Natural Product Research in the Digital Era: Exciting opportunities offered by metabolomics and accessible digitised data combined in semantics rich knowledge graph
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Introduction. The emergence of omics, digital sciences and artificial intelligence has triggered a transformative revolution in life sciences, notably in pharmacognosy. Rapid acquisition of detailed metabolome data enables comprehensive insights into Earth's chemodiversity.

Aims. This work investigates the reliability of metabolite annotations from LC-MS profiling of natural extracts and explores how qualitative data relates to quantification of active ingredients and the deduction of 3D structure from metabolite profiles and the MS/MS data generated.
Methods. Metabolomic data was collected for thousands of plants and fungal extracts in untargeted data dependant MS/MS mode (Allard et al. 2022). Taxonomic relationships and annotation redundancy are analysed via advanced queries in semantic knowledge graphs constructed using web tools (Gaudry et al. 2024)
Results. Automated management and organization of high-dimensional metabolomics data with knowledge graphs improve data searchability and facilitate assessment of annotation confidence (Rutz and Wolfender 2023). Linking metabolomic patterns to taxonomic and chemical diversity (Rutz et al. 2022) enables robust analysis of annotated extract composition.
Discussion. Practical challenges in automating extract composition assessment are discussed, along with the potential of semantic knowledge graphs and AI for data analysis and discovery in natural products research and pharmacognosy.
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