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A

2 BRI

248, 9 olE 2HEY AE W U A Wel ANHI dek. 54 AAFHNM, A W) 17

7} A GLP-1R ZHEAI(GA) SHgEol ABAL. A EH3} SHHEL GA BASAE 4UHoR wE A4

YAS B FA £F Pl FRAGNNOEA FHAY. B uge] A3 HYE U PR 3
o BAE Edete okel 24 Ro] wF AT

bl = A = =
© 2 FF<2l(homologous) MEE Xl HElol =S ¥ 3= GLP-1 879 #elo]l= ZEAQ GA £33
A& Alsgo:

1 1 2 3 4 5 6 7 8 9 10 11 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
R-HxEGTFTSD=x S x x X X X Xx x x F x x x X X X X X X X
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[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]
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33 34 35 36 37 38 39 2
X X X X X X x R

A7) 2ol A,
R BASAL, E= CHy, C(0)CHs, C(0)CHCHs, C(0)CH,CHCH; T C(0)CH(CHy)CHyo] 3L,

Rz% FASAY, & OH, NH,, NH(CH;), NHCH,CH;, NHCH.CH.CH;, NHCH(CH;)CH;,  NHCH,CH,CH,CHj,

NHCH(CH,)CHoCH;, NHCgHs, NHCH,CH,OCHs;, NHOCH3;, NHOCH,CHy, 7}E-Al R&7], A& Awkit 7] B8 ©@¢stEo|a,

X e Akt 7] (blocking group), ozt Aib, A, S, T, V, L, I & D-Ala(97]A, 93 x9‘r Fdste] §of

12 AABHola, x &V,

r ﬂ

S /\ - -
Bl e W] e

N

b 7"E B BE wg oA DPP-4 S A
2

X = E T Qola, x £ L, I, VEE Ao, x < Orn, K(SH), R =& KolaL, x %LEET‘EE
230 - 24‘_‘ - 25‘_‘ - 260 - 270 -
ojla, x = [ EE Loja, x ¥ A EE Eoli, x & W EE Fola, x & L e [o]x, x & I, K =& Vo

T, % &R, Orn, N EE KO|iL, x 3= Aib Ei= Goli, x & 9lole] opmiwst, wpEbHEAE G i ROl

X' PolAL R HASa, E SolA mE RS, x & SelA EE RAsa, x & ol EE

Raata, x = Aomw E BT, x & PolAL Bl RAlet:, x & POl EE Haati, x & P
SIAL B BAEhI, x = Sl E HaAlsta, x & A7 @vlelAL Ei= RAEn, gEel x, x|

12 13 14 16 17 19 20 21 24 26 27 28 32 33 34 35 36
, X, X, X, X, X,

X, X , X, X
T BAE S FAY =2 Fd FHATE Jted I SAE 2ES)

o, A7 94 7= K(SHolv. o5 HAGHlA, x = Aibd 4 Ut

Rl-HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK(SH)-RZ(Hoé HE 172),
Rl-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK(SH)-RZ(Hoé He 173),
Rl-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPK(SH)S-RZ(/\1oé HS 99),
Rl-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAK(SH)PPS-RZ(/\1oé H3 100),
Rl—HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSK(SH)APPPS—RZ(’\1oé H3E 101),
Rl—HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPK(SH)SGAPPPS—RZ(Hoé H3S 168),

RI—HAibEGTFTSDLSKQMEEEAVRLFIEWLKK(SH)GGPSSGAPPPS—RZ(Hoé HE 102),

folr

RI—HAibEGTFTSDLSKQMEEEAVRLFIEWLK(SH)NGGPSSGAPPPS—RZ(’\1oé H$ 170),

folr

Rl—HAibEGTFTSDLSKQMEEEAVRLFIEWK(SH)KNGGPSSGAPPPS—RZ(Hoé HE 103),

Rl—HAibEGTFTSDLSKQMEEEAVRLFIK(SH)WLKNGGPSSGAPPPS—RZ(*i?i H

folr

104),

R -HAi bEGTFTSDLSKQMEEEAVRLFK (SH) EWLKI\IGGPSSGAPPPS—R2 (~g A

folr

105),

R -HAi bEGTFTSDLSKQMEEEAVRK (SH)F1 EWLKI\IGGPSSGAPPPS—R2 (g A

folr

106),

R -HAi bEGTFTSDLSKQMEEEAVK (SH)LFT EWLKI\IGGPSSGAPPPS—R2 (~g A

folr

107),

_19_



[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

R -HAibEGTF TSDLSKQMEEEAK (SH)RLF IEWLKNGGPSSGAPPPS—R2 (A ®s
R -HAibEGTF TSDLSKQMEEK (SH) AVRLF IEWLKNGGPSSGAPPPS—R2 (Nd HE
R -HAibEGTF TSDLSKQMEK (SH)EAVRLF IEWLKNGGPSSGAPPPS—R2 (HNd HE
R -HAibEGTF TSDLSKQK(SH)EEEAVRLF IEWLKNGGPSSGAPPPS—R2 (Md HE
R -HAibEGTF TSDLSKK (SH)MEEEAVRLF IEWLKNGGPSSGAPPPS—R2 (HMd HsE

Rl—HAibEGTF TSDLSK(SH)QMEEEAVRLF IEWLKI\IGGPSSGAPPPS—R2 (Md "

R ~HAi bEGTFTSDLK ( SH)KQMEEEAVRLF [EWLKNGGPSSGAPPPS-R (A& 9
R ~HAi bEGTFTSDLSKQMEEEAVRLE IEWLKNGGK(SH)-R (A& W5 114),
R ~HAi bEGTFTSDLSKQMEEEAVRKF IEWLK (SIDNGGPSS-R (H& W& 115),
R —HA i bEGTFTSDVSSYLEGQAAKEF TAWLVKGRK (SH)-R (A & 15 38),

Rl—HAibEGTFTSDVSSYLEGQAAK(SH)EFIAWLVKGR—Rz(H‘é HE 39),

Rl—HAibEGTFTSDVSSYLEEQAVK(SH)EFIAWLIKAibRPSSGAPPPS—Rg(*1Oé’_ HS 171),

Rl—HAibEGTFTSDK(SH)SSYLEEQAVKEFIAWLIKAibR—R2(’\1‘é H3E 116),

foi

RI—HAibEGTFTSDVSK(SH)YLEEQAVKEFIAWLIKAibR—R2(*1‘é He 117),

fol

118),

iz
fol

R -HAi bEGTFTSDVSSYK(SH)EEQAVKEF TAWL IKAi bR—R2 (A4

119),

iz
fol

R'-HAi bEGTFTSDVSSYLEK (SH)QAVKEF TAWLIKA| bR—R2 (A4

120),

iz
fol

R'-HAi bEGTFTSDVSSYLEEQK (SH) VKEF TAWLIKAi bR-R’ (A4

121),

(z
fol

R'-HAi bEGTFTSDVSSYLEEQAVK (SH)EKTAWLIKA| bR—R2 (A4

122),

(T
fol

R -HAi bEGTFTSDVSSYLEEQAVKEF K (SH)WLIKAi bR-R’ (A4

RI—HAibEGTFTSDVSSYLEEQAVKEFIAWK(SH)IKAibR—Rz(’Hoé HE 123),

1]
=

RI—HAibEGTFTSDVSSYLEEQAVKEFIAWLIKAibRPSSGAPPPSK(SH)—R2("1oé HE 124).

2l sietE
& g

DF 4
RI—HAibEGTFTSDVSSYLEGQAAKEFIAWLVKGRK(SH)—Rz("1 4 Ws 38),
Rl—HAibEGTFTSDVSSYLEGQAAK(SH)EFIAWLVKGR—Rz("1 4 W 39),
Rl—HAibEGTFTSDK(SH)SSYLEEQAVKEFIAWLIKAibR—Rz("1 4 W5 116),
RI—HAi bEGTFTSDVSK (SH) YLEEQAVKEF TAWLIKAi bR—Rz(’H 4 Ws 117),
RI—HAi bEGTFTSDVSSYK (SH)EEQAVKEF TAWLIKA1 bR—R2("1 4 W5 113),
RI—HAi bEGTFTSDVSSYLEK (SH)QAVKEF TAWLIKAi bR—Rz(’H 4 W5 119),
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[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

Rl—HAibEGTFTSDVSSYLEEQK(SH)VKEFIAWLIKAibR—Rz(*i?S H3 120),

Rl—HAibEGTFTSDVSSYLEEQAVK(SH)EKIAWLIKAibR—Rz(’ﬂ g M3 121),
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Rl—HAibEGTFTSDVSSYLEEQAVKEFIK(SH)WLIKAibR—Rz(*i?3 s 122), 2

Rl—HAibEGTFTSDVSSYLEEQAVKEF IAWK(SH)IKAibR—Rz(H%i M3 123).

£ wgel SPEe ool Juw olfeld Foeih Aud s oyl dihush ddgo FEU A
e TS A= LFT 5 9

Rl—HGEGTFTSDLSKQMEEEAVRLF IEWLKNGGPSSGAPPPSK(SH)—Rz(’\1?:-i M3 172),

Rl—HA ibEGTFTSDLSKQMEEEAVRLE IEWLKNGGPSSGAPPPSK (SH) —R2 (A

M3 173),

Rl—HAibEGTFTSDLSKQMEEEAVRLF IEWLKNGGPSSGAPPK(SH)S—RZ(HOé M3 99),

Rl—HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAK(SH)PPS—R2(7\1oé HE 100),

Rl—HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSK(SH)APPPS—RZ(7\1‘é M3 101),

Rl—HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPK(SH)SGAPPPS—RZ(*1‘é H3E 168),

Rl—HAibEGTFTSDLSKQMEEEAVRLFIEWLKK(SH)GGPSSGAPPPS—Rg(’\1‘é M3 102),

R -HAi bEGTFTSDLSKQMEEEAVRLEF IEWLK (SH) NGGPSSGAPPPS-R’ (A A
R'-HAi bEGTFTSDLSKQMEEEAVRLF IEWK (SH) KNGGPSSGAPPPS-R (A
R -HAi bEGTFTSDLSKQMEEEAVRLFIK (SH) WLKNGGPSSGAPPPS—R’ (A
R'-HAi bEGTFTSDLSKQMEEEAVRLFK (SH) EWLKNGGPSSGAPPPS-R’ (A
R'-HAi bEGTFTSDLSKQMEEEAVRK (SH)FI EWLKNGGPSSGAPPPS-R (A<
R -HAi bEGTFTSDLSKQMEEEAVK (SH)LFI EWLKNGGPSSGAPPPS-R (A4
R -HAi bEGTFTSDLSKQMEEEAK (SH)RLFI EWLKNGGPSSGAPPPS-R” (A<
R'-HAi bEGTFTSDLSKQMEEK (SH)AVRLFI EWLKNGGPSSGAPPPS-R (A4
R -HAi bEGTFTSDLSKQMEK (SH)EAVRLFI EWLKNGGPSSGAPPPS-R (A4
R -HAi bEGTFTSDLSKQK (SH)EEEAVRLFI EWLKNGGPSSGAPPPS-R (A4
R ~HAibEGTFTSDLSKK (SH)MEEEAVRLFI EWLKNGGPSSGAPPPS-R (A4
R ~HAibEGTFTSDLSK (SH)QMEEEAVRLFI EWLKNGGPSSGAPPPS-R (A4

R ~HAibEGTFTSDLK (SH)KQMEEEAVRLFI EWLKNGGPSSGAPPPS-R (g ¥

fol

iz
fol

iz
fol

iz
fol

(T
fol

iz
fol

(T
fol

(T
fol

)
fol

T
fol

T
fol

T
fol

fol

170),
103),
104),
105),
106),
107),
108),
109),
110),
111),
112),
169),

113),

Rl—HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGK(SH)—Rz("1Oé HE 114), ¥

R -HAi bEGTFTSDLSKQMEEEAVRKFIEWLK(SH)NGGPSS—R2("1 4 W5 115).

B oagel A3 e olahe AR olFold FomyE Auw sh} o4 HYEI AAHow FEA A
e TP WeolmE TPY 5 Atk
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[0085] R ~HA i bEGTFTSDLSKQMEEEAVRLF [EWLKNGGPSSGAPPK (SH)S-R (A& W15 99)
[0086] R ~H1Ai bEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSGAK (SH)PPS—R (& w15 100),
[0087] R ~11Ai bEGTFTSDLSKQMEEEAVRLF IELKNGGPSSK(SH)APPPSR (& 1% 101),
[0088] R ~11Ai bEGTFTSDLSKQMEEEAVRLF IENLKNGGPK (SH) SGAPPPSR (& W15 168),
[0089] R ~11Ai bEGTFTSDLSKQMEEEAVRLF IEWLKK (SH)GGPSSGAPPPSR (% W15 102),
[0090] R ~H1Ai bEGTFTSDLSKQMEEEAVRLF IEWLK (SHONGGPSSGAPPPSR (& W15 170),
[0091] R ~11Ai bEGTFTSDLSKQMEEEAVRLF IEWK (SH)KNGGPSSGAPPPSR (& W15 103),
[0092] R ~11Ai bEGTFTSDLSKQMEEEAVRLF IK (SH)WLKNGGPSSGAPPPSR (& W15 104),
[0093] R ~HAi bEGTFTSDLSKQMEEEAVRLFK (SH)EWLKNGGPSSGAPPPSR (A& W15 105),
[0094] R ~HA i bEGTFTSDLSKQMEEEAVRK (SH)F IEWLKNGGPSSGAPPPS-R (A& ¥ % 106),
[0095] R ~HA i bEGTFTSDLSKQMEEEAVK (SH)LF IEVLKNGGPSSGAPPPS-R (A& "% 107),
[0096] R —HA i bEGTFTSDLSKQMEEEAK (SH)RLF IEWLKNGGPSSGAPPPS-R (A& "% 108),
[0097] R ~HAi bEGTFTSDLSKQMEEK (SH)AVRLF IEWLKNGGPSSGAPPPSR (A& w15 109),
[0098] R ~HAi bEGTFTSDLSKQMEK (SH)EAVRLF IENLKNGGPSSGAPPPS—R (A& ¥ 110) ,
[0099] R ~HAi bEGTFTSDLSKQK (SHDEEEAVRLF IEVLKNGGPSSGAPPPSR (& 1% 111),
[0100] R ~HAi bEGTFTSDLSKK (SH)MEEEAVRLF IEVLKNGGPSSGAPPPSR (A& w135 112),
[0101] R ~HAi bEGTFTSDLSK (SH)QMEEEAVRLF IEVLKNGGPSSGAPPPSR (& W15 169),
[0102] R ~HAi bEGTFTSDLK (SH)KQMEEEAVRLEIENLKNGGPSSGAPPPSR (A& & 113), 2
[0103] R ~HAi bEGTFTSDLSKQMEEEAVRKF IEWLK (SIDNGGPSS-R (M€ W5 115).

[0104] o o] SRES olate] AER o]Folxl worFEH MEH NEE EFets JEO=E I £ v
[0105] R ~HA i bEGTFTSDLSKQMEEEAVRLF [EWLKNGGPSSGAPPK (SH)S-R (A & W15 99)
[0106] R ~HA i bEGTFTSDLSKQMEEEAVRLE EVLKNGGPSSGAK (SH)PPS-R (A& ¥ % 100),
[0107] R ~HA i bEGTFTSDLSKQMEEEAVRLF IEVLKNGGPSSK(SH)APPPS-R (& "% 101),
[0108] R ~HA i bEGTFTSDLSKQMEEEAVRLF IEVLKNGGPK (SH) SGAPPPS-R (A& "5 168),
[0109] R ~HAi bEGTFTSDLSKQMEEEAVRLF IEWLKK (SH)GGPSSGAPPPSR (& w13 102),
[0110] R ~HAi bEGTFTSDLSKQMEEEAVRLF IEWLK (SIDNGGPSSGAPPPSR (& w13 170),
[0111] R ~HA i bEGTFTSDLSKQMEEEAVRK (SH)F IEVLKNGGPSSGAPPPS-R (A& ¥ 5. 106),
[0112] R ~HAi bEGTFTSDLSKQMEEEAVK (SH)LF IEVLKNGGPSSGAPPPS-R (A& ¥ % 107),
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[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]
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R -HAibEGTF TSDLSKQMEEEAK (SH)RLF IEWLKNGGPSSGAPPPS—RZ (Mg W3 108),
R -HAibEGTF TSDLSKQMEK (SH)EAVRLF IEWLKNGGPSSGAPPPS—RZ (Mg 95 110),
R -HAibEGTF TSDLSKQK(SH)EEEAVRLEF T EWLKNGGPSSGAPPPS—R2 (Mg ¥s 111),
R -HAibEGTF TSDLSKK (SH)MEEEAVRLF IEWLKNGGPSSGAPPPS—RZ (Mg 95 112),

Rl—HAibEGTFTSDLSK(SH)QMEEEAVRLF IEWLKNGGPSSGAPPPS—Rz(’ﬂOé M3 169),

Rl—HAibEGTFTSDLK(SH)KQMEEEAVRLF IEWLKNGGPSSGAPPPS—Rz(HO;-i T 113),
Rl—HAibEGTFTSDLSKQMEEEAVRKF IEWLK(SH)NGGPSS—RZ(H d W3 115).
B owye) sgEe olste] AFE o] Folxl TORNE AU A4S TPt Al=E 2T = Utk

R ~HAi bEGTFTSDLSKQMEEEAVRK (SH)F IEWLKNGGPSSGAPPPS-R (A% 5 106),
R'—HAi bEGTFTSDLSKQMEEEAVK (SH)LF IEWLKNGGPSSGAPPPS—R (M ®1%. 107),
R ~HA i bEGTFTSDLSKQMEEEAK (SH)RLF IEVLKNGGPSSGAPPPS-R (A& "% 108),
R ~HA i bEGTFTSDLSKQMEK (SH)EAVRLF IEWLKNGGPSSGAPPPS-R (A& ¥ % 110),
R ~HA i bEGTFTSDLSKQK (SH)EEEAVRLF IEWLKNGGPSSGAPPPS-R (A & ¥l 111), @

Rl—HAibEGTFTSDLSKK(SH)MEEEAVRLFIEWLKNGGPSSGAPPPS—R2 (Mg W5 112).

=4 FuolM, B iy, 8] Au dAHon T AL
Felo]l= 2F&A| 2 GA Ex—lﬂxﬂi}ﬂ’ 217 AEpol =} F7b
I, L'7F 942 A7) (-[LR]1-)Q ;A =3 mi= -y BEo| o] R
. grolale] Ex xﬂ(oﬂﬂuﬁ K(SH)). mA~E9l 2 sEAgas oozl FomuE Mus

7

i lo

o y
BdF, X, X, X ,X,X,X,X,X,X,X,X,X,X,X,X,X,X,X,X,X

=y 2 2 AP E G RAFAS ATe:

1 1 2. 3 4 5 6 7 8 _ 9 10 11 12
R-HxEGTFTSDzx S x x x Ex x A x x x F x x x X X X X X X X
33 34 3 36 37 38 39 2

X X X X X X x R

7] Ao,

RS FASAY, EE CH;, C(0)CHy, C(O)CH,CH;, C(0)CH.CH.CH; B+ C(O)CH(CHy)CHso 2t

R= FAAY,  H= OH, NH;, NH(CH;), NHCH.CH;,  NHCH,CH.CH;,  NHCH(CHs;)CH;,  NHCH,CH,CH.CHs,
NHCH(CH;)CH.CHy, NHCgHs, NHCH.CH,OCH;, NHOCH;, NHOCH.CH;, 7H5A] R&7], A& Aat 7] B8 ©@538k&0|a,

2 10 12
=

x © ztgk 7], oA Aib, A, S, T, V, L, T =¥ D-Ala®]i, x V, L, T =& A°]

rlo

f
>
w2
H
r
=
o

13 14 16 €
X 2 QEEYL, x =G, C, F,Y,W, MEELo]al, x €K, D, EEEGolal, x & F EEQo]a, x &

20 21 23 24
L, I, VX Ao]al, x 2 Orn, K(SH), R &&= KoJaz, x & L == Eojal, x & [ & Lojaz, x + A =

o

%5, . % . 27 . %, . 29
Eolal, x & W EE Folal, x & L E& Jo]al, x & I, K B Volar, x & R, Orn, N =& Kolaz, x &

Aib R GO, x & 9ol olulnal, mfEH A G EE ROlT, x & PO} Ei HAeta, x = $o]

33 34 35
Ad E= FASkaL, x & SolAY E= FASkAL, x = GolAY T FASkAL, x = AoJAY = FAS



[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]
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pAEa, x & PolAY EE BAFL, x & PolAY EE RASL, x & SelAY
T FAta, x & AA 7ol AY e FA gt

4 FEolA, B ouwe By A3 Addon B3 DS EFett AetolmE TS A EAAE

1 1 . 2.3 4 5 6 7 8 9 10 11 12 13 5 16 20 21 22 93 2
R-HAbBDEGTFTSDVS S Y x Ex Q A x x EF T A x L x x x R R

&7 Al A,

14 16 19 20

X =G, C,F, Y, WEELJxZ, x €K, D, EEEGoa, x =L, [, VEEAIL, x & 0Orn, R == K9]
5 27 28 29

A, x = WEEFI, x &1 X Volal, x & R X KoJal, x + Aib TE Golt}.

E4 oejol A, B e &) A3 AdAdHor FEe NES e HfEo|=E ¥delE A BHIAES

A& 3ok

11 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 23 24 95 26 27 28 29 30 31
R-HADEGTFTSDL S K QMEEZEAVRTLZFTEWILI KNGTG?P

54 EelA), 97 A= K ¥, T, 2 elale] FEA(AAY, KSR ol Foll womiE e
QA A7E KLY F 45, KLE 37 Lol 2% el Avlola, L A9 g Pelola obv]wy
=2 e

4 5 9

of WAA, BT M9 % AR v U Ad BHe Fa), (L)' AEH AV THALE FAS A%

shedl AbgETh. obulwAt 27 AL MWshs A%, BAF ofvlxt me Lol AT A o
Farge] RA LY, % AR ARl Fe okel LAl Qi 2

@ Bael Ahg: (L)', 2 FA oE
Aol gols Aol EES AT 5

11 12 13 14 16 17 19 20 21 24 27 28 32 34 38
a4 A7+ x ,x ,x , X ,X ,X,X,X,X,X,X,X,X,X,x @DcCEHGdog o]Fox Fo

oRBE Mg 5 9} eiax&ﬂ%x,x,x,x,x,x,x‘ 9y 2 o]Fo] FOoRRE Hum
St A7 ANEx L x L x, x, x 2 x 2 o]oR Fomiy Aum 4 guh. x = AF 77
o % gt}

1
Bowbgol R oo, RS COCHoM, webd, GA ZAsAe ojun wrte] opAdstHT)
(aceteylating)

¥owne] 9% FEjol A, R NHolm, webd, GA EA s e 7R A ko] ofvlo] = shH th(anidat ing).

AR Aol A, £ e A x4 3FE K, R, (, T 2 SZ o]Fo3 wozRE AdE=, I
A E2AE 238t e 94 VB FFEEE, & 1 A AdHog 559 HES Lgse HEol=
s Igste GA 543 3FgES AT

A
= Sol, x‘—t— A7F A7), S EE Koli, x & AA A7), Q E= yolu, x = A7 A4, G, C, F, ¥, W,

16 17 19
< 4 ™71, K, D, E BE Gola, x & A4 7], E BE Qoli, x & 94 7], L, 1,

Yo oA A7), Orn, K(SH), R ®2 Kolil, x © @4 7], L = Folar, x & A7 77

H
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-
o
K
>
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R ~HAi bEGTETSDVSSYLEEQAVKEFTKWLIKATbR-R (A2 H & 70)

R ~H1Ai bEGTFTSDVSSYLEEQAVKEF IK (SH)WLIKAIbR-R (A & % 122)

R ~HAi bEGTETSDVSSYLEEQAVKEFTAWK KA bR-R (A2 W& 71)

R ~HAi bEGTETSDVSSYLEEQAVKEFTAWK(SH) TKAibR-R (A& & 123)

R ~HAi bEGTETSDVSSYLEEQAVKEFTANL IKAi bRPSSGAPPPSK-R (A& ¥ & 72)

R ~HAi bEGTETSDVSSYLEEQAVKEFTAWL IKAi bRPSSGAPPPSK(SH)—R (A& ™5 124)

R ~HAi bEGTETSDVSSYLEEQAVKEFTANLIK(Ac)AIbR-R (A & W& 73)

R ~HAi bEGTETSDVSSYLEEQAVKEFTAWL IK( 1 2 ) AibR-R (M & W& 74)

R-H(= 92 3-3]A}91) A bEGTFTSDVSSYLEEQAVKEF TAWL IKAIbR-R (M & ¥ & 75)

Rl—H(S—OPUlh:EﬂEiOP*ﬂ%%)AibEGTFTSDVSSYLEEQAVKEFIAWLIKAibR—Rz(*i%3 HS 76)
7] AellA,

1

R & FASAY, H= CHy, C(0)CH;, C(O)CH,CH;, C(0)CHCH,CH; H+= C(0)CH(CH;)CHszo] 2,

R2% OH, NH,, NH(CH;), NHCH.CH;, NHCH.CH,CH;, NHCH(CH;)CH;, NHCH,CH.CH,CH;, NHCH(CH;)CH.CH;, NHCeHs,
NHCH,CH,OCH;, NHOCH;, NHOCH.CHs;, 7HEA] B& 7], A& @it 7] e ©@FstEolt,

o Jm

o

3T A

4 ANGHOIA, olE Berolsiz, olakel AEES EFTAT olo] FeHA e, wdol /A vsh 2
A A3

S5E ol Fol1l wozyE AuHy:
Rl—HAEGTFTSDVSSYLEGQAAKEFIAWLVRGR("1 g W3E 125)
RI—HAEGTFTSDVSSYLEGQAAREFIAWLVRGRK("1 g W3E 126)
Rl—HAEGTFTSDVSSYLEGQAAREFIAWLVRGK("1 g W 127)
Rl—HAibEGTFTSDVSSYLEAibQAAKEFIAWLVKAibR(’H g WE 128)
RI—HAibEGTFTSDVSSYLEGQAAKEFIAWLVKAibR("1 g W3 35)
RI—HAibEGTFTSDVSSYLEAibQAAKEFIAWLVKGR("1 g W3E 129)
RI—HAibEGTFTSDVSSYLEAibQAAREFIAWLVRAibRK("1 g W3E 130)
Rl—HAibEGTFTSDVSSYLEGQAAREFIAWLVRAibRK("1 g #3131
Rl—HAibEGTFTSDVSSYLEAibQAAREFIAWLVRGRK("1 g HE 132)
Rl—HAibEGTFTSDVSSYLEAibQAAREFIAWLVKAibR("1 g W3 133)
Rl—HAibEGTFTSDVSSYLEGQAAREFIAWLVKGRK("1 g W3 134)
Rl—HAibEGTFTSDVSSYLEAibQAAREFIAWLVKGRK("1 g W35 135)

RI—HAibEGTFTSDVSSYLEAibQAAKEFIAWLVRAibR("1oé H3o 136)
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[0332]
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[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

Rl—HAibEGTFTSDVSSYLEGQAAKEF TAWLVRAIbRK(M & W35 137)

Rl—HAibEGTFTSDVSSYLEAibQAAKEF TAWLVRGRK(A & ¥ & 138)
Rl—HAibEGTFTSDVSSYLEAibQAAKEF TAWLVKAibRAK(AM & W& 139)
Rl—HAibEGTFTSDVSSYLEGQAAKEF TAWLVKAibRAK(AM & W& 140)
Rl—HAibEGTFTSDVSSYLEAibQAAKEF TAVLVKGRAK(M & W5 141)

Rl—HAibEGTFTSDVSSYLEAibQAAKEF TAWLVKAibRK(M & W35 142)

Rl—HAibEGTFTSDVSSYLEGQAAKEF TAWLVKAibRK(A & 35 36)

Rl—HAibEGTFTSDVSSYLEAibQAAKEF TAWLVKGRK(AM &€ W5 143)

Rl—H(D—Ala)EGTFTSDVSSYLEGQAAKEF TAWLVKGRK(AM € W5 144)

Rl—HAibEGTFTSDVSSYLEAibQAAibKEF TAWLVKGRK(AM € W5 145)

Rl—HAibEGTFTSDVSSYLEEEAAREF IEWLVRGRK(AM & W5 146)

&7 Al A,

R & HASAL,

RZ% OH, NH,, NH(CH;), NHCH.CH;, NHCH.CH,CH;, NHCH(CH;)CHs,

NHCH,CH,0CH;, NHOCHs, NHOCH.CHs;, ZFEA] H.37],

wowgel & ANFHAA, GA A3 IR ] 4D W 1 EE MG 0B
BEAS 2 A9e TFA:

R -HAEGTFTSDVSSYLEGQAAKEFTAWLVKGR(M & W& 1) [Glp-1]

R1—HGEGTFTSDLSKQMEEEAVRLF IEWLKNGGPSSGAPPPS (A€

GA EH3 BFEE 3] Ao ohrledt NI EFY & Ak
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34 35 36 37 38 39 40
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16
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21 24
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AY mE BAsa; X e A, OPE}OIEOIH% we RAstn; X & P, ofufo]mol A mi FAEaL: X &
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S

Aol 50% 535U = AH.

574 AAFHNA, a17] st & 2be GA FASHAl-B A HFA7 Al et

L - [6A 48]
7] Aol

[GA ¥4 3411 GLP-1Re] FE}o]= ZFg& A o|t}.

