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Identification of a novel bacterial lysozyme inhibitor in Salmonella
Enteritidis 

Callewaert L, Aertsen A, Deckers D and CW Michiels 
Laboratory of Food Microbiology, Katholieke Universiteit Leuven,
Leuven, Belgium
Lien.Callewaert@biw.kuleuven.be

Although lysozymes have since long been the subject of intense study,
the first proteinaceous lysozyme inhibitor (Ivy) was only recently
discovered in Escherichia coli. In view of the widespread occurrence
of lysozymes and their role in defensive or offensive bactericidal
systems in organisms, a role for bacterial lysozyme inhibitors to
counter these potentially lethal enzyme attacks seems likely. However,
homologous sequences of the ivy gene are not as widespread in
different bacteria as expected from their speculated function. Here, we
describe the discovery of a completely new type of bacterial lysozyme
inhibitor from Salmonella Enteritidis (Sil), using a functionality based
method. Sil was isolated from a periplasmic protein extract of S.
Enteritidis using a single affinity chromatography step with hen egg
white lysozyme as a ligand. We found Sil provides some protection
against lysozyme when the outer membrane of S. Enteritidis is
permeabilized by lactoferrin, suggesting a possible role for lysozyme
inhibitors as virulence factors or colonization factors of vertebrate
hosts. Further investigation of this possible function may not only
improve our understanding of bacteria-host interactions, but also lead
to the development of a new generation antibacterial drugs that
antagonize this lysozyme inhibition.

W3.6 - P.FOD.108

Diversity of Lactococcus lactis antagonistic potential against
Staphylococcus aureus

Even S, Charlier C, Gautier M, Le Loir Y
UMR1253 INRA Agrocampus, Rennes, France.
sergine.even@rennes.inra.fr

S. aureus is a well-known food-borne pathogen responsible for
numerous poisonings, due to the production of enterotoxins (SEs) by
strains contaminating food, especially dairy products. Several
parameters can modulate S. aureus proliferation and SEs production,
including the interaction with antagonistic flora like lactic acid
bacteria. The exploitation of such natural antagonism for the
improvement of food safety requires a better understanding of this
inhibitory potential. In this study, 80 L. lactis strains were screened for
their inhibitory effect on S. aureus growth during co-cultures in milk.
Our results demonstrated a great diversity among strains: some showed
a bactericidal or bacteriostatic effect whereas others hardly affected S.
aureus growth. A strong correlation was observed between inhibitory
and acidification potentials. To evaluate the importance of the pH
effect, co-cultures were performed under regulated pH. The inhibition
was partially abolished in all the cases and the bactericidal effect was
completely lost, showing a major contribution of acidification.
Nevertheless, a significant inhibition was conserved indicating that
other phenomenons were involved. The remaining inhibition depended
on the co-culture medium used, suggesting nutritional competition or
indirect nutrient-related phenomenon. This work clearly underlines a
great variability of the L. lactis inhibitory potential from one strain to
another and the involvement of various antagonistic mechanisms.

W4.1 

Osmotic adaptation in thermophilic bacteria

da Costa MS, Alarico S, Silva Z, and Empadinhas N
Departamento de Bioquímica and Centro de Neurociências e Biologia
Celular, Universidade de Coimbra, Coimbra, Portugal. 
milton@ci.uc.pt

Many thermophilic bacteria, such as Thermus thermophilus,
Rhodothermus marinus and Persephonella marina grow at very high
temperatures and inhabit marine geothermal environments where the
salt content of the water is higher than in most continental springs. The
species of the genus Thermus have optimum growth temperatures that
range between 70 and 75ºC and, with the exception of Thermus
thermophilus, a maximum growth temperature below 80ºC. The
species Thermus thermophilus have a maximum growth temperature of
about 82 to 83ºC. This species is also capable of growing in media
containing 3 to 5% NaCl. The strains of T. thermophilus accumulate
primarily trehalose and lower levels of mannosylglycerate (MG)
during osmotic adjustment. The synthesis of these compatible solutes
involves pathways that have been recently studied. Double
recombinant mutants lacking the genes for the synthesis of trehalose,
MG or both result in a profound effect on the ability of organisms to
grow in media containing NaCl. Surprisingly, mutants lacking the
genes for the synthesis of MG are also unable to grow at temperatures
above 78ºC. These results provide important clues for the
understanding of the osmotic and thermal control of the accumulation
of compatible solutes in thermophilic bacteria.

