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ABSTRACT:
Listeria monocytogenes is a gram-positive foodborne bacterial pathogen that causes

the infection listeriosis, a severe illness that may result in sepsis, meningitis,

encephalitis, and preterm birth, stillbirth or spontaneous abortion. L. monocytogenes

is often found in food-associated environments where it can persist for years,

resulting in food contamination and consequent human infection. Benzalkonium

chloride is a quaternary ammonium biocide widely used as a disinfectant in the food

industry, and resistance to benzalkonium chloride is thought to be a major factor for

L. monocytogenes persistence in that environment. The aim of this study was to

evaluate the presence of benzalkonium chloride resistance determinants through

whole genome sequencing of 48 L. monocytogenes strains isolated from food (21

strains) and clinical samples (27 strains) from Brazil. A genomic analysis

demonstrated that all strains presented the Lde gene and the sug operon (sugR,

sugE1, sugE2). The mdrL gene and the bcrABC cassette were present in 27

(56,25%) and 6 (12,5%) strains, respectively. The genes qacA, qacC, qacH, emrC

and emrE were not found in this analysis. Minimum inhibitory concentrations (MICs)

of benzalkonium chloride was determined by agar dilution method. Strains containing

the bcrABC cassette showed a MIC of 16 mg/l (5 strains) and 32 mg/l (1 strain),

while all other strains present MIC values less than 8 mg/l. Sequence analysis

demonstrated the bcrABC cassette presence on a pLM80-like plasmid (1 strain) or a



plasmid similar to pLI47-2 from L. innocua (5 strains). To the best of our knowledge,

this is the first description of the presence of bcrABC in benzalkonium chloride

resistant L. monocytogenes strains from Brazil, and the first description of a pLI47-2

like plasmid. containing the bcrABC cassette.
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