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oy E e NG, GA EASAE oA ol E kAl [V nEE, B 9yl ® re
AAFHAN, A EHSAE, Belol AAE DPP-IV ZbRa] A4S ALk, Ad WE 19 el &

RO e Smol A DPP-1Ve] o8] sbpEslEt, ¥ owwel ® ohE AAddeld, G EHsAY At
O ot @) (X)el ola) ABEUh. A% AAFelA, X Aibolth. B W@l ® ke Aol
A, X'e D812, dsobu - 2E |, 2-ofp)i-d 2ElR, [H]EH -] B SA-5 2E W, RS EY, N
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olehe] oAt WI)E L. &

1 o
Grd o] A FH A, GA FA3HA
29} v]ask uj 2w 67] o8kl ofw|wAt Fv|E EFeth. 2
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718 E3reh, B odbgol ot AAdEe A, GA EH3AE, ME WE 1
of wf, v AA" 27 olate] opuwit E EFec. R r
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[0363]

[0364]

[0365]
[0366]
[0367]

[0368]

[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

[0380]

[0381]

[0382]

[0383]

[0384]

O 2 e GA BASAIE GLP-17 Aol 80% eE Y oAk S el GA
A glrh E Ee] GA A= GLP-13F Holk= 60% TFL F Sirh.

GLP-13} #olx 53% 535U 4 vt B @mo] A £33 GLP-13F Z o= 50%
AR A okefolA, E @Ee AAU-4(MD HE 2)9 Ao FFA GA EFH3}
o] GA A A= NAY-49} A% 956 HFA 4 r}. E o] GA TAHIA =
Y 4 . B oubgo) GA FH3AE dAd-49F Holx 80% TFY 4 Ao, B
Al 2 Hol GA BAZAE AAld-49} Hojx

[GA EZ3}A41= GLP-1RY] HEelol= ZH-g-A o]},

A Aol A, [GA THFA =, o8l AES TSR o] =ahE A gk,

43} 3R o]Fon E
[e)

o
AL —_— Ry ’
F 9% fAH R old RHoE e AsH 9, 9

ot 2 Jn

R -~HGEGTFTSDLSKQMEEEAVRLE IENLKNGGPSSGAPPPSK-R (M & ¥l 5. 3)

R ~HGEGTFTSDLSKQMEEEAVRLE [EWLKNGGPSSGAPPPSK (SH)-R (A & W% 172)

R -HAibEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSGAPPPSK-R (M W5 4)

R'-HAi bEGTFTSDLSKQMEEEAVRLF I ENLKNGGPSSGAPPPSK (SH)-R' (M & ¥l 173)
R -HAi bEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSGAPPPS-R (A& #%. 5)

R'-HAi bEGTFTSDLSKQUEEEAVRLF IEWLENGG-R (A & W% 6)

R'~HAi bEGTFTSDLSKQMEEEAVRLFTEWLKN-R (A2 W5 7)
R'-HAibEGTFTSDLSKQLEEEAVRLFTEFLKN-R (M 35 8)
R'-HAibEGTFTSDLSKQLEEEAVRLATEFLKN-R (A2 W5 9)

R'-HAi bEGTFTSDLSKQLEEEAVRLAIEFLKNGGPSSGAPPPS—R (A & W% 10)

R'-HAi bEGTFTSDLSKQLEEEAVRLF IEFLKNGGPSSGAPPPSR (M & W& 11)

R ~HAibEGTFTSDLSK (Ac)QMEEEAVRLF IENLK (Ac)NGGPSSGAPPPS-R (M & w3 12)
R'-HAi bEGTFTSDLSK (1 %<1 )QUEEEAVRLF IENLK (# %21 NGGPSSGAPPPS-R (A2 5 13)
R'-HAi bEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSGAPPKS—R (A & W% 14)

R'-HAi bEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSGAPPK (SH)S-R (A2 5 99)

R -HAi bEGTFTSDLSKQMEEEAVRLFI EWLKNGGPSSGAKPPS-R’ (Mg W5 15)
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[0385]

[0386]

[0387]

[0388]

[0389]

[0390]

[0391]

[0392]

[0393]

[0394]

[0395]

[0396]

[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

[0411]

[0412]

R'-HAi bEGTFTSDLSKQMEEEAVRLE IENLKNGGPSSGAK (SH)PPS-R (A& ¥ &
R'~HAi bEGTFTSDLSKQMEEEAVRLE IEVLKNGGPSSKAPPPS-R (1< ©15 16)
R'-HAi bEGTFTSDLSKQMEEEAVRLE IENLKNGGPSSK (SH)APPPS-R (A& 1 &
R'-HAi bEGTFTSDLSKQMEEEAVRLE TEVLKNGGPKSGAPPPS-R (1< ®13 17)
R'-HAi bEGTFTSDLSKQMEEEAVRLE IENLKNGGPK (SH)SGAPPPS-R (A& 1 &
R'-HAi bEGTFTSDLSKQMEEEAVRLF IEWLKKGGPSSGAPPPS-R (A& M5 18)
R'-HAi bEGTFTSDLSKQMEEEAVRLF TIEWLKK (SH)GGPSSGAPPPS—R (A& 91 &
R'-HAi bEGTFTSDLSKQMEEEAVRLE IEWKKNGGPSSGAPPPS-R (A< 15 19)

1 2 -
R'-HAi bEGTFTSDLSKQMEEEAVRLF IEWLK (SH)NGGPSSGAPPPS-R (A& W &
R'=HA i bEGTFTSDLSKQMEEEAVRLE TEWK (SH)KNGGPSSGAPPPS-R (A& ¥ %
R'-HAi bEGTFTSDLSKQMEEEAVRLF IKWLKNGGPSSGAPPPS-R (A& M5 20)
R'=HA bEGTFTSDLSKQMEEEAVRLE TK (SH)WLKNGGPSSGAPPPS-R (A & ¥ %
R'-HAi bEGTFTSDLSKQMEEEAVRLFKEWLKNGGPSSGAPPPS-R (A M5 21)
R' A bEGTFTSDLSKQMEEEAVRLEK ( SH)EWLKNGGPSSGAPPPS-R (A & ¥ %
R'-HAi bEGTFTSDLSKQMEEEAVRKF IENLKNGGPSSGAPPPS-R (A M5 22)
R'=HA bEGTFTSDLSKQMEEEAVRK ( SH)F IEWLKNGGPSSGAPPPS-R (A& ¥ %
R'-HAi bEGTFTSDLSKQMEEEAVKLF IENLKNGGPSSGAPPPS-R (A M5 23)
R'-HAi bEGTFTSDLSKQMEEEAVK (SH)LF IENLKNGGPSSGAPPPS-R (A& &
R'-HAi DEGTFTSDLSKQMEEEAKRLF IENLKNGGPSSGAPPPS-R (A M5 24)
R'-HAi bEGTFTSDLSKQMEEEAK ( SH)RLF IENLKNGGPSSGAPPPS-R (A& &
R'-HAi bEGTFTSDLSKQMEEKAVRLF IENLKNGGPSSGAPPPS-R (A& M5 25)
R'~HAi bEGTFTSDLSKQMEEK ( SH) AVRLF IENLKNGGPSSGAPPPS-R (A & 1 &
R'-HAi bEGTFTSDLSKQMEKEAVRLF IENLKNGGPSSGAPPPS-R (A& M5 26)
R'-HAi bEGTFTSDLSKQMEK (SH)EAVRLF IENLKNGGPSSGAPPPS-R (A& 1 &
R'-HAi bEGTFTSDLSKQKEEEAVRLF IENLKNGGPSSGAPPPS-R (A& M5 27)
R'-HAi bEGTFTSDLSKQK ( SH)EEEAVRLF IEWLKNGGPSSGAPPPS—R (4] & W1 &
R'-HAi BEGTFTSDLSKKMEEEAVRLF IENLKNGGPSSGAPPPS-R (A& M5 28)

Rl—HAibEGTFTSDLSKK(SH)MEEEAVRLFIEWLKNGGPSSGAPPPS—RZ(/ﬂ?3 S
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168)

102)

170)
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110)
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[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

[0438]

[0439]

[0440]

R'-HAi bEGTFTSDLKKQMEEEAVRLF IEWLKNGGPSSGAPPPS-R (M 5 29)
R'-HAi bEGTFTSDLSK ( SH)QUEEEAVRLE IENLKNGGPSSGAPPPS—R (A& W15 169)
1 . 2 -
R -HAibEGTFTSDLK ( SH)KQMEEEAVRLF IEWLKNGGPSSGAPPPS-R (A& ¥ & 113)
R'-HAi bEGTFTSDLSKQMEEEAVRLF IEWLKNGGK-R (A& 5 30)
R'-HAi bEGTFTSDLSKQMEEEAVRLF IEWLKNGGK (SH)-R' (A& 91 & 114)
R'-HAi bBEGTFTSDLSKQUEEEAVRKF IEWLKNGGPSS-R (A& W& 31)
1 . 2 -
R -HA1bEGTFTSDLSKQMEEEAVRKF IEWLK (SH)NGGPSS-R (M€ W& 115)
R'-HAi bEGTFTSDVSSYLEGQAAKEFTAWLVKGR-R (A& ¥15 32)
1 2 -
R -HAEGTFTSDVSSYLEGQAAKEF TAWLVKGRK-R (A€ "% 33)
R -HGEGTFTSDVSSYLEGQAAKEF TAWLVKGRE-R (A& ¥ & 34)
1 2 -
R -HAibEGTFTSDVSSYLEGQAAKEF TAWLVKAibR-R (A€ W& 35)
R'-HAi bEGTFTSDVSSYLEGQAAKEFTAWLVKAi bRE-R* (A& W& 36)
1 2 -
R -HAibEGTFTSDVSSYLEGQAAKEF TAWLVKGRK-R (A€ W35 37)
R'-HAi bEGTFTSDVSSYLEGQAAKEFTAWLVKGRK (SH)-R* (A& W& 38)

R -HAi bEGTFTSDVSSYLEGQAAK(SH)EFIAWLVKGR—RZ( Ag M3 39)

fol

1 . . 2
R -HAibEGTFTSDVSSYGEGQAAKEFIAWLVKAibR-R (A€ W 40)

R -HAi bEGTFTSDVSSYCEGQAAKEF TAWLVKA 1 bR—R2 R 41)

1
fot

R -HAi bEGTFTSDVSSYFEGQAAKEF TAWLVKA| bR-R’ (ME 42)

(L
fol

R -HAi bEGTFTSDVSSYYEGQAAKEF TAWLVKA 1 bR—R2 GOR:! 43)

=
fol

R -HAi bEGTFTSDVSSYWEGQAAKEF IAWLVKA i bRR’ (Mg 44)

(L
fol

R -HAi bEGTFTSDVSSYLEEQAAKEF TAWLVKA1 bR-R’ (Mg 45)

)
fol

R -HAi bEGTFTSDVSSYLEDQAAKEF TAWLVKA| bR-R’ ! 46)

(L
fol

R -HAi bEGTFTSDVSSYLEKQAAKEF TAWLVKA1 bR-R’ (Mg 47)

)
fol

R -HAi bEGTFTSDVSSYLEGQAVKEF TAWLVKA| bR-R’ ! 48)

(L
fol

R'-HAi bEGTFTSDVSSYLEGQAIKEFTAWLVKAi bR-R (4] <& 49)

)
fol

R -HAi bEGTFTSDVSSYLEGQALKEF TAWLVKA| bR-R’ ! 50)

(L
fol

1 . . 2
R -HAibEGTFTSDVSSYLEGQAAREFIAWLVKAibR-R (A€ ®Z 51)

foi

1 . . 2 _
R -HAibEGTFTSDVSSYLEGQAAOrnEF IAWLVKAibR-R (A& W& 52)
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[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

[0459]

[0460]

[0461]

[0462]

[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

1 . . 2 _
R -HAibEGTFTSDVSSYLEGQAAKEF TAFLVKAibR-R (M ¥ W3 53)
R'-HAi bEGTFTSDVSSYLEGQAAKEFTAWLIKAIbR-R (A M5 54)
1 . . 2 -
R -HAibEGTFTSDVSSYLEGQAAKEF TAWLVRAIBR-R (M ¥ W3E 55)
R'-HAi bEGTFTSDVSSYLEGQAAKEFTAWLVOrnAibR-R- (A& W& 56)
1 2 -
R -HAibEGTFTSDVSSYLEEQAVKEFIAWLIKAibR-R (M ¥ W3E 57)
R'-HAi bEGTFTSDVSSYFEEQAVKEFIAWLIKAIbR-R (A W& 58)
1 2 -
R -HAibEGTFTSDVSSYYEEQAVKEFIAWLIKAibR-R (M ¥ W3 59)
R'-HAi bEGTFTSDVSSYWEEQAVKEFIAWLIKAIbR-R (A M5 60)
1 2 -
R -HAibEGTFTSDVSSYLEEQAVKEF TAWLIRAIDR-R (A€ W3E 61)
R'-HAi bEGTFTSDVSSYLEEQAVREFTAWLIRAIbR-R (A M5 62)
R'-HAi DEGTFTSDVSSYLEEQAVKEF IAWLIKAi BRPSSGAPPPS-R- (A& M5 63)
R'-HAi bEGTFTSDVSSYLEEQAVK (SH)EF IAWLIKAi bRPSSGAPPPS-R (A2 W& 171)
1 2 -
R -HAibEGTFTSDKSSYLEEQAVKEF TAWLIKAiBR-R (A€ W3E 64)
R'-HAi bEGTFTSDK (SH) SSYLEEQAVKEF IAWLIKAibR-R (A1 W1 & 116)
1 . R 2 -
R -HAibEGTFTSDVSKYLEEQAVKEF TAWLIKAibR-R (A€ W& 65)
R'-HAi bEGTFTSDVSK (SH)YLEEQAVKEF IAWLIKAibR-R (A& W1 & 117)
1 . . 2 -
R -HAibEGTFTSDVSSYKEEQAVKEF TAWLIKAiBR-R (A€ W3E 66)
R'-HAi bEGTFTSDVSSYK(SH)EEQAVKEF IAWLIKAibR-R (A& W1 & 118)
1 . . 2 -
R -HAibEGTFTSDVSSYLEKQAVKEF TAWLIKAiBR-R (A€ W& 67)
R'-HAi bBEGTFTSDVSSYLEK (SH)QAVKEFIAWLIKAibR-R (A& W1 & 119)
1 . . 2 -
R -HAibEGTFTSDVSSYLEEQKVKEFIAWLIKAibR-R (A& HE 68)
R'-HAi bEGTFTSDVSSYLEEQK (SH)VKEFIAWLIKAibR-R (A& W1 & 120)
1 . . 2 -
R -HAibEGTFTSDVSSYLEEQAVKEKIAWLIKAibR-R (A& H3E 69)
R'=HAi bEGTFTSDVSSYLEEQAVK (SH)EKIANLIKAibR-R (A& ®1% 121)
1 . . 2 -
R -HAibEGTFTSDVSSYLEEQAVKEF IKWLIKAibR-R (A€ W3 70)
R'-HAibEGTFTSDVSSYLEEQAVKEF TK (SH)WLIKAibR-R (A& ¥ 5 122)
1 . . 2 -
R -HAibEGTFTSDVSSYLEEQAVKEF TAWKIKAiBR-R (A€ W3 71)

Rl—HAibEGTFTSDVSSYLEEQAVKEFIAWK(SH)IKAibR—RZ(H‘5_ HE 123)
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[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]
[0481]
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[0483]

[0484]

[0485]

[0486]

[0487]

[0488]

[0489]

[0490]
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[0494]
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R -HAi bEGTFTSDVSSYLEEQAVKEF IAWLIKAI bRPSSGAPPPSK-R ( Ag "3 72)

R -HAi bEGTFTSDVSSYLEEQAVKEF TAWL IKA i bRPSSGAPPPSK (SH) R’ (Mg Hs 124)

R -HAi bEGTFTSDVSSYLEEQAVKEF TAWLIK(Ac)Ai bR-R'( Alg M3 73)

R -HAi bEGTFTSDVSSYLEEQAVKEFTAWLIK (¥l 2 ¢)Ai bR’ (Mg H3 74)
R-H(E&~ 3- A} ) Ai bEGTFTSDVSSYLEEQAVKEF [AWL KA BR-R'( Ag M3 75)

R'-H(3-0}1] w5 o} 41 €1 ) A1 bEGTFTSDVSSYLEEQAVKEF IAWL IKAi bR-R (A& W& 76)

o

oA,

b

Re 3 FAsEAY, EE CHy, C(0)CH;, C(O)CH.CH;, C(O)CH.CH.CH; H+= C(0)CH(CHs)CHso]aL,

Re OH, NH,, NH(CH;), NHCH.CHs;, NHCH,CH.CH;, NHCH(CHs;)CH;, NHCH.CH,CH.CH;, NHCH(CH;)CH,CH;, NHCeHs,

NHCH,CH,OCH;, NHOCH;, NHOCH,CH;, 7H2A] B3 7], & Aubat 7] = el Eo]1;

L& 2 X-Y-7& zt= ¥A F7]eolH,

X dejHem EAs, GA RASAE Lok Ve T skl AdE, AwsH T3] T¢A, 5
TT®A C, H, N, 0, P, S, &=AUF, Cl, Br, ) = o8 &, ¢4, ¢4, 414d, $4244, sS4
d, SN, o=, oA, ok, Axdd, A, AEUNY, LAIRY, X
2EAAY EE XA UNY 7))L

[e]
P
AAFAANA, X GA EHBA] RN B, S FH, K F4, KD 320, T 32 Ex Y S40) 2%

ohE FHfellA, 2 32 oJste] AER o]l womiE dYgd A gt SgEs Alvdth:
1 . 2 -
R -HAibEGTFTSDLSKQMEEEAVRLF IEWLK (L)NGGPSSGAPPPS-R (A& W& 148)
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fo

1 . 2
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foi
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fo

1 . 2
R -HA1bEGTFTSDLSKQMEEEAK (L )RLF IEWLKNGGPSSGAPPPS—R (A€ =

R'-HAi bEGTFTSDLSKQMEK (L ) EAVRLF IEWLKNGGPSSGAPPPS-R (A& W& 164)

fol

1 . 2 _

R -HAibEGTFTSDLSKQK (L )EEEAVRLF IEWLKNGGPSSGAPPPS—R (A€ W& 152 )

RI—HA 1bEGTFTSDVSSYLEEQAVKEF IAWLIKA 1 bRPSSGAPPPSK (L) —RZ (Mg W3 153)
1 . . 2 -

R -HAibEGTFTSDVSSYLEEQAVK (L )EFIAWLIKAibRPSSGAPPPS-R (A€ S 154)

R -HAi bEGTFTSDVSSYLEGQAAK(L)EFTAWLVKGR-R (4 & 155)
371 AellA,

R FAsEAY, EE CHy, C(0)CH;, C(O)CH.CH;, C(O)CH.CH.CH; B+ C(0O)CH(CH;)CHzo] Iz,
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SES06 10-1224335

Re OH, NH;, NH(CHs), NHCH;CHs, NHCH;CH.CHs, NHCH(CHs)CHs, NHCH:CHoCH.CHs;, NHCH(CHs)CH.CHs, NHCeHs,
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[0519]

[0520]
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[0522]

[0523]

[0524]

[0525]

[0526]
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[0528]

[0529]
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SES35 10-1224335

22 23
R-P-R"- ® -R PR -P'R -

A7) Aol A,

P U P BYHon FelSARA SAolE, At Eedd Sajols, FelusAEd, Hg-v-ud
GEE, B E, BedelmaAdY o adeel=, Edo|EnA duElIdelE B Felo}
adolrtols, FEA FA EE FEA S gl ok /8 e Edokn, dAn Eeeeldl
Eosyd, Eefotasld, 2 Eess

o, vgletol= Eejobdl, o ZejolrmiEloldll, Ee]obr|n
o™ olE, ZZ|(N-HE ojr:ola o] E), J‘—El(N odotn| ol o] E), F(N,N-tho]Hd ojr|x
ofzLd ol E), EN N-thojedotn| ol e ol E), Ee(otmuEctadolE), Zej(N-HE ofv]i-v
EotadyolE), ZN-od ofrx 1‘50} L 1‘5) = (N N-tholwl’l ofriemEola o] E), &7
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ofr oA Yo E %ii}o]?—), Zel(vEoeta ol mz 2 Edtol Y YEH FEoI=),
ZRHOZFEZL, 7Y FERold AHH|o]E-A4-AHHOE) FERolE HHo]E-C(6-AHHIE) ¥ ZE=Fo|H
Ao E-B, ZEfiEte|l= dd AR, EYEHed, ZYSFER, Ad e §4 EipiElel= oA
i 7IEAE, Slo]=EA] old AEgms, Bl AdR ool womyE HYHal;

} b . . s L
R R 2 k72 27t sggom A%, 0o, 5 R-, obvlel=, A mi e A3 w2
A

Crso &7, = X3 = v[x3hE 213 T EX3 Cuy ez dlo]

K

RE 4, A% == A8 Gy €4, A T v Gy Aol 2d -0 ¢, =5 A T A
il

R, R % RS Xel 4] Zol7k oF 2007 olske] 947 Wfstes dedg,

44 19 AT ¥ AAFAAA, X (60 TAIA) U9l obolantt @10 AFAS, Aol AR

A R-[CH-CH0] R -, -R-Ato]Z2marzd R~ R7-olgdR"- i R7-sgzrto]28-R"-o]1, t= 0 U]
) 500tk

Q3 AAFE A, X GA A A=A ek S S, K S, KSH) S, T 33 mE Y S0 2%
A,

22

seta 19 sgEe AR ANGHelA, R = -(CH), -(CHy),-C(0)-~(CH)=, ~(CHy),~C(0)-0-(CHy)\-,
~(CHy)y=C(S)-NR = (CHy)y=,  ~(CH)~C(0)-NR'~(CHy)\=,  ~(CHy)y="NR=(CHy)y=,  ~(CH)=0-(CHy)y=,  —(CHy)y=S(0)o-o
(CH)y=, ~(CH)=S(0) o NR ~(Cl,) = HEE ~(CH,),~P(0) (OR)-0-(CH,),-01 3L, u % vi E"doz 0, 1, 2, 3,
4, 5,6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 T+ 209|t}.

