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Here, the draft genome sequence of a multi-drug resistant
(MDR) Serratia marcescens strain BMD28, isolated from a clin-
ical source from Dhaka, Bangladesh, has been reported. The
sequence raw read files were generated using Illumina se-
quencing technology utilizing genomic DNA from the pure
culture of this strain. The strain has a genome size of around
5.4 million base pairs, a GC content of 59.70 %, and 5,141
coding sequences. We conducted genomic studies using sev-
eral bioinformatics tools focusing on resistance genes, viru-
lence factors, toxin-antitoxin systems, and pangenome anal-
ysis. Strain BMD28 harbored the blaypy.7 gene in an IncX3
plasmid. A phylogenomic study with S. marcescens strains
isolated worldwide revealed that our strain is in the same
clade as other strains reported in Bangladesh. The data can
be used primarily to understand the genomic content, epi-
demiology, and evolution of S. marcescens in Bangladesh.
The genome sequence data of BMD28 has been deposited
in the NCBI database under BioSample accession number
SAMN41260295.
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Specifications Table

Subject

Specific subject area
Type of data

Data collection

Data source location

Data accessibility

Related research article

Biological Sciences

Omics: Genomics

Raw, table, figure, analyzed, deposited

The bacterial strain was isolated from a urine sample of a UTI patient in Dhaka,
Bangladesh. Genomic DNA was extracted, and paired-end raw reads were generated
using the Illumina™ NextSeq500 platform. Genome assembly and annotation were
done on the BV-BRC server, with a genomic map constructed using Proksee. The
isolate’s MLST profile was identified through PubMLST. Contigs were analyzed for
antibiotic resistance genes, virulence factors, and toxin-antitoxin systems using CARD,
VFDB, and TASmania, respectively. Orthologous protein clusters were compared via
Orthovenn3. Phylogenomic trees were generated using TYGS and CSIPhylogeny based
on WGS and SNP and visualized in iTOL, while BPGA was used for Pan-genome
analysis.

Institution

+ Dhaka Central International Medical College Hospital

City/Town/Region: DhakaCountry: BangladeshLatitude: 23.8041° N, Longitude: 90.4152°
E

Repository name: NCBI BioSample

Data identification number: SAMN41260295

Direct URL to data:
https://www.ncbi.nlm.nih.gov/biosample/SAMN41260295
None

1. Value of the data

 This study presents the draft genome sequence of a non-pigmented, multidrug-resistant S.
marcescens strain, BMD28 (SM BMD28), which provides valuable insights into genomic mech-
anisms of multidrug resistance (MDR) and the species’ epidemiology.

» The genome data of SM BMD28 includes one of the first reports of the blaypy.7; gene in a

Bangladeshi S. marcescens strain, significantly contributing to the understanding of the dis-
semination and evolution of carbapenem-resistant Enterobacteriaceae.
+ The draft genome sequence data may serve as a resource for comparative studies to elu-
cidate patterns of multidrug resistance, virulence factors, phylogenomic relationships, and
pangenome characteristics in S. marcescens in Bangladesh.

2. Background

S. marcescens has emerged as a notable nosocomial pathogen, contributing significantly to
the incidence of healthcare-associated infections [1]. The prevalence of S. marcescens in hos-
pital environments and clinical samples in Bangladesh, as well as in other low- and middle-

income countries, has been increasing [2,3]. Therefore, exploring the genomic characteristics of

MDR S. marcescens through whole genome sequencing (WGS) could provide valuable insights
into the potential factors that may influence the emergence and spread of MDR S. marcescens in

Bangladesh.

This study aims to characterize the genomic content of the MDR strain SM BMD28 isolated
in Bangladesh alongside a comparative analysis of its antimicrobial resistance traits, virulence
factors, and phylogenomic relationships.
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3. Data Description
3.1. Antibiotic susceptibility profile of SM BMD28

The strain was identified as non-pigmented (Fig. S1); and MDR by conferring resistance to the
majority of tested antibiotics, with the exception of those in the fluoroquinolone class (Table 1).

