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(57) Abstract: The present invention relates to a composition and
acombined agent which each contain insulin or a long-acting con-
jugate thereof and glucagon or a long-acting conjugate thereof.

(57) 89A: & Uy oy Ty olo A&Y AgA
9 FFIE Ee ol A& AFAE ¥ 24
B o 2l Aol 98 Aot



WO 2020/130751 AT [0 0000000 OO0

T A ZALE LA 9 9| (FoF #2132 (3))

AT BA Ve wa Ao Fojoln, HgAE
3k 7§ 2ol wato M F NS (12 48.2(h)

A AT o] A E = B 9 A (13 5.2(a)



PCT/KR2019/018320

8 Al A

WO 2020/130751

il
70
Nd
o
o

A

—
file)

o

o
M

-
M
=K
™
A

—

0

N0
Ho
o)
Ho

Bl

wK

ol

SEERTE

L

P W o zholl A A AkE of &

5

o] A

)
=

1

9]

[2]

-

ak7] )2l

| 2 A2 ARE- 5 o] ght.

SRR

T
T .

10-2017-0023066 =

[

o} 4] ekl 7l vl 91T,

[e]

T

Nefol A A =2 dho) &

oz

7hEE
kK

] A

5

=
=

LA

3t A

7N
Al %

oL

(6}
>

]

3], @

olef, ¢
1

=
E
kas

[11]
[12]



PCT/KR2019/018320

WO 2020/130751

wK

23!

w
A

fite]
Ho

ol

23!

wK

&

Hr

—_
fite]

il

|
fite]
Ho

ol

rd

E»

w
A

fite]
Ho

ol

[20]

ol

wK

=7k

—

Wi

ol

ol o] A H

™
.

—_—

o
o}
o
ol

E»

ol

rd

A7F1: 1WA 100 : 19

ole] X %8 A%



WO 2020/130751 PCT/KR2019/018320

[29]

[30]

[31]
[32]

[33]

—_ —
W W
N W

[owmnl
(O]

[owmnl [owmnl
Lo W
\O ~J
—t e e e e e e

[41]

[42]

[43]

[44]

[45]

[46]
[47]

[48]

3
T2 % el SRR el Folis FolA Ao Mol Aol 27

ﬁ
<
[\)
O
Q
—
"11
<
\]
C/)
U
X
O
C/)
ﬁ
2
>
.5
e
+
ne >
G
o
8
:
>
5
>
o
<
[\
O
<
B
”.ﬂ

X23-X24-W-L-X27-X28-T-X30 (4 HH2]

71 Aol A,

X1-& 3| 2~ E|H(H), v 22011 =-3] 2~ E] E (desamino-histidyl),
t] v & - 3] 2~ E] & (N-dimethyl-histidyl), | E}-3] =5 A
ol v}z 3 2 3] @ d (beta-hydroxy imidazopropionyl),

-o] 1] T}z o} A €l (4-imidazoacetyl), Wl EF-7F 2 5 4]
o]t} 23 2 3] @ Y (beta-carboxy imidazopropionyl), E H E¥H(W), ==
Bl ZAI(Y)ol A, S A ek

X2+ & af-v €= F ¥4 (a-methyl-glutamic acid), Aib(aminoisobutyric acid),
D-&&d, =2 41(G), Sar(N-methylglycine), /‘ﬂa(S) = D-AdHol;

X7 Eﬂﬂglﬂ(T), HRA(V) = A2~ ERI(C)0] AL

X10-2 E] ZA1(Y) == Al 2 H 1(C)e] 2L

X12+% #2(K) = Al Z~HQI(C)ol AL

X132 E] ZA(Y) =& Al 2 H 1(C)e] 5L

X14+= FANL) 3= Al Z=HIQI(C) o] 2L

X15+= of 232 EAKD), & FHAKE) £ A 2= HQN(C) ol 1L

X16-& = FHAKE), oF =32 EAND), Al 9(S), ¢at-wE-=
Al 2B RIC) o1 A, F-E A8

X172 o} &3t 2 EAND), 2 FER(Q), = FHAHE), H21(K), 27U (R),
AR(S), A ZHIRIO), iz (V)oY F-EA 8,

X182 &ebd(A), of =392 EAND), 2 FERIQ), = FHAHE), oF27 U (R),
L2 (V), = Al ZH IO ol A Y, F-EA 8,

X19+= et (A), oF 271U R), AIR(S), HRU(V), = A Z=HIIC) ol A M,
A 8k

X202 2I(K), 3| =B W H), FFHAHE), = FET(Q), k=2 ELND),
ol=7]d (R), &3t d- %Em L H IO ol A H, & A 3,

X212 of A3 2 EAND), & FHAHE), FAUL), E3(V), £=
Al Z=HIIC) ol AL, F-E A & ;

X23& ol &), R (V), = ok= I (R)0I A, F-E A5,

X245= V), oL 27U (R), &t (A), Al =B RIO), & FFAHE), HAUK),
=FERIQ), & o E -2 F ', = JFAlL) ol A, & A8,

X275 o] &FAUD), T V), e (A), EA1K), W E D M), =FEFQ),
FE= ol =YY Ry, FE A8,

C -
]Elj_/I\l—, 1:—]—1_.
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[49] X282 = FERI(Q), HAI(K), oF =T I(N), = o 27| (R)o] 7] H,
HEA s,

[50] X302 A = H A(C)ol A}, F-E=A) g
[51] (h, A7) dub2] 19] opn| At Mol A S 13 5L e 45+ A9 gh.
[52] QA FA| o F o] el e A2, F7] AHbA] 1004,
[53] X10] 3] Z~E|H(H), EHEINW), 3= B ZA(Y)ol AL, & A8t
[54] X27} Al =1(S) =+ Aib(aminoisobutyric acid)©] ™ ;
[55] X7 E S (T), (V) = Al 2 HIRI(C)o] AL,
[56] X102 Bl 2A(Y) = Al 2= H| /1(C)°] aL;
[57] X123+ FAI(K) T= Al 2 EH Q)0 aL;
[58] X132 Bl 2A(Y) = Al 2=H| /1(C)°] aL;
[59] X147 F2UL) E= Al 2 HIRl(C)o] a1,
[60] X153= o} A0t 2 EAKD), 3= Al 2 H| Ql(C)o] aL;
[61] X162 =FEAHE), AlH(S) == Al Z=H|l(C)olH;
[62] X17& ok 232 EAKD), = FHAKE), 2A1(K), ot 27 H(R), A F(S),
Al Z=HIRI(O), Be= HHRI(V) o] L
[63] X182 oF =32 EAKD), = FHAKE), o} 27| U(R), = Al 2~ H 1(C)olH;
[64] X195 LEHd(A), = A2~ HIQI(C)o] 2,
[65]  X20& 2FET(Q), ok EEXKD), 8] 21(K), Tz Al EH ()01,
[66]  X21:& of =3t 2 EAKD), FFHAHE), FA1(L), HEL(V), iz Al=H RIC)ol 3t
[67] X232 o] &FA(), LR (V) Ei= ol 27| A(R)OIH;
[68] X243= V), ok 27U R), EEhd(A), 2FEAE), F2(K), EFER(Q),

= Aol
[69] X27+ ol &FAID), HH(V), Eetd), MEdM), S FERIQ) B
oF27(R)°1™;

[70] X28-& FFEH(Q), 2l A(K), o} 2~ 32} I(N) FE= o} 27 U (R)o] AL,
[71] X302 A Z=HI IO o) A, FEA S A S S5 0 =2

[72] A A A F o = shuel mE A2, G7] AHEA] 1004
[73] X10] 3| =¥ T(H), EHEI(W), B1= B 2 AI(Y)ol L,

[74] X27} Al =1(S) =+ Aib(aminoisobutyric acid)©] ™ ;

[75] X7& Al 2~ H 2l(0), EY (T, == 2l (V)o] aL;

[76] X102 E] 2 A(Y) = Al 2= HI(C)o] H;

[77] X123+ FAK) = Al 2 H CN(C)o] aL;

[78] X132 E] ZAI(Y) 1= A 2= HI1(C)ol H;

[79] X143+ FAL) T= Al 2=EH d(C)o] aL;

[80] X15% o~ 2 EAKD), = Al 22 H Q1)) H;

[81] X162 SFEAHE), Al F(S) =& A 2~ EH 1(C)o] 2L

[82] X17& & FE2HE), 2 A(K), oL 27U (R), Al Z=H QI(C), = 2 (V)olH;
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] X182 o} 27| YA(R), HE+= Al Z=H] 1(C) ol AL
] X193 el (A), = A ~E| Q1(0)o] H;
] X202 S FERI(Q) 1= 2 Al(K)elaL;
] X218 ol 292 EAND), FFEAHE), BHE(V), i A 2 H Ql(C)olH;
] X232 Rl (v)ol i
] X243 (V) B FFER(Q)elH;
] X27+= Wl El L U (M)o] AL
] X28& ofAIEIN) Bz of 27 (R)0IH;
1 X302 AIZEIRNO) oA, FEAISHE 2ls 54 05 Fh
] B FA o] T o] = Bl uhE A E A, 7] AREA] (o] A
| X1o] B2 4l(Y)o] 2L,
] X27} Aib(aminoisobutyric acid)©] ™ ;
] X7-& Al 2 H QN(C), E& L I(T), B L& (V)o]aL;
] X102 E] Z21(Y) B A ~H QI(C)o] H;
] X12% g 21(K)o]
] X132 B Z21(Y) B A ~HQI(C)o] H;
] X14% FAL) 1= Al 22 g 0l(C)o] aL;
1 X153 ol Aup 2 EAKD), iz A 2 H ()0 H;
] X162 FFFHAHE), A3 (S) iz Al 2= EH 2l(C)o] a;
1 X172 F2UK), oF 271 U(R), A Z~E]R1(O), = (V) ),
1 XI82 o} 27| H(R), Ei= Al =E|A(C) o] AL
1 X19&= 2ahd(A), B Al AH Q(O)o H;
] X202 S FERI(Q) 1= 2 Al(K)elaL;
1 X212 ofAautZ EAKD), & F BAHE), iz Al 22 E1(C)o H;
1 X232 dhgl(v)olal;
] X24E FFEFRI(Q)olH;
1 X27% WE T M)o] A
[110] X282 o} =3k XI(N) = o 27| (R)o]H;
1 X30& Al Z=HIRIO) ol A, FEA S A& 5 0= gt}
1 A A F o Shtel mE 2B ZA, G Gk 104
1 X1o] S 2EHH), EHEFW), £ B Z2A(Y)ol A, & A8,
] X27} Al =1(S) =+ Aib(aminoisobutyric acid)©] ™ ;
1 X7& Ed (D), (V) EE A 2H Cl(C)o) i,
1 X10& E|ZA(Y) = A 2 H 2l(C)o] H;
1 X123 gA(K) = A 2 Q)] az;
1 X13& EZAY) = A2 H 2l(C)o]H;
1 X14E= F2(L) = A 2H Ql(C)o] AL
1 X153 ol Aup 2 EAKD), iz A 2 H ()0 H;
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[144]
[145]
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[147]
[148]
[149]
[150]
[151]
[152]

[153]

[154]
[155]

6

X162 2 FHAHE), Al R(S) iz Al 2=HI%1(C)o] L
X17& ok =9 2 EAKD), & F E2HE), 8 21(K), oF271A(R), Al #(S),

AZHIRIO), vz HR(V) o1 H;

X182 o} 239 Z ELHD), = FHAKE), o271 W (R), = Al 2= HI(C)ol a2

X193 < (A), 3= Al 2~ H Q1(0)o

X208 FFE(Q), oF 2= T2 EAKD), B HA(K)ol L

X212 o} =92 EAKD), B & FHAHE) ol H;

X232 W (V)olaL;

X24= el (v) == 2 ERIQ)o |,

X27+= ol AFAND) == v E Y Mol it

X282 o 23tk {I(N) = o} 2 71‘4(R)°llll

X302 A ZHINO) ol A, FEA T A e 54 02 g

O A o] F o = Bhtol] WE A EEA], V] UHEA] 1o A

X1o] ElZAl(Y)o] a1,

X27} Aib(aminoisobutyric acid)©] ™ ;

X7& Edl 2 (T)ol L

X102 B Z21(Y)o]H;

X12+= gAl(K)el it

X132 g2 21(Y)o]H;

X14+%= F2l(Lyol aL

X155 ol v 2 EAND), = Al 2~ H Q1(C)olH;

X162 = FHAKE), A =(S) = Al 2= H 1(C) o] aL;

X17-& FAI(K) = ol 27 U(R)o]H;

X182 o} 27 (R)®] 3L

X19% &Ebd(A)ol;

X202 = FERIQ), Al = HINC), =& B Al(K)ol AL

X212 ob 23 2 EAKD), Al 2= H 91(C), FH (V) E+=

X232 (V) B ol 27| (R)o] AL

X24+= = FERI(Q) B 7 *J(L)OW

X27+= WE 2 (M)o] 2L

X28& o} A~ ek 7I(N) ‘It oF= 7] (R)°I™H;

X302 FEA S A& %%‘ o 7 3l

OFA A of] F o] - B}l whE 2B RA AV FRIME ol G R 1= 5]
Auta] 29] o}u] Ak *1 & ¥xget= A s 5 o= g

Y-Aib-QGTF-X7-SD-X10-S-X12-Y-L-X15-X16-X17-R-A-X20-X21-F-V-X24-W-L

EAHE) oI H;

-M-N-T-X30 (& HE2] 2, 5| DH 52 47)

AF7] AHEA] 20 A
X78 E9 2 W(T), - (V) T Al 2 H 2l(C)o] oL
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[160]
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[162]
[163]
[164]
[165]

[166]
[167]
[168]
[169]

[170]

[171]

7

X10-& B Z21(Y) == Al 2 H QI(C)o] AL,

X123+ FAK) = Al 2 H CN(C)o] aL;

X15% o} A2 EAKD), iz Al 2~ E Q(C) o) aL;

X162 = FHAKE) = Al (S)°1H;

X17-& FAI(K) 1= ol 27| U(R)o] IL;

X202 = FERIQ) = H Al K)ol H;

