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Here, we report the draft genome sequence data of two
multidrug-resistant (MDR)  Staphylococcus  haemolyticus
strains, SAC2 and SAC7, isolated from clinical samples from
Dhaka, Bangladesh. The sequence raw read files were gen-
erated using lon Torrent Sequencing Technology using the
genomic DNA from the pure culture of the strains. These two
Bangladeshi S. haemolyticus strains had an average genome
size of 2.49 million base pairs with a GC content of 32.6 %
and an average of 1783 coding sequences. We conducted
genomic studies using bioinformatics tools focusing on resis-
tance genes, virulence factors, and toxin-antitoxin systems.
A phylogenomic study with S. haemolyticus strains isolated
worldwide revealed that these two Bangladeshi strains are in
different nodes but clustered together. The data can be used
as a starting point for understanding the genomic content,
epidemiology, and evolution of S. haemolyticus in Bangladesh.
The genome sequence data of SAC2 and SAC7 strains have
been deposited in the NCBI database under BioSample
accession numbers SAMN35731443 and SAMN35731649,
respectively.
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Specifications Table

Subject Biological Sciences

Specific subject area Omics: Genomics

Type of data Raw, table, figure, filtered, analyzed

Data collection The strains were isolated from clinical samples from Bangladesh, and the genomic DNA

was extracted. The raw read files were generated using lon Torrent Sequencing
Technology, followed by assembly and annotation through services provided by BV-BRC.
A genomic map was generated by Proksee. The resistome was predicted using the RGI
tool offered by the CARD database. The Victors and VFDB databases were used to predict
the virulome. TA systems were predicted using TASmania. MLST-2.0 web server was used
to determine the MLST of the isolates. TYGS and CSIPhylogeny v1.4 were used to
generate phylogenomic trees based on whole genome and SNP, respectively, and iTOL
was used for their visualization.

Data source location Institution:
« Dhaka Medical College Hospital, (SAC2, SAMN35731443)
« LABAID Diagnostic Mirpur (SAC7, SAMN35731649)
City/Town/Region: Dhaka
Country: Bangladesh
Latitude: 23.8041° N, Longitude: 90.4152° E

Data accessibility Repository name: NCBI BioSample
Data identification number: SAMN35731443
Direct URL to data: https://www.ncbi.nlm.nih.gov/biosample/?term=SAMN35731443
Data Identification number: SAMN35731649
Direct URL to data:
https://www.ncbi.nlm.nih.gov/biosample/?term=SAMN35731649

Related research article None

1. Value of the Data

- This study represents the first WGS of S. haemolyticus isolated from Bangladesh. The data
could serve in investigating genomic mechanisms for MDR and the epidemiology of the
species, possibly aiding in developing better public health strategies, particularly through tar-
geted antimicrobial stewardship efforts to combat infections.

« The genome sequences of S. haemolyticus strains SAC2 and SAC7 could provide information
for future comparative inter-species and intra-species genomic research.

+ The data would help to understand the genotype responsible for the increased virulence and
phylogenomic studies of S. haemolyticus in Bangladesh.

2. Background

In recent years, S. haemolyticus has exhibited increased resistance to a wide range of drugs
[1]. However, the factors linked to their spread, pathogenicity, and virulence are yet to undergo
detailed characterization. There is inadequate information available about the frequency of S.
haemolyticus infections and the genomic content of the MDR Bangladeshi S. haemolyticus [2].

The objective of the present study was the genomic characterization of the two MDR clini-
cal isolates of S. haemolyticus from Dhaka, Bangladesh, assessing their antimicrobial resistance,
virulence profile, toxin-antitoxin systems, and phylogenomic relationships.

3. Data Description
3.1. Antibiotic resistance profile of the Bangladeshi S. haemolyticus isolates

The two studied strains were confirmed to be MDR. Notably, SAC2 and SAC7 were resistant
to 78.94 % and 63.15 %, respectively, of all antibiotics tested (Table 1).
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Table 1
Antibiotic sensitivity pattern of S. haemolyticus isolates.
Antibiotic class Antibiotics Strains
SAC2 SAC7
Penicillin AMP R R
Penicillin + beta-lactamase inhibitors AMC I S
TZP R I
Cephalosporins FOX R R
CAZ R R
CFM R R
CRO R R
CTX R R
FEP R R
Monobactams ATM R R
Carbapenems MEM R I
Aminoglycosides AMK R I
GEN R S
Fluoroquinolones CIP R R
LEV S R
Macrolides ERY R R
Tetracyclines TET S S
TGC S S

R = Resistant, S=Sensitive, [=Intermediate.

Table 2

Genomic characteristics of Bangladeshi S. haemolyticus strains.

