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We report here the draft genomes of two pneumococcal isolates in Hong Kong, CU_SPNE1_05 and CU_SPNE32_06. Strain
CU_SPNE1_05 had a cefotaxime MIC of 1 �g/ml, and CU_SPNE32_06 had an MIC of 32 �g/ml. Both strains belong to the
multidrug-resistant serogroup 19, sequence type 271 (clonal complex 3200/271).
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Streptococcus pneumoniae serogroup 19 multilocus sequence
type 271 (ST271) is a multidrug-resistant (MDR) clone and

belongs to clonal complex CC 320/271 (1). This clone has been
implicated in both invasive pneumococcal disease (IPD) and non-
invasive pneumococcal disease in Asia (2–4). In mainland China,
43.8% of IPD cases were reported to be due to serotype 19 during
2005 to 2011, which included ST271 (4, 5).

The Hong Kong Special Administrative Region introduced the
childhood pneumococcal immunization program in 2009 with
pneumococcal conjugate vaccines (PCV) PCV7, PCV10, and
PCV13. Among the serotypes included in PCV7, serotype 19F was
the least likely to evoke a protective immune response, according
to both vaccine efficacy trials and in vivo studies (6, 7). Therefore,
despite the decrease in carriage and invasive disease from serotype
19F, the reemergence of the disease is anticipated due to waning of
the antibody response over time (8). During this period, an in-
creasing percentage of resistance to a third-generation cephalo-
sporin, cefotaxime, was also observed in S. pneumoniae serotype
19F (1).

S. pneumoniae strain CU_SPNE1_05 was isolated from a
sputum sample from a 90-year-old male in 2005, and strain
CU_SPNE32_06 was isolated from a sputum sample from a
52-year-old male in 2006 in a university teaching hospital in
Hong Kong. Both strains belonged to serotype 19F and ST271
(http://spneumoniae.mlst.net). Both CU_SPNE1_05 and CU_
SPNE32_06 were multidrug resistant, with resistance to lincomy-
cin, erythromycin, and tetracycline and to chloramphenicol and
linezolid (9). CU_SPNE32_06 was sensitive to fluoroquinolones
but resistant to penicillin and cefotaxime (CTX), while CU_
SPNE1_05 was sensitive to fluoroquinolones. The CTX MICs of
CU_SPNE1_05 and CU_SPNE32_06 had a 32-fold difference and
were 1 �g/ml and 32 �g/ml, respectively.

The genomes were sequenced using Illumina HiSeq platform
(90-bp paired-end reads). Genome assembly was performed with
metAMOS pipeline (version 1.5rc3, using the iMetAMOS auto-
mated ensemble assembly workflow). Prokka (version 1.11) was
used for genome annotation, including open reading frame (ORF)

finding, RNA gene prediction, and gene function annotation. The
genome of CU_SPNE1_05 was assembled into 68 contigs
(�500 bp), with a total length of 2,038,146 bp (sequenced to ~11
million reads with ~400� coverage). The predicted genes from
this genome include 1,998 coding sequences (CDSs), 3 rRNAs,
and 24 tRNAs. For CU_SPNE32_06, 88 contigs (�500 bp) were
assembled, with a total length of 2,040,265 bp (sequenced to ~15
million reads with ~600� coverage). The predicted genes from
the genome include 1,977 CDSs, 3 rRNAs, and 40 tRNAs.

Further studies are under way with the two genomes to under-
stand the evolution of CTX resistance in S. pneumoniae.

Nucleotide sequence accession numbers. The draft genome
sequences of CU_SPNE1_05 and CU_SPNE32_06 have been de-
posited in the NCBI database under the GenBank accession num-
bers LCSI00000000 and LCSJ00000000, respectively.

ACKNOWLEDGMENT

We thank the Research Fund for the Control of Infectious Diseases
(Health and Food Bureau, Hong Kong SAR) for financially supporting
this study (CU-12-05-02 to M.I.).

