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Fol A whala g o] ghry,
Holo]] AL g 8] "Donor-192" & "D-192"3= IL-1RAES ¥ 331 o] A

Holo) AFgE 8o "RD-191" 2 "C-191"& =84 A3} GIp ol B 1E
EgehE Fol A A o] A gt vhilA AR A| & ofv] gk,

Hdo) AL2E 2o "RD-192" 2 "C-192"= 584 4w A 7} [ 1RAS
e Fol A A o] A gt vhil A A A| & ofv] gk,

HE] Q1 pcDNA3.1(+)°ll E=2d 33 ot

F&A FAATE A Ee AV (plasmid)ol] WA S Al BEe =
H] 87 8H= A1 19 Hebol = (signal peptide)® 22571918 o) 2
23 (fast cloning) & W s lvh. &4 127 A4 ¥ EeF~1 = DNAE
FH o= sto] =& A ©A o] 5o Al Jletol =T A E ¢ =S W E
PCRS X35kl om, AN S 339 AR o] Fol#]3=
(Human Serum Albumin, HSA) @ A AW & 342] ML= o] Fo] X
HEpo| =5 Y 0= sto] 5284 vl o] 5] Zhzhe] Al Jeto] =7t
A E 7 RS IHE PCRe %133k ¢lth PCR §H-&- Phusion High-Fidelity
DNA polymerase (Thermo Fisher, Cat. No.: F530)& ©]-&3}31.2™, 12} H 4] 98 °C
335,22 WA 98 °C 10 &, Zefolm 43 60 °C 30 3, A1 ¥E-3-72°C 3 & 74
F 22k WA o A A1 vEE-7kA] 18 3] BhEsto] X A7 & HF A ThE s
72°C5 ¥ = sl

PCR Hh-§-o] 1 o} 7} 2 2~ Al (agarose gel) A 7] &2 53l 54 1A
o] -5 gl st &, W E PCR A= QI E PCRAMES 1 0] 12 10 LA

Nl Mo

o
N I
N
)

olN
0|
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[123]

[124]
[125]
[126]
[127]
[128]

PCR Hol Y2 % Dpnl 0.5 uLE o5t dld FHE 37°Coll A 1 AIgE
&< A8l 23 DNAE Al A skaL elo] Aol sl th. 2ho] Al o] A ¥l PCR
2HE-& DHSa A I © E M X (competent cell)ol] 2o 42 °Coll A 133 254
(heat shock) 2] 2] 3Fe] &4 A 3hsbar, $1u] A/ (ampicillin)©] X313 LB 317
w A o] kak 337 °col A 16 A ZE o] AF B X wj ekste] 2 (colony)E
st 9 22U E Ho] 932 (ampicillin)©] 38 LB 9] #] 5 mLo]]
A& s 3 37°C, 220 rpmoll A 16 A| IF Al &F3FSI T}, vl &F el 2 3500 rpmel] 20 w3+
A FEsto] Aot Wet Cell 2 3@}1‘%«5} 2 DNA F%7| E (COSMO Genetech,
Cat. No.: CMP0112)2] S1, S2, 83 &2 H7}&t] Huj & 7N oL, A )
DNA7Z} +-2] ¥l DNA 2895 81 35131t DNA 5% 7] E (COSMO Genetech,
Cat. No.: CMP0112)9] A #| Zt3l & o] &3l €5 g DNA =¥} © = F-F
Z o}~ = DNAE A A 5t3lt) &2} 221 = DNAT COSMO Genetechll -7 2}
M A S o ste] 84 Bl o] 5o A DM T 339 AP E o] Foj A=
HSA &= A D% 342 AR o] Ty X = 1gGk Al 1 FEFO] =7 4H]] &
278 ] BB S SrHE A

42 A Lol gely W E = DHSa 7 3 ¥ E A 3 (competent cell)ol] % o 42
ool Al 157+ 9% 7 (heat shock) ] 2] 8Fe] 3 A A dhala1 M 9] 22 (ampicillin) ©|
SESHE LB AL A v Al of) Sdgk 5 37 °Coll A 16 A ZF o] A A ] mlj Fsto] FE
(colony)E St 3T @ F 2 E o LB Wl A] 5 mLoll &3 % 37°C, 220
rpmell A 16 Al ZF v Fat AT, of mj kel AR5 ThA] A9 A9 (ampicillin) ©]
3+ LB Hl A 200 mLell £ 3 5 37 °C, 220 rpmol A 16 A] 7+ #l %k &FS1 T}
Hl} @k -2 3500 rpmel] 30 W-3F WA W] Eho] ot Wet Cell & 2.3 3, DNA
% 7] E (QIAGEN, Cat. No. : 12263)¢] P1, P2, P3 NS H7}slo] A W&
a1, @A v DNAZE 2] ¥l DNA £ 1S 131Gt DNA 27| E
(QIAGEN, Cat. No.: 12263)°] A A Zt 5] & o] &3l St 5.3 DNA Z& 9 o = F-F
S22 Z DNA 228 SR &t} Al A 0] k-8 2 (Sigma Aldrich,
W3500) & 350]5= 3 0.22 pm ZE &2 o] A F ), 353 %E}*Ul DNA=
U= =3 7|7] IMPLENA}, Nanodrop NP-80)2 ©]-&3}9] DNA 559} 52 &

543 5 @ wredof] ARE-sH ST

o

2 3

8|}

[AA] ) 2]
ExpiCHO-S A| ol A &] =& g d vty

AT 74 24 A F A o] ExpiCHO-S (Gibeo, Cat. No. : A29127, Lot :
1974423) Al 3EE 4x10 6 cells/mL= 7 &3t 510]3}FaL, 37 °C, 80 % w75 ©14, 8
% CO, 1FH o] g QFe] @ njek X ¥7] (orbital shaker)oll &2}&Fe] 95 rpm (50
mm shaking diameter) =71 2. & Wl 3}t 24 A ko] At 5] Al o] S 2T
(clump)Z Al A3}7] Y3l 40 um YL E F E](BD Falcon, Cat. No.: 352340)Z %3
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[129]

[130]

[131]
[132]
[133]
[134]
[135]

A A7 H A FE AEL (cell viability) 2 Al EFE 248Gt o] A 71
A 7} 2 & 6x10 6 cells/mLo] ¥ %5 ExpiCHO-S & | #] (ExpiCHO Expression
Media, Gibco, Cat. No. : A29100-01)E o] -&3}o] 3|43l a1, H<E 200 mLe] A E =
1L Z&2=0) ¥l

OptiPRO SFM (Gibco, Cat. No.: 12309-019) Hl| %] 8 mL°l] DNA 120 ug¥} OptiPRO
SFM (Gibco, Cat. No.: 12309-019) ¥l %] 7.4 mLel] ExpiFectamine CHO Reagent
(Gibco, Cat. No. : 100033022) 640 uL& 2}7F 84 3t & 23159l v}, &3
Aol A 32 HESAIZ] H, 6x10 6 cells/mLo] ¥ =5 7 F gt et~ =0 3 3]
Wkl A FUAIFATE 37°C, 80 % 5= 017, 8 % CO, 151 o] B 2Fe]
2.8]ek X ¥7] (orbital shaker)oll “42&}o] 95 rpm (50 mm shaking diameter)
z70

