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Hol 33: 7712, GLP-1 # GIP T84 Z 5 &4 & ztE
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ALAE S SR A AAAARJN AR AE AR 1A H A glow, 4
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GLP-1 (Glucagon-like peptide-1) 2 GIP (Glucose-dependent insuliontropic
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2 45 9 vx A Holsh= =2tk 2 F 7T (Glucagon) # 7ol A
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GLP-1} T 0] 4] 412/ ol) 245 vro} Yol ¥]3= 914 T2 o] shtel
GIP= &9 K Al E 278 8] 5= 427) ofv| A4t o 2 A ¥l S 210 J A
A Fo] EH o AN 5 #uIE S50 IY HES

Z]
T 71
T 716 & sty GLP-19] &4 T7F a3}, e 5 a3

SRS B AR B A, 2w 54 Ay 5o 9o ® dJo]
Qo x) 7] Al2FeA FH el A A E T 7T (ol Alaste] SElmlS
poletel 2RasE PERES FuaR U +22 44 FEA Folt
kg st Wk ol e}, RIS @9 A a ) o] 9 HE 3} Alghol A g
A8 L XA o] & 25 7] 2] 3HA| (hormone sensitive lipase) S
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[15]
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[19]
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[22]

[23]

A A A Al E F3 E ol X AL (energy expenditudre) E =71 51
5

X B2 AZA ) 8}EX} s At7F kel Al e = A 9 Uﬂl GLP- lﬂr of
50% =2 ol AL v A FAFAL S 7R = bl = o (lizard venom) 2 & F-E
5o A= A -4 (exendin-4) GA| & A 3bof| thet x| & A 2 A 2] 7)juto]
28 Folv), eyt A 74A] Boarg vhol] wh=A GLP-13 S AlH-45 AFE-%F

A 7A e AG FAE o2 R M 27 R& F RS A 7 E A ek
Aoz L&A v} (Syed YY., Drugs., 2015 Jul;75(10):1141-52).

E, AF A R SO R AL GLP-1 710 A B9 et 2 A
GLP-1 =& A o} S F 7kt &4 &&ell && 7HA = o) 5 &3 A (dual
agonist)©l] T g A7} X3 ¥ o) $kom 7]&E GLP-1 W5 X 8 A| B} & F7k<t
TgA4 9 g o7 A7 49dhe] B a1% It} (Jonathan W et al., Nat
Chem Bio., 2009 Oct(5);749-757).

o] 710 tlste] H<Z GLP-1, GIP, 237} A A =8 Ao TA|o] &4 & 2=
Az A A (triple agonist)©l] #gF A SO A = Y T2 S WElste] 24 S

A2 s sk Y ElE ) El THA -1V (dipeptidyl peptidase-IV, DPP-1IV)el| tf] $t

O

A S Zo|BF o] ik A& X Zhslal 54 9]0l o} A 7] & F=7138)¢]
W77 & S71shE e o] 218l ¥ v} @) © 1) (Finan B et al., Nat Med., 2015

Jan;21(1):27-36), 37FA] T} & 84| o] @A) a2 o] w4 o, tpefst
H)-go] B85 2= AbF 2AAAE R o5 £330

oo, 9 24 R AT AL AHE THAUA L, TR 27 R 42
vk &2 ¢k o, GLP-13 GIP, 12|31 & 7}51 TEAE =
st A = AE AFE EE e B aAo] T

P}

T3 GLP-1, GIP, =772 -8 A o] o gk &4 3} vl &-o] thafgk &4 o 7
AAl 752 At 7Y, s E A8 GLP-1 2 GIPY] 42

| At d oz ZF7kete] 842 gol AlFda a9 % AT

A%Ho] B} & BAo|u, GLP-1, GIP, @ %72 259 &4 o]

of A5 A aH7F & Edo] AtE ool 3 g o] gl Tl 9l

L3 GLP-1, GIP, 18] a1 FF7F2-& A A U] e+ A o] wtol Q1 Ao X854
BE2 A8 A 51523 B vld Foldof 5= @ o] At
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[41]

[42]

o] AR A
713 A

Bk o] sjto] B2 FF I 4284, GLP-1 (Glucagon-like peptide-1)
84|, ¥ GIP (Glucose-dependent insuliontropic polypeptide) <=8 A ol i) &l
e 2=, JEtol =9 A A E Al g8k Aot

e OE 542 4V A3 E sk S S L E =, A
S EdEEE ¥oek= W, 2 AV HY Rl LEE = ol E
Fobsh= WE B E3Hehs WA A & Al 8k Aot

g ol thE 542 AV ARA S £k 2 =& ATk slolv

Wb o] i UhE BH e Y] AFA i o B R 24 B2 0|2
Q= sz Aol Fol sz YA E E3shs, 7] AT A = ol & E9shs
2 Eol A sk Aol A5 WS AlE ek Aotk

oy o] I U E HA & okA o] A kol ARgEHY] 98 V] AFA = o]
2AAEY ERE ATstE Aotk

A HE
&7 HAE s dstr] #gt ¥ dg o] st el = F Ik 8- A, GLP-1
] =i
_"

(Glucagon-like peptlde DT84, ¥ (Glucose-dependent insuliontropic

& GIP
polypeptide) =8 A ol thal] A& zki=, Felo| =9 AFA o],
shupo] RA| ol A, A7) AR 6] 3ebA] 1E BAE =, AFA Q) Al
E7 o= )
(3} 1]
X-La-F
o171 A,
=, 27 8 A, GLP-1 -84, 2 GIP ~&-A ol &l &4d& 2=,
E“E‘rol = o]aL;
L&, @7 o],
ai=, 0 = A groly, thetkazt 2 o) ), Zh7h o] L& A & 5 4ol i
F&, X9 B & S22 4 = B2 4.

s R

rl

b}

e FANEA, 4] Xz B FEAE ALoIA Aol Bt o] el
o}u| h-4tef] *] Zk(substitution), 57 Faddition), #l| A (deletion), <=2} (modification) %
ol 59| ZJ O o] FoX|= ol A AElE Wgo] dojt, dAH SF7H1Y
olg @ 10 A& EA o7 s,

& A o 2 A, A7) 71 = o} v A D& H 3 GLP-1, A 13 GIP,
T AAY A4 ol =ik Ao A FeflE = AL EH =2 g,
2 A 2 A, ZV] Xi= 8] Ak 12 BAH = op| =4k A E g
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[44]
[45]
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[47]
[48]
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[50]
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[53]

[54]
[55]

[56]

[57]
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[60]
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[64]

[65]

28k feto| ]l As 5 o= gt

Xaal-Xaa2-Xaa3-Gly-Thr-Phe-Xaa7-Ser-Asp-XaalO-Ser-Xaal2-Xaal3-Xaal4-Xaa
15-Xaal6-Xaal7-Xaal8-Xaal9-Xaa20-Xaa21-Phe-Xaa23-Xaa24-Trp-Leu-Xaa27-Xaa
28-Xaa29-Xaa30-R1 (Y52 [, A9 3 103)

7] AubA] 1) A,

Xaal-& 8| 2~E| ¥ (His, H), 4-ol ]t} ZolAl € (CA), == Bl 24 (Tyr, Y)©] aL,

Xaa2 =8 A (Gly, G), &3}-v e -=F 4 =& Aib (aminoisobutyric
acid)°| ™,

Xaa3< = F 84 (Glu, B) £ &Y (Gln, Q)©] AL,

Xaa7S Ed 2.4 (Thr, T) T3 o] 274 (Ile, o] H,

Xaal0> 72 (Leu, L), El 221 (Tyr, Y), 2121 (Lys, K), A|Z~E]<] (Cys, C), T+
bkl (Val, V)ol i,

Xaal2+ 2l Al (Lys, K), A& (Ser, S), =& ] A4 (Ile, D],

Xaal32 ZFEH (Gln, Q), Bl &A1 (Tyr, Y), €& (Ala, A), B3= Al 2SI
(Cys, ©)°l aL,

Xaald= 72 (Leu, L), W E] 11 (Met, M), H=+= E] 241 (Tyr, Y)°]H,

Xaal5+= Al 2~ H| Sl (Cys, €), o} =2 E AL (Asp, D), & F 84 (Glu, E), £+
21 (Leu, L)°] ™,

Xaal6- =2l Al (Gly, G), &=FF4t (Glu, E), 2= Al & (Ser, S)©] 1L,

Xaal7-& FFE (Gln, Q), ©F2719 (Arg, R), ©] 2F4] (Ile, 1), &F B 4F (Glu,
E), Al Z2H| Q] (Cys, C), &= 221 (Lys, K)o]H,

Xaal82 &b (Ala, A), FFEH (Gln, Q), °F2714 (Arg, R), == 3] ~E W
(His, H)o] 32,

Xaal9i= 2k (Ala, A), FFEH (Gln, Q), A1 2221 (Cys, C), = ¢ (Val,
VvyolH,

Xaa20-2 # A (Lys, K), 5B (Gln, Q), == o} 2714 (Arg, R)©] L,

Xaa2lS = F 84 (Gly, E), & FEH (Gln, Q), 72! (Leu, L), Al Z=H| <! (Cys, C),
= ol = ESl (Asp, D)o,

Xaa232 o] A FAl (Tle, ) BE3= ¥ (Val, V)] L,

Xaa24+= 2k (Ala, A), FFEH (Gln, Q), A1 2= E 21 (Cys, O), o}~ u&t7]
(Asn, N), o} =32 E AL (Asp, D), == = F 54 (Glu, E)o|H,

Xaa27-& 2 (Val, V), 721 (Leu, L), 121 (Lys, K), == W E] 2. (Met,
M)©] L,

Xaa28-> Al 2~ H| Q1 (Cys, C), 21 A1 (Lys, K), &€&l (Ala, A), o} =321 (Asn, N),
Ei= ol A upE E AL (Asp, D)o)W,

Xaa29+= Al 22 H| QI (Cys, ©), = &4 (Gly, G), &FEH (Gln, Q), Ed 2. (Thr,
T), & F ¥4} (Glu, E), =3 3] 2B 9 (His, H)°| L,

Xaa30-> A| 22 H| 2] (Cys, C), =24 (Gly, G), 2]2] (Lys, K), T+ 3] 2~ E]  (His,
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[66]
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o0 ~1 N DN B~ W O O o0 N1 N B

— /= o/ /=
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0~ N D B W N =

Hyo| v, F-E A5,

R1-& A 22H| €] (Cys, C), GKKNDWKHNIT (4 €™ % 106), m-SSGAPPPS-n

(LI 107), = m-SSGQPPPS-n (A DM & 108)°] 7 o}, &4 &,

o] 7] A,
m- -Cys-, -Pro-, &= -Gly-Pro-©] 37,
n -Cys-, -Gly-, -Ser-, == -His-Gly-©| 7 o}, ¥-2 4] 3},

G2 Ao 2 A,

AF7] AHkA 19| A Xaalds= 74 == W E o], Xaals+= A ~E €],
of A2 EALL B {AIQI Al g & o =2 st}

OH& A e 2 A,
7] AubA] 1) A,
Xaa2= S84, Gdah-wd-=FEHA, BEi= Ajbo] AL,

Xaa7-> Ed o],

Xaal0-= E| 24, A 2~ Q1, = gl o] al,

Xaal2i= ¢ Al L= o] &AFFAloly,

Xaal3< B 24, defd, SFebRl, = A 2 HQlo] AL,

Xaalds=z F4l, A2 HIQL, iz W E 2. o,

Xaal5+ Al 2=H|QL, 74, S F AL & of Aut 2 ELlo] aT,

Xaal7-> = F B, o 2714, o] 274, Al 2~ HIQLL, & F 8L T gl AloH,
Xaal8- ¢ebd, S F e, of 27|, 3= 3] ~E| o] a1,

Xaal9& &b, = FER, -, i Al 2 H Lo,

Xaa20-> 2] 4], o}l 27|, = = FEpRl o] a1,

Xaa2l-> = F g4 S 78, AL A 2~ H QL B ol A g2 E Lol
Xaa23-Z o| AFA = weo|a

Xaa24+= Al 2~HQL, &Eld, = F e, ol A~ v el S F 84, e

-

o} 225k 2 E 4ol ],

Xaa27< 4l HEa= AR Al 53 o= g

Xaa7-> Ed o],

Xaal0-= E| 24, A 2~ Q1, = gl o] al,
Xaal2i= ¢ Al L= o] &AFFAloly,

Xaal32 E|Z2A], defd, == Al 2 H|Qlo]aL,
Xaaldi= A = W E o],

Xaal5+= Al 2=H|Ql Hi= of A0 2 EALo] 4l
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[100]  Xaal7-> 2FEH, o} 27]H, o] & FAL Al 29, = g 2lo)H,
[101]  Xaal8& &by, of 27|, Bi= 3] ~E| o] a1,

[102]  Xaal9i= &by, S5, = Al 2~ Ql o),
[103]  Xaa202 g]4 = FFEpvlo]ar,
[104]  Xaa2l& = F 54 A[2H|Ql, Bi= of 20 2 Edbo| 1,
[105]  Xaa232 whelo]ar,
[106] Xaa24+= &b, S FEFY, Al 2R, ol A~ uhel]) IR ol Aup 2 EL4lo] |
[107]  Xaa27-> FA = 2R AL 53 o & g,
[108]
[109] E A 2 A,
[110] 7] UHE2A] 1o A,
[111]  Xaa2v &ab-w &= F A = Aibol AL,
[112] Xaa7& Edoydo|,
[113]  Xaal0& Bl &2 == A~ ¢lo] oL,
[114] Xaal2i= 2 Al T o] A Alo)
[115]  Xaal3< B2, defd, == Al 2~H|Qlo] AL,
[116]  Xaald= 72 =& HE o],
[117]  Xaal5+ Al 2=HQl iz ol AT 2 EAlo] 5,
[118]  Xaal62 FFEAlko]H,
[119]  Xaal7- oF=27]Y, o] &7l Al 2= H|Q), 3= g4l o] o,
[120]  Xaal8& &y, of 27|, Bi= 3] ~E| o],
[121]  Xaal9i= &ebd, S50, == Al 2~ Ql o)L,
[122]  Xaa202 @4 = FFEvloln,
[123]  Xaa2l& & F 8L &= of A2 EAlo] Al
[124]  Xaa23& wh& o),
[125]  Xaa24+= = FEH, o} ~0hehy], 4= o Agp 2 E o] ol
[126]  Xaa27& FAlo|w,
[127]  Xaa28& A|&H|QL, ebyd, o} Auhe}r], s of A2 BRI A1S 53 o7
Ela=y
[128]
[129] E A ol 2 A,
[130] 7] LHE2A] 1o A,
[131] Xaal-2 8] ~E| W HEi= 4-0]n|t} 2ol A | o] a1,
[132] Xaa2+= bW E-SF A = Aibo 1,
[133]  Xaa3& FFEpvlo]ar,
[134] Xaa7& Ed ooy,
[135]  XaalQ2 E]&2Alo]al,
|

