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HAES FAaAE Bow geldnt. Ho-1e AAEdstE Fxlske o2 4eA e heme @ AS &
AAA AAERE AT 5 ATk EF H-1S AT4 AIEARIGE] A oAlstel 9% WS Fo

Fe AoRE delA 9

HO-19] W& o] Wnt/B-catenin A& Ao Folel= Aoz delx glon, dAsE B-catenin AAIAAE A
WA E R3] A4=A 9l HARCIAFCl PPARYy @ C/EBPa & AIste] AWAXEIES 245t Aoz dHA
vk, Zejme B oano] uteh, ADWE IPIISWIK) i AAUE 2(FSVWPSPK)9] obul il A= o Fof]
HAefol= HEE st HO-1 2AL 53t B-catenin® A3 (FolF) 2 HO-1 AsfAl AHzlol 3 p-
catenin®] /gl JFS v Xrh= Ho|rt.

ol uwhal WA ERESE Tgol A g 2 FEFO] = (PIISVYWK 2 FSVVPSPK) Aol <3k HO-1<]

H
H2 Wnt/B-catenin®] FA3E FEH ol AWAERSI| HEHQd HAIAE 2Adte] XA i}
AAet= oz B 5 3l

il
ok

1_4

Aol et ]‘ﬂ“ﬂﬁ‘dﬁ} Ao A kel 2] FeRe] =(PIISVYWK 2 FSVVPSPK) A 2lel] €] gk HO-1<]
p-AMPK ¢} 5“45} 8}‘31 ol A= %730}04 APGA| A A o] A S AAehs AR &
r
[

;O
v
a
=
X
y PE
la)
£
rlo
> 3
e
T
fol
—
@
G
)
-
=
5
1_,ﬂ

2(FSVVPSPK) 9] o}m=2t A gz o]F oz e}

oy nE R
ol
rlo

(1t
i
Ho
fol
oX,
S
o

= iy

o] 9it}.

2 Ao mE AWAEES gA§ 2AAES AYAHEESE At a7E 9 5 o 7E HTAEAY
288 gue = 9 vinke] AT X 5E e v FeE ofs 2AdEE &§o] JHssitt

2 o] o8 ZAEL §E Jhee BAE 2T ¢ k. FEH o= & vhee HAE 2= A
Rl 2AES AT EE HATY A 7 AFY 5 Uk AASE Aol e Agste FXA, T
A, AFA, A, S84, AMSEEA 59 A e FFAE St ZAEY. ATRAE 9% 1Y
AAd = BASA, A, BPGA, BEA Fol 2T, ol RFAAE 3 o] s E ok 3t
U oolide] HgA oF EW, AR, kLS, S22 (sucrose) EE %}Ef?_i:(lactose) AHE T 49
ZAEY. ATFAE A AGAARZE dgA, HE&AA, 74, AHA Fo] AFE=d £3] AHEE= O
SIMARl =, A= A ol9d o 7R F A, & EH %% A, A, WEA, BEA Fo] 23
T Uk, AAFREAE 98 AAE HaE &Y, v, dEA, §A, FAAZAA, FHAVE £3H
oh. A EA, dESARE TRdAE "(propylene glycol), % g ZFEF, SYH 24y #e 4
B4 718, dEgHolES #E FAF JlEd dzHEZ Fo] AMgE § . FHAY JAERE P&
(witepsol), PIAZF, Ef(tween) 61, 7171941, &%, =24 gd o] AH&E 4 9o,



[0039]

[0040]

[0041]

[0043]
[0044]
[0045]

[0046]

[0048]

[0049]

[0050]

[0052]

[0053]

[0055]

[0056]

SIHS3 10-2022-0085164

wowel ofsl 2gRE A, BAl, A, YA, AEA, A, WA, FA, APA, BFE 58,
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som FET P oA Aol A8 A FeA Fe/NY e AR AR FRE G 9
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e)E o] &383itl. 24-well plated] AE7} 70-80% confluentdt JE)7} H S u HElo|=E I A3
T 24 T 48AMFF Tl 1 mg/mL MIT 848 H7F8FATE. 4A13F 59t incubatorol Al Wit & wix|E A A5t
A% formazan< DMSOO| ¢ 540mmoll A SHE=E SAHSS T},
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d0 gdoz A7 &
=9 ??i w73 (DMI6000,
El3

