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Analysis of foodborne Bacillus cereus virulence gene in Honghe prefecture
NI Gang, NI Wen-ling, SHEN Jing-hua, HE Mei-hong, WU Chun-mei, LI Qing, ZHOU Tao

(Honghe Prefecture Center for Diseases Control and Prevention, Yunnan Mengzi 661199, China)

Abstract; Objective

To understand the status of foodborne Bacillus cereus virulence genes in Honghe prefecture.

Methods Ten virulence genes of Bacillus cereus which were collected from Jan 2011 to Sep 2014 in Honghe prefecture

were detected by polymerase chain reaction. Results The strains of Bacillus cereus generally carried enterotoxin gene. All

of the strains carried at least one enterotoxin gene. Only one strains carried emetic toxin gene. Conclusion Foodborne

Bacillus cereus in Honghe prefecture might have strong pathogenicity, posing a potential food safety and public health

threat.

Key words: Bacillus cereus; foodborne disease; virulence gene; food safety; Honghe prefecture
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Table 2 PCR reaction system

p A AR (A s AR B R A BR B¢ 4L A /) ) , PCR % H i PCR  dNTPs  MgCl,  Taq B SIWWIE KR
J\J‘lﬁggﬁ DNA 2> FEAFUES I A 4 T8 (K A buffer /(pumol/L) /(mmol/L) /U  /(pmol/L) /pl
i _ ) . ayrB 1 x 200 1.5 1 0.5 2
HE)AMRAF,PCR I Y LilgAY TR ARG Wbl - 200 s | 0.4 5
AR A hblC I x 200 1.5 1 0.4 2
1.2 ﬁ{i hblD 1x 200 1.5 1 0.4 2
nhe 1 x 200 L5 1 0.2 2
s E N B Yy 2
1221 WRE 25 T 14 5 5 nheB 1 x 200 1.5 1 0.2 2
s K e 2 BB GB/T 4789. 14—2003 nheC I x 200 1.5 1 0.2 2
(B DA MAEYZBE BRI EAR) eyik Ix 200 1.5 1 0.15 2
i entFM 1 x 200 1.5 1 0.04 2
7o beeT 1 x 200 1.5 1 0. 50 2
1.2.2 WEAEZEREAT B DNA $RI NPRS  1x 200 1.5 I 0.05 2
LD AT 7S T
PRELL ~2 MHETEERSEA 1 ml 0.85% KA #£3 PCR RiHF
oKy Eppendorf (=4 aYtIEl‘ﬁ/S.' o 4~8 %C,12 000 r/min Table 3 PCR reaction program
B0 15 min, 55 BVE W . UIREMA 100 pl KB X 5 EIZEE 5 RE/C WE/s R
FK L IRAT . 100 °C /K % 12 min, 12 000 r/min 1 95 300 !
e p s - 2 95 45
B0 Smin, WA I WAE N PCR P398R, -20 C - 3 60 60 20
8T 3
R4 H o 4 72 60
1.2.3  PCR 5975 K r=¥ i Be K/ 5 72 300 !
N e ) 1 95 300 1
W RE 2 AT B B R 2L K ( DNA topoisomerase LBACD ) o5 5
() gyrB) 5| ¥ & % I GenBank J¥ %5 24 AB190226. 1 nheABC 3 54 60 30
J¥ 51, Kl NCBI #£ 2654 primer-blast % i, HAth 5] eytk 4 72 120
. 5 72 300 1
Yy 5 2 A e S 2 S0k, AR L3R 1, ; o 50 1
F£1 BHEIEHESIYFH W E =Y R BN 2 94 40
Table 1 ~ Primer sequence for this study beeT 3 33 40 30
4 72 60
H 5 4 SIMF A (57-3") A 3 72 300 !
KA/ bp 1 95 300 1
 FiGCACGTGTAGCTGCGAAAAA ros 2 95 30
ar R:TTAAACAATGGCGGCTGTGC NPRS 3 60 30 30
F:GCAAAATCTATGAATGCCTA 4 72 60
hblAt] 884
R:GCATCTGTTCGTAATGTTTT 5 72 300 1
e FiCCTATCAATACTCTCGCAA o0 1.2.5 PCR =444

