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Distribution of virulence genes and virulence evaluation of food-borne Bacillus cereus
in Shijiazhuang City
QIN Li-yun, LV Guo-ping, CAI Zhen, PAN Zhuo, QI Li-rong
(Shijiazhuang Center for Disease Control and Prevention, Hebei Shijiazhuang 050011, China)

Abstract; Objective To study the distribution of virulence genes, evaluate the virulence of food-borne Bacillus cereus in
Shijiazhuang City, and to investigate the potential risk. Methods 9 virulence genes (such as enterotoxin and voitoxin)
were detected with PCR method in 131 Bacillus cereus collected from food risk monitoring program. The virulence of
pathogens were also analyzed using blood agar plates. Results The carrying rate of virulence genes was high. 99.2%
(130/131) of the strains carried at least one virulence gene. hbIACD and entFM were the major virulence genes of Bacillus
cereus in Shijiazhuang City. All strains produced hemolysin BL. Conclusion Diarrhea enterotoxin was widespread in
food, and hemolysin was detected in all pathogens, which caused potential public health risk. More effective monitoring

strategies should be developed to prevent and control the occurrence of Bacillus cereus food-borne diseases.

Key words: Food-borne pathogenic bacteria; Bacillus cereus; enterotoxin; vomitoxin; virulence gene; hemolysin BL;
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Table 1  Distribution of Bacillus cereus strains in foods
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Table 2 PCR primers and amplication product lengths of 9 virulence genes
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Detection of virulence genes using PCR method
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Table 3 Distribution of virulence genes in food-borne Bacillus cereus
. ) 25 JERE S TR HH T RR 1 Al R
A R oL L o \
L THES s i g d KAk
A B £ BCJ7 & &b

hbiA 82.4(108/131) 87.5(56/64) 79.5(31/39) 75.0(9/12) 75.0(12/16)
hbiC 64.9(85/131) 50.0(32/64) 64.1(25/39) 100.0(12/12) 100.0(16/16)
hbID 66.4(87/131) 75.0(48/64) 82.1(32/39) 25.0(3/12) 25.0(4/16)
[ B4 hbIA hbIC hbID 55.7(73/131) 51.6(33/64) 69.2(27/39) 41.7(5/12) 50.0(8/16)
25 RS hbIA hbLC hbLD 1 [ — 97.7(128/131)  100.0(64/64) 92.3(36/39) 100.0(12/12) 100.0(16/16)
nhed 67.9(89/131) 79.7(51/64) 76.9(30/39) 16.7(2/12) 37.5(6/16)
nheB 38.2(50/131) 42.2(27/64) 59.0(23/39) 0.0(0/12) 0.0(0/16)
nheC 52.7(69/131) 65.6(42/64) 51.3(20/39) 16.7(2/12) 31.3(5/16)
54 nheA .nheB .nheC 29.0(38/131) 34.4(22/64) 41.0(16/39) 0.0(0/12) 0.0(0/16)
25 HEHE nhed nheB .nheC Py — 80.9(106/131) 90. 6(58/64) 97.4(38/39) 16.7(2/12) 50.0(8/16)
entFM 84.0(110/131) 93.8(60/64) 100.0(39/39) 50.0(6/12) 31.3(5/16)
cesA 6.9(9/131) 6.3(4/64) 12.8(5/39) 0.0(0/12) 0.0(0/16)
cesB 4.6(6/131) 4.7(3/64) 2.6(1/39) 0.0(0/12) 12.5(2/16)
[ I 45745 cesA ,cesB 0.8(1/131) 0.0(0/64) 2.6(1/39) 0.0(0/12) 0.0(0/16)
S cosA cesB I — A 10.7(14/131) 12.5(8/64) 10.3(4/39) 0.0(0/12) 12.5(2/16)
F/EER L E 9 AR ) — 4 99.2(130/131) 98.4(63/64) 100.0(39/39) 100.0(12/12) 100.0(16/16)
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Figure 2 Hemolytic characteristics of Bacillus cereus
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