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Detection of Enterotoxins in Staphylococcus aureus Isolated from
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Many Staphylococcus aureus strains produce enterotoxins causing food poisoning. Staphylococcal enterotoxins are
classified by serological criteria into five major groups - subtype A to E. It is difficult, time-consuming, and expensive
to detect staphylococcal enterotoxins in the clinical laboratory. In this study, we tried to detect the enterotoxin genes of
Staphylococcus aureus strains isolated from clinical specimens and Kimbap - rice rolled in a sheet of laver - using
multiplex PCR technique. A total of 77 strains of Staphylococcus aureus from clinical specimens and 78 strains from
Kimbap were isolated. Among clinical isolates of S. aureus, 60 strains (78.0%) were identified as producing enterotoxins.
A total of 55 strains (91.6%) in the 60 staphylococcal enterotoxin producing strains were enterotoxin subtype C. In case
of Kimbap, 43 (55.1%) strains were detected to produce enterotoxins and 39 (90.6%) enterotoxin producing strains were

subtype A.
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Table 1. The sequence of PCR primers? used for the detection of enterotoxin subtype genes

Primer Oligonucleotide sequence (5' — 3') Size (bp)
SEA-3 CCT TTg gAA ACg gTT AAA ACg 127
SEA-4 TCT gAA CCT TCC CAT CAA AAA C

SEB-1 TCg CAT CAA ACT gAC AAA Cg 477
SEB-4 gCA ggT ACT CTA TAA gTg CCT gC

SEC-3 CTC AAg AAC TAg ACA TAA AAg CTA gg 271
SEC-4 TCA AAA TCg gAT TAA CAT TAT CC

SED-3 CTA gIT Tgg TAA TAT CTC CTT TAA ACg 319
SED4 TTA ATg CTA TAT CTT ATA ggg TAA ACA TC

SEE-3 CAg TAC CTA TAg ATA AAg TTA AAA CAA gC 178
SEE-2 TAA CTIT ACC gTg gAC CCT TC

Table 2. Comparison of enterotoxin subtypes in S. aureus isolated
from clinical specimens and Kimbap by multiplex PCR

No. (%) of S. aureus isolated from

nrowns  Clinil oo Toul
specimens
A - 39(90.6%) 39 (25.1%)
B 1(1.7%) 2 (4.7%) 3(2.0%)
C 55 (91.6%) - 55 (35.5%)
D 1 (1.7%) 2(4.7%) 3(2.0%)
E 3 (5.0%) - 3 (2.0%)
None 17(22.0%)  35(449%)  52(33.4%)
Total 77 (100%) 78(100%) 155 (100%)
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Fig. 1. Agarose gel electrophoretic pattems of multiplex PCR
amplification of staphylococcal enterotoxin genes. Lane M, DNA
molecular size standards marker (100 bp DNA ladder); Lane 1,
enterotoxin type A of S. aureus ATCC 13565; Lane 2, enterotoxin
type B of S. aureus ATCC 14458; Lane 3, enterotoxin type C of
S. aureus ATCC 19095; Lane 4, enterotoxin type D of S. aureus
1634/93; Lane 5, enterotoxin type E of S. aureus ATCC 27664.
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Fig. 2. Multiplex PCR amplification of enterotoxin genes in
S. aureus isolated from clinical specimens and Kimbap. Lane
M, DNA molecular size standards marker (100 bp DNA ladder);
Lane 1, enterotoxin type A from Kimbap; Lane 2, enterotoxin
type B from Kimbap; Lane 3, enterotoxin type C from clinical
isolate; Lane 4, enterotoxin type A from clinical isolate; Lane 5,
DNA mixture of reference strains from enterotoxin type A to E.
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