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Appendix Figure 1. Pairwise distance matrix of average nucleotide identity used for identification of 

Fusarium solani strain as cause of fungal meningitis US outbreak associated with surgical procedures in 

Mexico, 2023. A) Pairwise distance matrix; B) phylogenetic tree based on the concatenated ITS, rpb2, 
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and tef1 genes showing the positioning of the P1 and P5 genomes from the Matamoros outbreak in the 

same subcluster. We assessed pairwise distance of F. solani genomes based on MLST/MLSA analysis of 

the concatenated ITS, rpb2, and tef1 genes. Concatenation of multiple genes was needed because ITS 

alone is inadequate for differentiation and classification of fungal species and strains (1). Note that the 2 

fungal genomes, B27166 and B27264,  recovered from patients P1 and P5, respectively, in the 

Matamoros outbreak share 96% pairwise identity in the matrix (A; black box). Other genomes unrelated to 

the outbreak also share 96% pairwise identity to B27166 and B27264 (dotted box) and are positioned 

together with the F. solani strains from patients P1-P5 in the Matamoros outbreak in the same subclade 

of the phylogenetic trees in Figure 4, panel A and Figure 5, panel B (dotted rectangles). 
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Appendix Figure 2. Effect of read numbers and lengths on performance of metaMELT (metagenomic 

multiple extended locus typing, a novel analytic technique for simultaneously diagnosing the infection and 

characterizing the interrelatedness of Fusarium solani strains) for identification of F. solani strain as cause 

of fungal meningitis US outbreak associated with surgical procedures in Mexico, 2023. A) Grid showing 

relationship between the number of reads and read lengths required for correct clustering of patients P1–
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P4; asterisk (*) indicates reads used for the phylogenetic analysis shown in (B). B) Phylogenetic analysis 

of 40 randomly sampled 100-bp mNGS reads each from patients P1–P4, performed across 20 bootstrap 

replicates. In all 20 replicate trees, clustering of patients P1–P4 is observed. Scale bars indicate 

nucleotide substitutions per site. metaMELT, metagenomic multiple extended locus typing (a novel 

analytic technique for simultaneously diagnosing the infection and characterizing the interrelatedness of 

F. solani strains); mNGS, metagenomic next-generation sequencing; P1–P5, patients 1–5.  
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