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ABSTRACT The emergence of multidrug-resistant (MDR) Shigella strains has impaired
the efficacy of first-line antimicrobials and exacerbated diarrhea-associated morbidity
and mortality worldwide. We report the draft genome sequences of 11 MDR Shigella
strains isolated from the stool specimens of diarrheal patients in Bangladesh.

Antimicrobial resistance (AMR) in Shigella spp. is a raging threat controlling feco-orally
transmitted bacillary dysentery, or “shigellosis,” which causes the deaths of 40,000 chil-

dren under 5 years annually (1, 2). The rapid spread of multidrug-resistant (MDR) Shigella
spp. inactivates effective antibiotics and limits the shigellosis treatment options (2, 3).
Moreover, the horizontal transfer of resistance factors through conjugative plasmids facili-
tates the acquisition of MDR in Shigella spp. and worsens the scenario. Thus, a clear under-
standing of the genetic modifications in MDR Shigella spp. is warranted in order to develop
new treatment approaches (4).

Shigella strains were isolated from patients attending the treatment center operated by
the International Centre for Diarrhoeal Disease Research, Bangladesh (icddr,b), in Dhaka,
Bangladesh, using standard microbiological and biochemical methods (5). The isolated
strains were cultured on MacConkey agar (Difco) aerobically for 18 h at 37°C and serologi-
cally confirmed by slide agglutination tests applying commercially available antiserum kits
(Denka Seiken, Tokyo, Japan) (6). Susceptibility tests were performed on Mueller-Hinton agar
after overnight growth at 37°C using antibiotic disks (Oxoid Ltd., England) and Epsilometer-
test strips (AB-Biodisc, Solna, Sweden) as per the CLSI guidelines (7). The Shigella isolates
were enriched in Luria-Bertani broth, and genomic DNA was extracted using the QIAamp
DNA minikit (Qiagen). The quality and quantity of the DNA were checked using the
NanoDrop spectrophotometer (Thermo Fisher Scientific, USA) and Qubit 2.0 fluorimeter (Life
Technologies), respectively. The Illumina Nextera XT DNA library preparation kit was applied to
construct a sequencing library from 1 ng genomic DNA. Sequencing was performed on the
Illumina MiSeq platform using the Illumina MiSeq v3 reagent kit to generate 300-bp paired-end
sequence reads. FastQC v0.11.9 was used for sequence quality checking, and Trimmomatic
v0.36 was used for adapter trimming (8, 9). Additional trimming was performed using fastp
v0.20.0, incorporating the “--corrction” flag (10). The resulting reads were de novo assembled
using SPAdes v3.14.1, adding the “–careful” option (11). The assembled sequences were
assessed using QUAST v5.0.2, and contigs shorter than 200 bp were discarded (12). Annotation
was performed using the NCBI Prokaryotic Genome Annotation Pipeline (PGAP) v5.0 (13). The
AMR and virulence genotypes were obtained using AMRFinderPlus v3.10.5 (14). Plasmids were
identified using PlasmidFinder v2.1 (https://cge.cbs.dtu.dk/services/PlasmidFinder/), maintaining
90% threshold identity and 60% minimum coverage (15). Default parameters were used for all
software unless otherwise specified. This study (PR-19048) was reviewed and approved by the
institutional review board (IRB) and ethics committee of the icddr,b, Bangladesh.

The resulting draft genome sequences contained 547 to 650 contigs, with sequencing
depths between 30� and 70�. The PGAP annotation identified 4,778 to 5,223 coding
sequences and 102 to 122 RNA genes (Table 1). Seven to sixteen AMR genes were
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identified in each isolate, substantiating the presence of multiple resistance mechanisms
against different antimicrobials (Fig. 1). All isolates carried one or more types of plasmids
(Fig. 1). However, the IncFII-type plasmid was the most common among 9 of 11 Shigella
strains, which has been reported to cause intercontinental dissemination of multiple AMR
factors and consequently drive Shigella endemics (4, 20). Therefore, the genomic data of
these MDR Shigella spp. will facilitate our understanding of the inherent genetic mecha-
nisms of AMR and contribute to AMR research, management, and surveillance.

Data availability. All data are available in GenBank under the BioProject accession
numbers PRJNA693631, PRJNA694802, PRJNA698078, and PRJNA698772.
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FIG 1 Heatmap of the AMR profile, plasmid type, and AMR genotype of 11 MDR Shigella strains. The x axis represents Shigella spp.; the y axis indicates the
different AMR profiles, plasmid types, and AMR genotypes. Dark and light blue indicate the presence and absence of a specific aspect, respectively. R
statistics v4.0.5 and the heatmaply package were used for the visualization (18, 19). R, resistant; Azm, azithromycin; Cn, gentamycin; Cip, ciprofloxacin; Na,
nalidixic acid; Cro, ceftriaxone; Amp, ampicillin; Caz, ceftazidime; Cfm, cefixime; Cxm, cefuroxime; Ctx, cefotaxime; Amc, amoxicillin and clavulanate; Mel,
amdinocillin; Sf, Shigella flexneri; Ss, Shigella sonnei; Sb, Shigella boydii; Sd, Shigella dysenteriae.
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