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Metabolomics has emerged as a strategic approach to elucidate the mechanisms involved in microbial interactions and their implications for plant performance. In this study, the metabolomic profile of the endophytic bacterium Bacillus pumilus RS11 was investigated under monoculture and coculture conditions with the Macrophomina phaseolina, causal agent of charcoal rot, with the goal of understanding the chemical processes associated with biocontrol and plant growth promotion. This approach was motivated by the results obtained in previous trials, in which the strain demonstrated antagonistic activity and a significant reduction in the severity of disease in soybean seeds and plants, in addition to promoting consistent increases in plant growth parameters. The analyses were conducted using liquid chromatography–high-resolution mass spectrometry (LC‒HRMS) in positive and negative modes. The molecular structures were annotated on the basis of the elution order, MS/MS fragmentation pattern, molecular formula and database search, resulting in level 2 annotations, Metabolomics Standards Initiative (MSI) criteria. A total of 45 metabolites, including alkaloids, fatty acids, peptides and terpenes, were annotated. In monocultures, metabolites associated with structural functions, metabolic regulation and signalling were detected. In contrast, cocultivation promoted differential activation of biosynthetic pathways, resulting in the production of unique metabolites with ecologically relevant functions. Compounds such as phosphatidylcholine, which is associated with membrane integrity and antifungal application, and UDP-N-acetylmannosamine that is related to the biosynthesis of extracellular polysaccharides and biofilm formation, indicate structural adaptation in competitive environments. Additionally, suppression of metabolites associated with the phytopathogen was observed under the interaction condition, suggesting direct interference in metabolic processes linked to its survival and virulence. The results demonstrate that the modulation of the metabolome in response to microbial interactions constitutes a central mechanism in the control and promotion of plant growth, reinforcing the potential of endophytes as sources of bioactive compounds for the development of bioinputs.
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