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A8 f?}oﬂ o)A, A7 A dAE= ELISA(enzyme-linked immunosorbent assay), HI*M%(colorimetric
method), 7|88 (electrochemical method), ¥4 (fluorimetric method), 345 (luminometry), SJAMAIS
‘ﬂ(partlcle counting method), =954 % (visual assessment), AFA5H (scintillation counting method)
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wheba | 4R Ak YE <Akl ZHA o R GDF157F AAS E8 AZFH NAFLD A& Apo]o|A] NASH W+
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Aslz] 913k npA 2 o]E o] &3 oS T e WEES LStz oo A w=Helu.
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counting method), F<r5A W (visual assessment), A1FAFH (scintillation counting method) % ZAW <
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AA A A4(Body mass index, BMI, > 25 kg/m)& AlAl HAZ|T olrlol-Els o 73] A ] HwhS
HBshE 7lEo 2 ARSSIIT

Al 237 A" w7 ZYUsHE wS X2 Aol Xz sy [II 7] (National Cholesterol
Education Program Adult Treatment Panel III criteria)ell &sle] Aol 3lt}.

A& AFAL 12AZHGERERY) Bk wEA AHS s Hud I dste] JdeEW A3 (homeostasis
model assessment of insulin resistance, HOMA-IR)®] @Al wd H7IE AFE3lo J§7}3}9i1ﬂr.

Z(Sarcopenia)S AFA] =A< (appendicular skeletal muscle; ASM)9] A&EFS A|Fo=m Uir o=z i
7}8+A TH(ASM/weight , ASM%) .
&

=4% 23 (Low skeletal muscle mass; LSMM) 2 7lar IHRAY 3F4AS ZZAE(National Institutes
of Health Sarcopenia Project) Aol wa} A ZA=(ASM)S BMIE i ZH(ASM/BMI) 0.2 A=),

A4 13} 9z} 15(growth differentiation factor 15; GDF15) FX|& Az o=z o]§ 7153 a4 WY
24 7] E(enzyme-linked immunosorbent assay kit; ELISA; R & D Systems, Minneapolis, MN)Z A}-&3}¢]
ATk, 7] GDF159] ofvwit ME ARE s ® 13 2.

e ot
ol B

¥ 1
MAM S g3 k!
1 GDF15 | ARARNGDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVP
ASYN PMVLIQKTDTGVSLQTYDDLLAKDCHCI

7+ BAAY =AHS s, WP A3 (Advanced fibrosis)ES d=3817] 93 A A w@=A AAMtransient
elastography; TE)Z <=33}%t}.

%3} A 4=(NAFLD fibrosis score; NFS), Al#-3}-4(Fibrosis—4; Fib4) 7]& % o}AdlE|o]E ofnj-dolah
(aspartate aminotransferase; AST), @A H] X|4=(AST to Platelet Ratio Index; APRI)E AlAFsle] GDF159]
st o] AFE WA AFst dF 2 Aol A v usl ).

Agd) 3: 3+ 2F 53 Hr)

o512 A7k A3k (non-alcoholic fatty liver disease; NAFLD)S 5% o]A+e] A 34 =9 &)

wo wheh AeE Atk MSHE A AL FHE 2484 2 g0 A4 AL swew Au, of
e Azl wet AREt StEdnh. AWy AReks 13 ol v sgeks Aol Fstel x

e =

Ao 4: GDF15 &4 oAl AT MY

GDF15 100 ng/mL % TGF-B 10 ng/mL A 3JlollA wiksl LX-2 A|E(AZ 2+ AAAE; Human Hepatic

Stellate Cell, KAIST) % wupg-29] ZrolA A Eagk 1% 7HA|E(primary hepatocytes cells) & 3x10°
11s/69(well) o] A=x3T A7+ GDF15(Recombinant human GDF15; rhGDF15; R&D Systems; 957-GD-025)Z 100

ng/mL F7}slith. &3 & ME(Alpha-smooth muscle actin; a-SMA) 2 =& 1(Collagen 1)3 & A

3} AL A= g ERY, WAz dA 2 Wy Gaor Q).

