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Celastrol induces cuproptosis in hepatoma cells by regulating FDX1/DLAT
pathway
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Abstract: Objective To explore the molecular mechanism by which celastrol induces cuproptosis in hepatocellular carcinoma cells.
Methods Human hepatocellular carcinoma cell line HepG2 and mice hepatocellular carcinoma cell line H22 were used as
experimental models. The CCK-8 assay was employed to screen for appropriate drug concentrations for subsequent experiments. EQU
proliferation assay, flow cytometry, and wound healing assay were used to evaluate the effects of celastrol on HCC cell proliferation,
apoptosis, and migration, respectively. Cuproptosis was assessed by measuring intracellular Cu?* concentration via colorimetric assay
and detecting changes in mitochondrial membrane potential by JC-1 fluorescence probe assay. The expression levels of copper
metabolism regulatory proteins FDX1 and DLAT were determined by Western blotting. Results After being treated with different
concentrations of celastrol for 24 h, the viability of both liver cancer cells (HepG2, H22) and normal liver cells (LO2, AML12)
significantly decreased (P < 0.05, 0.01, 0.001). Within the effective concentration range, celastrol could significantly inhibit the
proliferation of liver cancer cells, promote their apoptosis, and reduce their migration ability (P < 0.05, 0.01, 0.001), and all of these
showed a certain concentration correlation. Celastrol (0.5, 2.5, 8.0 pmol/L) could disrupt the copper metabolism balance within liver
cancer cells, upregulate the intracellular Cu?* level and trigger Cu?* accumulation (P < 0.05, 0.01, 0.001), and also showed a certain
concentration correlation. To maintain the copper metabolism balance, the compensatory upregulation of FDX1 and DLAT expression

failed to reverse the copper imbalance, instead promoting the intracellular accumulation of toxic Cu®, resulting in a decrease in
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mitochondrial membrane potential, mitochondrial dysfunction, and ultimately causing the damaging downregulation of FDX1 and

DLAT protein expression, leading to cell death. After adding the copper ion chelator TTM, the intracellular Cu?* accumulation induced

by celastrol could be reversed, the abnormal expression of FDX1 and DLAT was blocked, and the viability of liver cancer cells

recovered (P < 0.05, 0.01, 0.001). Conclusion In an in vitro HCC cell model, celastrol disrupts intracellular copper homeostasis in

HCC cells, modulates the downstream expression of FDX1/DLAT, and further induces cuproptosis.
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Fig. 2 Effects of different concentrations of celastrol treatment for 24 h on the proliferation of liver cancer cells ( xts,n=3)
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Fig. 7 Effects of different concentrations of celastrol treatment for 24 h on the protein levels of FDX1 and DLAT in liver

cancer cells ( X+ ssn=3)
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