Attribute

SAC2

SAC7

Place of isolation
Isolation source

Dhaka, Bangladesh
Wound

Dhaka, Bangladesh
Blood

Sequencing coverage 56.34 49.97
Genome size (Mbp) 248 2.5
Number of contigs 97 135
aN50 70,474 52,525
bL50 12 16

GC (%) 32.58 % 3261 %
Coding genes 1773 1793
tRNA 25 56
rRNA 4 3

MLST 40 42
Bio-sample ID/reference SAMN35731443 SAMN35731649

aN50 = Half of the genome assembly is contained in contigs equal to or larger than this value; "L50= smallest number
of contigs (each with its length) in the genome assembly needed to cover approximately half of the total genome size.

3.2. Genomic features of the isolated S. haemolyticus strains

Two Bangladeshi strains exhibited an average genome size of 2.49 million base pairs (Mbp)
with a GC content of 32.6 % and an average of 1783 coding sequences (CDS). To our knowl-
edge, the multilocus sequence types (MLST) of the isolated strains had not been previously doc-
umented in Bangladesh (Table 2).

The local alignment of the Bangladeshi S. haemolyticus strains against the reference genome
of S. haemolyticus S167 is visualized in Fig. 1.

3.3. Antibiotic resistance and virulence genes prediction of the S. haemolyticus strains
Using the Comprehensive Antibiotic Resistance Database (CARD), we found antibiotic re-

sistance genes (ARG) in the studied strains and compared them with a reference strain S167
(Fig. 2A).
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Fig. 1. Sequence alignment of the isolated S. haemolyticus strains using S. haemolyticus S167 as the reference genome.
The gaps on each circular genome represent the missing regions identified in BLAST analysis. The inner circle represents
the sequence clockwise. The navy blue arrows indicate the annotated coding DNA sequences (CDS). The green and the
purple peaks represent the positive and the negative GC skews, respectively. The black peaks represent the GC content.
(For interpretation of the references to color in this figure legend, the reader is referred to the web version of this
article.)

Virulence genes contribute to the pathogenicity through several mechanisms in Bangladeshi
S. haemolyticus strains, yet they are absent in the reference strain (Fig. 2B). Virulomes associated
with capsular polysaccharide biosynthesis were only detected in SAC2 (Fig. 2B).

3.4. Toxin-antitoxin (TA) identification

Toxin-antitoxin loci were analyzed using Toxin- Antitoxin System (TASmania) mania (Fig. 3).
The most abundant toxin among the strains was PemK-like, MazF-like toxin of the type II toxin-
antitoxin system (Fig. 3A). The two Bangladeshi strains were found to carry the toxin Phage-
derived protein Gp49-like (DUF891), although absent in the reference strain. The most prevalent
antitoxin found in the Bangladeshi strains was Helix-turn-helix, followed by the antitoxin ParB-
like nuclease domain (Fig. 3B). Compared to the reference strain, the antitoxin SeqA protein
C-terminal domain was notably absent in the Bangladeshi isolates.

3.5. Phylogenomic analysis

A phylogenomic tree was constructed to compare the genomic similarities among 50 S.
haemolyticus isolates worldwide (including the Bangladeshi isolates), selected based on BLAST
results of the 16 s rRNA genomes of SAC2 and SAC7 (Fig. 4A). A Single Nucleotide Polymor-
phism (SNP) cladogram of 18 S. haemolyticus, including the studied strains, was constructed
(Fig. 4B).
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Fig. 2. Antibiotic resistance genes (A) and Virulence Factors (B) of the two isolated Bangladeshi S. haemolyticus strains
and the reference strain S. haemolyticus S167. The red squares denote the presence of the genes, and the blue squares
denote the absence of the genes listed. (For interpretation of the references to color in this figure legend, the reader is
referred to the web version of this article.)
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Fig. 3. Toxin-antitoxin system of the isolated strains and the reference strain S. haemolyticus S167. Varying colors rep-
resent different numbers of toxin genes (A), and antitoxin genes (B). The identified toxins and antitoxins are shown at
the Y axis. The names of the strains are mentioned at X axis. (For interpretation of the references to color in this figure
legend, the reader is referred to the web version of this article.)
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Fig. 4. Phylogenomic tree based on (A)WGS of 50 S. haemolyticus strains, (B) SNP of 18 S. haemolyticus strains including
2 Bangladeshi strains. In Figure A, the BioSample Numbers are given inside the bracket.
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4. Experimental Design, Materials and Methods
4.1. Isolation and phenotypic characterization of S. haemolyticus strains

