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ABSTRACT Invasive infection of multidrug-resistant Streptococcus pneumoniae is a seri-
ous clinical concern. Here, we report the complete genome sequence of a multidrug-
resistant S. pneumoniae serotype 19F strain isolated from a patient with an invasive in-
fection in Sapporo, Japan.

Streptococcus pneumoniae is a Gram-positive bacterium that causes respiratory
infection, which is responsible for the majority of community-acquired pneu-

monia in elderly people and acute otitis media in children. Sometimes it causes
invasive infections, such as meningitis and sepsis (1, 2). Appropriate and immediate
antimicrobial treatment required for the invasive pathogens can be challenging if
multidrug resistance is encountered (3, 4). Capsular serotype 19F is the third most
common serotype isolated from adult patients with community-acquired pneumo-
nia in Japan (5).

S. pneumoniae MDRSPN001, which is serotype 19F and sequence type 10017, was
isolated from the blood culture of a 58-year-old female with pneumonia in a hospital
in Sapporo, Japan, in 2016. The patient died on the eighth day after onset with occurring
disseminated intravascular coagulation. This strain exhibited multidrug resistance. To
facilitate further investigation of the genetic basis of the invasiveness and multidrug-
resistance mechanism of S. pneumoniae, the genome sequence of MDSPN001 was
determined using next-generation sequencing technology.

Genomic DNA was isolated from cells of S. pneumoniae MDRSPN001 using the
Wizard genomic DNA purification kit (Promega, Madison, WI). The complete genome
sequence was determined using PacBio RS SMRT Portal (Pacific Biosciences, Menlo Park,
CA), and a 1,792.8-Mb sequence was obtained with 90,644 reads and an N50 read length
of 35,986 bp. The average coverage was 701-fold. Hierarchical Genome Assembly
Process (HGAP) version 3 was used for the assembly. Consequently, a single contig over
2.0 Mb was assembled. For the assembly polishing, the contig was mapped with 300-bp
paired-end reads obtained by MiSeq sequencing (Illumina, San Diego, CA) using the
CLC Genomic Workbench (Qiagen, Hilden, Germany). After the polishing, we obtained
a single 2.1-Mb contig. To obtain the whole genome, a PCR primer set of the coding
regions of the 5= and 3= nucleotide sequences of the contig was designed and
confirmed by Sanger sequencing.
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The complete genome sequence was 2,045,062 bp, with 39.9% G�C content. We
observed 1,983 protein-coding regions, each with 4 copies of 5S, 16S, and 23S rRNA,
and 58 tRNAs using DDBJ Fast Annotation and Submission Tool beta versions (6).

We believe these data will be used for molecular analysis of multidrug resistance
and invasive mechanisms and epidemiological analysis of spreading S. pneumoniae 19F
in future studies to prevent disease.

Accession number(s). This whole-genome sequence study has been deposited at

DDBJ/ENA/GenBank under the accession number AP018391. The version described in
this paper is the first version.

ACKNOWLEDGMENTS

This work was supported in part by the Japan Initiative for Global Research Network
on Infectious Diseases (J-GRID) from the Ministry of Education, Culture, Sport, Science
& Technology in Japan, by the Japan Agency for Medical Research and Development
(AMED), and by a grant from MEXT for the Joint Research Program of the Research
Center for Zoonosis Control, Hokkaido University. This work was also partly supported
by a grant from JSPS KAKENHI (17K15688) and the Yuasa Memorial Foundation.

REFERENCES
1. Hamborsky J, Kroger A, Wolfe S. 2015. Pneumococcal disease, p 279 –295.

In Hamborsky J, Kroger A, Wolfe S (ed), Epidemiology and prevention of
vaccine-preventable diseases, 13th ed. Public Health Foundation, Centers
for Disease Control and Prevention, Washington, DC.

2. Lynch JP III, Zhanel GG. 2009. Streptococcus pneumoniae: epidemiology,
risk factors, and strategies for prevention. Semin Respir Crit Care Med
30:189 –209. https://doi.org/10.1055/s-0029-1202938.

3. Moroney JF, Fiore AE, Harrison LH, Patterson JE, Farley MM, Jorgensen JH,
Phelan M, Facklam RR, Cetron MS, Breiman RF, Kolczak M, Schuchat A.
2001. Clinical outcomes of bacteremic pneumococcal pneumonia in the
era of antibiotic resistance. Clin Infect Dis 33:797– 805. https://doi.org/10
.1086/322623.

4. Cillóniz C, Ardanuy C, Vila J, Torres A. 2016. What is the clinical relevance
of drug-resistant pneumococcus? Curr Opin Pulm Med 22:227–234.
https://doi.org/10.1097/MCP.0000000000000262.

5. Morimoto K, Suzuki M, Ishifuji T, Yaegashi M, Asoh N, Hamashige N, Abe
M, Aoshima M, Ariyoshi K, Adult Pneumonia Study Group Japan (APSG-J).
2015. The burden and etiology of community onset pneumonia in the
aging Japanese population: a multicenter prospective study. PLoS One
10:e0122247. https://doi.org/10.1371/journal.pone.0122247.

6. Tanizawa Y, Fujisawa T, Kaminuma E, Nakamura Y, Arita M. 2016. DFAST
and DAGA: web-based integrated genome annotation tools and re-
sources. Biosci Microbiota Food Health 35:173–184. https://doi.org/10
.12938/bmfh.16-003.

Sato et al.

Volume 5 Issue 44 e01239-17 genomea.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/AP018391
https://doi.org/10.1055/s-0029-1202938
https://doi.org/10.1086/322623
https://doi.org/10.1086/322623
https://doi.org/10.1097/MCP.0000000000000262
https://doi.org/10.1371/journal.pone.0122247
https://doi.org/10.12938/bmfh.16-003
https://doi.org/10.12938/bmfh.16-003
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

