp El ectro-spr % mass spectroneter anal ysis

gave t he Smol &AM ChRaTIeaM S'atLOSGV?"@ i39daGr ée Pk ﬁs-ﬁﬁfea&%%%l(%ﬁéﬁ
mol ecul ar weygrat ind@ated withPoI05t ¥MOFBBLIL fl7cBe4~B0D ClifndIONeQWERGIaRX aNP! es

can be made according to the a ate procedures descri bed herelnabove
30 ~",s. {Al Nugieas soptqny _Ma) Nf*tlg‘P Bnmt'éO%O 0p) il & JunjaReiqs. competing fasy
~, m~" ({N'-partigks) 'Aftefiad100 hﬁLMbét?orB@zd\lF@% e bBand {’Ni)elvhﬂv%) was b,

Al - hGLF-T (7- 36) NHZ
,?J gj )LGLP Q_G(P?Eaé d"%mbvw%@dw%@ra@fanmreug?b G'E’Q\Jefﬂtﬁt& HB&andel. pj b,
Argze~' ,1013- &h m%mawma@mme&xam@s@ls@em 0/59¢ paupé%qaeae.en?ne%) NHz
exanple ~ (A~b A5C 87 36) NHz Exanple 23
{7-36)NHz 5 E?@ﬂiﬂf%“?fﬁ thepjwashed H eﬂm\'pﬁ mﬂﬁﬁf @c&ﬂ'ﬁ@ @y‘ Tr(SA. b'
A5c’ z) hGLP- %HC7 aHR) NléZbcﬁehanﬂaH%aaﬁmy(tfs ed orGtIhEC fﬁ&@lﬁasléaurﬁéa MWizgdmimar! e 27
(A' b(i. bsi)s %%F;Hél\g 3\(‘)?"%5 D§(§ﬁ‘%‘? wéftg W§§ Se,i\'rgﬁla%tgg gg)mﬁH?
-A6E><arml) ﬁ G?_’liotdl A@‘%I')Gg.PA@K‘—’:iG)Z@ouer this gtglétgb%g?dd;r‘% tﬁsﬁﬁ&fa@f(%;og g)%ﬂz ANt, .

Cz VA Cz ~
Exanpl e #4: @kf’@z’ 36) 9@%%%@3@? %@6) NHz Exanple 35: (Aib~z>'")
AE\SCZ) thL?F:?l é L g&hlrié pﬁxﬁaal of 3&;shg¥)é;lnon,7 a%ga;:?fh @\h&i‘f iihggﬁ’e zgrigdeOf

anpl e 37. z ~ i } - e 38 ( o
ABC' 7) hGLP- 1Parmagsigally, gcesp: lesgor such, clyge,. B g ot
Exsnde” o: (Al fimited 16 ¢hosk @dhek Wit 8igiihie doide ? adetic( }ébi‘k: %@elé@&?lc ihhhﬁ-P 1
(30N o S s %%Pw%a"%sﬁam sty b g TR A
(E}xarrpl eAéﬁ (nﬁrGL S:claﬁhslz(e . AegdragridacPadid( EuB@d\leIdEﬁoarmbspr(oﬁt:badd) &‘ad

uz , C Z
Oz e 2P hnd b9 B i Bu cdr bRt o et et el
Exanpl e 49: 6AtépolyMers zaf polyﬁcﬂcgbyb&ﬂd:‘addi)?ﬁ@bwm&haﬁmf endkihg 4 Aal of ASC' Z,
1 15 bl W i A k)
| 3- Al &' s) hGLBy StandadEndthiads ofdsal a%@w&ce&aurﬁmmlwpsshnmmpxae of the
57”325’3159&8#5%  Genion (- s a3l g tiiicion o e Shefp By el
5:7% AI(A| beh Gf@ aBa‘ttwgga’lm éeustinlanEPlr IERgc%)d\&Hag i’mu&srasqihs t@ngﬁcar( betmﬁnmrezd
r a's P-1 {7 a e : I S ' 3- A, S -
(7-36) NH)z Exém‘blafé" )5(3)&1 fuct ?@l{ﬁaéﬁéaﬁ%gﬂ g’ys‘b‘%ﬂf@%"ﬁ?%ﬁ&‘ %Z‘g“rf‘& e 61:
(l éu RI AG;:ﬁ a amouhgefgdé fswm-atld(a'ﬁu%bés\llsbl(uﬁumm Bsultifg\sdid@idh is applied toz,

a S

(7- 36) NHz Exé'infﬁ'é L %Eﬁum@g}bﬁé %?%s% ttgﬁ?f@‘% é"%%l@%ﬁgx‘hgﬁil
{Abs , A6C",0.113-ahmosiinCatetite( FqRBNAHDIHEICB Y 8.5. hrsAi (83 0.28¢ =cetic 200

13-Ala’s) hG‘Pquecgus scgém HzfocEé %rn)ré ean(éi7(3) (apﬂn%’ar g?ad%fn"f‘{’zo% %3 %%‘J/D c;f(s&u’ﬁga Bz

over 30 min.) at a flow rate of 4 ml/min (solution A is 0.25N acetic acid aqueous
solution; solution B is 0.25N acetic acid in acetonitrile/water, 80:20). The fractions

containing the peptide are collected and lyophilized to dryness.



15 ~ar"y,sg; (Alb'zz, 13-Ala' s)h@P-1(7-36)NHz Exanpl e 69: z',
A6c'z) |1 3-Ala")hGEP-1 (7-36}NHz Exanmd~ ~0~ (Aib'z', duz' 3(00\2@Y ;ﬁau
3-Ala's)h@P-1 (7-36)NHz ~",p,,": (Ailb.z, Quz', A6c'z) Lys"(N -octanoyl),
|~-Ala's)h@ .P-1(7-36) N\H-z Exanple 72. (A bB~z.zs) Quz', A6C' z,

| 3-Ala's)hG.P-1 (7-36)NHz 20 ~",d, ~3 (Aibe.ia.zs) A6c's,zo.az~ dUz',

| 3-Ala's)hA@.P-1 (7-36)NHz ~,~) ~a. (Aib.as p-Arg')hG.P-1 (7-36) NHz Exanda
~s CAi b~ss, D-LyS )hG@P-1 (7-36)NHz Exa~,3g. ~e: (A b, 13-Ala's,
DArg')hGLP—l (7-36)NHz n; (Aibs, f3-Alas, D Lys')hGP- 1(7 36)NHz 25 ) -~a:

(A" s, Argz=")hGLP-1 (7- 36)NHz ~, ~""p,.,9. (Aib, Argz~"'",
| 3- Al hGLP- 1 N GP-1 (7-36)NHz ~", d,
e,: (Z tS)) Ar gz' (As s wef ng\\{v%t% hﬁﬁiﬁ’kﬂed( '?%?N—‘Ee kpgwa)@n@/go ”t‘ﬂ‘r‘)ﬁ%s "o,

3-Alas, Lys 'G&(—’NT id eamaﬂmuﬂmomtu)d)dm&%ée (de66.) BH e8@1. ~alinigal, Séé’nce( '99458 S,

Mgz Lyer O o1 HA Rt NEOFY neE o0 2 AR -BEEp Y Cinieal Buestiosiinyz )

kyS' {~ N - tL et ra%ké&?opb?:ism%b a'hhﬁgﬁa?nﬁstgﬁwﬁ tgxéaﬂm uﬁ@s_ o(tﬁltsggvéfﬂog y
10N o Tys o RRAEP Ay P PRCE 319 4 eHa he g Aeckbend u5os BRanpl o
(88 b(AI b.'s, GAPR. itselfl yrHecél v&eﬁra&&caﬁd}iﬂﬂ-) thhPhtie (s?mﬁﬁériﬂddEéémfﬁll@wsilS

Ai bB, Arg~~ L tetr ca 3- Al P-1 (7-37)0H Exa e 90.
(A b Al g meatmen Ay riect SEESEE1Se 10 sesies, HbS: ciibabosbe SSEroiml b o
ﬁ(rj g~)e.h~c—l ?:) i\ddlsbr)deﬂ_) Bf ﬂl’(e7al®\78),’0h‘iefatﬁl(®.d]$bﬁie9%rth(ltld‘ osteo'peros![%l:eg?gt&aé ggrr]vguls)
IR Ty ot ez
yS r Y(Qdro: ( o pgrtensio a" ’
L N -t~t 8 l.e ,96;

ngzg N - oct ; 1338/%3‘ &%}%%F%%?M%SQSM?%E 19((3 g\ﬁgred( @LB 1 ahalogues of the
LYs~(N -t et r pussean mveplidrGthiat lelu(ut?alﬁ&htdganﬁb(effqd drofBa dubjdet'can be used for
Ve~ oct aNB9iT e oliing: aaloers ok RABb ysliy andtte aspagiated wit
Lys~( N -t et r gdstcamatyrhy or drialPbawet ydsekfidonl (7 36) NHZ Exanpl e 101: AI b
Lys~(N - d AI 6 ,
SN - Deaec Ry A S ol By g TS sGFraltit
Lys~( N -t et r acepasitigrs cormrgfn)ghaﬁ’n Actjvé-iBgrptileRt, Bkiaapt ane, df4he (:édnboum:)s of
Lys~(N -h ") hGELP-. 7- 36) N EXx le 105: (Al Db.

LYa(N - deoaltGyER i sshdatn oA afmab it A atEhae eBRier’ s 155,
Lys~( N -oct anoyl ) ThArdpsadecbifactivé ingaljedtiih 1R compogifiansldd This (Mdebtiorsmal pe~s,

L N -tet h - -36) N | Al b' ' ~ ZS,
YN e BRIt B fs Fol  ROME107B Mg sk

Ar g~s. ~' 20 Ly ¢het W' suitaibiendgdap HasrPislot(tain€d) Nk sebeatep | dosaded depdnds. U-pOfWIhQZS. ",

B;E m Lgig@g%ano H%g&gf{éc %ngé? ngadmmgtrat?n( A\h&gn?he @gr%tuén of the

Lys~(N - decartmyln)erﬂGld:gﬂle(aT Boeffdctivedasag e&)rln£3act(vmb$)of ttysmﬁlehttoocm antbwyl ), (L
Arg", 13-Al1 P- 4, I
e At T AR R TR i b ke e da 3Ry )
Ar g~ ~| Al adsjristefedlay d sidgiedose Bdiviged intd @uitiplaldoses.ys~( N - decanoyl ))

f;g (N - 8§It Zniiﬁh)) '&éﬁ?@’%g%ﬂg éx@éﬁm &ﬁé@ a(dm‘)&efe% by oral, parenteral

Lys" (N -t et r delgc aimtramushdar- |ﬂltr4pbnﬁﬁlpal—l2mﬁa\anplh$ at 19ubc{neous injection, or

Lys" (N - hexa‘i’rﬁb‘@ﬂﬁ}’ hégg%ﬁr}al( r%bt%ﬁ)éﬂ%gual?‘of t%l & of administration and
can be formulated with pharmaceutically acceptable carriers to provide dosage
forms appropriate for each route of administration.

30 Solid dosage forms for oral administration include capsules, tablets, pills,
powders and granules. In such solid dosage forms, the active compound is
admixed with at least one Inert pharmaceutically acceptable carrier such as
sucrose, lactose, or starch. Such dosage forms can also comprise, as is normal
practice, additional substances other than such inert diluents, e.g., lubricating
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glu:'gi-gggecg: o “°§§E%§' i(&;m) 2@b&“mﬁti2?(;m{s¢;1£y | )AgAr)g o (:

u' (1- ecyl am no - T2RibA> - ' rg" i
Lys~(N -(2-(4-d | - 1. Di i = | hG_P- 7-36) NH2 Ex 32B {A~b
SR L S
Exanpl e 327:bdq Andate pubstayitially according to the procedure hdescn‘bed in Example 2 for I
Lys~(N - (2-(4-t.eLr scles DI R AZEBE GLP 7-36) NHZ 25 Ex
S5 (a bo makiih! WREEEReS B! S8AGG BTSN Srbent, ot JeblaHaRRIG B o

(7-36) NH2 ~"dnhydride is(useld ifi plade gf-2-chloro-1-ethanesulfonyi chloride.

Jys" (N -1(52-(4-decyl - 1- pi perazi ne) -ac I GP-1 (7-36)NH2 " ~ (Ab",
Arg~, Lys"(N -(2-{4-dodecyl -1-pi perazi —acetyl))hGP-1 (7 36)NH2 30
Exanpl e 331: (Aib'~', Arg~, (Aib®, B-Ala*)hGLP-1(7-36)NH,

Lys"(N -(2-(4-tet egyf - 1-pi azipe)-acetyl) thglP. (7-36).NH2 anpl e
332: (Aib~'~, Ar gi's,?lglL@t e~“€9ﬁ9g°?'§5(ﬂ?ge%<yé‘§?e%§?¥glzs p %’?"&@3{ n@SCOEg y‘P)E;&S%G_P 1
(7-36) NH2  @ofeduity delbibed3for Examplee! USidg (tHe lappgfopridtegrretected amino acids.
LysJS{N - (2-(,4- yl - 1-Ri i - acet vl h%lP-l 7@?)=N a;gd 334
(Al b8~35 Ar g’glé , a&’éf@% Rﬁ‘g'?‘é}'{}?i'b%%ﬁé‘té#%)’m 8?'3‘?% [ ac%?g;é) Yﬁ‘é_P- 1 {7
36) NHz R0Exa%9%, weld3585 (L bB~' S, Arg2s~~,
Lys' s(N - (2-(4-hexade k - Ppi pe j 1 2) )G P- 7-3 Hz le JJS
(A bB~'S, Ar gz~")¥ﬁ§s‘%§‘ '@'s(pf? (éfﬁgeg%“%&%jl%pg atg? n&f-%%rge{ny%}tj "hfgé?qé)( 7
38) NHz Exanpéeofdlisiield in' substanfally-the-same manner as the procedure described for the o
Lys's(N -(2-(4-dodecvl -1 pis Zi hekunacetyl P, 1 3) 338:
(A bs~'s, Ar éé\irfes?s L%//fsjéPN‘ ﬁ@%ﬁ?ﬁ? a’de'%y%%%%pér g‘lez%é) gg%t y ;@h P-1
(7-38) NHz Exapgrbpridté protéctet amino avidszdepending on the desired peptide.
Lys~(N 5; (4- hexadecyl - 1- pi per azi ne)éga% ﬁ! )5) YhG.P-1 (7-38)NHZ
(AIb%, Arg®*, Lys®(Ne-tetradecanoyl))hGLP-1(7-36)NH,
The Boc amino acids used were the same as those in the synthesis of
(Aib**)hGLP-1(7-36)NH, described in Example 1 except that Fmoc-Lys(Boc)-OH
was used in this example. The first amino acid residue was coupled to the resin
30 manually on a shaker. 2.5 mmol of Fmoc-Lys(Boc)-OH was dissolved in 4 mbL of
0.5N HBTU in DMF. To the solution was added 1 mL of DIEA. The mixture was
shaken for about 2 min. To the solution was then added 0.2 mmol of MBHA resin
(substitution = 0.91 mmol/g). The mixture was shaken for about 1 hr. The resin was

washed with DMF and treated with 100% TFA for 2x2 min to remove the Boc



~ 5 Example J40 (Aib~"s,") Argz~~, Lys~(N -(2-(4-decyl-1-piperazine)-acetyl
)))hG.P-1 (7 38)NHZ Exanple 34~ (A bB' JS J', Argze, J4,

Lys~' (N - (2-(4-dodecyl - 1-pi perazi ne)-acetyl)))hGP-1 (7 SS)szﬁXaZ%Be 342:
(A b~~~", Argzs~", Lys's(N -(2-(4-tetradecyl-1-piperazi ney 20
acetyl)))hGLP-1(7-38) NHZ Exanple 343: (A b~'s~", Arg~~~,

Lys' (N - (2-{4-hexadecyl - 1- pi perazi ne~ acetyl)))hGP-1 (7-38)NHZ Exenpl a 344
{Alb."s, Arg~~", Lys~(N -(2-(4-decyl-1- pé1pera2|ne) acetyl)))hA@P-1 (7

36) NHz 25 ~"~" ~ 5 (A be~~, Arg~~", el

Lys~(N - (2-{4- dodecyl 1- pi perazine)-acetyl)))hGP-1 (7 36) NHZ Exanpl e 346:
(A bs~"s) A-g2s.", Lys~(N -(2-(4-tetradecyl-1-piperazine) acetyl)))hG@P-1
(7-36) NHz EX|iSIcEN®groupAThe £esin nagwashed with DMF. Myristic acid (2.5 mmol) was

Lys~(N - (2- %} @%ﬁ@&l@gw,mhaaﬂw@z@mm?a@meﬁm*&%PﬁQ L of DR N% min

ExandalJ. a~( Argzs~~,
Lys" (N - (2- (mddwé§/|comms¢ﬁ@rﬂaﬁszec;iaﬁ:éqsm ) Neh@upling 1ide) Wiz abo@ 0 hMERhe2003

39 Bl ¢ il PuadeionE :
Lys— (N _{2_rza§|_ndv§é£\ga ed Wi e?ﬁa%ngegeaéecde)[mth 25 /oh%iendine B%SAKI for 220 mre 350:

(Ai b~"S, 5Ar g@sreznovgygwe( Rmoeznrmcttr@t Q&ﬂ’@c]}‘/‘elleélnpé’ﬁazwaféﬂ)edc‘dﬁlyll'-)")‘fhiﬂ_dl
7-36)NHz 54

(Lys (?\l (2 (4 hexa e§5ﬂw_e @g‘?tggrvg;?er??)ﬂ Ttg‘%gtegltﬁet} yn((fSMfr T7he fe%"ﬂffE‘g&eps
~sz: (Al b.' Syniegissand purifi Eg}@ﬂmceegreeiordéwﬁp gamreﬁ@&sam; ag dhasglin )")EhGLP-

(736) NHz Exagppife.sRSdr (AP SIhGLE.1(A38 H; in Example 1. 43.1mg of the f
Lys' (N - (2 (a%dogecy (- - peraz(l ne ac'et;(amme mg7010e3| Nmp%xarrple

354: (A b.' Sveraqptaiped p s a whnte solid. Purity was 93 /) based on analytlcal HPLC analysis.

Lys' (N -4(2- (éue&t%-ea.%?%sslsdabmﬁay Bﬁ‘él?éi@tnge) h*)ehr%ﬁcdiar( veidfi MasEaipl e
355: (Aib.") Argzs.zé. (N -(2-(4-hexad 60\7/8 1-pi perazine

acetyl)))haasr QGT?UQ\S'}NQE caicula@dEnaleculauven hi3s: Arg~~.")

Lys' (N -(2-(4-decyl - 1-pi perazi ne) - aggh )gs)éjg;‘l_P-l’ (7 38)NHz ' Exanpl e 357
(Al b~") Arg~~." , _Lys' (N _-(2-{4-dodécyl-TI-pIperazi ne~acety IJ‘ ) hG&LP-1
(738) NHz Exanpl e §5¥"P'G§N wer%pyﬁthes&ed substantially according to the procedure

Lys' (N - (2 (&thﬁ&é@%ﬁﬁxaépl@' s)qrsm? ) aB&o &ydrbbe):té@—Emko( ZcéSAM*%néfxarm' e

359: (A , Arg~'. ) (N exadec - pl per azi-ne)
acetyl) )1)5h GLIRPIORrate 3Fikipy Dlace ?fAh% Mvgsmc acig ysed le Ex)amp e5.
Lys’ ( N -(2- (éxéiﬁaxle J(Amwemagzq n méiﬁd)e):&gyﬂ)hbl.(ﬂ1@8ﬁmz,2\5§eﬁ ggB a -,
(A , Argz. ; é ecyl - 7p| perazi ne)-acetyl)))hGP 1
(7- 38) NHZ mg; MS(ES) 4 35 7.2, Calcu ated MW 3578.7; Purity 96%.

Example 7 (Ab**¥, Arg®*, Lys®(N.-tetradecanoyl))hGLP-1(7-38)NH,; Yield =

63.3 mg; MS(ES) = 3818.7, Calcutated MW = 3819.5; Purity 96%.

20 Example 8: (Aib**, Arg?®*, Lys®¥(N.-decanoyl))hGLP-1(7-36)NH,; Yield = 57.4 mg;

MS(ES) = 3521.5; Calculated MW = 3522.7; Purity 98%; Acid = decanaic acid.

The syntheses of other compounds of the present invention containing
Lys(Nc-alkanoy!) residue can be carried out in an analogous manner to the
25 procedure described for Example 5, (Aib®*, Arg®*, Lys¥*(N.-tetradecanoyl!))hGLP-
1(7-36)NH,. Fmoc-Lys(Boc)-OH amino acid is used for the residue of Lys(Ne-
alkanoyl) in the peptide, while Boc-Lys(2C1Z)-OH amino acid is used for the residue
of Lys. If the Lys(N.-alkanoyl) residue is not at the C-terminus, the peptide fragment
immediately prior to the Lys(Nc-alkanoyl) residue is assembled on the resin on the
30 peptide synthesizer first. The appropriate acid corresponding to the desired
alkanoy! can be purchased from Aldrich Chemical Co., Inc. Milwaukee, WI, USA,

e.g., octanoic acid, decanoic acid, lauric acid and palmitic acid.



’ 393(A|b | 3- Alas) Arg

Exampl e 362: (Aib''.", Arg~.z.") Lys' (N -(2-(4- tetradecyl 1- pi per azi ne)
tyl hGP-1 (7-38)NHz ~, ~,, ~. Aib.'s.", Arg~. ~
E;g {N))%Z (4- he&adecill 1- pi per azi ne)(acetyls)))hGr_I% 30 1 (73£8M¥22@3anpl e
364: (Aib~", Argz.", Lys' (N -decanoyl))h@G@P-1 (7-36)0H Exanple 365: (A b.'
Lysu, Argue.", Lys'{N -decanoyl))hGP-1 (7-36)0H Exanple 370 (Aib."', Arg~.",
Ava", Ado')hG.P-1 (7-38)NHz 3 Q SAY 2003 -40 Exanple 371(Ai b~'~, Arg28. ~',
Asp", Ava', Ado' 9) hGLP-1(7-39) NHzExanpl e 372(Ai b~'S, Arg~~~', Aun")hGL.P-1
(7-37) NHzExanpl e 373(Ai b~"'s, )hGLP-1 (7-38)NHzExanpl e 374(Ai b , Arg~~",
f3-Ala'~, D Asp", Ava~, Aunas)hG.P-1 (7-39)NHz5 Exanple 375(QYvy,
| 3-Ala's) hAP-1 (7- 36) NH2Exanpl e 376(Ser, |3-Ala~)hA@P-1 (7-36) NH~ExarrpI e
377(Aib, Au'.~ ~") 13-Ala~)hGP-1 ( Exanpl e 378(dy, A b'}hGP-1
7- 36) NHI Exanpl e 37 LN N—@G Exanpl e 3800
EAl b, ) o A a~%g_ 1@? léyskmgéqﬁﬁx%%%i@ﬁ%a? Ly s)JN'%m Al B~) haLP- 1
( 7- 36) NHzExanpl e BB2B2¢ Bm‘ﬂ_Oy%G'ds Gebe-used |%syn1&$s arg W%@?NHZE(&\@pée
383(Ai b, D 1
it g A iz éu%d% h@?%nﬂe%si&)é)ﬂd@@@?ﬁ }?Ale g@f)ﬁﬁﬁé@ﬁcnd Pés:i’d3u6 rs&dgggad) {3%5
386( Al b. 5 ffsm/mwua“y om@ §haker 25 MmQL. Céémqiw@@ar& lsmww i 4 mB-oAl ai . "
Ar ~) hGLP- N
(7936) ?\IHZExac?-rpil(\lgq %@% A b, a‘[“y’*s’% mﬁm'%d G_g'-" of Méﬁl?@gh%xgs Sfaken
390(Ai b, 13- Arabout ZAn@Jchtangoytlemse,@maﬂm&@ rerr@ggf( HA mesinsubstitution
13-Al 2, ) hGlPolg QWW _gl?ék@hbf% Ao hIGHR. i AOVMRE A ©
f 3- Al a~) hGLOWF(andales @9@(%%" ta_renpne ﬁ@_qnm(o‘remympExanpl e
396, Exang ¢ wrmmaehm.t@wm @,919.3%&@@ Rk B m'cSnésQﬂfoWI
"YhGLP-1(7-36)NH2 Al b, g?hGLP— -36) NHZ Al b’

NaI )hGLP- 1 ¢hjort 'NAZHBAPBDMF %dgh Lrof (iR A Th@mqfe(@sse'm@wbsw 2 hrs.

") hG-PrHe( Fes?rﬁ&sl\mhéﬁ Rithr DNNabna treafddLithl 26%- siSaridine ﬁxgmﬁ %r@%o
(A| b S Lys' (N -decano F2,n 7-36) NHzZ Exanpl e 403 S,
Lys2(N - deca’ﬁ!ﬁ/F% Jeegve- B QRUR TRy resiG fis-washe M"t’“ DMF an
Lys' (N - dodegarspetted t*écﬂaé’réacﬂa’n SéQAEH&f the3péatu%\‘£yﬁtﬁ@§zer4#h5>%%m¢a§|s4&5the
(Al b,B-Ala" ~, Ser" LOdecano yl))hGPL (7-37) :
13-Al 2 95, 1eshef t Ef@p@{emdda{r@ﬁ%merﬁaqweﬁ w fbg)samz %(@ﬁﬁﬁé’eambe@Aﬂb

Arg~~", 13- Aegdmp ‘gy|s (N -octanoy!))hG.P-1 (7-37)NHz Exanple 408 (Aib,
Arg~~", |3-Alai, Lys"(N -decanoyl))h@P-1 (7-37)NHZ 5 Exanpl e 409 (Ai b,
Arg~~~", 13- Al a' ~Thq yinthesgs. efepings ComPOYNIS) H(EL’I'ﬂ P’QSFI‘B'F)W°EXW'@"Q10
(Aib, Ar g~~~Lys(N,3a|N|§nfon,hyse?sadub#ék?ds 6 afridd) blhtGinParl andio zmé\"ﬁza@eartaltﬁe4ll
(Al b, Arg~~ -dodecano 1) GLP- NH2 Physi c dat a
for a repres%"ﬁﬁ%\qqr?éie%%gl'%éxﬂf‘ Fﬁ;e ﬁ%}qu{a ig ip&sed Ao, 3% gi ven

W Purt (3o, Dot SON R LG Sa e Seae S STIPER o T S50 as
urityNunber ecte
3. 813353. 999%@3%9’ é"fafsgé“ é ?3 8 lo/stea @Eﬁﬂf&‘iﬂb?@"*ﬂ&s&?z‘@ t@d9% 83395, 81
3395. 59694 36@4Athad 2499 ?6@@3@3%533\%25@@0t013358@y$3953ﬁ993|ﬁﬁ@l }25367.7
9798703692. 283692. 49898713807. 373807. 39898723579 11357% 797. 90%3733337. 8133
38. 5949374377 85Idyg 7y esssobieg onihe 7esin oy the Geplidessymhesizes irst s the gpRrepdale 8 3308
797. 509878333 i3 FRUBISOStOse S5taine8 froBy Laizasidp 8yMRe4iS I Miihagdh NH83354. 5
97. 7098823350, 93350. 397. 20@8833§E% 733310, 7929 843481 953481 % é 3098853281
. 763281. £9898863508:90233stangsulinnyi s ep 36 bBesanasilionyt o 5 chPE98 5975389332
4.793324. 2954884baheSiomd ﬁ%&@%ﬁ&&he&é@s&ﬁo@@%m@ ahd MA¥ctaaedyisuldny!
3923410. 893409 899%8933481. 953481. 19098943286. 763286. 299. 20%3953300. 763299.
493%3963350. 8118498 19992973400. 873400. 199%3983406. 843406. 499%3993356. 773356
. 699%1003384. 873384. 4394%1013400. 873¢RAmpBRIWN023466. 033466. 997. 4094033522, 0
53522. 0693%4043550. 113550. 298%4053567. 099994063763, 3 6. 15363
5. 89994083664 @9366“5939916)6?08@‘@6 %‘E‘?f‘fﬁy I55RIparPEieg gcegﬁgg%g%@gﬁgg% 1335
54. 499% o TABLE 1 The Boc amino acids to be used for this example are the same as those
used in the synthesis of Example 5. The first amino acid residue is coupled to the
resin manually on a shaker. 2.5 mmol of Fmoc-Lys(Boc)-OH is dissolved in 4 mL of
0.5N HBTU in DMF. To the solution 1s added 1 mL of DIEA. The mixture is shaken

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



3 0 MAY 2003 -43 CLAIMS What is clainmed is: 1. A conpound of forrmula (1)) (
Rz Rs )-A~-Aa-As-A, o0-A" -A z-A 3-Aa-A s-A e-A ~A a-A

e Azo- Az, - Az2- Az0- Az<- Azs- Aze- Az~

AZs- Azs- A30- As, - Asz- Aas- A~- Aas- Aas- A3~ A3a- Asa-R, , (1) whed 8i MAX 2003

L-H s) Ua, Paa, Pta, Anp, Tma-H s, des-amno-H's, or deleted; A8 is Ala,
D-Ala, Alb, Acc, N-Me-Ala, N-Me-D-Ala or N-I\/e Gly A9 is Qu, NM-du,

N Me-Asp or Asp; A is Ay, Acc, |3-Aa 05 A" is Thr or Ser; Az is
Phe) Acc) Aic, Aib, 3-Pal, 4-Pal, 13-Nal, :tha Trp or X -Phe; ~ 5 A" is Thr
or Ser; A" is Ser or Aib A's is Asp or Glu A'e is Val, Acc, Aib) Leu,

I'1e) TIe) Nl e, Abu) A" is Ser or Thr; 20A'e|s Ser or Thr; A9
is Tyr) Cha, Oﬁhénm@@a%m 4TfPemlxtUA®t§)sf@§erN31r apput hphEhe T&sin is washad i) Al b)

N [ Ch T A
| SeAI ! e)GI y g%AFAIArﬁﬁ)tré@éd WWQOQ‘% A %PQAXZ'%H tg?erg)\% fHe é@c?g d%ctx'na'&%;}b Vaf)c

Abu, Tie or Hegresius |“‘@5N3%W'“APMF \Tap)zp moatetc aci 62.51mol) i§ pre-activated Or n,

g'\r‘; C';(N( gjf% QB ) QRM%(%) M%Q’H&f élﬂj%)%m 4><n{LQS MFA?&' %ﬁohb’ 8, mifidh 947 9.
Leu, Aib %r aq%ed (adhg sl The FHXtre 9. SRaken f2r abhl 1 umin ang washedwitRM For T'rop,

Az' is lle, fﬁ@resﬁi 2 thé@%at@"ﬂ %thqm’mrﬁbleaf p\/ﬁérazxﬁ@%h 4%9 P DN for dbolif2Al &,
Ai b or Acc; Pal , 4-Pal, Phe, Acc)

Aib or Cha; wszTh% f%‘u's meww DMFeandl qr%ateftmsh ZFFE“O'Mé)IOROmPh@CGHGAI a;

A" is Val, Aﬁﬁab&itb& hr'selﬁlfterI W@shglg With ﬂkﬁ-'v t@%snﬁ%%ea?&?thﬁ‘@%rﬂoy f Seti& - Phe;
A" 1s Lys, I% CHZ)e-X )5
C(O; A~ isa Y?"de QUN' é“l- of QIEA '”(&a‘l‘i‘h OfRPéF fCHI‘?b ﬁrﬁ"d‘@ resm l§ waspedor a

D- dy 9 O
D |\ng ?? Ggpzl) d Nr(AF%ﬂngsa - tr&Jte@vﬁmgst §éndmé~}+§bm= foF gkzd;t%g.g TPe r8§mL15y) n,

f3- Al a. Gabawam)w'}ﬂ)&" @f@)tf%@"eﬂrta)thmcﬂ%msmbef thﬂr@ﬁp@&fmtw@)er to

HN- CH( ( CHZ) ~td\(dRtiftie IeEyRihesa. iﬁw@?@rﬁﬁnﬁ&'s‘?nth@&us%ﬁ% Hoéecf&re@for'— Lys,
D or L-Arg, D or L-hAr D or L- N(R'R')F))

HN- CH( ( CHZ) ~th® Peptidecpre A sarmg @s “/i'eBmS?d%% é?%‘be‘?mj Example by - Lys D or
L- Arg, HN-CH((CHZjne NQRhé’sés) ofoffer ddvitboud® of Qhe "}ﬁ'éser?ﬁ inléntioRaEshtARRY I ence

s | ndependentsl(%‘_(%g(h_eaci&y?_ -pipre?an;.]'lrt\eh)-eaegty?)%| reg&r'les Ia%é Icr:-}\%’ned outC 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(Ne-(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-alkyl-

20  1-piperazine)-acetyl)) during the alkylation step. If the. Lys(N.-(2-(4-alkyl-1-
piperazine)-acetyl)) residue is not at the C-terminus, the peptide fragment
immediately prior to the Lys(Ne«(2-(4-alkyl-1-piperazine)-acetyl)) residue is
assembled on the resin on the peptide synthesizer first.

Example 11
25 (AID®*, Arg®™*, Asp*(1-(4-tetradecyl-piperazine)))hGLP-1(7-36)NH,

The Boc amino acids to be used in this example are the same as the amino
acids used in synthesis of Example 5 except Fmoc-Asp(O-tBu)-OH is used at
position 36. The first @mino acid residue is coupled to the resin manually on a
shaker. 2.5 mmol of Fmoc-Asp(O-tBu)-OH is dissolved in 4 mL of 0.5N HBTU in

30 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 (substitution = 0.91 mmol/g)
resin. The mixture is shaken for about 1 hr. The resin is washed with DMF and
treated with 100% TFA for 2x15 min to remove the tBu protecting group. The resin
is washed with DMF and is treated with HBTU (0.6 mmol) and DIEA (1mL) in 4 mL



~5 C8)alkyl, OH and halo; R is OH NHZ, (C -C-)al koxy, or NH XZ-CHzZ-Z,

wherein X2 is a (C, C, 2) hydrocarbon noiety, and Z is H, OH, H or CONHZ;
X4 NON-(CHz)f CH3 X' is ~, -NHC(O-CH2 N N-(CH2) 2 NH C( O3 &R MAY @063
-C(O-NHR 2, wherein X is, independently for each occur-ence, -C(O-, -NH

C(O- or -CHz-) and wherein f is, independently for each occurrence, an
integer from1l to 29 inclusive; each of R2 and R is independently sel ected
fromthe group consisting of H (C, C)al k (CzZ- C~) af kenyl ,

phenyl (C, - C~)al kyl, naphthyl (C, -C~)al kyl )~ ﬁydr oxy(C, 25 C~)al kyl,

hydr oxy( C2- C~) al kenyl hydroxyphenyI{C C~)al kyl, and ,

hydr oxynapht h C -C~)alkyl; or one of RZ and R is SCHs)z N-C=N(CH3)z , (C
~ Y(CH2) ~ ~ %/@&45 @se20¢ Sy )OQ@m%OJ RIPR{AZING i5 RAdglrd tathe) IRaction mixture3 4

MAY 2003 - 45,¥4 B et 4
i's 0 to 4; Sad e imm{r@ﬁl&'% ﬂ@*c?? g'ési"n’i'wagﬁﬁﬁﬁv""“ IF &0 §F% {jo |

napht hy! (C, - &) & gymol quhtoesewrede@nﬁafpk;apoutwars@meczv@hm wigmPNF, de’
hydr oxypheny dsfn sGrastddkwith @rmmxsd&paw@ammaé Qna @~r)1@|okts'|EA m 43P4Lsof DMF

I ndependently for each occurrence, an inte from1 I nclusive; mis
i ndependeht | {PrABPULAEHrotke Fasihisevashad with ’i" aﬂﬁd’rﬁaEdt\wfoa5°{orRtn€uﬂ§lneen nis,

i ndependent | pMrofor 2300 i & FdridVelthe %dc'ﬁr@ﬁ@(nd §r0b 1T rezin ik R)gal |-i§d Whh each
of R and R' is mdependentlilngor each occurrence

(C, C~)acyl, PMF ang yapsfeaed (oA jeactqn vaspeingizhe pepfldeq@hwrm RPf(UOHlQ)f CH3

10 ~ ; and Rid yhe3is. ah6einginir %@thmdl iiSiti oS BodYurdy
(C, -C~)al kyl; pI’OVI d(lasd thae : gn% FMmPaald('ﬁ;ﬁra‘grPet:a th fgﬁﬂ@?ﬁgel? are

del et ed: wheAreRhejsames. ‘bﬂiea@ylfhe iyctheelS)%ﬁvéweﬁﬂf onyl, -C((NH)(NHZ)) or
-C(O -CHgo ~ - ( C"@The%th?e@es df r‘tftﬂerF"é:onhr§o::u.lr'id§?rof(tﬁ‘e &é&éﬂt kitbentibh )coiaf'tani‘?@St ahe

am no acid of a co S not the sane as the native
sequence of Re&R(p: @Q‘W'@Be'az'ﬂ?))(?f G'tﬁé&ﬁﬁwamemw)fewusere cagriedhputingnoH;

(ii) a CO”DOHHQ0§6U§ efaﬁuéraaé kr)e b&c@&ﬁre%séﬂféd%b‘@h@%yrhﬁ?s &f E4ardBle 187 oOr
-38)NHZ or h o] been

0OH wh t h
substi t ut ed T°AT%$(938'(’ ?H)Of @8&%{(9&%%&%&@%&( |S)e U§egsf'ﬁb'th%(nm5§3e
Lys' ) hGLP- 1 6f7A§§)l-(E»al ﬁ&éi}h@%bﬂ@&gi 14-8%1 ipéraziedfin thedgeflide whlile Boc-
Lys~" (N--al k
TR iy tovates A

Lys" ( N~a| kan@t’b)d h@epc&reéﬁo:ﬁﬁag iodbalRine i8Riseé for(thé Fasidue of Lys(Ne-(2-(4-alkyl-
Lys' (N~-al kan

e N o o ad e racenn} cdha e alidation stes. It hechepét-(4-algioipetszing) or

f?ggoungff @li?)gl(héll(ylﬁapéréznml) résidid3sPndt 4t7thd6C-terdinud! the3Beptidd, fragméfelP- 1
- Or -

(0 s, AP e g o3 AR Biisgna &) SR HigakiSBEszaEh O
(D-Lysas2g (fediiiR)is acEermbigd bn tid¥egh on the yepide @htr(esrzsr ﬁrst Lys"); ~ -46 30
May 2003 (Aspz ~ ) (g) at |east one Oéxa@nAilg?%’ (D-Al a$) and (Asp9); and
(Aib%*®, Arg®*, Asp*(1-tetradecylamino))hGLP-1(7-36)NH,
The Boc amino acids to be used for this example are the same as those
used in Example 5. The first amino acid residue is coupled to the resin manually on
25  a shaker. 2.5 mmol of Fmoc-Asp(O-tBu)-OH is dissolved in 4 mbL of 0.5N 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 mmotl of MBHA (substitution = 0.91 mmol/g)
resin. The mixture is $haken for about 1 hr. The resin is washed with DMF and
treated with 100% TFA for 2x15 min to remove the t-Bu protecting group. The resin
30 is washed with DMF and is treated with HBTU (0.6 mmol) and DIEA (1mL) in 4 mbL
of DMF for about 15 min. 0.6 mmol of 1-tetradecaneamine is added to the reaction
mixture and the mixture is shaken for about 1 hr. The resin is washed with 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



(h) (Tyre), (Nacyl-Hs"), (Nalkyl-Hs"), (Nacyl-DH s') or (N-alKkyl-
Hs'); 5 (v) a compound of fornula (1) is not a conbinati (r)gmya? t WO of
the substitutions listed in groups (a) to (d); (vi) a cong u Bor nul a

(1) is not (N-Me-Al aB)h@&P-1(8-36 or -37), (Au SYhGEP-1 (7-36 or -37),
(Aspz' )hG&P-1 (7-36 or -37) or (Phe3' )h@&P-1 (7-36 or 37); and 10 (vii) a
compound of formula (1) is (A bB 35)hGP-1 (7-36)NH2, or a pharmaceutically
acceptabl e salt thereof. 2. A phar maceuti?gll conposi tion conprising an
effective anount of a conpound according To claim1l or a pharmaceutically
acceptabl e salt thereof and a 15 pharmaceutically acceptable carrier or
diluent. 3. Use of effective anpunt of a conpound according to claim1l

or a phar mac@ﬁ?‘?'ca € JBeRIFE apnEnSsizef tPnePEipre | Wet snthasisparhe iremasting
nedi canent ts@nﬁﬂels%l énoaﬁurmg@u'tinsaro@édw@st fof EHRMebtiGk Br émsf SCRHIO b RedkaMiP) €Ct

I n need thereof an effective anpunt of a conpound according

to claim1 &® @0%9?%@89?5?%% PYPEsIsiiExBMPleshi t thereof in the preparation
of a medicament ting rseame@eéibﬁga@e coMmReh@ of rt@énp?&%ngr%ﬁn&%éhémﬁbg of
Type | di_abetes é\%’%ﬂ%{ %&g f obesity, glucagononmas, secretory

di sorder$ ofAgRia belkylagIng), geHuS e [eamedsout g @staealsse@%u s,
central ner Wﬁuﬁne&yﬁ aasdiba@a&emer SmtRIRRSHSERAFpIB S Wfﬁﬁeﬁ!.‘i{(éltBMFOW gease,
in a subject_in g'@é‘gé? Ug accordlngtocalm whereln said

di sease is f)fﬁ%c' ¢} SF“”Pyﬁ% I§ ugedifasitae residuesof AsR(1wkylandioabeund as
cl ai med In ocb@(ﬂhmyibm.ﬁd)erdapwaé@t mqne@fep@dm.iemmsp SHENOH bE@ogENt  Of
di sease. ?@@%ﬁé@* In clalm %dG whi.ch the disease’'is selected
fromthe gr r Jal sqrnl%agp iy fordh%ﬁ%s(u&e of Aseon Glugirespectively. dbesi t y,
gl Ucagoﬂﬁmi&heS@;ﬁi(ﬁ-tafk&bénﬁh@%rd@fuﬁ -atkylafmoRireM&ve .snﬂ%taéiqhé e the
arthritis, osteo Qrosis, .centr nervo tE?jk/stem i sease, restenosis and

neur odegenerR@lige T Eﬂgwé%é“med‘ﬁ?e'x PAQf6iel sp(1-alkylamino) or Glu(j-glkylamingEQUENCE

LI STING <11Gasidosgs astenitisdbriths 1aér onl mties spitn&difdr firsg130> 00537- 186002
c140> US 09/ 857, 636 <141> 2001- 06- 07 5150> Pg/ EP99/ 09660 c151> 1999- 12- 07
<I 50> US 60/ 111, 255 <151> 1998- 12- 07 edg 09/ 206, 601 <151> 1998- 12- 07

<160> 415 c170> FqNbSEQAf@“WwapmetWea'amum-maﬂm -{7cdAlon 30 <212> PRT
€c213> Ho

Tyr Leu go usap| enﬁ?)e %Olgm@ona%gsa uﬁcga a[%/é%]sa"'ﬁh%s Itgégﬂﬁg{h?r ﬂpnlt_%%l'%/&?r L?gr
Ay Arg 20 2(&1659‘ ALGD¥, Rys*R ML tetrdbecatd@PhBRP-1(7-36)NH,(BXkampler 8). 270 indd of
Sequence Boc-8-Ala-PAM resin (Novabiochem, San Diego, California, substitution=0.74
mmol/g) was used. The Boc protecting group on Boc-8-Ala-PAM resin was
deblocked on a shaker with 100%TFA for 2x2 min first. The remainder of the
20  synthesis and purification procedures were the same as that in Example 5. 83.0
mg of the title peptide was obtained as white solid. Purity was 99% based on
analytical HPLC analysis. Electro-spray mass spectrometer analysis gave the
molecuiar weight at 3650.5 in agreement with the calculated weight 3650.8.
Example 14
25 (Aib®, Arg?¥, Lys®(N.-tetradecanoyl))hGLP-1(7-36)-OH
The Boc amino acids to be used are the same as those in the synthesis of
(Ab%*®, Arg®*, Lys*(N.-tetradecanoyl))hGLP-1(7-36)NH, (Example 5). Fmoc-
Lys(Boc)-OH (2.5 mmdl) is pre-activated with HBTU (2.0 mmol), HOBt (2.0 mmol
and DIEA (2.5 ml) in DMF (4 ml) for about 2 min. This amino acid is coupled to 235
30 mg of PAM resin (Chem-Impex, Wood Dale, IL; substitution = 0.85 mmol/g)
manually on a shaker. The coupling 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.



<220> <223> Miutagen <221> VARI ANT <222> 2, 29 c223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VARl ANT <222> <223> t hi %gg Af/zﬂﬁ has an
am dated c-term nus <400> 2 His Xaa Qu Gy Thr Phe Thr Ser g a5er Ser
Tyr Leu u Gy 1 5 10 15 dn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys
Xaa Arg 20 25 30 2 <2i0> 3 c211> 30 c212> PRT <213> Artificial Sequence
<220> <223> Miutagen <221> VARI ANT <222> 1 <223> Xaa = N-al pha- HEPES-Hi s
(N-al pha- (4-(2-hydroxyet hyl ) - 1- pi per azi neget hanesul f oni ¢ aci d) - hi sti di ne)
c221> 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-term nus c400> 3

Gn Aa Al Lys QPR e RF ulfF ndRas OB naFb ] 36 kB. ASUE N Szhol 4
<211> 30 <212nd PRGLRA{B38)APH i ofi HieaInsGedjuavrrdior 2@bish <@Bsin Mysiiyealkardiy
(N-al pha. (4 (B Tpaca e e g J oy Shlooous mander, asemising.fo (heypeossliieT
<222> 2,29 <ggsibrddor=thaispntiediphbxammieildobumogilys(Bac)-OH adRib adithR ddéd <222>
he Thr Sor - eprRareidd oflysREL e i it BhAlR, WY Boc RBCAP R, e o
Phe Il e Al a Bcg i3 usedfgr theyesigugsofAys. 20 25 30 -' Wv
Example 366
(AIb®, R-Ala*, Aec*’ )hGLP-1(7-37)NH,
A mixture of MBHA resin (0.2mmol, substitution=0.91mmol/g), Fmoc-Aec-
10 OH (0.40g, 0.823 mmol), HBTU (1.5 mL @ 0.5M in DMF) and DIEA (0.5mL) in a {
reaction vessel was shaken on a shaker for 4h at room temperature. The resin was
then washed with DMF and treated 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
15  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 at 3494.8 in agreement with the calculated molecular
weight 3494.99. Purity 93%; Yield 79.1mg.

20 Example 367
(Aib®, B-Ala®, Aec®)hGLP-1(7-38)NH,
Example 367 was synthesized substantially according to the procedure
described for Example 366. MS(ES)=3551.7, calculated MW=3552.04; Purity 97%;
Yield 97.4mg.
25
Example 368:
(Aib%, B-Ala*, Aec¥’*®*)hGLP-1(7-38)NH,
A mixture of MBHA resin (0.2mmol, substitution=0.91mmol/g), Fmoc-Aec-
OH (0.289g, 0.6 mmol), HBTU (1.12 mL @ 0.5M in DMF) and DIEA (0.4mL) in a
30 reaction vessel was shaken on a shaker for 2h at room temperature. The resin was
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



3 ¢210> 5 <211> 30 <21 2> PRT <213> Artificial Sequence <220> <223> Mut agen
c221> VARI ANT <222> 2 <223> Xaa = Al b (al pha-am noi sobutyric 330%1'47%@3
VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-al ani ne) <221> VARI ANT <
<223> this sequence has an am dated c-termnus <400> 5 Hs Xaa Qu dy Thr
Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15 Adn Ala Ala Lys Gu
Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 6 c211> 30 <212> r~RT
c213> Artificial Sequence <220> <223> Mit agen <221> VARI ANT <222> 2, 29
<223> Xaa = Ai b (al pha-ani noi sobutyric ad’d) <221> VARIANT . ' <222> 30
<223> Xaa = N-epsilon-tetradecanoyl-1ysine <221> VARI ANT <222> ¢223> this
sequence has an am dated c-termnus c400> 6 Hs Xaa GQu Ay Thr Phe Thr Ser
Asp Val Ser Bertréaed wau 3Qwpitkndide B DRIFIBr EXnSrAina TAE aedinav4d washe Wie Al a

Trp Leu Val 0> 7 ¢c211> 30 <212> [ c213>
Artificial quegnéggo%ﬁ%ﬂ: qra%gfegrgggé?hfzrﬁgt'%\feﬁ%‘noqéifgp ’ yNfeszeoss. 2, 29
<223> Xaa = chinbinyeihprasembipof thebastyafitee peptidp ac2@tmgMARIDANE deP2dsscABed
for Example 1. The purification procedure was also the same as the one described
5 in Example 1. Electro-spry mass spectrometer analysis gave the molecular weight

at 3663.9 in agreement with the calculated molecular weight 3664.26. Purity 100%;
Yield 75.3mg.

Example 369
10 (Aib®, Arg®*, B-Ala®, Lys*(N*-Aec-decanoyl))hGLP-1(7-36)NH,
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.
15  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 10min. The resin was washed with
DMF and treated with 30% piperidine in DMF for 2X15min. The resin was washed
with DMF and treated with a mixture of decanoic acid (431mg, 2.5 mmol), HBTU (4
20 mL @ 0.5M in DMF) and DIEA (1mL) for 10 min. The resin was washed with DMF
and treated with 100% TFA for 2X2 min. 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
25 Example 1. Electro-spry mass spectrometer analysis gave the molecular weight at
3677.0 in agreement with the calculated molecular weight 3677.25. Purity
97.6%;Yield 44.8mg.
The following )eiamples can be made according to the appropriate
procedures described hereinabove.
30 examoe 15, (AIB*)NGLP-1(7-36)NH,
Example 16: (B-Ala*)hGLP-1(7-36)NH,
examoie 17 ((N-Me-His)?, Aib***)hGLP-1(7-36)NH,
Examore 18- ((N“-Me-His), Aib®, B-Ala**)hGLP-1(7-36)NH,
examoie 19 ((N“-Me-His)’, Aib**, Arg®3)hGLP-1(7-36)NH,



c223> Xaa = N-epsilon-tetradecanoyl-1ysine c221> VARI ANT <222> <223> this
sequence has an am dated c-termnus c400> 7 Hs Xaa Gu GSYUET'AY MBB3 Thr Ser
Asp Val Ser Ser Tyr Leu Au dy 15 10 15, dn Ala Ala Arg u Phe Ile Ala -
Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 8 c211> 32 <212> PRT <213>
Artificial Sequence c220> <223> Miut 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-epsil on-tetradecanoyl -l ysi ne <221> VAR ANT c222> ", c223> t his sequence
has an am dated c-termnus c400> 8 Hs Xaa G u Gy Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu Qu Ay 1 5 10 15 dn Ala Ala Arg Gu Phe Ile Ala Trp Leu
Val Arg Xaa Ar Xa& Xaa 20 25 30 ¢210> 9 <211> 30 <2| 2> PRT <213>
Artificial SEﬁ%BH'@ O S Mebisy > Al Agen  B-Ala WQLP-1(7-36NH,  j ~j . .| <221>
VARI ANT <222>. 2, .. 2Rib®, Ao HE0p-XgrazgiNd, b (al pha- am noi sobutyric acid) <221>
VARI ANT c222> §b <223> Xga = N-epsilon-decanoyl -lysine <221> VARI ANT <222>
c223> this seaguendd? &Caﬁh%rﬁ‘ag?%ﬁi”&term nus c400> 9 His Xaa Gu Ay Thr

Phe Thr Ser %E{@Ig@gﬁbﬁgm}ym@@qg_gagﬁl.% 151015 dn Ala Ala Arg 4 u
Phe Ile Ala Trp Leu Val Agnga Xaa 20 25 30 c210> 10 <211> 30 <2l 2> PRT
~ <213> A tiExanele BelfienodGe P F3F336)Mk agen <221> VARI ANT c222> 2, 29

Example 25: (Aib®*, A5c*)hGLP-1(7-36)NH,
Example 26: (Aib®*, GluP)hGLP-1(7-36)NH,
exampie 27 (AIDP2*)hGLP-1(7-36)NH,
Example 28 (AIBE®)hGLP-1(7-36)NH,

10 Exampie 20: (AID*23¥)GLP-1(7-36)NH, {
Example 30: (Aib®, A6C'*)hGLP-1(7-36)NH,
Example 31: (Aib®*®, A6c'*#3)hGLP-1(7-36)NH,
Example 32: (Aib**, ABCc®*hGLP-1(7-36)NH,
Example 33: (Aib®*, A6c®)hGLP-1(7-36)NH,

15  Example 34: (Aib®*, Lys*)hGLP-1(7-36)NH,
Example 35: (Aib*#*, A6c®)hGLP-1(7-36)NH,
Example 36: (Aib>*, A6c®3)hGLP-1(7-36)NH,
Example 37, (AID® 243 ABCT*HhGLP-1(7-36)NH,
Example 38: (Aib®%, A6c'*)hGLP-1(7-36)NH,

20  Example 39: (Aib**, Cha®)hGLP-1(7-36)NH,
Exampie 40: (AID>, ABC)hGLP-1(7-36)NH,

Example 41- (Aib®3, ABc®*)hGLP-1(7-36)NH,
Exampie 42, (AD®, ABC'*®, B-Ala*)hGLP-1(7-36)NH,
Example 43: (Aib**, B-Ala®)hGLP-1(7-36)NH,

25 rampiess (AIDPZFNGLP-1(7-36)NH,

Example 45: (Aib**®, Glu?, ABC*HhGLP-1(7-36)NH,
examoie 48 (AID®235, GIUZ, AGC)hGLP-1(7-36)NH,
Exampie 47 (AID*245535 GIUZ, ABCH)hGLP-1(7-36)NH,
Exampie 48 (AID3#23, ABc'8 P2 GluPhGLP-1(7-36)NH,

30 Example 49: (Aib®, ABc®, B-Ala®*)hGLP-1(7-36)NH,
Example 50: (Aib?, A5c®, 8-Ala**)hGLP-1(7-36)NH,
Example 51: (Aib®, Glu®, 3-Ala*)hGLP-1(7-36)NH,
Examie 52 (AID®2, B-Ala**)hGLP-1(7-36)NH,
examote 53 (AIDS¥, B-Ala*®*)hGLP-1(7-36)NH,



<223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 30 <223>
Xaa = N-epsil on-dodecanesul ~onyl -1ysi ne c221> VAR ANT c222> <223> this
sequence has an amidated c-term nus <400> 10 His Xaa GQu g @fhe Thr
Ser Asp Val Ser Ser Tyr Leu Qu Ay 15 10 15 Gn Ala Ala Ag’r'E 0B8e 11e
Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 11 <211> 30 c212> PRT <213>
Artificial Sequence c220> <223> Miutagen c221> VARI ANT <222> 2, 29 <223> Xaa
= Ai b (al pha-am noi sobutyric acid) <221> VAR ANT c222> 30 c223> Xaa = Sr~
r,',' G N-epsilon-(2-(4-tetradecyl - 1- pi pe2%zl ne)-acetyl )| ysine c221>

VARI ANT <222> <223> this sequence has an am dated c-term nus <400> 11 Hi s
Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Ay 1 5 10 15 @n
Ala Ala Arg G Prac®t 8-AbihBUP-tLEweyeH, Arg Xaa Xaa 20 25 30 <210> 12 <211>

220955, 20 BERHE HdAL oS AR o CSIINE © a0l d) <2215 VARIANT
<222> 30 <223amésE: ;h‘1dﬂ4A$(e’£2P Bogayd I?GDIQHQZ-BBWWZS par agi ne <221> VARI ANT
i e R NS % 121 e O
Arg G u Bhe fiaenpi SBT(fAm“LR@sz&@-Alé?’m@LQFM Mtags)RP, 25 30 <210> 13 <211> 30
2. 20 <223 BATVls %\P{oﬂ@%ﬁbﬁi‘?g-ﬁ%@ﬁg&%ﬁf%ﬁ%@; d) 2321> VARIANT c222> 30
Example 60: (Aib®**, A6c®, B-Ala*)hGLP-1(7-36)NH,
Example 61; (Aib®, A6C®2, 8-Ala*)hGLP-1(7-36)NH,
exampie 62 (AID®2, ABCB2, B-Ala*)hGLP-1(7-36)NH,
10  Example 63: (Aib®, A6c'?, B-Ala*)hGLP-1(7-36)NH,
Example 64: (Aib®, Cha?, B-Ala*)hGLP-1(7-36)NH,
Eromness (AID® , ABC™, B-Ala*®*)hGLP-1(7-36)NH,
examoie se. (AID®, ABCP2, B-Ala*)hGLP-1(7-36)NH,
Example 67: (Aib®, B-Ala®**)hGLP-1(7-36)NH,
15 erame o (AIDSZ, B-Ala*)NGLP-1(7-36)NH,
Example 69: (Aib?, Glu®, A6c®, B-Ala**)hGLP-1(7-36)NH,
o 70 (AIDP%, GIUZ, ABC, B-Ala**)hGLP-1(7-36)NH,
Example 71: (AID®%, Glu®, ABc*, Lys*(N.-octanoyl), 3-Ala**)hGLP-1(7-36)NH,
cxampie 72 (AID®2423, GIUZ, ABC™, B-Ala*)hGLP-1(7-36)NH,
20 Erampe7s (AIDSHE, ABCEP32 GluB, B-Ala**)hGLP-1(7-36)NH,
Exampie 74- (AID®, D-Arg*)hGLP-1(7-36)NH,
Exampie 75 (AID®*, D-Lys*)hGLP-1(7-36)NH,
camoie 76: (AID?, B-Ala®, D-Arg®)hGLP-1(7-36)NH,
Examoie 77: (ATD?, B-Ala®$, D-Lys*)hGLP-1(7-36)NH,
25 gamoie7e: (AIDY, Arg?®*)hGLP-1(7-36)NH,
Exampe 76 (D2, Arg®*, B-Ala*)hGLP-1(7-36)NH,
examote s0 (ATDE, ArgZ B3 hGLP-1(7-36)NH,
Exampie 81: (AID®, ArgB3234 T Ala*)hGLP-1(7-36)NH,
Exampie 822 (AID?, Arg?*, B-Ala®, Lys*(N*-tetradecanoyl))hGLP-1(7-36)OH
30 exampess (AIBSY, Arg®*, Lys*(N*-tetradecanoyl))hGLP-1(7-37)OH
Example 84: (Aib**Y, Arg®*, Lys*(N*-tetradecanoyl!))hGLP-1(7-37)OH
Exampia 85 (AID® 33, Arg?®*, Lys®*(N*-tetradecanoyl), D-Ala*)hGLP-1(7-37)OH
Example 86: (Aib**Y, Arg?®*, Lys®*(N:-tetradecanoy!))hGLP-1(7-38)OH
Example 87: (Aib**, Arg?*, B8-Ala¥, Lys3*(N'-tetradecanoyl))hGLP-1(7-38)OH



