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[0001]  AHIE A LL 2014 4 3 H 14 HE£AZ ) E LA HiE (HiE 524 CN201410096363. X,
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[0007] AR BEAfF R R EA NPT R AT Z U F

[ooos] 4% fft — Fh £ Bk, B W1 F /7 51 :Ac-IGLHDPSHGTLPAGS—-OH ( /3 41 % 5 :12) .
Ac—TGLHDPSHGTLPAGS-NH, ( J&4144 5 :29) BY Ac—IGLHDPSHGTLPAGSC-OH ( J%414 5 :43) .
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IRIT R o AR B SR T A0 2 A B op T 2 B i 22 JIk el 22 IR AT A= 0 1) 24 2 A R R o B A
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(1) 156 A2 26 1R 2 IR i B, O 2 AR 55 B A a0 e /0 URE PR A5 24 1K 4 ) (Rosenberg
et al.,Ann. Surg. 240:875-884 (2004) ;US publication 2006/0009516 ;see also
US publication 2008/0171704 ;Kapur et al.,Islets 4:1-9(2012) ;Chang et
al.,Mol.Cell.Endocrinol. 335:104-109(2011) ;Borelli et al.,Regulatory
Peptides 131:97-102(2005) ;Dungan et al.,Diabetes/Metabolism Res.
Rev. 25:558-565(2009) ;Zha et al., J.Endocrinol. Invest. 35:634-639(2012) ;
Wang et al.,]J.Cell.Physiol. 224:501-508(2010) ;Petropavlovskaia et al., J.
Endocrinol. 191:65-81(2006) ;Taylor-Fishwick et al.,Pancreas 39:64-70(2010) ;
Rosenberg, Diabetologia 39:256-262(1996) ;Madrid et al.,Regulatory Peptides
157:25-31(2009) ;and Taylor-Fishwick et al.,J.Endocrinol. 190:729-737(2006)) .
—RVE AR IR B Ik (HIP) B 22 ikt A S L T 8 (Levetan et al., Endocrin.
Pract. 14:1075-1083 (2008) ;US publication 2011/0280833) , A/ BHEALI) INGAP-PP FlI
HIP Z IR, 43R 2 F13R 3 2 Ik, ASs2 INGAP-PP 8% HIP REAK, 17 2 22 I Hi 4% INGAP-PP B
HIP BERAE 1m0 5 WA PR BEER = i 22 ik

[0045]  ANASSCHT AT, RTECIR” 24 PT84~ UL BV BRI RS . Al sl 2
B, fTAE), DREALTUAD, D IRSEE tn b R & 2 DI 2 BRI R S . ARTE“IK” &
SR A TNV A H AR N SR P RN o T 0T, K2 A B A 2 B IR h A B
TERE, IR W)l — 2 SR PR W 2 ik 5 AR A IR R B e . A SCHTIR I 2 IR A 5 K
INAFAE I B ZE IR B AR R IRAFAE I 2R IR o

[0046]  UNA ST HIIARTE “HTE4) 7 /& da BEAR Sy I 2 IR — R AR 8. 4540 22 IR AT A=
W), T LSS AR T 2 K0T 5 — el DN B R AR — Fp A2 8 3 m] LAdE X T 2 ik
PHEAT, AL S AEA R THERARAFAE R ISR D IR VR BE M / BURFEE R (N- 8 C- R
v ) MBI 2 R IR, o il A2 X T 70 N= A () 28 BE AT/ B C— AR s IR BE RS A i 0T FRAE: A
JRATAUAD AL Bk 5 A ST T 2 TR AN SR B o 1 A T eO& A5 170 451) 50 0 4
[0047]  AAASC AT ARTE “IRIR DI BERENG ” 245 5 1 sl fd e A AR AH EL ThRE T B i) —
RO BRRIE o J IR T e 52 400 ) S R R 4940, 5 (EAN R T, — RO PR « 00 P« e A G
B PR B B Sl PR (LADA) 208 IR 52 0 B I o e Mok Jy 22 AN A2 8 R oy 3% i L R
Ry B AP B 5 /K 2 A s DA UM R ORI 205 o T TR R X 89 9 P i 15 O
FERESAIN: A RRTEN

[0048]  HIASCHTIR, A K BIHEHE T INGAP-PP AT HIP. 3% 1 &on T INGAP-PP A1 HIP Jik, DA
F 2 PO IR AR SC i Sz 0 BH 1P 6 JE R 2 R IR 91, S 220 R AE LU AL INGAP-PP, HIP HAC
RO ERIAT AR R PERIE 98 S0 IR DAy B Pt HRE

[0049] & 1. INGAP-PP Al HIP ik DA Az X} FE 4% ik
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[0050]
LR HER KT / oS |8
1 (INGAPPP) H-TGLHDPSHGTLPNGS OH
2 (HIP) [~ IGLHDPTQGTEPNGE—OH
3 I SHPNGSGTIGLHDPL OH
1 I SSTGGGDIPPHLLEN OH
5 H-DGGTPQPGNWIELTH OH
[0051] 3K 2 fEoR T 6K B 2 2L T INGAP-PP 10 £ IKF7).
[0052] % 2
[0053]
= ¥ iE 8 Bk R
]
/55 4 B ik
1 H-IGLHDPSHGTLPNGS-OH
6 H-IGLHAPSHGTLPNGS-OH
7 H-IGLHDPSHGTLPAGS-OH
8 H-IGLHAPSHGTLPAGS-OH
9 H-IGLHDPSHGTLPAGSK-OH
10 H-IGLHDPSHGTLP(A1b)GS-OH
11 H-IGLHDPSHGTLP(N-methyl-L-Alanine)GS-OH
12 Ac-IGLHDPSHGTLPAGS-OH
13 H-(D-Isoleucine)GLHDPSHGTLPAGS-OL
14 H-(L-NorValine)GLHDPSHGTLPAGS-OH
15 H-(L-NorLeucine) GLHDPSHGTLPAGS-OH
16 Ac-IGLHDPSHGTLPNGS-OH
17 H-(D-Isoleucine) GLHDPSHGTLPNGS-OH
18 H-IGLHDPSHGTEPNGS-OH
19 H-IGLHDPSQGTLPNGS-OH
20 H-IGLHDPTHGTLPNGS-OH
21 H-IGLHDPSHGTLPNGE-OH
22 H-IGLHDPSHGTLPNGK-OH

[0054]
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23 H-IGLHDPSHGTLPAGK-OH
24 H-IGLHDPSHGTEPAGS-OH
25 H-IGLHDPSQGTLPAGS-OH
26 H-IGLHDPTHGTLPAGS-OH
27 H-IGLHDPSHGTLPAGE-OH
28 H-IGLHDPSHGTLPAG-NH,
29 Ac-IGLHDPSHGTLPAGS-NH,
30 Ac-IGLHDPSHGTLPAG-NH,
31 Ac-IGLHDPSHGTLPNGS-NH,
32 H-IGLHDPSHGTLPNGS-NH,
33 H-IGLHDPSHGTLPNGSC-OH
34 Ac-IGLHDPSHGTLPNGSC-OH
35 H-IGLHDPSHGTLPNGSC-NH,
36 Ac-IGLHDPSHGTLPNGSC-NH,
37 H-IGLHDPSHGTLPNGC-OH
38 Ac-IGLHDPSHGTLPNGC-OH
39 H-IGLHDPSHGTLPNGC-NH,
40 Ac-IGLHDPSHGTLPNGC-NH,
41 H-IGLHDPSHGTLPAGS-NH,
42 H-IGLHDPSHGTLPAGSC-OH
43 Ac-IGLHDPSHGTLPAGSC-OH
44 H-IGLHDPSHGTLPAGSC-NH;
45 Ac-IGLHDPSHGTLPAGSC-NH,
46 H-IGLHDPSHGTLPAGC-OH
47 Ac-IGLHDPSHGTLPAGC-OH
48 H-IGLHDPSHGTLPAGC-NH,
49 Ac-IGLHDPSHGTLPAGC-NH,
73 H-IGLHDPSHGTLPAG-OH
74 H-IGLHDPSHGTLPNG-OH
75 H-Ac-IGLHDPSHGTLPNG-OH
76 H-IGLHDPSHGTLPNG-NH,
77 Ac-IGLHDPSHGTLPNG-NH,

[0055] 3% 3 JEIn T AR EHER AL 2 AT HIP 2 K41,

[0056] 3
[0057]
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F| ¥ 0 KR
/A T FH
2 H-IGLHDPTQGTEPNGE-OH
50 H-IGLHDPTQGTEPAGE-OH
51 H-IGLHDPTQGTEP(Aib)GE-OH
52 Ac-IGLHDPTQGTEPAGE-OH
53 H-(D-Isoleucine)GLHDPTQGTEPAGE-OH
[0058]
54 Ac-IGLHDPTQGTEPNGE-OH
55 H-(D-Isoleucine)GLHDPTQGTEPNGE-OH
56 H-IGLHDPTQGTEPNGS-OH
57 H-IGLHDPTQGTEPAGS-OH
58 H-IGLHDPTQGTLPNGE-OH
59 H-IGLHDPTQGTLPAGE-OH
60 Ac-IGLHDPTQGTEPAG-NH,
61 Ac-IGLHDPTQGTEPNGE-NH,
62 Ac-IGLHDPTQGTEPAGE-NH,
63 H-IGLHDPTQGTEPNGE-NH,
64 H-IGLHDPTQGTEPNGC-OH
65 Ac-IGLHDPTQGTEPNGC-OH
66 H-IGLHDPTQGTEPNGC-NH,
67 Ac-IGLHDPTQGTEPNGC-NH,
63 H-IGLHDPTQGTEPAGE-NH,
69 H-IGLHDPTQGTEPAGC-OH
70 Ac-IGLHDPTQGTEPAGC-OH
71 H-IGLHDPTQGTEPAGC-NH,
72 Ac-1IGLHDPTQGTEPAGC-NH,
[0059]  WIARSURFE AN R ARIN, K 1-K 39, ZIRFH), & F R TSR I = SRR
xKAPR
[0060] % 4
[0061]
HH SRR BESL B R MFe5%45
HE R Alanine AELAla
WEE® Arginine R 3% Arg
T ATl Asparagine N 8% Asn
REHE Aspartic acid |D B Asp

10
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2 e = R Cysteine C 8¢ Cys
N R Glutamine Q B¢ Gln
RAME Glutamic acid [E 8{ Glu
HER Glycine G 2 Gly
AR Histidine H =k His
FEERE Tsoleucine TG Tle
SRR Leucine L 8k Leu
F R Lysine K 8% Lys
i Methionine M 8% Met
EHER Phenylalanine |F 8% Phe
i 2 Proline P 8 Pro
AR Serine S 8 Ser
[0062]
IR R Threonine T 8 Thr
BE R Tryptophan W &% Trp
[y Tyrosine Y 8%, Tyr
SRR Valine V &5 Val

[0063] A 1E 15 &L T, A & B 32 4 19 25 T INGAP-PP ) £ ik J7 41l B A 1 @ X -
R'=IGLHDPSHGTLPAG (X') . —R*;

[o064]  H:A,m 01 ;R¥EH 1Bk -Ac ;R H —OH 5 -NH ,;

[0065] 4Ry -H.R*>HK -OH H.m K 1 AWArht, X '#% H Serine (S) . Glutamic acid(E) .
Cysteine (C) 8% Lysine (K) ;

[o066] 4 Ry -H.R*A —OH H.m N 1 pliorhd, X' H Glutamic acid (B) . Cysteine (C)
gy Lysine (K) .

[0067]  HLAKIK, A< BRI 2 BRI — AN SEifa) o, Bk 2 kB 10 740 -

[0068]  Ac—IGLHDPSHGTLPAGS-OH( J#44% 5 :12) .

[0069]  Ac—IGLHDPSHGTLPAGS-NH, ( #4145 :29) B

[0070]  Ac—IGLHDPSHGTLPAGSC-OH ( J& 445 :43) .

[0071]  PLIEMEOL T, A I i) g — AN L) o, Bk 2 Ik BAA 10 R 40 -

11
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[0072]  Ac—IGLHDPSHGTLPAGS—NH, ( JFE4)4% 5 :29) .

[0073]  H-IGLHDPSHGTLPAGS-NH, ( J#%)4m'5 :41) .

