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T .
A A o] pH= pH ©F 4.5 WA pH F 7.5, o] 21| pH °F 4.5 WA pH °F
7.0, pH 2F 4.5 WA ¢F 6.5, pH ©F 4.5 =] 2F 6.3, pH °F 4.5 A pH °F 6.0, pH ¢}
4.5 WA °F5.9,pH °F 4.6 WA °F 5.8, pH °F 4.7 W =] F 5.8, pH F 4.8 ] #] 2F 6.0,
pH 2} 4.8 %] 5.8, pH 2F 4.8 WA 2F 5.7, pH 2 4.8 W #] 5.6, pH < 4.8 W} %] oF
5.5, pH °F 4.8 W#] °F 5.4, pH ¢} 4.8 W A] ©F 5.3, pH 2F 4.9 W] ¢} 5.3, pH °F 4.9
WA oF5.2, pH 9F 5.0 A oF 5.2, = pH 9 519 5= L o1}, 535 o]0
A e A %=

371 H3xshE pH7E 2 7 A S S oh= A AlAl 9] s 5= oF 1 mM WA of
200 MY = Aoz, Boh o] A A o2, o 5 mM A 9F 100 mM, F 5 mM WA
°F 80 mM, °F 5 mM WA °F 40 mM, ©F 8 mM W A] F 40 mM, F 5 mM W A] ©F 30
mM, F1= oF 5mM WA oF 25 mM <Y 5= 9o, S5183] ofof] Ay = A&

o}t

o
N
O
=
o
o
W
=

10 4

g o] g Al Aol EgHE = A T4 2421 D(saccharide) > T,
olF i, thd ¥, 8l 3F TS dotH, =77k 784 % GLP-1
(Glucagon-like peptide-1) =-8-#| ol thall 24 -& zk= FElo]| =] x| &9
At o] b A& TN T T =
S EA ZEEA FIA W AT
ol olF i A Y A AESH
A §hE %] =T

A7) G M A A o] AA G ] oF 1 WHA] F 20%(w/iv), oF 1 WA
15%(wiv), ©F 2 WA 9F 15%(w/iv), &F 2 WA oF 12%(w/v), &F 2 WA F 12%(wiv),
oF 3 W A] 2F 10%(wiv), &F 4 WA 2F 10%(w/v), °F 5 WAl <F 10%(w/v), °F 6 WA
F 10%(wiv), ¥ 7 WA F 10%(wiv), <F 7 WA F 9% (wiv), <F 8 tA] F 9%(w/v),

S
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i of 85 B(wie] FEZ EAT 5 g ovt, 5188 ofo] AeH A ghich,

E183] olof] Algh¥] A gF o), 7] Mg AlAe] L= A T 24
Hl o] 24 AHSEA A= dhuld golo] e S whao] 244
@l do] F2E AL S FH = AL WA st & 4

Hodgo] AFEE 4= )iz vl o] 24 AHZA A A o 2=
ZY 2o EF(l A, ZT] A2 o] E 20(F 8 F Ao & #l(20) 22 W]
B gh o]l B), ZelA 2 o] E 40(E 2] S A ol & #l(20) A= 1] g
Hrgul g ol E), A2 o] E 60(E 2] A ol & /1 (20) A= H] B
iAol o) E), e A= o] E §0(E g2l oll € A (20) A =H] gk
Brgdo]E); v EelsAld e 7] %](20)2
S Aol &l A 7| (-(CH2CH20)-) 9] & /|55 91| 3}, 2} (PEO-PPO-PEO
&% 3 Al; PEO: poly(ethylene oxide), PPO: poly(propylene oxide)),
ZYodd- S 2 g 22, s del 33« A,
Zy s Aol dl-~eotd ol E, He]S Aol 7l & o " =(¢Z: C1-C30),
s Aeldel B o 2, 4 v d ZelSAlo el 2R (L.

