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Abstract

Bacillus cereus are gram-positive, spore-forming bacteria that inhabit soil, water, plants,
and other natural media. It easily spreads to food products, both raw and processed food.
B. cereus is a known human pathogen that causes food poisoning with emetic or diarrheal
symptoms. In some cases, B. cereus may cause severe infections, including bacteremia,
septicemia, meningitis, and pulmonary infection.

The aim of the current study was to genotypically and phenotypically characterize Bacillus
sp. isolated from food sample in Pathum Thani Province, Thailand.

For phenotypic characterization, antimicrobial susceptibility profile and biofilm formation
ability of Bacillus sp. were assessed. Antimicrobial susceptibility testing was determined
using the Kirby—Bauer disk diffusion method. Biofilm formation assay was analyzed by the
crystal violet staining method. Moreover, genotypic characterization was performed using
the whole-genome analysis.

Antimicrobial susceptibility testing revealed that the isolate was resistant to tetracycline
and B-lactam antimicrobial agents, which corresponded with the genotypic characterization
using the whole-genome analysis. The ability of Bacillus sp. isolate to produce biofilm was
determined in comparison with B. cereus ATCC 14579. The result showed that the biofilm
level of the isolate was significantly higher than that of B. cereus ATCC 14579. The genome
of Bacillus sp. isolate carried several antimicrobial resistance genes, biofilm formation genes,
and virulence factor genes.

The results expand our understanding of antimicrobial resistance and virulence in Bacillus
species based on the link between genotypic and phenotypic characterization. The identifi-
cation of genes encoding virulence factors and antimicrobial resistance in bacteria should
be considered to be potential key points to assess human health risks from the foodborne
pathogen.
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