[136

Xaal2+= o] A FAlo]y,
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[137]  Xaal3 &efud 5= Al 2| Qlo] ol
[138] Xaaldi= W E] Qo]
[139]  Xaal5+= ofA~up= EAlo]al,
[140]  Xaal62 ZFEAlo]H,
[141]  Xaal7& o] AFA &= gl ilo]ar,
[142]  Xaal8& &efyd = 8] ~E[HolH,
[143]  Xaal9i= & FEFR Hi= Al 2|l o] A,
[144] Xaa20- 2] ylo],
[145]  Xaa2lZ o} AT 2 EAlo]al,
[146] Xaa23-> Weloy,
[147] Xaa24i= o}~ yhe}7lo] ar,
[148] Xaa27-> 410,
[149]  Xaa282 ¢l Ei= ofxylE)zlo)al,
[150]  Xaa29+= & FER E= EF oo,
[151]  Xaa30-> Al Z~H|Ql Hi= g Alo| A, BEA 8= A& 53 0= gt}
[152]
[153] & FA ) ZA,
[154] 7371 LHb2] 1) A,
[155]  Xaa2+ =2, Eah-vE-=F 84, = AibolH,
[156]  Xaa3> &FE}HI0)aL,
[157] Xaa72 Ed 2 ylo]y,
[158]  Xaal0 E]ZAl Al 2~H|Ql, = vkl o a1,
[159] Xaal2i= g 3lo),
[160] Xaal3-& Bl 2 Alo] a1,
[161]  Xaald:= FAlo|H,
[162]  Xaal5i= o} AT} 2 EAlo]y,
[163]  Xaal6> =84l 2584k = Aldlo|a,
[164]  Xaal7-& =FEHE, o} 27|, Al Q] = gl 2lo]H,
[165]  Xaal8Z &by, o} =27, = 3] ~E|Ho]aL,
[166]  Xaal9+ ¢ehyd Hi= SFEMRl o],
[167]  Xaa20-2 2|4l iz FFEylo]ar,
[168] Xaa2l-& = F T2k A 2 HQ), = of Aul 2 Eflo],
[169]  Xaa232 whelo]ar,
[170]  Xaa24i= &ebd, S50, s Al 2~ EHQl o),
[171] Xaa27-S FAl = g Alo]ar,
[172]  Xaa29+= =22, =F e, EF ey, B 3| AE U AL 54 o7 gt}
[173]

I

[174 CLE A 2 A,
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(1751 371 X3z 8h7] ARk 25 FA 5= opn imak M A& 298k flEto] =9l
Ag 5Ho= vk

[176] Xaal-Xaa2-GlIn-Gly-Thr-Phe-Thr-Ser-Asp-Xaal0-Ser-Lys-Xaal3-Xaal4-Xaal5-Xa
al6-Xaal7-Xaal8-Xaal9-Xaa20-Xaa2l-Phe-Xaa23-Xaa24-Trp-Leu-Leu-Xaa28-Xaa2
9-Xaa30-Xaa31- Ser-Ser-Gly-Gln-Pro-Pro-Pro-Ser-Xaa40 (G2 2, L HZ 104)

[177] 7371 2lellA,
[178]  XaalZ 4-olv|thzolAlE, 3] ~E|d, = Bl 2 Alo] a1,
[179]  Xaa2¥& S84, ¢a-vE-2F 84, = Aibo] T,
[180]  XaalO0-& B2 Al Ei= A A ¢lo] oL,
[181]  Xaal3& &efud, SFEFY, Bl 24], = Al 2| Qlo]H,
[182]  Xaald= 721, WlE| &, &= Bl 2 4o a1,
[183]  Xaal5i o} An 2 EA F2EAL = FAlo|y,
[184]  Xaal6> =84, 2584k = Aldlola,
[185]  Xaal7-Z =FEH, o} =71, o] 74l = FFAL A 2~H|Ql, = gl ilo)H,
[186]  Xaal8Z &efdd, & FER, o} 27|y, 5= 3] ~E|Ho| AL,
[187]  Xaal9+ ¢ebd, S FEFRL Al 2HIQL, = whelo] ),
[188]  Xaa20Z €]], &F B, = ol 27| o] ar,
[189] Xaa2l-< A2 H| QL & F 54 S 78N, 74l B ol A= E Lo,
[190]  Xaa232 o] AFAl iz whalo]ar,
[191]  Xaa24+= Al 2=HQ, &efd, SF Y, of~uheb ], = 2 eto] ),
[192]  Xaa28-Z Al Al Z=EIQ), o} A3}y, i o} ~uf 2 ELflo] a1,
[193]  Xaa29+= =84, & FER, A ~HQ, = 3] ~ElH o,
[194]  Xaa30-> Al=H|Q, 284, €]l = 3] ~E|d ol L,
[195]  Xaa3lS ZE& L= A 2E] 2o,
[196]  Xaad0& A2~ ¢lo] A}, B& A3},
[197]
[198] & FA o 2, A7] Auk2] 20 A,
[199]  Xaal3& &efdd, Bl 24, = Al 2| ]lo] Al
[200]  Xaal53 o} AT E EA L= R ERAo] ),
[201]  Xaal7& = FEH, o} 27|, Al Q] = gl alo]al,
[202]  Xaal8& &y, of 27|, HEi= 3] ~E|[ o],
[203] Xaa2l-> Al Z=H|Ql, & F 84 S F B, iz ol ~u 2 E Lo 51,
[204]  Xaa23& o] AFA i delo|,
[205]  Xaa24i= A|=H|Ql, S FEM, = o}~ uEkglo] 4,
[206]  Xaa28-& A|&EH|QL, o} ~3heh], = o A gt 2 E Lol
[207]  Xaa29+= & FEFR, A Z~HQL, = 3] ~E]H ol AL,
[208]  Xaa30-2 A]2E|Cl, Al = B AWl AL EX o7 Fr)
|

[209
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[210]

[211]

[212
[213
(214
[215
[216
[21
[218
[219
[220
[221
[222
[223
[224
[225
[226
[227

~J

e e e e e e e e e e e e e b e

[228]
[229]

[230]
[231]

[232]
[233]

tE A B2A, 37] X 8] Ak 39] ofn| A A DS E3tek=
&k

Xaal-Xaa2-GlIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Xaal3-Leu-Asp-Glu-Xaal7
-Xaal8-Xaal9-Lys-Xaa21-Phe-Val-Xaa24-Trp-Leu-Leu-Xaa28-Xaa29-Xaa30-Xaa31-
Ser-Ser-Gly-Gln-Pro-Pro-Pro-Ser-Xaad0 (2 ¥4 3, A A % 105),

371 ARk 30 A,

Xaal< 3| 2~ W HE= B2 Alo] L,

Xaa2+= & op-v|d-=F /AT iz AibolH,

Xaal3-> ¢hebd, B2 4] i Al 2~ H|Qlo] AL,

Xaal7-2 o} 27|, Al 2~ H| Q1 = g]alo] ),

Xaal82 ¢ojy = ol=27]do] a1,

Xaal9: &ofy = Al ~H 2oy,

Xaa2l> S FHA E= o ~vp 2 EAbo] a1

Xaa24:+= = FEMY WEi= o} A mpe}ylo)y,

Xaa28- Al 2~H|Ql Hi= of ~np 2 E Aol 4,

Xaa29:= A 2H|Q, 3| AE| W, = & F el o)y,

Xaa3lS T EH = Al Aoy,
T

Xaad02 Al ~E|Ql E= BEA) 5k

& A o 24, 7] R1-2 A 2:EH| 9], GKKNDWKHNIT (X € & 106),
CSSGQPPPS (X € % 109), GPSSGAPPPS (4 € < 110), GPSSGAPPPSC
(LM I 111), PSSGAPPPS (A @M T 112), PSSGAPPPSG (A ¥ T 113),
PSSGAPPPSHG (4 €™ % 114), PSSGAPPPSS (A €™ % 115), PSSGQPPPS
(K1 Z 116), == PSSGQPPPSC (M E 5 117)0] 7, &4 ah= A&
Ex o= 3}

ohE A2, 7] Qukol A NTEh o 2 ] 164 obv] wealk ot 20W

=
R EREE RN

& T A 24, 7] P W2} S 3A, ARAL e 2 H E, SRR E o] 9
G, dRnl A e, 57 oln At A A o] v ] o] A, A, FA
@, FeRn 2924, A4 W) 2824, wEd Lefo| =, so]Ha vy,

E @ 23 H(Transferrin), AF7FeFo] =(saccharide), 3l 3¢, @ dgt gl o &2
o] Fo X ol A e E = A& 53 o7 g}
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[234]
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mﬂlﬁ ol m% ;emﬂlﬁ | |~y oy o] o Wy <o
ﬂVIHIO 'O ‘ﬂl M] ﬂLﬂVIHfO O# ﬂuloxﬁ J:NO#IAOE ﬂullzrl%
Y i o 2 @ e i M aﬂ Nl JA A _1%_
Iy ) Iy 0 Boop B o
Tree % ¥ ool IEZeR L FE gRE mov
BE w5 e Ty sy pIT mar T2
R B S S WETT S o B mRT TR
W ol R o < 9 T B O T e X2
= = o - o= H oo W %o — 2 zm
o T wir © S < = oy o T wir oy R N TR Nlo >
<= K oy DU — "m0 Mx ) a <= K oy i on Bk T 8 b 0 o Mo
Ty x g O g¥maxw o g gk FTgl
W= o -l ERmea o B oo bR D e o

S 0 3 0 | = n o 0 3 i N~ N ool X o<
i o M 8 WS W oW A R A Y T
FEOwm g o wood wTEEZA® T Lo Lawdg oW
oL ™ T No T 1) Tl — RO iy TR ™ T N Hi T ogn N (oS Njo or ma
Mo HP T " By No HP T OB oM Tg T
Ho ot JE X ) ) ol i o} Ho ot JE X ol 0% 1H o < < B
0 q T [ i1 gk o 10 ) q h - W A W o N TR E
RugE TN RN SRuUgH RooaE wer §ogE
PAlAGL o oL RBAGL T opT® R R

PRI E E J o A S L R T I - S
=0 RS = ! r e 1 = ) = LN
Tl E o o M ® WP OE oy R Fm o g 2
MeWn = = zX® z¥z¥P1 = W3 txgdg®
Hals = ® ®27% w¥sghks & $EF arwm®rpp
xS o o RN ARSI o TN moru S
P o o o ®M oM oy BT owma g
TR o g o g wmw B o N g g EF D
Mo TR No T Mo TR <0 Ur © o do ®
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[236
[237
[238
[239
[240
[241
[242]
[243]
[244]
[245]
[246]
[247]
[248]
[249]
[250
[251]
[252]

[253]
[254]
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F3oh= 24 =0l B s 28-S A Rsh= ot

[255]  shubel A=A, 37] D32 AL S5l AE SR Fr

[256]

[257] 2 @S sk v G oAl Azl AL&EEY] 918 3] AEA
Ei= ol & 23ehs 2=l &5l

[258]  dhukel FAll=A, FY] Al A TFar e ol EE A wdd A
Ex o= g}

[259]
w4y o] 5y

ja

[260] g wE At SAAA Y A& AdA = = F7E 84, GLP-1
(Glucagon-like peptide-1) 58 A, 2 GIP (Glucose-dependent insuliontropic
polypeptide) <=-& Al ol] sl &4 & 7HA, thAlEFat o] X 7ol 484 5= ATt

[261]

[262] % 1&, X Aol & F3H| Rt F= Bl (vpg-2)ol AbE A A o A4

AAE 24 13], 28U T8t &¢h 2d @9 & nhg-~ 9] Al SR E

[263]
[264] =23, 2AW Ao E Fehv|g T E B (k2o A S A A &5

H —O
28Uk F-oehi= Feh 20 el o] mpg-2s o) AR AR

B

[265]  olstell A=, & s J

[266]  FHH, LR1A WA H = e A
Fefel = A -8d 4 2l °l
g el Wael] £ttt Egh, Bh] V] mH i A A Q) Azl

i3

IN
iz
jg

[267]

[268] 2P AA kg o], A A A 08 EASh= ol Akl thEk B4 13-4}
A 3372 L= AREE R ol 2} Ajb (a-0F 1] o] A Bl 241, Sar
(N-methylglycine), &3} &= F 24 (a-methyl-glutamic acid) &2 22 t}&
ofr] iAol th3l AwtA S = 3-8 ¥ 5= 37 A L =TF AN E O S &

A Ao A oFe & 5 o} H] Ak TUPAC-TUB " 1 W ol] whe} 7] 4] 5 A ).

[269]

[270]  <Ed Ala, A o274 Arg, R
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[271] o} 2~ 3}g}71 Asn, N o} =20} Z E A Asp, D

[272] A Z22E]¢l Cys, C FFE4Glu, E

[273] =FEF Gln, Q #2121 Gly, G

[274] 3] 2~E] ' His, H ©| A FA Tle, I

[275] 21 Leu, L #]2] Lys, K

[276] 1w E] 2.3 Met, M 3| d &2} Phe, F

[277] 2 =% Pro, P Al ¥ Ser, S

[278] EYY Thr, TEHEY Trp, W

[279] E]Z 2] Tyr, Y =& Val, V

[280]

[281] w2 TAsky] 9§ s SFHlE = F 7 8 A, GLP-1
(Glucagon-like peptlde 1) &4, 2 GIP (Glucose-dependent insuliontropic
polypeptide) =& A ol thsl] A& Z+=, fefo| = o] A3AH & A&,

[282]

[283] & oA 7] 77 &4, GLP-1 84, 2 GIP ? Aol ﬂ% &
A zh= FElo| = o] A% =, 577 84, GLP-1 =84, 2 GIP
T A ol el A& 2he flEfo] 2o o] o] AYA %ﬁﬂ# ~7M 7171 91§
WA AT Edol 2FE I 7 At 2 HAM A 7] A AT
A e olet =82 3

[284] g o A A7) lEro]l = o] ARMA = A o] 7 AT A @& 7]
Fetol = vlgteo] F7HE a5 o A &4 Ve 7 glow, & o=
ole| gt AFA & "A & AFA"E A g}

[285] $HA | o) & gt A 3HA = v XA A & 2 W AY ¥ (non-naturally occurring) A Y
ATk

[286]

[287] kg o st o] A dloll A, 7] AjEAl= 8] ehA 15 EAE =,
AgHA o]t

[288] [3}sH2 1]

[289] X-La-F

[290] o 71A,

[291] X, 577 584, GLP-1 84, 2 GIP 584 o) thaf] A& zt=,
Hefo] =o)L,

[292] L&, ¥ o)A,

[293] at=, 0 = A o), vt azf 2 o 3 o, 2429 L& A & =5 ¢ 4 o] aL;

[294] Fe=, X9 97| & 7R 2 = = =2 4.