C1-C30) 5), 2 F = ul4 A ¥ o] E(sodium dodecyl sulphate, SDS) 54 4=
Rom, = ZLZWOE s ZFAME & 9o, ol 50| st
= ol 23 FuR = AMRE 7 3

TAF R, g7 vlo] 24 AMEGA = Z8]AE W0l E R0, ZE| A=W E
60, T A Z W o] E 40, ZT| L2 H| 0] E 20, == ZH5AM 188U 4 dow,
ol Fo] o] A-gd F 9o, 53] o] A&y = 2 ol Th

g ol A ] vl ol A A A= s R ETEA] &= S0
uhe A sh | A A 0 2= B i o] AlAol] oF 0.2%(w/v) ©l8ke] w5, o Zi )
o} 0.001 A °F 0.2%(w/v), °F 0.001 tHA] °F 0.1%(w/v), °F 0.001 thA] °F
0.05%(w/v), ©F 0.005 W A1 2F 0.08%(w/v), & 0.002 WA 2F 0.05%(w/v), °F 0.005
WA F0.05%(w/v), °F 0.01 HA] 2F 0.05%(w/v), °F 0.01 A °F 0.04%(wiv), °F
0.01 WA 2} 0.03%(w/v), = 9F 0.02%(w/v) &2 ¥3HE 5= gl o), E1lE] o9
A gk A eF =1

SN A A F7HE 5 Qi e T 222 9] HEA
ob] ke WE| W, ok 271, Fel A, iz o] E o] &7
A

=
o 3, 4] obu ke L H Y & glont,

PN
o
o

7] ofu| A4S AlA| el ©F0.01 A oF 1 mg/mLe] 55, ¢F 0.01 WA ¢F 0.8
mg/mL, °F 0.01 W *] ¢F 0.5 mg/mL, <F 0.02 WA] 2F 0.5 mg/mL, == F 0.02 W A

=
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[152]
[153]

[154]
[155]

[156]
[157]

[158]
[159]

[160]

S, 2 g o] g A A= 4] A g AA O] DA T4 8kl
S B2 o] &4 AWM A o] glel, HeE T4 20l

QHQ B A 2] o] o]t o] 9]0 B Wb o] HE S| A] gk W 9]
Wel A FeI A §A50f iz 7Ieke] R hA ZAEo] HEH o o
E3h 5 9ok, ofol AT A i

471 2512 19] Aebol = AFAL A7 AA = A4 A A ol el
FEFER EAT F 00, 2 AR 9 191 Aefol= AP £33
18 WA °F 940 nmol/mL, F 18.7 W A 2F 935 nmol/mL °F 18 W A] ©F 842 nmol/mL,
oF 18 WA 2F 748 nmol/mL, &F 18 WA] &F 655 nmol/mL, &F 18 WA 2F 561
nmol/mL., ©F 18 W A] ©F 468 nmol/mL, ¥ 18 W} A] °F 374 nmol/mL, °F 93 W} %] oF
940 nmol/mL, ¥ 93.5 W A F 561 nmol/mL, °F 93 W A] °F 842 nmol/mL, °F 93
WA F 748 nmol/mL, ¢F 93 W A] °F 655 nmol/mL, °F 93 W #] ©F 565 nmol/mL, ¥
93 WA 2F 561 nmol/mL, 2F 93 W A] °F 468 nmol/mL, °F 150 H A] F 468 nmol/mL.,
oF 200 WA 2F 468 nmol/mL, &F 250 W A] <F 468 nmol/mL, &F 274 W <] <F 474
nmol/mL,%F 280 W A] °F 468 nmol/mL, 2F 300 W§ A] F 468 nmol/mL, <F 300 W A]
©F 450 nmol/mL, ¢F 320 W 4] °F 430 nmol/mL, ©F 320 W A] °F 440 nmol/mL, °F 340
WA 2F 420 nmol/mL, &F 340 W A] °F 400 nmol/mL, ©F 350 W A] <F 400 nmol/mL,
oF 360 WA] F 390 nmol/mL, <F 365 W] ©F 385 nmol/mL, &} 370 W} #] <} 380
nmol/mL ¥ 93 WA F 374 nmol/mL, H=+= F 374 nmol/mL & <& 4 21, o] 9|

A gk 2] o=

O

Voo A &of, nobt e £0.5, £0.4, £0.3, £0.2, #0.1, #0.01 T& W5 E ok
HAE, of of & &of Foll b= A9} S5t/ A Mo o] A&
T i, ofofl AltE A ¢

