Bioinformatics multi-omics approach for data integration from various diagnostic types in pediatric oncology
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Pediatric tumor diagnostics produce heterogeneous molecular data, yet these datasets are often analyzed in isolation, which limits their interpretive potential. We have developed a Shiny-based application for multi-omics data integration in pediatric oncology that unifies results from somatic and germline variant calling, fusion gene detection, and RNA expression profiling. The platform enhances data exploration through integrated visualization tools, including IGV for variant inspection and Cytoscape.js for pathway visualization. A key innovation is the simultaneous display of expression data, fusion events, and small variants within relevant signaling pathways, revealing molecular interactions that might remain undetected when analyzing isolated datasets. The comprehensive reports generated by the application are specifically designed to meet the needs of clinical geneticists, facilitating efficient data exploration and clinical decision-making.


