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ABSTRACT Streptococcus pneumoniae serotype 12F rarely colonizes the nasophar-
ynx but commonly causes invasive pneumococcal disease. Here, we report the com-
plete genome sequence of a sequence type 4846 (ST4846) S. pneumoniae serotype
12F strain isolated from a cluster of invasive pneumococcal disease patients in
Japan.

Streptococcus pneumoniae is a globally prominent human pathogen, and it is the
main cause of otitis media, pneumonia, bacteremia, and meningitis. Colonization in

the nasopharynx is a prerequisite for the onset of pneumococcal diseases (1, 2). S.
pneumoniae serotype 12F generally causes invasive pneumococcal disease (IPD); how-
ever, it is rarely present in colonizing isolates (3, 4). Of note, several outbreak infections
caused by serotype 12F S. pneumoniae have been reported (5, 6). In 2016, we experi-
enced a community cluster IPD episode caused by serotype 12F S. pneumoniae—9
episodes occurred from March to May 2016 in Tsuruoka City, Japan (7). The isolates
were confirmed to be S. pneumoniae by determination of the S. pneumoniae-specific
lytA gene using the method described by Llull et al. (8).

To clarify the characteristics of the 12F S. pneumoniae strains causing the cluster IPD
infection, we determined the whole genome of strain ASP0581, which was isolated
from the first case. The patient was an 89-year-old female, and the onset of disease was
on 28 March 2016. She was diagnosed with meningitis and arthritis of the right knee.
After treatment with antibiotics, she recovered and was discharged from the hospital.

The S. pneumoniae strain ASP0581 was isolated from spinal fluid cultured in a blood
bottle and plated on Columbia agar with 5% sheep blood (Becton, Dickinson and
Company Japan, Tokyo, Japan) overnight at 37°C with 5% CO2. Genomic DNA was
purified from the strain using the Wizard genomic DNA purification kit (Promega,
Madison, WI). Short-read sequences of the strain were obtained on a MiSeq instrument
(Illumina, San Diego, CA). The genomic DNA libraries were prepared using a Nextera XT
DNA sample preparation kit (Illumina). The pooled libraries were subjected to multi-
plexed paired-end sequencing (300-mer � 2). Additionally, ASP0581 was also se-
quenced on a PacBio RS II instrument (Pacific Biosciences, Menlo Park, CA) at TaKaRa
Bio, Inc. (Shiga, Japan). The genomic DNA was fragmented prior to PacBio RS II
sequencing using the Covaris g-Tube device (Woburn, MA), in accordance with the
manufacturer’s instructions. PacBio RS II sequencing runs were performed using
the PacBio SMRTbell template prep kit 1.0 and polymerase binding kit P6 after size
selection using BluePippin (Sage Science, Beverly, MA) with a cutoff value of 15 kb.

The complete genome of strain ASP0581 was obtained by using both PacBio RS II
and Illumina reads. PacBio RS II reads were assembled using the Hierarchical Genome
Assembly Process (HGAP) version 3 in SMRT Analysis software (Pacific Biosciences) and
Canu software version 1.5 (9). The minimum seed length for HGAP assembly was 6,000.
The total length and total number of PacBio RS II reads were 1,018,169,410 bases and
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76,206 reads, respectively. Illumina short reads were mapped to the contigs obtained from
the HGAP assembly using CLC Genomic Workbench version 8.5.1 (Qiagen, Venlo, Nether-
lands). The length and number of Illumina reads were 619,654,081 bases and 2,811,564
reads, respectively, in total. Contigs from the two assemblies were compared, confirmed by
Sanger sequencing, and manually curated.

The ASP0581 genome sequence was confirmed by Sanger sequencing to be closed.
Annotation was performed using DDBJ Fast Annotation and Submission Tool (10).

The complete genome sequence of ASP0581 was 2,155,932 bp, with 39.5% G�C
content. We observed 2,161 protein-coding regions, 4 rRNA operons, and 58 tRNA
genes. The genomic sequence of the strain was queried on the pneumococcal MLST
website (https://pubmlst.org/spneumoniae/). Allelic numbers of seven housekeeping
genes (aroE, gdh, gki, recP, spi, xpt, ddl) and a sequence type (ST) were assigned. The ST
of ASP0581 was determined to be ST4846.

These data might help comparisons between the 12F S. pneumoniae strains that
cause infections in different regions of Japan and with 12F strains isolated from
countries and regions other than Japan.

Data availability. The whole-genome sequence of Streptococcus pneumoniae sero-
type 12F strain ASP0581 was submitted to DDBJ/ENA/GenBank under the accession
number AP019192. Primary data were deposited in the NCBI primary data archive, SRA,
under the reference number DRR121434. The version described in this paper is the first
version.
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