[295]

[296] & gollA, g] "EFIHE -84, GLP-1 784, © GIP =&A < o3
A& 2t JEol s 7] ARAE T SE A BoloE o A4 sl g
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T AT FAH o7, /‘W] 3}at2] 1o A Xol| & et
[297] A7) 2FIFE, GLP-1, 2 GIP =&l thal]l 24 2= FElo] == &
e AR =8 ¥ o AEE 5 Ut
[298] ol g o]l == &F 7, GLP-1, B GIP = &-Alol thal] f-2 & 59
A& THA = v e = A, 7 vkt %EPO]E% ¥ et

e
oL
=
_>.:

™

[299]
[300] EH 3] oo A3y = AL ol AV 5712, GLP-1, 2 GIP =& A<
E ]

thell Fol gt o] A& 7= A %‘r*oilt =7k, GLP-1, % GIP
A T i L o)Ak A, A H o' F i I oAk 4484,
Bop A2 05 Al 7)o = 8A E5ol thal in vitro A o] 3]F & A 9
Hld gt (A FFIFE, F8 GLP-1, 2 A E GIP) thH] 0.1% ©] 4,

1% ©) %}, 2% 017, 3 % ©) %, 4% ©) 4, 5% 01, 6% ©)7F, 7% ©)%, 8% ©)7, 9%
o] 4}, 10 % ©1%F, 20% ol 2} 30% ) Ak, 40% ©)2F, 50 % ©) %), 60% ©] 4, 70% ©] Ak,
80% ©] 4}, 90 % ©) A, 100% ©] 42 LFebd <= Q)
[301] o] 3t At A A 9] in vitro BA & A 5= ‘ﬂ]j% 1.9 1 2 A1 ] A% g
b

12 Fad 5 glon), 583 ofo) A3k AL oLt}

[302]

[303] @, 7] FEbol == &7 i) WA i) T St o), B o, TAIH o2 A
el B S Bz A, TAH R folg B S BFdhs A 5H R
gt

[304] 1) GLP-1 =8A9 243} i) =77k 7849 @43k 3 i) GIP -84 2]
A3}

[305] A7IA, FEAE A= A, HAY the] F=8A el thé in vitro
24 0] 0.1% ©14, 1% ©14, 2% o4, 3 % ©1 4, 4% ©1 4, 5% ©) 74, 6% ©) 74, 1%
o)Ak, 8% ©]4F, 9% ©|4F, 10 % ©14, 20% ©14}, 30% ©14, 40% ©14}, 50 % ©|
60% ©17, 70% ©17, 80% ©17, 90 % ©17%F, 100% ©]7¢-& HEtlli= 355 o =
E 7 Adok 2, o]of) AlgE = A ot

[306]

[307] W3 A7) FElo]=3= A GLP-1, 1918 FF72 2 HAE GIP 5

o] 7

ohue.

[308]

309] 5| ofo] AFEE AL b}, ol el % 47| Mebo] iz A4 H o 2
A ¥ (non-naturally occurring) 21 & 4> ST},

[310]

[311]  TAHeR, V] EdE fEe| s 1Ay SRk obd R A

(312]  ¥uhgo] ME AY ZRIAT ol d R 1 AY 22T u] s
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[313]
[314]

[315]
[316]

[317]
[318]

[319]

[320]

[321]

[322]

olu] Ak A o)) Eu) o) 4] 2ol 7 Q= FEo)| =, H AT FREIL AP
7B (modification)S E38te] WA 71 AEelo) = A A FRIFT] BHA &

S, 558 oo AeHE = AL o, WAY FTARE Theo] ot
s

His-Ser-GlIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu- Asp-Ser-Arg-Arg-Ala-
Gln-Asp-Phe-Val-GIn-Trp-Leu-Met-Asn-Thr (A € H 3: 118)

TAA SR, 7] fEo| B HAE FF 7k A oA Aok st o] 9]
o}u| h-4tof] X] 3} (substitution), 57} (addition), A A (deletion), 52 (modification)
2 o] 59 23O =R o] Foj A= ol A AElE wgo] Aoyl A
SF7] ol R a1 4=l o} EH P ofof AdkE = A ot
5 A7) oln| mAke] 2] $h2 o] Ak 0 B o] X Fo|i} H] H Y 3R

o9/ C-ee] o] oA 4= QT $hA,
3] o)of] A gHE x| o, 1o, 2043
, 8 017, 9 o4, 10 o], 11 ©]/d9]
OMLAPOl ‘l‘ﬂ'a T Mfllll SA= el fEgtol =9 F7HE ¥ &sl, 5T
olof] Agty] = A o],

B A A=, 7] 77T ofd R e A =77 ofn| AL
Aol 1, 23, 30, 73, 10, 129, 13, 14, 15, 1614, 179, 180, 19,
20, 21, 23, 24 270 28 L 201 0 Z o] Fo| X ol A AETH | o],
2 o]/\c}, 3 o]/\c]—, 4 o]/\c]—, 5 o]/\c]—, 6 o]/\c]—, 7 o]/\c]—, 8 o]/\c]—, 9 o]/\c}, 10 o]z\]— 11 o]/\c}, 12
o)Ak, 13 o] 4, 14 o] 4, 15 o] 4, 16 ©] 4, 17 ©] 4}, 18 ©] 4}, 19 o4, 3= 207} 9
ofr] i Abo] th& o] Alo] X8kl A = Qo g Sy A o= =
F7H 02 o)o] C-Ehol] 1 o]k, 2 o)A, 3 o)Ak, 4 o], 5 0] 6 014, 7 l d,
8 ©]4, 9 o]/, 10 o4, 117) o] 4] ofw]=Alo] 7kE A = o), &
olof] Agty] = A o],

Bt 745 052 7] SF 7t ol 21w AAY = F 7k ofv| Ak
Aol 1, 2, 3, 10, 12, 13, 14, 15, 16Hd, 1791, 18, 194,
20, 21, 23, 24 270 28 L 201 0 Z o] Fo| X ol A AETH | o],
2017, 3017, 4 o]/, 5017, 6 017, 7 o], 8 o]/, 9 o4, 10 o] 4, 11 o4, 12
o]/, 13 o4, 14 o], 15 o], 16 ©] 4, 17 ©]7, 18 ©]4, 197] 9] o} 1| = 4ko]
U ofu| i Abo] A gkl A1 4= Qo I A O ® = FTH4 0= o] 9
C-Zrdo 1 o], 2 o], 3 0|4, 4 o) 4, 5 o)A, 6 o4, 7 9], 8 o], 9 o) 4, 10
o), = 117 o] 9] opu=Ako] 71E AU 4= o), 51E35] o]

gt'
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[323]

[324]

[325]

[326]

[327]

[328]

[329]

[330]

[331]

A g = A& of T}

Bo o A4 2 A7 aF 7 ol dE1E A Y SF7FE o =4k
Ao 19,2, 3, 10, 139, 14, 15, 16, 17, 18, 19H, 20,
211, 23, 24 28 F 29 0 = o] o]z el A A ElE, 1 o]k, 2 0]/, 3
o]/\c]—, 4 o]/\c]—, 5 o]/\c]—, 6 o]/\c]—, 7 o]/\c]—, 8 o]/\c}, 9 o]/\c}, 10 o]/\c}, 11 o]/\c}, 12 o]/\c}, 13
o]/, 14 o], 15 o], 16 o4, 1771 9] ofv] = 4bo] th& ofn] i 4ko] 2] gh¥
A o, et HA o R EiE 714 07 o] C-Eeta] 1 o4, 2 o4,
3017 4 o4, 5017, 6 o1, 7 ©1 7, 8 o], 9 o4, 10 ©] 7, Be= 1174 o] kel
ofu]=Abo] F7FE A = o, 583 o] A gk = 2 oyt

Bo o A4 2 A7 aF 7 ol dE1E A Y SF7FE o =4k
Ao 19,2, 13 16, 179, 18, 19H, 20, 21, 23, 24 27H,
28 2 291 & 7 o] Fof X ol A A ElE, 1 0], 2 o], 3 0] 4, 4 0]/, 5 0],
6 ©]7, 7 o1, 8 ©17, 9 o], 10 o], 11 o4, 12014, 1304, == 1471 9
ofr] i Abo] th& o] Alo] X8kl A = Qo g Sy A o= =
F7E o2 o9 C-idtell 1 o)A, 2 o), 3 o], 4 o4, 5 014, 6 01, 7 ol 4,
8 ©]4, 9 014, 10 o, 117 ©]79] ofm]=Alo] F7Fe AU = o), 583
olof Al gtx = A& o}y,

A7 A =77l A B EH e o =4S 2 A, dabH e = F AL

Aib, WlEl o, = F5AL S| AEd, A, 74l ol Al = F e, T,
BE A

—_

o)
PR T

ole] FRA ol 1w 4HE B

bridge)E ¥33 = Qlom (), ¥ F-A A Thul = v F AT 7,
= 1

=
FAR R el B Eohehis U glom, o2
jad A

0
N
kl
AC)
1o
R
2
ot

b
re
2

]__E,__ Z2-el 7].31_ (55% g}%ﬂg] = 3 &)5F

PR s 4k A W ofn] Ak 2
ol & ) ale] A Ab ¥ ZREALe] A AL 7k

o
®
ot
3
i)
i
oy
A
g
!
Ny
Ay
W

O
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[332]

[333]

[334]

[335]

[336]

[337]

[338]

[339]
[340]

[341]

[342]

W8] o] o] A= A op et

i, AW 2RI ohdRae AxE g e ole @ NP LY Fe
D- obv] 2, W/ H]- 191 F obv] wAlS o] &3 W Y W/ Wl
AL N, o Eol 4 48719 WE, ¥ FHAT, AT, 4 3
519 A, v RS, ob ek, Ful A 8, Q1 4s, obv] - # AL}, uho] 8} 3}
wol A4 7 e,

S =N HYstE Aes 2T X3
ok, 9919 2 Abr] oful v Qs b Al whele] shi} i 1 o] o)
ofH=Abo] F7FE A& B E9HEt

7] A ZHE AV F7EE = ol k2 Q1L vl A o) e =
20721 ofu] AT R o}k 8] 8 FEi ) Apel ] WA ofu] AL ALE
ATk B Y ofn] =4k e] 4§14 &3l += Sigma-Aldrich, ChemPep ¥ Genzyme
pharmaceuticals 7} 3£ ¥ T}, o] 2] $F o] n| = 4lo] AZ3HE JlElo] =9 A3 43I
Hepo)= M d2 A ste feto| = 4 3JAL, ol & 9] 1 =72] American
peptide company™} Bachem, B2+ $F= 9] Anygens 53l &4 X 79 7} 3ttt

ofu] stk §EAE wPATFA WA 0 2 Y48 S G, T oS A

EAH4A 4-o]H| v}z ol M| EAF (4-imidazoacetic acid) & AFHEE S

o] w2 gebol =iz A ol Bl AE FAE R
2l
[¢]

M
05 QA S F7HA1717] S1she] o) of Ntk 2y 3
shelm o2 545 71} fl e o WA} Ei Hleto] = uhe o
o :-Abo] F7hElo] W E FHjed 4 9leh.
=3, 5514 0 r G4 ekl =] 49, N- L ko] 18t E W 9]

wji-oll, o] & & HatE A A 5H7] sl N-E ek of Al e ) (acetylation) 2/H+=

C-2d= ofv] =3} (amidation) & = 1. e}, 518 3] ool A qhH A= &=
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[343] S E g ol e fleto]| == fElo] = f1 2}A|, o) 9o (T, V]
Hefo]=of ofghz o 7 61%7}%§ ), B ol Su3lEo FEHE vF
Fhgn) ek, fElo) == ofekA 0 = 5] g4 = oo JHid 4 vt

[344] A7) o] 5 583 AlgE A= e ohak A, A7) 2 f-Fell Al
HAstar maA <l FH9l Alo] ubghA g, 51H 3] o]of] A gk = 1 of T

[345] A1 8of, nofer A 0 7 &) § ¥ =" o of8HA] yhvhol W9 ol A, #L-gh
A, A=, e U2V v T8 ek ol ¥t Sk AR
AME 7Hs g =4 & ol v gt

[346] g o A gof, "oFel A O 7 5] &= ] o] 7 oFg} A 0 7 5| 8 E =
F714E F71AE B QUIERH R 98 e A ghe ALY o m= =
Ak, HEAL 3k AY, B sk, ekl ek Ik, ZE Eak, S EAL,
A Ak, A4 EFQllp- A EAL BFEEFEAL ol EAE, AJEZAL
HERA EAE, 34N W24, BEAL gl 2 A EL, HAdEA TE =
T AT A AU ERYH FRE 9SS YER, ZF 59 ¢Ed
v, vtadls Y ¢y EvSE, R AR oS 298 g v

[347] S E oo A A E 8o " glErS E ool i Efo] & =
olo] lo] gufj F-Ae}t LA S FA S A& Een

[348]

[349] 3tk A Al Gl A, A7) Xi= E7] ek 18 FAE olv A A E S
FebehE, el fetol = 4 Sl

[350]

[351] Xaal-Xaa2-Xaa3-Gly-Thr-Phe-Xaa7-Ser-Asp-XaalO-Ser-Xaal2-Xaal3-Xaal4-Xaa
15-Xaal6-Xaal7-Xaal8-Xaal9-Xaa20-Xaa21-Phe-Xaa23-Xaa24-Trp-Leu-Xaa27-Xaa
28-Xaa29-Xaa30-R1 (I HHA] 1, A EHE 103)

[352]

[353] 7] UHEA] 1A,

[354]  XaalL 3| ~E|Y, 4-olu|t}zolAE, = E] &2 40| a1

[355] Xaa2© =4, dubdE-SFE5AE B AibolH,

[356]  Xaa3> = FHAF v FFERI o)A,

[357] Xaa7< Ed| 2] = o] A FAlo),

[358]  XaalO 74l B ZA], 4], Al 2= E|Q1, Hi= el a1,

[359] Xaal2= A, Ml B o] A Al o),

[360]  Xaal3 JEEM Bl 241, ¢hebyd, i Al 2~ Gl o]

[361]  Xaaldi= 74l HIE 24, BE= B 240,

[362] Xaal5i= A 2H|Ql, ol AvtE EAL S FEAL FEi= F Ao

[363] Xaal6> =24, S F 4k = Al o] al,

[364]

|

[365

Xaal7<& ZRENY, o} 27]w], o] AR AL, FEEAL A2 E] 9l fl= 2 4lo] ],
1/ T 3
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[366] Xaal9 &Ebd, 5B, Al 2|9, = ke o),

[367]  Xaa20Z €]3], & F e, = ol 27| o] A,

[368]  Xaa2l& FFEAL ETE‘r‘?l, Tl Al Z=H QL = of 23t 2 Eflo]

[369] Xaa23-2 o| AFAl = whe ol

[370]  Xaa24iz ghebdl, SFEY A 226 Q), of 2w}, o} A up R EAL His
= Fgqko),

[371] Xaa27-> W, 7521, 4], = wE o] a,

[372]  Xaa28-& A Z~H|SL A, debd, of 23], i of A n 2 EAlol W,

[373]  Xaa29+= A Z=HIQl, =82l = FEY, Ed e, = F AL B s AE o] ol

[374] Xaa30-& A2 H| 21, 282, 3], = 3] A do] 7}, LE A8,

[375] R1-2 Al 22| Ql, GKKNDWKHNIT (A €™ % 106), m-SSGAPPPS-n (A EH &
107), == m-SSGQPPPS-n (Al @ 5 108)°] 711}, & A 81,

[376] A7|A,

[377] m-> -Cys-, -Pro-, T3 -Gly-Pro-©] 31

[378] n<< -Cys-, -Gly-, -Ser-, "2= -His- Gly—ol A, EEA

[379]

[380] V] AbE A 2, DS 1 WA 102F o] Fo 7 ol A A
ofm =4k A E & EEsHE A, 1%“& c 1WA 1028 o] Fol Xl ol A A B gl
ofuj At A E R (B4A0R) FAAE AY 5 o, o] AdhE = A&
of .

