Molecular profiling of lemon myrtle extracellular vesicles
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Introduction: Plant-derived extracellular vesicles are emerging as nanoscale carriers of regulatory small RNAs and bioactive metabolites. Lemon myrtle (Backhousia citriodora) is an Australian botanical with pharmacological interest, but the molecular cargo profile of its extracellular vesicle preparations remains insufficiently characterised.
Aims: This study aimed to characterise the small RNA and metabolite-related molecular cargo in lemon myrtle-derived extracellular vesicle preparations and to explore their relevance to a preliminary anti-tumour pharmacological investigation.
Methods: Extracellular vesicle preparations were generated from lemon myrtle material. Small RNA cargo was analysed using microRNA sequencing and bioinformatic annotation. Untargeted metabolomic profiling was performed using UPLC-MS/MS in hydrophilic and lipophilic modes under positive and negative ionisation conditions. Molecular features were annotated using MS2-based database matching and chemical classification.
Results: Small RNA sequencing generated a high-quality dataset, producing 15.1 million reads with Q20 and Q30 values of 99.60% and 97.53%, respectively. Untargeted metabolomic profiling detected broad molecular features across hydrophilic and lipophilic fractions. The annotated metabolite profile included lipid-like and small-molecule classes relevant to cellular regulation. Together, the small RNA and metabolite-related cargo signatures suggest that lemon myrtle-derived extracellular vesicle preparations contain molecular components potentially associated with tumour cell responses, including cell-cycle-related biological processes.
Discussion: These late-breaking data provide a preliminary molecular profile of lemon myrtle-derived extracellular vesicle preparations. The combined small RNA and metabolite-related signatures provide a molecular basis for interpreting their observed effects on tumour cell behaviour and support further functional validation of Australian botanical extracellular vesicles in pharmacological research.