REFERENCES
1. Ip M, Ang I, Liyanapathirana V, Ma H, Lai R. 27 April 2015. Genetic

analyses of PBP determinants in multidrug-resistant Streptococcus pneu-
moniae serogroup 19 CC320/271 clone with high level resistance to third
generation cephalosporins. Antimicrob Agents Chemother. http://
dx.doi.org/10.1128/AAC.00094-15.

2. Kim SH, Song JH, Chung DR, Thamlikitkul V, Yang Y, Wang H, Lu M,
So TM, Hsueh PR, Yasin RM, Carlos CC, Pham HV, Lalitha MK,
Shimono N, Perera J, Shibl AM, Baek JY, Kang CI, Ko KS, Peck KR,
ANSORP Study Group. 2012. Changing trends in antimicrobial resistance
and serotypes of Streptococcus pneumoniae isolates in Asian countries: an
Asian Network for Surveillance of Resistant Pathogens (ANSORP) study.
Antimicrob Agents Chemother 56:1418 –1426. http://dx.doi.org/10.1128/
AAC.05658-11.

3. Hung IF, Tantawichien T, Tsai YH, Patil S, Zotomayor R. 2013. Regional
epidemiology of invasive pneumococcal disease in Asian adults: epidemi-
ology, disease burden, serotype distribution, and antimicrobial resistance
patterns and prevention. Int J Infect Dis 17:e364 – e373. http://dx.doi.org/
10.1016/j.ijid.2013.01.004.

crossmark

Genome AnnouncementsMay/June 2015 Volume 3 Issue 3 e00605-15 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00605-15&domain=pdf&date_stamp=2015-6-11
http://genomea.asm.org


4. Zhao C, Zhang F, Chu Y , Liu Y, Cao B, Chen M, Yu Y, Liao K, Zhang
L, Sun Z, Hu B, Lei J, Hu Z, Zhang X, Wang H. 2013. Phenotypic and
genotypic characteristic of invasive pneumococcal isolates from both chil-
dren and adult patients from a multicenter surveillance in China
2005–2011. PLoS One 8:e82361. http://dx.doi.org/10.1371/ journal-
.pone.0082361.

5. Shi ZY, Enright MC, Wilkinson P, Griffiths D, Spratt BG. 1998. Identi-
fication of three major clones of multiply antibiotic-resistant Streptococcus
pneumoniae in Taiwanese hospitals by multilocus sequence typing. J Clin
Microbiol 36:3514 –3519.

6. Melin M, Jarva H, Siira L, Meri S, Käyhty H, Väkeväinen M. 2009.
Streptococcus pneumoniae capsular serotype 19F is more resistant to C3
deposition and less sensitive to opsonophagocytosis than serotype 6B. In-
fect Immun 77:676 – 684. http://dx.doi.org/10.1128/IAI.01186-08.

7. Poolman J, Frasch C, Nurkka A, Käyhty H, Biemans R, Schuerman L.
2011. Impact of the conjugation method on the immunogenicity of Strep-
tococcus pneumoniae serotype 19f polysaccharide in conjugate vaccines.
Clin Vaccine Immunol 18:327–336. http://dx.doi.org/10.1128/CVI.00402
-10.

8. Ip M, Chau SS, Lai LS, Ma H, Chan PK, Nelson EA. 2013. Increased
nasopharyngeal carriage of serotypes 6A, 6C, and 6D Streptococcus pneu-
moniae after introduction of childhood pneumococcal vaccination in Hong
Kong. Diagn Microbiol Infect Dis 76:153–157. http://dx.doi.org/10.1016/
j.diagmicrobio.2013.02.036.

9. Clinical and Laboratory Standards Institute. 2010. Performance stan-
dards for antimicrobial susceptibility testing, twentieth informational sup-
plement. CLSI document M100-S20. Clinical and Laboratory Standards
Institute, Wayne, PA.

Ip et al.

Genome Announcements2 genomea.asm.org May/June 2015 Volume 3 Issue 3 e00605-15

http://genomea.asm.org

	Draft Genome Sequences of Two Streptococcus pneumoniae Serotype 19F Sequence Type 271 Clinical Isolates with Low- and High-Level Cefotaxime Resistance
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENT

	REFERENCES

