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Mass spectrometry‑based metabolomics and chemometric analysis reveal host tissue‑level classification of Aspergillus flavus isolates
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[bookmark: _GoBack]Fungal developmental microenvironments impose selective pressures that shape the metabolic and pathogenic profiles of strains, influencing the expression of virulence factors and secondary metabolites, as well as their ecological role, which can vary between endophytism and pathogenicity. Understanding whether fungal isolates from leaves and roots represent metabolically and functionally distinct populations may contribute to the development of targeted management strategies, especially for crops susceptible to root and leaf colonization. In this study, Aspergillus flavus strains isolated from the leaves and roots of soybean plants were distinguished via ultrahigh-performance liquid chromatography–high-resolution mass spectrometry (UHPLC-ESI-Q-TOF–MS) integrated with chemometric analyses. Hierarchical clustering analysis (HCA) revealed that UHPLC-HRMS was able to distinguish A. flavus isolates from soybean leaves and roots in both negative and positive ion modes. The partial least squares-discriminant analysis (PLS-DA) method revealed the classification of A. flavus methanolic extract samples in terms of host plant tissue by the formation of two more distant clusters, with adjustment quality and satisfactory prediction, generating values of R2 = 0.96 and Q2 = 0.99 for negative ion mode and R² = 0.93 and Q² = 0.98 for positive ion mode in cross-validation. Citric acid and 13-hydroxy-5'-O-methylmeledonal were biomarkers of A. flavus isolates from soybean leaves, and cyclopiazonic acid and galactitol were biomarkers of A. flavus isolates from roots. This study reports a novel application of UHPLC‒HRMS and chemometrics in the classification of plant pathogenic fungi at the host tissue level.
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