<223> Xaa = (1l-tetradecyl am no)asparagi ne <221> VARI ANT <222> <223> this

sequence has an am dated c-term nus <400> 13 Hs Xaa Qu J’W/Iﬂ@g Thr

Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 A@n Ala Ala Arg

Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 14 <21l > 31 <212> PRT <213>

Artifici al Sequence <220> <223> Miutagen c221> VARI ANT <222> 2, 29 <223> Xaa
= Al b (al pha-am noi sobutyric acid) ' c222> VARI ANT <222> 30 <223> Xaa =

N-ep5| | on-t etradecanoyl -1ysi ne <221> VAR ANT <222> 31 ¢223> Xaa =

bet a- al ani ne <221> VARI ANT <222> <223> X49 = this sequence has a

hydr oxyl ated c-term nus <400> 14 Hs Xaa GQu Gy Thr Phe Thr Ser Asp Val

Ser Ser Tyr Leu Qu Ay 1 5 10 15 An Ala Ala Arg Qu Phe Ile Ala Trp Leu

Val Arg Xaa Sxampieds 101028, Ag”& 24k (NStetraddcangy)hGLP > (RRE)GH13> Artifi ci al

(ol pha. am narSEBuTT | & et o) d9SEUsSRAnRKY CA35 P S, 5000, 2" T A
N- epsi | on- teExaadm:m]QNbi’ 17y5ngﬁé‘ CRNE- Mﬂ&é&ﬁoﬁﬂBéEPiﬂﬂ%ﬂ]@HI ﬁ s_?_ﬂuegce 223
?/arygre;)xéle?t anteeﬁ{ @‘@ g5 138‘15)héﬁﬁq/‘fé%%GA;JgGGyquLePI Iee AIr a '?': p Lgu
Val Arg Xaa Bf@mp?é)QZQA;EE)’S%@@y ABoHRGLP-RP-37MNI> PRT <213> Artificial
Sequence 8 AL 2636 1. 36
Exampie 83 (AID?, Arg®*, Lys*(N*-tetradecanoyl), D-Ala*)hGLP-1(7-37)OH
Example 94: (Aib*¥, Arg?®*, Lys*(N¢-tetradecanoyl!))hGLP-1(7-38)OH
Example 95: (Aib®, Arg®®™, 8-Ala¥’, Lys**(N*-tétradecanoy!))hGLP-1(7-38)OH
Example 96: (Aib**, Lys*(N*-octanoy!))hGLP-1(7-36)NH, ( :
10 eampes? (AID**, Lys®(Ne-tetradecanoyl!))hGLP-1(7-36)NH,
Example 98: (Aib%*, Lys®(N*-hexadecanoyl))hGLP-1(7-36)NH,
Example 99: (Aib® Lys*(N‘-octanoyl), 8-Ala**hGLP-1(7-36)NH,
Example 100: (Aib?, Lys®(N-tetradecanoyl), B-Ala*)hGLP-1(7-36)NH,
Example 101: (Aib®, Lys®(N*-hexadecanoyl), 8-Ala*)hGLP-1(7-36)NH,
15  Example 102: (Aib®*, Lys®(Nt-octanoyl), Arg*)hGLP-1(7-36)NH,
Example 103: (Aib**, Lys?®(N*-tetradecanoyl), Arg*)hGLP-1(7-36)NH,
Exampie 106 (AID®°, Lys®(N*-hexadecanoyt), Arg*)hGLP-1(7-36)NH,
Example 105: (Aib%*, Lys?(N-decanoyl), Arg*)hGLP-1(7-36)NH,
Example 106: (Aib*%, Lys?®, Lys®(N¢t-octanoyl), Arg*)hGLP-1(7-36)NH,
20 Example 107: (Aib**, Lys®, Lys®(N*-tetradecanoyl), Arg*)hGLP-1(7-36)NH,
exampie 108 (AID®**, Lys®, Lys™(N'-hexadecanoyt), Arg*)hGLP-1(7-36)NH,
Example 109: (Aib®*, Arg®*, Lys®*(N°-octanoy!))hGLP-1(7-36)NH,
Example 110: (Aib**, Arg®*, Lys®*(N*-tetradecanoyl))hGLP-1(7-36)NH,
Examale 111 (AID®*, Arg®*, Lys®(Nt-hexadecanoyl))hGLP-1(7-36)NH,
25 gyampe 112, (AID* ¥, Arg®¥, Lys®(N*-decanoyl))hGLP-1(7-36)NH,
Example 113: (Aib%, Lys®*(N°-octanoyl), Arg*, 8-Ala**)hGLP-1(7-36)NH,
Example 114: (Aib®, Lys®(N*-tetradecanoyl), Arg*, B-Ala**)hGLP-1(7-36)NH,
Exampie 115: (AID?, Lys®(N*-hexadecanoyl), Arg®, 8-Ala®*)hGLP-1(7-36)NH,
Example 116: (Aib®, Lys®(N*-decanoyl), Arg*, B-Ala**)hGLP-1(7-36)NH,
30 Example 117: (Aib**, Lys*(N-octanoyl))hGLP-1(7-36)NH,
Example 118: (Aib®*, Lys*(N¢-tetradecanoyl))hGLP-1(7-36)NH,
Example 119: (Aib®*, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH,



c220> c223> Mutagen c221> VARI ANT c222> 2, 29 c223> Xaa = Aib

(al pha- am noi sobutyric acid) <222> VAR ANT <222> 26 c223> Xaal§ P@Z 0
(1-am no- 1- cycl ohexanecar boxylic acid) <221> VARI ANT <222> <223> %ﬂ 3
sequence has an am dated c-term nus <400> 16 Hs Xaa Gu Ay Thr Phe Thr
Sex Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 Gn Ala Ala Lys Qu Phe Ile
Ala Trp Xaa Val Lys Xaa Arg 20 25 30 <210> 17 <211> 30 <212> pRT <213>
Artificial Sequence <220> <223> Mit agen <221> VARI ANT c222> 2,29 <223> Xaa
= al pha- ami noi sobutyric acid ¢c221> VARI ANTt-<222> <223> thi s sequence has an
am dated c-term nus c400> 17 H's Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Qu Ay 1 5 10 15 Gu Ala Ala Lys Qu Phe Ile Ala Trp Leu Val

Lys Xaa ArgEex@mpe Bﬂ) RO, /ﬂa@zk@ﬁsl‘m@&té%wmd?ﬁﬂ (r-36)NH, Tiaa e, T
= r I <213> Artjficial Sequence <220> <2?23> Mit agen <221>
VARI ANT <2228 121 %b BArgZpbys %ahexa%%”eﬂb)bﬁh%ﬁ ABINBbut yri ¢ acid) <221>

VARI ANT <2223 - sdre3t2d: IABe-8 SQYeNCR RS Ry nus <400> 18 Hi s
Xaa Gu Qy Fambo oA Sor Ssp e %ﬁn@ﬁq%ﬁé a1 e 00 15 -

Xaa Al a Lys E@GampRh#23: |(AsbN$aArgF5|6° xmi‘ Nabctaw!)mmn@ SB;)N% 30 <210> 19 <211>
30 <212 PRE, 250 A (A8 Rl IR 20r g AGL AU ASE 221> VAR ANT

Example 125; (AID®*, Arg®?, Lys*(N--hexadecanoy!))hGLP-1(7-36)NH,
Example 126: (Aib®*, Arg®?, Lys*(N¢-decanoyl))hGLP-1(7-36)NH,
Example 127: (Aib®*, Lys®, Arg®, Lys*(Nt-octanoyl))hGLP-1(7-36)NH,
Example 128: (Aib®*, Lys®, Arg®, Lys*(N*-tetradecanoy!))hGLP-1(7-36)NH,

10 Example 129: (Aib®%, Lys®, Arg®, Lys*(N¢-hexadecanoyl))hGLP-1(7-36)NH,
Example 130: (Aib%*, Lys**(N*-octanoy!))hGLP-1(7-36)NH,
Exampie 131 (AID**, Lys*(Ne-tetradecanoyl))hGLP-1(7-36)NH,
Example 132: (Aib®*, Lys“"(N‘-hexadecanoyl))hG!.P-1(7-36)NH2
Example 133: (Aib®%, Arg®, Lys"’(N‘-octar;oyl))hGLP-1(7-36)NH2

15  Example 134: (Aib%*, Arg®, Lys*(N*-tetradecanoy!))hGLP-1(7-36)NH,
Example 135: (Aib**, Arg®, Lys**(N*-hexadecanoy!)}hGLP-1(7-36)NH,
Example 136: (Aib>%, Arg®*, Lys®(N*-octanoyl))hGLP-1(7-36)NH,
Example 137 (AID%3, Arg®#, Lys®¥(N--hexadecanoyl))hGLP-1(7-36)NH,
Exame 138 (AIDS¥, Arg?*, Lys¥(N‘-octanoy!))hGLP-1(7-38)NH,

20 gxampie 130 (AID®¥, Arg®™¥, Lys®*(N*-decanoyl))hGLP-1(7-38)NH,
Example 140: (Aib%*, Arg?®*, Lys®*(N*-tetradecanoy!))hGLP-1(7-38)NH,
Exampie 141 (AID®, Arg®*, Lys*(N*-hexadecanoyl))hGLP-1(7-38)NH,
Exampte 142 (AID®33 Arg®23 | ys*(N¢-octanoy!))hGLP-1(7-38)NH,
Examaie 142 (AIDY33Y | ArgZ 2834 | | ys¥(N*-decanoyl))hGLP-1(7-38)NH,

25 Example 144: (Aib%3537 ArgZ®3 | ys¥(Nt-tetradecanoy!))hGLP-1(7-38)NH,
Exampie 145 (AIDE33Y Arg?2534 | ys¥(N-hexadecanoyl))hGLP-1(7-38)NH,
Exampi 14 (AIDA¥37 | Arg®3  Lys3(Ne-octanoyl))hGLP-1(7-38)NH,
Example 147 (AIDSY ArgZ?3 | ys®¥(N°-decanoyl))hGLP-1(7-38)NH,
Examoie 148 (AIDY3Y  Arg?3 | ys*¥(N*-hexadecanoy!))hGLP-1(7-38)NH,

30 rampie 149, (AIDE33Y ArgBBH | ys3¥(N*-octanoyl))hGLP-1(7-38)NH,
Examole 150 (AIDS*3 | Arg® 23 | ys®¥(N-decanoyl))hGLP-1(7-38)NH,
Example 151: (Aib*3Y, ArgB23 Lys® (N -tetradecanoyl))hGLP-1(7-38)NH,



<223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 26 c223>
Xaa = A6c (1-am no-1-cycl ohexanecarboxylic acid) <221> VAR ANT <222> c223>
this sequence has an am dated c-termnus _~ <400> 19 H s Xi?fm Thr

Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15 du

Phe Ile Ala Trp Xaa Val Lys Xaa Arg 20 25 30 <210> 20 <211> 30 <212> PRT
c213> Artificial Sequence <220> <223> Mit agen <221> VARI ANT <222> 2 <223>
Xaa = Ai b (al pha-am noi sobutyric acid) 10 <221> VARI ANT <222> 29 <223>
Xaa = bet a-al ani ne <221> VARI ANT <222> <323> thi s sequence has an am-dated
c-termnus <400> 20 Hs Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu
GQu dy 1510 15 Gu Ala Ala Lys Qu Phe Ile A-a Trp Leu Val Lys Xaa Arg

20 25 30 <21Qz, 2.1(A1B°ELS, ﬁ@zséﬁlzﬁﬂ?ﬂ_fhéé&%&n‘éfyyrf(}@ ad7.§@gp|ence - ¢220>
<223> Miutagen <221> VARIBAJ\IT Y 29 <223

(al pha- ani nE*@FBIGt 1A% ABCT: 4ys'< 2 zw\}ARI"BmOC&@MB f@@%‘i (7+38)dHsequence has an
Ser Tyr Lou Pl et 10%%5**@%*11%3@” I kadenBPRNOTP eI, Teu Vel
Arg Xaa ArgE2emp® 55: (Ht'6% Lpd°, 42971, B@“@Tﬂﬁxa&&ﬂ'anoyl)mm1 (Re36)NHG1 al
P e WA A o 2~ A
Example 157: (Aib®¥, Arg®®3 |ys (N‘-tetradecanoyl))hGLP-1 (7-36)NH,
Examole 158 (AID*, Arg® ¥ | ys3%(N*-hexadecanoyl))hGLP-1(7-36)NH,
examme 150 (AID®S, ArgB24 | ys3(N¢.decanoyl))hGLP-1(7-36)NH,
Example 160: (Aib®, Lys*(N*-octanoyl), 8-Ala**)hGLP-1(7-36)NH,
10 Example 161: (Aib®%, Lys*(N*-tetradecanoyl), 8-Ala**)hGLP-1(7-36)NH,
Example 162: (Aib®, Lys*(N*-hexadecanoyl), 8-Ala*)hGLP-1(7-36)NH,
Example 163: (Aib®, A6c®, Lys*(N.-octanoyl), B-Ala*)hGLP-1(7-36)NH,
Example 164: (Aib®, Glu®, Lys*(N.-octanoyt), B-Ala®*)hGLP-1(7-36)NH,
Example 165: (Aib®, Glu®, A6c*, Lys*(N.-octanoyl), B-Ala*)hGLP-1(7-36)NH,
15  Example 166: (Aib?, Arg®, Lys*(N*-octanoyl), 8-Ala**)hGLP-1(7-36)NH,
Example 187 (Aib“, Arg®, Lys*(N¢-tetradecanoyl), 8-Ala*)hGLP-1(7-36)NH,
examoie 108 (AID®, Arg®®, Lys*(Nt-hexadecanoyl), 8-Ala*)hGLP-1(7-36)NH,
Examete 160 (AID®, Arg®, Lys*(N°-decanoyl), B-Ala**)hGLP-1(7-36)NH,
Example 170: (Aib®, Arg®%, Lys*(N*-octanoyl), 8-Ala**)hGLP-1(7-36)NH,
20 Example 171: (Aib%, Arg®%®, Lys*(N*-tetradecanoy!), B-Ala**)hGLP-1(7-36)NH,
examie 172 (AIDS, Arg™®, Lys*(N*-hexadecanoyl), 8-Ala®)hGLP-1(7-36)NH,
Example 173- (AID®, Arg®®, Lys*(Nr-decanoyl), B-Ala**)hGLP-1(7-36)NH,
Example 174: (Aib®, Lys®, Arg?®, Lys*(N°-octanoyl), 8-Ala*)hGLP-1(7-36)NH,
Example 175: (Aib%, Lys®, Arg®, Lys*(N-tetradecanoyl), B-Ala®*)hGLP-1(7-36)NH;
25 Example 176: (Aib®, Lys®, Arg®, Lys*(N*-hexadecanoyl), 8-Ala**)hGLP-1(7-36)NH,
Example 177; (Aib®, B-Ala®, Lys®(N*-octanoyl))hGLP-1(7-36)NH,
examoie 178 (ADS, B-Ala®, Lys®(N*-tetradecanoyl))hGLP-1(7-36)NH,
Example 179: (Aib®, B8-Ala%, Lys®¥(N¢-hexadecanoyl))hGLP-1(7-36)NH,
Example 180: (Aib®, Arg?, 8-Ala®, Lys**(N¢-octanoy!))hGLP-1(7-36)NH,
30 Example 181: (Aib®%, Arg®, 8-Ala®, Lys**(N¢-tetradecanoyl!))hGLP-1(7-36)NH,
Example 182: (Aib®, Arg®, B-Ala*, Lys**(N*-hexadecanoyl!)hGLP-1(7-36)NH,
Example 183: (Aib®, Arg?®*, B-Ala®, Lys*(N-octanoy!))hGLP-1(7-36)NH,



€c223> Xaa = N-epsilon-octanoyl-1ysine c221> VARI ANT <222> 0223> this
sequence has an am dated c-termnus n !j <400> 22 ~1 W P

Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10 15 3GU|_M&Y§WQ
Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 23 <211> 30

<212> PRT <213> Artificial Sequence <220> <223> Mitagen <221> VAR ANT <222>
2) 29 c223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 30

<223> Xaa = N-epsil on-decanoyl -1l ysine <2§é> VARI ANT <222> <223> this
sequence has a hydroxylated c-term nus <400> 23 His Xaa Gu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 Gn Ala Ala Arg Qu Phe Ile
Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 24 <211> 30 <212> PRT <213>
Artificial SegoerectsdspaifzAr _92°<’2ZB&laf\?uL)a&j“éN‘-lg‘traQecahoydmgaiPv)a(mamntng22> 2, 29

€c223> Xaa = Aib ( @b c.aci >V, 22> <223> Xaa
= N-epsil onfd%&ﬁ%gh?‘% 2?5% Eys‘\%\g %ﬁ b@%ﬁa{ﬁ?@%uence has a
nydr oxy| at eq. c.{ SURLNSG 4 0DBIL ¥ rascaon)FoLPTHT-3BieHThr Ser Asp Val

\S;glr ireg >T<£; Exampie 1875 ( éb‘ Lysz’l Arg]7§3‘ 2 A1 3R noriinELB A LS, TP Leu
5 Example 188: (Aib?, Lys®, Arg?®*, Lys**(N¢-tetradecanoyl), 8-Ala*)hGLP-1(7-
36)NH,
Exampie 180: (AID®, Lys®, Arg®®¥, B-Ala®, Lys®¥(N*-hexadecanoyl))hGLP-1(7-36)NH,
Example 190: (Aib®, Arg®2*, B-Ala*, Lys**(N*-octanoyl))hGLP-1(7-36)NH,
Example 191: (Aib®, Arg®?*, B-Ala®, Lys*(N*-tetradecanoy!))hGLP-1(7-36)NH,
10 geampre 102 (AIDS, Arg? 283, B-Ala®®, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH,
Example 193 (AIB®, Arg?*®*, B-Ala*, Lys®¥(Nt-decanoyl))hGLP-1(7-36)NH,
Example 194: (Aib®*, Lyc?®(N‘-octanoyl), A6c¥, Arg*)hGLP-1(7-36)NH,
Exampie 195 (AID*, Lys®(N*-tetradecanoyl), ABc*®, Arg*)hGLP-1(7-36)NH,
Example 196: (Aib**, Lys”(N‘-hexadecahoyl), A6c®, Arg*)hGLP-1(7-36)NH,
15  Example 197: (Aib®*, A6c®, Lys*(N°-octanoyl))hGLP-1(7-36)NH,
Example 198: (Aib**, A6c%, Lys"‘(N‘-tetr;a\decanoyl))hGLP-1(7-36)NH2
Example 199: (Aib®*, A6c®, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH,
Example 200: (Aib®*, Arg®, A6c¥, Lys*(N-octanoyl))hGLP-1(7-36)NH,
Example 201: (Aib**, Arg?, ABc*?, Lys*(N*-tetradecanoyl))hGLP-1 (7-36)NH,
20  Example 202: (Aib**, A6c™®, Lys**(N*-octanoyl))hGLP-1(7-36)NH,
xampie 20 (AID, ABC, Lys®(N*-tetradecanoy!))hGLP-1(7-36)NH,
Example 204: (Aib®%, A6c®, Lys®(N*-hexadecanoyl)hGLP-1(7-36)NH,
Example 205: (Aib**, Arg®, A6c®, Lys*(N*-octanoy!))hGLP-1 (7-36)NH,
Example 206: (Aib®*, Arg®, A6c™, Lys*(N¢-tetradecanoy!))hGLP-1(7-36)NH,
25 Example 207: (Aib**, Arg®, A6c®, Lys*(N-hexadecanoy!))hGLP-1(7-36)NH,
Examoe 200 (AID>S, Arg®™ “A6c®, Lys*(N¢-octanoyl))hGLP-1(7-36)NH,
Example 209: (Aib®*, Arg™*, A6c™, Lys*(Ne-decanoyl))hGLP-1(7-36)NH,
Example 210: (Aib®*, Arg?®*, A6c®, Lys®(N*-tetradecanoyl))hGLP-1(7-36)NH,
Example 211: (Aib*%, Arg?®*, ABc*, Lys®(N*-hexadecanoy!))hGLP-1(7-36)NH,
30 Example 212: (Aib>3**, Lys?(N*-octanoyl), Arg*)hGLP-1(7-36)NH,
Exampie 213 (AID® 2%, Lys®(N*-tetradecanoyl), Arg*)hGLP-1(7-36)NH;
Example 214: (Aib®2**, Lys™(N*-hexadecanoyl), Arg*)hGLP-1(7-36)NH,



12 <210> 25 <211> 30 <212> PRT <213> Artificial Sequence c220> c223>

Mut agen <221> VARI ANT <222> 2 <223> Xaa = Ai b (al pha-am _no'ﬁ_sln)?Wrb&aci
<221> VARI ANT <222> 29 c223> Xaa = beta-al anine c221> VARI A 2

<223> Xaa = N-epsilon-4-(2-am noethyl)-1-carboxynet hyl

- pi per azi ne- ~

decanoyl -1 ysi ne <221> VARI ANT <222> ¢223> this sequence has an am dated
c-termnus c400> 25 Hs Xaa GQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr L
Gu dy 1510 15 dn Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Xaa

20 25 30 <210> 26 <211> 32 <212> PRT <2134-Artificial Sequence <220> <223>

Mit agen <221> VARI ANT <222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric
aci d) <221 > VARI ANT <222> 31 <223> Xaa = Ava <221> VAR ANT <222> 32 <223>

Xaa = Ado ( BxambroMal eibT+acAl (B3 RITbAINABHFEH Er- @@Nﬂo <221> VAR ANT

<222> ¢c223> this sequence has an amidated c-termnus ;I

, <400> 26 Examiiga2 16 G\lbﬁz‘35WSZGPhxeS“THP-hﬁ@de%pyNMGLBeTWSéttNH’zyr Lleu Gu Ay
E&ample 247: (Aib***, Arg®, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH,

.t r n,

Example 218: (Aib*2%, Arg®*, Lys*(N*-octanoyl))hGLP-1(7-36)NH,

5  exampez1e (AID*3, Arg®*, Lys®(N*-tetradecanoy!))hGLP-1(7-36)NH,
Example 220; (Aib®#35, Arg®*, Lys*(N -hexadecanoy!))hGLP-1(7-36)NH,
Example 221: (Aib®#3 Glu®, ABc*, Lys*(N.-octanoyl))hGLP-1(7-36)NH,
Example 222: (Aib*, Glu®, Lys”(N‘-octanoyI), Arg*)hGLP-1(7-36)NH,

Exampie 223 (AID*¥, GIU®, Lys®(N¢-tetradecanoy!), Arg*)hGLP-1(7-36)NH, d

10 Example 224: (Aib®%, Glu®, Lys®*(N*-hexadecanoyl), Arg*)hGLP-1(7-36)NH,
Example 225: (Aib**, Glu®, Lys*(N.-actanoy!))hGLP-1(7-36)NH,
Example 226: (Aib®*, Glu®, A6c*, Lys*(N-octanoyl))hGLP-1(7- 36)NH,
Example 227: (Aib%*, GluZ, Arg®, Lys*(N*-octanoyl))hGLP-1(7-36)NH,
Example 228: (Aib**, GIu®, Arg®, Lys*(N‘-tetradecanoyi))hGLP-1(7-36)NH,
15  Example 229: (Aib%*, Glu®, Arg®, Lys*(N*-hexadecanoy!))hGLP-1(7-36)NH,
Example 230: (Aib*%, GIu?, Lys*(N*-octanoyl))hGLP-1(7-36)NH,

Exampie 231 (AIDES, GIu23 Lys*®(N-tetradecanoy!))hGLP-1(7-36)NH,

Exampte 232 (AID**, GIUB, Lys®(N*-hexadecanoyl))hGLP-1(7-36)NH,

Example 233: (Aib**, Glu®, Arg®*, Lys®(N--octanoyl))hGLP-1(7-36)NH,

20 grameie23¢ (AiD®%, GIuB, Arg?®*, Lys®(Nt-tetradecanoyl))hGLP-1(7-

36)NH,

Example 235: (Aib®*, Glu®, Arg®™*, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH,
Example 236: (Aib*¥3, Lys®(N‘-octanoyl), Arg*)hGLP-1(7-36)NH,
Exampie 237 (AID®3%, Lys®(N*-tetradecanoyl), Arg*)hGLP-1(7-36)NH,

Example 238: (Aib®*¥, Lys®(Nt-hexadecanoyl), Arg*)hGLP-1(7-

36)NH,

25 Example 239: (Aib*¥*, Arg®, Lys*(N-octanoyl))hGLP-1(7-36)NH,
Example 240: (Aib**33, Arg®, Lys*(N*-tetradecanoyl))hGLP-1(7-36)NH,
Example 241: (Aib%¥*, Arg®, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH,
Example 242: (Aib**¥, Arg®3, Lys**(N*-octanoyl))hGLP-1(7-36)NH,
Exampie 243 (AID233, Arg?*, Lys*(N*-tetradecanoy!))hGLP-1(7-36)NH,

30 Example 244: (Aib®¥3, Arg®*, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH,
Example 245: (Aib®**, Glu®, A6c*?, Lys*(N*-octanoyi))hGLP-1(7-36)NH,
Exampe 268 (AID? 3%, GIUZ, A6C™, Lys™(N*-tetradecanoy!))hGLP-1(7-36)NH,

d)

eu



131510 15 dn Ala Ala Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Xaa
Xaa 20 25 30 <210> 27 <211> 33 c212> PRT <213> Art|f|C| al Segtbence <220>
<223> Mit agen <221> VARI ANT <222> 2, 29 c223> Xaa = AY 2003
(al pha-am noi sobutyric acid) <221> VARI ANT <222> 32 °~ ~ <223> Xaa = Ava r
<221> VARI ANT <222> 33 <223> Xaa = Ado (5-am noval eric acid)
(12- am nododecanoi ¢ acid) <221> VARI ANT <222> <223> this sequence has an
am dated c-term nus c400> 27 Hs Xaa G u QY Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Qu Ay 15 10 15 An Ala Ala™Arg Qu Phe Ile Ala Trp Leu Val
Arg Xaa Arg Asp Xaa 20 25 30 Xaa c210> 28 c211> 31 c212> PRT '~ <213>
Art|f|C| al Sequence <220> <223> Mut agen <221> VARI ANT <222> 2, 29 <223> Xaa
= Al b (al phasaiadPedBuBYF e%“&uwﬁebgm»aqmmmm@z& -JINER23> Xaa = Aun

11- 35 Q> 6.3l d Asp Val
(11-am el e P g O ) ﬁ?ﬁq@iﬁ@?nppmﬁ
Val Arg Xaa :Ahg ,X8aib2B, GEI”SQrgZG 14/-\8@2210?53‘2!9‘ té?&de?:a&ﬁylﬁﬁ@ZP-@RﬁS)‘FR—iz

Artificial Sequence_< < 022 > VARI ANT <222> 2, 11,
Eex%mple 550: %i b (%I Arg AGC j“ (Ne-hexadecanay!))hGLP-1(7-

5 36)NH,
Example 251: (Alb“”” Glu®, Arg™™, ABc*, Lys®*(Ne-octanoy!))hGLP-1(7-36)NH,
exampie 252 (AID24%, Glu®, Arg®™, ABc™, Lys*(N*-tetradecanoy!))hGLP-1(7-36)NH,
Example 253: (Aib**3%, Glu®, Arg®*, A6c®2, Lys®(N*-hexadecanoyl))hGLP-1(7-
36)NH,

10  Example 254: (Aib*#4%35 GIuB, Arg?®*, A6c*, Lys®¥(N*-octanoyl))hGLP-1(7-36)NH,
Example 255 (AID*24% Glu®, Arg?™, ABc®, Lys®*(N*-tetradecanoyl)}hGLP-1(7-36)NH,
Example 256: (Aib*2%33 Glu®, Arg®*, A6c™®, Lys®¥(N°-hexadecanoyl))hGLP-1/7-
36)NH,

Exampte 257 ((N®-HEPES-His)’, Aib*)hGLP-1(7-36)NH,
15 ecampo 25t ((N®-HEPES-His)’, B-Ala*)hGLP-1(7-36)NH,
cxamte 250 ((Ne-HEPES-His)’, Aib?, 8-Ala*)hGLP-1(7-36)NH,
Exampie 260, ((N®-HEPA-His)’, Aib*)hGLP-1(7-36)NH,
cxampie 201 ((N*-HEPA-His)’, B-Ala**)hGLP-1(7-36)NH,
exampie 262, ((N*-HEPA-His)’, Aib®, B-Ala*)hGLP-1(7-36)NH,
20 eyampie 263 ((N°-tetradecanoyl-Hisy, Aib*)hGLP-1(7-36)NH,
Exampie 284 ((N°-tetradecanoyl-His)', 8-Ala*hGLP-1(7-36)NH,
Example 265; ((N*-tetradecanoyl-His)’, Aib*3*)hGLP-1(7-36)NH,
Example 266: ((N*-tetradecanoyl-His)’, Aib®, B-Ala**)hGLP-1(7-36)NH,
exampie 267 ((N°-tetradecanoyl-His)’, Arg®™, Aib*)hGLP-1(7-36)NH,

25 grameie 288 ((N*-tetradecanoyl-His), Arg®*, B-Ala**)hGLP-1(7-36)NH,

Example 269: ((N*-tetradecanoyl-His)", Aib®**, Arg?**)hGLP-1(7-36)NH,
Example 270: ((N"—tetradecanoyl-Hls)’, Aib%, Arg?®*, 3-Ala**)hGLP-1(7-36)NH,
exampie 271 ((N*-tetradecanoyi-His)’, Arg®#**, B-Ala*}hGLP-1(7-36)NH,

Example 272: ((N*-tetradecanayl-His)’, Aib*3%, Arg?*#*)hGLP-1(7-36)NH,

30  Example 273: ((N*-tetradecanoyl-His)', Aib?, Arg??*, 3-Ala®*)hGLP-1(7-36)NH,
Example 274: (Aib®3, Lys?(N°-octanesulifonyl), Arg*)hGLP-1(7-36)NH,

Exampte 275 (AID® 35, Lys®* (N -dodecanesuifonyi), Arg*)hGLP-1(7-36)NH,



€c223> Xaa = Ai b (al pha-am noi sobutyric acid) <400> 29 Hi s ﬁl@ EAX Thr
Phe Thr Ser Asp Val Xaa Ser Tyr Leu Qu Ay 1 5 10 15 dn

Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 30 <211> 33 <212> PRT
<213> Artificial Sequence <220> <223> Mitagen <221> VARI ANT c222> 2 c223>
Xaa = Ai b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 29 c223> Xaa =
bet a- Al a (bet a-al ani ne) <221> VARI ANT <222> 31 <223> Xaa = D-Asp c221>
VARI ANT <222> 32 <223> Xaa = Ava (5-am noy gl eric acid) <221> VAR ANT <222>
33 c223> Xaa = Aun (11-am noundecanoi ¢ aci'd) <400> 30 His Xaa Au dy Thr
Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10 15 dn Ala Ala Arg Gu
Phe Ile Ala Trp Leu Val gXaa Arg Xaa Xaa 20 25 30 Xaa ., ,

<210> 31 c21Exagple 276: (Aib®F, Lys® (N -hexadpranespifanyd? Ag )M@LP#1|(E-|36)NI-Sequence

(<§§t0 ; ;Egﬁrne%* tdﬁ'g)g Viéﬁx%{?ﬁéﬁ% &)\g%gta%? ﬁl‘ﬁ%%g@&g’i‘%cg7%§§ﬁ)ﬁh am dat ed
c-termnus <gLORZs 3AibHF SA@GyLy@f‘(N‘GoyeéBmEStﬂfMylﬂmlGL@eT 7&%pr§| Ser Ser Tyr
teu S U SY Edmple 270 oA B! G RoR. hexadelzggeslu:}fonyl))hGIP PaSang Lys Xaa
g 20 25 30
5 Example 23C: (Aib**, Arg®*, Lys**(N-octanesuifonyl))hGLP-1(7-36)NH,
Example 281: (Aib**, Arg®*, Lys*(N*-hexadecanesuifonyl))hGLP-1(7-36)NH,
Exampie 282 (AIB®*, Asp®(1-(4-decylpiperazine)), Arg*)hGLP-1(7-36)NH,
Exampe 283, (AID®3%, Asp?(1-(4-dodecylpiperazine)), Arg*)hGLP-1(7-36)NH,
Example 284: (Aib“'“, Asp®(1-(4-tetradecylpiperazine)), Arg*)hGLP-1(7-36)NH, o
10  Example 285: (Aib**, Asp®(1-(4-hexadecylpiperazine)), Arg*)hGLP-1(7-36)NH, |
Exampie 208 (AID®%, Arg®, Asp*(1-(4-decylpiperazine)))hGLP-1(7-36)NH,
Exampie 287 (AID*%, Arg®, Asp®(1-(4-dodecylipiperazine)))hGLP-1(7-36)NH,
Example 288: (Aib®**, Arg®, Asp®(1-(4-tetradecylpiperazine)))hGLP-1(7-36)NH,
Example 289: (Aib®*, Arg®, Asp™(1-(4-hexadecylipiperazine)))hGLP-1(7-36)NH,
15 example 200, (AID®*, Arg?®3, Asp®(1-(4-decylpiperazine)))hGLP-1(7-36)NH,
Exareie 201 (AID®¥, Arg®* Asp*(1-(4-dodecylpiperazine)))hGLP-1(7-36)NH,
Example 292: (Aib**, Arg™*, Asp®(1-(4-hexadecylpiperazine)))hGLP-1(7-36)NH,
Exampie 203 (AID®, Arg®*, Asp®(1-(4-decylpiperazine)))hGLP-1(7-38)NH,
Example 204- (AID*, Arg®, Asp®(1-(4-dodecyipiperazine)))hGLP-1(7-38)NH,
20 Example 295: (Aib®**, Arg™*, Asp*(1-(4-tetradecylpiperazine)))hGLP-1(7-38)NH,
Example 296: (Aib®%, Arg®™¥, Asp*(1-(4-hexadecylpiperazine)))hGLP-1(7-38)NH,
Exampie 207 (AID*37 Arg®¥ Asp*®(1-(4-decylpiperazine)))hGLP-1(7-38)NH,
Example 208 (AID**¥ Arg®*  Asp*(1-(4-dodecylpiperazine)))nGLP-1(7-38)NH,
Example 299: (Aib**3¥, Arg®*, Asp*(1-(4-tetradecylpiperazine)))hGLP-1(7-38)NH,
25 Example 300: (Aib**Y, Arg®*, Asp¥*(1-(4-hexadecylpiperazine)))hGLP-1(7-
38)NH,
Exampie 301: (AID®3, Arg”-") Asp®(1-(4-decylpiperazine)))hGLP-1(7-36)NH,
Exampie 202 (AID*%, Arg® ¥, Asp®(1-(4-dodecylpiperazine)))hGLP-1(7-36)NH,
Example 303: (Aib®, Arg?®™, Asp®(1-(4-tetradecylpiperazine)))hGLP-1(7-36)NH,
30 Example 304: (Aib**, Arg®*, Asp®(1-(4-hexadecylpiperazine)))hGLP-1(7-36)NH,
Exampia 305 (AID®*, Arg®®, Asp*(1-(4-decylpiperazine)))hGLP-1(7-36)NH,
Exampio 308 (AID**, Arg®#, Asp*(1-(4-dodecylipiperazine)))hGLP-1(7-36)NH,
Example 307: (Aib®*, Arg®?, Asp™(1-(4-tetradecylpiperazine)))hGLP-1(7-36)NH;
Example 308: (Aib*¥, Arg®?®, Asp*(1-(4-hexadecylpiperazine)))hGLP-1(7-36)NH;

(
(



<210> 32 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mit agen
c221> VARI ANT <222> 29 c223> Xaa = beta-Al a (beta-al ani ne) C??j‘ﬂ@%
<222> <223> this sequence has an am dated c-term nus c400> 3 i 'S

Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10 15 An Ala Ala
Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 33 <211> 30
<212> PRT <213> Artificial Sequence <220> <223> Mitagen <221> VAR ANT <222>
2 <223> Xaa = Ai b (al pha-am noi sobutyric §| d) <221> VARI ANT <222> 29 <223>
Xaa = beta-Al a (beta-al ani ne) 16 c221> VAR ANT <222> ¢223> this sequence
has an am dated c-term nus <400> 33 Hs Xaa Qu Ay Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu Qu GQu 1 10 15 Ju Ala Ala Lys Qu Phe Ile Ala Trp Leu
Val Lys Xaa A 20(35 Jﬁﬁrmﬁ%@ﬂf (kpirdecyliiperazine)) R RIP<HI:’§&6)W*1§| ficial

Sequence <220> <223&,sMitages: 0 Xaa = A b
(al pha- ani noF"§”8'bm§Ar>?c 2335 22°%>1<\222§\é§%\%$5§'\%'&3%§ f%%ﬁqhence has an
am dat ed c-t Exanpigs3 140> 3Arg-ﬁ§ G%p"@-t(ﬂ-@tlyadé’CMDlﬁérezﬁﬁh) HERUP-ASH38)AIH, Ser

Lys X Ag SOBEeRT> RS AT A B biob e hdL A P bev T

5 36)NH,

Examoie 313 (AID**, Arg®23 Asp®(1-(4-decylpiperazine)))hGLP-1(7-38)NH,
Exampie 314 (AID* %5, Arg®##  Asp®(1-(4-dodecylpiperazine)))hGLP-1(7-38)NH,
Example 315: (Aib**, Arg?®# Asp®(1-(4-tetradecylpiperazine)))hGLP-1(7-38)NH,
Example 316: (Aib**, Arg®#*, Asp®(1-(4-hexadecylpiperazine)))hGLP-1(7-

10 38)NH,
Examia 317 (AID® 37, Arg®®3* Asp®(1-(4-decylpiperazine)))hGLP-1(7-38)NH,
Exampie 318 (AIDS33Y Arg® 23 Agp®(1.(4-dodecylipiperazine)))hGLP-1(7-38)NH,
Example 319: (Aib*S¥, Arg®®¥ Asp®(1-(4-tetradecyipiperazine)))nGLP-1(7-
38)NH,

15 rampe 320, (AID® 337, Arg®®3  Asp®(1-(4-hexadecylpiperazine)))hGLP-1(7-38)NH,
Example 321: (Aib**, Arg®*, Glu*(1-dodecylamino))hGLP-1(7-36)NH,

Example 322: (Aib®*, Glu?*(1-dodecylamino), Arg*)hGLP-1(7-36)NH,
Example 323. (/:\ib’ ¥ Arg®, Glu*(1-dodecylamino))hGLP-1(7-36)NH,
Example 324: (Aib**¥ Arg®*, Glu*(1-dodecylamino))hGLP-1(7-38)NH,

20 gampie 325 (AIDY%, Arg™, Lys®(N*-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH,
example 326 (AID® 35, Arg®, Lys®(N*-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-
36)NH,

Example 327: (Aib**, Arg™, Lys®(N*-(2-(4-tetradecyl-1-piperazine)-acety!))}hGLP-
1(7-36)NH,

25 Example 328: (Aib**, Arg*, Lys®(N-(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-
1(7-36)NH,
xamie 20; (AID® %%, Arg®, Lys*(N*-(2-(4-decyl-1-piperazine)-acety!)))nGLP-1(7-36)NH,
Exampie 120: (AID? %, Arg®, Lys*(N*-(2-(4-dodecyl-1-piperazine)-acetyl))nGLP-1(7-
36)NH,

30 Example 331: (Aib**, Arg®, Lys*(N*-(2-(4-tetradecyl-1-piperazine)-acetyl)))hGLP-

1(7-36)NH,
Example 332: (Aib**, Arg?®, Lys*(N*-(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-
1(7-36)NH,



<213> Artificial Sequence ~~: <220> ~' <223> Miutagen <221> VARI ANT <222> 2
<223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI Al\%’ g<m>2@.(}3 <223>
Xaa = beta-Al a (beta-al anine) c221> VARI ANT <222> <223> this sequence has
an am dated c-termnus <400> 35 H's Xaa GQu Ay Thr Phe Thr Ser Asp Val Ser
Lys Tyr Leu Qu Ay 1 5 10 15 An Ala Ala Lys Qu Phe Ile Ala Trp Leu Val
Lys Xaa Arg r L) “lr.r ~ ., , ,,.:, | ~41 o i~Il~ " " =LIi.l 20 25 30
<210> 36 <211> 30 c212> PRT <213> ArtificLal Sequence <220> <223> Muit agen
<221> VARI ANT <222> 2 <223> Xaa = Aib (al'lfﬁ%a- am noi sobutyric acid) <221>
VARI ANT c222> 29 <223> Xaa = beta-Al a (beta-al ani ne) <221> VAR ANT - <222>
c223> this sequence. hgs ageagm dsgt ed c-term nus <400> 36 H's Xaa Qu Gy Thr
Phe Thr Ser shsp :wafibSerArget™, Fys™ (Ne(R-(4-de il -pipgazioe)iseMhELR-Ka Lys Leu
Phe Ile Al a jguleu Val Lys Xaa Arg 20 25 30 <210> 37 <211> 30 <212> PRT
<213> Artificral” Sequence c220> <223> Mitagen <221> VARI ANT c222> 2 <223>
Xaa = Ai b (akapiaandADHSi Arghidt yi$ YNI-tH-dediy b1 -witier XN | @28 H))BOLRAZB> Xaa =
bet a- Al a (be§ -gl ani ne) <221> VARI ANT <222> <223> this sequence has an

am dat ed c-term hus c400> 37

5 Examgle 335: (Ab**, Arg®*, Lys®*(N*-(2-(4-hexadecy!-1-piperazine)-
acety!)))hGLP-1(7-36)NH,
Exampie 338 (AID®, Arg®*, Lys®*(N*-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-
38)NH,
Exampie 337 (AIDY, Arg?¥, Lys®*(N*-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7- ("
10 38)NH,
Example 338: (Aib®*, Arg?®*, Lys*(N*-(2-(4-tetradecyl-1-piperazine)-
acety!)))hGLP-1(7-38)NH,
Example 339: (Aib®*, Arg?®*, Lys®(N*-(2-(4-hexadecyl-1-piperazine)-
acety)))hGLP-1(7-38)NH,
15 exampie 3s0 (AID¥Y Arg® Lys®(Ne-(2-(4-decyl-1-piperazine)-acety!)))hGLP-1(7-
38)NH,
Examole 341 (AIDSY Arg?®* Lys®¥(N°-(2-(4-dodecyl-1-piperazine)-acetyl)) hGLP-1(7-
38)NH,
Example 342: (Aib*35% Arg?®, Lys®*(N*-(2-(4-tetradecyl-1-piperazine)-
20  acetyl)))hGLP-1(7-38)NH,
Example 343: (Aib*35Y, Arg®¥, Lys*(N*-(2-(4-hexadecyl-1-piperazine)-
acetyl)))hGLP-1(7-38)NH,
Examoie 344 (AID®3%, Arg®*, Lys®(N*-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-
36)NH,
25  Erampe s (AIDYY, Arg®™ Lys®(Ne-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-
36)NH,
Example 346: (Aib%*3, Arg?*, Lys?®(N-(2-(4-tetradecyl-1-piperazine)-
acetyl)))hGLP-1(7-36)NH,
Example 347: Aib®*, Arg®*, Lys®™(N-(2-(4-hexadecyl-1-piperazine)-acetyl)))nGLP-
30  1(7-36)NH,
Examore s (AID® 3%, Arg?3®, Lys*™(N°-(2-(4-decyl-1-piperazine)-acety!))) hGLP-1(7-
36)NH,



Hs Xaa GQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15

G@n Ala Ala Lys Qu Phe Ile Ala Trp Leu Lys Lys Xaa Arg 20??’@@ 480> 38
c211> 30 <212> PRT r~ ~ ~~ ~".\, L.n" i Ln I 33
Artif~clal Sequence <220> c223> I\/Ut agen <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 (bet a-al ani ne) <221> VARI ANT <222> <223> this sequence has an

am dated c-term nus <400> 38 Hs Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser
Lys Tyr Leu Qu Ay 1 5 10 15 dn Ala Al a3%ys Leu Phe Ile Ala Trp Leu Val
Lys Xaa Arg 20 25 30 <210> 39 <211> 30 <212> PRT <213> Artifici al Sequence
<220> <223> I\/Ut agen <22| > VARI ANT <222> 2 c223> Xaa =

(al pha-am n pgg‘gt(g(lbm RGP L@Q@szmy.o,zg,gg,agp,e?ggg@) mp- -Arg <221>

VARI ANT c22 3> this sequence has an am dated c-term nus <400> 39 Hi s
Xaa G u Caly:”“f’?‘hl Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 A n

51702155 PRE PP S (R oA o A B I 15 oots
VARI ANT <222sefy)RPBBB-KZB6MN b (al pha- ami noi sobutyric aci d)
5 Example 351: (Aib**, Arg®?, Lys*(Nt-(2-(4-hexadecyl-1-piperazine)-

acetyl)))hGLP-1(7-36)NH,
Examaia 352: (AID®%, Arg®#3*, Lys*(N*-(2-(4-decyl-1-piperazine)-acetyt)) hGLP-1(7-
36)NH,
Exampie 353 (AID*%°, Arg® 3, | ys*(N*-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-

10 36)NH,
Example 354: (Aib®*, Arg®2*3, Lys*(N*-(2-(4-tetradecyl-1-piperazine)-
acety!)))hGLP-1(7-36)NH,
Example 355: (Aib®*, Arg®23 | ys*(N°-(2-(4-hexadecyl-1-piperazine)-
acetyl)))hGLP-1(7-36)NH, '

15 crampie 356 (AID®®, Arg?23 | | ys®(N*-(2- (4-decyl-1 plperazme)-acetyl)))hGLP 1(7-
38)NH,
Exampie 357 (AID®Y, Arg®234 || ys®*(Ns-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-
38)NH,
Example 358: (Aib®*, Arg®2®3, Lys*(N°-(2-(4-tetradecyl-1-piperazine)-

20 acetyl)))hGLP-1(7-38)NH,
Example 359: (Aib®3, Arg®283, Lys*¥(N*~(2-(4-hexadecyl-1-piperazine)-
acetyl)))hGLP-1(7-38)NH,
Example 360, (AID®35Y, Arg® 234 | ys%(N*-(2-(4-decyl-1-piperazine)-acety!)))hGLP-1(7-
38)NH,

25 Exampe 381 (A3 Arg®23 | ys¥(N*-(2-(4-dodecyl-1-piperazine)-acetyl)) hGLP-
1(7-38)NH,
Example 362: (Aib®¥, Arg®2¥, Lys®(N*-(2-(4-tetradecyl-1-piperazine)-
acetyl)))hGLP-1(7-38)NH,
Exampie 383 (AIDS3SY - Arg® 23 | ys*(N*-(2-(4-hexadecyl-1-piperazine)-acety))hGLP-

30 1(7-38)NH,
Example 364: (Aib**, Arg?, Lys**(N*-decanoy!))hGLP-1(7-36)OH
Example 365: (Aib®**®, Lys®, Arg®™*, Lys*(N*-decanoyl))hGLP-1(7-36)OH
Example 370 (Aib®* Arg?®*, Ava®, Ado*)hGLP-1(7-38)NH,



<221> VARI ANT c222> 29 <223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT
<222> 31 <223> Xaa = D-Arg <221> VAR ANT <222> <223> this sequence has an
am dated c-term nus <400> 40 Hs Xaa Qu Ay Thr Phe Thr 3] {é@ﬁg@b Ser
Ser Tyr Leu Qu dy - 1510 15 1'- dn Ala Ala Lys Qu Phe'l Trp Leu
Val Lys Xaa Arg Xaa 20 25 30 <210> 41 <211> 30 <212> PRT c213> Artifici al
Sequence <220> c223> Miutagen <221> VARI ANT <222> 2) 21 <223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 29 <223> Xaa = beta-Al a
(beta-al ani ne) <221> VARI ANT " <222> <223%0t hi s sequence has an am dated
c-termnus <400> 41 Hs Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu
Gu 3@y 151015 dn Ala Ala Lys Xaa Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30 <216xamplediy AIBY* Ami ASR, Al AdePINGLReT @F3gBsHUence <220> c223>

Mit agen 1 , iHxample 372 (Aip™DS Arg2sd ATAZ \yﬁ L/ 20 <222> 2, 21 <223> Xaa =
Al b (al pha- am:noipsobut;(/rli C a?:‘qi d) <22%§L\/A I Al §?22> 29, 31 <223> Xaa =

bet a- Al a ( beEX2EPEN TP JARI T IhGLARI BNINER2> <223> this sequence has an
am dated c-t exBinBleS37#i Q5 Akg™, £-Ala*, D-Asp”, Ava®, Aun®)hGLP-1(7-39)NH,
5 Example 375 (Gly, B-Alas"’)hGLP-1(7-36)NH2
Example 376 (Ser®, 8-Ala**)hGLP-1(7-36)NH,
Example 377 (Aib®, Glu223, B-Ala*)hGLP-1 (7-36)NH,
Example 378 (Gly®, Aib*)hGLP-1(7-36)NH,
Example 379 (Aib®, Lys", B-Ala*)hGLP-1(7-36)NH,
10 Example 380 (Aib®, Leu?, B-AIa“)hGLP-1(7-36)NH2 5
Example 381 (Aib®, Lys®, 8-Ala*)hGLP-1(7-36)NH,
Example 382 (Aib%, Lys'®, Leu?, B-Ala*)hGLP-1(7-36)NH,
Exaniple 383 (Aib®, D-Arg®)hGLP-1(7-36)NH,
Example 384 (Aib®, 3-Ala%, D-Arg*)hGLP-1(7-37)NH,
15 'Example 385 (Aib*?, B-Ala**)hGLP-1(7-36)NH,
Example 386 (Aib*?, B-Ala®¥, Arg*)hGLP-1(7-38)NH,
Example 387 (Aib%%, B-Ala®¥, Arg®¥)hGLP-1(7-39)NH,
Exampie 388 (Aib®, Lys"*?, B-Ala*)hGLP-1(7-36)NH,
Example 389 (Aib®, Lys?, B-Ala*)hGLP-1(7-36)NH,
20  Example 390 (Aib®, B-Ala*, Arg**)hGLP-1(7-38)NH,
Example 391 (Aib®, Arg®*, B-Ala* )hGLP-1(7-36)NH,
Example 392 (Aib®, D-Arg**)hGLP-1(7-36)NH,
Example 393 (Aib%, B-Ala®, Arg*)hGLP-1(7-37)NH,
Example 394 (Aib®, Phe*, B-Ala®*)hGLP-1(7-36)NH,
25 Example 395 (Aib®, Phe*JhGLP-1(7-36)NH,
Example 396 (Aib%*, Nal*')hGLP-1(7-36)NH,
Example 397 (Aib%*, Nal®**")hGLP-1(7-36)NH,
Example 398 (Aib**, A'rg”'“, NalF')hGLP-1(7-36)NH,
Example 399 (Aib**, Arg®*, Phe* )hGLP-1(7-36)NH,
30 Example 400 (Aib**, Nal'"®*')hGLP-1(7-36)NH,
Example 401 (Aib®%, Nal'2¥")hGLP-1(7-36)NH,
Example 402 (Aib**, Lys**(N*-decanoyl!))hGLP-1(7-36) NH,
Example 403 (Aib**, Arg®, Lys?*(Nt-decanoyl))hGLP-1(7-36)NH,
Example 404 (Aib**, Arg™*, Lys*(N°-dodecanoyl))hGLP-1(7-36)NH,



Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 15
G@n Ala Ala Lys Xaa Phe Ile Ala Trp Leu Val Lys Xaa Arg Xaa ﬁgﬂ 20 25 30
c210> 43 , c211> 33 <212> PRT <213> Arti‘icial Sequence <220 H2MA¥ %ggaaen
<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) c221>

VARI ANT <222> <223> this sequence has an am dated c-term nus <400> 43 H s
Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15 dn
Ala Ala Lys Xaa Phe Ile Ala Trp Leu Val L'%‘ Xaa Arg Xaa Arg 20 25 30 Arg
<210> 44 c211> 30 <212> PRT <213> Artificial Sequence c220> c223> Mit agen
<221> VARI ANT <222> 2 <223> Xaa = Aib (al pha-am noi sobutyric acid) 1 , 21
€221> * JARI ARRarmpR24052 ik’ 3ta* ¢ O-WetanoM) hQUPE {3 Z)}MiHj ne) c221> VARI ANT

<222> <223> i epie 2N sam gat eds, Gz L er m nus <4 4 i s Xaa G u
Ay Thr Phe %%P%g%r E&@al'%sé‘ggﬁLyéquyWﬁ_éﬁ '@ﬁnﬁw f%q%:ﬁg\“'g n Ala Ala
Lys Lys Phe IExemplesd0r paibenrgdedt, Aaia® Xaa* Aigodahodd)nesLr< 2037 /b, <211> 30
<212> PRT <213> Artificial Seguence,<220> <223> Mt agen <221> VARI ANT <222>
2 223> Xaa EXAMR'eHBHEL afHor Sobat yiysc (Nedeppned DISLRAR-ARINR222> 29 <223>

Xaa = bet g- Al {BRf o2 ABF, REF™, 3-Ala®, Lys¥(N"-tetracecanoyl))hGLP-1(7-37)NH,
Example 410 (Aib%, Arg®, 8-Ala®, Lys¥(N*-dodecanoyl))hGLP-1(7-37)NH,
Example 411 (Aib%, Arg®*, B-Ala®, Lys*'(N*-dodecanoyl))hGLP-1(8-37)NH,

Physical data for a representative sampling of the compounds exemplified
herein are given in Table 1.
10

Example Mol. Wt. Mol. Wt. Purity
Number Expected MS(ES) (HPLC)
24 3351.8 3352.2 88%
26 3340.17 3340.9 99%
27 3363.81 3353.9 98%
29 3353.81 3353.9 99%
45 3352.6 3352.5 97%
51 3326.74 3326.6 99%
78 3395.81 3395.5 96%
136 3494 3494 89%
364 3523.02 3523.6 99%
365 3580.13 3580.3 95%
369 3677.25 3677 97%
370 3692.28 3692.4 98%
371 3807.37 3807.3 98%
372 3579.11 3579.7 97.90%
373 3337.81 3338.5 94%
374 37793 3779.5 94%
375 3297.7 3297.5 99%
376 3327.7 33274 98%
377 3398.8 3398.7 97.50%
378 3311.6 3311 93%
379 3366.85 3366.5 97%
380 3309.8 3309.4 89%
+ 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 3509.1 99.40%
387 3665.2 3665.1 99%
388 3365.91 3365 97%
389 3324.79 3324.2 95%
330 3539 3539.2 93%
391 3381.74 3381.3 97%




<221> VARI ANT c222> <223> this sequence has an am dated c-term nus c400> 45
Hs Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu d gpwzgﬂalo 15
Gn Ala Ala Lys Lys Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 ~ .
c210> 46 c211> 32 c212> PRT c213> Artificial Sequence <220> c223> Mit agen
€c221> VARI ANT <222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>
VARI ANT c222> 29 <223> Xaa = beta-Al a (beta-alanine) .~1'" ~~ ,, <221>
VARIANT J - , .. . ' 22 <222> c223> thi,s§ sequence has an am dated
c-termnus <400> 46 Hs Xaa Gu Ay Thr "ﬁ e Thr Ser Asp Val Ser Ser Tyr Leu
Qu dy 15 10 15 dAn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa Arg
Ay Arg 20 25 30 c210> 47 <211> 30 <212> PRT <213> Artificial Sequence

<220> c223> Mutagen <221>| VARl ARR2 <22341089 - 34088 Xaa H9b|b
(al pha- ani noi sobutyric acid) c2333 VARSBANG c22248%9 <223:90%a = beta-Al a
(bet a- al ani ne) <221> VARI ANT c28%% c28286.%6hi s 3888i@nce 99a29%|n ani dat ed
c-term nus <400> 47 His Xpa G udtPy TH00FKe ThB28RA4 Asp \83%|Ser Ser Tyr Leu
Gudy 151015 dn AlalAa AP§6G BI0SY 1 e APAFrp LePHell Arg Xaa Arg
20 25 30 <210> <211> <212p <213397 . 887023348130 PREYG(ti fi ci al
Sequence Mit agen ‘ 398 3406.84 3406.4 99%

399 3356.77 3356.6 99%

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%

405  3567.09 99% (

406 3763.38 3763.2 95%

407 3636.15 3635.8 99%

408 3664.21 3663.3 99%

409 3720.32 3719.5 99%

410 3692.27 3691.7 99%

411 3655.13 3554.4 99%

TABLE 1



<221> VARI ANT <222> 2 <223> Xaa = A b (al pha-am noi sobutyric acid) <221>
VARI ANT c222> 29 ¢c223> Xaa = D Arg <221> VARI ANT <222> c223> this sequence
has an am dated c-term nus <400> 48 H's Xaa Qu Ay Thr Phe ﬁ'l‘MAﬁQ’JﬂU%SIO Val
Ser Ser Tyr Leu Au Gy 23 1510 15 G@n Ala Ala Lys Qu Phe Ile Ala Trp
Leu Val Lys Xaa Arg 20 25 30 c210> 49 <211> 31 <212> PRT <213> Artificial
Sequence <220> <223> Miutagen <221> VARI ANT <222> 2 <223> Xaa = Aib