A4 5: FuEA Xgld] 93 GDF15 mRNAS] @@= W3l &9l

12} ZHAEE B, ZHAIE, HSCs(LX-2), F¥(Kupffer) AE % 2 g3 W3 AM*E(liver sinusoidal
endothelial cells; LSECs)®E E3IA|ATE. T3 AMEE o] &3 2 FEolH, A5 iAo 42l
s e AR dHA 9l

FUIE o‘i

T3 AES} LSECsE F+i37] 98, MiniMACS™ 2] Al~®l(Miltenyi Biotec, Seoul, Korea)& A}&3}e] =}
71-g4 8 AMEZ A8 (magnetic-activated cell sorting; MACS)S F8)5l9ith. LSECse] %+ 3-PE A (%=
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90% ©]’$)E o] &3 FF-32

=

12} Al

77t Azl

3AIZE B 6AIZE A

DAst Al i U

AEE

$-o] GDF15 mRNA®] &S F7}sksict.

AF 6: TA &4

=

Mﬂfﬁfﬁ%'OaaﬁL
:rq nd
A=

zjol= =8 (-AA,

g3t % 7@2}1@

=g 7ol o= 9l

7k - EY U(Mann-Whitney U) AA,
AL Mol )3k A ~ZA-de]~(Kruskal -Wallis) #HA 2 WS &
A} 2~3] o™ (Spearman) 9 %ﬂ‘%ﬁ%(ﬂﬂS?T

T EA #2412 IBM SPSS A WA 20.0(IBM Inc.,

FHste FrtE BAET.
transcription polymerase chain reaction; RT-PCR) ® A A]7F PCR(real-time PCR)

o e B7h= At

£ 1.5 L9 FEH(serum—free) HIA|oAl 4A1ZF b wista, 5w/w)% & EF
serum albumin; BSA thZEit),

tho] AW Q<Y A3+ (homeostasis model assessment of insulin resistance,
RelS Abg3te] NASH == R aAl A

A}

FTWHaE(covariates) O]

= AAskeleh. Fo14d2 P <0.05% Aot

Armonk, NY)& A}-&3te] G~ AT},

S=50dl 10-2010652

T o5 A4
o =]
=

A Ll
Saystel Bu

HOMA-IR) S X

3k el mE GDF15 x5 vl asbolt.
N2 E 2A}E] Y8,

A=)
Sl

200 uM FPEAF / 5(w/w)% BSA &9 2 500 uM ZHEAF / 5(w/w)% BSA &H&

4% Ak

(bovine

F2-(Reverse-

1EAE A e

A X (analysis of variance; ANOVA) =
of o3t 7}o] A (chi-square) 7
Z284 ujsEgs Alele] #IAE

a

Z4H voluy AxY 3

Zite] 1: NAFLDS] ZF 3y A~HEHY wE 43 5F
3 20 vEbd vRe} o], 1507 9] NAFLD 3hzbe} 4099 xS 2AISIYITh. NAFLD 3Ee AL E3)9
H)et51-2 A ¥t (non-alcoholic fatty liver; NAFL) 729 (A} 65.3%) 3 NASH 788 (\FA} 44.9%) 0.2 FEF
=
X2
=z &

gz NAFL NASH Povalue’
N 40 72 78
FHA(Male), n (%) 17 (42.5) 47 (65.3) 35 (44.9) 0.732
A% (Age), year 54.1 + 13.9 53.0 + 12.1 52.9 + 16.2 0.903
ANA A=A 5= (BN, 24.8 (23.4, 26.3) 27.4 (25.0, 29.5) 28.4 (25.8, 31.6) <0.001
kg/m
%7] 8 (SBP) , mmHg 123.2 + 12.9 126.4 + 13.7 128.8 + 17.0 0.154
o]<t7]1 5 H(DBP), mmHg 77.2 £7.4 79.1 £ 11.4 79.6 £ 12.5 0.529
2] E#MWC), cm 87.1 (82.0, 93.5) 92.0 (87.6, 99.6) 95.1 (89.1, 103.6) <0.001
F =" (Diabetes), n 5 (12.5) 25 (34.7) 32 (41.0) 0.003
(%)
289 (Hypertension), 15 (37.5) 33 (45.8) 46 (59.0) 0.021
n (%)
AE F5 T (Metabolic 14 (35.0) 45 (65.2) 61 (79.2) <0.001
syndrome), n (%)
W7 Obesity)'. n (%) 16 (40.0) 55 (76.4) 65 (83.3) <0.001
LS. n (%) 2 (5.0) 13 (18.6) 26(34.2) <0.001
ALT, 1U/L 22.5 (13.3, 34.8) 28.0 (22.0, 45.8) 59.5 (36.8, 108.0) <0.001
AST, 1U/L 25.0 (19.3, 37.0) 28.5 (22.0, 34.8) 54.0 (35.8, 80.3) <0.001
H a9 (Plt). x107/L 228.4 + 44.7 242.5 + 62.3 218.6 + 61.1 0.046
R (Albumin) . mg/dL 4.1 + 0.4 4.2 + 0.3 4.3 + 0.3 0.022
HbAlc, % 5.7 (5.4, 5.8) 5.8 (5.4, 6.5) 6.2 (5.6, 7.0) <0.001
g ZFe AT =(Triglyce| 94.0 (71.3, 127.0) 145.5 (106.5, 192.0) | 142.0 (107.0, 191.8) | <0.001
ride), mg/dL
LDL FdxHE 109.3 + 34.0 103.7 + 33.6 108.2 + 30.3 0.602

