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Integrated network toxicology and multi-omics study on bisphenols-mediated pathogenesis of juvenile idio-
pathic arthritis
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gbo 315191, Zhejiang, China)

[Abstract]Objective To explore the molecular mechanism of bisphenols (BPs) in inducing juvenile idiopathic ar-
thritis (JIA). Methods Network toxicology was used to predict the toxicity profiles of BPs. The targets of BPs and
JIA were collected, and functional enrichment analysis was performed after obtaining the intersecting targets. The
core targets were identified by integrating protein-protein interaction network, their correlation with immune cells was
analyzed through immune infiltration analysis. The functions of the core targets, interacting genes, and upstream regu-
latory networks were elucidated. Potential active ingredients of traditional Chinese medicine (TCM) and correspon-
ding TCMs were screened via reverse network pharmacology. The binding ability between BPs and the core targets
were validated by molecular docking. Results A total of thirty-five overlapping targets between BPs and JIA were
obtained, which were primarily enriched in interluekin-17 (IL-17) signaling, estrogen and other signaling pathways.
Four core targets, matrix metalloproteinases 9 (MMP9), MMP1, neutrophil elastase (ELANE), and B-lymphobl-
astoma 2-like protein 1 (BCL2L1) were identified through multi-method integration, these core targets exhibited po-
tential as biomarkers, and their expression levels were significantly correlated with pro-inflammatory immune cells.
Functional and network analyses indicated that the core targets were involved in processes such as mitochondrial cy-
tochrome C release and matrix metalloproteinase activation, and were coordinately regulated by transcription factors
(MYC, JUN, RELA) and microRNAs (hsa-let-7, hsa-miR-1). Reverse network pharmacology screened twenty-four
potential active ingredients and thirteen candidate traditional Chinese medicines. Molecular docking confirmed that

BPs exhibit favorable binding affinity to each core target. Conclusions BPs may participate in the pathogenesis of
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JIA by regulating core targets such as MMP9, thereby disrupting immune homeostasis and affecting joint tissue remodeling.
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