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257 obu] 2t (n=3 WA 5), 15 WA 2070 o} v] =2t (n=3 3= 4), 15 W A] 2570
obu] 4t (n=4 H3= 5), = 2070 o] =4t (n=4h) Y 5 AT A elloll A, 2
A A ol A At = 7 ZE| lEto] Bl 3 = flEfol = 7= AV g

GS 7 [(GGGGS)n (n& 1 WA 104 A = 1WA 59 G)) o] 9 9
obu| ;e 4t V)= EgeHA] &= A =

upeh A, A ool A, 7] 5 EelFEtol s WS 28| Fe 49 3%
GDF15 H5= 0] 8] 7|5 2] W o] A Alolol] Sleto| = HAE F7t2 LS
ATH A oo A, 7] slEro]l = A = sty o]/l Gly(G)$} skt o] <]
Ser(S)& RHE A 0 2 ¥ & sh= GS YA Y 4= o, d 71, (GGGGS)n (n+
GGGGS(A AW % 13)2] Hh 3] 52 A [ WA 102] A4 == 1 WA 59 A4 (1,
2,3,4, =580 7 o, o] Ay = A1 ol T
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[46]

[47]

[48]

[49]

[50]
[51]

[52]

9

) § A ALGAS R B BTS2 G T
AEEAL R A AR A1 S L S

AARNA A RAAL (AN, ZEEE )l o te] Whalo] 24 ¥ = shto

&) 55 & (reading frame)°l] 2] 3le] &5 3% = A ("Gl o2 1) 5

2,
i.
do

371 83 Zeqetol o)A, Wi 228 e Fe 999 439 GDFIS Ei=
ole] 7134 wol A=, Wl Z R E el Fe Y o] §3 ¥4 &S GDFIS i
ole] 7% Wol A, W= Fe 997 GDFI50] 4719 GS 9 o] 9] 9] 92
Fatol §39 499 vlaste], A (L= GF) FZH A S0l
Z7He A, AU B BF ukghy] Z7h), REE W Qo] i AL
SR o vy e, Av] W2 R B Fe 997 §3Hd GDFI5 3= o] 9
7I's A Wol A=, = Ee el Fe 99 o] 354 - GDFI5 E3= o] 9]
7154 wolA|e} vlaiste], ofe] Eap (A7), AF i Ah7E AE AL
Ex o= g},

&3t =S Elo] = o] gk
GDF159] 7|4 o2 g4 o] Q= & Hl+= 5] %A (homo dimer) & B o] t}.
Sebol = (A1 £ el epol =

wpehA, Bk o] U of = 2711 9] 53 &2 3
2 A2 & %EP“E}OIEVW”LFJ F 3 ZE N Elol = o] FA| & AT S
*o 71 A1 83 2 FElol == Al A ZF 25 Fe 999 2 A1 GDF15 &+
ole] 7|5 WMol A & xgletar, A2 g3 S| el == A WA =2 2 9

Fc 949 2 A2 GDF15 3= o] 9] 754 Wo| A& Eg3tt}. A7) o] A9
Ro1A, Al FF EE el = 9}1%12% el etol ==, 211 GDF15 ¥+=
ole] 7]'5 4 WMol A9} A2 GDF15 H3= o] 9] 7|54 WolA| 7l /23 (a7,
ol sl A3t %) % sto] A4 H ﬁ"é T ATk H g, A7) o @A ol QLo A,
Aoz A= EH Fe ddF A2 Al WA SR EHD S Fe Y9

%—%@%(eﬂfﬂﬂ%ﬂ%@}ﬁﬂa—)EE%Hl% AT (eI 21HH, knob & hole,
ANA 452G, 2578 452E 5)% Bato] AR A48 A F Yok (=
A, 7] A 2R BV Fe ¢ E GDFIS Ei= ©] 9] 71554 ¥l A=
P At ve} Lo, Al Ao E R g Fe gt A2 Wi F BN Fe
DFI5 3= o] 9| 71%14 o] %) s} 412 GDF15 3= o] 9] 7] 4]

p

=

el A, 71 &3 Eg] fetol = ]El:xﬂoﬂ FE AT Al H SR Ed

%ﬂﬂr A2 %Q%i%%-‘l} Fc ¢, 2 A1 GDF15 ®+= ©] 9] 7|54

= o] 75 A HlolA|, B olEo] 1A F ] A Al
g ZgJElol = Z1]2 3 9 Felo]l == 22 v 7FHh(chain; of 71 T,

1}9] reading frame®l] €]t & 3}5 = Z ] FEfol =) Efo] a1, A1

Jer2Ed Fedda A Hg=2E9e Fe 99, & A1 GDF15 £+
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[53]

[54]

[55]

[56]

10

o

I

ol

# ol A sk 4|2 GDFIS = 1 71°s A Wol A, % ol 5ol A H o
A1 53 Zelgetol= 2 A2 &3 e Eto]| &= 5 st o] o] o] #A|
TZ (), A = A2 F 7 %—ﬂ%ﬂE‘rOlE@l SR Al = A2
28| Fe 90l 27k @ #Ah7k ol Fabd § Boll olstel A4 d
74-9)3= v A H et
GDF159] o] &4 ?Zoﬂﬁ A o] N-2 k& of & bl 1) §-3h(fusion) &
NLEE wFH o] 9lar, ¢S v & gubda g3k 4= gli= YAl 9}
w24, GDF15 Olahl PEE FAetAA 3 = =
Aste], T FEY (5, B FEEH 2 Fe 9 9)i= GDF159] N-Zgho]]
AA == Ao] £t
GDF15+= ©] 9] 58 A 21 GFRAL (GDNF family receptor alpha-like; ol 71 T},
GenBank Accession no. NP_997293.2)¢} 2 -3} o] GDF15-GFRAL &-3H4 -2 &
A et} 7] H53A] 2o A, GDF15 WaE A 9F GFRAL WA 7F 242}
ZAgratal 91 0, GDF159] N-Teh& GDF15 o] 2| o] 31 S50 9 %] 3t}
GDF15°l § 33 7 2 N-2eh o] 47) o} Ak 27] = Xeray 7% 0l A
ok
1=

&2 2 oox o
RN
>

r° o

oft [H, ofh of

iy =
HEE A Gorr EX J2E 5HA] = A 02 o S ¥t GDFI5O] N-ge
147} oFu] %Ak 7] & Cys7-Cysl4 disulfide bond & 3174 ¥ o] ¢l 1, GDF15

ol A W] @A & Alol 2] A& 2FE-(interaction)ol] T 5] =) HEgH
GDF159] N-hete] 1470 ofpn| =4t 27| &= 24 0 & GFRAL T84 ¢} 4%
82T 5 P& Aol YR, GDF159] N-det 147)] o}v] =4t
717} A4 ¥l o] 5 GDF157F GFRAL =& Aol Agtet=d o] Q& Aoz

of -l T}

GDF15 @A = &2} W 4711 9] disulfide bonds®} o] 4| A} Alo] o] 17)] €]
disulfide bondE- 7}A] 31 1t} F-AF W] disulfide bondsi= -5 ¢FA 3}5F=
Adetg A o2 I, Cys7-Cysl4s 172 3}= disulfide bond= TEF A
J-zo] 7 Abgl o] A eFaL N-2 9] loop -2 & Y 8= g )
N-Zt} 147]) o}v] =2k 27| = GFRAL 58 A A3lo) 2 % & ¢ oI35}
Zor g ol5 F &l o] 48 Al A 3le]l i GDF159] 7] E &9
AR/, Cys15+= Cys88<2} disulfide bondE & A8 L2, Cys15E Al A
GDF159] 3249l 20l Y &S & o vt kA, GDF159] 75 2 725
FABPE A A A 7 e 9= N-2e] 147] ofv] = 2b7kA] (F, A Oéﬂd S
1ol 4], Alal*+E] Cys147bA] 9] 147 ofv] =4k 5 api} o] 4, ol 21 o, N- e B
AR 3 o) (1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, == 1470) Y ? Mrﬂr
A ool A, GDF15 @A &= ofAl & (HEHE 1) = of A ol A N Edke] 147
olu] =2k A2 ¥ & ] (AN14GDF15; A 2 H 5 2)Y 4= Ak,

wtGDF15 (M @ % 1) =+ AN14GDF15 (M €M % 1914 N 22| 147]
obu] A A2 & ey} o] 2] 820 GFRAL®] A3t H3HA] 220l A,
wi(wild type)GDF15 N-HEH(1-149 o] =4k Zk7]) F-3--& Cys7-Cys14 disulfide

=2
HJ?L‘ o2 HJ[O
N ox, o SL
rL do Mo X

T4

[U
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11

bondell o] 3l 3174 ¥ o] gl o, N-Zeto] 747} 1% ol ¥ B @ 2% ofgf
WHaF o ® w2 ¥ o] 9Jth wiGDF159) A N-2¢k 147) ofv] = Ah-S A 7 & 75
N-eho] 247k 912 9] Wl © B2 o] Wbak o & - Z o )

ol gt 22 st Wl FZ B o] Fe A8 GDFI5S §3AA §F
Sl Ao A st Al & u), N-eke] 147) ofv| Al 7| & A A g
AN14GDF153} Fe @l A o] Cc-deto] 4 o2 A~ A A2
3a 3a1). 3HH, wtGDF152] 7 -9- N-rto] Fe whul A 3} ol A 17| o]
whakol] 91 X8 4= AT} (& 3b Fan).