(cholesterol), mg/dL
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[0107]

[0108]

[0110]

SS50dl 10-2010652

ASM/BMI 0.73(0.60, 0.89) 0.81(0.64, 0.90) 0.67(0.55, 0.81) 0.005
1@ (Insulin), 7.8 (6.2, 9.6) 10.4 (7.9, 13.2) 15.7 (11.0, 25.2) <0.001
ulU/mL

Q& A3 (HOMA-TR) 2.05 (1.69, 2.54) 2.62 (1.97, 3.55) 4.30 (2.95, 7.86) <0.001
GDF15, ng/mL 0.71 (0.41, 1.22) 0.67 (0.43, 1.07) 1.1 (0.65, 1.83) 0.002
A3} @A (Fibrosis

stage)

0 23 (57.5) 24 (33.3) 4 (5.1) <0.001
1 13 (32.5) 42 (58.3) 24 (30.8)

2 2 (5.0) 2 (2.8) 27 (34.6)

3 1 (2.5) 4 (5.6) 9 (11.5)

4 1(2.5) 0 14 (17.9)

ol el ASM/BMI, ‘A&WE
)

g 5 Qo]
B4 Afet FHsA

R

71 3 204 F1E 4= 1% o], NAFLDS
b Edllxolujo]=(Alanine Transaminase; ALT) % o}A~TEX Edl~olujyo] = (Aspartate Transaminase;
ARBAS HARYTHCBL = 25kg/m, U FERAY 202

A E (National Institutes of Health Sarcopenia Project) Aol w2 A < 0.789 2 oJA] < 0.512

c e A (HOMA-TR) ¢ ¥

Tk BMI, sl2] =, dE 23(

P, ade ¢ k), &

=

o)

% S04 t-test EE Mann-Thitney EAEH2E; W58 W] gk vto] A

, NAFLD #z}(n = 150) & %34
oF& NAFLD 3hAtr) folshAl vt

:
& ¥y 9 FAs 3

# 3

F0-2 F3-4 Pvalue’
N 123 27
A (Male), n (%) 73 (59.3) 9 (33.3) 0.014
A2 (Age), year 50.7 + 14.2 63.1 £ 9.9 <0.001
AR AEEA BN . ke/n 27.7 (25.2, 30.6) 27.4 (25.6, 30.0) 0.959
F%71 94 (SBP), mmHg 127.3 + 15.6 129.2 + 15.2 0.561
o] £+71d < (DBP), mmHg 80.0 + 12.1 76.4 + 11.0 0.156
32 =8 (WC), cm 92.8 (88.6, 100.5) 93.8 (89.0, 102.7) 0.459
2 (Diabetes), n (%) 40 (32.5) 17 (63.0) 0.003
a8t (Hypertension), n 57 (46.3) 22 (81.5) 0.001
(%)
AL Z3% 3 (Metabolic 85 (70.8) 21 (80.3) 0.303
syndrome), n (%)
19 Obesity)'. n (%) 98 (79.7) 22 (81.5) 0.832
LSC. n (%) 30 (25.0) 9 (34.6) 0.315
ALT, TU/L 40.0 (25.0, 75.0) 46.0 (28.0, 85.0) 0.492
AST, 1U/L 34.0 (25.0, 58.0) 53.0 (35.0, 75.0) 0.003
a9 (Plt). x107/L 239.0 + 60.3 189.2 + 57.7 <0.001
5w (Albumin), mg/dL 4.3 £ 0.3 4.1 £ 0.2 0.028
HbAlc, % 6.0 (5.5, 6.4) 6.7 (5.6, 7.8) 0.005
Az Z M =(Triglyceri 144.0 (112.0, 192.0) 121.0 (82.0, 197.0) 0.136
de), mg/dL
LDL | ~HE 108.6 + 32.2 94.2 +28.2 0.037
(cholesterol), mg/dL
ASM/BMI 0.77 (0.61, 0.88) 0.61 (0.54, 0.76) 0.008
o1& W (Insulin), ulU/mL 11.3 (8.7, 15.6) 19.9 (12.5, 24.5) <0.001
&Y A& (HOMA-IR) 2.97 (2.21, 4.35) 5.10 (3.98, 7.91) <0.001
GDF15, ng/mL 0.73 (0.52, 1.24) 1.81 (1.01, 2.17) <0.001
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[0112]