X21& o} 23 2 ELKD), £ = FEAHE) 0l AL

X24%= wkel(V) B FFERR(Q)o] a1,

X302 Al Z=H JA(C)ol A}, A&

A Ao F o] - sl mE A EZA, GV AR 1914, X107} X14,
X129} X16, X163 X20, X173 X21, X203 X24, 2 X242} X289] o} v| =4k 4 5=
Ao & shuo] ol Ak Aol A Zhzhof ofm] Ak ghel] a1el & A sk Als
EA o & g}

SHA Aol T of = shpell whE A= 24, ARk 19] X103 X14, X129}
X16, X163} X20, X173} X21, X203} X24, 9 X249} X282] o}v] Al 4 5 A o] &
shute] ofu Ak R f ofu At 4 2bo] ) & JAT ¢ Y = FEA B
gAlow 23t Al 5 o= g

O Ao F o] - sl WE NG A A A, 7] FFIT obd R 19

|

=7 7FE o] A2t A in vitro B4 0] 200% o] Q1 A& B o7 gk oA
TAA T ol el e 2R EA, AV FFIT obE R

o}
MEHS: 379 ofn| At M E S E3teteE Al 57

A A o] F o = Bhrtol] W %
= HAY dERl A st o] o] ofu] i Atol] X 2
o] 52l 230 g o]FojA = ol A A= Ao 7 dojut ol
& EH o= )

A FA o F o]z Shifel] B 2B EA, V] AEH ofd R L
Ao B A 1 oln| Ak, 2/ ofn =4k, 31 ofw| =4k, 5T o] =4k, 8
obm =4k 10 o} 1] : Ak, 1210 o} u| Ak, 161 o} m] =4k 231 o} 1] Ak, 2410
opu] =4k, 25 oju] =4k 261 o} u| =4, 27 ofu] Ak 28 o} v =4k 201
obw] 1Ak, 308 ofn| Ak Az 2] 11, 21, 5T, 811 o] Ak, 10W o] At
12WH o}u] =4k 141, 16%H o}w] =4k, 170 o}u] AL, 18 ofn] =4k 19 2 21
ofn| Ak B o] Fol x| ol A A Bl gl sl o] o] oln| i qto] ThE
ofu| ko 2 X3 i A dEdH ofdR2 I A& EH o7 gt}

A FA o F ol = Fhtel B 2 EEA, V] A& of R 1= 3]
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[175
[176
[177
[178
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[180]
[181]

[182]
[183]
[184]

[185]
[186]
[187]

[188]
[189]
[190]
[191]
[192]
[193]

[194]

[195]

Xaal-Xaa2-Val-Glu-Xaa5-Cys-Cys-Thr-Ser-1le-Cys-Xaal2-Leu-Xaal4-Gln-Xaal6-
Glu-Asn-Xaal9-Cys-Xaa21(A] € 5: 48)

71 ARk 30 A,

Xaali= &ehd, =24, S FERL, S| 2B | S FHAL i ofAuteiilolal,

Xaa2i= gy, = o] A FAlol oL

Xaa5+= &ebd, S FHAL, S FER, 8 2E | i of A vtelilo]

Xaal2© &, Ml#, & 5

Xaaldi= debd, H =
of2upehzlol a,

Xaal6:= &ebd, 741, B 24, S| ~Ed, S F AL = o~ ateilo) o,
Xaal9:= debd, B2, |, =75, 8 2Ed, Eglond, Ei=

ol 2 vtelylo] AL,
Xaa21-Z o} 2~uhebyl, 8]l 3| Y, = gl .
[UHE2] 4]
Phe-Val-Asn-Gln-His-Leu-Cys-Xaa8-Ser-His-Leu-Val-Glu-Ala-Leu-Xaal6-Leu-Val
-Cys-Gly-Glu-Arg-Xaa23-Xaa24-Xaa25-Tyr-Xaa27-Xaa28-Lys-Thr(X] @ ¥ 5: 49)
A7 AEEA 40 A,
Xaa8S &efd, = S alo]ar,
Xaal6 Bl 24, SFF 4k Al ¥, Ed oW, = of A~ ut 2 EALo| A
= 8,
Xaa23-2 =8| A, = el ol ar,
Xaa24+= <opd, = dd el o] a,
Xaa25+ depdd, Al d depyd, of 22 EAL B = F ' lol A
= 8,
Xaa27+= Ed ol A, &A1,
Xaa28-2> &Y, = F AL Ei= ol vt 2 EAlo] AL}, HE a8
(71 L5 489 A-2ll L LT 499 B-A & X3t HE ==
Al <.
X F A F o = st e 2= EA, V] dE
A= B ] 8% ofu| =4k, 231 ofw| 2k, 241 o} =4k, 250 ofu] =4k, A
Aol 19 ofu| ik, 21 ofn| il I 19 o u] k0 7 o] Fof 7] ol A A el

i
o,
fl

l
I
rir
A
e
ofk

T olavalylog X3y A& E o7 gt}
A FA o] T o]l st e 2AAERE A, V] ClE
A3 51, 53, 55,57, 59, 61, 63,65, D 6752 o] Fo] X Lo A A ElE o}u] Al



WO 2020/130751 PCT/KR2019/018320

[196]

[197]

[198]

[199]

[200]

[201]

[202]

[203
[204
[205
[206
[20
[208
[209
[210
[211
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[212]

9
AR e Tasl A ER o= Fh.

A FA e T o= shfel]l e 2AERA, V] IEF o R I1E HAY
ANEH B Ao 16W opv] Aol FF el o g X3y 71 251 ofw] ritol
AFE AV B HAY QA 2] 140 opu] i lto] SR i
defdo R X ghE 3lg S o= g

A FA o F o]z Shifel] B B EA, V| e ofd R IE
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=
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2weded o] o] FA Y 4 ek ek, of o A3k = A& oh ek,

[e]
e st FA A Z A, A7 =2 B Fe 992 o &A 3 H (dimeric
form)¥ = Ao, o] FA & e o] shito] Fe & ol X g A7t

AR or AAdd = glen, ol A17] ool 22 2 Reo) Xi=
B Epo]| = A ZakA ol &l & AAE 2= 9} 33, o] g 3 e dr}e
Fc &4 9ol X F A7} o A A oiﬁ?’*o}# A AA| 7HF 8t ol w47

HA =25 Feol X+ v eto] =4 @7 o) M= A4 5 vk 12,
3 sl of o] Al ghE = A& of T}

ESH g ol HAFREY Fe o A ofn Ak A d Tk o g}
A FEAE 2T o A M FERA T A ol =4 A E T 9
stit o] ge] ofm] At X7 }7” AL R R A T B X8 s
ol 59| Z3tol| osto] Aolgt Md & 7HA &= A& ol v gttt

o & 59, IgG Feol 7% A3 01] ZQ3trhar ek 7 214 W ] 238,297 WA
299, 318 W X] 322 H== 327 WA 3311 ofu] =il X7 Eo] Mg 98] A st
T EA o] 5 U

T3k o33l A3s HAAT 7 v BT AAEAY, A E Feoll A
N-Zreto] Bl ofn] i bo] A A XA Y = A Feol N-2eto] HE o
A7 ot 5 e T ude Fa e F A7 7t g, o HE
7155 $lol7] el BAAGT T, &2 Clg 2377 A A E 75 o,
ADCC (antibody dependent cell mediated cytotoxicity) %1 7} Al 4 T3

ol HASZEHFc Y9 NE FEAE Axs= 72 A4S 01*7]1
WO 97/34631 5, = A 53] & 7] A196/32478 5 5l /A ¥ o] 9

WwAbe] B S AA A S 2 AN T A e A 9l g Efo] ol A 9
ofu] Ak 1 3E2 w3 F-ofof] # 4| ¥ o] ¢J Tt} (H.Neurath, R.L.Hill, The Proteins,
Academic Press, New York, 1979). 7} E4H 4 © &2 A ofi}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]
a kot 450l whebA = 214t 3K (phosphorylation), %3} (sulfation),
o} =2 $}(acrylation), & }(glycosylation), ™| & $}(methylation),
fﬂrLﬂ 2 ﬂ(farnesylation) o} A &l 3l(acetylation) & ©}7] =3} (amidation) 5 2. &

2l (modification) ¥ <=5 31T}

o3

1 R R EA 9 Fe Aol9 BEA AL DY 2
e Fe 3ol &, pH Bl U@ T4 A S FTA ALY 5 9l
S, o) e 8 Fe A2 Q1K A&, A, WA, whe2, AU, W 2E, YE E
1H1o] ¥ 5ol el A WolA 0l 9 ARG o e foj S
PAAFE FEAS T v PBELLE o2l A2FY Eiz o] o FEAY
F itk elVlA, AP o R E HSehis e AA U FREAL A7
i R AMEZRE B F F, e R aaE A ste] 5
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HH A =l gkl g A 2] e A -0l = Fab ¥ Fe® AwE a1, 12l 2] g
74 $-ol = pF'c ¥ F(ab), = AHT} o] & 17| wlj Al EL?._H}E:LEHJ]
(size-exclusion chromatography) & & ©]-8-3}o] Fc =+ pFcE W8] 5 At} ¢

FAA AN A= A7k el Fe o e v AT F53
;(HZ%‘L%] Uj@ﬂ%i%ﬂ Fc Oﬂoﬂo]q

EY HAFRE- Fe 992 Ay 2, A el nla) S7hd G4,
Aol wlel] g g4 = FA7E AV E A 5 ok o2l @
HAFZEY Fe F o S7 & A7 = oboh4 Wy, 54804 i &
AR S ol &% A Tk i g2 T ol o8 5 Tk
o] 7] A 283 Fe 99 BAl(clgete] Aol

Xﬂﬂﬂﬂ‘/}ﬂ]qﬁﬁr-ﬂ ‘?i‘?%]%fﬁﬂa cgdolet & A
Boukrd ol A " af o] Al A (Deglycosylation)"i= BAE G2 A A e Fe 49 &
ukat, v g2 SH(Aglycosylation) = A& &, U 7 2 <1 AA el A=

gt ol A Aakste] &l 3t %] & Fe 4 & o v gkt
St AW =2 5 Fe 92 Q11 = A&, f 4, # A, vk, ey, s 2 H

AE, 7YoL 3 5o TEV[Hd o, t] A 2 Q1 A A ol M=

MR Cl=
T3 A S 2 EY Fe 992 1gG, IgA, IgD, IgE, IgM TraH = o]l E 9

Z % (combination) J== ©] 59| ZA] (hybrid)®ll 2|3t Fe 9 4= 3lt). ¢

TA AR AA] HEjof| A= QI P Mof 7Pt FH3E G B = IgMF-E o],

Hup o A A QD AA ol M= g ghe A dld of vV S A =

Ao 2 FAHE IgG e ol vt vl & U A 2 Q1 A Al FEfjoll A 4]

WA 225 Fo J 92 1gG4 Fe 9 o), 7Hg A4 2 1 2 Al F ol A A7)

HA=2 5 Fo 9492 QA1 1gG4 2 o] H]-T 3 215 Fe < o, ofell

= AL oyt

gk | Bk o] A "2 $H(combination)" ©] &

T I HASZEH Fc g s ¢33

1o @ Ee)fetol = AFE& F A=

O

oA iz thFAE AT u,
bz Zolgerol =ot ol 3

o
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. =, IgG Fe, IgA Fe,

ot o

S
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IgM Fe, IgD Fe % IgES] Fe W 0. 2 o] Fo| Xl 17 0 2 e A8 H 27 o] 9]
S 0 B P o] BA H= vhEEA o A 27} 7k skt

ek et APAE 5yl AEAo] AAF dud s S5kl vl E,

= FrF 2 B A 62 Xoll vlal] b Al 4= glom, o] el g A A=
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[773] [3E1]

AMEHE |2F7E olgR AE Nk pl |In Vitro
24 24 (Mgdx
o 10] kg
HUAE 24,9
MEHF | HSOGTFTSDYSKYLDSRRAQDEVQYLUNT - 6.8 [100
1
AEHEF: |HSOGTFTSDYSKYLDCDRACDEVQVLUNT - 4.56 (0.6
2
ALH T |HSQGTFTSDYSKYLDCERAQDEVQYLMNT - 4,66 |6.1
3
AMEHZ | HSOGTETSDYSKYLDSCDAQDEVQVLUNT - 4.13 |< 0.1
4
AEBHZ: |HSOGTFTSDYSKYLDSCEAQDEVQYLMNT - 4.22 10.3
5
MBHF: |HSOGTFTSDYSKYLDSCEADDEVOVLMNT - 4,03 < 0.1
6
AMEHF: |YSOGTFTSDYSKYLDSCEADDEVOVLMNT - 3.71 < 0.1
7
AEHFE: |YXOGTFTSDYSKYLDSCDAODFVQVLINT - 3.77 < 0.1
8
AMEHF | YEOGTFTSDYSKYLDSCDAQDFVVYLINT - 3.77 [= 0.1
9
AEHFE | TEQGTFTSDYSKYLDSCDADDEVVYLINT - 3.66 |<0.1
10
AEHZ |VE0GTFTSDYSKYLDEKCAKEFVQWLNNT - 4,78 |4.8
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(7741 3
AEHF: |YE0GTFTSDYSKYLDEKRAREFVQULMNTC 22l [6.20 |56.3
12 Bk
ABHE: | VROGTRTSDYSCYLDSRRAQDEVOULNNT - 4.43 |B.2
13
AL E: | YR0GTETSDYSKYLDCKRAKEFVOULMNT - 8.12 [18.1
14
AEE & | VROGTPTSDYSKYLCERRAQDEVVYLNNT - 6.11 [1.1
15
AEHF: |YI0GTPTSDYSKYLDCRRAQVEVQULMRT - 9.11 |4.2
16
ALHE | VROGTRTSDYSKYLDCVRAQDEVOVLART - 6.03 |23.2
17
ALHF | YR0GTFTSDYSKYLDSRRACDFRLYLMNT - 8.15 |< 0.1
18
ALE T | VROGTPTSDYSKYLCEKRAREFVQULMNT 28 (812 |12.1
18 ek
AL F: | VROGTPTSDYSKYLDECRAREFVQULMNT 22l 14.78 (299.7
20 24
AL | TR0GTRTSDYSKYLDEKCAREFVOVLUNT 22l |4.78 |57.8
21 k!
ALHE: |YE0GTRTSDYSKYLDEKRCEEFVQULMNT 8] [6.20 [147.8
22 24
ADHE: | TRQGTFTSDYSKYCDEKRAREFVQVLMNT gl |6.20 |76.8
23 4
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(7751 [q&@¢iZ: [TROGTETSDYSKCLOERRAREFVONLYNT 22 [6.21 [58.0
A 24
AE¥ T |YROGTFTSDYSKYLDEKRARCFVQULMNT 3] [8.12 |46.9
25 EX:)
AE¥ % |WEOGTFTSDYSKYLDECRARDEVQULMNT hE]  [4.68 |1.0
26 24
AL F: |YE0GTFYSDYSKYLDECRARDFVQULUNT b2 |4.68 |93.6
27 ek
ALBH T |WIOGTFYSDYSKYLDECRARDFVQULMNT nE]  [4.68 [<0.1
28 =k
AEHE: |Y0GTFTSDYSKCLDERRARDEYQULUNT 3] [6.15 |61.3
29 24
AEHT: \WEOGTFTSDYSKCLDERRARDRVQWLMNT nE] |4.44 0.3
30 ek
AEHZ: |YHOGTPTSDYSKYLDCERAKEFVQVLUNT 8] (812 |83
31 Bk
AEH T |-SOGTFTSDYSKYLDECRAKEFYQVLUNT e [4.78 |07
32 24
AEH % |YI0GTRTSDYSKYLDSRRAQDEVQYLMNT 6.04 [108.2
33
ALHF: |WEOGTFTSDYSKYCDERRAREFYQULMNT g [s.21 |0.2
34 R
AEHF: |YE0GTFTSDYSKYCDERRAREFYQVLUNT 28 6.2z |17.7
% 24
AEHE: |YE0GTFTSDCSKYLDERRAREFYOULMNT o2l 821 (9.9
36 24
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[776]