Cat. No. : 100033019) 1200 uL2} ExpiCHO Feed (Gibco, Cat. No. : A29101-01)E 48
mL # 7}8}3L, 37 °C, 80 % 5 ©17, 8 % CO , A5l o B Qo] el X187
(orbital shaker)©ll & 2+38Fo] 95 rpm 271 0 2 7-8 A W F3FSI T}, vl Fo] - 3,
3500 rpm Z=31 0l A1 30 2 o] A4 Eelsho] AIE A S Aol 8 A e
b v okl &1 kI, SF RS wl| ol 571X HE (Satorius stedim, Cat.
No.: DH-ST-29MDL20MCSFFV) (Satorius stedim, Cat. No.:
DH-ST-5441307G400B)°ll o] A A E&-& Al A8 T

TH| 7 b E vk 80 uLE FHokol 5 X A AE 2 ¥ E (reducing
sample loading dye)E 20 pL-& 4 il -Z3}Fato] 95 °Coll A 531k =] 51l ot
A rfol| A wke B8 v sl a A} 62.5, 125, 250 mg/mL 2 343 & I3 gkl
(Bovine Serum Albumin) 80 uL 2} 5 X 394 A% 229 ¢ 5 (reducing sample
loading dye)Z 20 uL ¥ o] &3H3}e] 95 °Col| A 5%k A&k it} Tnl = Al 29}
Abol = Zel-g wpA WulA S 10 % Tris-Glycine 2ol 293t} A& Fnba|
HZl g A E E-F R (Coomassie brilliant blue R)= 7} Al 21 €-3HH A
AAstd o, & PY R Gl AWMEE V|FoR EA gl s

i
gl A,

o

i

[A A 4 3]
T8 g o] A A

Ao 25 Fato] HAH &4 WA vl F )& Equilibrium buffer (20 mM
sodium phosphate, pH 7.0)= ¥ & ©] ©] 5] %] Blue sepharose HP resin (GE, Cat.
No.: 17-0413-01) A & ol 29 (loading)3} 31 T}. Pre-elution(20 mM sodium
phosphate, pH 7.0, 0.15M KCl)& &3t E<=& (impurity)S A 7] 3+ 3L, Elution
buffer (20 mM sodium phosphate, pH 7.0, 0.6 M KC) & A}-§-3Fo] =84 ¢l d &
B stelt) 3l 84 -2 20 mM 14 Y EF (sodium phosphate), pH
7.0 buffer= dialysisE =3 3Fo] 9 (salt)& A| ASEaL, # <& (final) Al 2715
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[136]
[137]
[138]
[139]
[140]

[141]

[142]

[143]
[144]
[145]
[146]
[147]

[148]

[149]
[150]

[151]

mg/mLo] ¥ %25 ultrafiltrationg 53 3t 1T} SDS-PAGEE 5§ =& A @i A

A AE = 1] YERY AT

[AA] 4 4]
E.coli | XA 2] FoA gad ity

S A @A S 9k S shahE 3ol Al A A E = His-SUMO B 27} 9l
pET21a vectorol] A A&3st 3 Fol A F-AA7FA4YH A =E
BL21(DE3) H Y E A X (competent cell)ol] & o] 42 °Coll A 1 #-3+ & 52 (heat
shock) # 2] 8Fo] &2 A 3kal 51 3] A A (ampicillin)©] E3$H¥ LB 323 1l %] o]
TSl ¢ 37 °Col| A 16 A ZE o] 4 A A] vl 4Fsto] F 24 (colony)E & E. 3T
el F2UE Ao 50mLell LB Wl %ol 3 &3k F 37 °C, 220 rpm ol 4] 16 A| F
59t seed culture & -3 5} S T}

A A F-A 2 GIPE E838= 3o A @A (Donor-191, D-191)2] 74 -9, seed
culture Wl M-S P A A (ampicillin)©] X 1L2] LB wll Al 1:1009] B] &=
7] &3} main cultureE 53 3} T, 37 °C, 220 rpmol| A 2A] 1+ Hlj F 2,
OD600nmell A 0.6°] =23t o, 0.25 M| IPTGE # 7}sto] 16 °C, 220
rpmol A 2041 7+ vl k3 T, vl 2k 2k 2 3 3500 rpmol] 30 ¥-7F YA H-2) &ho]
o)1 Wet Cell'S 8F R3S T

AAF-AFZ IL-1RAE E338H= 3o A @4 (Donor-192, D-192)2] 7 -9-, seed
culture W ¥l -2 N3] A & (ampicillin)©] E3H¥ 1L LB 1A 1:1002] 8] &2
7 <& 3} main cultureE 53 3} T}, 37 °C, 220 rpmeol] 4| 24 A] I} autoinduction=
Tyt vl ks 2, 3500 rpmel] 30 H-3F A F2lske] oA Wet Cell S
g r sl

[A Al o 5]
E. coli A| X o A 9] FoA] TF A A

WFe gol A @ d S v 2 e Halskglen, A A4S

200 LR AT

L/ &5 A e

Yo =2 &1 gk Wet Cell- lysis buffer (20 mM sodium phosphate, pH 7.0, 0.5 M
NaCl 0.02 M imidazole, 0.1 mM PMSF)E A}-8-5}9] resuspensions =3 5} 31 T},
Lysis Al 25 € &°fl ©§°}4 sonicationg Pules on/off= 5 sec/3 sec, 45 % amplitude
ZH0 7 1583 383t Lysate = 14,000rpmel] 30 #3541 ¥-2] &1
& (supernatant) ¥t 3] 5=3Fo] 2 H 33T
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[152]
[153]

[154]
[155]
[156]

[157]
[158]
[159]

[160]
[161]
[162]

[163]
[164]

X3 AA

Ni-sepharose resin (QIAGEN, Cat. No.: 30250) ©l| lysateE 2 (loading)3} 31 U}
AME 2 o] 13 ¥, binding buffer (20 mM sodium phosphate, pH 7.0, 0.5 M NaCl,
0.02 M imidazole)E A}-&-3} 4] non-specific T A& F 53] A o| A #| A} T}
71 % elution buffer (20 mM sodium phosphate, pH 7.0, 0.5M NaCl, 0.25 M
imidazole)Z A}-&3F°] Hig-SUMO B 27} F-2H¢ Frol 2] vhi A & 3] =35}l v}
3] ¥ His-SUMO B 727} -2 3o 2] vl 2 -2 20 mM sodium phosphate, pH
7.0 buffer® dialysisE =3 3Fo] 4 (salt) & ©] 7] U} (imidazole)& | 7] 3} 34 U
Ni 28-S 53 ol A A 44 & SDS-PAGER &13H A5 & 3 H 40]
LER AT

SENP1 & 4 ¥ 3

His-SUMO B 17} -2k Fo] 4] whuld 9 SENP1-S 100 mg : 1 mg2] H] &2
SENP1 enzyme digestione <=3l 3} $1 T}, Ni-purification & = 3| =% @i o] 5
AeFS F8)3tal, His-SUMO B 27} -2 o] 2 @l 9k (mg)©] 1/100
w/woll &l &&= SNEP1 (in-house)S -Z 33l =t} vh& E3FE-2 & (15~25
°C)oll A 1 Al o W] EFSA T

His-SUMO A A

Equilibrium buffer (20 mM sodium phosphate, pH 7.0, 0.5 M NaCl, 0.02 M
imidazole) 2 ¥4 & o] o] %] %I Ni-sepharose resin (QIAGEN, Cat. No.: 30250) Il
WS 3RS 298ttt A1 24 (Sample loading)S %13 3} a1, His-SUMO
Bl 27} 2 Fro] A el A 2 flow through 2 WA 25 SFI T A1 S 29 &
473 3 equilibrium buffer (20 mM sodium phosphate, pH 7.0, 0.5 M NaCl, 0.02 M
imidazole) E A}-&3Fe] L #] Fol A @bl A S 3] 4=5) 51, 3] Fol A
b2 -8- 20 mM sodium phosphate, pH 7.0 buffer = dialysisE =3 3l & 2
o| | &g A AT #HF T A AHE -2 10 mg/mLo] ¥ 55 ultrafiltration-S
43 81 9 t}. His-SUMO removal A 4l & SDS-PAGEZ 213t A5 1 5 2 69
LR AT

