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Molecular characteristics and antibiotic resistance of Bacillus cereus from
foods using whole genome sequencing
ZHANG Hongzhi, LIU Xuewei, GU Qifang, CHANG Zhaoyu, ZHU Yanqi, ZHANG Xi
(Shanghai Municipal Center for Disease Control and Prevention, Shanghai 200336, China)

Abstract: Objective To study the molecular characteristics and antibiotic resistance of Bacillus cereus ( B. cereus ) from
foods in Shanghai. Methods The B. cereus isolates were characterized using antibiotic susceptibility tests and whole genome
sequencing (WGS). BioNumerics software was used to analyze and assemble WGS data. Then, multilocus sequence typing
(MLST) , virulence genes profiles and antibiotic resistant genes were analyzed using assembled genome sequences. The
antimicrobial susceptibility was investigated. Furthermore, STs of B. cereus in this study were compared with those from
PubMLST database. Results In this study, all 37 isolates were confirmed as B. cereus isolates. The 37 B. cereus were typed
into 34 STs with 7 new STs. The result of STs showed high diversity. All 37 B. cereus isolates had nheA, nheB and nheC
genes. The positive rate of hbl/ACD genes was 37.8%. However, only 16.2% of B. cereus had ces genes. Furthermore, two
ST26 B. cereus isolates with ces genes from ready-to-eat food were identified. The antibiotic resistance rate to Ampicillin,
Penicillin and Oxacillin was high, which was not consistent with antibiotic resistant genes. Conclusion The STs of 37
B. cereus from food in Shanghai showed high genetic diversity, which suggested the molecular surveillance should be
enhanced. Fundamental data can be obtained using whole genome sequencing for tracing B. cereus isolates and analyzing
pathogenicity.
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Table 1 Identification of 37 Bacillus cereus
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Table 2 Distributions of toxic genes among 37 Bacillus cereus strains isolated from food
TR 4 7 KR BAS3109 hbIA hblC hbID nheA nheB nheC inhA eytK ces SR FE
LY1901  FEFHEA KK + - + + + + + + - -
LY1903 iy + - + + + + + + _ _
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Figure 1 Molecular characteristics of Bacillus cereus isolates
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Figure 2 Results of antibiotic resistance of 37 Bacillus cereus isolates
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Table 3  Resistant genes, source and resistance of 37 Bacillus cereus isolates

AR i B P 3 Tirf 245 35 [A] i 245 7

LY19001 A R K % blaZ %} AMP PEN  OXA it 25 ,%f ERY ,CLI,T/SUL . TET ,CHL ,GEN ,FOX .IPM f{ /&
LY19032 GN4 tet (45) %} AMP _PEN OXA fit 25 , %} ERY .CLI.T/SUL TET ,CHL ,GEN ,FOX .IPM £{J&
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