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Poster abstracts selected for oral
presentation
Virology Session
15h15 Crucial role of the N-glycans on the E-envelope glycoprotein of DC-SIGNmediated dengue virus infection
Marijke MF Alen, Kai Dallmeier, Jan Balzarini, Johan Neyts, Dominique Schols
15h30 M2e-based universal vaccine protects against Influenza A virus challenge and
enhances heterosubtypic immunity during subsequent infections
Michael Schotsaert , Tine Ysenbaert , Katrijn Neyt, Lorena Itati Ibanez, Pieter Bogaert, Bart
Lambrecht , Walter Fiers, Xavier Saelens
15h45 Pseudorabies virus glycoprotein E induces Erk 1/2 activation in T lymphocytes
Maria Pontes, Krystyna Bienkowska-Szewczyk, Herman W. Favoreel
16h00 Ivermectin is a potent inhibitor of flavivirus replication and specifically targets
the NS3 helicase: new perspectives for an old drug.
Tine De Burghgraeve, Suzanne Kaptein, Eloise Mastrangelo, Margherita Pezzullo, Xavier de
Lamballerie, Martino Bolognesi, Justin Julander, Mario Milani, Johan Neyts
16h15 Antibody evasion by a gammaherpesvirus O-glycan shield
Bénédicte Machiels, Céline Lété, Antoine Guillaume, Jan Mas, Philippe G. Stevenson, Alain
Vanderplasschen, Laurent Gillet

Bacteriology Session
15h15 Biochemical characterization of the lactate racemase of Lactobacillus plantarum:
a new member of the nickel‐enzyme family
Desguin Benoît, Philippe Goffin, Eric Viaene, Jean‐Paul Declercq, Patrice Soumillion and
Pascal Hols
15h30 Localization of proteins involved in cell wall elongation and chromosome
duplication of Brucella abortus during in vitro and infection conditions
Michaël Deghelt, Xavier De Bolle
15h45 Role of oxidative stress in the survival of the Leishmania parasite within the
macrophage
Maartje Deschacht, Sarah Hendrickx, Tim Van Assche, Louis Maes, Paul Cos
16h00 Post-translational regulation of the CsrA global regulator in E. coli
Johan Timmermans, Ethel Seyll, Natacha Mine, Laurence Van Melderen
16h15 Persistence in Burkholderia cenocepacia j2315 biofilms.
Heleen Van Acker, Andrea Sass, Karen De Roy, Nico Boon, Eshwar Mahenthiralingam, Hans
J. Nelis, Tom Coenye
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Persister Cells, Dormant Variants Highly Tolerant to Killing by Antibiotics
Kim Lewis
Northeastern University, Boston, USA
Microorganisms produce persisters – dormant variants of regular cells that are largely responsible for
drug tolerance of chronic infections. Antibiotic treatment selects for mutants that produce more
persisters, making it very difficult to treat tuberculosis, UTI, oral thrush or infection in patients with
cystic fibrosis. In E. coli, dormancy is triggered by expression of toxin/antitoxin modules. Toxins RelE
and HipA inhibit protein synthesis, while TisB forms a membrane pore, decreasing the pmf and ATP.
Chronic infections make up half of all cases of infectous disease, and their recalcitrance to treatment is
largely due to the presence of persisters. Drug tolerance is the main barrier to treating chronic
infections, while drug resistance is primarily important in acute disease. Tolerance allows a large
population to survive over time, which favors acquisition of resistance as well. Redundancy of the
dormancy mechanisms presents a formidable challenge to identifying therapeutics capable of
eradicating persisters.

Understanding the molecular basis of herpes simplex virus latency.
S.Efstathiou
Division of Virology, Department of Pathology, University of Cambridge UK.
Herpes simplex virus type 1 (HSV-1) is aneurotropic herpesviruses that establishes latency within
sensory neurones. Following primary infection the virus replicates productively within mucosal
epithelial cells and enters sensory neurones via nerve termini. The virus is then transported to neuronal
cell bodies where latency can be established. Periodically the virus can reactivate to resume its normal
lytic cycle gene expression programme and result in the generation of new virus progeny that are
transported axonally back to the periphery. The ability to establish lifelong latency within the host and
to periodically reactivate to facilitate dissemination is central to the survival strategy of this virus.
Although incompletely understood this talk will focus on the mechanisms involved in the regulation of
latency that centre on the functions of the virus encoded latency associated transcripts (LATs),
epigenetic regulation of the latent virus genome and the molecular events that precipitate reactivation .
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Die harder: From apoptosis to Necrosis in Yeast
Frank Madeo
Institute of Molecular Biosciences, University of Graz, AT
A cell's decision to die is controlled by a sophisticated network whose deregulation contributes to the
pathogenesis of multiple diseases including neoplastic and neurodegenerative disorders. The finding,
more than a decade ago, that baker's yeast (Saccharomyces cerevisiae) can undergo apoptosis
uncovered the possibility to investigate this mode of programmed cell death (PCD) in a model
organism that combines both technical advantages and a eukaryotic 'cell room.' Since then, numerous
exogenous and endogenous triggers have been found to induce yeast apoptosis and multiple yeast
orthologs of crucial metazoan apoptotic regulators have been identified and characterized at the
molecular level. Such apoptosis-relevant orthologs include proteases such as the yeast caspase YCA1
as well as several mitochondrial and nuclear proteins that contribute to the execution of apoptosis in a
caspase-independent manner, like the Apoptosis-Inducing Factor (AIF1) or Endonuclease G (NUC1).
A BH3-only protein that regulates mitochondrial membrane permeabilisation and cytochrome C
release has been discovered recently. Additionally, physiological scenarios such as aging and failed
mating have been discovered to trigger apoptosis in yeast, providing a teleological interpretation of
PCD affecting a unicellular organism. Due to its methodological and logistic simplicity, yeast
constitutes an ideal model organism that is efficiently helping to decipher the cell death regulatory
network of higher organisms, including the switches between apoptotic, autophagic, and necrotic
pathways of cellular catabolism. This talk provides an overview of the current knowledge about the
subroutines of yeast PCD and its regulation, including recent and unpublished findings such as cell
death inhibition by spermidine and its implication for ageing research.

New perspective on radiation resistance based on Deinococcus radiodurans
Miroslav Radman,
Université de Paris‐Descartes, Paris, FR
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Bacillus subtilis: The awakening of sleeping beauty.
Systems biology of spore germination and outgrowth.
Stanley Brul1, Johan van Beilen1, Wishwash Abhyankar2, Rachna Pandey3, Erik Manders3,
Chris de Koster2 and Alex Ter Beek1.
1

Laboratory for Molecular Biology and Microbial Food Safety, 2 Laboratory for Mass
Spectrometry of Biomacromolecules, 3Centre for Advanced Microscopoy, Swammerdam
Institute for Life Sciences, University of Amsterdam, Science Park 904 1098 XH Amsterdam,
The Netherlands. S.brul@uva.nl
Bacillus subtilis is an aerobically growing gram-positive spore forming bacterium. It is generally used
as the model organism for this class of bacteria. Bacterial spores are ubiquitous in the environment and
cause problems in health care, food safety and food spoilage due to their high resistance to thermal
stress, antimicrobial compounds of use in medicine and food preservation as well as various other
chemicals common to the environment. Much research is geared towards the identification of
strategies able to inactivate the spore germination capability or prevent successful spore outgrowth to
the stage where vegetative cell division commences. Often harsh treatments are applied to ensure
efficacy. However to come to more targeted approaches where microbial stability and safety are
optimized versus food product quality and production costs, insight in the mechanisms of spore
germination and outgrowth is needed. In addition such insight should benefit the development of
antimicrobial agents effective in infection cure. Here we will discuss various approaches ongoing at
our laboratory. First, to analyze the resistance properties against environmental insult insight in
bacterial spore structure is considered key as coatless spores are vulnerable to many antimicrobial
compounds as well as displaying increased heat sensitivity. Thus we set out to characterize the spore
coat of a B. subtilis lab-strain and a food isolate using an innovative mass spectrometry technique.
Second, to unravel the genes involved in spore germination and outgrowth we applied micro-array
analysis of gene-expression as well as screening of a transposon mutagenesis library. In these initial
experiments B. subtilis spore germination was optimized by performing experiments in rich media,
applying heat activation and the addition of saturating levels of germinants. The data was used to
identify suitable reporter proteins for progression through specific outgrowth phases of interest. In
particular such reporters are suited for use in experiments where heterogeneity in bacterial spore
germination is assessed. Such heterogeneity is commonly observed when analyzing germination and
outgrowth under conditions representative for practical situations. Third, finally, we discuss how such
phenotypic heterogeneity in spore germination and cellular growth characteristics can be studied using
live imaging tools. The data is placed in a context of a systems analysis of food preservation and the
identification of targets for novel, natural, antimicrobial compounds.