A A

Equilibrium buffer (20 mM sodium phosphate, pH 7.0 buffer)@ 3 & o] o] Fo{ ]
Capto Q ImpRes (GE, Cat. No.: 17-5470-15) ZA & of] o] A dA| ol A 3] 5=t
A2 29e9lt) 2o A B A-E flow through? WA =2 a19lt}. 359
GHAELS e E R F5S Fastaltt. Tl A WA o Polishing %4 Al

AatE 57 3 8ol YERA S

[2 A] o 6]
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[165]  AFAlA
[166]
[167] 529l Wepdl upe} ko], ] of 304 A4ke =84

[168]

[169]

[170]
[171]
[172]
[173]
[174]

[175]
[176]
[177]
[178]
[179]

L= Rl
A4 Bl AL ALgatel AFAol S A 5] & 3
sgze

1= -
ekl 2310 B82S TR0, 30 °CON A 4 ARE F ]t AT A ol A RS-
=) stgieh,
[3£3]
=84 [ A | ATP [mUBAI1 |UBC13 Buffer Reducing|Vol.
/MMS2 agent
22 |[1I0uyM |15uM | 4 | 1uM | 10uM | 50mM Tris [0.05 mM | 100
mM pH7.6,2.5mM | TCEP |mL
MgCI12

"85S 8 % SDS-PAGEY 10 ugel &A1& 29 3lo] ZAFAold AnE
golstdtt. 1 A%E = 10 2 119 YER AT

[HA 4] 7]
Ni-sepharose2 &4 A A

AR A Al =TS 3] 53H7] 98k, B8-S equilibrium buffer (20 mM sodium
phosphate, pH 8.0, 0.15 M NaCl)& 3 & o] o] o] % Ni-sepharose resin (QIAGEN,
Cat. No.: 30250)°l] 412 28 £33k, equilibrium buffer (20 mM sodium
phosphate, pH 8.0, 0.5 M NaCl) & A}-8-3to] =& Al 73Sl T} o] %, elution
buffer (25 mM Tris, pH 8.0, 0.15 M NaCl, 0.01 M imidazole)E AF-&-3to] A A =
3l skt 34w gl A A (C-191 2 C-192)3= 20 mM sodium phosphate,
pH 7.0 buffer® dialysisE 35t 9 2 o|w|th&& A A A Th Ni A A A&
AzntE 295 S8 glste] k12 YEr AT

(A4 8]
A

Equilibrium buffer (25 mM sodium phosphate, pH 7.0 buffer)@ 3 & o] o] F0{Zl
Capto Q ImpRes (GE, Cat. No.: 17-5470-15) ZA &l ol o] A Aol A 3|53t
A3MA S 29331 T Elution buffer (25 mM sodium phosphate, pH 7.0, 158 mM
NaCl buffer)E AF&-3to] AHA & 3|53ttt 358 @A 294 = 20 mM
sodium phosphate, pH 7.0 buffer = dialysisE =3 st 91 & o|n|t}&-&
A ASAE HE AA AHE-LS 5 mg/mLo] ¥ =5 ultrafiltrationS- 53] 3} T}

I ANE 513 E 1400 YER ST
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[180]

[181] [2 Al 9]

[182] X EHA

[183]

[184]  AEXolA 3] 5¥ @2 A 34 3= formulation buffer (4.6 mM Histidine, 5.7 mM
Tris, pH 7.5, 10 mM Arginine, 0.1 g/mL trehalose) % dialysis& T3 8to] &4 2
olmthE-& A At HE AFA e 5 mg/mLo] ¥ =5 ultrafiltrationS
Fesiolt. 1 ATE & 159 eI

[185]

[186] A4 1]

[187] cAMP 7% £4 (accumulation assay)

[188]

[189] A Aol 1 WA 95 &3l A 2F 3 GCG/GLP-1/FGF21/GIP E+=
GCG/GLP-1/FGF21/IL-1RA =& A Al (tetra) 2F-8 A/ A 91wl 2l A 31
C-191 % C-192 = GLP-1, GCG, GIP 2}-&-7 o] A £ =3 (A3 ¥ H)oll A o 24
AL E A gst7] A3, Cisbio cAMP Gs Dynamic kit #2AM4PECE Al-8-31 ¢
GLP-1 &), GIP =& A, GCG & A 7} 27} A Al 4 (transient) S 9HA 4]
(stable) & & I A 50 A cAMP 4 &4 & th=-3 o] =35l

[190]

[191] Al ¥ 4] (Transient)

[192] T-75 &2}~ =] HEK293 Al ¥~ 7} 70 ~ 80 %7} ¥ %== 37°C 5 % CO ,

Q15 W o] ¥ (incubator)oll A 2 ~ 34 3+ 1| F&FSI T}, m| 2] & A A sl ar, TryPLE
Express 2 mL-2 A 2] g+ ¥, 37°C 5 % CO , 1 5FH| o H ol A] 3~5 -1 Hl| &F 3},
A EE Gojre g ol vl %k v %] (MEM, 10 % FBS, 1 % Anti-anti) 6 mLS ] 3} <]
8] 3}aL, 15 mL /- E. (tube) 2 %71 3, 1000 rpmeoll A 3 ¥-3F A4 2]} o}
Fe e ¥ ar, WAl 5 mLoll EAFATH A E FE AlFehaL, 3X 105
cells/mL2] 557} ¥ =5 33t} 6-well pate®l] 2 mL* +-3}3, 37°C 5 % CO,
15l o) Bl ol A 2443 52t i 3t At vl oF g w x| & Al sfaL, 6“3 A7
= WA E 1.7 mLA 538 T FuGENE6S} 7t =84 ZefA~v =
Opti-MEMell 2|7 7 W a1, 20| 4 242F 5 331 i < Ok shlth A4k E & % 5o
ol A 15 #3b vl Fat k. Z 3ol s s d & (wel)oll #5511, 37°C 5 % CO
> 5t Hl o Bl ol A 24 A[ZF F b v FaF AT}, vl A & A| 71 8FaL, pre-warmed PBS 2
mLE A X5 A Z3A ) € 2 Accutase 0.5 mLS ¥=73}a1, 37°C 5 % CO ,
lstullel el ol A 5 &3F v oFste] AlE7F Hol A =5 &gl o uf, dAnH o=
A7 A 3] Wol =2 geletar, He o] E (plate)E A A A EE Hojme] A
G = ket 4 o 37°C pre-warmed assay buffer (0.5 % BSA, 2 mM IBMX in
PBS) 2.5 mLE U3}z, 15 mL FH 32 %7 1,000 rpmol| A 3 #3141 %2 g &,
2 mL assay bufferol] ThA] F =t M| =& 7| 573} a1, assay bufferel] 400,000
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[193]
[194]
[195]

[196]
[197]
[198]

[199]
[200]
[201]

[202]
[203]

[204]
[205]
[206]

[207]
[208]

[209]

cells/mLe] “F%E7} ¥ =5 a1 o)

A X F4] (Stable)

T-25 &2} 220l GLP-1 58 )| (Genscript, Cat. No. M00451), GIP 58]
(Genscript, Cat. No. M00486), GCG =& A| (Genscript, Cat. No. M00345)2] 7} 23
M 327} 70~80% 71 ¥ =5 Wl Y8kt X & Al A 81 AL, 37°C pre-warmed PBS 2
mLE A 5 A% 33t} Accutase 1 mLE ¥-523}31,37°C 5 % CO,