3.2. Genomic features of SM BMD28

The SM BMD28 strain has a GC content of 59.70 % and a genome size of approximately
5.4 million base pairs, comprising 5141 coding sequences (Table 2). The local alignment of the
Bangladeshi S. marcescens strains against the reference genome of S. marcescens ELP1.10 is visu-
alized in Fig. 1. The strains S. marcescens BK-E759 and BC-E65 were used for this alignment to
represent at least one cluster in the average nucleotide identity (ANI) matrix (Fig. S2).

Table 1
Antibiotic sensitivity pattern of the Bangladeshi S. marcescens isolate SM BMD28.
Antibiotic class Antibiotic name Interpretation
Aminoglycosides AMK R
GEN R
Carbapenem IPM R
MEM R
Cephalosporins CTX R
FEP R
Fluroquinolones CIP S
LEV S
Sulfonamide SXT R
Penicillin + beta-lactamase inhibitors TZP I
Polymyxin® PMB R
CoL R

R=Resistant, S=Sensitive, I=Intermediate
3 Determined by broth microdilution (BMD) method generating Minimum Inhibitory Concentration (MIC) value for
PMB (32 mg/L) and COL (128 mg/L) according to CLSI guidelines.

Table 2
Genomic characteristics of SM BMD28.
Attribute SM BMD 28
Place of Isolation Dhaka, Bangladesh
Isolation Source Urine
Genome Size (Mbp) 5.4
Number of Contigs 88
aN50 270,090
bL50 8
GC (%) 59.70
Coding Genes 5141
tRNA 79
rRNA 5
MLST ST366
Bio-sample ID SAMN41260295

** aN50 = Half of the genome assembly is contained in contigs equal to or larger than this value.
b 150 = smallest number of contigs (each with its length) in the genome assembly needed to cover approximately
half of the total genome size.
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Fig. 1. Sequence alignment of the isolated SM BMD28 using S. marcescens strain ELP1.10 as the reference genome. The
gaps in each circular genome represent the missing regions identified in BLAST analysis. The inner circle represents the
sequence clockwise. The blue arrows denote the annotated coding DNA sequences (CDS). The brown peaks correspond
to the positive GC skew, while the purple peaks represent the negative GC skew. Black peaks indicate the GC content.
(For interpretation of the color references in this figure legend, the reader is referred to the web version of this article.)

3.3. Prediction of antibiotic resistance and virulence genes in S. marcescens Sstrains

Utilizing the Comprehensive Antibiotic Resistance Database (CARD), we identified antibiotic
resistance genes present in the studied strains and conducted a comparative analysis with the
reference strain ELP1.10, as well as representative strains from each Bangladeshi S. marcescens
cluster determined by ANI (Fig. 2A). Our findings indicate that SM BMD28 possesses genes such
as blaypy.7 and blasyy.134. Additionally, using the Virulence Factor Database (VFDB), the virulence
profile of SM BMD28 shows substantial similarity to that of the reference strain (Fig. 2B).

3.4. IncX3 plasmid harbored the blaypy-7 gene

The blaypp.7 Was found in contig number 26, which is also predicted by the CARD database
(Fig. 2A). Contig 26 was later identified as IncX3 plasmid by PlasmidFinder 2.0 (https://
cge.food.dtu.dk/services/PlasmidFinder-2.0/). This IncX3 plasmid was aligned with complete S.
marcescens plasmid p_dmsm540_NDM?7 (CP095678.1) (Fig. 3). In the ClustalW(https://www.ebi.
ac.uk/jdispatcher/msa/clustalo) analysis comparing a blaypy,.; reference sequence (NG_049326.1)
with both the S. marcescens blaypy.7 sequences from p_dmsm540_NDM7 and BMD28 IncX3 plas-
mid, only two nucleotide differences were observed at positions 488 and 560. In the blaypp.;
sequence, these positions were occupied by G and A, respectively, whereas in the blaypy.7 se-
quences, they were replaced by A and C (Fig. S3).
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Fig. 3. Sequence alignment of the IncX3 plasmid from BMD28 using S. marcescens complete plasmid p_dmsm540_NDM?7
(CP095678.1) as a template.