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Apoptosis and telomeres shortening related to HIV-1 induced oxidative
stress in an astrocytoma cell line.
Stefano Aquaro
Dept. Pharmaco-Biology, University of Calabria, Rende (CS), IT
Human immunodeficiency virus (HIV-1) is the responsible agent of acquired immunodeficiency
syndrome (AIDS), a multi system disorder including the central nervous system (CNS). The CNS is an
immunological privileged site providing a sanctuary and reservoir for HIV-1. Monocytes derived
macrophages (MDM) and microglia play a critical role in the development of AIDS-dementia
complex (ADC). It has been demonstrated that incubation of human cultured astroglial cells with the
supernatants of HIV-1 infected MDM leads to apoptotic cell death of astrocytes, an effect that is
driven by overproduction of superoxide anions. Oxidative stress contributes to many aspects of HIV-1
disease pathogenesis, including viral replication, inflammatory response, decreased immune-cell
proliferation and loss of immune function; moreover, it leads to the production of reactive oxygen
species that can attack lipid membranes, proteins, and deoxynucleic acids resulting in cellular
dysfunction and cell death. Moreover, oxidative stress has been shown to contribute to apoptotic cell
death of astroglial cells and neurons occurring in neuropathogenesis induced by HIV-infected MDM.
Despite the demonstrated role of free radicals in ADC, the mechanism underlying HIV related
oxidative damage of CNS is still unknown. Recent data have shown that oxidative stress is also
responsible for the acceleration of human fibroblast telomere shortening in vitro. In the present study
we analyzed the potential relations occurring between free radicals formation and telomere length
during HIV-1 mediated astroglial death. Our results support the role of HIV-1-mediated oxidative
stress in astrocytic death and the importance of antioxidant compounds in preventing these cellular
damages. Moreover, these data indicate that the telomere structure, target for oxidative damage, could
be the key sensor of cell apoptosis induced by oxidative stress after HIV-1 infection.
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Crucial role of the N-glycans on the E-envelope glycoprotein of DC-SIGNmediated dengue virus infection
Marijke MF Alen, Kai Dallmeier, Jan Balzarini, Johan Neyts, Dominique Schols
Rega Institute for Medical Research, K.U. Leuven, Belgium
Dengue virus (DENV) is one of the most important emerging mosquito-borne viruses in tropical and
subtropical countries. During a blood meal, the vector is deposited in the skin where dendritic cells
(DC) are present. Dendritic cell-specific intercellular adhesion molecule 3-grabbing non-integrin (DCSIGN) is present on DC and recognizes N-glycosylation sites on the viral envelope of several viruses
such as human immunodeficiency virus (HIV) and DENV. The DENV E-protein is the glycoprotein
on the surface of DENV and interacts with DC-SIGN. The E protein of most flaviviruses is modified
by Asn-linked glycosylation at residue 153/154 and in the case of the four dengue virus (DENV)
serotypes by a second glycan at residue 67.
Thus, DC-SIGN might be an important target for antiviral therapy, because it plays an initial role in
virus transmission and infection. Therefore, we studied the role of the DC-SIGN receptor in DENV
infections using transfected Raji/DC-SIGN+ cells and primary immature monocyte-derived DC
(MDDC). We observed that DC-SIGN expression genders the cells susceptible for DENV.
Carbohydrate-binding agents (CBAs) have been shown to prevent capture of HIV to DC-SIGN+ cells
(Balzarini et al., 2007). We evaluated the antiviral activity of the CBAs against DENV infections and
analyzed the infection by RT-PCR and multi-color flow cytometry. We demonstrated that various
CBAs (such as HHA, GNA and UDA) dose-dependently inhibited the infection of all four DENV
serotypes in Raji/DC-SIGN+ cells. Importantly, the potency of CBAs against DENV in MDDC
cultures, which highly express DC-SIGN after differentiation with IL-4 and GM-CSF, was markedly
increased compared to the values obtained in DC-SIGN-transfected Raji cells (EC50: 10-100 nM)
(Alen et al., 2011).
We recently were able to generate a HHA-resistant DENV type 2 in mosquito cells (C6/36). The
envelope E- protein of the wild-type DENV type 2 contains two N-glycosylation sites and these two
sites were mutated in the HHA-resistant virus, indicating that HHA specifically interacts with the
glycans present on the viral envelope. In addition, the HHA-resistant virus was not able to infect
Raji/DC-SIGN+ cells or MDDC, indicating the crucial carbohydrate-dependency in DC-SIGNmediated viral infection. The HHA-resistant virus was still able to infect at comparable levels, as the
wild-type virus, other cell types (DC-SIGN-independently) such as BHK (baby hamster kidney) and
Huh-7 (human hepatoma) cells.
This demonstrates that the CBAs exhibit a unique mechanism of antiviral activity against DENV
infection and that this interaction pathway could play an important role in vaccine development and
even eradication of DENV.
References:
Alen, M. M., De Burghgraeve, T, Kaptein, S. J., Balzarini, J., Neyts, J., Schols, D., 2011. Broad
antiviral activity of carbohydrate-binding agents against the four subtypes of dengue virus in
monocyte-derived dendritic cells. PLoS One 6(6):e21658.
Balzarini, J., Van Herrewege, Y., Vermeire, K., Vanham, G., Schols, D., 2007. Carbohydrate-binding
agents efficiently prevent dendritic cell-specific intercellular adhesion molecule-3-grabbing
nonintegrin (DC-SIGN)-directed HIV-1 transmission to T lymphocytes. Mol Pharmacol 71, 3-11.
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Comparison of the Campylobacter contamination on different sites of
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Introduction
Campylobacter is the most important agent of bacterial gastro-enteritis in Europe, with raw chicken
meat as the main source of infection. Neck skin is often analyzed to detect and enumerate
Campylobacter on broiler carcasses. However, quantitative information about Campylobacter
distribution patterns on broiler carcasses is lacking. This study compares Campylobacter
contamination levels on different sites of broiler carcasses post-chilling.
Methods
From randomly selected batches, one whole carcass was collected post-chilling in two Belgian
slaughterhouses (n=47 carcasses). From each carcass, skin samples were taken from the neck, breast,
abdomen, wings, legs, and back. Homogenates were serial diluted and plated on CampyFood Agar
(Biomérieux, France). After incubation under micro-aerobic conditions at 41.5°C for 48h,
Campylobacter enumeration was performed.
Results
Skin samples from the abdomen and the legs resulted in the lowest (85.1%) and highest (97.9%)
number of Campylobacter positive samples, respectively. Highest Campylobacter counts were
retrieved from the neck (3.45±1.10 log cfu/g) and the abdomen (3.39±1.60), while the lowest
contamination levels were found on the breast (2.96±0.98) and the legs (2.96±1.00). The latter counts
were not statistically significant lower (P=0.052 and P=0.055, respectively) compared to neck skin.
The lowest (concordance correlation coefficient CCC =0.7307) and highest (CCC =0.8833) correlation
between Campylobacter counts was detected between leg and neck skin samples and between wing
and back skin samples, respectively. Campylobacter counts on the wings (CCC=0.8687), breast
(CCC=0.8763) and legs (CCC=0.7307) skin samples showed the highest and lowest correlations with
neck skin samples, respectively.
Conclusions
Campylobacter is distributed over the whole broiler carcass, although variation in distribution patterns
between different sites on broiler carcasses and between carcasses is present. Information about
Campylobacter distribution patterns on broiler carcasses will be useful at national and community
levels to support decisions on sampling strategies in the frame of monitoring programs and checking
compliance to Campylobacter targets set.
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Superoxide dismutases are involved in Candida albicans biofilm persistence
to miconazole
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Thevissen1
1

Centre of Microbial and Plant Genetics, CMPG, Katholieke Universiteit Leuven, 3001
Heverlee, Belgium; 2Laboratory of Pharmaceutical Microbiology, LFM, Universiteit Gent,
9000 Gent, Belgium.
Candida spp. are known to form biofilms on various surfaces and these biofilms are responsible for
medical device-associated infections. Such infections are difficult to treat as C. albicans biofilms are
relatively resistant to most antifungal drugs [Ramage et al (2009) Crit. Rev. Microbiol. 35: 340-355].