W4.2 - P.ENV.141

Microbial life at the thermodynamic limit: syntrophic growth on
formate

Plugge CM1, Henstra AM1, Jiang B1, Stams AJM1 and Dolfing J1,2
1Laboratory of Microbiology, Wageningen University, Wageningen,
The Netherlands 
2Alterra, Wageningen University and Research Centre, Wageningen,
The Netherlands
caroline.plugge@wur.nl

Syntrophy is an interaction that is the heart of how methanogenic and other
anaerobic microbial communities function. This process involves at least two
partners requiring one another to obtain metabolic energy. In syntrophic
associations, one partner (the acetogen) degrades compounds (p.e. fatty and
aromatic acids) to acetate, H2 and/or formate. The other partner uses the latter
compounds for metabolism and growth. The production of H2 and formate from
fatty or aromatic acids is unfavorable energetically under standard conditions,
and therefore a partner is required. The astonishing characteristic of syntrophic
microorganisms is that they are able to operate at the limits of what is
thermodynamically possible. The syntrophic microorganism and its partner
have contrary requirements with respect to the formate and H2 concentrations.
A niche for microorganisms growing on the conversion of formate to H2 in
anoxic communities seems therefore unlikely. Here we report growth on
formate by a syntrophic consortium of Desulfovibrio G11 with
Methanobrevibacter arboriphilus. In pure culture G11 slowly converts formate
to H2 and CO2, without quantifiable growth. The co-culture, however, grows
relatively quick (td ~ 4 days). We hypothesize that G11 conserves energy from
the conversion of formate via a formate-hydrogen-lyase system containing an
energy conserving hydrogenase.
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The use of microbial risk assessment in a european food safety
legislative context

Marta Hugas and Tobin Robinson
Scientific Panel on Biological Hazards, European Food Safety
Authority, Parma, Italy
marta.hugas@efsa.eu.int

The European Food Safety Authority (EFSA) as the keystone of the
European food safety network is committed to provide scientific advice
of the highest possible quality and clear communication of existing and
emerging risks. Through its own scientific expertise and the work of its
Scientific Committee and Expert Panels, EFSA provides opinions and
advice on risk assessments on all matters linked to food and feed safety,
including animal health and welfare and plant protection. The remit of
the Scientific Panel on Biological Hazards is to issue scientific
opinions based on risk assessment on areas related to food safety and
food-borne disease, including food-borne zoonoses and transmissible
spongiform encephalopathies, microbiology, food hygiene and
associated waste management.
Microbiological risk assessment (MRA) contributes to the
prioritisation of risks, the identification and choice of control measures
and mitigation strategies and the setting of microbiological criteria,
Process Criteria, Performance Objectives, Food Safety Objectives etc,
and the proposition of monitoring schemes for detecting/evaluating the
presence of pathogens throughout the food chain. Currently most of the
opinions of the Scientific Panel on Biological Hazards are based on
qualitative or semi-quantitative assessments. EFSA is currently
reviewing the options for applying Quantitative MRA where
appropriate under the remit of the BIOHAZ Panel.

W3.2 - P.FOD.105

Can a quantitative risk assessment model (QRAM) be applied to
water catchments in tropical regions?

