Somatic mutations trace the global spread and microevolution of Cavendish bananas
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Supplementary Discussion 1. Non-polymorphic variants in Cavendish bananas
To ensure the high fidelity of our comprehensive genomic analysis, we established a rigorous pipeline to identify nonpolymorphic variants specifically fixed within the Cavendish subgroup. We initially performed variant calling and filtering on sequencing data from 144 Cavendish banana accessions, following the pipeline described in the Methods section. The resulting filtered variants were merged to create a comprehensive union set of potential genomic variations.
To isolate variants that have been accumulated and fixed within, not in the DH-Pahang lineage (which provided the reference genome sequences) but in the Cavendish banana lineage, we incorporated two publicly available Gros Michel sequencing datasets as outgroups22,27. To identify genomic variants in Gros Michel bananas relative to the DH-Pahang reference genome, we applied the same variant-calling and filtering pipeline used for the Cavendish samples. For each candidate variant in the combined (union) variant set, we annotated variant allele frequencies (VAFs) across both Cavendish and Gros Michel samples. To curate a high-confidence set of non-polymorphic variants specific to Cavendish bananas, we selected variants present in all Cavendish samples with a VAF >10%, while requiring a VAF of 0 in both Gros Michel genomes.
To reduce false positives arising from mapping artifacts, we implemented an additional layer of quality control based on genomic mappability. Variants located in low-mappability regions were excluded from the final dataset. Mappability was assessed using both mapping quality (MQ) scores and a custom “purity” metric, defined as the proportion of high-quality, concordant reads supporting the locus.
We identified 963,253 non-polymorphic genomic variants (comprising 868,448 SNVs and 94,805 indels) that are likely to have accumulated along the Cavendish banana lineage after splitting from Gros Michel. The mutational spectrum of these SNVs exhibited a high degree of concordance, with the SBS-A with a cosine similarity of 0.954 (Extended Data Fig. 3).