The basis of this drug resistance is not clear but could be related to the presence of a small number of
drug-tolerant or persister cells [LaFleur et al (2006) Antimicrob. Agents Chemother. 50: 3839-3846].
However, up till now, the molecular basis of persistence in C. albicans biofilms is not known [Lewis
(2010) Annu. Rev. Microbiol. 64: 357-372]. In this study, we focused on the cellular mechanisms
involved in the occurrence of miconazole-tolerant persisters in C. albicans biofilms. As miconazole
induces reactive oxygen species (ROS) in sessile C. albicans cells, we focused on a role for
superoxide dismutases (Sods) in persistence [François et al (2006) Anti-Infect. Agents Med. Chem. 5:
3-13; Vandenbosch et al (2010) J. Antimicrob. Chemother. 65: 694-700]. Addition of the superoxide
dismutase inhibitor N,N’-diethyldithio-carbamate (DDC) to C. albicans biofilms resulted in a 18-fold
reduction of the miconazole-tolerant persister fraction and in increased endogenous ROS levels in
these cells. Treatment of biofilms of C. albicans clinical isolates with DDC resulted in 18-fold to more
than 200-fold reduction of their miconazole-tolerant persister fraction. We demonstrated that the
occurrence of miconazole-tolerant persisters in C. albicans biofilms is linked to the ROS-detoxifying
activity of Sods and that Sod inhibitors like DDC can be used to increase the efficacy of miconazole
against C. albicans biofilms.
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The α-2,3-sialyltransferase encoded by Myxoma Virus is not essential for
virus replication in vitro but contributes to virulence in vivo.
Bérengère Boutard1, Sophie Vankerckhove1, Nicolas Markine-Goriaynoff1, Azeddine
Bentaib2, Michaël Sarlet3, Rudy Wattiez4, Pierre Leprince2, Daniel Desmecht3, Grant
McFadden5, Alain Vanderplasschen1 and Laurent Gillet1
1

Immunology-Vaccinology (B43b), Department of Infectious and Parasitic Diseases, Faculty
of Veterinary Medicine, University of Liège, Belgium
2
CNCM, GIGA Neurosciences, University of Liège, Belgium
3
Department of Pathology, Faculty of Veterinary Medicine, University of Liège, Belgium
4
Department of Proteomics and Protein Biochemistry, University of Mons, Belgium
5
Department of Molecular Genetics and Microbiology, College of Medicine, University of
Florida, USA

Myxoma virus is a pathogenic Poxvirus that induces a lethal disease called myxomatosis in European
rabbits. Myxomatosis is characterized by fulminating lesions at the primary site of inoculation,
followed by rapid dissemination to internal organs, production of external secondary lesions and
bacterial superinfection. Myxoma virus is one of the very rare viruses that encodes an α-2,3sialyltransferase that transfers sialic acid from CMP-Sia to glycoproteins and glycolipids. Very little
information is available about the role played by this glycosyltransferase in the biology of the
infection and in the pathogenesis. Here, we report the construction and in vivo characterization of two
recombinant Myxoma virus strains deleted for the M138L gene encoding the α-2,3-sialyltransferase
and a derived revertant strain. After a classical in vitro characterization that did not reveal major
differences between the strains, the virulence of the recombinant strains was compared to the parental
strain by intradermal inoculation of rabbits. Our data show that the M138L deleted strains are highly
attenuated in vivo, in comparison with the revertant and parental strains. A two-dimensional
differential gel electrophoresis (2D-DIGE) identified the chemokine-binding protein encoded by the
M-T7 gene as a target of the viral α-2,3-sialyltransferase. Comparison of M-T7 proteins from wildtype virus and deleted strains confirmed this information. The difference of M-T7 sialylation could
therefore be responsible of the in vivo attenuation observed. This hypothesis was reinforced by the
similarity of the in vivo phenotypes of M138L and M-T7 deleted strains. All together, these results
demonstrate that, although non essential, the α-2,3-sialyltransferase is a virulence factor for Myxoma
virus pathogenesis in the European rabbit.
B.B. is a research fellow of the “Fonds de la Recherche Scientifique - Fonds National Belge de la
Recherche Scientifique” (F.R.S. – FNRS). L.G. and P.L. are research associates of the F.R.S. - FNRS.
This work was supported by the following grants: starting grant (D-09/11) and GLYVIR ARC of the
University of Liège, and scientific impulse grant of the F.R.S. – FNRS n°F.4510.10.
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New quorum sensing inhibitors with anti-biofilm activity increase the
susceptibility of bacterial biofilms towards antibiotic treatment.
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Although the exact role of quorum sensing (QS) in various stages of biofilm formation, maturation and
dispersal, and in biofilm resistance is not entirely clear, the use of QS inhibitors (QSI) has been
proposed as a potential anti-biofilm strategy. We screened several new compounds with a
thiazolidinedione, pyrrolidinedione or oxazaborolidine backbone for their ability to block AI-2 QS and
biofilm formation in Vibrio harveyi, Propionibacterium acnes and Staphylococcus aureus. The antiQS effect was evaluated using multiple V. harveyi strains. The anti-biofilm properties were evaluated
by confocal laser scanning microscopy and culture-dependent and independent quantification
approaches. Finally, we investigated whether these compounds could enhance the susceptibility of
bacterial biofilms to treatment with conventional antimicrobial agents. This effect was evaluated in
various biofilm model systems, including two models mimicking chronic wounds and soft-tissue
infections.
Although no effect on AI-2 production was observed in V. harveyi, P. acnes and S. aureus, several
compounds blocked the AI-2 signal transduction in V. harveyi. In addition these compounds also
affected biofilm formation in P. acnes and S. aureus.
Our results suggest that the QSI do not interfere with the initial attachment but affect later stages of
biofilm formation, matrix production and/or detachment of biofilm cells. Pre-treatment during biofilm
formation or treatment of mature biofilms with QSI increased the susceptibility of sessile P. acnes and
S. aureus cells towards conventional antibiotics including minocycline, vancomycin and clindamycin.
In conclusion, several potent new AI-2 QSI with strong anti-biofilm properties were discovered. Our
data further suggest that these QSI may increase the success of antibiotic treatment by increasing the
susceptibility of bacterial biofilms.
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Conversion from slow to fast milk acidification through natural transfer of
the cell-envelope proteinase prtS gene in Streptococcus thermophilus strains
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In industrial fermentation processes, the rate of milk acidification by Streptococcus
thermophilus is of major technological importance. In the present work, we developed for the first
time a non-GMO strategy to improve this metabolic trait in slow-acidifying starter strains of
Streptococcus thermophilus. First by gene disruption, we established that (i) prtS, encoding the cellenvelope proteinase, is a key factor responsible for rapid milk acidification in fast-acidifying strains,
and that (ii) srtA, encoding sortase A is not absolutely required to express the PrtS activity. Second, a
15 kb-PCR product encompassing the prtS genomic island was transferred by natural transformation
using a competence-inducing peptide in three distinct prtS-defective genetic backgrounds having or
not a functional sortase. We showed that the milk acidification rate of transformants was in all cases
significantly increased, reaching a level similar to that of wild-type fast-acidifying strains.
Furthermore it appeared that the prtS-encoded activity does not depend on the prtS copy number, or on
its chromosomal integration locus.
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Ivermectin is a potent inhibitor of flavivirus replication and specifically
targets the NS3 helicase: new perspectives for an old drug.
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The genus flavivirus (family Flaviviridae) comprises several pathogens including the yellow fever
virus (YFV), the dengue fever virus (DENV), the West Nile virus (WNV), the tick-borne encephalitis
virus (TBEV) and the Japanese encephalitis virus (JEV). YFV is, despite the availability of a highly
efficacious vaccine, still a leading cause of hemorrhagic fever worldwide. To date, there is an urgent
need for the development of antiviral drugs for the treatment of infections with these arboviruses.
Starting from the high resolution crystal structure of the NS3 helicase of the flavivirus WNV, we
identified a novel yet unexploited protein site that might be mechanistically involved in the helicase
catalytic cycle and could thus in principle be a drug target. In silico docking of a library of small
molecules resulted in the identification of Ivermectin, a broadly used anti-helmintic drug, with highly
predicted affinity for the helicase. Ivermectin was shown to efficiently inhibit the helicase activity of
several flaviviruses. We subsequently evaluated the effect of Ivermectin on the in vitro replication of a
panel of flaviviruses. Ivermectin proved in particular to be a highly potent inhibitor of YFV-induced
CPE formation (EC50= 7.5 nM). This antiviral effect was confirmed by virus yield reduction assays
(EC50 = 0.5 nM). The compound proved non-toxic at these concentrations (selectivity index of 7,000).
