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ABSTRACT We have de novo assembled and polished 61 Staphylococcus pseudinterme-
dius genome sequences with Nanopore-only long reads. Completeness was 99.25%. The
average genome size was 2.70 Mbp, comprising 2,506 coding sequences, 19 complete
rRNAs, 56 to 59 tRNAs, and 4 noncoding RNAs (ncRNAs), as well as CRISPR arrays.

S taphylococcus pseudintermedius is a common microorganism of canine skin (1, 2)
and the leading cause of pyoderma in dogs (3, 4). In this study, we aimed to

retrieve S. pseudintermedius high-quality genome sequences from healthy dogs and
dogs with pyoderma using a de novo assembly and polishing strategy with Nanopore-
only long reads.

Samples were obtained by rubbing a sterile swab on the skin of healthy dogs (n = 22; H)
and the nonlesional skin of a dog with pyoderma (n = 6; DH) or from the pustules of dogs
with pyoderma (n = 33; D). After culture in blood agar at 37°C for 24 hours, colonies were
seeded in 3ml of brain heart infusion (BHI) broth at 37°C for 16 hours. DNA was extracted
with a ZymoBIOMICS DNA miniprep kit (Zymo Research, Irvine, CA, USA). DNA quality and
quantity were determined using a Nanodrop 2000 spectrophotometer and Qubit double-
stranded DNA (dsDNA) broad-range (BR) assay kit (Fisher Scientific SL, Madrid, Spain). The
sequencing libraries were prepared with the rapid barcoding sequencing kit (SQK-RBK004;
Oxford Nanopore Technologies, UK). Twelve barcoded samples were loaded into a MinION
FLO-MIN106 v9.4.1 flow cell (Oxford Nanopore Technologies Ltd.) and sequenced into a
MinION Mk1B instrument. The fast5 files were basecalled and demultiplexed and adapters
trimmed with Guppy 4.0.11 (Oxford Nanopore Technologies) (--config dna_r9.4.1_450bp-
s_hac.cfg) (--config configuration.cfg --barcode_kits SQK-RBK004 --trim_barcodes; min_score
threshold default 60). Reads with a quality score lower than 7 were discarded. Run summary
statistics were obtained with Nanoplot 1.27 (5) (--N50 --fastq).

Samples assigned to S. pseudintermedius by WIMP (6) were de novo assembled using
Flye 2.7.1 (7) (--nano-raw --genome-size 2.6m --plasmids --trestle). After minimap 2.17
alignment (8), the resulting contigs were polished with Racon 1.4.13 (https://github.com/
lbcb-sci/racon) and Medaka 1.0.3 (https://nanoporetech.github.io/medaka/) (medaka_con-
sensus; -m r941_min_high_g360). Genome completeness was assessed with CheckM 1.1.1
(lineage_wf) (9). Circlator 1.5.5 was used to identify the origin (10) (fixstart --min_id 70).
Genomes were annotated with NCBI Prokaryotic Genome Annotation Pipeline (PGAP) (11).
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https://www.ncbi.nlm.nih.gov/nuccore/JAENBY000000000
https://www.ncbi.nlm.nih.gov/assembly/GCF_016482235.1
https://www.ncbi.nlm.nih.gov/nuccore/JAENBX000000000
https://mra.asm.org


Multilocus sequence types (MLSTs) were assigned with software MLST 2.0. and database
2.0.0 (https://cge.cbs.dtu.dk/services/MLST-2.0/) (12).

Nanopore sequencing allowed successful de novo assembly and polishing of 61 S.
pseudintermedius isolates (Table 1). The average read N50 value was 4,223.38 bp for
2,848,339.50 reads per flow cell (237,361.63 per barcoded sample). The mean genome
coverage was 235� (39� to 664�), with an average contig N50 value of 2.6 Mbp (1.6
Mbp to 2.9 Mbp). The average genome completeness was 99.25% (98.6% to 99.4%,
except for HSP082), which is close to previous results with hybrid assemblies (13). The
number of contigs per isolate ranged from 1 to 12 (median, 2). The main contig was cir-
cular for 47 isolates. The average genome size of S. pseudintermedius was 2.70 Mbp
(2.51 to 2.99Mb), comprising 2,506 coding sequences (CDS; 2,271 to 2,901), 19 com-
plete rRNAs (6 to 7 5S, 6 16S, and 6 23S rRNA genes), 56 to 59 tRNAs, and 4 noncoding
RNAs (ncRNAs), as well as CRISPR arrays (0.5; range from 0 to 2). Pangenome analyses
of isolates from healthy and diseased individuals will help unravel the differences, if
any, that exist between commensal and pathogenic S. pseudintermedius populations.

Data availability. The standardized strain descriptions and accession numbers are
presented in Table 1; the genome sequence assemblies and genomic data are publicly
available in DDBJ/ENA/GenBank under BioProject no. PRJNA685966 with the accession
numbers CP066702 to CP066718, CP066884, CP066885, and JAENBQ000000000 to
JAENDF000000000. The versions described in this paper are the first versions. The raw
data are available from the Sequence Read Archive (SRA) under the same BioProject no.,
PRJNA685966.
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