EA AAKEelA, [GA FASAE=, olste] AES EFSA olo] HaE A F, B 7AE v} 2
2= GA #2435} sER ojFolx womiE Adud fEel=; oo ¢-dd A, B ols FEo|=ziY
48 5 de AL B oole et ow S8 E o, Al AA, THodEAl, SvistE B dTof
Eolr}:

R ~HGEGTFTSDLSKQMEEEAVRLE [EWLKNGGPSSGAPPPSK-R (A1 ¥ % 3)

R ~HGEGTFTSDLSKQMEEEAVRLF [EWLKNGGPSSGAPPPSK (SH)-R (A& #%. 172)
R ~HAi bEGTFTSDLSKQMEEEAVRLE [EWLKNGGPSSGAPPPSK-R (A1 W% 4)

R ~HAi bEGTFTSDLSKQMEEEAVRLE [EWLKNGGPSSGAPPPSK (SH)-R (A& "% 173)
R ~HAi bEGTFTSDLSKQMEEEAVRLF [EWLKNGGPSSGAPPPS-R (A & 15 5)

R ~HA i bEGTFTSDLSKQMEEEAVRLF IEWLKNGGR (& W5 6)

R —HA i bEGTFTSDLSKQMEEEAVRLFIEWLKN-R (& W5 7)

R —HA i bEGTFTSDLSKQLEEEAVRLFIEFLKN-R (& W5 8)

R —HA i bEGTFTSDLSKQLEEEAVRLATEFLKN-R (& ¥ 5 9)

R ~HA i bEGTFTSDLSKQLEEEAVRLATEFLKNGGPSSGAPPPS-R (& % 10)

R —HA i bEGTFTSDLSKQLEEEAVRLF [EFLKNGGPSSGAPPPS-R (& "% 11)

R ~HAi bEGTFTSDLSK (A )QMEEEAVRLF IEWLK (A )NGGPSSGAPPPSR (A& "% 12)

R ~HAi bEGTFTSDLSK (¥l % &1 JQUEEEAVRLF IEWLK (1 2 91 )NGGPSSGAPPPS-R (& W5 13)

R —HA i bEGTFTSDLSKQMEEEAVRLF EVLKNGGPSSGAPPKS-R (A& "% 14)

R —HA i bEGTFTSDLSKQMEEEAVRLE ENLKNGGPSSGAPPK(SH)S-R (A& ¥ % 99)

R ~HA i bEGTFTSDLSKQMEEEAVRLF EVLKNGGPSSGAKPPS-R (A& "% 15)

R ~HA i bEGTFTSDLSKQMEEEAVRLF [EWLKNGGPSSGAK (SH)PPS-R (A& ¥l 5. 100)

R ~HA i bEGTFTSDLSKQMEEEAVRLF EVLKNGGPSSKAPPPS-R (A& "% 16)

R ~HA i bEGTFTSDLSKQMEEEAVRLF [EWLKNGGPSSK(SH)APPPS-R (A & ¥l 5. 101)

R ~HA i bEGTFTSDLSKQMEEEAVRLF EVLKNGGPKSGAPPPS-R (& "% 17)

Rl—HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPK(SH)SGAPPPS—Rz(’\1%’ HS 163)
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[0390]

[0391]
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[0395]
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[0400]

[0401]

[0402]
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[0404]
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[0406]

[0407]
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[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

R ~HAi bEGTFTSDLSKQMEEEAVRLF [EWLKKGGPSSGAPPPS-R (A% 5 18)
R ~HAi bEGTFTSDLSKQMEEEAVRLF [EWLKK (SH)GGPSSGAPPPS-R (A & 91 5.
R ~HA i bEGTFTSDLSKQMEEEAVRLE [EWKKNGGPSSGAPPPS-R (A% 5 19)
R ~HAi bEGTFTSDLSKQMEEEAVRLF IEVLK (SH)NGGPSSGAPPPSR (H & &
R ~HAi bEGTFTSDLSKQMEEEAVRLF IEVK (SH)KNGGPSSGAPPPSR (& &
R ~HA i bEGTFTSDLSKQMEEEAVRLE IKWLKNGGPSSGAPPPS-R (A& 5 20)
R ~11Ai bEGTFTSDLSKQMEEEAVRLF IK (SHDWLKNGGPSSGAPPPSR (H & &
R ~HAi bEGTFTSDLSKQMEEEAVRLFKEWLKNGGPSSGAPPPS-R (A& 5 21)
R ~HAi bEGTFTSDLSKQMEEEAVRLEK (SIDEWLKNGGPSSGAPPPSR (A& ¥ %
R —HA i bEGTFTSDLSKQMEEEAVRKE EVLKNGGPSSGAPPPS-R (A& ¥ % 22)
R ~HAi bEGTFTSDLSKQMEEEAVRK (SH)F IEWLKNGGPSSGAPPPSR (A & ¥ %
R —HA i bEGTFTSDLSKQMEEEAVKLF EVLKNGGPSSGAPPPS-R (A& "% 23)
R ~HAi bEGTFTSDLSKQMEEEAVK (SH)LF IEWLKNGGPSSGAPPPSR (A& ¥ %
R —HA i bEGTFTSDLSKQMEEEAKRLF EVLKNGGPSSGAPPPS-R (A& "% 24)
R ~HA i bEGTFTSDLSKQMEEEAK (SH)RLF IEWLKNGGPSSGAPPPS-R (A & 91 5
R —HA i bEGTFTSDLSKQMEEKAVRLE EVLKNGGPSSGAPPPS-R (A& ¥ % 25)
R —HA i bEGTFTSDLSKQMEEK (SH) AVRLF [EWLKNGGPSSGAPPPS-R (A & 91 5
R —HA i bEGTFTSDLSKQMEKEAVRLF IEVLKNGGPSSGAPPPS-R (A& ¥ 5. 26)
R —HA i bEGTFTSDLSKQMEK (SH)EAVRLF [EWLKNGGPSSGAPPPS-R (A & w1 5
R ~HA i bEGTFTSDLSKQKEEEAVRLF EVLKNGGPSSGAPPPS-R (A& "% 27)
R ~HA i bEGTFTSDLSKQK (SH)EEEAVRLF [EWLKNGGPSSGAPPPS-R (A & 91 5
R ~HA i bEGTFTSDLSKKMEEEAVRLF EVLKNGGPSSGAPPPS-R (A& "% 28)
R ~HA i bEGTFTSDLSKK (SH)MEEEAVRLF [EWLKNGGPSSGAPPPS-R (A & w1 5
R ~HA i bEGTFTSDLKKQMEEEAVRLF EVLKNGGPSSGAPPPS-R (A& ¥ 5. 29)
R ~HA i bEGTFTSDLSK (SH)QUEEEAVRLF [EWLKNGGPSSGAPPPS-R (A & w1 5
R ~HA i bEGTFTSDLK (SH)KQUEEEAVRLF [EWLKNGGPSSGAPPPS-R (A & w1 5
R ~HAi bEGTFTSDLSKQMEEEAVRLF IEWLKNGGK-R (A& ¥ % 30)

RI—HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGK(SH)—R2(*1?3 He 114)
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[0418]

[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

[0438]

[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

R ~HAi bEGTFTSDLSKQMEEEAVRKF IENLKNGGPSS—R (A& #W & 31)

R ~HAi bEGTFTSDLSKQMEEEAVRKF EWLK(SH)NGGPSS-R (A & 5. 115)
R ~HAi bEGTETSDVSSYLEGQAAKEFTANLVKGRR (A2 W& 32)

R ~HAEGTFTSDVSSYLEGQAAKEF TAWLVKGRK-R (1 & ¥ & 33)

R ~HGEGTFTSDVSSYLEGQAAKEF IAWLVKGRK-R (M & ¥ & 34)

R ~HAi bEGTETSDVSSYLEGQAAKEFTANLVKATbR-R (A2 W& 35)

R ~HAi bEGTETSDVSSYLEGQAAKEFTANLVKATbRE-R (A2 $ & 36)

R ~HAi bEGTETSDVSSYLEGQAAKEFTAWLVKGRE-R (M & ¥ & 37)

R ~HAi bEGTFTSDVSSYLEGQAAKEF IAWLVKGRK (SH)-R (4 & ¥ & 38)

R ~HAi bEGTFTSDVSSYLEGQAAK (SH)EFTANLVKGR-R (A2 #& 39)

40)

fol

R -HAi bEGTFTSDVSSYGEGQAAKEF IAWLVKA 1 bR—R2 (A A

41)

fol

R -HAi bEGTFTSDVSSYCEGQAAKEF IAWLVKA 1 bR—R2 (A A

42)

fol

R -HAi bEGTFTSDVSSYFEGQAAKEF IAWLVKA 1 bR—R2 (A A

43)

fol

R -HAi bEGTFTSDVSSYYEGQAAKEF IAWLVKA 1 bR—R2 (A A

44)

fol

R -HAi bEGTFTSDVSSYWEGQAAKEF IAWLVKA 1 bR—R2 (A A

45)

fol

R'-HAi bEGTFTSDVSSYLEEQAAKEF IAWLVKA 1 bR—R2 (A A

46)

fol

R'-HAi bEGTFTSDVSSYLEDQAAKEF IAWLVKA 1 bR—Rz( Ad H

RI—HAibEGTFTSDVSSYLEKQAAKEFIAWLVKAibR—R2("1‘é HE 47)

foi

RI—HAibEGTFTSDVSSYLEGQAVKEFIAWLVKAibR—Rz(’\1oé HE 48)

foi

49)

fol

R -HAi bEGTFTSDVSSYLEGQAIKEF IAWLVKA1 bR-R (A ¥

50)

fol

R -HAi bEGTFTSDVSSYLEGQALKEF TAWLVKA 1 bR-R’ (A ™

51)

fol

R'-HAi bEGTFTSDVSSYLEGQAAREF TAWLVKA bR-R’ (A ¥
Rl—HAibEGTFTSDVSSYLEGQAAOrnEFIAWLVKAibR—Rz("1%’ HS 52)
Rl—HAibEGTFTSDVSSYLEGQAAKEFIAFLVKAibR—Rz("1%’ H3E 53)
Rl—HAibEGTFTSDVSSYLEGQAAKEFIAWLIKAibR—Rz("1Oé HSE 54)
Rl—HAibEGTFTSDVSSYLEGQAAKEFIAWLVRAibR—R2("1Oé H3E 55)
Rl—HAibEGTFTSDVSSYLEGQAAKEFIAWLVOrnAibR—R2("1Oé H3E 56)

RI—HAibEGTFTSDVSSYLEEQAVKEFIAWLIKAibR—R2("1oé H3E 57)
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[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

[0459]

[0460]

[0461]

[0462]

[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

R ~HAi bEGTFTSDVSSYFEEQAVKEF TAWLIKAibRR (N & ¥ % 58)

R ~HAi bEGTFTSDVSSYYEEQAVKEF TAWLIKAibRR (N & ¥ % 59)

R ~HAi bEGTFTSDVSSYWEEQAVKEF TAWLIKAibRR (4 & #% 60)

R ~HAi bEGTFTSDVSSYLEEQAVKEF IAWLIRAIbRR (M & ¥ % 61)

R ~HAi bEGTFTSDVSSYLEEQAVREF IAWLIRAIBRR (M & % 62)

R ~HAi bEGTFTSDVSSYLEEQAVKEF [ AWL IKAi bRPSSGAPPPS-R (A& 5 63)
R ~HAi bEGTETSDVSSYLEEQAVK (SH)EF TAWL IKAi bRPSSGAPPPS-R (M & ¥ & 171)
R ~HAi bEGTFTSDKSSYLEEQAVKEF IAWLIKAibRR (N & ¥ % 64)

R ~HAi bEGTFTSDK(SH) SSYLEEQAVKEF TAWLIKAibR—R (& W5 116)

R ~HA i bEGTFTSDVSKYLEEQAVKEF TAWLIKAIbRR (N & ¥ % 65)

R ~HAi bEGTFTSDVSK(SH) YLEEQAVKEF TAWLIKAibR—R (& W5 117)

R ~HA i bEGTFTSDVSSYKEEQAVKEFTAWLIKAIbRR (N & #5 66)

R —HAi bEGTFTSDVSSYK(SH)EEQAVKEF TAWLIKAibRR (& ¥ 5 118)

R —HA i bEGTFTSDVSSYLEKQAVKEFTAWLIKAIbRR (N & ¥ % 67)

R ~HAi bEGTFTSDVSSYLEK (SH)QAVKEFTANLIKAIbR-R (A& & 119)

R —HA i bEGTFTSDVSSYLEEQKVKEF TAWLIKAibRR (N & ¥ % 68)

R ~HAi bEGTFTSDVSSYLEEQK (SH) VKEFTAWLIKAibR—R (& ¥5 120)

R —HA i bEGTFTSDVSSYLEEQAVKEKIAWLIKAIbRR (H& #% 69)

R ~HAi bEGTFTSDVSSYLEEQAVK (SH)EKIAWLIKAIbRR (N & W5 121)

R ~HA i bEGTFTSDVSSYLEEQAVKEF IKWLIKAibR—R (H& #& 70)

R ~HAibEGTFTSDVSSYLEEQAVKEF IK (SH)WLIKATbR-R (A& ¥ % 122)

R —HA i bEGTFTSDVSSYLEEQAVKEF TAWKIKAIbRR (M & W& 71)

R ~HAi bEGTFTSDVSSYLEEQAVKEF TAVK(SH) IKAibRR (& ¥ 5 123)

R ~HA i bEGTFTSDVSSYLEEQAVKEF AWLIKAi bRPSSGAPPPSK-R (H & M % 72)
R ~HAi bEGTFTSDVSSYLEEQAVKEF TANLIKAi bRPSSGAPPPSK(SH)—R (M & ¥ 5 124)
R ~HA i bEGTFTSDVSSYLEEQAVKEFTAWLIK(AC)AIBRR (M€ W% 73)

R ~HA{bEGTFTSDVSSYLEEQAVKEFTAWLIK(1 2 SD)AibRR (N W& 74)

RI—H(E A2 3-AApd )AibEGTFTSDVSSYLEEQAVKEFIAWLIKAibR—R2("1 4 W3 75)
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[0477]
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[0484]

[0485]

[0486]
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[0488]
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[0490]
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SIMEd 10-2012-0083510
Rl—H(S—O}ﬂ]haﬁﬂEiOP*ﬂE%)AibEGTFTSDVSSYLEEQAVKEFIAWLIKAibR—Rz(fﬂ?3 H3Z 76)
7] AellA,
R@%%ﬂﬂﬂw = CH;, C(O)CH;, C(O)CH.CH;, C(O)CH,CH,CH; B=+= C(O)CH(CH;)CHso] aL

Rz% OH, NH,, NH(CH;), NHCH.CH;, NHCH.CH,CH;, NHCH(CH;)CH;, NHCH,CH.CH,CH;, NHCH(CH;)CH.CH;, NHCeHs,
NHCH,CH,0CH;, NHOCH;, NHOCH.CH;, 7FEAl B&E 7],

A AR 7] L BaHElaL;

L& A XY-Z5 2te 97 7)),

X Adgdor ZA8H, GA HIFAE L8t 715 T sl A", AESH Ao TFA, &
= FFeA ¢, 0, N, 0, P, S, &=2AF, ClI, Br, 1) T o9 &, &7, dAYd, d41d, 342947, &4
AAY, §42L0Y, opu g, op =AY, op =AY, MEA, HEAAY, AFANY, TAEY
A, FAXWAA T TAFAY 7le]ar;

AN AAFEHAA, X2 GA FHSHA Y] Al Bd, S S, K S48, KSH S, T 53 == Y S 2
]

ge gEeA, B ouwge oske] AR o]Fod FouvE Ady 4 2t FFTL A

of
rob

=
R -HAi bEGTFTSDLSKQMEEEAVRLF TEWLK (L)NGGPSSGAPPPS-R (A& & 148)
R -HAi bEGTFTSDLSKQUEEEAVRK (L)FIENLKNGGPSSGAPPPSR (& # 5 149)

RI—HAibEGTFTSDLSKQMEEEAVK(L)LFIEWLKNGGPSSGAPPPS—Rz("1oé HS 150)

fol

Rl—HAibEGTFTSDLSKQMEEEAK(L)RLFIEWLKNGGPSSGAPPPS—RZ("1oé HS 151)

fol

R -HA1bEGTFTSDLSKQMEK (L) EAVRLF IEWLKNGGPSSGAPPPS- R (Mg HE 164)
R -HAibEGTFTSDLSKQK (L) EEEAVRLF IEWLKNGGPSSGAPPPS- R (Mg HE 152)
Rl—HAibEGTFTSDVSSYLEEQAVKEFIAWLIKAibRPSSGAPPPSK(L)—Rz("1 4 W3E 153)
Rl—HAibEGTFTSDVSSYLEEQAVK(L)EFIAWLIKAibRPSSGAPPPS—Rz("1 4 W35 154)

R'~HAi bEGTFTSDVSSYLEGQAK (L)EF TAWLVKGR-R (A& #1% 155)
71 Al A,

Re FAEAY, EE CHy, C(0)CHy, C(O)CH,CH;, C(0)CH.CH.CH; B+ C(O)CH(CHy)CHsol 22

R OH, NH,, NH(CH,),

NHCH.CH;,  NHCH.CH,CH;, NHCH(CH;)CHs, NHCH.CH.CH,CH;, ~NHCH(CH;)CH,CH;, NHCgls,
NHCH,CH,0CH;, NHOCHs;, NHOCH.CH;, ZHEA] H.37],

A AP 7] s gheEstEolaL,

KL= 27 Lol &fade gl 7jelnt.
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A o7 X @ 7o A¥EIL; a, b, ¢, d, e BE {f F 47 oldE EAlo] 2
Zolt}
AX A FEo A, 7= AFH 1,3-To|AE = ofa HE-FHOo R o]Fojxl FozRE Aeldl)

871 AellA,

q= 0, 1, 2, 3, 4 &= 50]t}.

o2 AAgdeelA, = 1, 2 =& 30|t}

sheba 19 shetEe] A5 AAGHAA, X& & 2

23 22 21 23
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[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

[0529]

[0530]

ZIHSd 10-2012-0083510

glopaofutol = FIA| FH = FFA S Aol obWl 71E e ETEoirl, dd Eejteldl, EEle
24", Eejotarid, B ZesaEHd, HfEel= Eelolrl, o EjobvimiEtoll, EEfobr] kol
deolE, ZN-HE ofrjzotadolE), EZe](N-dldotrotadolE), Ee|(NN-tho]wd ofw]i=o}
AddelE), TN N-tolddoetn|oladyo|E), E(otviemEctadolE), Ee(N-vE opr v
EotmdolE), Zel(N-og ofview|EctadolE), Ze](NN-tho]rd ofriemEctadolE), Zg
(N N-tholelld ofn]iem|Ectgd ol E), Zej(ddlolnl), 42} oprle] FtA], ofzd] &2 (NN, N-Egfo]n]
dopr|icopa e o] E SReoln), T (HEoladoir| ez e Egto|nd Ry FTReto|E), TRHF
g3, il Z=Rold HHoE-A4-AHE) F=Rold A o] E-C(6-AH T l ) 2 FEROIE o]
E-B, ZEjfetol= odd] ZAY, ZEEY L, ZHSFEY, Ad EE A ZHAbbgel= o)
71EAL, Slol=HA] od AErs, 9 APE o] Fof3] Fo iy HdYyal;

E
3

5
o
HE
X

R,R ¥R 747 5 &, -0-

H

A . -S-, NR-, ohulol=, A% mi wAEH A4
H A = BA4 Gy dHZ Ao

RE T4, A == HA3E Cy €2, A& T A Gy Ao)E2d-C €2, =5 A3 =5
H| X3k o} (o & ol

R, R 2 R X 40 Zolvh of 2004 o]l 94z @fstws duwn,

b 1o] sgEel Ay AAFEA, X (A BASA] el opulxgt 7ol A, dugow A
88 R -[CH-CH-0],-R -, R -Ato]ZFm 7R~ R -ol&-R'- mi= R 3|8 ZAlo]ZF LR -o]iL, 1= 0

WA 500] .

AAFEONA, X= GA A spAS] JHEA] B, S S, K S, KD 54, T S == Y S 2
ot

e
i o

1

b

seta 19 slatEel AR AAFHelA, R = —(CH)-, —(CH)-C0)=(CHy)\=, —(CHy),~C(0)=0~(CHy)\-,
~(CHy),~C(S)-NR'~(CH) =, ~(CHy)y=C(0)NR ~(CH,) o=,  —(CH,),=NR ~(CHy)\=,  —(CHy),=0-(CH) =, —~(CH)\=S(0) o

(CHg)\_, _(CHz)u_S(O)ofz_NRb_(CHz)\_ EE‘E‘ _(CHz)u_P(O)(ORb)_O_(CHz)\_O]:11, u ‘;’l V‘E‘ %%agi O, 1, 2, 3,
4,5, 6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 HE+= 20°]t}.

23

et 19 SR 9 ANFHIA, R % R S SAHOR-(CH), ~(CH)-CO)-(CH).-, ~(CH),
C(0)-0-(CHy)\=,  —(CH),~C(S)-NR =(CHy)o=, —(CHy),~C(0)-NR =(CHy)o=, —(CHy),~NR —(CHy)e=, —(CHy),—0~(CH, ).~

—(CHy)=S(0)p-5~(CHz)5—, _(CHz)r‘S(O)o—z‘NRb_(CHz)S_ T= —(CHg)r—P(O)(ORb)—O—(CHg)S—O]Jl, r, s, % ve 549

Hqo= 0,1, 2,3, 4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 E=& 200]|t}.

23

44 19 Q% AN G, >lelAY Ei X7b R -[CHACH-0)R -, R -Ahol22LDR -, | -ob-

o

R- = R -s|e|2Abo] 2R —o|W, Yi= ZEA gt}
stk 1o W& sgEe] o= = 1 2 39 odAjEy.
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2 AACIE) A, Fode FA &, = el ugE gy A i J
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Hdolth,  E uE AAGHClA, A= 7 el FAERREY 7PE 79 3R IeG, TgA, Tgll,
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SIHEd 10-2012-0083510

&7 Al A,

[GA A 3tAl]= GLP-1R®] FEfol= Z}-&-A| o]t}

=4 ANFHNA, (G4 EAFAIE, olahe] AES
2 GA EAS SFFEE olFold ToRRE AUy WetolS; Aol -UE AF, L olE Hro|=z iy
349 & 9 AR 2 ole fgHoR SgHE 9, AACIAAA, EMoYAA, SEE W AT

R ~HGEGTFTSDLSKQMEEEAVRLF [EWLKNGGPSSGAPPPSK-R (A1 ¥ % 3)

R ~HGEGTFTSDLSKQMEEEAVRLF [EWLKNGGPSSGAPPPSK (SH)—R (A& ¥ % 172)
R ~HAi bEGTFTSDLSKQMEEEAVRLEF [EWLKNGGPSSGAPPPSK-R (A1 W% 4)

R ~HAi bEGTFTSDLSKQMEEEAVRLF [EWLKNGGPSSGAPPPSK (SH)-R (A1 ¥ % 173)
R ~HAi bEGTFTSDLSKQMEEEAVRLE [EWLKNGGPSSGAPPPS-R (A & W15 5)

R ~HAi bEGTFTSDLSKQMEEEAVRLE IEWLKNGGR (A& #%. 6)

R ~HAi bEGTFTSDLSKQMEEEAVRLFIEWLKN-R (& W5 7)

R —HA i bEGTFTSDLSKQLEEEAVRLFIEFLKN-R (& W5 8)

R —HA i bEGTFTSDLSKQLEEEAVRLATEFLKN-R (& W5 9)

R —HA i bEGTFTSDLSKQLEEEAVRLATEFLKNGGPSSGAPPPS-R (A& ¥ % 10)

R —HA i bEGTFTSDLSKQLEEEAVRLF [EFLKNGGPSSGAPPPS-R (A& "% 11)

R ~HAibEGTFTSDLSK (A )QMEEEAVRLE IEVLK (A )NGGPSSGAPPPSR (A& % 12)
R ~HAibEGTFTSDLSK (¥l % ] )QUEEEAVRLE IEWLK (1 2 91 )NGGPSSGAPPPS-R (A& W5 13)
R —HA i bEGTFTSDLSKQMEEEAVRLF EVLKNGGPSSGAPPKS-R (A& % 14)

R —HA i bEGTFTSDLSKQMEEEAVRLE ENLKNGGPSSGAPPK(SH)S-R (& ¥ % 99)

R —HA i bEGTFTSDLSKQMEEEAVRLF EVLKNGGPSSGAKPPS-R (& % 15)

R ~HA i bEGTFTSDLSKQMEEEAVRLF [EWLKNGGPSSGAK (SH)PPS-R (A & ¥l 5. 100)
R ~HA i bEGTFTSDLSKQMEEEAVRLF EVLKNGGPSSKAPPPS-R (& "% 16)

R ~HA i bEGTFTSDLSKQMEEEAVRLF [EWLKNGGPSSK (SH)APPPS-R (A & W15 101)
R ~HA i bEGTFTSDLSKQMEEEAVRLF EVLKNGGPKSGAPPPS-R (& "% 17)

R ~HA i bEGTFTSDLSKQMEEEAVRLF IEWLKNGGPK (SH) SGAPPPS-R (A & W15 168)
R ~HA i bEGTFTSDLSKQMEEEAVRLF IEVLKKGGPSSGAPPPS-R (& % 18)

Rl—HAibEGTFTSDLSKQMEEEAVRLFIEWLKK(SH)GGPSSGAPPPS—Rz("1Oé HE 102)
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[0568]

[0569]

[0570]

[0571]

[0572]

[0573]

[0574]

[0575]

[0576]

[0577]

[0578]

[0579]

[0580]

[0581]

[0582]

[0583]

[0584]

[0585]

[0586]

R ~HAi bEGTFTSDLSKQMEEEAVRLF [EWKKNGGPSSGAPPPS-R (A% 5 19)
R ~HAi bEGTFTSDLSKQMEEEAVRLF IEVLK (SH)NGGPSSGAPPPSR (H & &
R ~HAi bEGTFTSDLSKQMEEEAVRLF IEVK (SH)KNGGPSSGAPPPSR (& &
R ~HAi bEGTFTSDLSKQMEEEAVRLE IKWLKNGGPSSGAPPPS-R (A& 5 20)
R ~HAi bEGTFTSDLSKQMEEEAVRLF IK (SH)WLKNGGPSSGAPPPSR (& &
R ~HA i bEGTFTSDLSKQMEEEAVRLFKEWLKNGGPSSGAPPPS-R (A& W& 21)
R ~11Ai bEGTFTSDLSKQMEEEAVRLFK (SH)EWLKNGGPSSGAPPPSR (& 5
R ~HAi bEGTFTSDLSKQMEEEAVRKF [EWLKNGGPSSGAPPPS-R (A& 5 22)
R ~HAi bEGTFTSDLSKQMEEEAVRK (SH)F IEWLKNGGPSSGAPPPSR (A & ¥ %
R ~HA i bEGTFTSDLSKQMEEEAVKLF ENLKNGGPSSGAPPPS-R (A& ¥ % 23)
R ~HAi bEGTFTSDLSKQMEEEAVK (SH)LF IEWLKNGGPSSGAPPPSR (A & ¥ %
R —HA i bEGTFTSDLSKQMEEEAKRLF EVLKNGGPSSGAPPPS-R (A& ¥ % 24)
R —HA | bEGTFTSDLSKQMEEEAK (SH)RLF IEWLKNGGPSSGAPPPS-R (A & 91 5
R —HA i bEGTFTSDLSKQMEEKAVRLF EVLKNGGPSSGAPPPS-R (A& %% 25)
R —HA i bEGTFTSDLSKQMEEK (SH)AVRLF [EWLKNGGPSSGAPPPS-R (A & 91 5
R —HA i bEGTFTSDLSKQMEKEAVRLF EVLKNGGPSSGAPPPS-R (A& ¥ % 26)
R —HA i bEGTFTSDLSKQMEK (SH)EAVRLF IEWLKNGGPSSGAPPPS-R (A & 91 5
R —HA i bEGTFTSDLSKQKEEEAVRLF EVLKNGGPSSGAPPPS-R (A& ¥ % 27)
R —HA i bEGTFTSDLSKQK (SH)EEEAVRLF [EWLKNGGPSSGAPPPS-R (A & w1 5
R ~HA i bEGTFTSDLSKKMEEEAVRLF IEVLKNGGPSSGAPPPS-R (A& ¥ % 28)
R ~HA i bEGTFTSDLSKK (SH)MEEEAVRLF [EWLKNGGPSSGAPPPS-R (A & 91 5
R ~HA i bEGTFTSDLKKQMEEEAVRLF EVLKNGGPSSGAPPPS-R (A& ¥ % 29)
R ~HA i bEGTFTSDLSK (SH)QUEEEAVRLF [EWLKNGGPSSGAPPPS-R (A & W1 5
R ~HA i bEGTFTSDLK (SH)KQVEEEAVRLF [EWLKNGGPSSGAPPPS-R (A & w1 5
R ~HAi bEGTFTSDLSKQMEEEAVRLF IEWLKNGGK-R (A& ¥ % 30)

R ~HA i bEGTFTSDLSKQMEEEAVRLF IEWLKNGGK (SH)-R (A & W15 114)

R ~HA{ bEGTFTSDLSKQMEEEAVRKF EWLKNGGPSS-R (& 1% 31)

RI—HAibEGTFTSDLSKQMEEEAVRKFIEWLK(SH)NGGPSS—R2(}ﬂ?g He 115)
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[0587]

[0588]

[0589]

[0590]

[0591]

[0592]

[0593]

[0594]

[0595]

[0596]

[0597]

[0598]

[0599]

[0600]

[0601]

[0602]

[0603]

[0604]

[0605]

[0606]

[0607]

[0608]

[0609]

[0610]

[0611]

[0612]

[0613]

[0614]

R ~HAi bEGTETSDVSSYLEGQAAKEFTANLVKGRR (A2 W& 32)

R ~HAEGTFTSDVSSYLEGQAAKEF IAWLVKGRK-R (1 & ¥ & 33)

R ~HGEGTFTSDVSSYLEGQAAKEF IAWLVKGRK-R (1 & ¥ & 34)

