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Abstract

Objective: To investigate the potential molecular mechanism of Daphnetin in the treatment of fun-
gal keratitis (FK) using a network pharmacology approach. Methods: Potential targets of Daphnetin
were retrieved from the SwissTargetPrediction database, while disease-associated targets of fungal
keratitis were collected from OMIM and GeneCards databases. After merging and removing dupli-
cates, overlapping targets were identified and visualized using the Venny 2.1.0 platform. A protein-
protein interaction (PPI) network was constructed via the STRING database and further analyzed
using Cytoscape 3.10.3 for visualization and screening of core targets. Gene Ontology (GO) and Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analyses were performed using R
software. Finally, molecular docking was conducted via AutoDock Vina to verify the binding affinity
between Daphnetin and the identified core targets. Results: A total of 58 potential targets for Daph-
netin and 1114 targets related to fungal keratitis were identified, resulting in 15 overlapping tar-
gets for the treatment of FK. The PPI network contained 15 nodes and 50 edges. Through topological
analysis, core targets such as SRC, EGFR, AKT1, PTK2, and BRAF were identified. GO enrichment anal-
ysis indicated that these targets are primarily involved in biological processes, such as the positive
regulation of protein phosphorylation and peptidyl-tyrosine phosphorylation; cellular components
including membrane rafts and the cell leading edge; and molecular functions such as protein tyro-
sine kinase activity. KEGG analysis revealed that the targets were significantly enriched in the Focal
adhesion, EGFR tyrosine kinase inhibitor resistance, ErbB signaling pathway, PI3K-Akt signaling path-
way, and MAPK signaling pathway. Molecular docking results showed that Daphnetin exhibited favor-
able binding activities with SRC (-6.4 kcal/mol), EGFR (-7.3 kcal/mol), AKT1 (-5.9 kcal/mol), PTK2
(-6.7 kcal/mol), and BRAF (-6.1 kcal/mol). Conclusion: This study predicted 15 potential targets
for Daphnetin in treating fungal keratitis. The findings suggest that Daphnetin may exert its thera-
peutic effects by acting on core targets, such as SRC, EGFR, AKT1, PTK2, and BRAF, thereby modulating
pathways like Focal adhesion, PI3K-Akt, and MAPK. These interactions likely influence immune cell
migration, inflammatory responses, and oxidative stress, providing a scientific basis and reference
for understanding the therapeutic mechanism of Daphnetin in fungal keratitis.
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Figure 1. Venn diagram of overlapping targets between daphnetin and fungal keratitis
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Figure 2. PPI network of potential targets of daphnetin
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Figure 3. GO functional enrichment analysis of potential targets of daphnetin
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