(al pha-am noi sobutyric acid) c221> VAR AI}%‘ <222> 29 ,. c223> Xaa = beta-Al a
(bet a-al ani ne) <221> VARI ANT <222> <223> i s sequence has an am dated
c-termnus c400> 49 Hs Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu
GQu dy 1510 15 dAn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa Arg
Arg 20 25 30 c210> 50 c211> 30 c212> EBRAIM313> Artificial Sequence <220>
€223> Mit agepnat 1§ 2@kvedi@Rl 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 c222> <223> this sequence has an am dat ed
c-termnus c400> 150 Hlﬁcagﬁgoﬁdlbf@%u?gfhe Thr Ser Asp Val Ser Ser Tyr Leu

Gudy 1510 1 Al a A XS e lle Ala Phe Leu Val Lys Xaa Arg
20 25 305<218 3$f A3 A9 A10 A” A12 A 14 AIS A16 A17 A1B A\9 A20 A21 A22 AZS A24 AZS A26 AZT

A28_A29_A30_A31_A32_A3-3_A34_A35_A36_A37_A38_A39_R1 ,
"

wherein

A is L-His, Ura, Paa, Pta, Amp, Tma-His, des-amino-His, or deleted;
10 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, Acc, B-Ala or Aib;

A''is Thr or Ser;

A'%is Phe, Acc, Aic, Aib, 3-Pal, 4-Pal, 8-Nal, Cha, Trp or X'-Phe;
15 A'is Thr or Ser;

A'*is Ser or Aib;

A'S is Asp or Glu;

A'is Val, Acc, Aib, Leu, lle, Tle, Nle, Abu, Ala or Cha;

A'is Ser or Thr;
20 A"is SerorThr;

A" is Tyr, Cha, Phe, 3-Pal, 4-Pal, Acc, 8-Nal or X'-Phe;

A% s Leu, Acc, Aib, Nle, lle, Cha, Tle, Val, Phe or X'-Phe;

A?' is Glu or Asp;

AZis Gly, Acc, B-Ala, Glu or Aib;
25  AZis Gln, Asp, Asn or Glu;

A% is Ala, Aib, Val, Abu, Tle or Acc;

A% is Ala, Aib, Val, Abu, Tie, Acc, Lys, Arg, hArg, Orn, HN-CH((CH,),-N(R"R""))-

C(O) or HN-CH((CH,)~®)-C(O);

A% is Lys, Arg, hArg, Om, HN-CH((CH,),-N(R"R"))-C(O) or HN-CH((CH,),-X*)-
30 C(O);

A% is Glu Asp, Leu, Aib or Lys;

A% is Phe, Pal, 8-Nal, X'-Phe, Aic, Acc, Aib, Cha or Trp;

A% is lle, Acc, Aib, Leu, Nle, Cha, Tle, Val, Abu, Ala or Phe;

A¥ is Ala, Aib or Acc;



24 ' - ~ . ;) <211> 30 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2, 29 c223> Xaa = Aib (al pha- aglggwgblﬁayri C
acid) <221> VARI ANT c222> <223> this sequence has an ani da t nus
c400> 51 H's Xaa Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu u Ay 1
510 15i-~, An Ala Ala Lys Ju Phe Ile Ala Phe Leu Val Lys Xaa Arg - - 20
25 30 <210> 52 <211> 30 <212> PRT <213> Artificial Sequence c220> <223>

Mut agen <221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric
acid) c221> VARI ANT c222> 25 <223> Xaa =-f&l (naphthyl al anine) <222>

VARI ANT <222> <223> this sequence has an am dated c-term nus c400> 52 Hi s
Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 15 @n
Al a Ala Lys A&'is Pipe AHia, 2Pal, X&£ml [Rhe, Wat. Ailysr Oz Arg 20 25 30 <210> 53 <211>

30 <212> PRT,= I Rinclal Sequences220>,<223> Miut agen c221> VARI ANT
<2225 2) 29 A %E){%% Aeoha %'?"%af%hgb‘%é?hpoﬁes"d Fyric acid) <221> VAR ANT
<222> 22, 25ALPpYal, Kae A Neau, e dfshiNigiCliaaAlanBhie, 42Ri, bydRKARFe;c 222> <223>

this sequencgshas AN g1 ARLSSH HRIEHAER,)ZRBRBRDTF-C(0) or HN-CH((CH,).-XY)-
5 C(O)
A% is Gly, B-Ala, D-Ala, Gaba, Ava, HN-(CH,),-C(Q), Aib, Acc or a D-amino acid:
A% is L- or D-Arg, D- or L-Lys, D- or L-hArg, D- or L-Orn, HN-CH((CH,),-N(R"°R""))-
C(0), HN-CH((CH,),-X*)-C(O) or deleted;
A" is Gly, B-Ala, Gaba, Ava, Aib, Acc, Ado, Arg, Asp, Aun, Aec, HN-(CH,)~C(O),
10 HN-CH((CH,),-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-Om, HN-CH((CH,),-N(R"R""))-
C(0), HN-CH((CH,).-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(Q), Ava, Ado, or Aec;
X' for each occurrence is independently selected from the group consisting of (C,-
15  Cg)alkyl, OH and halo;
R' is OH, NH,, (C,-Cy)alkoxy, or NH-X*-CH,-Z° wherein X?® is a (C,-
C,,)hydrocarbon moiety, and Z° is H, OH, CO,H or CONH,;

4

x® is —

-NH-C(0)-CH;N N—(CH,),-NH-C(0)-R"
N/

20 or ~C(O)-NHR", wherein X* is, independently for each occurrence, -C(O)-, -NH-
C(0)- or -CH,-, and wherein f is, independently for each occurrence, an integer
from 1 to 29 inclusive;
each of R? and R® is independently selected from the group consisting of H, (C,-
Cao)alkyl, (C,-Cy)alkenyl, phenyl(C,-Cy)alkyl, naphthyi(C,-Cy)alkyl, hydroxy(C,-

25  Cylalkyl, hydroxy(C,-Ciq)alkenyl, hydroxyphenyl(C,-Ca)alkyl, and

+
hydroxynaphthyl(C,-Cy,)alkyt; or one of R? and R® is (CH3)2'N_C=N(CH3)2. (Cy-

/T \
Y(CH,)-N N-(CHz)qSOZ-
Ci)acyl, (C,-Cy)alkylsulfonyl, C(O)X?, — . or



Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 15
Gn Ala Ala Lys Qu Xaa Ile Ala Xaa Leu Val Lys Xaa Arg 20 25 30 <210> 54
<211> 30 c212> PRT c213> Artificial Sequence c220> <223> I\/Ut3d]erMA¥22

VARI ANT c222> 2, 29 <223> Xaa = Al b <221> VARI ANT <222> 25 <223> Xaa = Nal
(al pha-am noi sobutyric acid) (naphthylal anine) c221> VAR ANT <222> c223>
this sequence has an am dated c-term nus <400> 54 Hs Xaa Au @y Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 10 15 G n Ala Ala Arg G u Phe
Ile Ala Xaa Leu Val Arg Xaa Arg 20 25 30"{:5210> 55 <211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Mutagen c221> VARI ANT c222> 2, 29 <223> Xaa
= Al b (al pha-am noi sobutyric acid) <221> VARI ANT <222> <223> this sequence
has an anmi dated c-tefmyus 26 <400> 55 His Xaa Gu Gy Thr Phe Thr Ser

Asp Val Ser Se@HQ-N Leu NE(QH 5(:@-5 10 15 dn Ala Ala Arg Gu Phe Ile Ala
Phe Leu Val Arg Xaa\Arg/ 20 25730 <2 S(<211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Mut 2is 15 QUARI NRF 149949 4»q i99 tadn3> Xaa

= A b (al phaariTixhed $OROL)IKYE (B5-CF)al lla:h‘éA«B AN, jala R nabBthyRE, - B2 3aRy1 Xaa =
Nal - (napht hyt'x %'ré"x@'c? e&w ﬁ(2|1> pn: 1‘»@ ga%kenyl hydroxyphenyl(C,-Cy)alkyl  or
hydroxynaphthyI(C1-Cw)alkyl,
5 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 to 5, inclusive;
each of R" and R" is, independently for each occurrence, H, (C,-Cy)alkyl, (C,-
Cao)acyl, (C,-Cy)alkylsulfonyi, —C((NH)(NH,)) or

/N
-C(O)-CHZ,--—N\___/N-—(CHZ),-CH3
10 ; and
R'? and R" each is, independently for each occurrence, (C;-Cy)alkyl;
provided that:
when A’ is Ura, Paa or Pta, then R? and R® are deleted;
when R" s (C,-Cylacyl, (C,-Cy)alkylsulfonyl, ~C((NH)NH,)) or

N\
-C(0)-CH;—N N—(CH,)-CH,
15 pu— , then R" is H or (C,-Cyy)alkyl;
(i) at least one amino acid of a compound of formula (1) is not the same as the
native sequence of hGLP-1(7-36, -37 or -38)NH, or hGLP-1(7-36, -37 or -38)OH;
(i) a compound of formula (l) is not an analogue of hGLP-1(7-36, -37 or -38)NH, or
hGLP-1(7-36, -37 or -38)OH wherein a single position has been substituted by Ala;
20 (i) a compound of formula (I} is not (Arg®*, Lys*)hGLP-1(7-38)-E, (Lys?(N.-
alkanoy!))hGLP-1(7-38, -37 or -38)-E, (Lys*(N.-alkanoyl)}hGLP-1(7-36, -37 or -
38)-E, (Lys®**-bis(N4lkanoyl))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*(Nc-alkanoyl))hGLP-1(7-38)-E, wherein E is -OH or -NH,;
25 (iv) a compound of formula (1) 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:
(e) (Arg®), (Arg™), (Arg™*), (Lys®), (Arg®, Lys®), (Arg*, Lys®), (D-Lys™)
(Arg®), (D-Arg®), (Arg™*, Lys™®) or (Arg®*, Lys*);



<223> this sequence has an am dated c-term nus <400> 56 Hs Xaa Gu Gy Thr
Phe Thr Ser Asp Val Ser Ser Xaa Leu Qu Ay 1 5 10 15 dn Ala Ala Lys Qu
Phe Ile Ala Xaa Leu Val Lys Xaa Arg 20 25 30 <210> 57 <211> 13Mai0d2> PRT
c213> Artificial Sequence - <220> <22f> Miutagen c221> VARI ANT <222> 2, 29
c223> Xaa = Aib (al pha-am noi sobutyric acid) <221> VARI ANT <222> 6, 25
<223> Xaa = Ng ((Aaphy; hyl al ani ne) c¢221> VARI ANT <222> <223> this sequence

has an am date er m nus Q0> 57 asdu.dy Thr Xaa Thr Ser Asp Val
Ser Ser Tyr L@g (ﬁtEF g qpep ﬁAﬁ’O) ig@a Rfiég g s Qu Phe Ile Ala Xaa Leu
Val Lys Xaa Ahy '(Tyr'), (M7%AcgoHRb), 3N-aRIDHISE @P-hdyl-BHiIs2 16> (NRIkdA3>
Art|f|C| allI equence <220> <223> Miutagen <221> VARI ANT <222> 2, 29 <223> Xaa

= Ab (al 2am noi sobutyric acid] <22l > VARI ANT <222> 30 <223> Xaa =
N epsisl o ¥&Iec&a¢m19@0um9$)|f hermula () is retGocong@nation ofeaytiva afithe gubstifbiensthr  Ser

Asp Val tedsiﬁ Jlg,r(é?qg@u Gy 1510 15 dn Ala Ala Lys Gu Phe Tle Ala
Trp Leu Val Sgr a Xaa 20 25 30 <2Z0> 59 <211> 30 <212> PRT <213>

Arti~icidV) s@qmu@ze formyla Nk ageHOQiylMevﬂm BRFPHB3S Pr 28/)<223> Xaa
= Al b (al@a“manml @oisiby 37y (AshHhGIP1T-36AR -ANTor<@R@P)ELP-1(7-36 or -
37); and
10  (vii) a compound of formula (I) is (Aib***)hGLP-1(7-36)NH,, or a pharmaceutically
acceptable salt thereof.

2. A pharmaceutical composition comprising an effective amount of a compound
according to claim 1 or a pharmaceutically acceptable salt thereof and a
15  pharmaceutically acceptable carrier or diluent.

3. Use of an effective amount of a compound according to claim 1 or a
pharmaceutically acceptable salt thereof in the preparation of a medicament to elicit
an agonist effect from a GLP-1 receptor in a subject in need thereof.

20
4. Use of an effective amount of a compound according to claim 1 or a

pharmaceutically acceptable salt thereof in the preparation of a medicament to treat a
discase selected from the group consisting of Type I diabetes, Type II diabetes,
obesity, glucagonomas, secretory disorders of the airway, metabolic disorder, arthritis,

25  osteoporosis, central nervous system disease, restenosis and neurodegenerative
disease, in a subject in need thereof.

5. Use according to claim 4 wherein said disease is Type I diabetes or Type II
diabetes.

30
6.  Use of a compound as claimed in claim 1 in the preparation of a medicament for

the treatment of disease.

7. Use as claimed in claim 6, in which the disease is selected from the group

35 consisting of Type I diabetes, Type II diabetes, obesity, glucagonomas, secretory
disorders of the airway, metabolic disorder, arthritis, osteoporosis, central nervous
system disease, restenosis and neurodegenerative disease.



<223> Xaa = N-epsil or-decanoyl -1ysine <221> VARI ANT c222> c223> this
sequence has an am dated c-term nus <400> 59 His Xaa Qu Ay Thr Phe Thr
Ser Rsp Val Ser Ser Tyr Leu Qu Ay 5 10 15 Gn Ala Ala Xaa Qu Phe Ile Al a
Trp Leu Val Arg Xaa Arg 20 25 30 <210> 60 <211> 30 <212> PAT <213>
Artificial Sequence <220> <223> Mit agen 28 c221> VARI ANT <222> 2, 29
c223> Xaa = Ai b (al pha-am noi sobutyric jacid) <221> VARI ANT c222> ‘30 ciB>
Xaa = N-epsil on-dodecanoyl -1 ysi ne <221> VARI ANT <222> <223> thi s sequence
has an am dated c-term nus c400> 60 H's Xaa Qu Gy Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu Qu Ay 1 5 10 15 dn Ala Ala Arg Gu Phe Ile Ala Trp Leu
Val Arg Xaa Xaa 20 25 30 <210> GBEQZENCE FBTERA2> PRT <213> Artificial
Sequence <220> <223> Miutagen <221> VARI ANT <222> 2 <223> Xaa = Ai b
(al phatlaft MsngoAeY? i*draci d) <221> VARI ANT <222> 29 <223> Xaa = beta-Al a
(beta-al ani ne) c221> VARI ANT <222> 31 c223> Xaa = O decanoyl -serine <221>
VAR AN%@?ﬁ‘%l%%f’E %Lg_isb\equence has an ami dated c-term nus <400> 61 Hi s
Xaa A Yy;@ YookR: - Rgodhr Ser Asp Val Ser Ser Tyr Leu Gu Ay 1 5 10 15 d@n
Ala Ala Lys Ju Phe Ile Ala Trp Leu Val Lys Xaa Arg Xaa 20 25 30 <210> 62
c211> 330s2i2B9 RRT, 636

<141> 2001-06-07

<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> FastSEQ for Windows Version 4.0

<210> 1

<211> 30

<212> PRT

<213> Homo sapiens

<400> 1
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 Ile Ala Trp Leu Val Lys Gly Arg
20 25 30

<210> 2

<211> 30

<212> PRT

s <213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisocbutyric acid)

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus

<400> 2
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



<2,21> ~, | ARI ANT <222> 2, 21 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
c221> VARI ANT <222> 29, 31 <223> Xaa = beta-Al a (beta-al ani ne) <221>

VARI ANT <222> 33 <223> Xaa = N-epsilon-octanoyl-1lysine <400> 62 His Xaa GQu
Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 Z5 Gdn Ala Ala
Lys Xaa Phe Ile Ala Trp Leu Val Lys Xag Arg Xaa Arg 20 Xaa 25 30+<210>-163
<211> 31 <212> PRT <213> Artificial Sequence <220> <223> Mitagen c221>
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> 31 r '
<223> <Xa8é> 3 N-epsil on-octanoyl -lysine i: <221> VARI ANT <222> <223> this
sequeréélha®d an am dated c-term nus c400> 63 H's Xaa GQu Ay Thr Phe Thr
Ser 1alPer Ser Tyr Leu Gu Ay 1 5 10 15 G n Ala Ala Arg Gu Phe lle
Al a Trpted*Vaf*4rg %é’ae‘,&?eg Xaa 20 25 30 <210> 64 <211> 31 <212> PRT <2| 3>
Artifigcigl Sequence <220> <223> Mutagen 30 <221 > VARI ANT <222> 2

<223> Mutagen

<213> Artificial Sequence .J ~.; . ~ ..,., <220> <223> Mut agen 29

<221> VARIANT

<222> 1

<223> Xaa = N-alpha-HEPES-His
(N-alpha-~ (4-(2-hydroxyethyl)-l-piperazine-ethanesulfonic
acid)-histidine)

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric 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

<221> VARIANT

<222> 1

<223> Xaa = Na-HEPA-His
(N-alpha- (4~ (2-hydroxyethyl)-1l-piperazineacetyl) -
histidine)

<221> VARIANT
<222> 2,29
<223> Xaa = Alb (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



c223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 29 ¢223>
Xaa = beta-Ala (beta-al ani ne) <221> VAR ANT <222> 31 ¢223> Xaa =

N-epsi | on-decanoyl -1 ysi ne <221> VARI ANT c222> <223> this sequence has an
am dated c-term nus <400> 64 His Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Qu dy 15 10 15 dn Ala Ala Arg Gu Phe Ile Ala Trp Leg Val
Arg Xaa Arg Xaa 20 25 30 <210> 65 <211> 31 <212> PRT ¢213> Artifi'cial -
Sequence <220> <223> Miutagen <221> VARI ANT <222> 2 <223> Xaa = A b

(al pha-am noi sobu~yric acid) <221> VAR ANT <222> 29 c223> Xaa = beta-Al a
(bet a-€d'@nine) - <221> VARI ANT <222> 31 c223> Xaa =

l\l—epsﬁ%ﬁﬁ%}tradecanoyl -lysine c221> VARI ANT <222> c223> this sequence has
an amT E %Elerrgln%s %40é)> 65 Hs Xaa Gu @y Thr Phe Thr Ser Asp Val Ser
Ser Tyi" Leu 4 5°10°15 @n Ala Ala Arg Gu Phe Ile Ala Trp Leu Val
Arg Xaag.fprg Xaa 20 25 30 c210> 66 <211> 30 <212> PRT <213> Artificial
Sequengess Mutagén - - e~ 31 <220> c223> Mt agen <221> VARI ANT <222> 2
c223> Xaa = A5c (1l-ami no-1-cycl opentanecarboxylic acid) <221> VAR ANT <222>

<223> {dis @etqeuemce has an am dated c-term nus c400> 66
<222>
<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)

P <221> VARIANT
L0 <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 Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 7

<211> 30

<212> PRT

<213> Artificial Sequence



Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 15
G@n Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Ay Arg 20 25 30 c210> 67
' c211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen c221>
VARI ANT <222> 1 <223> Xaa = Trma-H s (N, N-tetranet hyl am di no- hi stidi ne)
<221> VARI ANT <222> <223> this sequence has an am dated c-term nus <400> 67
Xaa Ala Gu Gy Thr Phe Thr Ser Asp Valy Ser Ser Tyr Leu Gu QY {1-5,10;15
Adn Ala Ala Lys Gu Phe Ile Ala Trp Leu Val Lys Ay Arg 20 25 30 .. J <210>
68 <211> 31 <212> PRT <213> Artificial Sequence <220> c223> Mitagen <221>
VARI ANT2@222> 2 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VARI ANT
<222><293xPpB2gedaa = beta- Al a (beta-al anine) ~?iJ~ <221> VARIANT 32 <222>
31 <223> Xaa = Aec (4-(2-am noethyl)-1-carboxynethil -piperazi ne) <221>

VAR A@%‘%@%ﬁ%ﬁﬁb this sequence has an amidated c-term nus <400> 68 Hi s
Xaa A g Gy Thr Phe Thr Ser Asp Val .3e r Tyr Leu Gu Ay 1 5 10 15 dn
Al a A az?yg(a@ uAﬁEe( ! éaﬂ%én%%bﬁgﬁm\gla%c@s Xaa Arg Xaa 20 25 30 c210> 69
<211> 321 <212>RT <213> Artificial Sequence <220> <223> Mitagen c221>

VARl ANP25222> 2

<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 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 Seguence

<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

<221> VARIANT
<222>
<223> this 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> 9

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29



<223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VAR ANT c222> 29 <223>
Xaa = beta-Al a (beta-al anine) c221> VARI ANT <222> 32 <223> Xaa = Aec
(4-(2-am noet hyl ) - 1- car boxynet hi | - pi perazi ne) c221> VAR ANT c222> <223>
this sequence has an ami dated c-term nus <400> 69 H's Xaa GQu Gy Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu u @y 1 510 15 Gn Ala Ala Lys G u Phe
Ile Ala Trp Leu Val Lys Xaa Arg Ay Xag 20 25 30 c210> 70 <2113 32%:c212>
PRT <213> Artificial Sequence <220> c223> Miutagen <221> VARI ANT <222> 2
c223> Xaa = A b (al pha-am noi sobutyric acid) c221> VARl ANT <222> 29 33
<223><Xa&r Zapet 1P @lpbetear ad @obne)r1<20x) VARl ANT <222> 31, 32 <223> Xaa =
Aec (4- 2-am noet hyl ) - 1- car boxynet hyl - pi perazi ne) <221> VARl ANT <222> <223>
this s é] e{6Bds an ami dated c-term nus <400> 70 His Xaa Qu Ay Thr Phe
Thr Se al r Tyr u,du Gy 1510 15 Gn Ala Ala Lys G u Phe
e AREY, 9“"%/ v %51535 a“"rgl%la Xaa 20 25 30 <210> 71 <211> 30 : -
<212> PRL gfgﬁﬁpaqTArtl ficial Sequence <220> c223> Mitagen <221> VARI ANT <222>
29 <223»Xaa = A b (al pha-am noi sobutyric acid) <221> VARI ANT <222> c223>

t hi s seguendes haguancamadaheshictat &f ri-nesniedd0> 71 Hs Ala Gu @y Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10 15 dn Ala Ala Lys du Phe

lle AFA°r 3 Leu Val Lys Xaa Arg
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> 10
<211> 30

- <212> PRT
T <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-dodecanesulfonyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 10
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

S
.y

<210> 11

<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 =



20 25 30 ' ' <210> 72 " ' <211> 30 <212> PRT c213> Artificial Sequence
<220> <223> Mutagen c221> VARI ANT <222> 29 <223> Xaa = beta-Al a

(beta-al ani ne) <221> VARI ANT <222> c223> this sequence has an ani dat ed
c-termnus <400> 72 Hs Ala Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu
Qudy 1510 15 n arl 34 Gn Ala Ala Lys Gu Phe Ile Ala Tip keu Val;
Lys Xaa Arg 20 25 30 <210> 73 <211> 304<212> PRT c213> Artificial Sequence
c220> <223> Mut agen <221> VARI ANT <222> 1 <223> Xaa = N-al pha-Me-Hi s

(N-mmet hyl histidine) <221> VARI ANT <222> 2, 29 <223> Xaa = Aib

(al pha- ani moesolatyi-¢4acitdydecyL 22T DYARIANT- 20229 1¢828> t his sequence has
an am dated c-term nus <400> 73 Xaa Xaa GQu Ay Thr Phe Thr Ser Asp Val Ser
Ser TV?2{>elYA§WTGy 151015 dn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val
Lys X3agi4r g, 20 25 30 <210> 74 <211> 3 c212> PRT <213> Artificial Sequence
920> 233 kR eo 0TS A RRTEY eb9 95T (935 Xam = N al pha- Me- Hi s
(N-methyd Rhstidi ne) <221> VARI ANT <222> 2 <223> Xaa = Aib

(al phasamaotsohkal yiHCcraeing) 225y VAR MNTse222> 29 s223xyXaa = beta-Al a
(bet a- al ani ne) c221> VARI ANT c222> <4223> thi s sequence has an am dat ed

c-terginusla<ldB)Arg4Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 12

<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-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

s <210> 13
— <211> 30
<212> PRT
<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Ailb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30

<223> Xaa = (l-tetradecylamino)asparagine

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus



Xaa Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10 15
Gn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa Arg 35 20 25 30 <210>
75 <211> 30 <212> PRT <213> Artificial Sequence c220> <223> Mit agen <221>
VARI ANT <222> 1 <223> Xaa = N-al pha-Me-H s (N-nmethyl histidine) <221>

VARI ANT ¢222> 2, 29 <223> Xaa = A b (al pha-ani noisobutyric acid) .. <221>
VARI ANT ' - <222> <223> this sequence lyas an amidated c-term nus «<400> 75
Xaa Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10 15
An Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 76
<211> 30 <212> PRT <213> Arti fi ci al Sequence <220> <223> Miutagen c221>

VARl ANE0R273> 1 <223> Xaa = ha- |ve H s (N-al fa-methyl histidine) <221>
VAR ANFS <2819 G&Zz@? PEE 1brAf’@br (*ale - i ﬁ8’f éﬂau’r%Pn UAtid) <221> VAR ANT
c222> 2 bet in 1 ARI ANT <222> <223> this
sequencg %sig%)%%% %I%tut (Tnhgcﬁlteez?£rra11 Qg <4005 % %% a Gu dy Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu Gly 1 5 10 15 Gdn Ala Ala Arg Au Phe Ile
Al a Treibewsval Arg Xaa Arg 20 25 30 36 <2l1lo> 77 <211> 30 c212> PRT <213>
Artificialt Bequence <220> <223> Mutagen <221> VARI ANT <222> 2 ¢223> Xaa =
Al b (a2pha-R&Mi noi sobutyric acid) <221> VARI ANT <222> 29 ¢223> Xaa = A6C

(1- anivid31-Reyefoxetatrseartoxyl i c acid) <221> VARI ANT <222> <223> this
sequence Das an am dated c-term nus

<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 = 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 = 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



c400> 77 H's Xaa u Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1
510 15 An Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30

<210> 78 <211> 30 <212> PRT c213> Artificial Sequence <220> c223> Muit agen
<221> VARI ANT <222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 29 <223> Xaa = A5c (1-am no-1-cycl opent anecar boxylic acid)

c221> VARI ANT <222> <223> this sequence Ras an am dated c-term nus’c400> 78.
Leu Gu @y 1 5 10 15

Hs Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr

AGn Ala.MAa Lkys Gu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 79

<211> 3@i§%$2>clﬁR&~<2p%3>ph%r%i ficial Sequence 37 <220> <223> Miutagen <221>

VARI ANT x222> 2 <223>:;Xaa = % 5T disphia larfien oies oyt yetcgackgd) <221> VARI ANT

<222> 20L<22321Xa@-gchh A 12217, VAR ANT <222> <223> thi s sequence has an
R @UuVd yPreh¥asPiea Thr Ser Asp Val Ser

am dated c-term nus <400> 79 H's
leu Qu Ay 1510 15 An'Ala Ala Lys Gu PRe Ile Ala Trp Leu Val

Ser Tyr
Lys Xaa 2 g 25 30 <210> 80 <211> 30 <212> PRT <213> Artificial Sequence
<220> <Z223> Mit agen <221> VARI ANT <222> 2, 29 <223> Xaa = Aib

ic acid) <221> VARI ANT <222> 26 <223> Xaa = A5cC

(al pha-gnynaj sobut.
(1-am no- 1-cf§llglpcel)rél a%e@(’:‘ﬁ?‘ff’oxyl ic acid) .:~ ~'" <221> VARI ANT <222> <223>
thi s seguence has an am dated c-term nus

<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha—amlnoisobutyric acid)

£ <221> VARIANT
) <222> 26

5 _ ,
<223> Xaa = A6¢C (l—amlno—l—cyclohexanecarboxylic acid)

<221> VARIANT
<222>

<223> this Sequence has an amidateq ¢-terminus

<400> 16

<212> PRT
<213> Artificial Seguence

<223> Mutagen

m,
AR
.

<221> VARIANT
<222> 2,29
<223> Xaa = alpha—aminoisobutyric acid

<221> VARIANT

<223> this Sequence has an amidated c-terminus

<400> 17
H
is Xaa Glu Gly T?r Phe Thr Ser Asp Val Ser Ger Tyr Leu Glu Gly
10
Glu Ala aAla Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Ar "
20 25 30g
<210> 18
<211> 30

<212> PRT



<400> 80 H's Xaa u Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu u dy 1
510 15 An Ala Ala Lys Qu Phe Ile Ala Trp Xaa Val Lys Xaa Arg 20 25 30
<210> 81 c211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mit agen
<221> VARIANT 38 <222> 2, 24, 29 <223> Xaa = Ai b (al pha-ani noi sgbut\ym or, 2
aci d) <221> VARI ANT c222> <223> this sequence has an amidated c-term nus ™
c400> 81 Hi's Xaa Gu @y Thr Phe Thr Sgr Asp Val Ser Ser Tyr Leu Gu Ay 1
510 15 Adn 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> Muitagen
<221> AR ANTi 222> 2quddse 29 <223> Xaa = A b (al pha-am noi sobutyric acid)
c221> VARI ANT <222> <223> this sequence has an am dated c-term nus <400> 82
Hs Xad2@® u Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15
A n A<a<kaadMEgserd u Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210>
c211> <212> 5 ©€213> <220> c223> 83 30 PRT Artificial Sequence Mitagen
<221> > 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid)
<221> ] > H%ha 145023083 286 (1-am no- 1-cycl ohexanecar boxylic
aci d) <221> VARI ANT <222> <223> this sequence has an am dated c-term nus
<400> 83:1HwrXaar Qu Ay Thr Phe Thr Ser Asp Xaa Ser Ser Tyr Xaa Qu Qy

<222>

<223> this seqguence 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-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-1-cyclohexanecarboxylic acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 19
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-aminoisobutyric acid)



70,

39151015 dn 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>

Mut agen <221> VARI ANT <222> 2) 29 c223> Xaa = Ai b (al pha-am noi sobutyric
aci d) <221> VARI ANT <222> 10, 23, 26 s' - <223> Xaa = A6C

(1-am no- 1-cycl oxexanecarboxylic acid) c221> VAR ANT <222> <223> this
sequence has an am dated c-term nus c438> 84 His Xaa Au Ay Tht' Phe Thr
Ser Asp Xaa Ser Ser Tyr Leu Gu dy 1 10 15 @ n Ala Ala Lys A u Phe Xaa
Ala Trp Xaa Val Lys Xaa Arg 20 25 30 c210> 85 <211> 30 c212> PRT c213>
Artifichal Beguence c220> <223> Mitagen <221> VAR ANT "- ¢222> 2, 29 <223>
Xaa = <Akb> (@l pha- am noi sobutyric acid) c221> VAR ANT c222> 14, 26 <223> Xaa
= A6C {223amano= becyedlohexanecar boxylic acid) <221> VARI ANT c222> c223> this
sequence has an am dated c-term nus <400> 85 His Xaa GQu Ay Thr Phe Thr
Ser AﬁZ%IVAgéi*NTSer Tyr Xaa du Gly 151015 An Ala Ala Lys Qu Phe Ile
Ala Tr 2?(?ia Val s Xa 0 <210>86 r ' S, .. . 40 <211>
30 <21 3PF§'F‘152?L AT i "Tq“afam aﬁﬁ nEESEBIYS c223> Mut agen c221> VARI ANT

<222> 20029
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 Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2,29
<223> Xaa = Aib (alpha-aminoisobutyric 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
<222> 2, 29
<223> Xaa = Aib (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



c223> Xaa = Aib (al pha-am noisobutyric acid) c221> VAR ANT <222> 14 <223>
Xaa = A6c (1-am no-1-cycl ohexanecarboxylic acid <221> VAR ANT <222> <223>
this sequence has an am dated c-termnus r . <400> 86 His Xaa Gu Ay Thr
Phe Thr Ser Asp Val Ser Ser Tyr Xaa Qu dy 1 5 10 15 Adn Ala Ala Lys Gu
Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 87 <211> 30 <212> PRT |
<213> Artificial Sequence <220> <223> MNytagen c221> VAR ANT c2223 /29
<223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT c222> <223> this
sequence has an ami dated c-term nus c400> 87 Hs Xaa GQu Ay Thr Phe Thr
Ser AspsVaha Safh SBF TRYreHeetin:Gsdr Gy dad sdf b5 @ iblasiuysibys Gu Phe lle
Ala Trpt Leu Val Lys Xaa Arg 20 25 301&210> 88 <211> 3G <212> PRT <213>
Artificirahlsedaelce G220 TR23%a Nirpagen VaR Xrs XARKANT <222> 2, 18, 29 41
<223> Xaa = Al b @l pha-ani noi sobw%ric acid) <22130VARI ANT <222> 14 <223>
Xaa = A6c (1:am no-1-cycl ohexanecarboxylic acid) <221> VAR ANT <222> <223>
this sz én?3 has an am dated c-term nus <400> 88 H s Xaa GQu Ay Thr Phe
Thr Seg,AsppMal Ser Ser Tyr Xaa Gu Gy 1 5 10 15 G n Xaa Ala Lys G u Phe
Il e Al g kepaliey;Val, bé!%;e%@é Arg 20 25 30 <210> 89 <21Z> 30 <212> PRT <213>
Artificial Sequence <220> c223> D9ut agen <221> VARI ANT <222> 2, 29

<220>

<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
: <222> 30
- <223> Xaa = N-epsilon-decanoyl-lysine

oty
\

<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

ikl

e
;

Naear?

<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 sequence 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 Tle Ala Trp Leu Val Arg Xaa Xaa
20 25 30



<223> Xaa = Al b (al pha-am noi sobutyric acid) c221> VARI ANT c222> 23, 26
<223> Xaa A6c (1-am no-1-cycl ohexanecarboxylic acid) <221> VARI ANT <222>
c223> this sequence has an am dated c-term nus c400> 89 H's Xaa Gu Ay Thr
Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy ~a 15 10 15 dn Ala Ala Lys

G u Phe Xaa Ala Trp Xaa Val Lys Xaa Arg 20 25 30 <210> 90 <211> 30 c212>
PRT <213> Artificial Sequence c220> <223> Mitagen <22| > VARI ANT c222% 2, .
18, 29 c223> Xaa = Ai b (al pha-am noi sobutyric acid) c221> VAR ANT <222> 23,
26 <223> Xaa = A6cC (1-am no- 1-cycl ohexanecarboxylic acid) 42 <221>

VARI ANL1§2222> <223> this sequence has an am dated c-term nus <400> 90 Hi s
Xaa G421 ysoThr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15 dn
Xaa Al@ibyser@ u Phe Xaa Ala Trp Xaa Val Lys Xaa Arg 20 25 30 <210> 91 c211>
30 <21323PREt<21G=lApdduence al Sequence c220> <223> Mut agen <221> VAR ANT
<222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT
<222> ©2£€223> Xaa = A6c (1-ami no-1-cycl ohexanecarboxylic acid) <221>

VARl ANP22229%42¢9%3> thi s sequence has an anidated c-terninus <400> 91 Hi s
Xaa d 4, >VVAEH\N aa Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15 @n
Ala Al g-bys, Gu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 92 <211>
30 - <2b3> BRT= aib {alpha-aminoisobutyric acad)

<221> VARIANT
<222> 29
<223> Xaa = beta-alanine

<221> VARIANT

<222> 30

<223> Xaa = N-epsilon-4-(2-aminoethyl)-1l-carboxymethyl-piperazine-
decanoyl-lysine
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<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 15
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

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 31
<223> Xaa = Ava (5-aminovaleric acid)

<221> VARIANT
<222> 32
<223> Xaa = Ado (l2-aminododecanoic 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 Tyr Leu Glu Gly



<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 c222> 14 <223>
Xaa = Cha (al pha-am no acid cycl ohexyl al ani ne) <221> VARI ANT c222> <223>
this sequence has an ami dated c-term nus lr . r J~1'r _, v 43 <400> 92
H's Xaa Gu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Xaa Gu Gy:l 5 10 15
Gn Ala Ala Lys Qu Phe Ile Ala Trp Ley,Val Lys Xaa Arg 20 25 30 “<210>" 93
<211> 30 <212> PRT <213> Artificial Sexﬁence c220> <223> Mut agen c221>

VARI ANT <222> 2, 29 c223> Xaa = Al b (al pha-am noi sobutyric acid) "' ~ <221>
VARI ANT <222> 27 <223> Xaa = A6¢Cc (1l-jam no-1-cycl ohexapecarboxylic acid)
221> VARVANR15232>cK228% tihki s1seqguenceviiasraxaankaated et er m nus c400> 93
Hs Xaa Gu Ay 2bhr Phe Thr Ser Asp Val Ser Ser Ty¢ Leu Gu dy 1 5 10 15
Gn Ala Ala Lys Qu Phe Ile Ala Trp Leu Xaa Lys Xaa Arg 20 25 30 <210> 94
<211> <300x22> PRT <213> Artificial Sequence <220> <223> Mitagen c221>

VARl ANBE1&22%3> 2 <223> Xaa = Ai b (al pha-amni noi sobutyric acid) <221> VARI ANT
0222>’\1‘_12F(?§14PR2253>. é(a = A6c (1-ani no- 1- cycl ohexanecar boxylic acid) <221>
VARI ANTF 1227051587 ¢ 2%%‘1“%%8: bet a- Al a (bet a-al ani ne) c221> VAR ANT <222>
<223> tBiys sequence has an am dated c-term nus <400> 94

<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = Ava (5-aminovaleric acid)

<221> VARIANT
<222> 33
<223> Xaa = Ado (1l2-aminododecanoic 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 Sequence

i

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 31
<223> Xaa = Aun (ll-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



r' ., .."".." 44 His Xaa Au @y Thr Phe Thr Ser Asp Xaa Ser Ser Tyr Xaa
GQu dy 1510 15 dAn 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 c220> <223>
Mut agen <221> VARI ANT <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric
acid) <221> VARI ANT <222> 16 c223> Xaa = beta-Al a (beta-al ani ne) <221>

VARI ANT <222> <223> this sequence has N am dated c-term nus <400> 95 H.s
Xaa Au Gy Thr Phe Thr Ser Asp Val Set” Ser Tyr Leu Qu Xaa 1 5'10 15 dn
Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 c210> 96 c211>
30 <212> PRT c213> Artificial Sequence <220> <223> Mutagen i ' <221>

VARI ANT,52223> 2, 16, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221>
VARI ANb1222> <223> this sequence has an am dated c-term nus <400> 96 Hi s
Xaa G<aigd ywrThr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Xaa 1 5 10 15 dn
Al a Alalbyr@ ticRhe ddasedea Trp Leu Val Lys Xaa Arg 20 25 30 c210> 97 <211>
30 c212> PRT c213> Artificial Sequence 45 <220> <223> Mut agen c221>

VARI ANF22222> 2 18) 29 <223> Xaa = Aib
<223> Mutagen

<221> VARIANT
<222> 2, 11, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<400> 29
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Xaa 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> 30

<211> 33

<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> 31
<223> Xaa = D-Asp

<221> VARIANT
<222> 32
<223> Xaa = Ava (5-aminovaleric acid)

<221> VARIANT
<222> 33
<223> Xaa = Aun (ll-aminoundecanoic 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
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~ <221> VARI ANT <222> 26 <223> Xaa = A6¢c (al pha-am noi sobutyric acid)
(1-am no- 1-cycl ohexanecar boxylic acid) <221> VARI ANT <222> <223> this
sequence has an am dated c-term nus <400> 97 Hs Xaa Gu Ay Thr
Ser Asp Val

Ser Ser Tyr Leu Qu @y 1 5 10 15 dn Xaa Ala Lys Qu Phe Qu

Ala Trp Xaa Val Lys Xaa Arg 20 25 30 <210> 98 c211> 30 <212> PRT.<213>
Artificial Sequence c220> <223> Mt

a]i%en c221> VARI ANT c222> 2, “18) 19) 29
<223> Xaa = Ai b (al pha-am noi sobutyri’c acid) c221> VARI ANT <222> 26 <223>
Xaa =

Phe Thr

A6C (1-am no- 1-cycl ohexanecarboxylic acid) <221> VARIANT t ~J c222>
<223> this sequence has an am dated c-term nus <400> 98 H's Xaa u Gy Thr
Phe Ths> Ser Asp Val Ser Ser Tyr Leu u Ay 1 5 10 15 Qu Xaa Xaa Lys Gu
Phe Ghe> AlraiTipaXa¥f Wa“Lys Xaa Arg 20 25 30 c210> 99 <211> 30 c212> PRT
<213> Artificial Sequence c220> c223> Mitagen <221> VARI ANT 46 <222> 2)
18, 49p>29 <223> Xaa =

Al b (al pha-am noi sobutyric acid) <221> VAR ANT c222>
10, 1223263985 Xaa = A6c (1-anmi no- 1-cycl ohexanecarboxylic acid) c221>

VARI ANT' < ;@ﬁ@ZZ:b this sequence has an am dated c-term nus <400> 99 Hi s
Xaa & >G§y r

| Phe Thr Ser Asp Xaa Ser Ser Tyr Xaa Qu dy 1 5 10 15 du
Xaa Z(%\gbLy(gaG weBhelkbl é)eAPaal'ﬁnb“‘iiaa Val Lys Xaa Arg

<221> VARIANT
i -terminus
zééiz this seguence has an amidated c-te

<210> 32

<211> 30

<212> PRT

<213> artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
2> 29 .
23332 Xaa = beta-Ala (beta—alanlne)

<221> VARIANT
i —terminus
2333: this segquence has an amidated c-te

y
<HLS >Se] (;L\l (;ly Ih] P}le IklI Ser As \}al SEI SeI IyI Leu Glu Gl
p

15
10
- 1

<210> 33

<211> 30

<212> PRT

<213> artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<§%§Z iaa = Aib (alpha—aminoisobutyric acid)
< =

<221> VARIANT
222> 29 .
2223> Xaa = beta-Ala (beta—alanlne)



20 25 30 c210> 100 <211> 30 <212> PRT c213> Artificial Sequence <220> c223>
Mut agen <221> VARI ANT <222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 26 <223> Xaa = A6c (1-am no-1-cycl ohexanecarboxylic
aci d) <221> VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-al ani ne) <221>
VARI ANT x~~~ <222> ' <223> this sequence has an amidated c-tern pus c400>
100 H's Xaa Qu Gy Thr Phe Thr Ser Aspc,Val Ser Ser Tyr Leu G W 4yl B 10
15 Gn Ala Ala Lys Gu Phe Ile Ala Trp Xaa Val Lys Xaa Arg 20 25 30 <210>
101 c211> 30 <212> PRT <213> Artificial Sequence c220> <223> Mit agen <221>
VARI ANT <222> 2 47 <223> Xaa = A b (al pha-am noi sobutyric acid) <221>
VARI ANT2x222Rr1A6 c223> Xaa = A5c (1-am no-1-cycl opent anecar boxylic acid)
<221><VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-al anine) c221> VAR ANT
<222> <22P33ht hisgayerfifeRee Frad™dld tadicdaeed"Est er m nus ¢400> 101 His Xaa Qu
Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10 15 dn Ala Ala

Lys @ ¢ a,Tr p, Xaa_Val 20. 25 30 5210> 102 <211> 30
<32/i2>*‘ﬁ>§$ba<é‘2!ig d/ilP”u f??%ﬁ%ée%eureh% ‘%ga%er g§5§ "Mitage e 5 35215 VAR ANT <2225

2, 18(ﬁgzgg K@glysAé eal pha- a1 » qgQu@ygh ng]d)r<221> VARI ANT <222> 29
<223> Xaa = bet apAl a (bet a-al ani ng) <221> VARI ANT3p

<210> 34

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

P

<221> VARIANT
<222> 29
<223> Xaa = Alb (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

<210> 35

<211> 30

<212> PRT

<213> Artificial Sequence

€3 <220>
i <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> 35
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Lys Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg



<222> x"- <223> this sequence has an am dated c-term nus <400> 102 H s Xaa
GQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Ay 1 5 10 15 @ n Xaa
Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 103 <211> 30
<212> PRT <213> Artificial Sequence <220> c223> Miutagen <221> VARl ANT <222>
2, 24 <223> Xaa = Aib (al pha-am noisobutyric acid) y 1~ 48 <2Z1> “VARLANT
c222> 29 <223> Xaa = beta-Al a (beta-al gpi ne) <221> VARI ANT <222> <223> this
sequence has an amidated c-term nus <400> 103 Hi's Xaa Qu @y Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu Ay 15 10 15 Gn Ala Ala Lys Qu Phe Ile
Xaa Trp Leu Val 2gys Xaa Arg 20 25530 <210> <211> 212> <213> <220> <223>
| 04 30 PRT Artificial Sequence Mutagen c221> VARI ANT c222> 2, 19 <223> Xaa
= Ai b <@abplsa- am noi sobutyric acid) <221> VAR ANT <222> 29 <223> Xaa =
bet a- A24l{ Bét a- al ani ne) <221> VARI ANT c222> <223> this sequence has an
am dat'@éd?Tt-érm nus <400> 104 His Xaa Au Ay Thr Phe Thr Ser Asp Val Ser
Ser Ti?li%@r@ffcéag SEIBEYTF 15 G n Ala Xaa Lys Gu Phe Ile Ala Trp Leu Val
Lys Xag,Arg ' 20 25 30 <210> 105 <211> 30 <212> PRT <213> Artifici al
Sequenge; <3R0P3qs223> Mut agen c221> VARI ANT <222> 2 <223> Xaa = Ai b
(al pha-am noi sobutyric acid)

«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> 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> VARIANT
<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
<211> 30

<212> PRT



c221> VARI ANT c222> 10, 23, 26 <223> Xaa = A6¢C

(1-am no- 1-cycl ohexanecar boxyli c aci d) V.i:;~ -, 49 <221> VARI ANT <222>
29 <223> Xaa = beta-Al a (beta-al anine) c221> VARI ANT c222> <223> this
sequence has an ami dated c-term nus <400> 105 H's Xaa Qu Gy Thr Phe Thr
Ser Asp Xaa Ser Ser Tyr Leu u @y 15 10 15 @n Ala Ala Lys G u: Phe,Xaa,.,
Ala Trp Xaa Val Lys Xaa Arg 20 25 30 <240> c211> <212> <213> <2205°<223>""
106 30 PRT Artificial Sequence Miutagen <221> VARI ANT c222> 2 c223> Xaa =

Ai b (al pha-am noi sobutyric acid) <221> VARI ANT c222> 14, 26 <223> Xaa = A6C
(1- am<ro3i-oyekohexaneganboxyl i c acid) <221> VARI ANT <222> 29 <223> Xaa =
bet a- Al a (bet a-al ani ne) <221> VARI ANT <222> <223> this sequence has an

anm dat€d®t-term nus <400> 106 H's Xaa Au Ay Thr Phe Thr Ser Asp Val Ser
Ser TyrXad™&Peedy 1 5 10 15 A n Ala Ala Lys Gu Phe Ile Ala Trp Xaa Val

Lys Xag,Ar gv;\%g 30 <210> 107 c211> 30 <212> PRT <213> Artificial Sequence
<220> <%2%§>2_ gen <221> VARI ANT <222> 2 <223> Xaa = Aib
(al phas;3h1 NQl-SObMLY {4 GrdChibhotadhe, YARLAN,  _° ~, . © zoa~ so

<221> VARIANT

<222> 29

<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an am:dated c-terminus

<400> 38
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Lys 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> 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> 39
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 Gly Xaa
20 25 30

<210> 40

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen
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<222> 14, <223> Xaa = A6C (1-am no- 1l-cycl ohexanecarboxylic acid) c221>
VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-al anine) c221> VAR ANT <222>
c223> this sequence has an am dated c-term nus <400> 107 His Xaa Qu Qy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Xaa Gu Gy 1 5 10 15 Gn Ala Ala Lys
GQu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 108 <211> 30 <%1@>
PRT <2l 3> Artificial Sequence <220> <223> Mitagen <221> VARI ANT €222%5"2
<223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT c222> 29 <223>
Xaa = beta-Ala (beta-al anine) c221> VAR ANT <222> ¢223> this sequence has
an angat-egagrdner m nus <400> 108 H's Xaa A u Ay Thr Phe Thr Ser Asp Val
Ser Sep2’Byr Leu Qu Ay "'~ 15 10 15 An Ala Lys Lys Glu Phe Ile Ala Trp
Leu Vak231xygaxXaarAAp ¢(a20h@25m3@icRb@yri0Rr«2l1> 30 <212> PRT <213> Artificial
Sequence <220> <223> Mut agen <221> VARI ANT <222> 2, 18 ¢c223> Xaa = Aib

(al phg%lrg gg?%@ﬁutyric acid) <221> VARI ANT c222> 14 ~l . ' ; ~'1;~, ; 51
c223> =" A6C - gn nQ- - - cycl ohexanecar boxylic acid) <221> VAR ANT <222>
29 ¢23535 XA8% = S%%%?*Z'Fa&(et%&%l-ag b ne) <221> VARI ANT c222> <223> this
sequeneg hasrayram dated c-term nus <400> 109 H's Xaa Qu Gy Thr Phe Thr
Ser Asp2MalziSer Ser Tyr Xaa Qu Gy 1 5 10 15 Gn Xaa Ala Lys Qu Phe Ile
Al a Trp2ieua¥al pkysg Xaa 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

<221> VARIANT
<222> 2, 21
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29

<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT

i <222>

<223> this sequence 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 Sequence

<220>
<223> Mutagen

<221> VARIANT



243
2

r'“"ig

20 25 30 <210> 110 __ <211> 30 <212> PRT c213> Artificial Sequence <220>
<223> Miut agen <221> VARI ANT <222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric
aci d) c221> VARI ANT <222> 23, 26 <223> Xaa = A6¢C

(1-am no- 1- cycl ohexanecar boxylic acid) <221> VARI ANT <222> 29 <223> Xaa =
bet a- Al a (beta-al ani ne) <221> VARI ANT <222> <223> this sequenge has an

am dated c-term nus c400> 110 H s Xaa %u Ay Thr Phe Thr Ser' Asp Val--Ser
Ser Tyr Leu Qu Ay 15 10 15 Adn Ala Ala Lys Gu Phe Xaa Ala Trp Xaa Val
Lys Xaa Arg 20 25 30 <210> 111 c211> 30 <212> PRT <213> Artificial Sequence
<220>.0223> Mit agen <221> VARI ANT <222> 2, 18 c223> Xaa = Aib

(al phazam naksobubyrdighacdrdhoisobhtyrid ¥cikd <221> VARI ANT <222> 23, 26 <223>
Xaa = A6c (1-am no-1-cycl ohexanecarboxylic acid) <221> VAR ANT <222> 29
<223> <Xad YAR&ANE- Al a (bet a-al ani ne) <221> VARI ANT <222> <223> tris sequence
has arr2aft ddt et c-termi nus <400> 111 His Xaa GQu Ay Thr Phe Thr Ser Asp
Val Ser?Beratyt PEEY GPu 'Y 3'B20 15 G n Xaa Ala Lys Gu Phe Xaa Ala Trp
Xaa Val,, ;’g?ﬂ Arg 20 25 30 ¢210> 112 <211> 30 <2I 2> PRT <213> Artificial
Seququ§2c 505" c223> Mit agen <221> VARI ANT <222> 2 <223> Xaa = Aib

(al phasam neh soLYLdL hasi8) akididiza VARL ANTus

<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

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)



<222> 6 <223> Xaa = A6cC (1-am no-1-cycl ohexanecarboxylic acid) <221>

VARI ANT <222> 29 <223> Xaa = beta-Al a (beta-alanine) ' <221> VAR ANT <222>
c223> this sequence has an am dated c-term nus c400> 112 Hs Xaa Qu Ay
Thr Xaa Thr Ser Asp Val Ser Ser Tyr Leu Gu Ay 1510 15 Gn Ala Ala Lys
GQu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 113 <211> 30 212>
PRT <213> Artificial Sequence <220> <223> Mit agen S3 <221> “VARI ANT*c222>
2 <223> Xaa = Aib (al pha-am noi sobutyric acid) <221> VAR ANT <222> 14 <223>
Xaa = Cha (alfa-am no acid- cycl ohexyl al ani ne) <221> VARI ANT <222> 29 <223>
Xaa =<bet-avAkenrbet a- al ani ne) ¢c221> VARI ANT <222> <223> this sequence has
an ankdatedoc-term nus c400> 113 His Xaa GQu @y Thr Phe Thr Ser Asp Val
Ser Sep23pyKaXaab&ariGhy(ktb-dldnige)d n Ala Ala Lys Gu Phe Ile Ala Trp Leu
Val Lys Xaa Arg 20 25 30 <210> 114 c211> 30 <212> PRT <213> Artificial
Sequeﬁ8%1><?éw~g“@223> Mit agen <221> VARI ANT <222> 2 <223> Xaa = Aib

(al pha-zéiﬁ ngl SObuté/I’I c._aci d) c%21> VARI Ai ~I T <222> 27 <223> Xaa = A6C

(1- ani fio- VeI GHRY e BAT BOXYTHR Tt Ca) SR %221> VARI ANT <222> 29 <223> Xaa
= bet am%ﬁ[lgbeta al ani ne) <221> VARI ANT <222> <223> this sequence has an

am datied et €7T4TGNYSThr 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> VARIANT
<222>
<223> this sequence has an amidated c-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

<211> 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



9%
B

<400> 114 His Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1

5 10 15 dn Ala Ala Lys Qu Phe Ile Ala Trp Leu Xaa Lys Xaa Arg 20 25 30
c210> 115 <211> 30 <212> PRT <213> Artificial Sequence R
<220> <223> Mut agen <221> VARI ANT <222> 2 <223> Xaa = Al b
(al pha-ani noi sobutyric acid) <221> VAR P.NT <222> 16, 29 <223>Xaa 'z .-
bet a- Al a (beta-al ani ne) <221> VARI ANT 22> <223> this sequence has an
am dated c-term nus <400> 115 Hi s Xaa u Gy Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Qu Xaa 1 5 10 15 r"" dn Ala Ala Lys Gu Phe Ile Ala Trp Leu
Val Lys2Xaa Arg - 20 25 30 c210> 116 <211> 30 <212> PRT <213> Artificial
Sequente3x220> s2R8ncdMibagen ex2Rizd VAREANhus222> 2, 16 <223> Xaa = Aib

al pha- am noi sobutyric acid) <221> VARI ANT <222> 29 <223> Xaa = beta-Al a
(bet a-H°8nitfe) <221> VARI ANT <222> <223> this sequence has an ani dat ed
c- t er yfu$* T £00 11’1%hﬁ-||P§e)@‘é U APy a‘Fh?elpﬁérTWr B%‘f GAEpG]\YaI Ser Ser Tyr

Leu G4 X > Tr Leu Val Lys Xaa
Arg 20&25§%0%1§1§%g %’?‘7 <§11> éjgl z R? qﬁ%ﬁ Lﬁs’l AL ? 1¥i4 Sequence <220>

<223> Mut agen <221> VAR ANT c222> 2 ", ~, ~1 55 <223> Xaa = Aib
(al pha<2an®t noi sobutyric acid) <221> VAR ANT C222> 26 <223> Xaa = A6C

(1- am<42d141-Wycl ohexanecar boxylic acid) c221> VAR ANT <222> 29
<212> PRT
<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT

& <222> 2

<223> Xaa = Aib (alpha-amincisobutyric 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 Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = D-Axg

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus

<400> 48
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> VAR ANT <222> <223> thi s sequence
has an am dated c-term nus <400> 117 Hs Xaa Qu Ay Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu Qu Ay 15 10 15 Gu Ala Ala Lys Qu Phe Ile Ala Trp
Xaa Val Lys Xaa Arg -~ ° 20 25 30 c210> 118 <211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Mutagen <221> VARI ANT <222> 2, 18 <223> Xaa
= A b (al pha-ami noi sobutyric acid) c22)> VARI ANT <222> 26 <223> Xgd ="A6c -
(1- am no- 1- cycl ohexanecar boxyl i c aci d) <221> VARI ANT c222> 29 <223> Xaa =
bet a- Al a (bet a-al ani ne) <221> VARI ANT c222> <223> this sequence has an

am dated c-term nus =<400> 118 Hs Xaa u Gy Thr PhesThr Ser Asp Val Ser
Ser Tyinleuw HanEhylh Bhd(1dbn1E urXaauAlad Lys xghurdehe Ile Ala Trp Xaa Val
Lys Xaa Arg 20 28 30 <210> 119 c2411> 30 <212> PRT3&213> Artificial Sequence
<220> <223> Mt agen SG <221> VARI ANT c222> 2, 18 <223> Xaa = A b

(al pha2a®i di sobutyric acid) c221> VARl ANT <222> 26 <223> Xaa = A6C

(1-anté§%?§% cl ohexanecar boxyl i c acid) <221> VAR ANT <222> 28 <223> Xaa =
N- epsi - % Qylilysine <221> VARI ANT c222> 29 <223> Xaa = beta-Al a
(betafa aniﬁe?ﬁk%éiﬁ%%'%FﬁNT << ' <222> <223> this sequence has an am dated
C-termmpys

<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
L <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 Glu Phe Ile Ala Phe Leu Val Lys Xaa Arg
20 25 30

<210> 51



<400> 119 His Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1
510 15 Au Xaa Ala Lys Qu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg 20 25 30
<210> 120 c211> 30 <212> PRT <213> Artificial Sequence <220> c223> Mitagen
<22| > VARI ANT <222> 2, 18, 19 c223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 26 223> Xaa = A6c (1-am no-1-cycl ohexanecarboxylic

aci d) <221> VARI ANT <222> 29 <223> Xaa.,> beta-Al a (beta-al anine) <2213
VARI ANT <222> <223> this sequence has g{ﬁ am dated c-term nus <400> 120 Hi s
Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15 du
Xaa Xaaihyssddu Phe Ile Ala Trp Xaa Val Lys Xaa Arg 20 25 30 ~ ~ ~I :C .,
., 1 ~,<2125iPrRT - .J 57 c210> 121 <211> 30 <212> PRT <213> Artificial
Sequenca 322> £ <223 >sdvdhiteagen <221> VARI ANT <222> 2, 18, 19 <223> Xaa = Aib
(al pha-am noi sobutyric acid) <221> VARI ANT <222> 10, 14, 26 c223> Xaa = A6¢C
(1- ami ¥891- cycl ohexanecar boxyl i c acid) <221> VARI ANT <222> 29 <223> Xaa =
bet a- AI% 3¢ DEtTE94T ani ne) <221> VARI ANT <222> ¢223> this sequence has an

am dat<ez(1 9‘\5%&%%”5 <400> 121 His Xaa Qu Gy Thr Phe Thr Ser Asp Xaa Ser
Ser Tyr,-Xa y 1 510 15 Qu Xaa Xaa Lys Gu Phe Ile Ala Trp Xaa Val