S84 19 S@Ee] A5 ANGHNA, R D Re BHH 0 Z-(CHy)e, ~(CHy),~C(0)~(CHy).~, ~(CH,),~C(0)-
0-(CH)y=,  ~(CH),~C(S)-NR™~(CH) o=, ~(CH),~C(O)NR ~(CHy)s=,  ~(CH),~NR'=(CHy)o=,  ~(CHy),~0~(CH,) o~
~(CH,)=8(0)g(CHy )=, ~(CH,)=S(0)gs~NR ~(CHy) = HEE ~(CHy),~P(0) (OR)-0-(CH),~el 3L, r, s, B vi= E¢7

°=20,1, 2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 & 20°]t}.

22 23 22 23 22

a4 19] QR AN, 1017 EE XF R [C-C-0], R -, R Apol 2R K obu-

b

R'- mE R -slel2Ate] 2R -o]®, v EA@},

81512 Jo] W2 898 o = 1 % 39 dAH},

s15k2] 11014 oaje 2 el = o2 JHE A FA L'E B FAY 27 Fo FHEATE GA 1H
}AS F3e= GA T3 sgEolth. GA FA3} 3R A RS o] oyt EoA A& uz}
AR (A7) A, F4 A 91, B doe g2 FuHo FAE ¥ 5 Ak & AAGEA, A
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[0531]
[0532]
[0533]

[0534]

[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

[0545]

[0546]

[0547]

[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

S=506l 10-1224335

¢

v A7E 1gG, IgA, IgM, IgD =& Igh FAZHE B 798 ZIste Fd SEIHA FA 9 Azstd WMo
o =i ?l

o E GE ANGEelA, FAE FY dEek FARTEH shd 7o R Ak Ig6, Teh, Igh, Ieh EE
Igf FAZTEY B 74 Egdshe et FAloltk. b ANGHAM, FAE A4A == B A7)
IgG, Igh, TgM, TgD EE Igf FA=TE ] Felfietol= AL EPate T3l LEehd FA9) ¢ Azt o
Holr},

3pet4l 11

FA-L' - [6A XA

7] AeilA,

A 484 E GLP-1R9] FEbo]= Z-g-Alolct,

=7 AN FEo A, m@}xﬂ olale] AT EFBAT olo] FaAHA ke, welo] FAE vheh 2L
A BAH3 SiEe O]TOV S e feels; goe] (-ud A%, W0 olE Helelmmyy B4
4 &gl A R o)) h‘z'a o= 3§ bsd A, AACIYAA, Sl A, SWEE L ATofEo|
t}:

R -~HGEGTFTSDLSKQMEEEAVRLE IEWLKNGGPSSGAPPPSK-R (M & ¥l 5. 3)

R ~HGEGTFTSDLSKQMEEEAVRLE IEWLKNGGPSSGAPPPSK (SH)-R (A & W% 172)

R -HAibEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSGAPPPSK-R (M W3 4)

R'-HAi bEGTFTSDLSKQMEEEAVRLF I ENLKNGGPSSGAPPPSK (SH)-R' (M & ¥l 173)
R -HAibEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSGAPPPSR (A& #%. 5)

R'-HAi bEGTFTSDLSKQUEEEAVRLF IEWLENGG-R (A & W% 6)

R'-HAi bEGTFTSDLSKQMEEEAVRLFTEWLKN-R (A2 W5 7)
R'-HAibEGTFTSDLSKQLEEEAVRLFTEFLKN-R (M W35 8)
R'-HAibEGTFTSDLSKQLEEEAVRLATEFLKN-R (A& W5 9)

R'-HAi bEGTFTSDLSKQLEEEAVRLAIEFLKNGGPSSGAPPPS—R (A & W% 10)

R'-HAi bEGTFTSDLSKQLEEEAVRLF IEFLKNGGPSSGAPPPSR (M & W& 11)

R ~HAibEGTFTSDLSK (Ac)QMEEEAVRLF IENLK (Ac)NGGPSSGAPPPS-R (M & w3 12)
R'-HAi bEGTETSDLSK (1l %<1 )QMEEEAVRLF IENLK (1 % &1 NGGPSSGAPPPS-R (A2 5 13)
R'-HAi bEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSGAPPKS—R (A & W% 14)

R'-HAi bEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSGAPPK (SH)S-R (A2 5 99)
R'-HAi bEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSGAKPPS-R (A & W% 15)

R'-HAi bEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSGAK (SH)PPS-R (A2 5 100)
R'-HAi bEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSKAPPPS-R (A & "M% 16)

1o 2 _
R -HAibEGTFTSDLSKQMEEEAVRLF IEWLKNGGPSSK(SH)APPPS-R (A& ®& 101)
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[0554]

[0555]

[0556]

[0557]

[0558]

[0559]

[0560]

[0561]

[0562]

[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

[0570]

[0571]

[0572]

[0573]

[0574]

[0575]

[0576]

[0577]

[0578]

[0579]

[0580]

[0581]

R'-HAi bEGTFTSDLSKQMEEEAVRLF IEWLKNGGPKSGAPPPS-R (M # 5 17)
R'-HAi bEGTFTSDLSKQMEEEAVRLF IEWLKNGGPK (SH) SGAPPPS—R (A& W1 &
R'-HAi bEGTFTSDLSKQMEEEAVRLF IEWLKKGGPSSGAPPPS-R (M #5 18)
R'-HAi bEGTFTSDLSKQMEEEAVRLF IEWLKK (SH)GGPSSGAPPPS—R (A& W &
R'-HAi bEGTFTSDLSKQMEEEAVRLF IEWKKNGGPSSGAPPPS-R (M #5 19)
R'=HA i bEGTFTSDLSKQMEEEAVRLE TEWLK ( SH)NGGPSSGAPPPS-R (A& ¥ %
R'-HA i bEGTFTSDLSKQMEEEAVRLE TEWK (SH)KNGGPSSGAPPPS-R (A& %
R'-HAi bEGTFTSDLSKQMEEEAVRLF IKWLKNGGPSSGAPPPS-R (A& 5 20)

1 2 -
R -HAibEGTFTSDLSKQMEEEAVRLF TK (SH)WLKNGGPSSGAPPPS-R (A€ W3
R'-HAi bEGTFTSDLSKQMEEEAVRLFKEWLKNGGPSSGAPPPS-R (A& M5 21)
R'-HAi bEGTFTSDLSKQMEEEAVRLFK ( SH)EWLKNGGPSSGAPPPS-R (A& ™ &
R'-HAi bBEGTFTSDLSKQMEEEAVRKF IEWLKNGGPSSGAPPPS-R (A & 22)

1 2 -
R -HAibEGTFTSDLSKQMEEEAVRK (SH)F IEWLKNGGPSSGAPPPS-R (A€ ¥ 3
R'-HAi bBEGTFTSDLSKQMEEEAVKLF IEWLKNGGPSSGAPPPS-R (A& 5 23)

1 . 2 -
R -HAibEGTFTSDLSKQMEEEAVK (SH)LF IEWLKNGGPSSGAPPPS-R (A€ ¥ 3
R'-HAi bEGTFTSDLSKQMEEEAKRLF IENLKNGGPSSGAPPPS-R (A& 5 24)

1 . 2 -
R -HAibEGTFTSDLSKQMEEEAK (SH)RLF IEWLKNGGPSSGAPPPS-R (A€ ¥ 3
R'-HAi bEGTFTSDLSKQMEEKAVRLF IENLKNGGPSSGAPPPS-R (A& & 25)

1 . 2 -
R -HAibEGTFTSDLSKQMEEK (SH) AVRLF TEWLKNGGPSSGAPPPS-R (A€ ¥ 3
R'-HAi bEGTFTSDLSKQMEKEAVRLF IENLKNGGPSSGAPPPS-R (M2 "5 26)

1 . 2 -
R -HAibEGTFTSDLSKQMEK ( SH)EAVRLF IEWLKNGGPSSGAPPPS-R (A& ¥ &
R'-HAi bEGTFTSDLSKQKEEEAVRLF IENLKNGGPSSGAPPPS-R (M & 27)

1 . 2 -
R -HAibEGTFTSDLSKQK ( SH)EEEAVRLF IEWLKNGGPSSGAPPPS-R (A€ ¥ 3
R'-HAi bBEGTFTSDLSKKMEEEAVRLF IENLKNGGPSSGAPPPS-R (M & 28)

1 . 2 -
R -HAibEGTFTSDLSKK (SH)MEEEAVRLF IEWLKNGGPSSGAPPPS-R (A€ W3
R'-HAi bEGTFTSDLKKQMEEEAVRLF IENLKNGGPSSGAPPPS-R (M 5 29)

1 . 2 -
R -HAibEGTFTSDLSK(SH)QMEEEAVRLF IEWLKNGGPSSGAPPPS-R (A€ ¥ 5

Rl—HAibEGTFTSDLK(SH)KQMEEEAVRLFIEWLKNGGPSSGAPPPS—RZ(/ﬂ?3 S

168)

102)

170)

103)

104)

105)

106)

107)

108)

109)

110)

111)

112)

169)

113)
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[0582]

[0583]

[0584]

[0585]

[0586]

[0587]

[0588]

[0589]

[0590]

[0591]

[0592]

[0593]

[0594]

[0595]

[0596]

[0597]

[0598]

[0599]

[0600]

[0601]

[0602]

[0603]

[0604]

[0605]

[0606]

[0607]

[0608]

[0609]

1 . 2 -
R -HA1bEGTFTSDLSKQMEEEAVRLFIEWLKNGGK-R (A& ¥ 30)
Rl—HA 1bEGTFTSDLSKQMEEEAVRLF IEWLKNGGK (SH) —R2 (ME W3 114)
1 . 2 -
R -HA1bEGTFTSDLSKQMEEEAVRKF IEWLKNGGPSS-R (A& ¥ 31)
Rl—HA 1bEGTFTSDLSKQMEEEAVRKF IEWLK SH)NGGPSS—R2 (ME W3 115)
1 . 2 -
R -HAibEGTFTSDVSSYLEGQAAKEFIAWLVKGR-R (A& ¥ 32)
R1—HAEGTFTSDVSSYLEGQAAKEFIAWLVKGRK—R2 (ME A3 33)
1 2 -
R -HGEGTFTSDVSSYLEGQAAKEF IAWLVKGRK-R (M & W3 34)
Rl—HA 1bEGTFTSDVSSYLEGQAAKEF TAWLVKA i bR—R2 (ME A5 35)
1 . . 2 -
R -HAibEGTFTSDVSSYLEGQAAKEFIAWLVKAibRK-R (M <& HZE 36)
Rl—HA i bEGTFTSDVSSYLEGQAAKEFIAWLVKGRK—R2 (Mg A5 37)
Rl—HAibEGTFTSDVSSYLEGQAAKEFIAWLVKGRK(SH)—RZ(’\1 g W3 38)
Rl—HAi bEGTFTSDVSSYLEGQAAK ( SH)EFIAWLVKGR—R2 (ME A3 39)

40)

fol

1 2
R -HAibEGTFTSDVSSYGEGQAAKEF TAWLVKAibR-R (M & W

41)

fol

R -HAi bEGTFTSDVSSYCEGQAAKEF TAWLVKA| bR—RZ(H =l

42)

=
folr

R -HAi bEGTFTSDVSSYFEGQAAKEF TAWLVKA 1 bR—R2 R

(L
fol

R -HAi bEGTFTSDVSSYYEGQAAKEF TAWLVKA bR-R’ (A4 43)

R -HAi bEGTFTSDVSSYWEGQAAKEF TAWLVKA 1 bR—R2 R 44)

12
fot

R -HAi bEGTFTSDVSSYLEEQAAKEF TAWLVKA| bR-R’ (A4 45)

(L
fol

R -HAi bEGTFTSDVSSYLEDQAAKEF TAWLVKA1 bR—R2 R 46)

=
fol

R -HAi bEGTFTSDVSSYLEKQAAKEF IAWLVKA i bRR’ ! 47)

)
fol

R -HAi bEGTFTSDVSSYLEGQAVKEF TAWLVKA1 bR-R’ (Mg 48)

)
fol

R -HAi bEGTFTSDVSSYLEGQATKEF IAWLVKA| bR-R’ (A4 49)

)
fol

R -HAi bEGTFTSDVSSYLEGQALKEF TAWLVKA1 bR-R’ (Mg 50)

)
fol

51)

fol

1 . . 2

R -HAibEGTFTSDVSSYLEGQAAREFIAWLVKAibR-R (A& ¥
1 . . 2 -

R -HAibEGTFTSDVSSYLEGQAAOr nEFIAWLVKAibR-R (M€ M= 52)
1 . . 2 =

R -HAibEGTFTSDVSSYLEGQAAKEFIAFLVKAibR-R (M€ W& 53)
1 . . 2 -

R -HAibEGTFTSDVSSYLEGQAAKEFIAWLIKAibR-R (M€ H= 54)

1 . . 2 _
R -HAibEGTFTSDVSSYLEGQAAKEFIAWLVRAIbR-R (M€ W% 55)
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[0610] R'-HAi bEGTFTSDVSSYLEGQAAKEFTAWLVOrnAibR-R (A& # & 56)

[0611] R'-HAi bEGTFTSDVSSYLEEQAVKEFIAWLIKAIbR-R (A W& 57)

[0612] R'-HAi bEGTFTSDVSSYFEEQAVKEFTAWLIKAibR-R (M M5 58)

[0613] R'-HAi bEGTFTSDVSSYYEEQAVKEFIAWLIKAI bR-R (A M5 59)

[0614] R'-HAi bEGTFTSDVSSYWEEQAVKEFTAWLIKA i bR-R (A& 5 60)

[0615] R'-HAi bEGTFTSDVSSYLEEQAVKEFIAWLIRAIDR-R (A M5 61)

[0616] R'-HAi bEGTFTSDVSSYLEEQAVREFTAWLIRAIbR-R (M 5 62)

[0617] R'-HAi bEGTFTSDVSSYLEEQAVKEF TAWL IKAi bRPSSGAPPPS-R (A& #5 63)
[0618] R'-HAi DEGTFTSDVSSYLEEQAVK (SH)EF IAWL IKAi bRPSSGAPPPS-R (A2 W5 171)
[0619] R'-HAi bEGTFTSDKSSYLEEQAVKEFTAWLIKAIbR-R (A M5 64)

[0620] R'-HAi bEGTFTSDK (SH)SSYLEEQAVKEFIAWLIKAibR-R (A& W15 116)
[0621] R'-HAi bEGTFTSDVSKYLEEQAVKEFTAWLIKAIbR-R (A M5 65)

[0622] R'-HAi bEGTFTSDVSK (SH)YLEEQAVKEF IAWLIKAibR-R (A& W& 117)
[0623] R'-HAi bEGTFTSDVSSYKEEQAVKEFIAWLIKAIbR-R (A M5 66)

[0624] R'-HAi bEGTFTSDVSSYK (SH)EEQAVKEFIARLIKAibR-R (A& W5 118)
[0625] R'-HAi bEGTFTSDVSSYLEKQAVKEF TAWLIKA bR—RZ(H g W3 67)

[0626] R'-HAi DEGTFTSDVSSYLEK (SH)QAVKEFIARLIKAibR-R (A& W15 119)
[0627] R'-HAi bEGTFTSDVSSYLEEQKVKEFIAWLIKAIbR-R (A M5 68)

[0628] R'-HAi bEGTFTSDVSSYLEEQK (SH)VKEF IANLIKAibR-R (A& ®15 120)
[0629] R'-HAi bEGTFTSDVSSYLEEQAVKEKTAWLIKAIbR-R (A M5 69)

[0630] R'-HAi bEGTFTSDVSSYLEEQAVK (SH)EKIANLIKA bR—RZ(Ai g W3 121)
[0631] R'-HAi bEGTFTSDVSSYLEEQAVKEF IKWLIKAi bR-R (A 5 70)

[0632] R'-HAi bEGTFTSDVSSYLEEQAVKEF IK (SH)WLIKA bR—RZ(H g W3 122)
[0633] R'-HAi bEGTFTSDVSSYLEEQAVKEFTAWKIKAI bR-R (A W& 71)

[0634] R'-HAi bEGTFTSDVSSYLEEQAVKEF AWK (SH) IKAibR-R (A& W& 123)
[0635] R'-HAi bEGTFTSDVSSYLEEQAVKEF TAWL IKA i bRPSSGAPPPSK-R (A& W5 72)
[0636] R'-HAi bEGTFTSDVSSYLEEQAVKEF IAWLIKA i bRPSSGAPPPSK(SH)-R (A2 W& 124)
[0637] R'-HAi bEGTFTSDVSSYLEEQAVKEFTAWLIK(Ac)AibR-R (A& ¥1& 73)

_40_



[0638]

[0639]

[0640]

[0641]

[0642]

[0643]

[0644]
[0645]
[0646]
[0647]
[0648]
[0649]

[0650]

[0651]

[0652]

[0653]

[0654]

[0655]

[0656]

SS=50l 10-1224335

R -HAibEGTFTSDVSSYLEEQAVKEFTAWLIK(#1 2 81)AIDR-R (N & W& 74)

R-H(E 2 3-81X}91)Ai bEGTFTSDVSSYLEEQAVKEF IAWLIKAIBR-R (N & W% 75)

R -H(3-0}w) 17 d o} 4 & ) A bEGTFTSDVSSYLEEQAVKEF TAWL IKAi bR-R (& W15 76)

71 AellA,

RS SAatAL, ®E Cll, C0)CH;, C(0)CHCH;, C(O)CHCHCH; & C(0)CH(CH;)CH;o] 3L

R= O, NH,, NH(CHy), NHCHCHs;, NHCHCH.CH, NHCH(CH;)CHs, NHCHCH.CHCH;, NHCH(CH:)CH.CH;, NHCHH;,
NHCH.CH,OCH;, NHOCHs;, NHOCH.CHs;, 7FEA] B3 7], A& AWt 7] Ei g4:8%o0]a

L' 4 X-V-2'5 2k ®97 &7]olaL

Xt (A BASAE Tdeh A5 F ehtel A 4B Esel 2 wE BE FEIAClL;
Ve Aolw e PAE LHsHE Qoo EAsk: 14 Jelu;
e A 27 RN S FRAGE slolh
514 119] SgEe] AF AAGeel A, X et 2t

22 23 22 21 23
R -PR - EE R PR -P'R -
47 Ao,
P PE BYAoR FelSAQUW SAtls, ot EHead Satols, FelodsaEY, EFel-v-nd
Ao, Feud 4F, FstelmuAdE cagdels, Felstelnma dEusoageels 2 Felo}
adolrlel=, F4 Ei FEA S ol okml B 2 Bejebn, dAn Hefeteld, Tee=ud, &

ot27ld, Bl Es|=Ed, HgiEte]l= FEjopdl, o Ad Eeloln|Eloldll, EE|opv|molaHeolE, Eg
(N-wlE ofv]zeladgolE), Zej(N-o"elr|otad Y o|E), EHG%WWﬂlﬂ ofpl ot Aol E), iﬂ
(N N-tpolefEotm ot o] E), FE(ofrmmEctaddolE), Zej(N-vd ofrjm-wEolgHolE),
Zl(N-o g opn]iH|Ecta e o] E), %ﬂmﬁﬁwwﬁiﬁﬂiﬂEﬁﬁ%ﬂl_,éﬁmwwqﬂﬂQOWLa
Eoladye|lE), Zg(dgaolwl), 43} ofwlo] FFA|, o7 Z (NN N-Egto]dEoln]-ola o] Z
2dlolz), ZE(vEoladoln 2R EGoE gry FReolm), IR I, dd F=Rold
o] E-A(4-AH0|E) FEReE A E-C(6-AHo]E) B FT=Roldl Mso]E-B, EEel= o)
ZYA™, ZEEded, EYISFE, Ad T A ZEaptEel= oAAd) V|EA, Sfel=FA] oY AE
72 gl AFR o]Folx FonRE AEHIL

: 2: - b - =
R, R BR 244 583802 3/4%, -0-, -5-, MR-, A% ==

H
=
)
ri
it
)
o)
kA
i
M
N
o)
A
2
IS

A, EE A EE AASE A EE B Cp SlE RSN

R 4, A3 v HX3E Cyy €2, X3 e HX3E Gy AlolE29 -0 &2, e X3 L+ 4
X & o} -(Cos L o]aL;

RY, R 2 R Xe] 4 ol7} oF 2007 olete] YRR RFstEs Heiw),

s34 119] SRS QA AARAAN, X2 (64 A5 el OFUli*F 7)ol AgEn, oMo g
B R[CH-CH-01, R -, RPApol2r AR, R -olaR"- wme R 2ato| 28R o] 3, t& 0 1
] 500t}

22

stekd T19] st AR AAGHAAM, R = -(CH)-, -(CHy),=C(0)-(CHy)\~, —(CH2),~C(0)-0-(CH)\~,

~(CHy)=C($)NR - (CHy)y=,  ~(CHa)=C(O)NR =(CHy)y=, ~(Cla)y-NR'~(CHy)y=,  ~(CHy)y=0-(Cly)y=,  ~(CHo)=S(0)go-
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[0657]

[0658]

[0659]

[0660]

[0661]

[0662]

[0663]

[0664]

[0665]

[0666]

[0667]

[0668]

[0669]

[0670]

[0671]

[0672]
[0673]
[0674]

[0675]

SES06 10-1224335

(CHg)y—, _(CHz)u_S(O)o—Z_NRb_(CHz)V_ Te= _(CHZ)u_P(O)(ORb)_O_(CH2)V_O] ,u 2 vy Eg4oe=r 0, 1, 2, 3,

al
4,5, 6, 7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 E+= 200°|t}.