R ~HAi bEGTETSDVSSYLEGQAAKEFTAWLVKATbR-R (A2 W& 35)

R ~HAi bEGTFTSDVSSYLEGQAAKEFTANLVKATbRK-R (A2 $W & 36)
R ~HAi bEGTETSDVSSYLEGQAAKEFTAWLVKGRE-R (1 & ¥ & 37)

R ~HAi bEGTETSDVSSYLEGQAAKEFTAWLVKGRK(SH)—R (A& W& 38)
R ~HAi bEGTETSDVSSYLEGQAAK (SH)EFTANLVKGR-R (A2 H& 39)

40)

fol

Rl—HAibEGTFTSDVSSYGEGQAAKEFIAWLVKAibR—Rg(*i?S H

41)

fol

R -HAi bEGTFTSDVSSYCEGQAAKEF IAWLVKA 1 bR—R2 (Mg 9

42)

fol

R -HAi bEGTFTSDVSSYFEGQAAKEF IAWLVKA 1 bR—R2 (A A

43)

fol

R -HAi bEGTFTSDVSSYYEGQAAKEF IAWLVKA 1 bR—R2 (A A

44)

fol

R -HAi bEGTFTSDVSSYWEGQAAKEF IAWLVKA 1 bR—R2 (A A

45)

fol

R -HAi bEGTFTSDVSSYLEEQAAKEF IAWLVKA 1 bR—R2 (A A

46)

fol

R -HAi bEGTFTSDVSSYLEDQAAKEF IAWLVKA 1 bR—R2 (A A

47)

fol

R'-HAi bEGTFTSDVSSYLEKQAAKEF IAWLVKA 1 bR—R2 (A A

48)

fol

R'-HAi bEGTFTSDVSSYLEGQAVKEF IAWLVKA 1 bR—R2( Ad H

49)

foi

R'-HAi bEGTFTSDVSSYLEGQAIKEF IAWLVKA1 bR—R2 (A ™

50)

foi

R -HAi bEGTFTSDVSSYLEGQALKEF IAWLVKA 1 bR—Rz( Ad H

51)

fol

R -HAi bEGTFTSDVSSYLEGQAAREF IAWLVKA 1 bR-R (A ¥
RI—HAibEGTFTSDVSSYLEGQAAOrnEFIAWLVKAibR—Rz("1oé HS 52)
Rl—HAibEGTFTSDVSSYLEGQAAKEFIAFLVKAibR—Rz("1%’ H3E 53)
Rl—HAibEGTFTSDVSSYLEGQAAKEFIAWLIKAibR—Rz("1%’ HS 54)
Rl—HAibEGTFTSDVSSYLEGQAAKEFIAWLVRAibR—Rz("1%’ H3E 55)
Rl_HAibEGTFTSDVSSYLEGQAAKEFIAWLVOI'HAibR_Rz(/HOaﬂ H3E 56)
Rl—HAibEGTFTSDVSSYLEEQAVKEFIAWLIKAibR—Rz("1Oé H3E 57)
Rl—HAibEGTFTSDVSSYFEEQAVKEFIAWLIKAibR—Rz("1oé H3E 58)

Rl—HAibEGTFTSDVSSYYEEQAVKEFIAWLIKAibR—Rz(’\1oé H3E 59)
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[0615]

[0616]

[0617]

[0618]

[0619]

[0620]

[0621]

[0622]

[0623]

[0624]

[0625]

[0626]

[0627]

[0628]

[0629]

[0630]

[0631]

[0632]

[0633]

[0634]

[0635]

[0636]

[0637]

[0638]

[0639]

[0640]

[0641]

[0642]

R ~HAi bEGTFTSDVSSYWEEQAVKEF TAWLIKAibRR (N & #% 60)

R ~HAi bEGTFTSDVSSYLEEQAVKEF IAWLIRAIbRR (M & ¥ % 61)

R ~HAi bEGTFTSDVSSYLEEQAVREF IAWLIRAIbRR (M & W% 62)

R ~HAi bEGTFTSDVSSYLEEQAVKEF [ AWL IKAi bRPSSGAPPPS-R (A% 5 63)

R ~HAi bEGTETSDVSSYLEEQAVK (SH)EF TAWL IKAi bRPSSGAPPPS-R (M & ¥ & 171)
R ~HAi bEGTFTSDKSSYLEEQAVKEF IAWLIKAibRR (N & ¥ % 64)

R ~HAi bEGTFTSDK (SH)SSYLEEQAVKEF IAWLIKAibR-R (A& # % 116)

R ~HAi bEGTFTSDVSKYLEEQAVKEF IAWLIKAibRR (N & ¥ % 65)

R ~HA i bEGTFTSDVSK(SH) YLEEQAVKEF TAWLIKAibR—R (& W5 117)

R —HA i bEGTFTSDVSSYKEEQAVKEF TAWLIKAIbRR (N & #5 66)

R ~HAi bEGTFTSDVSSYK (SH)EEQAVKEFTAWLIKAIbRR (& W5 118)

R —HA i bEGTFTSDVSSYLEKQAVKEFTAWLIKAibRR (N & W% 67)

R ~HAi bEGTFTSDVSSYLEK (SH)QAVKEFTANLIKAIbR-R (A& & 119)

R ~HA i bEGTFTSDVSSYLEEQKVKEF TAWLIKAibRR (N & ¥ % 68)

R —HAi bEGTFTSDVSSYLEEQK (SH)VKEFTAWLIKAibRR (& ¥5 120)

R —HA i bEGTFTSDVSSYLEEQAVKEKIAWLIKAIbRR (N & ¥ % 69)

R ~HAi bEGTFTSDVSSYLEEQAVK (SIDEKIAWLIKATbR-R (A & % 121)

R —HA i bEGTFTSDVSSYLEEQAVKEF IKWLIKAibRR (H & #& 70)

R ~HAi DEGTFTSDVSSYLERQAVKEF IK(SIDWLIKAbR-R (A1 5 122)

R ~HA i bEGTFTSDVSSYLEEQAVKEF TAWKIKAIbRR (H & ¥ & 71)

R ~HAi bEGTFTSDVSSYLEEQAVKEF TAVK(SH) IKAibRR (& W5 123)

R ~HA i bEGTFTSDVSSYLEEQAVKEF AWLIKAi bRPSSGAPPPSKR (H & W& 72)

R ~HA i bEGTFTSDVSSYLEEQAVKEF TANLIKAi bRPSSGAPPPSK(SH)—R (M & ¥ 5 124)
R ~HA i bEGTFTSDVSSYLEEQAVKEFTAWLIK(AC)AIbBRR (M€ W5 73)

R ~HA i bEGTFTSDVSSYLEEQAVKEFTAWLIK(1 2 SD)AibRR (N W5 74)
R-H(E a2 3-81A}%9))AibEGTFTSDVSSYLEEQAVKEFIAWLIKAi bR-R (A& W5 75)

Rl—H(B—O]-U] }r_ﬁﬂéO]-/‘ﬂ%)AibEGTFTSDVSSYLEEQAVKEFIAWLIKAibR—R2("1Oé HE 76)

&7 Al A,
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[0643]

[0644]

[0645]
[0646]
[0647]
[0648]

[0649]

[0650]

[0651]

[0652]

[0653]

[0654]

[0655]

[0656]

[0657]

[0658]

ZIH=d 10-2012-0083510

R& FASAY, HE= CHy, C(0)CH;, C(O)CH,CHs, C(0)CH,CH,CH; H+= C(0)CH(CH;)CHzo] 3T,

R= OH, NH, MNH(CH,), NHCH.CH;, NHCH.CHCHs;, NHCH(CH,)CH;, NHCH.CH,CHCH;, NHCH(CH,)CH.CH;, NHCGHs,
NHCH,CH,0CH;, NHOCH;, NHOCH.CH;, 7FEAl ®&7], A& A dbal 7] ®& g43tEo]ar,

L's 4 X-Y-2'5 zte ©7] d7lola
XE GA A AE xdste A7E 5 shvtel 288 AETH 349 T3A =v 25 F5FA L
YE Aok 1] F2E xFste A

7= FA0 23 FoA FHd FHAFE 7ot

spsha] [19] 3HetEe] A AAGHdA, X tha 2tk

R PR mE R PR PR -

71 AellA,

P PE SYson ZelSAUUU A=, dn] Feloddl Ao, el @SAEY, He-v-n)
d WEeE, Bejuld ¢, ZelstolSSAdY ofaddelE, Festel=A] U Eetae
gozorto] =, F4 Ei FEA Z4 gl obfl /1§ 2 Zelopwl, oy Zeletoldl, E
Feolzolv, B FelslaEy, wiAeels Edohy, dAd Eejohulwttoldl, Eejolnwmolagyelx,
EJO-HE opvwola b0 =), Eel (ool ol AR o] E), Fe(NN-tholE oo}z dlo]
E), FNN-tholo "ol ol A o] =), Fel (ol EotA A e o] =), Ee] (- obv]w-v] Eola
dlolE), Fel(N-olg opvlmn|Eoladelo] ), e (N N-thol & ofvrcwEcka A o] =), Fel(N,N-tho]
oAg obrlwvEotaRdol =), Eel(lgolr), 43k opmle] FEA, eAT) Eel (NN, N-Eeto] ol
ofagelols Fzelos), Zel(dEolageErzdEdold uy FReols), ZzHZet, o
Ar) FEzo| Aol E-A(-Ao)E) ROl Aol E-C(6-AolE) U ZEmod Ado|=p, E
detols ot FeAY, FEdod, EelTTEW, Ad w §4 Zelisteels ) R,
o= A " AFRA W AP o] Fof7 FomE AeuH;

In
2
"

SE
Eko

1 = b = = T = = T
R, R 2Rz Egxow 34248, -0-, -5, MR-, X3 == v (38 Ay = EA4 Cp &

A, E= A8 e A A B EA44 Cuy slElzdd o] ar;

A8 E= HAGE Gy AIERGE-C €2, e A8 Ee

R, R LR 2 XS 32 Aol7t of 2007 o]she] A= AR HAejw,

sehal 119 shabRel Qu ANFeolA, X (64 TASA] Wl obuleat 7o) AgEv], HelHew
89 R -[CH-CH-0],-R -, R -Ato]ZFZ 7R - R -o}&-R - w1 R 3|8 2] 2R -o]1, 1= 0

8524 119 satEe] AR AAGEA, R = ~(CH)-, ~(CH)-C(0)-(CH)=, —(CHy)y=C(0)-0-(CHy),-,
~(CHy)y=C(S)-NR =(CHy)o=,  =(CHy)y=C(0)-NR =(CHy)y=, —(CHy)y=NR =(CHy)v=, —(CHy)y=0-(CHy)i=, —=(CHy)y=S(0)g

(CHy)y=, —(CH),=S(0)o- z—NR (CHy) = = —(CHy), -P(0) (OR)-0- (CH)y=°13L, u ¥ v 59HAS= 0, 1, 2, 3,

4,5, 6, 7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 T+ 200°]t}.
g514 119 satEe] AR AAgEHeA, R L R & =80 2-(CH)-, -(CHy)-C(0)~(CHy)-, —(CHy) -

C0)-0-(CHy) =, —(CHy),~C(S)-NR'~(CHy)o=, —(CH,),~C(0)-NR —(CHy) o=, —(CHy),-NR ~(CH,)o=, —(CHy),=0-(CHy).~,
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[0659]

[0660]

[0661]

[0662]

[0663]

[0664]

[0665]

[0666]

[0667]

[0668]

[0669]

[0670]

[0671]

[0672]

[0673]
[0674]
[0675]
[0676]

[0677]

[0678]
[0679]

[0680]

~(CH),=S(0)0s~(CHy)=, ~(CHy)i=S(0)o=NR ~(CHy) o= 3= —(CHy),~P(0) (OR)=0-(CHy) =01 3L, r, s,
Ho=Z 0,1, 2,3, 4,5,6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 T+ 20°|t}.

speka) 119 33tEe] AR HAAYHEH A, [GA

F A 3HA]

o= W ole] fAoE HEHE o, AAIPAA, Wl AA,

=T =

Rl—HAibEGTFTSDLSKQMEEEAVRLF IEWLK(L' )NGGPSSGAPPPS—Rz(HOé HE 156)

Rl—HAibEGTFTSDLSKQMEEEAVRK(L' )FIEWLKNGGPSSGAPPPS—Rz(HOé HT 157)

Rl—HAibEGTFTSDLSKQMEEEAVK(L' )LFIEWLKNGGPSSGAPPPS—Rz(HOé HT 158)

Rl—HAibEGTFTSDLSKQMEEEAK(L' )RLFIEWLKNGGPSSGAPPPS—Rz(HOé He 159)

Rl—HAibEGTFTSDLSKQK(L' )EEEAVRLFIEWLKNGGPSSGAPPPS—R2(’\1‘é H35 160)

ZIHSdl 10-2012-0083510

olete] AEE o] Fold TomNY
gulsiE W ATokgelth:

Rl—HAibEGTFTSDVSSYLEEQAVKEFIAWLIKAibRPSSGAPPPSK(L')—Rz(’ﬂoé HS 161)

Rl—HAibEGTFTSDVSSYLEEQAVK(L')EFIAWLIKAibRPSSGAPPPS—R2(*1‘é HS 162)

RI—HAibEGTFTSDVSSYLEGQAAK(L' )EFIAWLVKGR—R%H‘Q He 163)

1

RE FAstAL, EE CH, C(0)CH;, C(0)CHCHy, C(O)CHCH,CHs, =+

C(0)CH(CH3)CHz0] aL,

%3

et

Rzl—‘:‘ OH, NH;, NH(CH;), NHCH,CH;, NHCH,CH.CH;, NHCH(CHs;)CHs, NHCH,CH.CH.CH;, NHCH(CHs)CH.CHs, NHCeHs,

K(ILE #HA Lol ar2ags golil &r]oltt.

A% AN g A, KL)E et 2k

371 Al A,
us 1, 2 EE 30]aL;
L'-E A XY-Z-8 ZE " 7)o,

X ot Ak

ety Ny

(7] AellA,

NHCH,CH,OCH;, NHOCH;, NHOCH,CHs;, 7}EA] BZ 7], X4 A4tk 7] BE gFs&ola,
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THT.
[0703] 2 wge] dF GA 243} IFEL olste AES XTI
[0704] R ~HAi bEGTFTSDLSKQMEEEAVRKF IENLKNGGPSSGAPPPS-R (& 5 22)
[0705] R ~HAi bEGTFTSDLSKQMEEEAVKLF IEVLKNGGPSSGAPPPS-R (& 5 23)
[0706] R ~HAi bEGTFTSDLSKQMEEEAKRLF IEVLKNGGPSSGAPPPS-R (& 5 24)
[0707] R ~HAi bEGTFTSDLSKQMEKEAVRLF IEVLKNGGPSSGAPPPS-R (& 5 26)
[0708] R ~HAi bEGTFTSDLSKQKEEEAVRLF IEVLKNGGPSSGAPPPS-R (4 & W5 27)
[0709] ool R GA %A%} SEES olste AES Edth:
[0710] R ~HA i bEGTFTSDLSKQMEEEAVRK (SH)F IEWLKNGGPSSGAPPPS-R (A& W15 106)
[0711] R ~HA i bEGTFTSDLSKQMEEEAVK (SH)LF IEWLKNGGPSSGAPPPS-R (A & ¥l 5. 107)
[0712] R ~HAi bEGTFTSDL SKQVEEEAK (SH)RLF TENLKNGGPSSGAPPPS—R (A& & 108)
[0713] R —HAi bEGTFTSDLSKQMEK (SH)EAVRLE IEWLKNGGPSSGAPPPS-R (A& & 110)
[0714] R ~HA i bEGTFTSDLSKQK (SH)EEEAVRLF [EWLKNGGPSSGAPPPS-R (A & W15 111)
[0715] ool AR GA A3} SRHES olete] AES EFeth
[0716] R —HA i bEGTFTSDLSKQMEEEAVRK (L)FIENLKNGGPSSGAPPPS—R (M & ¥ 5 149)
[0717] R —HA i bEGTFTSDLSKQMEEEAVK (L)L IENLKNGGPSSGAPPPS—R (M & W5 150)
[0718] R —HA i bEGTFTSDLSKQMEEEAK (L )RLF IEWLKNGGPSSGAPPPS—R (M & W5 151)
[0719] R —HA i bEGTFTSDLSKQMEK (L EAVRLE IENLKNGGPSSGAPPPS—R (M & W5 164)
[0720] R —HA i bEGTFTSDLSKQK (L)EEEAVRLF IENLKNGGPSSGAPPPSR (M & W5 152)
[0721] 7] Aol A,
[0722] KL= 2BA Lol Zstsl gholdl d7leolar, L& A9 x3F F-9lolA ofnliil S9ke] TF2%s T
T ATt
[0723] Boabgo] AR 3gEe olate AES I i)
[0724] R ~HA i bEGTFTSDLSKQMEEEAVRK (L' )F IEWLKNGGPSSGAPPPS-R (A & W15 157)
[0725] R ~HA i bEGTFTSDLSKQMEEEAVK (L' )LF IEWLKNGGPSSGAPPPS-R (A & W15 158)
[0726] R ~HA i bEGTFTSDLSKQMEEEAK (L' )RLF IEWLKNGGPSSGAPPPS-R (A& W15 15)
[0727] R ~HA i bEGTFTSDLSKQMEK (L' )EAVRLF IEWLKNGGPSSGAPPPS-R (A & W15 165)
[0728] R ~HAibEGTFTSDLSKQK(L' )EEEAVRLF IEWLKNGGPSSGAPPPS-R (A& W15 160)
[0729] 7] Aol A,
[0730] KL= FA Lol 23" golal zrjola, L' dA9] 2% FHdA oiviit et FH4%S 34

= -
s 4 9.
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[0731]

[0732]
[0733]
[0734]
[0735]

[0736]

[0737]
[0738]

[0739]

[0740]

[0741]

[0742]

[0743]

ZIH=dl 10-2012-0083510
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Al ghch

% 38 8oy To] W @ ANFEE AT,

& 5a 9 5hiE ¥ o] RAHSA-YA JEA L g FAES AAT

5 62 m38c2(AME W& 77 2 78), h38c2(ME W& 79 E 80), E Izt Wi AIE DPK-9(AME HE 81), DP-

V4
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[0744]

ZIH=3dl 10-2012-0083510

= 302 GA £33 fEpo| = A ALg3lr] 918 S dd golale S =AIS

= 31, HElol= el F4 MEE Lys 2715 B T 29014 siAE 20-L4 2 AZD TElojnj= YA AA
H 49 W35 229 GA A3 MEol=2 EoelE GA FHINA-BA AgA FAHE =ATT

= 32, fetel= Wfe] S AEH Lys 715 S = 20004 AR 20-1AF AZD "eolwl= A A
H Ad HT 329 GA 213 FElo|=E T8 GA EHSA-HA AFA Y FAS =A 8

= 332 QIztslE 38c2 IgGle] & AA|Fee] A 2 FH ofu it AES dA g,

T 34E, = 1 WA 49 "AES E3 ol Ar] EE K(SH) A7E Bl (AAE YAA, oaAad K11
A=A 11914 K =& K(SH) #7115 53l 9298 2ujgh) h38c2 Ao o Eoabg o] A

N
at

u) s
dlo
_g
& m
o

off

4 WEE F Fdd wE Felol=E xFee B 2o sEE I8t REUI(SC T1/2) 2 A o] &F

(1) Z=AI3: K11: 49 HE 29, K12: A€ W5 5, K13: A€ ¥3E 28, Kl4: A9 HF 27, KI6: A<
HE 26, K17: A9 W& 25, K19: AE HE 24, K200 AYE W3S 23, K21: Ad HE 22, K23: A¥E W3
21, K24: A€ WHZ 20, K26: A9 W5 19, K27: A<E ¥E 132, K28: A9 ¥z K38: A9 W3 14, C:

d

18,
Ad WME 3, (1-30: A9 W& 30, K21 1-33:49 W3 31. SC T1/2(F35F vtz7) = sas % n} ESRUIE
SC FYstar ELISA 93 313t&E s5E ASFo=EN F5EArt. SC A o] &5 IV F orzH
o] slgtEe] 4 ofgle] WA SC FolE w22 HEY $ds sFgE 4 ot ‘ﬁ@ 40194 H] &
ojt}.
T35 FFEA A AFGID Y 2xE =AY, &Gdd 0.3 mg/kg SC Fo3F - & 35004 ALgE B
o] e, T 1 WA 4o AAE FA FFRE T AsE dEEA A h3geed HigE 5 A
d HeEA Adgdnt. SRHES kA A E ukel 2ol 0.3 mg/kg SC(TRA], ZHzhe] ofm] il 9ol A] K B
= K8 A3E gato] A9 ) oA FAHATE.  35a: 48417 AE B 72413 AP o2 HE ] HolE e o}
713} (amalgamation). 35b: 48A17F ®lolE}. 35¢c: 72417+ HOlH.
%= 36a WA 36d A HAw A = 350M AlFE wpel U Tl W AT WE 24 AaE =
ia=

% 37a YA 37de= = 35 9 3694 AFHE vle} T3 S5 o
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2
of\
rE
oft
o
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>
oL
i)

%= 38a B L 38bi= ZH7) Bheh o whE 3 AAIGE B oskshA) 11 Hi= 3hehy M1l W @ AAGEHE
el Al gkt
%= 39a Bl 39bi= ZH7E Bhehy o] whE 3 AAIGE B oskshA) 11 Hi= 3heky M1l W @ AAGEHE
el Al gkt
% 40a B = 40b= A7 shEh [of w3 AAIGE B oskehA 11 = 58 1014 w3 AAGEHE
el Al gkt
= 4la B 41be 747 sk el mhE 3 AAlkE) 2 skehA 11 B e I1Ie] w3 AAGEHE
el Al gkt
%422 B 42b 747 b el mhE 3 AAlkE) % shebA 11 B e I1Ie] w3 AAGHE
el Al gkt
% 43a B I 43be 747 by el mhE 3 AAlE) %o skehA 11 B e I1Ie] w3 AAGHE
el Al gkt
% Ma B 4dbes 747 sk el mhE 3 AAlE) R skebA 11 B ey I1Ie] w3 AAGEHE
el Al gkt

gg e HAISE7] sk A g
A <]
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[0746]
[0747]

[0748]

[0749]

[0750]
[0751]

[0752]

[0753]

ZIHSdl 10-2012-0083510

87 ofol, fo] W Bt Bl o|s AolH whsh go] AT,

OML*P AwA ool AFA 2Fo
2-ofn] ool AFE 24 — Aib2 ®E= Aib

e A Ala
of= 7] R Arg
ol A5} 7] N Asn
of~IEAL D Asp
e C Cys
FEeatk E Glu
e Q Gln
=24l G Gly
[ E=Y=h=] il His
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Al L Leu
g}o] Al K Lys
e M Met
=2 FA — Nle
A=A T ) - Orn
deteid r Phe
X E P Pro
A S Ser
Egeyd T Thr
EHEY W Trp
E]lZ 2l Y Tyr
ol Y Val

Aol D", elAd D-Ala e NMe-D-Tleell tisll, 2] AA A ek g, 2 Zol A o}
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R- H\iI)EGTFTSDLSKQK(SH)EEEAVRLFIEWLK\IGGPSSG\PPPS 'y ( 1 Fakca
R'~HAi bEGTFTSDLSKKNEEEAVRLF 1 ENLENGGPSSGAPPPS-R (/‘1 ‘5 HZ 2
R -HAlb]:(;lPISDLSM&(SH)M}LLEA\'RLP IENLKNGGPSSGAPPPS-R ( 1%] He
R-HAi bEGTFTSDLKKQMEEEAVRLFT EV\IKNGGPSSGAPPPS-RZ( A M 29
RI*HAibEGTFTSDLSK(SH)QMEEEAVRLFIEWLK.\IGGPSSGAPPPS*RZ(/ﬂ 4z 1
R- HAibEG’l‘FTSDLI\'(SH)KQMEEEAVRLFIEV\’LKVGGPSSGAPP}’S R2(7\1 a4 Ws

8

=

=

109)

110)

11D

112)

169)
113)

R ~HAibEGTFTSDLSKQMEEEAVRLF IEWLENGGK- 'y (A4

S 30)

R -HA1bEGTFTSDLSKQMEEEAVRLF TEWLENGGK (SH) - R (g Wz 1
R'-HAi bEGTF TSDLSKQMEEEAVRKF LENLKNGGPSS-R (Ad Wz 31
R-HAi bEGTFTSDLSKQMEEEAV] RKFIEV\LK(SH)NGGPSS-R (M4 9
R-IAi bEGTFTSDVSSYI,EGQAAKEFIAVﬂ,VKGR*RZ(/‘] 4 WE 32)
RI-HAEGTFTSDVSSYLEGQAAKEFIAWL\VKGRK-RZ(/ﬂ 4 g 33)

114)
)
% 115)

RI-HGEGTFTSDVSSYLEGQMKEFIAWLW(GRK—

R(Ad wls 31

R-HAi bEGTFTSDVSSYLEGQAAKEFTAWLVKA bR*RZ( Ad W=
R'-HAi bEGTF TSDVSSYLEGQMKEFIAWLVKAibRK-R (€3 i
R-HAi bEGTP”TSDVSSYLEGQMKEFIAV\LVKGRK*RZ( Ae HE
R'-1Ai bEGTFTSDVSSYL EGQAAKEF TAWLVKGRK (SH) - g (A4
R -HAibEGTFTSDVSSYLEGQAAK (SH)EF IAWLVKGR- K (A4
R -HAi bEGTFTSDV SSYGEGQAAKEFTAWLVKA i bR- R (A4 9
R'-HAi BEGTFTSDV: SSYCEGQAAKEFTAWLVKA1bR-R ("]‘)i Lk
R ~HAibEGTFTSDVSSYFEGQAAKEFIAWLVKAi bR-R™ (/‘1 4 Ws
R -11Ai bEGTFTSDV SSYYEGQAAKEFTAWLVEKAi bR~ R (HE ¥z
R'-HAi BEGTFTSDV: SSYWEGQAAKEFTAWLVKA1bR-R ("]‘)i Lk
R ~HAibEGTFTSDVSSYLEEQAAKEFIAWLVKAi bR-R™ (*1 A e

il
%

37)
il

33)

36)

& 38)
% 39)
10)
41)
12)
13)
44)
15)

R'~HAi bEGTFTSDVSSYLEDQAMKEFTAVLVKAT bR-R (& ¥ % 46)
R'-HAi EGTFTSDVSSYLEKQAAKER TAWLVKATbR-R (X & W% 47)
R'-HAi EGTFTSDVSSYLEGOAVKEF TAWLVKAT bR-R (4 & # % 48)
R1 1A i bEGTFTSDVSSYLEGQATKEFTAWLYEA| bR~ sz a WE 49)
R'-HA{ EGTFTSDVSSYLEGQALKEF TAWLVKAi DR-R (%] &

R'-HAi EGTFTSDVSSYLEGOAAREFTAVLVKAT bR-R (4 & ¥ %
R'~H1A{ BEGTFTSDVSSYLEGQAOrnEF TAWLVEATDR-R (A % 52)
R'-HAi EGTFTSDVSSYLEGQAAKEF TAFLVKATDR-R (1] & W& 53)
R'-HAi bEGTFTSDVSSYLEGOAKEFTAVLIKATBR-R (4 & # % 51)
R'~H1A{ BEGTFTSDVSSYLEGQAKEFTAVLYRAT bR-R () Sy 5 55)
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527

RI-HAibEGTFTSDVSSYLEGQAAKEFIAWLVOrnAibR-RZ(}ﬂ

leﬂAibEGTFTSDVSSYLEEQAVKEFIAWLIKAibR*Rz(ﬁi?Q s 57)
RI-HAibEGTFTSDVSSYFEEQAVKEFIAWLIKAibR-RZ(}ﬂ?% H 58)
RI*HAibEGTFTSDVSSYYEEQAVKEFIAWLIKAibR*Rz(‘i%3 HE 59)
RI-HAibEGTFTSDVSSYWEEQAVKEFIAWLIKAibR-RZ(}ﬂ?% HE 60)
RI*HAibEGTFTSDVSSYLEEQAVKEFIAWLIRAibR*Rz(‘i%3 s 61)
RI-HAibEGTFTSDVSSYLEEQAVREFIAWLIRAibR-RZ(}ﬂ?% 3 62)

R'-HAi bEGTFTSDRSSYLERQAVKEFTAWL KA bR-R (<] & W& 64)
R'-HAi DEGTFTSDK (SH) SSYLEEQAVKEF IAWLIKAi bR-R (X1 1 5.
R'HAi BEGTFTSDVSKYLERQAVKER TAWLIKAi DR-R (A & W15 65)
R'-HAi bEGTFTSDVSK(SH) YLEEQAVKEF IAWLIKAi bR-R (42 5.
R'HAi DEGTFTSDVSSYKEEQAVKER TAWLIKAi DR-R (X & W15 66)
R'-HAi DEGTFTSDVSSYK(SH)EEQAVKEF TAWLIKAT bR-R (X1 1 5.
R'-HATbEGTFTSDVSSYLERQAVKEF TAWLIKAIBRR (X1 & W15 67)
R'-HAi DEGTFTSDVSSYLEK (SH)QAVKEF IAWLIRAi bR-R (X1 1 5.
R'-HATbEGTFTSDVSSYLERQKVKEF AWLIKAiBRR (X1 & W15 68)
R'-HAi DEGTFTSDVSSYLEEQK( SH)VKEF TAWLTAi bR-R (X1 1 5.
R'-HATbEGTFTSDVSSYLERQAVKEK IAWLIKAIBR-R (X1 & W15 69)
R'-HAi DEGTFTSDVSSYLEEQAVK(SIDEKTAWLIKAT bR-R (11 1 5.
R'-HATbEGTFTSDVSSYLERQAVKEF KWLIKAIBR-R (X1 & W15 70)
R'-HAi DEGTFTSDVSSYLEEQAVEF TK(SIDWLIKATbR-R (4 & ¥ 5
R'-HATbEGTFTSDVSSYLERQAVKEF TAWKIKAIDR-R (X1 & W15 71)
R'-HAi BEGTFTSDVSSYLEEQAVKEF TAVK(SID TRATbR-R (4 & ¥ %

R]*HAibEGl}WSDVSSYLEEQAVKEFIAWLIK(AC)AibeRy(*]?§ Me

WE 56)
%

116)

117)

118)

119)

120)

121)

122)

123)

73)

RI*HAibEGTFTSDVSSYLEEQAVKEFIAWLIKAibRPSSGAPPPS*R (Mg WMzE 63)
RI-HAibEGTFTSDVSSYLEEQAVK(SH)EFIAWLIKAibRPSSGAPPPS-RZ(}ﬂ?ﬁ

R'-HAi BEGTFTSDVSSYLEEQAVKEP TAVL IKCH1 2 €)AiBR-R (41 1% 74)
RU-H(Z @2 381411 21)Ai DEGTFTSDVSSYLEEQAVKEF TAWLIKATBR-R (X & 1% 75)
R'-H(3-0} ] 1= W o 4 )Ai bEGTFTSDVSSYLEEQAVKEF TAWLIKAi BR-R (A1 ¥ 5 76)

6.
il

171)

R]*HAihEGTFTSDVSSYLEEQAVKEFIAWLIKAibRPSSGAPPPSK*RD(*]?§ WE 72)
RI-HAibEGTFTSDVSSYLEEQAVKEFIAWLIKAibRPSSGAPPPSK(SH)-RZ(’ﬂ?i A 124)

BRlo] ALEE vhek 2o K(SI)E olste] AL A4

HOOC NH,
HN SH
\'o/\/
2o AgE ksl 2 k(MY B T2

Hk:

Belo] AgE vpel g "Eda-3-dandre ] Tx
t}:
O
//”\\455\\v,~u\;?5%a
H
ol AR kel e "3-otulwsld op RIS Br] P
Sk
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GA EAH5 B Fa Fopl & FAH Yt J1LES ST AxD & Y. AFHow, AYd
GA EHSAS Fel Al 1 wAlelr, BedolA |AE whel o] AAHT 1 thg, EASAE A4 AP
(FA)el o A2 s FEASE F, ol A} xFAG. Pa) Fobel HUAAE e Ao Rt
@ S4ol Wb 54 g4 wAlEel ASETE AS 47 olald Holth. webd, Belo] 7 AE (A BH3
A - PA REA LG BAS SFEel 44 FHE 5 Aok

GA XA3A HAetol=v T3l Fobe sHAA FAH e vy & s FdE + vk, 1Y
FAeglol= S 93, &3 [Chemical Approaches to the Synthesis of Peptides and Proteins (Williams et
al., eds.), CRC Press, Boca Raton, FL (1997)]ollA o8] 7)ol W3k QoS 28 & ).

