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Genome Sequences of Four Shigella boydii Strains
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ABSTRACT There are four bacterial species in the genus Shigella that cause shigel-
losis or dysentery. Shigella boydii is one of the least studied Shigella species but has
been shown to be separated into three phylogenomic clades. Here, we report four
complete reference sequences of the S. boydii phylogenomic clades.

higellosis is a diarrheal disease caused by the bacterial genus Shigella, consisting of
four species (1), including Shigella boydii. The aim of this submission is to describe
the complete reference genomes of four S. boydii isolates which are representatives of
the previously identified S. boydii phylogenomic clades (2).
The four S. boydii strains were isolated using standard culture methods (3) from the
stool of children in Bangladesh under the age of five as part of the Global Enteric
Multicenter Study (GEMS) (3, 4). The isolates were grown in lysogeny broth overnight
at 37°C, and DNA was purified by alkaline lysis extraction as previously described (5),
with the exception that after the phenol:chloroform treatment the upper aqueous
phase was added to a heavy phase lock tube (5 Prime, Inc., Gaithersburg, MD), and the
extraction was repeated using chloroform-isoamyl alcohol (24:1 [vol/vol]). The upper
aqueous phase was collected, and at least 5 volumes of isopropanol was used for
precipitation of DNA on ice for 15 min, followed by centrifugation at 12,000 X g for 10
min, ethanol washes, and resuspension in water. Library preparation was conducted
using a Kappa kit for 150-bp paired-end reads, and the genomes were sequenced on
the lllumina HiSeq 2000 platform using paired-end libraries with 300-bp inserts, as
previously described (2). The same genomic DNA preparations of each isolate were also
used to generate a 20-kb sequencing library for the Pacific Biosciences (PacBio) RS Il
platform with P6C4 chemistry in a single flow cell per isolate using standard methods
(6). The PacBio raw data of S. boydii isolates 600080, 600690, and 602068 were
assembled using the Hierarchical Genome Assembly Process v.3 (HGAP3) pipeline and Citation Sikorski MJ, Hazen TH, Vyas G,
. - . Michalski JM, Rasko DA. 2020. Genome
SMRTAnalysis v.2.3.0 software (7), while isolate 600657 was assembled using Canu v.1.4 sEsnEnEEs e SmEn ey
(8). Assemblies for each isolate were circularized using Minimus2 (9) and polished with representative of the major S. boydii clades.
the generated Illumina reads using Quiver (7) to close the genomes. All software was iterelste] Resoulr Apmeuie Sreogel-A0

. . https://doi.org/10.1128/MRA.00881-20.
run with default values. The total number of reads generated for each isolate on each . e
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sequencing platform and the relevant statistics for each genome assembly are listed in School of Medicine and Dentistry

Table 1. The assemblies contained between two and four molecules, with each assem- Copyright © 2020 Sikorski et al. This is an

bly having a single manually circularized chromosome and one or two circularized ogeaagess el lsiloies ungeritie s
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plasmids that ranged in size from 6.9 kb to 216 kb. Complete and circularized molecules riemeiiens e,

were manually edited to remove overlaps and not rotated. The genomes were anno- Address correspondence to David A. Rasko,

tated with PGAP v.4.12 (12). drasko@som.umaryland.edu.

Phylogenomic analysis was performed on these four complete S. boydii genomes in tegaivas 25Ul 2000
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comparison with complete Shigella genomes available from GenBank (n = 102) and a Published 8 October 2020

panel of diverse E. coli genomes (n = 30) as previously described (2). A maximum-
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FIG 1 Phylogenomic tree containing four reference S. boydii isolates (in bold), reference Shigella isolates currently available in the
public databases (n = 102), and a collection of diverse reference E. coli isolates (n = 30). Three S. boydii clades are identified by color,
with clade 1 in blue (separated into two smaller subclades denoted by two shades of blue), clade 2 in red, and clade 3 in green. The
tree was inferred with Interactive Tree Of Life (iTOL) v.5.5.1 with bootstrap support values greater than or equal to 90% shown at the
black square nodes. Distance for the number of nucleotide changes is shown to be 0.1 with the corresponding tree scale bar length.

likelihood phylogeny tree (Fig. 1) was constructed with 100 bootstrap replicates using
RAXML v.8.2.10 (13) and visualized using iTOL v.5.5.1 (10).

The presence or absence of Shigella virulence genes (14) was examined using the
large-scale BLAST score ratio (11) (Table 1). Antibiotic resistance genes were identified
in each assembly using the Resistance Gene Identifier (RGI) v.5.1.0 software against the
Comprehensive Antibiotic Resistance Database (CARD) v.3.0.8 with perfect detection
criteria (15), and plasmid incompatibility types were predicted using PlasmidFinder
(Table 1) (16). Three of the assemblies (600690, 600657, and 602068) contained the
Shigella virulence plasmid, while the fourth assembly (600080) lacked the Shigella
virulence plasmid but contained a 68-kb plasmid with the predicted antibiotic resis-

tance genes gnrS1 and blag,_, (Table 1).
Given the paucity of S. boydii reference isolates, these four complete phylogenomi-
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cally distinct genomes presented may serve future studies as representative references
from each clade of S. boydii (2).

Data availability. All data have been released, and the accession numbers are listed
in Table 1.
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