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Figure S1. Axenic cultures of Talaromyces sp. H4 (A), Talaromyces pinophilus J6, and (B) Talaromyces stollii P7 (C) grown on PDA for 7 days.
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Figure S2. Phylogenetic positions based on ITS sequence of (A) Talaromyces sp. H4, and BenA sequences of (B) Talaromyces pinophilus J6 or (C) Talaromyces stolli P7. Phylogenetic trees were constructed by the Neighbor-Joining approach with MEGA 11.0. Bootstrap analysis was performed using 1,000 replications, and it is indicated at the nodes. The scale bars represent 0.050 substitutions per site.
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[bookmark: _Hlk213532826]Figure S3. In vitro confrontation assays between Moniliophthora perniciosa and endophytic Talaromyces strains. Panels show: (A) M. perniciosa control, (B) Talaromyces sp. H4, (C) Talaromyces pinophilus J6, and (D) Talaromyces stollii P7. Each assay was performed on PDA plates under controlled conditions, and images were taken after 7 (left figure) or 14 (right figure) days to illustrate the inhibitory effect of each endophyte on the pathogen’s mycelial growth.
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Figure S4. Base peak chromatograms (BPC) from UHPLC-HRMS (positive ion mode) of the ethyl acetate extract of controls: Blank_M = malt medium control, Blank_PDA = Potato Dextrose Agar medium control, Blank_PDB = Potato Dextrose Broth medium control, QC = Quality Control.
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Figure S5. Base peak chromatograms (BPC) from UHPLC-HRMS (positive ion mode) of the ethyl acetate extract of Talaromyces pinophilus J6 cultivated on M_A = malt medium with incubation under agitation, M_S = malt medium under static incubation, PDA = PDA medium, PDB_A = PDB medium with incubation under agitation, PDB_S = PDB medium under static incubation 
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Figure S6. Base peak chromatograms (BPC) from UHPLC-HRMS (positive ion mode)  of the ethyl acetate extract of Talaromyces sp. H4 cultivated on M_A = malt medium with incubation under agitation, M_S = malt medium under static incubation, PDA = PDA medium, PDB_A = PDB medium with incubation under agitation, PDB_S = PDB medium under static incubation 
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Figure S7. Base peak chromatograms (BPC) from UHPLC-HRMS (positive ion mode) of the ethyl acetate extract of Talaromyces stollii P7 cultivated on M_A = malt medium with incubation under agitation, M_S = malt medium under static incubation, PDA = PDA medium, PDB_A = PDB medium with incubation under agitation, PDB_S = PDB medium under static incubation 
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[bookmark: _Hlk213697824][bookmark: _Hlk213752414]Figure S8. Hierarchical clustering analysis generated in MetaboAnalyst from metabolomic data, shown as a dendrogram, displaying sample grouping according to specialized metabolite similarities.
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[bookmark: _Hlk213530271]Figure S9. Chemical distribution of putatively identified specialized metabolites (compounds 1-22) among endophytic Talaromyces spp. The bar graphics were exported from MSDial software.
















Table S1: The complete list of detected features, including mean values and standard deviations, can be found here


In-house database

Metabolite annotation was performed using a curated in-house database comprising chemical features previously reported for the genus Talaromyces. This database includes molecular formulae, accurate masses, and MS/MS fragmentation patterns compiled from research articles and reviews [1–29]
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