Fc-AN14GDF15 %3 Fe-wtGDF15¢} GFRAL7} 2 83 B-314) - 20 A,
GDF159} Fei= 715 2] © & dimer & B 0], Fe-AN14GDF159] 7% Z+Z} Fe dimer
% d 2} AN14GDF15 dimer 3 /d o] &0l g 7224 Mg & sfar v}, upabA,
Fc-AN14GDF157} Fe-wtGDF15 H. T} GFRAL#2] 5-3H4] & A o] Hhaf] k%]

F O HA o FHA| A Sl A frEl S )

VAN AFE = ST el = = g5 ]l Efol = o] g A <
g5l GDF15 %5= o] 9] 7] 54 WolA o] Zf-FollA e Aul(dF) vht7] =,
A=ZEHU Fe g o] §FH A && GDFI5 = o] 9] 7] 54 Hol A<}
ko], oF 150 o] 4, oF 2l o] 4, oF 251l o] 4}, oF 3ulf o] 4, oF 3.5ul o],
41l o] %, oF 4.50 o] 4, oF 5ul o], oF 550 o] 4, oF 6wl o], oF 7nj o],
8l o], oF 9ul] o], Hei= o 10v] o] F7HE A A o At

o] &} o], Z7}¥ GDF15 Hi= 0] 9] 7|52 W ol A wkgk] o] o] &}ho],
HASFRZEY] Fe 9ol A3H 83 el etol = 3 v o] GDF15 HE+= 0] 9]

_‘5—‘7(

10 10 = E K

7164 HolAl=, =2 B Fe 9ol 245 A &2 g H e GDFI5 &+
ol 9] 7|52 Mol A e} v]nshe], 5o +AS A A 74 4= k= o] H o]
oh;}

AA .

&3 F e flefo] = o] A4t

GDFIS 4= ol o] 7] Hlo] Ao} Mol 22 Bl Fe 12 Eahah 5
Y etol = T4 eh 4 A WH e Al 24 ol 9 st
AArE A = 9l o, A f-(naturally occurring) 2] Al o] o}d 4= AT}

- A A e A, Bof " E] (vector)'= ST Al RO A H-A fHAAE DA 7] 7]
At A S oustE Ao R, oY, Sefav = W, 3xus AE, Y
dhe 2] @ mhol#] # g, ofd] o] e 2~ WY, P EZufol ] A~ W I
ofbtll - 3 vlo] 2] 2~ W E] €} ZH-2 vlo] 2] 22 W E g O =& o] Fof 1 ol A

o&
AeiE = dvk A oA, 7] Axg WEel AFEE 9 = WE =
Zef2v = (o 710, pcDNA Al 2] 2, pSC101, pGV1106, pACYC177, ColEl,
pKT230, pME290, pBR322, pUCS/9, pUC6, pBD9, pHC79, plI61, pLAFR1, pHV 14,
pGEX Al 8] 2, pET A| 2] 2, pUC19 &), 34| (ol 21 o), Agt4AB, A-Charon, AAz1, M 13

5) = vpol 2 2 (| A, SV40 5)E 7| H- 0 & o] Az 4= 9l o o] o
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= o
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=2
R

H

2HE 5 B AL H L 1 HA2 4, SV40 EA]
AL, AAV 5494, 9/HEE BBV 5494
A ¥ = AL oy}, I EHFE A EL] A
(A& Eo], fERE| QY TR WE) = 5
IR WE (o F 5ol ot mulo] g 2 F7] T2 E, WAL o} ufo] 2] 4 7.5K
3L P E] SV40 L EFE, Alo] Eu| Z 2 o] ] A TE, §3 T2 5 H (KR
10-1038126 %= KR 10-1868139), == HSV Q| thk T2 W E)7} o] &85 4= 3] o1,
WH A S A ERZA S OE AN 7 BE HH Al M ES AMEE
o oA, F/NES] A2015-012540250) 71 A H FH] AT AHLDE ALES

.
2
olﬁiJl

b %
)
ek
4y e
30, ¢
lo o
£
o
o

ol

)
s
e Z

ol

ft

CRFH fUE 2R

IS EEE AR

HHOH‘I
5

™
(K
pl

pos
T Ao} ofel A gHE] = AL obyH, AAL S A AR Eejotdd3t LS
E9he = 9l

7] 2T A= 37 2T NE S AAs &5 A Eol Z(3 A A
E= JAADAT BN Aozl AU g Ak V] SFEAEE V] AT
HE S et AolHAM &2 o Y e HdAZ 7 e ZE X8 Al
oA AElE = vt T2 AN 7 g W8 A EE =, 5 FE (Saccharomyces
cerevisiae), T-F A F, A= AE, R = AFE 5ol Lo, dE 5o, vk

(el ZAth, COP, L, C127, Sp2/0, NS-0, NS-1, At20, %= NIH3T3), @l E (ol 7 o,
PC12, PC12h, GH3, &= MtT), 3 2~ (| 71 tl, BHK, CHO, GS 7% A} 4 g CHO,
= DHFR % A} 23} CHO), ¥ 5] (71, COS (COS1, COS3, COS7 &),
CV1 %= Vero), Q13F (ol A th, HeLa, HEK-293, 44} 2] PER-C6, ©] v A
AFEAEZEE FdlE A X, F5% Al E T HepG2), 1 9] 582 A%

(ol ZAth, MDCK 5), 2-5 A 3 (el 7o, SO M| 3%, Sf21 A 3, Tn-368 A 3%,
BTI-TN-5B1-4 A| 3 &), 3to] H.g] =nf Fo] gl o, o] A gk = 21 ot}
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[79]

AvbE 4= ok o7, 7] FraAd Rl 13] Fol %2 0.001 WA 1000 mg/kg,
0.01 WA 100 mg/kg, 0.01 WA 50 mg/kg, 0.01 A 20 mg/kg, 0.01 HA] 10mg/kg,
0.01 =] 5mg/kg, 0.1 HA] 100 mg/kg, 0.1 =] 50 mg/kg, 0.1 =] 20 mg/kg, 0.1
WA 10mg/kg, 0.1 WA] Smg/kg, 1 HA] 100 mg/kg, 1 A 50 mg/kg, 1 WA 20
mg/kg, 1 HA] 10mg/kg, == 1 WA] Smg/kg WAL 5= o), o] A gy =
Z& otk v & ool A, oF 8 A= W R AR S, A o A&
T 722, 001F5%% WA 99.9% %, 0.015%F% WA 905 F%, 0.015F%
W 2] 80% %%, 0.015 % WA 7105 %%, 0.015 % WA 605 F%, 0.01%5 %%
WAl 505 %%, 0.015F% WA 405 %%, 0.015F% WA 3055 %, 155 %
WA 99.9% %%, 15 %% HA 905 F%, 15 2% WA 80% %, 15 %% A
705 %%, 15 5% NA 605 HF%, 15 5% WA 505 HF%, 15F% WA 4053 %,
15 %% WA 305 %%, 55 %% WA 99.95 %%, 55 F% WA 005 %%, 55 %%
WA 80% %%, 5% F% WA 7105 F%, 55 F% WA 605 %%, 55 %% A
505 %, 5% % WA 405 F%, 55 5% WA 305 F%, 105 5% A
99.9% %%, 105 F% WA 905 %%, 105 F% WA 80% %, 105 F% A
705 %%, 105 %% WA 605 F%, 105 % HWA 505 %, 105 F% HA
405 F%, £= 105 5% WA 305 F%YE + At

B Aol AFTEE FaE AR T olE Xish= ofs 2459 F9
A (14 gk 23] FogF A 3HE 1HA)
L o)

o), Tz Ak B £= A S

390 014, 491 o1, 59 o], 6% ©14, 79 o] 4, 2) o4,
27 o4, 37 o1, 47 o], 67 o], 85 o4, 107 o4, HEi= 127 o] 3 5
Slek Hof ol AL of2F, oF 35, 9 4F, oF N, oA Y, i o
AR o, ofo] A= AL oM, FRARS FE Ei= A
(0] o - B, iz Fabe] e iz F A Soll upebA 37 shs etk o

TA el A, 7] F-of bAE of 15 WA oF 370 ol M A sk A

of = &f Al A3}l

EHE, WY E, A, obFhAlof AL, G 2
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[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]
[103]

1= A A Aol & 53 Ee feto] =9 A Lol
2+= GDF15 (kA & ; mature form; A @ H S 1)9] ofn| =4 A A& Bl &
-dkchol) /\1 feR-13=" H]—’(S]:)
a 2 3bi= Fc-AN14GDF15 (3a) "=+ Fe-wtGDF15 (3b)9} GFRALZ} A 3%t
A 725 HolEth
= AA o) WE 53 EfEol 2 FHAE NEA R HoFe
[R=2
IgG1-GDF (CRL) 5¢] 3} HIgG1-GDF (CRL) 52| |5 ¥ 3l &
= g EZ o)t
IgG1-GDF (CRL) ] 7" ¥} HIgG1-GDF (CRL) o1 2] Fo] 3 7 ) 2]
E‘rg & HolF = T1e ot
IgG4-GDF15 5o 73 1gG4-GDF(CRL) o] 9] A5 W& HolF+=

Emﬁm
l_ﬂ-b wm
[o]

g
rﬂﬁ[“o-biﬁ‘r

Wi
=

Fﬂ me n o T
g > r[o
o
31

& [gG4-GDF15 o] ¥} IgG4-GDE(CRL) Fo] 72| 74 7] (3} & whu) 2}
A(F-E ohe] ASHEES BolF= 1g ol
93= IgG1-GDF (CRL) 5§13} HIgG1-GDF (CRL) ¢ ¢] §-of &

TR 7R O] A ALE A H S BolFE 1ot

%10 IgG4 -GDF15 ¢ :fljﬂr IgG4-GDF(CRL) 0] 2] F-o] T 7 ) 7}A],

447, W 194 A 7EA] o A AR A FH S BolFE Ly ol

T 112 55 ZEgEtol = Fo] 3, A Algbe] w2 (@A ) &3
el = s HStE HolFE 2ot

°{°

S vkl AAleel olste] B A A o' A stara) g
VRS Al Ash ] A A Hol, E o] et ol s
of AlghE] = A ofy T