[0074]  Ac—IGLHDPSHGTLPAGS-OH( J&#) 45 :12) HH—Fpal 2 Fi,

[0075]  WIASLFTIdR, Ak WAL K 22 iR, AT BAJ2 EHBRAERT 20 A RAIRAFAE (1) 28 5L BR A4 B,
R PAH HA R AR AN/ SR RARAF AL I 2 TR TR e U AR ST 1) 22 IRk — M A FH o R A
o A, FELL R HE 8 H-XXX-OH, 8 I& RS 2t (H-) BUREE (-OH) R, X &
P AIUREE AN IR o 28 BE R 7 41 [t 7] DA R R 2 i BIOR FE R o R B i o AR SC
PR i 22 Bk, BRAEFR B N i 8l C— A HA RS & S, 15 01— 5 R g 2 S5 1R 7 41 1)
22 0K, VUL 58 AN G 415 B RS PR 2l B R/ B R AR o, X A Al AN Al ) B M B AR N R B
AT — M E M2 FERR T I 2 K] LA FRAS i IR 2 35 IR / B a I 2 25 1R, B AR
N=F / 8% C— A A & @Gt — DU Iz LR s o X FE B SCR G, 40, N- R i &
WEALAN / B C— A v I BERZAL o

[0076]  UNASSCHTIR, A B 22 K AT DLd Ik SO AE 1, T R KT A2 o 1E a0 ARSIk A
N G2 BT8GR ET, BT BARE 22 BRIEAT & Mo B4 o M8 I esoE S 1 A S (R AN BR T, N- R £k
b C- Rum Btz At D BV R R e A E R R A TR B ¥ IR T R B i sl UL b & A s i
RIZH 5 o AR R AL FEATART R A% T Jo R ) 22 IR RME Ui S o 9 2, 22 IR A4y ml LU N T2
IREA 2R, A ZEAb B4 2 258 R EAL LAk Bl HA R AnT 7 A 22 KT 2B ) ) s B4
Z IR BOE B T m] DL 3 Bos i i 2 2R 1R, ), F Ak iz e SR R R, JF HonT LA H
DLE IR B 1 20 S5 IR o

[0077] A4 SB AR N G 3 A0 2% Bl 5 32 38 W AE AR Uk BH ) 2 K Bl AT AR A 1
& o LA B (& WL, U1 :Protein Engineering:A practical approach (IRL
Press 1992) ;Bodanszky, Principles of Peptide Synthesis(Springer-Verlag
1984), Lloyd-Williams et al., Tetrahedron 49:11065-11133(1993) ;Kent, Ann. Rev.
Biochem. 57:957-989 (1988) ;Merrifield, J. Am. Chem. Soc., 85:2149 - 2154(1963) ;
Merrifield, Methods Enzymol. 289:3-13(1997)) . —F M H i 2 1) 77 2= 8 oL A 3 & 4011
25 122 IR KR )2 77 1R il 28 A e B I 2 IR AT AR o A2 T V26 T 5 | MBI
ZFERRA / BUN-F/ BY C— A A R FE R ARAT A I 2 ZE BRI A2 e A Ao 9, Ak 2
B RTT 2 AR R W) 22 BREHART AE A s, WTRRYE 75 B2 D B SRR AR L B 2
Mo Fn— A D B2 EERR P B N, AT LAY 22 IR S 5 ik 44 3 A8 1, JE 2 A4k
P RsE M, BR A MR IR P U0 B BT N B D B s SRR I IR G . AT B D A
FER IR AR T AT I AH B 2 FE IR 1R 23 S0 . F B I /N 5 - Bk dn 4

[0078]  4n GLFE ELHITE , BT LA AS & W) 22 R B JC AN BE SE A 1 — A~ sl 2 > 2 ZEBR AT I
EHEE I NAIEERAT Y « 2 IR ] SN 3 A s e S v mT DR 3 BRAR R RE M o 34T
PR A0 A AR R BT b F T 75 SR A 22 IR M B M AT A £ E 10 . 9 4, Z2 KA LA B
R AR I, BRAT ELIEAT C— ARum BB ( W& 2 81 3) o [AFEHE, 2 kAT LA B H
)z B A i, B ] LAREAT N- R i S (58 2 TR 3) o IbAh, AR B 2 JIKAT AT
MEXT C— AR I AT B AL AN N= R I i) SBRALAS Mo AT DO 2 BKBEAT L EATAT 8 TEfias
o ST N= R/ B C— R e i i

[0079] X T+ & W) 22 IR B L B B 0 50 W] R B AR R AR s BE IR X 22 IR A (R R AR U i TR
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AT HBUAG ERAR AR A S HEAR T, 2- IR (Aad) 3- A AR L (B Aad)
B-NRIR, B-ZINMK (BAla) 2- 23 | 1K (Abu) 4- & EE T TR WRIERIR (4Abu) \6- 28
KOOI (Acp) 2- WILPIR (Ahe) \2- F A | IR (Aib) \3- & AR T 1R (B Aib) \2- &P
TR (Apm) 12, 4- @ IE TR (Dbu) BIEER (Des), 2,2 - "I FE % Dpm),2, 3- &
FENBR (Dpr), N- LHEHZR (EtGly) (N- SR AW (EtAsn) , FHifizdig (Hyl) 5w
AR (aHyl) \3- B fili 2R (3Hyp) 4- FRILIMZ R (4Hyp) R BIRER (Ide) .77 - vz
(alle) \N- FIEEHZ IR MeGly) N- FEERSEZIR (Melle) \6-N- FEEHIZR (MeLys) N- {1
FEARE R MeVal) (IEGRZIE (Nva) \IESEZ MR (Nle) ML Z IR (Orn) o 4R, Pra HAE Mk
B o — 2 BT LIBAHR ) B -, v — Bl o — 20 53R R I VAR

[0080] ) —FiEAii SOt @ A e I ) 22 IR IEAT TG TR AG o BTG, T IR AR 2 B ) 2 fik
AT R4 €2, ¢4, 06, C8, C10, C12, C14, C16, C18, C20 B Kk Bt el =Btk . 2k
R RTH A e e AR A/ s IR ELEE (PT) 5577 AT IE i ug . ez iR, £ ikeliE
R T A ARG I H RN G2 2 (20, B0 :Glazer et al., Chemical
modification of proteins:Selected methods and analytical procedures,Elsevier
Biomedical Press, Amsterdam(1975))

[0081] A% B AL HEIX LT 22 JT Y 22 IR RO, Bk A “ AU IR . A )40 5 A4
Z IR B HIAL S i o A, 0 RS2 R I A B D RENE PE R AT FL AL S 4y, — A
AN DA P At FEAT A 2 5 [ 2 T B e A7 2T 29 R 5 A4y, AT T B 8 (R 55 o7 FEL AT R
A2 B ) = A 55 ) O B LD BV TR o BRI, — AR R BH ) 2 IR IR F0L 3 1) B e T, s
15113 2 Ik H Dh e s 1S LR B

[0082]  SEALI A ERAS FLUIR W] AAL &5 A A B A i 22 IR, A0 8 AR R AR B BE IR AL N R IR 73 7
PR B ILRALY) S CL R BAT B3R 2 IR Be s 1 BT RAR i AT 264 (2 W, BT, Burger’ s
Medicinal Chemistry and Drug Discovery 5th ed.,vols. 1to 3(ed. M. E. Wolff ;Wiley
Interscience 1995)) . YU AIBEHLLIIK 1) 5 v2 A2 4 A A3k b (0 B AN 53 P 3 0 149, 490 2t
MG B AR BERE B B0 E BE T 3R 47 0 1% (Allen et al.,Acta Crystallogr. Section
B, 35:2331(1979)) or using molecular modeling(Rusinko et al., ]J.Chem. Inf. Comput.
Sci. 29:251(1989)) o BN BAIL IR AT LA (it Lo n 5 vy AR P 5 () SRR PR B, 491 4n >4 2
B HREs 245, R0 PR R mo T 25 Wl i i A TE Y i A A B A AR

[0083] Az ARt AN ) 25 AP ASE UL sRAADU IR, A0 S AH AN PR T35 A 52 IR B 2 IR 7
TSR RS R IR T S B ) R TSR . B S PR AR R AR FE R B AU
WA, B EAR T, o - FEEARKIZAEER. o -, o - “HEE 2R o - ZIEMBTR
B a =S a - LIRS o - IR ZIEIR . B - Bk v - ZUIEMBERIR. a, B - ANHLFIZ(SE
M. B, B- MR B - FREEEMR, 8- B -2, 3- FHEER N6 663
MR FEIR A A i 20 R S A B PR A o 5007 22 IR — R 5 ) AU ) UL R )
DAL S AR T, EIESE B - B MBAL . v — 4 M A90l s g 45 A AALL, DL A — R sqtl 7
AFEAAUE AR T EN AR o A Ay A BRI P S T, ASCAUIR AR P L 25 B B S5 R A 1Y
ZIRFESY - « BO S Im (RG4S a2 IR M Bt NIV Y St I T PR 2 — NI AU I PP R TR e
I B A IR 2 B L S UG R BRI S B L 1, 5~ ERAC DY MR BAR | il N PP S R G ) PP
A T Bt v TS HEAA . A U BT 22 IR AT AASE FH G A8 0 At B ASEAUA ) BOAEADA IR, 3 A 4 A
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A AN 51 T 2T 6

[0084] A Yk B ik 4 £ A % W1 b 2 IR Oy IR BT AR . I AR SR T N B T 2
FUHT, O Ik A2 2 KR IR B O I B ) B 15 o i 28 Wt iz B (2 WL, #1) i, Cudic and
Stawikowski, Mini—Rev Organic Chem. 4:268-280(2007) ;Anderson, in Neuropeptide
Protocols, Brent and Carvell, eds. 73:49-60(1996)) . ML 7 () 2% Bk i B 40§55 {H AS R
T T L RIS, TR I 2 IR S, 40 oy I 24 R 44 IR S, AR SR IR, A 28 IR IR (2 WL Cudlic
and Stawikowski, supra, 2007) LA J WU A 2 B0 5 B B R 2 B AT AR KL KA
(Anderson, supra, 1996) .

[0085] Az W] () 22 Rk sl EL AT A= 4 mT LA FH AR Sl AN 52 Jr 38 N 18 7732, G A i A
FAS SCATRAL 75 L 7 5. BRI, S 2 IREHAT A & — A ek A e vz 2R IR
MATIBR A ] Be AR AL A A AR A TR B T AT AL A6 i 7 iR 4% 2 Ik sl i AR
V), AT LU I i i 1% TR R A SR i 4 o 3 T4l 45 & RAR 2 JE R 1) 2 IR s AT A=
e A F B, AEIX A 0 AT LAASE FH A BT 5 0 )% B2 4 i 22 TR e 91 ) i 46 7 1k (B0
Sambrook et al.,Molecular Cloning:A Laboratory Manual, Third Ed.,Cold Spring
Harbor Laboratory,New York(2001) ;Ausubel et al.,Current Protocols in Molecular
Biology, John Wiley and Sons, Baltimore, MD(1999)) . i, iXFEHIFZ BR 18 L 76 -5 1E 1)
T8 DRG0 TR BRI FLA A e B IR A M S AT AL RIS AT AR BT 22 IR
AT AR R A7, T 40 s AT A2 SR e A 2 i o JIRRT BLEAE AR TR i, 38
W2 A A B R AT 4lAL

[00861 4wt A< B 1) 22 Kk B ILAT A HIAZ IR 73 1 P] DAASE v o 38 i R 234, JU L3Rk
Bk, ITAETE FE40 M P EAT R IK, B MR IR SN %/ BIPEOR, AT fit T — B3R BOK
B2 RESSATEMI 7 PR AR AT DA S A i R i RS A4, G His rid, DS
TPl o G0 IR EUA E EAII RSN / B R GEIRIC P A R B T R AR
N GG JF HAT T R o

[0087]  {EZ M+ FRIKE A, 2 IREHAT AW W] DL A 4 5 — 35 U1, s B3R I8 0
BA KR 2 =85 DS — SO . RIS 00T, Wl RIS SA IKF41 2 =45 DK
TR ASAET BIK, IR IE N A k2 B4 DI 2 K. 102 IRn] 2808 f5 A A 2 A
R 2 PR HAT Y, tedn, 38 TR vt RS DLIR) ()5 =4 2 UK AR DDA 5, 4 2 Ik 1)
A AR I 2 BRECHAT AR . R G E 2 77— R TS A R AR A ZE R 1) 2 IR AT
A=Wy, AR D7 VAR T 408 24 TRV H01E R IBAE R IR FE IRt 2 v] DATEAR ) o h4h, B4
KL Z IRECHAT YT R ORI SAAE T e BB T 5 )N 77 B 2 2R, BN v
/8% Cimfsifi. (S0 Glazer et al., supra, 1975) .

[oo88] Al A W Sy b4 fit T X BR 4R i () 2 IR sl AT A4 . IWIZIR A F , tn2d S5/ 741
JPA ST S:6-T3 PAE— P A KIZIR HihS . B, WASCT AT HI, AZ K& A — ek 4
Ptz R P AL SN, TR AT IR R IR B R h R B 2 K.

[0080] AW £ IR e ILAT A O FEA ST 2 I B Fe ) s AT A o« AL SR SR 741
SRIRAE W B 2 IR BT ARG G0 T 5 I 2 IR AT A B B — Ok 25 T8> T 20 A4
AR . B, 2 Ik ATAE R A 28 T80 T 19 NEEE R, 5 T e T 18 ek
M, S5 T EUb T 17T ANEEER . I, WA ST A T, A% B 22 IR AT A SR 10
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NEIEIR 1T DREER 12 DEIER 13 DREER 14 DREER (WK 73.74) (15 Mk
216 NEFEEIR 1T MR IR 18 NEFEEIR 19 MR EL 20 MR RIS b
N AU AR 53 AT DA DAy SR IR B 2 0T ) 22 IR S LA A= i — A W, 451
PN TT ) 2 IR BHAT A B N sl /B C s 4 — AN R B AN 2R R, T5 IR FF WA ST 3 T £
DHREMENE 1, EARAEAN R T4 B ) 2 IR AT AE W — A s A A v . seAh, %
IREILAT A ) D RIS PR ATSARATAE , AT DASE AR A A0 FE A IRRE R Ik . PRI, 22 iRl ATT
PRI AT LA DT 150 AFREE DT 130 MRIE DT 120 AREE DT 110 AMREE D
T 100 MERIE DT 90 AMREE DT 80 ANIREE DT 70 AMEREE DT 60 DMREE L DT 50 A
PREE DT 45 ANFREE DT 40 NREE DT 35 AN EREE DT 30 AN EREE DT 25 R D
T 24 DERIL DT 23 DERIE DT 22 MIREE DT 210 AMIREE DT 20 MREE DT 19 A
PREE DT I8 AN REE BT 1T AN REE o AT HOAR N D3 R] DA A A B ) 22 ik sl
TSR A 2 KE BB IKK O A P20 I — B e, A R ) 2 Ik s T A2
WAFE IR K )

[0000] AU WAL A ft T B A 22 IR sl U AT A= B0 PT 25 FH ER O 2B A8, a8 3 SRR 8 A4
SR HECAR N G T BT JCIA R SR 2R A R B IR Eh MR MR Eh o IR AN, AT BOR A
DA AT DAFRAR R R 2R AR R AR B VT 2 08 S R B P AT — Rl AR I 2 IR AT AR
W& a — DR B, 7] DU R ] 25 H 1 2 (4 13 I Berge et al., J. Pharm.
Sci. 1977, 66, 1-19 ;and Handbook of Pharmaceutical Salts,Properties, and Use ;Stahl
and Wermuth, Ed. ;Wiley-VCH and VHCA:Zurich, Switzerland, 2002) .

