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The Cabras lagoon (western Sardinia, Italy) is a shallow transitional system renowned for its naturalistic (Ramsar 
Convention on Wetlands, Natura 2000 network for EU Habitat directive) and economical importance (e.g. artisanal 
fisheries). However, the lagoon is increasingly subjected to anthropogenic pressure due to massive nutrient loading, 
reduction of freshwater input from upland, modifications of the inlets and other man-made interventions which have 
reduced the water exchange with the adjacent Gulf of Oristano. Especially during the warm season, there is a 
tendency for hypoxic and anoxic conditions to occur in near-bottom waters. This may lead to dystrophic events, 
causing a major loss of the biological resources of the lagoon. To assess the ecological quality of the lagoon, 
numerical models have been developed to predict the evolution of both hydrological and ecological variables within 
the lagoon system under different meteorological forcing. In parallel, investigations of the physical and chemical 
characteristics of the sediments and the macrobenthic assemblages have shown a close link between the distribution 
of organic-C bounding fine sediments, benthic macroinvertebrates, and the water residence times computed from the 
model [1]. 
In these systems, a detailed analysis of sediment dynamics are particularly important because the partitioning and 
transport of fine sediments can strongly influence the redistribution and accumulation of large amounts of organic 
matter, and consequently the spatiotemporal distribution of benthic assemblages and the trophic status and 
functioning of the lagoon [2, 3]. Primary producers are considered to be an important source of organic matter to the 
Cabras lagoon [2]. Nevertheless, studies on the presence and distribution of microphytobenthic assemblages in the 
Cabras lagoon are still lacking although the importance of this highly variable, biological component has been shown 
in other organic-enriched coastal lagoons [4-6]. 
Benthic phototrophic primary producers may develop at the sediment surface in form of biofilms in which 
cyanobacteria and microalgae are embedded in a common exopolymeric matrix (EPS) [4, 7] that contributes to the 
cohesive properties of the fine sediment fraction [8]. 
To evaluate the microphytobenths biomass surface sediment, six sample replicas were collected at three sites in the 
Cabras lagoon and chlorophyll a (Chl a) was extracted in 90% aceton and spectrophotometrically determined. 
Accessory photosynthetic pigments were also estimated to evaluate the proportion of the different phototrophic taxa 
in the communities. Samples were analysed by light and fluorescence microscopy to assess the spatial distribution 
and composition of microphytobenthic species in relation to sediment characteristics. In addition, Alcian Blue 
cytochemical stain at pH 2.5 of EPS was used to ascertain the presence of colloidal and bound polysaccharides. 
Preliminary results showed microphytobenthic biomass highly variable in space between and within sampling sites 
with Chl a content values ranging between 4.1 and 107.4 μg g-1 dry wt. However, values of accessory pigments 
concentrations and their ratios to Chl a contents suggested the dominance of diatoms and the presence of 
cyanobacteria and green algae in most of the biofilm communities. The spatial variability was also confirmed by 
microscopy observations showing the heterogeneity of microphytobenthic species composition. Acidic colloidal 
polysaccharides were visualised with Alcian Blue stain in diatom-dominated biofilms, while bound polysaccharides 
were prevalently found in the sheaths of the filamentous cyanobacteria. 
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Listeria monocytogenes is a pathogen responsible for severe illness with high mortality rates. It is frequently found in 
different kinds of food processing environments and its capacity to develop biofilms is an issue of major concern on 
food safety. Although many studies have been made concerning adhesion and biofilm formation by mono-cultures of 
L. monocytogenes, it is known that the vast majority of microorganism in the natural environment and in the food 
processing environment occurs in multispecies biofilms. Several works have shown that association with strains 
belonging to other genus, as Pseudomonas, Flavobacterium and Staphylococcus, may increase or decrease L. 
monocytogenes attachment and biofilm formation, depending on the strain. In this work, both monoculture and mixed 
biofilms were performed in order to investigate how biofilm formation by different isolates of L. monocytogenes is 
affected in presence of Pseudomonas fluorescens. Moreover, taking into account the cases where an antagonism 
effect was found, different supernatants were collected and tested for their influence alone on biofilm formation by L. 
monocytogenes. 

The L. monocytogenes strains assayed were CECT 4031T (collection strain), 747 and 994 (food isolates), 1559 
(environmental isolate) and 1562 (clinical isolate). P. fluorescens strains used were ATCC 27663 (collection strain), 
and PF7A (food isolate). Each L. monocytogenes strain was tested for monoculture and mixed culture biofilm 
formation with each one of the P. fluorescens strains. Assays were performed during three days in 96-weel microtitre 
plates, at room temperature (22 ± 2ºC) with shaking at 120 rpm. The medium used was BHI (replaced every 24 
hours) and the biofilm biomass was assessed by the Crystal Violet method. Supernatants were obtained from 
overnight cultures and biofilms also grown at room temperature, which suspensions were collected, centrifuged and 
filtered through 0.2 μm filters.  

Results concerning monoculture and mixed biofilms formation revealed a significant decrease of biomass in biofilms 
formed by CECT 4031T and 1562 L. monocytogenes strains when in the presence of both P. fluorescens strains, with 
the strongest antagonist effect being found between 1562 and PF7A isolates. These two last isolates were then used to 
obtain supernatants to be applied during biofilm formation by CECT 4031T and 1562 L. monocytogenes strains, in 
order to infer about possible excreted metabolites that could influence biofilm formation.  The results of this 
approach showed that PF7A +1562 mixed biofilm, 1562 overnight suspension and 1562 biofilm supernatants lead to 
a significant biomass decrease when applied on CECT 4031T biofilm formation. Although this does not help to 
explain the antagonism effect of PF7A upon this Listeria strain (which in turn may be associated with strictly 
intracellular quorum-sensing phenomena), it highlights an interesting repression within these two L. monocytogenes 
strains. On the other hand, 1562 biofilms suffered a significant decrease in biomass when formed in the presence of 
PF7A biofilm, PF7A +1562 mixed biofilm and 1562 biofilm supernatants. These results are consistent with the 
possibility of an antagonism based on the activity of extracellular metabolites produced during biofilms growth and, 
once again, an auto-repression phenomenon is pointed out, this time concerning only the 1562 strain.  

In general, this work is in accordance with many other authors who found the influence of different bacterial genus 
on L. monocytogenes biofilm formation to be highly dependent on the strains. Moreover, it has shown that, at least in 
some cases, the antagonistic effect on mixed biofilms may be based on the action of metabolites that are produced 
during biofilm formation and excreted to the surrounding media. In order to support this hypothesis, further 
investigation is needed on supernatants composition and activity of theirs components. In addition, this work has also 
pointed out a very interesting auto-repression phenomenon, not only between different L. monocytogenes strains but 
also within the same strain. This shows how complex biofilm regulation can be and adds auto-repression as one more 
aspect to be considered when studying biofilm formation by this bacterium. 
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