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Abstract
Objective  This study presents the whole genome sequence of Staphylococcus aureus strain 37M isolated from cows 
with subclinical mastitis in Kiruhura district, Uganda. The objective was to characterize the genome to understand the 
isolate’s resistance and virulence potential. The genome sequence accompanying metadata are available under the 
accession GCA_052439145.1.

Data description  The final assembled genome has a genome size of 2,795,296 bp, Contig N50 (53.2 kb), L50 16, 
Genome coverage 2.79534e + 06x, Assembly level contigs and a GC content of 32.5%. It contains 2,748 CDSs, 2,819 
genes, 2,584 predicted protein-coding genes, 57 tRNA genes, 3 complete rRNAs (23 S), 5 non-coding RNAs and 159 
Pseudo Genes. Quality analysis of the genome using CheckM analysis (v1.2.4) revealed 96.72% completeness, and 
0.7% contamination. Average Nucleotide Identity (ANI) analysis revealed that the closest type strain to our isolate 
was Staphylococcus aureus (GCA_000330825.2) with an ANI of 99.04%, 92% assembly coverage, 93.3% type assembly 
coverage, confirming species-level identity and close relatedness. Screening with the Comprehensive Antibiotic 
Resistance Database (CARD) and the Virulence Factor Database (VFDB) revealed several genes conferring resistance to 
different classes of antibiotics: antibiotic (tet(K) and tet(38)- tetracyclines, mepA, aminoglycosides, fluoroquinolones, 
norA- Fluoroquinolones, LmrS- Macrolides, aminoglycosides, lincosamide, oxazolidinones and blaZ- Beta-lactams, 
regulatory gene (mepR, arlR and arlS). Virulence factors included: Adherence (icaA, icaB, icaC, icaD, icaR, clfA, ebp, 
fnbA, fnbB, map, sdrC, sbi, spa,), Secretion system (esaA, esaB, esaC, essA, essB, essC, esxA, esxB), Enzymes (cap8A, 
cap8B, cap8C, cap8D, cap8E, cap8F, cap8G, cap8P, cap8O, cap8N, cap8M, cap8L, mgrA, adsA, geh, srtB, hysA), Iron 
regulators (isdA, isdB, isdC, isdD, isdE, isdF isdG), Toxin (lukF-PV, lip, sspB, sspC) and Hemolysin (hlb, hld, aur, hlgA, hlgB, 
hlgC, hly/hla).
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Objective
Subclinical mastitis (SCM) is a burden for the dairy sec-
tor due to its asymptomatic nature [1]. Staphylococcus 
aureus is the most contagious bacteria that causes sub-
clinical mastitis (SCM) in dairy cattle [2]. S. aureus intra-
mammary infections (IMI) is believed to occur during 
the milking process [3]. Hand milking is one of the most 
obvious possibilities for transmission [4]. Antibiotics for 
human and veterinary use are readily available over the 
counter in developing countries [5]. This high preva-
lence has been linked to the irrational use of antibiotics 
without laboratory confirmation as well as an increase in 
farmers handling SCM cases with little professional assis-
tance [6]. These factors have led to an emergency of mul-
tidrug resistant (MDR) strains of S. aureus that are linked 
to financial losses and food insecurity [7].

This study aimed to describe the genetic characteristics 
of S. aureus strain 37M isolated from subclinical masti-
tis affected cows in Uganda’s Kiruhura area. The purpose 
of whole genome sequencing (WGS) was to learn more 
about the organism’s overall genomic architecture as well 
as its genes for virulence and antibiotic resistance. Sub-
clinical mastitis prevention and treatment approaches 
will be guided by these data, which will also enhance con-
tinuing work in genomic surveillance of MDR pathogens.

No scientific paper had previously published this 
genomic sequence. The information displayed here was 
produced as a result of scholarly studies looking into the 
molecular epidemiology and microbiology of subclinical 
in Uganda’s Kiruhura district. Reference to this data note 
will be made in future papers from the original study that 
examine comparative genomes and resistance evolution 
across various isolates. The assembled genome and raw 
data have both been uploaded to NCBI public resources 
to guarantee transparency and reusability.

Data description
The data set presented includes the whole-genome 
sequence data of Staphylococcus aureus strain 37M, iso-
lated from cows with subclinical mastitis in Kiruhura dis-
trict, Uganda. Data include raw sequence reads (dataset 
1), draft genome assemblies (dataset 2), and annotated 
genome data (dataset 3), all deposited in NCBI.