Lepesteur M[1] and Kristiana R[2]
[1] School of Environmental Science, Murdoch University, Murdoch,
Western Australia. 
[2] Centre for Water Research, University of Western Australia,
Crawley, Australia.
M.Lepesteur-Thompson@murdoch.edu.au

The likelihood assessment of microbial contamination within risk
assessment of water catchment is currently largely subjective and
qualitative. A new quantitative approach based on literature data is to
be developed to address this. The objective of this paper is to
investigate the parameters influencing the likelihood of contamination
under different climatic conditions, i.e Mediterranean (Western
Australia) and Tropical (Malaysia). A tentative framework was
developed to quantitatively express likelihood of contamination as a
function of pathogen loading, transport and survival in the
environment. Factors selected for the system: loading from land use,
temperature (survival), vegetation, soil type, and slope (transport) were
quantified with respect to pathogen reduction rate. Values applied to
these factors can be used towards the design of a benchmarking system
to determine the likelihood level of microbial contamination. 
However, gaps in knowledge, constraints and limitations of such
models were identified. Limitations of the approach due to specific
environmental conditions exist. In particular, limitations due to the fate
of current microbial indicators in tropical regions were reviewed. Once
refined, this QRAM could be applied for predicting impact of land use,
management, development planning, decision-making and
enforcement.
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Biofilms as possible microenvironments for H. pylori subsistence in
water-exposed environments

Azevedo NF1,2, Guimarães N1, Keevil CW2 and Vieira MJ1
1CEB, Universidade do Minho, 4700-057 Braga, Portugal. 
2SOBS, University of Southampton, UK.
nunoazevedo@deb.uminho.pt

Helicobacter pylori is one of the leading causes for gastric human
pathogenesis, but the way the bacterium is transmitted across the
human population is uncertain. Nevertheless, evidences that water and
associated biofilms might be an external reservoir for H. pylori are
accumulating in the literature.
During the last years, our lab has been studying the ability of the water-
exposed bacterium to adhere and survive either as monospecies or in
heterotrophic biofilms. Using specific peptide nucleic acid probes
labelled with a fluorescent reporter molecule, we were able to conclude
that when H. pylori comes across a mature biofilm formed by a
heterotrophic consortium of microorganisms, it tends to subsist close to
the basal layer of the biofilm, which suggests that the bacterium is able
to migrate to low redox zones created by these structures to enhance
survival. 
In monospecies experiments, H. pylori was also able to adhere to all
surfaces commonly used as plumbing materials, but formation of 3-D
structures only occurred in copper (as assessed by DAPI). These
structures appeared sparsely after one week of contact, but by the end
of two months, the oxidized area of the copper surface becomes
completely covered by them. 
Data gathered so far indicates biofilms as possible microenvironments
for enhanced H. pylori subsistence in water-exposed environments
which is an obvious cause for public health concern.

W3.4 

Predictive microbiology for food safety and quantitative microbial
risk assessment of food

József Baranyi
Institute of Food Research, Norwich, UK

Software packages based on mathematical models of microbial
responses to the environment are being used extensively to predict the
survival and growth of pathogenic microorganisms in foods. These
predictive models are useful tools to assist HACCP systems, product
development and quantitative microbial risk assessment. The latter one
requires not only the kinetic parameters of bacteria be estimated but
also their probability distributions. Using concepts like variability and
uncertainty require large amount of data and therefore systematically
organised databases. 

Such publicly available software tools are linked to the ComBase
website (www.combase.cc).  ComBase started as an on-line relational
database of predictive microbiology information consisting thousands
of microbial growth and survival curves. The database may be searched
based on environmental conditions (such as temperature, pH, water
activity, etc), source (publication), organism, and whether the response
was observed in media or a specific food category. It has been
continuously extended with predictive tools, designed to aid
quantitative microbial risk assessment. They can help to quantify the
risk of having food with a “dangerous” level of pathogens at the time
of consumption. Growth/survival models of bacterial populations
combined with Monte-Carlo simulations form an efficient partnership
to achieve that aim. 