AA 1 8 ZEREol =Y A=

L1 &% FgHetol =8 G338t 1A F2Y LMY

Hinge7} Z &5 At 315 %] & W ZF 257 Fe (IgGl-Fe (314 &3k
AWM E 3; HIgGl-Fe (314 3 [ EH T 4]-[A LA 3 3]), Mutated IgG4-Fe
(314 B F3F D5 7) L= Mutated HlgG4-Fe (31 A4 £33+ [ dHE
12]- (A 9z 77t 54 E 2] 3] EFo] =<1 Mature GDF15 (GDF = GDF15%
FAL AL S 1), = GDF15 ¥ o] 4] (GDF(CRL) = 3£A]; N 2¢ 1474
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[104]

ol Ak A AT )9 8 H 85 &2 $Elo] = IgG1-GDF(CRL),
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17

HIgG1-GDF(CRL), IgG4-GDF, HIgG4-GDF, IgG4-GDF(CRL), 2
HIgG4-GDF(CRL) (%= 1 &} 2)E Al xst vt 47| &3 Ze 3 etol = 34

7} 3329] opr] et

[Table 2]

AL obefo] 32, 3% 3 2 3% 40 A3t

IgG1-GDF(CRL) (31 % & ¥ 8}) & HIgG1-GDF(CRL) (31 #] 3 38}) (N-2hol] A

- U

IGACPSQFRA ANMHAQIKTS LHRLKPDTVP
APCCVPASYN PMVLIQKTDT GVSLQTYDDL
LAKDCHCI

obul w2k A el
B
Signal Peptide MHRPEAMLLL LTLALLGGPT WA 17
IgG1 Fc | Hinge |DKTHTCPPCP 4
CH2-CH|APELLGGPSV  FLFPPKPKDT LMISRTPEVT 3
3 CVVVDVSHED PEVKFNWYVD GVEVHNAKTK
PREEQYNSTY RVVSVLTVLH QDWLNGKEYK
CKVSNKALPA PIEKTISKAK GQPREPQVYT
LPPSRDELTK NQVSLTCLVK GFYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSFFLYSKL
TVDKSRWQQG NVESCSVMHE ALHNHYTQKS
LSLSPG
Linker GGGGSGGGGS GGGGSGGGGS 18
GDF(CRL) CRLHTVRASL. EDLGWADWVL SPREVQVTMC 2
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[105]

[Table 3]

PCT/KR2020/005324

18

IgG4-GDF15 (31 A & ¥ 3}) & HIgG4-GDF15 (31 A] X8 (N-Zhol] A C-bet

W)

obu] 14k 4

Signal Peptide

MHRPEAMLLL LTLALLGGPT WA

Mutated | Hinge

ESKYGPPCPP CP

IgG4 Fc CH2-CH
3

APEAAGGPSV FLFPPKPKDT LMISRTPEVT
CVVVDVSQED PEVQFNWYVD GVEVHNAKTK
PREEQFNSTY RVVSVLTVLH QDWLNGKEYK
CKVSNKGLPS SIEKTISKAK GQPREPQVYT
LPPSQEEMTK NQVSLTCLVK GFYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSFFLYSRL
TVDKSRWQEG NVFSCSVMHE ALHNHYTQKS
LSLSLG

Linker

GGGGSGGGGS GGGGSGGGGS

18

GDF15

ARNGDHCPLG PGRCCRLHTV RASLEDLGWA
DWVLSPREVQ VTMCIGACPS QFRAANMHAQ
IKTSLHRLKP DTVPAPCCVP ASYNPMVLIQ
KTDTGVSLQT YDDLLAKDCH CI
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[106]

[107]
[108]
[109]
[110]

[111]

[112]

[113]

[114]

[115]

[116]

[Table 4]

PCT/KR2020/005324

19

IgG4-GDF(CRL) (31 A] & ¥ $}) & HIgG4-GDF(CRL) (31 #] ¥ 8}) (N-Zthof A

Cc-eh e

ob] At 4

Signal Peptide

MHRPEAMLLL LTLALLGGPT WA

Mutated | Hinge

ESKYGPPCPP CP

IgG4 Fc CH2-CH
3

APEAAGGPSV  FLFPPKPKDT LMISRTPEVT
CVVVDVSQED PEVQFNWYVD GVEVHNAKTK
PREEQFNSTY RVVSVLTVLH QDWLNGKEYK
CKVSNKGLPS  SIEKTISKAK  GQPREPQVYT
LPPSQEEMTK NQVSLTCLVK GFYPSDIAVE
WESNGQPENN  YKTTPPVLDS DGSFFLYSRL
TVDKSRWQEG NVFSCSVMHE ALHNHYTQKS
LSLSLG

Linker

GGGGSGGGGS GGGGSGGGGS

18

GDF15(CRL)

CRLHTVRASL EDLGWADWVL SPREVQVTMC
IGACPSQFRA ANMHAQIKTS LHRLKPDTVP
APCCVPASYN PMVLIQKTDT GVSLQTYDDL
LAKDCHCI

111 A= 33 g o A=
1.1.1.1. Mature GDF15

Mature GDF15E Encodingshi= A AHE & 7] 9 3l UniprotkB Q99968 2]

opu] = AkE 2 313Fe] Mature GDF15E 923} 8l= F- 42 (A EH 3 14HE
ulo] @ 1jolol| A 34 5l
LA Z 14 (339bp)

1 GCCCGGAACG GCGACCACTG CCCCCTGGGG CCCGGACGGT GC

TGCCGGCT

51 GCACACCGTG CGGGCCTCCC TGGAGGACCT GGGCTGGGCC

GACTGGGTGC

101 TGTCCCCAAG GGAGGTGCAA GTGACCATGT GCATCGGCGC

CTGCCCATCT

151 CAGTTCCGGG CCGCCAACAT GCACGCTCAG ATCAAGACCA

GCCTGCACCG

201 GCTGAAGCCC GACACCGTGC CCGCCCCCTG CTGCGTGCCC
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[117]
[118]
[119]
[120]

[121]
[122]

[123]
[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]

20

GCCTCCTACA
251 ACCCCATGGT GCTGATTCAG AAGACCGACA CCGGCGTGAG
CCTGCAGACC
301 TACGACGACC TGCTGGCCAA GGACTGCCAC TGCATCTAA
(*dE3] 3o GDF (CRL)Y)

1.1.1.2. IgG1-Fc¢

HingeE ¥ %t Q17F1gG1 FeE Codingdl+= f A A} 5= Hinge & X 313174
% 17FIgGl FeE Codingahs= 73 #b= €11k 1gG19] core Hinge ¢} IgG1 Fe &
Codingat= AR E E3etal Q= S 2n =5 o] &38to] PCRES &
A At

DM E 15 (678bp)

1 GACAAAACTC ACACATGCCC ACCGTGCCCA GCACCTGAAC
TCCTGGGGGG

51 ACCGTCAGTC TTCCTCTTCC CCCCAAAACC CAAGGACACC
CTCATGATCT

101 CCCGGACCCC TGAGGTCACA TGCGTGGTGG TGGACGTGAG
CCACGAAGAC

151 CCTGAGGTCA AGTTCAACTG GTACGTGGAC GGCGTGGAGG
TGCATAATGC

201 CAAGACAAAG CCGCGGGAGG AGCAGTACAA CAGCACGTAC
CGTGTGGTCA

251 GCGTCCTCAC CGTCCTGCAC CAGGACTGGC TGAATGGCAA
GGAGTACAAG

301 TGCAAGGTCT CCAACAAAGC CCTCCCAGCC CCCATCGAGA
AAACCATCTC

351 CAAAGCCAAA GGGCAGCCCC GAGAACCACA GGTGTATACC
CTGCCCCCAT

401 CCCGGGATGA GCTGACCAAG AACCAGGTCA GCCTGACCTG
CCTGGTCAAA

451 GGCTTCTATC CCAGCGACAT CGCCGTGGAG TGGGAGAGCA
ATGGGCAGCC

501 GGAGAACAAC TACAAGACCA CGCCTCCCGT GCTGGACTCC
GACGGCTCCT

S51 TCTTCCTCTA CAGCAAGCTC ACCGTGGACA AGAGCAGGTG
GCAGCAGGGG

601 AACGTCTTCT CATGCTCCGT GATGCATGAG GCTCTGCACA
ACCACTACAC
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[137]
[138]
[139]
[140]
[141]

[142]
[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

[151]

[152]

[153]

[154]

[155]

[156]

[157]
[158]

21

651 GCAGAAGAGC CTCTCCCTGT CTCCGGGT

(*dFZ F4-9] IgG1 Core HingeE codingdl= F 7 AFS))

1.1.1.3. IgG4-Fc

HingeE 3 8¢t 91t IgG4 FeE Codingdhi= A A} 4= Hinge & ¥ 31814]
2 Q1 IgG4 FeE Codingdhi= A A= €171 1gG42] Hinge<} 1gG4 Fc &
Coding3h= A AE Egtshal = Eekav| =5 o] 8389 PCRE &3
A At

A DM E 16 (684bp)

1 GAGTCCAAAT ATGGTCCCCC ATGCCCACCC TGCCCAGCAC
CTGAGGCCGC

51 CGGGGGACCG TCAGTCTTCC TCTTCCCCCC AAAACCCAAG
GACACCCTCA

101 TGATCTCCCG GACCCCTGAG GTCACGTGCG TGGTGGTGGA
CGTGTCCCAG

151 GAGGACCCCG AGGTGCAGTT CAACTGGTAC GTGGACGGCG
TGGAGGTGCA

201 CAACGCCAAG ACCAAGCCCC GGGAGGAGCA GTTCAACTCC
ACCTACCGGG

251 TGGTGTCCGT GCTGACCGTG CTGCACCAGG ACTGGCTGAA
CGGCAAGGAG

301 TACAAGTGCA AGGTGTCCAA CAAGGGCCTG CCCTCCTCCA
TCGAGAAGAC

351 CATCTCCAAG GCCAAGGGCC AGCCCCGGGA GCCCCAGGTG
TACACCCTGC

401 CCCCCTCCCA GGAGGAGATG ACCAAGAACC AGGTGTCCCT
GACCTGCCTG

451 GTGAAGGGCT TCTACCCCTC CGACATCGCC GTGGAGTGGG
AGTCCAACGG

501 CCAGCCCGAG AACAACTACA AGACCACCCC CCCCGTGCTG
GACTCCGACG

551 GCTCCTTCTT CCTGTACTCC CGGCTGACCG TGGACAAGTC
CCGGTGGCAG

601 GAGGGCAACG TGTTCTCCTG CTCCGTGATG CACGAGGCCC
TGCACAACCA

651 CTACACCCAG AAGTCCCTGT CCCTGTCCCT GGGC

(U3 F34-0] 1gG4 Hinge & coding3h+= F A 24
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[159]
[160]