3 microplate

2 1A B9F ARoA nA4E the 60% ol AT EFLR AHsgrt. 71w the 0il Re
St AEE dA% & FRTE 23] A8 %{}"S§7Vﬂ¢°ﬂ/ﬂ A v ax—q. o|m A &=
Leica, Wetzlar, Germany)gi golsldt. AW F

reader(Multiskan GO, Thermo ScientificTM, Waltham, MA, USA)E o]&£3}e] 500mmollA SFE=E F5AH3] A
A=

A\ B3] A (lipolysis assay)

HEpo] =(PIISVYIK B FSVWPSPK)E 7 &<t Aeld 5, AxdA e AR (Sigma-Aldrich)el wheh f2] =24l
& A% (free glycerol reagent)& AREste] Wik wix|= o] fe| SAE WESs A8

ME N FAAkAZ(reactive oxygen species, ROS) &3 &3

FEFo] = (PIISVYWK 2 FSVWPSPK)E 79 <t A2 3+ 3 HBSS M E ] ¥< 20 pM DCFH-DAZS Ao H7} 3
oS 37ColA 202 & Hlssltl. Al J] ROS+= 485 % 528 nme] 0471 9 WUz gF A=E 4518
t}.

Fst ax 84 53

MEFO] = (PIISVYWK 2 FSVVPSPK) = 79 &<t *2]3F &, RIPA buffer(Sigma-Aldrich iit)E AF&3}e] AXE &3
BS FE33 ols AE &2 E3E o] 9= catalase(CAT), glutathione peroxidase(GPX) % superoxide
dismutases(SOD) 9] &AS A &AM Cayman, MI, USA)S X uia} %@5}9&\3}.

934 AolEH 57

FEFO] = (PIISVYWK 2 FSVWPSPK)E 79 w<F Ag3k 3, wieF w0 &5 A54 Al |E7MA(INF-a, IL-6,
IL-1B)¥ AZAHGE Healthcare)®] X3l uwa} =43}

WA P

FEFo] = (PIISVYWK 2 FSVVPSPK) A ¢ F, FUISVIMNEE 4 6 FHEFLHNER 108 < A o
S 0.1 % Triton X-1002.2 10 ¥ F<t FHAFC. 26 2EH dHETS ALg3Fe] 30%-7F blocking 3 3 Nrf2
L= B-catenin FAS *}&8}04 AT A 2477F 5<F wjoF 3F ]S Alexa Fluor  488-conjugated secondary
FAE Agste] 1A1F <t sl 2 10 5 2 pg/ml Hoechst 333422 oz A3, 3 4l
T 8% dvd (Leica)s ARSI T3

Western blotting

HEFO] = (PIISVYWK % FSVWPSPK) & 79 §¢F M2 dk § RIPA bufferg o] &3} HlEE o3 § o
23l AeFslth(Pierce BCA assay kit, Thermo Fisher Scientific, MA, USA). TaFo] whidS 10% SDS—
PAGEZ o]&3lo] £23F 3 PVDF membrane® ZTH. 5% skim milk® blocking 3 lx} A= A2l gh
ol overnight3}tl. At 22 FA S A ste] AolA  2-3A1F HESA7l & ECL(enhanced
chemi luminescence) assay kit (Pierce Biotechnology, IL, USA)E ©]-&3}o] PVDF membrane Ao whalzs A

e
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AAEES FAoA Zauld §d Helo|=yl A FA o B vX= d3

AAjeo] Alg® T3 d R HEelo] = (PIISVYWK 2 FSVVPSPK) 2] FFAE7IAIEe] HE AE] v o
S =A% AF WEepo]=(10-100 pM) el Al e MFEARE vehfA] gt E3dwd &7 Felo| =7}
AAERS A E S 2AE7] Y SHAENAE ARAER 2E31E o Yehdes AEy A