23

sat [19] ahatEe] AR AXGENA, R 2L R & EHH02-(CHy) -, -(CHy),~C(0)~(CHy)~, -(CHy),~C(0)-
0-(CHy)v=,  ~(CHy)=C(S)-NR'=(CHs)e=,  —(CHy),~C(O)-NR'—(CH,)e=,  —(CH,),~NR =(CHy)e=,  —(CHy),~0-(CH,).-,
_(CHQ)FS(O)H_(CHQ)S_, _(CHz)r‘S(O)ofz_NRb_(CHz)s_ T —(CHz) P(O)(OR) -0- (CHz) o] r, s, Uﬁ] Ve %%El

©°=20,1, 2, 3,4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 E& 20°]t}.

51 &
of

.

BB A% ANFENA, [GA EASA]E olske] ABE o]FolW TOEFE Hug ol
o 3§ 7w G, YAGAA, SHolgAA, §EE U AFofEolr):

I o
o

>{ﬂ 1>

I1e
o]e

LL

_10

Fa)
5}

JZi
]

R'=HAi bEGTFTSDLSKQMEEEAVRLE TEWLK (L ' )NGGPSSGAPPPS-R (A€ % 156)
1 . 2 -
R -HAibEGTFTSDLSKQMEEEAVRK (L ' )FIEWLKNGGPSSGAPPPS-R (A€ 3. 157)
R'-HAi bEGTFTSDLSKQMEEEAVK(L ' )LF IENLKNGGPSSGAPPPS—R (A& W1 & 158)
1 . 2 -
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[0882]

[0883]

[0884]

[0885]

[0886]

[0887]

[0888]

[0889]

[0890]

[0891]

[0892]

A Ws 1 EE 4D WS 20] Aol o], EelolA AN vheh e A BASAE olF Ade &
AR ok old@ AR Sk fEe 54, A 27k A 088, kY g4, ANE B
g AR TR, AAE A48 Aol, ANY AF Alel, MM FEms WY, M AL R wey, L/E
t gaE 53 WY Q4B 4 ok BU0A ASE sk gol, A9 WE 1 EE A9 WE 29 B
oo FAAE A WE 1 EE AY WE 29 A9e BAROE X% sht o4l opuwit AF, 4]
EE A, EEoolEe £3e 2t Brel=el

AR AAFEAA, BhG ATH vh e GA BASAE AY WE 1wt A9 WE 28 TR, s
opgel obulnit ABE vk GA EASA WO 5w RRE F shtel ohvinal ABe AY WE 1 E
=AY NS 29 FEE AL JoR uEs opv Al WHS EFT Aol Ad WE 1 EE A
Q Ws 28 olgahd, ol Popo) HARTY folshl TAAA QL FHT 5 YL, oF TANA A
LE W et WIS AUT QoM ol WEAR crletl AE Yan. oot Age
HE EE H-RE £42 M 4 A W 29] st o4

opH| A FALSE A3, A7) H/E= i?*é 49 o}uu o2 fiAstE 2, 7Y SFEAHE) 25 EH
of =B ELHD) 0. & o] ofnigl X|FHo R o] Fojtt, HI-HE X3S A BE 1 e A9 HE 29 sk o
o) ofu|AbS Aoldk Asl, Z7] R/Ee A5 5AY olvntow thAlskE A, AdAW SFEHE)eR
HE (V) XFoR o]Foizitt. AR HAFEAA, Eo] AlFH vpel £ GA TAHSAlE AYE WE 1
T MY M3 2 FAAE 2FEAE, Q1A 204 Al A7 (Ee geid, HAEsid) el e x| gkE 2-o)
m]ofo] AHE|2AH(AID2) S ZEEth. 54 AA A, R xﬂ%% vpe} 2 GA A A= AME WE 1
EE Y HE 28 ZAY, golxlor X5 sk o] s et

54 AAFeolA, o AT npel 22 GA BH3AE A9 HE 1 e A WE 28 EgsA N, s
o]4o] opmiit Q1S Zh=th,  obmnmal AFle ©ddE ol Y] Ee 7)o AFAR o]Fojd = gl
o ASlS fElol=o] MR Al wdrbiolA] e fEte]=o] iR XA gE vk o]y e AY
Admrd oz 2 A 10719 opujil Hols 7hd otk &P FEle]=e) FHEA] Trel A HaE Al O
AR9e 27 MY = dH, oF 2 WK oF 20709 ofn|iAte] Thedt Zom Azt sl o]de] ot
e 7] AFdel GLP-1IR 2H8Al &S o443 Yehle Hepol=E A= & Ad HE 1 B Ad
s 2 Yz =949 & Ao

A Ax oA, BEdo] AlFE wel e GA XA3I Heolm: Ad WHIE 29 ofwnal HIS
EFEEARE, Sk o] el AE gholal WU|E e & EW, 3 AAGHNA, GA BHFAE ¥

R ~HGEGTFTSDLSKOMEEEAVRLF TEWLKNGGPSSGAPPPSK-R (4 W% 3)
A7) AelA,

R'e A7}, 3= Oy, C(0)CHy, C(0)CHCHy, C(0)CHCH,CH,

RZ—‘E OH, NH,, NH(CH;), NHCH,CH;, NHCH,CH,CHs,

NHCH,CH,OCH;, NHOCH3;, NHOCH.CH;, 7}EA] B&7], A& X

AE M35 39 GA E4sA=
oltt.

AR AAFE A, GA A B A= v T

1 2 -
R - HAEGTFTSDVSSYLEGQAAKEFTAWLVKGRK-R (M1 W& 33)
7] AelA,

R'& BAa 7}, 3= CHy, C(0)CHy, C(0)CH,CHy, C(0)CH,CH,CHs,

=
ol

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

_55_

NHCH(CHs)CHs,

M Uz 29 FdskARE, THEA

NHCH(CH;)CHs,

Y+ C(0)CH(CHs)CHzol 22

NHCH,CH,CH5CH;,  NHCH(CH3)CH.CHs,  NHCgHs,

2 7)) Bkt A

= C(0)CH(CH3)CHzo) a2

NHCH,CH,CH,CH;,  NHCH(CH3)CH.CHs, ~ NHCgHs,



10-1224335

s=s5

NHCH.CH,0CH;, NHOCHs, NHOCHCHs, 7HA]

3

A9 oo o)Al k7)ol HIlo T

o
=l

u

FARE, 7 A

AgAE Ad HE 19 Y

-~
It

A WME 339 GA

[0893]

ANk, st

X3}

Aqd HE 25

[0894]

o] 4ol ojm At Aal

o]
=

Fib o] 4ol ofulAke] A A

S

Efo]= o] i 9] ZHH

3 AW AR, 27 oo A

A

=

Al e oA

44

o] GLP-1R

]

)

el

A

st o]e] o}

Lol 7HA =™,

8L o (YH) ZHE JHEA(LE8%) Ta7tbA] E7En.

Hepol = 4

IO

-~
It

&= HAMET
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[0896]

* 1

SS=50l 10-1224335

Ad HE 19 AL 1S 2 FAH
R ~HGEGTFTSDLSKQMEEEAVRLE [EWLKNGGPSSGAPPPSK-R” (4] °§ % 3)
R ~HGEGTFTSDLSKQMEEEAVRLE IEWLKNGGPSSGAPPPSK (SH)-R (4 &
R'~HAi bEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSGAPPPSK-R (A& 5 4)
R -HAi bEGTFTSDL SKQUEEEAVRLE TEWLKNGGPSSGAPPPSK (SH)-R (A &
R'~HAi bEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSGAPPPSR (A& W% 5)
R -HAibEGTFTSDLSKQMEEEAVRLF IENLKNGG-R (A& # % 6)
R'-HAibEGTFTSDLSKQUEEEAVRLFIEWLEN-R (M HE 7)
R -HAibEGTFTSDLSKQLEEEAVRLFIEFLKN-R (& W35 8)
R'~HAibEGTFTSDLSKQLEEEAVRLAIEFLKN-R (M H3E 9)
R'-HAi bEGTFTSDLSKQLEEEAVRLATEFLKNGGPSSGAPPPSR (A & W& 10)
R'-HAi bEGTFTSDLSKQLEEEAVRLF IEFLKNGGPSSGAPPPSR (A& W% 11)
R'-HAi bEGTETSDLSK (Ac)QMEEEAVRLF IENLK (Ac )NGGPSSGAPPPS-R (A& W5 12)
R'~HAi bEGTFTSDLSK (1 2 1 )QMEEEAVRLE IENLK (41 2 & NGGPSSGAPPPS-R (& 5 13)
R'-HAi bEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSGAPPKS—R (M & W& 14)
R'-HAi bEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSGAPPK (SH)S-R (M 5 99)
R'-HAi bEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSGAKPPSR (A & W& 15)
R'-HAi bEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSGAK (SH)PPS-R (& 3 100)
R'-HAi bEGTFTSDLSKQMEEEAVRLE TENLKNGGPSSKAPPPS—R (M & W% 16)
R'-HAi bEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSK (SH)APPPS-R (A&
R'-HAi bEGTFTSDLSKQMEEEAVRLE TEWLKNGGPKSGAPPPS—R (A& W% 17
R'-HAi bEGTFTSDLSKQMEEEAVRLF TENLKNGGPK (SH)SGAPPPS-R (A&
R'-HAi bEGTFTSDLSKQMEEEAVRLE TEWLKKGGPSSGAPPPS-R (M & W% 1
R'-HAi bEGTFTSDLSKQMEEEAVRLF IENLKK (SH)GGPSSGAPPPS-R (A&
R'-HAi bEGTFTSDL SKQMEEEAVRLE TEWKKNGGPSSGAPPPS—R (] & 1
R ~HAibEGTFTSDLSKQUEEEAVRLF IEWLK (SH)NGGPSSGAPPPSR (A& 15 170)
R ~HAi bEGTFTSDL SKQMEEEAVRLF IEWK (SH)KNGGPSSGAPPPS—R (A& w15 103)
R -HAi bEGTFTSDLSKQMEEEAVRLE TKWLKNGGPSSGAPPPS-R (H & W% 2
R ~HAi bEGTFTSDLSKQMEEEAVRLE IK (SH)WLKNGGPSSGAPPPS-R (A1 w1
R'-HAi bEGTFTSDL SKQMEEEAVRLFKEWLKNGGPSSGAPPPS-R (A & W% 2
R ~HAi bEGTFTSDLSKQMEEEAVRLFK (SH)EWLKNGGPSSGAPPPS—R (A&
R -HAi bEGTFTSDLSKQMEEEAVRKF TEWLKNGGPSSGAPPPS-R (A & W% 2
R'-HAi bEGTFTSDLSKQMEEEAVRK ( SH)F IEWLKNGGPSSGAPPPS-R (A& 5 106)
R -HAi bEGTFTSDL SKQMEEEAVKLF TEWLKNGGPSSGAPPPS-R (M & w5 23
R'-HAi bEGTFTSDLSKQMEEEAVK (SH)LF IEWLKNGGPSSGAPPPS-R (& 5 107)
R -HAi bEGTFTSDLSKQMEEEAKRLF IENLKNGGPSSGAPPPS-R (A& W% 24)
R'-HAi bEGTETSDLSKQMEEEAK (SH)RLF IEWLKNGGPSSGAPPPS-R (A& M5 108)

101)

3 o

168)

fol

oo
~

102)

fol

©
~

HS
[e=]
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~
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~
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SS50l 10-1224335

R -HAi bEGTFTSDLSKQMEEKAVRLFI EWLKNGGPSSGAPPPS-R’ (Mg W3 25)
R -HAi bEGTFTSDLSKQMEEK (SH)AVRLFI EWLKNGGPSSGAPPPS-R'( Alg M3 109)
R -HAi bEGTFTSDLSKQMEKEAVRLFI EWLKNGGPSSGAPPPS-R’ (Mg W3 26)
R -HAi bEGTFTSDLSKQMEK (SH)EAVRLFI EWLKNGGPSSGAPPPS-R'( Alg M3 110)
R -HAi bEGTFTSDLSKQKEEEAVRLFI EWLKNGGPSSGAPPPS-R'( Ad M 27)
R -HAi bEGTFTSDLSKQK(SH)EEEAVRLFIEWLKNGGPSSGAPPPS—R (Mg ¥z 111)
R ~HAi bEGTFTSDL SKKMEEEAVRLF I EWLKNGGPSSGAPPPS-R’ (Mg W3 28)
R ~HAibEGTFTSDLSKK (SH)MEEEAVRLF IENLKNGGPSSGAPPPSR ( Ag M3 112)
R -HAi bEGTFTSDLKKQMEEEAVRLFI EWLKNGGPSSGAPPPS-R’ (Mg W5 29)

R'-HAi bEGTFTSDLSK (SH)QMEEEAVRLE IEWLKNGGPSSGAPPPS-R (A2 & 169)

R'~HAi bEGTFTSDLK (SH)KQMEEEAVRLE IEWLKNGGPSSGAPPPS-R (& 35 113)

R'-HAi bEGTFTSDLSKQMEEEAVRLF TEWLKNGGK-R (A2 5 30)

R'~HAi bEGTFTSDLSKQMEEEAVRLF IENLENGGK (SH)-R' (M & 135 114)

R'-HAi bEGTFTSDLSKQMEEEAVRKF IEWLKNGGPSS—R (A & W& 31)

R'-HAi bEGTFTSDLSKQMEEEAVRKF IENLK (SHONGGPSS-R (M H3E 115)

R'-HAi bEGTETSDVSSYLEGQAAKEFTARLVKGR-R (A & W% 32)

R -HAEGTFTSDVSSYLEGQAAKEF IAWLVKGRK-R (& 9135 33)

R'-HGEGTFTSDVSSYLEGQAAKEF IAWLVKGRK-R' (M & ¥l 5 34)

R'-HAi bEGTFTSDVSSYLEGQAAKEF TAWLVKAibR-R* (M & ¥l 35)

R'-HAi bEGTFTSDVSSYLEGQAAKERTAWLVKATbRE-R (A& W% 3

R -HAibEGTFTSDVSSYLEGQAAKEF TAWLVKGRK-R (& 3 37)

R'-HAi bEGTETSDVSSYLEGQAAKEF TAWLVKGRK (SH)-R* (A& ¥l 5 38)

R ~HAibEGTFTSDVSSYLEGQAAK (SH)EFIANLVKGR-R (& ¥ 5.

R'-HAi bEGTETSDVSSYGEGQAAKEFTANLVKAi bR-R' (M & 5 4

R -HAi bEGTFTSDVSSYCEGQAAKEFTANLVKAi bR-R'(H & % 4

R'-HAi bEGTETSDVSSYFEGQAAKEFTANLVKAi bR-R*(H & 5 4

R -HAi bEGTFTSDVSSYYEGQAAKEF TANLVKAi bR-R'(H & % 4

R'-HAi bEGTETSDVSSYWEGQAAKEFTARLVKAibR-R' (M & ¥l 5 44)
4
4
4
4
4

36)

R'-HAi bEGTFTSDVSSYLEEQAAKEF TAWLVKAi bR-R (M & w1 5
R'-HAi bEGTFTSDVSSYLEDQAAKER TAWLVKAi bR-R (M & 91 &
R'-HAibEGTFTSDVSSYLEKQAAKEFTAWLVKAi bR-R (M & w1 5
R ~HAibEGTFTSDVSSYLEGQAVKEF IAWLVKAibR-R (A & 5
R'-HAibEGTFTSDVSSYLEGQATKEFTAWLVKAibR-R (& ¥l 5
R'-HAi bEGTETSDVSSYLEGQALKEFTARLVKAibR-R* (A & ®15 50)

R'-HAibEGTFTSDVSSYLEGQAAREFTARLVKAibR-R (N & ¥l 3 51)

R'-HAi bEGTETSDVSSYLEGQAAOrnEF TAWLVKAbR-R (M 5 52)

R —HAibEGTFTSDVSSYLEGQAAKEFIAFLVKAibR—R (A4
R -HAi bEGTFTSDVSSYLEGQAAKEF TAWL IKA1 bR-R’ (M4
R -HAi bEGTFTSDVSSYLEGQAAKEF TAWLVRA| bR-R’ (A4

H3E 53)
H3 54)
HE 55)
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[0897]

[0898]

[0899]

SES06 10-1224335

R ~HAibEGTFTSDVSSYLEGQAAKEF TAWLVOrnAibR-R (A &

R -HAibEGTFTSDVSSYLEEQAVKEFTANL IKAibR-R' (M < w1
R'-HAi bEGTFTSDVSSYFEEQAVKEF TANL IKAibR-R* (A & ¥
R -HAibEGTFTSDVSSYYEEQAVKEFTANLIKAibR-R (M & ¥l 5. 50)
R'~HAi bEGTETSDVSSYWEEQAVKEF TANL IKAibR-R* (A< 9
R -HAibEGTFTSDVSSYLEEQAVKEFTANL IRATbR-R (M & w1
R'~HAi bEGTETSDVSSYLEEQAVREFIANL IRAIbR-R (M & ¥ 62)
R'~HAibEGTFTSDVSSYLEEQAVKEF IANL IKAi bRPSSGAPPPS-R (M & ¥15. 63)

R'~HAi bEGTFTSDVSSYLEEQAVK (SH)EF IAWLIKAi bRPSSGAPPPS—R (M & W% 171)
R'-HAi bEGTFTSDKSSYLEEQAVKEFTANL IKAibR-R* (A& ¥l 5 64)

R'HAi bEGTETSDK (SH)SSYLEEQAVKEF IAWLIKAibR-R (A& W% 116)

R'-HAi bEGTFTSDVSKYLEEQAVKEFTAWL IKAibR-R* (M & ¥ 5 65)

R'-HAi bEGTFTSDVSK (SH)YLEEQAVKEF IAWLIKAibR-R (A & W% 117)

R'-HAi bEGTETSDVSSYKEEQAVKEFTARL IKAibR-R* (M & ¥ 5 66)
R'-HAibEGTETSDVSSYK (SH)EEQAVKEF IAWLIKAibR-R (A& W% 118)

R'-HAi bEGTETSDVSSYLEKQAVKEFTARL IKAibR-R* (M & ¥ 5 67)

R'—HAi bEGTFTSDVSSYLEK (SH)QAVKEF IAWLIKAibR-R (A& W& 119)

R'-HAi bEGTETSDVSSYLEEQKVKEFTARL IKAibR-R* (A& ¥ 5 68)

R'-HAi bEGTFTSDVSSYLEEQK (SH)VKEF IAWLIKAibR-R (A & W% 120)

R'-HAi bEGTETSDVSSYLEEQAVKEKTANL IKAibR-R* (M & ¥l 5 69)

R ~HAibEGTFTSDVSSYLEEQAVK (SH)EKIAWLIKAIBR-R (N & w3 121)

R'-HAi bEGTETSDVSSYLEEQAVKEF TKWLIKAibR-R* (A & ¥ 5 70)

R -HAibEGTFTSDVSSYLEEQAVKEF K (SIDWLIKAIBR-R (N & w3 122)

R'-HAi bEGTETSDVSSYLEEQAVKEFTAWKIKAibR-R* (M & ¥l 5 71)

R -HAibEGTFTSDVSSYLEEQAVKEF TANK (SH) IKAibR-R (A & W% 123)

R'-HAi bEGTETSDVSSYLEEQAVKEF TANL IKAi bRPSSGAPPPSK-R (M & W% 72)
R'-HAi bEGTFTSDVSSYLEEQAVKER TAWL IKAi bRPSSGAPPPSK (SH)-R (A& % 124)
R'-HAibEGTETSDVSSYLEEQAVKEFTANLIK(Ac)AibR-R (A& W% 73)
R'-HAibEGTFTSDVSSYLEEQAVKEF TAWL IK(#1 29D AibR-R (N & W15 74)
R-H(E W2 3-81X}1-91)Ai bEGTFTSDVSSYLEEQAVKEF IAWLIKAi bR-R (A & W% 75)
R'—H(3-0} ] =3 d o} A & ) A bEGTFTSDVSSYLEEQAVKEF IANL IKAT bR-R (A & W15 76)

Lol ARgH ukeh e K(SH)= olste] A& A

o,
=

t}:

HOOC NH,

(o]
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[0900]

[0901]
[0902]

[0903]
[0904]

[0905]
[0906]

[0907]

[0908]

[0909]

[0910]

Hol ARg¥ mpel 22 K(lxY)S 37 725 Zte Wxd o dZdd goldl s AA G

r!

ool ARG wpel e "3-opmidd opAE"S 7] FxE ZEal GA

=1

Ash Artolsol AAHE AL AF

GA EA3 SgEe wal Ropl @ TAH Yx /EEL AHES Axh & g d@dew AEY GA
wAsAe] el Al 1 wAelm, B AR wep 2ol ANET. 1 te, mAdA: 92

st 5, o @AS xFHET. el Ropel HAA: 3] 4R A
2% A7 olald Flolth. wek, Lol ZAE A wH8

A EASHA Hetol=5 3] Fobd sdA oA FAFHO dv v Vs 9§ dE 5 k. 14
E]rO]E S 9all, £33 [Chemical Approaches to the Synthesis of Peptides and Proteins (Williams et
al., eds.), CRC Press, Boca Raton, FL (1997)]ol14 o&] 7]<ol] thsk Qo8 2S5 4= Qu}.