Ageew, H48= A F43HA fetol=s Fall Zofoll & A E o] = HarEd w}ﬂ a7 gellA A
HHow AP, AW v= 535 Y Al 10/205,924 E(F/WHE 2003/0045477A1)E FxEc. HA
= A AolA fefol=e] AN k= ARVE A%E & A wt A 2 5-E J“EM‘:A AA 5 &9
d 71EES AHEE 7 ¢ Avh(E 5A H 5B Fx). oE W, N-ESE obve B A3 A
2 7= A, AN d-stol =S A v E w5 A v E iﬂl(*E}OIP& 1% crelrldulAl)el 2gd<d 5+ Ut
N-R357]= #de e, Bocoll disll TFA) B @71(eld], Fmocell oisl] szl os) AAL &
Aom, fetols A2 g C-au-N-gd Ao r HrjEn(E 5A Fx). TEAE, HEel= Aol
S ddE  slen, 2 Ao ] fEtel=el A7 ke, (&= 5B FE). E tE el =
Fd =T AdT FHE 2R AR e AR FrAstele AS Fidng. & W, gl
A SHde gnsd ¢ slon, @4 dAHE Zte ZAd e ¢ v vEdAs, S0 e d5F 4
G Fap-opn)e Ao m At At Bad ®@7 A7E 2 obveal feAlE, 4Asks ekl
L=

Agel aveA HE 5 9

a4 e dadA, RASA-EA ARAE AFHoE e v Yol FAEZEH AAHL RS
Aok, ZAFA-EA JEA AA ¢ gREE, $A-AFE Feoln-yA AFAE, AololyE, B, ®
= olHIttolMel &3 e 2ANAE FFoE Effo] ZF QRO EA NG 2 BT Aofow Ao
A oG Aol 24dE £ ogdvh. 9HE 9 BAHIAY] WE F, BA-IA HPepel=e F7b FEA ST A
P8 5 ot

sl drRsd FASA-EA AAE dold] ] 79 Ev BE 8] 78S AMEshe ARvtEaY
¥ @A =M AAEG: olHE JE o) kA7 A o] wdh FEAFHA Fe Felsg
~tholul Al o] A4A F2 ARwtEg v (d A ABERLITE XAD); Agj7bA F2 A=weegy); b
2 ) e T el &)

AZZ A Aol o] w3 F=ZulEady; o] SEPHADEX G-25, LH-20 T+ 9 =
5 oA AEehEaYYPLO), 53 SdU- wi: SeHAdd-dest AgE ¥ 2

A

o] Algd "EA"E, T AE o] WHolAel WAES T A F&7](TcR)ERt ofye}, B A% & olE
HolAlo] APEQ WAFREAS LPFT. WAFREAL F53 AUGFR2EA P T FARRGD o}
Yzl "Iz 8 Jha 2 g, du, g, dE, QA2 2 F B 7Y frRe o) dddqow of
F38kd sl o)t ZlHElol=E ¥t duldoltt, A Jhy e goEA ERET. T 7
uh, Hodwh, WE EE QAR R BEHI, o)lE xulE Z47F 166, IgM, IgA, IgD @ Ighe] WYz
g BRs 43, FH s 3 FHEo k. dE B9, A7k Ig6 FHE dol9 Ig61,

1gG2, 1gG3 ¥ IgG4 319 7Y &

& = FAH 9 7} 4= A =
o of %, & 3kl "AA(eF 25kD) 2 skl "F i (eF 50 WA 70kD)% EAS
o ZF o) e R 39S X S gl oF 100 WA 11070 oo opwlieake] bW oS
i3 AV 27 FAO)E 44 ol A4 H FHE UEbAT. A9 opv| Ak
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F
A= e FEolA = i}ﬂ%éi walete] A v & EA4stE o
ML 314 (hinge) TYolA tho]dulol=
stod, 1 AA| 7Y ‘:‘rol*élﬂroll:— 7575“’“ o3 VCH, ol A%" A< Fab 284, = F(ab'),E *E*é’\
F(ab'),= 233t 27 stollA Easo] 312 F99 foldutol= AZE FHAFNOZH F(ab'), 28A7F
Fab' @ZFAZ H3ke 4 9ty Fab' @A EdHo=E 32 99 UXRE zh= Fab @Ho|oh(d A,
g2 34 di=9 o AAs AME 98], ¥3 [Fundamental Immunology (W. E. Paul, ed.), Raven Press,
N. Y. (1993)] #=x). ogst A o] ¢ Ao Ealet Bdte] G x|nt, T3l ok %E’ﬂﬂ
o] thefst A HES o]&gozy AFA HHE F ASS
Rolt},  uwEhA, EHe AlEE 8o A= EI Ao WMo «IOH *3“5171‘%, 24 A HAY,
A Z3 DNA HHHEZE o He

& sl ol

ey
he

=)
In
- -\o e
» )
rlo o
U Lot
.
lo Flf L 12
o 5
o r
2 F—_&‘ OS" rlr
(RO =
i o N
o = o
2T 3
V) s
il o o = ? N =
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E
O
Gl 1z
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off [ o pot
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U

S71(TeR) = 2709 2 A" toldyel=g dAAd sz 280l 2702 e Iy
T w2 ofr ko] @Al AE AGA T AlE G vbE npgol A tho]dutol=-4

Ae 1709 BA-fFAF 7P =del 2 17je] B w=wclos FAHET. AA TR,
5 WA 47kDE t}eFsk oF 95kDe] EAIES zrevh. mek, dEo] £87], oA FE Eof
S AE3te] 7hed dER AxE § de M F9o] TeRe ou] el EEE.
= W Zo}d|=(A.E. Slanetz) ¥ B AU(AX. Bothwell)®] ¥3 [Eur.
Immunol. 21:179-183 (1991)]el& TcRe] M*E 9 Z=wW1E Thy-19 S8 Z4A X223 E o] =AE(GPI) |7 1
Aol sZgolddomzM Az 7184 T AXE F8717F 7IAE] dvk. 2= D3] FA] 3fellA] Al
FWHo WA, EATE Yol AlE 5ol% xaxgstold] C(PI-PLOE AHelghommu woRiE
F ATk, ®=3, 7HEA TeRE o= v 53 A 5,216,132 & B HRA(G.S. Basi) ¢ 3
Immunol. Methods 155:175-191 (1992)]o 71Al® ufe} o] H& 7H8A TR @Y A=A F2=EHE.V.
Shusta) ¢ &3 [Nat. Biotechnol. 18:754-759 (2000)] T Z#(P.D. Holler) 5¢ &3 [Proc. Natl.
Acad. Sci. U.S.A. 97:5387-5392 (2000)1¢] 7141 u}e} o], TcR 7P LEwW|S 3] =4 CH, =& (U, &

ﬁm 2 2
rﬂi ro(,H:l
z L
i w
=
e
N
Eé‘h‘m&i‘lo
ok RR oo o o & ot R

ook 1o foek = o
) :
S TSR
I =
5 > -
Ji

K

PO

(@]

o

oo

(@)

oo

=~

o

fo

—

= = TcR "3A"E 7184 A ZA AR}
I Edg WHE AFESte] (DR 79 2 oE =4 7]

ANzF S BHAA A A, dWE v B EREYH FAE A4 GE, Fv B=E 9d ) Fv(scFv) ¢
e A dH ) vy B Vi 2 bl =Ql @3 | tojolnlt](diabody), =wSle] A E & 2 ujun}
Y (minibody) ¢ & Uth. Fv A= <F 50kDe] A~7]el™, A4l 2 F49 7M1 F9& 23S, A2
2 Fde, Fv 48R 2HEE Adda HEE dad = k. gE2AE, 2719 A= ) Alold tholA
dolz Agge FAEE ZFHY dshvE 5 4 dok. & & Fv("scFv")e WA FA Do o8
Agd y BE VL AE Edds xgste 9dd ZEHElol=ola, weka, ZEle| =yt EdEtE A9,
ARE 32 FERE Y 23 FH9 Fx2E ZARRIY. F2E(J.S. Huston) 59 &3 [Proc. Nat. Acad.
Sci. U.S.A. 85:5879-5883 (1988)= Z=z3tt}. wd Twd IdAE T4 vy T A Vi, T e 7pd
Ao A58t A M 2 71%—1—1 AF jolth(thEF 13kD =7]). ulx 53 A 6,696,245 &, <A
E3 =9 T/ A W004/058821 &, A W004/003019 & 2 A W003/002609 &5 Fz3icl, o TuQl A
= A, &8 2 g a5 A wE 2" Yol 2 @ g, =l AAE A= A A9
Hlasle] 243 CH29F 22 =dle zterh, %e 49, oest =l ZAd &, 53] (12 244 &
A= ole AH A9t nwsle] FAE AAZS AFdtd. dolopmit)E 270 Vy EWelS ZIElE A 1
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S GuE 27 V) =S x3hete Al 2

ohalt]= 27Felt}.  wiunit)= CH33} A4 o= &=

st & dydolty.  2EFZA(T. Olafsen) 59
3

k. mdele]l Add @AY 2 muus,

%% [Protein Eng. Des. Sel. 17:315-323 (2004)1& %
*= il =2
TAFO R Qs AATE FHES 2odY.

4 A A Bolde wEanA, olsel o A

As Azxst7t 9 e 7lsol MdEHAT. dEHoR, A @A bd Ao duE Tk
s Ed FREIHJAH(AQAY, RYREK. Morimoto) 2 o]:=$aol(K. Inouye)® 3 [J. Biochem.
Biophys. Methods 24:107-117 (1992)]; B#&lW(M. Brennan) 52 & [Science 229:81-83 (1985)] #=).
a8y, olg dHEL dA AxH S5 Mxe o8 AHHez Axd & dvk. o]8), Fab, Fv ¥ scFv
A TS BF o], FelololA HEE I o|2HE Fuld F or, mEtA, olE vyl g g A
ckol 7hsstth. A @S kA w=ojE @A stolA] glo|Hyg R HY FEld & Avt. TEAE, Fab'-
SH @A AHA o7 o], Fepo]2HYH 34y i, Fstxor AEZHE o] Flab'), @S FAT + AvH
E](P. Carter) ¢ 3 [Biotechnology 10:163-167 (1992)] #x). t©E Ao =W, F(ab'), ¥HE
ZHE}% %% Aﬂﬁ H %%i%iﬁ Aoz g F dvk. TFA 587 AT NI EE(epitope)E EF
= Zt= Fab % F(ab'), @de] W= 53] Al 5,869,046 o 7]A=o] ok, =

G AxE AT b 7lES ZE Bokel sEAtlA 28 Aol

o

Y
ol
-

ﬁ
f
03“:
2
o f
n‘.
ni
N
mlm
2

2% 29t 39 A wBelshs A B AVE e, F9 =G 9= FACH) 2 A0

LS N APRCV) el ofslntt @1l Sl 39S, A PE T A el

e 44 PR ekl Be) BEel WAY AAE Egeha, ol 122 P e
L

T ek, A2 (LCDR1, LCDR2 ¥ LCDR3)E] 370¢ = 719
L %éH(HCDm HCDR2 2 HCDRB)A 3 1% 7P 9L 33 Frke] AR Ao wx|wo] 3¢
o B2W EE XS FAET. meA, qA 2 Fe dA9 Res 7S ofnlwAk B AR F
As TS oo =4 J71E dET
X3 918 vwtes EF A o obv At 1] AL T %OM] Z FAE S AMgste] A4
A (DRE 7HiFE (Kabat) ol 2]3 &
9] #& [Sequences of Proteins of Immunological Interest, 5th ed., Public Health
Service, NIH, Washington D.C. (1992)]S =3}, (DRe YXA+= 3+ &E|o}(Chothia) sol 9 Hx 7]
ANy FxH X FreA FA4E 5 Aok gAY, xEol ¥ d2AA(AM. Lesk)e F3 [J. Mol. Biol.
196:901-917 (1987)]; ZElo} T¢ #3 [Nature 342:877-883 (1989)]; ¥ EZ}EE}w(A. Tramontano) ¢
= [J. Mol. Biol. 215:175-182 (1990)]& =zttt o2 WHE JMHEES zE| o} Alojox HF ¥ %

Moy 1@ RUOIP

¥
3
il
L
o fﬂ
otk
Y
L)
4

232 5 F 2 (0xford Molecular)2] AbM &3] Ry AZEY O (A, B2 Z(Accelrys))E AH&3lo]
g "ADM A" He WMZH(RM. MacCallum) 59 &3 [J. Mol. Biol. 262:732-745 (1996) ] A| A& CDR
o "HF Ao"E xFIT. s AFEE vdetA TAE FoE S ® dto] (RS 543 o)t

CDR FlaLE AbM ZE] o} i

L1 1.24-134 124-134 124-1.34 L30-L36

L2 L50-L56 L50-L56 L50-1.56 146-L55

L3 L89-197 189-1.97 189-L97 189-L96

HI (Fhil= H31-H35B H26-H35B H26-H32..H34 H30-H35B

Wz zl)

H1 (2F o} H31-H35 H26-H35 H26-H32 H30-H35

W)

H2 H50-H56 H50-H58 H52-H56 H47-H58

H3 H95-H102 H95-H102 H95-H102 H93-H101

oA AEdERFHT gAY (Re 4T + A A AR a71& e

LCDR1:

A - dE 7] 24,

e A7) AAL Cysel o,

HS
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Bz A7)= AAY Trpolal, A HOZ Tyr-Glno] tfgo] A7, T3t Leu-Gln, Phe-Gln = Tyr-Leu=
ool et

Zdol&= 10 WA 177710t}
LCDR2:
AlZF - L19] & H 2 1670 7).

Az 7)1 dubH o7 [le-Tyro] A vk, B3 Val-Tyr, Ile-Lys %3 Ile-Phe® 4 It}

()
o,
rie
i/
o

)k o 2 77 k7] olt).
LCDR3:
A ZF - 129 & H= 337 #7).
%= Z7]= Cysolth.
HZ A de Phe-Gly-X-Glyo]t}.

ol 7 WA 117 A7)},

N - zEloH/AbM A 2] atoll Cys th&oz gk @7 26, 479 R7]; AlZe shkE Qe ahe] 57 #47] o

& M AL Cys-X-X-Xo|t}.

% A7) Trpola, A A o7 Val tho] 9 x|uk, w3k [le = Ala thgo] &},
Zol= AbM Aol el 10 WA 1270 @7)olth; #Elo} FolE npAut 47 7= A 9] ghet,
HCDR2:

Al=F - CDR-H19] ZFuFE/ABM g )e] & =2 157] 7).

Jl‘?«

MEe AP o2 Leu-Glu-Trp-lle-Glyo] A vF, th<ro] Wo] 7hssit},

HS

ym

% A E2 Lys/Arg-Leu/Ile/Val/Phe/Thr/Ala-Thr/Ser/Ile/Alac]t}.

dol= 7htE Ao st 16 WA 1978 Z7lelvk; AbM A el= kA2t 770 7] A9 gt
HCDR3:
AlZF - CDR-H29] & H =2 3370 #71(Cys A= 270 =71).
A M AL CysX-X(AFH o= Cys-Ala-Arg) o]t}

RZ DL Trp-Gly-X-Glyo]t}.

dol= 3 WA 257) 7ot
CDR ool flovk, adole & atal =9 9o e #&l S4E 7oz 23 799 s 94
(5, 2% T8 S Ao ol8d F =) 54 A W opnxat 7)o A2, Fa okl #

=9t nkel Zol, FA-A GA 243} sES Axsed AHEE & de A A 2 FY o A
=42 gda= 3. %%@<%ﬂ%lﬂﬁﬂiwéﬂﬂﬂ%,%ﬁLﬂﬂS%ﬂ%ﬂ el AA1Z 4 9dr).
A 23 F99 s WrlE, AU AL AHE HE AX U EAsts datel o8 dastye] dAE
Azste 459 2ol A A = k. "dz2AE, ouxi ArjeE B4 AVE G5EEE o
O DNAE EdWoAziozy HAT 4 dup(didl, =4 53 &9 /1 Al W0 01/22922 & zx). b
S8 A7 H-Ad A7) B, A 2ol =oE frdd aE, tRNA B opv]mobd-tRNAS AHE S AR
42 Y. B OE Jao®, oAl Y] e ol9] vESA A& (XY WA ov 7] E
B Axsol=d 7))S A 23 59 U ofuwal r)e AdE 4 k. webA, B ALgE "dA ¢
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2 299 obrwat W/1E B WS FASGS FRAGE, PA 2T P ohvlndt 2719 44
How AFY 4 WAL A 23 P99 ohnlwal 2719 Sa9 AFE H9H W) Bal AFY 5 9
&2 ovig,

mAb 38C2 TEI mAb33F12, 2 o] d A

2+ HCDR3Y 7}ZA %k v}Zd] 9x ¥
25 AR OR HAGHE A2 FR v

ok, whebz 3AI(C.F. Barbas 3°) %91 A [Science 278:2085-2092 (1997)1& =z

E]"‘E: OLEQ'X‘H -J—UH Hl-x-ﬂ‘_ ATCC §_ PTA-10152 7]_% E}OIHE]EH.I— 85A2: ATCC ff—‘é}—?ji

Hn

|2 F U=
PTA-10145 ztE slolH | =u} 85C7; ATCC Hdi PTA-1017& 7t dlol B | %n} 92F9; ATCC 4B S PTA-
8238 zte sfo 1018&

|BE]=r} 93F3; ATCC B PTA-8245 i sholB.2|ikmv} 84G3; ATCC FEWS PTA-
Zh= Slol B e =} 84G11; ATCC 4~¥/H 3 PTA-1019% 2zt &holH.e|Xnl 84H9; ATCC S~EH S PTA-825E5 ZH:
| | 85H6; ATCC “FEf¥% PTA-1016S 2t sholHelknt 90G8ol s ¥ IdAE 233
574 gelAls B, olE AT Ad &ETAY dlolwl VFE AMg ] dE E ER-4E a}%; =
b, gAY 22 (J. Wagner) 59 %3 [Science 270:1797-1800 (1995)1; Hlul= 34 5o &3
[Science 278:2085-2092 (1997)1; ¥(G. Zhong) ¢ & [Angew. Chem. Int. Ed. Engl. 38:3738-3741
(1999)1; Z~EZ(A. Karlstrom) 59 #& [Proc. Natl. Acad. Sci. U.S.A., 97:3878-3883 (2000)]1S #=x
ghob. dEebA A 9 dEekAl FAE Alxske B vle 58 A 6,210,938 5, Al 6,368,839 &, Al
6,326,176 &, A 6,589,766 &, Al 5,985,626 & W A 5,733,757 Zol 7Aoo gl
GA %43} 3FEL T3 GA THSAE w4 A=H R, o No] o ~EghA] 2 o ~E kA Su) &A
o 23 HHdA dANE A5 AFAFoEZN JAE F Aok AT Kol ol A iﬂH A=
AHEK.D. Janda) 59 3 [Proc. Natl. Acad. Sci. U.S.A. 91:2532-2536 (1994)]°l 7]x{= o] <

)
o

H
3k o ~HElA A= 914 (P. Wirsching) 2 &3 [Science 270:1775-1782 (1995) ]l VHEM E} Els
A ol xAb-gh - S, HESA obn| kS EslslE dhAle] 2F B9 AWUE EdWolgstAY whg
d 718 FRcte BAE AFSS A 2 F9 U obrxA SHE sstd oz fFrASES xgsle,

A A ALEs 7ol HHe A= BAAQ WS, AA U WA WY 3 e gobx] gAeF 2 AF
o we A Aele os 59 4 ok, FAE Qi T b2 FE oA AxE A s F
E FolA g FA= e T sES Wyl S8 WEgE 5 k. dE 5W, Az3ke] 7)vE A
=, A Eu ool Foo] QI WAZFEE-AA FHg sEoltt. Azt F)vE FA = WP
A WAFRZEAY A5 ofp|xit MES Zhe EW 793 A kS AlQe &, odAd A Fe}
AEd 7 T oluil NEE e AoR olddrt. gxdoz, Aitsd IAE gEE EE EE
7P ZF 7Y Mg 2 Q3 WIREYA FHE BE BEW 7Y IS 2 Q7S Al9E FAledA
frelE CDR M-S Abg3th,  7)vlel 2 Qzksle &A= (DR 2 ZE A2 (A, s=7kN. Hardman) 5
o] & [Int. J. Cancer 44:4241-433 (1989)]; #(C. Queen) 52 #& [Proc. Natl. Acad. Sci. U.S.A.

os}

6:10029-10033 (1989)] #=x), A AE% A=(dxdl, Zf(Rader) S &3 [Proc. Natl. Acad. Sci.
S.A. 95:8910-8915 (1998)] #=x) H HFHFEH A 2y Ag(dAdd, ZF2=7FM.A. Roguska) 59

Lo o =

3] [Proc. Natl. Acad. Sci. U.S.A. 91 :969-973 (1994)] %) 5& XT3 Faf ool 2z Fxd HH4

) AzxE 4 At
A& AYs FAE Arslste WS Fall ool 1A= gk, bR AE, Atstd A= A3t
S A9 FudolA fFald A dE2 =Y st o] ofmal FAV|E ZEETE. olE QIS AL of
Al )= T AFEAoR "Ry UM EdERleA frElE "Ryt FVIEA JERdtE. Q1sE A
(Winter) ¥ T2 59 WH(AAY, £2(P.T. Jones) 52 w3 [Nature 321:522-525 (1986)]; ol =1t &
o] H3 [Nature 332:323-327 (1988)1; w3 of <l(M. Verhoeyen) 4 —"i—d [Science 239:1534-1536 (1988)]
) wet 1k 7hH Y MEE 1z g o

=4 aFHoz £498 & A,
Wb, oeld siE gAle, A A A e SN fAE A
Sob Adm AE e Aol AR, AsE A, d@HoR AW ww AW 1o A7) 2



[0902]

[0903]

[0904]

[0905]

[0906]

[0907]

SIHEd 10-2012-0083510

N
N
olr
ot
e
"
MUk
)
(=
z
=
N
N
)
i
N
i
o
__)lJ_A“
o,
Ho
>
>,
4o
Ho
2
>
Ho
i)
)
=
N
fru
N
et
)
r [*]
)
o
__)lJ_A“
e
o

3 [J. Mol. Biol. 196:901-917(1987)]

= A BE S 54 sk 719 BE AL A Y AN HEEREEH R =4
TYE AR, U 242 FA Adolg Akt IAE 3 AMRE F du (oA, JHE 59 &
3 [Proc. Natl. Acad. Sci. U.S.A. 89:4285-4289 (1992)]; = # ~E}(L.G. Presta) 5 &3 [J. Immunol.,
151:2623-2632 (1993)] #=).

Immunol ., 151:2296-2308(1993)]; ZEJo} 2 @~ (AM. Lesk

IS

AL 2 71 g 1wl A WS BAFAA A0AHE o] o Fasth. o] BEE YA I
4, @ wpgel wel, AzkshE WA mA Ade] B4, 2 wals] Adn QsE Ade 33d Bue
AL e Aldel Qs AgRe] B od Axd & gtk 39 WYITRRY RUe S0
2 b Jbssta, gel okl Luvlelsl A&tk Aud Fu WgIERYU AGY d 3319 w9
go) T2E B8 9 EASHE FFE 2ol g Asatth. olF B HARE 2 st AFel o]
A Fu AGIERYU G AN ) Agd G@e BHS bl Wk old@ Wpos, B4
sl 54, dAd £4 A6 UF Sk Al AANES SR E R 4715 Aesa
Fahul qae Bag,

4 g e 1A AE 2 NHE 7A)
atal lth. h3se2 IgGlel A B F Mde] = 339 AAET. = 6& m3sc2 W9 7MW A 2 FHE
(A2t A9 W3 77 2 78), h38c2(ZZd Ad HE 79 2 80) % Izt wiRHAIE Alole] MY AHHES
dAlgtch. QA7 WAL V, 42 DPK-9(AdH s 81) 2 <Izk J, 44 JKA(AHLEHS 83)S m38c29 «
A4 7hE TdRle] IstE fS FAo2A AFEHAL, AT WIAAIE FHA DPAT(AERE 82) E <
¢ JH AR AAE 84)= m38c22] =3 7P muele] o732 93l Aoz A&E 9. h38c2
= EE IgG2, IgG3 X Ighd EW m=reS o]E¢ ¢ zgste] Al 4= 9l h38c2
IgG1e] 3 AANUEE Gln(f) FREYS ALY, o2 AA%EE h38ec2e 7FH Zd(y, 2 V) =
IgGl, 1gG2, IgG3 &= IgG4 el ¥ wuels xdtslE= 7)HE S3AS AL&3).

o17tslE dEEbAl A vl vekdt el e weEnl. 3 FEl= h38c2 F(ab'),E ARE3TF. h38c2
g2 AAGE = A @A (GlydSer)3el

AZAE h38c2 el v, H Vy =v9S ¥33FE h38c2 scFvE AFg-3h),

=
o

<
rr
=
w
oo
o

[\
0
[ep)
=
lo
(2
=
i)
N
)
x
M
_—?l:',
2
1o
_—?l:',
o
oX,
i}
4
o,
o

A+ FAE AN 5= Ak, dE B, UUA WYFE2EA YA A
o Izt Ao A d¥EYE AFshes WS (EE Sl A9 Ag A WA, 7Hed Aol
2 SE(EAY, v9-2)S dA Az 5 Q. dE EW, 7 34 S8 A% 90 FEA
de Ad H oAAE MR EY A9 ol wiAAE EdWoe] vk g2 mide g AN
o17F Ao AMAE o Aoz A gk, dAY AZEu]E(A. Jakobovits) 59 E3 [Proc
Natl. Acad. Sci. U.S.A. 90:2551-2555 (1993)]; A=K H]= 5o &3 [Nature 362:255-258 (1993)]; B 51

9k(M. Bruggemann) 59 F3 [Year Immunol. 7:33-40 (1993)]; ®l¥#(L.D. Taylor) ¢ &3 [Nucleic
Acids Res. 20:6287-6295 (1992); H-=avt 59 &3 [Proc. Natl. Acad. Sci. U.S.A. 86:6709-6713
(1989)]; 2 <A 53 & 370 A W0 97/17852 55 FZxer).