[0001] il #& W] 24 I 3h )3 & W B A0 s, (BABR T BE R L 2, 2- S IR \ b /AL O
TR VEIR PUR LR L RAZIR R R T IR 4 — CEa FE R T IR . () — A5
B2 R R . (+) - (1S) — Ml —10- TialiR 26 1R L IE IR ~F 1R P EEIR AT R IR L IR 1R L 34
CIEZ AR T e IEmIR . 1, 2- £ T FAIR . OTHIR \2- B OEETETR IR & SR F 3L
B IR NIRRT PORE IR . D- W AT IR D- A AR IR . L- R o - Wi R HEE
MR R VAR BRI VAR . (1) -L- FLER. () -DL- FLER. FLAHIR . AR . TR IR
(—)-L- SR MR, () -DL- A IR TR 2- 28R IR 1, 5- %% hifR. 1- 7%
Bk —2- ZEMTR VHHTR VAR TR  FLIE IR \ H IR AR R L HM R L UK B TR L L AR 2R
B IR KR A TR IR 25 IR I ARTR  JRIATR VAR R TR L WA TR B LR X
AR TR M R AN TR

[0092] il #& AT 245 H R I & IR AL HS , (HANER T Ao, W S A0 B A AU S5 ML
B ERALEE BN R AU, G A AL T IR T BN DT R, AR L R
MR CRIE RO g A P OB ORI O P A R A
TLRFECEE O O & TR e TR R 2] TH- R L i R e
4= - OEE) bk, iz WRIE VIR A IR e 1- (2- 2 S5 ) L e itk 2 7
IR EETRR L SRR A L = LR = i = O N- R D A R G = R R SRR S
Bt ] =R,

[0003] AU B R 22 IR B ILAT A ml 5 245 A e fA 2 e 7 )32 w4 N\ s L3 ) A 14 ik
FIZJH G . 25 FHBARRT BEAE AT, 7K BRI B % b 0 TR 2 1 30 VR AR B R /K Bk
P v At A P2 o R K BCARV VR BRI, 0 2 I I T SRR e R v
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RSN =P

[0004] 24 H &R n] Re B FE A B L w2 (AL S, 19 2, R g e s A R W I 22 TR L
TED RIS I G XA T a2 AL G V) BT, i, 2 B | TRERE Bl A SRR S Y
WAL G s UM ER B W H RS P4 s PTIASAE IE I) & — DY 1% (EDTA) %%
WS S BB 1 A FRER B AR E SR AU H R
N RN Z T AR 4 5 B R 2 F Ak, B REAE L BT R (AL A, 9 a0, AR B LA )
CRUIRARIAT IR R, . 1E A I BUATE AT AL 7 2 AR AU R B AR G BT sy (9 a2,
Remington:The Science and Practice of Pharmacy, 19th ed., ed. A. R. Gennaro, Mack
Publishing Company, Easton, PA(1995) ;and Remington’ s Pharmaceutical
Sciences, 18th ed.,Mack Publishing Company, Easton PA(1990)). £ 8L, & &1
2 Fl 5 RS 7 TR R IR B 5592 . B pH — MR AE 5-8, Hudn 7-7. 5,

[0095] 24 H B A AU TR AN 52 I 2T o X 4 B 20 LI o N FH 25 AR 38044, B
FEan e B /K AR ER AR IR K A2 38 pH R S8 s VS L. il 254050 v] e s B0k
R T ) % PR 97 S ) 2 T e 91 R I A e B 1) 22 KB AT AR oy T i ]
RERIY T 255 V)] B ARG —Fh a2 G M R 73 B i i) e 28 551 « JRRIEE: 7/ H:
fib RA BT o

[0006] 7 — A FR) B0 A0 5 22 R sl B 10500, LLan S 2 IR s AT A= W) DA sl AR SL 45
A BT A B K 285 W) 215 A o, SR B R 5T DA s 28 il ek R T XASE F e L g oA Al T o
P H g ot 526 ) BUORE A4 S5 2RALAE ), slCH R A AT AR N 5 0 S E) AE AR 5 1 2R 5 )
( 254512 L U. S. Patent No. 6, 824, 822and 8, 329, 648) . [ % A 5l FoAth A5 2 7 1T B
PR o R Y AR PR e s N At ) L 5 A0 iR T R AE X ] #2 (Gregoriadis, Liposome
Technology, Vol. 1(CRC Press,Boca Raton Fla., 1984) . £ Ff %45 25 J5 2 J& A 40 1 £
AN BT 240 i) (Langer, Nature 392 (Suppl) :5-10(1998) ;Langer et al.,Nature
428:487-492(2004) ) o MK DURE & MBS, IR AR BAN 5102 S 1f 2 WL, Lo gt
FRA 45 23R AR RN 25 2 A BRI FE I %

[0097]  HIZ5 -G RE R GG T B T ERIGIT AL, " LI V245 2577 o mI LA
PR A 2 Fhes 2] T R T 2 IRER AT AW . X Bees 25 e G RGN R4 2,
I BALHE, HANPR s o 5 IR 567 LRV E 56 B2 R VRS O B2 45 25 R B2 9 B L IK
W NZ5 25 U IREE 25 < JRi il v B IS 1B 25 25 . IR R AR S 2 B, 0 S R i A N B RS 8., W /k
Y] B AR A B SR AR . 25 25T LU Rl ) CRUFEIR &S BHIE B 2 ) « DRI, K
N AR TE I, 450 G i s 3 B2 VRS I s v 5 BOUL R B

[0098] iy 1 4 24 1Y il 551) 60, 465 I A1 ZK iV s E /R VR VRLBRI ML R o Sl AV VR ) <151
AN ZEE B LB O i SR A ] S A LR, Wl R S lE. KM LA
A= TR ER KN G2 s AR A KR S/ KGR LRI BRI &R o W s A0 A5 AL AV VR
KSR 2500 A 2 B S MR FLIR 1, sl AR R 2R o i o S BB R TR Vi TR
S LR 78 7] CAmARAR R 200 ) 550 B SRR AN FL B s I a] B8 A , 481 B v ) L U
WA, FIEEPE SRS . TR B BN IRSRIB T 254, DRI, T 5 3R 25 24 i T Vs o5
ARG R 22 IR ERELAT A I 45 2, IX A S AR AN BR T3 SR 4 3 SR 28 BRIV RN 1 It
S
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[0099] AN &% BH 1 2 JIK Bl 3L i A2 4 1) & B 57 & 45 °9 7E SC R Dungan et al., Diabetes
Metab. Res. Rev. , 25:558-565 (2009) A HEH . Rl A&, INGAP A I RIS A A<k BH 1)
Z KRB AT AL T —ANE ST RER = . T AR 2 ke LR A9 230 H E BRIK
INGAP BSeik It 2524 (OLSERER] ) , PRI AR K B 1) 22 IR B HLAT A= 40 (00 2502 25 77) LA T INGAP
[0100] A SCHTIR, A A B (1) 22 R sk JLAT AR VA7 R S A0 BRI RS A T il
AR WX e 2 ik sl AT AT LLR 3897 BE AR Th e 52 450 AR Th e 25 L (2 2k b 22
FIARZE P A (R 2R B P 2R B 2 o R, AR BHIC R4 T A T IR Th Re 52 401 AR )
BE 25 AL AR B AR R A 22 T AR B P A s b SO B L A - A B I 22 Bk
BHAT A YTEIR LG 7 AU A R 10 R

[0101] W FEE, AR M2 R AT A mT LLCLSE 7 45 25 . B, PRAS sk 2 A Ak BT
Z RS AT R T, EASA K B A TR RIZR 2 K13 A 41 H ), #R AT DLF2 A S T v
Y. X8R 5T Lo B B A AR R — 50 B A 5 2, S AR AR 45 25 1) 22 ik M iORn AR
KW 2 IR s AT A IR R peE . A, IS B AN AR W ) 22 ksl AT AR AT
DL 725 25, B HEAE [ — KRBT H EAN R R

[0102]  BhAk, ASTR B AN 52 0] LLEAE Ry, AR 01 (¥ 2 ks i AR e 3 — 1897 A
N, AT LURYE T S AR T i 2. I, A8 VA TR R BT S B R R,
A BORE JR IS 1 2990 TT DL 5 AR B I 2 IR AT e — e gh 25 mT CABRAR N, IXPh R G4 2
AT DL DA T3 T 6 50 5 4 R AE (R — B2 7 3 B 45 24, SRR 45 24 1 25 ) 1 SRR AR
RO 2 IR AT A R HIFIAH e e o T3 o0, BB 5 2] LU 3745 25, A HEE R —
KRBT AEAFIR o ARV H AN 523 B A B 1) 25 25 77 S8 N T A % B ) 2 ket
1) 5 1 e 29 B8R T Lo 0 345 245

[0103] YA 77 Bl R 93 BRAH IS HI I 00 T 5 38 T Bobl R 16 25 ) A0 48, (BN PR T, iR 5
o S ARIRGLP-1 2 A I RBURE PR T 29455« PURE R0 25490 () S A0 468 5 (HAS P
T B 2%, SUE 2R IRE, I, B k% 4145 (Prandin®™) FIABHE 4145 (Starlix™) ;HERRE 254,
B, 4% FI kR (Glucotrol™) 4% 4122 Mk (Amary1™) %5 A Mk (DiaBeta™. Glynase™) ;
RIS —4 (DPP-4) FIFR, B, Yok AT (Onglyza™) HEA&SYT (Januvia™) , FIFHz
YT (Tradjenta™) s XU, @1, — B XK (Fortamet™, Glucophage™) ;WEM:k — ik,
B, 50 (Avandia™) KA FIET (Actos™) 5 a — 45 B EFBEHDHIF, 151 4, [T 8k
(Precose™) FUKAEHIEE (Glyset™) ;M5 Ve by #E 2 SR04, B0, & 22 ARAK (Symlin™) ;
W i B 2 2, i, L FETRIE (Byetta™) FIAIh &K (Victoza™) o BRIk, A& BIH T
TR HE PR SR DS I & FH 7 v, — RO R 25T LA A Rk B 2 IR sk LA AR
Y—ies 2,

[0104]  — 7ROl PRI RIBEEE PE H 5 Gz MR R W3 (LADA) #B2& H & Sy M. Rk, 652
W A AU R ok LADA 835 (5 UL, e A7 il Re 5 A R B £ Ik A7 A
YR, beln, SR S e AT T BE A B FRAS B B S B AH OC B 8 A i
ok B AR . S YRS SRS (B R, PR A (IR S, Rapamune™) |
fih 7e 5L ) (FK506, Prograf™) ) 2 AW 5t I B 4 Mo Bk &5 (1 2R ¥ 384T (Simulect™) .
DiaPep277™4%,

[0105]  QIASCATIR, A A W) 2 IR SCEAT B s H R HE REITK INGAP—PP T HIP 22 JIRGR0RL
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AR o ANA ST T A TT ), A I 22 IR e AT A W) AE B IR FE A op FEo Hh s T BF
SRR EPE ( WSS 3) o AU TR 22 IR B AT AR A DG LB 25 IR 5 32 0 T W 3
2 COLSEHA) 4) o R, A< B B 22 IR AT AR 40 FEE 7 I8 25 1 v il D A M 0 4 L s e
Ry ZRBe ) (WS 5) o Bk, A W) 2 IR s AT A o H SE 0Bk ) 254030 7 4 &
M (SR 6) o AR 1) 22 IR BHAT A 1 K B 3 AR S 16D i M I A O B 1) 22 Jik
HAT R, 53R 2 A3 TP A A2 BEFK INGAP-PP 1 HIP [ 2 SRal S A4, vl LA F
T .

[0106]  7F 5 — AN S, A A B AR A T A0 FE M A AR e W ) 2 IR B AT A AE Y 1R —
Tl S0 MR B Ty e 52 40URH SR E R IR 7 Vo IR B Ty e 52 400 RH 5 1R 26 8 BOIR A 9 45, (H AN BR
T BB KR BB PR BE B Pk BB S e MR PR (LADA) 7% JI LB 52 457 L B T 22 S
W R R AL S IR I B UAE | R R ARP B I R OKCE 2 A, BUBE AT SRS
o TR B Dy AT OB 7 AR J R 2. AR — AL TR LADA B PR (R385 0015 AL A4 XS o
Ager=EIEEmMN, SEUIRZ AW (W Cecil Textbook of Medicine, Bennett and
Plum, eds., 20th ed.,W.B. Saunders, Philadelphia(1996) ;Harrison’ s Principles of
Internal Medicine, Fauci et al.,eds., 14th ed.,McGraw—Hill, New York(1998)) . A%
SRR AN 5 AT DABR A 4 5 i 5% Ty fi B ALK AH S0 IR 288 05 B 465 £ e &% T e 52 40 ) i B [
P

[0107] O bR 2™ S BRI G , A FRAFAE T R AR AT (b ) o 37 i B
R IR R — IR 5 Z BT Bt 0k 2 T B0 o IR B s IR B 1 B 4 ™ AR 4
WA o R B 2% HE AR E R 600 O B 1 B 6 1, BA BRI KA & 0 e U FR R DR R TR Je A i
1% o 1% B LR SR T S AF AR AR N, o — B 586 1 e 26 B T 2, " Pl A A i i 4 B
DA S AR R 77 22 o TR IS DU, MR I 38 23 WA Sk A~ A0 8] 2 B I IR0 () 15 5 K F , R
e M I 2 W A A PR I, DAERE AR P10

[0108] B IR ALHE JLAAS A B MRRIRAS o IX LR B HE— Y (5 B 32 MO R B R 3 B¢
IDDM) F1 = ZO R 995 (HE R 22 M R B PR 993 B NTDDM) o — Z R 95 AN 1A 1) oo I 5 R
BRI Z D BRANAFAEAR O, 185 25 AN A8 DA F IR B AR BRI 2 Y o — B8 PRI IR YR T
BRI SRR 2y, — N A S 2 T RBE PR A R 1 v UM AT 5 T 5 2R T L
BT R K 51X L8 N T 40 JE 2 2R T ) J B SR KBTS T vk 4 B A Q118 , B
W5 T Rk, A0 Do ib i By Ry B 4B D Ak, BRI, — 2R8I MR 46 16 T
ST TR R AN ST, G It IR 2 F1 AR B BE 25 iR 7 o 2R, R fr 2 R &R
TRTT S e A AR S DS ) v LB, I KPR B2 bl 2D I RN

[0100] AU BB H— i 72, F T e A AH 5% B 32 303 B AR AE BORE AR, 1K 4852
R R 2 B ) 2 KB AT A 52 183 o X P ACHE s A Fs , (HANPR T, BB R
B PR AT A A 2 S AR

[o110]  KE PR AT & — A MUBE AP T 1B, ABIER A e I 2 LA A1) A — 28 PR AR
Ao ABEREAERXS — 4k I T 3G I e RS i « A R 08 PR XS B XU
SRR R O A i 7 S (T TR 0 =R A TNl PN = N iy S w420 = 6 P
FED) CHT BRI “SEIRTE ) AR B AT, RIS (48 B i3 SR LU IR B AR SRR EE 1
FORIEHIE S PRI, BRI I AT Ere RS20 A LU = A s = BLEREEIR, A
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N A A SR AL (A5 T B0 T 130/85mmHg s 25 MR ( A244% ) 25 T80 T 100mg/
dL s KRB R R RS ) (53, 40 Ja~T kL b s 2ok, 35 J&~F sk LA | ) 54K HDL JH [
B ( 539E, 40mg/dL LR 2Pk, 50mg/dL ELR ) s =R H eSS T 55 1 150mg/dL.