3.5. Prediction of toxin-antitoxin (TA) systems

The TA systems were examined using the TASer search tool, which is integrated with the
TASmania database and illustrated as a heatmap in Fig. 4 [4]. The type II toxin-antitoxin (TA)
system represents the predominant complete TA systems identified in Bangladeshi S. marcescens
strains, including ParDE, RelBE. Among the identified TA system genes, we predicted the pres-
ence of numerous type II, type IV, and type I toxin genes, as well as type II antitoxin genes,
across the studied strains. A notable difference in the composition of TA system genes was ob-
served between SM BMD28 and the reference strain ELP1.10 (Fig. 4).

3.6. Orthologous protein cluster analysis

The SM BMD28, alongside two Bangladeshi strains were analyzed in comparison with the
reference strain ELP1.10 to identify unique gene families (Fig. 5). Across all strains, a total of
3877 common orthologous clusters were identified. The strain SM BMD28 exhibited 38 unique
gene clusters that were absent from BK-E759, BC-E65, and ELP1.10.
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Fig. 5. S. marcescens strains are depicted in a Venn diagram with distinct and common orthogroups/gene families.

3.7. Phylogenomic analysis

A phylogenomic tree was constructed to compare the genomic similarities among 50 S.
marcescens strains worldwide (including the Bangladeshi isolates) selected based on the ANI
matrix. (Fig. 6A). The strain SM BMD28 is present in a separate node from other Bangladeshi
strains. A SNP cladogram of global S. marcescens strains, including the studied strain, was also
constructed (Fig. 6B).

3.8. Pan-genome analysis

Pangenome analysis of 13 ANI-matched Bangladeshi S. marcescens strains identified 3779
core genes shared among all strains. Notably, strains BMD28, [UBTGEM_3, and RMCH-M16-N
harbored the highest number of unique genes, with 575, 172, and 100 unique genes, respec-
tively. These three strains also exhibited the highest number of missing genes relative to the
other Bangladeshi strains (Table S2). The core-pan plot analysis shows that the S. marcescens
pan-genome remains “open.” However, it is approaching closure as more genomes are incorpo-
rated, having minimal impact on the overall pan-genome size (Fig. 7). In the power-law equation
f(x) = axP, the Bpan value, representing the total expansion rate of gene families, is determined
to be 0.10330 (i.e., <1), associated with the stabilization of the pan-genome [5].

4. Experimental Design, Materials and Method
Isolation and phenotypic characterization of SM BMD28

The S. marcescens isolate was collected from urine samples was isolated on Nutrient Agar
(Condalab, Spain), followed by subculture on both MacConkey Agar (Condalab, Spain), and Nu-
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trient Agar (Condalab, Spain) to observe their distinct characteristics. The isolate was later con-
firmed as S. marcescens by 16 s rDNA sequencing. The confirmed strain then further tested to
identify their antimicrobial resistance pattern by using the Kirby-Bauer disk diffusion technique
[6] using amikacin (AMK 30 pg), gentamicin (GEN 10 pg), meropenem (MEM 10 pg), imipenem
(IMP 10 pg), ceftriaxone (CRO 30 pg), cefepime (FEP 5 pg), ciprofloxacin (CIP 5 pg), levofloxacin
(LEV 5 pg), trimethoprim/Sulfamethoxazole (SXT 25 pg), tazobactam with piperacillin (TZP
110 pg) (Bioanalyse, Turkey). The minimum inhibitory concentration (MIC) of all S. marcescens
strains against colistin and polymyxin-B (Sigma-Aldrich, USA) was calculated quantitatively us-
ing broth-microdilution (BMD) in accordance with CLSI recommendations [7].