FA o] MPAQ stetA Aot g, "SR RE fFid AES d4E AXNA o5 2F F9d 5
WAl A" F don, o= #A4% AHEY] AEHSL AojE AxE FHAAIY. Eg, FH 9] 3}eH4
fFreAet 22, 1,3-tpolAERS] wgA WY EHEH fFrd A5 7tgHelnt. o] 7t wFell, mAb
38C20] Adte GA A3} 3= tolAE FrAle T2 Fel(hapten) JW(eE2H 59 &3 [Science
270:1797-1800(1995)]) T+ T# 3= AAS Sd FAZEEH BEE 5 vk, ol g, o wkg
o A AA U HAFAE 44 T4 &, vEAE, YA FRA%, dad 143 st
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o dEekA A B owEr g FreAske] vzt A gfAde] bttt A A Qe -El FAek @
g], golAE e RAd FA=, tolAE Al Atoldl FA4H = T FA ] pl 3 WA pH 1191 oS 2=
o o598 mASA AT E FA FrhE Mg, wig, A ¥ AR A SHolA FhA o
qe AEeet

—

tEAE, gobx] FA] 7]E(dAd, WIAHE (T, McCafferty) 59 #3 [Nature 348:552-553 (1990)1; 3sh=
(H.J. de Haard) T2 &4 Biol Chem 274, 18218-18230 (1999)]; % ZF=(A. Kanppik) ¢ =& [J Mol
Biol, 296, 57-86 (2000)] )S AbEske] v stE ol feo] WIS EEY (V) =l fHxt
HHEZE AMEato] I%F ! A dEs AEH O AxE  drk. ol ze wEW, AV
A olA], oA MI3 EE fdY F EE

U
BN

otk
N
P

el e Afd v st Boob g fAA 3 sht 0z
Fx 0 22dEn, el 9 ER ol 7154 A wwomA EAR. AR 4R el Ak
o Wl ZEAE DNA BARIE GRS, FA9 J15A SH DA HEe T o5 E4S tehlt
HEg opl@th. wWekA, selAs B AXY A S4E mART sl

.

FAAE astsls 34 9
A= oo gAo=w #aE £ oda, At £<S(K.S. Johnson) ® X2 (D.J. Chiswell)d] #3

[Curr. Opin. Struct. Biol. 3:564-571 (1993)]olA AEH T Jv}. V-F3x AHAe F7le F5HdL do}

A FAl AFEE 5 9tk (T, Clackson) 59 &3 [Nature, 352:624-628 (1991)]2 W 3td wl-¢
2o HFoRRE FEH V FHAe] 22 Y X3t ol 2R I-SAEE A g ds
wE o v estE AzF FAA frHie] V fdAe] dHESE F4E ¢ dal, FAEI-EE x23h)e
ot mj o] tidt A= vk 2(J.D. Marks) S92 & [J. Mol. Biol. 222:581-597 (1991)] Hi= 12|y
Z(A.D. Griffiths) 52 & [EMBO J. 12:725-734 (1993)]el 71A% 3}7] 7]&ol we) 4oz 2eg
F oAk, ®3I, m= £ A 5,565,332 & L Al 5,573,906 &; L A|AHA(L.S. Jespers) 5o &3
[Biotechnology 12:899-903 (1994)]& F=3It}.

SEA AAIE wRe} o], QIZF A= mgk Al o] &4d3tE B AlEe o AEE & Ak, dE B9,

0] =

PR . =
v= E3 A| 5,567,610 = L Al 5,229,275 Z; L BB (C.A.K. Borrebaeck) ¢ 3% [Proc. Natl.
Acad. Sci. U.S.A. 85:3995-3999 (1988)]1& #H=z3ir},

welo] AR Ao opuliedt 4G WA (S)ol AT, B 59, A A VA W/EE TE A
B4 B4 AAAZE Aol A £ A, FA9 ohulwit AF WMot 44% wIU L=
WSS G Aol EASAL Beol= Gl s AxAh. oldd WS Ay AN, AY L/EE
Ao obmlwat Y ) A7lshe] ARG AT, HE pARl BASE AL 2= 49, Qo =
dol A4, A9 EE ABow AT PRl m@Th ol wE: £ A % Lz

A7), oY 23 F-9 9
el

o N,
=
)
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o2 S7E 4R £3] 2 ACC THE 7 & Jdu. 2E]E<E(G6.T. Stevenson) 59 & [Anticancer
Drug Des. 3:219-230 (1989)1& =3},

Ao A W E S7HAI7I7] YEl, oA vl 53 Al 5,739,277 o)l 7)AlE nRed el IA(E3] &
A @H) W2 FA4 787 AF AIAEZE A F Ak, Edol| AFgE 8o "FA 87 AF ddy
EX'E g B2 AA W 893 s = T UE g6 FAHAAN, g6, IgG, Ig6 B 1gG) 4
Fc 799 o9 EXZ Lepdit},

olu] =4l X3
PEIEE ] Agre] o v A A

Ala (A) Val; Leu; Ile Val
Arg (R) Lys; Gin; Asn Lys
Asn (N) Gln; His; Asp; Lys; Arg Gln
Asp (D) Glu; Asn Glu
Cys (C) Ser; Ala Ser
Gln (Q) Asn; Glu Asn
Glu (B) Asp; Gln Asp
Gly (G) Ala Ala
His (H) Asn; Gln; Lys; Arg Arg

lle () Leu; Val; Met; Ala; Phe; Nle Leu
Leu (L) Nle; Ile; Val; Met; Ala; Phe Ile
Lys (K) Arg; Gln; Asn Arg
Met (M) Leu; Phe; Ile Leu
Phe (F) Leu; Val; Ile; Ala; Tyr Tyr
Pro (P) Ala Ala
Ser (S) Thr Thr
Thr (T) Ser Ser
Trp (W) Tyr; Phe Tyr
Tyr (Y) Trp; Phe; Thr; Ser Phe
Val (V) Ile; Leu; Met; Phe; Ala; Nle Leu

24 2 4724 gFE

A=

T
ke = e o GA 2A3 SHE A=A AMEsH7] 91t 9|
g el dubHQl ke A X-Y-ZE tEHI, of7|A X AA Hola, Y 1A e, Zx WA 7]
ojtt. WAL A e BANY F Jda, AgHoR s o] JtrAlelZE EE dHZA|EY VE
xgsith. ®(A dole 1 > HARE Fsto AXtEE WIS 1 53 Zo] Alel&E 2t

= | 1571 €43k, o

2 FHlelA 15 WA 3070 ¥xF, E=3 ohE AAGE A 30 WA 507 ¥R, HEg o2 AAGE A 50 ]
b, 2 mE g2 AASE A 100 WA 2007) AFe] MY AFAE = 2 @A 19
At 58 GA 243t S5tE e GA BASA-EAY B84 e oest 54, dad &84, 1A
HAAA, A A Wy, 2 n
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oty EAF AAIFE A, vi= 00]3; t= 1, 2, 3, 4, 5 B 60]3l; r& 1 T 203 s 30|l g
=0, 1, 2 EE 305, B AXgE A, vE 00]3L; t= 1, 2 FTE 30|21, r& 10]1; s= 1 EE
20]3; q= 2 EE 30|t}

ol T 54 AAYHNAM, vi= 0, 1, 2, 3, 4 H= 50l t= 1, 2, 3, 4, 5 E= 6olaL; r& 1, 2, 3, 4

3 T
1, 2, 3, 4 == 50l Re 7} A% 594z $£4, A% T vAgd (o €4,

A8 E= HARE Gy AIEREL-C €4, B A% B WA obd-G dolth. 54 AAY
Bjoll A, vis 0°laL; t& 1, 2, 3, 4, 5 EE 60]aL; r 1 & 20]3; sk 3o|tf. Ay AA oA, viE
0o]aL; t+= 1, 2 Hy= 30|13, r2 10]al; s 1 E& 20|t}

g2, A% oyl £E solEgol=g ukgrRA bE £ gl A golAE S 2R 2
2 g HAA dol AT obvmAts Bl okl F e AlE Ve ARgSEte] A =3 9
of golstAl EJAA = glar; WA opnibe hrdhe wEEe a® % Aol os) AatEe] stv

o2 EW, H(J.W. Chin) 59 FF [Science 301:964-966 (2003)]1; <H(L. Wang) 59 %3 [Science
292:498-500 (2001)]; N 5 E& [J. An. Chem. Soc. 124:9026-9027 (2002)]; % 5S¢ &3 [J. Am. Chenm.
Soc. 124:1836-1837 (2002)1; % 2 £>=(P.G. Schultz)® &3 [Chembiochem. 3:1135-1137 (2002)]; Z 59
3 [Proc. Natl. Acad. Sci. U.S.A. 99:11020-11024 (2002)]; & 2 =9] &3 [Chem. Commun. (1):1-11
(2002)]; #(Z. Zhang) T2 &3 [Angew. Chem. hit. Ed. Engl. 41:2840-2842 (2002)]; %< &3 [Proc.

olp) - AtS X AMFFEulol Ml A A E 8] X o (Saccharomyces cerevisiae)o] A¢slE AL FUd =, (RNA
2 o}u| o} 2 —tRNA AE|EFAl(aa RS X3 A2 AES il A 73 Frtsls

o oE 59, o], Zgto] Y U (amber) AIA] E]ZA-tRNA AE|EFA(TyrRS)-tRNAqw 32 2 59
¥ [Science 301:964-966 (2003)]1o14 ZAE] thste] By nle} o] AR = vy, AW ZEL
Aok HIAQl opniedbs ek stelr] fle] AbgEETh. ololA, =liolAl TyrRS B tRNAw, o] Ehe]H e
= Az, TyrRS7F tRNAgpel g vkl olu|=al oA tho] Al E-gf ofn|AlS FHFHE aaRS-

(R 8] el A8 5 otk Aoz, tolAE-FF obuleite EUAN FAE st o4l &
A 2T FANA AW TES R A4S FEYm BANYoRA A2 5 Aok,

steba 119] shghzel 4% AAGECNA, &A= A% @Alelvt. v AAGEl ], A= Fab, Fab',
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[1559]

[1560]
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[1563]
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[1566]
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[1568]
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A 53 8 BANAAN S Ssh e AEo Al
o] A AFEH W s EC50S S43L 4
EE 4

ARERRER DY

fu o

7V A5 aRARl )8 AAS] Y4 2F o daksd] o8 A4E 5 v, 543 s g3 Al
o] &3 H&L XFE Ao, o] H|E LD50/EDS0L.2A ®7E 4 9l 2 A8 AFE e E 53
o] npgA stk olg AX wigd A4 2 TE AFEZHE AL dolHE At Al AMEE7] Hd Foig
HAE Aep= A" 5 drk. ol#g S3tEe TR utgAs A= Ao EE As 5ol §li ED50
S XT3 M9 3 Fx o At TS o] W oA AMgHE Fo FEH B o] 8H= F
of Ao wet g2 W £ k. 999 e, A8 a3 TS AFE wjdd AR %7
o dFE F vk, &L TE oA 1650(F, AE wigedA AT w wHzlE Ry v aske]
4aE AEZHE RT Ao HA9 1/2 JAld =3t Ag g )& Xste o8 94 5
T o] mgeeE AHald 5 k. oy AR A A F83 FoAHS o] Ags AdAst=
o AR S Aok 83 U9 $E A a4 A A2etEa 9 (HPLO)C o -9 & o

G EA48 S| the AmAs 2ol Folus AAGuelA, Al 2FH e 7] A2 A
S 2910, Chow B Bebelol(P. Talalay)®) ©h ok 24 Wi(29 3% Debelolel £a [Adv. Enzyme

Regul. 22:27-55(1984) 1)l ]38 A4tE 4= 9

= (g)l " (1%)2 * (fo‘(l,;;)z

7] AeA,

(1 23 AFol, (D02 b BARE AL Ao % 19 §oln, DL Doh 2EHol 5
B x6 BIHE ARATIEN AR FE 19§, (x, % (D)) HES FARA oHE 2235 fud

A5 el ol B (S, A REY ZE)oA, R EEE dEHor 2 T3 gy 3 o HPAS
Uebd Aolth, AT vlElA] B (S, 5 BEE=9 F8)2 T 2 EF o HPHES Yehd Ao
ARk, E3EAAME oz Q&3 FHE veld Aolth. AAIE AE wiefdold, a& 002, ©]E9]
A vieebd o), av lolvk. A% MlElddS JHASte dold #EL 4 A4S iErHd FER
okt & Aotk 1xT £ (1 #FELS AsES veidla, 120 22 #HES 23448 vehda, 190 g2
71 a¥3E e

Z2gd dE aFE volLAXEBiosoft)(F= AEIA] A ZFEEH A4l (CalcuSyn) AXZEL o] 7]
A& A5t AikE 5 9l

[H A ]

A A e 1: HAEGTFTSDVSSYLEGQAAKEFTAWLVKGR(AM € W3 1)9 A4 :

100 nfola 2 & R MAFE Aelol=9o] mAF HEelol= XS Fmoc H3EF PL-Rink %4(0.68 W& =/g,
Zdv HRHEH=(Polymer Laboratories))”} ©]€¥ Fmoc 3}3S AlgeE AZEY FHEeol= A7)
(Symphony Peptide Synthesizer) Aol AA|ge}. &}7] N -Fmoc B ¥ ofbu]mats Ao o] 43} Fnoc—
Arg(Pbf)-OH, Fmoc-Gly-OH, Fmoc-Lys(Boc)-OH, Fmoc-Val-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-Ala-OH,
Fmoc-I1e-OH, Fmoc-Phe-OH, Fmoc-Glu(tBut)-OH, Fmoc-GIn-OH, Fmoc-Gly-OH, Fmoc-Leu-OH, Fmoc-Tyr (tBut)-OH,
Fmoc—Ser (tBut )-OH, Fmoc-Asp(tBut)-OH, Fmoc-Thr (tBut)-OH % Fmoc-His(Trt)-OH. Q.°oFsld, #AZ% wr$&
300G =] N-rEREANM S EA stollA 109 ol B 10929 &34 O-HlEEeto|o}&-1-4-
N, N, N, N-BlEdiE-92 sIZ2e 2 0o E(HBIU) @ N-3F0] =2 A] 4l 2 & 2ho] o} 2 (HOBT) S AH&
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ato] N-wW2 ] 2 t=(NP) FollA AAstn, 2} AZLE S 2413 §< AAset. 742 5@ et
Foll A 25%(V/V) FdEde] S ALEEte] N -Fmoc BE71E AA UG, W) AZHY

2 63] AlAgtt.  85% TFA/5% TIS/5% #olQotys B 5% Hl&Es AMEg &, dxg 59 A7k Et.00
o) AAANA FAZEE FHepo|=E ettt 2o Felol=E Y] 2 FAAZRE I, ofHEo
EY F9] 0.1% TFA 2 & 2] 0.1% TFAZ} o] 84 Cy ZH & o]z ARG o4k HPLCO 2&l A
55 AAANA =57 S5tES WA A ZA S5

opul At Wl N-dlo]| EE A Ml 2 E glo]o}E (HOBT) & NP ol &alAl71ar, Mhol wel, HBIU Hi= 0-(7-opxbul
FEgo]o}E-1-)-N,NNN' N'-HEgHE 25 AAEF LRI | E(HATDE AHEste] &/d3kA 71t}
HBTU &7dstE 91all, ofnx=4b 2 HBIUE <FA AAlel nHla] 109@Fo= FH7hskal, NS 309 Fo =
Hryetek, 7b opm|atel] gk HBTU &43tE wid 2A17F Fet 23] AAstch, HATU &43tE 9d, ofbvx
A 2 HATUS 721 A Al vlal] 109 %o s H7bstal, tholololAx gz do-lolvl(DIEA)S 209 o= H7fgh
. 7} ofu|sbell tigk HATU &4 s8tE 3A1ZE &9t AAlgth. 747} 5% 53t 4312 NP Soll A 25%(V/V) o
A2 de &NE AEse] Fmoc 3715 AAG AT, vl AEH Aboldl, #XE NWPZ 63] AlZgch. 85%
TFA/5% TI1S/5% Aol ols 9 5% HES A3 &, 123 A5 27k Et00 o JAAIA FA=Z5E
H JElol=E #@et. A Jeolng dAlEE B ARSI, ofMEUCE™- F9o 0.1% TFA 2
E 9 0.1% TFA7}F o] 8% C ZHE ol 52 AMESH= 94 HPLC 98] WA ES AAANA =53 3

FEe Wy AN FEH,

A Ao 20 HGEGTFTSDLSKQMEEEAVRLEIEWLKNGGPSSGAPPPS(A < W5 2)¢] A
100 nlola 2 & R MAFE Aetol=9o mA HEelol= XS Fmoc B3 F PL-Rink %(0.68 L& =E/g,
Zav grgEe=)7} o] &H Fnoc 38 Algsl= Axy FHelol= A7) AolM AAsT. &) N-
Fmoc B3 ¥ o}m]w=Akg HAdo] o]&3kt}: Fmoc-Ser (tBu)-OH, Fmoc—Pro-OH, Fmoc-Ala-OH, Fmoc-Gly-OH, Fmoc,
Fmoc-Asn(Trt)-OH, Fmoc-Lys(Boc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-Glu(tBu)-OH, Fmoc-Ile-OH,
Fmoc-Phe-OH, Fmoc-Arg(Pbf)-OH, Fmoc-Val-OH, Fmoc-Met-OH, Fmoc-Gln(Trt)-OH, Fmoc-Asp(tBu)-OH, Fmoc-
Thr(tBut)-OH, ¥ Fmoc-His(Trt)-OH. Q.oFsld, #AZY WS 30939 N-wEZZAND L EA sholl A
N-she] S A MR E ol ol (HOBD)H T 109) obvliat 2 109ee] s 0-lEE o]0l E-1-91-
NN, N, N-HEehlE-9ey AABTeREAdoE(BI) i 0-(7-obdHlEEtolo}E-1-9)-
N,NNN' N -HEHWES-Z2EF IAZF 2 EIAFHOEMATDE AEste N-WEI ZZt=0NP) FollA A
st HBTU @A43E 93, olnxak 2 HBIUE A AAd H8] 109=Fe =z H7tstam, NS 3083o =
A7reteh. ZF olmxAbell tigk HBTU EAdstE il 2A1F &< 23] AAlstth, HATU 43S 98, ofnx
AR HATUE 5 AAlel mal 08% e Artetn, thelclelazzde ol (DIE)S 209 Fow A7
. 7} ofusbel tigk HATU &AdstE 3A1ZE &9t AAlgth. 747} 5% 53t 4312 NP Foll A 25%(V/V) o
Ao ol A3 N -Fnoc ®E71E AAGAT. wl AZY Abolo], AE NP 63] Al g,
85% TFA/5% TI1S/5% MrolSofyd 9 56 vuS AMSS &, Ax3 d39 A7k Et00 & JHdAA X4
w2 ¥ sAAZREa, oMAEVEH Ff 0.1% TFA
1EAre 2] ALgah o4k Lol ojd) AHRE BANA o

o [o] =\ z

A 40 87 Ao AL w120 A|FE)
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[1577]

[1578]
[1579]

[1580]
[1581]

[1582]

[1583]

[1584]
[1585]

[1586]
[1587]

[1588]
[1589]

[1590]
[1591]

[1592]

[1593]

[1594]

[1595]

[1596]
[1597]

[1598]

AAe 50 7] Ao gAE &= 130l AlE .

AAe 61 at7] Ao FAE &= 140l Al

o o .,

A 70 8k7] Ao gAE &= 160l AlE .

AAe 8 at7] Ao gAE &= 1600 AT,

AAe 90 at7] Aol gAE &= 170l AlE .

T. Q ° —/z

Al 10 8H7] 2] S = 18 AlF It

) .

AAle 11 a7] Ao gAE &= 1900 Al

o
HO)J\/(O/\)NHFmOC
n

Al 120 8h7] Ao S = 2000 AlE gt
o n

HO’GJ\/N)‘H/\NHFmoc
o

Al 130 8h7] Ao S = 210l AlFgt.

Sy

AN 14: &7 A9 AL = 220 A F3T},
J
O OH
HO f/\o);\g/
AAlef 150 3H7] A19] jH3& & 239 AlFgrt.

o O

HOMOH

n
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[1599]

[1600]
[1601]

[1602]

[1603]
[1604]

[1605]

[1606]
[1607]

[1608]

[1609]
[1610]

[1611]

[1612]
[1613]
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Al 161 8H7] 2] S = 240 AlF It

0
R i
AA;AAL-AAHN o/\>’ M
n O o
o 0

gk Al 1 Al A AAd 129 SHEHE
S AAIEE W, AAd 11 2 129
S = Y S o

1 2 129 gES 5 49 Fmoc 2354

of WAt Al 149 HFEL AGeHE WA, TE PHNAE £ A 1 B A4 13 EE 159)
B FRe AT S Ak EF, o A N-Tee] tF AAS AAFE WA, A 13 )
A 159 ShiHEel 5 go Af AE EF Welol= el Aol WY 4, AAW C, K, S, T EE Y
Sao] AAE 5 ek, ol AN EE AAE wisk ol MA 13 WA 159 B = o) A
F e obvbel= AT B3l FA A4 71, 6ol AAA T AsEn
AN 18 5] Aol FEE = 2600 AT EH

o O

of ANeZE AAel 118 HFBS AHgetE W, ThE FAAE EH Al 1 wodA A 129 H5E
g F3 AET 5 A,
A 190 3-{2-[2-(2-(2- [2-(2-t-HH A THL Do) B A= 5 A |-0] HA] -] A -o Z A | HA] )L 2 5] &

B I BT

(o) o
/ko/u\/\o/\/o\/\o/\/o\/\o/\/u\ok

2H WH(A0)=(0. Seitz) ¥ FZ(H. Kunz)e ¥ [J. Org. Chem. 62:813-826(1997)1)& AR&3}o] H A
eSS Axsgr. e 270 YEF F45% THF(200 ml) 59 HEID (LA Z83)(47.5 g, 244 2

g8 §olA Hhsta, HEFo @l g9 wAx wwstdvh. 1 oe, HY ola Aol =

g, 730 MBS Wreta, ALdA 29 Bk ALAoR wwatdr. HY ofadyolEe] ® 2 wjx
(94 g, 730 TYE)E H7lsta, 29 ¢ AEHoez wdksdy. g0 INHCIE WS TEES 347

713, g olAHo|EZ FE3FATH3 X 150 ml).
_]

FAz 71 S ¢ ?i *ﬂié}i It HEF Aol AxAZG. AASE sl 3deds SEAAA =
BRES A dA =N FEGlen, degt A Zds A&kl FAAZTH42 g, 51%).
AAle 200 3-{2-[2-(2H2-[2-(2-FFE A el FAD -0 A [-oll F A ol 5 A)) -l A | -ol| 5 A - 2 9] 24ke] ¢
3

o o

U420 ml) FE] 3-(2-[2-(2-(2-[2-(2-t— 3 FA TR =0 5 A] )=o) 35 A] | -0l H4] 0] 5 A )= 4] ]-o] H:4]}-

x4 -HE A AE 6 g, 18.6 BB $0E Ag % ol SR, Eehe) BT 0z ob EAHES

g A7rsslth. A2llA 3A%F -, L= EE AASE stelld AAstaL, AF=E old oFAEHO]E(50 ml)

9} 5% FEAF UEF &9 Atolo] FuwjAZTH. 1N HCIE 4 < AAFA7]3, NaCl2 £33 F, o
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g ol Ho]ER FEEAUTHB X 50 ml). FHA {7 T& 5=
O St st AR EAS AAstAN BEES FA AARA FEsglen, WAl wel a1y stE A
(3.8 g, 82%).

i

(e

o

.

2

)
|

Al 210 3-(2-{2-[2-(2-{2-[2-(4—{2-[2-(2-" E-[1,3] o] & -2-dmE)-[1,3] ol &
AL 7P D) -l F A [-l FA] J-o| ZA)) -0l ZA |-l S A }-ol HA] )-Z 2 9] 25k 2] §Hd

HO. o o o N ?
\g/\/ ~ o TN N A \/\lc])/ <O\

Qo
\/

3} =2
Ed-2-dve)-[1,3]cho| FET-2-d |- }-HdolR1(0.3 g, 1.4 EEE) Tol &3A1%1 F, EDCI(0.28 g,
B EEE)E AR2oA "It ARelA 1A &, RIS B2 AlFsta, 3 YEF A dxAIA

. S FEAT A, tolFRRME Q] Fo 1 WA 15% veeS Abeste Aggr A 29 A
AN A ZA SHES HOEZA F5IATHO0.47 g, 32%).

2E 3TE0.6 g, 1.8 DIE)S tJo]ZFZZWE QA0 ml) L 4-{2-[2-(2-"&-[1,3]t}o] &
1

A el 220 4-{2-[2-(2-D-[1,3]cho] & & ¢h-2-2A | ©)-[ 1, 3] tho] & & ¢k-2-91 |-o] & }-s dohl o] A

M 1.TMSO  OTMS M
O.N THo > HoN O

2. H, Pd/C
29 o8 Axyd EgaTd 6-(4-volER-HY)-IAQ1-2,4-to] 2(3.7g, 15.72 HEE)S FHAI7IL,
23k CHC1,(20 ml), o]o]A HIATMS o €#l 22 2(38.5 ml, 157.3 m1)S 7] Zetxzo] Arista, AAE
fAEg ofZ 3 sho| A WHkEFHA -5T7HA] W¥ZFEkl . TMSOTE(300 n1)E Whg E3&d H7ista, §4&
-5Co A 6A17F Heb wwpkakgdtl, WSS (10 ml) & AAHA AL, L3} NaHCO; ol vk, Z3E
< EtOAc® FE3ta, f71 & &, 952 A, AXA7IINaS0), FFst FA uAE

Aoz Este] AF Fee A M 1A(3.5g, 20)E FEINLH, oF
° a2 2 87](Parr shaker) AollA F423A)F

)
)
>
=
o
rﬂ‘.
oo
it
tilo
i
oY
o
(m
B
[
Gl
ol
o,
)
;:_1‘
ol
ol
R
o
N
it
N
o
(m
il
@)
&
=
=
=
S
==t
i
(i
By
ol
ol
X
X
Y
of
ol
R

LdEA F50em, GA| stolA s}t

)
2
)
Ho
N
o
tilo
off
o
ol
2
=5
2
ot
i)
o
=
N
()]
%

—
o
(=]
=
tilo

3

] O
O,
)W\@\ [o) [0}
H e}
@A 10 6-(4-ol ER-Hd)-NA|Q1-2,4-T}o]2(11)
(g 9 A AxHEYgow, 27 A3 dlol(magnetic spin bar)7} FFH]E) wHE &7]d H Egslol=2Fa
2 glF yololol i~z 2 Holulo]= (2N FHE|¢l/EMA/HEL}So]l=2FT; 69.4 nl, 138.9 B E)E AU}
sttt S -78T/HA W7skglth. HE Q-2 4-tho] (7,13 nl, 69.4 EEE)& AH7bstal, &
Zol 78T oA wwalgtt. 4-UolEmwlE HEnlo]=(15.0 g, 69.4 LI E)E o A7l
S 12T g /olHE 22FE AAS L, AL7kA] F2A7]a, 16A7F FoF mukskd <
7HA W4ska, wgS 1M HCIZ AAAIFH Y. HESSo =2 FaS 739 stolA A7 z )
S golFREMEl Fol &aA7]a, M HCI 2 AF= AYsdu. A4 FES U] golF R cle
Z AlFsATE. A o222 ER TES AFRATI A NaS0y), A stol A A A Y. 5% WA 15%
oAlE olAE|o]E/SNACS ALg3le] Fuf Zel4 2 A=nEIHY(FCOE AA st A4 3EES =53}
AtH®.5 g, 52%; A wA). HNR(CDCL): & 8.14(d, J = 9.0 Hz, 2 H), 6 7.43 (d, J = 8.4 Hz, 2 H),
§ 5.45(s, 1), & 3.06(t, J =7.5Hz, 2 1), 6 2.64(t, J =7.8Hz, 2H), & 2.04(s, 3 1).
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S 20 4-[4-(3,5-T}o] A~ ) -H d 7l o A |-HE| 24H(12)

HEZSto| =25 200 mL, 6-(4-Ho]EZ-Hd)-FNA91-2,4-1}0]2(8.0 g, 34.0 HE|&) E tho]slo| =2~
) gh-2,6-TFo] 2(3.88 g, 34.0 HE=)S vk &7)d HIleqlth. whE 875 of=o R 33] HAskr).
ZetE (4 g4 A 105%) F 200 mge H7KsHTh.  wHE 8715 oA ofE2o R HAsa, HME
(balloon)& &3 HEd F42E EYAZAT. EAE 16A1F S Aol wnksigitt.  F4E 7S 3ol
A AAsEAL, SulE Aol EE B3t oo o9& AASY. HEZSI | =2 FaES 7 slell A Al A s
EA 33E(10.5 g, 97%, FA 1A)E S5,

S 3: 4-[4-(3,5-T}o] A~ 2)-HA I 7 o A |-HE| 24 2, 5-tho] &4 v EE-1-d o~ (10)

! EL s AzHoH, 271 et Rl THlE) ey 271
4-[4-(3,5- Tl Sa-3A)-sl 7M. A |- E] 24H(10.53 g, 33.0 ®el=), N-sfol=5A 4210 =(3.8 g,
33.0 ®ele) # I-[3-(Holvdor| ) LR ]-3-cdrtuttolo]n e sto]mrFReto]=(6.3 g, 33.0 U
=) H ool FREMERI(250 nl)S H7FEAT. SNE Ah sl AEolA 16414 Sob ke F, 10%
AEEAL, fgE AFetal, AXAZTNaS0,). el F 2R RS e stel A A skgith. 70% e o}

|

AElo] B /3 M S ALgahe FCColl o8] TAl 35S FSotATHT.4 g, B4 1A, 54%). H NMR(CDCL,):

§ 7.87(s, 1 H), & 7.43(d, J = 8.4 Hz, 2 H), &6 7.12(d, J = 8.4 Hz, 2 H), & 5.46(s, 1 H), &
2.89(t(& m), J = 8.1 Hz(toll Wisk A), 7 H), § 2.73(t, J =6.0Hz, 2 H), & 2.56(t, J =7.2 Hz, 2 1),
§ 2.47(t, ] =6.9Hz, 2H), 6§ 2.21(p, ] =6.6 Hz, 2 1), & 2.04(s, 3 H).