[0114]
[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0127]

[0128]

[0129]

[0131]

S=50d 10-2010652

B4 Afshe dudd 18%, 2 Jdad A, w2 ASW/BMI(P: 0.003, 0.001, <0.001, 0.008)¢] %=
A5 o3 Ad BAS HYgo}, &7 S} BIISHE fold A9 #AS Holx kth(BMI =25 ke/n,
2“]% PR ALY AT ZZAE(National Institutes of Health Sarcopenia Project) Ao w& WAl <
0.789 % o4 < 0.512 ol Fe] ASWBMI, "9 Wkl thE ANOVA = Kruskal-Wallis ®l2E; HFF ol
gk Jto] Alw A4).

Avd) 2: GDFI5 X9 AA4 Aftste] B4

471 & 2] ©J8t¥ GDF15 7%= NAFLDO] A8 FF o] wel {5t F71ekltt.

T laolA g 4= gl5%o], NASH ¥k tlZa*(No NAFLD) i NAFL AR U §-9847 ¥ GDF15 £X&5
e T

W = 1ol A Eeld 4 gl%ol, GDF15 4219t WS T3] Jd#de iAok (P = 0.202)

= lc B el &E1e 5 9ol €3 GDF15 A= F4dW/d (ballooning) (Spearman's p, 0.200; P =
0.006) % 7+4% A5 F5%(Spearman's p, 0.271; P <0.00D)°l wpe} fF2l5HA Z71sSit).

= leold &elst = %ol M3 AxE ¥H GDF15 X9 F23 A# #AA7F ARk (Spearman's p,

0.337; P <0.001).

&= IfolA &l 5 91% 1, A3 Afrstel st Akl F3 R Fds 2284 &2 tidAl Fo WA F2

o} mjmsle] F93HA FL GDF15 X5 B TP <0.001).
Ao FH GDF15 +219F NAFLDS] A1 S5k Atolol] Alet2] Addo] glas ERIE 4 glon,
Taq ds, TN A ARt SR & AuaATE d5s S91E F gl

%204 B3 4= Qlel, W x4 3pehA Ao wheh g1gh wlel] oJstd, k= 2hE EAIEE WA A
5yt i Abe] grellAe] GDF15 2E gk, = 2b, 2d B 2f® FAHA AP AFsrh e

%2 dte
GDF15 =A17F AP AF3H(=F3)et =

AALZ YR TE 73] Alele] g3 A7 sk
= 3aolA g 4 9l%e]l, GDF15 X9k b A= ko]l fog ko] A AV JdSS AT
(Spearman's p, 0.525; P <0.001).

So2, GDF15 A& 4719 T (quartiles; Qo2 EF3Ah Q3 e 244 71 +e &3 71 =& 7
olty, == Afsly SHELS 27 Q1, Q2, Q3 2 Q4oA] 2.2%, 8.2%, 8.5% = 41.7%2HP <0.001). GDF152]
7V =2 7(Q4; GDF15 47A] >1.52 ng/mL)+ A3 AFstet #Ho] Ut (unadjusted odds ratio [OR],
10.56; 95% confidence interval [CI], 4.35-25.60; P <0.001).