[381] e oA E I HT E TAE = A ebo) = g@ka 71 A1 ¥ o] 9}
stulehe, sl g A A o] ohu] il A2 o] Fo] A Efo| =) Fol
AAest= 84S A= A g D 5 9] oju] Al A d oFE] 9
Tolu gk A A 27} i zpol A 0 & wkAE 4= 9= EolH o], &2 o] 9
A4 =W o] (silent mutation)E A 2] 8= Al o] ofu, o] 2] &k A QD 7}
Fe EQIMo|Z 7hX) = Aol & B9l o] W) o] &3} Alo] At

(382]  o]4bel W g& B g e thE Tl e O Feow 2 8d 5 glond,
ofol] Al ghy]= A2 of .

t}
kel
e

T

o)

[383]

[384] TA A o2 A7) AdukAl 1o)X Xaald= FA = W E o do)y Xaal5sE
Al 2EH| QL o 2ot 2 EAL = {FA1Y 5 9

[385] ole] &t HMEelo)|= 9] o ALDHE: 1 A 12, 14 WA 17, 2 21 U] 1] 1022
o] Fo] A ol A Al g ofu] A A S Es ALY, o| 2 (EgH o7 A E

FEFOI =8 B 4 9l or}, 553 o]0 A @5z A oh e,

[386]  ol2lg fEte| B EF bt ?%iﬂ, GLP-1 &4, & GIP 84 5 st}
o] Ah& F-oaHA A A A 4= gl o), B E] o] ]ag]: R& ol
TA A S =2, GLP-1& 3}71] B A FA 7] 7}, = 2ol 229 7

]_
S GIp 8 A% A OIS A BHEAIIE A9 S slert, 5us] ol
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[387]
[388] RHoh o] 7744 o =2,
[389] 7] UHEA] 1) A,
[390]  Xaa2i= €A, LavE-FF 84k Ei= Aibo] oL
[391] Xaa7& Edoyo|,
[392] Xaal02 E] 2 A, Al 29, Ei= whel o] a1,
[393]  Xaal2i= €] = o] AfFalolH,
[394] Xaal3-< |2 A1, &bl S5, = Al A Qo] ar
[395]  Xaald:= §41, Al2=6|Ql, iz ] E] 9 o],
[396]  Xaal5:i= A Z=EIQL, FAl, 75, i ofaup 2 Eqbo] ol
[397]  Xaal7& SFERL o} 2 7|4, o] AF A, A 2=H ], SF AL, Hi= gl Al
[398]  Xaal8 Lehd, SFEH, o} 2 7], Hi= 3 ol
[399]  Xaal9i= €ehd, 7B, W, i Al Qo H,
[400]  Xaa20> 2|4, o} 27, iz S FERIO] AL,
[401]  Xaa212 FFFAL, FFER, 4, Al 2H Q)L Eiz ofast 2 Edlo)H,
[402]  Xaa23& o] AFAl Hi= whglo]ar,
[403]  Xaa24+= A|ZEIQL, gty S F e, of A nke ], AL e
of 23} = EAbol,
[404]  Xaa27 74l = AL HEtol = 5= gl o, 5 e oo Al ghE = A&
ofuit},
[405]
[406] B o A4 o=,
[407] 7371 LHE2] 1) A,
[408]  Xaa2i= €A, LavE-FF ek Ei= Aibo] ol
[409] Xaa7& Ed ooy,
[410]  Xaal0Z BE]Z2A1, A 2~H| QL = o] a1,
[411] Xaal2i= 2] Al B3 o] A Al o),
[412]  Xaal32 B2, debd, B Al 2EH Qo] an
[413] Xaaldi= FA = WE] Qo)
[414]  Xaal5+ A2l = ol Agt = ESbo] a1,
[415]  Xaal7& =FEY, o} 27|, o] 274l Al 2= H|Ql, T g 4lo]H,
[416]  Xaal8Z &y, of 27|, Hi= 3] ~E| o] al,
[417] Xaal9%& &b, = F B R, = Al 2~ EH Rl o],
[418]  Xaa20-> B4l = = FEFTO]AL,
[419]  Xaa2l& 2FHH A 2H|Ql, = ol Au} 2 E 2to| 1,
[420] Xaa23-> el o] al,
|

[421 Xaa24+= &b, = FER, Al 2H| Q] of 23R, = ol A a2 E Lol
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[422]  Xaa272 721 By gAY = o, 53] ofof] A gy A= k=t
[423]

[424]  Ruy FAHOR,
[425] 7] UHEA] 1A,
[426] Xaa2+ & ah-w g FH4E £ Aibe] AL,
[427] Xaa7& Edoydo|y,
[428]  Xaal0-& Bl & A = Al A ¢lo] oL,
[429]  Xaal2i= €]4) i o] AfFAaloln,
[430]  Xaal32 B2, defyd, = Al 2~HQlo] AL,
[431]  Xaaldi= 74l = v E] o],
[432]  Xaal5+ Al 2=H|Ql Hi= ol AT 2 EAlo] 5,
[433]  Xaal62 FFEAko]H,
[434]  Xaal7-Z oF27]Y, o] &f A, Al 22 H|Q), 3= g4l o] A,
[435]  Xaal8& &y, of 27|, = 3] ~E| o,
[436]  Xaal9iz &y, EFET, iz Al Qlo] Az,
[437]  Xaa202 g]4 T FFEvlol,
[438]  Xaa2l& & FFA4F = ol T2 ESbo]al,
[439] Xaa23-> Weloy,
[440]  Xaa24+= = FEHH, o} ~0hehy], = o At 2 E o] Al
[441] Xaa27-> 410,
[442]  Xaa28-& A|2E|QL, debd, of Auhe}y], = ol ~ntE EALY 4 Q)T
[443]
[444] TAH A 0=,
[445] 7] UHEA] 1A,
[446]  Xaal& 3] 2~E|W 1= 4-0o)nt}ZolA gl o] oL,
[447]  Xaa2v Eoh-wE-=FHAE = AibolH,
[448]  Xaa3& FFEpvlo|ar,
[449] Xaa7& Ed oo,
[450] XaalQ2 E] 2410 a1,
[451]  Xaal2i= o] &F4lo]H,
[452]  Xaal3& ¢ebyd Hi= A 24HQlo] A,
[453] Xaaldi= W E] Qo]
[454]  Xaal5+i of~T 2 EAlo| AL,
[455]  Xaal6L FFEAko]H,
[456] Xaal7-Z o] A4l iz gl Ale]al,
[457]  Xaal82 &efud Hi= 3] ~E[HolH,
[458]  Xaal9+ & FEFY B Al 2E|lo] AL,

|

[459

Xaa20-> g Alo]H,
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[460] Xaa2l-& o} A~g 2 EAbo] a1

[461]  Xaa23& wh& o)y,

[462] Xaa24i= o} Ayl 7lo] L

[463] Xaa27-> 410,

[464]  Xaa282 ¢l Ei= ol ayElzlo)al,

[465]  Xaa29+= & FEMN Ei= EF o],

[466]  Xaa30-> A]Z2~E|Ql = gl Alo) A}, A sk 4= Qe

[467]

[468] Hup A Ao =,

[469] 7] UHEA] o)A,

[470]  Xaa2¥ S84, ¢a-vE-SFEAL = Aibo] T,

[471]  Xaa3& FFEbdlo|ar,

[472] Xaa7& Ed ooy,

[473] Xaal0& Bl 2 A, A A H ¢l = whd o) a1,

[474] Xaal2i= g 3lo),

[475] Xaal3- E]24lo]a1

[476] Xaal4i= 57210,

[477] Xaal5E of AT = ELbo) Y,

[478] Xaal6> =24, S F 4k = Al o] al,

[479]  Xaal7<> = FEH, o} 27|, Al 29, 3= g4l o]y,

[480] Xaal8 &t ol 27 = 3| AE| ol

[481] Xaal9i= e = S F o),

[482] Xaa20-Z 24l B = FERl o)Al

[483] Xaa2l-& SF A A 2H Q) i ol ~np =2 E Alo] 1y

[484] Xaa23-> el o] al,

[485]  Xaa24i= &y, FFEY, iz Al | Qlo]H,

[486]  Xaa27 4l HEi= #Alo] A,

[487]  Xaa29+= =84l =FEM, B o, i S AEHY = 9l o), 53] o]o
A g = A& of T}

[488]

[489] ol] gt Feto] == GLP-1 784 2 =F7h 84 ¢ 243 7t
o staL, GIP =& A of &4 3} A o) v)a =7t GLP-1 784, = F7F
T&A L GIP & A o 243} %7t 5 798 GLP-1 784 2 GIP
FE&A ] AT LTt Fo e, = F 7t 8 A o & ol v E] H&
Aol s = e, 5B ool Aghy] A g

[490] GLP-1 84 2 GIP =& A o] &3} A7} folstal, =F 7k =849

21

2
-

> o}&

CEEEL R
o

3 A% A 5E 3 A9 28 5o ny}
Hetol=s 4TS 5 9

oW, GLP-1 84|, 257 -84 4 GIP
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A A AR W7o A AT gaadrt Sd3dE ¢ e
l ol At} e}, 53] ool Al ghE = A& ofr )
[491] ol2] 3l Feto|= o] o2, A DM D 8,9,21 WA 37,39, 42, 43,49 WA 61, 64
%] 83, 85, 86, 88, 89, 91 W %] 93,95 W #] 1022 o] Fo] 3 ol A el =
ofn| Ak M A g E3tet A o| 2 (BFAoR) A JEolEE E 5
Ao}, 518 3] o] A dHE = A2 oY},
[492]
[493] T AAQ FEIEA, V] WEtol == 5] dubA 28 FA[E = opv] At
[e]

[494]

[495] Xaal-Xaa2-GlIn-Gly-Thr-Phe-Thr-Ser-Asp-Xaal0-Ser-Lys-Xaal3-Xaal4-Xaal5-Xa
al6-Xaal7-Xaal8-Xaal9-Xaa20-Xaa2l-Phe-Xaa23-Xaa24-Trp-Leu-Leu-Xaa28-Xaa2
9-Xaa30-Xaa31- Ser-Ser-Gly-Gln-Pro-Pro-Pro-Ser-Xaa40 (G2 2, L HZ 104)

[496]
[497] 7471 2ol A,
[498] Xaal-Z 4-o| 0|tz ol A e 3| ~E| W, == E| 2041
[499]  Xaa2: Z2), A E-ZFFEAL i Ajbo] M,
[500]  Xaal0& FJ;EM = Ao
[501]  Xaal3& ¢ebd, S FEMEL B2 2], B Al 2 H Rl o]
[502]  Xaald¥= A, uﬂﬂgﬂ, T 2] a
[503]  Xaal5¥ o} A2 EAL FREAL = FAlo];
[504]  Xaal62 =4, = FEAL = Al#l o],
[505]  Xaal7& =FER, o} 27U, o] & F{Al, = FF/AL Al 2 H|QL, = gl
[506]  Xaal8Z &efdd, & FEFR, o} 27|, = 3] ~E|H o] a1,
[507]  Xaal9i= &efdd, S FEFRL A ~HQL, B o],
[508]  Xaa20-2 €]X], SFE, iz o2 7] o] a1,
[509] Xaa2l-< A2 H| QL & F 54 S 78R, 74, B ol A9t 2 ELlo|H;
[510] Xaa23-2 o] A4l = Wl o] a1,
[511]  Xaa24+= A|Z=HIQL, &efd, S F 8, ol 29 e) 1), = & FgAko|H;
[512]  Xaa28& A1, A|Z=H|QL, o} A3yl iz o} ATt 2 E Lol
[513]  Xaa29+= &84, S FEFR, Al 2~H|QL, i 3] ~E H o] AT
[514]  Xaa30-> Alz=H|Ql, 282, gl A], = 3] ~Ed o],
[515] Xaa3lS ZE = A 2E 2o,
[516]  Xaad0-2> A] e Qlo) A}, A3k,
[517]
[518]  EU FAZ o R Aby] Auka] 20] A,
[519]  Xaal32 &by, E| 24, EE Al 2~EH Qo w;
|

[520

Xaal5:i= of vl 2 Eql EE% = FEARe] AL,
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[521] Xaal7S = FEH, o} Z 7, Al 2|9, = gl alo]H;

[522]  Xaal8Z &by, o} 27|\, = 3] ~E| o] A

[523]  Xaa2l> A =HIQl, SF 94, S5 e, L= ol A u 2 Ebol

[524] Xaa23-2 o] AFAl e el OlL

[525]  Xaa24i= Al 2E]Q), SFEY, = ol AavEylo) ar,

[526]  Xaa28 liEﬂCﬂ,o}iJ‘ra‘rl,EE% of A~ 3} 2 Eflo];

[527]  Xaa29+= & FEMR, A Z~HQL, 5= 8] ~E[H o] Al

[528]  Xaa30-> Al Z~H|QL, g4l E= s AU A 57 v

[529]