Moreover, Ivermectin inhibited, although less efficiently, the replication of several other flaviviruses,
i.e. DENV, JEV and TBEV. Next, we demonstrated in time-of-drug-addition experiments that
Ivermectin exerts its effect at a time point that coincides with the onset of intracellular viral RNA
synthesis, which is expected for a molecule that specifically targets the viral NS3 helicase. As
Ivermectin is already used in man and animals for the treatment of helmintic infections, it was of
interest to study whether the compound can inhibit in vivo YFV-replication as well. To this end, we
evaluated the molecule in a YFV-hamster model. Doses of 0.1 mg/kg, 0.3 mg/kg and 1 mg/kg were
selected (based on the literature for parasitic diseases and the level at which no adverse effects were
reported). Treatment did not protect against YFV-induced mortality (day 21) and did not reduce serum
ALT levels. Structure-based optimization may result in analogues exerting potent activity against
flaviviruses in vitro as well as in vivo.
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Localization of proteins involve in cell wall elongation and chromosomes
duplication of Brucella abortus during in vitro and infection conditions
Michaël Deghelt and Xavier De Bolle
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The identification of polar markers in Brucella abortus 544, a facultative intracellular gram-negative
pathogen, led to the discovery of a potential specific cell type during the beginning of an infection in
model epithelial cells. B. abortus enters in host cells by a yet unknown mechanism and transit by
different endosomes before reaching its replication niche, in ER-derived vacuoles. In endosomes, all
bacteria observed share the same polar markers, suggesting that all bacteria could be blocked at a
specific cell cycle stage. Moreover, predivisional bacteria are very infrequent when bacteria are in
endosomes, suggesting that they could stand in a quiescent state. Despite these observations, no data
provide information about the growth and the chromosomes replication status of the bacteria during
the infection and in vitro culture conditions.
We proposed to characterize the growth and chromosomes replication status, which are two major
features of the cell cycle of B. abortus by localizing proteins involved in those two events during in
vitro and infection conditions.
The new mode growth of B. abortus and other rhizobials has just been discovered. The elongation
mode of those bacteria occurs at just one pole named the "growing pole", leading after division to the
production of a newborn cell composed of an entire brand new cell wall. The genome of B. abortus
lacks the majority of the genes known, in model bacteria, to encode proteins implicated in the
“classical” elongasome such as mreB or pbp2. The absence of those genes suggests that the unipolar
mode of growth is based on a specific mechanism. In order to understand this mechanism, we
localized MurG, FtsZ and FtsI, which are proteins present in Brucella and known to be involved in
growth in other bacterial species.
The localization of MurG, the last cytoplasmic peptidoglycan (PG) precursor enzyme, shows a
homogeneous distribution suggesting that the PG precurssors could be produced uniformly in the
cytoplasm, in contrast to what it is observed for other species. FtsZ, driving the divisome machinery at
the division site, shows an asymmetric localization close to the constriction site, suggesting that it
would probably not also drive the elongation at the growing pole. FtsI, the only mono-functional
transpeptidase PBP found in Brucella genome, forms foci at the division site but also at the growing
pole during all the unipolar growth suggesting that this PBP could be involved both in the division and
the elongation. Moreover, the inhibition of FtsI by the use of antibiotics impairs the divisome but also
prevents the elongation of the bacteria. Those data support the idea that the Brucella elongasome and
divisome could share partners, in contrast to what is observed in model bacteria.
In order to determine if the two circular chromosomes of B. abortus are temporally and spatially
coordinated during in vitro cultures and infection, we localized proteins that are predicted to bind to
genomic regions close to the origins of replication (ori) to serve as markers for the initiation of the
replication. Thanks to those localizations, the spatial distribution and the number of foci inside the
bacteria will indicate the starting time of the initiation and the number of chromosomes replication per
cell cycle.
RepB takes part of the Rep operon, supposed to be involved in the initiation and the segregation of the
second chromosome, by the binding on repS sequences residing at the replication origin of the small
chromosome (oriII). The localization of RepB shows one focus associated to the non-growing pole in
smaller bacteria and two foci in bigger bacteria. As the bacteria are getting bigger, the distance
between the two foci increases, with one YFP-RepB focus following the growing pole. This
localization pattern suggests that the small chromosome of B. abortus seems to replicate only once per
cell cycle and that the two duplicated origins are rapidly separated. We also localized a protein
possessing a homologue in Caulobacter crescentus, PopZ. CcPopZ serves as an anchor to retain one ori
at the old pole of the bacteria and recruit the other one at the new pole soon after the initiation of the
replication. BaPopZ is only localized at the growing pole, suggesting that it could play a role only in
the recruitment of the replication origin(s) in B. abortus. The localization of PopZ during the infection
is still polar even during the firsts hours of the infection.
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Identification of three new phages from non pathogen Staphylococci: an
evolutionary distinct cluster among the staphylococcal phages family?
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Comparative genomics revealed that a large proportion of the chromosome is conserved through the
Staphylocci genus and that genomic diversity is largely due to mobile genetics element (MGEs).
Among these, bacteriophages are thought to be the essential determinants for pathogenicity. Numerous
virulence factors are encoded by phages in Staphylococcus aureus as well as in numerous other
bacterial species. While a large number of S. aureus phages are described, few is known about the
phages infecting non pathogenic species and about the relationships within staphylococcal phages.
Our objectives is to identify new staphylococcal phages in order to have a better picture of the
accessory genome within the Staphylococci phyla.
More than 80 staphylococcal isolates recovered from human samples were screened for the presence
of inducible prophage. This allowed the isolation of three new phages infecting the non pathogenic S.
hominis and S. capitis species. Microscopy analysis showed their belonging to the Siphoviridae
family. Elucidation of the three complete genome sequences revealed that coding regions were tightly
packed and organised in functional modules, as observed for the majority of staphylococcal phages
described to date. Interestingly, similarity searches indicate that these three phages and other phages
infecting non-aureus staphylococcal species differ from phages specific to S. aureus.
Our preliminary observations suggest that non-aureus staphylococcal phages form an evolutionary
distinct cluster among the staphylococcal phages family. Further bio-informatic and experimental
analysis will evaluate this hypothesis and whether they might play a possible role in staphylococcal
genetic diversity and pathogeny.
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Role of oxidative stress in the survival of the Leishmania parasite
within the macrophage
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Leishmania parasites are able to thrive in the macrophage, which is one of the most hostile
environments of the vertebrate host. These cells are designed to destruct invading microorganisms by
different mechanisms, including free radical production. The capacity of Leishmania to survive and
replicate within the mature phagolysosome compartment of the macrophage is therefore remarkable.
By the use of optimized EPR methods (Deschacht et al. 2010; Free Radic Res 44: 763-772), the role of
oxidative stress and the production of free radicals on the survival of intracellular amastigotes were
investigated in detail. By including different species (L. infantum and L. donovani) and strains
(SbIII/SbV susceptible and resistant), it was possible to gain more insight into the role of superoxide
and nitric oxide in infected macrophages and drug resistance.
Our results clearly showed that infection leads to an increased production of both free radicals in
infected macrophages; however, with a difference to the time at which the increase was observed.
Superoxide seemed to play a role during phagocytosis of the infecting promastigote (up to 150 ± 34 %
increase within 5 min after infection) while nitric oxide levels were increased later on in the infection
(up to 53 ± 25 % increase at 24h after infection). By using a range of Leishmania species and strains,
we have demonstrated that nitric oxide and superoxide production in infected macrophages is neither
species nor strain-dependent.
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Biochemical characterization of the lactate racemase
of Lactobacillus plantarum : a new member of the nickel-enzyme family.
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Lactobacillus plantarum is a homo-fermentative lactic acid bacterium that produces lactate as final
product of fermentation. Lactate is produced from pyruvate by L- and D-Lactate dehydrogenases
(respectively L- and D-Ldh), that generate L-lactate and D-lactate, respectively. It was previously
demonstrated that D-lactate is essential for cell-wall biosynthesis in L. plantarum, and that a second
pathway for the production of D-lactate is operational in this species. This second pathway is based on
lactate racemization, the Lar enzyme catalyzes the racemization of L- to D-lactate when L-lactate is in
excess. The genes involved in Lar activity are clustered in two operons that form the lar locus. The
first operon, larABCDE, is thought to contain the Lar structural genes, while the second, larRMNO,
encodes a putative metal ion (e.g. Co, Ni) ABC transporter (larMNO) and a transcriptional regulator
(larR).
