Sequencing approaches for improving diagnosis – insights from industry
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Introduction. Conventional cancer therapies such as chemotherapy and radiotherapy remain common but are often associated with significant toxicity. In contrast, targeted therapies offer more precise and less toxic options. Their success, however, relies on accurate identification of actionable mutations, particularly gene fusions, which are key therapeutic targets across various cancers. Detecting these fusions is thus essential for enabling personalised treatment.
Aims. To develop a high-throughput, cost-effective sequencing strategy capable of efficiently detecting gene fusions across diverse cancer types, and to evaluate its translational value in clinical diagnostics.
Methods. Using hybrid-capture technology, we developed and optimised DNA- and RNA-based NGS panels (OncoPanScan™ and FusionCapture™) for fusion detection. Drawing from my experience in panel design and biomarker selection, we assessed the diagnostic performance and clinical relevance of DNA-NGS versus RNA-NGS, with a focus on their complementary value in routine oncology workflows.
Results. DNA-NGS panels are limited by intronic complexity, which restricts fusion coverage and increases panel size. In contrast, RNA-NGS panels target exonic regions, enabling more compact designs, higher fusion detection rates, and lower cost. Importantly, several DNA-detected fusions were not transcriptionally active, underscoring the clinical importance of RNA-level validation. The combined approach provided broader and more functionally relevant fusion profiling
Discussion. This work supports a sequential or combined use of DNA- and RNA-NGS in clinical practice to improve the detection of druggable fusions. The panels developed have been implemented in clinical settings and adopted by biopharma partners for patient stratification and companion diagnostics, bridging cutting-edge genomics with translational oncology.
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