Abstract

Objectives

To characterize genetic background of methicillin-resistant Staphylococcus aureus
isolated in Thailand by Staphylococcal Chromosome Cassette mec (SCCmec) typing,
virulence genes, variable numbers of tandem repeats typing associated with direct repeat
units (dru) in hypervariable region of SCCmec, spa gene, Staphylococcal Interspersed Repeat
Units (SIRUs) and sequence-based typing methods including multilocus sequence typing
(MLST), and spa sequencing and to evaluate the discriminatory power of PCR-based typing
techniques for differentiation.

Materials and Methods

One hundred and six MRSA isolates were randomly selected from MRSA isolates
collected from patients of 18 hospitals of Thailand during 2006-2007 under Antimicrobial
Resistance Surveillance Program, Department of Medical Sciences, Ministry of Public Health.
PCR-based typing methods such as SCCmec typing, VNTR typing associated with dru, spa
gene and SIRUs, were performed in order to characterize MRSA into subspecies level.
Heteroduplex PCR for identification of ST239 and its lineage, multilocus sequence typing and
spa sequencing were also applied for the evolutional study among Thai MRSA isolates. In
addition, presence of 14 virulence genes were also determined in these MRSA samples.
Results

Seven SCCmec types were identified among MRSA isolates. Ninety six percentages
of them carried SCCmec type lll (41.6%), and its subtypes, including type IlIA (40.6%), type
[1-DCS (12.3%), and type IIB (1.9%). All of them were classified into ST239 and its lineage
by the heteroduplex PCR. ST5-MRSA-IV.1 and ST30-MRSA-IV.2 harboring lukSF-PV, were
also identified. In addition, we also detected 2 strains of ST9-MRSA-I with class C mec
complex isolated from Northern of Thailand. MRSA isolates were additionally classified into
11, 5, and 9 subtypes by PCR-VNTR typing methods based on dru, spa and SIRUs typing,
respectively. The sak and sea were common virulence gene found in Thai MRSA isolates; the
75% and 58% of them harbored sak and sea, respectively. Overall genetic markers could
differentiate MRSA samples into 34 subtypes with discriminatory power of 0.93.

Discussion and Conclusion

Genetic diversity of Thai MRSA was elucidated by molecular characterization. The
three major clones of highly clonal ST239-MRSA-IIl and its subtypes were identified by
various typing methods. PCR-based typing techniques were feasible for differentiation of
MRSA in our country. SCCmec, dru, SIRUs typing and detection of sea and sak genes might
be the principal PCR-based typing for differentiation of MRSA. Molecular characteristic of
MRSA obtained from this study may lead to develop multiplex PCR for distinguishing MRSA,
and for further study why these clones have been widely spread over our country.
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