7] NAF A A= s A o &, 3FshA] 19] sEbo] = A A Ak} 1
A oM EAT 1, B AE U 1, akg} 19l D o] Se] 2o
Folxl o REH AEE = dFEA FFAS, JEJE/\ FA S
FE WES SRS EE o5 £FOE o Fold FoRPH M=
% EH A, FelLAlo|E B ol o] 2o ol 7ol ol Aof¥
Hjo] A AR A E 2 &5tar, pHE= 4.8 WA 6.0 7
871 N A A= shue] A o 2, 18 HA] 940 nmol/mL2] §}4&1 19
Ebo] = AgHA; A4 A2l 2] pHE 4.8 A 6.02] M oA #x817] 85

A 100 mM 9] T Ak3 1 ﬁ,o]-xﬂEA}jL}l o B 2~E| W 1A, oA} 1
R olEe] 2O R o Fofxl FOo RN M= dFEA; 1% WX 20%
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(wiv)e] FFHA, T EA ZHEA FEA WEA FH2 4 i o]E9

2o o] Fofxl ol A A B ¥ = g5 B 0.001% WA 0.2% (wiv)e] E5AHH,
ZazuolE H olE o] 2F R o] F o7l el A A e E = H]o] 24
AR 2GR E 233 5= 9lvk

19] feto] =A% A, A4} Al Al 2] pHE 4.8 WA 6.02] Mol A F23H7] 9485

WA 100 mM 9] oA EART 2 9 1% WA 20% (wiv)e] =322 2 0.001%

WA 0.2% (wiv)2] Ze] a2 W] EE 231st 4= 9l o, o] A| gty A] k=Tt
71 N A A = s Ao 2, Cc-Ego] ofn| =38} E o] 9li= Qe Al~E YA

2 Z35to] A 93 ~ 565 nmol/mLe] 3182 19] MElol = AFHA|: A7)

A A ] pH7F 4.8 WA 5.57F ¥ 5 FA4kd) 72 9, oM EARE 11},

2B} 79, ke 19 B o] 59 23 Foll A AEEHE 5 ~ 25 mM ]

A4~ 10%(wiv)Q & 2 0.01 ~ 0.1%(wiv)e] ZZAM, ] A =H|o]E

ol 9] ¥ FollA Aest= vlo] A AABAAALE S8k A

| A = gl o}, ool AlghEA] k=Tt

271 MAF A A= 7S A E 27141 40 £2°C D A TS E 75 £ 5% Z= 710l A

TUZE B Aol Aol Frdk A 4 gt

shube] Aol 2 7] N A= 7S AT 239140 £2°CH FHFEE 75+

5% 2710 A oF 15 J, 0F 25 o], &k 3 o)A, oF 47 o)A B

7
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=

=

, 318k 19] gleto]l= A oo dEEH;
A Mg AA e 2ol eEA, FLAE,
Jol &A1 Al A A 2 o] Fof 2 g Al A o] A B} 25 +2°C
60 + 5% %1 71 270 A 671 L7 R] ek g Ad o] o, 7=
HF575+5%2 ZANA 1593F B3 Alo] AAafo)
LATFHA 5 o 3] A Afol gk A1 Flek i) (F 6 A 9).
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16

/\7—7] §}6‘L/KI lﬂ Yﬂ]E}o] 1= ﬁﬁlﬂlq Qb =27 ]_{1 ?%iﬂ 2 GLP-1
(Glucagon-like peptide-1) =& | ol T3l &4 & 2k= Jefo| = 4= QT

"S5 7 84 2 GLP-1 (Glucagon-like peptlde D) F&A o &) &Ale 2=
efo] =01z 774 -89 2 LR 587090 B3] fool i 9l e
@27, A0 R Wefol 28 F T
l | Al e = AL ol 7] S F b 84 9 GLP-1 58] o]
42‘&?%94 248 7HA = FlElol =&, B0 A "GCG/GLP-1 =87
£EYO|FAE AN, S NEREY fEA'R 243 & 2k

7] 2F 7 584 2 GLP-1 (Glucagon-like peptide-1)

= Aebol =i By A 19 4L Fatee,

-1 (Glucagon-like peptide-1) =& A o] thsl] & 2t+=

[LHE2 1]