[161]
[162]

[163]
[164]

[165]
[166]

[167]
[168]

[169]
[170]

[171]
[172]

[173]
[174]
[175]

[176]

22

1.1.14. F A E 9 Az

pcDNA3.1(+) (Invitrogen, Cat. No. V790-20)2] 3] 41 pDHDD-D1G1
(KR10-1868139B12] Promoter& 3 33}l ) 5)< BamHIZ} Notl &2 A} =31
ol 710l 4471 ¢] A A= (mature GDF15, IgG1-Fc, IgG4-Fe)& Z3sto] 317] 9
TE (R4 FD)E 7R FHAE A eto] A42he] A x2F el S Sl ek

pHIgG1-GDF(CRL)

'(N-2Eh)-[BamHI A gt #2]-A| 19 FlE}o] = (A EH S 17)-1gG1 Core Hinge
(AL I 4)-IgG1 CH2-CH3 (A D % 3)-GS Linker (4] € ¥ & 18)-GDF (CRL)
(AL Z 2)- Notl Al & 3-9]]-(C- 2y

plgG1-GDF(CRL)

'(N-"2eh)-[BamHI A g F-9]-A] 1 EFo] = (A E W E 17)-1gGl CH2-CH3
(AWM % 3)-GS Linker (4] € & 18)-GDF (CRL) (4] € & 2)- NotI A g
HA-(Cc-dey

pHIgG4-GDF15

'(N-2¢h)-[BamHI A 3+ -9]-2] 19 FElo] = (AL H S 17)-IgG4 Hinge
(M EHZ 12)-1gG4 CH2-CH3 (A € 5 7)-GS Linker (A @ % 18)-GDF15
(A2 1)- Notl A gH -9 ]-(C-2ehy

plgG4-GDF15

'(N-2¥h)-[BamHI A g+ -9 -A] 29 flEfo] = (ML H T 17)-IgG4 CH2-CH3
(12 F 7)-GS Linker (A € % 18)-GDF15 (A € % 1)- Notl #| &
H-(Cc-dey

pHIgG4-GDF(CRL)

(N-2¢h)-[BamHI A 3+ -9]-2] 19 FElo] = (AL H S 17)-IgG4 Hinge
(A€M 3 12)-1gG4 CH2-CH3 (A D & 7)-GS Linker (4] @ & 18)-GDF(CRL)
(A2 2)- Notl A gF -9 ]-(C-2ehy

plgG4-GDF(CRL)

'(N-2¢h)-[BamHI A g+ -9 -A] 29 Efo] = (M D H = 17)- [gG4 CH2-CH3
(12 % 7)-GS Linker (X 2H % 18)-GDF(CRL) (A @ & 2)- NotI A &
HA-(Cc-Eey

1.1.2. €% ZEFetol =8 d5stete FrHAY W&

A7) s=8lE A 25 whel 9 E] pHIgG1-GDE(CRL), pIgG1-GDF(CRL),
pHIgG4-GDF(CRL), plgG4-GDF(CRL), pHIgG4-GDF 2 plgG4-GDFE ExpiCHO-S
™ A 3£ (Thermo Fisher Scientific)oll 5= ¢ 8} 31 ExpiCHO Expression Medium
(Thermo Fisher Scientific; 400 mL)°| A4 12 & <t 1l &¥(Fed-Batch Culture; Day 1 &
Day 5 Feeding)dtol, 471 & ¢ & ] ¥ B} o] = HIgG1-GDF(CRL), IgG1-GDF(CRL),
HIgG4-GDF(CRL), [gG4-GDF(CRL), HIgG4-GDF 2 IgG4-GDFZ #H&l A # o},
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[177]
[178]

[179]

[180]

[181]

[182]

[183]

[184]

[185]
[186]

23

1.2. 3 E2 et =9 A

oA A 213} 5 2 nbE 1) 3] (Protein A Affinity Chromatography)E- ©]-8-5} <]
7] Aol 1104 ErlE A E Y2 2R 3 ZeWEol=E
A8t

A, A Z7F AR Eeietel =] vl 2 0.22m FE = o it
MabSelect SuRe™ pcc (GE Healthcare Life Sciences) # Xl o] #| 7 ¥ o] 9= A=l &
AKTA™ Pure (GE Healthcare Life Sciences)®l] “&#}&} 31, Phosphate Buffered
Saline(PBS, 10 mM Sodium Phosphate, 150 mM NaCl, pH 7.4)2 S&50] 24 &
HE 39t 022m ZE 2 o] njekle Ay a3l eE Ao Fe I,
oh PBSE S0l A9 AFelele Arlel AH Aelol Bk F 8% #lo)
(0 I'M Sodium Citrate pH 3.5) 2 A9 & EﬂHOi B2 §3 Ze o

1=
EANAY. EE5 N FA] | M Tris pH 8.55 #7138k T4 pHY|F ¥ =5
o}oﬂﬂ} &= v9 5 5% 2 geel =9 %‘—Eﬂ FA SIS EES

Rolx Wl B skl

=295 959!, Amicon Ultra Filter Device (MWCO 10K, Merck) ¢}
A7 & ol&3td, 7] 58 Zelfetol =g ¥ ¢et= 85 F Y A=
PBS 1= 20 mM Tris pH 8.0, 150 mM NaCl& 5% 2 8] 0l $H-S 21 A] o}%l‘:}.

S Zg|HAElol =9 A BAL Uy Spectrophotometer (G113A, Agilent
Technologies)©l| 4] 280 nm®} 340 nm2] &35 435k, of gl o] AlAHA] 2 53
w4 s =5 A et st A4 EE Y] F3 AT ol At M E S
o] gslo] o] EH o2 AL Fk(F 5 AFESF T
Absorbance (d2g0 w ~ A0 w
*Extinction Coefficient

* Extinction coefficient (0.1%): @A 2] 5% 7} 0.1% (1g/L)°| 3L, Primary
Sequence’d 2] X Cysteine©] 2F3} % o Disulfide bond S 3 A ghr}ar 714 & o,
280nmol| A 2] o] &3 ¢l &3 &= & A, ProtParam tool
(https://web.expasy.org/protparam/)< 53l AlAHE.

x Dilution Factor

TSR (mg / nl) =

[Table 5]
S Eelqebo o) F A%
A& FH A5 (0.1%, 1 mg/mL)
IgG1-GDF (CRL) 1.317
HIgG1-GDF (CRL) 1.22
IgG4-GDF (CRL) 1.334
1¢G4-GDF 1287

AA ¢ 2. §F Z2Perel =9 Fg] &7 (in vivo)
2.1 A8 34
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[187]

[188]

[189]

[190]

[191]

[192]

[193]

[194]

[195]
[196]

[197]
[198]
[199]

24

71 A ALl 104 AR AR 53 2ol =9 oF2] &%E mouse
(C57BL/6), 6573, =71, 100m}F]; ef2-1ko] @ E9)ell A Al 35kl vt

B A Al d] o) A 3= 47| C57BL/6Y 1F9-2=0]) high-fat dietZ 857 53 0] 8]
HI7HS -5 % DIO PF9-2~ 29 (Mouse, C57BL/6J -DIO, <=7, 1007}&], 1475
(] RRAL = 852 7F o)) S ALEEHSI T 47 DIO rFS-2 wdl e 14 F Q14
A, 189 F A2E e A 5 & Holy] Wit Wt %
dad AP A a5 ool de] A8 HE = = Edolw, v vk i B
A F 5 A Ak A3 ASE el v g wkgt 7] 22571 ol
A o] gloj A, B Al o] ofg] mat A gl A dste], o] HElg
A
=
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O

HAEfo] =)o) dal Fol 2 AgFEo] Wi AEYAE
ol 3UHLE | mL FAL| & o] &35t B E

4= 200 uL/head 2 ¥ 3} -0l 3}o], 3] &} Fo] o] v &t

S s

>,
o
o
i)
do
T

r,
il

U

Yoy
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2}7] C57BL/6J -DIO®|| o] 5= 1AW+ A} & (B]RFA} & High fat diet (HFD)) 2]
AH= o 2ok

5.24 keal/g, A1 60 T &%, T2 20 5 F%, E carbohydrate-derived calories 20
%% %; Research Diet Inc., U.S.A.; Product No. High fat diet (Fat 60 kcal%, D12492).

