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Draft genome sequences of five multidrug-resistant Escherichia 
coli strains isolated from vegetable samples in Bangladesh

Md. Saiful Islam,1,2 Pritom Kumar Pramanik,1 Md. Liton Rana,1 Srinivasan Ramasamy,3 Pepijn Schreinemachers,4 Ricardo Oliva,3 Md. 
Tanvir Rahman1

AUTHOR AFFILIATIONS See affiliation list on p. 3.

ABSTRACT Reports indicate that vegetables are becoming a source of multidrug-resist
ant (MDR) bacteria, including Escherichia coli. Here, we present genome sequences of 
five MDR E. coli strains to assist future genomic analysis of this bacterium. These E. coli 
strains were isolated from vegetable samples of different gardening systems in Dhaka, 
Bangladesh.

KEYWORDS vegetables, gardening systems, Escherichia coli, whole-genome sequenc
ing, MDR, antibiotic resistance genes, virulence factor genes, public health, Bangladesh

T he overuse of antibiotics has led to the development of antibiotic resistance, giving 
rise to a wide range of multidrug-resistant (MDR) strains that present a substan

tial global health threat (1, 2). The versatile and adaptable capabilities of Escherichia 
coli make it very commonly found in food, water, and soil (3). The presence of MDR 
Escherichia coli in vegetables poses a public health issue by transferring to the human 
population via the food supply chain.

Between September 2022 and March 2023, fresh vegetable samples (Table 1) were 
collected from different gardening systems from Dhaka (23.8105°N, 90.3372°E) district 
of Bangladesh and transported to the laboratory (24.7245°N, 90.4372°E). The samples 
were processed following the procedures of the previous study (4). Briefly, vegetable 
samples were aseptically chopped, weighed (50 g), and placed into a sterile polyethene 
stomacher bag containing 200 mL of buffered peptone water and macerated for 5 min at 
230 rpm in a Stomacher 400 circulator (Seward Ltd., London, UK). The processed samples 
were then incubated at 37°C for 24 h, spread on eosin methylene blue agar plates, and 
incubated at 37°C overnight. The resulting colonies were subjected to Gram staining 
and biochemical tests (indole, methyl red, Voges-Proskauer, citrate utilization, and sugar 
fermentation tests) to isolate E. coli (5). E. coli identification was then performed using 
matrix-assisted laser desorption ionization time-of-flight mass spectrometry (6). For 
this study, five MDR E. coli strains (MTR_DSS_V097, MTR_DSS_V098, MTR_DNS_V20, 
MTR_DSR_V504, and MTR_DNS_V06) were chosen and incubated in nutrient broth 
(HiMedia, India) at 37°C overnight. DNA was subsequently extracted from the cultured 
broth using a DNeasy Blood and Tissue Kit (QIAGEN, Hilden, Germany). The DNA library 
was prepared using the Nextera DNA Flex Library Prep Kit (Illumina, San Diego, CA, 
USA). Genome sequencing was carried out on the Illumina NextSeq2000 platform, which 
generated paired-end reads with a length of 2 × 150 bp. The genome assembly was 
conducted using Unicycler v.0.4.9 (7), following a preliminary step of trimming the raw 
paired-end reads (Table 1) with Trimmomatic v.0.39 (8) (leading: 20, sliding window: 
4:20:20, trailing: 20, and minlen = 36) to remove Illumina adapters, known Illumina 
artifacts, and phiX reads from the data set. Quality assessment was performed using 
FastQC v.0.11.7 (9). The annotation of the genome was done using PGAP v.6.6 (10). In our 
assembled genome, sequence types were predicted by MLST v.2.0 (11), pathogenicity 
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index by PathogenFinder v.1.1 (12), CRISPR arrays and prophages by CRISPRimmunity 
(13), plasmids by PlasmidFinder v.2.1 (14), antibiotic resistance genes (ARGs) by CARD 
v.3.2.4 with RGI main [the ARGs selection criteria were set to perfect (100% identity) and 
strict (>95% identity) hits only to the curated reference sequences in the CARD databa
ses] (15) and ResFinder v.4.1 (16); virulence factor genes (VFGs) by VFDB with VFanalyzer 
(17) and VirulenceFinder v.2.0 (18); siderophores by antiSMASH v.7.0 (19); bacteriocins by 
BAGEL suite v.4.0 (20); and metabolic functional features by RAST v.2.0 (21). Default 
parameters were used for all software unless otherwise specified.

Genomic characteristics of all the five E. coli strains are presented in Table 1. The 
E. coli strains MTR_DSS_V097, MTR_DSS_V098, MTR_DNS_V20, MTR_DSR_V504, and 
MTR_DNS_V06 contained 53, 68, 55, 68, and 56 predicted ARGs, respectively, and 64, 62, 
32, 59, and 82 VFGs, respectively. Plasmids, such as IncFIA, IncFIB(AP001918), IncX1, and 
IncY were harbored in these strains. Four different sequence types (ST2, ST398, ST441, 
and ST1162) were identified in these strains, and the pathogenicity indices varied from 
93% to 95%. The number of CRISPR arrays varied from two to three with 8–12 genes; 
the prophage numbers ranged between 10 and 18. Two types of siderophores and 
three types of bacteriocins were identified in the sequenced genomes. Moreover, 378, 
374, 365, 359, and 79 subsystems were identified in the E. coli strains MTR_DSS_V097, 
MTR_DSS_V098, MTR_DNS_V20, MTR_DSR_V504, and MTR_DNS_V06, respectively.
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