P ow EA = GA EA43A FAelolm: G Hofo] & A E o] 9= ASo] wel 1A AoA ds
Moz AT, oAY mE 35 29 A 10/205,924 F(ZANE 2003/0045477A1) S Azl YA
& el weel el AR me ARTt @w S oAY, EE SA R el =] 4 0
S AFEE] H7tE 4 Jui(= SA ¥ 5B ). dE W, N-HoH olu|x HF FHEAA-SH A U=
bS 4-sto] = A v d -] A v - iﬂ(*grohli‘ 1% cholmQduizl)e] Aate 2= o). .

o, Bocell wisl TFA) &= 471(NAd, Fmocol dial] Fsflgid)o] os) AAL = 2

el C-Ee-N-ge A ow AETH(E 5A FE). vEAE, § o
Bel ) eel=al WA BARG. (2 5B FE). E OE PRAAE T
e YAZ FuAgslE AL "1:,'_}@1:} d2 S oAl =4

Ay SHA o] wodo A A FA-HF HHA ]“: e

S EASA-YA WALl AA R duse, & =

JelQlctol o] &3 e AAANIAS o }L Egtel= Fe wd Aofom Ae|dteny o
9]

=3
d Aol 2dd 5 Aok, gEE B xS BE 5, mA48Al fEel=o] 7 A ddd

H TAFA-EA AFAE Q9 7] 48 EE RE )
= ALY olAEo|E Heje] ks FAde o]

o 244 F2 Z@vkEg v (A0 AMBERLITE XAD); A]7h2
o] o] wg AmmtEY; o)deh SEPHADEX G-25, LH-2
U]’E:LEHJJ(HPLC) E3] %%_ we= %E]'Eﬂ/‘e)/‘e]

FHS AR ARvEIYY
EAsE A e ZE g A-t)o]
2 AZutEaH Y FHEA WY

Rl Aol By g 2vlED
Zrel 97 At o

m‘:{o

mE o
m>~
)
X
dy H
i)
i,
:
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[0911]

[0912]

[0913]

[0914]

[0915]

[0916]

[0917]

SE506] 10-1224335

og

welo] AHEE AN, T AE L ole] WolAle AHRA T AL FE7I(IR)BE olvieh, B AL 2 o5

wWoldel AR WelZREAL TRRY. WelTaRUS 4w welZaRu kW 7o FAART oy

o, WmeEREd st 2 gt o, gwl del, 948 2 K 8w 3o fa%d o8 4a4om us

f sht ol Feleel=g mFshe wudolth. At sbh b wued BRAt. FHE v

f.oos We mE gAECRA RRHW, ol Adw 4 16, I, Igh, 1 2 Lo Welzeia 2

FE @AY, T4 A9 BF w@ $AH) A dF 59, A7 16 FAE Aol 1661, 1662,

1663 2 g4 319 PR 5 it

YA WeFREY TE OOt aBE Tt o FAH Ak 2 4wAlE EEels 49
A 0S4, = ehvbel TAA" (S} 25kD) % skl " 50 A TOKD)E 2T 4 Aoz FAHol

_Z_"_
e F2 g9 AAT 5 A o 100 WA L0 o] ohvlate] shd e 4
AAW) 2 A FAVDE A4 olF AA % FAE e, ZAY opwmire A

[N}
o =
o
ofy
RS
ME,
[N}
:“:
o
o
RS
T
o
o(‘
2L
rir
o
2
rr
o,
it
o,
[N}
=
o
BN
%
Hr
do
it
N
N,
rr
[N}
N
o,
o
o
2
r

3t Z = =
Dl e ® 5 1l HAS A9 Dol B S A o|E B9 Fab £ fab oel A3 AL
wa 174 % 9lvh.

A OF Beveldl Ex HeEAR Rastel 441 U & S4sd dHoEs ik AF LA
GAZA EARE. meA, A PAL 1A (hinge) THANA Thol Mol A ofdlel FAF Rafste]

AA 7L treldstel = Agte] ofa Vi-CHioll A3¥ A<l Fab 274, = F(ab'),& A4 Flab'),e
27 stolA 3ol g1 F99] tojdol= AAS FHANLEMN F(ab'), 2FA 7} Fab' TFAZ
kgl = Atk Fab' @Al 2R 317 Fojo] dFE ZH= Fab do|tH(oA Y], thE A THE
3 AWS 9a), ¥3 [Fundamental Immunology (W. E. Paul, ed.), Raven Press, N. Y. (1993)] %t

Aol et ARt AHoEA| T, DI wof Sy, dolo] vhge A

ol g&sto = MEA Fdd < olaEd Aojrt. wEhA, &
st A FA o] W o3 AAAE AL, Avt, Ax3 DNA MHEoR
l=ell 93] A% A
el & v EEAA FAY
bR 0}‘43} X}"ﬂ O}U

[ed

( ~—
v
o2
o,
o2t
i—",
A
)
o
e
(2

o ot
%
_|Zi
5
e
R
N
=
o
=
=
o
e
il
tio
o
0,

MR
%
2
ox do M

ot
ok
AU
2
BN
X, E?_,l'
N
rz
:
tz3
B o oot ¥
[
r FSl
o =
oo X
ML -
N
ol
;‘IF e
o o F
Nood
o 2
2
fo lo
ol
do =
1o ok
N
i,

o

2

W,

o

2

AU
ol

rlo

=

X

2 ol

o

£

=

ke

>

s

r)v

o

o

R VE R - R I Y
>

T ME F871(TcR) = 2709 A= F44€ 2

A @A P ge ofuite] FHA AFE AA W T AE ) vlE wpgeA tho] Ay 015—75;}41:}.
Z+ TR A= U9 SAl-FAF 7PA Tl 2 1749 & o7 FAEC. AF TR, /EA He z7]
7} 35 WA 47kDE vheket oF 95kDe] BAFEFS zhevh, T, AR 87, oAAd | Eofel T FAE
WS ARESte] 7 B AR Alxd 5 dE 7P o] TeRe) ofn] dlo] 23ET. dE W, v 5
& A 6,080,840 & 2 Z#}uU=(A.E. Slanetz) 2@ X 2~Y(AX. Bothwell)®] %3 [Eur. J. Immunol. 21:179-
183 (1991)]oll &= TcRe] AE < Eﬂﬂﬂ% Thy-1¢] Se]l3d F29E YAl (GPT) 2 114 A dol 2=Eeto]”
goay Az 784 T AE FE717F 715 Ak, A= (D3] F-A] sfellA] Alx gHe] wdsa, *
2T EHo| A E 5ol iéwﬂﬂro}zﬂ C(PI-PLOIE Aoz wrogRE Fabd 4 Q. =g, 7H8A
TcRE A2 o7 nj= E3] A 5,216,132 & L vFA|(G.S. Basi) 59 ¥3 [J. Immunol. Methods 155:175-
191 (1992)]el 7A€ wpet o] mEE 784 TR 99 24 F2BHE.V. Shusta) 59 &3 [Nat.
Biotechnol. 18:754-759 (2000)] =+ Z&(P.D. Holler) %9 &3 [Proc. Natl. Acad. Sci. U.S.A.
97:5387-5392 (2000) 10 71A1E uFe} o], TcR 7F9l T=w|dS & 3 (H, B CH, Zvdd AZYAZDo
23 Azd 4 Jdrk. 2 o] 54 JdHE TR "FAE A FAEA AFEET. TR 27 FE ¥
Aol diste] A =ojHl A FUG PUE ARESte] (DR 79 2 O 274 )] O #EdoR F4d

o
o
ot

T St}
MZE BAAE AR AA A, vld sk BERE TAE A oA, By e v # Fv(scFv) ¢ 2



[0918]

[0919]

[0920]

SE50l 10-1224335

< A g, Wy Be v 22 oY Tl ©E, thololult](diabody), Z=wdle]l AAE & L wyuir]
OkDe] A 7lel™, Al 2 F9 71H F9& gy, A L F
T Ao, gE2A=, 279 dle A Aleld tho]AdIlel=

T Adok. & 2 Fv("scFv) & A FA Aol & 2 Wy

EEVAE Ede et oY ZEfEtel=ola, mebA, EEPElol=rt EYste AS, AAdE 3A
) S. Huston) 59 #3& [Proc. Nat. Acad. Sci. U.S.A.

sty @ Tl dAE F VY e A VL F s 7P Yol S-Sk

2
—
ao
%
auh
=
Y,
_L
v
:l:‘/
o
—
=

= T3 57 wudelt, &
ZAI(T. Olafsen) ¢ =& [Protein Eng. Des. Sel. 17:315-323 (2004)]& zxstl. ZdQle] AAE A
St e e, A% FA AF Sol4e nEauA, olEd H A& BAZOE A AAT FYHE
= zA¥

A dHS Axsly] Y8 s viso] ARHAT. HEHoZ A dHE o gAY wuwA s B
A Ea SEHAHAAY, ZYRE(K. Morimoto) @ o] =$-4 (K Inouye)J 23 [J. Biochem. Biophys.
Methods 24:107-117 (1992)]1; B.#@lW(M. Brennan) 52 %‘d [SClence 229:81-83 (1985)] #=x). L}, o]
E dHEL dAA AxFT S5 AXo o8 FAHdHor A" 4 Ar}t. o3}, Fab, Fv 2 schv &4 ¢H &
BT o], ZEtojolA #HHF I o]ZHE FuHlE & lown, w}am, olE e A uiF AYire] 7hEsit.
A S A =¥ A gholx] gholBEREE EEE 5 vk, EAE, Fab'-SH ©HE AR Ao
2 o], Flo]|2RY 3y a, FetHor AZyHo] F(ab'), WHE P4 4 JHIFE(P. Carter) 59
%3] [Biotechnology 10:163-167 (1992)] #x). ©& HZo| wEW, F(ab'), ¥HE AZXF <3 AX w%
E2HEH APgdoz dgd § drk. A 787 A dIEZ(epitope)E EFsIE S7HE AA W Wbz
= zl= Fab 2 F(ab'), ©¥Ho] n|= E3] A 5,869,046 =0 7|AEo] vk, &)
Fal Hokol LEA oA BEa Ao},

. = H40H) 2 AL
A A4 7 ?9%% "IE 7 Y e Y EA

i AAAE EES ﬂ, ol& "%ﬁ T (FRIZA FAHE o

d Z37) *J%i] *}01011 IR ‘;l Z»ﬂ(HCDRl
HCDR2 2 HCDR3)¢] 3749 =

L3
O
=}
=
=
oy
(@)
=]
=
A}
SE,
oy
(@]
=}
=
N
Lo,
w
=
. 1o
=
o
N
=
rE
—U
18

1o o
i
ooox
2
N s
i
L
o,
59
v

(
—

v 54 A Wl oAt 718 342 FE Eokedl #F A" WS ARgste] 2AE
, A DR 7HFE(Kabat) ol 98 HAx2 AHod 1= 7MW 79024 4" + Ut
o] #3% [Sequences of Proteins of Immunological Interest, 5th ed., Public Health Service,
NIH, Washington D.C. (1992)]& F=3hth. (DR x| EFE #E|]oH(Chothia) ol o Hx 74" +=
A B fzIA gAE & Jdu. d1d, zEoF 2 g2 AM. Lesk)e] =& [J. Mol. Biol. 196:901-917
(1987)1; #*Elo} 59 3 [Nature 342:877-883 (1989)]; % ET}ZE}=(A. Tramontano) 5< w& [J. Mol.
Biol. 215:175-182 (1990)]& =3k, U& W2 7MtESH ZE o} Alolo|d dF¥a SAx= Zede
(Oxford Molecular)®] AbM 3] 2d= AZTEo](FA], AAZ =(Accelrys)) S AFE3dto] & -?4_ "AbM A <]"
T AZHRM. MacCallum) 9 ¥3 [J. Mol. Biol. 262:732-745 (1996)1°] #|A1¥ CDRe] "H= AH'"E
E3gth. s AEw vdsA eAE AolE 2R she] (DRe AT Aot

Loy
Z oo
i
l

i
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SES06] 10-1224335

CDR Fhnl= AbM o} nE
L1 L.24-134 L24-1.34 L24-1.34 L30-L36
L2 L50-L56 L50-L56 L50-L56 L46-L55
L3 1.89-1.97 1.89-1.97 L.89-1L.97 L89-L96
Hl (FHut= H31-H35B H26-H35B H26-H32..H34 H30-H35B
EEL E
H1 (&Elo} H31-H35 H26-H35 H26-H32 H30-H35
s 7)
H2 H50-H56 H50-H58 H52-HS56 H47-H58
[092 1] H3 H95-H102 H95-H102 H95-H102 H93-H101
[0922] 22 MIZEET gA9 (RS 54T & & dukyd AL 7|8 up2oh:
[0923] LCDR1:
[0924] AZ - gk 7] 24,
[0925] A% 7] AAIY Cyseltt.
[0926] RZE 715 AAY Trpolal, AFH o= Tyr-Glno] thaoll A7, & Leu-Gln, Phe-Gln & Tyr-Leul= ©f
o &t}
[0927] Aol 10 WA 177t7] 0]t}
[0928] LCDR2:
[0929] Az - L19] # H=Z 1670 &7].
[0930] orz 7] AdubA o7 [le-Tyro| AWk, 53 Val-Tyr, Ile-Lys % Ile-Phed 4 QUt}.
[0931] Aol dutd oz 77 zk7)oltt.
[0932] LCDR3:
[0933] A ZF - L29] & H& 337 2.
[0934] P A7]= Cysoltt.
[0935] HZ A dL Phe-Gly-X-Glyo]t}.
[0936] Aol 7 WA 117 &7)oltt.
[0937] HCDR1:
[0938] AlZF - FEJo}/ABM o] ol Cys th&o= theF 7] 26, 4709 I7]; A FL FHLE A bl 578 &)
o] 5.
[0939] o9& A de Cys—X-X-Xo|t}.
[0940] 5% A7) Trpolal, AP O R Val thgo] QAW E3F [le T+ Ala thgol 2U}.
[0941] Zoli= AbM 9] dloll 10 W] 127] &7lelt}; &E|ol Ho&E mixd 47] Z7]&= A9 g},
[0942] HCDR2:
[0943] A& - CDR-H19] ZHHFE/ABM 899 & = 157] 7).
[0944] U MAE AP AR Leu-Glu-Trp-Tle-GlyolA|Rt, thao] W o] 7hssitt,
[0945] & AL Lys/Arg-Leu/Ile/Val/Phe/Thr/Ala-Thr/Ser/Ile/Ala®]t}.
[0946] Aol FHIE Aol tol 16 WA 197] &7)oltk; AbM Aol X 77) 27 = A9 g},
[0947] HCDR3:
[0948] A& - CDR-H29] & A= 3370 @71 (Cys H= 278 &7)).
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[0949]
[0950]
[0951]

[0952]

[0953]

[0954]

[0955]

[0956]

[0957]

SE506l 10-1224335

ol M IdL Cys—X-X(HAEFH o2 Cys-Ala-Arg)e|t}.

Aol 3 WA 257) &A7)olt}

CDR 9]F-o] 9o, o= E3tn 23 99 U FE2d SHE 7IFozy 23 F9lo RES dA4s)
(&, 23 95 53 ddd o84 & ) 5A A W ofvjwst #Arje] HFAHL, T Hokdl & FXA
B ouy, dad B2 2dy 9 X-A dA4Ee ARgste] 2A-E 4 Aok o7l Bl =%HL. Riechmann) &
o] #3& [Nature 332:323-327 (1988)]& #=xdlt}.

= e 9z A =
xohe Aok ol Ik A% = A, tEAE, obmAl W= 54 AWVE dEdetes orHow
DNAE sddlellem B 4 up(ddd, =4 535 =9 &7/ A W0 01/22922 = F=x). Wk &
N u-ed 7] A, o 2ol w=of §U% I, (RVA 2 ovl:mobA-tRNAS AHEE AT EQY
F otk EuE eom, opwAl 7] e ole] uheA AETI(ed e opv 7] i AEste]
=g 7D @A 23 F9 W ofvlal Arieh Adkd vk, weEbd, el AbgE EAle] 23 7919
ofrl:it V1S St Ashs Akl TRHATL, A 9 F-919 ohvmAal Ve ARAow AT
F QA @A 23 H9o] opn|wat 7)o Saoh Aghd ety AE Fd AT dES v

Sl AL sht olgel WA ohvinil ZHE E@st £¥ PAS Fhekt FAS shiel FEdeld.
& > &

ojeldt @Az GETA A, B FEhvkAl A, ol

3 AN SEekA A, dAY vk 2eFEd &4 nAb 38C2 EE mAb33F12, P old Ao g
SHA Aztsbel B 7)viEt WS Eenh. vh9-2s mAb 3802+ HCDR3¥ 7MAAIRE wpgel gl whgAd #holal

S Zal, Wbg A WY o AL AA dEIA GAAE VAFRE BAEIE AEE 2R Fv) 34
o] ¥y o|rt. H}H}i 3M(C.F. Barbas 3") 59 %3 [Science 278:2085-2092 (1997)]<& #Fzsity. Alg=
F e g2 dEgA v A= ATCC EHS PTA-10152 2zt dlo]B 8wl 8542; ATCC <FEMHE PTA-
10142 zt= slolBe|ww} 85C7; ATCC SFEFHE PTA-1017S 2zt slolHe|wwl 92F9; ATCC S~EFH S PTA-823%

Zh= slolBE|=ul 93F3; ATCC <FEPHE PTA-8243 2z &lolHe]mm} 84G3; ATCC SFEMHE PTA-1018% zb:=
slolHE|Zr} 84G11; ATCC B S PTA-1019% 2zt slolHe|=m|l 84H9; ATCC B E PTA-8255 Zie 3ol
B xn} 85H6; ATCC FER1S PTA-1016S Zt= 3folHenl 90G8o| <jsl Ade g xgsrt. whgA
oj2l& E3l, ol AT A dEEA 9 dopnl 7|E AMESt dE Y YER-SE Fufjgict. o
A 939 (J. Wagner) %9 ¥3 [Science 270:1797-1800 (1995)]; HI¥EA 34 Td  [Sc
278:2085-2092 (1997)1; % (G. Zhong) 52 #% [Angew. Chem. Int. Ed. Engl. 38:3738-3741 (1999)]; Z
EE(A. Karlstrom) 59 &3 [Proc. Natl. Acad. Sci. U.S.A., 97:3878-3883 (2000)]% Fxgo. 4=
A 2 dEEA FAE Axshe WH2 v 53] A 6,210,938 3, Al 6,368,839 &, Al 6,326,176 &, Al
6,589,766 &, Al 5,985,626 & % A 5,733,757 Tl 71 E ] STt

olo o
r-

e kt
mlo

ofrt
Lo

cience

é

GA EAS B3EE £ 6N HABAS WA A2HQ, A Aol oo sEebAl L olxE el S el
AR HAA BANE ARS ARARoRA I4D ¢ At AT Aol e 2EA Ful GAE )

(K.D. Janda) 59 3% [Proc. Natl. Acad. Sci. U.S.A. 91:2532-2536 (1994)]°] 71A =] A}, Ak o
2~HgA dA= 9149 (P. Wirsching) 52 & [Science 270:1775-1782 (1995) ] 1A= A}, HESA of
W =2 A=, THEA olu|eAbs dEslsle gAY 2% F49 E EdWelgeiAY v VE §
frate BAE ARESte] A 23 B9 Wl oprwal SHE sEH R fFEASE XEstE, dE ZFofd
Z 3AE PHeE AxE 4 vk

A AREE7o] A dA= A WEs, AA U v WS 3 e gholx] IS B2 AFH
W w84 AElo ola) =59 ¢ duk. A= QR e OB FE FolM Axd F Aut. e FE F
oAlA gk FA= 2 T TES WG] 3 WEE = Ak, dE W, A e FAe, A
o] 3} o]de]l FHo] QI "I EEHANA FHlg AEeItt. QIzte] 7ivel A= dFHoRZ QI WY
SREUN A5 o=t AEE Ze EW 799 3 s AYE w5, ddd AR Aed v
TG oAt MES Zte FoR o, uxAHoR, Iz7tstE FAe UFE Ee EE 7MW 24 39

|
D
~
|



[0958]