A7 Abs = A wol (3 R AR VIRE Sk wol) WA o8 ol el

=7 YA, AT ETE QE AV R o3 T A4S AL,

HY 7RVl E A o] 99 (250 mL)& o] &3k A A FH A F T

2.1.1. HIgG1-GDF (CRL) and IgG1-GDF(CRL)
Alel 27 (HIgG1-GDF(CRL) ¥} 1gG1-GDF(CRL))¥} th 2% GDF15 (R&D
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Systems) 5=
A8 T,

=22 AN E
aeshet

2000 HxEE L AFE

o= AbEskal A28 Al (1 mL)< o] &3t
Al A 2L 13] d)at = A Fo st lvh Al =24 S Al A2 13]7E
Folalqith vl s ¢18te], )2 =2 GDFIS & 543 218 £H]s3 o
GDF155 5ol 8k vl o] 4919 134 5U37 % 53] Folsl9la, B&
Foliz @A A FE dskit)
[201] Al A H T8 55 8yl 6ol Bkl
[202] [Table 6]
IgG1-GDF (CRL) & & & fetol = Folt 4
High Fat A=A + Fol&® | FAEH | FET
Diet 7A=E | (nmol/kg) (mL/kg)
X Vehicle 3]s - 5 5
) Vehicle, qd 3] & - 5 5
O Vehicle, gw i - 5 5
0 GDF15 ks 2.86 5 3
0 IgG1-GDF (CRL) |93 1 5 5
0 IgG1-GDF (CRL) | ] 3&} 10 5 5
0 HIgG1-GDF (CRL) | ¥] &} 1 5 5
0 HIgG1-GDF (CRL) | 3] &} 10 5 5
[203] VI Aol e B, 54 R A LS FoAA LS Day 022 8L,
Fol MAIYHE 743 Fof 152 31}
[204] 71 AA DA S 317 A stk



WO 2020/218827 PCT/KR2020/005324
26
[205] [Table 7]
=RBE
s 313K 71%k(day)
week)
1 2 0 1 2 3 4 5 6 7
AR R AL® o) ® & o o o o ® O o ®
FEEEEES o
g
o o
A F57 ® o o o o o o o o
AR SA o o o o o o o o

[206] EETEd UEtd 1Y 13 At A TS AEEa, 1Y 23] AL E
Al E = /55 Fletdl o, ol gk S ol 1YY E 5o T8
N 7HA] DA a2 AL o) Sl s Aol vt 71 S A ol 7] 55T

[207] Al &4 Fo TN Aol Ayoll 2 mh-g-29] A& S48, 1 o] % v
ATs SR EH N 9474 S4). Al =4 Fo] NaE2 7 H 2ol
4% AL 7|2 Aot

[208]  EFH vkl AR EA Fol A AR HFES S8 o, A3
M2 AL L ol g3l FolBe ST F AFS Sl 19
AEAAFE Axetich AR S Aol el iz AR o] A5 S
A 259},

[209] 2 AA A Dozl BE AT A= Fo A £ FFAE F A S PrismS
(version 5.01) & AF&-3to] A A3t B& AR E O &l one-way analysis of
variance(ANOVA)E A A| 5] f-o o] 2 s A t a7 9] Fof 27t o=
A& 7S dol 7] #138e] Dunnett's testS 2 A SFATH (F-2 =5 ¥ 5% L
1%, 0.1%).

[210]

[211] 2.1.2. IgG4-GDF and IgG4-GDF (CRL)

[212] A9 24 (1gG4-GDF 9} 1gG4-GDF(CRL))#} | 222 Semaglutide (Bachem)

P55 o & AA T d2Ed YA PER BF Fodgts s
mL/kg 2 2 3al 7| A 8 Fo] Ak H 2o 4% A F S VTR AEsta
A 38 FA] (1 mL)y= o]-&sto] A8 A2t 13] 98t W& FAF Fo sl
ANE=HEE A A2 13] 7 Folabglar, vl g flete], tix2Ee4
Semaglutide & ¢ ¢+ t) 27" 1] 3815 2.1, Semaglutide & 51 3t H] L+ 9]

= T
4919 1304 W] Folatg oml, RE Kol oA 94 E A,
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[213]
[214]

[215]

[216]

[217]

[218]
[219]
[220]
[221]

27

A A B 5o 85 S sh] & 8ol ekl
[Table 8]

IgG4-GDF15 &% Z & etol = Fol 7 44
High Fat Diet AdE4 FAR | FALH | FAER | TEF
= (nmol/kg) (mL/kg)
0 Vehicle, qw ¥ &} - 5 5
0 Semaglutide, qd | 3} 3 5 5
0 1gG4-GDF ) 8} 1 5 5
0 1gG4-GDF 1] 3} 10 5 5
0 IgG4-GDF (CRL) | 33} 1 5 5
0 IgG4-GDF (CRL) | ] 3} 10 5 5

A7l Al arel ok 2 54 9 AA dA L2 Fof /AU S Day 022 3Far
21183 5 A3HA A A8 T

AFEA ol AA AT el 2 vk 20] AFS S sta, 1ol F v
A% 24T @A 1990744 279). A B Folelge 7hg Rzl
ARTATENTOR ARASI,

22. A5 A2 AE A9

2.2.1. HIgG1-GDF (CRL) and IgG1-GDF(CRL)

71 AAld 2110 EAE AF WIS =52 56, Y F 9 (Body Weight
(Group, % of initial)l] W}EFH AT}
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[222]

[223]

[224]

28

[Table 9]

Group Day | 0 |1 |2 |3 |4 |5 |6 |7 |89

Lean Vehicle Mean|100 (102 |101 [101 |101 (101 {101 |101 (101 |102
Control (Daily

inj.) SE.|o |1 |1t |1 |1 |1 |1 |1 |1 |1

DIO Vehicle Mean |100 {100 |100 [100 |100 (100 [101 |101 (101 |101
Control (Daily

inj.) SE.lo |o o |o |1 |1 ]1 |10 o
DIO Vehicle Mean|100 [100 |99 [100 [100 100 [101 |101 [102 |102
Control (Single

Inj.) SE.lo o o o |1 [1 |1 |1 |1 |1

GDF15, 2.86 Mean 100 [99 |98 |97 |96 |95 |95 |95 |96 |97
nmol/kg (Daily

Inj.) SE.|lo o |o |1 [1 |1 |1 |2 ]2 ]2

IgG1-GDF(CRL), [Mean 100 |99 |98 [96 |96 [96 |95 |95 [95 |95
1 nmol/kg (Single

Inj.) SE.|lo [1 |1 o [1 |1 |1 |1 |1 |1

IgG1-GDF(CRL),[Mean (100 |98 |97 [95 |94 |93 |91 [90 |90 |90
10 nmol/kg

(Single Inj.) SE.[0 |0 |1 |1 |1 [1 |1 |1 |1 |1

HIgG1-GDF(CR |Mean|100 |100 |98 |98 |97 |96 [97 [96 [96 |97
L), 1 nmol/kg

(Single Inj.) SE.|0 [0 [0 |0 [0 |0 |O [O [0 |1

HIgG1-GDF(CR [Mean 100 |99 |98 [97 |95 [95 |94 |93 [93 |93
L), 10 nmol/kg

(Single Inj.) SE.[0 |0 |0 |O |1 |1 |1 |1 |1

p—

(F7] ¥ 994, Day0: th=E 2 GDF15 3l ¢, IgG1-GDF (CRL) § %

59 Ax} Foll A 74 A o A5 FE3lo] VER 28 ol
&7 Aol A Bl A= nkel o], F-A thZ " (vehicle 7o) 8] 45 A
W sl7F A 9] gli= §HA, GDF15 vl Y 5o 3 (Day 54%-E 5o Tehe] 7459l

fr ol
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ol 29 3 1UA 2l Day6 B A5 A art A}E}Z]
HA | GDF15(CRL)©] 1gG1 %3= Hinge”} 3 3H¢ FCQ} <3 %

Z o] Weto] =] 790 = Day0ol] 13] Fol & =22 o7 A5 7+4 a3t
e o, Al 717k EE (9d) W AT 7‘* BAMP aekA] ol

14
rFF

2% 0 = R aL, Agkel A el wheb B AE A ma F7bee,
A% 74 B S S EHE AT 4 2Ach. ol el B 58 Fe) Webol =)
A% 7H2 7= 9712 Ul GDFISE 19 18] 5ol 8 7 9-0]

A gerati ¢ 4 e,

2.2.2. IgG4-GDF and IgG4-GDF(CRL)
7] AAle] 212004 ZAHE AT W3E =72 3 10 (Body Weight (Group,
% of initial)ol] LFEFU 1T}
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[Table 10]
Group Day |0 |1 |2 |3 |4 |5 |6 |7 |8 |09
DIO Vehicle  |Mean | 100 [100 [100 |99 [100 {100 | 100 [100 |101 |101
Control (Single
Inj.) SE. [0 |0 |1 |0 |0 |o o |1 |0 |1
Semaglutide, 3 |Mean | 100 |94 [91 |90 |87 |87 [85 |86 |83 |85
nmol/kg (Daily
Inj.) SE.|0 [0 |1 |2 |2 |3 |3 |3 |3 |3
IgG4-GDF15, 1 |[Mean | 10099 |97 |96 |95 |93 |93 |92 |92 |91
nmol/kg (Single
Inj.) SE.|{o [o |1 |t |1 |1t |1 |1 |1 |1
IgG4-GDF15, 10 [Mean | 100 | 98 |97 [96 |94 |93 |93 |92 |91 |90
nmol/kg (Single
Inj.) SE.|o [0 |1 |1 |1 |1 |1 |1 |2 |2
IgG4-GDF(CRL)|Mean | 100 | 99 |98 |97 |96 |95 |94 [93 |92 |92
, 1 nmol/kg
(Single Inj.) SE.[o |0 |0 |0 |1 |1 |1 |1 |1 |1
IgG4-GDF(CRL)[Mean | 100 | 98 |97 |95 |94 |92 |91 |90 |88 |87
, 10 nmol/kg
(Single Inj.) SE.|lo o |o |1 |1t [t |1 |1 |1 |1
Group Day (10 |11 |12 |13 |14 |15 |16 |17 | 18 | 19
DIO Vehicle  |Mean | 102 [102 103 |104 |104 |104 | 105|105 |105 |105
Control (Single
Inj.) SE. |1 |1 o |t |1 |1 |1 |1 |1 |1
Semaglutide, 3 |Mean |84 |82 |81 |82 [81 [79 |79 |78 |77 |77
nmolkgMaily |gg |3 [3 [3 |3 |3 |2 |2 |2 |2 |1
Inj.)
IgG4-GDF15,1 |[Mean |91 |91 |93 [94 |94 |94 |95 |96 |96 |96
nmol/kg (Single | sp | 1 |1 |1 |1 |1 |1 |1 |2 |1 |2
Inj.)
IgG4-GDF15, 10 [Mean |90 |90 |91 [92 |92 |92 |92 |93 |94 |94
nmol/kg (Single | g |2 |1 |2 |2 |2 |2 |2 |2 |2 |2
Inj.)
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IgG4-GDF(CRL)(Mean |91 (91 |91 |91 |91 |91 |91 [92 |92 |92

» 1 nmol/kg SE. |1 |1 |1 |1 |1 |1 |1 |2 ]2 |2
(Single Inj.)

