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Table 1- Primers used to identify Staphylococcus aureus genes
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Primer Gen Primer sequence Temperature ﬁgﬂ:?ﬁt
SEA F enterotoxin A gene AAGTCTGAATTGCAGGGAACA 57.77 252 bp
SEAR ACCCGCACATTGATAACCATAA 58.11
SEB F enterotoxin B gene TGGTGGTGTAACTGAGCATAAT 57.43 344 bp
SEB R TCCTCACATCTTTCGACTCAATC 58.25
SECF enterotoxin C gene CAGACCCTATGCCAGATGATTT 57.90 368 bp
SECR CCCATTATCAAAGTGGTTTCCTTC 58.03
SED F Staphylococcus CTAGTTTGGTAATATCTCCT 48.52 318 bp
SED R aureus enterotoxin D TAATGCTATATCTTATAGGG 45.58
SEEF Staphylococcus GCTGGAGGCACACCAAATA 57.74 301 bp
SEE R aureus enterotoxin E CATAACTTACCGTGGACCCTTC 58.47
SEGF Staphylococcus GCTGGAGGCACACCAAATA 57.97 410 bp
SEGR aureus enterotoxin G CATAACTTACCGTGGACCCTTC 58.06
16S PCR F TAACTACGTGCCAGCAGCCGCGGTAATACG 71.56 580-590 bp
16S PCRR ACATCTCACGACACGAGCTGACGACAACCATGC 72.66
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Table 2- PCR cycle program for the studied genes

Gene MW (bp) PCR Steps Temperature Time Cycle

Denaturation Primary 95 min 5 1
Denaturation 95 10s

SEA 252 Annealing 62 10s 35
Extension 72 10s

Final Extension 72 2 min 1

Primary Denaturation 95 5 min 1
Denaturation 95 30s

SEB 344 Annealing 59 15s 35
Extension 75 155

Final Extension 75 5 min 1

Primary Denaturation 95 5 min 1
Denaturation 95 15s

SEC 368 Annealing 61 155 35
Extension 74 155

Final Extension 72 5 min 1

Primary Denaturation 95 5 min 1
Denaturation 95 15s

SED 318 Annealing 52 155 35
Extension 74 15s

Final Extension 72 5 min 1

Primary Denaturation 95 5 min 1
Denaturation 95 10s

SEE 301 Annealing 59 10s 35
Extension 75 10s

Final Extension 75 2 min 1

Primary Denaturation 95 5 min 1
Denaturation 95 30s

SEG 410 Annealing 58 155 35
Extension 75 30s

Final Extension 75 5 min 1

Primary Denaturation 95 5 min 1
Denaturation 95 30s

16S PCR 580 Annealing 68 30s 35
Extension 74 60 s

Final Extension 72 5 min 1
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Table 3- Results of genes detected in infected samples
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SEA - +++
SEB - -
SEC - +
SED - -
SEE - -
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Figure 1- The qualitative examination of DNA
extracted using the electrophoresis
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Figure 2- Band image of the 16s St. Aureus on gel electrophoresis
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Figure 3- Band image of SEA gene on gel electrophoresis
50929581 J5 59, SEA (35 4 bgrpe b pgaai -V JS

SEB

Figure 4- Band image of SEB gene on gel electrophoresis
3298975 J5 59, SEB (5 42 g p0 Xl yygaad —£ JSu

Mysd iy ewle cudS Gl Ll cunl ol b cute Sl g o odnline oS jolailen & JSS 4 axgi b

D95 ulio (2l g5 sl el by 5 Al JruS digei 9 13C igei (sl ki SEC (j 4 bgiye

I (@ 6 prriv | T o3\ e B [ o |



Multi plex PCR <SssS L Lyds ool jl ouds luer S.aureus SewwS'ss slagyj (2 lwbed g ol

ol oris alls gyt s osalin £ USS 5 &S jghilen
A IS j0 &S jshailen SEG (5 (wwyp b coles o Gl dbgyye 3l by Lis SED 5 4 bgsye Lb 5 guas
laiged I plS zd sly dbgpe b o o slali ol 0 yalls adiges 5l plaS" zun
sl 0125 yalls 05 4 by B pgad (oyp F JSS 4 g b

ladiges 5l plaS" g (sl dbgrpe Lb b Hlis 35 SEE

Positive

Figure 5- Band image of SEC gene on gel electrophoresis
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Figure 6- Band image of SED gene on gel electrophoresis
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Figure 7- Band image of SEE gene on gel electrophoresis
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Figure 8- Band image of SEG gene on gel electrophoresis
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Table 4- Nucleotide sequence of SEA gene‘

Gen Nucleotide sequence

AATCTATTATTACAATGAAAAAGCTAAAACTGAAAATAAAGAGAGTCACGATCAA
SEA  TTTTTACAGCATACTATATTGTTTAAAGGCTTTTTTACAAATCATTCATGGTATAAC
GATTTATTAGTAGATTTTGATTCAAAGGATATTGTTGATAAATATAAAGGG
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Figure 9- DNA sequencing of the SEA gene
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Figure 10- DNA sequencing of the SEA gene
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Abstract

Introduction: Aquatic animal products are considered very important food items in the food
basket regarding their high calorie, protein, and omega-3 unsaturated fat. Many aquatic
animals, including fish, may always be infected with pathogenic microorganisms at various
stages, from hunting to purchasing. Eventually, these factors would cause severe poisoning in
humans. The present study investigates the registration and identification of Staphylococcus
aureus’s toxic genes isolated from tilapia using the Multiplex PCR technique.

Materials and Methods: The sample size included 42 subjects (21 fresh fish samples and 21
frozen fish samples). First, after preparing the samples, Staphylococcus aureus was isolated
and examined as surface culture in Baird-Parker medium. Next, a Coagulase test was
performed, and the enterotoxin gene was identified by DNA extraction. Finally, gene
sequencing was carried out automatically and systematically.

Results: The results suggested that 92.9% of the total samples (21 fresh tilapia and 18 frozen
fish) had no Staphylococcus aureus, and 7.1% of the samples were infected with
Staphylococcus aureus. The coagulase test results also suggested that all three frozen fish
samples were coagulase positive. Examining enterotoxin-producing genes (SEA, SEB, SEC,
SED, SEE, and SEG) among three frozen samples infected with Staphylococcus bacteria
revealed SEA enterotoxin gene only in one frozen sample.

Conclusion: The results showed that due to the low cost and much shorter time required to
identify toxic Staphylococcus aureus genes using Multiplex PCR, this method is highly
effective in studying the genotypes of Staphylococcus isolates. Therefore, by using this
method, one can improve the food health level in the society.

Keywords: Gene, Multiplex PCR, Staphylococcus aureus, Tilapia.
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