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Figure S1. High dietary fructose drives the development of MASLD

(A-B) Dynamic changes in average water intake and average food consumption in mice; (C) Hepatic
lipid content; (D) The immunohistochemical staining of liver (magnification 400 X) for F4/80 and
CD68; (E) Levels of hepatic I1L-1p, IL-6, and TNF-a; (F) Serum levels of IL-1p, IL-6, and TNF-a.

ok ok

The quantification data are presented as mean + SD. »<<0.05, “p<<0.01, **p<<0.001
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Figure S2. High dietary fructose promotes the progression of MASLD

(A-B) Dynamic changes in average water intake and average food consumption in mice; (C) Hepatic
lipid content; (D) The immunohistochemical staining of the liver tissue (magnification 400 X) for
F4/80 and CD68; (E) Levels of hepatic IL-1p, IL-6, and TNF-a; (F) Serum levels of IL-1p, IL-6,

and TNF-a. The quantification data are presented as mean + SD. “»p<<0.05, “»p<<0.01,

EETS

»<<0.001



= c
5 an FPC MCD 9 1.5+ -
2 0
g k% o o
o
% 3 o ! 5
L4 1 P 1.0
= . ! ns Z o3
4 1 4 ©
£ I E
g ! 8. 0.5+
3 : 3
3]
.g 1 °[o 2
3 — g 0.0-——T—
14 ! x Q x & N
| 00{‘ é\c_, (}§' &
! g &
& &
¥ g
O
&
Qﬂ

Figure S3 Expression of USP2 in different animal models and liver cells

(A) Relative mRNA level of Usp2 in the liver between FPC and MCD model mice; (B) Relative
mRNA level of Usp2 in primary hepatocytes and Kupffer cells isolated from wild-type mice. The
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quantification data are presented as mean = SD. “p<<0.01, **p<<0.001
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Figure S4. Fructose increases lipid accumulation and USP2 expression in AML12 cells



(A) The cell experiment flowchart; (B) The TG content of AML12 cells; (C) The Lipi-Red staining
of AML12 cells (magnification 200 X), the bottom panel figures are amplification of the upper panel
figures; (D) The ORO staining of AML12 cells (magnification 200 X)), the bottom panel figures are
amplification of the upper panel figures; (E) The levels of IL-1f, IL-6, and TNF-a in the culture
medium of AMLI12 cells; (F) The immunofluorescence for USP2 in AML12 cells (magnification
100 X); (G) Relative mRNA level of Usp2 gene in AML12 cells; (H) Protein blotting of USP2 in

AML 12 cells. The quantification data are presented as mean £ SD. “p<<0.05, “»p<<0.01, **»p<<0.001



A

Primary hepatocytes B Primary hepatocytes E AML12 cells F AML1Z cells
0.20 =1 Vector E 100 F Vector 0.3 Vactor g 100 Vector
£ £ T
= OF 2w == OE = = oE 2 7o = OE
= *E —_ =
08 T E HI S 02 g "
K] H — 2 £ '
10 10
E ot 8 20 E S 10
5 t s @ 01 H
o ] V] ]
4 B 2 8
0.05 E 1.0 g 05 _
g ot 'I| ﬁ g‘
0.00 @ 00— —T —T 0.0 G0 T T T T T T T

Vector OQE IL1B L6 TNF-o Vector OFE IL-1p IL-B TNF-a

C Primary hepatocytes D Primary hepatocytes G AML12 cells H AML12 cells
06 = Vector —El 100 B Vector 025 = Vector jf_' 100 =1 Vector
= KD g 70 = KD 0.20 KD g 70 KD
T oa _ £ o4 I H =) g H
2 £ 3 0415 2
H € 1 | B £ 5 1wl
E o 20 E 010 S 20
Qo2 E 1.5 © g E 15
2 1.0 0.05 g 10 -
g os = g 05 H
0.0 2 oo 0.00 @0 T T T T T T T
Vector KD L8 L6 TNF-o Vector KD IL-1B L6 TNF-a

Figure S5. The effects of USP2 overexpression and USP2 knockdown on untreated hepatocytes
(A) The TG content of Usp2-overexpressed primary hepatocytes; (B) The levels of IL-1f, IL-6, and
TNF-a in the medium of Usp2-overexpressed primary hepatocytes; (C) The TG content of primary
hepatocytes with Usp2 knockdown; (D) The levels of IL-1p, IL-6, and TNF-a in the medium of
primary hepatocytes with Usp2 knockdown; (E) The TG content of Usp2-overexpressed AML12
cells; (F) The levels of IL-1pB, IL-6, and TNF-a in the medium of Usp2-overexpressed AML12 cells;
(G) The TG content of AML12 cells with Usp2 knockdown; (H) The levels of IL-1p, IL-6, and TNF-
a in the medium of AML12 cells with Usp2 knockdown. The quantification data are presented as
mean = SD. “»<<0.05, “p<<0.01
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Figure S6. Fructose induces steatosis and inflammation via USP2 in AML12 cells

