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Mechanism of bisphenol A-induced metabolic associated fatty liver disease based
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Abstract: Objective To investigate the potential molecular targets and mechanisms of bisphenol A in the pathogenesis of metabolic
associated fatty liver disease by using network toxicology combined with molecular docking. Methods The toxicological profile of
BPA was initially assessed using the ProTox-3.0 online platform. Potential protein targets of bisphenol A were predicted through the
ChEMBL, STITCH, and SwissTargetPrediction databases, while metabolic associated fatty liver disease-related targets were retrieved
from GeneCards, OMIM, and TTD databases. Common targets were identified by intersecting the bisphenol A and metabolic associated
fatty liver disease-related target sets. GO functional annotation and KEGG pathway enrichment analyses were performed on the
common targets using the DAVID database. A protein-protein interaction network was constructed using the STRING database, and
core targets were identified by applying the MCODE and cytoHubba plugins in Cytoscape. Molecular docking and molecular dynamics
simulations were subsequently employed to evaluate the binding affinity and complex stability between bisphenol A and the core
targets. Results A total of 748 bisphenol A-related targets, and 1 994 metabolic associated fatty liver disease-related targets were
obtained, with 177 common targets identified. PPI network analysis revealed that NDUFS2 served as a core target. GO and KEGG
analyses indicated that NDUFS2 is primarily involved in oxidative phosphorylation and energy metabolism. Molecular docking

demonstrated that bisphenol A stably binds to the C5 pocket of NDUFS2 with a binding energy of -7.3 kcal/mol. Subsequent 100 ns
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molecular dynamics simulations demonstrated that the bisphenol A and NDUFS2 complex maintained conformational stability and

favorable binding under dynamic conditions. Conclusion Bisphenol A exposure may directly target NDUFS2, disrupt mitochondrial

energy metabolism, and thereby promote the development of metabolic associated fatty liver disease.

Key words: bisphenol A; metabolic associated fatty liver disease; network toxicology; molecular docking; molecular dynamics

simulation; NDUFS2
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