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Three novel sequencing types from seventeen Staphylococcus 
aureus genomes isolated from dairy cows milk in the Free State 
Province of South Africa
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ABSTRACT Staphylococcus aureus is one of the major pathogens causing bovine 
mastitis, which results in huge economic losses in the dairy industry worldwide. Here, 
we report genome sequences of 17 S. aureus strains, with three novel sequencing types 
(ST8495, ST8500, and ST8501) isolated from the milk of dairy cows with subclinical 
mastitis.
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B ovine mastitis is an inflammatory condition that has several causes, which can be 
pathogenic or environmental (1, 2). Staphylococcus aureus is a bacterium that is 

usually linked to subclinical mastitis (3). Additionally, S. aureus isolates from cattle are 
a major contributor to foodborne illnesses (4–6). The current announcement reports 
on 17 S. aureus genome sequences with three novel sequencing types isolated from 
milk of cows with bovine subclinical mastitis from three municipalities, namely, Maluti-A-
Phofung (28°19′S, 28°42′E); Mantsopa (29.1883° S, 27.0294° E); and Setsoto (28.5302° S, 
27.6435° E) of the Free State Province in South Africa.

All samples were grown and cultured as described by Hoque et al. (7) and Liu et 
al. (8). Briefly, 9 mL of Brain Heart Infusion Broth (BHI) was inoculated with 1 mL of 
milk samples from the individual farms and incubated at 37°C for 24 hours. Following 
that, 10 µL aliquots were streaked out on mannitol salt agar (Oxoid; Thermo-Fisher, 
South Africa) plates and incubated for 24–48 hours at 37°C. Colony morphology on MSA 
was used to identify the colonies. Suspected staphylococcal colonies were sub-cultured 
on the nutrient agar plates and incubated at 37°C for 24–48 hours. Additionally, 
all pure isolate colonies were subsequently kept at −80°C in BHI broth with 15% 
glycerol. Quick-DNAFungal/Bacterial Miniprep Kit was used to extract genomic DNA 
from respective isolates according to the manufacturer’s instructions (Zymo Research, 
CA 92614, USA). The quantity of gDNA extracted from samples was measured using 
the Qubit 2.0 fluorometer (ThermoFisher, USA). Multiplexed, paired-end libraries (2 
× 150 bp) were prepared using the Illumina DNA Prep kit (Illumina, San Diego, 
USA), followed by sequencing on the Illumina NextSeq 550 platform (Illumina, San 
Diego, USA) with 100× coverage at the National Institute of Communicable Diseases 
Sequencing Core Facility, South Africa. Analysis was conducted using the JEKESA 
bioinformatics pipeline v0.1; https://github.com/stanikae/jekesa (9). All underlying tools 
were set to default options, unless otherwise stated. Quality control and read filter­
ing of raw paired-end reads were performed using FastQC v0.11.9, https://www.bio­
informatics.babraham.ac.uk/projects/fastqc/, and TrimGalore, v0.6.2, https://github.com/
FelixKrueger/TrimGalore (10) set to Q > 30 and length ≥ 50 bp. Species identification 
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and closest reference detection were performed using BactInspector v0.1.3, https://
gitlab.com/antunderwood/bactinspector. Contamination checks were performed using 
ConFindr v0.7.4 (11) and Kraken2 v 2.0.8-beta (12). De novo assembly was performed 
using SKESA v2.3.0 (13), and the assemblies were optimized using Shovill v1.1.0, https://
github.com/tseemann/shovill, with depth and minimum contig length set to 100 and 
200, respectively. Assembly metrics were assessed using QUAST v5.0.2, http://quast.sour­
ceforge.net/quast (14). The assembled genomes were further investigated using the 
following tools: multilocus sequence typing (MLST) was performed using mlst v2.19.0, 
https://github.com/tseemann/mlst (—legacy—scheme saureus), based on traditional 
PubMLST typing schemes (https://pubmlst.org/organisms/staphylococcus-aureus/). 
Additionally, the assembled genome sequences were uploaded to the S. aureus PubMLST 
database (https://pubmlst.org/organisms/staphylococcus-aureus) to assign the novel 
sequence types.

Sequencing statistics are reported in Table 1. Since S. aureus is an opportunistic 
pathogen and a leading cause of bovine mastitis, the genome sequences produced in 
this study will provide a deeper understanding of the genetic variability of this pathogen 
in veterinary settings and will lead to a better comprehension of its pathogenic potential 
and improved strategies to contrast its virulence and resistance.
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