15 ol Bl ol A 5 3-3F i ek sto] Al E7F Hol x| k25 st Qltt. o v, A o=
A3E7E $h 8] ol =#] Felstal, EHolEE A AlEE Hojme] A
55 3FGlt). & @ 37°C pre-warmed assay buffer 3 mLE Tl 8}, 15 mL FH =2

%71 1,000 rppmoll A 3 3 A ] g 2, 2 mL assay bufferol] ThA] 031t

Al 3 45 #4731 a1, assay bufferol] 400,000 cells/mL 2] & =7} ¥ =5 31 T,

4 (Procedure)

U H A EZE 5 ulA 96-well low volume white plate®l] 55} t}. 4-fold serial
dilution ©. 5 =8| gk reference 2 sample (2X)S 5 uLA duplicate = 53131, 5 %
CO, S15Hl o] Bl ol A 30 &1 vl kst At} o] wl, th 2= (Control) B H| o] 3= €
(blank well)-> assay bufferE 5 uLL? g1 5=t} 1 X cAMP-d2 solutions 5 pLA
ekt o], vl o9l = def = Ly51s & Detection buffer 5 uLE ¥ %1t} 1X
Anti-cAMP-Cryptate solutionS- 5 uL2 #--3Fa1 o] xpeke Adelf ol A Af-ol A]
1 A ZF kg 3 plate reader = & F-< % q3F o}

22 ' T,‘i,k]

Synergy Neo2 7|71 2 Zdo]|E W] A| 59| &3 5433t} (Excitation
wavelength : 330 nm, Emission wavelength : 665 nm and 620 nm).

o} efj o} o] HTRF ratioZ 7AA+a} 3 th.
Stgnat 665 nm
" si ignal 620 nm
ek, o}l @ o] Delta ratio (AR )& AlAFSFA T}

AR = Ratio gy, - Ratio . = Signal - background fluorescence

GraphPad Prism 8-& A}-8-3}©] HTRF ratio plot 4k 2 = EC504k-& -3t}

(curve-fitting of the log(agonist) vs. normalized response - variable slope equation).

HTRF Ratio x 10*

GLP-1R (GLP-1 5=&A)), GIPR (GIP 5=£A]) 2 GCGR (GCG =& A])l] tjj &t
HTREF ratio plot< 5= 16 W] ] 18] Y-ERJ L 2, EC504k< Al 4tsko] 317]
4ol LERH AT

pal
3z
ar
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[3E4]
EC50 GLP-1R GIPR GCGR
(pPM) 1 | 2 [Mea|SD | 1 | 2 |Mea|SD | 1 | 2 [Meal|SD
n n n
Liraglutid [40.7 {367 |38.7 (283 | - | - | - | - | - | - | - | -
c
Dulagluti [1.23 | 0.9 |1.07 (023 | - | - | - | - | - | - | - | -
de
GIP(1-39)| - | - | - | - [15.4|141[148[092| - | - | - | -
GCG Sl - - e e - - - (3930304 (349 [6.29
C-191 |25.4 (365 [31.0 |7.85 | 110 | 85 [97.5 |17.7 |4487|3832|4160| 463
C-192 132159 (146|191 | - | - | - | - |286 |251 | 269 |24.7

[210]

[211]

[212]
[213]
[214]
[215]
[216]

[217]
[218]
[219]

¥ 40| VR vke) o], C-191°] ZZFe] GLP-1 &4, GIP =84, GCG
*ﬁﬂlOH e 2 Z2H= As FAsESI ,Lsi,c 1925 7}z o] GLP-1

&4 2 GCG F&A ol thal] &4 2t A& FRlekglnh
w~o] GLP-1 =& A o] o gt Ao Ho| A, C-191 E C-1927} =
ALg3 2 FRE =R TS 58 AL UElE AS e
GLP-1 5=-& Aol gk 24 o] Holl A, C- 1927}0 191 K.t} oF 2n)
GCG & Aol t 3k A o] Hol| A, ok 150 A& 53 418 3}

Olr F‘LI

],

FE o F;
k

[A1E el 2]
FGFR1/KLB 7] £ (functional assay)

2 A ¢ 1 WA 95 E3&l A 2HE GCG/GLP-1/FGF21/GIP B3=

GCG/GLP-1/FGF21/IL-1RA <=8 A A5 (tetra) 2F-&A/4 &A1 Q1 dhwid 4

C-191 ¥ C-192 Z FGF21 2F-g&-A o] Al X =5 (A1l 3 W)oll A o] &4
A1&st7] 918ll, FGFR1I/KLB7F #-& ¥ Al 3255 (Discover X, Cat. No.

591

o=
ATt
O A~
T
:

o

7‘35

93-118C3)°l] 4] PathHunter Detection Kit (Discover X, Cat. No. 93-0001)=

AF-g-8Ho] FGFR1/KLB 7] %5 #2412 th2-3} gho] =88} Qi t}.

M X Ald (Cell seeding)

T-75 Z&} 20l A E7}F70~80 % 255 vl oFal At v A = A| 7] 8oz,

pre-warmed PBS 5 mL= A| % 3} 51t} PBSE A 713131, AssayComplete

cell

T

2
B

o
Rt

A

=
=
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[220]
[221]
[222]

[223]
[224]
[225]
[226]
[227]
[228]
[229]

[230]

[231]
[232]

[233]

detachment reagent 2 mL-2 ¥ o] 5 &, 37°C 5 % CO , 21 5FH o] Elof| A 3 ¥-3F
HjeFalo] L2 A2 E "ol gt} AssayComplete cell plating O reagent 6 mLZ}
210] A 15 mL FH ol $7]3L, 1,000 rpmoll A 3%-7F 94 ¥2]8 3 5 mL cell
plating reagent®l] ThA] 0] 5=}, Al 3£ 5= 2E A 31 500,000 cells/mL2] 5 5
THE T} Reservoir®ll 7] 3%, multi-channel pipette-S- A}-8-3} 4] white 96-well
half-area M| 32 M| Zd o] Eol] & o 40 ulLA 523} T} (20,000 cells/well).

H] o] 9] = Wil i= cell plating reagent 40 L7+ &3} T}, M 27} H 2 H] 5
37°C 5 % CO , 17+l o] B ol A 24 A ZE 5}t vl <F 5t 21Tt

4 (Procedure)

4-fold serial dilution 2. = 8] ¢k rhFGF21 (5X) % test sample (5X)< 10 uLH
duplicate @2 -3} a1, /<=0l A 4 Al ZF F ok i F3FSl o), th 2" 2 vl o]l &=
42 AssayComplete cell plating 0 reagentS 10 uL2 W o] =Sl vl 3, v %X &
A A3}FaL, AssayComplete cell plating 0 reagentE 50 plL? & ©] 5%t} Detection
reagentS 30 pLA F-3FaL, Ho] ZpekE AFEjoll A Adoll A 1 Al ZE HE-GA]ZT 3

plate reader = 3-8 54331t}

ARLU =RLU e - RLU g = Signal - background luminescence
L3k ofgf 9F o] thE T 4] fold induction-S A2+ T}

ARL Usa‘mpfe

&RLUcontraz

5% '8 Fold induction #k-& v}& S 2 o}l ¢} 7 o] GraphPad Prism 82 A}-&3}¢]
EC50%k-& -3 T} (curve-fitting of the log(agonist) vs. normalized response -

Fold induction =

variable slope equation).

