Supplemental methods
Extraction of beetle DNA and PCR: For the beetles, DNA was extracted using a DNeasy DNA extraction kit (Qiagen, USA), following standard protocol for animal tissue except the sample was punctured to retain the morphology as a voucher. Vouchers of the specimens used remain in the UF Forest Entomology cryo-preserved collection. For fungi, fungal spore masses were aseptically dissected from the mycangium of female beetles that had been captured in flight, preserved in ethanol, and stored at -80 ºC. PCR was conducted on genomic DNA obtained by adding fungal spore masses to 5 µl of Sigma-Aldrich extraction solution (Extract-N-Amp, St. Louis MO.) and heating to 95 ºC for 30 m.
[bookmark: _Hlk509841447]Phylogenetics: Genes were aligned using MAFFT-linsi with default settings [1]. Sequences were concatenated using  Geneious R9.0.5 [2].  Regions of the alignment with less than 20% coverage, not including deletions (i.e. gaps), were eliminated from the dataset with a custom Python script. Tree topology and node support were estimated using Bayesian inference using Exabayes [3]. PLL-DPPDiv v1.0 [4, 5] was used to estimate a tree with relative node ages using default settings. Output trees were summarized to a single ultrametric tree with TreeAnnotator v1.7 [6]. For co-phylogenetic analysis, trees were trimmed of redundant taxa using Newick utilities [7].
Artificial gallery construction and inoculation: We chose the black twig borer, Xylosandrus compactus, as a model system for testing selectivity of the Xylosandrus mycangium for three reasons: 1) it is abundant and easily collected. 2) It can be reared on small twigs in laboratory conditions. And 3), this species is a globally invasive crop pest with increasing negative economic and ecological impacts. It is currently one of the largest concerns to coffee producers [8], and threatening to extinguish endemic island plant species [8, 9]. Female black twig borers excavate a longitudinal chamber by removing the pith from small healthy twigs, establish a fungal garden, and then lay eggs [10]. We simulated natural galleries using 4 – 8 mm diameter internode sections from healthy sweetgum twigs (Liquidambar styraciflua). Stems were cut to 50 mm lengths and split lengthwise. A Dremel® micro drill was used to create a longitudinal gallery by removing ~ 20 mm of pith from the center of each section, and to bore a simulated beetle entrance hole on one of the halves. The halves were rejoined with nylon cable ties, autoclave sterilized, and then inoculated with Ambrosiella by inserting a toothpick with fungal hyphae into the simulated beetle entrance hole. Paraffin wax was used to prevent drying by sealing each end of the stem sections. Inoculated galleries were placed individually in sterile Petri dishes and incubated at 25 ºC in the dark until the entire length was visibly colonized by Ambrosiella hyphae, typically 1 – 2 weeks. Galleries that failed to be fully colonized were discarded.
[bookmark: _GoBack]Rearing laboratory broods: Broods were reared by placing wild collected adult females individually in Petri dishes with one 50 mm section of freshly cut sweetgum stem that were sealed on both ends with paraffin wax. Females typically initiated galleries within 1 – 2 days. Stems with beetles were then incubated at 25 – 30 ºC and 90 – 100% RH, with 12 hr/d indirect full spectrum light, and opened after 19 – 22 d after gallery initiation to harvest third (ultimate) instar larvae. To minimize contamination in experimental galleries and vertical cross-contamination between developmental stages, larvae were double-separated from the native substrate: first by the incubation of pre-pupae on sterile moistened filter paper until they evacuated their gut contents and molted to pupae, and by a rapid second transfer of pupae to experimental galleries.
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