2
Lys )Qu%2 Lgxégg:2§&ﬁ3Qa1pha—aminoisobutyric acid)

<221> VARIANT
<222>
<223> this sequence 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
RN Gln Ala Ala Lys Glu Phe Ile Ala Phe Leu Val Lys Xaa Arg
’ 20 25 30

¢y

<210> 52

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 25
<223> Xaa = Nal (naphthylalanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-~terminus

<400> 52
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 Xaa Leu Val Lys Xaa Arg
20 25 30

<210> 53

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29



<210> 122 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mit agen
c221> VARI ANT - % <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)
<221> VARI ANT c222> 30 c223> Xaa = D-Arg <221> VARI ANT <222> <223> this
sequence has an am dated c-term nus c400> 122 H's Xaa Qu Gy Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 Gn Ala Ala Lys Qu Phe Ile
Ala Trp Leu Val Lys Xaa Xaa 20 25 30 <2d40> 123 .i i, . s%,~i , _ ~"1 50
<211> 30 <212> PRT <213> Artificial Sequence <220> c223> Mitagen ‘221>
VARI ANT <222> 2, 29 c223> Xaa = A b (al pha-am noi sobutyric acid) <221>
VARl ANT 252222 30.,52233nXad0 150 rduysy 2241 YARI ANT <222> <223> thi s sequence
has an am dated c-term nus <400> 123 His Xaa Qu Ay Thr Phe Thr Ser Asp
Val Ser2ServaRyaNlLeu Gu Ay 1 5 10 15 G n Ala Ala Lys Qu Phe Ile Ala Trp
Leu Vak2py<2Xazb Xaa 20 25 30 <210> 124 <211> 30 <212> PRT <213> Artificial
Sequerr@é3x22e>" 222 3aMERYEA2 LI T > VARI ANT ¢222> 2 ¢223> Xaa = Ai b

(al pha-2 En QJoi sobTutyri c acid) <221> VARIANT . ~ <222> 29 <223> Xaa =
bet a- élz 21 bEEa2dl ani ne) c221> VARI ANT <222> 30 c223> Xaa = D-Arg

<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 = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 25
<223> Xaa = Nal (naphthylalanine)

<221> VARIANT
<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 = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus



<Ry

<221> VARI ANT <222> <223> this sequence has an am dated c-term nus c400>
124 Hs Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Ay 1 5 10
15 dn Ala Ala Lys Gu Phe Ile Ala Trp Leu Val Lys Xaa Xaa 20 25 30 c210>
125 <211> 30 59 c212> PRT <213> Artificial Sequence <220> <223> Mut agen
<221> VARI ANT <222> 2 ¢223> Xaa = A b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 29 <223> Xaa = beta-Ala et a-al ani ne) <221> VAR ANT <222> 30
<223> Xaa = D-Lys <221> VARI ANT <222> 23> this sequence has 'an-ani dat ed
c-termnus <400> 125 H's Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Qu Gy 1510 15 G@n Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Xaa
Xaa 2Q4g5. 3@ <210> 126 c211> 30 <212> PRT <213> Artificial Sequence <220>
<223> uWHt:age01€ 22 >TiARhANTr <@RA2zs2 va228r Xaa Tvr Alde Galb pha- am noi sobutyric
aci d) «221> VARI ANT x222> 29 <223> Xaa = beta-Al a (beéta-al anine) c221>
VARI ANTn 222 21 = 228G uhPke sidquisiic @hhdsudirlapfdaredr -t er mi nus c400> 126 Hi s
Xaa G u Ay Thr 2he Thr Ser Asp ¥al Ser Ser Tyr L¥Uu Gu dy 1 5 10 15 A n
Ala Ala Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 127
<211>30%%2$2> PRT

< 1>

<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)

<221> VARIANT
<222>
<223> this sequence 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 Arxrg
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 Xaa 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



G0 ° c213> Artificial Seauence <220> <223> Mitagen <221> VARI ANT <222> 2,
Ai b (al pha-am noi sobutyric acid) <221> VARI ANT <222> <223>

29 <223> Xaa =
this sequence has an am dated c-term nus <400> 127 Hs Xaa Gu Ay Thr Phe

Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10 15 A n Ala Arg Arg G u Phe
c210> 128 <211> 30 <212> PRT

Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 ' . )
gen <221> VARI ANT <222>.2'<223>

<213> Artificial Sequence c220> <223> ,
Xaa = Ai b (al pha-am noi sobutyric acid) 21> VARI ANT <222> 29 <223> Xaa =
bet a- Al a (bet a-al ani ne) <221> VARI ANT <222> <223> this sequence has an

ami dated c-termi nté% c400> 128 His %aa Gu Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr_J.gu udy 151015 dn Ala Arg Arg Qu Phe Ile Ala Trp Leu Va
Arg Xaa<Ang 25 30 c210> 129 <211> 30 <212> PRT <213> Artificial Sequence
<220> <223> M4t agen <221> VARI ANT <222> 2 <223> Xaa = Al b

(al pha-<aThRai S0 A §e<ﬁ%hgg 61 <221> VAR ANT <222> 29 <223> Xaa =
bet a- Al a (bet a-al ani ne) <221> VARI ANT <222> 30 <223> Xaa =
N- epsi [<GA%t et r adecanoyl - | ysi ne <221> VARI ANT <222> ¢223> this sequence has

a hydr oXyPattedagert er m nus

<221> VARTANT
<222> 2, 29
<223> Xaa = Aib (alpha—aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N—epsilon—decanoyl—lysine

{‘i <400> 58
A His X
: aa Glu Gly T?r Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
10
Gln Ala Ala gys Glu Phe Ile Ala Trp Leu val Lys Xaa Xaa o
0 25 30

<210> 59

<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—decanoy1—lysine

<221> VARIANT
<222>

<223> this Sequence has an amidated c-terminus

<400> 59

<212> PRT
<213> Artificial Sequence

<223> Mutagen



., , <400> 129 Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu
Glu Gy 151015 dn Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30 c210> 130 c221> 31 <212> PRT <213> Artificial Sequence <220> <223>
Mit agen <221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric
aci d) <221> VAR ADIT <222> 30 <223> Xaa = N-epsilon-tetradecangyl.-l: ySi ne
<221> VARI ANT <222> <223> this sequenceghas a hydroxyl ated c- term nus “<400>
130 Hs Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du dy 1 5 10
15 dn Ala Ala Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Ay 20 25 30
<210> 131 c211> 31 <212> PRT <213> Artificial Sequence <220> <223> Mit agen
<221> ‘\?/&RTAWI@IQD 2, 29, 31 <223> Xaa = A b (al pha-ani noi sobutyric acid)
<227> > 30 022 > Xaa = N-epsilon-tetradecanoyl-1ysine
<221> ;?&ﬁ%ﬁ% 2]% 52’2%? SHPRICES éltﬁﬁéjncé hds a hydroxyl ated c-term nus c400>
131 HigoXaa, Gy d Yy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu u Gy 1 5 10
15 A noBba Ada Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Xaa 20 25 30
<210> 32> 0c2kl> BEpsPil2>aRbag213>vAdd fi ci al Sequence ~. <220> c223>
Mut agen <221> VARI ANT <222> 2, 29

<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 = Aib (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 sequence has an amidated c-terminus

<400> 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 Ile Ala Trp Leu Val Lys Xaa Arg Xaa
20 25 30

<210> 62

<211> 33

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen



Al b (al pha-am noi sobutyric acid) c221> VARI ANT c222> 30 <223>

<223> Xaa =
Xaa = N-epsilon-tetradecanoyl -1ysine c221> VAR ANT <222> 31 c223> Xaa =

D Ala <221> VARI ANT <222> <223> this sequence has a hydroxyl ated c-term nus
<400> 132 His Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1
510 15 dn Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Xaa 20 25
30 <210> 133 c211> 32 <212> PRT c213> Anbificial Sequence <220> c223> |
Mut agen <221> VARI ANT c222> 2,29, 31 <223> Xaa = A b (al pha-amni noi sobutyric
aci d) <2?2115 VARI ANT <222> 32 ) : ~ i 63 €223> Xaa =

c222> <223> this sequence has

N- - epsilgn: tet taliecanoyl - 1 ysi ne <221> VARI ANT
S <400> 133 His Xaa GQu @y Thr Phe Thr Ser Asp Val

a hydroxyhatgd C-t.ermn
Ser Ser Tyr Leu Célg) éﬁ’flﬂlf"?lfﬁli@“@’ﬁ%laaidﬂ\l a Arg Gu Phe Ile Ala Trp Leu
Val Arg2Xaa VArganéaa Xaa 20 25 30 <21 0> 134 <211> 32 <212> PRT <213>

Artificicak> Sequence <220> - - <223> Mutagen c221> VAR ANT <222> 2, 29 <223>
Xaa = Ai’B3% #lepha-tent rmdias 0beHay ki 4 @) d) €221> VARI ANT <222> 31 <223> Xaa =

bet a- Al a_( bet a-al ani ne) <221> VARI ANT <222> 32 <223> Xaa =
N-epsi I\t &pF&ECanoyl - 1 ysine <221> VARIANT c222> <223> this sequence has
a hydr ngi atxéd c-termnus
> Xaa = N~ep31lon—octanoyl—lysine
<400> 62
His Xaa Glu Gly T?r Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
10
Gln Ala Ala L X -
zgs aa Phe Ile Ala Trp Leu Val Lys Xaa Arg Xaa Arg
. 25 30
aa
<210> 63
<211> 31
<212> PRT

<213> Artaficial Sequence

<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> 31

<223> Xaa = N—epsilon—octanoyl—lysine

e,

<221> VARIANT

<223> this sequence has an amidated c-terminus

<210> 64

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen



<400> 134 His Xaa AQu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy
.. .- 1510 15dn Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa
Xaa 20 25 30 c210> 135 <211> 32 <212> PRT <213> Artificial Sequence <220>
<223> Miutagen <221> VARI ANT c222> 2,29 <223> Xaa = Aib

(al pha- am noi sobutyric acid) <221> VARI ANT <222> 32 ¢223> Xag: =1

N- epsi | on-t et radecanoyl -1 ysi ne _, 64<221> VARI ANT c222> c2435" t hr s
sequence has a hydroxylated c-term nus c400> 135 H's Xaa Qu Ay Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10 15 A n Ala Ala Arg G u Phe
Ile Ala Trp Leu Val Arg Xaa Arg Gy Xaa 20 25 30 c210> 136 <211> 31 <212>
PRT <2a3> MeriANTci al Sequence <220> <223> Mutagen <221> VARI ANT <222> 2
c223><¥zx 2 Al b (al pha-am noi sobutyric acid) c221> VARI ANT <222> 30 c223>
Xaa —<?@%p§fﬂ<?onAﬂ%t@éa%a%WlW%WéC@fi VARI ANT c222> 31 <223> Xaa =
beta lg] @l anine) c¢221> VARIANT <222> <223> this sequence has a
hydr 04 5 C-termnus c400> 136 His Xaa GQu Ay Thr Phe Thr Ser Asp Val

Ser SQ523>erageuch5LA@ay Heta-dQnlhed N Ala Ala Arg Qu Phe Ile Ala Trp Leu

Val Arg Ay Xaa Xaa " ' 20 25 30 <210> 137 <211> 31 <212> PRT <213>
Artifikerrd vBerguence c220> <223> Mut agen <221> VARI ANT <222> 2, 31
<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-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

:9-";11:

<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 Axrg Xaa Arg Xaa
20 25 30

<210> 66

<211> 30

<212> PRT

<213> Artificial Sequence



.
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<223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 30 <223>
Xaa = N-epsilon-tetradecanoyl -1ysine .; GBS <221> VARI ANT <222> <223> this
sequence has a hydroxy-ated c-term nus c400> 137 Hs Xaa Qu Ay Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10 15 A n Ala Ala Arg G u Phe
Ile Ala Trp Leu Val Arg Ay Xaa Xaa 20 25 30 <210> 138 <211> 31_.;5.,21%? PRT
<213> Artificial Sequence <220> <223> {Mutagen <221> VARI ANT <222> i’,"‘j29
c223> Xaa = Al b (al pha-am noi sobutyric acid) <22l > VARI ANT <222> 31 c223>
Xaa = Ado (12-am nododecanoi c acid) <221> VARI ANT <222> c223> thi s sequence
has a hydroxylated c-term nus <400> 138 Hs Xaa Gu Gy Thr Pre Thr Ser Asp
Val Ser2@er Tyr Leu Qu Ay 1 5 10 15 dAn Ala Ala Arg Au Phe Ile Ala Trp
Leu VaP23xr udessnArg Xaa 20 25 30 <210> 139 <211> 31 x~~ ~, <212> PRT "'
<213> Artificial Sequence <220> <223> Mitagen c221> VARI ANT <222> 2, 29
<223>° IANAT(al pha- ami noi sobutyric acid) ¢221> VARl ANT ¢222> 31 <223>
Xaa :z y galz-_agggoﬂqggcn%q ig acid <2212 VAR ANT, 5222> c223> this sequence
has an”am daf ed 2<ter m nus c4005° 136" 88 <

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

A%

<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 Glu Phe Ile Ala Trp Leu Val Lys Gly Arg
20 25 30

P <210> 67

<211> 30
<212> PRT
<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 1
<223> Xaa = Tma-His (N,N-tetramethylamidino-histidine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 67
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 Gly Arg
20 25 30

<210> 68

<211> 31

<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



Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 15
Gn Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa 20 25 30 <210>
140 <211> 31 c212> 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
5 ~'. <222> 30 c223> Xaa = N-epsilon-tetradecanoyl-lysine <221> VARl ANT
<222> 31 <223> Xaa = D- Ala <221> VARIA T~1T c222> <223> this sequence!has
a hydroxylated c-term nus c400> 140 H's Xaa GQu Ay Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu Qu dy 1 5 10 15 A n Ala Ala Arg Gu Phe Ile Ala Trp Leu
Val Acged y1Xaa Xaa 20 25 30 <210> 141 <211> 32 <212> PRT = . <213>
Artifkeial xSequeace4- (262205 t0228 -Muttagene a2 11 peAREANT <222> 2, 31 <223>
Xaa = Ai b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 32 c223> Xaa =
N- epsib - Vet ddecanoyl -1 ysi ne <221> VARI ANT <222> ¢223> this sequence has
a hydf%&?})? ated c-termnus <400> 141 Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val
Ser  S&f Ty F e e T §P° B AT IB D I & R"N a Ala Arg Gu Phe Ile Ala Trp
Leu Vg, Args@y Arg Xaa Xaa 20 25 30 <210> 142 c211> 32 c212> PRT <213>
Artif el alaaSenrensens 280> 162232 MY agenser22d> tYARIANG <222> 2 <223> Xaa =
Ai b (ahlpha-am noisobutyric acid) <223> VARI ANT <222>131

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg Xaa

20 25 30

<210> 69

<211> 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-aminocethyl)-l-carboxymethil-piperazine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 69
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 Gly Xaa
20 25 30

<210> 70

<211> 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-Al a (beta-al anine) c221> VARI ANT <222> 32 <223> Xaa =
N- epsi | on-t et radecanoyl -1 ysi ne <221> VARI ANT <222> ¢223> this sequence has
a hydroxylated c-term nus <400> 142 H's Xaa GQu Ay Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu Qu dy 1 5 10 15 A n Ala Ala Arg Gu Phe Ile Ala Trp Leu
Val Arg Ay Arg Xaa Xaa 20 25 30 c210> <211> <212> <213> <220> <223> 143 30
PRT Artificial Sequence Mitagen <221> VARI ANT <222> 2, 29 c223> Xaa = A b
(al pha-am noi sobutyric acid) <221> VA ANT <222> 20 ¢223> Xaa =
N-epsi | on-oct anoyl -1 ysi ne <221> VARI ANT <222> <223> this sequence has an
am dated3:cxber#paus-<4003ck431dd.geXaa A u Gy Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Qu dy 1 5 10 15 [ '". B dn Ala Ala Xaa Qu Phe Ile
Al a Trp2ley2WadNTLys Xaa Arg 20 25 30 <210> 144 <211> 30 <212> PRT <213>
Artl fi<érat 3%eqitence c220> <223> Miutagen <221> VARI ANT <222> 2, 29 <223> Xaa

Ai b <GabpRasanii6i Sotdt JiinecdRild) ! €22 IS VVARIANFLRZ 223190 <223> Xaa =
N-epS| I9 fﬁ“f?ﬂr canoyl -1ysine <221> VARI ANT <222> c223> this sequence has
an am g erm nus <400> 144 H's Xaa Qu Ay Thr Phe Thr Ser Asp Val
Ser SQrZZ yrthg:gl% guelncg Xa; a5i gi'pld%§ec§]cntéiln‘3nﬁ‘£a Xaa Gu Phe lle AI a_ T!‘p Leu
Val Lys Xaa Arg 20 25 30 <210> 145 <211> 30 <212> PRT <213> Artifici al
Sequenraeox<220> <223> Mit agen

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
<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> 71
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 Ile Ala Trp Leu Val Lys Xaa Axrg
20 25 30

<220> 72

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> 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



i

<221> VARI ANT c222> 2) 29 ' <223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 20 <223> Xaa = N-epsil on- hexadecanoyl -1ysi ne c221>

VARI ANT c222> <223> this sequence has an am dated c-term nus <400> 145 Hi s
Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15 dn
Ala Ala Xaa Gu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 303<210> 146
<211> 30 69 <212> PRT c213> Artificigf 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-octanoyl-1ysine <221> VAR ANT <222> 29 <223>
Xaa =cbetmesAht (het@uabanimne)ala Tri<22d VaVARFANEa 222> <223> thi s sequence
has an am dat ed26-term nus <400>2946 H's Xaa Qu @y Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu Qu Ay 15 10 15 A@n Ala Ala Xaa Qu P2:e Ile Ala Trp
Leu VaPl®ygd3Xaa Arg 20 25 30 <210> 147 <211> 30 <212> PRT <213> Artificial
Sequeniég!<390> c223> Mitagen <221> VARI ANT c222> 2 <223> Xaa = Ai b

(al phé-zéﬁ iggstobutyré' c acid) i <221> VARI ANT <222> 20 <223> Xaa
N- epsi-Foh- {6t F adedansyI'<15si ne c221> VAR ANT <222> 29 223> Xaa = beta-Al a
(bet a-ab@ni ne) <221> VARI ANT <222> <223> this sequence has an ani dat ed

C-ter mps 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> 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-His (N-methyl histidine)

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARTIANT
<222> 29
<223> Xaa = beta-Ala {(beta-alanine)

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus

<400> 74
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
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c400> 147 Hs Xaa Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu u dy 1
510 15 An Ala Ala Xaa Gu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30
~0 :' ~,w, w <210> 148 <211> 30 <212> PRT <213> Artificial Sequence
<220> <223> Mut agen <221> VARI ANT <222> 2 <223> Xaa = Al b
(al pha-ami noi sobutyric acid) c¢221> VARI ANT <222> 20 <223> Xaa;® .. . 3
N- epsi | on- hexadecanoyl -1 ysi ne ¢221> VARIANT = <222> 29 ' ~ <223> Xaa ="
bet a- Al a (bet a-al ani ne) <221> VARI ANT <222> <223> this sequence has an
am dated c-term nus c400> 148 H's Xaa Qu Gy Thr Pre Thr Ser Asp Val Ser
Ser Tyr Leu Qu2@y 1 5 10 15 G nsAla Ala Xaa GuzfPre Ile Ala Trp Leu Val
Lys Xaa Arg 20 25 30 <210> 149 c211> 30 <212> PRT <213> Artificial Sequence
<220> <k22835Mut agen , <221> VARI ANT <222> 2, 29 c223> Xaa = Aib
(al pha2aht idi sobutyric acid) <221> VARI ANT c222> 20 <223> Xaa =
N—epsﬁﬁgﬁfdﬁFa oyl -1 ysine <221> VARI ANT c222> <223> this sequence has an
ani dat*é EfFéfﬂﬁ 88 24965°°149 His Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr,heu Gu Ay 1 510 15 An Ala Ala Xaa Gu Phe Ile Ala Trp Leu Va
Arg XagoAY GrneQqen 30 <210> 150 <211> 30 <212> PRT <213> Artificial
Sequence <220>

<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
Gln 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-aminoisobutyric 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 Arg
20 25 30



<223> Mutagen c221> VARI ANT <222> 2, 29 <223> Xaa = Al b

(al pha-aneznoi sobutyric acid) <221> VAR ANT <222> 20 <223> Xaa =

N-epsil on-tetradecanoyl -l ysi ne c221> VARTANT c222> <223> this sequence has
an am dated c-term nus <400> 150 His Xaa Qu Ay Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu Qu Gy 1 5 10 15 AGn Ala Ala Xaa Qu Phe Ile Ala Trp Leu
Val Arg Xaa Arg 20 25 30 <210> 151 <2 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 c222> 20 c223> Xaa =

N- epsi | on- hexadecanoyl -1 ysi ne <221> VARTANT <222> <223> this sequence has
an am<dag-ed7c-term nus <400> 151 His Xaa Qu Ay Thr Phe Thr Ser Asp Val
Ser SeepilynoLeu Gu Ay 1 5 10 15 An Ala Ala Xaa Gu Phe Ile Ala Trp Leu
Val Axgixa&RArg 20 25 30 <210> 152 <211> 30 <212> PRT <213> Artifici al
Sequeréd&3> AFRikizlad 8228 eMut agen <221> VARI ANT ¢222> 2, 29 <223> Xaa = Ai b
(al pha-am noi sobutyric acid) <221> VAR ANT <222> 20 <223> Xaa =

N-epsi:g%:- %%ggne%yl -lysine <221> VARI ANT c222> <223> this sequence has an
am dat’éd” c-tef i nus <400> 152 His Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser
Ser Typ,lewdAdy 1 5 10 15 An Ala Ala Xaa Gu Phe Ile Ala Trp Leu Val
Arg XaaAr@ 20 25 30 <210> 153 <211> 30 <212> PRT c213> Artificial Sequence

<220><223> Xaa = A1b (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = A6c (l-amino-1l-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
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = A5c (l-amino-l-cyclopentanecarboxylic acid)

<221> VARIANT
<222>
<223> this sequence 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 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 79

<211> 30

<212> PRT

<213> Artificial Sequence
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c223> Mut agen <221> VARI ANT <222> 2) 29 c223> Xaa = Al b

(al pha-am noi sobutyric acid) <221 > VAR ANT <222> 20 <223> Xaa =

N- epsi | on-oct anoyl - ysi ne <221> VARI ANT <222> <223> this sequence has an
am dated c-term nus <400> 153 H's Xaa u @y Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu u Ay 15 10 15 An Ala Lys Xaa Gu Phe Ile Ala Trp Leu Val
Arg Xaa Arg 20 25 30 <210> 154 <211> <212> PRT <213> Artificial ~Sequence
<220> <223> Mutagen . T r_i.:i~ <221> VARl ANT <222> 2, 29 (~_J 73 <223>
Xaa = Ai b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 20 <223> Xaa =
N-epsi |l on-t et radecanoyl -1 ysi ne <221> VARI ANT <222> <223> this sequence has
an ankzat-ed c-term nus <400> 154 Hs Xaa GQu @y Thr Phe Thr Ser Asp Val
Ser Ser23pyrutamenG@u Ay 1 5 10 15 A n Ala Lys Xaa Gu Phe Ile Ala Trp Leu
Val Arg Xaa Arg 20 25 30 <210> 155 <211> 30 <212> PRT <21 3> Artificial
Sequehtd ><PPORNE223> Mut agen <221> VARI ANT <222> 2, 29 <223> Xaa = Ai b

(al phé@%ﬁi 0O sobut yri ¢ aci d) c2§1> VAR AET <222> 20 <223> Xaa =

N- epsifon- AdkadetansyP it yE e @99 PE YA ANT <222> <223> this sequence has
an anigated,gr@rm nus <400> 155 His Xaa Au Gy Thr Phe Thr Ser Asp Val
Ser SejosLybgleu GQu Ay 1 5 10 15 A n Ala Lys Xaa Gu Phe Ile Ala Trp Leu
Val AcgpiXagafr-gp201a25 30

<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 Glu Gly
1 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-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A5c (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 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



c210> 156 <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)
c221> VARI ANT <222> 20 <223> Xaa = N-epsil on-octanoyl-1ysine n;? .~~~
. o 74 <221> VARI ANT <222> <223> this sequence has an am dated c- t er mi nus
<400> 156 Hs Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu u dy 1
510 15 dn Ala Arg Xaa Qu Phe Ile Alg Trp Leu Val Arg Xaa /Arg 20,25 30
<210> 157 <211> 30 <212> PRT <213> Art4%i ci al Sequence c220> <223> Mit agen
<221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221> VARl ANT, <222> 20 <223> Xaa = N-epsi |l on-tetradecanoyl -1 ysi ne c221>
VAR AN 2 $2222 1:%%5 Eh§ énquggggtm,g anhgam dated c-term nus c400> 157 His
Xaa u Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10 15 dn
Al a Axg2XaantiantPhe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 158 r ~
~ <2| ¥2230 c212> PRT <21 3> Artificial Sequence <220> <223> Mitagen <221>
VARI ANF2&2223s Bepgernc2?Bas Xaaam dAb¢d (Cakpheinasn noi sobutyric acid) <221>
VARI ANT <222> 20 <223> Xaa = N-epsil on-hexadecanoyl -l ysin <221> VAR ANT

< > <4 n i -ternmn
222> 2297351 hi 3, sequepce has_an, amidated g-termnus

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 = Aib (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 = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 10, 14
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus

<400> 83
His Xaa Glu Gly Thr Phe Thr Ser Asp Xaa Ser Ser Tyr Xaa Glu Gly



e

~s <400> 158 H's Xaa Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu GQu
Gy 1 5i0 15 dn Ala Arg Xaa Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25
30 <210> 159 <211> 30 c212> PRT <213> Artificial Sequence <220> <223>
Mut agen c221> VARI ANT <222> 2) 29 <223> Xaa = Al b (al pha-am noi sobutyric
acid) _ c221> VAR ANT <222> 20 <223> Xaa = N-epsil on-decanoyl -l1ysi ne <221>
VARI ANT <222> <223> this sequence has an am dated c-termnmi nus <400> 159 Hi s
Xaa u Ay Thr Phe Thr Ser Asp Val Ser” Ser Tyr Leu Qu dy 1 5 10 15 dn
Ala Arg Xaa Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 160
<211> 30 c212> PRT ¢213> Artificial ;fequence <220> <223> Mit agen 4- a <22| >
VAR Abln 9223221 2 L§2232 Xaa 17e Allh ) pba-wanm ngd sebulyri c acid) <221> VARI ANT
c222> 20 c223> Xaa = N-epsilon-oztanoyl -1ysine <2@1> VARI ANT <222> 29 <223>
Xaa = beta-Al a (beta-al anine) <221> VAR ANT c222> <223> this sequence has
an ancddtedic-termnus c400> 160 7G His Xaa GQu Ay Thr Phe Thr Ser Asp
Val S&f18efTyr Leu Qu Ay 1 5 10 15 An Ala Ala Xaa Gu Phe Ile Ala Trp
Leu VAE A& gR%lafachr 20 25 30 <210> 161 <211> 30 <212> PRT <213> Artificial
Sequente <2205 <i§g> Mitagen <221> VARI ANT <222> 2

<220>

<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric 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> 84
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

<211i> 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 = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 85
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 Xaa Val Lys Xaa Arg
20 25 30

<210> 86



Ve
e

<223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VAR ANT %''"' <222> 20 c
<223> Xaa N- epsi | on-t et radecanoyl -1 ysi ne ¢c221> VARI ANT <222> 29 <223> Xaa
= beta-Ala (beta-al anine) <221> VARI ANT c222> <223> this sequence has an
am dated c-term nus <400> 161 Hs Xaa Au Gy Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Gu Ay 1 5 10 15 Adn Ala Ala Xaa Gu Phe Ile Aa Trp, Leu Val
Arg Xaa Arg 20 25 30 c210> <211> <212> <213> <220> <223> 162 30:PRT’
Artificial Sequence Miutagen <221> VARMANT <222> 2 <223> Xaa = Aib
(al pha-am noi sobutyric acid) <221> VARI ANT c222> 20 <223> Xaa =
N- epsi.qn- hexadecanoyl -1 ysi ne <221> VAR ANT c222> 29 <223> Xaa = beta-Al a
(bet azgbankie) c221> VAR ANT <222> v ': | . 77 c223> this sequence has an
am datad>cai@rn IS s&fddee 162 Hs Xaa u Gy Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Qu Ay 15 10 15 Adn Ala Ala Xaa Gu Phe Ile Ala Trp Leu Val
Arg XeOArg 20 25 30 <210> 163 <211> 30 <212> PRT <213> Artificial Sequence
<220><%223%199gfagen c221> VARI ANT <222> 2 .:" <223> Xaa = Aib
(al ph %Ln nai %\?putyri c acid) <221> VARI ANT <222> 20 ¢223> Xaa =

n_

>

N-epsiaj R%I@noyl -lysine <221> VARI ANT <222> 29 c223> Xaa = beta-Al a

22
(beta;g§3ankgg8L Aib (alpha-aminoisobutyric 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
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> 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 has 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 Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30
<210> 88
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 18, 29



<221> VARI ANT <222> ¢223> this sequence has an am dated c-term nus <400>
163 Hs Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Ay 1 5 10
15 dn Ala Ala Xaa Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 ' <210>
164 ' ' <211> 30 <212> PRT c213> Artificial Sequence c220> c223> Mt 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-epsilon-octanoyl -1ysine c221> VAR ANT
<222> <223> this sequence has an am dat'ed c-term nus nr, j 1~""1 7g
<400> 164 His Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1
5 10 15, dp AaAl g,k ﬁa-gmk'nﬁ@%m\éy"ri@'a?clﬂp Leu Val Xaa Xaa Arg 20 25 30
<210> 16S <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mit agen
<221> YARI ANRTx5222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221><MARI ANT <222> 28 <223> Xaa = N-epsilon-tetradecanoyl -1ysine <221>
VARl AMI23<2222 =<R@3X 1t fimsi0S egyehciesxdaascamvosyii idatedi)c- t er m nus <400> 165 Hi s
Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Ay 1 5 10 15 @n
Al a AFRPyEAdANTPhe |1e Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 166
<211>7 ><§ 2> PRT <21%} Artific aAD Sequence <220> <223> Mitagen <221>
VAR ANT 22235 3§999'°20955 *Xat 2 WD “( & prhas ami noi sobutyri ¢ acid) <221>
VARl AN 5s288> 28 c223> Xaa = N-epsil on-hexadecanoyl -1ysi ne <221> VARI ANT
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> 89
<211> 30

§F <212> PRT
e <213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 23, 26
<223> Xaa = A6c (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 Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 18, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 23, 26
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)



Fiadils

<222> <223> this sequence has an am dated c-term nus <400> 166 His Xaa G u
Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu @y 1 5 10 15 dn Ala Ala
Lys Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg S0~ . ') 20 25 30 <210>
167 <211> 30 <212> PRT c213> Artificial Sequence <220> <223> Mut agen <221>
VARI ANT <222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221»
VARI ANT <222> 28 <223> Xaa = N-epsilon; oct anoyl -1ysine <221> VARl ANT” <222>
<223> this sequence has an am dated c- Zermi nus <400> 167 Hi s Xaa G u Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 A@n Ala Ala Arg
AQu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 168 <211> 30 c212>
PRT <2483> #Artiavirci al Sequence <220> <223> Mut agen <221> VARI ANT _ ¢222> 2,
29 <223»-Xaa = Al b (al pha-am noi sobutyric acid) <221> VAR ANT c222> 28
C223><Xda thiN epsidron-rexadeganaydd kysimens221> VARI ANT <222> ¢223> this
sequence has an am dated c-term nus <400> 168 H's Xaa Qu Gy Thr Phe Thr
Ser A§‘b0(\7a|908er Ser Tyr Leu Gu dy 15 10 15 An Ala Ala Arg Gu Phe Ile
Al a THp® %68 ¥/ G%@ééFth%PeAFar f@rz?%@akff@ﬁ%@%iﬂﬁ%oG%’-212> PRT v 1)

>
c213 rtfa Igﬁ %ﬁueghe Xaa Ala Trp Xaa Val Lys Xaa Arg

25 30

<210> 91

<211l> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric 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 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> 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-amino acid cyclohexylalanine)

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus



l‘(‘.p‘:

c220> <223> Mut agen <221> VARI ANT c222> 2, 29 <223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VAR ANT <222> 28 c223> Xaa =

N- epsi | on-decanoyl -l ysi ne <221> VARI ANT <222> <223> this sequence has an
am dated c-term nus <400> 169 Hs Xaa Au @y Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu u dy 1510 15 dn Ala Ala Arg Gu Phe Ile A:aTrp Leu Val
Xaa Xaa Arg 20 25 30 c¢210> 170 c211> 30 c212> PRT <213> Artificial Sequence
<220> €223> Mutagen <221> VARI ANT <2228 2, 29 <223> Xaa = Ai b

(al pha- am noi sobutyric acid) <221> VAR ANT <222> 28 <223> Xaa =

N-ep5| I on cg)%t anoyl -1ysi ne <221> VARI ANT c222> 0223> thi S sequence has an
am daf, us,,c400> 0 H| Thr Ser Asp Val Ser
Ser TEIE I_X%u (arumcgsrhf % 8}11 %SPAI ger %IyTg uxaﬁh ﬂ:&g Al a Trp Leu Val
Xaa Xad, Ahd 20 25 ?un<ageoalé7éa<2;plze§%§2}1}%>xgmr 213> Artificial Sequence
<220> <223> Muit agen ~ ~ ~235~ ',t c221> VAR A ' VT <222> 2, 29 c223>
Xaa = Al b (al pha-am noi sobutyrl c acid) <221> VARI ANT <222> 28 <223> Xaa =
N epskPbr- v@t radecanoyl - | ysi ne <221> VARI ANT <222> <223> this sequence has
an anrdhbtedlc-term nus <400> 171 His Xaa Au Ay Thr Phe Thr Ser Asp Val
Ser Sé?leylPR eu Gu 1510 15 An Ala Arg Arg Gu Phe Ile Ala Trp Leu
Val Xa4'3a&"arg ot fgqéﬂme <210> 172 ' <211> 30 <212> PRT <2I 3> Artificial
Sequengg, <220> <223> Mut agen

<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 27
<223> Xaa = A6c (l-amino-1l-cyclohexanecarboxylic acid)

<221> VARIANT
<222>
<223> this seguence 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 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Xaa Lys Xaa Arg
20 25 30

<210> 94

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminocisobutyric acid)

<221> VARIANT
<222> 10,14
<223> Xaa = A6c (l-amino-1l-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



<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 -1 ysi ne <221>
VARI ANT <222> <223> this sequence has an am dated c-term nus w <400> 172
Hs Xaa Gu Ay Thr Phe Thr Ser As p Val Ser Ser Tyr Leu Gu Ay 1 5 10 15
Gn Ala Arg Arg Gu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25, 30 ,5210> 173
<211> 30 <212> PRT <213> Artificial Seguence <220> <223>" Mut agen“<221>
VARI ANT <222> 2, 29 <223> Xaa = Ai b (alpha-am noi sobutyric acid) <221>
VARI ANT 82 <222> 28 <223> Xaa = N-epsilon-decanoyl -1ysine c221> VAR ANT
<222>,;5223z &hi s15equepge hassandmikdated 6sd LM puscA@0y 173 H's Xaa G u
@y Thig Phe Thr Ser sAsp Val Ser Ser ;§yr Leu Au Gy 1s5 10 15 A n Ala Arg
Arg Goun Phae Ale LAk as1lr pndaue Vala Xga L¥aar-Ar gy2@a2:rg0 <210> 174 <211> 30
<212> PRT <213>2Artificial Sequebte c220> <223> Mot agen <221> VARI ANT <222>
2, 29 <223> Xaa = Aib (al pha-am noi sobutyric acid) <221> VAR ANT c222> 28
<223><XH& 25N-epsi | on-oct anoyl - | ysi ne <221> VARI ANT <222> ¢223> this
sequefiée>hd8 an amidated c-termnus <400> 174 His Xaa Gu Gy Thr Phe Thr
Ser ASp:37al"Ser. Ser Tyr Leu du @y 1510 15 An Ala Lys Arg Gu Phe Ile
Ala Tip Tel % %%é‘éer}freg 20 25 30 c210> 175 <211> 30 <212> PRT <213>
Artifieb@ Sequence

<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 sequence 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

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 16, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 96
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> 97

<211> 30

<212> PRT

<213> Artificial Sequence
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<220> <223> Miutagen <221> VARI ANT c222> 2, 29 <223> Xaa = Aib

(al pha-am noi sobutyric acid) c221> VARI ANT <222> 28 <223> Xaa =

N-epsil on-tetradecanoyl -1 ysine c221> VARI ANT c222> oo ", 83 <223>
this sequence has an am dated c-term nus <400> 175 Hi s Xaa u Gy Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Qu @y 1 5 10 15 Gn Ata Lys Arg GQu Phe
Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 <210> 176 <211> 30 <212> PRT <213>
Artificial Sequence <220> c223> Mut agefr <221> VARI ANT <222> 2, 29 s -'
<223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 28 <223>
Xaa = N epsil on-hexadecanoyl -1ysi ne <221> VARI ANT <222> <223> thi s sequence
has ar2am dated c-term nus <400> 176 Hs Xaa Qu Ay Thr Phe Thr Ser Asp
Val See2BemuilggenLey Gu Ay 1 5 10 15 G n Ala Lys Arg Qu Phe Ile Ala Trp
Leu Val Xaa Xaa Arg 20 25 30 c210> 177 c211> 30 <212> PRT <213> Artificial
Sequeriéel> VERDRY 223> Mut agen <221> VARI ANT <222> 2, 29 c223> Xaa = Aib
(al pha?im doi Sbbadfyric aci d) <221> VAR ANT <222> 30 <223> Xaa =

N- epsi~F Ot 68% anbyP - 1A/ 8P HE LD PP YRIANIE €2 22> <223> this sequence has an
am dat ed >c-vggpm’,fnus c400> 177 Hs Xaa Gu @y Thr Phe Thr Ser Asp Val Ser
Ser Tyb,leygsGu Ay 1 5 10 15

<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 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 = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-1l-cyclohexanecarboxylic 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



FELN

o,
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i nl. dnAaAalLlys Qu Phelle Ala T=p Leu Val Lys Xaa Xaa 20 25 30
<210> 178 c211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mit agen
c221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 30 c223> Xaa = N-epsilon-tetradecanoyl -lysine <221>
VARI ANT <222> ¢223> this sequence has an am dated c-term nus <400> 178 Hi s
Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Ay 1 5 10 15 @n
Ala Ala Lys Gu Phe Ile Ala Trp Leu Vafo Lys Xaa Xaa 20 25 30 <210> 179
<211> 30 <212> PRT <213> Artificial Sequence <220> c223> Mitagen <221>
VARI ANT, 5222> 2, 139 223> Xaa = Al b (al pha-am noi sobutyric acid) c221>
VARl AN} > <2223 3@152@%113(%1%01\&0%9%11&”5 gxadecanoyl -l ysi ne <221> VARI ANT
c222> <223> this sequence has an am dated c-term nus <400> 179 Hs Xaa Gu
Gy The2PheakhantSer Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10 15 An Ala Ala
Lys G<a2Phdolle Aka Trp Leu Val Lys Xaa Xaa 20 25 30 <210> 180 <211> 30
~~ | 21> XPRT= 22135 -Antid-lefedloBexprenesoox2 P> acPP3> Miut agen <221> VARI ANT
<222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VAR ANT
<222>j§§;icé’?§¥‘l\5?aa = N-epsilon-octanoyl -1ysine <221> VARI ANT

<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>
-7 <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



AL

<222> c223> this sequence has an am dated c-term nus <400> 180 His Xaa GQu
@y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du @y 1 5 10 15 dn Ala Ala
Arg Gu Phe Ile Ala Trp Leu Val Lys Xaa Xaa 20 25 30 <210> 181 <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> 30
<223> Xaa = N-epsilon-tetradecanoyl -I y%’ ne <221> VARI ANT <222> <223> this
sequence has an amidated c-term nus <400> 181 His Xaa Qu @y Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu Ay 15 10 15 Gn Ala Ala Arg Qu Phe Ile
Ala Tepyheyayal abys Xaa, X3dn2Q 2re 3l <2ddy 182 c211> 30 c212> PRT <213>
Artificial Sequence <220> <223> Mit agen ~~t~ S ' ' <221> VAR ANT <222>
30 <2232 -Xgarman¥- epsi | on- hexadecanoyl -1 ysi ne <221> VARI ANT c222> <223> this
sequerege2has an am dated c-term nus <400> 184 His Xaa Gu Ay Thr Phe Thr
Ser Asp?Z¥aka&er ASer (IFgnirce(d-Galo@ntabte&rboxiBcCreidll a Ala Arg G u Phe lle
Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 185 <211> 32 <212> PRT <213>
Artifis Jag é 2etfti€nce c220> <223> Mutagen <221> VARI ANT <222> 2, 29 <223> Xaa
= A Db -am noi sqbut.yric aci.d), <221> VARI ANT <222> 32 <223> Xaa =

N- epsi- on>-p08 a"%ﬁf?_lsA;’lgi h}egtééaz]fﬁ“?}A)Rl ANT <222> <223> this sequence has an
am dat.egh -CvhefAgrnus c400> 185 H's Xaa Au @y Thr Phe Thr Ser Asp Val Ser
Ser Typ2deu Gu Ay 1 510 15 An Ala Ala Arg Gu Phe Ile Ala Trp Leu Val
Arg XaazAr ghG ygeXaence h20 aBSard@aVed c-€2Maud 86 c211> 32 c212> PRT

<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

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 24
<223> Xaa = Alb (alpha-aminoisobutyric acid)



c213> Artificial Sequence c220> <223> Mit agen <221> VARI ANT <222> 2, 29
<223> Xaa = Ai b (al pha-am noi sobutyric acid) c221> VAR ANT <222> 32 <223>
Xaa = N-epsilon-decanoyl -1ysine <221> VARIANT ~~J] y~~~~,~ 86 <22i>

VARI ANT <222> 2) 29 <223> Xaa = A b (al pha-am noi sobutyric acid) c221>
VARI ANT <222> 30 <223> Xaa = N-epsilon-hexadecanoyl -1ysine:<221>. VARl ANT
c222> c223> this sequence has an amidated c-termnus <4005>"182 Hi s*Xaa G u
Gy Thr Phe Thr Ser Asp Val Ser Ser Ty8Leu Gu dy 1510 15 dn Ala Ala
Arg Gu Phe Ile Ala Trp Leu Val Lys Xaa Xaa 20 25 30 c210> 183 c211> 30
<212> PRT c213> Artificial Sequence <220> <223> Mitagen <221> VAR ANT c222>
2, 29 s223%xXa@y— Al b (al pha-am noi sobutyric acid) <221> VARI ANT c222> 30
<223> Xaa- 29N epsi | on- oct anoyl - ysi ne <221> VARI ANT <222> <223> this
sequeRrceshasaan bamk dakedbaat ramiinegs <400> 183 His Xaa A u Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 Gn Ala Ala Arg Qu Phe Ile
Al a Trg2leYAYEINTAr g Xaa Xaa 20 25 30 <210> 184 <211> 30 <212> PRT c213>
Artifi¢fat Sequence <220> <223> Mutagen <221> CONFLICT c222> 2, 29 <223>
Xaa = “AfH” t&llbr?zfqaﬁ’?%o%%ﬁ&t ?’Hd@ta‘?;ucd)temmui Lr . . , i. <222> <223> this
sequen%%alq%éan am dated c-term nus <400> 186 His Xaa Gu Gy Thr Phe Thr

el é@rm@yhée{%r%& By vh1Ssch0sd5 Gl alfdequrg Gu Phe Ile

Ala Trp Leu Val Arg Xaa A Xaa 19
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 Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 19
<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> 104

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

£ P Gln Ala Xaa Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg

e 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-cyclohexanecarboxylic acid)



R

AR

20 25 30 <210> 187 <211> 32 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT ' <222> 2, 29 <223> Xaa = Aib (al pha-am-noi sobutyric
aci d) <221> VARI ANT <222> 32 c223> Xaa = N-epsilon-tetradecanoyl -1ysi ne
<221> VARI ANT <222> <223> this sequence has an am dated c-term nus <400>
187 Hs Xaa Gu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu.Gy ,1 5 10
15 dn Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg GIy‘Xaa"QO 25 30
<210> c211> c212> <213> <220> <223> 18¥ 32 PRT Artificial Sequence Mt agen
<221> VARI ANT <222> 2, 29 c223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221> _VARI 12§222> 32 <223> Xaa = N-epsilon-hexadecanoyl -1ysine <221>

VARI ANJ, <224> <223> this sequence has an am dated c-term nus <400> 188 Hi s
Xaa GpbE Yadhr nBheaThr (peek-AsR. M3l Ser Ser Tyr Leu u Qy 89 5 10 15
Gn Ala Ala Arg Ga Phe Ile Ala Trp Leu Val Arg Xaa Arg Ay Xaa 20 25 30
c210><289 w&4kwT32 c212> PRT <213> Artificial Sequence c220> <223> Mut agen
<221><¥ARRI A T~I T c222> 2, 29, 31 <223> Xaa = Ai b ial pha-am noi sobutyric

aci d) <2221 ShA\MRPAMNT ce2ipE> agamepgaled Xakeringepsi | on- oct anoyl -1 ysi ne <221>
VARI ANT c222> <223> this sequence has an am dated c-term nus <400> 189 Hi s

Xaa G0°G y°Thr Phe, Thy, S val  Ser, Ser T 510 15 Gn Al
28 he el T oy o ncSfhe 180 VBl aRTsSet UL bt oy n Ala

Ar Argrz u a Irp Leu a Ar 25 30 ¢210> 190
<2]¥l>G Aiglégé Eﬁg_Glu Phe Xaa Ala Trp Xaa Val Lys Xaa Arg
20 25 30
<210> 106
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 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> 106
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 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-aminoisobutyric acid)

<221> VARIANT
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<213> Artificial Sequence <220> c223> Mutagen <221> VAR Fi ~; T <222> 2, 29,
31 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR A:' ~1T <222> 32
c223> Xaa = Ai b (al pha-am noi sobutyric acid) c221> VARIA '~ T <222> <223>
this sequence has an am dated c-term nus <400> 190 H's Xaa Qu @y Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Gu @y 1 5 10 15 G n Ad Arg G u Phe
Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa 20 25 30 <210> 191 ~.5790 <21' >
32 <212> PRT <213> Artificial Sequence’&220> <223> Mitagen c221> VARI ANT
<222> 2, 29, 31 <223> Xaa = Aib (al pha-am noi sobutyric acid) c221> VAR ANT
<222><§§§><§g§> Xaa = N-epsilon-tetradecanoyl-1ysine <221> VARI ANT <222>
<223>_b1ys yskaugpce has; an, aj dated ca 1 8LM NYS ,5490> 191 H's Xaa Gu Gy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu uGdy 1510 15 dn Ala Arg Arg
A u Phexilsd eaarTrp Leu Val Arg Xaa Arg Xaa Xaa 20 25 30 <210> 192 <211> 32
<212><PRP €213> Artificial Sequence <220> c223> Mitagen <221> VAR ANT <222>
2, 29723 X223>b¥emAraAlptead phanam noi sobutyric acid) <221> VARI ANT <222>
32 <223> Xaa = N-epsil on-hexadecanoyl -1ysine <221> VARI ANT <222> c223> this
sequefée>hd8REW Tam dat ed c-term nus <400> 192 Hs Xaa Au Gy Thr Phe Thr
Ser A$p A7l Ser Ser Tyr leu Qu Gy 1.5 10 15 An Ala Arg Arg Gu Phe Ile
Ala Trp Led™Valr A g Rad™afg RXas®Xaa 2025780 c210> 193 <211> 32 <212> PRT
<213>_pydJ fhei al Sequence

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 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

<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 = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 14



<220> v, ., 91 - . <223> Mutagen <221> VARI ANT <222> 2, 29, 31 c223>
Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 32 <223> Xaa =
N- epsi | on-oct anoyl - ysi ne <221> VARI ANT <222> ¢223> this sequence has an
am dated c-term nus <400> 193 Hs Xaa Au @y Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Gu dy 1510 15 _ dn Ala Ala Arg Gu Phe:lje Ala Trp Leu Val
Arg Xaa Arg Xaa Xaa 20 25 30 c210> 194 c211> 32 <212> PRT <213%“Artifici al
Sequence <220> <223> Mutagen <221> CONHLI CT <222> 2, 29) 31 <223> Xaa = Ai b
(al pha-am noi sobutyric acid) c221> VARI ANT <222> 32 c223> Xaa =
N-epsilon-decanoyl - lLysine c221> VARI ANT,<222> <223> this sequence has an
am dat%a >c-g?%r m%%s‘%%%‘g 194° |r§e ggcaébﬁxélﬁ al‘hlr%:?Phe Thr Ser Asp Val Ser
Ser TyjoilbevadatirAy 1 5 10 15 G n Ala Ala Arg Gu Phe Ile Ala Trp Leu Val
Arg XagmoArgo Xaa Xaa 20 25 30 <210> 195 <211> 32 c212> PRT <213> Artificial
SequereBs><2240> s2232alMitragemlsd2isy VARl ANT <222> 2) 29, 31 <223> Xaa = Al b
(al pha- am noi sobutyric acid) 10 . . 1 1 . 92 <221 > VAR ANT <222> 32
0223><2(ga' ¥ANAEBsI | on- hexadecanoyl -1 ysi ne <221> VARI ANT <222>

< >

<223> this seguence has 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-1-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence 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 15
Gln Ala Ala Lys Glu Phe Xaa Ala Trp Xaa Val Lys Xaa Arg
20 25 30

<210> 111

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 18
<223> Xaa = Aib (alpha-aminoisobutyric acid)



<223> this sequence has an am dated c-term nus <400> 195 His Xaa Qu Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 15 G n Ala Ala Arg
GQu 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> Mitagen <221> VARI ANT <222>
2, 29 <223> Xaa = Aib (al pha-ani noisobutyric acid) <221> VAR ANT c222> 30
<223> Xaa = N-epsilon-octanoyl-1lysine <221> VAR ANT <222>" <293> this
sequence has an amidated c-terninus <4%0> 196 H's Xaa Au Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy _ 15 10 15 A@n Ala Lys Arg Au Phe Ile
Ala Trp Leu Val Arg Xaa Xaa _. 20 25 30 <210> 197 c211> 30 <212> PRT <213>
Artl ficial Segygnce <220> <223> Mutagen <221> VARI ANT c222> 2, 29 <223> Xaa

ggmg afgl noi sobutyric acid) <221> VARI ANT <222> 30 <223> Xaa =
N'epskb9ﬁ>&3&nﬁﬂ@@@ﬁoxﬁnhﬂ§L@ﬁﬂohé«méc&@m%@ﬁ&?a&AﬁlA T~I'T <222> <223> this
sequence has an am dated c-term nus <400> 197 H's Xaa Qu Gy Thr Phe Thr
Ser Asp2MalvasSewrSer Tyr Leu Qu Gy 1 5 10 15 An Ala Lys Arg Qu Phe Ile
Al a Trp29>ed®Val Arg Xaa Xaa 20 25 30 <210> 198 <211> 30 <212> PRT <213>
Artl ficé? *SequeAtr AL220:0ta2P38 1Mt agen <221> VARI ANT <222> 2, 29 <223> Xaa

= A b<gﬂ>pggR m noi sobutyric acid) <221> VAR ANT <222> 30

<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> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 6
<223> Xaa = A6c (l-amino-1l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this seguence has an amidated c-terminus

<400> 112
His Xaa Glu Gly Thr Xaa 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> 113

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen
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<223> Xaa = N-epsil on-hexadecanoyl -l ysi ne <221> VARI ANT <222> <223> this
sequence has an am dated c-term nus <400> 198 His Xaa Gu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu Ay 15 10 15 Gn Ala Lys Arg Qu Phe Ile
Ala Trp Leu Val Arg Xaa Xaa 20 25 30 c210> 199 <211> 30 r <212> PRT <213>
Artificial Sequence <220> <223> Mitagen <221> VARI ANT <2233 2!:2970223> Xaa
= Ai b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 30 c223> Xaa =
N-epsi | on-oct anoyl -1 ysi ne <221> VARI ANF c222> <223> Xaa =

N-epsi | on-oct anoyl -1 ysi ne <400> 199 94 ~ 1 ~ ,~r~Y'"'"1 Hs Xaa Qu dy Thr
Phe Thy,.Sep,AsprVal Ser Ser Tyr Leu Gu Gy 15 10 15 Gn Ala Arg Arg Gu
Phe ILg-Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 200 <211> 30 <212> PRT
<213>.Arbi kiLi-ahi 5SeqUSNCEn A3 R23e Miagen <221> VARI ANT <222> 2, 29
<223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VARI ANT '' <222> 30
<223><Xda ¥ANAEPSi | on-tetradecanoyl -1 ysi ne <221> VARI ANT <222> ¢223> this
sequeng¥>hd%é an amidated c-term nus <400> 200 His Xaa Gu dy Thr Phe Thr
Ser AsprVakaser CGerlat{g-amépe @cyd@ayciomp=ytrlpnicggn Ala Arg Arg Gu Phe lle
Ala Trp .Leu Val Arg Xaa Xaa 20 25 30 c210> 201 c211> 30 <212> PRT <213>
Arti fﬁ%é@ Y8Gtence <220> <223> Miutagen n <221> VARIANT c222> 2) 29

<223> Xaa = beta-Ala (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 Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu 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> VARIANT
<222> 2
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 27
<223> Xaa = A6c (l-amino-1l-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



c223> Xaa = Al b (al pha-am noi sobutyric acid) c221> VARI ANT c222> 30 <223>
Xaa = N-epsil on-hexadecanoyl -1ysi ne <221> VARI ANT <222> <223> this sequence
has an am dated c-term nus <400> 201 Hs Xaa Qu Ay Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu Qu dy 15 10 15 Gn Ala Arg Arg Qu Phe Ile Ala Trp
Leu Val Arg Xaa Xaa 20 25 30 ~~ ~~ _.:i 95 c210> 202 <211>: 30 <212> PRT
c213> Artificial Sequence <220> <223> Mt agen <221> VARI ANT <222> 2, 29
<223> Xaa = Ai b (al pha-am noi sobutyricdaci d) <221> VAR ANT <222> 30 <223>
Xaa = N-epsilon-decanoyl -l1ysine c221> VARI ANT c222> <223> this sequence has
an am dated c-term nus c400> 202 H's Xaa Qu Ay Thr Phe Thr Ser Asp Val
Ser Sggfgﬁy&ugegléncslu Gy 1510 15 dn Ala Arg Arg Gu Phe Ile Ala Trp Leu
Val Arg Xaa Xaa 20 25 30 <210> 203 <211> 30 c212> PRT ¢213> Artificial
Sequengg <z2Nn$223> Mit agen c221> VARI ANT <222> 2 c223> Xaa = Aib

(al phazaas noi sobutyric acid) .. ~ <221> VARI ANT <222> 28 <223> Xaa =

N epskb i ded anoyp - layshanenc22EsbMARLANIC14222> 29 <223> Xaa = beta-Al a

(bet a- al ani ne) <221> VARI ANT <222> <223> this sequence has an ami dated
c-ter @@{s‘l’?ﬁ 29”>'" 203

<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> 30

<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



%,
o4

Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 15
Gn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 204
~r, . ~t, ~~,n,. " o0o~~_ ., 1 96 <21li> 30 <212> PRT <213>
Artificial Sequence <220> <223> Mut agen <221> VARI ANT c222> 2 <223> Xaa =
Ai b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 28 <223> Xaa =

N-epsi | on-t etradecanoyl -1 ysi ne <221> VARI ANT <222> 29 ¢223> Xaa ='Dbeta-Al a
(bet a-al ani ne) <221> VARI ANT <222> <22%> this sequence has an am dat ed
c-term nus <400> 204 Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr

Leu 4 151015 Gn Ala Ala Lys Qu , Phe Ile Ala Trp Leu Val Xaa Xaa
Arg 26%% %6‘3 <~2ﬁ)g (fggheé_ffigojfﬁ létzyféé ‘ﬁ#)<213> Artificial Sequence <220>
<223>_bM.agetr 221> VAR ANT ' <222> 2 a c223> Xaa = Aib

(al phazzuy nei sobutyric acid) <221> VAR ANT <222> 28 <223> Xaa =

N epskbon- hexadeaeanaybmi s neya22dan¥VARIANFL 022251)29 <223> Xaa = beta-Al a
(bet a- al ani ne) <221> VARI ANT <222> <223> this sequence has an am dat ed
c-ternmPhrs VEROOY 205 Hs Xaa Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu G@i?}fl 510 15 dn A a AIa)Lys Au Phe lle Ala Trp Leu Val Xaa Xaa

< aa = beta-Ala (beta-alanine

Arg
<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
S 20 25 30
<210> 118
<211> 30
<212> PRT
<213> Artificial Sequence
<220>
<223> Mutagen
<221> VARIANT
<222> 2, 18
<223> Xaa = Alb (alpha-aminoisobutyric acid)
<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-1l-cyclohexanecarboxylic acid)
<221> VARIANT
<222> 29
Y <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 15
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 Sequence

<220>
<223> Mutagen
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.-._Uu~ 97 20 25 30 <210> 206 <211> 30 c212> PRT <213>

Artlfl Ci él Seduence <220> <223> Mutagen c221> VAR ANT c222> 2 c223> Xaa =
Ai b (al pha-am noi sobutyric acid) <221> VARI ANT c222> 26 c223> Xaa = A6C
(1-am no- 1- cycl ohexanecar boxylic acidy ' <221> VARI ANT <222> 28 <223> Xaa =