[777]
[778]

[779
[780
[781
[782

— e e

[783]
[784]

49
NEHT | YH0GTFTSDYSEYLDERRAREFVQULMNTC 1z 6.21 [225.5
37 R
MEH T |YX0GTFCSDYSKYLDERRAKEEVQULYNT 12 [6.16 [167.3
38 B4
NEHT |YE0GTFVSDCSEYLDERRARDFVQULYNT 22 [6.15 [3.7
39 ke
MY |YXQGTPVSDYSKYLDERRARDEVQWLMNTC 18] |6.16 |40.8
40 R
MB35 |YE0GTFCSDYSKEYLDERRARDFVQULMNT bz |6.03 [45.2
41 X
MEH T |YI0GTFCSDYSEYLDSRRACDEVOULMNT - 6.03 |37.9
42
AEHE . |YE0GTFTSDCSEYLDSRRAQDEVOWLMNT - .03 |1.6
43
AEHT |TE0GTFTSDYSKEYLDSRRAODEVOULMNTC - .21 |75.4
44
MEHT  |YEOGTFTSDYSCYLDEKRAKERVOULMNT - 6.04
45

SUESUREERELEPFEEM B R EEE R P
o}bv] 0] 4 2 B] 2 AHAi) S, o} At 715 o} WS WE A S ofv] Al
o] 25 Aol ol A 2F arelel AL, Tela iz g 9ol ofr]
717 G8-E veblch, el A o] o) g Aol A e s

Aol = arel 7k @A sle] 94 ek g-& ek

AN 2: Qs ol dE T A £

PSS FRAE EE olo] A% AFA G BE FoI T Aol

old & 12 Azstaxt sk, FA A 0w, i FED
A10-2014-01064523 & F2310], 317] 1 29] o} F = 18 Azt r).

St7] 3 20 Z4zhe] A &) H= B 9 ofm|mate] WM A Yl ofd 2 ol F &
UERATE S ok R 19 A A o] 1 =g ile] defd o= A3
ol 2 7 49 A9 Bl 81 =] ilo] defd o= X gy & elo|t.
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[785]
[786]

[787]
[788]

[789]

50
[3%2]
chgz ol it HE
olgRI 1 AlG -> 4
otz 2 81> 4
ofgg 3 419 —> 4
otz 4 B%G > 4
Clg21 5 BEG > 4
ol2E1 6 B —> 4
ofgE 7 BSF > 4
otga 8 B9 > F
otz 9 Ay - N

8t71 3% 30 Z47pe] Qlad of = 1WA 99 DNA A R dbud &

ere,
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[
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A E

OtER
1

D&

ttc gtt
zct clc
aca ¢co
gge cag
cte cag
gcg ati

tac cag

aac caa cac Lig izt sgc ica cac clg stg gay
tac cta glg tgc 288 gas cga gsc tic tic tag
8ag acc CEC CEE &ag &Ca gag gac ciz cag gtd
gtg zag cle sec ggg gec col get goa sec asg
coee tig geo clg gag gs8 toc oty cag aag cgl
gtg zaa caa tec 18t acc asgc atc tec toc cig

ctg gag aac tac tsc aac

50

Phe Val
hla Leu
Thr Pro
Gly Gln
Leu Gln
ala Ile
Tyr Gln

d=n Gln His Leu Cys Gly Ser His Leu Val Gly
Tyr Leu Val Cys Gly Glu Arg Gly Phe Phe Ty
Lys Thr Arg Are Glu Ala Glu 4sp Leu Gln Val
Yal Glu Leu Gly Gly Gly Pro Gly Ala Gly Sex
Pro Leu &la Leu Glu Gly Ser Leu Gln Lys Arg
Val Glu Gln Cys Cys Thr Ser Ile Cys Ser Ley

Leu Glu Asn Tyr Cys fsn

bl

otgR

DHA

ttc gtt
gct cte
aca ccc
288 Cag
cte cag
E8C 8CE

tac cag

aac caa cac tig tat gge tca cac clg gtg gad
tac cia stg tegc s85 gaa cga gge ttc tic tag
aag acc CEC CEE £a8 gca gag gac clsg cag gty
gtg sas clg gec g88 g8c cct g8t gca gsC agd
coc tig gee ctg gag g8 too ctg cag aag cgl
gtg gaa caa tec tgt acc age ate tec tee ¢td

ctg gag aac tac tge aac

o2
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[791] THRHZ  [Phe Val dsn Gln His Leu Oys Gly Ser His Leu Val G153
4la Leu Tyr Leu Yal Cys Gly Glu Arg Gly Phe Phe Tyy
Thr Pro Lys Thr Arg Areg Glu 4la Glu Asp Leu Gla Val
Gly Gln Val Glu Leu Gly Gly Gly Pro Gly Ala Gly Sey
Leu Gln Pro Leu Ala Len Glu Gly Ser Leu Gln Lys Arg
1y Ala Val Glu Gln Cys Cys Thr Ser Ile Cys Ser Ley

Tvr Gln Leu Glu Asn Tyr Cys dsn

ot2 77 DNA tte gtt aac caa cac tie tel gec tca cac cte gte gaghd
3 ect ctec tac cta stg tec geg zaa cga gec tic tic tag
aca CCC aag acc CEC CBE 8Ag goa gag gac ctg cag gty
zgg cag etg gag ctg gec geg gec ccl gt sca gac agq
ctg cag coc tig scc oig gas gee tcc ctg cag asg csl)
zec att gtz szaa caa tec tgl ace age atc tac teo ctg

tac cag ctg gag aac geg tge aac

THHA |Phe Val Asn Gln His Leu Cys Gly Ser His Leu Val G155
dla Leu Tyr Leu Val Cye Gly Glu Arg Gly Phe Phe Tyr
Thr Pro Lys Thr Arg arg Glu Ala Glu Asp Leu Gln Val
Gly Gln Val Glu Leu Gly Gly Gly Pro Gly 4la Gly Sey
Leu Gln Pro Leu dla Leu Glu Gly Ser Leu Gln Lys 4rg
Gly [le Val GluGln Cys Cys Thr Ser Ile Cys Ser Ley
Tyr Gln Leu Glu Asn Ala Cys dsn

OFZ2 1 [DNA ttc gtt aac caa cac tte tgt gce tea cac cte gtg gadb6
4 act cic tac cla sig tsc 288 zaa cza gac tic tic tag
aca CCC aag acc C8C C8E £a88 gca gag gac cig cag gty
g cag ste gag clg sac ze8 gac oot gat sca gac asg

ctg cag ccc 1ig gce ctg gag gee toc cig cag aag cgl
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[792] egc att gtg zaa caa tge tat ace age ate tge toe ¢tg

tac cag clg gag aac tac tgc aac

“HEE  Phe Val Asn Gln His Leu Cys Ala Ser His Leu Val G157
dla Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe Phe Tyy
Thr Pro Lys Thr Arg Arg Glu Ala Glu Asp Leu Gln Val
Gly Gln Val Glu Leu Gly Gly Gly Pro Gly Ala Gly Sey
Leu Gln Pro Leu 4la Leu Glu Gly Ser Leu Gln Lys Arg
(ly Ile Val GluGln Cys Cys Thr Ser Ile Cys Ser Ley

Tyr Gln Leu Glu Asn Tyr Cys dsn

ol = DNA ttc ett mac caa cac ttg tst sec tca cac cte gtg gaghs
5 gct cte tac cla gtg tgc g8 gaa cga geg tic tte tad
ACE CCC AAE BCC CEC CEE £Ag gra gag gac clg cag gly
geg cag gte gag ctg sgc g8 gsc oot g8l gca s8¢ asg
ctg cag coe tig goc ctg gag ggg toc cig cag aag csl
zgc atl glg gaa caa tge tat ace age ate tac toe cig

tac cag cig gag aac tac tzc aac

“HHA Phe Val dsn Gln His Leu Cys Gly Ser His Leu Val G1Y59
4la Leu Tyr Leu Val Cys Gly Glu Arg Ala Phe Phe Tyy
Thr Pro Lys Thr Arg Arg Glu Ala Glu 4sp Leu Gln Val
Gly Gln VYal Glu Leu Gly Gly Gly Pro Gly Ala Gly Sen
Leu Gln Pro Leu Ala Leu Glu Gly Ser Leu Gln Lys Arg
1y Tle Val Glu Gln Cys Cys Thr Ser Ile Cys Ser Ley

Tyr Gln Leu Glu Asn Tyr Cys Asn

ot 27 |DHA ttc gtt aac caa cac ttg tel gec tea cac cte gtg gagb0

§ =ct clc tac cta gtg tec ggg g3a cga gec geg tic iag

aca CCC aag ace C8C C88 gag gca gag gac ctg cag gt%
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[793] eoc att gtz gaa caa tge tet acc age ate tage toe ¢to

tac cag c¢ig gag aac tac tec aac

CHHZL Phe Val Asn Gln His Leu Cys Gly Ser His Leu Val Glusl
fla Leu Tyr Leu Val Cys Gly Glu Arg Gly Ala Phe Tyy
Thr Pro Lys Thr &rg Arg Glu 4la Glu dsp Leu Gla Val
Gly Gln Val Gluleu Gly Gly Gly Pro Gly 4la Gly Ser
Leu Gln Pro Leu 4la Leu Glu Gly Ser Leu Gln Lys Arg
Gly Ile Val Glu Gln Cys Cys Thr Ser Ile Cys Ser Leu

Tyr Gln Lew Glu Adsn Tyr Cys dsn

OFE 2 0 |DNA ttc gtt aac caa cac ttg tgt sgsc tca cac ctg gtg gadbe
7 gct cte tac cla gteg tsc 288 gaa cga gec tic geg tag
aca CCC aag acc CEC &g gag sca gag gac clg cag sig
ges cag glg gag clg gec geg gac ccl g8t sca gec aso
ctg cag coo ttg gee olg gas s88 tec cig cag aag csgll
gec att iz gaa caa tac tet acc age atc tac tee cig

tac cag cig gzag aac tac tec aac

A Phe Val Asn Gln His Leu Cys Gly Ser His Leu Val G183
4la Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe Ala Ty
Thr Pro Lys Thr Arg Arg Glu 4la Glu Asp Leu Gln Val
Gly Gln Val Glu Leu Gly Gly Gly Pro Gly Ala Gly Ser
Leu Gln Pro Leu &la Leu Glu Gly Ser Leu Gln Lys Arg
Gly Ile Val Glu Gln Cys Cys Thr Ser Ile Cys Ser Lev

Tvr Gln Leu Glu Asn Tyr Cys dsn

o271 DNA ttc gtt aac caa cac ttg tgt gec tca cac cte gte zadbd

2 zct ctc tac cla gle tsc 228 saa cga g8 tic tic tag

ACA CCC AAg AacC C&C C8E sag &ca gag gac clg cag gtﬁ
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[794] cge cag gte sag ctg ggc ggg ggc oot g8t 2ca gec agg

cteg cag coc tig goc clg sag 228 tce cig cag aas cglf
zgc att gteg gaa caa tac tal acc ase atc fac tee ¢ig

gaa cag ol gag aac tac tec aac tes

THHZ Phe Val Asn Gln His Leu Cys Gly Ser His Leu Val G1y6h
ila Leu Tyr Leu Yal Cys Gly Glu Arg Gly Phe Phe Ty
Thr Pro Lys Thr 4rg 4rg Glu Ala Glu Asp Leu Gln Val
Gly Gln Val Glu Leu Gly Gly Gly Pro Gly Ala Gly Sen
Leu Gln Pro Leu dla Leu Glu Gly Ser Leu Gln Lys irg
Gly Ile Yal Glu Gln Cys Cys Thr Ser Ile Cys Ser Ley
Glu Gln Leu Glu den Tyr Cys dsn

OtE2 1 [DNA ttc gtt aac caa cac tig tet gec tca cac cig gty 2ag66
J gct cte tac cta gig tac geg gaa cza gge tic tic tad
aCa CCC aag ace CEC CgE 2ag gea gag gac ctg cag gt
cog cag gte gag clg goc ges g2ec oot gt goa g8C agg
ctg cag coc tig gcc ctg gag geg too cig cag aag gl
gec att gteg gaa caa tee tgt acce asze ate tge toc ol

sac cag ctg gag aac tac tec aac tza

CHHE Phe Val Asn Gln His Leu Cys Gly Ser His Leu Val GIyg7
Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe Phe Ty
Thr Pro Lys Thr Arg Arg Glu Ala Glu Asp Leu Gla Val
Gly Gln Val Glu Leu Gly Gly Gly Pro Gly Ala Gly Ser
Leu Gln Pro Leu 4la Leu Glu Gly Ser Leu Gln Lys Arg
Gly Ile Val Glu Gln Cys Cys Thr Ser Ile Cys Ser Ley