[0111]  ASUREAR N SURARZE 5 BEAR, I 7T LUR 25 5 s 1€ 18 4 i) Fa b, LAR A W
1) 22 IR S HLATT AR )10 SO JER B Tl e B G AT/ s A P 0 A H D0 R PRI AH S0 A E SO AR 1
AR A5, — FURT AU PR HS AT DUR — 28 SRS WA/ B I R, A/ B
WVETT B U K SR %8 « XSS, (HAR T, MR ZK-F 28 B s AR | 1RO
M S5 (OGTT) B & 27K 8 IR B 3K VB A I 20 2 /K48

[o112] PRI, AR B 2 IR SCHATAE Y] LU T o3 S5 IR IR Th e b i A0/ s A P
T — B AR B IR o AEBE R B P D0, X AR AE B R B 45, AR T, 2
BT 4232 3 RS T CHRe 00 e 1 200mg/d 1) <25 JIRMUORE T v (e il & =i T 140mg/d1)
BaIAE (BERE ) Ther RS R A 2 IR B 3 AE B B AR 2 I 5 =K 2
P BB AT A T (HbAle) 550 X AEARME BRAEIRE A S T HOAR N 3 AR T A 0 1, I
AT LA AR AR N 52 RN 5 (), AL T B A SR S AT R AR R B I —
ASSET) T, AR B A T — M7, BRI (sl bR ) RS SR B E SOREAR, 41
A, — i ik A A S B ) 22 JTR s CHCATT A= A i e AT 32 438 DR i 2 I, o i) 2 1] 2 I A
FE A B RE R R s (BE R ) VR R AL S R R R AUE R S =T R L 4T
B H (HbAlc) RS BR R C IR HEZEA ) (AGE) BB G 1775 077 R IR
T3 245 0 5O PR 0 77 9 A AR R ARG B N T AR I F ) (284 W, Cecil Textbook
of Medicine, supra ;Harrison’ s Principles of Internal Medicine supra,Dungan et
al.,Diabetes/Metabolism Res. Rev. 25:558-565(2009) ;U. S. Patent No. 8, 329, 648) ,
b, AR BRI T — il o IR A S B ) 22 IR s HCATT A= A i PR 52 450 PR T 2 I 5 o ]
& H MR AL S s B fE CER S ) R R B AN 2 2 IR B 3= IUE B B =K
i BEAM AL S (HbALc) JKS ZA PR R C IR HEZEAL 284 (AGE) BUEA A& 1K 7%
[0113]  TEANA ST 23 FFI, A< S WY 1 20 JOR sl FL AT A2 A0 o0k ) 300 ke By 4 Py A AR5 3 1
B — A MLAZERS AT e AR I B A9 1) 22 JIR B AT A A AR B0 e ke i A 2R ) R L B
Ko PRI, AR e IR A3 T — AR BTG 2 SR s ST AR ) R S f ok I 0 L, AT R0
0 Y HE LK) 774 DA T iR B 0 L) B4 52 B 0 A Dy — AN SR tig oy, A Wi 1 —
A= g 5 4 M AE R TV, RS AR BT 22 IR R SLAT AR A S B i — A B AR R 4, Rt
A B AR A0 L S B R JF A IR A M . AN R BT D7 VA AT T R R A ) A
Joe T, I RIS T, DL RAR e R R FE AR AR s R o BRI, A BRI 1A F A 9]
() 22 IR s AT A2 400 A1 e 8 440 o, 358 o R 0y & o 80, O e P8 A P 4 L T B AR A 1
SN AT 75 . AR IESRAE T —Fh 05 vk, i 45 5213 Ik H A B ) 22 ik ek
SCAT A B2 = AR B B AR5 28, BUAL 52 o o I i M R A R« BRI, A%
B () 22 AR BT A mT LR AR AR 4R 7 ik A L TR R 0 e, DR 8 RS e i &5 4
MLRIAE G 5o X AERE 0 41 M ) SRS A2 A7 ) T A 5 B 0 22 IR sl AT AR W) I AEAR T3 1%, B
e GE B B 4 RS ARRUR, 4 2 A

[0114]  FERF 2 St , — A sk A M m] L3R B 323803 o 7] LGS ) 05 & 40 i
KT A e R An g, T 90, B A N A2 A MR SR 5 D BE o BRI, A R B 72 R] A
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DR IR S 4l A R B2 A WP IR . TERE e S, — AN EE AR S g g m]
CANEZ IR RS AR IR S 4 MR P 3R AT o B, EOR R ) o B 4t m AN AT S i I AL 1 5
T RERE 3RS

o8] i & B fH 4k A7 & A # & (% ) W Shapiro et al.,N. Engl.
J. Med. 343:230-238(2000)) o iR B4l ffav] LASK B 52103, A& MARmkE , BdE PR i s
M. — kUl RS2 AR 75 B S e FD I 2540 ( 2846 WL SR I S e i 2454 ) 5 LA
Ber ALK 8 B At B PRI HE S S R o A FH 5 0 P S e 3T U 245 400, 70 2 B B0 MR A el 2 A Tl
FIRY o PRI, SR FH AR R B IR 7 325, I 5% 440 ] DA &1 HEE T ke B ) B e , S A PR 40 e e ]
CIASE FH A% B o 60 PR ok B 4] B AS A 7 VAR R B 5238 TR o e 4k, AR BH ) 2 IR B AT A4
A] TR A NS 3 A R B A, At B - 4B (L Yatoh et al.,Diabetes
56:1802-1809 (2007) ) o BRlt:, A B HE— 4R AIL 1 18 aok J Mt 5 78 4 i el A< o B 1) 22 TR
AT, T IR R T 78 40 M o0 A0 R B 4R ML K 5 v e SR IR D545, AR A ik i i 5 40 e
I, AAST TR, JE R 558 40 M e o4, FF TR A

[o116] AU BHIEHE P44 1 — Pl in 2 1 25 A Py i 5 At B ) 25 i 16 7 v, AR 45 2 1K
IR A I 22 IREHAT AR o MR FH AR i B I 22 IR B AT A X A 1 7 VT TiR97
B, LIE A Py ) s B 48 ., AN 75 2 A P B30 5 (R 9 R R B i B At e, HLAN 7 22
W F AR T IEM AR E N, DL e RARBR I 4 A 2ok B R B &, i
B S FH S 2 5] o

[0117] 4 i ik, INGAP fik 0 4% iiE B 26 # J 93 485 B4 ¢ /) BB, W] L BSc 3% pk 22 I e,
W uE M4 4 (Tam et al.,FASEB J.18:1767-1769(2004)) . INGAP ik it & 7~ H
A EERMAE T M T A Rk K (Tam et al.,Biochem. Biophys. Res.
Communic. 291:649-654 (2002 ;Tam et al.,NeuroReport 17:189-193(2006)) ., WIA AT
R, A B ) 22 IR ERILAT AE P EE INGAP BERK SEA V5 1%, FF 10T 5 INGAP 5 1 S ADUH 1% M 5
o PRI, AR BHERAE T —Fh vk, 18 ik i 0 i e B A A BH I 22 IR B ALAT A ), (R b 2
PRI RS B A, TR SR AR E AN / B2 P2k . SR g B it fimT LR A7
R EARSN . TEAR Py 55 00 20 g O A K 5 0T 5 523 IR A % BH 1) 22 Ik sl AT AR i [
INRT LT Ho B AR SO A T BIVE T J7i . ARSIl 2240 R i 00, B AN AT H T
PRELRP 2, HAMRZS T2 . IX LIl A 5 | NP2 41 B 1) 75 V8 ARSI R A
AT AR (285) W Dunnett et al.,Brit.Med.Bulletin 53:757-776(1997)) . iX 4%
T A FH TR YT A R GE00 , A0 MR <8R PCIE I 3 S [ .

[0118]  HIP kA W vl I AT EAF 4= (Lieu et al.,Hepatol. 42:618-626 (2005) . 1
ARSCHTIR , AR B 2 IR sk AT A=Y b HIP BERKSE Hyg o, Bivhys M5 HIP R0, (HyEPE
9o PRI, AR ISR AR T — ol i aok JH 40 i B ik AR i B 1) 22 IR SCHC AT AR, (i 28 H 4 i
Az, TR B P A2 5 I 40 B g e mT DL R A AE PRy B AR 4h o 70 R Y 5 T 40 B 2 ik 1)
TE LT, 5218 IR A5k B 1K) 2 IR B H A 26400 16 [R) i) o] CAEAT Ho 8 AR ST s FF B3GR 97 7
Fo TEARSNZ A0 BOr 15 00, Wi S 40 B 2G5890 4, 227 4 MR . 4 B i mT
T EAREH S 752 iR . X EEIE SRR 5 | N JH 40 M 16 7 32 R A S B RN 523 A P &
()0 I SEREHE 40 o W] FH T 2H S 40 ), sl AR R B R R 2R o T8 ) bk s JIR A N
AN, HITR 2 IR, R RS B IERAT 1B AR e (2845 W, Khan et al., Cell
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Transplant. 19:409-418 (2010)) .

[0119]  HIP ZE A (HHCAMIMREAKRE D PAP)) CURILER NI G HLR M (Closa
et al.,World J.Gastroenterol.13:170-174(2007)) . K, 4k B2 kel HA7 44 T
W RAPIRIEE B, AR R $R 4t 7 —Fh i i i A Ak B 1K 22 IR EBHAT AR 4, 0 2
(K771

[0120] A% BRI 148 F A R B I 2 IR AT A2 il 26 2590, 1697 IR IR Dh e 2 9t 1A
T AR PR e 1A 22 R B 28 7 A (2 THF-F A Bkl 2

[0121] AR WAL 148 R A R W 2 IR AT A2 26 2590, 1697 IR IR Dh e 2 9t 16
T AU P05 A2 B b 2 (R 4 Bl 28 7 A R 20 I P A ) JORE o 91, X 28 i T e 2
KHA KNP T T7 1

[0122]  GNASTHTIR, A B 1) 2 IR AT AE D nT T2 077 X274, HA R
T 16T IERR DB 240 VR T AR M L (AP 2 R B sl 22 F AR L (R 2 P A A E A o)
RAE. ARRUILEIRIT OV 2 N T, T E IR AR W 2 IR AT Y. R0, i
R ERAR A, 7 OB AT R BRI, SR IROR A AR R G B DR IR O 2 JE R YR T 3R
I, REE AR BIIR . IXAFERFER T VR TER W T, HAR AR U H AR A D s %n (2849 0,
Anderson, Nature 392 (Supp. ) :25-30(1998)) .

