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Introduction. Non-melanoma skin cancer (NMSC), which includes basal cell carcinoma (BCC) and squamous cell carcinoma (SCC), is very common in the world. Its complex molecular pathogenesis requires a deep understanding of RNA regulation and tumour microenvironment interaction. Our research will seek to find potential biomarkers and screen for natural compounds as target therapy in NMSC through an integrated in-silico approach.
Methods. A network pharmacology strategy was used to screen for important RNAs, miRNAs, lncRNAs, and small molecules of NMSC. Outstanding biomolecules were ranked based on interaction networks and comprehensive literature reviews. Structural biology techniques, ranging from two-step molecular docking to molecular dynamics (MD) simulations, were utilised to assess the predicted protein-ligand binding efficiency and stability. Expression patterns, mutational profiles, and glycosylation features of the selected RNAs were further explored. Functional annotation and pathway enrichment analyses were also conducted to clarify the associated biological processes.
Results. The research identified key regulatory elements, which were mRNAs (RGS5, DDX3X, BBX, LAMC1, TOMM20, RERE), miRNAs (miR-92a-3p, miR-142-3p), lncRNAs (NEAT1, MALAT1), and small molecules (quercetin, methotrexate, ivermectin). Molecular docking analysis revealed that binding affinity of DDX3X-daidzein (-8.7 kcal/mol) was higher than that of the control drug DDX3X-5-fluorouracil (-4.6 kcal/mol). Molecular dynamics simulation validated the structural stability of the DDX3X-daidzein complex. Expression profiling and mutagenesis, and glycosylation studies highlighted the clinical relevance of the identified RNAs. Enrichment analysis associated these genes with cancer-related key pathways and biological processes.
Conclusion. This in-silico integrated study reveals new RNA-based biomarkers and natural compounds with therapeutic value in NMSC. The study discovers DDX3X-daidzein as a potential drug-target interaction and offers a preliminary framework for subsequent experimental validations and drug design for targeted NMSC therapy.