ARG 230 3-{2-12-(2-(4-[4-(3,5-Tho] & 2o 2)- b2 Q1 |- HHE D opu] ol 5 A0l 5 A] 10 4] )
S23 e 2,5-the] S5 B -1-9) o 2E, (20)9] P

o Q
[} [o]
N/O\"/\/o\/\o/\/o\/\NJk/\/U\ /Q/\)‘\)'\
Y N N
(¢}

A 10 3-{2-[2-(2-3to| =F Ao F A - FA |- HA] }-Z 2 9] 24  t-FE o 2=H

a 75 (Em)S 0ColA THF(100 mL) F<] oAl t-FE o ~E(6.7 mL, 46 Hel&)e}t 2-[2-(2-3fo| =5
f\l—°ﬂ%f\l)—°ﬂ%f\l -l 'hE(20.7 g, 138 HElE)o] uwk g Hrlsta, EdES WAEF wuksigith.
Sl AL, 79 22U Et0Ac(100 ml) o] LA AT}, |7 =& B(3 X 50 mL)E A A3+, Na,S0,
dell Al EA7IaL, BulE HF Sl A AXRAIA SdS FEIIGoH, o= thg WA A} o] ALEE =
EA FsHEe sidEk. (M + 1) = 279.

GA 20 3H2-[2-(2-EAAE T I EA - Ao SA ol SA }- 2 29 24t t-Fr e o 2 F

o ~E(16.3 g, 58.6 L&)t Fd 60 mLo] wwF §M(240 nL) Fol A7bstal, EFES PAEF Wk

E2 FEdo]=(22.3 g, 117 P E)E 3-{2-[2-(2-3lo]| =EA]-o| B )-o]| B A] |-o| BA| }-Z 2 1] &AL t-H
] H
Aok, WSS E(300 mb)E AAAIA, 7] TS EYsd. A FE CHCl(2 X 100 mb)=

Z239 . XA §7) =S HCL(IN, 100 mL), E(100 mL)ZE A HsFar, Na,S0, AdlA AxA 7|1, &wE
AE FolA AFRAA 2de 5315809, ot thg dAddA e Zo] AgEE A 3gEe sdH).
(M + 1) =433

@Al 30 3-{2-[2- (2o} - ZA ) - H A |-o HA }-Z 21 24k t-HE o AH

NaN;(35g, 538 HE]&)& DMF(150 ml) F9] 3-{2-[2-(2-EAA

ke
i
Ao

A=Al FA])-oll F A ]-ol FA] )= 2 9] 24t

t-FE ol2=E(20g, 46 BE|E)e wmyk Ao Hristm, WHEES WAIEF wRkeTh. wESES 2(200
mL)Z 3Asar, EtOAc(4 X 100 mL) 2 F=39c. 7] 5 (100 mL) 2 9<(100 mL)=E A& sbar,
NasS0; Aol AzAAT. SujE AT sl ARAFA 2dS F53%uY. ZAY aznEady

(EtOAc/Hex(1:4))E st 2UE& F539om, o= 3-{2-[2-(2-o}X| m-o| HA] )-o| HA] |-ol B A }->L 2 )
22k t-He o2 sFaAcH((M + 1) = 304). o] 99S& F2(1 atm.) kol A EtOAc o] Pd(¥a 4
5% AH&ste] 3del AA FAaIAFT. FulE oo o3 , SulE 2F st A AASEY Y
S FEsI9oH, o= XA shetEol st + 1) = 278).

-129 -



[1636]

[1637]

[1638]

[1639]

[1640]

[1641]

[1642]

[1643]
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WA 4 3-{2-[2-(2-{4-[4-(3,5-T1 0] & 281 2) -5 D 71k @ o |- E| R opu] )0 4] )0l 5 A] 0] B A] -3 2
e -3 o 2

CHCL(10 mL) T 4-[4-(3,5-tho] &4~ 2)-Hd 7 A |-RE| 24 2,5-Tho] & 4a-TE8d-1-YU o AH
(1.5 g, 3.6 2E &), 3-{2-[2-(2-o}] -0 BA])-o| HEA] |- BA| }-Z 23] 24 (-FHE o 2H(1.0 g, 3.6 ¥
g/ Z) % DIEA(1.3 ul, 7.2 ¥€gE)e g9S ALor HALEE wwegdtt. |WE 2T oA
AAst, 23 FZefE 2T (Et0Ac/MeOH(95:5)) 8 Al&3ste] 7/ A& AHAANA EA FFES FYst

LAZA FEIFUG(M + 1) = 579).

S 51 3-{2-[2-(2-{4-[4-(3,5-Tho] &2 2)-o I 7haE0. 9 -5 E] & ohv] 1 ol HA] )= 4] |0 5 4|2 2
5 &2 2,5-Tho] & 2-3] B2 W-1-9 o 2]

3-{2-[2-(2-{4-[4-(3,5-T}o] & A~ 2)-H I 71 2 A |-FE| Holn| i }-of| A ) -o| ZA] |- A }-Z 23] 24t t-
HE o] ~E (400 mg, 0.692 WE)E TFA/CHLL(1:1, 3 mL) Fol L7, EFgES A==
WHESFATE, UE AASIY 2dS AP FHAZA FESGT. o] Y-S CHLCL(4 ml) - DIEA(569 n
L, 3.09 28]%), N-3lo]=EA)AlAloln] = (119 mg, 1.03 ©&E) 2 EDC(197 mg, 1.0 &) ZFo] LAY
T, EFES WAEE wuksholc) H% AAs L, Zel A=vlE 129 (Et0Ac/MeOH(95:5)) & AM-&-3}o]
F SdE GAAA BA FFEEA LS FEIUTM + 1) = 620).

AAlef| 241 h38c27] GA FA 3} 3= A

O.i.,

at7] Aakel o3| élf\hﬂ 16 2 179 8-S h3se2e] AAAZ & Atk TAFOE %%
<2 &4 h38c2 e ®A3 =9 10 mg/ml 95 &4 12 plol Hrbsta, A4d &

A7E ok AeolA fA3ATE,

2] (C. Rader) 59 #3& [J. Mol. Biol. 332:889-899(2003)19141%= h38c2¢] Az W F s FAEH
drgsta 3 °of Fx THeM Ax, An B WHES olst s dE .

rO
N
o
rO
N
=
Ho

A2} DPK-9 B 21zt T, AR JKAZ FboF A 7P =91 QIzEE 93 FHow
AREEEAL, AT Vy AR DP-47 R Q17 Ty A JdE n3sC29] F bW mw|Qle] 1ktskE 9 ZAC

2A ARt A 2 = b =l Ul e =4 7] Wnk ofye, FHLE Sl ofs) gojw
uhel e wE AR AA F9(CR) 7S m38C22F-EH 3t 7 Aol g EE S th(graft). ZIE
gy =72 7)ol Mele nh9 pAb 33F12 Fab(PDB 1AXT)9] A4 Fxo] 7123 4 v}, mAb 33F12 Fabs
7hA S olel A m38c29t 92% AP FEAS zta, 593 (DR ZdolE zreth. ol%o], 33F12 2 m38C2 Er}
= AR S 248 Zed. adEgd 374 Av)e A @A) 5 2 F A7) TR o] FojAy,
m38C29] ZFull Aol FAHFH o Tz AR Foss AoE Hol: V|5 EFeTh. o] 52 m38(2

of vk-&-A TholAl, Lys & XEFsH, ol FA =74 9 3(FR3)o X3}, vl mAbs 33F129}F 38C2
Abolol] WEE 670 27, Ser . Valo . Trp . Trp 2 Phe & Lys o e obu]w 7)o 5-A w7 o]

A4S, o]= @y wE kst A BEHATH. Lys & o mAbs 33F12 2 38029 wO] AZA]

712 23 F-99 71AFe] ZAg. (DR &A7]9F o], b =4 7= o] xAS Ak, ol&
FolA, A7 2A Aol Leu , Gln, Ser , Val, Phe , Val', Ser . Glu , Gly , Tle 2 Thr 7}
JH =" A

e

AztstE 7 ZHlS 1 EW =l Ck ¥ Cpl3 §FAIFSEZHN, h38C2E %714 o] Fako] Yol A
B FabR A AT L ovhg, EAHF AE U] QI 1g6l wdS 98] Z2E PIGE WE]E ARS8
o] h38c2 FabZ R E h3se2 IghZ HAANZAT. ANHoz FA7AH o7F 2037 AE2RH e FHAS A%
& awd Ao U3 W3k AmulE el AeAon . o2 oldl ok 1 mg/L h3’C2 IeGlo] FEHAYG. =

=+ SDS-PAGE ¥ o]ojx FwiA] EF A (Coomassie blue staining)ol 2o]8f EH3}A ).
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A0 E atete

(o] o
/K)\/\@\ . .

N)l\/\/u\
N OH

i

M
ii
(o] (o]

B-tolAE FHFE - m38c29t B-UolAEL FH Frtol o FAW dojnj= A
W EFEE zZrE=th. m38C2 1gGet #-AFSHAl, h38C2 IgGE B-tholAEThe d3)d
FF=E Yepl. —O—*é o 24, h38C29t U3 IgG1 OP liElr (i Sotype)%
(e}

k. B E}olﬂl%ﬂ m38C2 2 h3gC2ste]l Adtel A=A nHwE ), AAE ﬁx@ 2 ELISAZ A}&3}3iTh.
FAE B-tho]AE(2) 2 B-TelAER)Y FEE T/HAZIHEA F2H st 117g3hd BSA-HEE B-rhel

tiste] AT, BEZ] BY s e B-tholAIE ()] oA 38m(m38C2) B 7.6/m
(h38C2)olAar, B-tFolAE(3)l oA 0.43m(m38C2) X 1.0pm(h38C2)o1ReH, o]= mpg-2 W <lztsle
oA FAEE B-tholAlE Ad 5AS Ve 3loltH(=E 6

Az 2 W

Gl

m BN
o
=41 N

xR 28 - A8 dEak4 A vp$-2 33F12 Fab(whd dlo]gl W= ID: 1AXD) o] Z2A
2ZA AR s BEE 93] h38C2 Fabd A EdS AT, wl§-2~ 33F12 Fabel
2.15A 9 #AmolA me =4skgich.’  INSIGHT 11 2 Ego](Aaz]=) U HOMOLOGY RES At
2~ 33F12 B 38C2 obrliedt A& st M = nk® deddel FAHAR. o= 27
QLo A 22678 obml At 5 197 *13 olahat, 0154 (RS 5U3 dols et 1Eo £
oo, 38C29] A-sli AA Fxell o8 dEE wpep o], 27 Fx Evh I 7=

E ) d71Ee Eqdielstste] h3sC2 obvledt M dAsgla, SHEE BT Aol
AAEAJ . oA, FHE & Fo] A HAshA ol I Tl H
INSIGHT II4] DISCOVER E&E& AM&ste] 7] 2as HAaslslgir).

BN ot
wy [o

mRﬁobo
ﬁoﬁim
= ooff (B 4

=)
O K o

rll
N
W

g

>
>
ofo
o

h38C2 Fabe] T4 - m38C29] 7FA A3 2 F3 Tvle] ME(Z7 AEvE 32 2 33), 2 A7t v AE
DPK-9(ME® s 36), JK4(AMEHE 38), DP-47(AEWE 37) B JHANEHE 39)° AMA[F=x: V BASE;
http://vbase.mrc—cpe.cam.ac.uk/]& AR§ste] Z47F Q1zkstel V, 2 Vo 34 oAEZE g F5E &7
I FEESEel =g fAlE T, AE NXS/TE Fid N-=2lzdst H9 2 Uy Algk F¢] HindlII,
Xbal, Sacl, Apal® Sfile= AAAIFHTE., oJxdwl= JdefE] ML A]2~=(Expand High Fidelity PCR
System) (297 Ed &2t A2~ =(Roche Molecular Systems))S Ab&3le] P(RS e, Qztstd vV, &

JuarEdeEel=s usd 2o L E¥3 Ax@EHY T &9 [J. Biol. Chem. 275:13668-
13676(2000)1); h38C2L1(Al2~;  5'-GAGCTCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGTGACCGCGTCACCATCACTTG-
3NAE H3 85); h38C2L2(SHE] Al 2~ 5'-
ATTCAGATATGGGCTGCCATAAGTGTGCAGGAGGCTCTGACTGGAGCGGCAAGTGATGGTGACGCGGTC-3" ) (A9 W& 86); h38C2L3(Al2;
5'~TATGGCAGCCCATATCTGAATTGGTATCTCCAGAAACCAGGCCAGTCTCCTAAGCTCCTGATCTAT-3" ) (M W& 87); h38C2L4(2HE]
A2~ 5'-CTGAAACGTGATGGGACACCACTGAAACGATTGGACACTTTATAGATCAGGAGCTTAGGAGACTG-3' ) (A& W& 88); h38C2L5
(A2;  5'-AGTGGTGTCCCATCACGTTTCAGTGGCAGTGGTTCTGGCACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCAGTG-
3NAME H3 89); h38C2L6(QFE] Al 2~ ; 5'-
GATCTCCACCTTGGTCCCTCCGCCGAAAGTATAAGGGAGGTGGGTGCCCTGACTACAGAAGTACACTGCAAAATCTTCAGGTTGCAG-3" ) (M E W&
90); ¥ L etgAl~ Z (ke 59 F& [J. Biol. Chem. 275:13668-13676(2000)). <17+3}d V, 281

FHeEol=E g9 2o H 93 AxEFHY 59 A [J. Biol. Chem. 275:13668-13676(2000));

ook

_(l;“)r
o]

of
ﬁ—’

[O mE\L Z
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h38C2H1 (A2 5'-GAGGTGCAGCTGGTGGAGTCTGGCGGTGGCTTGGTACAGCCTGGCGGTTCCCTGCGCCTCTCCTGTGCAGCCTCTGGCT-
3NAE HT 91); h38C2H2(HE] Al 2~ 5'-
CTCCAGGCCCTTCTCTGGAGACTGGCGGACCCAGCTCATCCAATAGT TGCTAAAGGTGAAGCCAGAGGCTGCACAGGAGAG-3"' ) (¥ W& 92);
h38C2H3 (A4l 2 5'~TCTCCAGAGAAGGGCCTGGAGTGGGTCTCAGAGATTCGTCTGCGCAGTGACAACTACGCCACGCACTATGCAGAGTCTGTC-
3NAE H3 93); h38C2H4 (SHE] Al 2~ 5'-

CAGATACAGCGTGTTCTTGGAATTGTCACGGGAGATGGTGAAGCGGCCCTTGACAGACTCTGCATAGTGCGTG-3" ) (AE W& 94); h38C2H5
(AM2s; 5'-CAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGCOGCCGAGGACACGGGCATTTATTACTGTAAAACG-3" ) (M ¥ W=
95); h38C2H6 (QFTE] All 25 5'-
TGAGGAGACGGTGACCAGGGTGCCCTGGCCCCAGTAGCTGAAACTGTAGAAGTACGTTTTACAGTAATAAATGCCCGTG-3" ) (M W& 96); H
ZH3 Qe 59 £ [J. Biol. Chem. 275:13668-13676(2000)]). ojAEz7 % <Qiztstd v, @
747 Q17 C B Cyild 3, 53 24 2 F dHe §38H, g9 59 4 [J. Biol.
Chem. 275:13668-13676 (2000)]; ®}¥}2~ 34 5¢] £3 [Phage Display: A laboratory manual, Cold Spring
Harbor Laboratory, Cold Spring Harbor N.Y. (200 Joll 7149 wmie} o] spolx|nj= WE pComb3X] =
Sfil-2=d ¥t Aesk h38C2 A9 2= %%% 51’4%]7]71 9, Fabs sfopx] Aol vpehlar, BSASH
AgE 24" B-tpolAE(H) UMl gk i3 (panning) o] 1ehe-=ol ) Adesdvt. 7H8A Fabs: @Y
FrorRH Azxstn, 23 FARA AEFuFdol HSATA (AL olFw=l M A R #E =(Jackson
[mmunoResearch Laboratories))} A 3d Gub7 -7t Flab')2 EE2G FAE AHSS ELISAY| ofs8)] 2
g JW-BSASte]l Agtel tis] Aldatsict. d FE A H T dss AES A7 Zepoln OMPSEQ
PELSEQ(H}R}2 34l 59 &3 [Phage Display: A laboratory Manual, Cold Spring Harbor Laboratory, Cold
Spring Harbor N.Y., (2001)])& A}&3 DNA A A3}ol] &l #A138le] h38c2e] ojAEed vV, 2V Ade &
13T}

h38C2 1gGl9 T4, A= 2 AA - h38C2 1g619] EA-F 2dS & A 7148 ¥ PIGGEE 59
3 [FASEB J., 16:2000-2002 (2002)1)& AR&3Flth. X/ @& WE PIGG-h38c2E &= 2300 o A] & o]
ATk, 9kb H“Et 25 (M =2y A 3 fFrd 4 y1 2 A x 2 JHES 2§
o}, Zzglol PIGG-h38C2H (Al2; 5'-GAGGAGGAGGAGGAGGAGCTCACTCCGAGGTGCAGCTGGTGGAGTCTG-3" ) (M ¥ W3 97)
2 GBACK(Wu}2 34 59 &3 [Phage Display: A laboratory manual, Cold Spring Harbor Laboratory, Cold
Spring Harbor N.Y. (2001)1)& Ah&3&te], spobx|m|= ¥ pComb3Xell 4 h38C2 FabZHF-E] 9] Vy ko3t MAS
FEA 713, Sacl 2 Apal2 Easta, HAsA EdE 9WE PIGGHE Z29sSitt. =Zgko]d PIGG-
h38C2L(Al2:  5'-GAGGAGGAGGAGGAGAAGCTTGTTGCTCTGGATCTCTGGTGCCTACGGGGAGCTCCAGATGACCCAGTCTCC-3" ) (A Ed W &
98) = LEADB(®}®}Z 3A4] 52] #3 [Phage Display: A laboratory manual, Cold Spring Harbor Laboratory,
Cold Spring Harbor N.Y. (2001))& A}&38ted, Folx(n|= ¥1E] pComb3XollA] h38C2 FabZF-El9] A3 <& 3}
LS SEA7]a, HindlIl ¥ XbalZ ®38la, o]v] h38C2 FHE dfsle F4A3 Ead AH PIGGbﬁi
Fz29sdt. FA 2 FHF PIGE W FAHES o). FEo] #5 SIRE(LEZFEFA (Stratagene))ol A 53
Al71a1, QIAGEN ZglAm= WA 7|ER A%l tl.  h38C2 1gGlS @ EFEotd(Lipofectamine) 2000(21H]
EZa)S ARS8 Q17F 203T AlEe] AAH FHARAN <938 Ax¥E FHF PIGG HNEH FTAEZHEH
Azspolet.  FAAAE MEE RPML 1640(38to] &2 (Hyclone)) 9] GIBCO 10% A 3]-%2 1gG(<0.1%) FCS
(I ERAD A 275 Sk FASAT. o ARF F<F, WA E FAstaL, 33 Aw|Egiet. FAE WiAE
ANzt eE A HiTrap 29 (9WAF Blo] @ Aol ol A~ = (Amersham Biosciences)) o] 3} A2viE ey
T3ttt o83 AA GAR, JAWE=EX nlo] 2 FE U E (Eppendorf BioPhotometer)E AF&3}e] 280nmoll
Me] Fet A s SgdtowA A4E niel o], 2,300mLe] FAE WA ZHE 2.45mge] h38C2 1gG1S 5
3 tt. &gfol=-do]-glo]| A (Slide-A-Lyzer) 10K T4 7}H E (3] o] 2 (Pierce))ol A PBSol thdk F4 & &
EgtxZa]-15(Ultrafree-15) 94 =¥ X (UFV2BTK40; L2]XEo](Millipore))E AF&3le A& 760 pg/mL=
FEAZIAL, 0.2-m oA 2T A= (Acrodise) 13MM S-200 A= DE(E(Pall) S S F o383t
= 5L 2.13mg(87%) oAk, AAE h38C2 1gG1S H| Al SDS-PAGEC] o]o] Fwpr] BF Moz 3] 0}
Atk

doful= A - A (h38C2 161 =& bl2 IgGD)E B-thol ALl 25m FA AF F9 2 125m -t}
OJAIEY HFT L2 HIUISIAT. V] £}ES A4 108 T8 F2A e ¥, SO0FTmax Pro &~ZES]
oJ(MA 3.1.2)& AT A E 2 (Spectrallax) Ee2 384 UV ZHolE #&7|(EeEet Tupo]az=
(Molecular Devices)) AollA IV 2HEHS F=53}31t}.
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A - gy AHEA g 3, BE g8 FAHolE 4=3tE A¢(pH 7.4)o|AY.  B-tolAE
= B-tolAE(111)(B0ul) = 3o 2 x NS 50409 A (h38C2 T+ m38C2)ol H7Fs &, 37T
17t B A3, £d9& mIigor 35, A9 42 FEE 0.4 WA 8nMe] A
A3, B-thlAE(iD) T B-olAR(i)e HE FEE 22t 100 H 100 2 10 WA 10

Moldth.  F~EH(Costar) 3690 969 Z#o]E (39 (Corning))®l 77kl A< TBS %o B-Tho]AE(()e]
BSA A&A 100nge-Z IHEAH L, o]ojA], A& TBS T2 3%(w/v) BSAZ A H T, o]oJA], 50u02] A/
B-tolAlE EFES HMS F, AGaFdo] HZATHAS Hed A4 -3t Fe g6 ZF2E A
(Pierce) v E7] &-v}9-2 Fe Igb ZEE29 FA(AE olF=gAA drgEZ =) F el 5009
1:1,000 3]4] & @7}8}91@. oJolAl, 5009] ABTS 71& &S H7beplvh. Zzke] H7b Apolol], Ed|o]
EE dal, 37CAAA 1A7F B¢ d=Age &, dol3td L0=E 53] AFsGTE. B-tho] AEH] ojugh
W% 2Ad3 ol o]=2x] &g w7hx](0.5 < Ays < 1.0), 405mmell A9 SF=E 44 714" uve} Zo] &

gegeleth, 717he) Wel A, BLISA Ad(v)e] B8 eAE 8] A2 Abgatel Areterh.

SO M
lo

At

]
4

vi=(AA) / (A) (a)

7] Aol A,

AE B-tholAES H-A slol =54 ELISA F3kolal,
A= B-thol AT EA stell F5E FF=olrh,

17F A% dwde] A9, 784 B-telAEU)T A A dHe v A, a2y, g6 A
= 27}olar, ELISA A28 ooz git=d A EAs ot dAFa, 17} A s oA E A
=th wEkA, d7] 29 271 A 9 e A~E]E A (Stevens) RAS AT

f=Gr) (b

3l7] A& Agste] PRy HE dY A4S S ([ref. 3712HEH HdH):
-1

fi=fat(fao—f12) (14K o0) (c)

7] Ao A,

A7) WAL, K el A sxrY 108 o) ¥ 2 Aew Agsnz, dr] o2y A-H K wk
AR FZA Ky, fag B {402 AFESE Zgojtfag]x

0.5, oPE¥ (Abelbeck) AZESoe] MY AxAF 24 RS A8stel vold

2 24895, 7] A2 AEsel EFAAT:

foon=(fi~T52)/ ({gg-T22) (d)

o oelg JlEel REFe FHHAG. 2AtR

A Ao 26

20~ AZD Heloln = HA S FAPE = 2990 A},

[o]
N
=

\/\O/\/O\/\n’n
[e] (o] N
\©\/7)r R

A Ao 27

- 133 -



[1674]
[1675]

[1676]

[1677]

[1678]

[1679]

[1680]

[1681]

[1682]

[1683]
[1684]

[1685]
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290l AAE HAS A AREE = e S WP E Lyse S = 300 Al

A Ao 28

Fetol= o] F4 H¥H Lys Z71E Bl = 29904 A" 20-9AF AZD Edloln|= HA AddE MIE
HE 229 GA 73} Felo|=2 FetE GA FAIA-HA AFAY 4L = 310 AAFT},

A A o] 29

FAelol= Yo F4 HIPH Lys I7]E B = 299014 JMAIE 20-9xF AZD ZEojuj= A AAH MIE
H35 329 GA F23 HAelo|=2 Z3slE GA FAA-I7 ATAY FAHES & 320 AA T

AAle 30 Al ol GA EH S fEtol=-vizE ded B 543}

Ae s 13 Ad s 29 GA 233 FE|=E a] AAd 1 200 AR FLe dvk HEES AL
&3to], Ad HE 1 WA 769014 JHAIE ofw A M ES b= GA 243 el %
= Ag/d/\]%h:].

& 1 WA 13, 32, 35, ¥ 40 WA 47, 49
o
=

A@w W ol B xﬂ-lifa %3 BulE AFstels AY W
. # Qdad BaGSIS) A

W=l 51, 53 WA 55, ¥ 57 WA 632 GA %43} HEle|=9] T A
& AHE-3le] AWoPOﬂE} QokslH, FFIA U GA FF 3 HElol =2 o % ol Al o]z} B AIE wiF
Ao H7lstar, Az Aol wet dEY F£ES S 9 BHE AESUT. 479 HEpol=

o sl BC50S AMtslATt. o AR A

[ III]

GA FA g AEol= EC50( )

g He 1(GLP-1 7-36) <10

AE Ws 2(ag-4) <10

AE W5 3 <10

A HE 4 <10

g e 5 <10

A8 WME 6 <10

AE We 7 <10

A8 M 8 <10

AE W35 9 <10

Ad WaE 10 <10

Ad WE 11 <10

Ad WE 12 <10

Ad e 13 <10

Ad WE 32 <10

A8 MeT 35 <10

AE He 40 <10

AE WE 41 <10

A S 42 <10

Ad WME 43 <10

ML T 44 <10

Ad WE 45 <10

Ha H3T 46 <10

Ad WE 47 <10

A WHT 49 <10

A4d ¥ 50 <10

g W% 51 <10

A8 e 53 <10

Ad WE 54 <10

X4 Mz 55 <10

A8 Me 57 <10

Ag H3F 58 <10

Ad WME 59 <10

Ad WE 60 <10

A WE 61 <10

Ad WE 62 <10

Hd WHE 63 <10

Aol 31 Al U GA EA4 st fetol=-" 7 AETA-wE & 2re] 543
AE WS 1 U 769 GA XA 3 HWEFe|=F vhder JAo AAste] GA x93t FElo|=-HA HIAAE A
AAZRT. Ad WE 3 WA 5, 14 WA 33, 35 WA 37, 57, B 63 W] 729] GA A3t FER|=E AA4

260014 d® 20-9AF AZD ZeEolv| = FA("20-4 A AZD")ell AAstglen, o= 7] FxE Zeth:
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SIIS351 10-2012-0083510
O O
tN)K/\@ o ° o
NJK/\O/\/O\/\NJI\/\)Nj
V
o
e *?ii 22 ® A9 U= 329 GA A3} HAefol = gk 20-914F AZDE ] fEfol=e] A W& 77t
ol

= 26 9 270l e A g

2 379 GA E33} FElol=2 10-YA AZD ZEloln= FHA "10-UAF AZD"o] AAE g o, o

Ho 379 GA FA43F fete]l =g 13-UA AZD Zeolv]= ®7] "13-dAk AZD"el AAskglen, o= §t
EE .

0 o)
) Q \
NJ]\/\/\/N
(o]
35 % 379 GA EA 3} FAelol=F 16-UAF AZD Teloln= HA "16-YA} AZD"o| AAsH o, o]

0]

0] —
oth}

o

V

o
O,
E\,J\A@\ o 0 o
NJJ\/\O/\/O\/\O/\/O\/\NJ\/\b
(o]

Md s 33 9 379 GA 43} fetel=E W7 "Gly-AZK"oll dAAstglen, o= 7] FxE Zeth:

o (o]
t”ﬂ\/\@ka,o\)?OH

1, 33, 34, ¥ 36 WA 379 GA ¥2 3} FElo|=E HA "PEG4-Glu-DK FA"d AZAsF o, o=

Al W 2532 FHE ASstE s ols GA BHA-"A AAe 8-S, AAld 270 71AE SIS A
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45 AHgs] AT, "JAC dig GA BA 3 FElol=9o HA AXE AAS ] g FE 93 AE
(tethered walk experiment)S 9afl, 20-gx AZDe]l GA® MY HE 4 WA 5 2 14 lHX] 319 GA %23}
FEPo] =R o] ol HIFAE AFESITE. o5 ZH7te] HElol=E o] YAA = 30004 oAk B2 o)
wel F3 HPd Lys 2715 SR, o] Ade] Ax= d47] F Vel Al

[¥% 1V]
GA EAspAl-" 7] 3 5HAl EC50( M)

A HE 4 - 20 A4A AZD <10
A WE 5 - 20 AA AZD <10
Ad ME 19 - 20 94 AD <10
A % 20 - 20 9UA AZD <10
Ad HE 21 - 20 97 AZD <10
A WME 22 - 20 YA AD <10
Ad ME 23 - 20 9A AD <10
MA #E 24 - 20 94 AZD <10
Ad HE 25 - 20 9= AZD <10
A ME 26 - 20 YA AD <10
Ad WME 27 - 20 94 AD <10
Aa #E 28 - 20 A AZD <10
Ad HF 32 - 20 9= AZD <10
A WE 37 - 20 YA AD <10
Ad ME 32 - 10 94 AD <10
A4 #ME 37 - 10 94 AZD <10
Al WF 35 - 26 A& AZD <10
A W% 33 - Gly-AZD <10
A W% 1 - PEGA-Glu-DK <10
XA & 33 - PEGA-Glu-DK <10
Ad WMF 34 - PRGA-GIlu-DK(K20S & d14) <10
A9 WM E 34 - PEGA-Glu-DEK(N-Zeho x] 1) <10
Ad ME 36 - PEGA-Glu-DK <10
XA & 37 - PEGA-Glu-DK <10
Ad ME 74(K28 T3l Wz ol ¢14) <10
Ad ME TH(N-Detolx] EdlA 3-3AL-2 o] dA) <10
AE HT 76(N-Fteto] A 3-olm=sHdolAd o] A7) <10
Ao 32 SF32~ WA AFGTD, AF ¥ 2 45 A3

@ Fof EE g Fo] FRFAA Y AlY dHeitels ARESte] i BH o] oA]A GA EA 3} SRHE
EAgA e AA W a5 H/EIR (& 35). F2 th A A ob/ob w2~ (HE R ER] = (Jackson
Laboratories), ®Hl= W15 v} &8 AA)olA 0.2 WA 0.3 mle FAF By &2 7+dhdk AR AokS zhalA

2= o] SgES iSO R Fositt.  whE A7 tix mbe-(n=8/, A&
EE =, w= wQlF v ¥ Aol fAbeHAl HE S-S Folagitt. o] HAA(E 36) 2 74 AT
WEH(E 37)E vl obd EUEF S th08:00 WA 09:00 H; 06:00 Holl 5 2 18:00 Hell 4%

EFE ZREF ug} wpe-so 3 FFI~ U ARG S 7hekalth. 8.9F3tH, v E g
A Ae AFeR 4 UiA 5/\] 2wt FAAHG. o] 717ke] B M (T Wb, np-AE P} F
[/ A 2uE aga a2 % 15 WA 12080 A Ao R meloA WEAIZTH1.5 g/kg). 120
AAel FA F, HolE thA ﬂlolzoﬂ FAT. A7-AE g9 547 AMEEte] 2R3 s 545
i, A8 AohE] & A (linear trapezoidal equation)S AR&3le], 7 T3 A T AL 424 2F
Sl 3k 4% W4 (area—under-the-curve) (AUC)S A8t (= 35).