[0123]  FEPRIE AR AT IS A 2 4% B IR E AN T8 ML) 7 1o FRPR A S,
NR A AR A5 1 AR IR L FE RN ARG SRR IR 2 K28 IR 28 A
TR R AURL ; DL S AR R QORI T3 IR0 2 010 20 SR 553 W BT A S IR |
JUURE L T 480 AR JHC B T FH A A U ) 8 A ELAZ A i R 2308 V] REA T TR PRI T
DLA Tl B 8 A AR IA B B 4L 3044

[0124] A W) 22 IRERILAT AL n] SR F 66 DRI 3 R A it B 4 M sl 2 . BRI 36k , AT
e, ¥ FREARSCTHITE, R A BTN INETRINEZ RS I (A N WARR A
FERD) 20E FA IR T o IXAE AL 2R A SRR, Wa AN SRR (1)
un, P ER IR /e gy, B &R AR B IO AL B BOE TR R R PR E A ), LU
BRI Z R R AL R Can ey, “TE S 7 A I AL - Bl FH T 5 I N 2% IR M4
AR o I ZZ TR 40 M n] Ae e B N A7 AE . R EAFER T T E T I 2%
FRE 7 A 578 3= 40 MO AR 25 1) 52 Dt o, BRORE G 218 = 40 i 1) =25, e iR A = il
(Nt Jioks ) BB SR A G (AR . — BB AR AN U AN e 8 A AR BN L 30
WAL o

[0125]  J5 F5 20 MA a ¥8 B AL ™ A K98 5 090 B 0N, 0 A 3 70 A4 L B A sl A A0 A A 3o )
16 FAMII 2 R TR . 8 T3 30 1A S0, B 5 100 SR B3 80 A, I T 2804, IR AH OG0 55 3¢
&, o WEBAEE. o WEREEIT R TERTFEN T2, 2L T Semliki £k
PR EE 84k L T Sindbis & 348 ( . Schlesinger and Dubensky Curr. Opin.
Biotechnol. 5:434-439(1999) and Ying, et al.Nat.Med. 5(7) :823-827(1999))

[0126] R4 SRR B T EE RV 1 7 T, 30T e T R0 B B o B R 41
B4y, DLRRTT SR 2 2 1 IR« AN ST FH RT3 SR B 3 ) 2 DR A B B e ¢
TR T B SURIA], 24555 R B B2 7 2 Bl A M A% 21 1 = i e o, A8 2 0k A\ 40 i,
HEERNE FRERA D ZopiEen] DOl 2 5 iR L2 A 18 2 40 i sl seAs 0, 48
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13EG0E B — AR 1 3 40 M 26 1 52 AR sl BC AR E NG M o AR SC T I 1005 s B 3 A
FE ¥R B 0% 38 18 B B B AT IRV AL S NS MR AZ R 21 410 b 1095 B0k o 100 % S 753 LA
RNA B A AL (5 S AR, — B ER I UL 40 i, RNA S 5% i DNA JE X, SLp R85 31 1
SR T 40 i () 5 R ZHL Y DNA H o SR A 11 DNA T SRR O SR 25

[0127]  7F DNA 5§ T2 80t/ T (TR R H B U7 1, W 55 (Ad) BRURAH X Wi B (AAY) , 3%
P Re s S Fi B 8 B 2 DR A B  , DA AR R IR 2 AP IR s B2 — AL A AT
5 %5 ) B — AR B, LR R I 50 A yE Y (28490 L WO 95/27071) » I EE A T
LIRS ONAE F A MR ZE R AL . B2 I AT AR IR IR, e i S TS 26 PR A Y A A
R AT REME ), o B (28] L WO 95/00655 FILWO 95/11984) o B A= 71 i
AH O B A IR = I R e P 5 g N T 40 MR R A % 8 1 (2841 WL Hermonat and
Muzyczka, Proc. Natl. Acad. Sci. USA 81:6466—6470(1984) F1 Lebkowski et al.,Mol.
Cell.Biol. 8:3988-3996 (1988)) .

[0128] AR JT F 0, B8R 35 A 3 R0 s B A6 A, ] AR AR M 2 B 2 1T IR . XA
)28 AT LR AR A1 8l0f A 6 5% RNA, JIF HL@& 1785 343, L 4N Stratagene (La Jolla, CA) FiI
Promega Biotech Madison, WI) . & TARMRIERN / BUAEIRSMNE 3%, X 0T BE 7 L MR A% 0
BUAE 57 A/ 83 AERIEES 7 1 ve B, DAV BRI M R AR I AN 4 AR P 4 5 0
T B E T RES TIBIR D> RIE WL T 5, IXAL R RIS TR . 8, Rk —3
(RIRZRE R s A7 s P DA ST BRI AR SR 2500 -1 57 A B DA s Rk o

[0120]  JEPRIZMARILALEE DNA/ TG SR 540, IROR AR i E R 1 -DNA B5 M. fEAK
BB 77320, A AT DA A A5 0 (r) oA sl B IR B4 o A 15 o 40 B A% A, A% % B K A% R Bk
HAW PRGBS WSS, Wi S MR m PR 455, 040, 5 40 i bR IR R
Fric4 o

[0130]  7F 55— St fol v, A BER AL T —Fh 5 vk, T P A% R 4 ) 1) AR R B G 22 PR Bl L
AT AN N 52 A Bl IR A B IR 22 IRERILAT B 5 | AR o R% IR 40 I X i mT L
HEAERGN, B AN L, BRI o XS8R IE R R Fe R AT ik AEARSME g fa i, 52
R DR RIS 2 EROA M. P 7 R RIEET s A sk, WA 67 ik
(1A B 2 IR B AT A2 o XS8R, AT TR 97 & AP, BLAE(HANPR T, anas e
FT O FF B, Y6 T TR D) RERE BT, VAT AR T , (e 10F ph 20 R4 im0 i A, (i a0 I A B
P FEAE o

[0131] W LAZRAR A, AN BH 22 A4 St 9] 2 381 1) 25 AR AN 532 Wi 3 A PR A Al 70 A SR AR 1
B e PRI, T i R STt 45 A U B (EAS BRI A R B

[0132]  SEjfifs) 1 2 kA AE

[0133]  ARSLEHI/ 4 T ZRREIAE ™

[0134] AW B BN BT 2 IR S R R 9- 25 Il (Fmoce) [&AHG BUZAL A1
o filH AR U K CRRE ) 2- S SR IR R R (1. 6mmol/g) , ¥ T & %t (DOM) 7
T B ERIEA C- RumBEz A FIE, WAE A Rink BERZAY B AR 2- W =K AL &M AR X
E PR P B OMF) AR Iiom It = m (Vg4 TR A F), 2588 5 0, 2570 N, 26
) AAAE B BRI, A8 FH P AL 1) Fmoe— 2518 . FEAN & st R4 A ik & s 5 1R . 7E
B 20 % WRIE F) DMF AT i) Fmoc BRI CR4PVE AL EUREE M S N R A o B S 1 5 . 58 B
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Ja . AR & 25 % WRE 1K) DMF & Fmoc £R4PJE M 2 K11 N Ko 25, S8 Ja I DMF sk
DUV o XFF N- K SERAL 2 K, ZEH =3 /R (TFA) 1T, 1 & 20 % LRI ¥ DVF
MBI B, LR ZIAT) Tml/g, SOV 30 4385, H DMF FiT DOM i E5 4 k. bl
Jo, BTN R P ARUE TEA K 5728 10 22 SRR e F 2208 T ok, R PRt i
5% ¥ TFA 7KW Wk, FFEB 5 10EAT 2 IR CBEAEE . T & B 22 IR A FH & W) HPLC 44k
FIRFE >95% o i FH BT 22 IR 14 %6 e R4l g 43 7

[0135]  {EA5 RSN S T, B I i £ 18 22 RS A AE X8 7K TR AR Ay i 4 Y, 7 % TR Y
2SI, g B 2 IR T e AR B R OK P DUA B PT T BUMRE . E A 2 IE E i
0. 22 um FIPERL I8, CLE B KRR -

[0136] 1% 22 Ik Bl A A= s w] oo At 2 ) i v okl 4%, G A 2 IR & i, B A
T 2 RS AT A RIS A IR B B iR 2 . Rk, M ERZIREE 41 8iE
AN HERIRZ TR, LA A R 2l b 2= B B 7 iEH %% . U2 MU &F — 1 a2
NRARF LRI , G B FE 2 SR AT J 0 B8R R IE 1 5 VA1 46

[0137]  DARSEL6 Prfst B &R0 2 IR CAE R 1-3 ).

[0138]  SEjitifs] 2 JKkAiA& g tEse s

[0139]  ARSZHEHIANH T A6 2 P4 F T IR EIAS e 525

[0140]  MERAFREL— € & O1E 2 K, W SRR 28R AK b 2R B A Bmg/mL, 1E 4 L, LA
FE L MRAC I R P RS e M. A3 F-12K 359%3E (GIBCO-BRL, 35 [ Iy HL 2% hN 25 BE T 42 )
W SRR A2 0. 25mg/mL VR TAEW . Bk 100 w L () TAE RS & ke Sl b . %
FEMIE T 37T°CHFRAERETR 0, 24, 48 F1 72 /NI )i, A8 HPLC & & 7317 .

[0141] 35 B/R TS FFREF R GMRIFRE . K5 B8 T INGAP-PP (ik 1) FlEE 1
Z K, BE 12 FiK 16 ( W3k 2) ERFFRIEP IR e M. R, B 1 Bon T INGAP ik ( Bk
1) AL R R IR 12 0k 16 iR e M EL .

[0142] % 5

[0143]

ZJk  [oh 4h 8h 12h 24h

k1 1100 86.66 [74.92 |64.78 [40.03

fik 16 1100 87.38 [77.52 |65 51. 56

fik 12 1100 100.67 {101.4 ]100 103. 73

[0144]  [EWIE 1,58 5 Jiom, fERG 38, IR 12 8¢ INGAP-PP Ik (K 1) BAs e ot 2 & 58
[0145] A5 2 R AE R BR /N BROR A ISR A AR P T ERUAR W T VEFIRE — B2
FEFUCRFTA (B IR S KRRl S48 T 50 % P EE — KIS, F-HRE 22 20mg/mL, 4
JCRARELEAE T A EEEHA (DMSO) 7, JFHake 22 10mM, ¥4 LA BRI N IR KT R
FE T JFBUH DMSO #0822 0. 2mM, 1B A TAERS M. il 45 & 200ng/mL K 18 M4 TR KT T 1R
(1) LG VBN TAEZ . 17 B UK T4 1 96 FLARCH, BEFLINA 300 1 L 28119

[o146] ey MEARES b, 6 2 R G R 46 5 2 v AN I3, VR 35T, PR AR G K
100 1 L #8824 LB R AE R 0 IR . RIRKNREWE T 37°CAREBH, L 100rpm
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HERERE (h=2). WERLRENIICRFEE N 1o M, HASALE Y8 100 1 g/mLo
[0147]  TEPT U E I TR A5, 6 100 w L 58 RS WA B2 0, DLYTTE 8 B 7
BFER LA RCF 5000 X g 3 JiE 46 B0 10 438h, I HIG LR 280 . {8 LC-MS/MS
TEXIRE ST 208

CN 104650212 A

[0148]  THE R AR G Y TE T 7r LR B RS I T R, T, 08 BU R 2
AT

[0149] T,,= 0.693/ (-slope) .

[o150] KRl I3 A & M alse 4, 9 5 IR Ik L FHJCRFER 0 001513060 A1 120 7350, ik

121K 164K 29 FAK 31 4 0.15.30.60.120 F1 240 43%h. & 2 Box TALES MR K B 4
IR k. Wil 2 FZk 6 Fion, [ 2K 12 Fjk 29 E78 T 78 K B2+ Ee INGAP ik (Aik
1) BEAE.

[0151] %6
[0152]
Jik 1 Jik 12 Jik 16 Jik 29 Jik 31
Omin 100£0. 0 100£0. 0 10040. 0 100£0.0 100£0.0
15min  [44.51+1.55 [98.96+0.2 99.5+0.13  [98.34+0.16 [95.36+0. 43
30min  [24.7240.99 [97.46=+0.0 99.29+4.03 [95.54+2.06 [87.99+4. 41
60min 7.97+0.56  [102.96+10.45 [99.05+11.44 [94.77+0.11 |86.08+3.44
120min  [4.98+3.94  [99. 17+0. 49 96.75+7.76  |95.61+1.00 [76.34+1. 14
240min [\ 102.84+8.78  |85.66+8.13 [97.42+1.37 [65.76+1.17
[0153]  /J> BRIl 3% ()RR PR SR, K 1 ARG -RAE AR B I TA) 24 041530 160 734 sfik 12,

K 163k 29 9 E B2 50k 0.15.30.60. 120,240 F1 480 J38h. Kl 3 M€ 7 Bon T
WEMAEA R P RAREME. B3 FIZR 7 FRs ) 7R 1/ BRI 2R P i) INGAP-PP ( fik 1)
3% 58 (2 IR, K 128K 163K 29 ( WLk 2) MR tELb % .

[0154] 3R 7 S8 T RAAL &40/ B g E e .
[0155] F£ 7
[0156]
k1 ik 12 ik 16 ik 29
Omin  [100 100 100 100
15min |28. 92 80. 48 86. 47 95. 32
30min [13.07 69. 47 78. 87 89. 11
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60min (1.9 56. 60 62. 94 82. 25
120min |\ 36. 47 51. 31 64. 07
240min |\ 11.69 26. 48 36. 86
480min |\ 0 8. 47 17. 45

[0157]  IEMNIE 3 FIER 7 o, /N UK Y, 2 SRR ik 12, )1k 161K 29 #52 INGAP-PP (Jik
1) s U AR e T

[0158]  AAAI 2R T AR € P S5, IR 1, K 12, JIK 16 UG RFE 5 B9 & IR 24 0, 30, 60 F
120 43%8h. B 4 F1k 8 B TALAEWIE NI P it tE. B 4 Kenl27R T, INGAP-PP (fik
1) RO 12 SR JK 12 FIfK 16 ( W3R 2) , 78 A3 AP A2 e T EE 2 o

[0159] 3K 8 o THAMAE N MK A A e Tk o

[0o160] 3£ 8

[0161]

et k12 |k 16

Omin 100 100 100

30min |36.46 |84.71 |[86.98

60min [19.34 |75.12 [82.91

120min |2. 18 ]60.90 [69. 45

[0162]  IEHNE 4 FiZe 8 Fizw, BRIk 12 Rk 16, %5 INGAP-PP (Jik 1) 78 A I 2% &
B AR .

[0163] 54 A A2 A AR e P S50 v, IR LK 29 V1K 31 FJG-RFE 5 9 B I TR) A 0.
15.30.60.120 1 240 535, Kl 5 MK 9 Bon THEWAEN MK RIF S Feale, B 5
ML 9 R T INGAP ik 5 R R4k 29 Fiftk 31 78 A3 i fee M b . el 5 fiig 9 &
7, JIK 29 AR 31 7E N M rh BB AR e 1, L INGAP IR (I 1) B B A35E.

[0164] %9

[0165]
ik 1 Jik 29 ik 31
Omin 100£2. 60 100+6. 63 100+5. 68
15min 96.3240.86 [\ \
30min 80.9943.47 [95.31£7.14 [102.02+8. 53
60min 65.65+6.07 [101.09+2.55 [98.56+9. 34
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120min 48.47+4.33 |103.61L1.52 |97.99+6.90
240nin 33.1340.00 |99.28+5.61 |90.81+0. 81

[o166] WK T INGAP JHRHH Tk [R] R A0 22 i P ARG 1 o AR 13K 12 8RR 29 Z3 0
T pH M 4.0 £ 8.0 (B MR 2IRIEN 10mg/mL. Sk 1 AHEL, ZOUAK 12 FIik 29 78
pH6. 0 2 8. 0 FIZZ M h AR e o HF— D VPAh AR MERAIF ST A B, JIK 12 Rk 29 £33
MRS R (pH7. 4) Th7E 4°C ] DMRFFAR et 90 K, 78 25°CH] LUMRFFFEEIL 60 Ko
[0167]1 DL R&5 3R, &P 2 IR, 7ERR B IR 35 L/ BRURI N (9 102 1) 2 S B0 44 1, 3
R B R AP A I, H TR AR E PEL T INGAP-PP Jik.