Asn Gln Leu Glu Asn Tyr Cys dsn

[795]

[796] wal B 258 3 3l ES] A10-2017-0026284% 5 A 2E A, 87 &
49] ol o} IR 1 E A ZEF T

[797]
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[798]

[799]
[800]

[801]
[802]

[324]

PCT/KR2019/018320

56

0

ofp] ik B

A4 Tyr —> Glu + B> 24

414 Tyr —> Ala + BY® Tyr —> Glu, B 24

o,
)Y
)
©
e

2109 112 DNA A 2 dhAd

Hae

AE

2
ng
rE
fob

otgR1
10

DN&

TTC GTT AAC CaA CAC TTG TGT GGC TCA CAC CTG GTG GAa
GCT CTC TAC CTA GTG TGC GGG GAA CGA GGC TTC TAC ACA
CCC AAG ACC CGC CGG GAG GCA GAG GAC CTG CAG GTG GGG
CAG GTG GAG CTG GGC GGG GGC CCT GGT GCA GGC AGC CTG
CAG CCC TTG GCC CTG GAG GGG TCC CTG CAG AAG CGT GGC
ATT GTG GAA CAA TGC TGT ACC AGC ATC TGC TCC CTC GAA
CAG CTG GAG AAC TAC TGC AAC TGA

68

Phe Val Asn Gln His Leu Cys Gly Ser His Leu Val Glu
Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe Tyr Thr
Pro Lys Thr Arg Arg Glu Ala Glu Asp Leu Gln Val Gly
Gln Val Glu Leu Gly Gly Gly Pro Gly Ala Gly Ser Leu
Gln Pro Leu Ala Leu Glu Gly Ser Leu Glo Lys Arg Gly
Ile Val Glu Gln Cys Cys Thr Ser Ile Cys Ser Leu Glu
Gln Leu Glu dsn Tyr Cys Asn

83

DRA&

TTC GTT 4AC Ché CAC TTG TGT GGC TCA CAC CTG GTG GAA
GCT CTC GAG CTA GTG TGC GGG G4 CGA GGC TTC TAC ACA
CCC AAG ACC CGC CGG GAG GCA GAG GAC CTG CAG GTG GGG
CAG GTG GAG CTG GGC GGG GGC CCT GGT GCA GGC AGC CTG
CaG CCC TTG GCC CTG GAG GGG TCC CTG CAG AAG CGT GGC
ATT GTG GAA CaA TGC TGT ACC AGC ATC TGC TCC CIC GCC
CAG CTG GAG AAC TAC TGC AAC TGA

70




[803]

[804]
[805]

[806]
[807]
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57
CHHA Phe Val dsn Gln His Leu Crs Gly Ser His Leu Val Glu|71
Ala Lev Glu Leu Val Cvs Giy Glu Arg Gl Phe Twr Thr
Pro Lvs Thr Arg bre Glu Ala Glu Asp Leu Gln Val Gly
Gln Val Glu Leu Gly Gly Giy Pro Gly Ala Gly Ser Len
Gln Pro Leu Ala Leu Glu Gly Ser Leu Gln Lys Arg Gly
Tle Val Glu Gln Cys Cys Thr Ser Ile Cys Ser Leu &la
Gln Leu Glu dsn Ter Cvs fsn
FrHH R, g AbES 8] 69l AdEH ol RIS A8kl
TAA O, KA FA AAY A4 T ME S FP o so] A4 £
B-#9] ob Ak ks WAA 7 Qe obd 15 S AlKal] 9l
uber 2 Auksk 9-¢) 11 [ E Y QElo| =& A S (X 7), PCRES 135l
Z7e] obda fAAE FEI0
3%.6]
ofg® 1 HIAME
otg®r 1 12 A WY = H
org®R 1 13 AWy - K
ofd®Z ] 14 4 19y > E
otz 15 4By =g
otg=® ] 16 41 > 1
org® 1 17 B 16y —> E
olg=z 18 B 16y — 3
olgd=® 19 B 16y —> T
otg=z ] 20 A Uy >
OlE® 1 21 A1 D
ofg®R 1 22 B 16y —=
old=z 1 23 B °F -> D
olE=® 24 B “°F —> E
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[808]
[809]  QlEd ol R FFE 9% Zefol = 51| 3 70l Ve
[810]
[811] [¥7]
OolgR  |AME Ae HE
OPZ2 7 12[5' CAGCATCTGCTCCCTCCATCAGCTGGAGAACTAC 3' 72
5' GTAGTTCTCCAGCTGATGGAGGGAGCAGATGCTG 3° 73
O 2 13[6" CAGCATCTGCTCCCTCAAGCAGCTGGAGAACTAC 3' 74
5' GTAGTTCTCCAGCTGCTTGAGGGAGCAGATGCTG 3" 75
OPZE 1 14]6" CTACCAGCTGGAGAACGAGTGCAACTGAGGATCC 3' 76
5' GGATCCTCAGTTGCACTCGTICTCCAGCTGGTAG 3" 77
OPZ271 155" CTACCAGCTGGAGAACTCCTGCAACTGAGGATCC 3' 78
5' GGATCCTCAGTTGCAGGAGTTCTCCAGCTGGTAG 3" 79
OPZ2 16|65 CTACCAGCTGGAGAACACCTGCAACTGAGGATCC 3' 80
5' GGATCCTCAGTTGCAGGTGTTCTCCAGCTGGTAG 3" 81
OPZE T 175" CTGGTGGAAGCTCTCGAGCTAGTGTGCHGRGAAC 3 82
5' GITCCCCGCACACTAGCTCGAGAGCTTCCACCAG 3° 83
OP2 23 185" CTGGTGEAAGCTCTCTCCOTAGTGIGCGGRGAAC 3 84
5' GTTCCOCGCACACTAGGGAGAGAGCTTCCACCAG 3" 85
OP2 ] 195" CTGHTGGAAGCTCTCACCCTAGTGTGCHGRRALC 3 86
5' GTTCCCCGCACACTAGGGTGAGAGCTTCCACCAG 3° 87
OFg 2 205" CAGCATCTGCTCCCTCGCCCAGCTGGAGAACTAC 3 88
5' GTAGTTCTCCAGCTGGGOGAGGGAGCAGATGOTG 3° 89
OFZ2 3 21|5" CAGCATCTGCTCCCTCGACCAGCTGGAGAACTAC 3 30
5' GTAGTTCTCCAGCTGGTCGAGGGAGCAGATGOTG 3" o1
OPZR 1 225" CIGGTGGAAGCTCTCGACCTAGTGTGCGGRGAAC 3" 92
5' GTTCCCCGCACACTAGGTCGAGAGCTTCCACCAG 3° 93
OPER ] 23|58 GGGGAACGAGGCTTCGACTACACACCCAAGACC 3° 94
5' GGTCTTGOGTGTGTAGTCGAAGOCTCGTTCCCC 3 9%
022 245" GGGGAACGAGGCTTCGAGTACACACCCAAGACC 3 %
5' GGTCTTGGGTGTGTACTCGAAGCCTCGTTCOCC 37 97

[812]
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[813] %%%OHﬁal%%%$ﬁﬂfRzﬁ%qumo , 55°Col A 303, 68°Col] A
6 0.2 o] B8 183] HHg S . &z A 2ol ol

- A 7] 7] Y8kl pET22b ¥ E o]

o R dhHE A el A G A
ArdEe] lom o] g A Aozl Hd WE S pET22b-Q1EH ol d =21 1 YA
132} Rk 7] el ME =TT TERE O] 24 sl Qlad ofd R ]
WAL 139] opu] w Ak A2 A sk AAbs EEE Y] H e HE S
E3eHE S el A g ofd R 9 B YA PR He A Zh
[814]  S}7] 3k 4ol Z47he] Ql&d o =1 1 A 139 DNA M S bl M5
HERR S
[815]  Zr7rel A 7 2912 DNA M ¥4 & &3

[816]
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rE

fol

TTC GTT AAC Cad CAC TTG TGT GGC TCA CAC
CTG GTG GAd GCT CTC TAC CTA GTG TGC GGG
GhA CGA GGC TTC TTC TAC ACA CCC AAG ACC
COC OGG GAG GCA GAG GAC CTG CAG GTG GGG
CAG GTG GAG CTG GGC GGG GGC CCT GGT GCA
GGC AGC CTG CAG CCC TTG GCC CTG GAG GGG
TCC CTG CAG AAG CGT GGC ATT GTG GAA Cad
TGC TGT ACC AGC ATC TGC TCC CTC CAT CAG
CTG GAG AAC TAC TGC AAC

98

Phe Val Asn Gln His Leu Cys Gly Ser His
Leu Val Glu 4la Leu Tyr Leu Val Cys Gly
Glu Are Gly Phe Phe Tyr Thr Pro Lys Thr
hrg Arg Glu 4la Glu 4sp Leu Gln Val Gly
Gln Val Glu Leu Gly Gly Gly Pro Gly Ala
Gly Ser Leu Gln Pro Leu Ala Leu Glu Gly
Ser Leu Gln Lys Arg Gly Ile ¥al Glu Gln
Cys Cys Thr Ser Ile Cys Ser Leu His Gln

Leu Glu Asn Tyr Cys den

93

OlgR
413

DN&

TTC GTT AAC Ca4 CAC TTG TGT GGC TCA CAC
CTG GTG GAA GCT CTC TAC CTA GTG TGC GGG
GhA CGA GGC TTC TTC TAC ACA CCC AAG ACC
CGC CGG GAG GCA GAG GAC CTG CAG GTG GGG
CAG GTG GAG CTG GGC GGG GGC CCT GGT GCA
GGC AGC CTG CAG CCC TTG GCC CTG GAG GGG

100
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[818] TCC CTG CAG AAG CGT GGC ATT GTG GAA CAA
66 TGT ACC AGC ATC TGC TCC CIC AAG CAG
CTG GAG AAC TAC TGC AAC

o Phe Val 4sn Gln His Leu Cys Gly Ser His|101
Leu Val Glu Ala Leu Tyr Leu Val Cys Gly
Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr
irg Arg Glu dla Glu Asp Leu Gln Val Gly
Gln Val Glu Leu Gly Gly Gly Pro Gly Ala
Gly Ser Leu Gln Pro Leu Ala Leu Glu Gly
Ser Leu Gln Lys Arg Gly Ile Val Glu Gln
Cys Cys Thr Ser Ile Cys Ser Leu Lys Gln

Leu Glu 4sn Ter Cys Asn

OF4Z |DNA TTC GTT 4AC Chd CAC TTG TGT GGC TCA CAC|102
14 CTG GTG GAA GCT CTC TAC CTA GTG TGC GGG
Ghk CGA GGC TTC TTC TAC ACA CCC AAG ACC
CGC CGG GAG GCA GAG GAC CTG CAG GTG GGG
CAG GTG GAG CTG GGC GGG GGC CCT GGT GCA
GGC AGC CTG CAG CCC TTG GCC CTG GAG GGG
TCC CTG CAG AAG CGT GGC ATT GTG Gaa Chd
TGC TGT ACC AGC ATC TGC TCC CTC TAC CAG
CTG GAG AAC GAG TGC AAC

(]

fa e Phe Val 4sn Gln His Leu Cys Gly Ser His|103
Leu Val Glu Ala Leu Tyr Leu Yal Cys Gly
Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr
arg Arg Glu dla Glu dsp Leu Gln Yal Gly
Gl Val Glu Leu Gly Gly Gly Pro Gly Ala
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[819]

Gly Ser Leu Gln Pro Leu Ala Leu Glu Gly
Ser Leu Gln Lys Are Gly Ile Val Glu Gln
Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gln
Leu Glu Asn GluCys dsn

OFg® |DN4 TTC GTT AAC CAA CAC TTG TGT GGC TCA CAC|{104
a1b CTG GTG GaA GCT CIC TAC CT4 GTG TGC GGG
G4 CGA GGC TTC TTC TAC ACA CCC AAG ACC
CGC CGG GAG GCA GAG GAC CTG CAG GTG GGG
CAG GTG GAG CTG GGC GGG GGG CCT GGT GCA
GGC AGC CTG CAG CCC TTG GCC CTG GAG GGG
TCC CTG CAG AAG CGT GGC ATT GTG GAa CAk
TGC TGT ACC AGC ATC TGC TCC CTC TAC CAG
CTG GAG A4C TCC TGC AAC

Tzl Phe Val Asn Gln His Leu Cys Gly Ser His|105
Leu Val Glu Ala Leu Tyr Leu Val Cys Gly
Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr
Arg Arg Glu Ala Glu Asp Leu Gln Val Gly
Gln Val Glu Leu Gly Gly Gly Pro Gly &la
Gly Ser Leu Gln Pro Leu 4la Leu Glu Gly
Ser Leu Gln Lys Arg Gly Ile Yal Glu Gln
Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gln

Leu Glu Asn Ser Cys Asn

OFZ2 |DNA TTC GTT A4C CA& CAC TTG TGT GGC TCA CAC|106
16 CTG GTG GAA GCT CTC TAC CT4 GTG TGC GGG
Gad CGA GGC TTC TTC TAC ACA CCC AAG ACC
CGC CGlG GAG GCA GAG GAC CTG CAG GTG GGG
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[820]

CAG GTG GAG CTG GGC GGG GGC CCT GGT GCA
GGC AGC CTG CaG CCC TTG GCC CTG GAG GGG
TCC CTG CAG AAG CGT GGC ATT GTG GAA CA4
TGC TGT ACC AGC ATC TGC TCC CTC TAC CAG
CTG GAG &4C ACC TGC AAC

o Phe Val den Gln His Leu Cys Gly Ser His|107
Leu Val Glu Ala Leu Tyr Leu Val Cys Gly
Glu dre Gly Phe Phe Tyr Thr Pro Lys Thr
Arg Arg Glu Ala Glu Asp Leu Gln Val Gly
Gln Val Glu Leu Gly Gly Gly Pro Gly Ala
Gly Ser Leu Gln Pro Leu Ala Leu Glu Gly
Ser Leu Gln Lys 4rg Gly Ile Yal GluGln
Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gln
Leu Glu Asn Thr Cys dsn