(A) The cell experiment flowchart of Usp2 overexpression in AML12 cells; (B) The mRNA
expression of Usp2 gene in AML12 cells; (C) The Lipi-Red staining (magnification 200 X)) of Usp2-
overexpressed AML12 cells, the bottom panel figures are amplification of the upper panel figures;
(D) The ORO staining (magnification 100 X)) of Usp2-overexpressed AML12 cells, the bottom
panel figures are amplification of the upper panel figures; (E) The TG content of Usp2-
overexpressed AMLI12 cells; (F) The levels of IL-1pB, IL-6, and TNF-a in the culture medium of
Usp2-overexpressed AML12 cells; (G) The cell experiment flowchart of Usp2 knockdown in
AMLI12 cells; (H) The mRNA expression of Usp2 gene in AMLI12 cells; (I) The Lipi-Red staining
(magnification 200 X ) of Usp2-knockdowned AMLI12 cells, the bottom panel figures are
amplification of the upper panel figures; (J) The ORO staining (magnification 100X) of Usp2-
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knockdowned AMLI12 cells, the bottom panel figures are amplification of the upper panel figures;
(K) The TG content of Usp2-knockdowned AMLI12 cells; (L) The levels of IL-1p, IL-6, and TNF-
a in the culture medium of Usp2-knockdowned AML12 cells. The quantification data are presented

as mean = SD. "p<<0.05, “p<<0.01, **p<<0.001



O

Relative Usp2 mRNA expression

“

Relative Usp2 mRNA expression

=
2

7 25

H =
£ 20 ok =
o Ay
=z dkk

Z 15

£ -~

5 qpd —

£

S os

2

2

2

kS

a

4

ek

@ o @
o e X]
e o o
e o -1

A
@o’o
¥,
O,

1.5+

Pitd

0.5

L&
&8
4(1

Hkok

'$<0.001

Relafive Hsd11h7 mRNA expression

= - a N
in o n -

o

Relative C/ebpa mRNA expression
=)

Relative C/ebpa mRNA expression
bk
=

C

Fr - + - +
FFA - - + +

C/EBPO [P »= o= gu g = +~ «= + g m oy 38kD

MB-HSD1 || - ¢ - -~ d
A
&
E c}o‘x xQQ&
4@ o«'

% USP2

@ 2.5 "k

< C/EBPa

DE: 1.5

3o 11B-HSD1

"9-, 0.5

ol

goo— 1 ACTIN

3 &KL

14 & &

4"(}‘

s USP2

(=3

: AR

z 10 C/EBPa

£

3

3 05 11B-HSD1

H

';%”-" ACTIN

= L&

&

L
%

32kD
42kD

45 kD

38 kD

32 kD

42 kD

45 kD

38 kD

32 kD

42 kD

Figure S7. The function of USP2 depends on C/EBPa/ 11B-HSD1 in fructose-stressed AML12
cells

(A, B) Relative mRNA expression of C/EBPa (C/ebpa) and 11B-HSD1 (Hsd11b1) in AMLI12 cells;
(C) Protein blotting of C/EBPa and 113-HSD1 in AMLI2 cells; (D) Relative mRNA expression of
USP2 (Usp2), C/EBPa (C/ebpa), and 113-HSD1 (Hsdl1b1) in Usp2-overexpressed AML12 cells;
(E) Protein blotting of USP2, C/EBPaq, and 11B-HSD1 in Usp2-overexpressed AML12 cells; (F)
Relative mRNA expression of USP2 (Usp2), C/EBPa (C/ebpa), and 113-HSD1 (Hsd11b1) in Usp2-
knockdowded AMLI12 cells; (G) Protein blotting of USP2, C/EBPa, and 11B-HSD1 in Usp2-
knockdowded AML12 cells. The quantification data are presented as mean + SD. p<<0.05, “p<<
0.01,
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Figure S8. The effects of cortisol on lipid accumulation in hepatocytes

(A) The Lipi-Red (magnification 200x) and ORO staining (magnification 200%) of primary
hepatocyte; (B) The TG content of primary hepatocytes; (C) The Lipi-Red (magnification 100x%)
and ORO staining (magnification 200x) of AML12 cells; (D) The TG content of AML12 cells. The

EELS

quantification data are presented as mean + SD. »<<0.05, “»<<0.01, *»<<0.001
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