The aim of this work is to identify the actors responsible of Lar activity at the protein level.
The first operon was overexpressed in a heterologous host. Lactate racemization in the culture
supernatant and Lar activity from crude extracts were detected. However, the lactate racemase was
only active when nickel was added to the growth medium while other metal ions (Co, Zn, Mg, Mn)
could not activate the enzyme, strongly suggesting that nickel is an essential cofactor for the enzyme.
This led us to postulate that the lactate racemase should be a new member of the nickel-enzyme
family.
The systematic in frame deletion of the five genes of the larABCDE operon showed that larA, larB,
larC, and larE are essential for the Lar activity while larD, encoding a putative aquaglyceroporin, is
dispensable. LarA, LarB, LarC, and LarE were purified by affinity chromatography from crude
extracts. LarA alone was shown to display lactate racemase activity after purification, demonstrating
that it corresponds to the catalytic subunit. LarE purified in presence of LarB and LarC could also
activate LarA by nickel insertion, showing the involvement of these proteins in the activation
mechanism of LarA. The fact LarE alone is enough to activate LarA imply a two-steps activation
mechanism.
The lactate racemase activity was studied in vitro and the kinetic parameters of LarA were determined.
We also identified several inhibitors of the lactate racemase. The structural similarity of the best
competitive inhibitor (oxalate) with lactate suggests a first hypothetical catalytic mechanism.
Finally, LarA apoprotein was crystallized and its 3D structure solved. LarA is a dimeric protein
composed of two domains. It shows an original protein fold. The conserved residues form a catalytic
site with a hypothetical nickel binding site and a hypothetical lactate binding site, but the distances
between the residues are too large to make a realistic active site, suggesting the lactate racemase
apoprotein undergoes a conformational change upon activation.
An α-hydroxy acid racemase using nickel as cofactor has never been reported before. The fact that the
several proteins of the larABCDE operon show no homology with any protein of known function or
structure and the results we obtained suggest that both activation and catalytic mechanisms are novel.
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Deletion of ORF73 renders Alcelaphine herpesvirus 1 unable to induce
malignant catarrhal fever
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Alcelaphine herpesvirus 1 (AlHV-1) is a gamma-herpesvirus carried by wildebeest (Connochaetes
taurinus) asymptomatically and is responsible for the induction of malignant catarrhal fever (WDMCF) when cross-species transmitted to a variety of susceptible species of the Artiodactyla order,
including cattle. In East-Africa, WD-MCF mainly occurs during the wildebeest calving period and has
a high impact on the Maasai people whose cattle are essential to their economic and social welfare.
Our recent results showed that the expansion of the CD8+ T cell population occurring during WDMCF is associated with a predominant latent mode of infection with high ORF73 RNA expression.
ORF73 encodes the viral genome maintenance homolog protein in members of the rhadinovirus
genera, allowing the latent episomes to persist lifelong in dividing mononuclear cells. In the present
study, we first produced anti-ORF73 antibodies and demonstrated that the majority of the expanding
cells in the tissues during WD-MCF are infected. Secondly, we investigated whether deletion of
ORF73 would affect the induction of WD-MCF and viral persistence. Using an AlHV-1 BAC clone
we produced an AlHV-1 ORF73 deleted (ORF73null) and a revertant (RevORF73) strain. Although
deletion of ORF73 did not affect viral replication in vitro, it completely impeded the induction of WDMCF and viral persistence in vivo. The ORF73null recombinant strain could however induce an
effective immune response that was protective for a subsequent intra-nasal challenge with the wildtype strain of AlHV-1.
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Typing Pseudomonas aeruginosa isolates from Belgian cystic fibrosis
patients: ferripyoverdine receptor typing, analysis of pyoverdine
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The cystic fibrosis (CF) lung provides a well-suited environment for a broad range of microorganisms,
among which Pseudomonas aeruginosa becomes the dominant pathogen when the host reaches an age
of about 25 years. In order to extract iron out of the CF lung environment, P. aeruginosa produces the
high-affinity iron(III)-chelating molecule pyoverdine. Here, we report the use of multiplex PCR to
map the ferripyoverdine receptor distribution among P. aeruginosa isolates obtained from patients
attending the UZ Brussels, Belgium. Furthermore, pyoverdine production was analyzed for each of
these isolates and finally an internal fragment of mucA was sequenced and analyzed. In contrast to
literature, there was a non-uniform distribution of the ferripyoverdine A receptor types of P.
aeruginosa, with a pronounced prevalence of the FpvAI receptor (52% of the isolates). Furthermore,
FpvB was only found in 81% of the isolates, which is remarkably lower than previously reported in
other studies. Additionally, 30% of the isolates that were studied did not show any pyoverdine
production. About 80% of the CF isolates used in our study carried a defective mucA gene. Finally, we
found evidence that the fpvB gene can be lost during long term colonization of the CF lung. These
results suggest that iron uptake via siderophores may become an unnecessary cost for Pseudomonas
aeruginosa in the CF lung and possible alternative iron sources such as heme may be used by this
bacterium.
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Characterization of the soluble pyocin S4 from Pseudomonas aeruginosa
Ameer Elfarash and Pierre Cornelis
Microbiology, VIB Department of Structural Biology, Vrije Universiteit Brussel,
Pleinlaan 2, B-1050 Brussels, Belgium
The rapid rise and spread of multi-resistant bacterial strains, due to the extensive use of antibiotics, has
forced the search for of alternative methods to combat infections. Because of their narrow killing
spectrum, the pyocins bacteriocins are considered potential alternatives for antibiotics to combat
Pseudomonas aeruginosa during infections. Soluble (S-type) pyocins are P. aeruginosa bacteriocins
that kill nonimmune P. aeruginosa strains by gaining entry via a specific receptor. The nucleic acid
sequence at the positions 4327697–4327359 of P. aeruginosa PAO1 genome was not annotated but
predicted to encode the immunity gene of pyocin S4 based on the genome sequence. Using RT-PCR
the expression of the immunity gene was confirmed, revealing the existence of an immunity gene
overlapping the pyocin gene. The gene (PA3866) coding for pyocin S4 (consisting of a killing protein
and the immunity protein) were cloned and expressed in Escherichia coli. Forty three ferripyoverdine
receptor typed strains of P. aeruginosa were tested for their sensitivity to pyocin S4, and all S4sensitive strains had the type I ferripyoverdine receptor fpvA gene. The deletion of the fpvAI receptor
gene in a S4-sensitive strain conferred resistance to the S4 pyocin. Accordingly, we can confirm that
pyocin S4 is using fpvAI receptor to enter the cell. Some S4-resistant type I fpvA-positive strains were
detected, but all of them had the S4 immunity gene and, following the deletion of the immunity gene
they became sensitive.
The N-terminal receptor binding domain (RBD) of the pyocin S2, which also uses the FpvAI receptor
to enter the cell (Denayer et al., 2007), has been cloned in the pET-15b vector, introduced into E. coli
BL21 (DE3), and expressed. The purified RBD was mixed with pyocin S4 to study the effect of the
addition of different concentrations of the RBD on growth inhibition. The result showed that the S2
RBD indeed competes with the pyocin S4 in the binding to the FpvAI receptor.
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Griffithsin/CBA combinations demonstrate superior activity against HIV-1,
HIV-2 and even against CBA-resistant HIV-1 strains
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HIV envelope gp120 is highly glycosylated and N-linked glycans account for ~50% of its molecular
mass. The high-mannose glycans on gp120 are also targets of mannose-specific agents, the so-called
carbohydrate-binding agents (CBAs). CBAs are described as potential microbicidal agents as they
inhibit (i) cell-free HIV replication, (ii) cell-cell transmission between HIV-infected and uninfected
CD4+ T cells, (iii) capture of HIV by DC-SIGN and (iv) subsequent transmission towards CD4+ T cells
[Balzarini J (2007) Nat Rev Microbiol 5:583-597]. Griffithsin (GRFT), a mannose-specific CBA
originally isolated from the red alga Griffithsia sp., shows a very potent and broad spectrum anti-HIV
activity, as well as an outstanding safety and efficacy profile [Kouokam JC et al (2011) PLoS One
6(8):e22635]. We recently demonstrated that the RT inhibitor tenofovir acts synergistically with
various CBAs, including GRFT [Férir G et al (2011) Antiviral Res 90:200-204; Férir G et al (2011)
Virology 417:253-258]. Here, we evaluated whether the combination of two mannose-specific CBAs,
recognizing multiple and often different positioned glycans on gp120, can interact synergistically.
