Supplementary Figures and Table Legends
Figure S1. Percentages of topologies and topologies with support. Of the gene trees that resolve a monophyletic Tolypocladium, the proportion of each topology recovered, and the proportion of each topology receiving bootstrap support (MLBP≥70) for all Tolypocladium internodes out of all the gene trees that receive support. 

Figure S2. Comparison of the strict and relaxed log normal molecular clock BEAST analysis of 10 randomly selected clusters (of the 36 that resolved with support the concatenated topology of Tolypocladium; see FIG. 5.3). Blue bars represent the 95% credibility intervals around the mean node ages (in millions of years). Scales are in millions of years. Abbreviations: Neurospora crassa (Nc), Verticillium dahliae (Vd), Ophiocordyceps sinensis (Os), T. paradoxum (Tp), T. inflatum (Ti), T. ophioglossoides (To), T. capitatum (Tc), Metarhizium robertsii (Mr), M. acridum (Ma), Claviceps purpurea (Cp), Epichloë festucae (Ef), Trichoderma reesei (Tr), Tr. virens (Tv), Tr. atroviride (Ta), Cordyceps militaris (Cm), Beauveria bassiana (Bb), Fusarium graminearum (Fg), F. verticillioides (Fv), F. oxysporum (Fo), and Nectria haematococca (Nh).

Figure S3. Phylogeny of dextranse genes specific to T. ophioglossoides and T. capitatum with closest homologs in the Soradariomycetes including Eutypa lata (Eut_lata), Pestalotiopsis fici (Pest_fici), Fusarium oxysporum strains (Foxy_fsp_melonis and Foxy_fo47), and Chaetomium gracile, the Eurotiales including Talaromyces pinophilus (Tal_pinophilus), Ta. minioluteus (Tal_minioluteus), Ta. funiculo (Tal_funiculo), and Elaphomyces granulatus (Egran_0322), and other lineages of fungi [Lipo_starkeyi=Lipomyces starkeyi, Sporo_schencki=Sporothrix schencki].

Figure S4. Heatmap of CAZyme family counts for Tolypocladium species (blue boxes) compared to other hypocrealean taxa and outgroups (abbreviations as in FIG. 4). 

Figure S5. Heatmap comparison of CAZyme family counts for Tolypocladium species.

Figure S6. Total number of secondary metabolite backbone genes per category per Tolypocladium genome. Purple box highlights the differences in terpene and DMAT synthases in the mycoparasitic species compared to the insect pathogens. Abbreviations as in FIG. 1.

Figure S7. Phylogeny of known fungal Adenylation domains and those mined from Tolypocladium genomes. Supported branches (MLBP ≥70) are colored green, and domains belonging to T. capitatum are colored light blue, T. inflatum (pink), T. ophioglossoides (dark blue), and T. paradoxum (red). Major clades are labeled based on known products from other fungi and T. inflatum.

Table S1. Secreted protein clusters specific to T. inflatum and T. paradoxum and their putative annotations. 

Table S2. Secreted clusters specific to T. ophioglossoides and T. capitatum and their putative annotations. 

[bookmark: _Hlk503390039]Table S3. Counts of KOG classes identified in insect pathogen-specific and mycoparasite-specific clusters.

Table S4. Secondary metabolite backbone gene predictions for T. capitatum. Multiple genes predicted as part of the same cluster are highlighted in the same color.

Table S5. Secondary metabolite predictions for T. paradoxum. Multiple genes predicted as part of the same cluster are highlighted in the same color.

Table S6. Secondary Metabolite backbone genes per species, and common to all four species examined.

Table S7. Secondary Metabolite backbone genes pairwise comparison of those between and unique to each species.
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