[530] ole] 3t Felo| = o] o &8, M DM 21,22, 42, 43, 50, 64 W #] 77, 2 95 ] #]
1025 o] Fo] A ol A A el g olv] A A Wl A A 072 AAHT: 2],
22,42, 43,50, 64 WA 77, 2 96 WA 1027 o] Fo] 2l ol A AelF o}u] =4k
Mg st ol 2 (EFAoR) A HEO|EE & J o), 5187
o]of] A&t = A& oft},

[531]

[532] A FENEA, 7] FEbo] =iz 8] Uk 39] ofu| Al A S E gkt
T At

[533]

[534] Xaal-Xaa2-GlIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Xaal3-Leu-Asp-Glu-Xaal7
-Xaal8-Xaal9-Lys-Xaa21-Phe-Val-Xaa24-Trp-Leu-Leu-Xaa28-Xaa29-Xaa30-Xaa31-
Ser-Ser-Gly-Gln-Pro-Pro-Pro-Ser-Xaad0 (2 ¥4 3, A A % 105),

[535]
[536] 7] LHb2] 30 A,
[537]  Xaal<> 8| 2B Y = B2 A 0] 4
[538] Xaa2+ & ah-w ' F54F = Aibo]H;
[539]  Xaal32 &by, E] 24 = Al 2~ Qlo] AT
[540]  Xaal7-& o}=7|d, A 2H|Ql, = ¢l alo]H
[541]  Xaal8& b Hi= o} 2 7] o] a1
[542]  Xaal9i= &efyd = A2 Qlo]H;
[543]  Xaa2l & FHAF L= of 22 EAbo] L
[544] Xaa24:= S FEHY Ei= ol A upElyl o),
[545] Xaa28- A| 2~ H|Ql = o AT 2 ELLo]
[546] Xaa29+ Al 2~ H|Q), 3| AE| W, i = F e o] AL
[547]  Xaa302 Al 2E]Q) Bi= 3] ~E|H o],
[548]  Xaa3l< ZE™ E&= Al 2HQlo|H;
[549] Xaad0- Al 2~H|Ql = FEA T 5 QT
[550]

|

d

[551 ol 3t FEfo]l=9] o5, AAHZT: 21,22, 42, 43,50, 64 WA 71,75 WHA] 77, 2
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[552]
[553]

[554]
[555]

[556]

[557]

[558]

[559]

[560]

[561]

[562]

[563]

[564]

96 WA 1027 o] Fo] 3] ol A A e ofn] w4l
(BrAor) 7A" fEe| =8 5 4 o, 583 o] AlghE = A2

ol

g 7] ARbA] 104 R1-2 Al 2 H|Ql, GKKNDWKHNIT(M € < 106),
CSSGQPPPS (X € % 109), GPSSGAPPPS (4 € < 110), GPSSGAPPPSC
(LM I 111), PSSGAPPPS (A @M T 112), PSSGAPPPSG (A ¥ T 113),
PSSGAPPPSHG (4 €™ % 114), PSSGAPPPSS (A €™ % 115), PSSGQPPPS
(A EHZ 116), = PSSGQPPPSC (M W T 117)o] A, &A1 4= 9 o),
58 3] o]l A gy = & oyt

W, B o] gete] iz 1 Zofol mhek o] Hokel A & el W, o B
S0 A% etol = Tl o) A Por, Fa4 22 7%
olshe] AlAVE 25 g)e).

FAR O, gl Weo] iz BE FA W, AT A A2, B
Qo)) th2 gal ool whgel s Az 5 Ak whebA, X Wiyl upE
Hepo| ==, o B S0 31|12 Tatehs WES F3ehs e wpe®

g4 5 Ak

() FEFO) =5 A4 iz AT Wi o= I 4 0 8 HEi= v
Z ol o FA s, HF fetol= S-S o] 2 AAsHE U,

(b) FEto] =& 7Y 2
AAES 5 A X i GE 25 E

() e =5 Qlay st dlal 2 A B o] T A E Ao el S 4835l
I A ES e Wl e

(@), (b) B ()] A9 23o = feto] o] A& #5353, o] A RS
AAAA FEo| B8 F53FaL = 3 S

I= |
A7 X vV & SN e 2ES AT 224U e,
o & 5o, WA F A, A4k, Sl 2HE, 3wl 2 o)) g, il
A4, 54 o Al A d o] whEw o] F3hA, A, @A) T, FeRn
A=A, A | A2, w2 Letel =, so]|n2UYd,
E @ 23 H(Transferrin), AF7FeFo] =(saccharide), 3l 3¢, @ dgt gl o &2
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392 1) CH1 =v<l, CH2 =9 <], CH3
H1 =9|Q1 2 CH2 =421, 3) CHI =H[<] 2 CH3
H3 5= %1, 5) CH1 5= $1, CH2 %=1 %1, CH3 &=+ <!
=270 o] de] EHld i WA =R EH g1
kel 23 6) T4 B o ZF w9l gt A
1T}, “1efi}, o] o] Al ghy] = A& oyt
|24, 7] HE =28 Fe 9 9-2 o] 34| & B (dimeric
form)d = o™, o] FA F o] srte] Fe G Aol X g #2H7F
2 A49 5o, ol AV W2 B Feol Xi=
Aol o &l A2 AZAE 5= o). A, o] FA e Fhite
27 A A o' AdsheE A A 7hsetrt o) o ]
HAFZEY Feol X+= v elo] =4 Ao ofs)] A2 AdE 5 vt 12,
¥l ool A g = 412 ol
EEH g ol A FREY Fe o2 HAE ofn A A ATk ol g}
A FEAS 2 o A A E FEAT A ofv| it A F9

shuf o] ge] ofn| Ak 277 A A Y, Bl B A e B A X8 =
o] 59 Z3tel oste] Foldt DS 7HA = A S o] gl
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299, 318 W] =] 322 H=3= 327 W] %] 3311 o}u| =ik J7|Eo] W18 & 98l A3t
T =ZA o] 5 Ak

ek, o) gl AhS gAE 5= = AT A AR A, A AE Feoll A
N-whehe] @ ofn| e sbo] A 7 ¥ Ay = A A S Feol N-Ete] WE oY
7177 37 R QA 5 O e SR F 247 7Hs sk gl o] HE
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[606]

[607]

[608]
[609]

[610]

[611]

[612]

o3 HAFZEHFe 9 M F1A & Axds 71eL FA 53]
AWO 97/34631%, = A| 53] &7l 4196/32478 5 oll 7HA ¥ o] 9}

Ao 2 S AA AR HAA 7| A = @ 3 o] 2o A
ofu] Ak L 3E2 w3 Fofof] # 4| ¥ o] ¢Jt} (H.Neurath, R.L.Hill, The Proteins,
Academic Press, New York, 1979). 7} 44 0 &2 A ojuy}i= w3 ofu] Ak
Zk7] Ala/Ser, Val/lle, Asp/Glu, Thr/Ser, Ala/Gly, Ala/Thr, Ser/Asn, Ala/Val, Ser/Gly,
Thy/Phe, Ala/Pro, Lys/Arg, Asp/Asn, Leu/Ile, Leu/Val, Ala/Glu, Asp/Gly {}2]
agho|t}, 450l wheA = 143K (phosphorylation), %3} (sulfation),
o} =2 $}(acrylation), & $}(glycosylation), ™| & $}(methylation),
34| A 3} (farnesylation), O} A & 3} (acetylation) X ©} 7] = &} (amidation) 5 &=
T2l (modification) ¥ 9% AT},

371 7158 Fe A4 &= - 4 o] Fe 4 93 558
YER Y Fe 999 94, pH 5ol theh 24 ¢t A&

ESH o2 gt Fe @ A%, &, A4, AL w2, wful, A, RE B

Yol 3 5o TEo AA UelA] elgr dAF o2 RE dojd % 9la1,

A FEAE EE AR o 2T Bz ol A
Atk oA7A, A A o ZFE & 5= WY

= SEY AARZNTE e, G B

A g At Fale AT A

ol i= pF'c ¥ F(ab),2 A€t} o] 5 A7) WA A ZvE 15

(size-exclusion chromatography) &< ©|-83}9] Fc L= pFcE w8l & 7= 3l T} ¢

TA AN DA el A= QIZE FHi & Fe G M AERNE =53

Azxge W E 287 Fe 9 ot

N

oY o H ) oft
[ yo i

4o & T

o
ek HAFE2EH Fe 992 dAd G4, Aol vlal 7 34,

Aol vsl] st & = G2 A E el 5 Aok o] 2 &

Ao Z 25 Fe 339 57 = Al A= 8lshd vl g 48y Wy A

W AEE o] &3k Frd & oA W I 2 BAAQ W o] o] & < St

o] 71 A, Feoll M G a7k Al A8 W S22 e 992 BAl(clq)9ke] 2ie ol

23] AslE oL, 3 A-o £ A LA = B A=A M E BA0) A

e AAHDE, A WA BFa s A w8 fdsehA] Z=th oA

ol A ok o] Aol mAe] o] 4ol K et = 27t

(¢}

B kg of| A "2l 2] A A (Deglycosylation)"+ &4 E W& A A S Fe 9 9 S
b, v &3 SH(Aglycosylation)™ H & 5&, O 74 4 Q1 A A el M =
ot ol A AAakate] &l 3t %] & Fe % 98 ov] gkt

StH HASZER Fe 92 A EE 4, 4, S A, v, il s H,

RE, 7|10} 3 Fo] BRI 5 om, v TAHA A Bejol A=
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[613]

[614]
[615]

[616]
[617]

[618]
[619]

[620]
[621]

[622]

[623]

[624]

AzE7] ot
EE;P,Udﬁei 2 Fc % 92 1gG, IgA, IgD, IgE, IgM -2 &= o] & 9]
3 (combination) == 0| & 2] = A (hybrid)ol] €] %+ Fe &9 A 4= )t} ¢
T A AN A FHoll M= A1t Dol 7H Fg [gG == IgM e o] Bt
Ul A A QD AA FHEjell A= e A7 dhil A o] w7 5 YA 7] =
Ao 2 FAHE IgG e ol v vl & T A4 2 Q1 A Al FEfjoll A 4]
O 2289 Fo % %] 2 9G4 Fe 410l M, 714 7141 2] Bejol 4 4]
H a2 Ed Fe 992 11 1gG4 F3 o ¥]- 35 Fe 9 & 0|, o]
I = A& ol

2 T
ot
_ﬂm
-

A

T

1-

ja

&
[ROB
| 2 oR

o] A "3} (combination)" 0] &+ O F A Hi= TFEA & F A W,

] AG =25 Fe 993 dastehs S fleto| =7} Aol gt
o] v Hejfeto] =k Agts FAsh= e 4 ol ‘JE} =, 1gG Fc, IgA Fc,
IgM Fc, IgD Fc 2 IgE2] Fc ¢ 0 & o] Fojxl T1F o 2 X5 A H 27) o] 42
o 2 RE o) & A L= vk A o] A&7t T o}E}.

N, ol
r& o,
(%o rlm

FA= e Aol W3

£l
254 @ Xell ]} Z7hE 2
A% gh et ohleh, AR vl Eel 2]
3L @

2 A2 2 A5 E)
7] AG A el = A 4 sk gt

7] EeFF A LE R §F BN Feiel AYAS TPk A
ik,

w3 A AT A S 1y o S Ed o s ed D 75%
O ZE=85% oA}, HUl 4| 4 0 2= 90% o] A, U] A 4 o7 =
95% ©]/d9] ME FAAAE 7= Y wEULHE A E & B g o] HH

%@@@E%qHWﬂﬂﬂv“@uiﬂiﬂ4m 1= foboz) 7-930)
gl 3 u]5L LRI S o] Sato] Al G AlwE = AFE LA 27
ol kel M zhe] AHEA & MGG R AT 5 ATh FEA (@S AR
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[634
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[636]

[637]

[638]

[639]

[640]

S| Al gy A Sk=vh Bl o) AbgE = Qs s 54T o 2=
ot (E. coli)¥ &2 ol 227 &) 7] o} (Escherichia) <5 Al<t; v 2] 2=

X B8 E] 2 (Bacillus subtilis)$} & v &) 2 (Bacillus) 4 A+ 1522~
FE]| T} (Pseudomonas putida) 9} -2 975 2 U2 (Pseudomonas) 27 Al<t; 3] 7] o}
22 E 2] 2= (Pichia pastoris), AF7FZ0Fo] Al 2 A E 8] X o} (Saccharomyces
cerevisiae), 2>7| A7} wto] Al 2 F-W (Schizosaccharomyces pombe) £ -2
A 2 E LT e ZE7) 9 2o} ($9)¢h 22 TF A ¥ 2 CHO, COS, BSC

Jih IS IR
53 e FEAEL Y

T

ity & F ke o2 e 7] A E 2 getE 2 S AT e

71 AgA ol thafl A= oA A ek ube} g

TAGOR, A7 ZAAEL I 24 EY F o, B} FA A 0= 4GV
ZAAEL A FFTY] AW EEAEEY 5 A

Houldo| A gof o ubr & 4y] AHA) = o] B ¥3elE 2AE Y] Folw
AL FFm 9] S oA i A AA7] = B QY E s, "X =2
71 AFA = o] & E58E 2AAE 9 Fol & giAL T3] FAI7E
SAHAY o] FA HiE BE FHE o st

Bl o A o] "Fo]niz o] gt A et WhH o & Shalo| A A EAS
T}k A S ou|si, ] 2 E ] Fol ARE 53] o] AlghEA]
o} A7) 2AEC] A W B4 mad = gl ojud Autzlel AR
Fote] Fod - glon, dE o B U Fo, 9 U] Fof, 25 U] 54,
st Fof, 3 ] Fo, AT Fof, & Fof, 8 ] Fof, 9 f Fof, = A
Fo] gol @ 4 3.

=3 gabEFel Sk Ao R NYE gol, nxu L0 E LT, o)
#) 9 % (dyslipidemia), ¥ 7, G3e, DA, o] 44 DZo) o5 B3,
GRS F, BUAEE, 2 BB AAREEA 24 Fol
9.}, of ol A3 A= gk

oo 4] §of ml e Ao A g o] Fekat Y,
AR RA (A B (k)& A e] A &2 Lz gh7F 25 ol ol | HjRre

o

ol sieh, v Rhe .9 717kl AR ol U X 2ul el v]a) & P Teisol
% HE) 3= Aol EA ol o 1l we A7)
; .

