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ABSTRACT The appearance of drug-resistant pathogens reduces the therapeutic
applicability of antibiotics and increases the rate of hospital infections among patients.
Complete genome sequences of four Gram-positive clinical isolates of Streptococcus
and Staphylococcus were obtained and analyzed to serve as model microorganisms for
further studies on drug-induced antibiotic resistance reversion.

Antimicrobial resistance (AMR) is one of the main threats to human health. Monitoring
the spread of genetic determinants and keeping under control the etiological and

taxonomical composition of nosocomial pathogens will allow timely identification of
threats to human health (1).

Streptococcus pneumoniae, Staphylococcus epidermidis, and two strains of Staphylococcus
aureus were isolated in 2021 in the Department of Vascular Surgery of Syzganov’s National
Scientific Center of Surgery in Almaty, Kazakhstan. Isolates were obtained by plating
from biological material on selective and differential-diagnostic media (Table 1). This
study was approved by the Committee of Institutional Animal Care and Use of the
Scientific Center for Anti-Infectious Drugs (SCAID), Almaty, Kazakhstan (2). For more
details on the isolates, see NCBI BioProject number PRJNA754843. For DNA extraction,
cultures were grown on nutrient agar (HiMedia) for 24 h at 37°C. DNA was extracted
using a PureLink genomic DNA minikit (Invitrogen, USA). DNA was sheared using the
Megaruptor shearing kit 3. The DNA library was prepared using a PacBio SMRTbell
Express template prep kit 2.0. SMRTbell templates were annealed using a Sequel bind-
ing and internal control kit 3.0. The Sequel sequencing kit 3.0 and SMRT cell 1M v3 tray
were used for sequencing. For each SMRT cell (Pacific Biosciences), 600-min movies
were captured using the PacBio Sequel-I sequencing platform by Macrogen (Seoul,
South Korea). Statistical parameters of the generated reads are shown in Table 1.
Default settings were used for all software unless otherwise noted. DNA reads were
quality controlled and checked for remaining adapters using LongQC 1.2.0c (3).
Assembly and circularization of contigs were performed using Canu 2.0 (4). Plasmid
contigs were identified using Platon 1.6 (5). Contigs were joined using MeDuSa at
http://combo.dbe.unifi.it/medusa (6) using the most similar reference genomes identi-
fied in GenBank using BLASTN (Table 1). The consensus sequences were annotated on
the RAST server (https://rast.nmpdr.org/) using the RASTtk algorithm (7) with the fix
frameshifts setting. Chromosomal sequences were edited with Artemis 14.0.0 (8) to
start with dnaA on the positive strand, and the plasmid sequences were shifted for
50 kb to check circularization by mapping the initial PacBio reads against the obtained
contigs using pbmm2 (SMRT-Link 10.10.119588). The final consensus sequences were
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generated from the alignments of mapped reads, annotated using GenBank PGAP, and
deposited at the NCBI (Table 1). Multilocus sequence typing (MLST) was performed using
the Bacterial Isolate Genome Sequence Database (BIGSdb) (https://bigsdb.pasteur.fr/) and
Copenhagen Business School (CBS) (www.cbs.dtu.dk/services/MLST) databases (9, 10).

The MLST of Staphylococcus epidermidis strain SCAID OTT1-2021 (597) could not be
identified because the apoE gene variant of this isolate did not match any known var-
iants. S. aureus isolates belong to sequence type 508 (ST508) (strain 597/2) and ST30
(strain 598). The S. pneumoniae strain belongs to ST377.

Data availability. The genomes are available from NCBI BioProject number
PRJNA754843 under the accession numbers shown in Table 1.
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