OFgZ |DNA TTC GTT AAC Cad CAC TTG TGT GGC TCA CAC|108
a 17 CTG GTG GA4 GCT CTC GAG CTA GTG TGC GGG
GhA CGA GGC TTC TTC TAC ACA CCC AAG ACC
CGC CGG GAG GCA GAG GAC CTG CAG GTG GGG
CAG GTG GAG CTG GGC GGG GGC CCT GGT GCA
GGC AGC CTG CAG CCC TTG GCC CTG GAG GGG
TCC CTG CAG AAG CGT GGC ATT GTG GAA CA4
TGO TGT ACC AGC ATC TGC TCC CTC TAC CAG
CTG GAG AAC TAC TGC &4C

gl Phe Val den Glo His Leu Cys Gly Ser His|109
Leu Val Glu Ala Leu Glu Leu Val Cys Gly
Glu Areg Gly Phe Phe Tyr Thr Pro Lys Thr
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21
[821] Arg Are Glu Ala Glu Asp Leu Gln Yal Gly

Gln Val Glu Leu Gly Gly Gly Pro Gly 4la
Gly Ser Leu Gln Pro Leu Ala Leu Glu Gly
Ser Leu Gln Lys Arg Gly Lle Val Glu Gln
Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gln

Leu Glu Asn Tyr Cys den

Ot |DNA TTC GTT 4AC CAA CAC TTG TGT GGC TCA CAC|110
18 CTG GTG Gaa GCT CTC TCC CTA GTG TGC GGG
GAA CGA GGC TTC TTC TAC ACA CCC AAG ACC
CGC CGG GAG GCA GAG GAC CTG CAG GTG GGG
Cal GTG GAG CTG GGC GGG GGC CCT GGT GCA
GGC AGC CTG CAG CCC TTG GCC CTG GAG GGG
TCC CTG CAG 4AG CGT GGC ATT GTG GAa Chd
TGC TGT ACC AGC ATC TGC TCC CTC TAC CAG
CTG GAG AAC TAC TGC AAC

g
T
T

A

Phe Val Asn Gln His Leu Cys Gly Ser His|111
Leu ¥al Glu Ala Leu Ser Leu Val Cys Gly
Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr
Arg Arg Glu Ala Glu Asp Leu Gln Yal Gly
Gin Val Glu Leu Gly Gly Gly Pro Gly Ala
Gly Ser Leu Gln Pro Leu &la Leu Glu Gly
Ser Leu Gln Lys Arg Gly Ile Val Glu Gln
Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gln

Leu Glu Asn Tyr Cys dsn

OFd2 |DN& TTC GTT AAC CaA CAC TTG TGT GGC TCA CAC|112
219 CTG GTG GAA GCT CTC ACC CTA GIG TGC GGG
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[822]

Ghd CGA GGC TTC TTC TAC ACA CCC AAG ACC
CGC CGG GAG GCA GAG GAC CTG CAG GTG GGG
CAG GTG GAG CTG GGC GGG GGC CCT GGT GCA
GGC AGC CTG CAG CCC TTG GCC CTG GAG GGG
TCC CTG CAG AAG CGT GGC ATT GTG GAA CAA
TGC TGT ACC AGC ATC TGC TCC CTC TAC CAG
CTG GAG AAC TAC TGC AAC

g Phe Val 4sn Gln His Leu Cys Gly Ser His|113
Leu ¥al Glu Ala Leu Thr Leu Yal Cys Gly
Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr
Arg Arg Glu Ala Glu dsp Leu Gln Val Gly
Gln Val Glu Leu Gly Gly Gly Pro Gly Ala
Gly Ser Leu Gln Pro Leu Ala Leu Glu Gly
Ser Leu Gln Lys Arg Gly Ile Val Glu Gln
Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gln

Leu Glu Adsn Tyr Cys Asn

Old2 |DNA TTC GTT AAC Caé CAC TTG TGT GGC TCA CAC 114
20 CTG GTG GA4 GCT CTC TAC CTA GTG TGC GGG
GAA CGA GGC TTC TTC TAC ACA CCC AAG ACC
OGO CGG GAG GCA GAG GAC CTG CAG GTG GGG
CAG GTG GAG CTG GGC GGG GGC CCT GGT GCA
GGC AGC CTG CAG CCC TTG GCC CTG GAG GGG
TCC CTG CAG AAG CGT GGC ATT GTG GAA ChA
TGC TGT ACC AGC ATC TGC TCC CTC GCC CAG
CTG GAG AAC TAC TGC AAC

Pk Phe Val Asn Gln His Leu Cys Gly Ser Hig|l115
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[823] Leu Val Glu &la Leu Tyr Leu Val Cye Gly

Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr
Arg Arg Glu Ala Glu Asp Leu Gln Val Gly
Gln ¥al Glu Leu Gly Gly Gly Pro Gly dla
Gly Ser Leu Gln Pro Leu Ala Leu Glu Gly
Ser Leu Gln Lys Arg Gly Ile Val Glu Gln
Cys Cys Thr Ser Ile Cys Ser Leu Ala Gln

Leu Glu dsn Tyr Cys Asn

OFZE |DHA TTC GTT 4AC CaA& CAC TTG TGT GGC TCA CAC|116
221 CTG GTG GA& GCT CTC TAC CTA GTG TGC GGG
Ghh CGa GGC TTC TTC TAC ACA CCC AAG ACC
CGC CGG GAG GCA GAG GAC CTG CAG GTG GGG
CAG GTG GAG CTG GGC GGG GGC CCT GGT GCA
GGC AGC CTG CAG CCC TTG GCC CTG GAG GGG
TCC CTG CAG AAG CGT GGC ATT GTG GAA CAA
TGC TGT ACC AGC ATC TGC TCC CTC GAC CAG
CTG GAG AAC TAC TGC AAC

el Phe Val 4sn Gln His Leu Cys Gly Ser His|117
Leu ¥al Glu Ala Leu Tyr Leu Val Cys Gly
Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr
drg Arg Glu Ala Glu Asp Leu Gln Val Gly
Gln Yal Glu Leu Gly Gly Gly Pro Gly Ala
Gly Ser Leu Gln Pro Leu 4la Leu Glu Gly
Ser Leu Gln Lys Arg Gly Ile Val Glu Gln
Cys Cys Thr Ser Ile Cys Ser Leu Asp Gln

Leu Glu &sn Trr Cys dsn
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(8241 Torgz [oma TIC GTT AAC Chh CAC T1G TGT GGC TCA CAC| 118
a2 CT6 GTG GAA GCT CTC GAC CTA GT6 T6C GGG
GAA CGA GGC TTC TTC TAC ACA CCC AAG ACC
CGC CGG GAG GCA GAG GAC CTG CAG GTG GGG
CAG GTG GAG CT6 GGC GGG GGC CCT GGT GCA
GGC AGC CTG CAG CCC T16 GCC CTG GAG GGG
TCC CTG CAG A4G CGT GGG ATT GTG GAA CAA
T6C TGT ACC AGC ATC TGC TCC CTC TAC CAG
CTG GAG AAC TAC TGC AAC

th g Phe Val 4sn Gln His Leu Cys Gly Ser His|119
Leu Val Glu 4la Leu Asp Leu Yal Cys Gly
Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr
Arg Arg Glu Ala Glu 4sp Leu Gln Yal Gly
Gln Val Glu Leu Gly Gly Gly Pro Gly Ala
Gly Ser Leu Gln Pro Leu 4la Leu Glu Gly
Ser Leu Gln Lys Arg Gly Ile Val GluGln
Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gln

Leu Glu Asn Tyr Cys Asn

OldE |DNA TTC GTT AAC CaA CAC TTG TGT GGC TCA CAC|120
23 CTG GTG GAA GCT CTC TAC CTA GTG TGC GGG
GAA CGA GGC TTC GAC TAC ACA CCC AAG ACC
CGC CGG GAG GCA GAG GAC CTG CAG GTG GGG
CAG GTG GAG CTG GGC GGG GGC CCT GGT GCA
GGC AGC CTG CAG CCC TTG GCC CTG GAG GGG
TCC CTG CAG AAG CGT GGC ATT GTG GAA CAA
TGC TGT ACC AGC ATC TGC TCC CTC TAC CAG
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[825] CTG GAG AAC TAC TGC AAC

chan gl Phe Val #sn Gln His Leu Cys Gly Ser His|121
Leu Val Glu Ala Leu Tyr Leu Val Cys Gly
Glu Arg Gly Phe Asp Tyr Thr Pro Lys Thr
Arg Are Glu 4la Glu dsp Leu Gln Val Gly
Gln Val Glu Leu Gly Gly Gly Pro Gly 4la
Gly Ser Leu Gln Pro Leu 4la Len Glu Gly
Ser Leu Gln Lys Arg Gly Ile Val GluGln
Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gln

Leu Glu Asn Tyr Cys dsn

Old2 |Di4 TTC GTT AAC CAd CAC TTG TGT GGC TCA CAC| 122
-1 24 CTG GTG GAA GCT CTC TAC CTA GTG TGC GGG
GAA CGa GGC TTC GAG TAC ACA CCC AAG ACC
CGC CGG GAG GCA GAG GAC CTG CAG GTG GGG
CAG GTG GAG CTG GGC GGG GGC CCT GGT GCA
GGC AGC CTG CAG CCC TTG GCC CTG GAG GGG
TCC CTG CAG 4G CGT GGC ATT GTG Gad CAA
TGC TGT ACC AGC ATC TGC TCC CTC TAC CAG
CTG GAG AAC TAC TGC AAC

CHan Al Phe Val Asn Gln His Leu Cys Gly Ser His|123
Leu ¥al Glu Ala Leu Tyr Leu Val Cys Gly
Glu Arg Gly Phe Glu Tyr Thr Pro Lys Thr
Arg dre Glu Ala Glu dsp Leu Gln Val Gly
Gln Val Glu Leu Gly Gly Gly Pro Gly 4la
Gly Ser Leu Gln Pro Leu &la Leu Glu Gly
Ser Leu Gln Lys dreg Gly Ile Val Glu Gln
Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gln

Leu Glu Asn Tyr Cys hsn
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247k o] A 23 ¢l ol & 11 W] W E] & E.coli BL21-DE3(E. coli B F-dem
ompT hsdS(rB-mB-) gal ADE3); :=1}-4)S- & A A 359l v, o4 AS ihH &
T upAl AL A e WS whskth A Al 29 W v ol A sk
Zzkol vl R U E FHoto] 4y AR50 pg/mlo] EFHE 2X F2lof
H 2 2 (Luria Broth, LB) Hl| | o] % &38}aL, 37°Col| A 15A] F vl F5F A o}, A =35
a5 A 30% =] A Eo] £3HH 2X LB Ml A & L:1(viv)e] H| & &
L3ete] 21 m1Y Aglo] Q-FH o H231a1, -140°Cel] E 3t} o] &
A2 G5 A o] AAS 9 d Al 2E(cell stock) 22 AFE3F T

[830] ANz Adad oI 2159 WS s, 4 Al 25 1 vlo]l 3 59 500
mle] 2X Fe]o} H & ~of HEa}aL 37°Co) A 14~16A] 7F %ot = e njj ok3t gl o}
OD6002] #ko] 5.0 o4& HEf i WSS TR5taL, ol & T MY o=
AR2-3 9Tl 50 L 2 & 7] (MSJ-U2, B.E.MARUBISHI, ¥ ¥)Z o] &3} &
Hj kol & 17 Lo] & v x| o)) 34 F3taL 7] vl 2 (bath) &5 A 2Fsl AT
W 2 25 37°C, 71 % 20 LAS(1 vwm), 2LHE €52 500 rpm ~1¥] 3L 30%
SR Yol E AR5 pH 6.700 % A A 7t ha X8-S vl ol 1 o
G AT A SHE & ), 5271 A (feeding solution) & H 7Fsko] {-7F0l &
21k det. w521 4742 0D 4kell 9 &l B Bl E sk, OD 4ko] 100017l A
HF 55 500 MO IPTGE =1 ahQivh vl S 59 5 oF 23~25AK17HA4] Hf
sy, g T8 5, A BV S ARES A2 g5 Y5t A
AN 7FA] -80°Cel] H.7HaF3 T

X
H

l

[831]

[832] A Ao 4 A ZS ol ol 2 79 3¢ D A A S (refoldin

[833]

[834] A7) A A 30| A A 7] A 23 ol ol I R IS LA R

uH 7] el Al EE ahafstar gl & etk Al 2 El 100 g(wet weight)< 1L
83l ¢+ N (50 mM Tris-HCI(pH 9.0), | mM EDTA(pH 8.0), 0.2 M NaCl ¥ 0.5%
E 2 E X-100)°] Al FF-3FA ) v A2 A&} 3 2 A A Microfluidizer
(Microfluidic Corp. Model M-110EH-30)E ©]-83}¢] 15,000 psi ¥ &2 -3 31 ¢]
A EZE ISt g | M2 83l =8 7,000 rpm S = 4~8°Coll A 2034
AAE st AF NS Hela, 3L A H 4E90.5% ET & X-100 2 50 mM
Tris-HCI(pH 8.0), 0.2 M NaCl, | mM EDTA)®l| #]35-3F31t}. 7,000 rpm & 2
4~8°Coll A 20+ ‘&<t A Helsto] ANG FHFol A FFe 5, sLg
W o s A4 etk Ael s FH o] 25N (1 M L-Glycine, 3.78 g
L-Cysteine-HCI, pH 10.6)°l] A| F-F-3}o] Aol A 1A g} <t wl HPo}Oﬂu} A
TrE AT Adad ol E L I FE At 8M ot FTHEE - 3~5A4F
ke T 7HEstE A 2T L2 AEH ol 212 A% 3 (refolding)-S
A3F] 7,000 rpm 2 2 4~8°Coll A 30%-7F A H 2] e F AF S #H 3 T,
2 A (15mM L-Cysteine-HCL)S 1A {F A gl 8har of 7] o] L4 vl =9 S 7/

fij
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538 3 (peristaltic pump) & ©]-8-3F0] W o] F1H A 4~8°Coll A 12A] 7F o] 4
nRkat ik