N- epsi | on-

oct anoyl -1ysine c221> VARI ANT <222> 29 <223> Xaa.= beta-Al a

(bet a- al ani ne) c221> VARI ANT <222> <223> this sequence has’ ‘an “dni daltied
c-terminus <400> 206 His Xaa Qu Ay T Phe Thr Ser Asp Val Ser Ser Tyr
Leu Gu Gy 1510 15 dn Ala Ala Lys Au Phe Ile Ala Trp Xaa Val Xaa Xaa

Arg 20 25

30 c210> 207 <211> 30 c212> PRT <213> Artificial Sequence c220>

<223>_Mit.agem x421> VARI ANT <222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric
aci d) «s221» MARI ANT <222> 28 <223> Xaa = N-epsilon-octanoyl-Ilysine <221>
VARl ANI23s2222 291 5223phaXamimoiRebacyAlia ddef a- al ani ne) <221> VARIANT — ~' Y, ~
. .. €222> <223> this sequence has an am dated c-term nus <400> 207 Hi s
Xaa Ge21d@ yARINTPhe Thr Ser Asp Val Ser Ser Tyr Leu Gu Ay 1 5 10 15 Gu

Al a Ar&222y3d u Phe Ile Ala TrE Leu Val Xaa Xaa Arg 20 25 30 c210> 208
<211><36°c3325 PRT (d23BHOoA 1T i P SEghente cc 2203 ¢223> Mt agen

<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>

1

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

119
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
5 10 15
Glu Xaa Ala Lys Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 25 30
120
30
PRT
Artificial Sequence

<220>
<223>

<221>
<222>
<223>

s <221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<400>

Mutagen

VARIANT
2, 18, 19
Xaa = Aib (alpha-aminoisobutyric acid)

VARIANT
26
Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

VARIANT
29
Xaa = beta-Ala (beta-alanine)

VARIANT

this sequence has an amidated c-terminus

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



A

<221> VARI ANT c222> 2 <223> Xaa = A b (al pha-am noi sobutyric acid) c221>
VARI ANT <222> 26 <223> Xaa = A6¢c (1-am no-1-cycl ohexanecarboxylic acid)
c221> VARI ANT c222> 28 <223> Xaa = N-epsilon-octanoyl -1ysine c221> VARI 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 c400> 208 -, ": His Xaa Gy @y Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Qu (H%bl 5 10 15 GQu Ala Ala Lys @ u Phe
Ile Ala Trp Xaa Val Xaa Xaa Arg 20 25 <210> 209 <211> 30 c212> PRT <213>
Artificial Sequence c220> <223> Mut agen <221> VARI ANT c222> 2 <223> Xaa =
Al b (Zégpa- Elnoisobutyric acid) <221> VARIANT <222> 28 ~S," i |1 J 99
<223> epsi | on-oct anoyl -1 ysi ne <221> VARI ANT <222> 29 ¢223> Xaa =
bet a- gb(@§¥a al ani ne) c221> VARI ANT c222> c223> this sequence has an

am datedsCaterMicAus sed08z<209 H's Xaa Gu Gy Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu u dy 15 10 15 dn Ala Ala Arg Gu Phe Ile Ala Trp Xaa Va
Xaa Xaaz®rg 20 25 30 <210> 210 <211> 30 ' <212> PRT <213> Artificial
Sequerig&3x<PRgen223> Mut agen <221> VARI ANT <222> 2 c223> Xaa = Al b

(alpha-an1n0|sobutyr|c acid) c221> VARI ANT c222> 28
<221> VARIAN

<222> 2, 18, 19
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 10,14, 26
<223> Xaa = A6c (l-amino-1l-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> Mutagen

N <221> VARIANT
i <222> 2, 29
<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> 122
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> 123



<223> Xaa = N-epsilon-tetradecanoyl-1ysine <221> VARI ANT c222> 29 <223> Xaa
= beta-Ala (beta-al anine) c221> VAR ANT <222> " <223> this sequence has an
am dated c-term nus <400> 210 H's Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu du Ay 15 10 15 Adn Ala Ala Arg Gu Phe Ilen,qb\la Trp Xaa Val
Xaa Xaa Arg 20 25 30 <210> 211 c211> 30 <212> PRT <213> Artificial” Sequence
<220> <223> Miutagen <221> VARI ANT c222> 2 c223> Xaa = Al b

(al pha-am noi sobutyric acid) r, . -,°§00 c221> VAR ANT <222> 28 <223> Xaa
= N-epsi |l on- hexadecanoyl -l ysi ne <221> VARI ANT <222> 29 <223> Xaa = beta-Al a
(bet a-gl ani;ge) <221> VARI ANT <222> <223> this sequence has an ani dat ed
c-termphpus pr400> 211 Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Gt {d ¥rdifcloh Keg@meAla Ala Arg Gu Phe Ile Ala Trp Xaa Val Xaa Xaa
Arg 20 25 30 <210> 212 <211> 30 <212> PRT c213> Artificial Sequence <220>
<223><kbit:agen <221> VARI ANT <222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric
aci d) <22 MuVERINANT <222> 28 <223> Xaa = N-epsil on-decanoyl -1ysi ne <221>
VARI ANT c222> 29 <223> Xaa = beta-Ala (beta-alanine) "' c¢221> VAR ANT <222>
<223>:§§%Zs Zé%%@i"é"nce has an ami dated c-term nus

<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
1 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 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 = 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 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Xaa
20 25 30

<210> 125
<211> 30



<400> 212 His Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1
510 15 An Ala Ala Arg Qu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg 20 25 30
<210> 213 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mit agen
101 <221> VARIANT <222> 2 <223> Xaa = Ai b (al pha-ani noi sobutyric acid)
<221> VARI ANT <222> 28 <223> Xaa = N-epsilon-octanoyl -lysi e <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 <£80> 213 His Xaa Gu dy Thr Phe Thr
Ser Asp VaI Ser Ser Tyr Leu Au Gy ~ 1510 15 dn Ala Arg Arg A u Phe
lie Ala aa Val Xaa Xaa Arg 20 25 30 <210> 214 <211> 30 <212> PRT <213>
Arti fl?iﬂJ GUENCE s6R%0Z<223> Mutagen <221> VARI ANT c222> 2 <223> Xaa =
Ai b (al pha-am noi sobutyri ¢ aci d) <221> VARI ANT c222> 28 <223> Xaa =

N epskion-tetradecanoyl -1 ysi ne ¢221> VAR ANT c222> 29 <223> Xaa = beta-Al a
(bet a<adanmaejges221> VARl ANT <222> <223> this sequence has an ani dat ed
c-term nus <400> 214 His Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Ge?1@ yARIAHT10 15 G n Ala Arg Arg Gu Phe Ile Ala Trp Xaa Val Xaa Xaa
Ar g 262@3 30 c210> 215 <211> 30 <212> PRT <213> Artificial Sequence

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

<400> 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 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> 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



. _n 102 c220> c223> Miutagen <221> VARI ANT <222> 2 ¢c223> Xaa = Al b

(al pha-am noi sobutyric acid) <221> VAR ANT <222> 28 <223> Xaa =

N- epsi | on- hexadecanoyl -1 ysi ne <221> VARI PNT c222> 29 <223> Xaa = beta-Al a
(beta-al ani ne) <221> VARI ANT <222> c223> this sequence has an am dat ed
c-term nus <400> 215 Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
leu Gu Gy 1510 15 An Ala Arg Arg Gu Phe Ile Ala Trp:Xaa. vVal Xaa Xaa
Arg 20 25 30 <210> 216 <211> 30 c212> ®RT <213> Artificial Sequence <220>
<223> Miutagen c221> VARI ANT <222> 2 <223> Xaa = Aib (al pha-am noi sobutyric
aci d) 221> VARLANT . <222> 28 ' <223> Xaa = N-epsilon-decanoyl -1ysine
<221> | ANT '¢52%5 °59°2553> Xaa = beta-Al a (bet a- al ani ne) <221> VARI ANT
<222>_5723> this sequence has an ami dated c-term nus <400> 216 H s Xaa Gu
Ay ThsrRheuddyenSer Asp Val Ser Ser Tyr Leu Qu Ay 15 10 15 An Ala Arg
Arg Gu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg 20 25 30 c210> 217 <211> 30
~~ ~~<22eVARIANTV. J 103 <212> PRT <213> Artificial Sequence <220> <223>
Mit ageh2Z221>=2NARI ANT c222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221><%AR ANT T 22D >(a3ghacpp3noiggRuey e ef8i) on- oct anoyl - | ysi ne <221> VARI ANT

< >
222 <g§E> 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

<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> 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-aminoisobutyric acid)



c223> Xaa = beta-Al a (beta-al anine) <221> VARIANT 7 ' ' <222> <223> this
sequence has an am dated c-term nus <400> 217 His Xaa Gu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu Ay 15 10 15 Gn Ala Lys Arg Qu Phe Ile
Ala Trp Xaa Val Xaa Xaa Arg 20 25 30 c210> 218 <211> 30 <212> PRT <213>
Artificial Sequence c220> c223> Mutagen c221> VAR ANT <222> 2 <223> Xaa =
Ai b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 28 <223> Xaa =’
N-epsil on-tetradecanoyl -1 ysi ne <221> VARIANT 222> 29 <223> Xaa = beta-Al a
(beta-al ani ne) <221> VARI ANT <222> c223> this sequence has an am dat ed
c-termys><#EO2NR18 His Xaa Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu G U%@ky 2 5 10 15 A n Ala Lys Arg Ju Phe Ile Ala Trp Xaa Val Xaa Xaa
Arg 20 2533pfea 1(hetaoaie> (B4R -a24dineB0 <212> PRT c213> Artificial Sequence
<220> <223> Mit agen <221> VARI ANT <222> 2 c223> Xaa = Aib
(al pha-ampnaj,sobutyric acid) <221> VARI ANT <222> 28 c223> Xaa =
l.-l1ysine <221> VARI ANT <222> 29 <223> Xaa = beta-Al a

N- epsi l<aps:hexadega y
(bet a- al ani ne) c%%@y\}ﬂﬁl ANFadersoavliysing hi s sequence has an ani dat ed

c-t er ks CARDNT219
<222>

<223> this sequence has g hydroxylated c-terminus

<400> 129
i
is Xaa Glu Gly T?r Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
10
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu val Arg Xaa Xaa e
20 25 30

<210> 130

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha—aminoisobutyric acid)

<221> VARIANT
<222> 30

<223> Xaag = N-epsi1on—tetradecanoyl—lysine

<221> VARIANT
<222>

<223> this sequence has a hydroxylated Cc~terminus

5"} <400> 130
y 3
is Xaa Glu Gly T?r Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
10
Gln Ala Ala ggg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa éfy
25
30

<210> 131

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29, 131
<223> Xaa = Aib (alpha—aminoisobutyric acid)

<221> VARIANT



Sy

Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 15
Gn Ala Lys Arg Qu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg 20 25 30 c210> 220
<211> 30 <212> PRT c213> 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 ani ne) <221> VARI ANT c222> 30 <223>
Xaa = N-epsilon-octanoyl -1ysine <221> VAR ANT c222> <223> t'his sequence has
an ami dated c-term nus <400> 220 His X¥a Gu Ay Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu Au Gy |05 1 5 10 15 An Ala Ala Lys Gu Phe Ile Ala Trp
Leu Vggﬁ.yz Xaa Xaa 20 25 30 <210> 221 <211> 30 <212> PRT <213> Artificial
Seququgg; §Q>: %Zgéﬁlwlé&%ﬁd&%%ﬁ—\{ RIANT <222> 2 <223> Xaa = Al b

(al pha-am noi sobutyric acid) c221> VARI ANT <222> 29 <223> Xaa = beta-Al a
(bet axabanivae)ang22l > VARI ANT <222> 30 <223> Xaa =

N- epsi<ker~t et radecanoyl -1 ysi ne <221> VARI ANT <222> <223> this sequence has
an am<datedbes tamapnpmses hadl GOy @Rky HitedXaae@ny@ y Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu Qu Ay 1 5 10 15 A n Ala Ala Lys Qu Phe Ile A .~a Trp Leu

Val Ly$°%ad Xaa 20 25 30 ¢210> <211> <212> <213> "' ~ <220> <223>
1s 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 Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = A1b (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 Pke 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-aminoisobutyric acid)

<221> VARIANT
<222> 32



222 30 PRT Artificial
Ai b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 29 ¢223> Xaa =

bet a- Al a (bet a-al ani ne) <221> VARI ANT <222> 30 <223> Xaa =

Sequence Mitagen <221> VARI ANT <222> 2 c223> Xaa =

N- epsi | on- hexadecanoyl -1 ysi ne <221> VARI ANT <222> <223> this sequence has

an an dat ed

Asp Val Ser
Artificial
Al b (alphra>

beta- Al a &bet a- al ani ne) <221> VAR
FNERIZYD 1> VAR ANT <222> <223> this sequence has an am dated
Phe Thr Ser Asp Val Ser Ser Tyr

(bet a- al’a
c-ter m:rf

Leu A UGy
Xaa 20 29030,6210> 224 <211> 30 <212> PRT <213> Artificial

c-term nus _ 5.
Ser Tyr Leu Gu Ay

~ <400> 222 His Xaa u @y Thr Phe Thr Ser
1510 15 An Ala Ala Lys G u-Phe" '€3A a
Trp Leu Val Lys Xaa Xaa 20 25 30 <210> $33 <211> 30 <212> PRT <213>

Sequence c220> c223> Miutagen <221> VARI ANT <222> 2 c223> Xaa
VARI ANT <222> 29 <223> Xaa =

ardanei 15aput Ydd-¢ e aGigd) 1
5 an%iﬁnfyséﬁ% 30 <223> Xaa = beta- Al a

c

0> 223 Hs Xaa u @y Thr

<40
4‘18 THHEscahas Al avdtavAgedGuchendd e Ala Trp Leu Val

Lys Xaa
Sequence c220>
Ai b (al pha-am noi sobutyric

€223> Mitagancedis MAR <222> 2 <223> Xaa =
N? cszzgéy}élréfkésy 3l=Seyefer Ava Ydveta: aligni ne) <221>

aci d) <221> VAR A
VARI ANF1x292>780 153232 ¥8@ 17McePsL) O telr
20

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

<220>
f“’ <223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<400>

adecanoyl! - Lysi ne
Arg Xaa Arg Xaa Xaa

30

25
134
32
PRT
Artificial Sequence
Mutagen
VARIANT
2, 29
Xaa = Aib (alpha—aminoisobutyric acid)
VARIANT
31
Xaa = beta-Ala (beta-alanine)
VARIANT
32
Xaa = N—epsilon—tetradecanoyl—lysine
VARIANT
this sequence hag a hydroxylated Cc-terminus
134
H
1s Xaa Glu Gly T?r Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
10
Gln Ala Ala Arg Glu Phe Tle Ala Trp
20 25
135
32
PRT
Artificial Sequence
Mutagen
VARIANT
2,29
Xaa = Aib (alpha—aminoisobutyric acid)
VARIANT
32
Xaa = N—epsilon—tetradecanoyl—lysine



3 ~ ~~~~"~1i Q3 107 <221> VARI ANT <222> c223> this sequence has an

am dated c-term nus <400> 224 His Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Qu Ay 15 10 15 An Ala Ala Arg Gu 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 = ALb

(al pha-am noi sobutyric acid) <2.21> VARI ANT c222> 29 c223>"Xaa = beta-Al a
(bet a- al ani ne) c221> VARI ANT <222> 30 @23> Xaa =

N- epsi | on- hexadecanoyl -1 ysi ne <221> VARI ANT c222> <223> this sequence has
an am dated c-term nus <400> 225 H's Xaa Qu Ay Thr Phe Thr Ser Asp Val
Ser Seb, Ty ke du Gy 1510 15 dn Ala Ala Arg Gu Phe Ile Ala Trp Leu
Val L34§2;2§aa Xaa 20 25 30 <210> 226 c211> 30 <212> PRT c213> Artificial
Sequenge; <2203 w4237 dHLAGERy &2 Pa VAR ANTS222> 2 <223> Xaa = Al b

(al pha-am noi sobutyric acid) <221> VAR ANT <222> 29 ¢223> Xaa = beta-Al a
(bet a<ab@niae) c221> VARI ANT 108 c222> 30 <223> Xaa =

N epsitierxagctan @l - ThysPhe ﬂhr@laswmﬁﬂw @@brmsﬁlm lHlg sequence has an

am dat éd c-term nus ?
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gly Xaa

20 25 30

<210> 136

<211> 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-tetradecanoyl-lysine

<221> VARIANT
<222> 31
<223> Xaa = beta-Ala (beta-alanine)

<221> 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> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30

<223> Xaa = N-epsilon-tetradecanoyl-lysine



<400> 226 His Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1
510 15 An Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30
<210> 227 <211> 30 <212> PRT <213> Artificial Sequence '- <220> <223>

Mut agen c221> 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 ani ne) ‘c221359VARI ANT
<222> 30 <223> Xaa = N-epsilon-tetradecanoyl -lysine <221> VARI ANT <222>
<223> this sequence has an ami dated c-®&rm nus c400> 227 His Xaa Gu dy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 A@n Ala Ala Arg

du Ph JXA?L?aNmTrp Leu Val Arg Xaa Xaa 20 25 30 <2l 0> 228 c211> 30 <212>
PRT <2<§§". > At I'ci al Sequence <220> c223> Mt agen <221> VARI ANT <222> 2

<223> X8R Tnd\l b(alphanam.nol syt yirdsCe 8%k M) ng221> VARI ANT <222> 29 |
i "o~ ,,,~.J 109 <223> Xaa = beta-A~a (beta-al ani ne) <221> VARI ANT <222>

30 <223poXaa7= N-epsil on- hexadecanoyl -1ysine c221> VARI ANT <222> ¢223> this
sequemge feascan cAm Tat ede cthtesan ALl 4 00xr 228 ThirsceXaal @aly@y Thr Phe Thr
Ser Asp Val Ser Ser STyr Leu Gu Ay12 5 10 15 G n AldAla Arg Qu Phe Ile
Al a Tpr e Vad AAE FXa8hXdd e 2Bl 253 (eeY>Ap2 Fle2%ep>X89 <212> PRT <213>
Artificial Sequéfice c220> <223> kBit agen <221> VARIANT <222> 2 <223> Xaa =
Al b (%95@-1@@1 noi sobutyric acid) c221> VAR ANT

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

&5 <221> VARIANT
- <222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 31
<223> Xaa = Ado (l2-aminododecanoic acid)

<221> VARIANT
<222>
<223> this sequence has 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 Prhe Ile Ala Trp Leu Val Arg Xaa Arg Xaa
20 25 30

<210> 139

<211> 31

s <212> PRT

hie <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-aminododecanoic acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 139



222> 29 <223> Xaa = beta-Al a (beta-al anine) c221> VARI ANT c222> 30 <223>
Xaa = N-epsilon-decanoyl -l ysine c221> VARI ANT <222> = - <223> this sequence
has an am dated c-term nus 4 <400> 229 Hs Xaa Qu Ay Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu Qu Ay 15 10 15 Gn Ala Ala Arg Qu Phe Ile Ala Trp
Leu Val Arg Xaa Xaa 20 25 30 <210> 230 <211> 30 <212> PRT <213> Artificial
Sequence <220> c223> Mutagen <221> VARI ANT <222> 2 ¢223%‘Xad =‘A'b

(al pha-am noi sobutyric acid) - ,s c2¥1l> VAR ANT <222> 29 <223> Xaa =

bet a- Al a (beta-al ani ne) <221> VARI ANT <222> 30 c223> Xaa =

N- epsi | on- oct anqgyl -1 ysi ne _<221> VAR c222> <223> t hi s sequence has an
am dafiéﬁ X€9t<§éf”rn%¥ﬂsT%46}CﬁT§§OSeﬁi §5&¥%66 ryTifﬁrLeﬁh%?“T%rlySer Asp Val Ser

5

Ser T&En Iﬂqg ﬂauA%yGl:!n }§1e191ésAlg ’?r;?A‘IL@u L\)é‘?l ﬂ Xg% L!Ar]ghﬁaal le Al a_ T_rp Leu Val
Arg Xaa Xaa 20 35 30 <2| 0> 231 <g4l > 30 <212> PRI;<213> Artificial Sequence

<220> <223> Mut agen <221> VARI ANT c222> 2 <223> Xaa = Al b

(al phazard neosobutyric acid) c221> VARI ANT <222> 29 <223> Xaa = beta-Al a
(bet a<al®nidhe) c221> VARI ANT c222> 30 <223> Xaa =

N- epsickb#r- P8Fr adecanoyl - | ysi ne <221> VARI ANT <222> <223> this sequence has
an am<@atedreifiermt Meguw 0> 231 His Xaa Gu Ay Thr Phe Thr Ser Asp Val
Ser S%zT r Leu u dy 15 10 15 @dn Ala Lys Arg Qu Phe Ile Ala Trp Leu
Val Arg, ag,%88,20 25 30 <210> 232 <211> 30 <212> PRT

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-lysine

7"y

<221> VARIANT
<222> 31
<223> Xaa = D- Ala

<221> VARIANT
<222>
<223> this sequence has a hydroxylated c-terminus

<400> 140
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> 141

<211> 32

<212> PRT

<213> Artificial Sequence

PR

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 31
<223> Xaa = Aib (alpha-aminoisobutyric 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



<213> Artificial Sequence c220> <223> Mit agen W, ..-, <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> 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> 232 Hi's Xaa Qu @y Thr Phe Thr Ser Asp Val

Ser Ser Tyr Leu Gu dy ,. 1510 15 dn Ala Lys Arg Gu Phe II'e Al'a Trp

Leu Val Arg Xaa Xaa 20 25 30 c210> 2330k211> 30 <21_2> PRT <213> Artifici al

Sequence <220> <223> Mit agen <221> VARI ANT <222> 2 <223> Xaa = Ai b

(al pha;am noi sobutyric acid) c221> %ARI ANT <222> 29 <223> Xaa = beta-Al a
%

bet a-.al api V. ' SR22> < =
I(\l-ZpgiG?Jéfé%gtﬂaanégﬁﬁlfséﬁﬂeéggzﬁiﬁg %‘é Rrﬁ;agzﬁ‘%%?%)z%@ thi sxagequence has an

am dated c-term nus <400> 233 Hs Xaa Au @y Thr Phe Thr Ser Asp Val Ser
Ser TypidkeustBdu Ay 1 5 10 15 A n Ala Arg Arg Gu Phe Ile Ala Trp Leu Val
Arg Xaaidaa220 25 30 <210> 234 <211> 30 <212> PRT <213> Artificial Sequence
-~ irk2xpgTv.~ 1 r',,. . ,. L~ ~

<213> Artificial Sequence

<220>
<223> 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 seqguence 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

<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>
<223> this sequence 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



O hy

112 <220> 223> Miutagen <221> VARI ANT <222> 2 <223> Xaa = Al b

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 29 ¢c223> Xaa = beta-Al a
(bet a-al ani ne) <221> VARI ANT c222> 30 c223> Xaa =

N-epsi |l on-tetradecanoyl -1 ysi ne ¢221> VAR ANT <222> <223> this sequence has
an am dated c-termnus ' <400> 234 H's Xaa Gu @y Thr Phe Thr Ser Asp Va
Ser Ser Tyr Leu Au @y 1 5 10 15 An Ala Arg Arg Qu Phel FI 8/ Ala Trp Leu
Val Arg Xaa Xaa 20 25 30 <210> 235 c219% 30 c212> PRT c213> Artificial
Seque: ~ce <220> <223> Miutagen <221> VARI ANT c222> 2 <223> Xaa = Ai b

(al pha- ami.noj sobut yr.i c_.aci 221> VARI ANT c222> 29 <223> Xaa = beta-Al a
(bef alki anF oy B YLLTaEE AR 95550 YgEu50guaR 5

N- epsi | on- hexadecanoyl -1 ysi ne <221> VARI ANT <222> <223> this sequence has

an anigaj.edsg-term nus <400> 235 Hs Xaa GQu Ay Thr Phe Thr Ser Asp Va
Ser SepiibysoLeu Gu Ay 1 5 10 15 A n Ala Arg Arg Gu Phe Ile Ala Trp Leu
Val Argi2%aarXaa 20 25 30 <210> 236 c211> 30 .J 113 <212> PRT <213>
Artifrelal ASetfuehcle Se@@@ee<223> Mut agen <221> VARI ANT <222> 2 <223> Xaa =
Al b (ggﬁng-aninoisobutyric acid) c221> VARI ANT <222> 29

<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-tetradecanoyl-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 15
Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 145

<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> 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 Axg
20 25 30

<210> 146
<211> 30



c223> Xaa = beta-Al a (beta-al anine) <221> VARI ANT c222> 30 <223> Xaa =

N- epsi | on-decanoyl -1 ysi ne <221> VARI ANT c222> c223> this sequence has an
am dated c-term nus c400> 236 His Xaa Qu @y Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu u dy 15 10 15 dn Ala Arg Arg Gu Phe Ile Ala Trp Leu Val
Arg Xaa Xaa 20 25 30 c210> 237 <211> 30 <212> PRT <213> Art| fici aI Sequence
<220> c223> Mutagen <221> VARI ANT <222> 2, 29 c223> Xaa =-Ai b 3

(al pha-am noi sobutyric acid) c221> VARBANT c222> 20 ¢223> Xaa =

N-epsi | on-octanoyl -1ysine 221> VARI ANT <222> 26 <223> Xaa = A6C

(1-am no- 1 c¥cl ohexanecar boxylic acid) <221> VARI ANT <222> c223> this
sequené% 4S . an, mldat ed c-term nus <400> 237 His Xaa Qu Ay Thr Phe Thr
Ser ASp Val rélelcéer AW1¥u Gu Ay 1 510 15 An Ala Ala Xaa Gu Phe Ile
Ala Trp,Xaa Val Arg Xaa Arg 20 25 30 114 <210> 238 <211> 30 c212> PRT
c213> A@ﬁ;fyjugg@gn Sequence c220> <223> Mut agen <221> VARI ANT <222> 2, 29
<223> Xaa = A b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 20 <223>
Xaa = Jskepsiakoznt et radecanoyl -1 ysi ne <221> VARI ANT c222> 26 <223> Xaa = A6C
(1- am<aae24-cycl ohexanecar boxyl i c acid) <221> VARI ANT c222> <223> this
sequeré@3hasaan Adi trlirdd-anirersabrberic4@o)238 His Xaa AQu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10 15 dAn Ala Ala Xaa Qu Phe Ile
Al a Tr@ ﬁ%A@é?NArg Xaa Arg

<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
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 Pre 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 10 15

Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30



Pl

20 25 30 <210> 239 <211> 30 <212> PRT c213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT c222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric
aci d) <221> VARI ANT <222> 20 <223> Xaa = N epsil on-hexadecanoyl -1ysi ne
<221> VARI ANT c222> 26 <223> Xaa = A6¢c (1-am no-1-cycl ohexanecarboxylic
acid) c221> VARI ANT c222> c223> this sequence has an am dated c-term nus
c400> 239 Hs Xaa Gu @y Thr Phe Thr Ser Asp Val Ser Ser:y Tyr:Ley-du Ay

. . . .i 1151510 15 dn Ala Ala Xaa’8 u Phe Ile Ala Trp Xaa Val Arg Xaa
Arg 20 25 30 <210> 240 <211> 30 <212> PRT <213> Artificial Sequence c220>
<223> Mutagen <221> VARI ANT <222> 2, 29 <223> Xaa = Al b

(al pha-»agi n@igsobutyric acid) <221> VAR ANT <222> 26 <223> Xaa = AGC

(1- amorsleycl ohexanecar boxylic acid) <221> VARI ANT <222> 28 <223> Xaa =
N- epsi<kon- agfranoyl - | ysi ne <221> VARI ANT <222> <223> this sequence has an
am dat<ed3€-Aret fidiud sedex240 Hs Xaa u Gy Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu u dy 1 5 10 15 @n Ala Ala Lys Qu Phe Ile Ala Trp Xaa Va
Xaa X&é2¢63120 25 30 <210> 241 <211> 30 <212> PRT <213> Artificial Sequence
<220> <€3»3up¥dgen c221> VARI ANT c222> 2, 29 <223> Xaa = Aib

(al pha-am Q&Q%utyri c acid) <221> VARI ANT <222> 26 <223> Xaa = A6¢C

(1-am 395 1-cyclohexanecar boxylic acid) <221> VARI ANT <222> 28 <223> Xaa =

N epsilafi: tatr 2d86anayhal ¥ShBes$R22 VAR ANT

<221> VARIANT
<222> 20
<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> 148
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> 149

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

= <221> VARIANT
<222> 2, 29
<223> Xaa = Ailb (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> 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 Val Arg Xaa Arg
20 25 30



<222> <223> this sequence has an am dated c-term nus 116 n11 ~, '"i i ~ .
v c400> 241 Hs Xaa GQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu GQu
Gy 1510 15 Adn Ala Ala Lys Qu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg 20 25
30 <210> 242 c211> 30 <212> PRT <213> Artificial Sequence c220> <223>

Mut agen c221> VARI ANT <222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric

aci d) <221> VARI ANT <222> 26 <223> Xaa = A6cC
(1- ami no- 1- cycl ohexanecar boxyl i ¢ acid) <221> VARI ANT <222> 28 <223> Xaa =

N-epsi | on- hexadecanoyl - ysi ne <221> VARI ANT 222> ¢223> this sequence has
an anmi d@téd 0t er mi nus <400> 242 His Xaa Qu Ay Thr Phe Thr Ser Asp Val
t %u Qu Ay 1 510 15 dn Ala Ala Lys Gu Phe Ile Ala Trp Xaa

Ser Ser<2'F
ﬁPRtT 20 25 30 <210> 243 c211> 30 <212> PRT c213> Artificial

Val Xaa 9(
?2‘69‘21223% Mavamen <221> VARI ANT <222> 2, 29 c223> Xaa = Ai b
= A6C

Sequence
(al pha-aggpnoi sobutyric acid) <221> VAR ANT <222> 26 <223> Xaa

(1-am nre:zds eyclphexanecar boxylic acid) <221> VAR ANT <222> 28 <223> Xaa
N- epsi | on-oct anoyl -1 ysi ne 7 c221> VARI ANT <222> c223> this sequence has

an am datedvertgfmnus ar, ) y .. r . <400> 243
<222> 2, 29
<223> Xaa = Aib (alpha—amlnoisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N—epsilon—tetradecanoyl—lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminusg

<210> 151

<211> 30

<212> PRT

<213> Artificial Sequence

<223> Mutagen
<221> VARTANT

<222> 2, 29
<223> Xaa = Aib (alpha—aminoisobutyric acid)

¥,
A
S8
Do
s
\2

%, VARIANT
<222> 20
<223> Xaa = N—epsilon—hexadecanoyl—lysine
<221> VARIANT

<223> this Seéquence has an amidated c-terminus

<213> Artificial Sequence



Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 15
Gn Ala Ala Arg Qu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg 20 25 30 c210> 244
c211> 30 <212> PRT <213> Artificial Sequence c220> <223> Mitagen <221>
VARI ANT <222> 2) 29 <223> Xaa = A b (al pha-am noi sobutyric acid) c221>
VARI ANT <222> 26 <223> Xaa = A6c (1-am no-1-cycl ohexanecarboxylic acid)
<221> VARI ANT <222> 28 c223> Xaa = N-epsilon-tetradecanoyl-Ilysi nglc221>
VARI ANT <222> ¢223> this sequence has & amidated c-term nus <400> 244 His
Xaa Qu 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 Trp Xaa Val Xaa Xaa Arg 20 25 30 <210> 245
c211>z gicglgg PRT <213> Artificial Sequence <220> <223> Miutagen c221>
VARI ANT*2235°%" 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>
VARl ANJ, R222r1 8 <223> Xaa = A6cC (1-am no-1-cycl ohexanecarboxylic acid)
<221> . YARI ANTo9 118 <222> 30 <223> Xaa = N-epsilon-octanoyl -1ysine <221>
VARl ANT2 352222 <228>(d1bhs-seqoeneethds anidam dated c-term nus <400> 245 H s
Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15 dn
Al a A<a2lyyrldANTPhe Ile Ala Trp Xaa Val Lys Xaa Xaa 20 25 30 <210> 246
0211><§?§>02@.2> PRT <213> Artificial Sequence <220> <223> Mit agen

< >

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
i, 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> 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

A

<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



<221> VARI ANT c222> 2) 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
c221> VARI ANT <222> 26 c223> Xaa = A6c (1-am no-1-cycl ohexanecarboxylic
aci d) <221> VARI ANT c222> 30 <223> Xaa = N-epsilon-tetradecanoyl -1ysine
<221> VARI ANT <222> ¢223> this sequence has an am dated c-term nus <400>
246 H's Xaa Gu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr, lLeu.Gu- Gy 1 5 10
15 dn Ala Ala Lys Qu Phe Ile Ala Trp Xaa Val Lys Xaa Maa- 20 25 30 <210>
247 c211> 30 <212> PRT c213> Artifici 88 Sequence c220> <223> Mitagen <221>
VARI ANT <222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) c221>
VARI ANT <222> 26  t19 <223> Xaa = A6C (1-am no-1-cycl ohexanecarboxylic

aci d) <x2321%2a/ARMANTa kPP anipispdxr 35 44N epsi | on- hexadecanoyl - | ysi ne
<221><2 Jﬂé& <322> <223> this sequence has an am dated c-term nus <400>
247 H$ Xag, Gu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 1 5 10
15 Glgzzéliaxﬂ a Vs dh-Rherddeeafya-TyanXaa Val Lys Xaa Xaa 20 25 30 <210>
248 <211> 30 <212> PRT c213> Artificial Sequence <220> <223> Miut agen <221>
VARl ANB 162222 aRT 29 c223> Xaa = Al b (al pha-am noi sobutyric acid) <221>
VARI ANR2¢222> 26 <223> Xaa = A6c (1-am no-1-cycl ohexanecarboxylic acid)
<221><27AR| ANF =2@@nc8(has223=mXaered N-e&p3itwn- oct anoyl -1 ysi ne <221> VARI ANT

<222>
<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 Glu 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-aminoisobutyric 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> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminocisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-octanoyl-lysine



<223> this sequence has an am dated c-term nus <400> 248 His Xaa Qu Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 15 G n Ala Ala Arg
AQu Phe Ile Ala Trp Xaa Val Lys Xaa Xaa 20 25 30 <210> 249 c211> 30 c212>
PRT <213> Artificial Sequence c220> c223> Mutagen <221> VARI ANT <222> 2, 29
<223> Xaa = Al b (al pha-amenoi sobutyric acid) 120 ¢221>7 VAR ANT <222> 26
<223> Xaa = A6C (1-am no-1-cycl ohexanecarboxylic acid) c221> VAR ANT <222>
30 <223> Xaa = N-epsilon-tetradecanoyl? ysine <221> VARI ANT <222> <223>
this sequence has an am dated c-termnus ~~ i i~,~ _uu.~ <400> 249 H s Xaa
Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 1 510 15 dn A a
Ala Arg, G Y ]%g&TI le Ala Trp Xaa Val Lys Xaa Xaa 20 25 30 <210> 250 <211> 30
c212>_ 8 Artifici al Sequence c220> <223> Miut agen <221> VARI ANT c222>
2, 29.52232h%2%7udNR (A RhasanLaQ soputyrie acid) <221> VAR ANT <222> 26
<223> Xaa = A6C ?1 anm no- 1- cycl ohexanecar boxylic acid) <221> VAR ANT <222>
30 <228c0-Xaas = N-epsil on- hexadecanoyl -1ysine c221> VARI ANT c222> ¢223> this
sequeHte HaasGlanGayiThat Bee Cht efem fgrs Vel 0@r 250 T SeMagl sy Gy Thr Phe Thr
Ser Asp Val Ser Ser °Tyr Leu Qu Ayl® 5 10 15 An AI®Ala Arg Qu Phe lle
Al a TEp? Xda Vel XpySlkaBhexdae %azgf%@ew?@%%xaﬁﬂb 30 <212> PRT <213>
Artificial Sequéﬂ

<210> 157

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Ailb (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
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> 158

<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-lysin

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus
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c220> c223> Mut agen 121 <221> VARI ANT <222> 2, 29 <223> Xaa Al b

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 26 <223> Xaa A6cC

(1-am no- 1- cycl ohexanecar boxylic acid) c221> VARI ANT c222> 30 <223> Xaa =
N-epsi | on-oct anoyl -1 ysi ne <221> VARI ANT <222> <223> this sequence has an
am dated c-term nus <400> 251 Hs Xaa Gu Gy Thr Phe Thr. Ser Asp Val Ser
Ser Tyr Leu Qu Ay 1 5 10 15 G n Ala Ala Arg A u Phe e Ala Tr|d Xaa Val
Arg Xaa Xaa 20 25 30 c210> 252 <211> 30 <212> PRT <213> Artificial Sequence
<220> c223> Mutagen <221> VARI ANT c222> 2, 29 c223> Xaa = Aib

(al pha- am noi sobutyric acid) <221> VAR ANT <222> 26 <223> Xaa = A6C

(1- anf H9>1 %%cl ohexane rboxylic aci d]? <221> VARI ANT c222> 30 <223> Xaa =
N-epsﬁ DEEAETENG Cj?? Tz VRRY ST Y 2532514552% thf's sequence has an
an da&mat;@rgm(ml B 122l 5 a@u Sy GoyxJpnBhe’ Thr Ser Asp val - Ser
Ser Tyr Leu Quygdy 1 Arg d uyoPhe Ile Ala Trp Xaa Val
Arg Xaa Xaa 20 25 30 c210> 253 c211> 30 c212> PRT <213> Artificial Sequence
|~ , k230> L22 <220> <223> Mutagen c221> VAR ANT <222> 2, 29 <223> Xaa = Ai b
(al pha2iam adi sobutyric acid) <221> VAR ANT <222> 26 <223> Xaa = A6C

(1- ant#e>1PRYcl ohexanecar boxylic acid) <221> VARI ANT

<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-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 Seqguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric 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



c222> 30 <223> Xaa = N-epsilon-tetradecanoyl -1ysine <221> VAR ANT c222>
<223> this sequence has an am dated c-term nus <400> 253 Hs Xaa u Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 A@n Ala Ala Arg
AQu Phe Ile Ala Trp Xaa Val Arg Xaa Xaa 20 25 30 <210> 254 <211> 30 <212>
PRT <213> Artificial Sequence <220> <223> Miutagen <221> VAR ANT <222> 2, 29
<223> Xaa = Ai b (al pha-am noi sobutyric acid) c221> VARI ANT*<222> {26 <223>
Xaa = A6cC (1-am no-1-cycl ohexanecarboxilic acid) <221> VAR ANT <222> 30
<223> Xaa = N-epsilon- hexadecanoyl-ly5|ne c221> VARI ANT <222> <223> this
sequepce has.an.am ternlnus c400> 254 His Xaa Gu y Thr Phe Thr
Ser Ag \>h Setr G%é %‘f réer %ﬁpyvgl SgefOSTSTﬁ( Al AIGéyArg Ju Phe Ile
A a Teb, Xag Mol <A g;ﬁmex@@e 305253 A Rega 30| 123 <212 PRT
c213> ArtificiahoSequence c220> > NUtagen < > VARI ANT <222> 2, 18, 29
<223> Xaa = A b (al pha- an1n0|sobutyr|c acid) <221> VARI ANT c222> 20 <223>
Xaa =<Ne@®psbtl on-oct anoyl -1 ysi ne <221> VARI ANT <222> ¢223> this sequence has
an anrtébt>edlc-termnus ,,.~ " r .~~ c400> 255 Hs Xaa Qu Ay Thr Phe
Thr Sefl%&sBRVal. Ser Ser Tyr Leu Gu Ay 1 5 10 15 G n Xaa Ala Xaa @ u Phe
Il e AFEl3Tr prEddcval SaF$™8a Arg 20 25 30 <210> 256 <211> 30 <212> PRT

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Ailb (alpha-aminoisobutyric acid)

<221> VARIANT

£ <222> 20
T <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
N <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>



c213> Artificial Sequence <220> c223> Miutagen <221> VARl ANT <222> 2) 18, 29
<223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 20 <Z23>
Xaa = N-epsilon-tetradecanoyl -1ysine <221> VARI ANT c222> <223> this
sequence has an am dated c-term nus c400> 256 His Xaa Gu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Gu Gy 1 5 10 15 A n Xaa Al a Xaa. G-u.Phe Ile
Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 257 c211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Mutagety (J ~, e, ,,., , , f: s,. .-,:;
124 <221> VARI ANT <222> 2, 18, 29 <223> Xaa = Ai b (al pha-am noi sobutyric
acid) <221> VAR ANT <222> 20 <223> Xaa = N-epsil on-hexadecanoyl -1ysine
<221> VARl AR £599%:£0%35% ap 8 Y8k LIENEE ™A an ami dated c-terminus <400>
257 Higy%agc&d u Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 1 5 10
15 d p, L8a.A68 328 Erupkhent |, A8, ThP degusMak, A Xag, éﬁg 20 25 30 <2Z0>
258 <211> 30 <212> BRT <213> Artifigbhal Sequence <2203 <223> Mitagen <221>
VARI ATn 922271 22 xad 851u2bhe<223>n 1¥adrp- LA lva(ahfhaaamdgoi sobutyric acid) <221>
VARI ANT <222> 280<223> Xaa = N-epsil on-oct anoyl -136si ne <221> VARI ANT <222>
<223> this sequence has an am dated c-term nus <400> 258 H's Xaa Qu Ay
Thr Phel%hi®Ser Asp Val Ser Ser Tyr Leu Qu @y 15 10 15 G n Xaa Ala Arg
du Pﬁéii}%g@la Trp Leu Val Xaa Xaa Arg 20 25 30

<213> Artaificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
™ <223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 20
<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> 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

+7 <210> 164

<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-octanoyl-lysine

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus
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<210> 259 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mit agen
<221> VARI ANT <222> 2, 18, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
|l 25" , ,: ", , . J~"' , , ., , <221> VAR ANT c222> 28 <223> Xaa =
N epsi |l on-t et radecanoyl -1 ysi ne <221> VARI ANT <222> <223> this sequence has
an am dated c-term nus <400> 259 H's Xaa Gu Ay Thr Phe Thr Sgr Asp Val

Ser Ser Tyr Leu Gu Ay 1 5 10 15 An Xaa Ala Arg Gu Phe 1le-Al'a Trp Leu
Val Xaa Xaa Arg 20 25 30 <210> c211>7&212> <213> ¢220> <223> 260 30 PRT

Artificial Sequence Miutagen <221> VARI ANT <222> 2, 18, 29 <223> Xaa = A b
(al pha-am noi sobutyric acid) <221> VAR ANT <222> 28 ¢223> Xaa =

N- epsi | on- hexadecanoyl -1 ysi ne <221> VARI ANT <222> c223> thi s sequence has

an anodatied c-term nus c400> 260 Hi s Xaasd Uy yeuThiuRe Trr Ser Asp Val
Ser 1Serxdy Bl v & TfISSPfOQT%F\i’ n Xaa Ala Arg Gsu Phe Ile Ala Trp Leu
Val Xaa Xaa Arg ' 20 25 3Q af, 72402641 <34 1=a36re212> PRT <213> Artificial
SeqL@mcél%féG)%Y&E ‘Spéﬁtglgen %221> VARI ANT c222302, 18, 29 <223> Xaa = Ai b
(al pha- am noi soQoutyri c acid) <221> VARI ANT <222> 30 <223> Xaa =
N- ep<sillognié)sct anoyl -l ysi ne <221> VARI ANT

<211> 30

<212> PRT

«213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
22> 2, 29 . ' ‘ .
23232 Xaa = A1b (alpha—am1n01sobutyr1c acid)

t
Sl

<221> VARIANT
222> 28 _
2223> Xaa = N—epsilon—tetradecanoyl-ly51ne

<221> VARIANT
<222> '
<223> this sequence has an amidated c-terminus

<210> 166

<211> 30

<212> PRT

<213> Artificial Sequence

<220>

e <223> Mutagen

<221> VARIANT
222> 2, 29 o . .
2223> Xaa = Aib (alpha—am1n01sobutyr1c acid)

<221> VARIANT
<222> 28 .
<223> Xaa = N—epsilon—hexadecanoyl—1y51ne

<221> VARIANT
<222> . .
<223> this sequence has an amidated c-terminus

His Xaa Glu Gly Ih-r Elle IIII Ser ASP Ual Ser ser IYI Leu Glu 1y

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu val Xaa Xaa Arg



o
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12G c222> c223> this sequence has an am dated c-term nus <400> 261 H s Xaa
GQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Ay 1 5 10 15 @ n Xaa
Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 262 <211> 30
<212> PRT c213> Artificial Sequence <220> <223> Miutagen c221> VARI ANT . ~
<222> 2, 18) 29 <223> Xaa = Aib (al pha-am noi sobutyric acid) <221> VARl ANT
<222> 30 <223> Xaa = N-epsilon-tetradecanoyl -1ysine <221> VAR ANT <222>
<223> this sequence has an am dated c-erm nus <400> 262 Hs Xaa Qu Qy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Ay 15 10 15 @ n Xaa Ala Arg
Gu Phe Ile Ala_Trp Leu Val Arg Xaa Xaa 20 25 30 _<210> 263 <211> 30 _ <212>
PRT <213> Artiff&ial Sequence <220> <223> Mt ageﬁ°c221> VARI ANT c222> 2,

18, 29,6223> Xaa = Aib (al pha-am noi sobutyric acid) <221> VARI ANT <222> 30
<223><§§qa/, 7o N-epsi | on- hexadecanoyl -1 ysi ne <221> VARI ANT <222> c223> this
sequeage>hagr an am dated c-term nus <400> 263 H's Xaa Gu Ay Thr Phe Thr
Ser AspiiVahriSencSar sdyenkeu A u Ay .. 1271510 15 An Xaa Ala Arg G u
Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 c210> 264 <211> 30 c212> PRT

c213><A0i ficial Sequence <220> <223> Mit agen
<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

<400> 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

<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> 168
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> 169
<211> 30

<212> PRT



#TH
7R

<221> VARI ANT <222> 2) 18, 29 <223> Xaa = Aib (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 26 .<223> Xaa = A6¢c (1-am no-1-cycl ohexanecarboxylic
aci d) <221> VARI ANT <222> 28 <223> Xaa = N-epsilon-octanoyl-lysine <221>
VARI ANT <222> <223> this sequence has an am dated c-term nus <400> 264 Hi s
Xaa GQu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 1 5 10 15 GQu
Xaa Ala Lys Gu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg 20 25 30i<210>'<211>
<212> ¢213> ¢220> <223> 265 30 PRT Art80ficial Sequence Mitagen <221>
VARI ANT <222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 20 <223> Xaa = N-epsilon-octanoyl -1ysine <221> VAR ANT c222>
<223>* 1t s*Eequette SR 4R ani dated c-terni nus <400> 265 His Xaa Au Gy
Thr Phg Thr Ser Asp Val Ser Ser Tyr Leu Qu @y 1 5 10 15 18 _ ~: .,
Au Alp,Al g,%a8,du Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 266
<211> 30 <212> PRT <213> Artificial Sequence <220> c223> Mitagen <221>
VARI ANR 12223 aRT 29 €c223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>
VARl ANR 252222920 . <223> Xaa = N-epsilon-tetradecanoyl -1ysine <221>
VARI ANIR 3=2248> =<RP@*atplias aggrpiepoeyhas agndam dat ed c-term nus c400> 266 Hi s
Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15 du
Ala ArEXa® 3™ Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 267
c211> 31 7<21 22 BRTci10n- tys:
= psilon-decanoyl-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 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> 170

<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-octanoyl-lysine

i <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



<213> Artificial Sequence <220> <223> Mutagen _._) <221> VARI ANT c222> 2,
, <223> Xaa = Aib (al pha-am noi sobutyric acid) <221> VARI ANT <222> 20

29 .
N- epsi | on- hexadecanoyl -1 ysi ne <221> VARI ANT <222> <223> this

<223> Xaa =
sequence has an ami dated c-term nus <400> 267 H's Xaa Qu Gy Thr Phe Thr

Ser Asp Val Ser Ser Tyr Leu Gu Ay 1 5 10 15 Gu Ala Ala Xaa Gu Phe Ile

Ala Trp Leu Val Arg Xaa Arg 20 25 30 c210> 268 c211> 30:55129;c212> PRT

<213> Artificial Sequence <220> c223> M#ilagen <221> VAR ANT <222> 2, 29
Al b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 28 <223>

€c223> Xaa =
NeEgsi Vamtapct anoyl - | ysi ne <221> VARI PNT c222> <223> this sequence has

Xaa =

an am dﬁgtzéd ©-R&rmi nus <400> 268 His Xaa AQu Ay Thr Phe Thr Ser Asp Val
Ser Ser“*Tyr 1%&u=Giw Gal)phla-&nil@iacﬁm%f&ﬂag.@l a Lys Gu Phe lle Ala Trp Leu
Val Xag Xaa Arg 20 25 30 <210> 269 <211> 30 c212> PRT <213> Artificial

Sequencg,s2 503> Mut agen <221> VARI ANT <222> 2, 29 <223> Xaa = Ai b
(alpha«agtnqhgopqﬁxréi aci d) <221> VARI ANT <222> 26 <223> Xaa = A6C
CHr oxgfeEnarldysa221> VARI ANT <222> 28 <223> Xaa =

(1-am no- 1- cycl ohexane
N epsi kemr-oahanoy - | ysi ne c221> VARI ANT <222> <223> this sequence has an

am dat €d2%>t er m nus
<223> this Sequence has an amidated c-terminus

<400> 171

Gln Ala Arg ar
9 Glu Phe Ile Ala Ty
b Leu Val Xaa Xaa A
20 25 359

g“; <210> 172
- <211> 30
<212> PRT
<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29

<22 = Aj
3> Xaa = Aib (alpha—aminoisobutyric acid)

<221> VARIANT
<222> 28

<223> Xaa = N—epsilon—hexadecanoyl—lysine

<221> VARIANT
<222>

<22 i
3> this Sequence has an amidated C-terminus

i-} <400> 172
i His Xaa
: Glu Gly T?r Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu g1l
Y
Gln Ala Arg Ar o
g Glu Phe Ile Ala Tr '
P Leu Val Xaa X
20 25 % ?gg
<210> 173
<211> 30
<212> PRT

<213> Artificial Sequence

<223> Mutagen

<221> VARIANT
<222> 2, 29

<22 = Aj
3> Xaa = Aib (alpha—aminoisobutyric acid)

<221> VARIANT



=

<400> 269 His Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1
510 15 AQu Ala Ala Lys Qu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg 20 25 30
<210> 270 c211> 30 <212> PRT v i; , 130 <2i3> Artificial Sequence <220>
<223> Miut agen <221> VARI ANT c222> 2) 29 <223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 28 <223> Xaa, =

N-epsi | on- oct anoyl -1 ysi ne ¢221> VAR ANT c222> <223> this sequen&e has an

am dated c-term nus <400> 270 His Xaa8u Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Qu Ay 15 10 15 Ju Ala Ala Arg Gu Phe Ile Ala Trp Leu Va
Xaa Xaa Ar 20 25 30 0210> 271 <211> 30 <212> PRT <213> Artificial Sequence
<220> 3 Nutagen <22 VARIAgI <222> 2, 29 <223> Xaa = Aib

(al ph&2ari Aot sobutyr i & agfa‘”% SUNGARI ANT <222> 28 <223> Xaa =

N- epsidon- ygtrnagdecanoyl -1 ysi ne <221> VARI ANT <222> <223> this sequence has
an anigat.ed c-term nus <400> 271 His Xaa Gu Ay Thr Phe Thr Ser Asp Va
Ser Ser23byenieuelgdhcd Yaslab aldddHedGutAman® a Arg G u Phe Ile Ala Trp Leu
Val Xaa Xaa Arg 20 25 30 <210> 272 c211> 30 c212> PRT <213> Artificial

Sequené¢®>c229> <223> Mut agen vl .. ~l , J 131 <221> VARI ANT <222>
2, 20QHis 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

ey

<221> VARIANT
<222> 2, 29
<223> Xaa = Ai1b (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> 174
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

NS

<210> 175

<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-tetradecanoyl-lysine

<221> VARIANT
<222>



<223> Xaa = Al b (al pha-am noi sobutyric acid) c221> VAR ANT <222> 28 <223>
Xaa = N-epsil on-hexadecanoyl -1ysine c221> VARI ANT <222> <223> this sequence
has an am dated c-term nus c400> 272 Hs Xaa Qu Ay Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu Qu @y 15 10 15 Gu Ala Ala Arg Qu Phe Ile Ala Trp
Leu Val Xaa Xaa Arg 20 25 30 <210> 273 <211> 30 <212> PRT. <23r_3>4 Artificial
Sequence €220> <223> Miutagen <221> VAR| ANT <222> 2, 29 <223>X4a = Aib
(al pha-am noi sobutyric acid) c221> VARP ANT 222> 30 c223> Xaa =
N-epsi | on-oct anoyl -1 ysi ne <221> VARI ANT <222> <223> this sequence has an
amd <400> u Gy Thr Phe Thr Ser Asp Val
Ser %Eazr%gzl';trhtlﬁ q%gxzce(ghas ° anl]jtz)g%giés X%Fm Al a Lys Qu Phe Ile Ala Trp Leu
Val LygoXaasXaa 20 25 30 <210> 274 <211> 30 <212> PRT <213> Artificial
Sequeneex£220% @z28> WUt agens<22iy WAREANEeg282>1.&; 29 323> Xaa = A b

al pha- am noi sobuty¥ic acid) <221> MARIANT i~ ~r, 35~( ~ . L%~ 132
<222%1302E2238s AXgaGk Rhepsliel dha tTep riagetan gk - Hayasﬁme <221> VARI ANT ¢222>
<223> this sequénce has an ami d&Ped c-term nus c390> 274 Hs Xaa Gu Gy
Thr Thr Ser Asp Val Ser Ser Tyr Leu Qu Ay 1 5 10 15 Qu Ala Ala Lys

Fﬁ%% eAl a Trp Leu Val Lys Xaa Xaa 20 25 30 <210> 275 c211> 30 <212>

<212> PRT
<213> Artificial Sequence

PRT

<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

<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 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



0

<213> Artificial Sequence <220> <223> Mitagen <221> VARI ANT c222> 2) 29
<223> Xaa = Ai b (al pha-am noi sobutyric acid) c221> VAR ANT <222> 30 <223>
Xaa = N-epsil on- hexadecanoyl -1 ysi ne <221> VARI ANT <222> ¢223> thi s sequence
has an am dated c-term nus <400> 275 H's Xaa Qu Ay Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu Qu dy 15 10 15 Gu Ala Ala Lys Qu Phe Ile Ala Trp
Leu Val Lys Xaa Xaa 20 25 30 ., y' <210> 276 c211> 30:3<212> PRT c213>
Artl ficial Sequence <220> <223> Mit age&‘? <221> VARI ANT c222> 2,729 <223> Xaa
= A b (al pha-am noi sobutyric acid) c221> VARI ANT <222> 30 <223> Xaa =
N—eps on-oct.an | ysi.n 2 AR| Al 33 <223> this seglLence has
an an‘? a'?%% ]%:l%tg 4'mGr%sl!’ 68 %? TV RLe NT]al u éﬁ/ Ar Phe Thr Ser Asp Val
Ser Ser Tyr Leu Qu @y 1 5 10 15 Gu Ala Ala Arg Qu Phe Ile Ala Trp Leu
Val AegioXaazeXaa 20 25 30 c210> 277 <211> 30 c212> PRT <213> Artificial
SequenzE ><2@0> <223> Mut agen <221> VARI ANT c222> 2, 29 - ( <223> Xaa = Aib
(al pha2ia@m ART sobut yric acid) <221> VARI ANT <222> 30 c223> Xaa =
N- epstiion- fetifageriafegiencgsi ne c221> VARI ANT <222> <223> this sequence has
an am dated c-term nus <400> 277 H's Xaa Au Ay Thr Phe Thr Ser Asp Val

Ser Se%ébyl(duLegnGu Gy 1510 15 Au Ala Ala Arg Qu Phe Ile Ala Trp Leu
Val Xaa X34

<22l> VARTIANT
<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> 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> 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> 179
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
<211> 30



20 25 30 c210> 278 <211> 30 c212> PRT <213> Artificial Sequence c220> c223>
Mut agen c221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric
aci d) <221> VARI ANT <222> 30 <223> Xaa = N epsil on-hexadecanoyl -1ysi ne
<221> VARI ANT c222> <223> this sequence has an am dated c-term nus <400>
278 H's Xaa Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10
15 13~ GQu Ala Ana Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30
c210> 279 <211> 30 c212> PRT c213> Artfici al Sequence c220> c223> P9ut agen
c221> VARI ANT c222> 2, 24, 29 <223> Xaa = A b (al pha-am noi sobutyric acid)
c221> _VMARI ANT ¢222> 20 c223> Xaa = N-epsilon-octanoyl -1ysine c221> VARl ANT
€222>_¢, Z3grttiqg§iaﬁegg&ré%gehas an am dated c-term nus <400> 279 H's Xaa Gu
Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10 15 An Ala Ala
Xaa A4pokPhe Ile Xaa Trp Leu Val Arg Xaa Arg 20 25 30 c210> 280 <221> 30
C212><PR¥ m&hb3danArtificial Sequence c220> c223> Miutagen c221> VARIANT e_ |, ~
c222> 2, 24, 29 c223> Xaa = Aib (al pha-am noi sobutyric acid) c221> VAR ANT
C222><3>cPFdANKaa = N-epsilon-tetradecanoyl -1ysi ne <221> VARI ANT c222>
c223>1HPs?séduence has an, ami dated c-term nus <400> 280 His Xaa Gu Gy
Thr PR Thiessr s g aVRiTe -8B eePPyFit &' u Ay 1 5 10 15 Gn Ala Ala Xaa
Qu Phe Ll g3, Trp Leu Val Arg Xaa Arg 20 25 30 <210> 28Z c211> 30

<222> 30
<223> Xaa = N-epsilon-octanoyl-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
<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

