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Research on coagulase genotyping and enterotoxin genes of Staphylococcus aureus isolated from
airline food samples in Guangzhou Baiyun Airport
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BAI Jian-shan
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Abstract; Objective To provide basic data for molecular tracing of foodborne Staphylococcus aureus by genotyping of
isolates from airline food in Baiyun Airport during 2013-2015. Methods Foodborne Staphylococcus aureus isolates were
identified through polymerase chain reaction ( PCR) method targeting coagulase gene and enterotoxin genes, the
enterotoxin genes included five traditional enterotoxin genes (sea, seb, sec, sed, see) and six newly discovered genes
(ser, seg, seh, sei, sej, sep). Results Six Staphylococcus aureus strains isolated from airline food were separated into two
genotypes and three subtypes according to coagulase gene. The traditional enterotoxin genes ( including sec and sed) and the
newly discovered enterotoxin genes (including ser, seg, sei and sej) were detected from two Staphylococcus aureus strains
isolated from airline food. Conclusion The result of the genotyping of coagulase gene displayed the same genotypes
existing in different time and different collection sites, suggesting the maximum possibility of cross contamination of
Staphylococcus aureus. Six strains of Staphylococcus aureus isolated from airline food were tested for 11 enterotoxin genes,
and 2 isolates contained enterotoxin gene isolated from airline food, suggesting that Staphylococcus aureus genotype was

diversified, and should strengthen the detection of the new discovered toxin gene.
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Table 1  Staphylococcus aureus strain information

A R 2 5 P 3/ 53 5 B ]

1 AR 2013. 05. 21
2 P 2013.07. 17
3 KITFRF 2013.11.04
4 VTR T 2014.01. 15
5 R 2014.09. 17
6 YIRS A T 2014. 11. 05
7 Bk SR 2013. 10. 23
8 ¥ v bk (ATCC 25923) 2015.04. 18
9 FUE B Bk (ATCC 6538) 2015.04. 18
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Table 2 Primers sequence of coagulase genotyping polymorphic
PCR i 519 ElL/hzdl
5 — PCR g iiF COAGL 5'-ATACTCAACCGACGACACCG-3’
T COAG4 5'-GATTTTGGATGAAGCGGATT-3’
W PCR W _E i COAG2 5'-CGAGACCAAGATTCAACAAG-3’
R COAG3 5'-AAAGAAAACCACTCACATCA-3’

85— PCR MK & (25 pl): DNA AR
2.0 wl, . FWBI#% 1.0 wl, 10 x PCR Buffer
2.5 pl,MgCl, 2.5 pl,dNTP Mixture 1.0 wl, Tagq plus
B 0.25 pl, A2 i ddH,0 #b o B2 I 45 F
94 C #i7ZE1%: 3 min;94 C7EM: 30 5,55 CiE k 30 s,
72 CZE{# 1 min, ¥ 30 YK ;72 C ZEf§ 10 min,

55 U PCR RN AR & (25 wl) : BU—K PCR 7=
1.0 wl, . Fi#FE5I 945 1.0 pl, 10 x PCR Buffer
2.5 wl,MgCl, 1.5 pl,dNTP Mixture 1.0 pl, Tag plus
M5 0.25 wl, K 24 th ddEL0 4 2. I 26 P
94 CHWiZAE M 3 min;94 C7AE M 30 5,58 CiB & 30 s,
72 CHEH 1 min, fEFF 30 ¥R ;72 °C ZEAH 10 min,

PCR 415 i Hae TSI %R (20 ul) -
DNA i Hz 10.0 wl, 10 x Buffer 2.0 pl, H,0 6 ul,
BsuRT 2 pl, 23085, i B /7 i PCR AL | 37 C 1
% 16 h,
1.2.3.2 4 (03 4 BR TR 7 2R kX