[835]

[836] AA 5 ol wB F=2rlE TS A A

[837]

[838]  45% ol ¥r-2-0] £3H 20 mM AU Alo] EF o] E (pH2.0) =N o7
] & 3} ¥ SP FF (GE healthcareAl) A H ol A1 G gho] EF AR E 271 3,
A3 ZE 0.5 M 45% ol §F2-0] £ 20 mM AU 5 Aol Edl o] E (pH 2.0)
$hF & ALg-ate] 55 7F0% oA 100% 7F ¥ 55 10 A &3] A
FLlE IEd o d 2T WA S 55kl

[839]

[840] A A 4 6: E H A (Trypsin)# 7135 A] 3 E] ] o] = B(Carboxypeptidase B) 3] €]

[841]

[842] SEHAEE ghelol o ® 3 A A sk, ¢55-8 N (10 mM Tris-HCI, pH
8.0) 2% A5l Ao Xl Al & v aEe] oF 30,000 = H] ol 3l Gah= E gl
°F 3,000 =8|l s &t HT A E tl o] = BE R 7FEE F, 4~8°Col| A
16A] Zko] 4 ngkat ik

[843]

[844] AN 7: ol Wi F2vtE T3] HA

[845]

[846]  REGo] 4k A/ E 45% ol vh&o] X 3¥ 20 mM &t & Ale] Ed| o] E (pH
2.0) ¢hE Mo 2 53 3lH SP HP (GE healthcareAl) A Hof] thA] AFAIZ1 &,
ASH 0.5 M} 45% ol ghe-o] 35 20 mM & U] & Ao E# o] E(pH 2.0)
¢hE A& A stel 57 0% ©l A1 100% 7F #2510 A el S5 e A9
FhME e ol E T wA g 53T

[847]

[848] AA 8 A AznE T3 A

[849]

[850] A7 AA e 7oA Dozl Also| A Fgt lad ol IR IE £ w5
Ael vl E ol EL} ool AT R S-S F g R st 94
A2nE 71237 Source30RPC (GE healthcare, 7| =)ol A EA| 71 3
AT FELFo|EC o| AL R HE-S E5EE NS ALEote] A s
TR e olgR 1 A s 8535190t

[851]

[852] AA9: 907 I F 250 &3 AdA A=

[853]

[854] A7 Aol A Az led s SF7T ol R 18 YAREA
ZdEAZgZFS o] 85t HASZE-A Fe 9 S A3 A, J&d ¥
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[855]
[856]

[857]

[858]

[859]
[860]

[861]
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aobwel A4d ATAE AUt A4d 2EE AT A 2]
A SR o R plis 6w %] 7011, HAE A el A in

vitro &4 0] 200% ©] Q1 o} B o)t} A&7 ol ATHA Az ALeH
Sler e A el i HAY <l g AXﬂ?l of 17} o}n] xAko] x| k¥
ofg® 1ot

TAA o=, (S % BioconAl) B-3 ¢ N-'&Hol 3.4K propion-ALD(2) PEG

(% Bt 7zt T2 U P A =V E sty AW AL 9= 341<Da4 PEG, | =
NOFANHE # 4 3}A| ]7]‘43}04, ‘jJPEG/]Eﬂlal 472 ede v 25
Smg/mli goCol| A 2F 2AI 3t BEG-A Z T}, o] 1] HE-§-2 50mM ?044 HEF

=N (pH 5.0)% 45% oo & Jijri/l =3 ﬁ“ﬂ NA, 3mM =9 A=

] o} = H 2 3}o] = g}o] I (sodium cyanoborohydride (NaCNBH,))3H¢ A &
A 7rste] HEgAI AT HE-g- A& LA Y EF (pH 3.0), 45% EtOH7F £ 8¢
H 3 9} KCl -5 5% 1] & ©]-83F SP-HP (GE Healthcare) 7 ¥ & A}-8-3}¢]
A A sk

Uso®, 37 dEsrt Prz.‘-ﬂ PEGE W Z =2 EH Fo W o N-Z e
AAAXN 7| 7] Y8k, A7 AAH 7 7 3} ¥ (mono-PEGylated) ¢!+ & 1}
He = FJFCD“*QEH] 7H1:1.27F H B 5 obar, WA Gl 555 20
mg/ml= 8}o] 25°Cel| A 15A] gF ¥h-&- Al Zl T}, o] o] §E-Z-<H-2 100 mM 3| 3] 2~
(HEPES) &5 9 (pH 8.2)# 93} Y EFol SAZ4 20 mM AT =

Aok B 2 stol meke] 25 H7hshalth

Hh-g-o] AW F Wh-3 - Tris-HCI(pH 7.5) B ¥ ¢} NaCl 5% 7H| =
o]-&3le] Q-HP(GE, "] =) Aol A -83}a1, 34 B (ammoniumsulfate) @
Tris-HCI (pH 7.5)2] & 5= -1-H] & ©] &3} ], Source 151SO (GE, 1] =)ol 4§35},
A%H -34KPEG - HY 2 EH Fc A3HA| & A A8 )

o
o =
A
ko
H
S,

o &Y SRR AGA ARE AN, F weo] A7 Felolv =] I

e8| = 7] & 7FA = 10kDa®] PEG, < & d o] 1| =-PEG-¢ tl] 3] = (10kDa, NOF,
AL)E T obd 219 A2 2bvo) HAHA 7] 7] 95k, FFIE
ofE 7o} e o] u =-PEG-¢H| 3] =] =H|E 1:1~5, ¢l E o] F5E 3~10

mg/ml = 3Fo] A Lol A 1~3 At FQF HE-§-A| Z T}, o] uf, ¥F-§--2 50 mM Tris
9=l (pH 7. 5)01] 20~60 % ool AL EW-z-o] H7FE $H3 shol| A = = Utk
J o] Ex¥ 3 47| Hk-g o2 SP sepharose HP(GE healthcare, 7| =) ]|
A&t Al 2H| 01 of Bx- »ﬂﬁﬁ}% =7 A E A o
o= AV A Be-ddsty SFvbtolg 2 e i a2 24
Fcg 4|7} 1:2~10, DPH“@A 5 E 10~50mg/ml 2 EFo] 4~8°Col| A 12~18A] 1F
B F HESAI AT WS- 92 100 mM IAHZF ¢h5 9 (pH 6.0)ll A1 10~50
U Aol BB sfo] = afo] 9 10~20% ofol AT B ¥h-E-o] H7E 34
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ol E 13 517
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gl g}
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[

ol

X1-X2-QGTF-X7-SD-X10-S-X12-X13-X14-X15-X16-X17-X18-X19-X20-X2

1-F-X23-X24-W-L-X27-X28-T-X30 (& 2] 1|, A A H 3 46)

| 2~ E] € (desamino-histidyl),

) -3
E] & (N-dimethyl-histidyl), ¥ €}-

0

| 2~E]¥1(H), ¢

X123

]

2 9] @ Y (beta-hydroxy imidazopropionyl),

4-o|n| T}z o) M| & (4-imidazoacetyl), W EF-7F 2 5 A

A

= =
—=

l

=

Ea

l

=

o -

ofv|vha

2 9] @ Y (beta-carboxy imidazopropionyl), E # EIH(W), L&

ol chz

FaL;

=l

=S
s

Bl ZA(Y)ol A,

v} €l .= F ¥4k (a-methyl-glutamic acid), Aib(aminoisobutyric

acid), D-&2hd, =2 21(G), Sar(N-methylglycine), Al H(S)

D-Al gl o],

= ol
1. =

X2

T
T =
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X7-& E (), (V) = A 2 EQ1(C)0] AL
X10-& Bl Z21(Y) == Al 2 H| QI(C)o] AL,
X123= 2] AI(K) BE3= Al 2~ H el(C)o) aL;
X132 E] 2 A1(Y) FEi= Al 2 EH RI(C)ol aL;
X14+:= FA(L) = Al 2 E ol(C)ol az;
X15+= o} 2~ 2 ELND), & FHAKE) B A 2 H QI(O)o] 2L
X162 & FHAKE), o} =29t 2 EAKD), A= (S), ¢a-wE-=
Al Z=E I(C) o] AL, F-E A BHH;
X172 ot =32 EAND), = FEHE(Q), = FHAKE), 2l A(K),
oFZ 7] (R), Al (S), A= HINC), = T (V)ol A, FEA s,
X182 et (A), ot~ 2 EAKD), & FEHEI(Q), & FFAHE),
ol Z 7] (R), L (V), = A 2 HQN(C) o) Ak, EEA 5,
X19%= & (A), oF 27 I(R), AIRIS), LH(V), =
Al Z=E I(C) o] AL, F-E A BHH;
X202 & A1(K), 3| ~El Y (H), FFEAHE), FFEH(Q),
ol A3t 2 EXKD), o271 (R), du-vE-ZF Ak =
Al Z=E I(C) o] AL, F-E A BHH;
X21:& o} 202 EAKD), S FFHAKE), FAUL), TR(V), B
Al=E ) 1 A F-E A3,
X23& o] &FAND, HH(V), iz ol 2VHUR) oI A U, FEA 8,
X247 HR(V), oF 271U (R), EEhd(A), Al Z=HIR1(C), = FFAHE),
Z21(K), =FEF(Q), & a-mE-FF AL = FAL)ol A,
FEA e,
X27% ol AFAND), V), &l (A), El2I(K), WE M),
= FERNQ), & ol 27U RO A, FEA B,
X282 FFEF(Q), Bl AI(K), oF =3 7I(N), B o} 27| U (R)o] A o,
A 8k,
X302 Al 2 EQl(C)ol A, A g
(g 7] duba] (9] oju At Aol AT 13} 5
A 2] 3h.
[ 10] Aokl JofA,
7] bR 1) A,
X10] 3| ~E Y (H), E Y EIH(W), =& E| 22 (Y)o] A, FEA) 8k,
X27} A #1(S) =+ Aib(aminoisobutyric acid)©] ™ ;
X7-& E (), (V) = A 2 EQ1(C)0] AL
X10-& Bl Z21(Y) == Al 2 H| QI(C)o] AL,
X123= 2] AI(K) BE3= Al 2~ H el(C)o) aL;
X132 E] 2 A1(Y) FEi= Al 2 EH RI(C)ol aL;

2
h=
._,_El—/\ 51_:_}_:

7, L

[e]
¥ R e

T .

=]
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X14+:= FA(L) = Al 2 E ol(C)ol az;

X15% of =9 2 EAKD), Tz Al 2~ H| 1(C) o] AL

X16& 2 FEAHE), AR(S) Eiz Al EH ()01 ;

X172 ofz=st 2 EAL(D), 7 B1HE), HAK), oF27DR), AIRL(S),
A== Q1(C), = ERI(V) o] L,

X18+ ot 232 ELKD), & FHAKE), oF 271U (R), ==

A= EIQ1(C) o] H;

X195 ebd(A), iz A2 H Q1) 0] L

X20& FFERI(Q), ok T2 EAKD), 2 A1(K), Hi= Al E]1(C)0] s
X21:& op 2 2 ELKD), EFHAKE), FAUL), TR (V), £z

A= El (Ol s

X23:& o] &AM, (V) Ei= k27T R)O1M;

X243= R(V), oF2Z71UR), FEhd(A), FFFAHE), 2 A(K),
FFE(Q), = FA(L)o] L

X273 o] &2 RFAD), ER(V), EehdA), WE M), = FERIQ) Ei=
olZ7](R)°1H;

X282 FEET(Q), 8 2(K), o} 2232 ZI(N) T = o} 2 7] Y (R)©] a1,
X302 Al Z=H| QI(C)ol AL, FEA 81,

2=

A9gle] Lo A,

7] k2] 1o A

X19] 3| ~E W H), EHEIH(W), = Bl 221(Y)o] a1

X27} A #1(S) =+ Aib(aminoisobutyric acid)©] ™ ;

X7-& A 2 H Q1(C), E & L (), = wH(v)o]aL;

X102 E] ZA(Y) BE3= A 2~ H QI(O)o H;

X12% ANK) = Al 2 ol(C)o) Az,

X132 B 2A(Y) = A Z~H Ql(C)o] 1,

X14+:= FA(L) = Al 2 E ol(C)ol az;

X15% o}~ d 2 EAND), iz Al 2~ H (C) o] H;

X162 27 HAHE), Al (S) Tz Al 2= H|Q1(C) o] 3t

X172 = FHAE), HAK), oF271D(R), A 2=HRI(C), 3=

w2 (vyol

X182 o} 27| A(R), 3= A~ E1(C)o] 215

X19+= &Ehd(A), = Al 2= HIQN(C)ol M,

X202 =FEFRIQ) = g Al(K)ol L

X218 o} 232 EAND), FFEAKE), T2 (V), i Al 2 E (C)olH;
X232 W& (V)elaL;

X243 (V) = FF e (Q)elH;
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X27%= W B 2 (M)o] at;
X282 o} 23t} 7I(N) = o}l 27 U (R)°] H;
X30-2 Al Z=H| I(C)ol A, FE-EA 5=,

X1°] E]Z2(Y)ol a1;

X27} Aib(aminoisobutyric acid)©] ™ ;

X7-& A 2 H Q1(C), E & L (), = wH(v)o]aL;

X102 E] ZA(Y) BE3= A 2~ H QI(O)o H;

X12%= FAlK)el 3L

X132 E] ZA(Y) 3= A 2~ H QI(O)oH;

X14+:= FA(L) = Al 2 E ol(C)ol az;

X15% o}~ 2 EAND), = Al 2 H Ql(C)ol H;

X16-& =FHAKE), Al#1(S) &= A2~ H I(C)°] 3L

X17-& #AU(K), oF 271 (R), Al = H1(C), == E(V)olH;
X182 o} 27| U(R), = A Z~ERI(C)o] 215

X19+= &Ehd(A), = Al 2= HIQN(C)ol M,

X202 = FEHRI(Q) Bz 2 Al(K)el aL;

X21& o}~ 2 EAND), 2 FHAHE), == Al 2 H 1(C)o H;
X232 W& (V)elaL;