= 1S B ool o AAjee] whel PIISWIK 2 FSVWPSPK flElo| =71 F2rdE 7 M) A A E R Al A
4 g AW Baol vHE TS =Asm Yk E 19 AR AT A dud ARlelx, = 19 BE A
T A%, =19 = f 2EUAE Fe depan

%19 A % B FESW, 219 Bk Aetol=sl T FehlAE Aeld Ax FebuiAw Qe ALt
wate] AW GAol AAF ALBS & AT, EH ® 1] 02 FESW, Pel= Aelol 9@ Ay
a7 A B2 oloX =4 &1 A3 HElol= ATl AW &l wE f2] SEAEY Aol &
Here s,

AR 2

AN FES BA A FHAERA Ff fAeo|=rt HARIA g A4k AA g B3 il Wy m A=
A

Adipogenesis TAFA=7IMEANA AATA E (preadipocyte)7F 524 B E3t¥ = RS AAH A5 AW
AlE(adipocyte) Z HE HAESE 9ulsty, o] IAHo|A peroxisome proliferators—activated receptor y
(PPARY ), CCAAT enhancer-binding-proteins a (C/EBPa) % sterol regulatory element binding protein-1
(SREBPL) 59 Akl el olal A 44 2 el wholshs Qo] gEol dojvrh, ek  wy
M= F3dumd  f ElO]=(PIISVYWK 2 FSVVPSPK)7} A|WAEZEslol] H423  HAARIAHPPAR Y ,
C/EBP a, SREBPL)ol W|x|&= JFES AFIAT.

4 R e BAaEe] wdd vAs S E=AE Aotk & 29 Ax AR 2, =

% ¥
29] B AW AR B Be) Bud A vehdc,

% 28 xS, Helel=E 79 Bok AU A Al 7 ARt gl o] feel= FAe A
Haste] @48 Zolmi AL selstdrt. ¥ WPl Pelols Aol A% AT FY At AN AF
R Ball GBS MAEA 2AS A3} Aeel= Aol ol AW ATl Tolshs Ea FAS L LPL

AAld 3
AGALEE Ao FHEHE 7 Aeo|=7t AFA A EFRQ] B BAMNAF A A= G}

AGAEES Ao A thekst AZA ALO|EFJA(INF-a, IL-6, IL-18) 2 A2k ZE(reactive oxygen

species)o] AQET o5 AWAEES ] T 4ES sk wAAEIH.

£ 38 B owe] o AAdol uel PLISWIK 2 FSWPSPK ebol= Aal7l FhiE7]Axel AAres o)
AolA dBA AelEslel L BHNET ARl AL IR BAS otk E 39 A GFH AbolEd
9 R, = 39 DB A BHNLT(AMD AR L A Urhith. % 32 FxsY, Bekels A

15 934 AelEse @ @ A3k el et AgAERE Aol YA

= g qt s
EgEg AoEslel W BRALFS AHAL AATE & F Atk

—

AAd 4
AGA LTS A FEEHd {3 fAetol= 2|7t Ho-1 BEH 3 AARIA SASto] w2= 3

2 g o] sgtol= A7t XA ERS B A HO-1¢ WEe] mXE J3FS FAlEITE. & 45 B odH o
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[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0108]
[0109]

[0110]

[0111]
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ol Aol whe} PIISVYWK 2 FSVVPSPK $lElo| =7} &7 M2 AWAEZES 4o A] HO-1 w8 2@ A
ARIRE EAdslol| mX= FES EAISE Aotk & 49 AE HO-1 @&, X 49 BE AARIA Nrf2 43 E
2=

= 4% gxatwl, Weols Aol olsA Ho-1 B wde] T (control) 3 laste] WA F7hekel
0-1 wdol Bag AAANri2)e] BYSH(HolE)7t Doliks AL HAsginh. oled@ At Peol=
o oI HO-Lo] WHle] AMAEES HgolA BT AFA AolEAel B BYAaE] YHL oAl

r°"

Pepol= Aol o3 H0-1 Tdo] AYAELsE == As SH8k] skl Ho-1 As§#1(ZnPP, 5 u
D& A&kl AAIERS O] dolsh= A F4, AARIA, 954 AlE7kYl, 244AaE A mAl=