AA 23(AE WE 2D/ AAS AT e AAE ARA7IA @skom | 48A3 A SR S Tl
AAZIA EEdeh. f1A 17, 24, 3804 H C-ZHH(AE WS 25, 20, 14, 131, 132)o149] A2 AT 4
AAE TERAAAR, 227 A 2F 32 Y-S ANAAZIA Zsiglth. 93] 26(4 2 RE 19)dA 2] A4
= AT e AHE AAATA fskem | 48A3tel A SR WS NAAITIA Kkl RE A
NNE AZF WVEA K =& KSH) #7185 AFEslt. 2 2o %“ﬂ Aol A, AR 27 slolA & A
A= shgtgEe] 54 f5d Aged 4 vy, &y U GHdA, A8 A8 27 oA FHE A
Fote FEe] e

telEl & Tk =+

ET 2A2A YehdY, o Alel9] zpbelo] dis] A4l XAE-F A
hoc test)S AF&3l:= Y4lo](one-way) ANOVA(GraphPad Prism 4.0, Z#T3j= A3
(GraphPad Software Inc.), W= Zg]FE Yo} Mo L))o o #4313},

webd, B owge oM ZAE WEY AAgell sl FAASA AN AAsch. Fa kel &
dxtebe, ool sl ole HAA R AR Hold glol tFd WAl A5d & AeT AAY A
oth. BE FARY, 55 9 % 5% St B AEA FARE, 55 29 L 5% 535} 1
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AAZE Faz d8sts Aoer FAela /fEdor AAs s A% edF A2 29 Faz dgsta
A Fauz Agd Lol 23 G5 o] MAWElA Y oot Rer= AL wiAEn

o]+ "¥3&sl}/EE = (comprises/comprising)" 2 o "Zbi=/3E ¥S}=(having/including)"S # 2
g EdellA Fuz AgEHe 49 AQE 5F, Ag, @A BE AREE R EAE FAsked AFEH

H, s olabel BE B4, A%, WA, AR(ad) EE oS 2o E4 E: HE AsdeA 2
o

MR AAGUENA HEFES JAE B Yl 55 £F 9 ANFHN 238 JuE AT
F Qe oz osar. gz, usl 9 AFHE JAE B 0wl oy EYER w3 HMER
T o Hge o9 2o A¥E 5 Aok

A% wpERE, B ouge) e Adel A% AN WARTE Held glo] el Wy % wgel /)
¢ 4 e BUT Aotk E AAUEe] W dAE 54 AAde] FHEnA A e wwo
A3 ANeA G2 ol Aotk AAUEE oldF BE WHL A¥H FFFE o5 37l W
9 el &eh Ao TUsug dt

Qele] FFFolA A 714H A5 A2 V157 w2 P9, o5 Fx /e Y7o Wl ¥e
e FMA/EE B BHE A 2Fso] Jonl, metA oled Fx /EE oE s dAHoR
golgl Ztzhe] 820 Wl el oW AT ENE 214 Lk

=0
EHla
! OH
9 H
HZN,_B——N7<""EGTFTSDLSKQMEEEAVR'N FIEWLKNGGPSSGAPPPN YNH
N H H o
HNN
}mm/\/sgo H H N
J J /ENwONOﬁN-O—/\g 0
E9Ib

oH
H H
H,N}—N)e‘)-EGTFTSDL SKQMEE EAVR'N\/?—F [EWLKNGGPSSGAPP P-N‘gu—mg
N H o
N

0 H H
HN S H " NoayN——-MAD
70(\’ ;g/\éNwo—\,vaéN'Q—/\a M
1E£=2

M2

HN™,

C o
H H
H,N )3 N@BGTFTSDLSKQ-N\J—‘EEEAVRLF TEWLKNGGPS SGAPPP’ﬁ%NH,
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223A U4 AUC

*P<0.01 O bI5I2

=F32A W& AUC

*P<(.01 O BI512

I G022
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E325 (K17) 72 hrs
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E=35 (K12) 48 hrs

27 (K14) 48 hrs
A 23 (K20) 48 hrs
22 (K21) 48 hrs
21 (K23) 48 hrs
19 (K26) 48 hrs
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N 552
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E=131(C, G2) 72 hrs
EE 132 (C) 72 hrs
—zg

HI01(%)

| =
=

BIS

*P<0.01 tuisl2

~l—- Hl3|2

-4-132-T 0.03 mg/kg SC
--%-5 0.3 mg/kg SC
--6-22 0.3 mg/kg SC

B--zg =2 -dl512

- 4|52

——22 0.3 mg/kg SC
-¥-19 0.3 mg/kg SC
——21 0.3 mg/kg SC
-8 23 0.3 mg/kg SC
-0~ 27 0.3 mglkg SC

B2 QE2-Hl52
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Ev44b

HN*y

OH
H H
}1,N<(:—)~I}<QEGTFTSDL SKQMEEEAVRLF [N Y-WLKNGGP S SGAPPPE%M'H

Al g

<110>

<120>
<130>
<140>
<141>
<150>
<151>
<150>
<151>
<150>
<151>
<160>
<170>
<210>
<211>
<212>
<213>

<400>

m}hsﬁ%ﬁwowoqﬁ _O_/\gﬁ./\gg MAb
1%£=2
Z =
-7 =7
SEQUENCE LISTING

COVX TECHNOLOGIES IRELAND LIMITED

GLUCAGON-LIKE PROTEIN-1 RECEPTOR (GLP-1R) AGONIST COMPOUNDS
56633.8018.US03
PCT/1E2008/000001
2008-01-07

US 60/879,048
2007-01-05

US 60/939,831
2007-05-23

US 60/945,319
2007-06-20

173

PatentIn version 3.4
1

30

PRT

Homo sapiens

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

<210>

11>

<212>

<213>

20 25 30
2
39
PRT
Heloderma suspectum

- 157 -

ZIHSd 10-2012-0083510



<400> 2

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30

Ser Gly Ala Pro Pro Pro Ser
35
<210> 3
<211> 40
<212> PRT
<213> Artificial sequence
<220><223> Exendin—4 peptide with C-terminus lysine addition
<400> 3
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser Lys

35 40

<210> 4

<211> 40

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2 and
C-terminal lysine addition

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<400> 4

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

- 158 -
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=Pt

20 25 30

Ser Gly Ala Pro Pro Pro Ser Lys
35 40
<210> 5
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<400> 5
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 6

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2 and
9 amino acid carboxy truncation

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<400> 6

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly

20 25 30
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SIHSol

<210> 7

<211> 28

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2 and
11 amino acid carboxy truncation

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<400> 7

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn

20 25

<210> 8

<211> 28

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Met to Leu substitution at position 14, Trp to Phe substitution
at position 25, and 11 amino acid carboxy truncation

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<400> 8

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn
20 25

<210> 9

<211> 28

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2,
- 160 -
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Met to Leu substitution at position 14, Phe to Ala substitution
at position 22, Trp to Phe substitution at position 25, and 11
amino acid carboxy truncation

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<400> 9

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Ala Ile Glu Phe Leu Lys Asn
20 25
<210> 10
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Met to Leu substitution at position 14, Phe to Ala substitution

at position 22, and Trp to Phe substitution at position 25

<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<400> 10
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Ala Ile Glu Phe Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 11
<211> 39
<212> PRT

<213> Artificial sequence

- 161 -
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<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2,

Met to Leu substitution at position 14, and Trp to Phe
substitution at position 25

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<400> 11

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly Pro Ser

20 25 30
Ser Gly Ala Pro Pro Pro Ser

35

<210> 12

<211> 39

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2, K
to K(Ac) substitution at position 12, and K to K(Ac) substitution
at position 27

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (12)..(12)

<223> lysine(Ac)

<220><221> MISC_FEATURE

<222> (27)..(27)

<223> lysine(Ac)

<400> 12

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Xaa GIn Met Glu Glu
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Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Xaa Asn Gly Gly Pro Ser

20 25
Ser Gly Ala Pro Pro Pro Ser
35
<210> 13
<211> 39
<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2, K

to K(benzoyl) substitution at position 12, and K to K(benzoyl)

substitution at position 27

<220><221> MISC_FEATURE
<222> (2)..(2)

<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (12)..(12)

<223> Lysine(benzoyl)
<220><221> MISC_FEATURE
<222> (27)..(27)

<223> Lysine(benzoyl)

<400> 13

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Xaa GIn Met Glu Glu

1 5

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Xaa Asn Gly Gly Pro Ser

20 25

Ser Gly Ala Pro Pro Pro Ser

35
<210> 14
<211> 39
<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2,

Pro to Lys substitution at position 38

<220><221> MISC_FEATURE

30

30
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<222> (2)..(2)

<223> 2-aminoisobutyric acid

<400> 14

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30

Ser Gly Ala Pro Pro Lys Ser
35
<210> 15
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Pro to Lys substitution at position 36
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<400> 15
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30
Ser Gly Ala Lys Pro Pro Ser
35
<210> 16
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Gly to Lys substitution at position 34
<220><221> MISC_FEATURE
<222> (2)..(2)

<223> 2-aminoisobutyric acid
- 164 -
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<400> 16
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Lys Ala Pro Pro Pro Ser
35

<210> 17

<211> 39

<212> PRT

<213> Artificial sequence

<220><223> Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Ser to Lys substitution at position 32

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<400> 17

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys GIn Met Glu Glu

1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Lys
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 18

<211> 39

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Asn to Lys substitution at position 28

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid
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<400> 18
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Lys Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 19
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> Exendin-4 peptide with Gly to Aib2 substitution at position 2,

Leu to Lys substitution at position 26

<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<400> 19
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Lys Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 20
<211> 39
<212> PRT
<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2,

Glu to Lys substitution at position 24
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<400> 20

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
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1 5 10 15
Glu Ala Val Arg Leu Phe Ile Lys Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 21
<211> 39
<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Ile to Lys substitution at position 23

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<400> 21

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Lys Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30
Ser Gly Ala Pro Pro Pro Ser

35

<210> 22

<211> 39

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Leu to Lys substitution at position 21

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<400> 22

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

Glu Ala Val Arg Lys Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
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20 25 30

Ser Gly Ala Pro Pro Pro Ser
35
<210> 23
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Arg to Lys substitution at position 20
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<400> 23
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15

Glu Ala Val Lys Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30

Ser Gly Ala Pro Pro Pro Ser

35
<210> 24
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,

Val to Lys substitution at position 19

<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<400> 24
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

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

Ser Gly Ala Pro Pro Pro Ser

35
<210> 25
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2,

Glu to Lys substitution at position 17

<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<400> 25

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15
Lys Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 26

<211> 39

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Glu to Lys substitution at position 16

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<400> 26

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Lys

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
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35
<210> 27
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,

Met to Lys substitution at position 14

<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<400> 27
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Lys Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 28
<211> 39
<212> PRT
<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2,

Gln to Lys substitution at position 13
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<400> 28
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Lys Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35

<210> 29
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<211> 39
<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2,
Ser to Lys substitution at position 11

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<400> 29

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Lys Lys Gln Met Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30
Ser Gly Ala Pro Pro Pro Ser

35

<210> 30

<211> 31

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Pro to Lys substitution at position 31, and 8 amino acid carboxy
truncation

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<400> 30

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Lys

20 25 30
<210> 31

<211> 33

- 171 -

=Pt

10-2012-0083510



<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2,
Leu to Lys substitution at position 21, and 6 amino acid carboxy
truncation

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<400> 31

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

Glu Ala Val Arg Lys Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser

<210> 32

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2
<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<400> 32

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
<210> 33
<211> 31
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36) peptide with C-terminal lysine addition

<400> 33
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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 Lys

20 25 30

<210> 34
<211> 31
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36) peptide with Ala to Gly substitution at position 2,
C-terminal lysine addition
<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 Gly Arg Lys
20 25 30
<210> 35
<211> 30
<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Gly to Aib2 substitution at position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 35

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15

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

20 25 30
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<210> 36

<211> 31

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Gly to Aib2 substitution at position 29, and C-terminal lysine
addition

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 36

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15

GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg Lys
20 25 30
<210> 37
<211> 31
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
C-terminal lysine addition
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<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 Val Lys Gly Arg Lys
20 25 30
<210> 38

<211> 31
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<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
C-terminal Lys(SH) addition

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (31)..(31)

<223> lysine(SH)

<400> 38

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 Xaa
20 25 30

<210> 39

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Lys to Lys(SH) substitution at position 20

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (20)..(20)

<223> lysine(SH)
<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 Xaa Glu Phe Ile Ala Trp Leu Val Lys Gly Arg
20 25 30
<210> 40

<211> 30
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<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Leu to Gly substitution at position 14, and Gly to Aib2 at

position 29

<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (29)..(29)
<223> 2-aminoisobutyric acid
<400> 40
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Gly Glu Gly
1 5 10 15
GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30
<210> 41
<211> 30
<212> PRT
<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Leu to Cys substitution at position 14, and Gly to Aib2 at
position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 41

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Cys 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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<210> 42

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Leu to Phe substitution at position 14, and Gly to Aib2 at
position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 42

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Phe Glu Gly

1 5 10 15

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 43

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Leu to Tyr substitution at position 14, and Gly to Aib2 at
position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid
<400>

43
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His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Tyr Glu Gly

1 5 10 15

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

20 25 30

<210> 44

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Leu to Trp substitution at position 14, and Gly to Aib2 at
position 29

<220><221> MISC_FEATURE

<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (29)..(29)
<223> 2-aminoisobutyric acid
<400> 44
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Trp Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30
<210> 45
<211> 30
<212> PRT
<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Gly to Glu substitution at position 16, and Gly to Aib2 at
position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)
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<223> Z2-aminoisobutyric acid
<400> 45
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu
1 5 10 15
GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 46

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Gly to Asp substitution at position 16, and Gly to Aib2 at
position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 46

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Asp

1 5 10 15

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

<210> 47

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Gly to Lys substitution at position 16, and Gly to Aib2 at
position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid
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<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400>

47

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Lys

1 5 10 15

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

20 25 30

<210> 48

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Ala to Val substitution at position 19, and Gly to Aib2 at
position 29

<220><221> MISC_FEATURE

<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (29)..(29)
<223> 2-aminoisobutyric acid
<400> 48
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Val Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30
<210> 49
<211> 30
<212> PRT
<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Ala to Ile substitution at position 19, and Gly to Aib2 at
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position 29
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (29)..(29)
<223> 2-aminoisobutyric acid
<400> 49
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ile Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg

20 25 30

<210> 50

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Ala to Leu substitution at position 19, and Gly to Aib2 at
position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 50

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15

Gln Ala Leu Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30

<210> 51

<211> 30

<212> PRT

<213> Artificial sequence
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<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Lys to Arg substitution at position 20, and Gly to Aib2 at
position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400>

51

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15

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

20 25 30

<210> 52

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Lys to Orn substitution at position 20, and Gly to Aib2 at
position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (20)..(20)

<223> ornithine

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<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 Xaa Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
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20 25 30
<210> 53
<211> 30
<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Trp to Phe substitution at position 25, and Gly to Aib2 at
position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<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 Phe Ile Ala Phe Leu Val Lys Xaa Arg

20 25 30

<210> 54

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Val to Ile substitution at position 27, and Gly to Aib2 at
position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 54

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
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1 5 10 15
GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg
20 25 30

<210> 55

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Lys to Arg substitution at position 28, and Gly to Aib2 at
position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)
<223> 2-aminoisobutyric acid
<400> 55
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30
<210> 56
<211> 30
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Lys to Orn substitution at position 28, and Gly to Aib2 at

position 29
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE
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<222> (28)..(28)
<223> ornithine
<220><221> MISC_FEATURE
<222> (29)..(29)
<223> 2-aminoisobutyric acid
<400> 56
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Xaa Xaa Arg
20 25 30

<210> 57

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Gly to Glu substitution at position 16, Ala to Val substitution
at position 19, Val to Ile substitution at position 27, and Gly
to Aib2 at position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 57

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu

1 5 10 15

Gln Ala Val Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg
20 25 30

<210> 58

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
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Leu to Phe substitution at position 14, Gly to Glu substitution
at position 16, Ala to Val substitution at position 19, Val to

Ile substitution at position 27, and Gly to Aib2 at position 29

<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (29)..(29)
<223> 2-aminoisobutyric acid
<400> 58
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Phe Glu Glu
1 5 10 15
Gln Ala Val Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg
20 25 30
<210> 59
<211> 30
<212> PRT
<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Leu to Tyr substitution at position 14, Gly to Glu substitution
at position 16, Ala to Val substitution at position 19, Val to
[le substitution at position 27, and Gly to AibZ at position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 59

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Tyr Glu Glu

1 5 10 15

Gln Ala Val Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg
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20 25 30

<210> 60

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Leu to Trp substitution at position 14, Gly to Glu substitution
at position 16, Ala to Val substitution at position 19, Val to
[le substitution at position 27, and Gly to AibZ at position 29

<220><221> MISC_FEATURE

<222>

(2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 60

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Trp Glu Glu

1 5 10 15

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

20 25 30

<210> 61

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Gly to Glu substitution at position 16, Ala to Val substitution
at position 19, Val to Ile substitution at position 27, Lys to
Arg substitution at position 28, and Gly to AibZ at position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid
- 187 -
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<400> 61
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu

1 5 10 15

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

<210> 62

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2, Gly to Glu, Ala to Val,
Lys to Arg, Val to Ile, Lys to Arg, and Gly to Aib2 substitutions
at positions 2, 16, 19, 20, 27, 28, and 29, respectively

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid
<400> 62
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu
1 5 10 15
Gln Ala Val Arg Glu Phe Ile Ala Trp Leu Ile Arg Xaa Arg

20 25 30
<210> 63
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36)/exendin-4 fusion peptide
<220><221> MISC_FEATURE
<222> (1)..(30)

<223> (GLP-1 peptide with Ala to Aib2 substitution at position 2, Gly to

Glu substitution at position 16, Ala to Val substitution at
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position 19, Val to Ile substitution at position 27, and Gly to

Aib2 substitution at position 29
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (29)..(29)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (31)..(39)
<223> Corresponds to residues 31-39 of exendin—4
<400> 63

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu

1 5 10 15
GIn Ala Val Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 64
<211> 30
<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Val to Lys at position 10, Gly to Glu substitution at position

16, Ala to Val substitution at position 19, Val to Ile

substitution at position 27, and Gly to Aib2 at position 29

<220><221> MISC_FEATURE
<222> (2)..(2)

<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (29)..(29)

<223> 2-aminoisobutyric acid
<400> 64

His Xaa Glu Gly Thr Phe Thr Ser Asp Lys Ser Ser Tyr Leu Glu Glu
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1 5 10 15
GIn Ala Val Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg

20 25 30
<210> 65

<211> 30
<212

> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Ser to Lys at position 12, Gly to Glu substitution at position
16, Ala to Val substitution at position 19, Val to Ile
substitution at position 27, and Gly to Aib2 at position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 65

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Lys Tyr Leu Glu Glu

1 5 10 15
GIn Ala Val Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg
20 25 30
<210> 66
<211> 30
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Leu to Lys at position 14, Gly to Glu substitution at position
16, Ala to Val substitution at position 19, Val to Ile

substitution at position 27, and Gly to Aib2 at position 29

<220><221> MISC_FEATURE

<222> (2)..(2)
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<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (29)..(29)
<223> 2-aminoisobutyric acid
<400> 66
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Lys Glu Glu
1 5 10 15
GIn Ala Val Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg
20 25 30
<210> 67
<211> 30
<212> PRT
<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Gly to Lys substitution at position 16, Ala to Val substitution
at position 19, Val to Ile substitution at position 27, and Gly
to Aib2 at position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 67

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Lys

1 5 10 15

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

20 25 30
<210> 68
<211> 30
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Gly to Glu at position 16, Ala to Lys substitution at position
-191 -
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18, Ala to Val substitution at position 19, Val to Ile
substitution at position 27, and Gly to Aib2 at position 29
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)
<223> 2-aminoisobutyric acid
<400> 68
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu
1 5 10 15
Gln Lys Val Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg
20 25 30
<210> 69
<211> 30
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Gly to Glu at position 16, Ala to Val substitution at position

19, Phe to Lys substitution at position 22, Val to Ile
substitution at position 27, and Gly to AibZ at position 29
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (29)..(29)
<223> 2-aminoisobutyric acid
<400> 69
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu
1 5 10 15
GIn Ala Val Lys Glu Lys Ile Ala Trp Leu Ile Lys Xaa Arg

20 25 30
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<210> 70

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Gly to Glu at position 16, Ala to Val substitution at position
19, Ala to Lys substitution at position 24, Val to Ile
substitution at position 27, and Gly to AibZ2 at position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 70

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu
1 5 10 15
GIn Ala Val Lys Glu Phe Ile Lys Trp Leu Ile Lys Xaa Arg
20 25 30
<210> 71
<211> 30
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Gly to Glu at position 16, Ala to Val substitution at position

19, Leu to Lys substitution at position 26, Val to Ile

substitution at position 27, and Gly to Aib2 at position 29
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (29)..(29)
<223> 2-aminoisobutyric acid

<400> 71
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His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu
1 5 10 15
GIn Ala Val Lys Glu Phe Ile Ala Trp Lys Ile Lys Xaa Arg
20 25 30
<210> 72

<211> 40
<212

> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36)/exendin-4 fusion peptide

<220><221> MISC_FEATURE

<222> (1)..(30)

<223> (GLP-1 peptide with Ala to Aib2 substitution at position 2, Gly to
Glu substitution at position 16, Ala to Val substitution at
position 19, Val to Ile substitution at position 27, and Gly to
Aib2 substitution at position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (31)..(39)
<223> Corresponds to residues 31-39 of exendin—4
<400> 72
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu
1 5 10 15
GIn Ala Val Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser Lys
35 40
<210> 73
<211> 30

<212> PRT
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<213> Artificial sequence

ZIHSd 10-2012-0083510

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Gly to Glu at position 16, Ala to Val substitution at position
19, Val to Ile substitution at position 27, Lys to Lys(Ac)

substitution at position 28, and Gly to Aib2 at position 29

<220><221> MISC_FEATURE
<222> (2)..(2)

<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (28)..(28)

<223> lysine(Ac)

<220><221> MISC_FEATURE

<222> (29)..(29)
<223

> 2-aminoisobutyric acid

<400> 73

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu

1 5

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

20
<210> 74
<211> 30
<212> PRT

<213> Artificial sequence

25

30

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Gly to Glu at position 16, Ala to Val substitution at position

19, Val to Ile substitution at position 27, Lys to Lys(Benzoyl)

substitution at position 28, and Gly to Aib2 at position 29

<220><221> MISC_FEATURE
<222> (2)..(2)

<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE

<222> (28)..(28)
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<223> Lysine(benzoyl)

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 74

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu
1 5 10 15

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

20 25 30

<210> 75

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with trans 3-hexanoyl linked to N-terminal
via His residue, Ala to Aib2 substitution at position 2, Gly to
Glu at position 16, Ala to Val substitution at position 19, Val

to Ile substitution at position 27, and Gly to Aib2 at position

<220><221> MISC_FEATURE
<222> (1)..(D
<223> Histidine linked to trans 3-hexanoyl
<220><221> MISC_FEATURE
<222> (2)..(2)
<223
> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (29)..(29)
<223> 2-aminoisobutyric acid
<400> 75
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu
1 5 10 15
Gln Ala Val Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg
20 25 30
<210> 76

<211> 30
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<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36) peptide with 3-aminophenylacetyl linked to

N-terminal His residue, Ala to Aib2 substitution at position 2,

Gly to Glu at position 16, Ala to Val substitution at position

19, Val to Ile substitution at position 27, and Gly to Aib2 at

<220><221> MISC_FEATURE

<222> (D..(D

<223> Histidine linked to 3-aminophenylacetyl
<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 76

Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu

1 5 10 15

Gln Ala Val Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg
20 25 30

<210> 77

<211> 112

<212> PRT

<213> Mus musculus

<220><221> MISC_FEATURE

<222> (1)..(23)

<223> FR1

<220><221> MISC_FEATURE

<222> (24)..(39)

<223> C(DR1

<220><221> MISC_FEATURE

<222> (40)..(54)

<223> FR2
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<220><221> MISC_FEATURE
<222> (55)..(61)

<223> CDR2

<220><221> MISC_FEATURE
<222> (62)..(93)

<223> FR3

<220><221> MISC_FEATURE

<222> (94)..(102)

<223> (DR3

<220><221> MISC_FEATURE
<222> (103)..(112)
<223> FR4

<400> 77

Asp Val Val Met Thr Gln Thr Pro Leu Ser Leu Pro Val Arg Leu Gly

1 5
Asp Gln Ala Ser Ile Ser

20

Cys Arg Ser

25

10 15
Ser Gln Ser Leu Leu His Thr

30

Tyr Gly Ser Pro Tyr Leu Asn Trp Tyr Leu GIn Lys Pro Gly Gln Ser

35

Pro Lys Leu Leu Ile Tyr

50
Asp Arg Phe Ser Gly Ser

65 70

40

45

Lys Val Ser Asn Arg Phe Ser Gly Val Pro

55

60

Gly Ser Gly Thr Asp Phe Thr Leu Arg Ile

75 80

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe Cys Ser Gln Gly

85
Thr His Leu Pro Tyr Thr
100
<210> 78
<211> 118
<212> PRT

<213> Mus musculus

<220><221> MISC_FEATURE

Phe Gly Gly

105

90 95
Gly Thr Lys Leu Glu Ile Lys

110
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<222> (1)..(30)

<223> FR1

<220><221> MISC_FEATURE
<222> (31)..(35)

<223> C(DR1

<220><221> MISC_FEATURE
<222> (36)..(49)

<223> FR2

<220><221> MISC_FEATURE
<222> (50)..(68)

<223> (DR2

<220><221> MISC_FEATURE
<222> (69)..(100)

<223> FR3

<220><221> MISC_FEATURE
<222> (101)..(107)
<223> (DR3

<220><221> MISC_FEATURE
<222> (108)..(118)
<223> FR4

<400> 78

Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1 5 10 15

Thr Met Lys Leu Ser Cys Glu Ile Ser Gly Leu Thr Phe Arg Asn Tyr
20 25 30
Trp Met Ser Trp Val Arg Gln Ser Pro Glu Lys Gly Leu Glu Trp Val
35 40 45
Ala Glu Ile Arg Leu Arg Ser Asp Asn Tyr Ala Thr His Tyr Ala Glu
50 55 60
Ser Val Lys Gly Lys Phe Thr Ile Ser Arg Asp Asp Ser Lys Ser Arg

65 70 75 80

Leu Tyr Leu Gln Met Asn Ser Leu Arg Thr Glu Asp Thr Gly Ile Tyr
85 90 95

Tyr Cys Lys Thr Tyr Phe Tyr Ser Phe Ser Tyr Trp Gly Gln Gly Thr
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100
Leu Val Thr Val Ser Ala
115
<210> 79
<211> 112
<212> PRT
<213> Homo sapiens
<220><221> MISC_FEATURE
<222> (1)..(23)
<223> FR1
<220><221> MISC_FEATURE
<222> (24)..(39)
<223> (DR1

<220><221> MISC_FEATURE

<222> (40)..(54)

<223> FR2

<220><221> MISC_FEATURE
<222> (55)..(61)

<223> (DR2

<220><221> MISC_FEATURE
<222> (62)..(93)

<223> FR3

<220><221> MISC_FEATURE
<222> (94)..(102)

<223> (DR3

<220><221> MISC_FEATURE
<222> (103)..(112)
<223> FR4

<400> 79

Glu Leu GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5

Asp Arg Val Thr Ile Thr Cys Arg Ser Ser Gln Ser Leu Leu His Thr

20

Tyr Gly Ser Pro Tyr Leu Asn Trp Tyr Leu GIn Lys Pro Gly Gln Ser

ZIHSdl 10-2012-0083510



35 40 45
Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60
Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75 80
Ser Ser Leu Gln Pro Glu Asp Phe Ala Val Tyr Phe Cys Ser Gln Gly

85 90 95

Thr His Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105 110

<210> 80

<211> 118

<212> PRT

<213> Homo sapiens

<220><221> MISC_FEATURE

<222> (1)..(30)

<223> FR1

<220><221> MISC_FEATURE

<222> (31)..(35)

<223> C(DR1

<220><221> MISC_FEATURE

<222> (36)..(49)

<223> FR2

<220><221> MISC_FEATURE

<222> (50)..(68)

<223> C(CDR2

<220><221> MISC_FEATURE

<222> (69)..(100)

