The Korean Journal of Microbiology (2011) Vol. 47, No. 4, pp. 381-385

Copyright (© 2011, The Microbiological Society of Korea

HIE|&Z! L Sz obad Eh=0 U0

AR} mecA PCRYHQ| H|w

Comparison Between Antimicrobial Susceptibility Test and
mecA PCR Method for Reading of Methicillin-Resistant
Staphylococcus aureus

Su Jung Kim

Department of Clinical Pathology, Daegu Health College, Daegu 702-722, Republic of Korea
(Received November 18, 2011 / Accepted December 20, 2011)

Methicillin-resistant Staphylococcus aureus (MRSA) is one of major pathogen causing hospital
infection and several diseases such as purulent infection, bacteremia. The isolation ratio of MRSA
is gradually increased up to 80% in the hospital, which makes a limitation for treatment of
antibiotics because the isolated MRSA show resistance to methicillin as well as other antibiotics.
This study proposes that mecA detecting methods which are not commonly used because of cost in
the hospital is a more accurate method than Susceptibility Testing to detect a MRSA. We compared
Staphylococcus aureus ATCC 29213 as a negative control and 20 MRSA strains isolated from
patients by these two methods. We amplified mecA gene by polymerase chain reaction (PCR) and
confirmed the PCR products by sequencing. All of the MRSA showed oxacillin and cefoxitin
resistance whereas 85% (16/19) of the strains had mecA wildtype. These results suggest that some
of the MRSA are mecA mutants therefore mecA genotyping reinforces the MRSA detection by

antibiotic susceptibility test.
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Fig. 1. Comparison of antimicrobial susceptibility between
MRSA strain and S. aureus ATCC 29213 using disk
diffusion method (left side, Cefoxitin 6 pg/ml; right side,
Oxacillin 1 pg/ml).
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Table 1. Antimicrobial susceptibilities of methicillin-resistant Staphylococcus aureus (MRSA) using the VITEK system
VITEK system

?M“;‘g;‘osgc/sml) S. aureus ATCC 29213 1(\:5:?: ;ej;rﬁ?g 1\(/,["12: ;Zn:“fl‘);‘

R S I R S I R S I NR
Beta-Lactamase (Neg/Pos) - Neg - Neg (3) - Neg (20) -
Benzylpenicillin (<0.03) - 1 - Pos (3) Pos (17) - -
Cefoxitin Screen (Neg/Pos) - Neg - Pos (3) Pos (17) - -
Ciprofloxacin (<0.5) - 1 -1 3 14 2 1
Clindamycin (<0.25) - 1 - 3 13 3 1
Erythromycin (<0.25) - 1 - 3 13 4 -
Fusidic Acid (<0.5) - 1 - 3 12 5 -
Gentamicin (<0.5) - 1 - 3 11 6 -
Habekacin (<0.1) - 1 - 3 - 17 -
Inducible Clindamycin Resistance (Neg/Pos) - - - 3 - 17 -
Linezolid (<0.5) - 1 - 3 - 17 -
Mupirocin (<2) - 1 - 3 - 17 -
Nitrofurantoin (<16) - 1 - 3 - 12 - 5
Oxacillin (<0.25) - 1 - 1 3 17 - -
Quinupristin/Dalfopristin (<0.25) - 1 - 3 - 17 -
Rifampicin (<0.5) - 1 - 3 - 17 -
Teicoplanin (<0.5) - 1 - 3 - 17 -
Telithromycin (<0.25) - 1 - 3 10 2 - 5
Tetracycline (<1) - 1 - 3 13 -
Tigecycline (<0.12) - 1 - 3 - 17 -
Trimethoprim/Sulfamethoxazole (<10) - 1 - 3 2 15 -
Vancomycin (<0.5) - 1 - 3 - 17 -

R, resistant; I, intermediate; S, susceptible; Neg, Negative; Pos, Positive; NR, No reaction.
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A2 10xbuffer 5 pl, Z}Z+ 2.5 mM dNTP 4 pl, Taq polymerase
1.25 U, Z28]3L DNA template 10 plE AF8-8tack vhg-z7
L 94°C 3E7F WA & 94°C 30%, 40°C 30%, 72°C 183+
© 2 303 HHESIGOH HF QNG 72°ColA 10E3E
HEESIA L, WhS A2 1% ol2=AA 100 V, 3083t
A719F F AT 248 HET] FHEIEUT ATCC
292135 A3+ A tIETF MRSA ATCC 33593S X33}
MRSA 20 TF 5 17 #5914 PCR AAES A=s0

Kb _SM N P 1 2 3 4 5 6 7

0.5
0.3

8 9

(Fig. 2). PCR AAEC] mecA F+AAIEL E2lslr] <13l
PCR 4H= & A2 27l(#7, #3)E HEst &, A71ME 4
A (SolGent, Korea)oll 9E|sle] HA7IMES FRlata,
FRlE drIMEe ST =] penicillin binding protein
2 (mecA, Accession No. IN108029)2} GeneDoc ZZ 1S
AREEte] AEAS RAMEIL,  GenBank ol mecA
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Fig. 2. Polymerase chain reaction (PCR)-based amplification of mecA gene with DNA extracts of S. aureus ATCC 29213,
MRSA ATCC 33593, and MRSA wild type 19 strains. The products were subjected to 1% agarose gel electrophoresis to
confirm the expected length of the gene fragment (approximately 310 bp). Kb, Kliobase; SM, Size Marker.
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Fig. 3. Comparison of amino acids of the mecA from MRSA 7™ 8™ strain and MRSA (Accession No. BAG06200). Amino
acids are displayed in a single-letter abbreviation after alignment for maximal identity by the GeneDoc program. Blue box, L
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