[o168]  SKifyl 3 RO 78] 46 A A PR R 8 28 7 A 14 2 i
[o160] S 8] 43 17 JHROKT 98] 46 B A ) R By 28 20 W (KU W) (GSTS) o

[0170]  JREUHEME BAF Sprague-Dawley (SD) KEBEMAZ . 7 RIINL )5 , 10 L IS
(R 7732 A SN, S TR IR0 2R, R B v A 2 B R B o WA, P 5% 4 R (R AT
FE3TCIEMREE R pHAE N 7.4, 5 10% (AR / (KF) IR MiE, 1% HEE / BE
2, 10mM A4 HE (5% C0,/95% 0,) [ RPMT 1640 (S EmM R /R Br gl ) Brgadkrh, a0 A
CLUF LA A IS (O JEAL ) 5 N 100nM F 68 = iofl 22 A0k -1 (GLP-1 41 ) ,

IO\ 101 g/mL FEIIK L ZH 1K 12 4001k 16 AW R 10,

[0171] % 10
[0172]
4 7 1 2 3 4 5 6
2mM | 12mM | 12ZmM | 12mM
A L5mM | 12mM | & &4 | HAE; | MEE | MHE;
HEKE | WA | 100nM | 10pg/ml | 10pg/ml | 10ug/ml
GLP-1 | Bk 12 Bk 16 fik 1
2mM | 12mM | 12mM | 12mM
B 1.5mM | 12mM | & &4, | A& 0E, | A, | E A
HEME | WEK | 100nM | 10ug/ml | 10pg/ml | 10pg/ml
GLP-1 | Bk 12 fikk 16 fik 1
[0173]
2mM | 12mM | 12mM | 12mM
o | LSmM | 12mM | AR AR | WEE | BEE
HWEHE | EEE | 100nM | 10ug/ml | 10ug/ml | 10pg/ml
GLP-1 | fk 12 ik 16 i1
2mM | 12mM | 12mM | 12mM
p | LSmM | 12mM | % BERE, | HERE, | HEE;
AEAE | WA | 100nM | 10ug/ml | 10pg/ml | 10ug/ml
GLP-1 | Bk 12 fik 16 fir 1
[0174]  7E C0,/0,(5/95% ) 37T CHIFEEH, T 1. 0ml &4 0.5% (w/v)BSA F1 1. 5mM 7 2
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HHH Krebs - Ringer KM IR sh 22/ (KRB) U7 45 7082 )i , RE 85 77 [0 B 15 £E pH
T A KRB R EEPE. SRR 5 MR — AAETR T AE 0. 6ml [ KRB H 60 738, Forh s
1. 5 8 12. OmM (R 278 » DL INEANASIN 22 1Ko 15 7 45 A » AR B IR 2R 1 25 0 1 LA
BRI B 2R

[0175]  JRE ZEEMETRIK 11,

[o176] % 11
[0177]
4 5 J& & % 70k & (ng/ml)
1 2 3 4 5 6
1 127 | 21.79 26.02 526 | 51.3 |29.01
2 13.58 | 23.99 25.7 46.88 | 93.07 | 11.41
3 10.56 | 18.11 23.94 82.15(95.21 [ 22.03
4 7.13 | 19.13 30.21 28.78 1 79.86 | 21.04
FHME 10.99 | 20.76 26.47 52.60 | 79.86 | 20.87

[0178] FEEB R BN FEIE 6 Tk 11, K6 FZE 11 SR T 448 s A Ad B Bk v ik
12, JIK 16 FUJTK 1 (10w g/mL) RO HL T, 71 250 B SH 5 1 FBR 5% 7 YA P TR B 32 & FF 15 100nM [ iR
EILBEZFERK 1 (GLP-1) LI E 41, SIVERH X 4. 76 12. OomM B 45K BRI 440, 5
TR B85 2 2HAH EL, 4 GLP—14 3K 16, JIK 12 395 2% fé) s 5% 400 A, S DL o oo P B 0 2 R R
MBS TR A2, K 16, Bk 12 410k GLP-1 20 4E 3k s 5% 35 43w J5 T A/ FH vy 2-3 o AH
S5 INGAP-PP 41 ( ik 1) 7EASLES o AW %% 21| BF 5 ) I3 = 22 40 WA PE

[0179] DL b SRR, AR BSR4 1) 22 IR BR A% il I 5 440 Jf 23 W ok i 22

[o180]  Sijfsl 4

[0181]  ZIKAE SD KA N I 254830 ) 24 1 i

[0182]  ARSEHEBIHEAR T HIKEZ T (SC) 45T K2 MG RN 254880 1% (PK) ek
[0183] MM SD KR E LI Sino-British SIPPR/BK SZ¥ssh Wi PR/ A, 05k 7 RN,
9 R AR (MR 230-270 50 ) W FARSER . Ik 11K 16 ik 31 %2 I3
BRI A B R K AR I 23 TS BT T I R AR S, FRIE IS B VRS (SO 7 AT RIRGA 2
HEAfE BT 12,

[0184] 3 12. PK LIS 4LFIZE 2515 B

[0185]

Ml (A SR (MY [EAHE (ng/ke)

1 Jaig e 3 ik 1 25
2 Jaig e 3 ik 12 25
3 Jaig e 3 ik 29 25

[o186]  HFZH 3 RzhW, 70l T4 2505 5 738, 16 73 4h, 30 738, 1 /NI, 2 /N, 4 /NS, 6 /)
[, 8 /NPT 24 /N I TR) RORBE MR R MR (£ 400 31 ) B T84T EDTA-K2
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BOL A, €8 4°C 4, 8000rpm B 6 4 BL A MLICRE b o 4 BLILKC L T80 3K 45 5
BV iR frar 1 -80C.

[0187]  ff A AR IER DI (LC-MS/MS) 43 B fifi i A i tp BRI A o A WinNonlin®
Professional 5.2 (Pharsight ;St. Louis MO) M-I 3EH BRI PK 2480, #4r PK &
AN TR 13 90 AUC o) 7 PGS 25 T 0 I [R) 381 5 Jii — OWE B2 IR 16 1T 26T A, AUC (- ooy 3R
7N MNER 25 T U B 1) 1) 22 T FRAZE 1 T 28 R T AR, DAL C ARERAS I 21 1) B KR

[0188] 3K 13.SD K E N LA HIE D PK 244

[0189]

WA 4 fk 1 ik 12 Jik 29
MR | e 25 25 25
?nlE | mgkg 1w Vi piA L3

AUCypy | pg/L*hr 294,13+124.80 | 11063.21+1366.62 | 14432.93+1005.09
AUCq. | pg/L*hr 297.86+122.41 11160.28+1211.17 | 14435.76+1003.61
Crnax ng/L 1188.86+609.56 |21363.99+1354.43 | 16285.43+2522.07

[0190]  AH [F] 4 5l (19 SD K B 25 7 48 [7] 1 = 19 INGAP-PP ( ik 1) B H 204, AH I +
INGAP-PP ( ik 1), Tl SRk ik 12 ik 29 ELA B35 18 hn AUC 1 ¢, [RIVE R, AT B ik
12 Ffk 29 5 INGAP-PP ( Ik 1) AHEU 2ozt T 2548380 2= .

[0191]1 & TR Bt RZ KB 24030 )12 (PK) PR 5T, M5E T 4525 30 43 %05 2 KA %
i — BEZRE PR EE . TR ER MU, INGAP-PP (IR 1) BRIK 12 43 A o s AR B 3K, 2R )
UL 25mg/kg TR KT8 5 Tt 4a 25 (SC) 175 s T i Sprague-Dawley (SD) K.,
T2 1 2 30, PIAELE 25 30 43 Bh Ja IR IN [R] 5 SR A2 LR R iR o WO SR MV AE i (24 400 7
) B T &7 EDTA-K2 B0 &, 7878 4°C .8000rpm 4514 F 550 6 2380 LLAr B ¢ o Iy
KAETEERIFAIESN Y G, SERINEEASBI) 73 B R, 1 B IR 1D Rk 2 25 e FR B, JFION &
FEABNEFNE S Merck Millipore, $%%5 539137) [ 5 fARAR VKA o A2 BEER K,
DL AR AT A 3K

[0192]  FHHBRTIE (LC-MS/MS) i Ifil 2 0 Ji i 2 2R 50 3 22 IR 0 e B 0 AT 20 > 45 12 41
Tk 14 .

[0193] 3R 14. MIRAEMRALR 5K b 2 IR E

[0194]
B o % JRIRE (ng/mL)
i1 Bk 12
M 209.81+107.08 | 5374.81+980.67
Ji& BR NA 877.224261.07

[0195]  NA: {KF &K E &R (LLOQ) 2. 5ng/mL

[0196]  AHEL T INGAP-PP ( Ik 1), HZRAMAK 12 5 i R AR A (R FE 28 18, 2o
KPR 12 FHEE T BEIK INGAP-PP (JIK 1) BA Sk PR

[0197]  IXegh AR B, AHEL T INGAP-PP (Jik 1), HSR IR 12 Bon tH B G A N 2
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AP Y

[0198]  SLjffs] 5

[0199]  Z X T SRS RIAMER B 48 M/ % B 2w H

[0200]  ASSEHEFIN4H T 2 BEA T8 S 1E % C57BL/6J /N BUR S 2 FHYER B 40 i Nk vk
M.

[0201] 7 1 JAYNZR)G, 1 #EE C57BL/6J /NBENL 0 6 41 (Rp41 6 Rah)) o XA T
TR TE B AR LR K, 25 PR 10mL/ kg, 4R 25 T 10 Ko HoA FL4H 7 i 5 INGAP-PP (Jik
1) 8 Z IRRPIIRIR 125K 16 1k 29 BRIk 31, F) &4 548 5K 50mg/kg B 5mg/kg, 452
PN [R) 5 0 RALAH R o 7E5E 11 R, ANEEASBhA) rh BCH i, 375 B T J0 FH b 2 45 Ji5 /R
SEAE 10 % FPPEAR /R B AREE P (NBF) 7, FRAE 24 /N2 WIFAT AL UL TR 407 o
[0202] 2525 10 RJGUEES A AR AR, K S B AL SR DA 22 IR 08 J 3 9 A
(R 1t BAR T R T I e R 2= BT B 4R /Mg (BTC) 1B R Th ARk vPAN IR i 8
AvErE . Hod, ETC B T s B

[0203]  AHEL T2 ER KON A, INGAP-PP (Jik 1) B INGAP-PP ZEALAMIIK 12, ik 16, )ik 29 Bk
Ik 31 412525 10 Rl @380 ETC A AR . Kl 7A IR 15 Eox 1! CATBL/6JT /I i,
2t 10 RiGJ7 EIC L E

[0204] % 15
[0205]
241 40 AR | MBEA | Bk Ak 16 | BR12 | k29 | Bk 31
q 1 0 2 3 | 2 5
2 1 0 3 4 1 4
5 1 1 2 0 3 0 5
2 1 4 2 10 2 4
1 1 1 \ 4 2 1 3
2 0 \ 4 4 1 2
A 1 1 2 2 0 2 3
2 1 4 1 1 1 3
5 1 1 2 0 5 0 6
2 0 4 1 4 1 5
%% 0.70 2.50 2.00 3.40 1.10 4.00
[0206] ¥ 7B Fi1k 16 &7 T #EME C57BL/6 /MRt 10 KIGITF Y EIC S,
[0207] % 16
[0208]
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gamEk | A% | WEA | Rk Bk 16 k12 Ak 29 fik 31
1 1 0 0.092 0.142 0.135 0.037 0.154
2 0.008 0 0.029 0.092 0.064 0.102
5 1 0.003 0.028 0 0.055 0 0.124
2 0.001 0.065 0.024 0.065 0.014 0.17
3 1 0.002 \ 0.12 0.017 0.072 0.089
2 0 \ 0.056 0.064 0.007 0.024
4 1 0.005 0.054 0.039 0 0.097 0.076
2 0.0003 0.092 0.025 0.005 0.015 0.044
5 1 0.001 0.051 0 0.053 0 0.131
2 0 0.094 0.053 0.039 0.066 0.114
S35 8 0.0020 | 0.0595 | 0.0488 0.0525 0.0372 0.1028
[0209]  [&] 7C 7 HE ARER 1Y) INGAP-PP KB INGAP-PP SR IW2h 2 fa 5 IEIR 38 L R4l

MIAHSCIBR [ EIC. 1% INGAP-PP 8 INGAP-PP SR IR 7 41l 5 A FH Eh /K A AH L, B EIC %%
AR B .