Z3}d] 3: NAFLDAA A-f-3le] AAZA AAZA 9 GDF15 &<l

¥ GDF15 <Fxlol ofal A3t xde] 93s olSah= o] NAFLD ghafoll A nt Algha oz 7 gk 21914 ¢] o

w

=

et

B>

r’l

I
Ml e fo

I 4
NASH Advanced fibrosis (=F3)
NAFLD (n=150) OR (95% CI) P-value OR (95% CI) P-value
ZA A 1.79 (0.85, 3.76) 0.123 9.18 (3.65, 23.12) <0.001
tpo], 48 x=A 1.94 (0.88, 4.27) 0.099 6.39 (2.35, 17.39) <0.001
g 29l ] 1.95 (0.88, 4.31) 0.098 6.39 (2.35, 17.40) <0.001
oHg wdl 2 1.87 (0.82, 4.27) 0.135 6.56 (2.20, 19.61) 0.001
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[0133]

[0134]

[0135]

[0137]
[0138]

[0139]

[0140]

[0141]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0151]

[0152]

[0153]

[0154]

S550dl 10-2010652

CpHe wd 3 1.36 (0.47, 3.96) 0.575 5.48 (1.71, 17.59) 0.004
oA 2l 4 1.53 (0.47, 5.02) 0.480 4.39 (1.08, 17.90) 0.039
g 2d 5 1.36 (0.39, 4.75) 0.630 4.27 (1.04, 17.63) 0.045
Q49 GDF15 2= ito], A, BMI, &9 Aejol wel =AE s =@ (Multivariate model) EA1o|A &
ogust AHE FX e A ARk, ¥, Gaw, AST 4], 4% £, 45U FXE U

ol&Ed A 9 F7F 2L GDF15 X1k JadAgd 73k Alole] Aol TAA Fode vet
Wk, g xdos ) Q49 GDF15 =X+ NAFLD thAkzb = NASHY] 2 9dzt= dxmido] gict.
2

vk, GDF15% LSMM 3 Qlsa® Aol tigh =4 Folli= NAFLDS| & Alfstol] SH2 24 1A= 7]
o

= v
e AL HAE 5 Atk
dite] 40 I 5o AP AR3 FHE e FEEA
GDF157} Ty ol #AIRle] W& it AR d&Fe vd 5 d=A AT

boll A glgk 4= Ql5%ol, GDF15 FAE5 47He] o= o] S3F £4% Ay A3 dste] T5&=d

= el e uidA 5, AW Afskel FHES Q48] GDF15 Aol sidshs 4 54.2% lar, Ql
WA Q39 GDF15 2]l dlddle= Aol 12.1% E3318ith. 53] GDF15 4x17F Q4o sdste= o‘?‘ tﬂ s
= @AM R S5 Astel sidshs EC] 31.3%% YERR e, o= Q1 WA Q3 siFdsk= GDF15 ¢
AE Ad ¥ Fay gake] fE=e] s Adrst A AP0 69 o) s YERITHOR, 6.72, 95% CI,
1.50

o

= el dAIRlel GDF1S =xeh #-s WY AR3 FHELS NAFLD  wollA 29.8%(17/57),
Vi

10.8%(10/93) A TH(P = 0.003, 7}o] A& #HA).
A3 5: GDF15 X @o 93 LX-2 A XA AH/3

T 4a0) A geler 4= 9o, rhGDF15 Aol & LX-2 AZolA o-SMA 2 ZF2+7A 1(Collagen )3} &S 7]
& A3 A Bdo] FUFeRAAL, M AbHdl= S WA A kT
= 4b°ﬂ/‘1 golgd ¢ 9o, WAEZE (immunoblotting) @ w7 A 2 W3 F(immunoluorescence) A
o el gelal A}t 1247 FoF GDF15E A3 A% A stagz yehus 323 o] o-SMA7F H=&
S eI

4eoll A gelst 4= 1ol GDF157F 917t ZhA|Eo A SMAD2 2 SMAD3S] <14k3lE Z7iA7l o =4 AF3s

= 4dolA Eeld 4= o], GDF159] A el+= 13} ZFA Eo A SMAD2 % SMAD32] Q1AH3}S sk zdsto=xn A

GDF15 Az & 12 A7k olulel o-SMA X7} Z7}8k9lar, SMAD <Q1AHsl= 3A17E olul® i whE A
FreE vk, GDF15 A7 & THAxE &4d3st 2 Afsel sa3 9% Aoz ezl SMAD2¢} SMAD32] ¢!
A&7 Z71s e 24 GDR157F Q17 THAIES A8 7] 2

Azzell gk GDF159] w74 A=
ek 7] wkgel #old = lEs AAREIG

Ao 6: BU|EL Ao W GDF15 mRNAY & F7}

GDF157F LSMMell #AIgle] R aiAd Adfstel A=A d&S vd § A=A A6, g4 d4e f535
= AoR &z EEAS AN A7 H &7F ojEX o R g thE GDF15 mRNA H&E S H7lsksitch.

=

2 i

— "l

= d37h 19lar, HSCsollA = Zm|EAF 200
oA = 2. 2y FH AEo A=
W2 folatA F71ekd (P = 0.004).