AR AL W01 ARAR ARG Ak AR GAol SATE & £ A, £ FolE AT
)

Aepol= Aol osix F7hek e =M=

= 2 2 AT G R Eefel mAl=
FEFE =AIRE Aok, &= 59 A= A @A dvd AR, = 59 B AT A™, &= 59 C= el 2dA
= A%s dehiyg

L 58 Fxshd, WA H0-1 AsfAl A Al A @A vAs dFe AR A3} fEe|= Ao we
=]

1

I AAde A= Fefel= Aol og HO-1 2de] B-catenin®] E43H(FelE) F HO-1 AsliAl Aol o
B-catenin® At n A= g FA}E U

PN
T 62 2 o] A AAde] ma AMAEESE Fgo A HO-1 A A 27t B-catenin &/l W A& <
e EAE Aot ® 6 Fxehd, Felol= Aol o4 B-catenin FAFIAFY] HolEE ST TE A
o2 Uegoy Ho-1 AfAE AYs 43 fekol= Ao gk B-catenin HARRIALS] FHolFo] AAHE
o 4 AT, & FEfel= Ao wE HO-1 &do] B-catenin HARIAL & ste] #Hositie AS & 5
o,
T 78 2 o] o AAde] mak AMAEZESE 3o HO-1 AsiAl A7 AR E R 953 AlelEFL
el Aol H & FEe Z=AIS Fojth. & 7S FFSH, HO-1 AdA Az7F E44AT D AS5A A&
ol Aol WA= FFTFS 23 A} HEo|= Ao JOHH AAHAG AT 2 G5 AelETRI AA
o] gAl T7HEE & F AT o= FEROl= Ao o3k HO-1 wdo] AWAERESE 244 o] Fas o
g e AE G 4 .
Ald 6

EeMd ff fAeto|=of o3k Ho-1 FHo| AAEES Y Fojdte AAIA BH vA= JF

o]%f3 zte] fetol= Ao og HO-1 o] AGAEES] QoA AT FA, SANEE, AT Akl
E7l0l 58 A= Aow FoFdrl, I H0-1 AdA A7k Ho-1 9+d 2 o) w2 X HbA E R3] =
FARJA AARIAL W] M A= IS skt

T8 # e o AAloo] mup AGAEREsE BAeA HO-1 AsfA HE]7F HO-1 B dARIAE hul kg
o WA= s “AF Fojtk. & 8] AE FxaH, HEtol= Ao oA F7FEAY HO-19] o] A
AE A A7 Ho-1 Ldo] ags o & 9‘°it} T3k & 89 BE FxatW, HO-1 AsiAl A7t AL
A} o] WA= G G A HEetol= Aol osf Haw Al 7HA HARIARS] o] HO-1 A A
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[0113]
[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

ZIHSd 10-2022-0085164

AAd 7
23ad {9 JFetol=o &gk Ho-1 ¥ o] p-AMPK/AMPK @] v|X& g3k

HTke oY x] B3y #AHE il Folloltl. AMPK(AMP-activated protein kinase)® & du|wt E4 7t
S 3 A ele® FEWT Qed AXE U odlux] A 2 auer #AHE Fas Ay AMRA 283
1;]_' z‘zel_/\éﬂ%] AMPK= “;3 5}_?,] ]oﬂ o1 7]210 o]/\}g}o}o:] ]H]—)\]— EL/HJ,} igﬂ/\gﬂi 61—}—]12_ cﬂzﬂ%;}'

ANPKe] A& S7HATIE &

= =2
Ae AP FAER, FRAs Fie| 27}, Awe] B-43H(oxidation) FH, 2o
el 4 A, A% s

&3t SO gt e Ao RuHa glo] Hinke ¥FT P, <A™

H o [e) AN i= a1,
AGA, IALF, 95 5 WA 23 A3A4 QLS A% oOFE ¥How F8EH . EI FHT AFE
ub=w | AMPKe] 24 E7) X1 FA| L E-8ho] yholali= AAFQIAF(PPARY , SREBP-1, C/EBPa)e] W&S ofxlsle] |
WA RS JAstE Aoz Yepytr, E3 Ho-1 &dde] shnt a38 st 93k Ho-1 AsiAl 27}