4 B (04 A BRI 7 R (SE) S PR SRk
[4-7 1519, 510 e 51 I3 3 .

sea .seb  see . sei sej. seg . seh . sep TN % W 1K %
(25 pl) :DNA Bitg 2.0 pl, B FH#IIP4 0.5 ul,
10 x PCR Buffer 2.5 pl,MgCL 2.0 wl, dNTP Mixture
2.0 wl, Taq plus fiff 0.25 pl, AN E#4rH ddH,0 %k
S o sed | ser A L N AR R (25 pl): DNA B4R
2.0 ul, . FHESI 4 1.0 ul, 10 x PCR Buffer
2.5 nl,MgCl, 2.5 pl,dNTP Mixture 2. 0 pl, Tag plus
fitf 0. 25 pl, N E#B4rH ddH,0 # 2 o sec F& [H &
JRZ (25 pl): DNA 047 2.0l B B0 1 L F i3
Y4 1.0 pl,10 x PCR Buffer 2.5 pl, MgCl, 2.0 ul,
dANTP Mixture 2.0 pl, Taq plus fif 0.25 ul, A & &R
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Table 3 Primers sequence of Staphylococcus aureus
enterotoxin gene

F R 519 5l (5'-3") F;F/%}t
GSEAR-1  GGTTATCAATGTGCGGGTGG

e GSEAR-2  CGGCACTTTTTTCTCTTCGG 102
GSEBR-1  GTATGGTGGTGTAACTGAGC

b GSEBR-2  CCAAATAGTGACGAGTTAGG te4
GSEcR-1  AGATGAAGTAGTTGATGTGTATGG

e GSEcR2  CACACTTTTAGAATCAACCG 1
GSEAR-1  CCAATAATAGGAGAAAATAAAAG

sed GSEdR2  ATTGGTATTTTTTTTCGTTC 278

B SA-U (20) TGTATGTATGGAGGTGTAAC s
SA-E (16) GCCAAAGCTGTCTGAG
SERI AGATGTGTTTGGAATACCCTAT

m SER2 CTATCAGCTGTGGAGTGCAT 123
SEG-for  GTTAGAGGAGGTTTTATG

8 SEG-rev  TTCCTTCAACAGGTGGAGA 198
SEH-for  CAACTGCTGATTTAGCTCAG

seh SEH-rev  CCCAAACATTAGCACCA 173

A SEl-for  GGCCACTTTATCAGGACA
“ SEl-rev  AACTTACAGGCAGTCCA 328
y SEJ-for  GTTCTGGTGGTAAACCA a1
' SEJ-tev  GCGGAACAACAGTTCTGA

SEP-for  TCAAAAGACACCGCCAA

> SEP-rev  ATTGTCCTTGAGCACCA 396

M 1 2 3 4 5 6 7 8 9

A

sy ddH,0 A2,

sea .seb see sed . ser sec IR [ W 55 1.94 °C i
AZPE 3 min;94 CAE: 30 5,58 “CiB k 30 5,72 C 4t
4130 s, {F ¥ 35 ;72 CHEAf 7 min, sei.sej.seg.
seh sep L [F 2 I 25 {44 :94 °C Wi AF ¥ 3 min;94 °C A
£ 30 5,53 CiB k 40 5,72 CZEAH 30 s, 7536 30 ¥k
72 CHEff 7 min,
12,33 b HI%E B L

BUS pl 7847245 6 x Loading Buffer JR 2] J5 15,
BEF 0.5 pg/ml WAL Z 510 2% SRR BEBE e b, F
ORI UG AL T WLEZ PCR 7 14 45

) %R
21 SR B K 4 2 5 0
2.1.1 PCR y 4R

% —K PCR ¥ 34 UL 1A AR 9738 7 Be KU,
BRUKIE 7 ~9 AN SE, HAR WY 1 BeR/Ngy 300 ~
500 bp, 22 R AR . 55 3K PCR 973 ULIE 1B, AR 4
FEY R BRI BT 430k 3 Fp PCR A, Hop PCR 1 7
A B K /N R 750 ~ 850 bp, PCR 2 %I K Bt K /N Ky
1 000 bp,PCR 3 %I 1 100 bp,