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen



| 35 <212> PRT c213> Artificial Sequence <220> c223> Mutagen <221> VAR ANT
<222> 2, 24, 29 <223> Xaa = Aib (al pha-am noi sobutyric acid) c221> VARI ANT
<222> 20 <223> Xaa = N-epsil on- hexadecanoyl -1 ysi ne <221> VARI ANT <222>
<223> this sequence has an am dated c-termnus ~. <400> 281 His Xaa Qu Gy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 1 5 10 15:G.n A.a, Al a Xaa
GQu Phe Ile Xaa Trp Leu Val Arg Xaa Arg 20 25 30 c210> 282 ¢211>-30 <212>
PRT <213> Artificial Sequence <220> <$723> Mut agen <221> VARI ANT <222> 2)
24, 29 <223> Xaa = A b (al pha-ani noi sobutyric acid) <221> VARIANT ._ <222>
28 " <22922\%5113§§'§ N-epsi | on-oct anoyl - | ysi ne <221> VARI ANT <222> <223> this
sequenes.has an am dated c-term nus <400> 282 His Xaa Gu Ay Thr Phe Thr
Ser AsfpiVakaaSery.Sk: T -nkfikeGhtby/d-Yyshna 10 15 G n Ala Ala Arg Gu Phe Ile
Xaa Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 283 <211> 30 c212> PRT <213>
Arti fi+xilal vASaguence <220> <223> Mut agen , ' 136 c221> VARI ANT c222> 2, 24,
29 <2233>Xaa = Al b (al pha-am noi sobutyric acid) c221> VAR ANT <222> 28
<223>%4a =N epaichen-eet padet el c1hpsihes

<400> 184
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> 185

<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-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 185
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> 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-epsilon-decanoyl-lysine

<221> VARIANT



<221> VARI ANT <222> <223> this sequence has an am dated c-term nus <400>
283 His Xaa Glu Ay Thr Phe Thr Ser Asp Val Ser Sex Tyr Leu Qu dy 1 5 10
15 dn Ala Ala Arg Gu Phe Ile Xaa Trp Leu Val Xaa Xaa Arg 20 25 30 <210>
284 <211> 30 <212> PAT <213> Artificial Sequence <220> <223> Mitagen <221>
VARI ANT <222> 2, 24, 29 <223> Xaa = A b (al pha-am noi sobutyrl,c a5:| d) <221>
VARl ANT <222> 28 <223> Xaa = N epsil on-hexadecanoyl - | ysi ne"<22¥%! VAR ANT
<222> <223> this sequence has an am d&fed c-term nus s. . <400> 284 H s Xaa
G u Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Ay 5 10 15 Gn Ala Ala
Arg Gu Phe Ile Xaa Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 285 <211> 30
<212>_PAT s&bdnrArtificial Sequence <220> <223> Mut agen <221 > VARI ANT <222>
2) 244229 223> Xaa = A b (al pha-am noi sobutyric acid) ti i, 137 <221>
VARI AND 3s2225> 3011522 3phaXanimo ibbepsiri Orcaet anoyl -1 ys' _ne <221> VARI ANT c222>
<223> this sequence has an am dated c-term nus <400> 285 His Xaa Qu Ay
Thr PR&IThYAR@NTAsp Val Ser Ser Tyr Leu Qu Ay 1 5 10 15 @n Ala Ala Arg
A u Phef?Pl @0 Xaa Trp Leu Val Arg Xaa Xaa 20 25 30 <210> <2l 1> <212> <213> K
. <220%8320%% 2§6€p§61‘?—‘ﬁf‘eﬁ?‘i€icﬁf‘%‘1’lally§éﬁuence Mut agen

<221> VARIANT
<222>
<223> this sequence 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 Segquence

<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 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

<221> CONFLICT
<222> 2, 29
<223> Xaa = Aib {(alpha-aminoisobutyric acid)



AR

<221> VARI ANT <222> 2, 24, 29 <223> Xaa = Aib (al pha-amnoi sobutyric acid)
<221> VARI ANT <222> 30 <223> Xaa = N-epsilon-tetradecanoyl -1ysi ne <221>
VARI ANT <222> <223> this sequence has an am dated c-term nus <400> 286 Hi s
Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15 dn
Ala Ala Arg Gu Phe Ile Xaa Trp Leu Val Arg Xaa Xaa 20 25 30. c210> 287
<211> 30 <212> PRT c213> Artificial Sequence c220> <223>" I\/Ut agen. c221>
VARI ANT <222> 2, 24, 29 <223> Xaa = Ai8 (al pha-ami noi sobutyric acid) <221>
VARI ANT <222> 30 c223> Xaa = N epsil on-hexadecanoyl -1ysine c221> VARI ANT

: ~-t 138 c222> <223> this sequence has an am dated
c ter 49(,)0e ZeS7 H]&ss )a(laaamq te%)é Thr rthe Thr Ser Asp Val Ser Ser Tyr
Leu Gluél Jl§_gtbnf§ A3 a Arg uf’%elle Xaa Trp Leu Val Arg Xaa
Xaa 20,46 3@6 <210> 288 <211> 30 <212> PRT c213> Artificial Sequence <220>
<223>uMit:agedn <22 TYARLANE: 0222852 va2 Be5223> fda.es Albcly
(al phaiam noi sobutyrsic acid) c221> YARI ANT c222> 26 223> Xaa = A6C
(1- ancno-Alacyd ahexanerlas boxydllacTaciLe) w224y VARIANTCK223> 30 <223> Xaa =
N- epsi | on-oct anéyl -l ysi ne <221> ¥ARI ANT <222> <228> this sequence has an
am dat(gflo>c-lt87erm nus <400> 288

<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-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, 2%
<223> Xaa = Aib (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> 188
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly



Hs Xaa GQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
GQu Ala Ala Lys Qu Phe Ile Ala Trp Xaa Val
289 <211> 30 <212> PRT <213> Artificial
VARI ANT c222> 2, 29 <223> Xaa =

Leu Qu Gy 1 5 10 15
Lys Xaa Xaa 20 25 30 ~: r <210>
Sequence <220> <223> Mutagen c221>
Ai b (al pha-am noi sobutyric acid) <221>

VARI ANT c222> 26 <223> Xaa = A6c (1-am no-1-cycl ohexanecarboxylic acid) |,
<221> VARI ANT c222> 30 139 <223> Xaa N- epsi | on-tetradecanoyl -1 ysi ne

<221> VARI ANT <222> c223> this sequence has artdani dated c-terninus <400>
289 Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10
15 Gu Ala Ala Lys Qu Phe Ile Ala Trp Xaa Vgl Lys Xaa Xaa 20525 30 c210>
290 <211> 30 <212> PRT <213> Arti ficial Sedyencgi<2hxaa Arg<@RBXahut agen
<221> VARI ANT ca22¢h= pla 2;99<02‘213§h65(§ae: Al 35(al pha- am noi sobut yri c aci d)
<221> VARI ANT c222> 26 <823> Xaa =

A6c (1-am no-1-cycl ohexanecarboxylic
acid) c221> VAR A|\|'|'18<9222> 30 <223> Xaa = N-epsil on-hexadecanoyl -1ysine
<221> VARl ANT <2% 2>.<223> this sequence has an anidated c-termnus c400>
290 Hi s Xaa Gz &L Yprlthr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 1 5 10
15 Au Ala Al a_Jys SFusPhell benkhee Trp Xaa Val Lys Xaa Xaa 20 25 30 <210>
291 <211> 30 <212> PRT <213> Artificial Sequence c220> <223> Mut agen <221>

VARI ANT ¢222> 232029 ¢223> Xaa = Ai b (al pha-am noi sobutyric acid)
<223> Mutagen

<221> VARIANT
222> 2, 29, 31 o . .
2223> Xaa = Aib (alpha—am1n01sobutyr1c acid)

<221> VARIANT
<222> 32 ’
<223> Xaa = N—ep51lon—octanoyl—ly51ne

<221> VARIANT
<222> . '
<223> this seguence has an amidated c-terminus

g

<210> 190

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29, 31 o _ _
<223> Xaa = Alb (alpha—am1n01sobutyr1c acid)

<221> VARIANT
222> 32 . . . ‘
2223> Xaa = Aib (alpha—am1noxsobutyr1c acid)

<221> VARIANT
<222> ' .
<223> this sequence has an amidated c-terminus

Glll Ala AIg Ar

<210> 191



<221> VARI ANT <222> 26 <223> Xaa = A6¢c (1-am no-1-cycl ohexanecarboxylic
acid) ," a:f ' ~la, i ~ ~ ~~",~'Y 20D 140 <221> VARI ANT <222> 30 c223>
Xaa = N-epsilon-octanoyl-lysine <221> VARI ANT c222> <223> this sequence has
an am dated c-term nus <400> 291 His Xaa Qu Ay Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu Gu Gy 1 5 10 15 Gu Ala Ala Arg Gu Phé I1e Ala Trp Xaa
Val Arg Xaa Xaa 20 25 30 ¢210> 292 <211> 30 c212> PRT . - <213> Artificial
Sequence <220> <223> Miutagen <221> VARIFANT <222> 2, 29 <223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VAR ANT <222> 26 <223> Xaa = A6C
(1-am.pp- 1seycl ohexanecar boxylic acid) <221> VAR ANT c222> 30 <223> Xaa =
N- epsibhon- betradecanoyl -1 ysi ne <221> VARI ANT <222> ¢223> this sequence has
an amcgdat-edrertih &l Md§uenze . <400> 292 H's Xaa Gu Ay Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu Qu Ay 15 10 15 Gu Ala Ala Arg Qu Phe Ile Ala Trp
Xaa Vab2®rg Xaa Xaa 20 25 30 c210> 293 <211> 30 <212> PRT <213> Artificial
Sequeng&dx<PRppger223> Mut agen <221> VARI ANT <222> 2, 29 c223> Xaa = Aib

(al phgiglrg' Q]gliu'_s}&prutyri c acid) 141 <221> VARI ANT <222> 26

<222> 2, 29, 31
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = N-epsilon-tetradecanoyl-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 Axg Arg Glu Phe TIle Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 192

<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 = 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
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 193

<211> 32

<212> PRT

<213> Artificial Sequence

<220>



<223> Xaa = A6cC (1-am no-1-cycl ohexanecarboxylic acid) <221> VAR ANT c222>
30 <223> Xaa = N-epsil on-hexadecanoyl -1 ysi ne <221> VARI ANT <222> <223> this
sequence has an am dated c-termnus A, _J <400> 293 His Xaa Gu Ay Thr
Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Ay 15 10 15 Qu Ala Ala Arg Gu
Phe Ile Ala Trp Xaa Val Arg Xaa Xaa 20 25 30 <210> 294 <211> 30 <212> PRT
<213> Artificial Sequence <220> <223> Miutagen c221> VARI'ANT- ¢222> 2, 18, 29
<223> Xaa = Ai b (al pha-am noi sobutyri Aaci d) <221> VAR ANT c222> 26 <223>
Xaa = A6c (1-am no---cycl ohexanecarboxylic acid) <221> VAR ANT <222> 30
<223>_Xaa m,dNyepsi | on-octanoyl -1ysine <221> VARI ANT <222> <223> this
sequence has an am dated c-term nus <400> 294 His Xaa Gu Ay Thr Phe Thr
Ser AspiValafsenrSer Tyr Leu Gu Ay 1 5 10 15 Gu Xaa Ala Arg Gu Phe lle
Al a Te2Xaa, Val A g Xaa Xaa 20 25 30 <210> 295 c211> 30 <212> PRT c213>
Art i f ¥Z33al XBequericd ak@R02nR23obMytr agerwig«l21> VARIANT  '7 , ' 1l ~~:In.J

| 42 <222> 2, 18, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid) <221>

VARI ARNZ120PRIANE <223> Xaa = A6C (1-ami no- 1-cycl ohexanecar boxylic aci d)

<221>3&RI ANT <222> 30 c223> Xaa = N-epsilon-tetradecanoyl -1ysine <221>
VARI Al 3> 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

5 2 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-aminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = N-epsilon-decanoyl-lysine

<221> VARIANT
<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)



<222> <223> this sequence has an am dated c-term nus c400> 295 His Xaa GQu
@y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Au @y 1 5 10 15 du Xaa Al a
Arg GQu Pre Ile Ala Trp Xaa Val Arg Xaa Xaa 20 25 30 <210> 296 <211> 30
c212> PRT <213> Artificial Sequence <220> <223> Miutagen <221> VARI ANT <222>
2, 18, 29 c223> Xaa = Al b (al pha-am noi sobutyric acid): <221> VAR ANT <222>
26 <223> Xaa = A6¢ (1-amino-1-cycl oheﬁgnecar boxylic acid) <221>'VARI ANT
'~'", _y €222> 30 c223> Xaa = N-epsilonhexadecanoyl -1ysi ne <221> VAR ANT
222> <223> this sequence has an am dated c-term nus <400> 296 H s Xaa G u
Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15 Ju Xaa Al a
Arg GuiPhenrther Ala Trp Xaa Val Arg Xaa Xaa 20 25 30 <210> 297 <211> 30
<212>PRY¥ x213> Artificial Sequence c220> i =\t |, , 143 <223> Miut agen
<221><NARI ANT =c22221 Xyn-b8xad4an®@A -¥223= Xaa = Al b (al pha-am noi sobutyric
acid) <221> VARI ANT c222> 26 <223> Xaa = A6C

(1- ani4¥d> VAEyeNbhexanecar boxylic aci d) <221> VARI ANT <222> 30 c223> Xaa =
N-epsﬂ2§’h- ctanoyl - | ysine <221> VAR| ANT ¢222> <223> this sequence has an
ani dat@d” cttiér ﬁ‘f%ﬁg%jﬁﬁfﬁé‘?‘lﬁ?d}@%eﬁnﬂlﬁ y Thr Phe Thr Ser Asp Val Ser
Ser Tyfookehys@u Gy 1 5 10 15 Gu Xaa Ala Arg Gu Phe Ile Xaa Trp Xaa Val

Arg X@ias %Q@- G%Q @ﬁ/ %Qr 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> 196
<211> 30
<212> PRT

<213> Artificial Sequence

Wy
l\‘

<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
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



<210> 298 c211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mit agen
<221> VARI ANT <222> 2, 18, 24, 29 c223> Xaa = Ai b (al pha-am noi sobutyric
aci d) <221> VARI ANT <222> 26 y," <223> Xaa = A6¢C
(1-am no- 1- cycl ohexanecar boxylic acid) <221> VARI ANT <222> 30 <223> Xaa =
N-epsi | on-tetradecanoyl -1ysine <221> VARI ANT <222> <223> this sequence has
an am dated c-term nus <400> 298 Hs Xaa GQu @y Thr Phe Thr Sers Asp Val
Ser Ser Tyr Leu Au Gy 1 5 10 15 d uXaa Al a Arg Gu Phe Ile Xaa Trp Xaa
Val Arg Xaa Xaa 20 25 30 <210> 299 <211> 30 <212> PRT ss ~, |44 <213>
Artifigia~;sgqyence <220> c223> Mitagen <221> VARI ANT <222> 2, 18, 24, 29
<223>.%aa = Alb (al pha-am noi sobutyric acid) <221> VARI ANT <222> 32 <223>
Xaa =<ABe6 {(Hi=asbdienie 0\l ohexanacar boxyrhitisaci d) <221> VARI ANT c222> 30
<223> Xaa = N-epsil on-hexadecanoyl -l ysi ne <221> VARI ANT <222> <223> this
sequerld®>had¥’ an am dated c-term nus c400> 299 H's Xaa GQu Ay Thr Phe Thr
Ser Ay Yap BerGSefhTyiRhe| By Gko ASpyval Sed (Bek5Td GeXaduAbey Arg A u Phe lle
Xaa Trp Xaa Val Arg°Xaa Xaa 20 25 38°<210> 300 <211 ¥ 30 c212> PRT <213>
Artif7E &te S&Gu jﬁc 18 226>112233 Wit bge N2k IoP>XABPANT <222> 1 ¢223> Xaa = N
al f a- HEPES- Hi s al pha- (4-( 2- hfdr’r oxyet hyl ) - 1- pi Bgr azi ne-ethanesu | fonic

<210> 198

<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> 198
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> 199

<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> Xaa = N-epsilon-octanoyl-lysine

<400> 199



aci d)-histidine c221> VAR ANT <222> 29 <223> Xaa = Al b

(al pha-am noi sobutyric acid) <221> VARI ANT c222> <223> this sequence has an
am dated c-term nus c400> 300 Xaa Ala Au @y 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 Va
Lys Xaa Arg 20 25 30 ,~ i ,~~ ., 145 <210> 301 <211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Mut agen <221> VARI ANT c222>*1/<228> Xaa = N
al fa- HEPES- H s (N-al pha- (4- ( 2- hydroxyé%hyl) 1- pi per azi ne- et hanesu | fonic
aci d) - histidine <221> VARI ANT c222> 29 o <223> Xaa = beta-Al a

(bet azal gni <212 VAR <2 .S que an am dat ed

c- te?H ngs Qﬁ%o 3%5 @1 ° %@ $%§ eruﬁhgﬂaa Ser Ser Tyr
Leu Gl;i»h Gy akgSaddcle ﬁenxﬂl auédqaprMél Gau pPIlaeanl gadl a Trp Leu Val Lys Xaa
Arg 20 25 30 <21€> 302 <211> 30 x212> PRT c213> Antificial Sequence <220>
c223> Miutagen t: ; <221> VARI ANT <222> 1 <223> Xaa = N al fa- HEPES-H s

( N- al phig>(4eq 2- hydr oxyet hyl | - 1- pi per azi ne- et hanesu | foni c acid)-histidine
<221><MARI ANT c222> 2 <223> Xaa = Ai b (al pha-am noi sobutyric acid) <221>

VARl ANTL 222995 29 <223> Xaa = beta-Al a (beta-al ani ne) <221> VARI ANT <222>
<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> 200
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> 201

<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> 201
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



c223> this sequence has an am dated c-term nus 146 '. ;.1 ~; ' 1 <400>
302 Xaa Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10
15 dn Ala Ala Lys Gu Phe lie Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210>
303 <211> 30 <2| 2> PRT <213> Artificial Sequence <220> <223> Mit agen <221>
VARI ANT <222> 1 <223> Xaa = N al fa-HEPA-Hi s . . I

(N-al pha- (4- (2- hydroxyet hyl ) - 1- pi perazij_neacetyl ) hi sti di ne <221> VARI ANT
<222> 29 <223> Xaa = Aib (al pha-am noi9§obutyri c acid) <221> VARI ANT <222>
<223> this sequence has an am dated c-term nus <400> 303 Xaa Ala Qu Qy
Thr Ph lo‘l;h5028er Asp Val Ser Ser Tyr Leu u dy 1 5 10 15 A n Ala Ala Lys
Au PE'ﬁ lLlegAla Trp Leu Val Lys Xaa Arg 20 25 30 <210> 304 <211> 30 <212>
PRT <2§§>> dificial Sequence <220> c223> Mutagen <221> VARI ANT <222> 1
<223>.%a3 =mriNrakia- HERAELS

(N- al pha- (4- (2-hydroxyet hyl)-1-pi perazi neacetyl ) histidi ne <221> VAR ANT
<222><20><223> Xaa = beta-Al a (beta-al ani ne) c221> VARI ANT <222> <223> this
sequeneB>hlsta@sam dat ed c-tern nus 147 1" '- r , ~ ,..D <400> 304 Xaa
Ala AQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10 15 dn
Al a Rﬁgé@yg‘b‘g?ﬁwwe Ile Ala Trp Leu Val Lys Xaa Arg

<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-decanoyl-lysine

<221> VARIANT
) <222>
£ <223> this sequence 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

<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-octanoyl-lysine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (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 Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 204



20 25 30 <210> 305 <21 1> 30 <212> PRT <21 3> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 1 <223> Xaa = N al fa- HEPA-H s

(N-al pha- (4- (2- hydroxyet hyl ) - 1- pi perazi neacetyl ) hi stidi ne <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 ani ne) <22l > VARI ANT <222> 3255 thi s sequence
has an am dated c-term nus <400> 305 é%a Xaa Gu Ay Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu u dy 1 5 10 15 n Ala Ala Lys Qu Phe Ile Ala Trp
Leu Val Lys Xaa Arg 20 25 30 E <210> 306 <21l > 30 <2l 2> PRT <213>
Artifigial spequence <220> <223> Miutagen <221> VARI ANT <222> 1 <223> Xaa = N
al f a- tetradgeanoyl - hi stadi ne <221> VARI ANT <222> 29 <223> Xaa = Aib

(al phaz @i pEiiSebLd 1y Kkguaekd) <221> VARI ANT <222> <223> this sequence has an
am dated c-term nus ;. 148 <400> 306 Xaa Ala Gu Gy Thr Phe Trr Ser Asp
Val Set208er Tyr Leu u Ay 1 5 10 15 Gn Ala Ala Lys Qu Phe Ile Ala Trp
Leu Vat23py¥utkganArg 20 25 30 <210> 307 <211> 30 <212> PRT <213> Artifici al
Sequence c220> <223> Miutagen c221> VARI ANT <222> 1 <223> Xaa = N

al fa-t ]f Oyl - hi stadi ne <221> VARI ANT <222> 29 ¢223> Xaa = beta-Al a

(bet aZ J@ner)— <ggl{ 1¥€§R 1n01sobutyr1c 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> 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-aminoisobutyric 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> 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> <223> this sequence has an am dated c-term nus <400> 307 Xaa Ala Gu
@y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du @y 1 5 10 15 dn Ala Ala
Lys Gu Phe Ile Ala Trp Leu Val Lys Xaa Arg 20 25 30 <210> 308 c211> 30
<212> PRT <213> Artificial Sequence c220> c223> Mitagen c221> VAR ANT <222>
1 <223> Xaa = N al fa-tetradecanoyl - histadine c221> VARLANT ¢222> 2, 29
<223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT <222$“c223> this
sequence has an amidated c-term nus <400> 308 Xaa Xaa Qu dy Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu Ay 15 10 15 Gn Ala Ala Lys Qu Phe Ile
Ala Trp Leu Val _Lys Xaa Arg ~~ 1" 1, ., ~ f i 149 20 25 30 <210> 309
<211> 30 <2I 2> PRT <213> Artificial Sequence <226 <223> Mut agen c221>

VARI ANJ, ;s222> 1 <223> Xaa = N al fa-tetradecanoyl - histadine <221> VARI ANT
<222><gU<22@> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VAR ANT <222> 29
<223>.%aa srbeta-Al a (beta-al anine) <221> VAR ANT <222> <223> this sequence
has a1 datigdc t=1t eediaads <400> 309 Xaa Xaa Qu Ay Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu Qu Ay 15 10 15 @n Ala Ala Lys Qu Phe Ile Ala Trp
Leu Val20pys Xaa Arg 20 25 30 <2] 0> 310 <211> 30 <212> PRT <213> Artifici al
Sequeft@><PP@ser223> Mit agen <221> VARI ANT <222> 1 ¢223> Xaa = N
aIfa-Eg%Lagsggggyl- hi st adi ne <221> VARI ANT <222> 29

<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-Ala (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

<210> 207

) <211> 30

£ - <212> PRT

7 <213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT



<223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VAR ANT <222> <223> this
sequence has an am dated c-term nus <400> 310 Xaa Ala Gu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu Ay 15 10 15 Gn Ala Ala Arg Qu Phe Ile
Ala Trp Leu Val Arg Xaa Arg 20 25 30 | 5~ <210> 311 <211> 30 <212> PRT
<213> Arti~icial Sequence <220> <223> Miutagen <221> VARI"ANT <222> 1 <223>
Xaa = N al fa-tetradecanoyl - histadine c221> VAR ANT €222>'29 c223> Xaa =
bet a- Al a (beta-al ani ne) <221> VARI ANT 98 ~ <222> <223> this sequence has an
am dated c-term nus <400> 311 Xaa Ala u 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
Arg X< ¢ rg, 20 25 30 <210> 312 <211> 30 <212> PRT <213> Artificial Sequence
c220> £2335" ]l\ﬁjta SR E PSSV AR AR <5278 ™17%223> Xaa = N al f a-t et radecanoy! -
hi stagl,g(ng 007 - €221> VARI ANT <222> 2, 29 <223> Xaa = Aib

(al phasraraR0ES0BY Yihi-CrraCireh) s522dsp VARIANTss:222> 15223 Yy s sequence has an
am dated c-term nuss<400> 312 Xaa Xaa GQu Gy Thr Phes Thr Ser Asp Val Ser
Ser Tgtu aéw Gaul Glh Bhel 014 316 TroAleu Alkd Fregx&@ wrPhe Ile Ala Trp Leu Val
Arg Xaa Arg 20 2% 30 <210> 313 cZ11> 30 <212> PRPBP0<213> Artificial Sequence

<210> 208

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acaid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-1l-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> 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 Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2

<223> Xaa = Ailb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28



T

, ~.r~,3 " . 't "tiL.~ 151 <220> <223> Miutagen <221> VARI ANT <222> 1
c223> Xaa = N al fa-tetradecanoyl - histadi ne <221> VARI ANT <222> 2 ¢223> Xaa
= Al b (al pha-am noi sobutyric acid) c221> VAR ANT <222> 29 <223> Xaa =
bet a- Al a (bet a-al ani ne) <221> VARI ANT _ <222> ¢223> this sequence has an
am dated c-term nus <400> 313 Xaa Xaa Gu Ay Thr Phe TFr,‘ Ser Asp Val Ser
Ser Tyr Leu Gu Gy 15 10 15 Gn Ala Ala Arg Gu Phe 118 Ala Trp Leu Val
Arg Xaa Arg 20 25 30 c210> 314 <211> 309 <212> PRT <213> Artificial Sequence
<220> <223> Miutagen <221> VARI ANT c222> 1 c223> Xaa = N al fa-tetradecanoyl -
hi st adi ne <221> VARI ANT ' <222> 29 <223> Xaa = beta- Al a (beta-al ani ne)
<221><RAARI ANT “<D2eps 192 S tpiiys -5¥tiénce has an ani dated c-terninus <400>
314 Xangl 8 q]& Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Ay 1 5 10
15 A A a NG Arg’Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210>
315 <2933 40, c212> RRT 213> ARtid)icial Sequence | , ~ ~J 152 <220>
c223> Miut agen <221> VAR& ANT c222> 1 <223> Xaa = N al fa-tetradecanoyl -
hi st adpne ¢2=RdkxTVARI ANT

<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 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arxrg
20 25 30

<210> 210

<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 an amidated c-terminus

<400> 210
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 Xaa Xaa Arg
20 25 30

<210> 211

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib {alpha-aminoisobutyric acid)



<222> 2) 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT
<222> c223> this sequence has an am dated c-term nus <400> 315 Xaa Xaa G u
Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10 15 An Ala Arg
Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 316 c211> 30
<212> PRT <213> Artificial Sequence <220> <223> Mutagen <221> VAR ANT <222>
1 <223> Xaa = N al fa-tetradecanoyl - histadi ne <221> VARl ANT <222> 2 <223>
Xaa = Al b (al pha-ami noi sobutyric acid)}08221> VARI ANT c222> 29 c223> Xaa =
bet a- Al a (bet a-al ani ne) c221> VARI ANT <222> <223> this sequence has an

am dated c-term nus <400> 316 Xaa Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser
Ser Tyb,ley, @44y 1 510 15 An Ala Arg Arg Qu Phe Ile Ala Trp Leu Val
Arg Xag, Argg20 25 30 <210> 317 c211> 30 <212> PRT <213> Artificial Sequence
<220>.223> |X¥ji|4 Nlé"ﬁsi'l'oﬂl—};exgrdécainl)yl—1%/53']{%3 <223> Mut agen <221> VARI ANT <222>
2, 29 <223> Xaa = Aib (al pha-am noi sobutyric acid) <221> VAR ANT c222> 20
<223><Xadlzx ¥AREPRPSIi | on- oct anesul fonyl - | ysi ne <221> VARI ANT <222> <223> this

sequeré#’>hd8 an am dated c-term nus <400> 317
<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 15
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 Sequence

<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
Gln 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



Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 15
Gn Ala Ala Xaa Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 318
<211> 30 c212> PRT <213> Artificial Sequence c220> <223> Mitagen <221>

VARI ANT <222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221>

VARI ANT ¢222> 20 <223> Xaa = N-epsilon-dodecanesul fonyl - :lrysi ne .c221>

VARI ANT 222> <223> this sequence has an anidated c-terninus F, j -c400> 318
Hs Xaa Qu Ay Thr Phe Thr Ser Asp Va0l Ser Ser Tyr Leu Qu Ay 1 5 10 15
Gn Ala Ala Xaa Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 319
<211> 30 c212> PRT <213> Artificial Sequence c220> <223> Mitagen <221>

VAR AR@'Z Zgﬁ&IAfT 29 <223> Xaa = Ai b (al pha-aminoisobutyric acid) ~r n 154
’ - 4 I <22 < > A =

N—epS|< on exédé(l:éﬁgsel\% Sﬁi%oﬁség?tﬁéggff?yVARl ANT c222> <223> this sequence
has aQZ@m datedrc-term nus <400> 319 Hs Xaa Qu Ay Thr Phe Thr Ser Asp
Val Sep>:SepgTyr Leu u Ay 1 5 10 15 Gn Ala Ala Xaa Qu Phe Ile Ala Trp
Leu Vab2¥r gaXaaNAsgsi20n 2B t300y<21051n320 <211> 30 <212> PRT .. '- <213>

Arti fi ci al Sequence c220> c223> Miutagen <221> VARI ANT <222> 2, 29 <223> Xaa
= géﬂmﬁ&R@ﬁﬁfnm sobutyric acid) c221> VARI ANT <222> 28 c223> Xaa =
N—epsi< of- 8 tan%sulf nyl - IyS| ne <221> VARI ANT <222> <223> this sequence
has an’alf ¢at ed 8 fi Higgaatlanine)

<221> VARIANT
<222>
<223> this sequence 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 an amidated c-terminus

<400> 214
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 io0 15
Gln Ala Arg Arg Glu Phe Ile Ala Trp Xaa Val Xaa Xaa Arg
20 25 30

<210> 215

<211> 30

<212> PRT

<213> Artificial Sequence



<400> 320 His Xaa Glu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1
510 15 == G@n Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30
c210> 321 <211> 30 c212> PRT <213> Artificial Sequence <220> c223> Mit agen
c221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221> VARI ANT c222> 28 <223> Xaa = N-epsil on-dodecanesul fonyl- lysine 155
<221> VARI ANT <222> <223> this sequence has an am dated c-t.ermnus:<400>
321 H's Xaa Qu Ay Thr Phe Thr Ser Adp2Val Ser Ser Tyr Leu Gu dy 1 5 10
15 Gn Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210>
322 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mit agen -
c221>:§@§ ﬁl\ﬂ' <222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)
<221> | ANT*%522> 28 ¢223> Xaa = N- epsi | on- hexadecanesul f onyl -1 ysi ne
c221> YAR AN 5822> <223> this sequence has an am dated c-term nus <400>
322 Hicsz;Xaa Au @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10
15 d r2A:axAbha Ang @iphPhenihbssoBlheyricpadiay Val Xaa Xaa Arg 20 25 30 <210>
323 <211> 30 <212> PRT ''" <213> Artificial Sequence <220> <223> Mit agen
<221><VARI ANHIRGU22> 2, 29 c223> Xaa = A b (al pha-am noi sobutyric acid)

c221><YAR AT <222> 30 <223> Xaa = N-epsilon-octanesul fonyl- |ysine <221>
VARI AKg23> 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 Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
: <222> 28
-7 <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> 216
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> 217
<211> 30
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<222> c223> this sequence has an am dated c-term nus c400> 323 156 Hi s
Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Ay 1 5 10 15 @n
Ala Ala Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 c210> 324
<211> 30 <212> PRT c213> Artificial Sequence <220> <223> Mitagen c221>
VARI ANT <222> 2, 29 c223> Xaa = Ai b (al pha-am noi sobu}yr Gy ‘agiJd) <221>
VAR ANT _ ~ c222> 30 <223> Xaa = N epsil on- hexadecanesul fonyl -1ysi ne <221>
VARI ANT <222> <223> this sequence has18h ami dated c-term nus <400> 324 Hi s
Xaa Qu 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 Trp Leu Val Arg Xaa Xaa 20 25 30 c210> 325
<211><%ﬁ2<gT§> PRT <213> Artificial Sequence c220> <223> Mutagen 7 ' <221>
VARl ARIL 3223551 519 S¢9%%exaa = Ai b (al pha- ami noi sobutyric acid) <221>
VARI ANT, 222> 20 <223> Xaa = 1-(4-decyl -piperazine)- asparagi nes <221>
VARIAQHQfQ%@gxﬁg23> t hi s sequence has an am dated c-term nus <400> 325 H s
Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Ay 1 5 10 15 @n
Al a AkzeXaaa@awTPhe |le Ala Trp Leu Val Arg Xaa Arg 20 25 30 1S7 <210>
326 c2222> 30 <212> PRT <213> Artificial Sequence

<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

™ <221> VARIANT
g <222>
<223> this sequence has an amidated c-terminus
<400> 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 Sequence
<220>
<223> Mutagen
<221> VARIANT
<222> 2
<223> Xaa = Alb (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

<400> 218
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 Tle Ala Trp Xaa Val Xaa Xaa Arg
20 25 30



bl

<220> c223> Mutagen <221> VARI ANT <222> 2, 29 <223> Xaa = A b

(al pha-am noi sobutyric acid) <221> VAR ANT <222> 20 <223> Xaa =

1- (4-dodecyl - pi perazi ne) - asparagi nes c221> VAR ANT c222> <223> this
sequence has an am dated c-termnus -,~ -. 1 . <400> 326 His Xaa Au Gy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 1 5 10 15. Gn-Ala Ala Xaa
Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 c210> 327 <211> 30 <212>
PRT <213> Artificial Sequence <220> <2@8> Mitagen <221> VARI ANT <222> 2, 29
<223> Xaa = A b (al pha-am noi sobutyric acid) d- -= c221> VAR ANT c222> 20
<223> Xaa = 1-(4-tetradecyl-piperazine)-asparagi nes c221> VAR ANT c222>
<223> this sequence has an am dated c-term nus <400> 327 Hs Xaa u Ay
Thr Pﬁ%w?h?l%er Asp Val Ser Ser Tyr Leu Gu Ay 15 10 15 Gn Ala Ala Xaa
Au Pﬁ a Trp Leu Val Arg Xaa Arg 20 25 30 <210> 328 c211> 30 <212>
PRT c g:fllcﬂlaISe%?q‘%gnce | ~ <220> <223> Mut agen c221> VARI ANT <222>
2, 29 < 53> Xaa = b pha- am noi sobutyric acid) <221> VAR ANT <222> 20
<223>_.X%an = 1-(4-hexadecyl - pi perazi ne) - asparagi nes c221> VARI ANT <222>
<223><piE-susemaence has an am dated c-term nus <400> 328 His Xaa Qu dy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 @dn Ala Ala Xaa

G u Phe2l eAWNAATTrp Leu Val Arg Xaa Arg 20 25 30
<222> 2

<223> Xaa = Alib (alpha-aminoisobutyric 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

<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-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



c210> 329 <211> 30 <212> PRT <213> Artificial Sequence c220> <223> Mt agen
<221> VARI ANT c222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 28 <223> Xaa = 1-(4-decyl - pi perazi ne)- asparagi nes
<221> VARI ANT c222> <223> this sequence has an am dated c-term nus <400>
329 Hs Xaa Gu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr;/Leu.@u.Gy 1 5 10
15 An Ala Ala Arg GQu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 2025 30 <210>
330 <211> 30 <212> PRT <213> Artificidb5Sequence <220> <223> Mit agen c221>
VARI ANT <222> 2, 29 "~ ilZl,~1 S 9 ,i ' ~" ~, <223> Xaa = Aib

(al pha-am no~sobutyric acid) <221> VAR ANT <222> 28 <223> Xaa =

1- (4- dédecyl - pi peradi ne) - asparagi né8 <221> VARI ANT £222> <223> this
sequeffée lﬂé‘sp‘gsn; i St 8o &€ et FeA063 880 A S[5kaa G u Ay Thr Phe Thr
Ser Asp Val Ser "Ser Tyr Leu Qu y 1510 15 @n Ala Ala Arg Qu Phe Ile
Ala Trp,bey,Yal Xaa Xaa Arg 20 25 30 <210> 331 <211> 30 c212> PRT <213>
Artifighal 3gequence <220> <223> Mut agen <221> VARI ANT <222> 2, 29 c223> Xaa
= Al b<¢atpharan noi sobutyric acid) <221> VAR ANT c222> 28 ¢223> Xaa =

1- (4- et padecyficphpetegréme) - aspar agi nes <221> VAR ANT <222> <223> this
sequence has an am dated c-term nus <400> 331 H's Xaa Qu Gy Thr Phe Thr
Ser Asp2%al Ser Ser Tyr Leu Gu @Ay 15 10 15 An Ala Ala Arg Ju Phe lle
Al a Trp2tedviade™Xaa Xaa Arg

<221> VARIANT
<222> 2
<223> Xaa = Ailb (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 sequence 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 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-hexadecanoyl-lysine

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus
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20 25 30 <210> 332 c211> 30 c212> 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 c223> Xaa = 1-(4-hexadecyl - pi perazi ne) -
aspar agi nes ;T ~ Vv.,~=;1 Z003 1@ <221> VARI ANT <222> <223> this sequence
has an am dated c- ternlnus <400> 332 His Xaa Au Ay Thy-Phe, Thr, Ser Asp
Val Ser Ser Tyr Leu Qu Ay 15 10 15 An Ala Ala Arg Qu Phe ’ IHe Ala Trp
Leu Val Xaa Xaa Arg 20 25 30 <210> 33306211> 30 <212> PRT c213> Artificial
Sequence <220> <223> Mutagen <221> VARI ANT <222> 2, 29 <223> Xaa = Aib
(al pha-am noi sobutyric acid) <221> VAR ANT <222> 30 <223> Xaa =
1-(4-de - pi perazi ne)- asparagi nes <221> VARIANT <222> <223> this sequence
has aﬁ48§? #fed ¢-term nus <400> 333 Hs Xaa Qu Thr__Phe Thr Ser Asp
Val Sé'rl §éara Fyr Qleu’ g G Y1y PP 1BIGH APR T/XF 5;1@6&YPhe lle Ala Trp
Leu Val, Ar N2 300R0000 0 £710% T4 €215, 3 pA2S PRT <213 Artifcial
Sequence c22 Mut agen <221z VAR ANT c222> 29 c223> Xaa = Alb
(al pha-am noi sobutyric acid) <221> VARI ANT <222> 30 <223> Xaa =
1- (4- dadecyd23pi per azi ne) - asparagi nes <221> VARI ANT <222> <223> this
sequeneeélha® an am dated c-term nus

<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 = 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

2 <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
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161 | yii~1-~ <400> 334 Hs Xaa Qu Ay Thr Phe Tl:r Ser Asp Val Ser Ser
Tyr Leu Gu Ay 1510 15 Adn Ala Ala Arg Gu Phe Ile Al a Trp Leu Val Arg
Xaa Xaa 20 25 30 <210> 335 <211> 30 <2l 2> PRT <213> Artifi CI aI Sequence
<220> <223> Mut agen <221> VARI ANT <222> 2, 29 <223> Xaa =

(al pha-am noi sobutyric acid) .- -, <221> VARI ANT <2§%>{132f52@§§ Xaa =

1- (4- hexadecyl - pi perazi ne) - asparagi nes <221> VARI ANT <2 2578993> this
sequence has an amidated c-termnus c400> 335 His Xaa Qu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu Ay 15 10 15 Gn Ala Ala Arg Qu Phe Ile
Ala Tr Leu VaI Arg Xaa Xaa 20 25 30 <210> 336 c211> 32 <212> pRT <213>
Artifi %i Ence _ <220> <223> Mutagen <221> VARI ANT <222> 2, 29 <223>
Xaa = 1.n0}, S tyri id > VARI ANT <222> 32 <223> Xaa =
1- (4- décyl (tg.g%%%%?‘.mn%) ’3“535361%{%5?%%@5 <%%I(1;I%%%/ARI ANT <222> <223> this sequence
has anrseed dated c-term nus <400> 336 His Xaa Gu @y Thr Phe Thr Ser Asp
Val SetisSeta dyw cheurdd shddmir S5sek0add vEl ncel aeAltgr Ategh Hw cPhe Ile Ala Trp Leu
Val Arg Xaa Xaa @y 5Xaa 20 25 30 10, .. '"15.~ 1& <210> 337
<211>G32 Ad2]12t2 PRT &218be Arltélﬁllacipm LSEq\(Pénéles é@@@ﬁac223> Mut agen <221>
VARI ANT ¢222> 272029

<210> 225

<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 = 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

Py

<210> 226

<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



<223> Xaa = Al b (al pha-am noi sobutyric acid) c221> VAR ANT <222> 32 <223>
Xaa = 1-(4-dodecyl - pi perazi ne)- asparagi nes <221> VARI ANT c222> <223> this
sequence has an amidated c-term nus <400> 337 H's Xaa Qu @y Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu Ay 15 10 15 Gn Ala Ala Arg Qu Phe Ile
Ala Trp Leu Val Arg Xaa Xaa Gy Xaa 20 25 30 <210> 338 211> 32 <212> PRT
c213> Artificial Sequence <220> c223> Mit agen <221> VARI ANT <222> 2, 29
<223> Xaa = Ai b (al pha-am noi sobutyrii®8aci d) <221> VARI ANT <222> 32 <223>
Xaa = 1-(4-tetradecyl - pi perazi ne)-asparagi nes <221> VARI ANT c222> <223>
this sequence has an amdated c-term nus c400> 338 Hs Xaa Qu @y Thr Phe
Thr S §§ Val Ser Ser Tyr Leu Qu Ay 1 5 10 15 An Ala Ala Arg G u Phe
e A& Trif®Led VaFAPGOSER%ad Y8P Xaa 20 25 30 <210> 339 <211> 32 ¢212>
PRT <213> Artifdi cial Sequence 3 4 f ~", A ~~;;a 163 <220> c223> Mitagen
C221%,YARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221%2¥ARIANE €dddrc32a5223anHReeF drbdnh@xadecyl - pi perazi ne) - aspar agi nes
c221> VARI ANT <222> <223> this sequence has an am dated c-term nus c400>
339 Hi480Xax6d u Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu GQu @y r-"." 1
5 10 Hi5 X33 CAr £1A BhaPhe @y Pre AFP /aA=8erTspr Iy Mal GArFlXaa Xaa Gy Xaa 20

25 301<210> 340 c2131> 32 <212> PRT ¥213> Artificial 18equence
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-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 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 Tle 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-aminoisobutyric acid)

<221> VARIANT
<222> 29
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<220> c223> Mutagen <221> VARI ANT c222> 2, 29, 31 c223> Xaa = Aib

(al pha-am noi sobutyric acid) c221> VARI ANT <222> 32 <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> 340 Hs Xaa Qu Ay Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu Gu Gy 15 10 15 Gn Ala Ala Arg @u'Phe . the Ala Trp
Leu Val Arg Xaa Xaa Xaa Xaa 20 25 30 c210> 341 <211> 32 <212> PRT <213>
Artificial Sequence <220> <223> Mit agan9<221> VARI ANT "L 1A <2225 2,
29, 31 <223> Xaa = Al b (al pha-am noi sobutyric acid) c221> VAR ANT c222> 32
<223> Xaa = 1-(4-dodecyl - pi perazi ne)- asparagi nes <221> VAR ANT <222> c223>
thi s ségtreree h&stam-anititedadiper m nus <400> 341 His Xaa Au Ay Thr Phe
Thr Ser Asp _Val Ser Ser Tyr Leu Qu Gy 1 5 10 15 A n Ala Ala Arg G u Phe

e AI%%%E g*’gﬁ%}\uwvm Arg Xaa Xaa Xaa Xaa 20 25 30 <210> 342 <211> 32 <212>
PRT c2Z rtificial:,geqguence <220> ¢223> Mitagen <221> VARI ANT <222> 2)
29, 31 < 235 Xagczggmllg ((:% pﬁa(iaé%?noﬁy%(l)%%tyri c acid) c221> VARI ANT <222> 32

<223> Xaa- wakr{id-t etradecyl - pi perazi ne) - aspar agi nes <221> VARI ANT <222>
<223><bhis sequence has an am dated c-termnus c400> 342 ; His Xaa Gu Ay
Thr Pre2FhrchSerseAspnodahaSen Serdafyd ckeernGhusG@y 1 5 10 15 G n Ala Ala Arg

GQu Phe Ile Ala Trp Leu Val Arg Xaa Xaa Xaa Xaa
<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 = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (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-aminoisobutyric acid)



20 25 30 <210> 343 <211> 32 <212> PRT <213> Artificial Sequence <220> <223>
Mut agen <221> VARI ANT <222> 2, 29, 31 <223> Xaa = Al b
(alpha am noi sobutyric acid) c221> VARI ANT c222> 32 ,. ~ |65 <223> Xaa
_-(4-hexadecyl - pi perazi ne) - asparagi nes c221> VAR ANT <222> <223> this

sequence has an am dated c-term nus c400> 343 H's Xaa Qu Gy Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu u @y 1 5 10 15 @n Ala,Ala Arg Gu Phe Ile
Ala Trp Leu Val Arg Xaa Xaa Xaa Xaa 20185 30 <210> 344 '«211> 30 <212> PRT
<213> Artificial Sequence c220> <223> Mitagen <221> VARI ANT c222> 2,29
<223> Xaa Al b (al pha-am noi sobutyric acid) <221> VARl AhTT c222> 20 <223>
Xaa = 4 decyl - pi perazi ne) - asparagi nes <221> VAR ANT <222> <223> this
sequeﬁ@% hé@Réﬁqanidated c-termnus c400> 344 His Xaa Au Ay Thr Phe Thr
Ser As 5 29Ser ég Leu u.dy 1510 15 An Ala Arg Xaa Gu Phe Ile
Ala Trp eu aQal &rg G 26"98B0 ¢210> 345 <211> 30 <212> PRT <213>
Artifighal Qgguence c220> <223> Mit agen <221> VARI ANT <222> 2, 29 <223> Xaa
= Ai b Labpha- am noi sobutyric acid) <221> VAR ANT <222> 20 c223> Xaa =
1- (4- dodecWaapt pRERZI1RE) oct@spar-agkiies c221> VARI ANT ¢222> <223> this
sequence has an am dated c-term nus ~, .~_.~1 16G

<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 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> 231

<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-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 Sequence

<220>
<223> Mutagen



<400> 345 His Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1
510 15 An Ala Arg Xaa Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30
Sequence <220> <223> Mut agen

<2i 0> 346 <211> 30 <212> PRT c213> Artificial
<221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
1- (4-tetradecyl - pi perazi ne) - aspar agi nes

<221> VARI ANT <222> 20 <223> Xaa =
<221> VARI ANT <222> c223> this sequence has an am dated c-term nus <400>

346 His Xaa Gu Ay Thr Phe Thr Ser Aspival Ser Ser Tyr Leu.d'u Gvy-1 5 10

15 Gn Ala Arg Xaa Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 2530’ <210>
Sequence s ~ <220> <223> Mt agen

347 <21322130ys3kR7 PRT <213> Artificial

c221> VARRANI c222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)

<221> WRBANR2a<222: 2015223 = 1-(4- hexadecyl - pi perazi ne) - aspar agi nes

<221> VARI ANT c222> c22p§§ %(rglé%gg%uﬁyfhﬁ Bfisdani noi sobutyric aci d) <400> 347

Hi s Xaa?@t \@GRyANhr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 15

An Alzf?“,&g%?aa GQu Phe Ile Ala Trp Leu Val Arg Xaa Arg 1G7 20 25 30
Sequence c220> <223> Mut agen

<210> ?féf§§<2xff>= Frte 24z (PRE-«24dneArti fi ci al
> 2) 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)

c221> AR ANT <
<221> V&&A%Ré%é 28 c223> Xaa = 1-(4-decyl -pi perazi ne)- asparagi nes f
t hi s. sequence has an am dated c-term nus

Tl c22223 VARLANT 32,5223>
gG;% &'V TRFCPREY THYSSe Asp Val Ser Ser Tyr Leu Gu @y 1

<400> 348 Hi s Xaa
5 10 152@nvAkmvArg Arg G u Phe Ile Ala Trp Leu Val Xaa Xaa Arg
<222>
<223> this Sequence has an amidated Cc-terminus
<400> 232
Hi
o is Xaa Glu Gly T?r Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
° 10
Gln Ala Lys Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa o
20 25 30
<210> 233
<211> 30
<212> PRT
<213> Artificial Sequence
<220>
<223> Mutagen
<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha—aminoisobutyric aciq)
<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> 233
H
is Xaa Glu Gly T?r Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
10
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa o
20 25 30
<210> 234
<211> 30
<212> PRT

<213> Artificial Sequence



Mol

/,(r“'l
.
.

20 25 30 <210> 349 <211> 30 c212> PRT <213> Artificial Sequence c220> c223>
Mut agen <221> VARI ANT <222> 2, 29 - ~ <223> Xaa = Al b

(al pha-am noi sobutyric acid) <221> VARI ANT <222> 28 c223> Xaa =

1- (4-dodecyl - pi perazi ne) - asparagi nes c221> VARI ANT <222> <223> this

sequence has an anidated c-term nus <400> 349 H s Xaa Awu &y ~kpg Phe Thr
Ser Asp Val Ser Ser Tyr LeuGIuGIylSlOlSGInAIaArgArg “U Phe Ile
Ala Trp Leu Val Xaa Xaa Arg 20 25 30 240> 350 <211> 30 <212> PRT o~ f

.1 .~ 1b8 c213> Artlflcial Sequence <220> <223> Mutagen <221> VARI ANT c222>
2, 29 <223> Xaa = Aib (al pha-am noi sobutyric acid) c221> VAR ANT <222> 28
<223><¥da = 1-(4-tetradecyl - pi perazi ne) - aspar agi nes <221> VARI ANT <222>
c223><thi"sM8e§GBnce has an amidated c-termnus _ <400> 350 His Xaa Gu Gy
Thr Ph Th Asp Val Ser Ser Tyr Leu Gu Gy 1510 15 Gn Ala Arg Arg
Gu PHE a "Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 351 c211> 30 <212>
PRT c2 gl_f b &l qlal§%1QQM£sggL?tqg $2233) Mut agen <221> VARI ANT <222> 2, 29
<223> Xaa = b (al pha-am noi sobutyrl C aC| d) <221> VARI ANT <222> 28 <223>
Xaa :<121(>4vhlepmdecyl pi perazi ne) - asparagi nes <221> VARI ANT c222> <223>

t hi s serprenge has an am dated c-term nus <400> 351
<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> 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 = Aib (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



Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 15
Gn Ala Arg Arg Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 352
c211> 30 <212> PRT <213> Artificial Sequence c220> <223> Mit agen ? vl i~
"\t7 ~ ~ ~~ij,~ 1@ c221> VARI ANT <222> 2, 29 <223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VARI ANT c222> 30 c223> Xaa =

1- (4- decyl - pi perazi ne) - asparagi nes <22l > VARI ANT <222>Y<223> thijs sequence
has an am dated c-term nus c400> 352 Hijg Xaa A u Ay Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu Qu dy 15 10 15 Gn Ala Arg Arg Qu Phe Ile Ala Trp
Leu Val Arg Xaa Xaa 20 25 30 c210> 353 <211> 30 c212> PRT <213> Artificial
Sequenrée2c2R0D> c223> Miutagen c221> VARI ANT <222> 2, 29 <223> Xaa = Aib

(al phazai AsFsbisatyricguarded) <221> VARI ANT c222> 30 <223> Xaa =

1-(4- gggg%yl - pi perazi ne)- asparagi nes <221> VARI ANT <222> <223> this

sequenég.has an am dated c-term nus <400> 353 H's Xaa Qu Ay Thr Phe Thr
Ser Asp Val 5t ser Tyr Leu Qu Ay 1 5 10 15 dAn Ala Arg Arg Gu Phe Ile

Ala Trplewa¥adyrArg Xaa Xaa 20 25 30 <210> 354 <211> 30 <212> PRT <213>
Artifipal 2Sequence <220> <223> Miutagen <221> VARI ANT <222> 2, 29 <223> Xaa
= Al b <¢abphaaafnianei s0pdb ydm 6o Bibd)y G224 dYARI ANT

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-decanoyl-lysine

<221> VARIANT
<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 Trp 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 = A6c (l-amino-l-cyclohexanecarboxylic 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



y, ~; 1r.r, ; r. . r ~_'~Ji <222> c223> this sequence has an am dated
c-term nus <400> 356 Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Gu Gy 1510 15 dn Ala Arg Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa
Arg Gy Xaa 20 25 30 c210> 357 <211> 32 c212> PRT <213> Artificial Sequence
€220> <223> Mutagen c221> VARI ANT <222> 2, 29 <223> Xag ‘= b oy
(al pha-am noi sobutyric acid) <221> VAR Al\ﬂ' <222> 32 223> Xaa“E
1- (4- dodecyl - pi perazi ne) - asparagi nes 1§22l > VARI ANT <222> <223> Xaa = Ai b
(al pha-am noi sobutyric acid) <400> 357 His Xaa GQu Ay Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu u dy 15 10 15 Gn Ala Arg Arg Qu Phe Ile Ala Trp
Leu Val Arg Xaa Arg Ay Xaa 20 25 30 c210> 358 <211> 32 <212> PRT <213>
Artl fF%]rQa?I 28kquence <220> <223> Mitagen <221> VARI ANT <222> 2, 29 <223> Xaa
<tHl pH%- ami noi sobutyric acid) <221> VAR ANT <222> 32 <223> Xaa =
1- (4 ferradetyl - pip greagl ne) - aspar agi nes <221> VARI ANT <222> <223> this
sequence has an “am dated C-t erni nus <400> 358 His Xaa Qu G y Thr Phe Thr
Ser Asp,Mal Ser Ser Tyr Leu u Qy |72 - - , ~.~~ 15 10 15 dn Ala Arg
Arg GiooRhewtdenAla Trp Leu Val Arg Xaa Arg Gy Xaa 20 25 30 <210> 359
<211> 32 <212> PRT <213> Artificial Sequence <220> c223> Mitagen <221>
VARI ANT2 2 22212NT 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) c221>
VARl AN#22> 2, 29

<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-tetradecanoyl-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> 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 = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
<222> 26
<223> Xaa = A6cCc (l-amino-1l-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> 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> 359 Hzs
Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15 dn
Ala Arg Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg Ay Xaa 20 25 30 <210>
360 <211> 32 <212> PRT <213> Artificial Sequence <220> <223> Mitagen r
<221> VARI ANT <222> 2, 29, 31 <223> Xaa = Al b (al pha-am moi sobutyric acid)
<221> VARI ANT <222> 32 <223> Xaa = 1-(14sdecyl - pi perazi ne)- aspar agi nes
<221> VARI ANT <222> ¢223> this sequence has an am dated c-term nus <400>
360 H's Xaa Au @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10
15 dnitAla Arg Arg Gu Phe Ile Ala Tep Leu Val Arg Xaa Arg Xaa Xaa 20 25 30
<210>G3la pIE3Xag 1Gly Bie @24 BaPRP ¥24 3:1Apt9 KpeiZals Sequence ¢220> <223>
Mit agen <221> VARI ANT c222> 2, 29 31 <223> Xaa =%Ai b

(al phaé?(ggr} jsobutyric acid) <221> VAR ANT ¢222> 32 c223> Xaa =
1-(4- (ig C)ég- pi perazi ne)- asparagines ", ~', . ~~i~1i _;L~ c221> VARI ANT
<222> 5223%pkbhi s sequence has an am-dated c-terminus t. <400> 361 Hs Xaa

G u Gy Fhn-PhecTht Sgheep Val Ser Ser Tyr Leu Gu Ay 1 5 10 15 A n Ala
Arg Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa 20 25 30 <210> 362

<211><320x<212> PRT <213> Artificial Sequence
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb {(alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-1l-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 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

<210> 241

<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-tetradecanoyl-lysine

<221> VARIANT
<222>

<223> this sequence has an amidated c-terminus



<220> <223> Mut agen <221> VARI ANT <222> 2, 29) 31 <223> Xaa = Ai b
(al pha-am noi sobutyric acid) c221> VARI ANT <222> 32 <223> Xaa =
1- (4-tetradecyl - pi perazi ne) - aspar agi nes <221> VARI ANT <222> <223> this
sequence has an am dated c-term nus c400> 362 His Xaa GQu Ay Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 Gn Ala Arg Arg Qu Phe Ile
Ala Trp Leu Val Arg Xaa Arg Xaa Xaa 20 25 30 <210> 363 <211>.32-<212> PRT
c213> Artificial Sequence c220> y ~j61 174 <223> Miutageh ¢2215 VAR ANT
c222> 2) 29, 31 c223> Xaa = A b (al pha-am noi sobutyric acid) <221> VAR ANT
<222> 32 <223> Xaa = 1-(4-hexadecyl - pi perazi ne)- asparagi nes <221> VAR ANT
<222> <223> this sequence has an am dated c-term nus c400> 363 H's Xaa G u
ThﬁmPhé4Thr Ser Asp Val Ser Ser Tyr Leu Gu Ay 15 10 15 An Ala Arg

Arg SPiRé Fie CAY aoFr wtir\ﬁﬂr %&Eg\’x aSeAr FeIXaHr Xegd 91 23v30 <210> 364
c211> 1gf 5T 21 t|f|c < ence <220> <223> Mitagen <221>
VARI A 9059 <2 aa = ;ﬁb alp a> HhiAdi 8butyr|c acid) <221>

VARI ANT <222> 30 <223> Xaa = 1-dodecyl am no- glutanlne <221> VARI ANT <222>
<223><bhiss 282quence has an ami dated c-term nus <400> 364

<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 = Abc (l-amino-1l-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
Gln 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-aminoisobutyric acid)

<221> VARIANT
<222> 26

<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-octanoyl-lysine



4

Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10 15
Gn Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 365
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mitagen c221>
VARI ANT <222> 2, 29 c223> Xaa = Ai b (al pha-am noi sobutyric acid) | 75
<221> VARI ANT c222> 20 c223> Xaa = 1-dodecyl am no-gl utam ne <221> VARI ANT
c222> <223> this sequence has an am dated c-term nus ,v; ' 32n~ ;,~. ~t~ <400>
365 Hs Xaa Gu @y Thr Phe Thr Ser Agp7Val Ser Ser Tyr"Leu Au @y 1 5 10
15 Gn Ala Ala Xaa Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210>
366 <211> 30 <212> PRT c213> Artificial Sequence <220> c223> Mitagen <221>
VARl ANJZ2 k2 22BIXNT 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid) c221>
VARl AN§24222> 28 <223> Xaa = 1-dodecyl am no-gl ut am ne <221> VARI ANT <222>
c223><thi’s t8e¥ feARE a2 a i "ati dat ¥t cct @Y Athus <400> 366 His Xaa Au Ay
Thr ngo(il;hrmgier Asp Val Ser Ser Tyr Leu du dy 15 10 15 dn Ala Ala Arg
Gu P ey, Vi 0 c21l 7/ c211> 32 <212>
PRT <§§%>’Ja%rti‘?iGg%gﬁgrsgﬁeughéé@eézg%gﬁg%é ﬁ)ﬁ‘fé‘ggﬁeﬁzgﬁ“f@)&m ANT <222> 2,
29, 3t15223>aXaars AlubrkaliphaxiamrAoixsebuhykdL xagidlyy <221> VARI ANT <222> 32
<223> Xaa = 1-dadecyl am no- gl ut ams ne 30