<223> FR3

<220><221> MISC_FEATURE

<222> (101)..(107)
<223> (DR3

<220><221> MISC_FEATURE
<222> (108)..(118)

<223> FR4
- 201 -
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<400> 80

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1 5

10

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Tyr

20

25 30

Trp Met Ser Trp Val Arg Gln Ser Pro Glu Lys Gly Leu Glu Trp Val

35

Ser Glu Ile Arg Leu Arg Ser

50

Ser Val Lys Gly Arg Phe Thr

65 70

Leu Tyr Leu GIn Met Asn Ser

85

Tyr Cys Lys Thr Tyr Phe Tyr

100
Leu Val Thr Val Ser Ser

115

<210> 81

<211> 95

<212> PRT

<213> Homo sapiens
<220><221> MISC_FEATURE
<222> (1)..(23)

<223> FR1

<220><221> MISC_FEATURE
<222> (24)..(34)

<223> C(CDR1

<220><221> MISC_FEATURE
<222> (35)..(49)

<223> FR2

<220><221> MISC_FEATURE
<222> (50)..(56)

<223> C(CDR2

<220><221> MISC_FEATURE

45

60

75

90

105 110
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<222> (57)..(88)

<223> FR3

<220><221> MISC_FEATURE

<222> (89)..(95)

<223> (DR3

<400> 81

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser

1 5 10

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser
20 25
Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro
35 40
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser

65 70 75

Ala Ser Val Gly

Ile Ser

30

15

Ser Tyr

Lys Leu Leu Ile

45

Arg Phe

Ser Leu

Ser Gly

Gln Pro

80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln GIn Ser Tyr Ser Thr Pro

85 90
<210> 82
<211> 98
<212> PRT
<213> Homo sapiens
<220><221> MISC_FEATURE
<222> (1)..(30)
<223> FR1
<220><221> MISC_FEATURE
<222> (31)..(35)
<223> C(DR1
<220><221> MISC_FEATURE
<222> (36)..(49)
<223> FR2
<220><221> MISC_FEATURE
<222> (50)..(66)

<223> C(DR2
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<220><221> MISC_FEATURE
<222> (67)..(98)

<223> FR3

<400> 82

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Lys

<210> 83

<211> 12

<212> PRT

<213> Homo sapiens
<220><221> MISC_FEATURE
<222> (1)..(2)

<223> C(DR3

<220><221> MISC_FEATURE
<222> (3)..(12)

<223> FR4

<400> 83

Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

1 5 10

<210
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<211> 15

<212> PRT

<213> Homo sapiens

<220><221> MISC_FEATURE

<222> (1)..(4)

<223> (DR3

<220><221> MISC_FEATURE

<222> (5)..(15)

<223> FR4

<400> 84

Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
1 5 10 15
<210> 85

<211> 68

<212> DNA

<213> Artificial sequence

<220><223> PCR primer for generating humanized Vk

<400> 85

gagctccaga tgacccagtc tccatcctee ctgtctgeat ctgtaggtga ccgegtcacce

atcacttg

<210> 86

<211> 69

<212> DNA

<213> Artificial sequence

<220><223> PCR primer for generating humanized Vk

<400> 86

attcagatat gggctgccat aagtgtgcag gaggctctga ctggagegge aagtgatggt
gacgeggtc

<210> 87

<211> 66

<212> DNA

<213> Artificial sequence

<220><223> PCR primer for generating humanized Vk

<400> 87

tatggcagee catatctgaa ttggtatctc cagaaaccag gccagtctce taagectcctg
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atctat

<210> 88

<211> 65

<212> DNA

<213> Artificial sequence

<220><223> PCR primer for generating humanized Vk
<400> 88

ctgaaacgtg atgggacacc actgaaacga ttggacactt tatagatcag gagcttagga
gactg

<210> 89

<211> 90

<212> DNA

<213> Artificial sequence

<220><223> PCR primer for generating humanized Vk
<400> 89

agtggtgtcce catcacgttt cagtggcagt ggttctggcea cagatttcac tctcaccatce

agcagtctgc aacctgaaga ttttgcagtg

<210> 90

<211> 87

<212> DNA

<213> Artificial sequence

<220><223> PCR primer for generating humanized Vk
<400> 90

gatctccacc ttggtcecte cgecgaaagt ataagggagg tgggtgecct gactacagaa
gtacactgca aaatcttcag gttgcag

<210> 91

<211> 79

<212> DNA

<213> Artificial sequence

<220><223> PCR primer for generating humanized VH
<400> 91

gaggtgcage tggtggagtc tggeggtgge ttggtacage ctggeggttce cctgegecte
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tcetgtgeag cetetgget

<210> 92

<211> 81

<212> DNA

<213> Artificial sequence

<220><223> PCR primer for generating humanized VH
<400> 92

ctccaggece ttctctggag actggeggac ccagcetcatc caatagttge taaaggtgaa
gccagaggcet gcacaggaga g

<210> 93

<211> 81

<212> DNA

<213> Artificial sequence

<220><223> PCR primer for generating humanized VH
<400> 93

tctccagaga agggcectgga gtgggtctca gagattcegtc tgegcagtga caactacgcec

acgcactatg cagagtctgt ¢

<210> 94

<211> 73

<212> DNA

<213> Artificial sequence

<220><223> PCR primer for generating humanized VH
<400> 94

cagatacagc gtgttcttgg aattgtcacg ggagatggtg aagcggecct tgacagactce
tgcatagtgc gtg

<210> 95

<211> 76

<212> DNA

<213> Artificial sequence

<220><223> PCR primer for generating humanized VH
<400> 95

caattccaag aacacgctgt atctgcaaat gaacagcctg cgcgecgagg acacgggeat

ttattactgt aaaacg

<210> 96
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<211> 79

<212> DNA

<213> Artificial sequence

<220><223> PCR primer for generating humanized VH

<400> 96

tgaggagacg gtgaccaggg tgccetggec ccagtagetg aaactgtaga agtacgtttt
acagtaataa atgcccgtg

<210> 97

<211> 48

<212> DNA

<213> Artificial sequence

<220><223> PCR primer for amplifying h38C2 VH coding sequence
<400> 97

gaggaggagg aggaggagct cactccgagg tgcagcetggt ggagtctg

<210> 98

211> 72

<212> DNA

<213> Artificial sequence

<220><223> PCR primer for amplifying h38C2 VL coding sequence
<400> 98

gaggaggagg aggagaagcet tgttgctctg gatctctggt gectacgggg agetccagat
gacccagtct cc

<210> 99

<211> 39

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2,

Pro to K(SH) substitution at position 38

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (38)..(38)

<223> lysine(SH)
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<400> 99
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Xaa Ser
35
<210> 100
<211> 39
<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Pro to K(SH) substitution at position 36

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (36)..(36)

<223> lysine(SH)

<400> 100

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30

Ser Gly Ala Xaa Pro Pro Ser
35

<210> 101

<211> 39

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Gly to K(SH) substitution at position 34

<220><221> MISC_FEATURE

<222> (2)..(2)
- 209 -
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<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (34)..(34)

<223> lysine(SH)

<400> 101

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Xaa Ala Pro Pro Pro Ser
35

<210> 102

<211> 39

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Asn to K(SH) substitution at position 28

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (28)..(28)

223> lysine(SH)
<400> 102
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Xaa Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 103
<211> 39
<212> PRT

<213> Artificial sequence
-210 -
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<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2,

Leu to K(SH) substitution at position 26

<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (26)..(26)
<223> lysine(SH)
<400> 103
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Xaa Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 104

<211> 39
<212

> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Glu to K(SH) substitution at position 24

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (24)..(24)

<223> lysine(SH)

<400> 104

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Xaa Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30

-211 -
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Ser Gly Ala Pro Pro Pro Ser
35

<210> 105

<211> 39

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Ile to K(SH) substitution at position 23

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (23)..(23)

<223> lysine(SH)

<400> 105

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15
Glu Ala Val Arg Leu Phe Xaa Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 106

<211> 39

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Leu to K(SH) substitution at position 21

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE
<222> (21)..(21)
<223> lysine(SH)

<400> 106
-212 -
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His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Xaa Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 107
<211> 39
<212> PRT
<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2,

Arg to K(SH) substitution at position 20
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (20)..(20)
<223> lysine(SH)
<400> 107
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Xaa Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser

35

<210> 108

<211> 39

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Val to K(SH) substitution at position 19

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid
- 213 -
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<220><221> MISC_FEATURE

<222> (19)..(19)

<223> lysine(SH)

<400> 108

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15

Glu Ala Xaa Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 109
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Glu to K(SH) substitution at position 17
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (17)..(17)
<223> lysine(SH)
<400> 109

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15
Xaa Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 110
<211> 39
<212> PRT
<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2,
- 214 -
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Glu to K(SH) substitution at position 16
<220><221> MISC_FEATURE
<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE
<222> (16)..(16)
<223> lysine(SH)
<400> 110
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Xaa
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 111
<211> 39
<212> PRT
<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2,

Met to K(SH) substitution at position 14
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (14)..(14)
<223> lysine(SH)
<400> 111
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Xaa Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser

- 215 -

=Pt

10-2012-0083510



35

<210> 112

<211> 39

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Gln to K(SH) substitution at position 13

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (13)..(13)

<223> lysine(SH)

<400> 112

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Xaa Met Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 113
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Ser to K(SH) substitution at position 11
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (11)..(11)
<223> lysine(SH)
<400> 113

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Xaa Lys Gln Met Glu Glu
- 216 -
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1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser

35
<210> 114
<211> 31
<212> PRT
<213> Artificial sequence
<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,

Pro to Lys(SH) substitution at position 31, and 8 amino acid

carboxy truncation

<220><221>
MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (31)..(31)
<223> lysine(SH)
<400> 114
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Xaa
20 25 30

<210> 115
<211> 33
<212> PRT
<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2,

Leu to Lys substitution at position 21, Lys to Lys(SH)
substitution at position 27, and 6 amino acid carboxy truncation
<220><221> MISC_FEATURE

<222> (2)..(2)
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<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (27)..(27)

<223> lysine(SH)

<400> 115

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15

Glu Ala Val Arg Lys Phe Ile Glu Trp Leu Xaa Asn Gly Gly Pro Ser

20 25 30

Ser

<210> 116
<211> 30
<212> PRT

<213> Artificial sequence

=Pt

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Val to Lys(SH) at position 10, Gly to Glu substitution at

position 16, Ala to Val substitution at position 19, Val to Ile

substitution at position 27, and Gly to Aib2 at position 29

<220><221> MISC_FEATURE
<222> (2)..(2)

<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (10)..(10)

<223> lysine(SH)

<220><221> MISC_FEATURE
<222> (29)..(29)
<223> 2-aminoisobutyric acid
<400> 116
His Xaa Glu Gly Thr Phe Thr Ser Asp Xaa Ser Ser Tyr Leu Glu Glu
1 5 10 15
GIn Ala Val Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg
20 25 30

<210> 117
- 218 -
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<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Ser to Lys(SH) at position 12, Gly to Glu substitution at

position 16, Ala to Val substitution at position 19, Val to Ile
substitution at position 27, and Gly to Aib2 at position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (12)..(12)

<223> lysine(SH)

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 117

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Xaa Tyr Leu Glu Glu

1 5 10 15

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

20 25 30

<210> 118

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Leu to Lys(SH) at position 14, Gly to Glu substitution at
position 16, Ala to Val substitution at position 19, Val to Ile
substitution at position 27, and Gly to Aib2 at position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid
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<220><221> MISC_FEATURE

<222> (14)..(14)
<223> lysine(SH)
<220><221> MISC_FEATURE
<222> (29)..(29)
<223> 2-aminoisobutyric acid
<400> 118
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Xaa Glu Glu
1 5 10 15
GIn Ala Val Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg
20 25 30
<210> 119
<211> 30
<212> PRT
<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Gly to Lys(SH) substitution at position 16, Ala to Val
substitution at position 19, Val to Ile substitution at position
27, and Gly to Aib2 at position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (16)..(16)

<223> lysine(SH)

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 119

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Xaa

1 5 10 15

Gln Ala Val Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg
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<210>

<211>

<212>

<213>

20 25 30
120
30
PRT

Artificial sequence

SIHSdl

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Gly to Glu at position 16, Ala to Lys(SH) substitution at
position 18, Ala to Val substitution at position 19, Val to Ile

substitution at position 27, and Gly to Aib2 at position 29

<220><221> MISC_FEATURE

<222>

<223>

(2)..(2)

2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222>

<223>

(18)..(18)

lysine(SH)

<220><221> MISC_FEATURE

<222>

<223>

<400>

(29)..(29)
2-aminoisobutyric acid

120

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu

1

5 10 15

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

<210>

<211>

<212>

<213>

<220>

<223>

20 25 30
121
30
PRT

Artificial sequence

GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Gly to Glu at position 16, Ala to Val at position 19, Lys to
Lys(SH) at position 20, Phe to Lys at position 22, Val to Ile at

position 27, and Gly to Aib2 at position 29

<220><221> MISC_FEATURE

<222>

<223>

(2)..(2)

2-aminoisobutyric acid
- 221 -
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<220><221> MISC_FEATURE
<222> (20)..(20)

<223> lysine(SH)

<220><221> MISC_FEATURE
<222> (29)..(29)

<223> 2-aminoisobutyric acid
<400> 121

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu

1 5 10 15
Gln Ala Val Xaa Glu Lys Ile Ala Trp Leu Ile Lys Xaa Arg
20 25 30
<210> 122
<211> 30
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Gly to Glu at position 16, Ala to Val substitution at position
19, Ala to Lys(SH) substitution at position 24, Val to Ile

substitution at position 27, and Gly to Aib2 at position 29

<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (24)..(24)
<223> lysine(SH)
<220><221> MISC_FEATURE
<222> (29)..(29)
<223> 2-aminoisobutyric acid
<400> 122
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu
1 5 10 15
Gln Ala Val Lys Glu Phe Ile Xaa Trp Leu Ile Lys Xaa Arg
20 25 30

<210> 123
- 222 -
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<211> 30
<212

> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Gly to Glu at position 16, Ala to Val substitution at position
19, Leu to Lys(SH) substitution at position 26, Val to Ile
substitution at position 27, and Gly to Aib2 at position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (26)..(26)

<223> lysine(SH)

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid
<400> 123
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu
1 5 10 15
Gln Ala Val Lys Glu Phe Ile Ala Trp Xaa Ile Lys Xaa Arg

20 25 30
<210> 124
<211> 40
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36)/exendin-4 fusion peptide
<220><221> MISC_FEATURE
<222> (1)..(30)

<223> (GLP-1 peptide with Ala to Aib2 substitution at position 2, Gly to

Glu substitution at position 16, Ala to Val substitution at
position 19, Val to Ile substitution at position 27, and Gly to

Aib2 substitution at position 29

- 223 -
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<220><221> MISC_FEATURE
<222> (2)..(2)

<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (29)..(29)

<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (31)..(39)

<223> Corresponds to residues 31-39 of exendin—4
<220><221> MISC_FEATURE
<222> (40)..(40)

<223> lysine(SH)

<400> 124

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu
1 5 10 15
GIn Ala Val Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser Xaa
35 40
<210> 125
<211> 30
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36) peptide with Lys to Arg substitution at position 28
<400> 125

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 Arg Gly Arg
20 25 30

<210> 126

<211> 31

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Lys to Arg substitution at position 20,
- 224 -
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Lys to Arg substitution at position 28, and C-terminal Lys
addition

<400> 126

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15

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

<210> 127

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Lys to Arg substitution at position 20,
Lys to Arg substitution at position 28, and Arg to Lys
substitution at position 30

<400> 127

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15

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

<210> 128

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Gly to Aib2 substitution at position 16, and Gly to Aib2
substitution at position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (16)..(16)

<223> 2-aminoisobutyric acid

- 225 -
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<220><221> MISC_FEATURE
<222> (29)..(29)
<223> 2-aminoisobutyric acid
<400> 128
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Xaa
1 5 10 15
GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30
<210> 129
<211> 30
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2

and Gly to Aib2 substitution at position 16

<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (16)..(16)
<223> 2-aminoisobutyric acid
<400> 129
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 Gly Arg
20 25 30
<210> 130
<211> 31
<212> PRT
<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Gly to Aib2 substitution at position 16, Lys to Arg substitution
at position 20, Lys to Arg substitution at position 28, Gly to
Aib2 substitution at position 29, and C-terminal Lys addition

<220><221> MISC_FEATURE
- 226 -
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<222> (2)..(2)

<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (16)..(16)

<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (29)..(29)

<223> 2-aminoisobutyric acid
<400> 130

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Xaa

1 5 10 15
Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg Lys
20 25 30
<210> 131
<211> 31
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Lys to Arg substitution at position 20, Lys to Arg substitution
at position 28, Gly to Aib2 substitution at position 29, and

C-terminal Lys addition

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 131

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15

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

<210> 132

<211> 31
- 227 -



=Pt

<212> PRT
<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Gly to Aib2 substitution at position 16, Lys to Arg substitution
at position 20, Lys to Arg substitution at position 28, and
C-terminal Lys addition

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (16)..(16)

<223> 2-aminoisobutyric acid

<400> 132

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Xaa

1 5 10 15

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

20 25 30

<210> 133

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Gly to Aib2 substitution at position 16, Lys to Arg substitution
at position 20, and Gly to Aib2 substitution at position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (16)..(16)

<223> 2-aminoisobutyric acid
<220

><221> MISC_FEATURE

<222> (29)..(29)
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<223> 2-aminoisobutyric acid
<400> 133
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Xaa
1 5 10 15
GIn Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg
20 25 30
<210> 134
<211> 31
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Lys to Arg substitution at position 20, and C-terminal Lys

addition
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<400> 134
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15
GIn Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Lys
20 25 30
<210> 135
<211> 31
<212> PRT
<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Gly to Aib2 substitution at position 16, Lys to Arg substitution
at position 20, and C-terminal Lys addition

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (16)..(16)

<223> 2-aminoisobutyric acid
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<400> 135

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Xaa
1 5 10 15

GIn Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Lys

20 25 30

<210> 136

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Gly to Aib2 substitution at position 16, Lys to Arg substitution
at position 28, and Gly to Aib2 substitution at position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (16)..(16)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 136
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Xaa
1 5 10 15
GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Arg Xaa Arg
20 25 30
<210> 137
<211> 31
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Lys to Arg substitution at position 28, Gly to Aib2 substitution
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at position 29, and C-terminal Lys addition

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 137

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15

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

<210> 138

<211> 31

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Gly to Aib2 substitution at position 16, Lys to Arg substitution
at position 28, and C-terminal Lys addition

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (16)..(16)

<223> 2-aminoisobutyric acid

<400> 138

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Xaa

1 5 10 15

GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Arg Gly Arg Lys

20 25 30

<210> 139

<211> 32
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<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Gly to Aib2 substitution at position 16, Gly to Aib2 substitution
at position 29, and C-terminal Ala-Lys addition

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (16)..(16)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400> 139
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Xaa
1 5 10 15
GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg Ala Lys
20 25 30
<210> 140
<211> 32
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Gly to Aib2 substitution at position 29, and C-terminal Ala-Lys

addition

<220><221> MISC_FEATURE
<222> (2)..(2)

<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (29)..(29)

<223> 2-aminoisobutyric acid
<400> 140

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
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1 5 10 15

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

<210> 141

<211> 32

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Gly to Aib2 substitution at position 16, and C-terminal Ala-Lys
addition

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (16)..(16)

<223> 2-aminoisobutyric acid

<400> 141

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Xaa

1 5 10 15

GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Ala Lys

20 25 30

<210> 142

<211> 31

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Gly to Aib2 substitution at position 16, Gly to Aib2 substitution
at position 29, and C-terminal Lys addition

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (16)..(16)

<223> 2-aminoisobutyric acid
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<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<400

> 142

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Xaa

1 5 10 15

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

20 25 30

<210> 143

<211> 31

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Gly to Aib2 substitution at position 16, and C-terminal Lys
addition

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (16)..(16)

<223> 2-aminoisobutyric acid

<400> 143

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Xaa

1 5 10 15

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

<210> 144

<211> 31

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to D-Ala substitution at position 2

and C-terminal Lys addition
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<220><221> MISC_FEATURE

<222> (2)..(2)

<223> D-Alanine

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

<210> 145

<211> 31

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,

Gly to Aib2 substitution at position 16, Ala to Aib2 substitution
at position 19, and C-terminal Lys addition

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (16)..(16)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (19)..(19)

<223> 2-aminoisobutyric acid

<400> 145

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Xaa

1 5 10 15

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

20 25 30
<210> 146
<211> 31
<212> PRT
<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2, Gly to Glu, Gln to Glu,
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Lys to Arg, Ala to Glu, and Lys to Arg substitutions at positions
2, 16, 17, 20, 24, and 28, respectively, and C-terminal Lys
addition

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<400> 146

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu

1 5 10 15
Glu Ala Ala Arg Glu Phe Ile Glu Trp Leu Val Arg Gly Arg Lys
20 25 30
<210> 147
<211> 45
<212> PRT
<213> Artificial sequence
<220><223> Exendin-4 peptide with six Lys C-terminal addition
<400> 147
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30
Ser Gly Ala Pro Pro Pro Ser Lys Lys Lys Lys Lys Lys
35 40 45
<210> 148
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2 and
Lys at position 27 attached to linker L
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE

<222> (27)..(27)
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<223> Lysine attached to linker L

<400> 148
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Xaa Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 149
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> Exendin-4 peptide with Gly to AibZ substitution at position 2 and

Leu to Lys substitution at position 21, where Lys at position 21

is attached to linker L
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (21)..(21)
<223> Lysine attached to linker L
<400> 149
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Xaa Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser

35

<210> 150
<211> 39
<212> PRT

<213> Artificial sequence
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<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2 and
Arg to Lys substitution at position 20, where Lys at position 20
is attached to linker L

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (20)..(20)

<223> Lysine attached to linker L

<400> 150

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

Glu Ala Val Xaa Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 151
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2 and
Val to Lys substitution at position 19, where Lys at position 19
is attached to linker L
<220><221> MISC_FEATURE
<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (19)..(19)

<223> Lysine attached to linker L

<400> 151

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15

Glu Ala Xaa Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30
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Ser Gly Ala Pro Pro Pro Ser
35

<210> 152

<211> 39

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2 and

Met to Lys substitution at position 14, where Lys at position 14
is attached to linker L

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (14)..(14)

<223> Lysine attached to linker L

<400> 152

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Xaa Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 153

<211> 40

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36)/exendin-4 fusion peptide

<220><221> MISC_FEATURE

<222> (1)..(30)

<223> GLP-1 peptide with Ala to Aib2 substitution at position 2, Gly to
Glu substitution at position 16, Ala to Val substitution at
position 19, Val to Ile substitution at position 27, and Gly to
Aib2 substitution at position 29

<220><221> MISC_FEATURE
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222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (31)..(39)

<223> Corresponds to residues 31-39 of exendin—4
<220><221> MISC_FEATURE

<222> (40)..(40)

<223> Lysine attached to linker L

<400> 153

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu
1 5 10 15

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

20 25 30
Ser Gly Ala Pro Pro Pro Ser Xaa
35 40
<210> 154
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36)/exendin-4 fusion peptide
<220><221> MISC_FEATURE
<222> (1)..(30)
<223> (GLP-1 peptide with Ala to Aib2 substitution at position 2, Gly to
Glu substitution at position 16, Ala to Val substitution at

position 19, Val to Ile substitution at position 27, Gly to Aib2

substitution at position 29, Lys at position 20 attached to

<220><221> MISC_FEATURE

<222> (2)..(2)
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<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (20)..(20)

<223> Lysine attached to linker L

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (31)..(39)

<223> Corresponds to residues 31-39 of exendin—4
<400> 154

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu

1 5 10 15

GIn Ala Val Xaa Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 155

<211> 30

<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2, Lys at position 20
attached to linker L

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (20)..(20)

<223> Lysine attached to linker L

<400> 155

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 Gly Arg

20 25 30
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<210> 156

<211> 39

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2 and
Lys at position 27 attached to linker L'

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE
<222> (27)..(27)
<223> Lysine attached to linker L'
<400> 156
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Xaa Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 157
<211> 39
<212> PRT
<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2 and

Lys at position 21 attached to linker L'
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (21)..(21)
<223> Lysine attached to linker L'
<400> 157
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15
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Glu Ala Val Arg Xaa Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser

35
<210> 158
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2 and
Lys at position 20 attached to linker L'
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (20)..(20)
<223> Lysine attached to linker L'
<400> 158
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

Glu Ala Val Xaa Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 159

<211> 39

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2 and
Lys at position 19 attached to linker L'

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (19)..(19)
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<223> Lysine attached to linker L'
<400> 159
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Xaa Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 160
<211> 39
<212> PRT
<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2 and

Lys at position 14 attached to linker L'
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (14)..(14)
<223> Lysine attached to linker L'
<400> 160
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Xaa Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser

35
<210> 161
<211> 40
<212> PRT
<213> Artificial sequence

<220><223> GLP-1 (7-36)/exendin—4 fusion peptide
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<220><221> MISC_FEATURE

<222> (1)..(30)

<223> GLP-1 peptide with Ala to Aib2 substitution at position 2, Gly to
Glu substitution at position 16, Ala to Val substitution at
position 19, Val to Ile substitution at position 27, and Gly to
Aib2 substitution at position 29

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (31)..(39)

<223> Corresponds to residues 31-39 of exendin—4

<220><221> MISC_FEATURE

<222>  (40)..(40)

<223> Lysine attached to linker L

<400> 161

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu
1 5 10 15

GIn Ala Val Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg Pro Ser

20 25 30

Ser Gly Ala Pro Pro Pro Ser Xaa
35 40
<210> 162
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36)/exendin-4 fusion peptide
<220><221> MISC_FEATURE
<222> (1)..(30)
<223> (GLP-1 peptide with Ala to Aib2 substitution at position 2, Gly to

Glu substitution at position 16, Ala to Val substitution at
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substitution at position 29, Lys at position 20 attached to

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (20)..(20)

<223> Lysine attached to linker L'

<220><221> MISC_FEATURE

<222> (29)..(29)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (31)..(39)

<223> Corresponds to residues 31-39 of exendin—4

<400> 162

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu
1 5 10 15

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

20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 163
<211> 30
<212> PRT

<213> Artificial sequence

<220><223> GLP-1 (7-36) peptide with Ala to Aib2, Lys at position 20

attached to linker L'
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (20)..(20)

<223> Lysine attached to linker L'
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<400> 163

His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1 5 10 15
GIn Ala Ala Xaa Glu Phe Ile Ala Trp Leu Val Lys Gly Arg
20 25 30

<210> 164

<211> 39

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2 and
Glu to Lys substitution at position 16, where Lys at position 16
is attached to linker L

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE
<222> (16)..(16)
<223> Lysine attached to linker L
<400> 164
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Xaa
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 165
<211> 39
<212> PRT
<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2 and

Glu to Lys substitution at position 16, where Lys at position 16

1s attached to linker L'
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<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (16)..(16)

<223> Lysine attached to linker L'

<400> 165

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Xaa
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 166

<211> 40

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with C-terminus Lys addition, where Lys at
position 40 is attached to linker L

<220><221> MISC_FEATURE

<222> (40)..(40)

<223> Lysine attached to linker L

<400> 166

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30
Ser Gly Ala Pro Pro Pro Ser Xaa
35 40
<210> 167
<211> 40
<212> PRT
<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2 and
— 248 -
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C-terminal Lys addition, where Lys at position 40 is attached to
linker L

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (40)..(40)

<223> Lysine attached to linker L

<400> 167
His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser Xaa
35 40
<210> 168
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> Exendin-4 peptide with Gly to Aib2 substitution at position 2,

Ser to K(SH) substitution at position 32

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (32)..(32)

<223> lysine(SH)

<400> 168

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Xaa
20 25 30

Ser Gly Ala Pro Pro Pro Ser

35
- 249 -



<210> 169

<211> 39
<212

> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2,
Lys at position 12 is K(SH)

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (12)..(12)

<223> Lysine(SH)

<400> 169

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Xaa Gln Met Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 170

<211> 39

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to AibZ substitution at position 2,
Lys at position 27 is K(SH)

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (27)..(27)

<223> lysine(SH)

<400> 170

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15
- 250 -
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Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Xaa Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 171
<211> 39
<212> PRT
<213> Artificial sequence
<220><223> GLP-1 (7-36)/exendin-4 fusion peptide
<220><221> MISC_FEATURE
<222> (1)..(30)
<223> (GLP-1 peptide with Ala to Aib2 substitution at position 2, Gly to
Glu substitution at position 16, Ala to Val substitution at

position 19, Val to Ile substitution at position 27, Gly to Aib2

substitution at position 29, Lys(SH) at position 20
<220><221> MISC_FEATURE
<222> (2)..(2)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (20)..(20)
<223> Lysine(SH)
<220><221> MISC_FEATURE
<222> (29)..(29)
<223> 2-aminoisobutyric acid
<220><221> MISC_FEATURE
<222> (31)..(39)
<223> Corresponds to residues 31-39 of exendin—4
<400> 171
His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu

1 5 10 15

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

20 25 30
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Ser Gly Ala Pro Pro Pro Ser
35
<210> 172
<211> 40
<212> PRT
<213> Artificial sequence
<220><223> Exendin—4 peptide with C-terminus Lys(SH) addition
<220><221> MISC_FEATURE
<222> (40)..(40)
<223> Lys(SH)
<400> 172
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser Xaa
35 40

<210> 173

<211> 40

<212> PRT

<213> Artificial sequence

<220><223> Exendin—4 peptide with Gly to Aib2 substitution at position 2 and
C-terminal Lys(SH) addition

<220><221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<220><221> MISC_FEATURE

<222> (40)..(40)

<223

> lysine(SH)

<400> 173

His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30
- 252 -

10-2012-0083510



ZIHSdl 10-2012-0083510

Ser Gly Ala Pro Pro Pro Ser Xaa

35 40
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