Combination indices (CI) were determined using CalcuSyn software (Biosoft, Cambridge, UK) with
CI<0.9 are synergistic, 0.9<CI<1.1 are additive and CI>0.9 are antagonistic.
HIV-1 (X4)

HIV-1
HIV-1 MVNres. HIV-1 (R5)
2G12res.
GRFT/HHA
0.71 ± 0.13
0.64 ± 0.10
0.34 ± 0.16
N.D.
GRFT/2G12
0.36 ± 0.05
N.A.
N.A.
0.58 ± 0.12
GRFT/BanLec 0.59 ± 0.09
0.62 ± 0.15
0.62 ± 0.20
0.77 ± 0.05
GRFT/MVN
0.63 ± 0.13
N.D.
N.A.
0.74 ± 0.07
(Mean CI-values ± sem are shown; N.A.: not applicable; N.D.: not determined)

HIV-2
0.42 ± 0.07
N.A.
0.84 ± 0.08
N.A.

The anti-carbohydrate mAb 2G12 and the prokaryotic mannose-specific microvirin (MVN) lack antiHIV-2 activity [Huskens D et al (2010) J Biol Chem 285:24845-24854], therefore no CI-values could
be determined. In summary, we can conclude that GRFT/CBA combinations show synergism against
the HIV-1 strains NL4.3 (X4), HIV-1 NL4.3 mAb 2G12res., NL4.3 MVNres. and HIV-1 BaL (R5)
(see Table). Although GRFT and BanLec (a mannose-specific lectin isolated from the banana Musa
acuminata) lost some of their anti-viral activity (~10-fold) against the NL4.3 2G12res. and the NL4.3
MVNres. virus, they are so exquisitely potent that they kept pronounced activity and when combined,
synergy is still observed. The GRFT/HHA and GRFT/BanLec combination showed also synergy
against HIV-2 replication. These data show that CBAs do not interfere with each other’s binding sites
on gp120, that there is no steric hindrance between two different CBAs and that even synergistic
activity is obtained against certain CBA-resistant viruses.
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Hurdle technology based on high pressure and natural antimicrobials
Julie Feyaerts, Abram Aertsen, Chris W. Michiels
Laboratory of Food Microbiology and Leuven Food Science and Nutrition Research Centre
(LFoRCe) Department of Microbial and Molecular Systems (M²S), Katholieke Universiteit
Leuven, Kasteelpark Arenberg 22, B-3001 Leuven, Belgium.
Although commercial applications of high hydrostatic pressure (HP) food preservation are emerging,
there are still questions about safety and reliability of this new non thermal processing technique. For
example, it has been demonstrated that some vegetative bacteria can acquire HP resistance, and even
some natural isolates of foodborne pathogens like E. coli O157:H7 have a high level of intrinsic HP
resistance [Alpas H. et al. (1999). Appl. Environ. Microbiol. 65(9):4248-4251]. To inactivate these
organisms and guarantee the safety and stability of HP processed foods, HP can be combined with
natural antimicrobial compounds (nAMCs) according to the hurdle principle. However, previous
studies indicate that not all nAMCs perform equally well in this context. We have initiated a research
project to improve the efficiency of HP treatments by adding nAMCs.
The general objective of this project is to generate insights in the mechanisms underlying the synergy
between HP and different types of nAMCs. Two types of nAMCs can be distinguished based on their
mode of action in combination with HP. A first mechanism is based on the transient permeabilisation
of the outer membrane of gramnegative bacteria under HP, which allows bulky nAMCs such as
lysozyme or bacteriocins to enter the periplasmic space and kill the cells [Masschalck B. et al. (2000)
Innovative Food Sci. Emerg. Technol. 1:39-47]. Unfortunately, this mechnism is not very efficient
since only a fraction of the population (typically 0.1 -1%) is not sensitized. Using a variety of genetic
and biochemical approaches, it will be investigated which properties of the nAMC on the one hand,
and of the outer membrane on the other hand, determine succesful or unsuccessful penetration. Using
lysozyme as a model nAMC, we will attempt to improve outer membrane penetration under HP by
extending the polypeptide with specific hydrophobic or cationic oligopeptide tags.
A second mechanism of synergy is based on the generation of sublethal injury by HP which results in
sensitivity of the cells for compounds that exert metabolic stress such as reuterin, essential oils, allyl
isothiocyanate [Ogawa T. et al. (2000) J. Food Prot. 63(7):884-888]. With respect to this synergism,
we will investigate the so-called suicide hypothesis [Dodd C.E.R. et al. (2007). Int. J. Food Microbiol.
120:46-50], which staets that cell death is due to the generation of an endogenous burst of reactive
oxygen species (ROS). Further, the efficiency of different compounds in combination with HP will be
compared.
Based on the results of both project parts, one or a few compounds working according to either
mechanism will be selected for a pilot HP study with a real food product.
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ComRS-dependent activation of natural transformation in streptococci
Laetitia Fontaine 1*, Hélène Dubout 1, Damien Dandoy 1, Brigitte Delplace 1, André Clippe 1,
Alain Baulard 2, Nathalie Guillet 2, Véronique Monnet 3, Rozenn Gardan 3 and Pascal Hols 1
Biochimie et Génétique Moléculaire Bactérienne, Institut des Sciences de la Vie, Université
catholique de Louvain, Place Croix du Sud, bte L7.07.06, B-1348 Louvain-la-Neuve,
Belgium1, Centre d'Infection et d'Immunité de Lille, Institut Pasteur de Lille, F-59019
France2, INRA, UMR1319 MICALIS, F-78352 Jouy-en-Josas, France3.
Streptococci display the ability to take up exogenous DNA by entering a physiological state known as
“competence for transformation”. The key step of competence development is the transcriptional
induction of comX. It encodes the alternative sigma factor (σX) that positively regulates genes
necessary for DNA transformation. In streptococci of the salivarius and mutans groups, comX
expression is governed by a novel master signaling system, named ComRS. This system is clearly
different from the classical phosphorelay system identified so far in streptococci from the mitis and
anginosus groups. We proposed a new model of competence regulation based on the secretion of the
pheromone ComS and its subsequent re-importation in the cells to activate the ComR transcriptional
factor.
The objective of the present work was to elucidate the activation mechanism of the ComRS system
and determine its function in the model species Streptococcus thermophilus (St). Transcriptomic and
mutagenesis approaches were applied to identify the ComRS regulon of St. In vitro experiments were
conducted with purified ComR and ComS forms to test the hypothesis proposed in our activation
model.
We found that besides comS and comX, ComRS directly activates the expression of 6 bacteriocins and
immunity-related operons. Those operons are specifically preceded by a ComR-binding motif and
display similar expression kinetics in competence-stimulating growth conditions. We found that after
re-importation in the cells, C-terminal forms of ComS are able to interact with ComR. This interaction
is necessary to stimulate the binding of ComR on all identified DNA motifs, although with different
affinities. In addition, in vitro experiments showed that the activation mechanism of ComR by ComS
is conserved in streptococci from the mutans, pyogenic and bovis groups.
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Genital re-excretion of Murid gammaherpesvirus 4 following intranasal
infection
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Gammaherpesviruses are the archetypes of persistent viruses that have been identified in a range of
animals from mice to man. As the human gammaviruses have no well-established in vivo infection
model, related animal gammaherpesviruses are an important source of information. We are studying
Murid herpesvirus 4 (MuHV-4) in inbred laboratory mouse strains which are commonly accepted as a
good model for studying gammaherpesviruses in vivo. To date, it has however never been possible to
monitor viral reexcretion and virus transmission in this species. In order to identify potential reexcretion sites, intranasally infected mice were followed through global luciferase imaging for up to
six months after infection. Surprisingly, we detected transient viral replication in mice genital tract at
various times after latency establishment. Ex vivo imaging, quantitative PCR and
immunohistochemistry revealed that virus genomes were present in high quantity in the vaginal tissue
and that viral replication occurred mainly at the vaginal external border. Moreover, we highlighted the
presence of free infectious viruses in the vaginal cavity at the moment of the observation of viral
replication. As this ephemeral viral reexcretion could reveal a link with reproductive cycle, we
compared reexcretion in normal and ovariectomized mice. Interestingly, no viral reactivation was
observed in absence of hormonal cycle. In conclusion, we experimentally indentified for the first time
a reexcretion site for MuHV-4 in mice that had been intranasaly infected. In the future, these results
could help us to better understand the biology of gammaherpesviruses but should also allow us to
develop strategies that could prevent the spread of these viruses in natural populations.
