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ABSTRACT Infections caused by hospital-associated methicillin-resistant Staphylococcus
aureus (HA-MRSA) strains have higher morbidity and mortality rates and require longer
hospital stays than do those caused by hospital-associated methicillin-sensitive Staphylococcus
aureus strains. To gain insight into their genomic makeup, antimicrobial resistance, biofilm
formation, and virulence potentials, here we present the draft whole-genome sequences
of 27 HA-MRSA strains isolated in Minnesota.

Hospital-associated methicillin-resistant Staphylococcus aureus (HA-MRSA) accounts
for the majority of invasive MRSA infections and is usually resistant to non-b-lactam

as well as b-lactam antibiotics (1, 2). Most HA-MRSA strains harbor large staphylococcal
cassette chromosome mec (SCCmec) elements I, II, or III, but community-associated MRSA
strains harbor small SCCmec elements IV or V (3). Among 27 HA-MRSA isolates, 18 of the 27
(;66.67%) were SCCmec type II and 9 (;33.33%) were SCCmec type IV.

The S. aureus isolates (1 from pleural fluid, 1 from hip fluid, 1 from bone, 1 from unnamed
body fluid, and 23 from blood) in this study were collected in 2016 (frommultiple clinical sites
in Hennepin and Ramsey counties in Minnesota) as part of the normal surveillance by the
Minnesota Department of Health (MDH) and were approved for use in research by the insti-
tutional review board of the National Center for Toxicological Research. The isolates were
obtained as cryostocks from the MDH, streaked on standard blood agar plates, and incu-
bated at 37°C to obtain single colonies, which were inoculated and grown overnight at 37°C
in tryptic soy broth. Genomic DNA was isolated using the Qiagen QIAamp minikit, supple-
menting the AL buffer with lysostaphin. The DNA concentration and quality were deter-
mined using a NanoDrop 2000 spectrophotometer and a Qubit Flex fluorometer (Thermo
Fisher Scientific). Sequencing libraries were made using a Nextera XT DNA library prepara-
tion kit (Illumina, San Diego, CA) and multiplexed using a Nextera XT index kit (Illumina).
Whole-genome sequencing (WGS) was performed on a MiSeq platform (Illumina) using a
2 � 300-bp paired-end run (4).

Removal of the adapter sequences, filtering of the low-quality sequence reads, quality
control, and de novo assembly of high-quality sequences were performed using the Trim
Reads, QC for Sequencing Reads, and De Novo Assembly tools of CLC Genomics Workbench
v21.0.4 (Qiagen) (5, 6). QUAST v5.1 (http://quast.sourceforge.net) was employed to check the
assembly quality and the completeness of the draft genomes and to compare contig and
scaffold statistics (7). The draft genome assembly was first annotated using the Rapid
Annotations using Subsystem Technology (RAST) tool kit (RASTtk) within Pathosystems
Resource Integration Centre (PATRIC) v3.6.9 (https://www.patricbrc.org) (8). The NCBI Prokaryotic
Genome Annotation Pipeline (PGAP) v5.2 was then employed to annotate the publicly available
genome sequences (9). Multilocus sequence typing (MLST), spa typing, and SCCmec typing
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were conducted with MLST v2.0, spaTyper v1.0, and SCCmecFinder v1.2, respectively (10, 11).
Default parameters were used for all software unless otherwise specified. The MLST, spa, and
SCCmec types, assembly length, total numbers of reads, contigs, coding sequences (CDSs),
tRNA genes, rRNA genes, antibiotic resistance genes, and virulence genes, genome coverage,
N50 values, G1C contents, and GenBank and Sequence Read Archive (SRA) accession numbers
are listed in Table 1. The genome coverages of the draft whole-genome sequences ranged
between 244� and 261�, with the genome sizes ranging from 2,719,526 bp to 2,909,441 bp;
the overall average number of CDSs and G1C content were 2,762 and 32.72%, respectively.
The numbers of contigs ranged from 52 to 912, while the N50 values ranged from 5,926 bp to
199,380 bp.

Data availability. The draft genome sequences described in this study were deposited
in DDBJ/ENA/GenBank with the accession numbers listed in Table 1. The raw sequence reads
were deposited in the SRA under BioProject accession number PRJNA737146.
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