Genomic diversity of Community-acquired clinical
S. aureus bacteraemia isolates
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Background

Staphylococcus aureus is a bacteria with many virulence genes that aid the pathogen in disease.

These genes can be categorised by class and can include: adhesins, toxins, super antigens and antibiotic resistance genes.
S. aureus bloodstream infections have a mortality rate of up to 40%1 and can be varied presentation, ranging from asymptomatic to death within 24 hours of admission.
Prior studies have found no associations between bacterial factors and presentation of disease2-3.
However these studies are conducted in countries that have dominant strains of the bacteria.
This study aims to explore the genetic diversity of community acquired strains of clinical S. aureus isolates from bloodstream infections in order to identify whether there is
enough genetic diversity that could attribute to the difference in presentations.

Methods

126 clinical isolates of S. aureus bacteraemia obtained between 2015-2018 were collected.
The bacteria were transported to the Peter Doherty Institute. There, the DNA was extracted and sequenced using the Illumina Mi-seq platform.
Bioinformatics was then performed on the DNA sequences using the Nullarbor bioinformatics pipeline4.
Virulence genes were re-confirmed using NCBI BlastX matching to reference genes and confirmed as present if matches met over 90% identity and an e value of 1e-40.

Results

Figure 1. MLST diversity across the clinical isolates of S. aureus
bacteraemia.
Data is presented as % Type. 5.56% of isolates could not by typed.
The most common ST type was 5 with 23.02% followed by ST30
with 13.49%. 30 ST types include non-typed were observed.
n=126

Figure 2. Gene prevalence across the cohort of clinical isolates of
S. aureus bacteraemia.
Data is presented within a heat map with Dark blue representing
presence and light blue representing absence. a. displays the
prevalence of toxins. b. displays the super antigen prevalence. c.
displays the adhesin prevalence. d. displays the number of
antimicrobial resistant genes against that antibiotic. n=126

Key Observations

From the 126 isolates, there was 30 ST types present, with only 3 ST types above 5% in prevalence.
ST 5 followed by ST30 were the most common.
71.4% of isolates had one or more super antigen with 8 of the cohort having four.
A majority of adhesins and toxins were present throughout the cohort.
Conversely, rare toxins such as the Panton Valentine Leukocidin was only present in 3.8% of isolates.
TSST-1 was present in 18.3% of isolates.
Genes against tetracycline were present in all isolates with one isolate containing two genes.
Only two isolates were had the classical resistant genes towards methicillin but the majority of isolates had resistant genes against penicillin.
Australian clinical S. aureus bacteraemia isolates are genetically diverse.
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