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Abstract: Objective To screen the idiopathic pulmonary fibrosis (IPF) genes associated with ferroptosis by bioinformatics methods,
analyze their mechanisms of action, and predict potential therapeutic traditional Chinese medicine. Methods Eligible IPF patient
datasets were collected in the GEO database, and differential analysis of the datasets was performed using R software to obtain
differentially expressed genes (DEGs). Ferroptosis-associated genes (FRGs) were also collected in the FerrDb platform. The DEGs
and FRGs were intersected to obtain ferroptosis -related DEGs, and further protein-protein interaction (PPI) network analysis was

performed to screen the core genes for ferroptosis-related DEGs and enrichment analysis of the GESA pathway was performed. The
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core genes were submitted to the Coremine database to find the corresponding traditional Chinese medicine, and the traditional
Chinese medicine-active ingredient network map was produced after finding the corresponding traditional Chinese medicine active
ingredients by TCMSP to obtain the core traditional Chinese medicine and core active ingredients. Finally, molecular docking
analysis was performed between the core genes and the core active ingredients. Results 723 DEGs were screened, and 487
ferroptosis-related genes were collected. 18 ferroptosis-related DEGs were obtained by taking the intersection of the two, and five
core genes were further screened by PPl: PTGS2, HOMXI, IL6, JUN, and ATF3. GSEA analysis showed that the core genes may
play a role in interfering with IPF through nodule-like receptors, MAPK, JAK/STAT, T-cell receptors and other signaling pathways
to intervene in IPF. Twelve Chinese herbs, including Salviae Miltiorrhizae Radix et Rhizoma, Zingiberis Rhizoma, Ginseng Radix et
Rhizoma, Mori Folium and Mori Ramulus, etc. and four key active ingredients, quercetin, kaempferol, glutathione and B-sitosterol
were obtained by prediction. Molecular docking showed good binding of the core genes to the core active ingredients. Conclusion
Ferroptosis was used as an entry point to obtain potential biomarkers and therapeutic targets of IPF through bioinformatics analysis,
and potential therapeutic herbal medicines for IPF and their active ingredients were obtained, providing new ideas for new targets
and new drug development for IPF treatment.
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Fig. 1 Analysis of differentially expressed genes in idiopathic pulmonary fibrosis
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Fig.2 Venn diagram of differentially expressed and
ferroptosis common target genes in idiopathic pulmonary
fibrosis
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Fig.3 PPI of differentially expressed and ferroptosis common target genes in idiopathic pulmonary fibrosis
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Fig. 4 GSEA enrichment pathway analysis
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Table 2 Selected active ingredient information
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Fig. 6 Schematic diagram of molecular docking of some
core components to core gene targets
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