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Abstract Objective To determine whether autophagy regulates ferroptosis in hepatocytes in metabolic associated fatty liver disease
(MAFLD) via nuclear receptor coactivator factor 4 (NCOA4). Methods LO02 hepatocytes were treated with 1 mmol/L free fatty acid (FFA)
to establish an in vitro MAFLD cell model and were divided into control,model,and chloroquine groups. The effectiveness of the model
was evaluated using oil red O staining and the levels of triglyceride (TG), total cholesterol (TC), aspartate aminotransferase (AST), and ala-
nine aminotransferase (ALT). Western blotting and quantitative real-time PCR were used to detect SLC7A11,GPX4,FTH1,TFR1,LC3B,
LC3-T/LC3- T ,ATG7,and NCOA4 expression in the hepatocytes from each group. Twelve C57BL/6 mice were randomly divided into
control (WT) and model (HFCFD) groups. Mice in the HFCFD group were fed a high fat/cholesterol/fructose diet. Immunohistochemical
staining was used to detect the expression of LC3B,NCOA4,FTH1,and SLC7A11 in mouse liver tissues. Results  After FFA treatment,
lipid droplets were found to accumulate in hepatocytes and the levels of TG, TC,AST,and ALT increased (P < 0.05). In the model group,
the expression of SLC7A11,GPX4,and FTH1 in the hepatocytes decreased (P < 0.05),and the expression of TFR1,LC3-11/LC3- 1,
ATG7,and NCOA4 increased (P < 0.05) compared to the control group. In the chloroquine group , the expression of SLC7A11,GPX4,and
FTH1 in the hepatocytes decreased (P < 0.05),and the expression of TFR1,LC3-1[/LC3- 1 ,ATG7,and NCOA4 increased (P < 0.05)
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compared to the model group. In the HFCFD group , the expression of LC3B and NCOA4 in the mouse liver tissue increased (P < 0.05),

and the expression of FTH1 and SLC7A11 decreased (P < 0.05) compared to the WT group. Conclusion Autophagy inhibits ferroptosis

in liver cells in MAFLD by suppressing NCOA4 protein expression and reducing FTH1 degradation.
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Fig.1 Changes in lipid droplets in hepatocytes after oil red O staining observed under an optical microscope x 200

#1 LO2BF4HBARTG, TC. AST. ALT/KERELE
Tab.1 Comparison of the levels of TG, TC, AST, and ALT in LO2 hepatocytes

Time point TG (mmol/g prot) TC (mmol/g prot) AST (U/g prot) ALT (U/g prot)
0Oh 0.088 = 0.025 0.093 = 0.004 5.982 +0.729 4.016+0.011
24 h 0.297 = 0.007" 0.209 + 0.009" 10.350 = 0.828" 10.090 + 0.385"
48 h 0.414 + 0.008"? 0.326 = 0.007"? 15.040 + 0.952" 16.470 + 0.000"?
72h 0.485 £0.010"2" 0.429 +0.012"-2" 19.360 + 0.759"-% 28.550 + 0.658"2"?

1) P<0.001 vs.0h;2) P<0.001 vs. 24 h;3) P<0.01 vs. 48 h.
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Tab.2 Comparison of the expression levels of ferroptosis- and autophagy-related genes and proteins in LO2 hepatocytes

Ttem Control group Model group Chloroquine group

SLC7ALL

mRNA 1.011 +0.041 0.852 £0.012" 0.647 +0.011"?

Protein 0.323 +0.007 0.221 +0.002" 0.089 + 0.003"?
FTHI

mRNA 1.005 +0.046 0.902 +0.016" 0.614 +0.017"?

Protein 0.561 +0.002 0.421 +0.003" 0.319 + 0.003"?
NCOA4

mRNA 0.998 +0.028 1.130 £ 0.016" 1.494 +0.022"?

Protein 0.422 +0.004 0.621 = 0.002" 0.927 + 0.006"?
GPX4 mRNA 1.006 + 0.038 0.751 = 0.012" 0.688 +0.028'?
TFRI1 mRNA 1.002 +0.033 1.201 £0.015" 4.297 +0.020"?
ATG7 mRNA 1.009 = 0.042 4.187 £0.079" 15.105 + 0.070"?
LC3B mRNA 1.017  0.035 5.052 + 0.083" 20.081 +0.056"”
LC3M/LC3 T 0.222 = 0.005 0.327 +0.006" 0.525 + 0.006"?

1) P <0.05 vs. control group;2) P < 0.05 vs. model group.
2 3

e
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1, control group;2, model group; 3, chloroquine group.

El2 Western blotting#& M $k 58 T-F0 B i X | B Rk

Fig.2 Expression of ferroptosis- and autophagy-related proteins detected by Western blotting
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Fig.3 Expression of ferroptosis- and autophagy-related proteins in mouse liver tissue
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Tab.3 Comparison of the expression levels of ferroptosis- and autophagy-related proteins in mouse liver tissue

Group n FTHI SLC7A1L NCOA4 LC3B
WT 6 0.212 + 0.006 0.217 +0.008 0.123 £0.024 0.095 + 0.018
HFCFD 0.162 = 0.010" 0.174 + 0.007" 0.166 = 0.015" 0.168 = 0.025"

1) P<0.01 vs. WT group.
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