IgG4-GDF(CRL)[Mean |85 85 |84 |83 |83 |8 |83 |84 |84 |85

» 10 nmol/kg SE. |1 |1 |1 |1 2121121213 ]2
(Single Inj.)

(471 3 109014, Day0: o] 2= & 2 (Semaglutide) 2 A1 g =4 3 Fo;
Hresd ud Fo AP EH4E13] FoHET7H8H F 10 & 3 @A
1¢G4-GDF<} IgG4-GDF (CRL) ] 13] F-] A 9] A% W35 &4
o] ) 2 A 2 (Semaglutide | Q4 5o )3 B nldle] B
82 7] &7 9] A} oA 1A A} 14U A o] A E FEete] VER
A e

37| Aol A Hol A = vtef o], 8- & (vehicle o M) 9] 749~ A 50l
oFZE F7FEE Wb, A T (Semaglutide M| F-o] )2 K| <S4 02 AT
a7t €= 218 = 9t} 1gG4-GDF15 S ©3] 5613 7 9- Doseoll 4 #+¢lol
Ho) 9d7HA] A7k A 3 7F A S E Aok v 1gG4-GDF(CRL)S 93] 1
nmol/kg 51 ¢+ 74 -9- F of] 1024 7}4], 10 nmol/kg &3] 5 ¢+ 49 of] 154 71#]
Wl AT 7 A 57 A& A o' Yehar, A gbo] A e whebA s Al
e A E e, AS A 5E R EH Y-S Fas = Qlr)h £
Hinge”7} ¥ 8F5] A 942 1gG4 2] Fc (Mutated)2} 2] GDF (CRL) &%+
Zg] gl etol = 9] A 97} Hinge7} 84 1gG49] Fe (Mutated)©}2] GDF (CRL)
3 Zelgelol=of vl FU S AT TAh A7 7 e R
A E ATt o] H g 1gG4 Fe 5 Z8]feto| 29| A5 24 ad= A g7|zk
Wl SemaglutideZ 1Y 18] 5o g 7 $-of] & & shybajriar g 5= Qi)

23. 40 AA % AE A7
2.3.1. HIgG1-GDF (CRL) ¥ IgG1-GDF(CRL)
7] AN 6l 211004 Z4E AR A H T NS B 115 5 0 6L H A o]
] 3 o) 742 e
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[235] [Table 11]

Group Day | 0 1 2 3 4 5 6 7 8 9
Lean Vehicle Control|Mean (4.5 (4.6 |46 |43 |4.4 |4.6 |42 (45 (3.9 (4.7
(Daily inj.)

S.E. {02 |02 |0.1 |02 |0.1 |0.3 |02 |02 |O.1 |03

DIO Vehicle Control [Mean|2.8 2.8 [3.1 {3.0 [3.1 {29 [3.0 |29 |29 [3.3
(Daily inj.)

S.E. |03 |02 |02 {03 |03 |02 |03 |02 [0.1 |0.2

DIO Vehicle Control {Mean|3.1 |29 |3.1 |32 (3.3 |3.2 |3.3 |32 (3.0 |35
(Single Inj.)

S.E. |0.1 |02 |02 {02 [0.2 |0.1 |0.1 |0.1 [0.1 |0.2

GDF15, 2.86 Mean|2.8 |2.4 (2.7 2.4 |25 |26 |27 |30 |33 |35
nmol/kg (Daily
Inj.) S.E. |04 (03 |02 |04 |02 |03 [02 |03 [02 |03

IgG1-GDF(CRL), I (Mean|3.0 (2.1 |22 (22 (2.6 |2.6 (2.6 |2.8 (2.7 |3.0
nmol/kg (Single Inj.)

S.E. |02 |02 |0.1 |0.1 |0.2 |0.1 |0.0 |O.1 |O.1 |03

IgG1-GDF(CRL), 10 [Mean (2.7 (2.0 (25 (2.0 {19 (19 (2.1 (2.1 (23 |28
nmol/kg (Single Inj.)

S.E. |03 |0.1 |O0.1 |03 [0.2 |02 (0.2 |0.1 [0.1 |0.3

HIgG1-GDF(CRL), (Mean|3.0 (2.4 (24 (25 |27 (2.6 (29 |27 |29 |3.0
1 nmol/kg (Single

Inj.) S.E. |02 [0.1 {0.1 |00 [0.1 [0.0 0.1 |01 [0.1 |0.1
HIgG1-GDF(CRL), |Mean|3.8 |22 |22 |23 |24 |24 |23 |24 |29 |33
10 nmol/kg (Single

Inj.) S.E. |05 [0.1 |0.1 [0.1 |02 [0.1 0.1 [0.1 |03 |03

[236] 07’7] AHito| A Ho]x] = v} o), GDF (CRL) ©] Hinge7} > ¢4 IgG1 Fc
545 7] 28 1gG1 ] Fost §3HE -9 Fel Aol = Sl el 49, 84
(Vehicle o o) F-of -3 H]Lo}oq A& 7|2k Bk 9y A= A H 2
Sh2 pehy ), AbR HH S 4 Avbs B R B9 S Fole
colel g g3 Hefietol 2o Ab s A HE A Bk ARV WY
GDFI5% 19 13] F-o ¢k 2 9-of A &rtairta 3 5= glrh.

Fov M m

>/

[237]
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2.3.2. IgG4-GDF and IgG4-GDF(CRL)

33

PCT/KR2020/005324

A7) Ao 212014 " AR A FHE ASEE 1 12 9F & 10 (7L A 7HA],
144 A o} 19U A 2] =4 A FH =) JEFH AT

[Table 12]

Group Day |0 |1 |2 |3 |4 |5 |6 |7 |89
DIO Vehicle Mean (3.3 |27 [3.0 [3.0 [3.1 |35 [3.0 [3.5 |33 [34
Control (SingleInj.) | g l0.1 0.1 |02 [0.1 0.1 |02 [02 |0.1 |01 |02
Semaglutide, 3 Mean (3.7 |2.1 |3.3 |2.8 |23 |29 |27 |32 |24 |37
nmol/kg (Daily Inj.) | g 103 {07 |14 [0.6 |04 |09 [0.6 |03 |04 |0.1
I1gG4-GDF15, 1 Mean (3.0 |19 [1.9 [2.1 [2.0 |20 [2.1 |24 |24 [25
nmol/kg (Single Inj.) | s E 0.1 0.1 [0.1 [0.2 |02 |0.1 [0.1 |02 |02 |02
IgG4-GDF15, 10 Mean (3.0 |17 [2.0 [2.0 [2.1 |22 [24 |24 |22 [2.7
nmolkg (Single Inj) | g g 10.1 0.1 {0.3 {02 |02 [0.3 |02 |02 |02 |02
IgG4-GDF(CRL), I |Mean [33 (2.0 |26 [2.7 |24 |27 [23 |25 |25 [2.8
nmol/kg (Single Inj.) | sE 102 [0.1 |02 |02 0.1 [0.1 [02 0.1 |02 |0.1
IgG4-GDF(CRL), 10 |Mean [3.1 |1.5 [2.3 [2.4 |24 |23 [23 |20 |23 |24
nmol/kg (Single Inj.) | SE 02 0.3 (02 [02 |02 |02 [02 |01 |02 |03
Group Day |10 [11 |12 |13 |14 |15 |16 |17 |18 |19
DIO Vehicle Mean (3.0 |34 |32 |35 |3.1 |33 |3.1 |32 |33 |33
Control (SingleInj.) | sE (02 [0.1 |02 [0.1 0.1 |02 [0.1 0.1 |0.1 [0.1
Semaglutide, 3 Mean (2.7 2.5 |24 (3.0 |25 |21 [25 |20 |22 (3.7
nmol/kg (Daily Inj.) | sE |04 |04 (03 |04 |03 |03 [02 |02 |02 |03
I¢G4-GDF15, 1 Mean (2.7 |3.1 |32 |37 |3.0 |3.1 |3.1 [3.1 |3.1 [3.0
nmol/kg (Single Inj.) | s g 0.1 [0.0 |00 |0.1 |0.1 |03 |02 |03 |0.1 |0.1
IgG4-GDF15, 10 Mean (3.1 |3.8 |3.3 |37 |34 |3.6 |3.1 |35 |33 [3.0
nmol/kg (Single Inj.) | SE 03 0.7 |05 |05 |04 |06 [02 0.1 |0.1 [0.1
IgG4-GDF(CRL), | |Mean |24 |2.8 |2.6 |3.0 |2.8 |29 |3.1 |33 (3.0 |33
nmol/kg (Single Inj.) | g l0.1 0.1 |02 [02 |02 |02 [02 |02 |02 |02
IgG4-GDF(CRL), 10 |Mean |2.1 2.5 |2.3 |2.5 |2.6 [2.6 |3.0 |34 |33 |3.1
nmol/kg (Single Inj.) | s E 0.1 {02 |03 [02 |04 |02 [03 |03 |03 |02

371 Ao A H.ed X vl o], GDF15 %+= GDF (CRL) ©| Hinge7}
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AA 4 3. 8 S Y HEo| = (IgG4-GDF & IgG4-GDF(CRL)) 9| %5 34
Al

3L AT R g2 @ £

7y el Eto]| 25 g Eol] y]atFol A 9] oA 54 HI7HE A ste],

2 9] %) E}o] = 19G4-GDF 1= [¢G4-GDF(CRL)E SD Rat (Z0}8), 57, 758, o}
250g; 7t n=3; Al g M)l 247} 2 mg/kgel F O 2 ) 5F Folshe] Al Al gk
AW S F3l oF 2000 A= AL Wl A A g7

ZY et = Fof H, Fo] 1,2, 4,8,24,48,72,96, 168, 240 % 336 At
et oF 54 54 s g 2 o2, AV et A o
GDF15 (R&D Systems)= 2 mg/kg| O 2 3] 3} Fof sl GDF15 Fol &
Elatste.