S.F. is a Research Fellow of the Belgian ‘Fonds pour la formation à la Recherche dans l'Industrie et dans
l'Agriculture’. S.V. and L.G. are Research Fellow and Research Associate of the “Fonds de la Recherche
Scientifique - Fonds National Belge de la Recherche Scientifique” (F.R.S. - FNRS), respectively. P. G. S. is a
Wellcome Trust Senior Clinical Fellow (GR076956MA). This work was supported by the following grants:
starting grant of the University of Liège (D-09/11) and scientific impulse grant of the F.R.S. – FNRS n°
F.4510.10.
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Occurrence of Coxiella burnetii in Goat farms in Belgium.
David Fretin, Marcella Mori ,Katleen Rits , Damien Desqueper, Martine Marin, Patrick
Michel, Raïssa Bakinahe ,Samira Boarbi .
Operational Direction bacterial disease CODA-CERVA, Uccle
Q fever is a zoonosis which is caused by an obligatory intracellular bacterium Coxiella burnetii. This
disease, firstly described among workers in Australia, is now being recognized as endemic worldwide
except in New-Zealand [Raoult & Maurin Clin Microbiol Rev. 1999 Oct;12(4):518-53. Review.].
Multiple hosts might serve as reservoir of infection, including wild and domestic mammals, birds and
ticks. Domestic ruminants (sheep, goats and cattle) are recognized as the main sources of human
infection, and inhalation of contaminated aerosols being the primary route .Parturient products and
feces of infected animals are the principal sources of contamination. The recent Q fever outbreak in
Netherland raised questions on this disease in border countries [Roest et al Epidemiol Infect.
2011 Jan;139(1):1-12.]. In Belgium, the situation of Q fever in animals is largely unknown. In

2009, the Federal Agency for the Safety of the Food Chain (FASCFC) has decided to test the
presence of Q fever in goat population the main objectives of this study were: 1) determine
the prevalence of Q-fever in Belgium; 2) characterize at the molecular level the circulating
bacterial strains. To provide efficient and inexpensive estimation of this prevalence, bulk tank
milk (BMT) was used. Two types of analysis were possible, a real-time PCR to detect the
presence of the bacteria and an ELISA to measure the serological response. All dairy farms in
Belgium were sampled monthly. Results of this analysis are presented.
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COLOMBOS: Access Port for Cross-Platform
Bacterial Expression Compendia
Qiang Fu, Pieter Meysman, Aminael Sánchez-Rodríguez, Kathleen Marchal, Kristof Engelen
CMPG, Department of Microbial and Molecular systems, K.U.Leuven,
Kasteelpark Arenberg 20, B-3001 Leuven Heverlee, Belgium.
Microarrays are the main technology for large-scale transcriptional gene expression profiling,
but the large bodies of data available in public databases are not useful as is due to the large
heterogeneity. There are several initiatives that attempt to bundle these data into expression
compendia, but such resources for bacterial organisms are scarce and limited to integration of
experiments from the same platform or to indirect integration of per experiment analysis
results.
We have constructed comprehensive organism-specific cross-platform expression compendia
for three bacterial model organisms (Escherichia coli, Bacillus subtilis, and Salmonella
enterica serovar Typhimurium) together with an access portal, dubbed COLOMBOS, which
provides a suite of tools for exploring, analyzing, and visualizing the data within these
compendia. It is freely available at http://bioi.biw.kuleuven.be/colombos. The compendia also
incorporate extensive annotations for both genes and experimental conditions; these
heterogeneous data are functionally integrated in the COLOMBOS analysis tools to
interactively browse and query the compendia not only for specific genes or experiments, but
also metabolic pathways, transcriptional regulation mechanisms, experimental conditions,
biological processes, etc. Additionally we have invested in the development of a compendia
creation and management system: automated retrieval and parsing of experiments from GEO
and ArrayExpress, guided sample annotation, and homogenization consisting of various
normalization pipelines. (All working on the same backend DB schema that COLOMBOS
runs on.)
We have created cross-platform expression compendia for several bacterial organisms and
developed a complementary access port COLOMBOS, which also serves as a convenient
expression analysis tool to extract useful biological information. This work is relevant to a
large community of microbiologists by facilitating the use of publicly available microarray
experiments to support their research.
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Entomopathogenic nematodes as disseminating agent for Yersinia
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Today, the existence of biological reservoir for microorganisms such as mammals pathogen bacteria
has been demonstrated [Ayyadurai et al. (2008) Microbiology 2008, 154:2865-71]. Entomopathogenic
nematodes (EPNs) could be such a reservoir. These nematodes are able to kill insects thanks to their
species-specific symbiotic bacteria belonging to the family Enterobacteriaceae (Xenorhabdus and
Photorhabdus spp). Indeed, upon invasion of an insect larva, symbiont is excreted from EPNs. Then,
they produce insecticidal toxins and degradative enzymes allowing EPNs to feed on the dead prey.
Symbiont also releases antibiotic compounds to prevent bacterial competitors. EPNs reproduce and
complete their life cycle inside the cadaver. Symbiont goes back to the digestive tract of new EPNs
before they emerge from the dead prey. Here we show that Yersinia pseudotuberculosis can colonize
and maintain inside EPNs for at least 7 successive EPN generations (14 weeks). Moreover, it seems
that this ability is specific to Yersiniae since other enterobacteria cannot colonize EPNs. In addition,
our results show that Y. pseudotuberculosis localizes at different area within EPNs along the time.
Yersinia pseudotuberculosis is closed to Yersinia pestis, the causative agent of plague. If Y. pestis can
also colonize EPNs like Y. pseudotuberculosis, it could lead to a better understanding of the
persistence of plague in still endemic areas. Moreover, EPNs could be a powerful vector for plague
since they are highly mobile in soil. In addition, up to half a million of EPNs emerge from only one
dead insect larva. The capacity of Y. enterocolitica is currently studied. Preliminary results suggest
that this Y. enterocolitica does not maintain as long as Y. pseudotuberculosis does. Concerning the
EPN colonization by other pathogenic (Y. pestis) and non-pathogenic Yersiniae and the significance of
this dissemination route in the natural environment are currently unknown. Oral infection of insect
larvae could be an interesting improvement of our model to better fit the way of natural insect larvae
infection.
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The potato plant, Solanum tuberosum, is an important crop because of its nutritional and economic
value. The demand is growing and production has become worldwide, increasing over the last 10
years. Its origin is situated in the Central Andean Highlands of Peru, Bolivia and Ecuador. Due to
thousands of years of mutualism between the plant and bacteria in this region, it is likely that these
bacteria have developed plant beneficial properties specific for potatoes. After all, soil microorganisms
are known to closely interact with plants and some have been shown to exert plant beneficial
properties. Therefore, these bacteria may have interesting biofertilizing, rhizoremediating,
phytostimulating, stress controlling or disease suppressing properties.
Potato rhizosphere samples were taken from 8 fields in the Central Andean Highlands of Peru and
Bolivia, varying in altitude, soil composition, climatic conditions and land use. Hence, a large variety
of micro-organisms was expected. A total of 555 bacteria were obtained using tenfold diluted
trypticase soy agar medium and a medium containing γ-caprolactone, a compound structurally related
to N-acylhomoserine lactones, as the sole carbon source. Isolates were screened for antagonistic
activity against the pathogens Phytophthora infestans and Rhizoctonia solani on plate assays and, if
positive, they were further tested for phosphate solubilisation, ACC deaminase activity and IAA
production; the latter two activities were also quantified.
Approximately 10 percent of the isolates (58 isolates) seemed to be effective pathogen suppressors and
were subjected to further testing. Results showed that a number of isolates were able to produce the
plant growth factor IAA and over half the isolates had ACC deaminase activity. Phosphate
solubilisation activity ranged from no activity to high levels being observed in the isolates. Subsequent
identification of the isolates was performed in two steps: (i) dereplication with MALDI-TOF MS and
(ii) partial 16S rRNA gene sequencing. Mainly members of the genera Pseudomonas were found, but
the genera Curtobacterium, Bacillus, Paenibacillus and Flavobacterium were also represented.
To our knowledge this research is the first to screen plant beneficial properties from a large number of
isolates that were obtained from fields where the potato plant has its origin. The study aims at
benefiting the plant-food-consumer chain and could help to reduce excessive use of agrochemicals.
