Extracting Genetic Determinants from De Bruijn Graphs
in Bacterial GWAS
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Introduction

Antimicrobial resistance has become a major public health concern, calling for a better definition of existing and novel
resistance mechanisms and the discovery of novel resistance markers. Most existing GWAS approaches for bacterial genomes
either look at SNPs obtained by sequence alighment or consider sets of k-mers, whose presence in the genome is associated
with the phenotype of interest. We present an alignhment-free GWAS method, targeting any region of the genome and selecting
haplotypes of variable length associated to the resistance phenotype. The exploitation of De Bruijn graph structure, implicitly
containing all genomes k-mers of all sizes, results in a drastic reduction of the number of explored features without loss of
information, thus increasing the statistical power of the tests.

Methods
Genomes are split into k-mers k-mers are connected in a De Bruijn Graph Features are selected by GWAS
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Results
Data: 280 Pseudomonas aeruginosa strains from all phylogroups Distribution of the Nodes describe all haplotypes (of
- Genotype: computed from genome assemblies allele frequencies different lengths) found in the strain

panel.

- Phenotype: MIC (Minimum Inhibitory Concentration) for Amikacin

Evaluation: a list of markers described in the literature for the
Amikacin is used to test for low p-value enrichment.

Modeling choice

Min (=k) Median Max
41 bp 57 bp 104,553 bp
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These encouraging results suggest De Bruijn Graphs nodes are well suited to describing
genetic determinants of bacterial resistance and can be used for GWAS on bacterial
species with high plasticity. Extracting significant sub.graphs composed. of several nodes is We warmly thank Vincent Daubin and Franck
a natural next step. We also plan to adapt the resolution of our determinants to take Picard for the fruitful discussions and advices
linkage disequilibrium into account. on this work.




