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Grenoble, Rhône-Alpes, France

Abstract

Motivation: Genome wide association study (GWAS) methods applied to bacterial
genomes and phenotypes have shown promising results for new genetic marker discovery or
fine assessment of marker effect. Recently, alignment-free methods based on kmer composi-
tion have proved their ability to explore accessory genome. However they lead to redundant
descriptions and results which are hard to interpret.
Results: We propose to extend kmer-based approaches by taking advantage of compacted
De Bruijn graphs (cDBG) and offer a graphical framework to interpret GWAS results. This
approach, called DBGWAS, allows to identify genetic events at various scales, from SNPs to
plasmid insertions, hence can deal with both clonal and highly dynamics bacterial genomes.
Our method gathers kmers (which are the cDBG nodes) identified by the association model
into components defined from their neighborhood in the initial cDBG. Their representation
as colored cDBG subgraphs allows then an easy interpretation.

We illustrate the benefit of our approach on antimicrobial resistance phenotypes in sev-
eral bacterial species of various degrees
of genome plasticity: M. tuberculosis, S. aureus and P. aeruginosa.
Availability: Tool is available at https://gitlab.com/leoisl/dbgwas
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