plot= 5 199 YERH A o™, EC504t-S AlIttste] 3H7] & 500 YEb At

EC50 (nM) thFGF21 C-191 C-192
1 0.75 922 422
2 0.88 45.1 40.5
Mean 0.82 68.7 41.4
SD 0.09 33.3 1.20
471 3 59 ERY vlef o], C-191 H C-192-& E5F FGFRI/KLB =& A o]
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[234]

[235] [A1 & el 3]

[236] NF-xB reporter gene 233 8.4 %4 (reporter gene assay)
[237]

[238]  AAld 1WA 95 =8 A 2}e GCG/GLP-1/FGF21/IL-1RA =& A AFS (tetra)
2h-g A A A 9 A ATEA C-192 T IL-1RA2] IL-1p0] 2] 3 NF- kB 4]
Al s& AlE = (AP W)l A 8k7] 9180, NF-kB reporter (Luc) Al 5
(BPS Bioscience, Cat. No. 60650)°l| 4] t}2-3} gro] vt g & B4 =35} 31t}

N oo

[239]

[240] A XE Ald (Cell seeding)

[241]  T-75 Zek2=0l Al E7F70~80% A== wf el v v A & Al A8k,
pre-warmed PBS 5 mLE 3§k ¥ A 4 8131t} PBSE A| 718} aL, TryPLE Express 1
mL-& o] 533k 37°C 5% CO , Q15+ Hl ol B ol A v Fste] AIEE HojmFitt 4
mL Assay medium (10 % FBS, 1% &4 Al in DMEM)®ll 4131, 15 mL FH.2 &4
1,000 rpmol A] 343 4] F-2] ¢ 2, 5 mL assay medium®] THA| Fo 5=t}
M A A 3L 500,000 cells/mL o] F =2 THE ST} Reservoirel] 7] a1,
multi-channel pipettee A}-8-3}o] white 96-well half-area A 3 1| & Zd| o] Eof 4
40 uLA -3 T (20,000 cells/well). B] o] 91= Lol = Assay medium 40
pLRE LTS ATk Al E7F 2 5 37°C 5 % CO , Q1A o Bl ol A 24 A RF
&<t v skl

[242]

[243] 34 (Procedure)

[244] 4-fold serial dilution . = =H]| ¥l reference (10X) 2 sample (10X)S- 5 uL.*
duplicate 2 ¥-3} 1T}, 0] 014 50 pM IL-1p (10X)E 5 ¥ #5313, 5 % CO ,
Q15w o] B o) A 4A] 3L & QF 0l 3} TF ONE-Glo reagent (Promega, Cat. No.
E6120) 50 uLE 732} F3FaL, Aol A 533 vl 9 3, Synergy Neo2 7] 7] 2
ubst-g 248131 ). o] W], ONE-Glo reagent ] 2] A, Q1§ H|o]E ol A Z#|o]EE
155 A A Fol ol RFEE o it

[245] Delta RLU (Relative luminescence unit) (ARLU)E o} &l 2} o] A|4Fs) Sl T,

[246] ARLU =RLU gupie - RLU 10 = Signal - background luminescence

[247] 7553 ARLUE o2} ¢} 7] GraphPad Prism 88 AR&3F] IC50%k&

T3 A T (curve-fitting of the log(antagonist) vs. normalized response - variable slope

equation).

[248]  plot& %= 200 WEFU R0, IC503L-S Altate] 371 3 60l Ve 9Tt
[249]
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[3£6]
1C50 (pM) rhIL-1RA C-192

1 39.9 561

2 51.5 594

3 46.6 708

4 51.9 568

Mean 47.5 607

SD 4.85 68.4

[250]

[251]
[252]
[253]
[254]
[255]

[256]

[257]

271 60l YEF B2} 7o) C-1927}F IL-1p0l ] 3F NF-xB 2] 4S5 #] 8f 6=

[AE 4]
in-vivo 85 Al g 1 S4E4 AE dg &

o[r

37}

AT 1WA 95 —sH A 2t gk GCG/GLP-1/FGF21/IL-1RA &-A] A}Z (tetra)
e A A A Q1 whalA AskA] ¢-1929] v A X HkgEd ol 8t in vive B.F
A= MCD (Methlonme and Choline Deficient L-Amino Acid Diet)S 2] ©] 5}

T RE CSTBL/6Y Wh-- 220l A 1 @ 8F 9l Th MCD k-2~ B2
Auprdol gt asA gl 7MY A Ao AFGEHE WY o=,
O 2 245§k 7 A o] A8l A 9,]6301 °171¢] -5 A)
FHdt fo S Bolvkar A A o, thao] Al oAl %
AR A S 2 g A PALe| 7F ol EA) g
57BL/6) W}-3-2=0] MCDE 851+ 2] o] &fo] A ihg {23k %,
—rﬁ% 7] % 790 YER 67 2] o 2 K-l lo] 477t oFE ol &
A3t v B A 2= A A Al FE o 9= 922 FE = (Liraglutide,
Saxenda) % F2}&=FE| = (Dulaglutide, Trulycity)] 27}4] &FE& AF8-3} 31t
Fol 2= 7 Fo]F7) ol gtao] U3 &FAL7]E o] g3t Bh 15}
Folat At 81k A o] 7|3k Eot 5 13] Al5& A8 oM, 8F T
AFo 2 723 + ¥8& A3t} A 272 MCS (Methionine and
Choline Sufficient L-Amino Acid Diet)E 2] ©] 3} ¢}

= N

oL o

oo gl (N rlo
o2 JZi 03: mlo

-
)

S
=
=
2

I R

O O k) m-,-d
>ﬂr

Ry

i
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[265] ¥, ALT/AST #b& 3H7] 3 9 3 5 2290 YERH AT
[266] [3£9]
No s ALT/AST 4t
1 A =2 1.77
2 oA 2T 0.98
3 AT A 1.35
4 A3 B 1.53
5 vt A (2] 2hEFE = Fol ) 0.99
6 B3 B (Feh= FHE FolTh) 0.79
[267] 2471 % 90 YERY B} o) e} FE| = B S EREEE T3
(H] 3 A 2 B)oll A= ALT/AST Zko] 1.0 v qko & 2ely gl o} C-192
o]k 7ol A 3= ALT/AST Zho] 1.0S =3a AL o = A g)
[268] A 3ol A ALT/AST 4ol 1 1wkl Z9-7F 7] witol, ¥ v o] gl A
AFA S Fog A5, 1&g AnrE dashs e & 4
[269]
[270] ok, 22 ]84 A= H&E % Masson's trichrome 4 2 -S =53
el an, 1 A E = 230 YeR AT vl A A7k o] A9, A
I 2o 5ol A 27 QAA DA ES FFolsh 4= lt}. & 230 L EF
v} 7Ho], 40 nmol/kge] @A A E Fo 3t 7 (AP By S 2T
HlEEel & ], A D ASAE7F 2T AR AE As L 5 Qd
[271]
[272] L3k sH7] 3 1000 YERH H 7] s2oll E A 8], X WS- A 9= (Steatosis score),

[273]

=% 95 49 (Lobular inflammation score), 2 NAS (NAFLD activity score) &
3 7}st AT
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[3£10]
ITEM Definition Score
Steatosis Low to medium power evaluation of

parenchymal involvement by steatosis

<5% 0

5~33% 1

>33~66% 2

>66% 3

Lobular Overall assessment of all inflammatory
inflammation foci

No foci 0

<2 foci per 200 field 1

2~4 foci per 2007 field 2

>4 foci per 200 field 3

Ballooning None 0

Few balloon cells 1

Many cells/prominet ballooning 2

2741 371 B7PETE SH71 3 11 WA & 13 3 I 24 WA 32600 HERA AT
[275] [3&11]
No 1% A HFZ 9= (Steatosis)
1 7 = 0