AMPK &g st WA= &S skl

T 9 B ¥4y o AAdel whe} AEAZES g A H-1 AsiAl 227t APK g sl miXe= Jds
EAF Aotk & 98 Fxehd, Helol= APt AWM ERS 3ol A AMPKe] <12k (p-ANPK) S F7HA 7=
Aoz Yehgon, ol H0-19 AsAlE e Al APKe] 9143} 2do] AAHES 35t ol FEho]
= Aol 93 Ho-19] dde] AWAELES 2d 9 AW 28 53 AW FH& A= Fe= B F
=

ol el Axe TS FFAMA F@ Febo] =(PIISVYIK 2 FSVWPSPK) 7k AlBAZ 238 A1 2Helstad
=l ol AAERst sdlA fHerel= Al g Ho-19] T30 wnt/ﬁ —catenin®] @3S Fstr] of
T ALAELE] A dAAE 2dste] AWAERESE AAs I p-APK S Sskel A

Aol AsziE 2 g FEEUd fd fAetol=rb AA RSt deshs HAIAR] PPARY  H
C/EBPa e 2dEE At ALAZAAN LS FHste] Axu Ao A FHS AATSS
Folsict. T A AFHAde] Bolshs wwlAel SREBP-1, LPL, FAS 5< AI3ta} Ao A Bajs %

of o]
ot p-AMPKE 2743t A7 As &

!
T B dyoas A2 B4} targeto 2 st Az el fE) HWElo|=rt A WA R
23} 4ol A HO-19] HHAS F7IAA A AF3s AARIA 2 g whd S ofA|g-S 8RIsksitt.

A PUSVYWK PISVYWK PIISVYWK B c
it F10|;ll:) L (5n‘m—)“ ) _{:0!} 120 - AR 250 %

=1 FswpsPK

%)

%
~
-1
g

g =
°© 2 150
= g
& 5100
E @
2w
WndRed s 0
FSWPSPK  FSWPSPK  FSVVPSPK 0 10 50 100 P
(100M) (50uM) (100 uM) Peptide (uM) LR
=52
3 ot
SN gtﬁé -
N
A o Kb e

PPARY | s s

SREBP-1

C/EBPa

B-actin p-actin I” - -rl
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A 1s s B 60 - SV Cso - PISVYWK
[ FSWPBPK =] F8VWPSPK [ FSWPSPK
- 50 40
: E 40 E
? 2 30 g i
@ = 3 20
3 Fu i
1.0 10
0.0 0o
0 10 50 100 0 10 50 100 0 10 50 100

Peptide (uM) Peptide (M) Peptide (uM)

PUSVYWK FSVVPSPK

S TR — e
100
= 80
50 pt 50 M = &
w
g 40
20
0
0 10 60 100
Peptide (M)
Euq
A Control  PUSVYWK FSVVPSPK

>
@
8

= = som c
E§ — 10 = 300 | w4 20p
H ?; u = 250 | e
§ : . S 200
5 ? S 150
= z = 5 100
£ S & 50
Z P et e e Y
h & st 2 o © @
ee *sﬁcﬂ““i\s“ﬂts*’ﬂ% o ?‘5@“%@5
EH6
PISVYWK FSVVPSPK
Control PHSVYWK FSVVPSPK + ZnPP + ZnPP

H33342

[-Catenin

Overlay
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EH7
140 o == (-} ZrPP 2.0 - o yzoep
120 | == Hmee = (#Zn?P
100 15
= E
£ g0 B 40
[ = )
g o 2
40 = 05
20
0

IL-1p (ng/mL)
9 =2 N oW sk OO

EH8
:’q%-
A & q\\%ﬁ « *z\‘" & «‘5%
HO-1 ‘—- — — . —
B-actin ‘ o
B & ¢a\1;‘::“\ ﬁ & € G“f:
PPARy
SREBP-1 | = - ;
CIEBPa. ::
Practin | e —— — — — j

«ZnPP(5 uM)
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