[0959]

[0960]

[0961]

[0962]

SE50l 10-1224335

Ad 2RI A EEAINA i 2E E¥W 79 ZkE 7S A9 g A A fFHiE R AES
ARgstE. Zide 9 QIZkstd &A= (DR 1YZE (AW, 3=xH(N. Hardman) 52 & [Int. J.
Cancer 44:4241-433 (1989)]; <A(C. Queen) &9 ¥ [Proc. Natl. Acad. Sci. U.S.A. 86:10029-10033
(1989)] =), s M=% A=F(Ad, 2 (Rader) 5 &3 [Proc. Natl. Acad. Sci. U.S.A. 95:8910-8915
(1998)] #x) %2 fFHdFsty Bx =2dy A= (A, Z2=7FM.A. Roguska) 59 3 [Proc. Natl.
Acad. Sci. U.S.A. 91 :969-973 (1994)] %%) 52 &3 g Hopo] & A" el o8 Az= & 9

o}

A AL FAS dztstels WS Fell okl ZjAE] kv, wpEAS A=, QktstE A= IS
Ao ol Fa A HE =dd sk o] ofval IV Zet. olE ke A9F ofv|t
A7 TF AddHem " 7P =uQlel A frefE "t AVIEA debdn, Q13 dE (Winter) ®
TREY “o“?j( 1z, E2=(P Jones) 5¢ & [Nature 321:522-525 (1986)]; @ol=nt o] +3

T 3l
; 3o A(M. Verhoeyen) 59 3 [Science 239:1534-1536 (1988)] #=)ol wh
g A% 7}% T9 AES AT FA Y ASete AER AEFeRA dFHoR Fd F k. wehA, o]

elgh "ztskE" A=, AEA R @ HF 13F TP oo J{P% Aelgk FollA frefd Aedhe M
= Agd 7lee FdAelv. Az, Qs A=, dPHom AR ax P g 7] 9 Tbedh Ay
ZZ(FR) 7717} AR5 dAe] A 9064 frale 712 X3k 1zF A otk

7Sk A Azel ARRHE T B A o IZF b E=Edle] el AV 1Y A 54 '
ol A, I H QI F-vhex FA(HAMA) WS HAaA7IE Flo] 4Rs]l Fastt. A9 "Ha-A
A el wel, QAztakE Sle) AMEE Q7 sbd Edle EHshe AAR b k

A}

=, W Fte] At e
e AR % ]% Lole] gojuyEsYH A o

2 Y2=F(AM. Lesk)9 & [J. Mol. Biol. 196:901-917(1987)] #=
44 E= %—;}]4 54 39 719 BE b FAY] FAAMA AEETE FEE =4 795 ARE-gt
st =42 FUle Adolgt xtstEl AAE Hl AMEE F AnkdAd, JtE 59 &3 [Proc. Natl.
Acad. Sci. U.S.A. 89:4285-4289 (1992)]; Z#2~©eH(L.G. Presta) 59 & [J. Immunol., 151:2623-2632

FA= 2 716 gk o] 29 spAe Bt QitstE = Aol ¥ Tesit. o] HxE AIs] H8l
A, gk el mel, QIztebE A= BaAl Mdel 24, B BAle] qdat AzkstE AEe] 39 Rds AR
o ueket el QIRbstE A ES] EAl ol AlxE o v 3A HeEREd 2de Ao A}
€ 7bsstar, Bal Eoke] s#vblAl sttt AdEE FR dgSREd AEo] oidd 3 v el
25 Zd B FAehE ASFH TR0l AME Theettt. ols FEAIS] HARE 7 7]eke] Al glofM R
dg2ed Mde ZgolA A7)e A o] B4S TheetAl dnk. olelst Wer, HA = A
574, AW 24 UGSl Wik SrbE Aol A HES FoAEREH R 7S Ad9sta get M4

Arste HH GEA A9 ordst deirt nydch. 3 AASEHE A7k BW wwd ¢, 2 (18 Z2E
{ﬁﬁ}iﬂ Ad=etA4 Zw] A h38c2 IgGl T h38c2 FabEs AMRST. &9 59 3 [J. Mol. Bio.
-899 (2003)]°1+= h38c2 Fab % h38c2 1gGlE A ZRdt=d AMLE F Ad= 1A AE 2 WEHE 7))
6}51 ATk, h38c2 1gGlY Al 2 F2 Ado] & 339 AAET. % 62 m38c2 9 7HH H € FHE(Z

WHE 77 2 78), h38c2(ZtZ; ME WA 79 2 80) % AZF wiRAIE Alole] MY HHS oAz, 9l

w
[9%}
N
OO
o
(O
OO

Ve 32 DPK-9(AE¥E 81) B QIzF J, A JRA(AMEHS 83)2 m38c29] xk A4 7H¥ Zw

[e=]
=
k2 S EAo=A AREHAAL, AZF WAL FHAF DP-47(M IS 82) B QIZ JH A H4
84)% m38c29] w3 b uﬂou 17b3tE 93 FA 0B AREEIT. h38e2: B3 1gG2, 163
E Ig6d =¥ EHRlS ol qloe] dREG S Xt AT 4 9dth. h38c2 IgG1e] ¥ AAYGEI=
Glm(f) LZE}FS ALg3Th. b2 AAFEE= h38e2e] 7F Z=dled(V, 2 V) 2 Ig6l, 1gG2, 1g6G3 E& IgG4

frefel B =S xFske 7vet FAE AFE-S

A7bstEl A=Al A dHe] vFst eyt w3 uelEtk. §F dEi= h38c2 F(ab'),E AREFTE. h38c2
F(ab'),%= h38c2 IgGle] @A 7p4=aol ofs] AdE 4 Aok, & AA = AMA A (GlydSer)3el <]
a deojdo® AAY h38c2 FHle v, @V, EWelS Z3telE= h38c2 schvE ARR 3T}

]
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[0963]

[0964]

[0965]

[0966]

[0967]

[0968]

SES35] 10-1224335
Zrste] oigk gigto 2 A, QIF IJAE AEAA F Uk, dF W, udd W
A A dEEYE Axsts A (s Sl FAY A v s A,
gAY, P-2)S A AT 5 Aok, dE 59, 7dEe] 34 T 2% F9U
A 9 A AE WIS R2EY FARe ol wiAE EdWe] vk~ YRS wjde gy A
o] AL oyl Ao=w JAE gy, AW AIEH)Z=(A. Jakobovits) 59 #& [Proc. Natl. Acad.
Sci. U.S.A. 90:2551-2555 (1993)]; #AzZREMH]= F<o Fd [Nature 362:255-258 (1993)]; HFI17HOM.
Bruggemann) 52 & [Year Immunol. 7:33-40 (1993)]; Bl (L.D. Taylor) < && [Nucleic Acids Res.
20:6287-6295 (1992); F-=Zwk 52 & [Proc. Natl. Acad. Sci. U.S.A. 86:6709-6713 (1989)]; % =A] &

=

e o 2
o -

>

3 =9 T A WO 97/17852 & FH=x3IT).

gAle] d¥gHQl sy fFEA9 g, HsgzRy frE AELS FAHE A NA o5 I FHd £

A EAE 4 glon, ol #Ad YAHE NEE T AojH ARES EAANY. wE A 4 f=
s M2 e frE AE

Aot e, 1,3-the]AE
AZE GA xA3 sgE] o
1800(1995)]) = ¢
W BEAE S74H9 F
AS e S frAeke] vz A g
A% g, tholAlE} @A) Aol FAEE FRA ] il 3 WA p
Aol FFATE FA S Frte A

b

H

BH WEE 5ok ol e,
51
H

dE2AE, dolA ZA ZlE(dAd, WIAHE (], McCafferty) T2 #3 [Nature 348:552-553 (1990)]; 3l=
(H.J. de Haard) ¢ %3 [J Biol Chem 274, 18218-18230 (1999)]; 2 2= (A. Kanppik) 59 F& [J Mol
Biol, 296, 57-86 (2000)] x)& AM&3dte] nwddsla Foixt fEe AIIF2EH 7/PAN) Zdd 54
HELS AbEste] 7t &4 9 & dHS Agy W AZE F Ak, o#d g wEw, &4 V =i
ol §HAE A wrEg e gtobx], o AW M3 EE fdo] F wE B o dwld fH42 F s Y2 T
ZF29Ha, vdopx] dxk TH Aol 71FA A dHo A TAHET. AR AR dolA Aol w©e
ENE DNA EAMAE stz @9 754 54 2AS AYe w3 ol 545 YehilE 4

Z3stE gAY das ofr|dit).  uwiEhA], FolxE B AlEe AR 5SS BAEG. molx] BAlE ohd
gaog FaE = i, oA £L5(K.S. Johnson) ® X 2=A(D.J. Chiswell)e] ¥3 [Curr. Opin. Struct.
Biol. 3:564-571 (1993)]elA AEF vy, V-HAx dAHAY Q9 FHFIL Folx] FAo ALe"E
oAtt.  Z2<&(T. Clackson) 59 %3 [Nature, 352:624-628 (1991)]S Wslg npg-ro] njFoz Ry H1
OV FAAe] A2 AY 23] glol WY REEH F-SAEE IAY] vge wids w e, vwHestE
A7 FAA fFEel V Az dAEYE AT 7 A, FAEI-FA 23 o] thFst widel digh A
< = 289 *=(A.D. Griffiths)

(TN

e [y S

i

@

e

= w3 4(J.D. Marks) ¢ &3 [J. Mol. Biol. 222:581-597 (1991)] ¥+ 9
3 [EMBO J. 12:725-734 (1993)1¢] 7]1AE &}7] 7)< wel TDzow Hegw S gy, LI, n) B3
o] 238 [Biotechnology 12:899-903

Al 5,565,332 & L A 5,573,905 &; W A|A~HA(L.S. Jespers) 5
(1994) 18 =3},

kAl AAIE wEe} o], QIZF A= ek Algd Ul EAdstE B Al o] AAdE 4 dnk. dE E9, b
= £3] A 5,567,610 & 2 A 5,229,275 &; 2 Hu}(C.A.K. Borrebaeck) 52 #& [Proc. Natl. Acad.
Sci. U.S.A. 85:3995-3999 (1988)]1% Zx3ir}.

2o 71AE &AL olnwt A WEH(E)o] nEEY. odE EW, A9 A3 MY /== gE A
st BEAS JNAAZIE Ao uigEAE 4 9] ghA o] olm| gt Mg WolAl= HAEI jEu QEfol= W3}
S A itol] Z)dsAY FAEtol= Aol o8] AzEY. o3 WL o AA, A H/EE A
ol Al A g Fr]ebe] X8-S gttt FHEF FAEC HAske EAS Ze A9, 4o x3e AA,
A e Aoz HF FAE =gt ofni:Al WElE 3 A9 sET T2AES WA 7L, o
A9 =g 3As F99 & 2 AXE wsi L F Y
Ed¥e] S fd ugEs x| A BEA 7] e F99 7483 T4 Wy AY(B.C.
Cunningham) % AZ(J.A. Wells)®] 3 [Science 244:1081-1085 (1989) ]l 71x1w n}e} o] "dahd ~J14
o, ¥4 #7|59 7] e e FAHH Ja(dAd, Arg, Asp, His,

Eddo] o w Bty B,
A

Lys & Gludk 22 skd€ Z71), @719 7 7|8} ofneitbse] Zazhgel o

oft

b vAlE T4 R soR ot

L

0
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s=s4

SHA=,

A o] Ak kg

o

I

B

ojAlE A& F-9l°l

ol
i

I

B

—_
N
i

o]

0. wEA,

)

A AR oA

of Wa =gt

L
Y

tutel 71 W= 100

S

JET oy},

XA} O] BH
N =4

[0969]

)

]

el

A9, FR R3]

Eos

i

T

K

E

gllete| = Fao] xR A

18k oM &

=

(a)

[0971]

Bl

A3

2 2glel A el

-~
It

T3, (b)

K

c}:
3

A

W

= Al
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5 Evfolfigels AGE 3 st EAE @AY 2emds P9E A0S, 0-A%E
G Nl EAY, dES Bt AARS F shsh so|EsAlolundt, 4 BAHow
EQQUG-SOERAZEY B s-etolmBA A B8 AR 5 dthel A% et
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SIS BYE A Frkste A, (N-4A3d YIS FAE A st oo dA-7AlE Egto]
Hepole LS Fiates oluil HEs WA =N A A o] Folzlty. old WML w3k (0-4
e SR FAE fal) 2 A Al s o] e AW EE Eed 7)o FUF EE X3
o3l o]Fojd 4 Utk

ol#y 7ol oA FAE WA= A, Add FA-oEF Mz MEEGADCC) B/EE A A
B2 gEA] AEZHZ(0)S T4A7= Zo] vtgadd = v}k, o=, A9 Fe 79l 3l o]d9 ofv =
AP 23S =Fo R o]Fold F k. tEAE, FAE 29 Fo 79E xS 23E AL, o|EH
74" ARA g 9 ACC sEE 7Hd 4 Udrk. 2EES(G.T. Stevenson) 59 ¥ [Anticancer Drug
Des. 3:219-230 (1989)]% 3=3he}

FA o] A A7E F7HA 7171 H8ll, dAdd = 58 Al 5,739,277 Sl ZIAlE vpe}y 2o A (53] A
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opl st A3

RERE= | A9 o WHAE g
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O}
o -

9A A7) L GA EASA ol o] ABA we, mE o) DAY
ATk, GA Ez—iﬁ}xﬂ of ik L] A% A" EollA "F5(tethering) AH"S

rlr
ﬁ"
o
>
||
2
=
i
%
e
X

%Xé AAFE A, L GA FASA Wl g = A
CSer, Thr % Tyrolth. Lol R34 Z4ish AFH AAFelel s, Le Aoy Saske] ¥
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Lol GA A A o oln=k(Ad4d 7)) AW Sdlo A4+ 54 HAAGEANA, LS Lys &719 318
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29] 7] 12 & 270ltk. TE 54 AAGEOlA, Lys 7= HE W5 1 = HE HE 2 T o9 #4}F
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HE
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32 A WE 29 TUSARE, FERo| =] FHEA] WA Lys 719 Abdel disiAeltt. A E
HE 4= AE HS 339 5Y3 X]UL, =2 29 Gly Z7]19] Aib29te] X3k o sl A o]},
[e=]

3 3- e AE HIE 47123 2ASATE 23hE 3] 19 S3HEY de olste AES EFehAT
3 [o)
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1 . 2 _
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R'~HAi bEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSGAKPPSR (A & W% 15)
R -HAi bEGTFTSDLSKQMEEEAVRLF IENLKNGGPSSKAPPPS-R (A& W% 16)
R'~HAi bEGTFTSDLSKQMEEEAVRLF IENLKNGGPKSGAPPPSR (A & W% 17)
R -HAi bEGTFTSDLSKQMEEEAVRLF IENLKKGGPSSGAPPPSR (A& W% 18)
R'-HAi bEGTFTSDLSKQMEEEAVRLF IENKKNGGPSSGAPPPSR (A & % 19)
R -HAi bEGTFTSDLSKQMEEEAVRLF IKNLKNGGPSSGAPPPS—R (A& M 5. 20)
R'~HAi bEGTFTSDLSKQVEEEAVRLFKENLKNGGPSSGAPPPSR (A & W% 21)
R -HAi bEGTFTSDLSKQUEEEAVRKF IENLKNGGPSSGAPPPS-R (A& W% 22)
R'~HAi bEGTFTSDLSKQVEEEAVKLF IENLKNGGPSSGAPPPSR (A & "% 23)
R -HAi bEGTFTSDLSKQUEEEAKRLF IENLKNGGPSSGAPPPS-R (M & w5 24)
R'-HAi bEGTFTSDLSKQMEEKAVRLF IENLKNGGPSSGAPPPSR (A & W% 25)
R -HAi bEGTFTSDLSKQMEKEAVRLF IENLKNGGPSSGAPPPS—R (A& W% 26)
R'-HAi bEGTFTSDLSKQKEEEAVRLF IENLKNGGPSSGAPPPS—R (A & W% 27)
R'~HAi bEGTFTSDL SKKMEEEAVRLF [EWLKNGGPSSGAPPPS-R (M & "% 28)
R'-HAi bEGTFTSDLKKQMEEEAVRLF IENLKNGGPSSGAPPPS—R (A & "% 29)
R -HAibEGTFTSDLSKQMEEEAVRKF IENLKNGGPSS-R (A& #%. 31)
R'~HAi bEGTETSDVSSYLEKQAAKEF TANLVKAi bR-R* (M & ¥l 47)
R HAi bEGTFTSDKSSYLEEQAVKEF IAWL IKATbR-R (A& M5 64)
R'-HAibEGTFTSDVSKYLEEQAVKEF IANL IKAibR-R* (M & ¥ 35 65)
R ~HAibEGTFTSDVSSYKEEQAVKEF IAWL IKATbR-R (A& M5 66)
R'-HAi bEGTETSDVSSYLEKQAVKEF TANL IKAibR-R' (M & ¥ 5 67)
R -HAibEGTFTSDVSSYLEEQKVKEFTANLIKAibR-R'(H & ¥15. 68)
R'-HAibEGTETSDVSSYLEEQAVKEK IANL IKAibR-R* (M & ¥ 35 69)
R -HAibEGTFTSDVSSYLEEQAVKEF IKNLIKAibR-R'(H & ¥l 3. 70)
R'-HAi bEGTETSDVSSYLEEQAVKEFTANKIKAibR-R' (M & ¥l 71)
[1018] HA Lol GA %43} HElol= U9 Lys 7)o FFZALE AAFE A, Lys F71E S48 HIHE Lys¥€ F 3
. olE F 5A AASHAA, S WEE Lyse vt 2k

HOOC. NH;
O. OiN OH
O 0 HNWSH
[1019] EE= ©
[1020] speba] 19] shgh=olA, L2 4 X-Y-ZE 2zt ¥7 A7]olH, X GA B43AE £t WE T skl
A% ety Espde] A £ BF e dAelal; Y Aok ay FxE Ifee dofer 4



[1021]

[1022]
[1023]

[1024]

[1025]

[1026]

[1027]

[1028]

[1029]

[1030]

[1031]

[1032]

SE S35 10-1224335

rr

e QA Jlolar; zi Gl 2F FoNA SH FHATE ¢ Y W

shsby 9] sHgEe] A% AAFENA, XE Bt gk

oo
N
B
v

22 2- 22 21 23
R -P- R - =& R PR P'R -
&7 AelA,

P Y PE 5oz ZsALdd SAol=, dd ZEogdl SAlol=, ZelddSAEd, ZE-N-vd
dEgE, EEHd 4, ZEstel=sAdY oladeclE, ZEsto]l=SA] ddWEctaduo|E B EFeo}
Aojutol= | | i FFA F3 Aol ol V& Zte ZEolwl, ddl Elgtell, Erleaud,
ol27)d, 9 E3|~EY, Hl JEfo] = Zgoldl, oA Zolni=Eloldl, EFgjoln|oladHolE, Eg
(N-mg olmmolm e olE), Zj(N-oldojr]oladgolE), Zg(NN-tho]rd olujiolgdeolE), Zg
(N,N—B@]oﬂ%o}lﬂliﬂﬂ%ﬂﬂ °olE), ZE|(ohidEctadeolE), Z(N-HE ojn|=-v|EoladeolE), &
2 (N-ol & O}UlhuﬂEO}ﬂ%fﬂ °o|E), EZE(N,N-to]vg ojm|mEoladye]E), Eg](N,N-tlo]od ofn]|uu
EoladyelE), Zg(oddlo|T), 42 o}le] FFA, oAU EZT (NN N-EgtojHoluzoladgolE &
2efol=), :54(ﬂlﬂoa%owlgziaza‘rowa URyF FRolm), ZRH L, oJ7d FE=Rold
Ao E-A(4-AFo|E) FE=Roldl AFo]E-C(6-AFE) 3 FE=Roldl AMFo]E-B, Z|elo]l= o7t
YA, FEEHY, ZESFEN, A B 34 ZEAHEOE G 71EA, slol=FA] oY AE
2209 (AR o] Fo O RHE HEE