<210> 244

<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-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 244
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 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 = Alb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-l-cyclohexanecarboxylic acid)

<221> VARIANT



(; ~ o~ ~ .~ ~ -, "1, 17G <221> VARI ANT c222> <223> this sequence has
an am dat ed c term nus <400> 367 H's Xaa Gu Ay Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu Gu Ay 1 5 10 15 Adn Ala Ala Arg Gu Phe Ile Ala Trp Leu
Val Arg Xaa Arg Xaa Xaa 20 25 30 c210> 368 <211> 30 c212> PRT <213>
Arti ficial Sequence <220> <223> Mutagen c221> VARI ANT <222> 2, 29 <223> Xaa
= Al b (al pha-am noi sobutyric acid) c221> VAR ANT c222> 20, <223> Xaa =
N-epS| | on- (2- (4-decyl - 1- pi perazi ne) - acagyl ) -1 ysi ne c221> 'VARI ANT 222>
c223> this sequence has an am dated c-term nus c400> 368 Hs Xaa u Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 @ n Ala Ala Xaa
du PH&2321te0Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210> 369 ° c¢211> 30 ,
c212> PRI~ 213> NAPPTFlcET ol “aBequeEd ®<220> ¢223> Mit agen c221> VARI ANT <222>
2, 29 3%3 VA@ Al b (al pha-am noi sobutyric acid) c221> VARI ANT <222> 20
<223> p5|lon (2-(4-dodecyl - 1- pi perazi ne)-acetyl)-lysi ne <221>
VAR A 25»2%235 sequence ~hhs &in amldated ¢ Vedbpsl 1.)i~.." 7 <223> this
sequence has an am dated c-term nus <400> 369 Hi s Xaa A u G y Thr Phe Thr
Ser AspodalzaSer Ser Tyr Leu Qu Ay 1 5 10 15 Gn Ala Ala Xaa Qu Phe Ile
Al a 17m@sLXﬂﬁ vabh GQWgTHﬁaahéMWyr Ser Asp Val Ser Ser Tyr Leu Glu Gly

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-1l-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

<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



20 25 30 <210> 370 <211> 30 c212> PRT c213> 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 c223> Xaa =
N-epsilon-(2-(4-tetradecyl -1-pi perazine)-acetyl}ly sine <221> VARI ANT c222>
<223> this sequence has an am dated c-term nus c400> 370 Hs Xaa Qu Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 15 10 1% dp Alg Ala Xaa
Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg920 25 30 <210> 371 <211>Y30 <212>
PRT c213> Artificial Sequence <220> c223> Miutagen <221> VAR ANT c222> 2, 29
<223> Xaa = Al b (al pha-am noi sobutyric acid) <221> VAR ANT c222> 20 c223>
Xaa = <RRépsiekonA02- (Y-<2hexadecydlobexsingerdmxne)c acedlyl )-1y sine <221> VARI ANT
<222> ¢223> this sequence has an am dated c-term nus fr T;y ",n:1

~v~i , S¢2k= VpPBAMN00> 371 His Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser
Tyr Le: ggi;Gyé\,l_eS 10 15 d.n Al a é.!g.Xaa Qu Phe Ile Ala Trp Leu Val Arg
Xaa Arg 20 5 30 ¢210"3 <§(iaf§y§ Y€212> PRT <213> Artificial Sequence
<220> ©223%Nufgen <221> VARI ANT <222> 2, 29 <223> Xaa = Aib

(al pha2am noi sobutyric acid) c221> VARI ANT c222> 28 <223> Xaa =

N epsi<ReB> (246 decdeeyde bapippenmiziane) -acetntnps| ysi ne

<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 = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-1l-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 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> 249

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29

<223> Xaa = Aib (alpha-aminoisobutyric acid)



<221> VARI ANT c222> c223> this sequence has an am dated c-term nus c400>
372 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 Xaa Xaa Arg 20 25 30 c210>
373 <211> 30 <212> PRT <213> Artificial Sequence ~t J c220> <223> Mit agen
<221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 28 c223> Xaa = N -

N- epsi | on- (2- (4- dodecyl - 1- pi perazi ne) -jagetyl )-1ysi ne <221> VAIQIAI\F]’ c222>
<223> this sequence has an am dated c-term nus <400> 373 i~ . F .
r~~~; 1 179 Hs Xaa Au Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Qy

1510 15 dn Ala Ala Arg Gu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30
<210><37% ¥PRIANTI0 <212> PRT <213> Artificial Sequence <220> <223> Mit agen
<221><YARI ART <222> 2, 29 <223> Xaa = Ai b (al pha-ani noi sobutyric acid)
<221><@/Aﬁ| '&Rﬁ- =~_A6EZﬁzgm%—&zwomngcarboxyllc acig)

N-epsi_ n: %Rﬁf‘r\ht etradecyl - 1- pi perazi ne)-acetyl)ly sine <221> VAR ANT <222>
<223> t s ;gequence has an ami dated c-term nus c400> 374 Hs Xaa Gu Gy
Thr Phesdhry.Ser vAspsMah S8had&fandyr-1b6th{8u Gy 1 5 10 15 Gn Ala Ala Arg
AQu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 375 <211> 30 <212>

PRT c223> AmRiANTCi al Sequence ' <220>
<222>

<223> this sequence has an amidated c-terminus

<400> 249
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 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
1 5 10 15
Gln Ala Ala Axrg 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



MR

T-' <223> Mutagen <221> VARI ANT c222> 2, 29 c223> Xaa = Al b
(al pha-am noi sobutyric acid) <221> VAR ANT <222> 28 <223> Xaa =
N-epsi | on- (2- (4- hexadecyl - 1- pi perazi ne)-acetyl )-ly sine <221> VARI ANT c222>
c223> this sequence has an am dated c-term nus <400> 375 Hi S Xaa GI u @y
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy O A T
vy, t:3.nJ. 180 1510 15 dn Ala Ala Arg Gu Phe Ile AIa,Trp Leu Val Xaa
Xaa Arg 20 25 30 c210> 376 <211> 30 <3232> PRT c213> Artificial Sequence
<220> <223> Mut agen <221> VARI ANT c222> 2) 29 <223> Xaa = Aib
(al pha-am noi sobutyric acid) <22l > VAR ANT <222> 30 ' ¢c223> Xaa =
N- epsikban- V2rIM¥decyl - 1- pi perazi ne) -acetyl)-1ysine <221> VARl ANT <222>
<223><ehi>s 2se¢fuence has an ami dated c-term nus <400> 376 Hs Xaa Gu Ay
Thr PHé23Phraser 2ARplayaha SErnSerbTiMricedFf:du Gy 1 5 10 15 Gn Ala Ala Arg
A u Ph IIe Al a Trp Leu Val Arg Xaa Xaa 20 25 30 c210> 377 <211> 30 c212>
PRT <Z§<§ XPN‘W CI al Sequence <220> <223> Miutagen <221> VARI ANT <222> 2, 29
<223> | ph RO 1 < VARI ANT <222> 30 c223>
Xaa = I\I—%pé(lﬁ1 g 9428%5% +§c(1agg%%e$gazx?%e Qlacc%fzy )-1ysi ne <221> VARI ANT
0222><§212>3%Akfm\& sequence has an am dated c-term nus <400> 377 His Xaa Qu
Gy The28heoThr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10 15 An Ala Ala
Arg G<a2Pheakb|e NAkssilop-deandal-1AsipeXaa Xaa

<221> VARIANT
<222>
<223> this sequence 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
Gln 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-aminoisobutyric acid)

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-1l-cyclohexanecarboxylic 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



o

r-, . -~ oY i o~~~y M .1 J 181 20 25 <210> 378 <211> 30 <212> PRT
c213> Artl ficial Sequence <220> <223> Miutagen <221> VARI ANT <222> 2, 29
<223> Xaa = Ai b (al pha-am noi sobutyric acid) 30 <221> VARI ANT <222> 30
<223> Xaa = N-epsilon-(2-(4-hexadecyl -1-piperazine)-acetyl)-ly r ~' sine
<221> VARI ANT <222> <223> this sequence has an am dated c-term nus <400>
378 H's Xaa Gu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr3 (eu @ u: @y 1510
15 Gn Ala Ala Arg Gu Phe Ile Ala Trpobeu Val Arg Xaa Xaa 20 2530 <210>
379 <211> 32 c212> PRT <213> Artificial Sequence <220> <223> Mitagen s
<221> VARI ANT c222> 2, 29 <223> Xaa = Aib (al pha-am noi sobutyric acid)
<221><9ARI ANT <222> 32 223> Xaa =

N- epsi<Padr (Rifgendecyl - 1- pi perazi ne) -acetyl )-1ysine <221> VARI ANT <222>
<223> this sequence has an am dated c-term nus <400> 379 His Xaa Qu Gy
Thr Pﬁé23l“hrVA§éZFNTAsp Val Ser Ser Tyr LlLeu Gu dy 1510 15 dn Ala Ala Arg

Gu Ph Val Xaa 20 25 30 ~ ~, ~ -~ ~,, ~
A ALEP s VB AL AR Y 8 20,2

<221> VARIANT
<222> 26
<223> Xaa = A6c (l-amino-1l-cyclohexanecarboxylic acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-tetradecanoyl-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-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> 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



<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> 32 c223>
Xaa = N-epsilon-(2-(4-dodecyl -1-pi perazine)-acetyl)-lysi ne . = <221>
VARI ANT <222> <223> this sequence has an am dated c-term nus c400> 380 Hi s
Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du dy 1 5 10 15 dn
Ala Ala Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg Ay Xaa,20 25 30 <210>
381 <211> 32 <212> PRT <213> Artificial jSgquence <220> <223> it agen <221>
VARI ANT c222> 2, 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221>

VARI ANT <g2223r32 <223> Xaa =
N- epsi | emiigggfgigggp@gggén-cle- pi perazi ne)-acetyl)ly sine <221> VARTANT <222>

<223> this sequence has an am dated c-term nus <400> 381 His Xaa Qu Ay
Leu du @y 1510 15 A@n Ala Ala Arg

Thr Phe<Jdt> Ser Asp Val Ser Ser Tyr
d u Phe<1d3e Ww=mgdnp Leu Val Arg Xaa Arg Ay Xaa 20 25 30 <210> 382 =i or.
i,ir~ 183 ¢, a-" t.,!J.i <2' 1> 32 <212> PRT <213> Artificial
= A b

h;r~ v, ~ .
Sequenc}ij%‘gZWI&Q?3> Mut agen <221> VARI ANT c222> 2, 29 <223> Xaa
(al pha- gjfita sd@gégri c acid) <221> VARIANT <222> 32 c223> Xaa =
N-epsi | on- ( 2-C47 Headetyfie-anigiopestaziyne) aacgt yl ) -1y sine <221> VARI ANT <222>
2 _ <223211 hjgrggauence has an am dated c-term nus <400> 382 H's Xaa G u

Ay Thr<2Phe obhr Ser Asp Val Ser Ser Tyr Leu Gu @y 1 5 10 15 G n Ala Ala

Arg G u2Pbre xBhe- Al-apdTRnLEUYEl, ALY, Xaa Arg Gy Xaa

<221> VARIANT
<222>

< .
223> this sequence has an amidated Cc-terminus

<210> 256

<211> 30

<212> PRT

<213> Artificial Sequence

<223> Mutagen

<221> VARIANT

<222> 2, 18, 29

5 L

<223> Xaa = aAip (alpha—aminoisobutyric acid)

<221> VARIANT
<222> 20

£ < i
o 223> Xaa = N—ep51lon~tetradecanoyl—lysine

<221> VARIANT
<222>

<223> this Seéquence has an amidated C~terminus

<400> 256

<210> 257

<211> 30

<212> PRT

<213> Artificial Sequence

<223> Mutagen



20 25 30 <210> 383 <211> 32 <212> PRT <213> Artificial Sequence c220> c223>

Mut agen <221> VARI ANT <222> 2, 29, 31 <223> Xaa = Al b
(al pha-am noi sobutyric acid) c221> VARI ANT c222> 32 <223> Xaa

N-epsi |l on- (2- (4-decyl - 1- pi perazi ney-acetyl)-1lysine <221> VARI ANT <222>
<223> this sequence has an am dated c-term nus c400> 383 His Xaa Qu Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 10 15 A r§ AlayAla ‘Arg Gu

Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaajpa 20 25 30 <210> 384" <211> 32
<212> PRT .. ~...~ 184 c213> Artificial

oo Sequence <220> <223> Mt agen
<221> VARI ANT <222> 2, 29, 31 <223> Xaa = Ai b (al pha-am noi sobutyric acid)

<221> VARKANL5242> 32 <223> Xaa =
N- epsi | on2( 2> (4gdadecyl - 1- pi perazi ne) -acetyl )-1ysi ne <221> VARI ANT <222>
€223> tdm23>sequence has,an, am dated c-term nus <400> 384 Hs Xaa Gu Gy

P aﬁgglsory";%yﬁfua@qj Gy 1510 15 An Ala Ala Arg

Thr Phe Thr Ser Asp Val Ser r
G u Phe?Ple VARaANTrp Leu Val Arg Xaa Arg Xaa Xaa 20 25 30 c210> 385 <211> 32

c212> PRE?x2P3> Artificial Sequence <220> <223> Mitagen c221> VARl ANT <222>

2, 29) “313xF93> Xasr=lanbhdabpharam naisobut yric aci d) <221> VAR ANT <222>
N-epsil on-(2-(4-tetradecyl -1-pi perazi ne)-acetyl)ly sine

32 0. '_,5223> Xaa =
<221> Qég}l\ﬁﬁéﬁ\gb <223> this sequence has an am dated c-term nus

<223> this Sequence has an amidated Cc~terminus

<400> 257
ui
;s Xaa Glu Gly T?r Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
10
Gln Xaa Ala §ga Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg "
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—octanoyl—lysine

<221> VARIANT
<222>

<223> this Sequence has an amidated C-terminus

<400> 258
Hi
is Xaa Glu Gly T?r Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
10
Gln Xaa Ala Arg Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg o
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—aminoisobutyric acid)



<400> 385 His Xaa Qu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1
510 15 An Ala Ala Arg Qu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa 20
25 30 c210> 386 <211> 32 <212> PRT <213> Artificial Sequence ~r ~ yV
1," ,r 185 <220> <223> Mutagen <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 | on- (2- (4- hexadecyl - 1- pi perazine) -acetyl)-ly sine <221> VARI ANT <222>
<223> this sequence has an am dated cqperm nus ' <400> 386 His Xaa Gu Gy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu @y 1 5 10 15~ Ggn'Aa'Aa Arg
AQu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa 20 25 30 <210> 387 <211> 30
<212><PRP ¥BABWTArtificial Sequence <220> <223> Mitagen <221> VARI ANT <222>
2, 29<x22328Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 20
<223><Xa% Zap-ePsEPURol 42 REEYPL I BF P azi ne) - acet yl ) -1 ysi ne <221>

VARI A 2<22%> <223> this sequence has an am dated c-term nus <400> 387 Hi s
Xaa GI 9/ THM Phe Thr Ser Asp Val Ser Ser Tyr Leu du @y 1 5 10 15 dn
Ala A 92 aqhg LéeET 8. £, ALa Jrh%al.-&k' Vol A9, Xaa Arg 20 25 30 <210> 388
<211> 30 <212> PRT <213> Artiticial Sequence <220>

<400> 259
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> 260

<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> 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 = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT



| 86 <223> Mut agen <221> VARI ANT <222> 2, 29 <223> Xaa = Aib

(al pha-am noi sobutyric acid) <221> VAR ANT <222> 20 c223> Xaa =

N-epsi |l on- (2- (4-dodecyl - 1- pi perazi ne)-acetyl)-lysi ne c221> VAR ANT <222>
<223> this sequence has an am dated c-termnus a ~, . __~ .~ J <400> 388
Hs Xaa Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy, l 5 10 15
Adn Ala Ag Xaa Au Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 .25 30 c210> 389
<211> 30 <212> PRT <21 3> Artificial Sgggence <220> <223> Mutagen <221>
VARI ANT <222> 2) 29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221>
VARI ANT <222> 20 <223> Xaa =

N- epskkdir- (2- (4-tetradecyl - 1- pi perazi ne)-acetyl)ly sine <221> VAR ANT <222>
<223><this thegueneedeakaannarindat €t cetemrintnius <400> 389 His Xaa Qu Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu du dy 15 10 15 dn Ala Arg Xaa

G u PR&’1Y 20 .25 30 <21 0 c211> 30 <212>
PRT <§3§ a&r?.%.%?f?ﬁhfs Agegzﬁﬁ% A%%’s‘s Rt agen <t %?{8(7: <221> VARI ANT

c222> 29 52232 g)gaiql FhéA"Itie(ﬂaij?p %ghr\;glsgltg.lwgl)gaaam d) <221> VARI ANT
222> 20 <223> Xga = N-epsilon-( exadecyl - 1-qy perazi ne)-acetyl )-1ly
si ne

<210> 262

<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> 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
Gln 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 = 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> 263
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly



<221> VARI ANT <222> ¢223> this sequence has an am dated c-term nus <400>
390 Hs Xaa u Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu u dy 1 5 10
15 dn Ala Arg Xaa Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg 20 25 30 <210>
391 <211> 30 <212> PRT <213> Artificial Sequence <220> <223> Mit agen <221>
VARI ANT <222> 2, 29 ¢223> Xaa = Aib (al pha-am noi sobutyrig.acid). c321>
VARI ANT <222> 28 <223> Xaa = “T
N-epsi | on-(2-(4-decyl - 1- pi perazi ne) -agetyl ) -l ysi ne c221> VAR ANT ' <222>
c223> this sequence has an am dated c-term nus c400> 391 Hs Xaa Qu Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 Gn Ala Arg Arg
Gu Phe |~e Ala TrpsLeu Val Xaa Xaa1Arg 20 25 30 <210 392 <211> 30 <212>
PRT c21l3aArpld ircd alluSeiuene er1<22(>1e228% Md agerke<221> VARIANT
| 89 <222> 2, 292&223> Xaa = Ai b tal pha-ani noi sobwtyric acid) <221> VAR ANT
<222> 28 <223> Xaa = N-epsilon-(2-(4-dodecyl-1-piperazine)-acetyl)-lysi ne
<221> ? ,«%\gﬁ' <222> <223> this sequence has an ami dated c-terninus <400>
392 H'<§1 ag.du @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 1 5 10
15 dn, QA@\ngl%Egl Qeyubhe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 ,.
<210> 393 <211> 30 c212> PRT

<220>

<223> Mutagen

<221> VARIANT
<222> 2, 18, 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> 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 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>
<223> this sequence has an amidated c-terminus

<400> 265
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15



<213> Artificial Sequence <220> <223> Mitagen <221> VARI ANT c222> 2, 29
c223> Xaa = Aib (al pha-am noi sobutyric acid) <221> VARI ANT c222> 28 <223>
Xaa = N-epsilon-(2-(4-tetradecyl -1-piperazine)-acetyl)ly sine <221> VAR ANT
' <222> <223> this sequence has an am dated c-term nus <400> 393 Hi s Xaa
Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 1 510 15 dn A a
Arg Arg Gu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30 <210> 394 <211> 30
<212> PRT <213> Artificial Sequence <220€> <223> Mit agen <221> VARI ANT <222>
2, 29 189 c223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT
<222> 28 c223> Xaa = N-epsilon-(2-(4-hexadecyl -1-pi perazine)-acetyl)-ly

Si ne cR2F3a\ARI AN R22Pre €223 at Trirs Leeq@énte KWas Pan am dated c-term nus
<400> 394 His Xa& Au Ay Thr Phe® Thr Ser Asp Val3%Ser Ser Tyr Leu Gu Ay 1
510 15 An Ala Arg Arg Qu Phe Ile Ala Trp Leu Val Xaa Xaa Arg 20 25 30

c210><395 £991> 30 <212> PRT c213> Artificial Sequence <220> <223> Mit agen
c221>z | c222> 2, 29 <223> Xaa = Al b (al pha-am noi sobutyric acid)
<221> YRR ANT, (222> 30, 5223> Xaa =

N-epsilon- (2-(4-decyl - 1- pi perazi ne)-acetyl)-lysine <221> VARI ANT <222>

<223><tHhi>s sequence has an amidated c-termnus Y "' c400> 395 Hs Xaa GQu
Ay The2PheuddyenSer Asp Val Ser Ser Tyr Leu Au @y 1 5 10 15 dn Ala Arg
Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 396 <21l> 30

<212><PRP 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> 266
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> 267

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

— <221> VARIANT
o <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



c213> Artificial Sequence <220> <223> Miutagen c221> VAR ANT <222> 2 29
<223> Xaa = Al b (al pha-am noi sobutyric acid) 4 car v L, b0~
[j1J".% 190 <221> VARI ANT <222> 30 <223> Xaa =

N-epsi | on- (2- (4-dodecyi - 1- pi per azi ne) -acetyl )-1ysi ne <221> VAR ANT <222>
<223> this sequence has an am dated c-term nus c400> 396 H's Xag, G u Gy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Ay 1 5 10 15.dn AlalArg Arg
Gu Phe Ile Ala Trp Leu Val Arg Xaa Xaag20 25 30 <210> 397 <211> 30 <212>
PRT - <213> Artificial Sequence <220> c223> Mitagen c221> VAR ANT <222> 2,
29 <223> Xaa = A b (al pha-am noi sobutyric acid) <221> VARI ANT <222> 30
<223><Xex 2RN-epsil on-(2-(4-tetradecyl - 1-pi perazine)-acetyl)ly sine c221>
VARI AKA1 322201 (4228 Sehigicgequence has an ami dated c-term nus <400> 397 Hi s
Xaa Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15 dn
Al a AF 2% Au Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 398
<211>° g‘i?%gelsRT <213> Artificial Sequence c220> c223> Mitagen c221>
VAR AQg'zl 222714 29 <223> Xaa = Al b (al pha-am noi sobutyric acid) <221>
VARI AI225 2, 29

<223> Xaa = Ailb (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-octanoyl-1lysine

<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
Glu 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, 29
<223> Xaa = Ai1b (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> 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



i WV 191 <222> 30 <223> Xaa =

N- epsi | on-( 2- (4- hexadecyl - 1- pi perazi ne)-acetyl)-ly sine <221> VAR ANT <222>
<223> this sequence has an am dated c-term nus <400> 398 His Xaa Qu Ay
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 An Ala Arg Arg
GQu Phe Ile Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210p <211x6%212> <213>
<220> <223> 399 32 PRT Artificial Sequence Mitagen <221> VAR'ANT c222> 2,
29 <223> Xaa = Ai b (al pha-am noi sobutyyj c acid) c221> VAR ANT <222> 32
<223> Xaa = N-epsilon-(2-(4-decyl-1-piperazine)-acetyl)-lysine c221>

VARI ANT c222> <223> this sequence has an am dated c-term nus <400> 399 Hi s
Xaa Gi3dArcthircPiesdduwenSer 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 Ay Xaa 20 25 30
<210>400 <211> 32 <212> PRT c213> Artificial Sequence <220> <223> Mit agen
<221>NARI'ANTFILD22> 2, 29 <223> Xaa = Ai b (al pha-aninoi sobutyric acid)
<221> \éARIA%[E g22> 32 <223> Xaa = MP, ~r ;-(r~7j ,r,i , 192

N-ep54 -90- £ dodecyl 1- pi perazi ne) - acetyl )-I ys~. ne c221> VARI ANT <222>
<223><2tzthXa%eqUﬁﬂpeam§ A rRrkdated; cxbegm nus <400> 400 H's Xaa Gu Gy
Tl:r Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu @y 1 5 10 15 dn Ala Arg Arg

G u Rweiblershar Trp Leu Val Arg Xaa Arg Ay Xaa 20 25 30
<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 = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-tetradecanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 271
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> 272

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen



<210> 401 <211> 32 <212> PRT <213> Artificial Sequence <220> <223> Mit agen
<221> VARI ANT <222> 2, 29 <223> Xaa = Ai b (al pha-am noi sobutyric acid)
<221> VARI ANT <222> 32 <223> Xaa =

N-epsilon-(2-(4-tetradecyl -1-pi perazine)-acetyl)ly sine <221> VARI ANT <222>
€c223> this sequence has an am dated c-term nus <400> 401 Hs Xaa Gu Gy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu dy 1 5 10, 15°A'n Alba Arg Arg
GQu Phe Ile Ala Trp Leu Val Arg Xaa AngiGdy Xaa ' 20 25 30 <210> 402 c211>
32 <212> PRT <213> Artificial Sequence c220> €c223> Miutagen c221> VARI ANT
c222> 2, 29 c223> Xaa = A b (al pha-am noi sobutyric acid) c221> VARI ANT
c222><321>c288aNnXaa = N-epsilon-(2-(4-hexadecyl -1-pi perazi ne)-acetyl)-ly ~
n,".<222>2, 39t,.~l,;J 193 sine <221> VARI ANT <222> c223> this sequence
has ar2aih dat edAebt @fpidaegicdiGobudd2cHxsdXaa A u Ay Thr Phe Thr Ser Asp
Val Ser Ser %Leu Gu dy 151015 dn Ala Arg Arg Qu Phe Ile Ala Trp

Leu Vé Arg @y Xaa 20 25 30 <210> 403 <211> 32 <212> PRT <213>
Arti f| g&g XaacLuEn pS g 'éeczngzg:? Mit agen ;. <221> VARI ANT c222> 2, 29,
31 c223> Xaa % p am nol obﬁfyrl c acid) <221> VARI ANT <222> 32
C223> ¥#B FARIANT

<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 Glu 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-aminoisobutyric acad)

<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

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29

<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT



N-epsil on- (2-(4-decyl - 1- pi perazi ne)-acetyl)-lysine <221> VARI ANT c222>
<223> this sequence has an am dated c-term nus c400> 403 Hs Xaa Au Gy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 A@n Ala Arg Arg
Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa 20 25 30 r. 0 '- <210>
404 <211> 32 <212> PRT c213> Artificial Sequence <220>3<223> M.li,agen <221>
VARI ANT <222> 2, 29, 31 <223> Xaa = Ai b (al pha-am noi sobut'yri ¢~ ‘i d) <221>
VARI ANT <222> 32 <223> Xaa = 132
N-epsi |l on- (2- (4-dodecyl - 1- pi perazi ne)-acetyl)-lysi ne ~~ ") ~i ~?~ 194
c221> VARI ANT c222> <223> this sequence has an am-dated c-term nus c400>
404 Hks22X%aaod u Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Au dy 1 5 10
15 d r2AWaz®& g Argps@lonPleerddegagbd -Typineeu Val Arg Xaa Arg Xaa Xaa 20 25 30
<2l 0> 405 <211> 32 c212> PRT <213> Artificial Sequence <220> <223> Mit agen
<221><%A8RI ANFAYS22> 2) 29, 31 <223> Xaa = Ai b (al pha-ami noi sobutyric acid)
C221 %@Ql Agn_ 622>I1C:é <22 am>§ ated c-Lerminus
N-epS| on- 75 radecy i piperazine)-acetyl)ly sine <221> VARI ANT <222>
c223>_kfy-S,8e£quence has an ami dated c-term nus <400> 405 His Xaa Qu Ay
Thr Phes Kak &er cfAsprnVabnheSerr S2% A vhewed s Gryr 1ed dQ 35yG N Ala Arg Arg
Gu Phe Ile Ala TrpsLeu Val Arg Xaaifrg Xaa Xaa 20 25 30 g <210> 406 "
c211>G32 212 PR 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 sequence 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 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>



c213> Artificial Sequence <220> <223> Mutagen <221> VARI ANT <222> 2, 29, 31
<223> Xaa = Ai b (al pha-am noi sobutyric acid) <221> VARI ANT c222> 32 <223>
Xaa = N-epsilon-(2-(4-hexadecyl - 1-pi perazine)-acetyl)-ly sine <221> VAR ANT
| 95 <222> <223> this sequence has an am dated c-term nus <400> 406 H s Xaa
Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 1 510 15 dn A a
Arg Arg Gu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa 20 25 30 <210> 407
c211> 30 <212> PRT <213> Artificial S@?yence <220> <223> Mit-agen <221>
VARI ANT c222> 2, 29 <223> Xaa = A b (alpha-am noi sobutyric acid) c221>
VARI ANT <222> 30 <223> Xaa = N-epsilon-decanoyl -1ysine c221> VAR ANT <222>
<223><} 18>S csRgYenc chasasaan hwdaoxasdat ednender m nus <400> 407 His Xaa Qu
Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy 1 5 10 15 An Ala Ala
Arg Gé0Phe’4le Ala Trp Leu Val Arg Xaa Xaa 20 25 30 <210> 408 <211> 30 <
212> PRT %2218 Aty iThirchled TSedeente §2REsr <233y Micagehr €221> VARI ANT c222>
2) 29 £223> Xaa = APb éfgl ha- ami noi $8but yric acid) c®1> VARI ANT c222> 30
c223>64%y41a N—aeQ 7 I59H- cgh%ﬁlf"lglgsﬁ i=h éfﬁglérg\/ﬁﬁi@%? <222> <223> this
sequence has an“hydroxydated c-t€rm nus <400> 408 H s Xaa GQu @y Thr Phe
Thr Ses;Asp;Val Ser Ser Tyr Leu Gu Ay

<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> 277
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 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 = Alb (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> 278
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15



o1 ~ i .. . a19 1510 15 dn Ala Lys Arg Qu Phe Ile Ala Trp Leu

Val Arg Xaa Xaa 20 25 30 <210> 409 <211> 32 <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> 31 c223> Xaa = Ava

(5-am noval eric acid) <221> VARI ANT <222> 32 <223> Xaa = Ado

(12- am nododecanoi ¢ aci d) c221> VARI ANT <222> c223> thi s. sequence. has an

am dated c-termnus <400> 409 Hs Xaa Q4 Gy Thr Phe Thr~Ser: AspJ Val Ser

Ser Tyr Leu Qu Ay 15 10 15 Adn Ala Ala Arg Gu Phe Ile Ala Trp Leu Val

Arg XaaG Arg Xaa Xaa 20 25 30 c210> 410 <211> 31 <212> PRT <213> Artifici al
e Sop ? 829> PRt Hgel <224 L MARIANT; 62227, 2 <223> Xaa = A b

Sequence
(al pha- am noi sobuztyrl c acid) <22125VARI ANT <222> 2% c223> Xaa = beta-Al a

(bet a- akapi ne) <221> VARI ANT <222> 31 <223> Xaa =

N- epsi l<anz:dadecanoyl - | ysi ne <221> VARI ANT <222>  ~~; ~. i~ 197 <400> 410 Hi s

Xaa G u2@y pRhr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Ay 1 5 10 15 @n
Arg Xaa Arg Xaa 20 25 30 <210> 411

Al a Al &2Apg AG ifiPhel 1Idequdla Trp Leu Val
<211> %920<212> PRT <213> Artificial Sequence <220>

<223> Mutagen

<221> VARTIANT
<222> 2, 24, 29
<223> Xaa = Aib (alpha—amin01sobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N—epsilon—octanoyl—lysine

<221> VARIANT
<222>

<223> thisg Seéquence has an amidated c-terminus

<400> 279
H
is Xaa Glu Gly T?r Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
10
Gln Ala Ala Xaa Glu Phe Ile Xaa Trp Leu Val Arg Xaa Arg "
20 25 30

<210> 280

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

S <221> VARIANT
LI <222> 2, 24, 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> 280

<210> 281
<211> 30



<223> Mutagen c221> VARI ANT <222> 1 <223> Xaa = Aib (al pha-am noi sobutyric
aci d) <221> VARI ANT <222> 28 <223> Xaa = beta-Al a (beta-al ani ne) <221>

VARI ANT <222> 30 c223> Xaa = N-epsil on-decanoyl -1ysi ne <221> VARI ANT <222>
c223> this sequence has an am dated c-term nus c400> 411 Xaa Gu Ay Thr
Phe Thr Ser Asp Val Ser Ser Tyr Leu du dy Adn 15 10 15 Ala Ala Arg Gu
Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa 20 25 30 <210> 412..¢211> 33 <212>
PRT w <213> Artificial Sequence <220>;5223> Exenpl ary nbtif <221> VAR ANT
c222> 1 <223> Xaa = L-His) Ura, Paa, Pta, Anp, Trma-H s) Des-am no-H s, or
del eted <221> VAR ANT <222> 2 <223> Xaa = Ala, D-Ala, A b, Acc, N M- AI a,
N- Me- e @-aprDr N-Me-Ay <221> VARI ANT <222> 3 <223> Xaa = G u, N M-Qdu,

N Me- <AEYry, AporifAgpal S8qlprce ~, '~  ~; 3 198 <221> VARI ANT <222> 4 <223> Xaa =
Gy, Acc) beta-Ala, or Aib c221> VARI ANT c222> 5 ¢223> Xaa = Thr, or Ser
<221>< ANT c222> 6 <223> Xaa = Phe, Acc, Aic, Alb, 3-Pal, 4- Pal,

bet a- K&afy” ERE9®Frp, or X1-Phe <221> VARI ANT <222> 7 <223> Xaa = Thr, or Ser
<221> Y. 22> 8 <223> Xaa = Ser, or Aib <221>VARI ANTc222>9<223>Xaa =
Asp, obgiuiz AP VARI ANTc222>10<223>Xaa = Val , Acc, Aib, Leu, Ile, Tle, Ne,
Abu, Abgs> Qha ChacBR2LIVARIANIS223744s2233%aa = Ser, or

Thr <221>VARI ANT<222>12<223>Xaa = Ser, or Thr <221> VARI ANT <222> 13 -~
<223><Xa» wANIANT Cha, Phe, 3-Pal, 4-Pal, Acc, beta-Nal) or Xl1-Phe <221>
VARI ANF22222> 14

<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)

<221> VARIANT
<222> 28
<223> Xaa = N-epsilon-octanoyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 282
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



1,m!3

<223> Xaa = Leu) Acc, Aib, Nle, Ile, Cha, Tle, Val, Phe, or Xl-Phe <221>
VARI ANT <222> 15 <223> Xaa = Qu, or Asp <221> VARI ANT <222> 16 <223> Xaa

Gy, Acc, beta-Ala, Qu, or Alb <221> VAR ANT <222> 17 <223> Xaa = dn,
Asp, Asn, or Qu Sroous )~ WLl 199 <221> VAR ANT <222> 18 <223>
Xaa = Al a) Al b, Val) Abu, Tle, or Acc <221> VAR ANT <222> 19 0223> Xaa =
Ala, Aib, Vval) Abu, Tle, Acc, Lys) Arg,

hArg, On, L.
HN- CH( ( CH2) nN( R10- R11))-C(0), OR NH4GK( ( CH2) e- X3) - C( 0) 0221> VARI ANT <222>
20 <223> Xaa = Lys, Arg) hArg,

O n) HNCH((CH2)n- N(R10-R11))-C(O, OR
NH CH( (CH2) X3) - C(0) <221> VARI ANT <222> 21 ¢223> Xaa = G u Asp, Leu, A b,
or Lys . ' <221> VARI ANT <222> 22 c223> Xaa = Phe, Pal, beta- Nal, Xl1-Phe,
Ai c, Ec’wﬁlgm Cha, or Trp <221> VARI ANT <222> 23 c223> Xaa = |l e, Acc)
A|b) gu,, Nhbe, f£ha, Tle, Val, Abu, Al a, or

Phe c221> VARI ANT <222> 24 c223>
Xaa =oAL ayaALbp i 1or a AT - <R SRV ANT 265%2> 25 <223> Xaa = Trp, beta- Nal

3-Pal, 4-Pal, Phe, Acc, Aib, or Cha c221> VARI ANT <222> 26 <223> Xaa = i_eu,
Acc, <Aib, vMI@NTI | e, Cha Tl e, Phe, X1-Phe, or Ala <221> VARI ANT "~~~ <222>

27 <228> Xda = Val, _Acc, ~14d®e Tle, N e, Cha, A a) Phe, Abu, Lys,
or XiPﬁe 22 B> NVRLART tfi’ﬁ%cﬁ %22 > Xaa = Lys, Arg, hArg, Qn,
HN-CH% é - \(R10-R11))-CQ(O), or

NHCH( ( CH2) e~ X3) - C(0) <221> VARI ANT ¢222>

29 <2 ¥2'qy, beta-Ala, DAla, Gaba, Ava) NH(CH2)m C(O, Aib, Acc or
Dan] 2?&Ieﬂls gequence has an amidated c-terminus

o Leu Glu Gly

val Ser Ser Tyr
His Xaa Glu Gly Tgr Phe Thr Ser Asp s o
Gin Ala Ala Arg Glu Phe Ile Xaa Trp Leu val Xaa Xaa ?gg
20 25

) <210> 284

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 24, 29
<223> Xaa = Aib {alpha- aminoisobutyric acid)

<221> VARIANT
<222> 28 '
«223> Xaa = N—epsilon—hexadecanoyl—1y51ne

<221> VARIANT
<222> . .
<223> this sequernce has an amidated c-terminus

N 1 Ser Ser Tyr Leu Glu Gly
i Gly Thr Phe Thr Ser Asp va
His Xaa Glu Yy : v ) o
Gln Ala Ala Arg Glu Phe Ile Xaa Trp Leu val Xaa Xaa 3gg
25
20

<210> 285

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 24, 29
<223> Xaa = Aib (alpha- aminoisobutyric acid)



<221> VARI ANT <222> 30 <223> Xaa = L-or D-Arg, D-or L-Lys, D-or L-hArg)
D-or L-On, HN-CH((CH2) nN(R10-R11))-C(0), NHCH((CH2)e-X3)-C(O or del eted
ii.;"," ""i 200 <221> VARI ANT <222> 31 <223> Xaa = Ay, beta-Ala, Gaba,
Ava, Ai b, Acc, Ado, Arg) Asp, Aun, Aec) NH(CH2) m C(0),

HN- CH( (CH2) n-N(R10-R11))-C(0), a D-am no acid, or deleted <221> VARI ANT
<222> 32 <223> Xaa = D-or L-Lys,D-or L-Arg) D-or L-hArg, B! or: L. Qrn;

HN- CH( (CH2) n- N(R1LOR11) ) - C(0), NH CH( ( ¢kt2) e- X3) - C(0) Ava, Ado, Aec, or

del eted <221> VARI ANT <222> 33 <223> Xaa = D-or L-Lys, Dor L-Ar g)

HN- CH( (CH2) n- N(R10- R11) ) - C(0), Ava, Ado, or Aec <400> 412 Xaa Xaa Xaa Xaa
Xaa Xaa2XagrxaaiTXaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa -. 1 5 10 15 Xaa Xaa Xaa
Xaa XaaiXadlXaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 20 25 30 Xaa <210> 413
c211><%&3><z1@>- PRIPL2 PBOCHBPRY 1SaPT@hs <400> 413 His Ala Gu @y Thr Phe Thr
Ser As VaIVA Ser Tyr Leu Qu Gy 1 5 10 15 An Ala Ala Lys Qu Phe Ile
Al a Tr Lys Ay Arg Ay 20 25 30 <210> 414 <211> 32 c212> PRT <213>
Formo Sa5iens, < %@,guen%%ﬂ SpAhdg@n Gy i Phe Thr Sor Asp Val Ser Ser Tyr
Leu Qu Gy 1 a Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Gy
Arg Gyodr ngO 25 30 <210> 415 <211> 30 <212> PRT c213> Artificial Sequence
c220>H223=2 Mt age mhs2@ie> TWARIANAsC 22251352 23> Déaacw £2p1 radi ol abel ed
Tyr 201 =~ ,; ~~:5~( 2D3 <400> 4130Hw Ala Au Ay Thr Phe Thr Ser Asp Val
Ser SEinXda hkuAd g Phe] ke 1>@aa1“5r;GILﬁuAJaé Ngaxﬁysxa@ u Phe Ile Ala Trp Leu
Val Lys Gy Arg220 25 30

<210> 286

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 24, 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> 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 Ile Xaa Trp Leu Val Arg Xaa Xaa
20 25 30

Fal)
\/)

<210> 287

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 24, 29
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-hexadecanoyl-lysine

<221> VARIANT
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a]ca] ¢ E]X%gﬁ@]i%a &%L%gelm%%lncsac]b%%‘}r%%] ggjdga! yl u#B\ "ei |l } xsni d_ZU] ca] ca] ca] ca
]ca] ca caﬁ ca W ca\/] C

UV] cal¢a] calgalg@a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! CL%
)j t}HJpxsniad Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal<ca}€deeal cafcal-caloa]icayCahesdreap sl {c acid)

>CGEd~R! * Gdi m@} xsni d_Z] ca] ca] ca] ca] ca] ca] ca]ca]c

al ca] cf%]ééh]"é&]i ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
al 5$()*:5d I cl.cal.ca] ca] ca]ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]calc
2 oot S TRy bk el caheclpgl cptal oal cal cal ea ca cal cal cal cal ca]
a] ca] cahealgalksa! - 90: fo dKx}xsni d_Z] c]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] calwgajca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 5>py}" +O Yb9
Bp| wr eyl caltal &ahealpahealaead cakealigakca)l cal ca] ca] ca] ca] cal cal cal cal ¢
va] ca] ca] caU] ca] ca] ca]ca] ca]ca]calcalcal T]z' h7@w ' ' DMu|l w nhc” Y] c]] ca] ca] ca]
cal] cal<¢@pxddea) cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] CaﬂiéaTq?aFéla!Gly PIOXPh\IXy Ser Asp Val Ser Ser Tyr Leu Glu Gly

S S gy e e e
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<210> 293

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)



4} | wmhb] X] c] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
alcalcalcalcalcalcalcalcalcalcalUc al]c

al S\ +Bf v{vql gb] X] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
JcaljcaljcalUc alJc aUc a]c

aJca] ca] ca]ca] ca]ca] ca! % R*gDM5_c7T] } xsnid_Z] c] ] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca}cg] ca]cal] z>
G T] RxI Rh ¢ 141

| wql gb] X] c] ca] ca] ca] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca]ca] ca] ca

]ca]ca]calca]c J calcalcalcalcalcaljca! I'! _thliilra"
##X#auji’tliuf;f’% St $$$$%I'°/G/aupkf a\ W gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca]caV]c a
o) oal 22;%&)(@8] o 65V] ke caﬂs fosrasrestiare?

WeENEELE! N 11 (] ((((

)) X)a)prh (X*****}XSHI d _Z]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal ca] ca] ca

] ca] C&]zQ@:] cakcalcapsalealsakeadea) calsead cal cal cal cal * ++K++++[ , d, , ,,
-R[----P.Y.v. 1 @/111cOl0}xsnid_Z]]c]ca]ca]ca]c

a] ca] ea]zca]vaa}@at] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca]ca]ca] calca]ca]c

a] ca] éég)éa ] cal 1 00001171c111\ 2e222223323c333X4a4~4445

506 X555P6} XEhF A FRIT AT 8 A7 c AT K 64  TAFTHTEE] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] caz]gga] caj ca] caj] ca] ca] ca] ca] ca] ca] cal P6Y6v666666 77X7a777[ 8088889
9R9[9Q§ Gly hr Phe Thr Ser Agp Val er Tyr_ Leu Gl

zupkf a ca] ca] ca] cal ca] ca] ca] cal cajsca ca]sca] calcalg ]lcaf/ca] ca]ca]ca]ca]ca

] ca] caﬂlgazlraakca]pg@\/d;;ga rhlV] 03] £8] @@} AL 7V Arg Xaa Xaa
;5 <l SN =Far==>>>>B> >>777728?@& @ @) xsni d_Z | c] ca] ca] ca] ca] ca] ca] cal
ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
al GHACARALRSRAAAB(BBB

<@€EDC§|9I\/DDDDEFEEEEEEEF} xsni d_Z]]c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] C%ﬁéi R@a ca]ra %E'ﬂ %ca ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! FFFFFFFF) GkG
SEERR ﬁJ 933331 KdK| wr mhc”Y] 1] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
aU] calgalca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal dKnKKK
DLLL NXOa O~00000>PPP

QQ QLY xsnid_Z]]]]ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]calca]ca]ca]ca]cal
ca] ca]walealpealem] cal ca] ca] ca] ca] ca] ca] ca] ca! QQQ RORRRRRSVSSS$T. TTTTTTT, UgU
pUUUe\A?VANANWE x23i d_Z] ] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]c
a] ca] capéa)’ed) cdli®al tapeajeapesfwalcea] ealPal cal cal WKX7XQXhX} XXXXYLYVYYYYZFZ
ZZZ[ [ [[LL\. \1\5\6\9\}xsmc Ynid_Z]] UWV]caV]ca
U] ca él &a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca
] c a] Capsa ])&1@1] Cqbl&a(g\a’mlno—; cyclohexanecarbox‘y\lgc acid)
\SADHQ VWK TTal JT]° <J___ {val gb] X]]] ca] ca] ca] ca] ca] c
a] cal &a]zma]m]rmt] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU]
ca] caleea* "JoaaaazZbcbbbbccccd2dRdddd, e6eeeeef Of | f f f nggg} xsnid_Z]]]] ca] ca] ca]
ca] ca]¢dpc ajeeat caleal caleajaval tdlyealcal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]j

ca] cal caL ‘%‘15 h+hhh* i Oi M gi {iii

HM W] é ?%%Ekkl I11111}xsnid _Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calc
ajcalc al.ca calca] cal cal calcal cal cal ca] ca] ca] ca] ca] cal | n2nsnmmENNnk
n]nnn]nnggt o]tg’p]f')fcp qp ]f) p]hpfi)pp]aq%a%qlaqflr W}r\ r’?h]c”\Y} 11 ] ca} ca} ca} cal calca]ca]calc
a] ca] calpgalsaU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal
+r f r Ordilsl %44 638 SSSSThr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
tnttttzuuuu(vivvvvvvyvw w mhc”Y] ]]] cel ca] ca] ca] ca] cajiea] ca] ca] ca] ca] ca]ca]c
a] ca] cdjucadx 2]l eAwaftalrba] Tia 854 Tabcsacddcrap calacadxa) cal cal wwwwww X6xX{ XXxx}
yyyyyzfznezzzzz{34{{{| G P| ||| wni?€~Y]]]]ca] ca] ca] é&] ca] ca] ca] ca] ca] ca] ca] ca
]calc 8a ca] cal calca]cal ca]ca]ca] cal]ca]ca]calcalcalcalcalcalcal||}}}}}}}
}}<~@ {qu gb] X] 1] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca]
caj ca] c &a] ca] ca] ca] caJcaJcajca]c alc

a] ca] C,@'l-],-i Q\'&Q}_}/Q: xshhendd 111 ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! " D?l AnEOCTS] | wr mhc”"Y]
]1] ca]<wapea] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
] ca] ca]@a] caltea¢rca) ca] ca] cal

48B- +5C211c wWr rrhc"Y] ]1]1ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]calca
] ca] cal’Cat VAREPYT a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! mf CY; E

)l -]wnmhc”Y]]]]ca]ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]cal]ca]ca]ca]ca]ca]ca]calca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! -7_hndNx, n{vgl gb] X]]] ca] ca] ca] ca] ca
] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
aV] ca] ca] ca! n/ 9Qdpt <5Cc}xsnid_Z]]]]ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]cal 4> 'K



a]J ca] ca] ca] ca] ca] ca] ca UV]ca]ca] ca]ca]ca]ca]ca]ca]ca]calca! 6Pd;

Edz' O<Ys} xsnid_Z]]]c]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]cal

ca] ca] ca]ca]ca] ca] ca]ca] ca] ca]ca]ca]ca]ca]ca!\f(<>?dnm{vql gb]X]]]]ca]ca]ca]c
a] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]ca]ca
] ca] ca] ca] ca] ca! P(EbgPZOwWH| wr mhb] X] ] ] ] ca] cal] ca] ca] ca] calcal cal.gal cal ca] ca]

ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] caU] c a] ca] ca] ca] ca]cal talta]calH i ;

U Wa#Q xsnid_Z]]]]]ca] ca] ca] ca] ca] ca] aapca] ca] ca] ca] ca] ca] c&a] ca] ca] ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] cal =F[dU[ <M =G wrnmhc”Y]]]]]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]

ca] ca]@égté]:céﬁcép, @Ydm&/ @ f | wr mhc”Y] ] ]Jydca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU
] ca] caféa] caPcaled) cHpeal ¥ e s} R ¢ ccafét] ca] ca] ca] ca] ca] ca] ca] cal & s#=Qbi

6@

< wr It éé‘}]g]zﬁllu\&] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a]ca]ca]ca]ca
] ca] cahsad Gahcalgal eal.ahsal cal cakealeals GOR ANLBGAT | 6} xsni d_2]1]11] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal«cal capeaiena! 6: 5>BFA (q{#=Q 2| wmhc”X]]] U] ca] ca] ca] ca] ca] ca] ca] ca] ca] c
a] ca] capea)3wal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV]ca! 7r{
5>5[ u7z2¢%%lxgb] X|N-Eped]cvat ¢apdedaral tdlveajeal cal] ca] ca] ca] ca] ca] ca] calcalcalc
a] ca] ca] ca] ca&ca ca] ca] ca] ca] ca] ca] cal] ca]ca!, FZ
Tejl g 1\/0’@55 Myt oj e’ [ VI gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ¢
a) ca aV] ca U%!ca a ca a) cal cal ca] ca] ca] ca] ca] ca] ca

, }:t | d9Wi E%ﬁfgiﬁ ﬁ\gcglf%gj]\gcg ch%]%%ga]clégf%%l]ngg] I:a] I:a] I:a] I:a] I:a] I:a] caV]ca] ca] ca
] ca] calsg@l cakca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca! FTW 5>[ ubl 6?2GKYw2<{ vqgl gb] X] ]
] ca] cajiealLakealqa] ol eak calcad.caksalgaisakealwal cal eal calcal cal ca cal caj ca
UcalcaUc alJc aJc ajcaJcalcaloxlu 10 15
)% 3P DNpxsrw @17]Arp] ek ead cakcalaale deeajciapeal@a] ta] ca] ca] ca] ca] ca] ca] ca] ca
] t:J]a] ca] ca] ca] ca]®a] ca] ca] ca] ca] c&pca] ca] ca! $B} Adf 8 uz} xsngb] X]]] ca] ca] cal] c
aUc alc

ajcalc ?31]2 ﬁ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
a] ca] czg T ol cw_| 2L @} xsnid_Z]]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] caj Q@]}gg]&@}lgp&g@] caleal cal ca] ca] ca] ca] ca] ca] ca] calca!l % | (*. Kx
(,nwzupj e [V]] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] c alpo-a]lc a]ca]ca]ca]ca]calca W]ca]ca] cal wa09Vvp$gg#@n| e

| w mhe®¥31 ofucagea] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca! ';

" OwW FiscEk3i&EMT c] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] cgFea]zaltal’ca] ca] ca] ca] caj ca] ca] ca] cal Bex6: Bkw{ M5 -
zupkf aV W 174 éa%lca}%15}“8?1%%151}3(1:%%1)85%]&%] 3%{ §aU] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca
] ca] caleal cakead cal] ca] ca] ca] ca]calcal- J d x #flpt!™ "=20's"g""""
#P#\ ##458%5: $3Szupkf a\ W] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]ca]c
a] ca] capea)ma) cajseal chal ealicall akealccalsal cad calen! $$YBIVVVREHEK &&&E&E'
(VBN K)) ) ) pxsnid_X] ] W]c

.a] ca] capta]V@afa¥] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
talcal cfégéa]%’a] cal\] ca] ca! )%) ) * HEx x4 _

+=+\WHKEFFE, Moy | N-epsblophepdecanoyl “ysgpfmca Y | |

U] ca] cg%gg]\}(ﬁ%&g% ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c

c

a] ca] calca] caJ ca] ca] caV]c
<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>



al....////u0~0000001: 1r 111A2J2i 22223w3y3344. 4H4} xr mhc"Y] ] ]
U]l ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca! H4\ 44444444( 5k5u556696M666627<777778Y8] 8q8u8889{
vgkfa\W]]ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calca]caJca]c
a] ca] calcalcaljcaUlc alJc aUc aJcaJjcalcal 999999,:C:::\;e;. |

; <, <8<7<h<k<n<<<F=0=| ====><>| w mhc”Y] ] ] ] ca] ca] ca] ca] ca] caj.ch] ca]‘ caJ ca] ca
] c’\a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]gd] ca] ca] ca] ca] ca] ca] ca] ca] cal <>>>7?7?;
W21 ??27@0@ @ @ @ @A) ACA_A} AAABCBVBBC! C5CSCC} xsnid_Z]]]]]calca]ca] ca]calca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
] ca] ca2eECee3PEDDDEEEf EEEFFFFFFFG,
G GEEEEH H} HH| wr rrhc"Y] ]1]1ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
] ca] ca<§ é\f* ] ;fg calcalca]calcalcaV]calcalcal HHHI LI 11 J(JFJ" JJJJIKKKKKKK

1%QL2<]J1]HL9ggb%a]§la] calgal ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
aUc aJc a

a] ca] cabealwearsa] ca] ca] ca] ca] ca] ca] ca] ca] ca! NN2 NNNNNNOOOOOOGPPPPPQQQQQORRR?
SGSnBuSE8SS)2esni d_Z]]]1]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca]lca]ca]calc
a] ca] capsa)za) ealscal ta]rcac]ca]:cal]o@a]m]caa@m]cca'a@i’ﬁ)s UuUuU

VWIWWW{ VWWWWWWWHX, XpXXXYYdYnYYZ[ [[ K\\ V] ~ytoj e [ V] ] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] cef]zéa]c E%%]T%a] ca] ca]calcaljcallc a W]c aV]c

?{/]Cﬂ:%] Egﬂ:aﬁ]a!:a] 05]) %’af%aa]n%a? %i@{gg]\c]\c/a]\ca] ca] ca] c ay 5[ LM =ytore

a] ca] cahealeak & cal ca] cal ca]ca]cal ca]ca]cal ca >DdEf 10%& ()-  !'10%& ()-!
1'109% %98 (‘?A 109%& ()-LI 109 ()-&109& () -
D'} [ 9! %3 $F" A UEs dQueddd $8E" ADURE da)ed, #LOUK (1)~ ! Dsf F" 109&' () --! Dsf F" 109&' () - -
10%' ()- *.gR3310%& ()-#@Oo/g&' ()-1 10-- 10--
10- -1 y4po40%7- & ()-!\ " *Z"109&' ()- 6"*Z"10% & () - zX6gR3!' X' G'10%&' ()- @ X
G 10%&11(5) 2@ CYu AZY0UR: (Ppre-Thr F{elz&wo &Sfr) Ser YI‘YZ&?L@%E?S& G- -Y
109%g& 4~#} "2gR3LX" S 1099& () % ?
& () 1§y?% % - Bares” I.L]%%ﬁ% 23" 100 &e (325 a00/@& () - #FXdEGR3! X' 99MLO
%g9& ()- 9610%&' () - @610%& () - 10%9& () - &310%9&" () - 010%9& () -f X kl nz~" >!
XI'& "10%&: (99890 & "10%& ()-90 10% & ()-#10% & ()-4 10g 10g 10gL;
1 10%9&20) > WoY7 > &

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 18, 24, 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> 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



"10%" & ()-90! & "10% " & ()-90 & "10%& ()-90 & "10% & ()- 90! %& " 10%BB& () - 90
& "10%& ()-90b&}[9 >!11& "10%"& ()-90! & "10%& ()-90 & "10%& ()-90! " &
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"109% " & ()-90() r S1>! %940%>q>&' ()-910% ()- !910%&' ()- . 10%& () 3

109& ()-#109%& ()-3 10""y%xV41>!!] ' @109%66& ()- 'H @10%&' ()

S @10% ()- !" 10%& ()- !l %F" 10%& ()4l sF" 10%&' () - zX9. > 10, :
S109& ()-! 7109 ()-s
7109& ()-s!a f2F" 100& ()-! Xf2F" 109& ()-!S ' @L10%& ()- I =1~ N> 10, ;

S10% T8%& (-1 109&" (J20uS109%& () - 109 ()-$10% ()-Z 10 10~!!!1V" $@BYZ8N>
10I 6 sY" 10% ()- "sY"10%& ()-!D sY"10%& ()-!'N ~"sY"10%& ()-! sY"10%c& ()-
g&) WERA&E, ' V' | Z; N> 10!/ 109%& () -
'p s\? %ﬁi g?rk SY"10%& ()-""sY'10%& ()-! " sY"10%n& () -
sY" 0%@89;\(‘1)1 "(()))))}oas4
<222> 2, 18, 24, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa = A6c (l-amino-l-cyclochexanecarboxylic acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-hexadecanoyl-lysine

. <221> VARIANT
L3 <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

<223> Xaa = N alfa-HEPES-His
(N-alpha- (4- (2-hydroxyethyl)-l-piperazine-ethanesu
lfonic
acid)-histidine

<221> VARIANT
<222> 29
<223> Xaa = Aib (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 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
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<222> 1
<223> Xaa = N alfa-HEPES-His

(N-alpha- (4~ (2-hydroxyethyl)-1l-piperazine-ethanesu

1fonic

acid)-histidine

<221> VARIANT
<222> 29
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence 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 Sequence

<220>
<223> Mutagen

<221> VARIANT

<222> 1

<223> Xaa = N alfa-HEPES-His
(N-alpha-(4- (2-hydroxyethyl)-1-piperazine-ethanesu
lfonic
acid)-histidine

<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
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<210> 303

<211> 30

<212> PRT

<213> Artificial Sequence

<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 = Aib (alpha-aminoisobutyric 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
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 304

<211> 30

<212> PRT

<213> Artificial Sequence

<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 = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus
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25 30
<210> 305
<211> 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)—
i histidine

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha—amlnoisobutyric acid)

<221> VARIANT
<222> 29
<223> Xaa = beta-ala (beta—alanine)

<221> VARIANT
<222>
<223> this sequence has an amidateqd 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

<220>
<223> Mutagen

<221> VARIANT
<222> 1
<223> Xaa = N alfa—tetradecanoyl* histadine

<221> VARIANT
<222> 29
<223> Xaa = Aib (alpha—aminoisobutyric acid)

<221> VARIANT
<222>

<223> this 5eéquence has an amidated c-terminus
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<213> Artificial Sequence

<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> 307
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> 308

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

B
ra
;

.