X24+= S FE(Q)o1 M,

X27+% WE LY M)o] aL;

X28& o} A3} 7I(N) HE3= ol 2 7] (R)o] H;

X302 Al Z=H| QI(C)ol AL, FEA 81,

2=

A9gle] Lo A,

7] k2] 1o A

X10] 3| ~E ¥ H), EHEI(W), 3= B ZA(Y)o] AL}, LE A 8o
X27} A #1(S) =+ Aib(aminoisobutyric acid)©] ™ ;

X7& Ed (), H3 (V) = A 2 H Q)] AL

X102 E] ZA(Y) BE3= A 2~ H QI(O)o H;

X12% ANK) = Al 2 ol(C)o) Az,

X132 E] ZA(Y) 3= A 2~ H QI(O)oH;

X14+:= FA(L) = Al 2 E ol(C)ol az;

X15% o}~ 2 EAND), = Al 2 H Ql(C)ol H;

X16-& =FHAKE), Al#1(S) &= A2~ H I(C)°] 3L

X17-& o} =3t 2 EAKD), 2 FHAKE), B A1(K), oF 271 (R), AI=(S),
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Al Z=ERI(C), T TR(V) o],
XlSp‘ o]_/\J].E E/\]-(D) :lE E‘r/\ (E) 0}27]14(1{) f =
Al 2=H]| Q1(C) o] 3
X193 el (A), = Al ~H Sl(C)ol H;
X202 = FERI(Q), ot =T 2 EAKD), = g A(K)ol AL
X21& ol Av2 EAND), = 2 FHAHE) M,
X23-& el (vyoelaL
X24E= W(V) Ei= S FE(Q)ol H;
X27+= ol AFAND) = WE LY M)l AL
X28& o} A3} 7I(N) HE3= ol 2 7] (R)o] H;
X30-& Al 2= H I(C)ol A o, FEA 8=,
ZAE
(73 14] Al 96101 ] o] A,
7] AukA] 1) A
X1o] ElZ2Al(Y)olaL
X27} Aib(aminoisobutyric acid)©] ™ ;
X7& EY 2 J(T)ol aL
X102 B Z2(Y)o]H;
X12+= gAl(K)el it
X132 g2 (Y)o]H;
X114+ FrAl(Lye] aL
X15%= ol A2 EAND), i Al 2~ H 9(C)o] ¥,
X162 FFHAHE), A H(S) =& Al 2= HQI(C)o] a2
X178 2 AI(K) 3= o} 27 Y(R)o) ™ ;
X18& ol 2 7] (R)o] 2L
X19% ¢ebdAyel™;
X202 =FERI(Q), Al 2 HI RI(C), == B A(K)ol L,
X21& o} A2 EAKD), Al 22 H Q1(0), T (V) = FFHAHE) 0 H;
X23-& el (V) = ol 2 Y] U(R)o| aL;
X24E= FFEH(Q) i FAlL)olH;
X27+& WEl LY M)o] AL
X28& o} A3} 7I(N) HE3= ol 2 7] (R)o] H;
X302 F-EA) 8k,
ZAE
(151 Al 96101 | oA, A7) 22 ol 2 1= B Quka] 29] oln] Al

2
HAe ek A9, 24 B

[e}
== - u /io

21,
Y-Aib-QGTF-X7-SD-X10-S-X12-Y-L-X15-X16-X17-R-A-X20-X21-F-V-X2
4-W-L-M-N-T-X30 (¥ 2] 2, A A H 5 47)
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7] LREA] 20 A

X7-& EY (D), (V) = A 2| 01(C)o]ﬂ

X102 E] 221(Y) = Al 2~ H| 91(C)o] aL

X12+= FAIK) = Al 2 H Q(C)o] AL,

X155 of 23t Z EAKD), = Al 22 H|Q1(C)o] AL

X162 =FE2HE) == Al-(S)o]H;

X178 g AI(K) 3= o 27 Y(R)o] 2L

X202 =FEFRIQ) = g Al(K)olH;

X212 o}~ 2 EAND), Ei= —;L%:’—%*P(E)o]ﬂ

X24%= LR(V) BEE EFEHY(QC] L

X302 Al Z=EHIRUC) ol A, F-EAE o

98kl glo A, AF7] AukA] 10 A, X103} X14, X129} X16, X163} X20,
X173 X21, X203} X24, 2 X249} X282] o}v| A 4 5= & o] &t }i}o]
opr] Ak Aol A 247} o] o] At ghell a1e) & A sk, A
A1eael lol A, duka] 19] X103 X14, X129} X16, X163} X20, X173
X21, X203} X24, 2 X249} X282] o}n] w2t A F A o] & &fi}o] o} | Ak
Ao ofn| Ak 24 zbo] gl & AT ¢ e = FEA EE galow
‘]ib]._tp] Z/K-]%

A95tel OW A7 SF7hE oldRE e IS 2 W A] 455

HE ofn| A A S E3tetE A, 2 E

FIRT old R O A Y S 379 ofr] 4t
o
3}

1r vPN i

A WA A4 5 o 3&011 holA, 7] el HAF dad,
E= A AERol A shut o] o] ofm|mibel] X8k, F7F Al A, 422
SlolEo 3o R o Fox] iz Aol A e s = Hol 7t dojd el
obdEI A, 2=

A208 el L1 A, Ao7 Aedl o= AAd d&asle B o 11
obr] Ak, 21 o] i 3Hd ot =2t 5 ofu Ak, 81 o] Ak, 10
opv] Ak, 121 ofv] i *& W opn] w4k, 23 opn] Ak, 241 ofn] w2k,

2511 ofu] =4k, 261 o} i*&, 27 o] =2k, 281 o] w2k 291
ol =4k, 309 ofn Ak, Ao 191, 2, 5, 81 o1 =4k 10

opH] e ak, 120 ofu] gk 143, 16 ofH] Ak, 179 O}Ulb*&, 181
obr] ;A 19 2 21 ofn| AL O & o] Fol 7] ol A HEl i)
o] 4ol ofu] kAto] thE ofw| mato & X8 s A E AdEd
ofdE 19l AR

A20%ell QojA, 7] QR o R 1= 3] Auks 308 FAHE

AN T 489 A A ¢} 3} | Akl 42 A E = A HF: 499 B A&

ek Al 24 =
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[eruA 3)
Xaal-Xaa2-Val-Glu-Xaa5-Cys-Cys-Thr-Ser-Ile-Cys-Xaal2-Leu-Xaal4-Gln-X
aa16-Glu-Asn-Xaal9-Cys-Xaa21(4] @M 5 48)

871 ARE2A] 300 A,

Xaali= &ebd, =94, 7R, S| 2|, S FHAL =

ol 23t} 71 0] 1

Xaa2+= ¢, = o] aF4lolar
Xaa5+ debd, =784l gl

Xaal2i= &b, A, 2 FEY, 2594 a% amb

ob 2= e}710] 31,

Xaald= dedd, gl 2 A, 3841 8| 2~ Y, glo| Al ol Ant= EA =
o} 22}l 7l0] a1

Xnal6iz Shebd, A1, T 241, 8 2T, SR EA iz ot elo) 3
Xaal9+= &efd, B2 A, A, 7841 3| ~E |, EF e, =

ofzutehylo] AL

Xaa2l- ob 2= uekgl, =2l 2, 8] 28|, 1= debd gl

22 4]

Phe-Val-Asn-Gln-His-Leu-Cys-Xaa8-Ser-His-Leu-Val-Glu-Ala-Leu-Xaal6-Le

u-Val-Cys-Gly-Glu-Arg-Xaa23-Xaa24-Xaa25-Tyr-Xaa27-Xaa28-Lys-Thr( 4]

A S 49)

7] AubA] 4o A,

Xaa89— olg]_ I:E}_: :1;!/] /\] o] -7

Xaal6= E| 24, 754 A, Ed Y, = of Aat 2 E Lol AL,
A e,

Xaa23-> =g Al = dekdolar

Xaa24+= Gl = dddgidol

Xaa25% e, sld Shebd, o 2 2 B4 s S EH Ao U,
A e,

Xaa27+= Ed| ol A, F-E A8,

Xaa282 T EHU, S FHL EiE o~ 2 EAbo] AL, B A §

(A71A A EHE 489 A-3ff B A EHE 499] B-2f 5 E3+3h= W ==

;q]ﬂ E]

A 226101 Moy, A7) Qled olgd R 1= HAY s B 2o 8

ofr] =2k, 23% o] =2k, 241 of ] 4k, 25 ofn i qk A H o] 1

obr] =2k, 2/ oAt B 19W ofm]mat o ' o] F o]zl o A Al e

ahbe] ofuf ko] ehebd o 2 A gk A1), A 2] 141 ofn] = Ato]

=FEA = O}Aﬁ‘rﬂ‘rﬂgi A ghE A, 2=

A238 el oA, 7] AdEd o2 1= AW S 51,53, 55,57, 59, 61,
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(778} 28]
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[7d -8} 30]

[7d -8} 31]

[7d -8} 32]
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63, 65, 2 675 o] FoH ol A Al E ofu] A DS ¥ = A9,

3 E.

A228kol QoA 7] e oldRE 1= A 1 B 9 16

ofn| Abo] FFEAL O 2 ] By ALt 250 ofn| wmAto] A A E A

= HAE G- A O 141 ofp|Alo] FFEALEE dehdo®

X g A, A=

A258kol QoA 7] e ofd 2 1= A EHE: 69 = 719

ofm] =4k A E S EEshE A, 2=

Xilzzf‘w Qol A, A7 el ofdE 1= HAE ¢le B A9 16W
e A 1= BE A g

X gHE ALt 250 o | qbo] of AR EAN R SR EANC R

2B ALy AR & A2l 14 ofu| =)o) 3] A~

detyl, Bz ol g2 EALS B X $hE A1l T 199 of W] Ate]
ST A B EeU o X3H Sl 2AE

A 27380l glof A, A7 Q14 ol dE 1= A I E 99, 101, 103, 105,
107,109, 111, 113, 115, 117, 119, 121 2 12305 o] Fo] Xl -of|A] A el g
ol =4}k HOﬂQ_ EE‘PO}L‘ el A5

1. AN W,

228 el A, Z7] led 0}%32% 7] kAl 30 @ A ¥ =
AANT: 489 A ) E A7) Ak 42 FAE = A EHT: 499 B &2

—_—

rl

TAHE ol FH A A, 2=

A20% el 9le1A, 471 Asf Bl Bl o e Ao w AAHE 21,
24=.

A28 WA A4d 5 o] = g ol JofA, 7] AEA = shr] 3Fee] 12
EAE = Sl 2w

[3}5H4] 1]

X-La-F

A71A,

=950l
R, xe] A W 9] B S04 4 Qs o,

A7) i B 6 AR
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o 3101,
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s} 33]
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oA, 71 F

el 3
o 3101,
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5} 34
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[

&

A 34

g} 35

[

o Sho1A, 371

&

A 34

|
|

g} 36

Q_—rL
Q_—rL

[

Fc &9 (a) CH1 57|21, CH2

=4
el CH3 &= 2 CH4 =9 ¢l; (b) CH1 =1 ¢l 2 CH2 =4 ; (¢)
CHI =H ¢l © CH3 %= 9l; (d) CH2 == 91 @ CH3 =1 ¢l; (e) CH1

=

ajl

g} 37

[

w9l CH2 =W ¢, CH3 &=H| ¢l & CH4 =W ¢l 5 17] == 27 ]9

o

5
Nfo

-

0

ol
ool
T
o
oo
o
o}
B
J@O
Q
a2
.
oy
zo 1
N{ Tl
5 &
&
I
L%
(R
TS
R
o T
50
ol &
S
50
o
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18] Feoll A N-gheto] 3 o] i Ato]
A Fco N-Eto] el o &7 7F 7 E 7

Z

Nz FA7F AAH A,

al

Z

AAE A,

BAATFE7F A A S A Y = ADCC(antibody dependent cell mediated

cytotoxicity) T 7F A A H AL, 24 &

Fc 9 9-& IgG, IgA, IgD, IgE £+

s} 39]

Q_—rL

[

sl

0

N

—_—

0
B

o
B

IgMell A e Wy =287 Fe d

Fc & 92 IgG, IgA, IgD, IgE,

A2 EddM Fai g gol

of $ho1 A, 471

&

A 34

% 40]

Q_—rL

[

&

SR

b, AF7}e} o] = (saccharide),

, Aga

o] =

oA, 71 L&

o]
AR

@l

A31

s} 41]

Q_—rL

[

S} 42]

Q_—rL

[

m

@ 43]

Q_—rL
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[

&
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[

s} 52]
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[
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Q_—rL

[

5} 54]
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[
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400

w
o
e

Blood Glucose (mg/dl)
g

100-
0 | | ] | | 1
0 3 9 12
Time (Days)
SN U
Xl ol=¢el Z& A 53.9 nmol/kg, Q3D
= 1|58 olsdl 28l 53.9 nmol/kg, Q3D

+ Il =4 =232 ZEx 3.4 nmol/kg, Q3D
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[%2]
—_
= -
S 0
>
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>
~ -1000-
0
>
3]
ke
o
o -2000-
O
@
O
-
< -3000-
<
mm S EE X2
3 =3 ol Z8 X 53.9 nmol/kg, Q3D
B =5 012 2087 53.9 nmol/kg, Q3D
+ A=Hg =212 28 Al 3.4 nmol/kg, Q3D
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53]
Tt
35- —
kkk
x@
DI 38 olagl 2539 nmol/kg, Q3D
W 128 o1a@l 208 53.9 nmol/kg, Q3D

+ A =9 25312 Z8 Ml 3.4 nmol/kg, Q3D



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KRZ019/018320

A.  CLASSIFICATION OF SUBJECT MATTER

AGCIK 38/28(2006.01), A6IK 38/26(2006.01), AGIK 47/68(2017.01)i, AGIK 47/6G{2817.61}, AG1P 3/16(2006.61},
CO7TK 14/62(2006.01)i, COTK 14/665(2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
AGIK 38/28; AGIK 38/26; AGIK 47/48; AGIK 47/60; AGIK 47/68; AGIK. 9/00; COTK 14/605; COTK 19/00; AGIP 3/10; COTK 14/62

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for ufitity models: IPC as above
Japanese wtility models and applications {or wility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: insnlin, ghicagon, conjugate, biocompatibility, hoker

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X KR 10-2017-0003466 A (HANMI PHARM., CG., LTD .} 09 January 2017 1-20.31-61
See paragraphs [0025], {01401, [0143], [0234], [0397]-]{0419], {0436]-{0448], [04538],
[0542], I05631-105711, claims |, 14, 18, 32; and table 1.