His-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Xaal2-Tyr-Leu-Asp-Xaal6-Lys-
Arg-Ala-Xaa20-Glu-Phe-Val-GIn-Trp-Leu-Met-Asn-Thr-Cys (4] @ & 1),

o ) 1] 1614,

Xaa2i= 2-0}H] ko] A Bl 2AH(Aib), Xaal2:= 2] 41(K), Xaal62 = FFAHE),
Xaa20-2 ¢ 21(K)olH;

Xaal29} Xaal6 H4= Xaal6 7} Xaa209] k7] ALol ol A &g a1e] 7} & 4] ¥ of

DAY Hof A &5 5 A+

G A A ol A “Aib7 = “2—O]-U] 0] A F-E] 2 4H(2-aminoisobutyric acid)” %=
“olu| o] A H-E] 24} (aminoisobutyric acid)’ 2.2 Z-8-= 4~ 9l 91y,
2-0}1] 0] A F-E] 2 4F(2-aminoisobutyric acid)} o}V o] A FE] 241
(aminoisobutyric acid) =8 ¥ o AFgE 4= it}

A7) FEbol =i= AWM F 2, 3, 3= 49 ofu] Ak DS E38ah= A,

AAWS 2,3, iz 4= o] ol 7l Tol A AEE obu] vl A2 (RH 0 =)
TAE AL 7 Ao, o] A gHE = A ofH

Egh Bl M 5 MEHS R A ¥ = g Etol =etar 7 A E] o] gtk
st b, Sl d A EH T ] opn] Al A = o] Fol 7l o] =9t T S
AEshe @S 7HE A e | Ad i S ] ofn Ak A oFH €]
Fou gk M F7F s A A 02 A gl EARol, F& 0
HAAd = o] (silent mutation)E Al 2] 5H= Sl o] oy, o] & gk M F7}
& 5ROl E A= A foll i e H 9 Wl b Alo] Ay sttt

5HH, o] 2 ¢+ el o] = = 1] AkA A Q1 (non-naturally occurring) 2 ¥ = 1T},

7] HEpo]| = o] C-E S o =8 AL = A 7254 V] ((COOH)E
zh= flepol =ol A, B C-E o] MY B A] 82 fElo] =5 236k A
T o}, ofo) Ak A =
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E
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AWO 97/34631%, A E3] 37l A96/32478% Fof 7N A= o <
WAk A S HA A o2 AT A eFe i F gl Efo] ol A 9]
ofu] Ak e Fa) Fofol 3 A o] 9l th(H.Neurath, R.L.Hill, The Proteins,
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E Swel AARFE L 9 Feaas Aol 55
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AN o] 3ol A AzH A& SANEREH F54 A3HA o AFA ezl
240 NF AA ] A S E15H7] Y8l vl 2 T A A F R
WO02014-07384201 &A1 8 24 o] ol Al A (v ala) 2 E-d ol wpE X)) 2-¢
zZA o A A AN S BH7] F 29k e A o2 A 2T A A4
A A= Bl o] ot shA 249 SFA|, T L n]o] 4] A A A 2]
AR o2 S5 BAZ = ol EAT o EANGER, GO A=
Hlo] Al A g4 A 2= HE A2 o] E 202 A8t

g
= EA Aol ko] glof, E-bw o A AJef o
A3}, vl ale] o] A A= 494 mOsm/kg©] 3L, 2 A
5] ol o] AFESL (~ 300 mOsm/kg) T FALEH =520 1t

[3£2]

S=E4 FetaE  |H]o] A o} A 314 | e} o] =

=g AlH 24 A A 3HA)

H L (20 mM 6%(wiv)  [0.02%(w/v) 0.1 374nmol/mL
o] A EZALAIER R F ZZA2ZWOlE  |mg/mL

MY EF 20 HEl o

(pH 5.4)
AAl (10 mM 8.5%(wiv) |0.02%(w/v) - 374nmol/mL
o) Ol EAL O E |2 A |ZYAEH|0E

A E F(pH 20

5.1)