A}7] € 7L0] SD Ratol] 513+ 2 Time-point™8 = | F ¢t & & ¢l
Serume ¥ 37, Human GDF15 Immunoassay(SGD150, R&D Systems)E ©| 83} ¢]
ELISAE Faato], 72} Ze g eto] = o] A 7lol] & serum 5525 S48t
o] A4 7 E o] g3}l PK ¥4 -8 4 E ¢|o] (WinNonlin (Certara L.P.) &)=
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[256]
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[258]
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[Table 13]
PK Parameter Group 1 Group 2 Group 3
GDF15 1gG4-GDF IgG4-GDF(CRL)

Crax (ug/mL) 0.443 10.6 9.73
T (hr) 1 96 48
AUC,, (ug-hr/mL) 4.86 2144 2004
AUC;¢ (ug-ht/mL) 4.88 2854 2593
ty, (hr) 19.0 101 114
AUC., (%) 0.463 14.6 18.2

(Cooi: AN EFE T,c ANHSZ S5 EEGA 7L AUC,: A4 7158k npA] 2}
A DA A A Fgo) A 7A@ 4kake] Alabet E 5 s E-AIZE A8 WA,
AUC,: 54 7Fs gt vpA o A GA A 7h4] o] D55 e-AgF S8 WA, T
2 AWT], AUCk(%): [(AUC;,-AUC, )/ AUC,,1¥100)87] A 2hel] A H.o] A 3=
u}9} o], GDF15 (WH77]: 19A] ZF) 9} v] 15} ¢], 1¢G4-GDF15 (HH7H 7]

10121 7H 2 1gG4-GDF (CRL) (§H7F71: 11441 7b) §-3etal o] 49 & ol (& A
bH Aol AA A F7HE (5H ol e FAF =

ol o] Mo E, ¥ dgo] Stz 7| % Woke] Gl ¥ uge] 1
1A Aol B B4 L MASA g e FAH FHE A4
 Qlekiz A ol T & 91 oItk ol s} mashel, o ol A 714 % AN
o5& 2E Aol A 6l A4l Zlo]r] F4 29l Aol ohd A oA ol as)ofur
BTk 2w o] W9l 4] A A RO $4 535 Pl oy
209 Tem 1 B e R R RE Wy £ 9gd Jut
o] W gle] E3u = 202 s Holok Bt

X € &= Free Text
<110> LG CHEM, LTD.

<120> FUSION POLYPEPTIDE COMPRISING Fc REGION OF
IMMUNOGLOBULIN AND
GDF15

<130> OPP20200894KR

<150> KR 10-2019-0047558
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[263] <151> 2019-04-23

[264]

[265] <160> 18

[266]

[267] <170> Kopatentln 3.0
[268]

[269] <210>1

[270] <211>112

[271] <212> PRT

[272] <213> Attificial Sequence

[273]

[274] <220>

[275] <223> mature GDF15 (wild type)

[276]

[277]

[278] <400> 1

[279] Ala Arg Asn Gly Asp His Cys Pro Leu Gly Pro Gly Arg Cys Cys Arg
[280] 151015

[281]

[282] Leu His Thr Val Arg Ala Ser Leu Glu Asp Leu Gly Trp Ala Asp Trp
[283] 2025 30

[284]

[285] Val Leu Ser Pro Arg Glu Val Gln Val Thr Met Cys Ile Gly Ala Cys
[286] 354045

[287]

[288] Pro Ser GIn Phe Arg Ala Ala Asn Met His Ala Gln Ile Lys Thr Ser
[289] 5055 60

[290]

[291] Leu His Arg Leu Lys Pro Asp Thr Val Pro Ala Pro Cys Cys Val Pro
[292] 657075 80

[293]

[294] Ala Ser Tyr Asn Pro Met Val Leu Ile Gln Lys Thr Asp Thr Gly Val
[295] 859095

[296]

[297] Ser Leu Gln Thr Tyr Asp Asp Leu Leu Ala Lys Asp Cys His Cys Ile
[298] 100 105 110

[299]

[300]
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[301]
[302]
[303]
[304]
[305]
[306]
[307]
[308]
[309]
[310]
[311]
[312]
[313]
[314]
[315]
[316]
[317]
[318]
[319]
[320]
[321]
[322]
[323]
[324]
[325]
[326]
[327]
[328]
[329]
[330]
[331]
[332]
[333]
[334]
[335]
[336]
[337]
[338]

37

<210>2

<211>98

<212> PRT

<213> Attificial Sequence

<220>
<223> DeltaN14GDF15

<400>2
Cys Arg Leu His Thr Val Arg Ala Ser Leu Glu Asp Leu Gly Trp Ala
151015

Asp Trp Val Leu Ser Pro Arg Glu Val Gln Val Thr Met Cys Ile Gly
2025 30

Ala Cys Pro Ser Gln Phe Arg Ala Ala Asn Met His Ala Gln Ile Lys
354045

Thr Ser Leu His Arg Leu Lys Pro Asp Thr Val Pro Ala Pro Cys Cys
5055 60

Val Pro Ala Ser Tyr Asn Pro Met Val Leu Ile Gln Lys Thr Asp Thr
657075 80

Gly Val Ser Leu Gln Thr Tyr Asp Asp Leu Leu Ala Lys Asp Cys His
859095

Cys Ile

<210>3

<211>217

<212> PRT

<213> Artificial Sequence

<220>
<223> human IgG1-Fc (UniProtKB P01857) CH2-CH3
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[339]
[340]
[341]
[342]
[343]
[344]
[345]
[346]
[347]
[348]
[349]
[350]
[351]
[352]
[353]
[354]
[355]
[356]
[357]
[358]
[359]
[360]
[361]
[362]
[363]
[364]
[365]
[366]
[367]
[368]
[369]
[370]
[371]
[372]
[373]
[374]
[375]
[376]

38

<400> 3
Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
151015

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
2025 30

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
354045

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
50 55 60

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
657075 80

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
859095

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
100 105 110

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
115 120 125

Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro
130 135 140

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
145 150 155 160

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
165 170 175

Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val
180 185 190
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[377]

[378] Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
[379] 195 200 205

[380]

[381] Lys Ser Leu Ser Leu Ser Pro Gly Xaa
[382] 210215

[383]

[384]

[385] <210> 4

[386] <211>10

[387] <212> PRT

[388] <213> Attificial Sequence

[389]

[390] <220>

[391] <223> human IgG1-Fc (UniProtKB P01857) Core Hinge
[392]

[393]

[394] <400> 4

[395] Asp Lys Thr His Thr Cys Pro Pro Cys Pro
[396] 1510

[397]

[398]

[399] <210>5

[400] <211>217

[401] <212> PRT

[402] <213> Attificial Sequence

[403]

[404] <220>

[405] <223> human IgG4-Fc (UniProtKB P01861) CH2-CH3 (general)
[406]

[407]

[408] <220>

[409] <221>MOD_RES

[410] <222>(4)

[411] <223> Xaa is Phe or Ala

[412]

[413]

[414] <220>
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[415]
[416]
[417]
[418]
[419]
[420]
[421]
[422]
[423]
[424]
[425]
[426]
[427]
[428]
[429]
[430]
[431]
[432]
[433]
[434]
[435]
[436]
[437]
[438]
[439]
[440]
[441]
[442]
[443]
[444]
[445]
[446]
[447]
[448]
[449]
[450]
[451]
[452]

40

<221> MOD_RES
<222>(5)
<223> Xaa is Leu or Ala

<220>

<221>MOD_RES
<222>(217)

<223> Xaa is absent or Lys

<400> 5
Ala Pro Glu Xaa Xaa Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
151015

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
2025 30

Val Val Asp Val Ser GIn Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr
354045

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
50 55 60

Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
657075 80

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
859095

Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
100 105 110

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser GIn Glu Glu Met
115 120 125

Thr Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro
130 135 140
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[453]
[454]
[455]
[456]
[457]
[458]
[459]
[460]
[461]
[462]
[463]
[464]
[465]
[466]
[467]
[468]
[469]
[470]
[471]
[472]
[473]
[474]
[475]
[476]
[477]
[478]
[479]
[480]
[481]
[482]
[483]
[484]
[485]
[486]
[487]
[488]
[489]
[490]

41

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
145 150 155 160

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
165 170 175

Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val
180 185 190

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
195 200 205

Lys Ser Leu Ser Leu Ser Leu Gly Xaa
210215

<210>6

<211>217

<212> PRT

<213> Attificial Sequence

<220>
<223> human IgG4-Fc (UniProtKB P01861) CH2-CH3 (wild-type)

<400> 6
Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
151015

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
2025 30

Val Val Asp Val Ser GIn Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr
354045

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
505560
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[491]
[492]
[493]
[494]
[495]
[496]
[497]
[498]
[499]
[500]
[501]
[502]
[503]
[504]
[505]
[506]
[507]
[508]
[509]
[510]
[511]
[512]
[513]
[514]
[515]
[516]
[517]
[518]
[519]
[520]
[521]
[522]
[523]
[524]
[525]
[526]
[527]
[528]