T A S —WR PCR LYK B ;B 45 — ¥k PCR L3k 8 ;M 2 DL2000 DNA Marker; kil 1 ~7 53 1 kL& 4 5 % B
VK 8.9 4> B M BRMEE MR ATCC 25923 (ATCC 6538, Tk 10 Jg 25 1 x| 1
Bl 1 i 2 8 [ 3k Y PCR H 3k ]

Figure 1

2.1.2 PCR P29 Y]

I35 B 1 Tk 6 DAL 7 9 B ) 4 O Dl Hae I
HALIS , Wos 1 4 Tl 5 B [ il S 80 (1 2) , S A T
R AEAS Sl R | NN = | TR NN S S )
KARAEE R (ATCC 6538 ) , ME Y IT O AR £ 2R it il I
FESE, A I O A B ah, AL IV Ol AR E T R
(ATCC 25923)

2.2 4 (0] A BR A 7 B AR R ARG N 45

ABIF S JLAG I 11 Fobr 4 B 0,7 4 K A i 7 R A
K, AL FE 5 Fi % 40 17 35 25 BL 1A (sea ., seb . sec . sed . see)
16 Fifr gt A i 7% K B [N (ser  seg . seh . sei sej .sep) , 1k
3 bk 4 v €0 A A KR A Dl B R BRI TR AR L
4,

Identigicting results of coagulase genotype by PCR

M 3 DL2000 DNA Marker; kG 1 ~7 536 1 B 5 408 %4 0, vkl
8.9 43 J bR M Bk ATCC 25923 (ATCC 6538, VK il 10 K23 14 %t i
2 A 3K [ WA N Hae N RED)

Figure 2 Hae 1l restriction enzyme digest of the PCR

sea .seb .see seh sep F:IA 1Y) PCR % E 45 R R,
PCR ¥ 3 7= ) ¥ ¥ A WU KNy H B DNA | B,
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Table 4  Identification of Staphylococcus aureus enterotoxin gene

15l w5 R LW
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sea seb sec sed

ser seg seh sel sej sep

~N N R W N -
I
I
i
I

B0 B0 BO B0 B0 ED ED

ATCC 25923 - - - -
ATCC 6538 - - - -
25 1 % IR - - - -

Y+ FRbth ;- FoR AR
U R B & 4y i oA 102 164 213 (173 396 bp, L
B3, sec ZEA K PCR % 45 5 W%, Uk i 4 () PCR
P3G 7 WA U R /N (451 bp) 19 H % DNA 5 B, =
RY Y BB BN/ B ) DNA R B, sed
FEP ) PCR % 45 R R, UKiE 5 19 PCR 973 7= 4y
AW/ (278 bp) 19 H Y DNA B, HAx P 1 -
YA WU R /N B DNA Bt ser 25 (1)
PCR %45 L /R, UKIE 5 19 PCR 3 14 77 ¥ A5 i)
R/N(123 bp) 1 H Y DNA | B, o1 7=y 35 %
A TR/ H B DNA Jr Br, seg JEH 1) PCR %
SELE R DR VKIE 4.5 .8 1) PCR P34 7= W14 W0 K
/IN(198 bp) i H 19 DNA B, A3 7= Wy 35 % 4
WA/ H A9 DNA F Bt sei 5E K ) PCR %8 52 4%
R, UkiE 4.5.8 1) PCR ¥ 1§ 7™ ¥ A W K/
(328 bp) 1Y H 1) DNA J B, Hop 9 34 7=y #4050 1
IR/ H B DNA Jr B, sef BRI 1Y PCR 485 45 2R
WK, UKIE 5 (1 PCR 43 7= 914G $U K/ (131 bp)
9 H i DNA Jr B, HoA 4 38 7= Wy B8 B R /N Y
H DNA B,