2 4tz 2.1
3 AETA 1.7
4 AT B 0.9
5 Hl 3T A (22 FE = Fol ) 1.6
6 H 35 B (TR FE S Fol i) 1.9

[276]
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Nlo
BR
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(Lobular inflammation)

0.3

1.3
1.2

0.2

0.5
1.5
NAS (NAFLD Activity Score)

0.3

34
2.9
1.2
2.2
34
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TR 45

Hepatic TGF-3
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[279]
[281]

135.50
98.70

136.40
159.60
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[282]

[283]

[284]

[285]

[286]

[287]
[288]
[289]
[290]
[291]

[292]

[293]

| 5 1400 thebal ook ol & o] b
ol #Aast a1, 53] 40 nmol/kg 2] T A A 3HA

gz A o] AR ghE e AT

Tk AU EgagAg = (Tr1g1ycel1de) 222 Triglyceride Assay KitE
ol-gste] EA e, 1 AINE §t7] & 152 & 28¢] YERASITH
=z 111

= E?ﬂisﬂlﬂmEﬂlﬂﬂﬂ o el
U el vl A g Fol £ g h Tt A9
t}.

T AL
FARSE 3hE HhERY
[3£15]

No MRS Hepatic Triglyceride

1 A o) 2 17.76

2 A T 40.31

3 AT A 25.69

4 A9 B 24.43

5 B A (g2 FE = Tl 40.69

6 H W B (FehEFEHE Fol) 40.78

Ay, Eodg o] gl A3A C-192 Folur Y FEE @ FEEFEE
Fot o) vlanste] BE Aol st 478 a0 s el E A & 5
AT

[A18 e 5]

in-vivo 55 A @ : W LEG ALl dE a5 B}

AA] o 1 WA 95 F 3l Al 2F$ GCG/GLP-1/FGF21/GIP 5=-8-A| Al (tetra)
2P 8A /A A QN Sl A AZEA C-1912] v EF A Ak o S invivo .5
A %2 MCD (Methionine and Choline Sufficient L-Amino Acid Diet)E 2] o] 3} ¢]
A S f gk C57BL/6) P22 el A 2185k gl )

st7] 3 1600 vERA R} o] 47 o] o B Felsto] A7) AR o
o g dygstglon nuEAdR2E A Al HE A = TR
(Dulaglutide, Trulycity)E AF8-3F AT},

49 &<
L=

pt
oty
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312.4
151.9
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17]

¢l d ol - o] § 4 (Alanine Aminotransferase, ALT)
2 5 2900 LR AT

hYA
i
No

[

}7]
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le]

[295]
[297]

[298]

0
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——

18 & %= 309 YERH AT
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ki3
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[314]
[316]

h=1

=

[e)

bt
e

]

1
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T-

FERL

i3

< Triglyceride Assay Kit

232 % 369 PR
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3]

(triglyceride) =5 4|
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S ES SR CE

hyA
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gl Al

E
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[320] [3£23]

No 5 Hepatic Triglyceride
1 Ak o=t 17.13

2 A T 40.09

3 AE A 24.02

6 H| I3 A (FEF=FE E Folh) 36.08

[321] A, Bk o] vhl A Al C-191 5o FobEFFEE Bt 3
Hlwste] BE Ao A 953 -8 a9 & YEhd = A& & 5 Atk

[322]

[323] [A1E o 6]

[324]  in-vivo % Alg : ¥Rt O & &% P}

[325]

[326] Ao 1 WA 95 &) A 2HEF GCG/GLP-1/FGF21/IL-1RA <=8 4| A5 (tetra)
22 A /A3 A Q) A AskA -1929] F A A A G E gelsr]
sk, Aol -5k | vk vl 5 o] &5to] H7EE AAISHGIT) Ao W o g
Hl RS f-ukal 7] 9 8he], 5558 C5TBL/6) 948 5ok A 3 B B 2 HLE
Tt ar, F 793ke] 31717k F 8 F western dietE 165 Ho] o] H| vt
-5 { A Z ) 5l7] 3 2400 Ve vlef ol Hr A F 2 Al s E
Frarsto] ol 4fo] gl T =& Astglar, ZF v A Fol et e v
ortel A F 2l E At} Fo] 2= 4348 A2 FL e
3 Tl & AN o, Fo] Wki=13]2Y, 8577 F 283] wHE
5ol 8F3l o}

[327] [3£24]

N| 1% H o A =( 2] o] 5o 5 5o 5o
0 g) 2= | T sl
1 A A) 27.1+13 A FEE | A - 1324 | 283]
2 et AFPALRE
2 <A 447 +2.3 | RD western | 5 A - 13124 | 283
o) &+ diet
3| A3 A |43.9+1.1 | RD western | C-192 10 13]2< | 283]
diet nmol/kg
4| AETB |42.1+4.1 | RDwestern | C-192 30 13]2¢ | 283
diet nmol/kg
5| A3+ C |41.7+44 | RD western | C-192 60 13]2¢ | 283]
diet nmol/kg
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[328]

[329]

[330]

[331]

[332]

2372l 74910, 30 2 60 nmol/kg &3 O
717 ok 19 18] 919, 9% R WA E So) Ak 242 wRAA T
TR do) HojA oA &S 2 F 8}l SST wbedl & & ol 3,000 rpm S 2
1583 At sto] & el e &, A 5sh4] #4171 (7180, HTTACHI,
Japan)& o] §-3ke] 571 & 259 LheRdl vho] @ mhA & A shgict,
[3£25]
A2 37 vpo] et o] =4y
A mg/dL. | GPO-HMMPS Glycerol blanking
(triglycerides, TG)
& Ak uEq/L ACS-ACOD
(Non esterified fatty acid, NEFA)
FZU " mg/dL Cholesterol oxidase-HMMPS
(total cholesterol, T-Chol)
AR Aok S A H E mg/dL Selective protection enzymatic
(LDL-Cholesterol)
IEE A gl | ~H & mg/dL Direct
(HDL-Cholesterol)

C-192¢] A A 7H*d°ﬂ et a5 Frketr] At A 5 F4AE (TG),
F 2] A HHAL (NEFA), %328 28] S (T-Chol), A/ 2 % # ¢ =) ~ €& (LDL) ¥
AT Akl F A E (HDL)S S 43} L, 1 A E 7] F26 E = 37

WA 410l HERH AT

[3.26]
No | 1% TG NEFA T-Chol LDL HDL
(mg/dL) (WEq/L) (mg/dL) (mg/dL) (mg/dL)
1 A} 14.7 1.2 105.3 2.9 62.8
o & -
2 &4 26.0 1.5 241.8 21.7 99.2
o
3 [AETA 24.2 1.3 227.0 19.9 102.8
4 | A3 B 18.0 1.1 162.0 13.6 74.7
5 |A¥TC 16.0 1.2 167.2 12.7 79.8
A7 #2629 5 37 WA 419 ERA H}?Jr 2ol, C-1925 F gk ol A & o
W 22 &4 vlo] entAFe] X7 A skE RS gelstdlth 53], 60
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[333]
[334]
[335]
[336]
[337]

[338]

[339]

[340]

nmol/kg®] C-192E Fo] &k 7 (A AT O] A5, &4 thx tin] FA4 <)t

(TG) 38.5%, fr 2] X 4H4k (NEFA) 20%, %32 2~ ¥ = (T-Chol) 30.9%, A & &
Ak e 2~ H E (LDL-Chol) 41.5% 2 318 &% X ¢l e 2~ 5 (HDL Chol)