= 5helM BT F qlFe], BUIEM Ael 6A3F B3 F AL HSCsolH S GDFIS mRNA WA o) A

= bacl M BRIk 4= Qlkel, EWEAL A A Ao
ulS AEe3lE 4 GDF15 mRNA 2§ FEo %
ZEAF 500 uME



[0155]

S=50dl 10-2010652

Frol@ Wk AT, T3 AElAe] GOF15 nRNA WAL =4k 200 Wi AelF A4S 2,50 Fvhelelw
(P =0.009), ZHELS 500 uM H2]st A9 1.5 9] S7F8IATHP = 0.032).

Ao, FAuEAS A H9 Ty oA GDF15 mRNA & ZFS S7HA1Z 4 3
[ez]
-

= A & gelsslon, o
T GDF159] 2ot 257 bl 9o FaaArt slv= AS ovdi.

dlo

=35}
EWIa
| P =0.010 |
& P=0853 P=0.001
g | ! L
= ;
£, ,
Ty v
Vi ’ v
Y
8 v ‘0‘:? 'ﬂ‘r'
2+ v Yvvy ‘!;,l'""!f"
‘F“.T b 1“7':‘."
v
v '1':'1 Yov' ¥ v !%!
< A >
N )
& w ¥
%'U'
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Ed1h
P =0.202
3-
a0
E
o
E 2-
w0
I
()]
&)
1 -
0.-
AN L
4 o ,,_;53’ 7°
Steatosis grade
EHIc
4- P =0.006
-y
E
£
Ty ]
v
g *
Qo
1-
D-

0 1 2
Ballooning
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3. P < 0.001

1..
U-
0 1 >2
Lobular inflammation
Ed]le
31 P < 0.001

FO F1 F2 F3 F4

Fibrosis stage
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P < 0.001

F0-2 F3-4

Fibrosis stage
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s=s4

—
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k1
g
S

No diabetes T/

Prevalence of advanced fibrosis (%)

Diabetes
E%4a
LX-2
rhGDF15

- 3 6 12 24 48 (h)

E'- - . rae Collagen 1
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. 8 7 GDF1521.52ng/mL
/ GDF15<1.52 ng/mL



rhGDF15

48h

24h

12h

}Sy230H
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rhGDF15
3 6 12 (h)
p-SMAD2 (S465/467)

p-SMAD3 (S423/425)

=

SMAD2

SMAD3

Actin

-
=

k1
N2
&

Primary hepatocyte
rhGDF15
3 6 12 (h)

p-SMAD2

p-SMAD3

SMAD2

~ll
[ 42)
=
2
o
@

Actin

| o
]
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EDb5a
31 GDF15 ‘
1 Vehicle
5 : 1 Palmitate 200 uM
% 24 B Paimitate 500 uM
S
»
@
T 11
o |—L| ﬂ I ﬂ H
L
O | ] L} L
Hepatocyte HSCs KCs
Palmitate 3 hrs
EH5D
3- GDF15 + ,
T 1 Vehicle
g 1 Palmitate 200 uM
§ 21 . B Pamitate 500 uM
S
x
@
T 14
_o ﬂ ﬂ I ﬂ ﬂ I
(1
0 L] L} L]
Hepatocyte HSCs KCs

Palmitate 6 hrs

P

<110> Industry-University Cooperation Foundation Chungbuk University

<120> Composition for predicting or diagnosing liver disease and method
for predicting or diagnosing using the same

<130>  PN170184

<160> 1

<170> KopatentIn 2.0

<210> 1
<211> 114
<212> PRT

_25_



S50l 10-2010652

<213> Human GDF15

<400> 1

Ala Arg Ala Arg Asn Gly Asp His Cys Pro Leu Gly Pro Gly Arg Cys
1 5 10 15

Cys Arg Leu His Thr Val Arg Ala Ser Leu Glu Asp Leu Gly Trp Ala

20 25 30
Asp Trp Val Leu Ser Pro Arg Glu Val Gln Val Thr Met Cys Ile Gly

35 40 45

=2

Ala Cys Pro Ser Gln Phe Arg Ala Ala Asn Met His Ala GIn Ile Lys
50 55 60

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

65 70 75 80

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

85 90 95

Gly Val Ser Leu Gln Thr Tyr Asp Asp Leu Leu Ala Lys Asp Cys His
100 105 110

Cys Ile
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