3 itig

4B (09 4 B O — R A U L OB T
NSNS e e R Y R R L O AT IS
YR, WO A ERE SR bR IR R
WA N e E O A REEY PR, SHOH
TR AR E 2R R B e, R N T E
RAFHMER BFLR AARBRRUL RIS
EVIRE PN B A N
il TiES B R I 25 o 3K B8 Ty DY 7 B B (0 A R
A S R SO 1 o R b AT AR g
RE 7] il < B 000 AT 4 BR A T B BOR I 1, HA R
P05 BT AN WA I A A2 AR A A SRR B O
T AW S EOR AN T R T A )z 1 B [
Tl 5 [A] A 22 197 B0 1 < (0 A 4 BK R Y

e RAIMUNDO 4" GULER % BF 5% #ft38
T e A ] 3 R o 8 &2 )7 40 i) AR X A 238
P VI A A 22 5%, It LR IR V) 5 B Bk
22 Z85 1 XoF Rk [ g PR R AT R 43 AL, W R AR PCR 43
RUJS DX 40 3 R & Bl o AS BF 9% 45 & b oE TR BR
(ATCC 25923 (ATCC 6538) LI M/ & A s & &
AL S IO 27 (B) 3k O B 4 B €07 250 BR A E AT T 68 [ il
FE Y38 4y B S5 R BoR a1 o B bR 3R 3 Fh g
YA A T 4045 2013 4R B A £ i 2014 4E 1Y
Vi TRE S RIS T AL 2013 4F A AR B SRR
AR SE WAL T Oy 2014 AF $ Al , Ul W] R AR i
(] by AN A ] AT A7 7 AR (R A PR, KT 4R
Tor B PREE VISR Oy 1 AU, AR 40 W A5 3 1T £ 1L % R
Bon, RITFR 7%k A R BCEBESMUTT, 3 —25
VERHAEAERE i N B3 28 75 L 1 ] fig 1, I 3 &
5 E A PR .

JV 75 2% 0% 4 B0 A BR R 2R B — B B A0
R, EMHRREMAER &, 4 100 C 2 30 min
ARG IR o ASHF T X 9 bk 4 ¥ (7 2 Bk o
A7 11 Pl G 8 €0 78 2 3K AT 1 1 25 00 A T & I, 2 Bk A
EEMERILEA 6 Filp RN, B A A
W2 AL R R N, SRR RaE T R e R
ROy 4 B R A Bk W AR A 70% LA RE [ I A
W2 ek UL E R i R R LSS R AR, 8 &
AT BRI i R AR B 2R . AR5 2 AR
25 B T B AR TR Y 2 AR G R R BRI (sec,
sed ) F1 4 T B 7 B 2 BL A (ser (seg  sei sef) i CL 4%
UESERE S 175 & B W R 256 0E I 85 R ] (sea  seb
sec . sed .see .seh  sei seg) 2 i 50% (4/8) , N B Rk 2
WD IR AR H A i B AE b, PCR
D7 R DA BEUE WY 7 75 R A9 7 26 (0 11 43 35 (0 3
EEK R R R B R 6 Fh, KR R IR 54.5%
(6/11) $&/R A W2 HEAT H A S R fi7 75 R 5L A 1y ks
I 43 BT, TG Ml AR A 60 2 3K R i #E R Y 4 A
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A ~ K 435K sea seb sec sed \see ser seg .seh sei sej .sep K=K Y PCR HLJK & ;M S DL2000 DNA Marker; 3kil 1 ~7 538 1 K50 4 5 %) 0,
VKIE 8.9 43 B A AR fE FE #k ATCC 25923 (ATCC 6538, ykiH 10 225 [ % i
3 & WOHBIRE S RER PCR 45

Figure 3  ldentigicting results of Staphylococcus aureus enterotoxin gene by PCR
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G R R A R 40.0% (2/5) B 3 &
Kt 30 66. 7% (4/6) , 37 10 35 3 B 19 K Hh RN
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oAty — e e RGEPIN , BEAT HAL IS B fyy 75 K AL
ARSI 23 A7, MR A b 98 4 (0 4 2 BRI R
(1 73 A1 5 s, RIS [7) B 3% 3 DA R 119 4 0 €0 ) 46 Bk
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