Aol F&Fe A= hAbE gt 2 G 2 uxd S Ad 7hs Aol
FobAaL, A7 el A A, A v A kel iy flglo] AXH AR
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I3} A (antioxidants),

2

o+ &} A (stabilizers)

[e]

I

o} 2~ 5 = H Ak(ascorbic acid)
Z o] EA, A &2 &

A~

o] oA = AL £

=2
[€)

— p=1
WA = T2

o)

A

[649]

oF
B

wK

wK

[650]

fra w2 el 5o % (single dose) 2. = $H2} o] 7]

o %

e
2 4 glow, th5 5o % (multiple dose) 2.2 7] 1} §-o] ¥

(fractionated treatment protocol)®l] 2] 3l 5]
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B2 2 A4 2AAE, 3re] o8 A, A A%
ol AlgE, Fol AR E A= WulE, A=) A A
AP B AL A A} E] = oFE-S v) FE 3 t}okE Q111 ¢) ¢
FrAF Q1AL e} TR 2 A A -8-35)= Sl o] uphA i)

[660] ¥ e FABE b Feliz palel A el ALEFY] A% 7] AL
ol ® ¥ e 2420l g8 AT e

[661] 7] AGA iz o] B Z sz 2 Fol hal A= 24 AP st g

(662] 7] oPAl= Al FF o] e i AR g 5 )

[663]

(6641 o|3k, 3k7] AAlalol lsho] ¥ ukr mrh gAlstAl B FCh W, 5]
Atz U S a A 5] A5 A B P U] ek o] S B
2 okt

[665]

[666] AA 1. 4 A o] A=
[667] GLP-1, GIP & =F7It 7840 B &4 & el &= o5 24 A &
A zsle], 5171 7 19f] o] L& YET
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2k

%E

HXQGTFTSDVSSYLDGQAAKEFIAWLVKG
C

HXQGTFTSDVSSYLDGQAQKEFIAWLVKG
C

HXQGTFTSDVSSYLLGQAAKQFIAWLVKG
GGPSSGAPPPSC

HXQGTFTSDVSSYLLGQQQKEFIAWLVKG
C

HXQGTFTSDVSSYLLGQQQKEFIAWLVKG
GGPSSGAPPPSC

HXQGTFTSDVSSYLDGQAAKEFVAWLLK
GC

HXQGTFTSDVSKYLDGQAAKEFVAWLLK
GC

HXQGTFTSDVSKYLDGQAAQEFVAWLLK
GC

HXQGTFTSDVSKYLDGQAAQEFVAWLLA
GC

10

HXQGTFTSDVSKYLDGQAAQEFVAWLLA
GGGPSSGAPPPSC

11

CAGEGTFTSDLSKYLDSRRQQLFVQWLKA
GGPSSGAPPPSHG

12

CAGEGTFISDLSKYMDEQAVQLFVEWLMA
GGPSSGAPPPSHG

13

CAGEGTFISDYSIQLDEIAVQDFVEWLLAQ
KPSSGAPPPSHG

14

CAGQGTFTSDYSIQLDEIAVRDFVEWLKN
GGPSSGAPPPSHG

15

CAGQGTFTSDLSKQMDEEAVRLFIEWLKN
GGPSSGAPPPSHG

16

CAGQGTFTSDLSKQMDSEAQQLFIEWLKN
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GGPSSGAPPPSHG

17 CAGQGTFTSDLSKQMDEERAREFIEWLLA
QKPSSGAPPPSHG

18 CAGQGTFTSDLSKQMDSERAREFIEWLKN
TGPSSGAPPPSHG

19 CAGQGTFTSDLSIQYDSEHQRDFIEWLKDT
GPSSGAPPPSHG

20 CAGQGTFTSDLSIQYEEEAQQDEVEWLKD
TGPSSGAPPPSHG

21 YXQGTFTSDYSKYLDECRAKEFVQWLLD |ad]
HHPSSGQPPPS &4

22 YXQGTFTSDYSKCLDEKRAKEFVQWLLD |ad]
HHPSSGQPPPS &4

23 YXQGTFTSDYSKYLDECRAKEFVQWLLA |ad
QKGKKNDWKHNIT &4

24 YXQGTFTSDYSKYLDECRAKEFVQWLKN [31g]
GGPSSGAPPPS & A

25 HXQGTFTSDCSKYLDERAAQDFVQWLLD
GGPSSGAPPPS

26 HXQGTFTSDCSKYLDSRAAQDEVQWLLD
GGPSSGAPPPS

27 HXQGTFTSDYSKYLDERACQDFVQWLLD
QGGPSSGAPPPS

28 HXQGTFTSDYSKYLDEKRAQEFVCWLLA
QKGKKNDWKHNIT

29 HXQGTFTSDYSKYLDEKAAKEFVQWLLN [a1g]
TC 3] A]

30 HXQGTFTSDYSKYLDEKAQKEFVQWLLD |ad]
TC 3] A]

31 HXQGTFTSDYSKYLDEKACKEFVQWLLA [|ad
Q &4

32 HXQGTFTSDYSKYLDEKACKDEVQWLLD |ad]
GGPSSGAPPPS & A

33 HXQGTFTSDYSIAMDEIHQKDFVNWLLAQ |31d)
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KC 3] A]

34 HXQGTFTSDYSKYLDEKRQKEFVNWLLA [|ad
QKC &4

35 HXQGTFTSDYSIAMDEIHQKDFVNWLLNT |a1d]
KC 3] A]

36 HXQGTFTSDYSKYLCEKRQKEFVQWLLN [a1d]
GGPSSGAPPPSG A

37 HXQGTFTSDYSKYLDECRQKEFVQWLLN [a1d]
GGPSSGAPPPSG A

38 CAXQGTFTSDKSSYLDERAAQDEVQWLLD
GGPSSGAPPPSS

39 HXQGTFTSDYSKYLDGQHAQCFEVAWLLA
GGGPSSGAPPPS

40 HXQGTFTSDKSKYLDERACQDFVQWLLD
GGPSSGAPPPS

41 HXQGTFTSDKSKYLDECAAQDEVQWLLD
GGPSSGAPPPS

42 YXQGTFTSDYSKYLDEKRAKEFVQWLLD |ad)
HHPSSGQPPPSC &4

43 YXQGTFTSDYSKYLDEKRAKEFVQWLLD |ad]
HHCSSGQPPPS A

44 HGQGTFTSDCSKQLDGQAAQEFVAWLLA
GGPSSGAPPPS

45 HGQGTFTSDCSKYMDGQAAQDFVAWLLA
GGPSSGAPPPS

46 HGQGTFTSDCSKYLDEQHAQEFVAWLLA
GGPSSGAPPPS

47 HGQGTFTSDCSKYLDGQRAQEFVAWLLA
GGPSSGAPPPS

48 HGQGTFTSDCSKYLDGQRAQDFVNWLLA
GGPSSGAPPPS

49 CAXQGTFTSDYSICMDEIHQKDFVNWLLN |a1g]
TK 3] A

50 HXQGTFTSDYSKYLDEKRAKEFVQWLLD |ad)




WO 2017/116205

39

PCT/KR2016/015555

HHPSSGQPPPSC

ofl
oX,

51

HXQGTFTSDYSKYLDEKRQKEFVQWLLNT
C

o

52

HXQGTFTSDYSKYLDEKRQKEFVQWLLDT
C

o

53

HXEGTFTSDYSIAMDEIHQKDFVNWLLAQ
C

o

54

HXEGTFTSDYSIAMDEIHQKDFVDWLLAE
C

o

55

HXQGTFTSDYSIAMDEIHQKDFVNWLLAQ
C

o

56

HXQGTFTSDYSKYLDEKRQKEFVNWLLA
QC

57

HXQGTFTSDYSIAMDEIHQKDFVNWLLNT
C

o

58

HXQGTFTSDYSKYLDEKRQKEFVQWLLNT
KC

o

59

CAXQGTFTSDYSICMDEKHQKDFVNWLLN
TK

o

60

CAXQGTFTSDYSIAMDEKHCKDFVNWLLN
TK

o

61

CAXQGTFTSDYSIAMDEITACKDFVNWLLN
TK

o
o Wlox Wlox W|ox Mlox Wlox Mlox H|ox M| ox M|ox W] ox I

o

62

CAXQGTFTSDKSKYLDERAAQDFVQWLLD
GGPSSGAPPPS

63

CAXQGTFTSDCSKYLDERAAQDFVQWLLD
GGPSSGAPPPS

64 YXQGTFTSDYSKYLDECAAKEFVQWLLD |ad)
HHPSSGQPPPS &4
65 HXQGTFTSDYSKCLDEKRAKEFVQWLLD |ad]
HHPSSGQPPPS &4
66 YXQGTFTSDYSKYLDECRAKDFVQWLLD |ad)
HHPSSGQPPPS &4
67 YXQGTFTSDYSKYLDECAAKDEVQWLLD |ad]
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HHPSSGQPPPS

ofl
oX,

68

YXQGTFTSDYSKCLDEKAAKEFVQWLLD
HHPSSGQPPPS

o

69

YXQGTFTSDYSKCLDERAAKEFVQWLLD
HHPSSGQPPPS

o

70

YXQGTFTSDYSKCLDEKRAKDFVQWLLD
HHPSSGQPPPS

o

71

YXQGTFTSDYSKYLDERACKDFVQWLLD
HHPSSGQPPPS

o

72

YXQGTFTSDCSKYLDERAAKDFVQWLLD
HHPSSGQPPPS

o

73

CAXQGTFTSDYSKYLDECRAKEFVQWLLD
HHPSSGQPPPS

o

74

CAXQGTFTSDYSKCLDEKRAKEFVQWLLD
HHPSSGQPPPS

o

75

YXQGTFTSDYSKYLDEKAAKEFVQWLLD
HHPSSGQPPPSC

o

76

YXQGTFTSDYSKYLDEKRAKDFVQWLLD
HHPSSGQPPPSC

o

77

YXQGTFTSDYSKYLDEKAAKDFVQWLLD
HHPSSGQPPPSC

o

78

HXQGTFTSDYSKYLDEKRQKEFVQWLLDT
KC

o

79

HXEGTFTSDYSIAMDEIHQKDFVNWLLAQ
KC

o

80

HXEGTFTSDYSIAMDEIHQKDFVDWLLAE
KC

o

81

CAXQGTFTSDYSKYLDEKRQKEFVQWLLN
TC

o

82

CAXQGTFTSDYSKYLDEKRQKEFVQWLLD
TC

o

83

CAXEGTFTSDYSIAMDEIHQKDFVNWLLA
QC

o Wlox Wlox M|ox Mlox Wlox Mo H|ox Mlox Wlox M |ox M|ox Wlox M ox W|ox M|ox U

o

84

CAXEGTFTSDYSIAMDEIHQKDFVDWLLA

R
i)
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EC 3] A]
85 CAXQGTFTSDYSIAMDEIHQKDFVNWLLA |ig]
QC 83/@
86 CAXQGTFTSDYSKYLDEKRQKEFVNWLLA |3Lg]
QC 83/@
87 CAXQGTFTSDYSIAMDEIHQKDFVNWLLN |3Lg]
TC 3] A]
88 CAXQGTFTSDYSKYLDEKRQKEFVQWLLN |3Lg]
TKC 3] A]
89 CAXQGTFTSDYSKYLDEKRQKEFVQWLLD |ig
TKC 3] A]
90 CAXEGTFTSDYSIAMDEIHQKDFVNWLLA |3g
QKC 83/@
91 CAXEGTFTSDYSIAMDEIHQKDFVDWLLA |ig
EKC 3] A]
92 CAXQGTFTSDYSIAMDEIHQKDFVNWLLA |3g]
QKC 83/@
93 CAXQGTFTSDYSKYLDEKRQKEFVNWLLA |3Lg]
QKC 83/@
94 CAXQGTFTSDYSIAMDEIHQKDFVNWLLN |3Lg]
TKC 3] A]
95 YXQGTFTSDYSKYLDEKRAKEFVQWLLC |ag
HHPSSGQPPPS A
96 YXQGTFTSDYSKYLDEKRAKEFVQWLLD |iLg]
HCPSSGQPPPS A
97 YXQGTFTSDYSKYLDEKRAKEFVQWLLD |iLg]
CHPSSGQPPPS A
98 YXQGTFTSDYSKALDEKAAKEFVNWLLD |aLg]
HHPSSGQPPPSC A
99 YXQGTFTSDYSKALDEKAAKDFVNWLLD |aLg]
HHPSSGQPPPSC A
100 YXQGTFTSDYSKALDEKAAKEFVQWLLD |aLg]
QHPSSGQPPPSC A
101 YXQGTFTSDYSKALDEKAAKEFVNWLLD |aLg]
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QHPSSGQPPPSC A
102 YXQGTFTSDYSKALDEKAAKDFVNWLLD |aLg
QHPSSGQPPPSC A

F71 3% 10l 71 A" A Lol A XE E7]E obv AR ¥ A ofu| Akl Aib

[670]

[671
[672
[673
[674

—t e e

[675]

[676]

[677]

[678]

(aminoisobutyric acid)©| ¥, W& 2 TA|H oln| A2 W2 T A H
ofn| Ak E o] M2 g E G s AE 2n g g
4-o|n| t} 2= o) M| & (4-imidazoacetyl) =, Y& =

AN}

AN A 2; A4F BEA ] AL AA A=

& debo] Zzp dyojuj =] & e e8] =7]E 7}A] = 10kDa®| PEG, =
2 o) 1] = _PEG- 2 H] 3] = (10kDa, NOF, Q)3 A Al o 19] 2F==24] A
(M AHZ 21,22, 42,43,50,77, R 96)9] Al 2=E] Q1 7)ol sl A3A| 7] 7] 38},
A= e A 9f Do) u] ZPEG-Y B =] R E 11 WA 3, 9Ee] s
1 WA 5 mg/me = 8ol A2l A 0.5 WA 3 AIZE 5t 8EgA ). o] o], §E-§-&
50 mM Tris €= <4 (pH 7 5)0l 20 WA 60% ofo] A~x 2320 H7hE 374
stoll A 3 ¥ it whgo] T8 H ¥, A7) w3 & SP Al 9 & 2 HP (GE
healthcare, ™| =)< ;9,%0}04 Al 2~E| Qo)) Rw-H|d3ld A A&
A sF3 T

TS0 2, 7] A B Jﬂ@ﬁ}ﬂ AEaAAA e A FEEH Fos
EHE 1 1WA 5, @l 555 10 WA 50mg/ml 2 31 4 W =] 8°Cell A 12
LHX] 18A] ZF & )F WEG- A Zl Tk HE-E--2 100 mM S14H2F 2hE 9 (pH 6.0)9)

A A 21 10 WA 50 mM AU Aol = B 2 FFo] =alo] =9} 10 4] 30 %
ool 2 B ¥kg o] HI7HH 8 stoll A ATt jEgo] TR H T, Y
w3l & e A9} E 2 FF A A A
A A3 (GE healthcare, 7] =)ol 4]
EtshE AFAE A ST

