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Listeria monocytogenes is a foodborne pathogen that causes human listeriosis. This pathogen is characterized by an intra-species heterogeneity so its strains can be grouped into clonal complexes

(CCs) that are defined either as hypervirulent – mainly associated with clinical cases or hypovirulent – associated with food or food processing environments and with infections in susceptible

groups [1]. The impact of L. monocytogenes extends beyond health concerns to economic implications since detection of contaminated food results in production interruptions and product recalls.

Considering the persistence of L. monocytogenes in the food industry, there is an urgent need to define reliable biomarkers and to determine whether CC characterization is robust enough to

discriminate high-risk strains. Listeria monocytogenes has a typical β-hemolytic profile, which is outlined by crucial virulence factors (hly and prfA genes), however, some strains exhibiting non-

hemolytic or attenuated hemolysis have been reported [2]. The aim of this work was to investigate if these phenotypes could be associated with hypovirulent CCs.

Methodology

Conclusions

No correlation between increased hemolysis 

and hypervirulence

Overexpression of some virulence genes can lead to 

reduced infection periods

Hemolysis does not seem to be a reliable tool to 

study the hyper- and hypovirulence

Figure 1. Hemolysis assays in blood agar plates. The isolates ID is
presented above each figure. The hemolysis was classified as (-)
in the absence of hemolysis.

Results
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Figure 2. Bottom view of the microplate with RBCs

lysis.
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Figure 3. Transcription levels of some genes essential for the infection mechanism of L.
monocytogenes after growth on BHI broth. Data are presented as mean ± standard deviation.

Table 1. L. monocytogenes hemolysis ratios (%). The OD576nm values
obtained in titer 8 column were used for these calculations.

Sixteen L. monocytogenes isolates from hypervirulent (CC1, CC2, CC4, CC6, CC87 and CC388) or hypovirulent

(CC9 and CC121) clonal complexes were selected. Additionally, five strains were selected to gene expression

studies.
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- Blood agar plates

- Microplate technique

- Virulence gene expression

- All L. monocytogenes exhibited a

hemolytic phenotype.

- Variability in the hemolytic activity

within L. monocytogenes strains.

- The strains 2724, 3465 and 3606

presented a strong hemolytic activity.

The majority of isolates presented a minimal and complete hemolytic unit of 8 and 4,

respectively. The strain 2724 strain stood out with an increased lysis of the RBCs and reduced

levels of deposition of these cells (Fig. 2), which is corroborated by an increase HR% (Table 1).
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There was a clear increase in the transcript levels of strain 2724 inlA, actA and hly, with with

increases of ~19-fold, ~25-fold and ~14-fold, respectively.

Microplate preparation and hemolysis ratios (HR) calculation
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