The S. haemolyticus strains from clinical samples were isolated on Mannitol Salt Agar (MSA;
Condalab, Spain), followed by the subculture on MSA to observe their distinctive characteris-
tics. The confirmed S. haemolyticus isolates were tested to identify their antimicrobial resistance
pattern by using the Kirby-Bauer disk diffusion technique [3] on Mueller-Hinton agar (HiMedia,
India) according to the Clinical and Laboratory Standards Institute (CLSI) (CLSI 2022) guideline
(Table S1). The antibiotics tested were ampicillin (AMP 30 pg), amoxicillin with clavulanic acid
(AMC 30 pg), tazobactam with piperacillin (TZP 110 ng), ceftazidime (CAZ 30 pg), cefixime (CFM
5 pg), ceftriaxone (CRO 30 pg), cefotaxime (CTX 30 pg), cefepime (FEP 5 ng), aztreonam (ATM
30 pg), meropenem (MEM 10 pg), amikacin (AMK 30 pg), gentamicin (GEN 10 pg), ciprofloxacin
(CIP 5 ng), levofloxacin (LEV 5 ng), erythromycin (ERY 15 pg), tetracycline (TET 30 pg), tigecycline
(TGC 15 pg), and colistin (COL 10 ng) (Bioanalyse, Turkey).

4.2. Genome assembly and annotation

WGS was performed on two MDR Bangladeshi S. haemolyticus. The genomic DNA was
extracted using Wizard® Genomic DNA Purification Kit following the manufacturer’s proto-
col (Promega, USA). The quantity and quality of the extracted DNA were assessed with a
NanoDrop™ 2000 spectrophotometer (Thermo Scientific, USA). Raw sequence read files for
S. haemolyticus strains were obtained using lon Torrent sequencing technology on an lon
GeneStudio™ S5 System (ThermoFisher Scientific, USA) following the manufacturer’s instruc-
tions at DNA Solution Ltd., Dhaka, Bangladesh. Each sample underwent multiple read genera-
tion, with quality control and adapter trimming executed using the integrated Torrent Suite™
Software version 5.10.0. The assembly of the sequences was performed using Unicycler ver-
sion v0.4.8.0 [4], Quast version 5.0.2 [5], and Samtools version 1.11 [6]. The annotations were
done by using the Rapid Annotation using Subsystem Technology (RAST) tool kit (RASTtk)
[7]. The assembly and annotation services were provided by the Bacterial and Viral Bioin-
formatics Resource Center (BV-BRC) [8,9]. Proksee was used to generate a circular map re-
flecting the local alignment of the strains (Fig. 1) [10]. Assembled draft genomes were stored
at the National Center for Biotechnology Information (NCBI) (BioSample IDs: SAMN35731443;
SAMN35731649).

4.3. Genomic characterization, prediction of antibiotic resistance genes, virulome, and
toxin-antitoxin systems

Assembled draft genomes were used in the Resistance Gene Identifier (RGI) tool offered
by the Comprehensive Antibiotic Resistance Database (CARD) to predict the resistomes of the
strains. The presence of virulence factors for the strains was predicted using the Virulence Fac-
tor Database (VFDB) (http://www.mgc.ac.cn/VFs/) and the Victors Database. Multilocus sequence
typing (MLST) of S. haemolyticus isolates was determined by the MLST-2.0 web server. MLST was
performed by identifying different variants located in seven housekeeping genes, carbamate Kki-
nase(arcC), D-ribose ABC transporter substrate-binding protein (Ribose_ABC), cell surface elastin
binding protein (SH1431), D-3-phosphoglycerate dehydrogenase (SH_1200), ribulose-phosphate
3-epimerase (cfxE), ferrochelatase (hemH), 3-isopropylmalate dehydrogenase (leuB). All the anal-
ysis was performed following the method described in [11,12]. Toxin-Antitoxin Systems were
predicted using Toxin-Antitoxin systems mania (TASmania) [13]. Default parameters were ap-
plied for all analyses using the mentioned tools.
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4.4. Comparative analysis

Average Nucleotide Identity (ANI) analysis was performed using Kostas Lab [14] (Fig. S1). A
Single Nucleotide Polymorphism (SNP) tree was constructed from closely related 18 S. haemolyti-
cus strains (with average nucleotide identity >99 %) isolated worldwide based on ANI (Fig. S1
and Table 2). Phylogenomic analysis was carried out in the Type Strain Genome Server (TYGS)
(https://tygs.dsmz.de) for a whole genome-based taxonomic analysis [15]. Later, CSIPhylogeny
version 1.4 was used for the generation of a phylogenomic tree against the reference genome S.
haemolyticus strain S167 (Accession: SAMNO04361561) based on SNP [16]. Both the phylogenomic
trees were visualized by the Interactive Tree of Life (iTOL) [17]. The heatmaps were generated
using Science and Research (SR) online Plot (www.bioinformatics.com.cn).

Limitations

Not applicable.
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