Az F 4 A2vteETad ], A7 A2vtE 1] 2 o] 2l st
ArrtE IR B F5= 95 % ool

714, M A5 219 A RAA 2 WA FZER Fert PEGE B3]
AAE AFAE, NEME 219 A S ZEH Feg Lo 2FA 52
MAHT 219 A& AFA'R P el ol 52 Sl £8 5o A2

})\q'

A7IM, AU Z 229 25D A R WS =227 Fe7t PEGE E-8}]
AZE AJA S, HEHE 29 A2 ER- Fed 8= 284 52
HEWS 229 A& AA 2 W sialal, o] 52 S A £ E o] ALgE

&l (GE healthcare, ] =7)3} Source ISO
goto, A2 dA e =2 E- Fe s
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[679]

[680]

[681]

[682]

[683]

[684
[685
[686
[687

—t e e

[688]
[689]

[690]
[691]

‘F )\I\Iq'

4714, M AT 429 A EAA 2 WA FZER Fert PEGE B3]
AZE AFAE, HEHE G HGSRE-JFeE £F 0}——73?5Lxﬂ'10
M AU T 429] A4 AFA'R YrgaglaL, ol 5
T A

A7A, MM = 439 g2 H =2 a9 Fe/l PEGE &5
AAE AFA S, HEHE 433 A 22 EHFeE X3 0}——7ﬂ?ﬂxﬂ'i°
AWM F 439 2|28 A AR e, o] 5e
T A

A7, M= 509 e A R =R a9 FeZl PEGE &5
A2 AFAE, NI UNE 502 WA S 2B Fe & 2§ o}——ﬁ?ﬂxﬂ'io
AWM E 509 A28 A2 9y EdaL, ol 5L

)\I]\q‘

oA71A, AW T 779 A58 A 3 W F 28R Ferl PEGE 53]
AAY ARAL, ALUE 779 W R BLUF % 73 o}~7ﬂdxﬂ'z°
AW E 779 X438 AgA'E Wys g
T A

oA7IM, M dW =z 962 AF 2 H A== FeZt PEGE %3¢
AAY AFAS, HANF 961} W T H e F % ¥ 3} o}~7ﬂdxﬂ'z°
MAUZ 969 A4 AFAR Frdsgla
T A

A7) A Aol 1 H 20”"1 Az AsgAd A e ol A& AgA o 4
Z43817] 918l GLP-1 84, & F7h(GCG) &4, 2 GIP &4 7} 47}
éﬁlﬁﬂﬂizﬂﬂﬂ}ﬂmmmﬂﬁﬂi%@%%@ﬂ%%%%

o] &3t

A7 2+ Al 3£ CHO (chinese hamster ovary)©l] 17F GLP-1 58-#], 17F GCG
2293 2 7FGIP &4 SAAE 77t ety = 82 Asky Ao 7 A
G

2

GLP-1, GCG T GIPS] 242 Z4357]0] 4 qsteh. whebA, 2 3o et
B2 7A7te] P4 AR AEFF o] &3] ZA AL,

2F7] Aol 13} 200 A A 2H AbE A A 9 o] o] X438 AdA| 2 GLP-1 24
542 98l AZF GLP-1-2 50nM & 4914 0.000048nM7FA] 14:%] © 72
sl A star, A7) Aol 13} 20 4 Al =g AbE8Ad A e o] o] X &8 A3 A&
400nM B 4912 0.00038nM7FA] 1422 o & 3| A& Tt Abr] ok Q17
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[692]
[693]

[694]
[695]

[696]

GLP-1 & A7} "I & ¥l CHO Al Eol A v Fel-& Al A8k A

74 2AEE 5 7] Al A7 T, cAMP @A 7F
WA F7F 75 15E EQ Aol A v Fs e, L™ v Al G-l ek of

(cell lysis buffer)©] 3% 3% detection mixE 10404 7Fsto] A5 &3l A 7]

90 &2t 2ol A REgAI AT 7] whgo] ¢hi¥l Al %838 &3 LANCE

cAMP kit (PerkinElmer, USA)°ll 4 -83}o] 24 ¥ cAMPE 5-3) EC5p4kS AH=3h

5, 3% skt 1F GLP-1 the] A S 7h= 8h7] 3% 29 & 39

LFER AT

=
%742 93 A7 GCGE 50nM %Ei 4HH A 0 000048nM77}x] Ao
sl A star, 7] A Aol 13 2004 Al 28 k52 A o o) o] A& A A S
400nM 7] 41 % 0.00038nM7HA4] §14: 2 0 = S|4 shgit. A 7] il |1kt
GCG =& 7} 98 ¥ CHO xﬂ 3 W | F ol & A 174 o}ﬂ AL2 o7 s 7}

%

F71 e 5 155 Fot AC}%OM Hl| & 3}034 ¥ E}O *1155% 5 e (cell lysis

buffer)©| 3 3F4 detection mixE 10402 7}8he] Al EE &3] A] 7] a1, 905 &<t

Lol A BEGA| T 7] HEE-o] ek Al E 83 E-S LANCE cAMP kit

(PerkinElmer, USA)°ll 4-835}0] &4 ¥ cAMPE -3l ECsp %k = 2H=3%H 3, 4%
H] 3L 3FA T {12 GCG thB] ol &7k 8h7] 3229 32390 Yerd Sl

7] A o 13} 200 A A2 AT A A ) o] o] A4 AjMA 9 G
45 918 Q17 GIPS 50nM FE 44124 0.000048nM 74| &4 0 =2
s| A ekar, 7] AAld 13 20 A A28 Ats2 A A 9 o] o] A& 4
400nM -E 4414 0.00038nM7FA] 144 0.2 & A 5FSI T}, A7) vl Yk 1%
GIP &A1 7} ' H CHO M o A v Fl-& Al A8kl A44 o7 A5 7}
EAEE 55U 7] Mo A7 ths, cAMP A 7} 28 S 50
F7F e 158 FQF 2ol A v el 1 oF e Al 88l 95 M (cell lysis
buffer)©| 3 3F4 detection mixE 10402 7}8he] Al EE &3] A] 7] a1, 905 &<t
Lol A BEGA| T 7] HEE-o] ek Al E 83 E-S LANCE cAMP kit
(PerkinElmer, USA)° %] £3}0] 54 ¥l cAMPE %38 ECspal 2 A3 3, 4 3

H] 3L 3FA T {12 GIP ] Ao &7k sh7] 35 29 3 3 Yer Sl
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[697] [3%2]
W5 BAA ] oA
A4 ¥ Ferol = di vlin vitro 4 (%)
AMEHS  |vs GLP-1 vs Glucagon vs GIP
1 3.2 <0.1 <0.1
2 5.9 <0.1 <0.1
3 1.8 <0.1 <0.1
4 8.5 <0.1 <0.1
5 42.1 <0.1 <0.1
6 17.0 <0.1 <0.1
7 13.7 <0.1 <0.1
8 14.2 0.10 <0.1
9 32.1 0.13 <0.1
10 46.0 <0.1 <0.1
11 1.4 <0.1 <0.1
12 0.4 <0.1 <0.1
13 <0.1 <0.1 <0.1
14 28.0 <0.1 <0.1
15 79.2 <0.1 <0.1
16 2.1 <0.1 <0.1
17 0.2 <0.1 <0.1
18 <0.1 <0.1 <0.1
19 <0.1 <0.1 <0.1
20 <0.1 <0.1 <0.1
21 17.8 267 22.7
22 20.1 140 59.7
23 4.01 9.3 <0.1
24 41.2 9.3 <0.1
25 82.6 0.1 <0.1
26 64.5 0.2 <0.1
27 83.1 0.8 0.9
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28 17.2 1.6 <0.1
29 38.5 6.0 <0.1
30 142 0.7 0.8
31 135 2.2 2.4
32 151 1.7 8.8
33 24.5 <0.1 10.4
34 19.1 0.92 0.6
35 7.5 <0.1 1.3
36 37.4 0.39 0.2
37 236 6.21 2.2
38 2.3 - -

39 13.9 0.53 <0.1
40 75.2 <0.1 <0.1
41 34.3 <0.1 <0.1
42 33.9 205.8 7.8
43 12.6 88.4 3.70
44 1.3 <0.1 <0.1
45 6.6 <0.1 <0.1
46 1.4 <0.1 <0.1
47 2.4 <0.1 <0.1
48 1.5 <0.1 <0.1
49 29.8 <0.1 33
50 67.4 50.5 2.7
51 14.4 2.0 0.1
52 441 7.5 0.3
53 161 8.4 1.3
54 30.6 1.4 0.1
55 27.1 0.7 2.4
56 57.9 4.9 0.8
57 11.7 <0.1 0.3
58 39.1 2.6 0.2
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59 40.3 <0.1 4.0
60 106.2 <0.1 8.2
61 59.8 <0.1 2.8
62 5.2 <0.1 <0.1
63 15.3 <0.1 <0.1
64 64.6 60.1 92.9
65 95.4 25.2 11.6
66 15.8 172 17.2
67 28.5 46.2 39.8
68 27.9 8.8 107
69 24.3 9.6 62.8
70 15.1 71.3 64.4
71 90.1 12.7 94.7
72 11.5 1.0 1.6
73 22.6 54 3.0
74 12.9 0.9 1.0
75 35.1 8.5 18.0
76 10.3 47.6 11.7
77 38.7 12.2 355
78 51.0 14.0 0.12
79 41.5 4.9 1.4
80 8.1 0.0 0.1
81 7.8 0.3 <0.1
82 9.5 1.1 <0.1
83 47.3 1.3 0.4
84 4.2 <0.1 <0.1
85 4.3 <0.1 0.3
86 28.4 0.4 0.2
87 0.9 <0.1 <0.1
88 9.6 0.3 <0.1
89 7.1 0.7 <0.1
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90 7.4 <0.1 <0.1
91 31.9 16.8 0.3
92 0.8 <0.1 0.4
93 5.7 0.3 0.7
94 0.5 <0.1 <0.1
95 2.1 0.4 <0.1
96 344 194.8 52
97 10.5 62.8 2.6
98 28.1 8.2 47.1
99 20.9 14.9 57.7
100 422 12.7 118.5
101 23.2 13.9 40.1
102 23.3 29.5 58.0

[698] [3£3]
e Asd AgA e A Aok as
A& A A fhetel = e in vitro B4 (%)
vs GLP-1 vs Glucagon vs GIP

21 0.1 1.6 0.2
22 0.1 0.9 0.5
42 3.1 23.1 1.2
43 2.1 13.5 0.6
50 15.4 6.9 0.7
77 6.7 1.7 6.6
96 0.3 4.0 0.3

[699]
[700]

[701]
[702]
[703]

Aol 2: 4F FHA ALY AGA in vivo FH ZA
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(704 Wl EE RAR 9 AEE 3 g A 2ol f 5 B vk of
A2 93 AHg Bk rhS- 2] AF2 o] 2ol oF 40-60g0] ATk, AT
713 Bk vkt PEE 530S B AHEA WL HEE HAh WL

[705]

[706]

[707]

[708]
[709]

RIS H]— 1o] :1)\11;] }\]64—?8, 7 1: Tﬁﬂ;(ﬂ 201 1§ T/\]‘) v]_x]ﬂl— No]
vk vpg- 2 ) Z2at, o 20 DT 429 X228 A A 1.44 nmol/kg Y m
FAR, 7 3 AU 420] A4 A A 2.88 nmol/kg 24 13] FAb), 7 4
AN T 432 %48 ATHA 1.44 nmol/kg 24 13] FAD), - 5: AL HF 439]
A48 AgHA) 2.88 nmol/kg (Y 13] AN, o 6: AWM Z 509] %48 AgHA
1.44 nmol/kg 2 13] FAD), o 7: A DU T 509 #14-3] 234 2.88 nmol/kg Y
13] F=Ah7F vk A g2 28U A TR s o, A o] Xy etk 2d
G 2 7)o s ek vh-2 o S E SA ST A7l TR T
T el A A S SA S o B gl 19 ANOVAE AFE-8o]

TTa=E o ]
SLA M A o] -5 M) RE wh9 2 T 2t W AR Abo] & Ml aLa e

7‘<
As W3E S4¢ 2T 5 104 EAT = %ol AEH T 42,43, E 509
A& AdhA ol 183 ?04%‘2 257 5o 7 A Aol v &l 27} -56.9%, -57.0%
1941 -63.5%9] AT FAE BT
T, A A S S e A a5 20 A FlE 4= 9l o] A AW T 42,

s -1 1l
43, 3 509 A& AFdA o L EF Folutsm B F A Fol el valel A
| °

oFe] ¢l B o] 1
i T TA A Pz AAE

o]t} o] o} gHaste], o) el A 7] % F A A

I 521 5lo] oby Ao 2A o] sl s ofrt

%)

>~

Rl

0%

©

=

i

i

N>

Jim

o, 1

v HE
ied

urt yo
o J

|

SIS

b
(g o

e wd b 2 4y X

o}, 2wk o] W ol = A7) A A g A Rl = w5 55 A Sl e @l
Wol g3 1 VNP RERE EEE = RE WY mE Hy g vt
dhrg o] W 9lof] 2 ehE] = Al o2 g A H o] of gt}
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T
BT 8] ek 1R B ATAL
[shebA 1]
X-La-F
o 71A,
X5z, =7 7HE -8-A), GLP-1 (Glucagon-like peptide-1) -8 4], 2 GIP
(Glucose-dependent insuliontropic polypeptide) <=-& | ol thall &4 S 2=,
fEfo] o] 11
L&, g7 o],
atz, 0 T3 A 4ol H), Tk a7k 2 o 4kl W), Z7he] L A=
A= al 2 o] al;
Xe] M) 2 A F Y= BAY.
413 2] ;ﬂ 12%1 )01 A,
71 Xz A =FIh2 A Dol A Ao = s o] e ofn] At
] Zk(substitution), 57 Haddition), A 7| (deletion), <2} (modification) %
o] Fo] o R o] 7] 1= ol 4 4B E W o] Aol Wl
=TI old 2191, ARHA.
4731 A2l lofA,

F7FE = obn mal A& H 1Y GLP-1, 1% GIP, 4= A
A A -4 ofn| Ak A Dol A el e =, A FA.
(478 4] Aol oA, 47] X= 8] GubA 12 BA E = op e al A D&

E etz fekol =), AT
Xaal-Xaa2-Xaa3-Gly-Thr-Phe-Xaa7-Ser-Asp-XaalO-Ser-Xaal2-Xaal3-Xaal4
-Xaal5-Xaal6-Xaal7-Xaal8-Xaal9-Xaa20-Xaa21-Phe-Xaa23-Xaa24-Trp-Le
u-Xaa27-Xaa28-Xaa29-Xaa30-R1 (Y HH2 1, ¥ 103)