Strain 37M was isolated from a milk sample collected 
from cows with Sub-clinical mastitis in Kiruhura dis-
trict, Uganda. The milk sample was cultured on blood 
agar, observing the beta hemolysis on blood agar, sus-
pected isolates were sub-cultured on Mannitol salt agar 
(Himedia, India), (MSA) plates incubated aerobically 
at 37 °C for 24 h. Yellow colonies indicative of Staphy-
lococcus aureus, were streaked onto a fresh differen-
tial media MSA plates for further purification. Pure S. 
aureus isolates were further confirmed by following a 
positive catalase, coagulase, and Staphaurex latex agglu-
tination test (Thermo Fisher Scientific) as per the manu-
facturer’s instructions. Antibiotic sensitivity testing was 
conducted on obtained pure isolates using Kirby-Bauer, 
standard disk diffusion method on Mueller-Hinton agar 
(MHA) with a dilution adjusted in compliance with the 
0.5 McFarland standard (1.5 × 108 cfu/ml) in line with 
CLSI guidelines [8, 9]. The strain was resistant to mul-
tiple antibiotics, including penicillin (10 units; 6 mm), 
erythromycin (15 µg; 10 mm), tetracycline (30 µg; 12 
mm), and cefoxitin (30 µg, 18 mm), indicating methicillin 
resistance.

Pure Staphylococcus aureus isolates were cultured on 
Luria-Bertani (LB) broth incubated in shaker at 200 rpm 
for 18–24 h at 37 °C and DNA was extracted using a 
column-based extraction using the NEB Monarch® Spin 
gDNA Extraction Kit, including the extra lysozyme pre 
treatment step for efficient lysis of Gram-positive cells 
[10]. The integrity of the extracted DNA was assessed 
by 1% (w/v) agarose gel electrophoresis (Fig. 1), DNA 

Fig. 1  An agarose gel image showing mecA gene from selected multi-drug-resistant Staphylococcus aureus isolated from cows with subclinical mastitis, 
determined using colony PCR, well 1 is the DNA ladder (100 to1000bp), well 2 (Positive control, S. aureus ATCC 33591), wells 3-6(32M-36M), well 8(37M), 
wells 9-20(38M-49M) samples, well 21 (Non template control)
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concentration and purity were also measured using the 
Qubit 3.0 Fluorometer (Thermo Fisher Scientific) with 
Quant-iT dsDNA Assay Kit, High Sensitivity (Invitro-
gen) and Nano Drop ND 1000 spectrophotometer (ther-
mos Fisher Scientific). The MinION MK1B (MIN-101B) 
(Oxford NANOPORE technology) platform was used 
for whole-genome sequencing producing 1D reads [11, 
12]. Library preparation was conducted using the Rapid 
barcoding kit 96V14(SQK-RBK114.96) (Oxford NANO-
PORE technologies). FLO-MIN114, MinIONor GridION 
Flow cell R10 version-lot 11,004,111 by Oxford NANO-
PORE technologies was loaded with prepared library 
[13].

The length of the assembled genome was 2,795,296 
bp, 89 contigs, 53,181 N50, 14;429 N90, 16 L50, 54 
L90, 32.73% GC, 97.3% depth coverage and 0.7% mini-
mum coverage. Raw reads were quality checked with 
FastQC (v0 12.1) before and after trimming [14]. Adapter 
sequences and low-quality bases were trimmed using 
Trimmomatic (v0.39) [15]. All high-quality trimmed 
reads were used for de novo assembly with Unicycler 
(v0.5.1), base calling with (SUP, v4.3.0) and polished 
with Medaka [16–18]. All assembled reads passed qual-
ity assessment using QUAST (v5.3.0) and assembly 
completeness was determined using BUSCO (v5.8.3) 
[19, 20]. Resulting in 188390 total sequences, 131.3Mbp 
total bases, 60–71,894 sequence length, GC 34% before 
trimming, after trimming with 141908 total sequences, 
104.7Mbp total bases, 20-71703sequence length, GC 
32%. The assembled genome was submitted and anno-
tated using the NCBI Prokaryotic Genome Annota-
tion Pipeline (PGAP (v6.10) [21]. And yielded a genome 
length of 2,795,296 bp, 89 contigs with an N50 53,181, 16 
L50 and GC 32.5% after submission as shared in Table 1.

AMR genes were found using the Comprehensive Anti-
biotic Resistance Database (CARD) [22] and ResFinder 
v4.6.0. Likewise, BLAST was used with default param-
eters to query the Virulence Factor Database (VFDB) [23] 
in order to find possible virulence genes. Significant hits 
were defined as those with ≥ 90% identification and ≥ 60% 
coverage.

Limitations
Not Applicable.
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