AR A 5: AR o A4} AN A 7] SkFA H 7L

A e 4ol M A x| ALY SAEREH F 54 AA o A AlA =4
(AAel) o] A7] kA S glstr] Asl 54 3°Coll A 0 WA 1270 St Bt
T o] 2%k 7 2wl E 1) 3] *H(Ton Exchange - High Performance Liquid
Chromatography, IE-HPLC), =7 WAl =12 v} ¥ 12} 9] *H(Size Exclusion - High
Performance Liquid Chromatography, SE-HPLC), &1/} =1 2w} & 12} 3] "} (Reverse
Phase - High Performance Liquid Chromatography, RP-HPLC)<- ©]-& 3]

WAt 3K 3, 4, 59141+ IE-HPLC(%),RP-HPLC(%) ©F SE-HPLC(%)+= #1143
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SAEREA G54 AT G ehiz 920l 7 24 A G Areato S
vheble,
[3£3]

IE-HPLC 71 A H7E(5+£3°0)

07l 1714 3704 6714 12714

2 Al o 97.8 95.3 95.5 95.0 91.7

RP-HPLC  |%7] Qb4 71 (5 +£3°C)

0714 1704 3714 6714 12714
2 A] o] 95.7 94.9 95.8 93.7 93.9
[3E5]
SE-HPLC  |&7] ¢tA4A 7} (5 +3°C)

0714 1714 3 671 1271€¢
2 A] o) 98.7 99.1 99.2 98.2 98.1

871 Adpoll A & Qo] kg o] A AlA A4S 127047 A =

A o] T A& Felato] V] Hikol] dojA HA o 24dS LT
AR

A A ol 6: 7 A 7}

A o 4ol A A ZH AA o] % Wﬂxﬂsﬂr Hl Lo 4k A A o] 7hE: b A &
k7] Y8l 25 +2°C 2 A NHE 60 + 5% ZANA 0 WA 670 ok B

=

-

% IE-HPLC, RP-HPLC, SE-HPLC 3 o] &3l WA sttt 7HE b A Al
HEe By 2708 AEste] AR o oFF EE $hA| o ofE o] 31514 Wdl] Ei=
B84 Wl s SV RS aetEl Alg o g Ay b A Alg o] 9o, 714
HFA IS B8l vl 7hE 27l ol A o 3te] A3 g)et A o gg st
5 ol HAT 5 9= s o], @It Fet A B 21 & dlolw s

uj o] o &2 {7}sk 4= It} # 6, 7, 804 = IE-HPLC(%),

RP-HPLC(%)$}SE-HPLC(%)©= A &8 SAEREH §- 54 AgHA ol a3 al=
vl z19] ZF FA Al ol A 9] Area% S WHEFWITE
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[316]
IE-HPLC 7H: 271 (25 +£2°C /60 + 5%)

o< 1704 3714 6714
H| 3¢ 97.6 90.6 75.1 57.0
AT 97.8 92.4 79.8 64.8
[3£7]
RP-HPLC 74 271 (25 +2°C 1 60 + 5%)

0714 1714 3N 6714
H] i o) 95.5 94.5 942 89.7
AL 95.7 94.9 94.5 91.6
[3£8]
SE-HPLC 74 27 (25 +2°C 1 60 + 5%)

0714 1714 34 6714
H] 3 o) 98.6 98.1 96.2 91.0
Ao 98.7 98.3 97.0 92.5

871 6,7, R 89 Aol A b = Qo] Sl o] FLdE
°

Gl SR 27t EASHE o AR 9 2 o] h4 27

Hlalo] 671471 A 5 Qb o] e AL lalglr). ol g A
welupg o] ol A A 24 o] Hg o] B 41S AlALel = Hlol ),

AN 7: 7bE SHA A Hot

Aol 4ol M Axg A& SAEREA §FEA A o Ao A
A A ] 7FE A& gl sky] Al njaLe] o Al A e} A 2= 40 £ 2°C R
BUHEET5+£5%%0 A 0 A 45 St B & AR A AT 7H
(AR A2 A E A2 oo vE 2o AlFol mad 45 oleldt
2 MS7F A Foll v A= QdEE AA sk, i o oFF B/EE A
ofef ol el G H =23t d] A & Hefeh= Al ol & 9ol A=
871 7hE 2o A o Hlale] B A o e A Al o] A& EFATE
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