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Within Pathogen Combat:


•  Improvement of methods for detection 
of pathogens in foods with shorter times 
for analysis, quantification, definition of 
the vitality and profiling of expression of 
virulence genes; 

•  Development of new methods for the 
study of the behavior of the pathogens 
in food and the influence of food 
components on their fitness. 
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WP 4 objectives 

Development of culture-independent 
molecular methods suitable for the 
detection and identification of food-
borne pathogens and for the study 

of the microbial ecology of 
foodstuffs 
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Organisms considered 
•  Listeria monocytogenes 
•  Escherichia coli STEC 
•  Campylobacter jejuni 
•  Mycobacterium avium subsp. 

paratuberculosis 
•  Hepatitis E virus 
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Systemic listeriosis in humans is a severe disease that primarily 
affects the elderly, people with compromised immune 
systems, pregnant women and foetuses causing miscarriages, 
and newborn infants. In the European Union (EU) Member 
States, a significantly increasing trend in the notification rate 
of listeriosis cases in humans was observed between 2002 
and 2006. This notification rate remained at the same level in 
2007 according to the Community Summary Report on Trends and 
Sources of Zoonoses and Zoonotic Agents in the EU. The 
proportion of food samples exceeding the legal food safety criterion 
for Listeria monocytogenes in EU Member States was reported in 
this report to be highest in ready-to-eat (RTE) fishery products, 
followed by RTE meat products and cheeses.  

Source: EFSA 

Listeria monocytogenes 
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Listeria monocytogenes forms biofilms !!! 
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Listeria monocytogenes 

This protocol was subsequently used to check L. monocytogenes occurrence 
in artisanal products produced in the Piedmont region (Northwest Italy). Raw 
milk (3), curd (4), cheese (101) and sausage (50) were sampled. Six cheeses 
produced with raw milk resulted positive after enrichment, but were <103 cfu/g 

at t0 (manuscript in preparation) 
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Listeria monocytogenes 

IJFM, submitted 
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Listeria monocytogenes 
Application of the qPCR method in a dairy company 

Quantification by qPCR
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Traditional methods 

Molecular methods 
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Listeria monocytogenes 
Comparison traditional and molecular methods 
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Listeria monocytogenes 
Molecular characterization of the isolated strains and biofilm formation 
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“The results of this study highlight once more how it is vital for food producing 
companies to have control of the contamination routes of foodborne 
pathogens in their plants. This can be achieved with the implementation of 
correct sampling schemes and adequate cleaning and disinfection 
procedures. In addition, the choice of the analytical procedure should also be 
considered as a relevant decision. As demonstrated in this study, traditional 
methods only partially can monitor the presence of L. monocytogenes in the 
processing plant. Especially when environmental conditions influence the 
fitness and behavior of the pathogen, such as in the brines (with 15-20% salt) or 
in the equipment swabs (where cells have to respond to several stresses such as 
disinfectants, starvation and dried conditions), molecular methods should be 
used to properly detect it. It has been previously proven that L. monocytogenes 
undergoing stresses enters a viable but not culturable state (VBNC) that makes 
impossible its recovery by culture dependent methods (Rowan, 2004). The 
application of molecular methods can result in a better comprehension of the 
spread of a specific pathogen in a processing plant, thereby allowing the 
implementation of corrective actions to eliminate or decrease the risk associated 
with its presence in the final product.”                    

Alessandria et al. IJFM submitted  

Conclusions 
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In vitro experiments in laboratory medium underline an 
heterogeneity of L. monocytogenes virulence expression !!! 
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Expression analysis in real food samples 
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Future prospective 

Profiling and expression of 
viability/stress response/

adhesion /virulence by using 
custumized microarrays 
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SureArray Listeria 
•  Virulence array based on Listeria 

monocytogenes EGDe & F2365 
•  Expression analysis 
•  7.5 x 2.5 cm Epoxyslide 
•  72 unique probes 
•  Target list available on request 
•  4 replicates of each probe 
•  2 identical subarrays on each slide 
•  Open system: cDNA biotin-

labeling, several options for 
staining, e.g. fluorescence 

•  Available for research 
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Silver staining 

Removing of unspecific hybrids 

Pre-Blocking 

Incubation with Anti-biotin conjugate gold 

Washing and Rinsing 

Staining:  
Gold label catalyzes silver precipitation  

Scanning: 
Eppendorf silverquant scanner 
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