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Resear ch on genetic subtyping and distribution for foodborne
Staphylococcusal enterotoxin

FENG Zhen, JIANG Bo, FANG Rui, YANG Mei—Cheng*

(Shanghai Institute for Food and Drug Control, Shanghai 201203, China)

ABSTRACT: Objective To investigate the distribution principles of Saphylococcal enterotoxin genotypes
from SEA to SEJ, and discuss correlative relationships between stain ribosomal subytpes and enterotoxin
distribution. Methods  Specific nucleotide fragments from Saphylococcal aureus (S. aureus) and
Saphylococcal enterotixon SEA  SEJ were amplified by PCR, bacterial strain subtypes and homology were
analyzed by RiboPrinter. Results A total of 24 isolates were identified as S. aureus and classified into 6
subtypes, each subtype was hypodispersion Saphylococcal entertoxin genotype SEI, SEG, SEA and SEB were
high detection, the ratio was respectively at 54.2%, 41.7%, 37.5% and 25.0%, about 50% of strains were
collaboratively detected at least 2 genotypes, and SEG and SEI were cooperated detection. The feature of
ribosomal subtypes tracing was consistent with enterotoxin distribution. Conclusion Saphylococcal
enterotoxin genotypes were collaboratively detected in foodborne S aureus; there were correlative relationships
between ribosomal subtypes and enterotoxin distribution.
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(CICC10294)
VERITI96 PCR ( Applied Biosystems
); Gel Doc
( BioRad ); RiboPrinter
( Dupont );
BioPhotometer Plus ( Eppendorf
); Heraeus Picol7 ( Thermo );
SI-600R ( Lab companion )
DNA , Premix Tag™
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(TSA) BD ;
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(National Center
for Biotechnology Information, NCBI)

SEA SEJ 791 PCR ,

222 HERAIRILLE PCR &0

DNA
DNA
DNA ,A260  A280 ,
, 100 ng/ul  DNA
PCR : Taqg DNA 1 0.5 pL; 10X

PCR buffer: 5 uL; dANTP mix: 4 ulL; DNA (100
ng/ul): 0.1 pL; (25 pmol/uL): 0.5 pL;
(25 pmol/uL): 0.5 pL; ddH,0 50 uL
PCR :94 C: 2 min; 94 ‘C: 30 s; 58 C:
30 s; 72 C: 1 min; 72 ‘C: 3 min; 30
PCR 3 uL, 1.5% ,
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Tablel Geneinformation and primer list
COA COA +: 5’-CGAGACCAAGATTCAACAAG-3’
AJ306908.1 1000 bp
COA -: 5>~ AAAGAAAACCACTCACATCA-3’
SEA SEA + : 5-GGTTATCAATGTGCGGGTGG-3'
M18970 268 bp
SEA - : 5'-CCCTCTGAACCTTCCCATCA-3'
SEB SEB + : 5~ACTCGCCTTATGAAACGGGA-3'
MI11118 398 bp
SEB - : 5'-CGGCGACACAGTAACTATCC-3'
SEC SEC +: 5-CAACCAGACCCTATGCCAGA-3'
AB084256 373 bp
SEC - : 5'-TCCCATTATCAAAGTGGTTTCCT-3'
SED SED + : 5-“TCTGAATTAAGTAGTACCGCGC-3'
M28521 304 bp
SED - : 5-TACCTTCGTGTGGAGTGACA-3'
SEE SEE +: 5-TAGATAAGGTTAAAACAAGC-3'
M21319 169 bp
SEE - : 5-TAACTTACCGTGGACCCTTC-3'
SEF SEF +: 5-~AGCCAACATACTAGCGAAGGA- 3’
AB084255 243 bp
SEF - : 5-~ACCACCCGTTTTATCGCTTG- 3’
SEG SEG + : 5-GGAGGTTGTTGTATGTATGGTGG-3'
ABO016487 175 bp
SEG - : 5-TGAGCCAGTGTCTTGCTTTG-3'
SHE SEH + : 5-TCAAGGTGATAGTGGCAATGA-3'
AJ937548 201 bp
SEH - : 5-GCACCAATCACCCTTTCCTG-3'
SEI SEI +: 5-~ACGTATGCTCAAGGTGATATTGG-3'
AY291445 274 bp
SEI - : 5-AGTATTGTCCTGATAAAGTGGCC-3'
SEJ SEJ +: 5'- GTTACAATGCACTCCACAGCT- 3’
AB075606 196 bp
SEJ - : 5'- TCTCATATGCCGACCCATCAA- 3'
223 HHEAREE SR , PCR
RiboPrinter , ,
10,11
.13, ’ |
EcoR /, 124
BioNumerics 6.6 , ,
UPGMA [12.13]
3 HRES ’ ’
, 3 DNA
31 SHBEAAKENEESHE ., PCR
3’ , PCR
81 bp DNA ,
s PCR >
s RiboPrinter , EcoR
b
[14,15] I , 24

24

BioNumerics 6.6
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Fig. 1 Amplification of coagulase gene for 24 foodborne S.
aureus isolates
M: DL2000 ; Ctrl:

(CICC10294);
CMCC26003 ATCC6538 CICC23656 ;

M: DL2000 marker; Ctrl: Staphylococcus epidermidis (CICC10294);
CMCC26003 ATCC6538 CICC23656: Positive ctrl
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, PCR
SEA, SEB, SEC, SED, SEE, SEF, SEG, SEH,
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NCBI ;
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,  4.2%; SED 30,0 125%; SEE
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Table2 Distribution table of different enterotoxin
serotype in Staphylococcus aureus

«
SEA 9 37.5%
SEB 6 25.0%
SEC 1 4.2%
SED 3 12.5%
SEE 0 0%
SEF 2 8.3%
SEG 10 41.7%
SEH 1 4.2%
SEI 13 54.2%
SEJ 4 16.7%
) 24
, 11 ,
45.8%, 1
13 2
2 3 5
4 4
3
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Key Genus Source
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Fig. 2 Dendrogram of RiboPrinter patterns from 24 foodborne Saphylococcus aureus
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Table3 Statistical table of enterotoxin distribution in Staphylococcus aureus

()

SEA 6

SEB 2

SED 1

) SEH 1
SEI 2

SEJ 1

SEA&SEI 1

¢ SEG&SEI 1
SEB&SEG&SEI 3

¢ ) SEA&SEB&SE] 1
SED&SEG&SEIL 1

SED&SEG&SEI&SEJ 2

“4 ) SEA&SEF&SEG&SEI 1
SEC&SEF&SEG&SEI 1

x4 SREFERELESHESZREFEIHXRRITE

Table4 Satistical analysisbetween ribotypes and enterotoxin distribution in S. aureus

SEA SEB SEC SED SEE SEF SEG SEH SEI SEJ
3229 + + +
4557 +
3148 +
3237 +
2875 +
3233 +
4932 + +
3130 +
5205 + + + +
3133 +
3957 + +
2346 + + +
2672 + + +
2923 +
2344 + + +
2096 + +
2336 +
2684 +
2338 +
3218 + + + +
3962 + + +
5207 + + + +
2924 +
4683 + + + +
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