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Presence or absence of genes
GWAS: Genome wide association study, aims to identify the 

genetic basis of phenotypic traits using the variation that exists 

within natural populations. 

Attempts to correlate phenotypic differences to genotypic 
differences.

Control and case groups need to be well defined and represented 

in the population for reliable results.

In our case:

Control: Non-HR samples (36)          not well represented
Case: Heteroresistant samples (176)



Tool: Bacterial GWAS
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HR vs NonHR - Manhattan Plot 
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Piggy

A rapid, large-scale pan-genome analysis tool for intergenic regions in bacteria
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Phylogeny: MLST Results





Cluster of Interest

Sample Name Phenotype ST #

SRR5666393 Hetero ST258

SRR5666394 Hetero ST258

SRR5666454 Hetero ST258

SRR5666475 Hetero ST258

SRR5666515 Hetero ST258

SRR5666556 Hetero ST258

SRR5666481 Resist ST258

SRR5666554 Resist ST258

SRR5666594 Resist ST258

SRR5666597 Resist ST258

SRR5666564 Resist ST258

SRR5666541 Suscept ST258

Phylogeny: MLST Results
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Phylogeny: kSNP Results



Phylogeny: kSNP Results



Phylogeny: kSNP Results
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Conclusions:

1. Phylogenetic approaches were inconclusive.

2. Whole genome approaches were only useful in determining the relativity of our strains.

3. GWAS did not give significant results.
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