~

E
Ass

~

Yo 7zt myHow FHAY, 0-, S, MR-, NI EE MR A B BAH G DA

=
=

b}
=
flo
e
Lo
N
)
i)
o,

N

N

o

2
2o
S
S
N
-

olate] UAw BHEES AuA

22

ket 1¢] 3HgEel AR AAElolA, R E -(CHy),-, -(CHy)—C(0)-(CHy)y—, -(CH)—C(0)-0-(CHy)\—,
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4 Al 9
A Al 1: HAEGTFTSDVSSYLEGQAAKEFIAWLVKGR(ME WE 1)) &A4:
100 wlo]la 25 29 Jjdd Helol=o] 14 FEto]l= S, Fmoc BE% PL-Rink §°%(0.68 HE&/g, &
o Y rHEE =Z(Polymer Laboratories))”} ©]&% Fmoc 3}stS Al&3l= XY FHEol= % 471 (Symphony
Peptide Synthesizer) Aol AAgt},  &7] N -Fmoc RE® ofu]wits @Alo] o] &3t}: Fmoc-Arg(Pbf)-
OH, Fmoc-Gly-OH, Fmoc-Lys(Boc)-OH, Fmoc-Val-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-Ala-OH, Fmoc-Ile-
OH, Fmoc-Phe-OH, Fmoc-Glu(tBut)-OH, Fmoc-Gln-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. L.<3hd, AZH ¥-$-S 303
o N-vEdEZANMEY &4 shollA 10932 ofr]t 2 10932 A 31| O—B‘ﬂiEE}O]O]’E—l—%}—N, N,
Nl—EﬂEE‘r”ﬂ%—%iﬁ AAEF Q2 E 2T o] E(HBTU) ¥ N-3ho]| =F A MR E glo]o}& (HOBT) S AF&-35te] N-
i EZt=(\NP) oA AAlshH, AZHE 24 F AAGY. A7 58 9 432 NP FollA
25%(V/V) Z|eejele] golg Apgate] N'-Fmoc B.E7]E A7 % £ Atolel, A& NIPE 63] Al
Zgheh,  85% TFA/5% TIS/5% #rolQolysE 9 5% =S AMES &, 1xd 59 A7k Et001 o8] A
A FAZEE FEol =& v‘i‘@@":} Z49 FElol=E YR ¢ FAAZSIL, oAEYCEY F9] 0.1%
TFA 2 & F9] 0.1% TFAZ} o] & =

rl

L N

&
>

@ BT WA DA FEH

opH| 1At W N-3fo] =2 A Wl 2 E gho]o}Z(HOBT)-S NMP ol &3)A17]aL, Aol whab, HBIU % 0-(7-opxpdlz
Egfolo}L-1-)-NN,NN' N -HEHH D25 IAZFOIZEAHOEHATNE  Abgste] @A sIAZIT
HBTU &8s 918, ofvlwil 9 HBIUS 4 HAlol Hls] 1092 H7bstar, NS 309Fo = bt
7} ofmlizsbe] vl HBTU E43tE widl 2A12F B2t 23] AAjgch.  HATU 2438kE 98, ofn|wal 2 HATUS
G2 AAe] mla) 10gF ez Hrieta, tholofolAZ 2o dolwl(DIFA)S 209302 H7ksth, 7} oju]at
o th3 HATU A 3ME 3417 Bt ANt Zhzh 58 5ok 432 NWP Foll A 25%(V/V) g d e g8 A}
&3] Fmoc H37]& AASIUTE. v AEL Ateldl, AE NWPE 63] AlF el 85% TFA/5% TIS/5% o]
ol Bl 5% HEs AMES F, dEd A5 AVEE Et000 od HAAA FARFE HEo|l=gE Baeit).
o] JElol=E Y4lEE B sANZESAL, ofAEVOIEY F9o] 0.1% TFA 2 = F9 0.1% TFAZ} o]&% Cis
=3

A& ol oz AREshs 44 HPLCOl s =& AAANA £ sdas WA LARA F5H,

(i

A Ao 20 HGEGTFTSDLSKQMEEEAVRLF IEWLKNGGPSSGAPPPS(AME W& 2)9] 34

100 vlolma R s e JidE Felo]=9] 1 HAEFo|= FA S, Fmoc 3 ¥ PL-Rink 4%(0.68 Hd&/g, &
Zv AueEal=)z} o] &8 Fmoc 58He AMgshs AXY Fefol= F47] Aol AAFT.  d7] N -Fmoc
R opn|wkS Ao o] &3ttt 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,
2 Fmoc-His(Trt)-OH. L°Fstd, AZH WSS 309 N-HEZZANMM) ] EA sloll A N-3lo]=FA| Mz
Egjo]o}Z(HOBT) # 7 109% 9 olnwil 2 109%] &/d3kA 0-HlzEgto]o}&-1-U-N, N, N N-ElEg}
HY-$ 25 GAEROREAHEMBIY) Ei 0-(7-opahil ZE ko] obE-1-9)-N,N.N,N' N -H E g ¢ 25
AAEF O R E2H O] E(HATU) & AREsto] N-HlEd] &2 tl=(NIP) FollA] AAIgt. HBTU &/433HE $lsi, ol
wab 9OHBIUE 574 A Aol vls) 10972 H7hskal, NS 309%F o= H7betch. Zh ofwieibel] gk HBTU
e w2z Bk 23] AAg. HATU A4S 913, obvlwil W HATUE A1 A Al Hls] 10932
2 Arretan, dolotolaZ 2o ol (DIEA) & 20902 {7k, 7h ofulidte] gl HATU &3S 34
b Eok AAEth, 747 52 Eek 4382 NP FolA 25%(V/V) H¥lgive] §NS Algste] N'-Fmoc HE)E
=3 Alolofl, A& NWPZ 63] Azstt).  85% TFA/5% TIS/5% Aol Loty 2 5% He=S
w9 Z7FE Et000 o9& HHAAA FARFEH Hrol=E £, 249 o=

AR @ 2AAFSII, oA EUCEH F9] 0.1% TFA 2@ & 9] 0.1% TFA7} o] &% (3 ZHE o)A o s
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AAlel 50 8h7] Aol S = 134 Al

Q o o z
o -
:“\H)‘\HT\/ ]\H/\’f)\HJ\N /@
u v t w RP p &b

AAlel 61 8t7] Aol S = 1400 Al

AAlel 70871 Aol g = 150 Al

AAlel 100 &1 Aol S = 180l Ale Tt

3 .

AAlel 110 8b7] Aol S &= 199 Agddtt.

(o]
Ho)k/(o/\}NHFmoc
n

Al 120 &1 Ao S = 2000 AlE It

9 n o 0
HO%M\/N)W/\NHFmoc H0<u\//\g)m\/’\NHFmoc
o o n
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SES06 10-1224335

AAe] 130 87] 29 A4S w 210 AFsr),
0. OH
HOMO/\>; \/T
A 14: 87 A9 FAHLS & 220 AFEsT},
J_
0. OH
HO f/\o):\g/
AAd 15: &7] 4] AL = 230 A T3},

o O

HOMOH

n
AAd 16: 3] Aol P& = 240] AT,

(o]

o] A7} Ao 119 shjt=S& ARt Wb, e el S Al 1 AN A 129 SetES
St AR g vk, EERE, o] AAle7h N-Teke] i AAS AlAshE Wb, Aol 11 R 129] 3hgte
o] #H= el At At EF flEtol= Ao qloje] WA S, oW C, K, S, T Ee Y S0 dd=E -
ATk, o] Aol M EZE AlAJE wiep o], AAle] 11 Bl 129] 3hehEo] -5 4] Fmoc BEH ofvw V)=

ofpfel= Aghs F&l @A A 71, Goll AAAZI=d ARE-E

o o
/U\/u\/\@ o] H

MO/\},NTAA,.-AAM—AAZ-AAMHM

N n J
o] A7t AAd 119 3FES AMgsHE whd, o2 AR EE A 1 Ao AAd 129 3FES

FRE AT Ak,

AAlel 190 3H2-[2-(2H2-[2-(2-t-F-EATFR Dol FA]) -l FA] | -0l FA] }-ol FA] ) -0l FA] [l F A }- 2 2 3] 2%
t=HE dxEe) 44

By WH(A0)=(0. Seitz) @ FZ=(H. Kunz)9 &3 [J. Org. Chem. 62:813-826(1997)]1)& Al-&3lo] EA|
FFES AFsAT. FE 27 YEF F45S THF(200 ml) 59 vlEg(ddz Z93)(47.5 g, 244 2y

)9 goA Frhshm, GEFl 9Asl SaE WA wwstdnh. ook, WY oha U E(94 g,
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730 Y =)E FHUFsta, H-2olA 2d F<t A
g, 730 HEE)E Hreta, 29 ¢ A&H
3 sl A sEAHT. AFES B

| 5 952 AFsta, 3 E
WA 2A FElen, AEgt A TH

N
q

ruﬁo
>
=
op
[«0
Qo
£
o
é .
}i
="
i
o
0Q
ol
=
=

>

Ao 200 3-{2-[2-(2-{2-[2-(2-F}F A=A FA) -0 BA] |- F A }-o| BA] ) -l A | -0 EA| }-Z 2 3] 24ke] A

o [o]
Ho/u\/\o/\/o\/\o/\/o\/\o/\/u\o H

ol£&(20 ml) S 3-{2-[2-(2-{2-[2-(2-t-%+ )-
224 t-Fd o ~E(6 g, 18.6 DEE)9 95 E5 = WA ¥Z4sta, EffolEF
S FAvtekgivk. ARddA 3AIE &, AREAS T StlA AAGL, FHFES AE oM

FeEA UEF &9 Atolo] BulAlRATH. 1 N HCIZ 4 58 AHd3tA7]aL, NaCl® E34A% ol e ofAlEl
olER FEIUTHB X 50 ml). FHR {7 F& 5= AHsta, 3t L}E% ol A 7%4214. et 3}
NA REAS AAS AN WHES T4 AANZA FElom, Wded mat 1 stEJqrh(3.8 g, 82%).

AAle 210 3-(2-{2-[2-(2-{2-[2-(4-{2-[2-(2-"&-[1,3]t}o]| & H-2-A e )-[1,3]t}o] & H-2-A |- & }-
H U710 ) -0 EA] -0l £ A] }-0| EA] ) -0 EA] |-l EA] }-ol| EA] ) -Z 2] L&ALo] &

HO. OO o) 'r:l' Q
| ARAARAARS § eB"y
O\—JO

A=l EA] [-oll F A ol S5 A] ) -l F A | -0l 5] }-32
wobA EAH(65 g)
]

E(50 ml) <k 5%

A
>
Y
bz
i
2
BN

2
gl
el

2 200 2RE 9] 3FE(0.6 g, 1.8 LEE)S ol Z22MH (10 ml) E 4-{2-[2-(2-7€-[1,3]T}o] =&
S-2-dre)-[1,3]to] &L eh-2-d - & -Hdo}r (0.3 g, 1.4 V=) Fo] &322 5, EDCI(0.28 g, 1.8
] = AL Hrbsih. Aol 1A7F F, RS B2 A a, 3k YEF Aol AxAH .
3 SHA7|aL, gelERRAHS Fo 1 WA 15% WerES AMEshe Ayt A R A FAAA
EA SEES AoEA F5UTH0.47 g, 32%).

AAlel 220 4-{2-[2-(2-H12-[1,3]Tol S&vt-2-dr & )-[1,3]thol S&Evt-2-d | ol D }-sl d oprl o] §HA
P o 1.usd otms A _™y
02NW THO > HZNM
2. H, Pdic

3 28 Axd ZFaFdd 6-U-HolER-Hd)-A M A-2,4-T}0]2(3.7g, 15.72 HIYE)S THAATL, HA=x
g C ml), o]o]A HIATMS ol€el Z8]2(38.5 ml, 157.3 ml)S A7) Zg2Fd Hrlela, APE &
ol g ofZ 3 Shof|A] wNEHAA -5C7HA] WSSt THSOTE(300 pn1)E whE Eft&Eel H7bstar, &E -5
TAlA 6A17F Bt wdtatgdth, WSS I Y(10 ml) & AAAF| I, E3} NaHCO; Foll F-Ath.
EtOAcE F&351aL, 7] & &, 952 AFstar, AFRA712NapS0,), 553k 34 1AE #5313

al

At Af FEe A FA 1A (3.5g, 720 F53F 0™, o]E EtOAc(50 ml) Fo &
2 A Zeh= 32 A8V (Parr shaker) AollA FA3A AT, 2417 S
ta, 7] Agto]EZS CHCl/MeOHR HASHA AlHsta, A% 7] o]

stlor, QA stell A g setgict.

AN e 230 4-[4-(3,5-Th0] & 2 2) - W70 | -HE 24k 2 5-To] 4 W B T-1- o] 2E(10)9] 4

o O
O,
)K)K/\@\ fo) 0
N/U\/\)J\O,D
H o)

A 10 6-(4-to] ER-3E)-F A Q1-2, 4-t}o] 2(11)

]
rni{o _{01'
ol r
e o
ol

Bl
2
o
ot
i
(@)}
oQ
—
jl
(=}
=
fijo
o
il
>
x
By
Ol
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[1678]

[1679]

[1680]

[1681]

[1682]

[1683]

[1684]
[1685]

[1686]

[1687]

[1688]

SES06 10-1224335

7rd 2 2w Axsden], A7) 23 vhok(magnetic spin bar)7} ?LH]EU Bk 8710l HlEgfetol =R Ft
2 PE telotolazmotute]= (2N FE I/ AE A/ H E St =259 69.4 ml, 138.9 ¥El=)E H7let
Aot &AE T/ WAskdT. AEQl-2,4-tho] (7,13 L, 69.4 ﬂ‘ali)" H7bekal, &N sot S
Qb 78T A wwratgitt. 4-tpo]Emuld HRwulo]=(15.0 g, 69.4 M E)E dRle] HUisioirk. &os 1
23 du/otlE 22RY AAstaL, A27H4] 7F2A7]AL, 16413 w9t ambegitt. ols e ocn}x I
Zbepar, Hbgs M HCIZ ARG, HESsto|m2Fsts 29 stelld AAst. 229 248 tdola
22 Fo] £3A7]a, WM HCl 2 A5z AHEAT. 4 258 A tho|FR a2 H Aoz AHE]
o @A gelErzdERl FE5S AXA7)ANaS0.), 7S stellA AIA ST 5% WA 15% olE oAl

OJE/FAME AFES] Tl SUA 2H ARvEIHY(FCOE AAlsk #A HgEs sS85 g,
52%: @A TA). H NMR(CDCLy): & 8.14(d, J = 9.0 Hz, 2 H), & 7.43 (d, J = 8.4 Hz, 2 H), & 5.45(s,

¢

[e5

1H), &§ 3.06(t, J =7.5Hz, 2H), 6§ 2.64(t, J =7.8Hz, 2H), § 2.04(s, 3 H).
€7 21 4-[4-(3,5-00] § 2912 -5 U719, 2 |- R E| 24H(12)

HEZsto] =25k 200 nl, 6-(4-UolEZ-9d)-FAQ1-2,4-1}0]2(8.0 g, 34.0 B =) 2 tho]slo|==2-1

9-2,6-Tho] £(3.88 g, 34.0 WIB)S WS 1o ARG, WS §1F olzwom 33 WAAHAY. B

SR (B4 w4 10599 oF 200 nge H7EHT W3 §71% ol of2zos H4sa, WE(balloon)

E 59 IRE SR RUAAL. $UE 104 5L ALl muad. FaE 2 Sl A7k,
==1 slol=

£ ofxjel oa] AASG.  HEde

X
w
B
=
[
o
o
o,
o
B
1%
il
v
)
e
Y
X
o
to
e
T
=iif
Au
il
r)v
~
g
o
o,
o

2 I EE-1-Y o 2=E(10)

(71E 2 e dxsfden, 2] 23 wiolrh ujE) wkg g7]0] 4-[4-(3,5-tko] S4-8 ) -H d 7t
FEI22H(10.53 g, 33.0 &), N-slo]=FA 400l =(3.8 g, 33.0 Be&) % 1-[3-(Telv-H ol
F]-3-od7tEtelon = solErFReol=(6.3 g, 33.0 HHEw) #  Ho|FEZE2HEHI(250 L)<
Arbetek. &Ne FAa spolA Aol 1641 E9F wwkEh & 10% AIEERL, deE AlFsta, dzAR
GU(NazS0y) . thel S22 H S Ak st AAs . 70% olE obAlHl ol /3 A|1E AF8-3k= FCCol 2 3)

\./1_’0

BA S3ES F5IIATHT.4 g, 4 A, 54%). 'y NMR(CDCl3): & 7.87(s, 1 H), & 7.43(d, J = 8.4 Hz,

2H), 6§ 7.12(d, J = 8.4 Hz, 2 H), & 5.46(s, 1 H), & 2.89(t(& m), J = 8.1 Hz(tol W3+ A), 7 H), §
2.73(t, J =6.0Hz, 2H), & 2.56(t, J =7.2Hz, 2H), & 2.47(t, ] =6.9Hz, 2H), § 2.21(p, J = 6.6
Hz, 2 H), & 2.04(s, 3 H).

Al 230 3-{2-[2-(2-{4-[4-(3,5-T}o] &4~ 2)-H I 790 U |-F-E] Holr]| i -0 EA] ) -ol| HA] | -0l A }-3Z
2y24k 2, 5-tFo] S 4-T ] d-1-d dx¥, (2009 A

[+]
o o /@/\)‘\J\
&:\g/\/o\/\o/\/o\/\u Jl\./\/U\N

Al 10 3-{2-[2-(2-Bfo] =F Aol FA] ) -o| S A |- BA -2 2 9] 24k t-FE o] ~H

a 7% (EFv)E 0ColA THF(100 mL) <] of=ZHAt t-FE o~ (6.7 nL, 46 L&)} 2-[2-(2-3}o] =FA]
—011%&)—011%/\1]—011%%(20.7 g, 138 Wal&)o] mul Lo HYriela, EIES WA=2 wHkslgY. L)
£ AAstaL, ol 293 Et0Ac(100 mL) Foll &fAIZTH. 7] T& &(3 X 50 mL) = AlA3FaL, NayS0,
A AzAZIAL, GulE JF stelA AERAA SYS FEIUOH, ol vt WAl o] ALEE= X
sghEol sldEct. (M + 1) = 279.

oA 20 3H{2-[2-(2-EAA I SA-A A - FA |-l HA }-Z 23] 22t t-Fd o ~F

o
2

K
2

EA FZ80)5(22.3 g, 117 2 E)E 3-{2-[2-(2-3Fo| EFA| - EA) - EA| |-o| EA] - 23] 24t -
2E(16.3 g, 58.6 HIZ)et FFY 60 mLel wHF LN(240 L) =] Hrstm, EFES ukA)

wHksII T, RESS E(300 mL)E AAHAZIAL, 7] 5& BSAT. A4 F& CHCl(2 X 100 L) =

L
i I 2

of

stoTh. AR £7] =L HCI(IN, 100 mL), (100 mL)E AH s}, Na,S0, ArellA] AxA 713, &uE
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[1689]

[1690]

[1691]

[1692]

[1693]

[1694]

[1695]

[1696]

[1697]

[1698]

[1699]

[1700]

SE50l 10-1224335

Blol A AZAA 2dS F5EFHoH, oE the YA Zo] AgHE EA gt sigEe. M+ 1)
= 433.

A 31 3-{2-[2-(2-olH]| -0 B A - B A |- B A J-Z 2 0] 24F t-HE o 2~H

NaN;(35g, 538 Za]&)S DMF(150 ml) 59 3-{2-[2-(2-EAAFT I -0 EA])-o]| ZA] -0 BA| }-Z 23] &4} t-
HE o 2E(20g, 46 L&) wuk &do Hristn, HSES MRS adwEdn. HRSES E(200 mb)E
3] &kar, EtOAc(4 X 100 mL) 2 FZ3AT. F7] 52 S(100 mL) L 24=(100 mL) 2 Al23FaL, Na,S0, Zoll
A AxEAATY. S S FE89 Y. 2 F2etE 9] (EtOAc/Hex(1:4)) S A
Alste] 2dS 53191, ol 3-{2-[2-(2-0 A =0 BA] ) -o| BA] [-o| A }-Z 2 3] 4L t-FHE o ~Efol] 3
FEFF (M + 1) = 304). ©] 2Y4E& F4(1 atm.) 8}011 EtOAc T2 Pd(8ta 4 5%)E AH&3te] 3o 4
FasA T FulE A o AAstL, FulE JF A AASE LdS FEIUoH, o= HA
st oM + 1) = 278).

A 4 3-{2-[2-(2-{4-[4-(3,5-t} o] &4~ -H I 71 & A |-FE] Holu| e }-o| ZA] ) -o| HA] |- §A] }-Z 2 5]
24 t-FE ol ~H

olﬂ—>ll

CHCIL(10 L) %) 4-[4-(3,5-Tho] §2-8)20)-s U b )
g 3.6 WeE), 3-(2-[2-(2-0k0] o] SA) o] EA o] SA )L 24 (-3E
% DIEACL3 uL, 7.2 Wel#)e] §o HedA wi=s wustdct. sug
= 2rhE 19 9 (BLOAC/NeOH(95:5)) & A18ate] 7 28 A

(M + 1) = 579).

B 50 3-(2-[2-(2-(4-[4-(3, 5-Tho] & 2 ) -3 D71 & -3 E o] e )-of 5 A )0 A |0 H AL 2 9]
24 2,5-0ho] §2:-3] B2 ©-1- o] 2]

3-{2-[2-(2-{4-[4-(3,5-tel -8 ) - d 7k e A | -FrE] opn| ke o HAD) ol SA] |- S A} 2 9] 24k ¢~
g o 2~E(400 mg, 0.692 He]EH)E TFA/CHCL(1:1, 3 ml) ol &slA7]a, EFES WAIES anksiolr),

=
Ll E AA S A FHAEA FESUT. o] 2US CHCl(4 ml) 3+ DIEA(569 n
&), N-glo]|== A4 oln] = (119 mg, 1.03 ¥&]E) 2 EDC(197 mg, 1.0 &) Fol &afr7]2, TFES o
AMEE wksile. &ulE AASz, 23 I2eE 289 (Et0Ac/MeOH(95:5)) & AFE3l] FH 2dUS AAA
A A FFERA 295 FESAGA + 1) = 620).