4.1. Genome assembly and annotation

A single bacterial colony was cultured in BD Difco™ (Becton, Dickinson and Company, USA)
LB (Luria-Bertani) broth and incubated overnight at 37 °C in a Memmert IN160 natural con-
vection incubator (Memmert GmbH, Germany). The density of the broth culture was measured
using a BioSan DEN-1 densitometer (BioSan, Latvia). DNA was subsequently extracted from the
culture using the Qiagen DNeasy Blood & Tissue Kit (Qiagen, USA), following the manufacturer’s
instructions. The purity of the extracted DNA was checked using a Nanodrop ND-1000 spec-
trophotometer (Thermo Fisher Scientific, USA), while the DNA concentration was measured with
a Qubit 4.0 fluorometer (Thermo Fisher Scientific, USA). Library preparation was performed us-
ing the Illumina DNA Prep Reagent Kit (Illumina, USA) in accordance with the manufacturer’s
protocol. Raw sequencing reads were generated on a NextSeq 500 platform (Illumina™, USA) at
icddr, b Genome Centre, Dhaka, Bangladesh. Genome assembly and quality control were carried
out using Unicycler 0.4.8.0 [8], Quast 5.0.2 [9], Samtools 1.17 [10], and BUSCO 5.7.1 [11]. Annota-
tions were conducted using the Rapid Annotation using Subsystem Technology toolkit (RASTtk)
[12], The assembly and annotation processes were supported by the Bacterial and Viral Bioinfor-
matics Resource Center (BV-BRC) [13]. A circular genome map representing the local alignment
of the strains was generated using Proksee [14].

4.2. Genomic characterization, prediction of antibiotic resistance genes, virulence, and
toxin-antitoxin systems

Multilocus sequence typing (MLST) of the SM BMD28 isolate was performed by identify-
ing sequence variants in seven housekeeping genes using the PubMLST web server (https:
/[pubmlst.org/). The assembled draft genome was then analyzed using Abricate version 1.0.0
[15] to identify antibiotic resistance genes and virulence factors. For this analysis, the Com-
prehensive Antibiotic Resistance Database (CARD) [16] was used to screen for resistance genes,
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while the Virulence Factor Database (VFDB) [17] was employed to detect virulence factors. Toxin-
antitoxin systems presence was predicted using Toxin-Antitoxin Systems Mania (TASmania) [4].
All heatmaps were generated using ChiPlot (https://www.chiplot.online/). All analyses were car-
ried out in the respective webservers/tools using the default parameters.

4.3. Comparative analysis

Genome selection and phylogenomic tree generation were performed according to the
method described by Tabassum et al. [18]. Average nucleotide identity (ANI) analysis was con-
ducted using FastANI version 1.34 [19]. Orthologous protein cluster comparison was performed
between the reference strain ELP1.10 (Accession: NZ_CP127881.1) and representative strains from
each Bangladeshi S. marcescens cluster, as determined by ANI. These comparisons were per-
formed using the OrthoVenn3 web interface, employing the OrthoFinder algorithm with an E-
value threshold of 1e-5 and an inflation parameter of 1.5 [20]. Phylogenomic analyses were car-
ried out in the Type Strain Genome Server (TYGS) for a whole genome-based taxonomic analysis
[21]. Subsequently, a phylogenomic assessment based on whole genome single nucleotide poly-
morphisms (SNPs) was performed using CSIPhylogeny version 1.4, with ELP1.10 as the reference
genome [22]. The resulting phylogenomic trees were visualized using the Interactive Tree of Life
(iTOL) web interface [https://itol.embl.de/]. The pan-genome analysis was conducted using the
Bacterial Pan Genome Analysis (BPGA) v1.3 tool [23]. All analyses were carried out in the re-
spective webservers/tools using the default parameters unless mentioned otherwise.
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