R:TTTCCTTTGTTATACGCTGC

~ F.:GAAACAGGGTCTCATATTTT
hbID'* 1018

R:CTGCATCTTTATGAATATCA

() F:TAAGGAGGGGCAAACAGAAG s
R:TGAATGCGAAGAGCTGCTTC

o] F:CAAGCTCCAGTTCATGCGG 035
R:GATCCCATTGTGTACCATTG

o] F:ACATACCTTTTGCAGCAGAAC 618
R:CCACCAGCAATGACCATATC
F:CGACGTCACAAGTTGTAACA

eytK™ 565

=

:CGTGTGTAAATACCCAGTT

F.GTTCGTTCAGGTGCTGGTAC
entFM') 486
R:AGCTGGGCCTGTACGTACTT

beeTl"] F:TTACATTACCAGGACGTGCTT 47
T
“ R:TGTTTGTGATTGTAATTCAGG

NPRSLS! F:GACAAGAGAAATTTCTACGAGCAAGTACAAT 635
R:GCAGCCTTCCAATTACTCCTTCTGCCACAGT
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F4 FHIEAKILEL (n =28)

Table 4  Detection of virulence genes

3 Tt
ARG H DNA topoisomerase [l 1Y gyrB & [A

bk 3 K] o Ay G R/ % e 3ay e Ve i e g e
Hin Ll A i X A% 55 7 0 A 6 5 000 e R SF YT T8 30 7
hbIC 14 50.0 PR A 2% 78 31 ke dh b HA 28 i S BHME , B A
hfllz ;2 ;(2)(9) FHFFE S S %M 90.3% (28/31) ., gyrB K )E T
wheB 27 0. 4 {728 f h 5 DNA S B A& 4 FE &2 A G
nheC 28 100. 0 B A L N, 2 R DL 25 T R A A — A
cﬂ[;M ;9/ g;j T rapA-rmpH-dnaA-dnaN-recF-gyrB-rnpA 3% K #% W,
entr| .
beeT 18 64.3 Yt (1) 2 MfE — — Fh RE 5 5 DNA 17 8 12 5E 19 9 b 5=
wers ! 3.6 Hy R ——DNA {2 BRHE R B 265228 1 B, 4520

*®5 WS BE S A
Table 5 Distribution of virulence genes
B3 FH 4 % B B2 B3 TE4 BES 6 7
K T ) 2 21 8 1 2 8 1 0 1
BN ES 7 5 0 0 1 0 1 0
o 28 13 1 2 9 1 1 1
o (100% ) (46.4% ) (3.6% ) (7.1%) (32.1% ) (3.6%) (3.6%) (3.6% )

L BE LA RDIACD .nheABC A K cytK beeT .entFM JE[H s #F 2. #4544 hbIACD  nheABC .entFM KK J cytK (beeT W 2 —  BE 3. MW A
nheABC 1K K beeT .cytK .entFM KK #f 4 . #5454 nheABC K LA K beeT cytK entFM FE R i i) — A4S o W5 A4S s BE 5. #5457 NPRS UL J2 nheABC |
ent FM FER B 6 . #E547 A nheBC JEP K ent FM FETR B 7 - HAEA nheC FEP 485 B 23800 & BT 5 B 800 & 40 %

P DNA [5G St FL 2 AR B 20, A S 00 256 i) ik
PRI Ad ) 5 4% 1 L T9%07 510 19 40 A1 5 DNA 2% 22 [
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rRINA #RA% FCAH T (9 W5 4 2F I AT B O == 4 2F AT
R PRH H HE AT X 2 e L XA T G e T
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ST A 2 A AR M 7 % R (nhe) 35 1 AL H A
v R IL R TR AR AT 12 K o 42.9% (12/28) . hbl
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