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Virulence genes, biochemical typing and MLST analysis of Bacillus cereus
from different sources in Wenzhou
LI Yi, ZHANG Le-yi, HONG Cheng-ji, HU Yu-qin
(Wenzhou Center for Disease Control and Prevention, Zhejiang Wenzhou 325000, China)

Abstract; Objective To investigate the virulence genes, biochemical typing and multilocus sequence typing ( MLST)
distribution of Bacillus cereus from different sources in Wenzhou. Methods 127 strains of Bacillus cereus were identified
and biochemical typed according to GB 4789. 14-2014. Ten virulence genes were detected with polymerase chain reaction
(PCR). Genetic typing was conducted with MLST. Results Of 127 isolates, NheA, NheB and NheC genes were
accounted for 94. 5% (120/127) and hblA, hblC and hblD genes were accounted for 9.4% (12/127). The emetic toxin
gene was detected in 10 isolates (7.9% ). Except 10 isolates which could not be typed, the rest 117 isolates were
classified into type 2 (0.8% ), type 5 (3.9% ), type 8 (1.6% ), type 9 (63.8% ) and type 10 (22.0% ) by
biochemical typing. Seventy-two isolates could be classified into 28 sequence types (STs). ST26 (18.1% ), ST144
(15.3% ), ST92 (6.9% ) and ST164 (6.9% ) were the common STs. Cluster analysis on 28 STs generated four MLST

groups and 13 singletons. Conclusion

The positive rate of virulence genes was high in Bacillus cereus isolated from

different sources in Wenzhou, and the genetic relationship was diverse.

Key words: Bacillus cereus; biochemical typing; virulence genes; multilocus sequence typing; food contaminant;

foodborne diseases
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Table 1  Carrier rates of toxin genes in isolates from different sources
S SRR AR (R R %)
R (BARED) hblA hblC hblD NheA NheB NheC beeT CytK entFM ces
KARLE R &R (14) 2(14.3) 2(14.3) 2(14.3)  14(100.0) 14(100.0)  14(100.0)  0(0.0) 2(14.3) 6(42.9) 1(7.1)
BAah LB T Ah (89) 11(12.4) 13(14.6) 10(11.2) 87(97.8) 86(96.6) 82(92.1) 32(36.0) 26(29.2) 20(22.5) 5(5.6)
R (8) 2(25.0) 2(25.0) 2(25.0) 8(100.0) 8(100.0)  8(100.0)  2(25.0) 3(37.5) 3(37.5) 1(12.5)
HA & (11) 10(90.9) 0(0.0) 0(0.0) 11(100.0) 11(100.0)  11(100.0)  10(90.9)  0(0.0) 0(0.0) 0(0.0)
I (1) 0(0.0) 0(0.0) 0(0.0) 1(100.0) 1(100.0) 1(100.0)  0(0.0) 1(100.0) 0(0.0) 0(0.0)
HEE(4) 0(0.0) 0(0.0) 0(0.0) 4(100.0) 4(100.0)  4(100.0)  0(0.0) 0(0.0) 3(75.0) 3(75.0)
Ait127) 25(19.7) 17(13.4) 14(11.0)  125(98.4) 124(97.6) 120(94.5)  44(34.6) 32(25.2) 32(25.2)  10(7.9)

22 #E4F hbIA hbIC hbID NheA NheB NheC CytK beeT ces .entFM K& [R5 AS [\] 8 V5 B AR 1 0 (n = 127)
Table 2  Distribution of hblA ,hblC ,hbID ,NheA ,NheB ,NheC ,CyiK ,bceT ,ces and entFM toxin genes in isolates from different sources
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A
g IR K RL K Bl gyrhE Hbaemi m F5 (n,;;
mW(14) FEMEB)  (8) (1) (1) (4

A [ 45N NheA \NheB NheC + CytK + beeT + entFM 4 42 2 10 1 1 60(47.2)
B [6) i #54F NheA .NheB NheC 7 27 3 1 0 0 38(29.9)
C  [A i} #E7 NheA \NheB .NheC + ces + CytK + beeT + entFM 1 5 1 0 0 3 10(7.9)
D [A) i} #54 NheA \NheB NheC hblA hblC hblD + CytK + beeT + entFM 2 8 2 0 0 0 12(9.4)
E [f W #5345 NheA NheB 0 6 0 0 0 0 6(4.7)
PR M A 0 1 0 0 0 0  1(0.8)
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Biochemical typing of 127 Bacillus cereus isolates
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Table 4 Sequence types of Bacillus cereus from different sources

P/ AR 2t 5 ST 53 B ARGy

i BC81 4 2014
e BC87 5 2014
T i BC27 15 2012

it BC5 24 2007
BEMMEYhE BC2.17 .21 .60 113 116 ~118 123 ~ 126,128 26 2007 ,2008 2011 ,2012 2014
jogin BC108 .121 32 2014
i BC109 90 2014
e BC6 .12 .101 ,105 114 92 2007 2011 2014
=g BC102 97 2014
i BC83 106 120 2014
o BC74 .75 104 127 2014
£ b BC1 .11 .98 138 2007 2011 2014
i BC110 ~ 111 142 2014
ISR BC55 .76 .86 .88 ~91 97 129 130 ~ 131 144 2014
Ty b BC24 145 2011
T BCY .BC19 154 2007 ,2011
o BC73 .85 .132 156 2014
fag BC28 .30 40,119 127 164 2012 2014
Y BC92 93 177 2013
il BC71 184 2014
ol BC107 112,120 205 2014
i BC77 367 2014
IR BC99 368 2014
o BC115 122 371 2014
i BC31 435 2012
i BC103 461 2014
i BCl14 774 2011
i BC26 1017 2011
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Cluster analysis of Bacillus cereus MLST results
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