871 AREA] 1o A,

Xaal-2 3| ~E| W (His, H), 4-0| | t}22ol M E (CA), == E|ZA] (Tyr,

Y)ol L,
Xaa2+ =8l (Gly, G), &3b-v| e -=FE4E & Aib (aminoisobutyric
acid)©] ™,

Xaa3-& & FE4) (Gly, E) 3= - F B (Gln, Q)©] 2L,

Xaa7-= E#| 24 (Thr, T) &=5= o] A7 2] (e, D) M,

Xaal0< F4 (Leu, L), E| 241 (Tyr, Y), &1 41 (Lys, K), Al Z~E] €] (Cys, C),
= 9 (Val, V)yol i,

Xaal2 24 (Lys, K), Al ¥ (Ser, S), = 0] A&F21 (le, o],

Xaal3-& S5 EHY (Gln, Q), El 241 (Tyr, Y), &by (Ala, A), =

Al Z~H| QD (Cys, )0 2L
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4% 5]

[ % 6]

Xaald 72 (Leu, L), W E] 1 (Met, M), H=o= Bl 221 (Tyr, Y)©]H,
Xaal5i Al 2= H| Sl (Cys, €), o} =3 Z E AL (Asp, D), & F 84} (Glu, E),
= FA (Leu, L)o] 1,

Xaal6-2 =2l Al (Gly, G), &= F 4 (Glu, E), =+ A& (Ser, S)©| 11,
Xaal7< & FEH (Gln, Q), °F2 714 (Arg, R), 0] 2F A1 (Ile, I), = F B4t
(Glu, E), Al Z=E| Q] (Cys, C), == 2] A (Lys, K)o] 4,

Xaal82 &by (Ala, A), =FEH (Gln, Q), °F 271 (Arg, R), TEi=

3 ~E 9 (His, H)°] aL,

Xaal9T &etd (Ala, A), =FEHR (Gln, Q), Al Z=HI %1 (Cys, €), =
(Val, V)o| ™,

Xaa20-2 2 Al (Lys, K), =FEF (Gln, Q), == o274 (Arg, R)©] 2L,
Xaa2l2 = F 84 (Gly, E), & FEHY (Gln, Q), F4! (Leu, L), A Z=H| ]
(Cys, C), L= o} =~} Z E Ak (Asp, D)°| ™,

Xaa232 o] AFAl (Ile, I) = ¥ (Val, V)o] iz,

Xaa24i= ek (Ala, A), FFEHY (Gln, Q), A 22E] 21 (Cys, O),

ol =32+ 7) (Asn, N), oF =32 E AL (Asp, D), Ti= & F A (Glu, E)o] ™,
Xaa27& 2 (Val, V), 741 (Leu, L), 2121 (Lys, K), == W E] 24 (Met,
M)o] 3L,

Xaa28-2 Al 2~ H| QI (Cys, C), 2141 (Lys, K), €&l (Ala, A), o} 2=32}]
(Asn, N), == o} =39 2 E A} (Asp, D)©] M,

Xaa29++ Al 22 H| QD (Cys, C), =2 Al (Gly, G), & FEH] (Gln, Q), EHl 24
(Thr, T), 2F B2k (Glu, E), == 8] ~E|d (His, H)©] 1L,

Xaa30-> A| 2= H| 2] (Cys, C), =221 (Gly, G), 2]2] (Lys, K), =+ 3] ~EF W
(His, H)o] AW, H-E A8,

R1-2 A2~ E] Q] (Cys, C), GKKNDWKHNIT (A € % 106),
m-SSGAPPPS-n (<] € & 107), == m-SSGQPPPS-n (A € &

108)0] Art, & A 5,

o] 7] A,

m- -Cys-, -Pro-, 2= -Gly-Pro-©] 27,

n< -Cys-, -Gly-, -Ser-, 'F£3= -His-Gly-©| A1}, & A &

A4dol o)A,

Xaald—= 74 = E] o),

Xaal5i= A 2-H|Ql, o} Anp 2 E AL 1= F21¢]
Al48ke] Qo A,

7] UREA] 1) A,

Xaa2+= =84, ok e -=F 84k = Aibol AL,
Xaa7-& Eflodo]H,

Xaal0< E] 241, Al 29, Te= vt

l_,ﬂ

i
o
R



52
WO 2017/116205 PCT/KR2016/015555

Xaal2+ 2l Al B ol AfpAlo|,

Xaal32 B 2 A, eabd, S F e, = Al A Qlo]ar

Xaaldi= FA, Al 2= H 9, = W E] o),

Xaal5E Al 2H Gl Al S5 8AL i ol AnlZ EAlo] a1,

Xaal7-& FFE o} 271 o] AFAl Al 2 Gl FFEEAL 1=

g alo]H,

Xaal8< &efy, 5 EHel ol =27, i 3

Xaal9i= dabd, SFFeh W) = Al 20|,

Xaa20-& ¢4l o2 7|, e 2 =]

Xaa2l< =5 g4 S5, F54L, Al Z2H ), B ol ~mt 2 ELlo,

Xaa23-Z o] A4l i ko

Xaa241= A 22¥]QL, by, 2 ek, ol v e}, SR EHAL i

o} A~ 3= E/\]-o] tq

Xaa27-2 74 = gl }iﬂ,
74 -3 7] A43lel] Qo) A, A7) Xi= 5}7]

FEgehz gl =), A Al

Xaal-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-XaalO-Ser-Lys-Xaal3-Xaal4-Xaa

15-Xaal6-Xaal7-Xaal8-Xaal9-Xaa20-Xaa21-Phe-Xaa23-Xaa24-Trp-Leu-Leu

-Xaa28-Xaa29-Xaa30-Xaa31- Ser-Ser-Gly-Gln-Pro-Pro-Pro-Ser-Xaa40

(4RE2 2, AU T 104)

&71 Aol A,

Xaal-Z 4-o]u|thzolA|E, 3] 2~ E|H, iz E| £ 41 0] a1,

Xaa2+= =4, &b E-=F 5L BB Aibol M,

XaalQ-& B] 2 A1, I Al A ¢lo] a1,

Xaal3< ¢ebd, SFEFRL Bl 2], i Al 2| ]lo]H,

Xaalds= F41, WE] oW, = g2 Alo)ar

Xaal5+i= o} AT 2 EA S F 8 A B

Xaal6-= =24, & F 54k, = Alglo]ar

Xaal7< S F B, of 271, o] &7l S FHAL Al 2H| ], =

SRR

Xaal82 eojd, FF el of=Z7|d E=

Xaal9ox &ofy, S5 ehel A A~ Q) =

Xaa20-& g A, SFEY, = ol 2= ] o) A,

Xaa21 S A 2" ¢l 3 3 e, F4)

Xaa23-& o| AFAl = dkg o) a1,

Xaa24= A 2~ E 9, ey, S22 o} Antelyl, i FEE Al

Xaa28-2 &) Al Al 2~ ¢l o} A~xpa} 7], = o]_/\jr =t

Xaa293:= ZE| A, FFEH, Al A ¢, T ] AE o),

E

=
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[ % 8]

(3479 9)

[7d7-8 10]

Xaa30-2 Al =H| Sl =8 A, 2 Al BB 3] AE|Holar
Xaa31-> ZEd = Al 2~H Qo]

Xaad0-> Al Z=H| Q1o AL}, A g

A48}el )0 A,

7] UREA] 1) A,

Xaa2+= =] 2], o g-= FHAE B Aibo] AL
Xaa7-& Eflodo]H,

Xaal0-& E] 2 A, A| 2~ H| 9, = vkglo]ar,

Xaal2+= ¢ Al = o] A FFAloly,

Xaal3-Z Bl 241, gebdd, = Al 2 H Rl oL

Xaald4= 74 B W E o],

Xaal5+ Al 2~HQl B ol ATt 2 EAlol a1,
Xaal7& S FERL of 27, o] ARl Al 2 H ], = gl Al
Xaal8S &efd, o}l =7, = 3] ~E| o]l
Xaal9T &b, S5, s Al 2 E|Ql o],
Xaa202 YAl B S F el o] ag,

Xaa2l> = FFAE A/ 2H| Q) iz o 23t 2 E 4ol
Xaa23-> Hylo]al,

Xaa24+ &b, 5B Al 2|91, o A~ uhel, e

o 2:3}-2 E 4To] v,
Xaa27< 74l = g Aall, Ak,
Al 78} el Qlo] A,

71 AHEA 20 A,

Xaal32 &b, Bl 24, £ Al 2HQlo]aL

Xaal5+= o}~ 2 EAL W= S FAlo] o,

Xaal7-> = F B, o 271, A 2 H| QL == g4l o] AL

Xaal8- ¢efd, o}l 27\, HEi= 3] ~E| o],

Xaa2l-> A 2=H| QL = F 5N, S F B, = o At 2 EAbo] AL
Xaa23-2 o| AFAl B de o,

Xaa24:i= A 2~ H|Ql, & FEFY, W= of A uhe)l o] Al
Xaa28-2 Al Z~H| QL of A ube}y]) = of ~ a2 E Abo] 1,
Xaa29+= = FEFR, Al 2~HI QL = 3 A E ol AL,
Xaa30-2 A =H| QL 24l = 3 ~E W), AgHA].
Al4s}el] Qlo] A,

/\]—7] o)) u]-N 1011}\1,

Xaa2v= & op-v|E-2F 74 = Aibol L

Xaa7< Ed 21lo]y,

Xaal0S E] 24 = Al A Qlo]ar
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Xaal2+= ¢ Al = o] A FFAloly,

Xaal3-Z E| 24, defd, == Al ~H Q1o AL,

Xaald4= 74 B W E o],

Xaal5+ Al 2=H|Ql = o} Aut 2 ELlo] AT,

Xaal6- =7 Ako] ],

Xaal7-> o} 27|, o] 274l Al 2~ HIQLL = g ilo] AL,

Xaal8- ¢efd, o}l 27\, HEi= 3] ~E| o],

Xaal9i= &ebd, S F e = Al ~E|Ql o] AL,

Xaa20-2 2l Al £ = FEl o],

Xaa2l-> = FEAF B ol Aut 2 ELlo] AT,

Xaa23-2 ol

Xaa24+ S FERL, o Aube}y) s of ~ut 2 EAbo] a1,

Xaa27- frAlo|H,

Xaa28-2 Al 2~H| QL ehebd, of ~3heb 7], B o A 2 EALRL A RHA|.
978 111 Aldael] lofA,

7] UREA] 1) A,

Xaal-2 3| ~E|H = 4-oln oA e o] ar,

Xaa2t= o H-2 F R4 = Aibo|H,

Xaa3<> = FEFRl o] AL,

Xaa7-> Ed o],

Xaal0S E] 2 Al0] a1,

Xaal2 O] AFAlo],

Xaal3-& efd = Al 2 Qlo] a1,

Xaald+= Bl 2] o],

Xaal5+ o} ~u 2 EAlo] AT,

Xaal6- =7 Ako] ],

Xaal7-Z o] &4l 1= gl4lo]aL,

Xaal8 defd = 3| ~E|H o,

Xaal9+= = FEFR] Hi= Al 2 H|Qlo] Al

Xaa20-> g 2lo)H,

Xaa2lZ o} It Z ELbo] a1,

Xaa23-2 ol

Xaa24+= o~ 3}zl o] AL,

Xaa27- F4lolH,

Xaa28- &ty = ol ~ufelylo]al,

Xaa29+ = FE = Ed oo,

Xaa30-= Al 2~ EH| Q1 1= gl Al o) AW, FEA sk, A7A.
(978 121 Aldael] lofA,
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(7478 13]

[ 14]

[7d -8 15]

[7d7-8 16]

F7] X 8H7] dHbA] 39 ofpm Ak A A8 gk e =19,
ARHA:
Xaal-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Xaal3-Leu-Asp-Glu-
Xaal7-Xaal8-Xaal9-Lys-Xaa21-Phe-Val-Xaa24-Trp-Leu-Leu-Xaa28-Xaa29-
Xaa30-Xaa31-Ser-Ser-Gly-Gln-Pro-Pro-Pro-Ser-Xaa40 (4 HF2] 3, AW S
105),

471 ArEA] 300 A,

Xaal & 3|~ W == | ZAlo| a1

Xaa2+= Gupv| el FEA = Albolfq,

Xaal3-2 ¢Hafyd, Bl 2 A = A A Qo] AL,

Xaal7-> o}l 27|, A 2 H|QL, = gl Alo]

Xaal8- ¢efd iz ol 2 7] o] a1,

Xaal9F ebd i Al 2/l

Xaa2l-& S FHA Eiz o} ~mp 2 EAlo] L

Xaa24= = FEFR = ol A~ upehgl o],

Xaa28-> Al 2H|Ql = o} AuE ELlo] AT,

Xaa29+v Al 2=H|QL, 3| AW, e = FERI o] 1,

Xaa30-= A 2~H| Q1 4= 3] AE|Holal

Xaa31-< 257 = A2 HQlo]H,

Xaad0-= A 2~ H| Q1 = & A7)

Adgtel] Qo A, 7] R1-E A 22 €1, GKKNDWKHNIT (A @ H % 106),
CSSGQPPPS (A € ¥ & 109), GPSSGAPPPS (A € % 110),
GPSSGAPPPSC (X1 2H % 111), PSSGAPPPS (M € & 112),
PSSGAPPPSG (A € % 113), PSSGAPPPSHG (M ¥ W & 114),
PSSGAPPPSS (A @™ & 115), PSSGQPPPS (A D 5 116), L=+
PSSGQPPPSC (M EH = 117)o] A}, H-EA8h=, 234,

A4 WA 137 o 1= g Foll Ao A,

37] AukA o A N-E o 2 12E] 169 o} 1] A4k} 200 of ] 2k A =2
L E FA sk, AA.

Al 1akel Qhoi A,

A7 X= DS 1A 1028 o] Fol Xl e 2 7E A B ofn] i)
}ﬂOﬂQ_ u.b‘}o}b J“E]_O] L ?l, 736]— ﬂ

A1 WA A13E - o 1= 7 Foll Ao A,

_ o =

=

A
A7) Faz a1 AL F3HA, A A & ﬂ/\Eﬂ =, YR E oo v,
hRwl A=A, 54 ofv| At 7‘1 SR o] S A, A, A
WA, FeRn 224, A | 224, 77281 Qo] =, gto] B 2 vl dl,
E W 2~ 9| ¢ (Transferrin), /\}7}5}01 = (saccharide), 3| 3} &, L Ao 7
o] Fo] %l o A A ey =, AZHA.
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