AN E 241 h38c2A GA EA 3} 313tE9 A

i

3t7] Aol o] AAle] 16 2 179 $FES h38c20]
=

AZAZA F vk Z2HOE 9FFE A4(10 mg/ml)
./] mg/mL 95 %—]r] nlL

=
of Arheli, AR EFES AHE A 24

Z9] ) h38c2 ImLE A3} 313t 12
ZF Bt A2oA FA5S ).
A 25

2 (C. Rader) 59 #3 [J. Mol. Biol. 332:889-899(2003)1°14+& h38c28] Az ¥ 5 s A
Argstar vk, o] Fx wdeA e Ay, A % WHES olst Al ATt

Q17k8} QIZF V., H-AF DPK-9 2 17+ T, AR JK4S Fhut A b m=eele] A7EtE 93 FA 0w A}
|3k, QI7F Vy AR DP-47 2 A7F Jy AR JA4E m38C29] T PH E=wle] Q17EEE Y3 xFowA
ARG, A 2 F4 hE =He Yo Y 24 &y B opyE, JMulE S oa) g9 et 7
< BE AEA 24 7R) JA71E m38C22FH QA7 =4 el 2 g3tk (graft). T Z®E =7
271¢] Mee ul-9-~~ mAb 33F12 Fab(PDB 1AXT)4 AR Fzd 7128 £ Jrl. mAb 33F12 Fabe 7 L=<l
2 Zt=th, g2o], 33F12 ¥ m38C2 EuE fAMSE &

v A4S zh=t), ZEHE'%%_ %74 {W]t A4 7] 5/ 2 F 7] TR o]FoA M, m38C29] FHul A
o8 HostE Aog HolE VS I o|5S m38(29 wHEA o)l

Lys & %339, o= 89 =2 +9 3(FR3)J YA}, w2~ mAbs 33F129} 38C2 Alolol HEHE= 671

d

1>
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[1701]

[1702]

[1703]
[1704]

[1705]

[1706]

[1707]

SES0] 10-1224335

CSer Valt Trp Trp @ Phe 2 Lys 9] e obHnw 7]9] 5-A WA o] ZAj@h. o= 2]

& Q7oA BEEQTE. Lys & RS2 mAbs 33F12 2 38029 mEe] A4 )W xE Hele] 74
EA%cl. DR 7]k o], v ZZF A7|E o] ¥AS AHHIG., o5 FoA, QI FZ A
Leu ", Gln ", Ser . Val™, Phe ", Val'. Ser ., Glu' . Gly ", Ile " @ Thr 7} “1ej=& = e},
g
1ZbstE 7hW =9l A3 EW Z=d9l Cx % Cyi13 §3AIFASEZMN, h38C2E Z7]o o] Fato] WA &
AH FabeEA AAANZHY. = gL, = A7F 1g61 H3S 93] 2w PIGG HEE A}-831H
h38¢2 Fab=E] h3sc2 1gGE HAAZATH. A Mo gAzkadsl o7k 2037 AE=E o AHNS Az o
ok
o}

= hal =
WG Ao oisk st FRetE g Jhekglom, ol& <l 1 mg/L h38C2 IgGlol +5HJUT. ks
SDS-PAGE & o]ojx] Fula] B3 o3 M (Coomassie blue staining)ol] ¢Js] Hslc).
ALUOIHE St &t=
o] o
/\)‘\/\Q . .
HWOH
i
M
i
Saee
il

B-tholAE FFE - m38c29t B-rholAES] Ff Hrboll s FAFH slopr]i= Ny = 318mmell A 54 A UV
SHEE Zrevh. n38C2 IgGSh FAFSHAl, h38C2 IgGe= 13—4017115194 g2Ad §F 5 doprl= FH=
=2 etk &4 xR oRA], h38C29t HU3 1gG1 ofol AEFS] (isotype) S ZEA| W whe-Ad glo|al =
Az3F A7F F-HIV-1 gpl20 mAb bl2+ B-TholA=(2)#e] &g & <lotvls FHEE YERA @oktt.
B-thel A= m38C2 9 h38C2¢9te] Ajte] A=A vlwE 98], A= FAA ELISAE AME-38H3

ol AE(2) B B-telAER) Y TEE FUMAIIWA FdeAEste] n4gstE BSA-3HE B-thelAE(D A
sl EAeGT. #Ry) BHE &g Aes B-tolAE() Bl 38um(m38C2) E 7.6um(h38C2) 0] L,
B-thol A=)l Aol 0.43m(m38C2) 2 1.0im(h38C2)e1R e, ol npg-2 H Qzrsld Ao JojAd #
Abgk B-tholAlE AF 545 HERllE Bolth(E 6).

As € I
B2 =2dg - gy dEobA &8¢ vl 33F12 Fab(dha dlolgl WA ID: 1AXT) S 24 F2E F3o=
A ARESE A ZAFol old] h38C2 Fabe] WA RdlS AT, -2 33F12 Fabe] A3 T2E 2.15A

o g welA v =4stget.’ INSIGHT 11 AZEgol(HAz =) W HONOLOGY RES ARES whe-2 33F12
2 38C2 ofrAt DS widste] AE B IERE AT do] ERIFHIUT. o]E2 2719 7P =Rl A 226
N ol it F 197F M2 JFeldtar, o]E9 (DR 5¢e dolg zterh, 11X AME s olgd, 38C29
A= AA Sl o8] #EE uiel o], 279 FE o AW R AMS vERdY. 2E o) 7]
52 EdWolgste] h38C2 ofv At AEF dASIGAL, FSHAES FF IHNAEAE 2= AXHAG.
olo} A, Fb & E ¢ 7 Haslol o] M o) A3 ZHzte] 10094 S AFR-3F INSIGHT I1WH DISCOVER
& ARESte] A7) REE HAsEGT.

h38C2 Fabe] A - m38C29] 7I¥ ZA4 2 53 =dQle] NA(ZZ s 32 9 33), ¥ A7 vjd M4
DPK-9(AM 95 36), JK4(MLEWE 38), DP-47(HME¥WE 37) 2 JHA(ANGWHZ 39)9 AMI[Fx: V BASE;
http://vbase.mrc—cpe.cam.ac.uk/]& AR&3lo] 247k Azkstd Vv, 2 Vo] A oSS E 3 F5E &Y
FEUQE =S UAAdstdd.  AME NXS/TE &3 N-=Fe =23t 59 2 Yy Ask §¢ HindlIl, Xbal,
SacT, Apal¥ Sfil& AYAIFHY. = sto] FJAdyE AL Al 2=E(Expand High Fidelity PCR System)

al
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[1708]

SE506 10-1224335

(29 =dE2 A2=¥l=(Roche Molecular Systems))s AFE3lo] PCRS S8k, At V, SElaws

a]OEMCﬁ e 7o L Z%a Axa(gy 59 &3 [J. Biol. Chem. 275:13668-13676(2000)1);
h38C2L1(Al2;  5'-GAGCTCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGTGACCGCGTCACCATCACTTG-3" ) (A E  HZ

85); h38C2L2(QTE]All2~; 5'-ATTCAGATATGGGCTGCCATAAGTGTGCAGGAGGCTCTGACTGGAGCGGCAAGTGATGGTGACGCGGTC-3") (A
g W& 86); h38C2L3(Al2;  5'-TATGGCAGCCCATATCTGAATTGGTATCTCCAGAAACCAGGCCAGTCTCCTAAGCTCCTGATCTAT-
READIC | Ho 87); h38C2L4(QFE] Al 2~ 5'-

CTGAAACGTGATGGGACACCACTGAAACGATTGGACACTTTATAGATCAGGAGCTTAGGAGACTG-3" ) (M W13 88); h38C2L5(Al2; 5'-

AGTGGTGTCCCATCACGTTTCAGTGGCAGTGGTTCTGGCACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCAGTG-3" ) (A& ®l
ke 89); h38C2L6( FE] 4l 2~; 5'-
GATCTCCACCTTGGTCCCTCCGCCGAAAGTATAAGGGAGGTGGGTGCCCTGACTACAGAAGTACACTGCAAAATCTTCAGGTTGCAG-3 ) (A1 W&
90); 2 L ¢tejal~ E3a(3e 59 ¥ [J. Biol. Chem. 275:13668-13676(2000)). <1Z+stel Vy &2|aiws

deEfel=s g3 2o H 33 A=Y 59 &4 [J. Biol. Chem. 275:13668-13676(2000)); h38C2H1
(A2 5'-GAGGTGCAGCTGGTGGAGTCTGGCGGTGGCTTGGTACAGCCTGGCGGTTCCCTGCGCCTCTCCTGTGCAGCCTCTGGCT-3" ) (A ¥

z 91); h38C2H2(QFE] Al 7~ 5'-
CTCCAGGCCCTTCTCTGGAGACTGGCGGACCCAGCTCATCCAATAGTTGCTAAAGGTGAAGCCAGAGGCTGCACAGGAGAG-3" ) (M E]  W3E  92);
h38C2H3 (A2 ; 5 ' ~TCTCCAGAGAAGGGCCTGGAGTGGGTCTCAGAGATTCGTCTGCGCAGTGACAACTACGCCACGCACTATGCAGAGTCTGIC-
3AE HE 93); h38C2H4 (SHE] Al ; 5'-

CAGATACAGCGTGTTCTTGGAATTGTCACGGGAGATGGTGAAGCGGCCCTTGACAGACTCTGCATAGTGCGIG-3"' ) (A W% 94); h38C2H5
(Alz~;  5'-CAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGCGCCGAGGACACGGGCATTTATTACTGTAAAACG-3' ) (M E  H 3%
95); h38C2H6 (FE] Al 2~ 5'-
TGAGGAGACGGTGACCAGGGTGCCCTGGCCCCAGTAGCTGAAACTGTAGAAGTACGTTTTACAGTAATAAATGCCCGTG-3" )(*1‘3% W3 96); H
Z3 el (P 59 W3 [J. Biol. Chem. 275:13668-13676(2000)1). olA&e ¥, ztatd v, 2V,
= 27 Q7 ¢, B (13 §FEYn, 5% A4 2 =4 dHe g9, o 59 & [J. Biol.
Chem. 275:13668-13676 (2000)]; Wil 34| 5] &3 [Phage Display: A laboratory manual, Cold Spring
Harbor Laboratory, Cold Spring Harbor N.Y. (2001)]]e] 714" wie} Zo] Iopxln]= ¥E pComb3XZ
SHiI-E2=29HATE.  AFe h38C2 AEE zE S5 FUr717] 98, Fabe dhobA| Aol vreRar, BSASH
AEE A" B-trolAE(D Wl e i (panning) o] 12hE=o] & HAesivt. 7F84 Fabs @ =
BoRFYH Azxsta, 2z FARA AL —ir‘@ol HEAGA (AL o= Ax] PR IHEZ =(Jackson
ImmunoResearch Laboratories))¢} A 3td @y &-217F F(ab')2 EE2d FAE AL ELISA 93] 1
A JW-BSAete] Adel dis) AlFatsivt. dH SEY B 2 T Gzt IS A7 Zeholw OMPSEQ 2
PELSEQ(®}RF2~ 34] 5o 3 [Phage Display: A laboratory Manual, Cold Spring Harbor Laboratory, Cold
Spring Harbor N.Y., (2001)1)& AF&3% DNA A dstell olsf E4{ste] h38C2¢] ojA=eld V., # Wy Mds &
13T}

h38C2 IgG19] T4, AZE R AA - h38C2 IgGle] EFF = 93 H< 71AE HEQl PIGG(EE 9 &3
[FASEB J., 16:2000-2002 (2002) )& AR&et3ivh.  XEf7F 2@ WE<Ql PIGG-h38c2= = 23 oAlH o] Ut
9kb H“Eib 253l (M Z2RY = o8 Fed T v1 % A x ¥ JHEE 23 2
o] PIGG-h38C2H (Al~;  5'-GAGGAGGAGGAGGAGGAGCTCACTCCGAGGTGCAGCTGGTGGAGTCTG-3' ) (M W=Z 97) H
GBACK(WFH}2 34 529 3 [Phage Display: A laboratory manual, Cold Spring Harbor Laboratory, Cold
Spring Harbor N.Y. (2001)])& A}&3te], dlopxlv]= ¥E pComb3Xo|A] h38C2 FabZH-H Vy 4ast Ad&
FZA7]15L, Sacl % Apal®= #3fsta, AdstA Ead WE PIGGHE E24Y3dth. =Z#ke]™ PIGG-
h38C2L(Al2~:  5'-GAGGAGGAGGAGGAGAAGCTTGTTGCTCTGGATCTCTGGTGCCTACGGGGAGCTCCAGATGACCCAGTCTCC-3" ) (M E W &
98) % LEADB(W}u}2 34 59 & [Phage Display: A laboratory manual, Cold Spring Harbor Laboratory,
Cold Spring Harbor N.Y. (2001)]1)& AR&&te], spopxv]= W pComb3Xell4 h38C2 FabzF-E el 7 st
qAE FZA)7)a, HindlI1 2 Xbal2 Hastar, o]v] h38C2 TS 3t 143 Bsid g PIGGHE Z
2Y3gitt. S0 B HAF PIGE ¥ FAAES o], Fto] oF SURE(LERMERRI(Stratagene))oll Al 535417
3L, QIAGEN Zgxavm= W] JER #2359} h38C2 IgGlS X IAEoI(Lipofectamine)
2000(QIH|E2A) S AFS-3F 17k 203T Aol AA|AH FAAF o) A|x" ZF PIGG 9 FAEZFEH A
zaielth. FEAAE AEE RPMI 1640(3F0] Z#(Hyclone)) 2] GIBCO 10% AF93]-Y 1gG(<0.1%) FCS(Q!
HEgA) oA 25 &t FASTE. o] AIRF §2F, wMiXE F7staL, 33] ARSI, F7E wAE Az

Hu o
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[1709]

[1710]

[1711]

[1712]

[1713]
[1714]

[1715]

[1716]

[1717]

[1718]

[1719]

[1720]

[1721]

[1722]

[1723]

Ea

& chwlA A HiTrap 2 (BH]AE Hlo] 9 A}o] o1 A= (Amersham Biosciences)) A+e]
¢ Z X" H (Eppendorf BioPhotometer)& AH&-3Fo] 280nmel| A1 <] 3
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SEQUENCE LISTING
<110> Bradshaw, Curt
Sakamuri, Sukumar
Fu, Yanwen
Oates, Bryan
Desharnais, Joel
Tumelty, David

<120> GLUCAGON-LIKE PROTEIN-1 RECEPTOR (GLP-1R) AGONIST COMPOUNDS

<130> 56633.8018.US03
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<140>
<141>

<150>
<151>

<150>
<151>

<150>
<151>

<160>

<170>

<210>
<211>
<212>
<213>

<400>

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

1

PCT/1E2008/000001
2008-01-07

60/879,048
2007-01-05

60/939,831
2007-05-23

60/945,319
2007-06-20

173

PatentIn version 3.4

1

30

PRT

Homo sapiens

5

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

<210>
<211>
<212>
<213>

<400>

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

1

20

2

39

PRT

Heloderma suspectum

5

30
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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

<210>
<211>
<212>
<213>

<220>
<223>

<400>

35

3

40

PRT

Artificial sequence

Exendin-4 peptide with C-terminus lysine addition

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

35 40

4

40

PRT

Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2 and
C-terminal lysine addition

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

- 157 -
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on
Ju
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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 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> 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

- 158 -
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<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

<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

- 159 -
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Jm

Qn
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<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

28
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Met to Leu substitution at position 14, Trp to Phe substitution
at position 25, and 11 amino acid carboxy truncation

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

20 25

9

28

PRT

Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

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

1

5 10 15

- 160 -
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Glu Ala Val Arg Leu Ala Ile Glu Phe Leu Lys Asn

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

20 25

10
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>

35

11
39
PRT
Artificial sequence

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

- 161 -

oin

Jm

Qb

10-1224335



<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 Aib2 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

- 162 -
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SES06] 10-1224335

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 Xaa Asn Gly Gly Pro Ser
20 25 30

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 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

- 163 -



Ser Gly Ala Pro Pro Pro Ser

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

35

14
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Pro to Lys substitution at position 38

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

35

15
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Pro to Lys substitution at position 36

MISC_FEATURE
(2)..(2)
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<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 Aib2 substitution at position 2,
Gly to Lys substitution at position 34

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

<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

- 165 -
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<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

on
Ju
Jin
Qi

39
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

17

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

1

B} 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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

35

18
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Asn to Lys substitution at position 28

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

18

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

- 166 -
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on
Ju
Jin
Qi

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

35

19
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Leu to Lys substitution at position 26

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

35

20
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,

- 167 -
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on
Ju
Jin
Qi

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
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 Aib2 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

- 168 -
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Ser Gly Ala Pro Pro Pro Ser

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

35

22
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Leu to Lys substitution at position 21

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

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

20 25 30

Ser Gly Ala Pro Pro Pro Ser

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

35

23
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Arg to Lys substitution at position 20

MISC_FEATURE
(2)..(2)
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<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 Aib2 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
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 25
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<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

on
Ju
Jin
Qi

39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Glu to Lys substitution at position 17

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

25

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

1

B} 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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

35

26
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Glu to Lys substitution at position 16

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

26

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

- 171 -
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on
Ju
Jin
Qi

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

35

27
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Met to Lys substitution at position 14

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

35

28
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,

-172 -
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on
Ju
Jin
Qi

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

<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

- 173 -
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Ser Gly Ala Pro Pro Pro Ser

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

35

30

31

PRT

Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Pro to Lys substitution at position 31, and 8 amino acid carboxy
truncation

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

30

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

1

B} 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

20 25 30

31

33

PRT

Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Leu to Lys substitution at position 21, and 6 amino acid carboxy
truncation

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

- 174 -
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on
Ju
Jin
Qi

<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

- 175 -
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on
Ju
Jin
Qi

10-1224335

<400> 33

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

GIn 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)

- 176 -



<223>

<400>

2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

36
31
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

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

<210>
<211>
<212>

20 25 30

37
31
PRT

- 177 -
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<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

Artificial sequence

GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
C-terminal lysine addition

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

37

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 Gly Arg Lys

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

38
31
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(31)..(31)
lysine(SH)

38

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

- 178 -
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GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Xaa

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

39
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(20)..(20)
lysine(SH)

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

<210>
<211>
<212>
<213>

<220>
<223>

20 25 30

40
30
PRT
Artificial sequence

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

- 179 -
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

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

1

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

40

5

20

41
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

41

25

30

- 180 -
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Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

42
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

42

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

1

5 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

20 25 30

43
30
PRT
Artificial sequence

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

- 181 -

SE506 10-1224335



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

position 29

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

43

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

44
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

44
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His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Trp Glu Gly

1

B) 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

45
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

45

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

1

5 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

20 25 30

46
30
PRT
Artificial sequence

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
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

position 29

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

47
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

47
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His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Lys

1

B) 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

48
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

20 25 30

49
30
PRT
Artificial sequence

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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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

position 29

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

49

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

1

5 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

50
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

50
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His Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

1

B) 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

51

30

PRT

Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

51

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

1

5 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

20 25 30

52
30
PRT
Artificial sequence

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
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

position 29

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(20)..(20)
ornithine

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

20 25 30

53
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
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<223>

<400>

2-aminoisobutyric acid

53

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 Phe Leu Val Lys Xaa Arg

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

54
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

54

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 Ile Lys Xaa Arg

<210>
<211>
<212>

20 25 30

55
30
PRT
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<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

95

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

1

B} 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

20 25 30

56
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(28)..(28)
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<223>

<220>
<221>
<222>
<223>

<400>

ornithine

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

56

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

1

5 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

57
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

57

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
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<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

58
30
PRT
Artificial sequence

GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Leu to Phe 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 Aib2 at position 29

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

20 25 30

59
30
PRT
Artificial sequence

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
Ile substitution at position 27, and Gly to AibZ2 at position 29
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

59

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

1

B} 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

60
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

60

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

1

5 10 15
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Gln Ala Val Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

61

30

PRT

Artificial sequence

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 Aib2 at position 29

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

61

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 Arg Xaa Arg

<210>
<211>
<212>
<213>

<220>
<223>

20 25 30

62
30
PRT
Artificial sequence

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
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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

GIn 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
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

- 195 -



<222>
<223>

<220>
<221>
<222>
<223>

<400>

on
Ju
Jin
Qi

(29)..(29)
2-aminoisobutyric acid

MISC_FEATURE
(31)..(39)
Corresponds to residues 31-39 of exendin-4

63

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

1

B) 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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35

64
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

64

- 196 -

10-1224335



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

1

B) 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

65
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

20 25 30

66
30
PRT
Artificial sequence

GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

20 25 30

67
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid
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<400>

67

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

1

5 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

63
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 Lys 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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

68

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

1

5 10 15

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

<210>
<211>
<212>
<213>

20 25 30

69
30
PRT
Artificial sequence
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<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

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 Aib2 at position 29

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

69

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 Lys Ile Ala Trp Leu Ile Lys Xaa Arg

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

20 25 30

70
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 substitution at position
19, Ala to Lys substitution at position 24, Val to Ile
substitution at position 27, and Gly to Aib2 at position 29

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE

- 200 -

SES06l 10-1224335



<222>
<223>

<400>

(29)..(29)
2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

71
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 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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