19.6%7t ZH A%k A& FIst AT gk, 1l % A | ~E &S A9 g

BE ol entA A &4 dE 2 lﬂ IS o AR Fof gt

ztol & B itk whebA], By o] YA AR A = A o] fie B vE uhg-22 9

ol )} g FaAE A % 5 ek

—

[A18 7
in-vivo 855 A8 : 3=

Ol

=2

off

7

-

i ki

A Al 1 WA 95 53l Al 2F e GCG/GLP-1/FGF21/IL-1RA 5~8 2| AL (tetra)
-G A A A QD A AR A C-1929] & D A5 gyl fske, A2
G 2 vp9-221 db/db vH§-2~E o] §-3to] FI7HE A AT db/db
mh-g-223= 4 A A o] 19 (leptin) -8 A A AT Leprol] =<1 o] 7F A A
A ¥k A| 3 ]/\1 Hsls s ol eE e Al s Ado] Adoji}A] ¢Fof v wka}
A28 Wyo] WAlslE B8 wdo|th A HE 2= C57BL/6) i~
Al‘%é}i’iﬂ, 23] B E 2= Japan SLCERE 758 7S Pl alo] 747 A Y
2 371 8 F o] Ahg-AE A }ﬁo}@'ﬁ‘r

k7] 3% 270l vhebl ul s} g S R kS
AAEA Folat 2 SA H&Lgi Er%s}?i A H 3l T8 FAF HE
o] Footes v svielA o 8 E A sl Fo] ARE QA S
AR = FAsHI 9t Fol & A o, Fol= 8Ad g W a kit Fo
NS A o, o4 gz 2 A8 13149, A dx=a-2 1324
Fol & AAs Tt
[327]
No | A% 2% 1% o Fol &% | Fo 5
A= 71 S
1 C57BL/6) | A7tz | A - 131d | 83
mouse
2 | db/db mouse | A HET | F3A - 131714 8 3]
3 AslT A C-192  |10nmol/kg | 13]/1¥ | 8 3]
4 218 B C-192 |60 nmol/kg |13]/1Y | 8 3]
5 A iz | Semaglutide | 10 nmol/kg | 13]2 | 4 3

Fol 2AER A s B 54 2t 45 FPA = Folsislan,
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[341]

[342]

[343]
[344]
[345]
[346]
[347]

[348]

[349]

23] 4910 2 60 nmol/kg S 2 C-19 <2E@a@q$%ﬂﬂ$ﬂ
713 FR 13]/19 LRk T4 AASER AL, db/db vhp-2o A 7 B 5 E
getr] Aate] A, A, AMR 2 75 S48t g2 v d ] g3
A3 o, Fo] A 13]24 me] Ao A 2 dFte] & I7| (G-Doctor) S
o] g3ste] HAGAth AT, AlR R 579 W E Fetr] Hete] Fof 1Y
Fol 4, Fol g ato] 588 x1astlar, 1 A5 517] £28 B & 42 A
499 “feR ATt

[3£28]

No I3 Glucose Weight Food Water

(mg/dL) (&) (2) (mL)

1| Az 161.0 23.6 15.4 33.1
2 | A T 561.9 332 26.6 97.2

3| AdaA 409.6 337 20.4 61.5

4 | A3 B 216.8 30.6 16.7 48.6

5 | 4 izt 444.5 32.3 21.9 41.3
éﬁk&m%Eﬁ2mﬂ4%Wﬂ4ﬂﬂmﬂ%zlcwz a?ﬂﬁ

s A

AZF 7.8 %, AFE AHEF37.1 % D 54 H 500 %7+ %916}711 7.%&3 -t— e
grolal i}, upebA, Hoaby o] vhild A= @ dw 5E UehlE A4S
ek 4= 9l

[~ & 4 8]
In silico 9 94 &4

Aol 1 WA 95 &3l Al =3 GCG/GLP-1/FGF21/GIP %=
GCG/GLP-1/FGF21/IL-1RA & A A} (tetra) 2H-8-A| /2 33 A Q1 whub 2 A 514
C-191 ¥ C-192& o] F= 772l =& A o ol Aol thet in silico H <
WAE At A S 1A Yol FEo] FAEHS S wl, W
Frsls AR S ofnfh= o2, kgiint ofu e} b Ao & s =
Axfolth A ik A ol e o] 2~of FFE] WA RIS o] &3
in silico w213} Atk f-2f] o] PBMCE ©] -3t in vitro W9 A H7HE
zl skt

1 A, 550 WA 5500 WERH vRe) o) A A A A o8 TR Wl T =2
st7] 32 299] 27 9] HLA typeE°ll #ato]l A A Frd A& oS3kl

_l
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[350]

[351]
[352]
[353]
[354]
[355]
[356]

[357]
[358]

[3£29]

T HLA type T HLA type
1 HLA-DRB1*#01:01 15 HLA-DRB5%*01:01
2 HLA-DRB1*#03:01 16 |HLA-DQA1*05:01/DQB1*02:01
3 HLA-DRB1#04:01 17 |HLA-DQA1*05:01/DQB1*03:01
4 HLA-DRB1*04:05 18 |HLA-DQA1*03:01/DQB1*03:02
5 HLA-DRB1*#07:01 19 |HLA-DQAT1*04:01/DQB1*04:02
6 HLA-DRB1*08:02 20 |HLA-DQAT1*01:01/DQB1*05:01
7 HLA-DRB1%#09:01 21 |HLA-DQAT1*01:02/DQB1*06:02
8 HLA-DRB1*#11:01 22 | HLA-DPA1*02:01/DPB1*01:01
9 HLA-DRB1#12:01 23 | HLA-DPA1*01:03/DPB1*02:01
10 HLA-DRB1#13:02 24 HLA-DPA1*01/DPB1*04:01
11 HLA-DRB1*#15:01 25 | HLA-DPA1*03:01/DPB1*04:02
12 HLA-DRB3*01:01 26 | HLA-DPA1*02:01/DPB1*05:01
13 HLA-DRB3*02:02 27 | HLA-DPA1*02:01/DPB1*14:01
14 HLA-DRB4*01:01

zhzy o] g A H ol A o] A M A2 27F 9] HLA type 'H & MHC 13}

MHC 1] 39123 79]o] 233 7H5 Aol %o 0= o FH ) o]
Z17he] -8R B FAA} e A AL 2= 0w o] ¥ Ao
o =3kl h

BEEE)

API 22723 (Screening)

GLP-1 &4 &&4 ~7=2Y

Native GLP-1 ¥ GLP-1 o}'@ 219 A X =3 (Al gl T U)ol A S84 4= &
Alglst7] 8, Al g el 13 5L W 0= cAMP -4 248 Skl

GLP-1 =& @ 284 o] EC504t-2 Al4tste] 3H7] 3 3000 YER AT




35

WO 2021/221482 PCT/KR2021/005481
[3£30]
T M EF EC50 (pM) Comments | A EHZE
Liraglutide Transient 43.0+10.6 n=I1 -
Stable 50.3+21.9 n=8
Dulaglutide Stable 1.45+0.45 n=6 -
GLP-1(7-36)_nativ | Transient 4.00 n=1 NEHT 4
e
GLP#1 Transient 159 n=1 MEAHT 5
GLP#3 Transient 2.25+0.19 n=2 MEHZT 6
GLP#4 Transient 3.19+£0.74 n=2 MLz 7
GLP#5 Transient 7.52 n=1 MEAHT 8
GLP#6 Transient 1.50 £ 0.06 n= XNEHT 9
GLP#7 Transient 23.0 n=1 AL
10
GLP#8 Transient 1.95 +0.03 n=2 AMEHS
11
GLP#9 Transient 0.71 +0.37 n=3 AT
Stable 2.08 + 1.60 n= 12
GLP#10 Transient 8.26 +£4.02 n= MEHT
13
GLP#11 Transient 6.05 n=1 AL S
14
GLP#12 Transient 559 n=1 -
GLP#13 Transient 31.9+7.28 n=2 -
GLP#14 Transient >5000 n=1 -
GLP#15 Transient >5000 n=1 -

