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Here, we report the draft genome sequences of four nosocomial methicillin-resistant Staphylococcus aureus strains (PPUKM-
261-2009, PPUKM-332-2009, PPUKM-377-2009, and PPUKM-775-2009) isolated from a university teaching hospital in Malay-
sia. Three of the strains belong to sequence type 239 (ST239), which has been associated with sustained hospital epidemics
worldwide.
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Genotyping using pulsed-field gel electrophoresis (PFGE) of
methicillin-resistant Staphylococcus aureus (MRSA) strains

circulating in our university teaching hospital revealed the pres-
ence of a dominant clone (designated pulsotype B), together with
a pulsotype C, whose PFGE profile is only a one-band difference
from that of pulsotype B (Xin-Ee Tan et al., submitted for publi-
cation). To understand better the biology and evolution of these
two strains, we selected two representative strains from each pul-
sotype (B and C) for whole genome sequencing. The strains
PPUKM-261-2009 and PPUKM-377-2009 are representative of
pulsotype B, while PPUKM-332-2009 and PPUKM-775-2009 are
representative of pulsotype C. Staphylococcal cassette chromo-
some mec (SCCmec) typing (1) results revealed that PPUKM-261-
2009, PPUKM-332-2009, and PPUKM-775-2009 are of SCCmec
type III-SCCmercury, which harbors ccrA3B3, ccrC, and class A
mec complex, while PPUKM-377-2009 is of SCCmec type IV, har-
boring ccrA2B2 and class B mec complex. Multilocus sequence
typing (MLST) results (2) showed that PPUKM-261-2009,
PPUKM-332-2009, and PPUKM-775-2009 belong to sequence
type 239 (ST239), which is widely associated with hospital epi-
demics (3) and has been reported to be the dominant clone in
another Malaysian hospital (4). Conversely, PPUKM-377-2009 is
from a new sequence type that has a close match to ST1178.

Whole genome sequencing for all strains was performed with
an Ion personal genome machine (PGM) sequencer (Life Tech-
nologies, Carlsbad, CA). After sequencing, reads were filtered and
trimmed prior to de novo assembly using Genome Sequencer (GS)
assembler version 2.70. Noncoding rRNAs and tRNAs were pre-

dicted using RNAmmer 1.2 server and tRNAscan-SE v1.23 pro-
grams, respectively. The protein-coding gene models were pre-
dicted using the ab initio-based gene predictors Glimmer v3.02
and Genemark.hmm v2.10b, while gene annotations were carried
out by BLASTp searched against the NCBI nonredundant (NR),
Swiss-Prot, Gene Ontology (GO), and Kyoto Encyclopedia of
Genes and Genomes (KEGG) databases. As validation, the assem-
bled sequences were compared with the MRSA reference genomes
of N315 (carrying the ccrA2B2 gene) (5) and TW20 (carrying the
ccrA3B3 gene) (6).

For the de novo assembly, 638,248 to 923,828 clean reads span-
ning 115,836,594 to 180,374,605 bases were assembled and
aligned. Ninety-seven to 125 contigs were generated, which to-
taled 2,956,301, 3,019,328, 2,851,702, and 3,000,990 bp for
PPUKM-261-2009, PPUKM-332-2009, PPUKM-377-2009, and
PPUKM-775-2009, respectively, with �95% (96.57%, 96.65%,
95.1%, and 96.12%, respectively) coverage for all assemblies when
compared against reference genomes. The G�C contents were
similar for all 4 strains (32.6% for PPUKM-261-2009, PPUKM-
332-2009, and PPUKM-775-2009; 32.7% for PPUKM-377-2009).
About 2,000 proteins were annotated for all strains using Swiss-
Prot, while GenBank NR annotation predicted a larger number of
proteins (�2,800) for each strain, which requires further valida-
tion through experiments (7). All strains had 2 copies of 5S rRNAs
and 1 copy each of 16S and 23S rRNAs, whereas the numbers of
predicted tRNAs were in the range of 28 to 53. Gene ontology (a
functional classification) showed similar distributions for all 4
strains, which is owed to their close relatedness as visualized

Genome AnnouncementsJanuary/February 2013 Volume 1 Issue 1 e00103-12 genomea.asm.org 1

http://creativecommons.org/licenses/by/3.0/
http://genomea.asm.org


through PFGE typing. Further studies of the sequenced genomes
are currently under way.

Nucleotide sequence accession numbers. The draft sequences
of PPUKM-261-2009, PPUKM-332-2009, PPUKM-377-2009, and
PPUKM-775-2009 have been deposited in DDBJ/EMBL/GenBank
with the accession no. AMRB00000000, AMRC00000000,
AMRD00000000, and AMRE00000000, respectively. The versions
described in this article are the first versions: AMRB01000000,
AMRC01000000, AMRD01000000, and AMRE01000000.
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