71

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 Lys Ile Lys Xaa Arg

<210>

20 25 30

72
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<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

- 202 -



<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

SES0l 10-1224335

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 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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(28)..(28)
lysine(Ac)

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

73

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

<210>
<211>
<212>
<213>

<220>
<223>

20 25 30

74
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 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

- 203 -



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(28)..(28)
Lysine(benzoyl)

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

20 25 30

75
30
PRT
Artificial sequence

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 AibZ2 at position

MISC_FEATURE
(1)..(1)

Histidine linked to trans 3-hexanoyl

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

- 204 -
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<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

76
30
PRT
Artificial sequence

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

MISC_FEATURE
(D). .(1)
Histidine linked to 3-aminophenylacetyl

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

76

- 205 -
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Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu

1

5

15

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

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

20

77
112
PRT
Mus musculus

MISC_FEATURE
(1)..(23)
FR1

MISC_FEATURE
(24)..(39)
CDR1

MISC_FEATURE
(40)..(54)
FR2

MISC_FEATURE
(55)..(61)
CDR2

MISC_FEATURE
(62)..(93)
FR3

MISC_FEATURE
(94)..(102)
CDR3

MISC_FEATURE
(103)..(112)

25

30

- 206 -
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<223> FR4

<400> 77

Asp Val Val Met Thr
1 5

Asp Gln Ala Ser Ile
20

Tyr Gly Ser Pro Tyr
35

Pro Lys Leu Leu Ile
50

Asp Arg Phe Ser Gly
65

Ser Arg Val Glu Ala
85

Thr His Leu Pro Tyr
100

<210> 78

<211> 118

<212> PRT

<213> Mus musculus

<220>

<221> MISC_FEATURE
<222> (1)..(30)
<223> FR1

<220>
<221> MISC_FEATURE
<222> (31)..(35)

Gln Thr Pro Leu Ser Leu
10

Ser Cys Arg Ser Ser Gln
25

Leu Asn Trp Tyr Leu Gln
40

Tyr Lys Val Ser Asn Arg
55

Ser Gly Ser Gly Thr Asp
70 75

Glu Asp Leu Gly Val Tyr
90

Thr Phe Gly Gly Gly Thr
105

Pro Val Arg Leu Gly
15

Ser Leu Leu His Thr
30

Lys Pro Gly Gln Ser
45

Phe Ser Gly Val Pro
60

Phe Thr Leu Arg Ile
80

Phe Cys Ser Gln Gly
95

Lys Leu Glu Ile Lys
110

- 207 -
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<223> (DRI

<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

- 208 -
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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
100 105 110

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> CDR1

<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>

- 209 -
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<221> MISC_FEATURE
<222> (94)..(102)
<223> (CDR3

<220>

<221> MISC_FEATURE
<222> (103)..(112)
<223> FR4

<400> 79

Glu Leu Gln Met Thr
1 5

Asp Arg Val Thr Ile
20

Tyr Gly Ser Pro Tyr
35

Pro Lys Leu Leu Ile
50

Ser Arg Phe Ser Gly
65

Ser Ser Leu Gln Pro
85

Thr His Leu Pro Tyr
100

<210> 80

<211> 118

<212> PRT

<213> Homo sapiens

<220>
<221> MISC_FEATURE

Gln Ser Pro Ser Ser Leu Ser
10

Thr Cys Arg Ser Ser Gln Ser
25

Leu Asn Trp Tyr Leu Gln Lys
40

Tyr Lys Val Ser Asn Arg Phe
55 60

Ser Gly Ser Gly Thr Asp Phe
70 75

Glu Asp Phe Ala Val Tyr Phe
90

Thr Phe Gly Gly Gly Thr Lys
105

Ala Ser Val Gly
15

Leu Leu His Thr
30

Pro Gly Gln Ser
45

Ser Gly Val Pro

Thr Leu Thr Ile
80

Cys Ser Gln Gly
95

Val Glu Ile Lys
110

-210 -
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<222> (1)..(30)
<223> FR1

<220>

<221> MISC_FEATURE
<222> (31)..(35)
<223> (DR1

<220>

<221> MISC_FEATURE
<222> (36)..(49)
<223> FR2

<220>

<221> MISC_FEATURE
<222> (50)..(68)
<223> CDR2

<220>

<221> MISC_FEATURE
<222> (69)..(100)
<223> FR3

<220>

<221> MISC_FEATURE
<222> (101)..(107)
<223> C(DR3

<220>

<221> MISC_FEATURE
<222> (108)..(118)
<223> FR4

<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 40 45

-211 -
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Ser Glu Ile Arg Leu Arg Ser Asp Asn Tyr Ala Thr His Tyr Ala Glu

50

60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr

65

75 80

Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Gly Ile Tyr

Tyr Cys Lys

Leu Val Thr

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

85

100

115

81

95

PRT

Homo sapiens

MISC_FEATURE
(1)..(23)
FR1

MISC_FEATURE
(24)..(34)
CDR1

MISC_FEATURE
(35)..(49)
FR2

MISC_FEATURE
(50)..(56)
CDR2

Val Ser Ser

90 95

Thr Tyr Phe Tyr Ser Phe Ser Tyr Trp Gly Gln Gly Thr

105 110

-212 -
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(57)..(88)
FR3

MISC_FEATURE
(89)..(95)
CDR3

81

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser

1

5 10

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser

20 25

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys

35 40

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val

50

55

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

65

70

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln

<210>
<211>
<212>
<213>

<220>
<221>
<222>

85 90

82
98
PRT
Homo sapiens

MISC_FEATURE
(1)..(30)

Leu

Pro

75

Ser

Ser Ala Ser Val

Ser Ile Ser Ser

30

Pro Lys Leu Leu

45

Ser Arg Phe Ser

60

Ser Ser Leu Gln

Tyr Ser Thr Pro

-213 -

15

95

Tyr

Pro
80
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<223> FR1

<220>

<221> MISC_FEATURE

<222> (31)..(35)
<223> (DR1

<220>

<221> MISC_FEATURE

<222> (36)..(49)
<223> FR2

<220>

<221> MISC_FEATURE

<222> (50)..(66)
<223> (DR2

<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

Ser Leu Arg Leu Ser

20

Ala Met Ser Trp Val

35

10

15

Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr

25

Arg Gln Ala Pro Gly Lys
40

Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr

50

Lys Gly Arg Phe Thr

65

Leu GIn Met Asn Ser

55

Ile Ser Arg Asp Asn Ser
70 75

Leu Arg Ala Glu Asp Thr

30

Gly Leu Glu Trp Val

45

Tyr Ala Asp Ser Val

Lys Asn Thr Leu Tyr

80

Ala Val Tyr Tyr Cys

- 214 -
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85 90

Ala Lys

<210> 83

<211> 12

<212> PRT

<213> Homo sapiens

<220>

<221> MISC_FEATURE
<222> (1)..(2)
<223> (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> 84

<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

- 215 -

95
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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 tccatcctcee ctgtcectgecat 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

gacgcggtc

<210> 87

<211> 66

<212> DNA

<213> Artificial sequence

<220>
<223> PCR primer for generating humanized Vk

<400> 87
tatggcagcc catatctgaa ttggtatctc cagaaaccag gccagtctcc taagctectg

-216 -

60

68

60

69

60

oin

Jm
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atctat

<210>
<211>
<212>
<213>

<220>
<223>

<400>

38
65
DNA
Artificial sequence

PCR primer for generating humanized Vk

88

ctgaaacgtg atgggacacc actgaaacga ttggacactt tatagatcag gagcttagga

gactg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

89
90
DNA
Artificial sequence

PCR primer for generating humanized Vk

89

agtggtgtcc catcacgttt cagtggcagt ggttctggceca cagatttcac tctcaccatc

agcagtctgc aacctgaaga ttttgcagtg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

90
87
DNA
Artificial sequence

PCR primer for generating humanized Vk

90

gatctccacc ttggtccctce cgceccgaaagt ataagggagg tgggtgcecct gactacagaa

gtacactgca aaatcttcag gttgcag

-217 -

66

60

65

60

90

60

87

oin
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

91

79

DNA

Artificial sequence

PCR primer for generating humanized VH

91

gaggtgcage tggtggagtc tggeggtgge ttggtacage ctggeggttc cctgegecte

tcctgtgecag cctetgget

<210>
<211>
<212>
<213>

<220>
<223>

<400>

92

81

DNA

Artificial sequence

PCR primer for generating humanized VH

92

ctccaggcce ttctcectggag actggeggac ccagctcatc caatagttge taaaggtgaa

gccagaggcet gcacaggaga g

<210>
<211>
<212>
<213>

<220>
<223>

<400>

93

81

DNA

Artificial sequence

PCR primer for generating humanized VH

93

tctccagaga agggcctgga gtgggtctca gagattcgtce tgcgcagtga caactacgcec

acgcactatg cagagtctgt ¢

<210>

94

-218 -
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60

81

60

81
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<211> 73
<212> DNA
<213> Artificial sequence

<220>
<223> PCR primer for generating humanized VH

<400> 94
cagatacagc gtgttcttgg aattgtcacg ggagatggtg aagcggcecct tgacagactc

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 cgcgcecgagg acacgggcat

ttattactgt aaaacg

<210> 96

<211> 79

<212> DNA

<213> Artificial sequence

<220>
<223> PCR primer for generating humanized VH

<400> 96
tgaggagacg gtgaccaggg tgccctggec ccagtagetg aaactgtaga agtacgtttt

acagtaataa atgcccgtg

<210> 97
<211> 48
<212> DNA

-219 -

60

73

60

76

60

79

oin

Jm
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<213>

<220>
<223>

<400>

Artificial sequence

PCR primer for amplifying h38C2 VH coding sequence

97

gaggaggagg aggaggaget cactccgagg tgcagetggt ggagtcetg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

98
72
DNA
Artificial sequence

PCR primer for amplifying h38C2 VL coding sequence

98

gaggaggagg aggagaagct tgttgetctg gatctcectggt gectacgggg agcetccagat

gacccagtct cc

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

99
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Pro to K(SH) substitution at position 38

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE

(38)..(38)
lysine(SH)
99

- 220 -

48

60

72
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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 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 Aib2 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

- 221 -
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<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

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

1

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

39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,

Gly to K(SH) substitution at position 34

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(34)..(34)
lysine(SH)

101

5 10

20 25

Ser Xaa Ala Pro Pro Pro Ser

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

35

102
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,

Asn to K(SH) substitution at position 28

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

30

- 222 -
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<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

<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

- 223 -
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Glu Ala Val Arg Leu Phe Ile Glu Trp Xaa Lys Asn Gly Gly Pro Ser

20 25

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 Aib2 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

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

20 25

Ser Gly Ala Pro Pro Pro Ser
35

<210> 105
<211> 39
<212> PRT

30

30

- 224 -
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SES06l 10-1224335

<213> Artificial sequence

<220>
<223> Exendin-4 peptide with Gly to Aib2 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 Aib2 substitution at position 2,
Leu to K(SH) substitution at position 21

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> 2-aminoisobutyric acid

- 225 -



<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(21)..(21)
lysine(SH)

106

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35

107
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Arg to K(SH) substitution at position 20

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(20)..(20)
lysine(SH)

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

- 226 -
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20 25

Ser Gly Ala Pro Pro Pro Ser

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

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

1

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

35

108
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,

Val to K(SH) substitution at position 19

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(19)..(19)
lysine(SH)

108

5 10

20 25

Ser Gly Ala Pro Pro Pro Ser

<210>
<211>
<212>
<213>

<220>

35

109
39
PRT
Artificial sequence

30

30
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<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Glu to K(SH) substitution at position 17

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(17)..(17)
lysine(SH)

109

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

1

B} 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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

35

110
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Glu to K(SH) substitution at position 16

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(16)..(16)
lysine(SH)
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<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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35

111
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Met to K(SH) substitution at position 14

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(14)..(14)
lysine(SH)

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
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35

<210> 112

<211> 39

<212> PRT

<213> Artificial sequence

<220>
<223> Exendin-4 peptide with Gly to Aib2 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 Aib2 substitution at position 2,
Ser to K(SH) substitution at position 11
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<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
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 Aib2 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

- 231 -
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His Xaa Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu

1

B) 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

115
33
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(27)..27)
lysine(SH)

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

Ser

<210>
<211>
<212>

20 25 30

116
30
PRT
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<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

SES06] 10-1224335

Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(10)..(10)
lysine(SH)

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>

20 25 30

117
30
PRT
Artificial sequence

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
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<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(12)..(12)
lysine(SH)

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

117

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

1

5 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

20 25 30

118
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(14)..(14)
lysine(SH)
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<221>
<222>
<223>

<400>

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

119
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(16)..(16)
lysine(SH)

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

119

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

1

5 10 15
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GIn Ala Val Lys Glu Phe Ile Ala Trp Leu Ile Lys Xaa Arg

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

120
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 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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(18)..(18)
lysine(SH)

MISC_FEATURE
(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>

20 25 30

121
30
PRT
Artificial sequence
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<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(20)..(20)
lysine(SH)

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

121

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 Lys Ile Ala Trp Leu Ile Lys Xaa Arg

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>

20 25 30

122
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 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

MISC_FEATURE
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<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(24)..(24)
lysine(SH)

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

122

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 Xaa Trp Leu Ile Lys Xaa Arg

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

20 25 30

123
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 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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(26)..(26)
lysine(SH)

MISC_FEATURE
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<222>
<223>

<400>

(29)..(29)
2-aminoisobutyric acid

123

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 Xaa Ile Lys Xaa Arg

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

20 25 30

124
40
PRT
Artificial sequence

GLP-1 (7-36)/exendin-4 fusion peptide

MISC_FEATURE

(1)..(30)

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

MISC_FEATURE
(31)..(39)
Corresponds to residues 31-39 of exendin—4

MISC_FEATURE
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on
Ju
Jin
Qi

<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,
Lys to Arg substitution at position 28, and C-terminal Lys
addition
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<400>

126

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

1

5 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

<400>

20 25 30

127
30
PRT
Artificial sequence

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

127

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

1

5 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

20 25 30

128
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

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

1

MISC_FEATURE
(16)..(16)
2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

128

5

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

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

1

20

129
30
PRT
Artificial sequence

GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2

25

30

and Gly to Aib2 substitution at position 16

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(16)..(16)
2-aminoisobutyric acid

129

5
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Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

130

31

PRT

Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(16)..(16)
2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

130

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 Arg Xaa Arg Lys

<210>
<211>
<212>
<213>

<220>

20 25 30

131
31
PRT
Artificial sequence
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<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

SES0l 10-1224335

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

20 25 30

132
31
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(16)..(16)
2-aminoisobutyric acid
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<400>

132

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 Arg Gly Arg Lys

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

133
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(16)..(16)
2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

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
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<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

134

31

PRT

Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

20 25 30

135
31
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(16)..(16)
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<223>

<400>

2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

136
30
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(16)..(16)
2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

136

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 Arg Xaa Arg
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<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

137

31

PRT

Artificial sequence

GLP-1 (7-36) peptide with Ala to Aib2 substitution at position 2,
Lys to Arg substitution at position 28, Gly to Aib2 substitution
at position 29, and C-terminal Lys addition

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

137

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 Arg Xaa Arg Lys

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>

20 25 30

138
31
PRT
Artificial sequence

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

MISC_FEATURE

- 248 -
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<222>
<223>

<220>
<221>
<222>
<223>

<400>

(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(16)..(16)
2-aminoisobutyric acid

138

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

1

B) 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

139
32
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(16)..(16)
2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

139

- 249 -
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on
Ju
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Qi

10-1224335

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

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Xaa Arg 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
1 5 10 15

Gln 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

- 250 -



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

addition

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(16)..(16)
2-aminoisobutyric acid

141

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 Ala Lys

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

20

142
31
PRT
Artificial sequence

25 30

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(16)..(16)
2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)

- 251 -
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<223>

<400>

2-aminoisobutyric acid

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20 25 30

143
31
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(16)..(16)
2-aminoisobutyric acid

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

<210>
<211>
<212>

20 25 30

144
31
PRT

- 252 -
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<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

Artificial sequence

GLP-1 (7-36) peptide with Ala to D-Ala substitution at position 2
and C-terminal Lys addition

MISC_FEATURE
(2)..(2)

D-Alanine

144

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 Gly Arg Lys

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

20 25 30

145
31
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(16)..(16)
2-aminoisobutyric acid

MISC_FEATURE
(19)..(19)

- 253 -

oin

Jm

el
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on
Ju
Ji
Qi

<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

GIn 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,
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>

- 254 -
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<223>

<400>

Exendin-4 peptide with six Lys C-terminal addition

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35 40 45

148
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2 and
Lys at position 27 attached to linker L

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(27)..(27)
Lysine attached to linker L

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

- 255 -

oin

Jm

Qn
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Ser Gly Ala Pro Pro Pro Ser

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35

149
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2 and
Leu to Lys substitution at position 21, where Lys at position 21
1s attached to linker L

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(21)..(21)
Lysine attached to linker L

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

<210>
<211>
<212>
<213>

<220>
<223>

35

150
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2 and
Arg to Lys substitution at position 20, where Lys at position 20

- 256 -
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

is attached to linker L

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(20)..(20)
Lysine attached to linker L

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

35

151
39
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(19)..(19)

- 257 -
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<223>

<400>

Lysine attached to linker L

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

Ser Gly Ala Pro Pro Pro Ser

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35

152
39
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(14)..(14)
Lysine attached to linker L

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

- 258 -

SES06 10-1224335



Ser Gly Ala Pro Pro Pro Ser

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35

153
40
PRT
Artificial sequence

GLP-1 (7-36)/exendin-4 fusion peptide

MISC_FEATURE

(1)..(30)

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

MISC_FEATURE
(31)..(39)
Corresponds to residues 31-39 of exendin—4

MISC_FEATURE
(40)..(40)
Lysine attached to linker L

153

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

<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)

- 260 -
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<223>

<400>

Corresponds to residues 31-39 of exendin—4

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35

155
30
PRT
Artificial sequence

GLP-1 (7-36) peptide with Ala to Aib2, Lys at position 20
attached to linker L

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(20)..(20)
Lysine attached to linker L

155

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

- 261 -
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<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

156
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2 and
Lys at position 27 attached to linker L'

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(27)..(27)
Lysine attached to linker L'

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

35

157

39

PRT

Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2 and
Lys at position 21 attached to linker L'

MISC_FEATURE
(2)..(2)

- 262 -
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<223>

<220>
<221>
<222>
<223>

<400>

2-aminoisobutyric acid

MISC_FEATURE
(21)..(21)
Lysine attached to linker L'

157

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35

158
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2 and
Lys at position 20 attached to linker L'

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(20)..(20)
Lysine attached to linker L'

158

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

1

5 10 15

- 263 -
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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)

<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

- 264 -
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<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2 and
Lys at position 14 attached to linker L'

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(14)..(14)
Lysine attached to linker L'

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

Ser Gly Ala Pro Pro Pro Ser

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

35

161
40
PRT
Artificial sequence

30

GLP-1 (7-36)/exendin-4 fusion peptide

MISC_FEATURE
(1)..(30)

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

- 265 -
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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

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> 162

<211> 39

<212> PRT

<213> Artificial sequence

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

<220>

- 266 -



<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)

<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

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> 163

<211> 30

<212> PRT

<213> Artificial sequence

- 267 -
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<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

GLP-1 (7-36) peptide with Ala to Aib2, Lys at position 20
attached to linker L'

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(20)..(20)
Lysine attached to linker L'

163

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

1

B} 10 15

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

20 25 30

164
39
PRT
Artificial sequence

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(16)..(16)
Lysine attached to linker L

- 268 -
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<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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35

165
39
PRT
Artificial sequence

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'

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(16)..(16)
Lysine attached to linker L'

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

- 269 -
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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
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

- 270 -
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<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> Z2-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

- 271 -
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Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Xaa

20 25

Ser Gly Ala Pro Pro Pro Ser

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

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

1

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

35

169
39
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,

Lys at position 12 is K(SH)

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(12)..(12)
Lysine(SH)

169

5

20 25

Ser Gly Ala Pro Pro Pro Ser

<210>
<211>
<212>

35

170
39
PRT

30

30
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<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2,
Lys at position 27 is K(SH)

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(27)..27)
lysine(SH)

170

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

35

171
39
PRT
Artificial sequence

GLP-1 (7-36)/exendin-4 fusion peptide

MISC_FEATURE
(1)..(30)

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

- 273 -

SES06] 10-1224335



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

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

1

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

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(20)..(20)
Lysine(SH)

MISC_FEATURE
(29)..(29)
2-aminoisobutyric acid

MISC_FEATURE
(31)..(39)
Corresponds to residues 31-39 of exendin—4

171

5 10

20 25

Ser Gly Ala Pro Pro Pro Ser

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>

35

172
40
PRT
Artificial sequence

Exendin-4 peptide with C-terminus Lys(SH) addition

MISC_FEATURE
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<222>
<223>

<400>

(40)..(40)
Lys(SH)

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

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35 40

173
40
PRT
Artificial sequence

Exendin-4 peptide with Gly to Aib2 substitution at position 2 and
C-terminal Lys(SH) addition

MISC_FEATURE
(2)..(2)

2-aminoisobutyric acid

MISC_FEATURE
(40)..(40)
lysine(SH)

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
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Ser Gly Ala Pro Pro Pro Ser Xaa
35 40
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