42

Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
657075 80

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
859095

Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
100 105 110

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met
115 120 125

Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro
130 135 140

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
145 150 155 160

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
165170 175

Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val
180 185 190

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
195 200 205

Lys Ser Leu Ser Leu Ser Leu Gly Lys
210215

<210>7

<211>216

<212> PRT

<213> Artificial Sequence

<220>
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[529]
[530]
[531]
[532]
[533]
[534]
[535]
[536]
[537]
[538]
[539]
[540]
[541]
[542]
[543]
[544]
[545]
[546]
[547]
[548]
[549]
[550]
[551]
[552]
[553]
[554]
[555]
[556]
[557]
[558]
[559]
[560]
[561]
[562]
[563]
[564]
[565]
[566]

43

<223> human IgG4-Fc (UniProtKB P01861) CH2-CH3 (mutated)

<400> 7
Ala Pro Glu Ala Ala Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
151015

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
2025 30

Val Val Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr
354045

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
5055 60

Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
657075 80

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
859095

Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
100 105 110

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met
115 120 125

Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro
130 135 140

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
145 150 155 160

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
165 170 175

Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val
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[567]
[568]
[569]
[570]
[571]
[572]
[573]
[574]
[575]
[576]
[577]
[578]
[579]
[580]
[581]
[582]
[583]
[584]
[585]
[586]
[587]
[588]
[589]
[590]
[591]
[592]
[593]
[594]
[595]
[596]
[597]
[598]
[599]
[600]
[601]
[602]
[603]
[604]

44

180 185 190

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
195 200 205

Lys Ser Leu Ser Leu Ser Leu Gly
210215

<210> 8

<211> 216

<212> PRT

<213> Attificial Sequence

<220>
<223> human IgG4-Fc (UniProtKB P01861) CH2-CH3 (mutated)

<400> 8
Ala Pro Glu Ala Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
151015

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
2025 30

Val Val Asp Val Ser GIn Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr
354045

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
50 55 60

Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
657075 80

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
859095

Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn
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[605]
[606]
[607]
[608]
[609]
[610]
[611]
[612]
[613]
[614]
[615]
[616]
[617]
[618]
[619]
[620]
[621]
[622]
[623]
[624]
[625]
[626]
[627]
[628]
[629]
[630]
[631]
[632]
[633]
[634]
[635]
[636]
[637]
[638]
[639]
[640]
[641]
[642]

45

100 105 110

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met
115120 125

Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro
130 135 140

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
145 150 155 160

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
165170 175

Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val
180 185 190

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr GIn
195 200 205

Lys Ser Leu Ser Leu Ser Leu Gly
210215

<210>9

<211>216

<212> PRT

<213> Attificial Sequence

<220>
<223> human IgG4-Fc (UniProtKB P01861) CH2-CH3 (mutated)

<400>9
Ala Pro Glu Phe Ala Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
151015

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
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[643]
[644]
[645]
[646]
[647]
[648]
[649]
[650]
[651]
[652]
[653]
[654]
[655]
[656]
[657]
[658]
[659]
[660]
[661]
[662]
[663]
[664]
[665]
[666]
[667]
[668]
[669]
[670]
[671]
[672]
[673]
[674]
[675]
[676]
[677]
[678]
[679]
[680]

46

2025 30

Val Val Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr
354045

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
5055 60

Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
657075 80

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
859095

Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
100 105 110

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met
115 120 125

Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro
130 135 140

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
145 150 155 160

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
165 170 175

Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val
180 185 190

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
195 200 205

Lys Ser Leu Ser Leu Ser Leu Gly
210215
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[681]

[682] <210> 10

[683] 211> 12

[684] <212> PRT

[685] <213> Attificial Sequence

[686]

[687] <220>

[688] <223> human IgG4-Fc (UniProtKB P01861) Hinge (general)
[689]

[690]

[691] <220>

[692] <221> MOD_RES

[693] <222>(10)

[694] <223> Xaa is Ser or Pro

[695]

[696]

[697] <400> 10

[698] Glu Ser Lys Tyr Gly Pro Pro Cys Pro Xaa Cys Pro
[699] 1510

[700]

[701]

[702] <210> 11

[703] <211>12

[704] <212> PRT

[705] <213> Attificial Sequence

[706]

[707] <220>

[708] <223> human IgG4-Fc (UniProtKB P01861) Hinge (wild-type)
[709]

[710]

[711] <400> 11

[712] Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro
[713] 1510

[714]

[715]

[716] <210> 12

[717] <211>12

[718] <212> PRT
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[719]
[720]
[721]
[722]
[723]
[724]
[725]
[726]
[727]
[728]
[729]
[730]
[731]
[732]
[733]
[734]
[735]
[736]
[737]
[738]
[739]
[740]
[741]
[742]
[743]
[744]
[745]
[746]
[747]
[748]
[749]
[750]
[751]
[752]
[753]
[754]
[755]
[756]

48

<213> Attificial Sequence

<220>
<223> human IgG4-Fc (UniProtKB P01861) Hinge (mutated)

<400> 12
Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro
1510

<210> 13

<211>5

<212> PRT

<213> Attificial Sequence

<220>
<223> peptide linker

<400> 13
Gly Gly Gly Gly Ser
15

<210> 14

<211>339

<212> DNA

<213> Artificial Sequence

<220>

<223> GDF15 coding gene

<400> 14
geecggaacg gegaccactg ceceetgggg cecggacggt getgeegget geacaccgtg 60

cgggcecteec tggaggacct gggetgggee gactgggtgc tgtecccaag ggaggtgeaa 120
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[757]
[758]
[759]
[760]
[761]
[762]
[763]
[764]
[765]
[766]
[767]
[768]
[769]
[770]
[771]
[772]
[773]
[774]
[775]
[776]
[777]
[778]
[779]
[780]
[781]
[782]
[783]
[784]
[785]
[786]
[787]
[788]
[789]
[790]
[791]
[792]
[793]
[794]

49

gtgaccatgt gcatcggege ctgeccatct cagttceggg cegecaacat geacgetcag 180

atcaagacca gcctgeaceg getgaageee gacaccgtge ccgeecectg ctgegtgeee 240

gectectaca accceatggt getgattcag aagaccgaca ccggegtgag cetgeagace 300

tacgacgacc tgctggecaa ggactgecac tgcatctaa 339

<210> 15

<211> 678

<212> DNA

<213> Attificial Sequence

<220>

<223> IgG1-Fc coding gene

<400> 15

gacaaaactc acacatgccc accgtgecca geacctgaac tectgggggg accgtcagte 60

ttcctettee cecccaaaace caaggacacc cteatgatct cccggacccee tgaggtcaca 120

tgcgtggateg tggacgtgag ccacgaagac cctgaggtca agttcaactg gtacgtggac 180

ggegtggagge tgcataatge caagacaaag ccgegggagg ageagtacaa cageacgtac 240

cgtgtggtea gegtectecac cgtectgeac caggactgge tgaatggeaa ggagtacaag 300

tgcaaggtct ccaacaaage ccteccagee cccatcgaga aaaccatcte caaagecaaa 360

gggcageccce gagaaccaca ggtgtatace ctgeccceat cecegggatga getgaccaag 420

aaccaggtca gcetgacctg cctggtcaaa ggcttctate ccagegacat cgeegtggag 480

tgggagagea atgggcagee ggagaacaac tacaagacca cgectceegt getggactee 540
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[795] gacggctect tcttectcta cageaagete accgtggaca agageaggtg geageagggg 600
[796]

[797] aacgtcttct catgetecgt gatgeatgag getetgeaca accactacac geagaagage 660
[798]

[799] ctcteectgt ctecgggt 678

[800]

[801]

[802] <210> 16

[803] <211> 684

[804] <212> DNA

[805] <213> Attificial Sequence

[806]

[807] <220>

[808] <223> IgG4-Fc coding gene

[809]

[810]

[811] <400> 16

[812] gagtccaaat atggtcecce atgeccaccc tgeccageac ctgaggeege cgggggaceg 60
[813]

[814] tcagtcttce tcttceccee aaaacccaag gacaccctca tgatcteceg gacecctgag 120
[815]

[816] gtcacgtgeg tggtggtgga cgtgtececag gaggacceeg aggtgcagtt caactggtac 180
[817]

[818] gtggacggeg tggaggtgea caacgecaag accaagecee gggaggagea gttcaactee 240
[819]

[820] acctaccggg tggtgtecgt getgaccgtg ctgecaccagg actggetgaa cggeaaggag 300
[821]

[822] tacaagtgca aggtgtccaa caagggcectg ccctecteea tcgagaagac catctccaag 360
[823]

[824] gccaagggec ageeceeggga gececaggltg tacaccetge cccectecea ggaggagatg 420
[825]

[826] accaagaacc aggtgtcect gacctgeetg gtgaagggct tetacececte cgacatcgee 480
[827]

[828] gtggagtggg agtccaacgg ccageccgag aacaactaca agaccaccec ceecgtgetg 540
[829]

[830] gactccgacg getecettett cetgtactee cggetgaceg tggacaagte ceggtggeag 600
[831]

[832] gagggcaacg tgttctcetg ctecgtgatg cacgaggecc tgeacaacca ctacacccag 660
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[833]
[834]
[835]
[836]
[837]
[838]
[839]
[840]
[841]
[842]
[843]
[844]
[845]
[846]
[847]
[848]
[849]
[850]
[851]
[852]
[853]
[854]
[855]
[856]
[857]
[858]
[859]
[860]
[861]
[862]
[863]
[864]
[865]
[866]
[867]
[868]

51

aagtccctgt ccetgteect ggge 684

<210> 17

<211>22

<212> PRT

<213> Attificial Sequence

<220>
<223> Signal Peptide

<400> 17
Met His Arg Pro Glu Ala Met Leu Leu Leu Leu Thr Leu Ala Leu Leu
151015

Gly Gly Pro Thr Trp Ala
20

<210> 18

<211>20

<212> PRT

<213> Attificial Sequence

<220>
<223> peptide linker

<400> 18
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
151015

Gly Gly Gly Ser
20
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