Y 2§-30

Y KR 10-2018-0090760 A (HANMI PHARM. €O, LTD.) 13 August 2018 21-30
See paragraphs [0063], [0080]-[009¢6], [0110]-[0126], [0313}; and claims 1, 7-11, 18,

X KR 10-2005-0086948 A (DIOBEX, INC ) 30 August 2003 1.4-5,20.45,49,55
See claims 1-3. 59,61

A KR 10-2015-0138119 A (HANMI PHARM. CG., LTD.) 09 December 2015 1-61
See the entire document,

A KR 10-2017-0037564 A (HANMI PHARM. CO., LTI ) 04 April 2017 1-61
See the entive docnment,

D Further documents are listed in the continuation of Box C.

E See patent family annex.

* Special categories of cited documents:

the priority date claimed

“T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international  «X”  document of particular relevance; the claimed invention camot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other .« : . . : :
: : Y” document of particular relevance; the claimed invention cannot be
special reason {as specified) - : : . :
’ ) o considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“P”  document published prior to the international filing date but later than  «g» 4, 1oiant member of the same patent family

Date of the actual completion of the international search

23 APRIL 2020 (23.04.2020)

Date of mailing of the international search report

23 APRIL 2020 (23.04.2020)

Name and mailing address of the ISA/KR

Korean Intellectual Propesty Office

Government Complex Dacieon Building 4, 189, Cheongsa-to, Seo-gu,
Dagieon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2019/018320

Patent document Publication Patent family Publication

cited in search report date member date

KR 10-2017-0003466 A 03/01/2017 AR 105485 A1 11/10/2017
AU 2016-287209 Al 15/02/2018
BR 112017028517 A2 28/08/2018
CA 2081107 A1 05/01/2017
Gl €017003402 A1 20/04/2018
GN 108025041 A 11/05/2018
EA 201890058 A1 31/07/2018
EP 3322437 A1 23/05/2018
JP 2018-526333 A 13/09/2018
KR 10-2005456 B 30/07/2019
KR 10-2019-0092343 A g7/08/2019
FE 4452018 A1 05/03/2018
PH 12017502393 Al 25/06/2018
W 201713681 A 16/04/2017
US 2018-0186853 Al 05/07/2018
UY 36759 A 31/01/2017
WO 2017-003191 Al 05/01/2017

KR 10-2018-0029078C A 13/08/201 AR 110858 At 22/05/2019
Al 2018-215840 A3 01/08/2019
GA 3052410 A1 £9/08/2018
CN 110545845 A 06/12/2019
EP 3578204 A1 11/12/2019
TW 201831207 A 01/09/2018
WO 2018-143729 Al £9/08/2018

KR 10-2005-0086948 A 30/08/2005 AU 2003-303634 Al 29/07/2004
AU 2003-303634 B2 01/10/2009
GA 2509755 A1 22/07/2004
CA 2571030 A1 12/01/2006
CN 101001638 A 18/07/2007
G 1732012 A 08/02/2006
EP 1578437 A1 28/09/2005
EF 1778266 A2 02/05/72007
JP 2006-514890 A 18/05/2006
JP 2008-508087 A 21/02/2008
KR 10-2007-0029276 A 13/03/2007
WX PACS006894 A 18/10/2005
MX PADBO14970 A 07/03/2007
US 2006-0014670 A1 19/01/2006
Us 2006-0160722 A1 20/07/2006
US £008-0006801 A1 2470472008
US 2008-0160071 A1 03/07/2008
US 2006-0160072 A1 03/07/2008
Us 2008-0160073 A1 {3/07/2008
US £008-0166395 A1 10/07/2008
US 7314859 B2 01/01/2008
US 764232 Be 05/01/2010
Us 7655618 BZ 02/02/2010

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2019/018320

Patent document Publication Patent family Publication
cited in search report date member date
Us 7678762 BZ 16/03/2010
Us 7678763 B2 16/03/2010
S 7683027 B2 23/03/2010
WO 2004-060387 Al 22/07/2004
WO 2006-004696 A2 12/01/2006
WO 2006-004696 A3 26/10/2006
ZA 900504944 B 27/09/2006
ZA 200700708 B 25/03/2009
KR 10-2015-0138119 A 08/12/2015 AR 100695 At 26/10/2016
AU Z015-268109 Al 12/01/2017
BR 112016028076 A2 24/10/2017
CA 2050718 A1 03/12/2015
GL 2016003069 A1 12/05/2017
CN 106604738 A 26/04/2017
EA 201692282 Al 31/10/2017
£P 3148571 A1 05/04/2017
JP 2017-518298 A 06/07/2017
M 2016015660 A 2770272017
PH 12016502390 A1 20/02/20
SG 11201605872 A 28/12/2016
TW 201625282 A 16/07/2016
U 10188703 B2 29/01/2019
US 2017-0196943 A1 13/07/2017
WO 2015-183054 Al 03/12/2015
Zh 201608764 B 26/07/2017
KR 10-2017-0037564 A 04/04/2017 AR 106144 A1 13/12/2017
G 108473553 A 3 /08/2018
EP 3354664 A1 (1/08/2018
P 2018-531237 A 25/10/2018
TW 201718620 A 01/08/2017
US 2018-0271985 A1 27/08/2018
WO 2017-052321 Al 30/03/2017

Form PCT/ISA/210 (patent family annex) (January 2015)




= A & A8 3 A

TAEdHE

PCT/KR2019/018320

2~ H 2

o] &3l 71EER

A.

14/62(2006.01)i, CO7K 14/605(2006.01)i

(FAE 3] & HaAPC))
A61K 38/28(2006.01)i, A61K 38/26(2006.01)i, A61K 47/68(2017.01)i, A61K 47/60(2017.01)i, A61P 3/10(2006.01)i, CO7K

B. FALE Bof
FAE H AT HEFA S EFE 71 AD
ABLK 38/28; AG1K 38/26; AB1K 47/48; ABLK 47/60; AG1K 47/68; A61K 9/00; CO7K 14/605; CO7K 19/00; A61P 3/10;
CO7K 14/62
ZAME 7)ol St A AT o)9) o 4
S S EA R R W g T A BARPE R AL HATgl R 7| A" IPC
AR EZHa oy R 2 dREFNLEAFR . FAlE HATSe 714" IpC
T A AL o] 81 AAL dlo] Bl o] (Tl o] ¥ wo] 2~ 2] A L Ao (@l F sl )
eKOMPASS (5514 Ul §- AAA~8) & 719)=: <& H(insulin), FF7F2(glucagon), E A (conjugate), HAZALA (bi
ocompatibility), W7 (linker)
C. #AEdH
Z}hell st el® AETHE 2 # FAGEID s = A9 714 24 A7
X KR 10-2017-0003466 A (&hm|efs 2135 AF) 2017.01.09 1-20,31-61
e [0025], [0140], [01431, [0234], [03971-[0419], [0436]1-[0448], [0458],
[0542], [0563]-[0571]; A3 1, 14, 18, 32; ¥ ® 1 Z=x.
Y 21-30
Y KR 10-2018-0090760 A (¥ <kF T2 AL 2018.08.13 21-30
o= [0063], [0080]-[0096], [0110]-[0126], [0313]; 2 A3+ 1, 7-11, 18 F=x.
X KR 10-2005-0086948 A (o ¥lx ez ¥ ale]E]l=) 2005.08.30 1,4-5,20,45,49, 55
AT 1-3 F=. ,59,61
A KR 10-2015-0138119 A (§hu]ebE F215 AL 2015.12.09 1-61
A =3 F=x.
A KR 10-2017-0037564 A (@hu]ekss 212 A1) 2017.04.04 1-61
AA 3 F=x.
F71 T3l o] (A dl /1A= o] & X dgs3)0] #a s Azaida Q.
* gd T 5E she e
“TV ZAEZYY BE 24d T FE Fe o Y7 A28
“A7 EWE B glE A0® Bol= QU el 7e4Ee AT Y srom wnl o] 7] 271 5= e o] 28 o)dlsly) 98 949
‘D" 2 ALl 2elo] At £ v
B FAEALRD mE 2990 B2 $A9L P ZAE LD ol X' 52 Ae] g B 53 FE shdwtow Ay e dnle A
o FNE HEd v 53 59 T EE ARG glE Aoz B
L Adl T A ES AV et Y BE 2 Q&Y Y v =wE plo) 9= B3 5@ 53 o] gk} o ALY T2 EF 3}
w02 598 o f (05 HADE 97 g8l 94H ¥4 Z3tele Ao 1 z2go] Fabe) A A e A7 ue
[o} .
07 T AL AR, A B 7 E SR Al s T eARA PE RO £
P $AQ o] Fell FAHA Y FAEAL o) Hel FAE B ‘&7 FLdd ST b Ed
249 TA FZAR A
93.04.2020) 20203 04€ 239 (23.04.2020)
FUFA ERED '
593
e A7 HAFR 189, IR
/ T, AF-A"34D
W AT +82-42-481-8578 AU Z +82-42481-8150

A= PCT/ISA/210 (- A & 2-2]) 20194 7€)



TAELUL

§55] i PCT/KR2019/018320

etansti 27 0essEd A

KR 10-2017-0003466 A 2017/01/09 AR 105485 Al 2017/10/11
AU 2016-287209 Al 2018/02/15
BR 112017028517 A2 2018/08/28
CA 2991107 A1 2017/01/05
CL 2017003402 Al 2018/04/20
CN 108025041 A 2018/05/11
EA 201890058 Al 2018/07/31
EP 3322437 Al 2018/05/23
JP 2018-526333 A 2018/09/13
KR 10-2005456 Bl 2019/07/30
KR 10-2019-0092343 A 2019/08/07
PE 4492018 Al 2018/03/05
PH 12017502393 Al 2018/06/25
TW 201713681 A 2017/04/16
US 2018-0186853 Al 2018/07/05
UY 36759 A 2017/01/31
WO 2017-003191 Al 2017/01/05

KR 10-2018-0090760 A 2018/08/13 AR 110958 Al 2019/05/22
AU 2018-215840 Al 2019/08/01
CA 5052410 A1 2018/08/09
CN 110545849 A 2019/12/06
EP 3578204 Al 2019/12/11
TW 201831207 A 2018/09/01
WO 2018-143729 Al 2018/08/09

KR 10-2005-0086948 A 2005/08/30 AU 2003-303634 Al 2004/07/29
AU 2003-303634 B2 2009/10/01
CA 2509755 Al 2004/07/22
CA 2571030 Al 2006/01/12
CN 101001638 A 2007/07/18
CN 1732012 A 2006/02/08
EP 1578437 Al 2005/09/28
EP 1778266 A2 2007/05/02
JP 2006-514990 A 2006/05/18
JP 2008-505087 A 2008/02/21
KR 10-2007-0029276 A 2007/03/13
MX PA05006994 A 2005/10/18
MX PA06014970 A 2007/03/07
US 2006-0014670 Al 2006/01/19
US 2006-0160722 Al 2006/07/20
US 2008-0096801 Al 2008/04/24
US 2008-0160071 Al 2008/07/03
US 2008-0160072 Al 2008/07/03
US 2008-0160073 Al 2008/07/03
US 2008-0166399 Al 2008/07/10
US 7314859 B2 2008/01/01
US 7642232 B2 2010/01/05
US 7655618 B2 2010/02/02

242 PCT/ISA210 (H]-$-5-3] F7F82]) (2019 7€)




TAELUL

SE3d BE AR PCT/KR2019/018320

fﬁ;ﬁ;‘%@;"” A zAY SRR =
US 7678762 B2 2010/03/16
US 7678763 B2 2010/03/16
US 7683027 B2 2010/03/23
WO 2004-060387 Al 2004/07/22
WO 2006-004696 A2 2006/01/12
WO 2006-004696 A3 2006/10/26
ZA 200504944 B 2006/09/27
ZA 200700708 B 2009/03/25

KR 10-2015-0138119 A 2015/12/09 AR 100695 Al 2016/10/26
AU 2015-268199 Al 2017/01/12
BR 112016028076 A2 2017/10/24
CA 2950718 Al 2015/12/03
CL 2016003069 A1l 2017/05/12
CN 106604739 A 2017/04/26
EA 201692282 Al 2017/10/31
EP 3148571 Al 2017/04/05
JP 2017-518298 A 2017/07/06
MX 2016015669 A 2017/02/27
PH 12016502390 Al 2017/02/20
SG 11201609872 A 2016/12/29
TW 201625292 A 2016/07/16
US 10188703 B2 2019/01/29
US 2017-0196943 Al 2017/07/13
WO 2015-183054 Al 2015/12/03
ZA 201608764 B 2017/07/26

KR 10-2017-0037564 A 2017/04/04 AR 106144 Al 2017/12/13
CN 108473593 A 2018/08/31
EP 3354664 Al 2018/08/01
JP 2018-531237 A 2018/10/25
TW 201718629 A 2017/06/01
US 2018-0271995 Al 2018/09/27
WO 2017-052321 Al 2017/03/30

242 PCT/ISA210 (H]-$-5-3] F7F82]) (2019 7€)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - description
	Page 68 - description
	Page 69 - description
	Page 70 - description
	Page 71 - description
	Page 72 - description
	Page 73 - description
	Page 74 - description
	Page 75 - description
	Page 76 - claims
	Page 77 - claims
	Page 78 - claims
	Page 79 - claims
	Page 80 - claims
	Page 81 - claims
	Page 82 - claims
	Page 83 - claims
	Page 84 - claims
	Page 85 - claims
	Page 86 - claims
	Page 87 - drawings
	Page 88 - drawings
	Page 89 - drawings
	Page 90 - wo-search-report
	Page 91 - wo-search-report
	Page 92 - wo-search-report
	Page 93 - wo-search-report
	Page 94 - wo-search-report
	Page 95 - wo-search-report