<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> 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
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<222>
<223> Xaa = beta-Ala (beta-alanine)

<221> VARIANT
<222>
<223> this 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 TIle 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-aminoisobutyric acid)

<221> VARIANT
<222>
<223> this seqguence has an amidated c¢-terminus

<400> 310
Xaa Ala 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
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<222> 29
<223> Xaa = beta-Ala (beta-alanine)

Sy
13

<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
1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
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 Sequence
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<221> VARIANT

<222>

<223> this sequence has an amidated c-terminus

2w,

<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 Sequence

<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> 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
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<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 315
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
f E Gln Ala Axrg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
‘- 20 25 30

<210> 316

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 1
<223> Xaa = N alfa-tetradecanoyl- histadine

<221> VARIANT
<222> 2
<223> Xaa = Aib (alpha-aminoiscbutyric acid)

B <221> VARIANT
) <222> 29
A <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 15
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 Sequence

<220>



3"109%& ()-"s 3"10%& ()-! @ 3"10%& ()-;; <<<==}"=r S40! !

f9-110%&' ()-g& mLOY&' ()-f& mlo%& ()-fs 3"10%& ()-!'X s 3"10%& ()-!'s

3" 109 () - =i =u=>u>>>bCr S40! ! f 8l 109%& ()-8l 10%& ()-f
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F100& () - 22@ @AA} [ 9bC0! | NEIAOY (& () - 11 &Y 0vstriHe () ! VidodDoseon2s: () -
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109 () - yAAUBBBCYCaBbCO! | Ny+10% & ()-!f & 10%@ @ & () - g&( 109%& () - gy% 109%& ()
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109 ()-f, 10% & ( ) DDDEEi EEFaBC 10EXEX k™, f 10% & ()- !, f 109KK& ()- !, f
10%4§ E%; ViR L 10%48' () -4 10EXEX 10EXEXF. FFFFVGGABBC

10EX QY 1 F10%4&'

@ 10%%! @10&«%}’ al%#%%éyrlx e 0- @ 0

10EXEXL kY VARV () @' 104 & ()-z@" 1 10%4& ()-z@"110% & ()-z3 10%4& ()-y
13 10%:b& Gp- yH2I LI 1 JIYI~_@C 10EXEX! y110%4& ()-fyl10%& ()-f X

1098 (<p2yd kSh+1 084 HHHEN (JctBheh0TOEYY-) 18)me0%HE () - YIsIIIKKKKKr dV710EXEY" &10
%' ()- 1l0aHaH 10aHaH
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XE299 <§a/an%§% -S$9 39409 () - $$290 3%A09& ()-5$9

394 09" 10T iSrL“"L’JL TiEF e 7 TBEREY® 304 09&: ()-s$29%0 39%40%& ()-s$9

0 0 0
3%4.0 /«&468> 53298
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

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 20
<223> Xaa = N-epsilon-dodecanesulfonyl- lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 318
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> 319

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)
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<223> Xaa = N-epsilon-hexadecanesulfonyl-lysine

<221> VARIANT
<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 Trp 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
1 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
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'/ c10%$y& ()-f$ "/ c10%KSKE ()-19 3%A0% ()- s$2%?RRRRRRSSvU49 '
109%6#& ()-F ' 109 ()-F 91098& ()- 9$1096& () - 10$10$10% 19; v 733
210968 () - SCTT>UFUOUXU} | =vU49 ' 1096& (155y#1096& () - y#1098& () - y# 91096& () -
91096& ()- 9 109B& ()-FXU U UgUpUn-U 2viA9
10988 () - y#1098& () - y#10%8& () - y#1098& () - y##3al
thW&S&2 % VARUBUUUUU <vU49 ' #3al
h109%& y#10%5& -Y#10%$& () - y#1098& ##3al hUUUUUUU DvU49
#31/&05(% 7)th%%#{%§rlgrz Yff s rg')daX ci]'c/déerm(l)nug
h1096& 6% V10988 () - y#1098& () - y#1098& () - y#UUUUUUL _?vUA9
#10@ PEOACE Y @§‘ fnr YHH# 3Bk ser asp val Ser ser Tyr Leu Glu Gly
h1098&1() - y#1098& ()5 y#1098& ()- yERUUIL Svuad
#10%(Alay#w%& (ﬁ])u— Y#é&%&%](a) ‘I‘yﬁf%mVal Xaa Xaa Arg
h10%B& () - y#109&&" () - y#UUUUUWW_29£49 30
' #1098 () - yH1098&' () - y#10988& () - y#1098B& () - y##3al h1098& () - y#W
WVWQ\]/QMQ“ZQ#SaI h1096& () - y#1098& () - y#1098& () - y#10%8& () - y##3al
hVv' V' \7 f\9§v DvU49 ' #310%& () - y##3al
h109% ) %b& () - y#1098& () - y#5V=VDVHVI VMWUV{ _?vU49
R e et
hlo%&zéb>y#1o%& () y#lO%S& () - y#UW V' VaVeVnVr V_?vU49
' #10%8826) WiHAQMPE' () - yHLOWBE () - y##3a|
h1096&' () - y#L0YBE& () - y#r WV WW_2vUA49
£ H1098R2 () -WRIQUSE' () - y#lO‘V&S& () - y#10%& () - y##3al
hlo%&-?g; VHVRAAVVW <vU49 ' #3al . .
h109$&2¢3> yRE0VEEL( )2 CUWERC{IOPHIOPSREYY - y##3al hVWWWVW DvU49

as an a

#310
hlowa;@%f)ﬁ%éi () - y#1098&' () - y#109B& () - YWV _2vU49
#109 Q-;éé%lﬂ% é])loyl##e%ébecanesulfonyl lysine

h1096& () - y#1098& () - y#1008& () - y#HVWWWWW v UAQ

' #1096&2() -WHIQHHE () - yH#10988& () - y##3al
h1098&20}> y#1006& () - y#WANNNAN 7vUA

' #10Y8€20) -9 0WBRELIS YA OIBEN(Pyd OB )= y##3al
h1096& () - VMW VLVBVWBW <vU49 * #3al

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-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-octanesulfonyl- lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 323
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h10%$& () - y#1098&' () - y# WAV ?vU49 6
"#1098& () - y#H1098B& () - y#lO‘V&S&' () - y#10%& () - y##3al

h1098& () - y#WWWWWAV <vU49 ' #3al

hlo%&'lé)xq&#QD@/@&Y(ﬁ)h-ry#ﬂ@%&' g9 ymmase(r) sstfi3al Ldi\WWW\W DvW49
' #310%8&' ( ##3al 5

h10%&" )“3?# &9 (§Ly o Tse gm&%gya(l) By%tvw\xf&mx.{_?vmg
' #100/55&' () -y#109%&' () - y##3al

h1098& 2&% WHL09B& () - y#L0%B&E () - y#XXXXX" X) X_?vU49

' #10%&1 () mH#109B& () - yH#109B&' () - y##3al

h1098&2()s WHE0YB&' () - y#) X- X. X2X: X?XCX_?vU49

' #10%&1 %) -Ay#:‘l.ﬂ&ﬁgd (Sexqu&IRYBE' () - y#1098& () - y##3al

h109%8& () - y#CXDXHXPXWK[ X\ X <vU49 ' #3al

h10%$&2p)= y#1098&' () - y#10%$& () - y#109%& () - y##3al h\ X XeXl XpXgXuX DvU49
' #3109 &3 Yy #gEDal

h10%$& #100/%&' () - y#109%8&' () - y#L0%$& () - y#HUX}F XXXXXXXX{ ~ SF99
10$10§§E}£> -y##3al h1l0%& () - y#10%8$& () - y#1098B& () - y#XXXXKXXX~"N>SF99
10 10% @ Vagmi 19¥% B Z_z& ()- &10%_z& ()-
"10% 53&’&&%@ %hg 9¢ %23%49%&’1%%}@%%{() 10%_z& ()- 10%_z& ()-
10% Z<&2(9 'V#BQAN@(XXXXXX DSF99 1#3 10% z& ()-#3g m 10% _z& ()- 10% z& ()-
:10%_ z&2¢) 3010%_z&' () - XXXYYYY{ _?SF99 1# 10% z& ()- 10%_ z& ()-#3q m
10%  z&2%>) Xaa = N-epsilon-hexadecanesulfonyl-lysine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 324
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> 325

<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 = l-(4-decyl-piperazine)- asparagines

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 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



P,
.

10%_z& ()- 10% z& ()- YYYYY&Y-Y_?SF99 1# 10% z& ()- 10% z& ()-

10%_z& ()-#3q m 10%_z& ()- 10%_z& ()--YIY2Y6Y>YEYI Y_?SF99 1# 10%_ z& ()-
10% _z& ()- 10% z& ()- 10%_z& ()-#3q m 10%_z& () -1 YIYNYVY] YaYbY' <SF99
1#3g m 10%_z& ()- 10%_z& ()- 10%_z& ()- 10%_z& ()-#3q

mbYf YnYvYzY{YY DSF99 1#3 10% z& ()-#3g m 10%_z& ()- 10%_z& ()-

10%_z& ()- 10%_z& ()- YYYYYYY{ ?SF99 1# 10% z& ()- 10% Z& ()=#8g m
10% _z& ()- 10% z& ()- 10%_z& ()- YYYYYYY_?SF99 1# 10% z& ()- 10%_z& ()-
10%_z& ()-#3gq m

<210> 326

<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-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 Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30

<210> 327

<211> 30

<212> PRT

<213> Artificial Seguence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (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> 327
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



LN

1

10%_z& ()-

10% z& () -

10%_z& ()-

10%_z& () -
10% z& () -
10% z& () -

<220>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>
<400>

1

<210>
<211>
<212>

10%_z& ()- YYYYYYY_?SF99 1# 10% z& () -
109 _z& ()-#3q m 10% z& ()- YYYYYYYd@F99 1##3q m 10%_ z& () -

10%_z& ()- 10%_z& ()-

10% z& () -

777 7! 29Z-Z{ ?SF99 1# 10% z& ()-
10% z&f()--Z4Z8ZQZ ZEZLZ_?SF99 1#

U:j
10% z& ()

10%_ z& ()-#3q mYYYZZZ Z DSF99 1## 10% z& ()-#3q m 10% z& ()-
10% z& ()- 10% z& ()-
#3q m 10%_z& ()- 10%_z& ()-
10% z& ()- 10% z& ()-#3q m 10% z& ()- {
LZPZQZUZ] ZdZhZ_?SF99 1# 10%%gz& () -
Mutagen
VARIANT
2, 29
Xaa = Aib (alpha-aminoisobutyric acid)
VARIANT
20
Xaa = 1-(4-hexadecyl-piperazine)- asparagines
VARIANT
this sequence has an amidated c-terminus

15

30

328
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
5 10

: Gln Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg

’ 20 25
329
30
PRT
Artificial Sequence

<213>

<220>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>
<400>

1

<210>
<211>
<212>

Mutagen

VARIANT
2, 29
Xaa = Aib (alpha-aminoisobutyric acid)
VARIANT
28

Xaa = 1-

(4-decyl-piperazine) - asparagines

VARIANT

this sequence has an amidated c-terminus

329

His Xaa Glu Gly Thr Phe Thr Ser Asp
5 10
Gln Ala Ala Arg Glu Phe Ile Ala Trp
20 25

330

30

PRT

Artificial Sequence

<213>

<220>
<223>

<221>
<222>

Mutagen

VARTIANT
2, 29

Val Ser Ser Tyr Leu Glu Gly

15

Leu Val Xaa Xaa Arg

30
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& ()- "10% % & ()-3 10 10 10!l 109%& ()-!*f10%& ()-
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<222> 28
<223> Xaa = 1-(4-dodecyl-piperazine)- asparagines

<221> 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 = Ai1b (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 28
<223> Xaa = l-{(4-tetradecyl-piperazine)-asparagines

<221> VARIANT
<222>
<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 = 1l-(4-hexadecyl-piperazine)- asparagines
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& ()-! &I %" 10%& ()- "y "10%& ()-ymnnn$nOn: nonvT310 : 10%y& ()-!P:10%
&' ()- # 10%k&y & () ( 3F10%ké&y& ()-(10 $ 10 $ 10 $ (910%$
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<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (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

<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 sequence has an amidated c-terminus
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<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

75,
G

<221> VARIANT
<222> 32
<223> Xaa = l-(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
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<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 = 1l-(4-dodecyl-piperazine)- asparagines

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus
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<223> Xaa = Aib (alpha- -aminoisobutyric acid)

<400> 347
His Xaa Glu Gly Thr Ph
: : e Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

10
Gln Ala Arg Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg o
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<210> 361
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£10% (& () -: "5UyzYTA410) ! Y1 10%& ()- OY!' 10% u /& ()-1Y! 10% /& ()-
Y1 10%64:480¢ )360Y! 10%44& ()- Y 10% L% & ()- 00| [: A410)! - 10%I&’ () -

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
<21l1l> 32
<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29, 31
<223> Xaa = A1b (alpha-aminocisocbutyric 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 Sequence

<220>
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<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 Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 30
<223> Xaa = 1l-dodecylamino-glutamine

<221> VARIANT
<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 = Aib (alpha-aminoisobutyric acid)
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<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoiscbutyric 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 Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29, 31
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
<222> 32

<223> Xaa = l-dodecylamino-glutamine
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<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 367
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> 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-l-piperazine)-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)-lysi
ne

<221> VARIANT
<222>
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<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
sine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 370
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> 371

<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-hexadecyl-1l-piperazine)-acetyl)-ly
sine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus
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<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-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

<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-dodecyl-1-piperazine)-acetyl)-lysi
ne

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 373
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<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<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 Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 375

<211> 30

<212> PRT

<213> Artificial Sequence

P <220>
-7 <223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (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
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<210> 377

<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-(2-(4-dodecyl-l-piperazine)-acetyl)-lysi
ne

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 377
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
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Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Gly Xaa
20 25 30
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<221> VARIANT
<222> 32
<223> Xaa =

N-epsilon-(2- (4~tetradec

yl—l—piperazine)—acetyl)ly
sine

<221> VARIANT
<222>

<223> this Sequence has an amidated c-terminus

<400> 381
His Xaa Glu Gly Thr Phe
1 5 10 15
Gln Ala ala Arg Glu Phe Ile Alg Trp Leu Val Arg Xaa Arg Gly Xaa
20 25

30

Thr Ser Asp val Ser Ser Tyr Leu Glu Gly

<210> 382
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010% X) f & E))gmﬂo%f& ()- uolo%%og?f)e-z pfg >9€¥§L l(?fslo%| b#f & () -

03109% f, - 4% S210  710(109%) & ()- X(10% & ()- ,&10% % & () -
91109 X g(’f‘ 10%'f& ()-M 010% $" & ()- 8B|[9° S210 ! 610% f & () -
0s310% X 5.8 {) s 10%f& Y-y 0/z10% X)f& ()-z /z10%f& ()-z

-0(109%&' () - BvU41 % DMTSREby @ rninud 109&& () - 410$10$10$
0610%5&4(0p- 389610%X)f& ()- -C[:vU410  &I0%& ()-z @O0%t& ()-

@L0% H)$ &24)G1u@OIME: (Dite 0%~ & Mr5{Z9vU410  310%H3%H&' () -
310%382?)-9310%& ()5-(9 10%)0&%]%’ /«é’e Se?@mc;éwl(u)sz&}u V410
bY+109& )Z\l@mavmgo%wr(e)f@ XT;OI%B V@(lroo/g/ Jﬂ?locycr)& ()-
$10% & () :NO [:2%10~) 910%) & ()29 61008 9698 ¥34 f 6GLOYBS! ()-f
210%) & 210% & () - zOPQUcma@ 10~) 10%/\7%/\& 10%) & ()- !

109 (<)m> fgfow ~)/ & ()- F10%) & ()-10~)10~)/CYu|[: @10~) <10%)& ()-3
g10%J& 20> 3l 0% ()-3 y&L0WA& ()- 10%) & ()-M 10% & ()-M E| Z9@10~)
y#10%P-34 ) ch y#EQYEE L) 2 10%) & () -y 10%& () -y 1y10%) & ()-z

|y109% & ()-z1|[: @10~) ,710% ~) & ()- /10% ()- & 1098& ()-

z( &109%2 @z() (&10%& ()- y#10%vr%v& ()- |obU410 3F10% & ()-10~)10~) 10~)
0810%~)2 1)?@961@10%& ()-y O05F10%) & () SFL09%K& ()-g ) {Z9bU410 0y10% & ()-
y10%G. Q 10%;%& ()- 10% & () - 10%1h& ()- "910% & ()-1][:bualo

F109&. ()-& z10% & () - &xo 10984 %&' ()-Y -10%rBn& ()-Y f
&10W&2£§ xZé 79 %10 9039l 109%%& ()- 3%& 10% )i & ()-! 3%&! 10%m& () -
{"10% & ()- (Blrnaprgogigopyninza@EUA10  2109& ()- © 210% & ()-
"Z1098<%) 1> VAﬁAmW& ()-- pO3%&! 10%=& ()--!u3%&! 109B=B=& () - hvU310!

1098 €322>3F40%) & ()- 0! 10%G3GE ()-10{10{%0{ 210% & ()- =~ 210% & ()-
n{ ZOvEIRBe! X E0% & ()- 0 10%& ()- 0 10%& ()-!0 10%& ()- O

N—eps1lon—(2—(4~decyl-l—piperazine)-acetyl)—lysine

<221> VARIANT
<222>

<223> this Sequence has an amidated c-terminus

<400> 383

<210> 384
<211> 32
<212> PRT



10% 9%&' ()- 0 10%)& ()-M 4zY7vU310!!0 10%&' ()- O 10% %&' ()- 0 10%)& ()- O
10% ! & ()- 0 10%& ()--!0 109%& ()-4Nx8zY8vU310!! +!10%! & ()- O+! 109N

& ()-10+110%& ()- O+ 109%& ()-!+!109%& ()- O 109%& ()-8vU410! 10%!y& ()-M
10%k)y& ()- ,3GLO%K)y& ()- t!10%x & ()- (10~)10~)10~)

0+!'10%-) & () -, Bn|[:vU410! O0OYgloWk)y& ()-z Yglo%y&' ()-z 0-10%k)y& ()-yt
- 10%Ry& ()-y 310% W& ()- 010%k)y& ()-M 9| Z9vU410!  ORLDUK) &) -
1110%y& ()- OylOwk)y& ()-gt yl0%yé&sgy) -9 010%) & () -

10%& ()-9%Q [:vU410!  OL--10%Kk)y& ()-z L--10%M& ()-z *1098& ()-t
0@10%k)y& ()-° @10%!y& ()-° 0!'10% % & ()- Qhd| Z9vU410! 0710%k)y& () -
| 710%pp&3% )art i VAR0UdaLyBEd ) - gt YA10%y& ()-g 00z10%k) y& ()-y

0z10%y& ()-ydmopt vU410! &10% W& ()-( O 10%k)y& ()-M 10%!y& ()-M
Z10% kpy& () - 10, % 10, % 10, % 0710% % & ()- <T|[:vU410! 010%<)& ()-y
n100/g/3f&2%7 lvgwteézerthOO/(yk)y& ()-z LFlOO/(y8y& ()-z 0-10%k)y& ()-

- 10% & () A{é Y8vU410!  &10% W& ()-- 0! 10%k)y& ()-L- llOO/Iy! y& () -L-
0l 10% %3 ,10%Kk) y& ()- -!I 10%/y& ()- cy|[:vUud10!  /10%y& ()-z
0Y+10% = A’a%o?/ﬁ - amiRY TR Y& )md 0(-10%Kk) y& () -

(- 10y Cy& ()-4>{Z29, 410yk)y 0810%k)y& () - 8100/(yly& ()-L OL3109% 9%%& ()-4
0L310%ple) y &/af) aus L310°/Iyy&' ()-4 0/10%k) y& ()-z ! KbA410yk)y O
y1l0%kpypa (Jo-'  y10% y& ()-' 310%k)y& ()- S10%k)y& ()- S10%k)o& ()-
10yk) y<RO§k)3ea| f: A410yk)y 010%) & () -f le%/y& g) f 0 ylow*%w& ()-' O
yl0%y& () -N-e0syravy V&dﬂeﬁcyl POy RE(POeDE? YBIM10yKk) y FUA0W W& ()-- O
100/1yk)y& O - 10%!y& ()- - 010% % & ()- - 010%k)y& ()- -!10%y& ()-

1] v| [ : A41C Oy\b%)_( Io/ 10%k)y& ()-f /10%y& ()-f OY+10%) & ()- Y+1090B9& () -
0'-10% 10% W& ()-1rzYL?21010yk) y10yk) y10yk)y- 0710%k)y& () -
7100/9"42&34)t—hm 0210%6e Y&’ 4n) am1add3d 0%k} y&uE) - - ! 210%y& () - *e|[: L’>21010y
0109 (& ()-: 0109 ()-: 010% (& ()-: 10%& ()-: 3310%)& ()-
109k && 40> 4L f { Z9L221010 010%-) & ()-M 10% & ()-M - 0S! 10% 9%&' () -
0S! 10%ip8X49 Glugrlm%r &he)Thr O40PBE (- S¢zz|SFer19q10 Gl&l@% P& ()-z
0& y10%-) & ()-z & y199&' ()-z O#-10%3% ()-f #-10%& (p-f
| &1098@™( Bla ﬂ}lfmvéi‘efé}eoalfow 0}%&:& 9 Vah PTBUEPRATY - aﬁl’ia@O/& ()-

OF. 10%) & ()-z PA0% ()-z 0*10%*2) & ()-z/1 OPQRZAVU410 , y10%) q& ()-3( ,
y10%{&2(1)O 3§8350 )10~) 10~) f;S10%)& ()- 0710%) & ()-M 710% & () - Mhos| [: vU410

1098 (DX 109Z( & () - x 109 () - x 109 & ()- FL0%& ()- ,
y10% )42856) pr@OY{ ZOVU410 10U & ()-° @ Y!' 10%%& ()-G
| Y1 10%42n6& Ao 6l 188GueRE4 ) - G 109B& () -x 10% & ()-x/1v|[: VU410

&10%& ()-z ,&10%& ()-z "z10% & ()-g "z10% & ()-g &L09%B& ()-

10% ?21» (Z9vUA10 210% & ()-° L-10%B% & ()- L-109%& ()- !L-10% ()-
x0) 10% C)MUSRIBRR () -+, -. B| 0bU410 L10% & ()-(10)10)10) 910% & ()-g
910%&42) W& () - 210%&' ()-"BYX| Z9bU410 10% & ()- !'10% /& ()-

S10% 2(2)2 ‘g’% ()-y 10%& ()-z 109 ()-zXa~|[:bU410 109 ()-

0%‘(&2(2)» el ) b LA e Lo WLOW & () J0VKEIACE () - KG( 2961410

10% & () - (! 10%9%& ( - Tu(1109%& ()- 10%.& ()-"

10% & 4o 6Rdkrhfit - 410) 810%& () y 810%& ()-y ,510%9 & ()-z ,510%& ()-z

2&10984&2¢y-32 . 10% & () - ; Ea@10) Ol
<223> Xaa =
N-epsilon- (2-(4-tetradecyl-l-piperazine)-acetyl)ly

<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 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Xaa Xaa
20 25 30

<210> 386

<211> 32

<212> PRT

<213> Artificial Sequence



y10%) & ()- 'l yl0%& ()- 0s10%)& ()-y S10%&' ()-y

310%-) & ()-10)10) 7d|[: @10) 010%)& ()- 10%&& ()- , 10%& ()- 010%)& ()-L
109 & ()-L O y10% 3% & ()- d{z| ZO@10) 0s$10%)& ()- !s$109%& ()- O
10%) & ()-z 109 ()-z Of 10%-)& ()-f f 109& ()-fz'O|[: @10) O .10%& ()- O
L109%Z( & ()- . 109%& ()- 0)910%)& ()-M)910%! & ()-M 0s$310%PDE: ()- OkvU410
109% & ()-M YF10% & ()-10~)10~)10~) S;10%) & ()- 0 .10% &b()-  0.:J

C10% & ()-<Ys|[:vU410 y10% & ()-z y1084s& ()-z 109%& ()- y10% & ()-°

y109% & ()-° Q 1098%S& ()-M\f|Z9vU4l0 @10% & ()- ' @10% ()- 10%& ()-g

109 ()-g z 110% & ()-y n 1109 ()-y(>Z|[:vU410 01)10%)!& ()- @
01)10%,1& ()-@1)10% & ()-@Y0% & ()-L %40% & ()-L @ 10% 9% & () -

| ZOVUARRO>0 7109% & ()- ! 7109 ()- 310%& ()-z 310%& ()-z 010% & ()-vy
010%& <R3y WMUAREEI0wE ()-( 0 10%W& ()- '  10% & ()-°

FY10% & ()-10\/9% 10\/ % 10\/% 710%/9% & ()- ?V|[:vU410 OYL 10%)/& ()- YL
109% $/° '2&‘2’ %3 "()-f 10%& ()-f 0@10%& ()-f @10% & ()-fdn{Z9vU410

08! 1095851 )2 M &1, 10% & £),- M.QLOYA & b, 0 0109 & ()- 1 10% /& ()- |

LI 9T109% & ()- Pd[[:vU410 @ 109%8& ()-y Ol 3(" 10%) 4& ()- Ol 3(" 10%j 4& () -

| O 3(" 0% &&r(wr | 3(° 10% /& ()- Yd099& ()-d(E_ {Z9, 410) 0810% & ()-"

81098 &20p>"320210%L%¢& ()- 0210% & ()- !210%& ()- 0@ 10% & ()-y abghA410)
0 10%)&20)-%aa0=109%R& ()-' 0 10%&& ()-' 109%&' ()-' °

109% & () - 10Y- B0y PRZOAIEOP0re9y & L PInvR a1 0% a¢9vvR- @I S! 109%9& () - &

0l S 10% & (§-P€&I 1S 109% 1 & ()- 109 ()-'0Jw [: A410) |* 109%R&& ()-f 09'

109 & ()-2 9 %180& ()-z O#y10% & ()-y #y10% & ()-y ! &L09& () - {Z9A410)
0310% 2%1- R310% & ()-° OF. 10%@9% & ()- OF.10% & ()- 'F. 100& ()- Ol *
109&) && 561 - {H VAL, dO WS (1 i ad L@ &Kebhidus IMLOK & () - (10) 10) 10)

1109 & ()- 7109@& ()- " i{Z9vU410 010% /% & ()-3 010% & ()- 3! 109%& ()- 3

0°.10% &op)-386 109 ()-y 010% & ()-zi T|[:vUW410 010% & ()-& 010%N& ()- &

0109&&11(s) X8 TOURSY) T8 0h9: TOYE} &isp) Val K&r KBV TYr&LE) -G1T; &Z9vU410

0,/ 10%%&! (g‘ /109 & ()" 201 )| 1090 ()-  01)1109 &5()- 11)! 109% 1 & ()-

010%&' $H~- &Lk L RAEE0 $0Y FOP1B)e 9 P& Y2 b PO9R ) 2r0&69 159 & () -

&6y10% & () - 310%& ()- (Wa| ZONAATG10 Of 10%-) & () - Pf10%& ()- O 10%)& ()-z

109%: ()52, Y0%)& ()- 10%)& ()-G#Q [: NA41010 0109R& ()-9 010% & ()-9

1098 (9713>031(p%) & ()-" 10% & ()-° Of 109R 9R& ()- {Z9NA41010 z*&10% & ()-"

OYYd0%PME b OYY0%) & ()- !YU0%& ()- 010%& ()-9 010%) & ()-9=F|[:-410

0/ 1098 A1)~ 8 1001 &54QueBc®/ 10% & () - & 0/ 10%8& ()-& / 10%&' () - &

z0*&10%-) & ()- [da@10 0 10%=%& ()- 10% & ()-! 109%3G& ()- & &10% & ()-

34109 €20y- 1010dU| [: @10 pMLO% & ()- MLO% /& ()- " MOYAR ()- OMLO%. L& ()-
¢

OMLOYGHERZ3 ) YU ToBEOMANE: () - U[ <y X7 @10 940%"& ()- Of 10%/ %& ()- f

109 & ()17, 109098 ()- (n10% & ()-/-!I MO ()-<VI|[: @10 190 109 & ()-

1 90 10/%{) T0% & ()- ,f10%& ()- zW*10% % & ()- " 9%0% & () - =G naT310
Aok

YL10% &1~ 10f'49 10f 498,101 496, .OFEZ10% 4% & ()- FF710% & () -1 FF710%4& () -
190 109%&' ()-, @|[:aT310 yl10%: ()-f L&LOW& ()- 0 10%)& ()- 10% & ()-
3F10%)2%16) vadXt0%-) & ()- Z|[9aT310 ! 10%& ()- 010%)& ()-z 109%&' ()-z
010%-) &22)-20 10%&' ()-z 0y1l0%) & ()-f|[:aT310 ! (" 109%& ()- @L0%W& ()-
DN10%IR3¢) XM F10% & () - M 010%-0844& () - 010%-2 & ()- PY|[9aT310 !3109%& ()-
00109@0(& ()Nfep@itmmy(@)Lﬁ—d@fykhg@pipera21ne)—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>



~) & ()- 0("10% C & ()- O( 10%R& ()-dm obU410  10% & ()- '10~)10~)10~)

0810%) & ()-' 810%W & ()- 0310%RWR& ()- 0310%)& ()- & q|[:bUW410 0

10%&' ()-: 0 1099 & ()-: 0 10% & ()-: 0 109%&& ()-: 109%& ()-:

3G10% & ()- @fzY8bU410 | &109%8& ()-- OF 1099 & ()- - f10%W & ()- -

@' 110% % ()-3- 0l' 11099 & ()-3-11'110%R&& ()-3& i|[:bU410 ol F+

10% & ()- | F+ 109%& ()- 0'10% & ()- ' 10%& ()- 0S$10% & {)-y « 7.

s$10% & ()-yi s#=QzY8bU410  8109%&' ()-1860F410% & ()- - F410%& ?)

0/ 109XB¥X& ()-3- 0/ 10% & ()-3-1/10%& ()-3Q "abinfvU410 0 y10%)& ()

y10%&' ()- YY10%) & ()- ;910%&R& ()- 10)010))10) S;10% & ()-6@ Z9vU410

010%)@'2@}-tha@%' ()- 0Y10%)& ()-g YI0%&' ()-g 010%) & ()-f 109%& ()-f
[:vU410 10% & ()-' 0109& ()-' 10%&' ()-' 0 910%)& ()-' z 910%W & ()-

010%@%?/& (gARIgY@vmlo 010% & ()-M 70*! 109884&' () -3

L G R SRR LY ) o o 10105 109

0010%92@1@%@@ p|[: NA410 10 1109%9&' ()- z!'109%) & ()- z!109M & ()-

7! 10%t&56) -20 GLO%k) y& ()- 20! 10%) & () - pyX6NA410 ! 10%oyo& ()- 10%-

y& () -<2b0%xed' €)-1110%& ()- !10%& ()--1!110%& ()-M4N|[: NA4ALO | F+: 10%) & () -
F+: 1098 & ()N-cbBYRHRE&2 { )4 Ad@Hyk) y&'ipdrazl 08y &1 F1yLO%y! y& ()-N| 5678| [ NA410
10yy10yy10yye / 10%y& ()- /10%k)y& ()- /10%y& ()- /10%&y& ()-

[ 10%} y& () 8 Z8NA410 1!0y3 109 ()- Oy3 10% %& ()- y3 109 & ()-!y3
10%m&E )= VAETOYA & ()- 0! 109 W' () - ' Al {YBNA410 1 3M 10% $& () -

1 3M 10° 10% S8109%9&’ ()- Oy3

109%& ()% smlﬁe Iamts. Zﬁg@mﬁawd & %i’é%%é?s - 103M (123%717%4 ()-

03M 10%00% &e() - 3M 10% & ()-  3M 10% & () - 5>?@ 79, 410) 3-10% & ()- 3-10%

& ()- Brelf¥ B%u(3ry hr FOURIHY) ser Id0PI&sE) se3- HAYR( Jo1@BFO bA410)

3 1000& ()- 10%& ()5° 10% & ()-° 100 & () - 15

3FL0%@r( }34 0¥ H0N4 B § FA41D) ALOREAY) VaL '0%Bastdrd ) - Y10% & ()- VIO ()-

£109 & () -y f10%® ()-y{#=Ck| [: ABR0)1 Y)10%: >& (¥0 & 1008& ()- "10% & ()-
"1096 & ()-° f10% W& ()-3 1109 & ()-3K(2| [ 9A410)! YA10988& ()-3 010% & ()-y

01ocy &g) 2y 109 & ()-f " -10%& ()-f 0Y)10% & ()-2vU410 FF10% & () -
10% )10) 10) 9F10% & ()-T Y410% L% & ()-3 Y410% & ()-37r{|[:vU410
010%& 13> 119%&1( l;eque%QM ()-" 010%&& ()-" 109& ()-" 109 & ()-zY8VU410

"1000& ()-- 0s10% & ()-M s10% & ()-M -0l !109B%& ()- - Ol 110% & ()- -!I
'10%'8&2(0} 2t|28vU410 1 010%&' ()- !0l (" 10%& ()- Ol (1109 & ()- | ( 109& ()-
0% 10% & 3¢) ufcapd 0% & () - f5>[ u| [ NA4101094.0%4.0% 9&10%&’ () - 0S510% & ()- M
$510% & () - M 001096B%SK’ () -

<221>

<222> 2, 29

<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT

<222> 20

<223> Xaa =
N-epsilon-(2-(4-tetradecyl-l-piperazine)-acetyl)ly
sine

<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus

<400> 389
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> 390

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen



0010% & ()- 7|[:NA41010 O 10% ( & ()-y 10% & ()-y 0z10% ( & ()-z z10%

& ()-z 3F10% ( & ()- F'10% ( & ()- 7Kz, {Z9NA41010 y: 10% & () -

010%F: $F& ()-4 010% ( & ()-4110% & ()-4 010% ( & ()-g 10%

& ()-g, FZt|[: NA41010 0s$10% ( & ()-y s$10%
& ()-

EATS

L10% $ & ()- Oy: 10% & ()-7zY8NA4101 0010%
3

187

<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoiscobutyric acid)

<221> VARIANT

<222> 20

<223> Xaa =
N-epsilon-(2-(4-hexadecyl-1l-piperazine)-acetyl)-ly
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 15
Gln Ala Arg Xaa Glu Phe Ile Ala Trp Leu Val Arg Xaa Axrg
20 25 30

<210> 391

<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-(2-(4-decyl-1l-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 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> 392

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT

3

& ()-y 0 z10% ( & ()-

z10%



( & ()-M 010% & ()-M 20y'!10%$& ()-- Oy'!10% & ()-- Oy'!10%

& ()--1y' 1'10%& ()- ' Tbcde}|obU410 ° S10%)& ()-10 ( 10 ( 10 ( f;10%(
& ()- 0710% ( & ()-y 710% & ()-y ,510% $ & ()-}MWs{Z9bU410 10% & ()-
Oy1l0% =% & ()- Oyl0%)& ()- 'y10% & ()- s109B& ()-

S109% ~) | & ()-s1|[:bU410  010%) & ()-z 10%& ()-z 20 10%) & ()-y 2 10%& ()-y
10994 ()- 010%-) & ()- 1Er|,{Z9bU410 (&10% & ()-  O#109%. oR&" [LP-

0#10%) & ()- !#109%&' ()- 0, y10%)& ()rg& , y10% & ()-z, Ft 9{Z9bU410

0 -10%!& ()- 0 -10%& ()-! -10%x& ()- 0 -10% & ()- ~-109%& ()-

0(&10%) & ()- 9yz{|vU410 MLO% & ()-( 0s10% 9%&' ()-& ~s10%'& ()-&

s10% &2@p>10~p310~) 10~) 0 -10%) & ()-D| [ 9vU410 ! uMLOYBB& ()- MLO%) L& () -
MLO% <&2pY -XaalVi 00ighu &afgshe y am NI OIuBY &I RerOMLOYR' () - {Z9vU410 0$10% &' () -
$10%K" & g) 010% 9%& ()- 10% & ()-'10% & ()- x10% & ()-39P|[:vU410 .
109&' (<)22 >VARIBEE & ()- Y. 109%&' ()- u 3*109B)B& ()-L 3*10%sL& ()-L

Y( 109 ; ﬁ’kl mt 5210 10%>&' ()-: & FF10% & () - &10Z2940Z9402% O

51099 ) S510%) T 9y10%)|&'() 0

10% & () - 8%%@% 5349 5}}9 @%Qa Iiz/a{& RRR LT . T[ 05>2 Y8t S210
<0l S! 10998 ()-- 0| S' 10%)1&' ()--'I S' 109 ! &' () 0| Sl 100/<yI &' ()-11S!l 109% () -
S 9y 1098 (Yartafu| [:tS210 | *t 10%R&&' ()-y 09' y10W & ()-z 9'y10%W & ()-z
$1098& 22> 0, 109 & ()-" , 10% & ()-"3bl{Z9tS210 0110%9%& () -

0110%) &2@y -thiz1oomepse hagran 94 &R EH- & Pragug () -

Ol *t 109 6< >?GKvU410  YY10% & ()-( tOy 9109 & ()-(10)10)10) vy

Y&

SlO0 0o o8 10% t 109 &

105 @fam 00 s 0 el Ldgle, 100 et 1008
1% & &1 M &\QMQ( zuu phzvhjeoac@a/«ﬁfrgmeu OYLA0U &) - -1 Y1 10% %/ 28 () -
dox] [ v %) 1006) +&° Y o+& ()- 0"Z109@&" ()- "z10%& () -
£210% & () "210%7&' ()-| qu8vU410 71098& ()-- 210% & ()-" - 210% & ()-
~T10% Gi0&' 193 F- 0" -10% & ()-F-1°-10%*& ()-F %vi410 0 10%) & ()-
109%&' (3214>3FL0%) & () - 10) 10) 940) 09z10% & ()- 9z109B& () - I~*3{ Z9vU410

10% %/6?&26)294? 010%-) & ()-4!110% & ()-4 &10%)& ()-

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-l-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 Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
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1004%& ()- 10%X)f& ()- ! 109%f& ()- 10%X)f& ()-z 10%f& ()-z
5109 X) f & ()-Ad| [: NAA10 10 yS10%f& ()-° 109%) & ()-y 10%& ()-
S810% %6 & ()- 109%X)f& ()-° 109 !f& ()1sgdf of ZONAGLIO 10 , | 9A0%& () -
1 Yd0% X)F& ()- !, 190%F& ()- '10%X)f& ()-g !10%f& ()-g
yS109%0X) D& () - o] [: NA410 10 , 1210% X) & ()-g ,1210% f & () -

E 10%%%@&()—' Adb 1 @URRRRAT)NoLSobuLQeAacydL *: 109% | f & () - L(’\r st uvU410
|y10cy%&() 10%( & () - 10f X) f 10 X) £ 10f X) f @ &L10% X) f & () -

S5T10¢ R(I§(’-“ , S5T10% "f& ()- Zc{ZOvUA10 10% & ()-M | 0OMAE: () -
10%) & (zi 0% ()- 10%)& () 1;) F10%~) h& ()-T| [/ vg4(1;) Mrhﬁl?g/(}zg) LiLl(())
S10%C& 10%&'(§) 12 : g v
) 91096 & %) 31n%%1%%% cyf X gﬁd@ﬁ% }vf & %Qﬁ?/%ﬁ%%}&& ? o 10%) & () -z

109 ()-zlcow [: VU410  Y4f 10%~)x& ()- Y4f109%0& ()- 0yl0%)&' ()-y
Oy 10%&22)L> WARIENDWR () - )910%~)& ()-"-\]~_|vU310 ! 10%y& ()-
3F1042R9&’ () - Y10%k)y& ()- 10~)10~)10~) 0910%)& ()-z
9109%&'’ <(2)2322tLh1f| PEAHEBL0 hAs 1 EORA(Pd @TOYYIYE () - FL0%yK) Y& ()-M
FlO%/Ug/i g‘f 395{1 10% % & ()-  10%k)y& ()- z@|[9vU310 !1"10%y& ()-

F109 S10% k) \ & ( S10 M. zS100K) & ()-J % ?
| " A% Pq“)e @13%“&% fa )?li’bc%?ﬁ)?% ??“ e&ilhs & () -
1090 % & Aia Arglﬂéy y&hé)Ile Ala Tr |ieu §;-p>5(lél\yXaayAréL /{yk) y& ()

710%K) y& () -y 740% Y& ()-y 2SI0%R) W& ()-  2510¢ ()-

1 10%k) y& ()-g*. xbA310yk)y y10% & () HO 10%%& () 10% & () -
FFE100)&10) - 39510%)|& () - 310yk)y10yk)yKe|[ A310yk)y <00 10%& )- b

109\&, { 1> Vz10% & ()-z z10%6& ()-z ' 10984& ()- Oyl0% & ()- x  {Z9A310yk)y
9' 10% - MM 109KA%K& () -

<2l Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT

<222> 30

<223> Xaa =
N-epsilon-(2-(4-decyl-1-piperazine)-acetyl)-lysine

<221> VARIANT
<222>
<223> this sequence 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
Gln Ala Arg Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Xaa
20 25 30

<210> 396

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29
<223> Xaa = Aib (alpha-aminoisobutyric acid)



0110% & ()- !'110%& ()- 0s10% & ()-f s109%& ()-f "t|[:A310yk)y

OF. 1092&& ()- OF. 109 & ()- F.109%& ()- Ol +10%& ()- |+10%& ()-

09' 1099 & ()-M (vU410 10%(qg& ()- 10%JK)U& ()- 10)10)10) OF. 10% & () -
OF. 10%! & ()- F.10%&' ()- (,nw[:vU410 10%%& ()- 0 10%k)y& ()-M
10%! y& ()-M 0&10% ' : & ()-z &10%Kk)y& ()-z FF10%k)y& ()- au{Z9vU410
010%k)y& ()-g 10%y& ()-g! C0910%7& ()-" z91090& ()- 1 0y10Wk)Yy& ()-y
y10% y& ()-y09VpzY8vU410 )10%& ()-- OBA0WK)y& ()-L %0%!y& ()-L O,
1096968 ()- - 0, 10%k)y& ()- -!, 10%y& ()- $8gq|[9vU410 !810%y& ()-"
0S510%/k)y& ()-y S510%vy& ()-y 00@O%K)R& ()- 0@O0%:y& ()-

0) 10%2&1¢ ) ARGINIUA10 3 10%k)y& ()-' 3 10%k)y& ()- 10%k)1& ()-
10%}()?%%)3-0 10yk) y10yk) y10yk)y 0810%k)y& ()- #@n|[:vU410 f10%k)y& ()-

210% K& (3% ~210%y&' ()-f 3810% W& ()-. 10%K)y& ()-M

100/9//?/;3&' ()fggeﬁ"’éﬁf ﬁ%‘f‘(é‘)i‘iéfd%k %"% a-zg?‘?ﬁfé‘ﬁ%ﬁ/%’( Yo 100yk) y& () - f

10%y& ()-f HYLOWK)y& ()- YL09%R& ()- ';W[:vU410  +10%)& ()-f +10%

& ()-fob1 100 () - $10%k) y& ()-M $10%! y& ()-M F10% % & ()- ' | Z9vU410
610%k)pés () - | 610%y& ()- 310%K)y& ()-z 310%y& ()-z / SLOIWK) W& () -

| S10%yOp8 (O 5vstlOn Ol 0% &ar( pm{dat B! &ef)inus&10% & () - &10% & ()-10? %2107
0R10? % 610% 9R& ()- 0JW [:vU410 g310%k4& ()- f,10% & ()-4 f,109%& ()-4

'yz10991807 )00y z 100 & ()~ 1098& ()-!zY8YUAL0 03" 10%1d& () -
is 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-epsilon-(2-(4-tetradecyl-l-piperazine)-acetyl)ly
sine

<221> VARIANT
<222>
<223> this sequence has 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 Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 2, 29

<223> Xaa = Aib (alpha-aminoisobutyric acid)

<221> VARIANT
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&@L0%NkPr& Y0) - &@OWHY& () - ylo%lk)y& ()-f ylo%yy& ()-f &10%WW& ()-
10%k)p&3f Xalh$ - J {Z9r Q1 @10%!y& ()-L 108 %N & ()- 10%K)y& ()-
| 10%yy&' () -N- ePiU%?k)%r&‘l(l)‘@fadﬁﬁwywp(e)f%%}led scetyl) 19vor Q01 ! * 10%y & () -
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s&zlowpaw @fgf\rsg&]ﬂ) 9851(9) alp E&&G%vo ' AY9 $9% { Z9vU41
710%k) y& ()- Pow!y& ()-° 110% % & ()- 110%/k & ()-1110%y& ()-
F. 10% %1 ZROORRREHEYUAL  0y10% X)f & ()-y( yl0%f& ()-y( 10% X)f& ()-(
210%>5(2 ié (10yk) y10yk) y10yk)y y; S10%k) y& () - Hek&&&&&&| [ Ov4l ! p
109%&' (Jri2> k@Y% X)F& ()- 010% X)f& ()-z 10%f& ()-z OL@O% X)1& () -
A @O0%LNE (Arei&fal’ SdduedMl | s$z10%f& ()-f ! 109% % & ()- Of 109 X) f
T10%!1f& ()-M (0 1098&' ()- p 1090 & ()- ' (>(v((((|[9vU4l 1010% f& (
OL- 10982%P# & ()-g L-10%f& ()-g TO' 109 & ()- p' 10%& ()
0s$z 10925 fiRteyet (E)N)k)))))) | [ NA41 10f 96 10f %6 10f %6 ,1:' 10% % & () -
0, 6109 )& ()-M, 610% ! f& ()-M 0010% % & ()-3
0010% ‘)<R)1§§3)))*W|[ NA1 10 @OYNX)N& ()- @O0%"f& ()- 0
f10/cf>§f2 i ljoo%%ga(gm%oggoql 4204 &3y 109 & () H\ ek 4=+ ZONMI
10 lo%lf&() (0S'1 CEU0STI006) & () - 12S 10% ()- 010% X) T & () -2
1096 f & o) > zkiddder-+++, | [ : NA41 10 0& S109%°X)?& ()-° & S10%f & ()-‘
0#210%26pt &2 ) -f #z10%f& ()-f 110% % & ()- 010% X)f & ()- ., {ZoNA41
10 , | 4209 1% €)-M 0,/ 10% % & ()- 0,/ 1098 X)f& ()- !,/10% f & ()
0+109%) & ()NEPy +UDs ARt (- Fegy L1 -piperaz nef-apafyl- LYEEI0% K) y& () - (
010% &' (2) (10f%<]zvf10fX)f10fX)f L y: 1098 X)f& ()- ,810% % & () -

& ()-M
)

(
-3

0, |410‘6 ----- IT:vUAl 010%k)y& ()-f 10%y&' ()-f
@.0% K33 %0 e B o y10%y& ()-.). ... .. Y8vUAL
Of 109y & ()ths %@y@y%‘ $lan 2l Xa]t%‘{y@%l)t)(é%“&% 01h% % & 8 i 010%K) y& () -

-1 10%y4%06 ) 399. /W////|[9vU41 | F. 10%yy& ()- O0* 109%)& ()-y ']* 109%& ()-vy
Of 10%ytkq)sy &a4 )o1u06 O Yy #yr8ie( Thr GEA0G4pY &L Fef w@fomooaeql [c1uddByk) y
£ 010% k) y& () - , 8109 W& ()- 0310%K)Y& ()-° 310%!y&S5()-" OF. 1094%& ()-
OF. 100@110 P& (A)rg D061y 1%21%%4&@%?9 Lo Ygy &rg) X3 esgcﬁﬂwm& ()-
S10W"y& ()- z10%k)y& ()-
, FGLO%yk) &((O) 10yk) y10yk) y111A2J2i 22{ Z9A410yk) y u0&10%) & ()- &
u&10% & | 0109%494.& ()-G& 010%k) y&' ()-G&! 10%y& ()-G
010% k) 3&- (3g1022223B3y3{ Z9A410yk) y ~0$! 10%yH y& () - &&
| 0! 10%&&;(;)1-&&!1&&11@8@9@},5& 0! y10%k)y& ()- !'y10%yy& ()-
L10% % & ()-y3344. 4HA\ 42Y8A410yk)y &610% %y &' ()- 0110%k)y& ()-°
110%y! y2&0¢) -~ 0$! 1094 % & () - &
b0$! 10%2)3& I(Igta&em$l 10%yy& ()-& 4v44444444vUA10 3GL0%) & ()- 10%) & () -

0@&)& 010yk)y9&0yk)y 08y10%k)y& () -
8y10?@ gé 5k§u55|29vU410 010?&)& ()-3110% ()-3 0L10%) & ()-g
L10%& 23g b 19 (§i£gélaminoisobutyric acid)

<221> VARIANT
<222> 32
<223> Xaa =
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@O K)I& ()-M!@O0%: y& ()-Msylo%yk)y& ()-f sylo%yy& ()-f
S10%k) y& (N-epsilope}?- ({@Z9xid4¥D-1-phadQHgkYg)&atyey¥) ; IA0Wy ! y& ()-M 7) ! 1098& () -
YI10% k) r&ne) - 1)1109%&R ()- S&I0%WK)y& ()-vy;;;;<<<<3<|0obU410 10%)& ()-
(10yk)y10 k\) K)y 9" 10%k)y& ()-S 96z10%Kk)y& ()-g 96z10%vy& ()-g
310% g Aéy’i‘ﬁn««F |29bU410 0OF10%) & ()- 'F10% & ()- 010%)& ()-f
109%& g % S % LLafECslasgs=I [ bU4L0  0yl0%) & () -z
ylo%éf g S8 /%7)‘*%5§“)’ Binoes B bRk (YSM OF109R 9R& () -
=><>P>333} ZQhU410 O(! 10%-)& (- '('10% ()- 01%0%)& ()-z 19%0% ()-z O,
S10%-)u¥'s(Yaa Glu SNG%ri& (Phe i2; 3&7iA2PA1: ba#dk6r TvRSEAOU) &1fy) -y SSL10%& () -y
2&1099& ()- OF. 10% )% ()-  F.10% & (20" O(!10% %4 & (p- ??@00ooH@ @U410
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10%) (l 'ACA A AAAI[:vUA10  F@OYR& ()-s 0z10%) & ()- z109%& ()- x
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0y S109 UR& () -  Uu010% & ()- ul0% & ()- FFFFFFFzY8vU410
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0@10%.8 () v 3 h@10%& () - 3FFG G GGG [ : -410) f;10% & ()- 0&6510%) ~& () -
&6S109¥5( )32 02y10% & ()-y 2y1l0% & ()-y 0109%&' () - GAGEEG H Ha@ 10)

010% %2R'3¢)xaa 010%K) y& ()- ! 10%y& ()- 3 10%W W& ()-

|1 410%yk) y &1eps 10903 } HHEbHIagEEY L-@I D)er810%) “5& i) ) 10310%) & () -y

3109 ()-y S0%yW& ()- 0&10%K)y& ()-  &10%!yé& ()- & LI 111J3(I{Z9@10)
0#10% % & () -3 0#10%k)y& ()-3! #10%y& ()-3 0S f10%k)y& ()-y S

f 10%y8 %0 ‘%/“Régﬁ“éwk)y& ()-(JIFI JIIIK| Z9@10) O- 10%y& ()-!0-10%o0yo& () -
0- 10%: - QoK) & )5,cS) F 10941 1& () - KI KKKKKKKKv U410 0
010% 28 (IPC TR O R LeRRIED) < Toyk) y 10vio 10y y

0- 10%/4@030& £01- -10%(#y& ()- KL+L’>LYLLL|[ vU410 | L10%VE ()-g Of 10%k) y& () -
f LO% V& kaa HOUEHSTEY -PrO BAYpK) WD(YaiMseld OMy! &' Epu MILLAVGMOM [ OvVU410

1 "10% Y& ()- OY10%k)y& ()-z YIO%y® ()-z 0 10%k)y&35()-y 10%ny& ()-y
{ OLLO%IPRAL) PGQUMMNNZNHINE] TAAUA10 T, Fapl U0 yigo(Jaa MOWHE {6)8-T 0

(10%K)y& ()-°  t90%!y& ()-° 0"25% % & ()- 0" 1099k)y& () -

HNNNNNNOOL [ =410y y |,/ y10%; y& ()- 0,/y10%:' y& ()- 0,/y1l0%y& ()-

0, /ylo‘@Né(%% A)-0,1y10%y& ()- 0,/yl0%k)y& ()- 0000000Ca@10y:y 010%
W& ()25 010%K) y& ()-110%y& ()- @FLOWK)y& ()- S 109%k)w& ()- 10y;yl0y;
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010%k920&>() - 010% !y& ()- 010%-y& ()-!010%y& ()- QQRQR>RTRR| [: @10y;y
803. 109423)\ RutEpen

<221> YARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)

<221> VARIANT

<222> 32

<223> Xaa =
N-epsilon-{2-(4-hexadecyl-l-piperazine)-acetyl)-ly
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<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 Sequence

R <220>
5 <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> 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

O,

i <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-l-piperazine)-acetyl)-lysi
ne
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<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-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 = Aib (alpha-aminoisobutyric acid)

<221> VARIANT

<222> 32

<223> Xaa =
N-epsilon-(2-(4-hexadecyl-l-piperazine)-acetyl)-ly
sine

<221> VARIANT
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<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 = Alb (alpha-aminoisobutyric 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
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<222>

@%IWY ZARY

_abcdef ghi j kl mopqr st uvwxyz{| }~
_abcdef ghi j kl mopqr st uvwxyz{|} ~
_‘abcdefghijklnnopqr§puMm%yz{k}~
_‘aﬁ%ﬁefghijklnnopqrstuvmuy;{|}~

_1mbcdef ghi j kl mopgr st uvwxyz{| } ~

Leu Val Arg Xaa Xaa

_abcdef ghi j kl phopqgr st uvwxyz{| } ~
_abcdef ghi j kl mopqr st uvwxyz{| }~

abcdef ghi j kIl mopqgr st uvwxyz{| } ~

| HSUR () *+, - /01234
<220>
<223> Mutagen
<221> VARIANT
<222> 2, 29
<223> Xaa = Alb (alpha-aminoisobutyric acid)
<221> VARIANT
<222> 31
N <223> Xaa = Ava (5-aminovaleric acid)
<221> VARIANT
<222> 32
<223> Xaa = Ado (l2-aminododecanoic acid)
<221> VARIANT
<222>
<223> this sequence has an amidated c-terminus
<400> 409
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> 410
<211> 31
<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> 31
<223> Xaa = N-epsilon-dodecanoyl-lysine
<221> VARIANT
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<400> 410
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> 411
<211> 30
<212> PRT
<213> Artificial Sequence
<220>
<223> Mutagen
<221> VARIANT
<222> 1
<223> Xaa = Aib (alpha-aminoisobutyric acid)
<221> VARIANT
<222> 28
<223> Xaa = beta-Ala (beta-alanine)
<221> VARIANT
<222> 30
<223> Xaa = N-epsilon-decanoyl-lysine
<221> VARIANT
<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

<213> Artificial Sequence

<220>
<223> Exemplary motif

<221> VARIANT

<222> 1

<223> Xaa = 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

F



<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>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

VARIANT

4

Xaa = Gly,
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,

198
Acc, beta-Ala, or Aib
or Ser
Acc, Aic, Aib, 3-Pal, 4- Pal,
or Ser
or Aib
or Glu
Acc, Aib, Leu, Ile, Tle, Nle,
or Thr
or Thr
Cha, Phe, 3-Pal, 4-Pal, Acc,
Acc, Aib, Nle, Ile, Cha, Tle,
or Asp
Acc, beta-Ala, Glu, or Aib
Asp, Asn, or Glu

beta-Nal,
Abu, Ala,
beta-Nal,

val, Phe,

Cha, Trp,

or Cha

or X1-Phe

or X1-Phe

or X1-Phe
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<221> VARIANT
<222> 18
<223> Xaa = Ala, Aib, Vval, 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(O), OR NH-CH((CH2)e-X3)-C(0O)

<221> VARIANT

<222> 20

<223> Xaa = Lys, Arg, hArg, Orn, HN-CH((CH2)n-N(R10-R11))-C(O), OR NH-CH((CH2) -
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 Xl1-
Phe

<221> VARIANT

<222> 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-(CH2)m-C(O), Aib, Acc or 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((CH2)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,
(CH2)m-C(0), HN-CH({(CH2)n-N(R10-R11})-C(0O),

<221> VARIANT

a D-amino acid,

Arg, Asp,

<222> 32
<223> Xaa = D-or L-Lys,D-or L-Arg, D-or L-hArg,D-or L-Orn,
R11))-C(0O), NH-CH((CH2)e-X3)-C(0O)Ava, Ado, Aec, or deleted

<221> VARIANT

<222> 33

<223> Xaa = D-or L-Lys,
Aec

D-or L-Arg,

<400> 412

HN-CH( (CH2)n-N(R10-R11))-C(O)},

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

1 5 10
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
20 25
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
1 5 10
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly
20 25

<210> 414

<211> 32

<212> PRT

<213> Homo sapiens

<400> 414
His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr
1 5 10
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly
20 25

<210> 415

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Mutagen

<221> VARIANT
<222> 13

<223> Xaa = 125I radiolabeled Tyr

15
Xaa Xaa Xaa
30

Leu Glu Gly
15

Arg Gly

30

Leu Glu Gly
15

Arg Gly Arg

30

Aun,
or deleted

Aec, NH-

HN-CH{ (CH2)n-N(R10-

Ava, Ado, or
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<400> 415
H1e Ala 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 Tr

P Leu Val Lys Gly Arg

20 25 30