[0210] %45 RAESE T 1 INGAP-PP Fl'e 2RI L5 245 10 K ELA HINEOE /> BUBE S8 A= 1
AWy I o BE L )42, INGAP-PP [ UMIITRIIK 12 25 25417045 25558 4 INGAP-PP 1/10
LT, B AT 5 INGAP-PP AH 24 (%) 5l 58 58 (K Th AL

[0211]  SCjEfs) 6

[0212] 22 JIR At 2t Fe e i 2 PO A1 AR R & DR/ 2 A1 FRYS5 Mi g T ) A2

[0213]  ASCHtif IR T 2 BRIE X IEH CBTBL/6.J /N SR & /I A 52 Wi B e e L 1)
FORR E B AR

[0214] 1 AR IITE G, K METE CBTBL/6J /N B BENL ) ple 4 41 (Bpdl 6 H) o X RE4LE L

RS T B AR PRI K, S AR 10mL ke, L4525 10 K. Hifh 3 AR T
INGAP-PP (Jik 1) 25mg/kg B, INGAP-PP ZEALLYIfIK 12 Bk 310. 25mg/ kg, RIFFIESL 2 10 K.
INGAP-PP 85, INGAP-PP SIS A [R] 45 24577 2 (L £ 56 T LA INGAP—PP [ 245 202737 = A
INGAP-PP R 258N 12 e FEA 11 R, ARSI o BCH TR, 375 3% i 177 ARk 2
SEJG AR, [ 2 E 10 % AR R T ARZE iR (NBF) H, FF7E 24 /N2 N34T Ab 3 LA T 7
AW BEFEJERET AT HE G ST (BARE I DP70 B35 5 kB2
BC A RRAS 6. 0 ¥ Image—Pro Plus #AFHITHENL ) HATIBER, HX R E KN A0 AT 7317
[0215] W] 8 FIK 17 Bon T AHE T-AZBE R /K G IR AL, FH] INGAP-PP ik 1 8% INGAP-PP R4
K 12 BIK 31 Y897 10 TS TARRE /NI 5 70 M5 5 DR /N 4 A7 o B g 35 I 7R H

[0216] % 17

[0217]
BEE AN (um®) |34 iK1 ik 12 ik 31
< 1000 39. 6 57.01 56. 25 55. 93
1000-5000 36. 63 32.71 30. 21 33. 89
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> 5000 23.76 10. 28 11. 46 10. 17

[0218] ¢ il A2 22 K IA YT 2HI6E & K/ /N 1000 v w17 K4 50 % I N ( 2 BKiGT 4170
T 1000 w m? ) i 5 o5 35T A 5 5 B0 H 1) 60 % i AE PR ER K20 A 40% ), AR AE 1000 Fi
5000 1 m”:Z [F) K /) [ Jif 5 b A8 ¥ 22 i, ok 5 DK/ K 5000 1 m 220320 50 % ( Z IKIRTT
KT 5000 1 m* 2 (BT FE S EUE 19 10 % AR SR K2 3 20% ) .

[0219]  XEh AR, K 1 AIK 121K 31 RIS (k) IR B 8 Jl 5% K /N 23 A rh L
B INEIVER o BEAh, (R AR BT T AOIK 12 ZEK | 425508 1/100 [IFIE R LB
M.

[0220]  AHIEIRZ MU 51 T R SCE . ASC@E s A S H TR, S8 E
TIKEE SR, DASE B 4 T R R IR AR R B PR AU I . RV AR R B B R 5| LA F ST
BIE R TR 22 AR AEA B AR B R 22 FUSR A SO0 R, FRATD BRI 7 mT DAL AR

i}%%&o
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SEQUENCE LISTING
110> IR R AEWHE AT R A
120> —FhZ Ik Z IKRTAEY 2 KR AT 25 F 3 29 Al &40 S LR
<160> 77
<170> Patentln version 3.5
210> 1
211> 15
<212> PRT

213> i@ (Cricetulus sp. )

<220>
<223> N K - H

220>
<223> C A ¥ — OH

<400> 1

Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly Ser
1 5 10 15
<210> 2

<211> 15

<212> PRT

<213> # A\ (Homo sapiens)

<220>
<223> N K- H

220>
<223> C AR — OH

<400> 2
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Asn Gly Glu
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1 5 10 15

<210> 3

211> 15

<212> PRT

213> NT%)(Artificial Sequence)

<220>
<223> NTJEAIUEIH « A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K- H

<220>
<223> C AR — OH

<400> 3
Ser His Pro Asn Gly Ser Gly Thr Ile Gly Leu His Asp Pro Leu
1 5 10 15

<210> 4

211> 15

<212> PRT

213> NTJ¥4 (Artificial Sequence)

<220>
<223> N TJEFIIUEIE : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K - H

<220>
<223> C AR~ OH

<400> 4
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Ser Ser Thr Gly Gly Gly Asp Ile Pro Pro His Leu Leu His Asn
1 5 10 15

<210> 5

211> 15

<212> PRT

<213> NTJF#) (Artificial Sequence)

<220>
<223> NTJEFIIUEIH : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N Kim - H

<220>
<223> C R — OH

<400> 5

Asp Gly Gly Thr Pro Gln Pro Gly Asn Trp Ile Glu Leu Thr His
1 5 10 15
<210> 6

211> 15

<212> PRT

213> NTJF%)(Artificial Sequence)

<220>
<223> N TJEFIIUEH : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N Kim - H

220>
<223> C A — OH
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<400> 6

Ile Gly Leu His Ala Pro Ser His Gly Thr Leu Pro Asn Gly Ser
1 5 10 15
210> 7

211> 15

<212> PRT

213> NTJ%%)(Artificial Sequence)

<220>
<223> N TJEFIIUEIH : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N Kim - H

<220>
<223> C AR — OH

<400> 7

Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Ser
1 5 10 15
<210> 8

211> 15

<212> PRT

213> NTFP%)(Artificial Sequence)

<220>
<223> N TJEFIIUEEH : A T4 AR (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K- H

220>
<223> C A — OH
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<400> 8

Ile Gly Leu His Ala Pro Ser His Gly Thr Leu Pro Ala Gly Ser
1 5 10 15
<210> 9

211> 16

<212> PRT

213> NTJF%%)(Artificial Sequence)

<220>
<223> N TJEFIIUEIH : A T4 AW (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K- H

220>
<223> C Ay — OH

<400> 9

Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Ser Lys
1 5 10 15
<210> 10

<211> 15

<212> PRT

213> NTLP%) (Artificial Sequence)

<220>
<223> N TJEFIIUEH : A T4 A LM (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K- H

<220>
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<221> MOD_RES
222> (13).. (13)
<223> Aib

<220
<223> C R — OH

<400> 10

Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Xaa Gly Ser
1 5 10 15
<210> 11

211> 15

<212> PRT

213> NTLP%)(Artificial Sequence)

<220>
<223> N TJEFIMIUEEE : A T4 A LM (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N Kui— H

<2202

<221> MOD_RES

<222> (13).. (13)

<223> N-methyl-L-Alanine

<220>
<223> C AR — OH

<400> 11

Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Ser
1 5 10 15
<210> 12

211> 15

<212> PRT
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213> NTL%)(Artificial Sequence)

<220>
<223> NTJEFIIULEH : A T4 M (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N K - Ac

<220>
<223> C AKim — OH

<400> 12

Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Ser
1 5 10 15
<210> 13

211> 15

<212> PRT

213> NTL%)(Artificial Sequence)

220>
<223> NTJEHFU 8 : N L& IR (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K - H

220>

<221> MOD_RES
<222> (1).. (1)
<223> D-Isoleucine

<220>
<223> C AR — OH

<400> 13
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Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Ser
1 5 10 15

<210> 14

211> 15

<212> PRT

<213> NTJF#) (Artificial Sequence)

<220>
<223> NTJEFIIUEIH : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N Kim - H

<220>

<221> MOD_RES
<222> (1).. (1)
<223> L-NorValine

220>
<223> C AKum — OH

<400> 14

Val Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Ser
1 5 10 15
<210> 15

211> 15

<212> PRT

213> NTLP%) (Artificial Sequence)

<220>
<223> N TJEFIIUEEH : A T4 A LM (Description of Artificial Sequence:
Synthetic
peptide)

<220>
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<223> N Kim - H

220>

<221> MOD_RES
<222> (1).. (1)
<223> L-NorLeucine

220>
<223> C AKim — OH

<400> 15

Leu Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Ser
1 5 10 15
<210> 16

211> 15

<212> PRT

213> NTL%) (Artificial Sequence)

<2207
223> NTJEAH N TGz &8 (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N R - Ac

<220>
<223> C K — OH

<400> 16

Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly Ser
1 5 10 15
<210> 17

211> 15

<212> PRT

213> NTF%)(Artificial Sequence)

40



CN 104650212 A F % =* 10/41 77

<220>
223> NTJEHIIULEH : A T4 MaE M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N R - H

220>

<221> MOD_RES
<222> (1).. (1)
<223> D-Isoleucine

<220>
<223> C AR — OH

<400> 17

Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly Ser
1 5 10 15
<210> 18

211> 15

<212> PRT

213> NT%)(Artificial Sequence)

<220>
<223> NTJEFIIUEIH « A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K- H

<220>
<223> C AR — OH

<400> 18
Ile Gly Leu His Asp Pro Ser His Gly Thr Glu Pro Asn Gly Ser
1 5 10 15
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<210> 19
211> 15

<212> PRT

<213> NTLJF%)(Artificial Sequence)

<220>
223> NTJPARIVEH : N T4 e FE /8 (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N Kim - H

<220>
<223> C AR - OH

<400> 19

Ile Gly Leu His Asp Pro Ser Gln Gly Thr Leu Pro Asn Gly Ser
1 5 10 15
<210> 20

211> 15

<212> PRT

213> NTJ%%)(Artificial Sequence)

<220>
<223> NTJEFIIUEIH : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N Kim - H

<220>
<223> C AR — OH

<400> 20
Ile Gly Leu His Asp Pro Thr His Gly Thr Leu Pro Asn Gly Ser
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1 5 10 15

<210> 21

211> 15

<212> PRT

213> NT%)(Artificial Sequence)

<220>
<223> NTJEAIUEIH « A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K- H

<220>
<223> C AR — OH

<400> 21

Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly Glu
1 5 10 15
<210> 22

211> 15

<{212> PRT

213> NTJF%%)(Artificial Sequence)

<220>
<223> N TJEFIIUEIE : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K - H

<220>
<223> C AR~ OH

<400> 22
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Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly Lys
1 5 10 15

<210> 23

211> 15

<212> PRT

<213> NTJF#) (Artificial Sequence)

<220>
<223> NTJEFIIUEIH : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N Kim - H

<220>
<223> C R — OH

<400> 23

Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Lys
1 5 10 15
<210> 24

211> 15

<212> PRT

213> NTJF%)(Artificial Sequence)

<220>
<223> N TJEFIIUEH : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N Kim - H

220>
<223> C A — OH

44



CN 104650212 A F % =* 14/41 77

<400> 24

Ile Gly Leu His Asp Pro Ser His Gly Thr Glu Pro Ala Gly Ser
1 5 10 15
<210> 25

211> 15

<212> PRT

213> NTJ%%)(Artificial Sequence)

<220>
<223> N TJEFIIUEIH : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N Kim - H

<220>
<223> C AR — OH

<400> 25

Ile Gly Leu His Asp Pro Ser Gln Gly Thr Leu Pro Ala Gly Ser
1 5 10 15
<210> 26

211> 15

<212> PRT

213> NTFP%)(Artificial Sequence)

<220>
<223> N TJEFIIUEEH : A T4 AR (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K- H

220>
<223> C A — OH
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<400> 26
Ile Gly Leu His Asp Pro Thr His Gly Thr Leu Pro Ala Gly Ser
1 5 10 15

<210> 27

211> 15

<212> PRT

<213> NTJ¥# (Artificial Sequence)

<220>
<223> N TJEFIIUEIH : A T4 AW (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K- H

220>
<223> C Ay — OH

<400> 27
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Glu
1 5 10 15

<210> 28

211> 14

<212> PRT

213> NTJ¥4 (Artificial Sequence)

<220>
<223> N TJEFIIUEH : A T4 A LM (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K- H

<220>
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<223> C AR¥ — NH2

<400> 28
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly
1 5 10

<210> 29

211> 15

<212> PRT

<213> NTJ¥4 (Artificial Sequence)

<220>
<223> N TJEFIIUEEH : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K - Ac

220>
<223> C AKim — NH2

<400> 29

Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Ser
1 ) 10 15
<210> 30

211> 14

<212> PRT

213> NTLP%) (Artificial Sequence)

<220>
<223> N TJEFIMIUEEH : A T4 AR (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N EKuif — Ac
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220>
<223> C A¥mj — NH2

<400> 30

Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly
1 5 10

<210> 31

<211> 15

<212> PRT

213> NTLP%)(Artificial Sequence)

<220>
<223> N TJEFIIUEH : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K - Ac

220>
<223> C AKim — NH2

<400> 31

Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly Ser
1 5 10 15
<210> 32

211> 15

<212> PRT

213> NTLP%) (Artificial Sequence)

<220>
<223> N TJFEFIIUEEE : A T4 AR (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K - H
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<220>
<223> C AR¥i — NH2

<400> 32
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly Ser
1 5 10 15

<210> 33

211> 16

<212> PRT

<213> NTJ¥4 (Artificial Sequence)

<220>
<223> N TJEFIIUEE : A T4 A LM (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K - H

220>
<223> C AKum — OH

<400> 33
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly Ser Cys
1 5 10 15

<210> 34

211> 16

<212> PRT

<213> NTJ¥4 (Artificial Sequence)

<220>
<223> N TJEFIIUEEH : A T4 A LM (Description of Artificial Sequence:
Synthetic
peptide)

<220>
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<223> N K - Ac

220>
<223> C Aum - OH

<400> 34
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly Ser Cys
1 5 10 15

<210> 35

211> 16

<212> PRT

213> NTJ¥4 (Artificial Sequence)

<220>
<223> N TJEFIIUEEH : A T4 A LM (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N Rum - H

<220>
<223> C AR¥ij — NH2

<400> 35
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly Ser Cys
1 5 10 15

<210> 36

211> 16

<212> PRT

<213> NTJ¥4 (Artificial Sequence)

<220>
<223> NTJEFIMIUEEE : A T4 AL (Description of Artificial Sequence:
Synthetic
peptide)
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220>
<223> N EKuif — Ac

220>
<223> C AKim — NH2

<400> 36
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly Ser Cys
1 5 10 15

<210> 37

211> 15

<212> PRT

<213> NTJ¥4 (Artificial Sequence)

<220>
<223> N TJEFIIUEEE : A T4 AR (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N K — H

<220>
<223> C R — OH

<400> 37
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly Cys
1 5 10 15

<210> 38

211> 15

<212> PRT

<213> NTJ¥4 (Artificial Sequence)