[359]

[360]

GLP-1/GCG =8| o] = 28 A 2] EC50%k2 Alxtsle] 3H7] 3% 3190

LHERA A
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[362]

WO 2021/221482 PCT/KR2021/005481
[3£31]
T AN 32 EC50 (pM) Comments | A€ HT
GCG#2 Transient 520274 n=2 (AT 2
Stable 10.1 £1.23 n=2
GCG#3 Transient 43.9£283 n=2 |MEHT3
Stable 256 £26.9 n=3
GLP/GCG#1 Transient 588 n=1 -
GLP/GCG#2 Transient 201 n=1 -
GLP/GCG#3 Transient 13 n=1 MM T
15
GLP/GCG#4 Transient 15.0 £7.00 n=2 -
GLP/GCG#5 Transient 165 n=1 -
GLP/GCG#6 Transient 129 n=1 -
GLP/GCG#7 Transient 3860 n=1 -
GLP/GCG#8 Transient 12.5 n=1 -
GLP/GCG#9 Transient 1589 n=1 -
GLP/GCG#10 Transient 9742 n=1 -
GLP/GCG#11 Transient >5000 n=1 -
GLP/GCG#12 Transient 80.1 n=1 -
GLP/GCG#13 Transient 604 n=1 -
GLP/GCG#14 Transient 221 n=1 -
GLP/GCG#15 Transient 16 n=1 MEMT
16
GLP-1/GIP ==& A o] 284 2] EC503LS Al1tato] 8171 # 329

LHERH AT

[3£32]

T A 5 EC50 (pM) Comments | A€W T
GLP/GIP#2 Transient 57.8 n=1 -
GLP/GIP#3 Transient >5000 n=1 -
GLP/GIP#4 Transient >5000 n=1 -

[363]

36

GIP =& A 284 2384
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[364]  Native GIP % GIP ok 2 20] A% 5 (@ e el A ol 84 42
A glstr] 98l Aglel 13 F Y3 E 0 & cAMP A A4S Se)shol ol
[365]  GIP & @& 2184 2 GLP-1/GIP 58 A o] % 244 <] EC504L<
Alakate] 317] 3% 3300 LERH AT
[366] [3£33]
T M| EC50 (pM) Comments | A|€HE
GIP native-Ub Transient 8.93+5.77 n=4 AT
Stable 35.0 n=1 22
GIP#1 Transient 17.5+10.6 n=3 A
23
GIP#2 Transient 6.63 + 3.87 n=3 AT
Stable 12.0+5.73 n=2 24
GIP#3 Transient 171 n=1 -
GIP#4 Transient >5000 n=1 -
GIP#5 Transient 81.9 n=1 AMEHT
25
GIP#6 Transient 398 n=1 -
GIP#7 Transient 76.9 n=1 MAH S
26
GIP#8 Transient 560 n=1 -
GLP/GIP#2 Transient 128 n=1 -
GLP/GIP#3 Transient 566 n=1 -
GLP/GIP#4 Transient 1283 n=1 -
[367] GCGTE&A A&A 272y
[368]  Native GCG %! GCG ol 219 A X 5 (A U)ol Aol 4 A= 5
A&k s, Al el 19 F L W 0= cAMP 4] A4S skl
[369]  GCG F&A v 2184 o EC503LS Al4tste] 8171 3 349 et At

[370]
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[3£34]
T M EF EC50 (pM) Comments | A|€@HS
GCG native-Ub | Transient 41.7+29.9 n=3 [AEHI 1

Stable 353+£32.7 n=2

GCG#l Transient >5000 n=1 -

GCG#2 Transient 41.7+5.51 n=3 |MLdHz2
Stable 68.5+41.8 n=

GCG#3 Transient 47.8+21.9 n=3 (AIHZ3
Stable 21.1+£123 n=3

GCG#4 Transient >5000 n=1 -

GCG#5 Transient 661 + 193 n=3 -

GCG#6 Transient 8400 n=1 -

GCG#7 Transient 956 n=1 -

GCG#8 Transient 761 £73.5 n=2 -

GCG#H9 Transient 1073 n=1 -

GCG#10 Transient >5000 n=1 -

GCG#11 Transient >5000 n=1 -

[371] GLP-1/GCG 58 A
L ER AT
[372]

o] % 24 ©] EC504L-& Al4tste] 817] & 3500
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[3£35]
T M EF EC50 (pM) Comments | A|€@HS
GLP/GCG#1 Transient >5000 n=1 -
GLP/GCG#2 Transient >5000 n=1 -
GLP/GCG#3 Transient >5000 n=1 MEHT
15
GLP/GCG#4 Transient >5000 n=1 -
GLP/GCG#5 Transient >5000 n=1 -
GLP/GCG#6 Transient >6250 n=1 -
GLP/GCG#7 Transient >5000 n=1 -
GLP/GCG#8 Transient >5000 n=1 -
GLP/GCG#9 Transient >5000 n=1 -
GLP/GCG#10 Transient >5000 n=1 -
GLP/GCG#11 Transient >5000 n=1 -
GLP/GCG#12 Transient 321 n=1 -
GLP/GCG#13 Transient >5000 n=1 -
GLP/GCG#14 Transient >5000 n=1 -
GLP/GCG#15 Transient 424 n=1 MdH =
16
[373]  EGF21 T&A &-&A 272
[374]  Native FGF21 X FGF21 o} 219 Al ¥ & (Ao uhellA o 24 A% E
A8 at7] 98, A8 o] 29} T8k Wb © & FGFRI/KLB 7] %% #41-&
Tt
[375]  FGF21 =& @ 284 o] EC503L-S AlAksle] 8171 3 360 Ueb At

[376]
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[3£36]
TR EC50 (nM) Comments AMEHE
thFGF21 (native) 1.17 £0.56 n=4 ANEHZ 17
FGF#1 21.0 £0.49 n=2 MEdHE 18
FGF#5 223+0.71 n=2 Iz 19
FGF#7 17.7 £2.55 n=2 I = 20
FGF#9 19.1 £0.49 n=2 A 21
FGF#11 > 5000 n=1
FGF#12 > 5000 n=1 -
FGF#13 > 5000 n=1
FGF#14 > 5000 n=1 -
FGF#15 > 5000 n=1 -

[377]
[378]

[379]
[380]

[381]

IL-1RA = &-A ZA3x] ~32Y

Native IL-1RA 2 IL-1RA o} &2 12] IL-1p9]] 2] 3F NF-xB 4 A&l 'S Al %
T AT el A Aldd st &, Alg el 33 & A gk W & NF-«B reporter
gene '3 4 WA S TGt

IL-1RA &4 @4 4 &A) o] 1C504k= Alrkate] sh7] 3 3790 VrER ST
[%37]

T IC50 (pM) Comments MAHE
thIL-1RA (native) 68.6 +7.71 n= MEHZ 27
IL-1RA-Ub(Donor) 236 +43.8 n=2 A EHT 28

4710l ThFe 484 L ARAT 22 A3k S5 B 2 AA
RAE Adstel, ¥ el quld AFHA S AzstArh 1 A5 2 g
S AP = ] QA ARk (NASH), X 7Y, EA1 68, 749, 2048,
HIR s g Age) o R A ol $E BE 7P, S5 S
2 A% FelE,