<220>
<223> N TJEFIMIUEEH : A T4 REIEM (Description of Artificial Sequence:
Synthetic
peptide)
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<220>
<223> N R - Ac

<220
<223> C R — OH

<400> 38

Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly Cys
1 5 10 15
<210> 39

211> 15

<212> PRT

213> NTLP%)(Artificial Sequence)

<220>
<223> N TJEFIMIUEEE : A T4 A LM (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N Kui— H

220>
<223> C AR — NH2

<400> 39
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly Cys
1 5 10 15

<210> 40

211> 15

<212> PRT

<213> NTJ¥4 (Artificial Sequence)

<220>
<223> NTJEHIIULEH : A T4 ME M (Description of Artificial Sequence:
Synthetic
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peptide)

220>
<223> N K — Ac

<220>
<223> C R — NH2

<400> 40
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly Cys
1 5 10 15

<210> 41

211> 15

<212> PRT

<213> NTJ¥4 (Artificial Sequence)

<2205
<223> AN TJEHIIUEEE : A T4 R IEM (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N Kui— H

220>
<223> C AR — NH2

<400> 41
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Ser
1 5 10 15

<210> 42

211> 16

<212> PRT

<213> NTJ¥4 (Artificial Sequence)

<220
<223> NTJEHIIULEH : AT & M aE M (Description of Artificial Sequence:
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Synthetic
peptide)

220>
<223> N Kui— H

220>
<223> C AR — OH

<400> 42
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Ser Cys
1 5 10 15

<210> 43

211> 16

<212> PRT

<213> NTJ¥4 (Artificial Sequence)

<220>
<223> NTJEHIIULEH : AT & MaE M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N R — Ac

220>
<223> C AKim — OH

<400> 43
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Ser Cys
1 5 10 15

<210> 44

211> 16

<212> PRT

<213> NTLJ¥4 (Artificial Sequence)

<220>
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.?,
<223> NTJEFIUEEH : A T4 AL (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N Kui— H

220>
<223> C AR — NH2

<400> 44
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Ser Cys
1 5 10 15

<210> 45

211> 16

<212> PRT

213> NTJ¥4 (Artificial Sequence)

<2207
223> NTJEAH N TGz &8 (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N R - Ac

<220>
<223> C AR — NH2

<400> 45
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Ser Cys
1 5 10 15

<210> 46

211> 15

<212> PRT

213> NTF%)(Artificial Sequence)
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<220>
223> NTJEHIIULEH : A T4 MaE M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N R - H

220>
<223> C AKim — OH

<400> 46
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Cys
1 5 10 15

<210> 47

211> 15

<212> PRT

<213> NTLJ¥4 (Artificial Sequence)

220>
223> NT AU A T & s 3E 1 (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N K - Ac

220>
<223> C K — OH

<400> 47
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Cys
1 5 10 15

<210> 48

211> 15

<212> PRT

213> NTL%)(Artificial Sequence)
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<2207
223> ANT AU : N T4 e FE8E (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N K - H

<220>
<223> C AR — NH2

<400> 48
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Cys
1 5 10 15

<210> 49

211> 15

<212> PRT

213> NTF%)(Artificial Sequence)

220>
223> NTJEHEIULEH : N T4 e FEM (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N K - Ac

<220>
<223> C K — NH2

<400> 49
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly Cys
1 5 10 15

<210> 50
211> 15
<212> PRT
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213> NTL%)(Artificial Sequence)

<220>
<223> NTJEFIIULEH : A T4 M (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N Kim - H

<220>
<223> C AKim — OH

<400> 50
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Ala Gly Glu
1 5 10 15

<210> 51

211> 15

<212> PRT

213> NTL%)(Artificial Sequence)

220>
<223> NTJEHFU 8 : N L& IR (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K - H

<220>
<221> MOD_RES
<222> (13).. (13)
<223> Aib

<220>
<223> C AR — OH

<400> 51
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Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Xaa Gly Glu
1 5 10 15

<210> 52

211> 15

<212> PRT

<213> NTJF#) (Artificial Sequence)

<220>
<223> NTJEFIIUEIH : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K - Ac

<220>
<223> C R — OH

<400> 52
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Ala Gly Glu
1 5 10 15

<210> 53

211> 15

<212> PRT

<213> NTJ¥# (Artificial Sequence)

<220>
<223> N TJEFIIUEH : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N Kim - H

220>
<221> MOD_RES
<222> (1).. (1)
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<223> D-Isoleucine

220>
<223> C Aum - OH

<400> 53
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Ala Gly Glu
1 5 10 15

<210> 54

211> 15

<212> PRT

213> NTJ¥4 (Artificial Sequence)

<220>
<223> N TJEFIIUEEH : A T4 A LM (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N R - Ac

<220>
<223> C R — OH

<400> 54
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Asn Gly Glu
1 5 10 15

<210> 55

211> 15

<212> PRT

<213> NTJ¥4 (Artificial Sequence)

<220>
<223> NTJEFIMIUEEE : A T4 AL (Description of Artificial Sequence:
Synthetic
peptide)
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<220>
<223> N Kim - H

220>

<221> MOD_RES
<222> (1).. (1)
<223> D-Isoleucine

220>
<223> C AKim — OH

<400> 55
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Asn Gly Glu
1 5 10 15

<210> 56

211> 15

<212> PRT

<213> NTLJ¥4 (Artificial Sequence)

220>
223> NT AU A T & s 3E 1 (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N Kim - H

220>
<223> C K — OH

<400> 56
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Asn Gly Ser
1 5 10 15

<210> b7

211> 15

<212> PRT

213> NTL%)(Artificial Sequence)
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<2207
223> ANT AU : N T4 e FE8E (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N K - H

<220>
<223> C AKim — OH

<400> 57
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Ala Gly Ser
1 5 10 15

<210> 58

211> 15

<212> PRT

213> NTF%)(Artificial Sequence)

220>
223> NTJEHEIULEH : N T4 e FEM (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N K - H

<220>
<223> C AR — OH

<400> 58
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Leu Pro Asn Gly Glu
1 5 10 15

<210> 59
211> 15
<212> PRT
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213> NTL%)(Artificial Sequence)

<220>
<223> NTJEFIIULEH : A T4 M (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N Kim - H

<220>
<223> C AKim — OH

<400> 59
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Leu Pro Ala Gly Glu
1 5 10 15

<210> 60

211> 14

<212> PRT

213> NTL%)(Artificial Sequence)

220>
<223> NTJEHFU 8 : N L& IR (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K - Ac

<220>
<223> C K — NH2

<400> 60

Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Ala Gly
1 5 10

<210> 61

<211> 15
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<212> PRT
213> NTLTF%)(Artificial Sequence)

220>
223> NTJEHEIULEH : N T4 R FEME (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N K - Ac

<220>
<223> C K — NH2

<400> 61
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Asn Gly Glu
1 5 10 15

<210> 62

211> 15

<212> PRT

213> NTFH)(Artificial Sequence)

<220
223> NTJPAIVEH : N T4 e FE /8 (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N K - Ac

<220>
<223> C AR¥m — NH2

<400> 62

Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Ala Gly Glu
1 5 10 15
<210> 63
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211> 15
<212> PRT
213> NTF4)(Artificial Sequence)

220>
<223> NTJFHFU 8 : N L& aE FEME (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K - H

<220>
<223> C AR — NH2

<400> 63
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Asn Gly Glu
1 5 10 15

<210> 64
211> 15

<212> PRT

<213> ANTLJF%)(Artificial Sequence)

<220>
223> NTJPAIUEH : AN T4 e FE /8 (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K - H

<220>
<223> C AR — OH

<400> 64
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Asn Gly Cys
1 5 10 15
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<210> 65

211> 15

<212> PRT

213> NT4)(Artificial Sequence)

<2200
223> NT AV : N T4 e FE /% (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K - Ac

<220>
<223> C AR — OH

<400> 65
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Asn Gly Cys
1 5 10 15

<210> 66
211> 15

<212> PRT

213> NTJ¥%)(Artificial Sequence)

<220>
<223> NTJEFIIUEIH « A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K- H

<220>
<223> C R — NH2

<400> 66
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Asn Gly Cys
1 5 10 15
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<210> 67
211> 15

<212> PRT

<213> NTLJF%)(Artificial Sequence)

<220>
223> NTJPARIVEH : N T4 e FE /8 (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N Kim - Ac

<220>
<223> C AR — NH2

<400> 67
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Asn Gly Cys
1 5 10 15

<210> 68

211> 15

<212> PRT

213> NTJ¥4) (Artificial Sequence)

<220>
<223> NTJEFIIUEIH : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N Kim - H

<220>
<223> C AR — NH2

<400> 68
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Ala Gly Glu
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1 5 10 15

<210> 69

211> 15

<212> PRT

213> NT%)(Artificial Sequence)

<220>
<223> NTJEAIUEIH « A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K- H

<220>
<223> C AR — OH

<400> 69
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Ala Gly Cys
1 5 10 15

<210> 70

211> 15

<212> PRT

213> NTJ¥4 (Artificial Sequence)

<220>
<223> N TJEFIIUEIE : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K - Ac

<220>
<223> C AR~ OH

<400> 70
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Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Ala Gly Cys
1 5 10 15

<210> 71

211> 15

<212> PRT

<213> NTJF#) (Artificial Sequence)

<220>
<223> NTJEFIIUEIH : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N Kim - H

<220>
<223> C R — NH2

<400> 71
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Ala Gly Cys
1 5 10 15

<210> 72

211> 15

<212> PRT

<213> NTJ¥# (Artificial Sequence)

<220>
<223> N TJEFIIUEH : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<220>
<223> N K - Ac

220>
<223> C A¥mj — NH2
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<400> 72
Ile Gly Leu His Asp Pro Thr Gln Gly Thr Glu Pro Ala Gly Cys
1 5 10 15

<210> 73

211> 14

<212> PRT

<213> NTJ¥# (Artificial Sequence)

<220>
<223> N TJEFIIUEIH : A T4 A M (Description of Artificial Sequence:
Synthetic
peptide)

<400> 73
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Ala Gly
1 5 10

<210> 74
211> 14
<212> PRT
213> NT%)(Artificial Sequence)

<220
223> NTJPAIVEH : N T4 e FE /8 (Description of Artificial Sequence:
Synthetic
peptide)

<400> 74
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly
1 5 10

<210> 75

211> 14

<212> PRT

<213> NTJ¥4 (Artificial Sequence)

<220
<223> NTJEHIIULEH : AT & M aE M (Description of Artificial Sequence:
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Synthetic
peptide)

220>
<223> N K — Ac

<400> 75
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly
1 5 10

<210> 76

211> 14

<212> PRT

<213> NTJ¥4 (Artificial Sequence)

<220>
<223> N TJEFIIUEEE : A T4 AR (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> C AKim — NH2

<400> 76
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly
1 5 10

<210> 77

211> 14

<212> PRT

213> NTJ¥4 (Artificial Sequence)

<220>
<223> N TJFEFIIUEEE : A T4 AR (Description of Artificial Sequence:
Synthetic
peptide)

220>
<223> N A — Ac
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<220>
<223> C AR¥i — NH2

<400> 77
Ile Gly Leu His Asp Pro Ser His Gly Thr Leu Pro Asn Gly
1 5 10
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120 7
100
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60
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R 40
20
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0 4 8 12 16 20 24
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_ 100
s
3 80
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§ 60
¥ st 12
40 - fik 29
...-..Bj‘( 16
20 —® - [k 31
—ik 1
0
0 30 60 90 120 150 180 210 240
WENE G
K 2
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120
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ﬁ \-.. ‘A ol K16
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e T e,
"““"*"m*u- """"""" '
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g 80 . T ———
 al \ —
®” 60 | -
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40 Y
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g - - 50 120
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% R (%)

40
20 -
0
0 30 60 90 120 150 180 210 240
R P
Kl 5

¥ p<0.01vs. 1.5mM: $$ p<0.01 vs. 12mM+GLP-1
#p<0.05vs. 12 mbd, # # p=<0.01 va 12mM

1004

BESE 3w Enhgm)
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i M B

B

4/5 1T

EICH ¥ H

EICH) T

1 &

RN

%%

8 mm ok o BB 4, O RN, % B & neb
B 51 25mg/kgdd, B2 TEEST, B RRE B Ik n=5
k16 25mgrkgél, % TIEST, G REZ W ik n=5
k12 25mgrkgéll, B REST, B REZL T W n=5
6 K29 2.5mglkgé , Fz TNEESE . BREE W K n=5
k31 2.5mglkg#l, B T4, & A4 &Ik n=5

*p<0.05, **p<0.01, ***p<0.001 vs. 4 BELK % B 20
#p<0.05 vs. ik 1 25mg/kg#l

K 7A

B AWk oo A, g MR, 87 IR ns5
Bl k1 25mglkgl s Bz REES, &EREZH B R n=5
16 25mglkgdl, B N H,

0.15-

o)

0.10-

0.05

0.00-

W12 2.5mglkgdE, B TS,
k29 2.5mglkgfl, B TNER

B R W IR n=5
B REZ W W n=5
B RE O n=5

f31 2.5mglkgédl, B TEESRY . B REH W Jkn=5
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ASRLINSANTETNLNNEN
ISRV INENNIVANNNS

N
N
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N
Al

N
N N AL LA LSRR ANY

AN

*
%
*

*p<0.05, **p<0.01, **p<0.001 vs. 4 FiHhk % I 4
#0<0.05 vs. iK1 25mg/kgZl

K| 7B

76



CON 104650212 A W BB B M 5/5 71

K 7C
804
Em K O A, B VRS, B REE W K n=6
Q EE k1 12.5mglkgdl, B TS, 8 A W K n=6
& BK12 0.125mglkgdl, B TES, B REA W Kk n=6
§ BRI fk31 0.125mglkgdl, & FrEH, 8 A W K n=6
=
g
®
B 51 fsss
Ve
S
QQ
S

B EFb(m?)

Kl 8
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