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Tectivirus-mediated ecological adaptation of Bacillus cereus group
members
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The Bacillus cereus group includes several species displaying distinct virulence spectra as diverse as
mammal anthrax caused by Bacillus anthracis, food toxi-infection due to B. cereus or the insect larvae
killing activity of Bacillus thuringiensis. Many of these phenotypic differences are associated with
Mobile Genetic Elements (MGE), including plasmids, insertion sequences or transposons. However,
little is known about the potential contribution of these MGE, and particularly phages, to the
adaptation of the B. cereus group to the diversity of their environmental niches.
Tectiviridae, one of the phage families preying on the B. cereus group, includes tail-less temperate
bacteriophages where the dsDNA is located within a lipid-containing membrane, covered by an
icosahedral protein capsid. For instance, GIL01, GIL16 and Bam35 are tectiviruses infecting B.
thuringiensis, while AP50 has only been reported to infect B. anthracis. Additionally, GIL01, GIL16
and Bam35 exhibit a strong similarity to the B. cereus linear plasmid pBClin15. Since these
tectiviruses are able to reside as linear plasmid into their host cells, establishing long-term
relationships, it is important to understand the selective pressures displayed by bacteria when facing
these bacteriophages. Therefore, the aim of this work was to study the different bacterial resistance
phenotypes shown against GIL01 and GIL16 tectiviruses. Several B. thuringiensis strains were
subjected to a selection pressure after repeated propagation with GIL01 and GIL16 clear plaque (CP)
mutants. These CP mutants elicited an elevated killing efficiency since they propagate exclusively
lytically. Several bacterial mutants, displaying complete resistance to the CP phages, were found at
low frequency. They exhibited various colony morphotypes and showed distinct adaptation features,
as illustrated by their biofilm formation and exopolysaccharide production, sporulation rate and longterm survival capacity. These observations indicate that phages can drive the ecological adaptation of
the B. cereus group members. These results will also shed new light on bacteriophages receptor(s) and
on the bacterial strategies designed to adapt to virus life-styles.
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Signal sequences (SS), also referred to as signal peptides (SP), are crucial for proper translocation,
post-translational modifications and final localization of proteins. They often consist in 20 to 40 amino
acid residues located at the N-terminal extremity of nascent polypeptides. Once the sequence coding
for the SS has been translated, this peptide sequence is specifically recognized by the cellular
translocation system and routed to the endoplasmic reticulum membrane. The study of signal
sequences is in general essential to understand the regulation of the biosynthesis of proteins and their
subsequent cellular expression levels. Corresponding knowledge can then be applied to study and
develop new antiviral strategies that act (i) on the viral level by inhibiting the synthesis of viral
proteins and (ii) on the host level by down-modulation of receptor proteins utilized during viral entry.
Here, we present the methodology established to study the mechanism of action of HIV-1 entry
inhibitors acting on the level of CD4 protein translocation. The lead compound of this unique class of
anti-HIV drugs is CADA (9-benzyl-3-methylene-1,5-di-p-toluenesulfonyl-1,5,9-triazacyclododecane).
We previously showed that CADA specifically down-modulates the CD4 receptor on the surface of
CD4+ T lymphocytes and monocytes/macrophages, the principal target cells utilized by HIV for
infection and replication, and demonstrated that the anti-HIV activity of CADA correlates with its
ability to down-modulate the CD4 receptor in human T cells (Vermeire et al., AIDS, 2004).
We first will investigate three characteristic domains of the signal sequence of the human CD4
preprotein and their importance in CADA-susceptibility for down-modulation of this cellular receptor.
We will then focus on single residues, using site-directed mutagenesis. For this purpose we optimized
a new assay with yellow-fluorescent protein (YFP)-coding constructs containing the signal sequence
of CD4, allowing easy flow cytometric quantification of protein expression. Specific and relevant
residues will then be validated in human CD4 constructs by quantification of their expression levels in
transfected cells through appropriate anti-CD4 monoclonal antibody staining and flow cytometry.
This method will allow us to uncover several critical residues within the signal sequence of human
CD4 that are important for receptor translocation, and the drug-induced inhibition thereof. We will
gain significant information i) on the general mammalian translocation process, ii) on the potential
mechanism of action of a translocation targeted compound, represented by CADA and iii) for the
development of translocation inhibitors of other viral receptors (e.g. CXCR4,CCR5,…).
Reference:
CADA, a novel CD4-targeted HIV inhibitor, is synergistic with various anti-HIV drugs in vitro.
Vermeire K, Princen K, Hatse S, De Clercq E, Dey K, Bell TW, Schols D. AIDS, 18 :2115-2125,
2004.
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Herpes simplex virus infections are highly prevalent in humans. However, the current therapeutics
suffer important drawbacks such as limited results in neonates, increasing occurrence of resistance and
impeded treatment of stromal infections. Remarkably, interactions of herpesviruses with human
mucosa, the locus of infection, remain poorly understood and the underlying mechanisms in stromal
infection remain controversial.
A human model consisting of nasal respiratory mucosa explants was characterised. Viability and
structural and functional integrity were examined during 96h of cultivation. HSV1-mucosa
interactions were analysed. In particular, we investigated whether HSV1 is able to reach the stroma.
Explant viability and integrity remained preserved. HSV1 induced rounding up and loosening of
epithelial cells with very few apoptotic and necrotic cells observed. Following 16-24h of infection,
HSV1 penetrated the basement membrane and replicated in the underlying lamina propria.
In conclusion, this human explant model can be used to study viral-mucosa interactions and viral
mucosal invasion mechanisms. Using this model, our results provide a novel insight into the HSV1
stromal invasion mechanism and for the first time directly demonstrate that HSV1 can penetrate the
basement membrane.
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Type II bacterial toxin-antitoxin (TA) systems are composed of 2 genes organized in operons. They
usually encode a stable toxin and a short-lived antitoxin that neutralizes the deleterious activity of the
toxin. The characterized type II toxins target three cellular processes: DNA replication, peptidoglycan
synthesis and translation. The majority of the toxins target translation mainly by cleaving mRNAs
although a couple of different mechanisms were described.
TA systems are currently divided into 7 families in which each family of toxins is associated to a
specific family of antitoxins. Few examples of hybrid systems composed of toxins and antitoxins
belonging to different families have been recently described.
A bioinformatics approach developed in our lab led to the discovery of novel hybrid systems. We
validated six hybrid systems originating from various bacterial species in Escherichia coli. These
systems are composed of different antitoxins associated with toxins belonging to the RelE/ParE superfamily. After testing if the hybrid toxins target translation as described for E. coli RelE the toxin
mechanism of action was further assessed in an E. coli strain deleted of 10 endogenous type II TA
systems. Northern blot experiments on test mRNAs show that all the toxins cleave mRNAs in a
translation-dependent manner. In addition, primer extensions on lpp and ompA mRNAS were
performed in order to gain insight into the cleavage specificity. Surprisingly, the number and the
sequence of the cleavage sites appeared to be quite toxin-specific, although they share a tendency to
cleave before a purine.
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Long-term preservation of fastidious micro-organisms such as methane-oxidizing bacteria (MOB) has
proven difficult. While most do not survive freeze-drying, some can be cryopreserved successfully,
but usually only for short periods. The available literature is scarce and no universal preservation
protocol is currently available. Therefore, a large-scale study was designed for a diverse set of MOB
by applying fifteen cryopreservation or freeze-drying conditions. Following three, six and twelve
month preservation, the viability (live-dead flow cytometry) and culturability (most-probable number
analysis and plating) of the cells was assessed. All strains could be cryopreserved without a significant
loss in culturability or a decline in time using 1% trehalose in 10-fold diluted TSB (TT) as
preservation medium and 5% DMSO as cryoprotectant. Several other conditions could also preserve
most strains, including the freeze-drying conditions using TT medium, but showed a considerable loss
in culturability. The viable but non-culturable state was found to be induced by preservation which
could be significantly reduced by using the TT medium, demonstrating that viability assessment can
be an added value for evaluating preservation studies. Since the applied methodology was
subsequently successful for 8 ammonia-oxidizers and 22 MOB isolates, we propose that fastidious
organisms can be best preserved by adopting good preservation practices in combination with an
adapted preservation medium.
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Evaluation of S. epidermidis surface proteins as vaccine targets.
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Staphylococcus epidermidis, a bacterial species which resides on the human skin and mucosa, has for
a long time been regarded as a harmless micro-organism. However, nowadays it is recognized as the
most important causative organism of foreign body infections (FBIs)1 as the bacteria adhere to the
implant material and subsequently form a biofilm. FBIs caused by S. epidermidis are rarely lifethreatening, but their incidence is high. Furthermore, the treatment of these infections is difficult as a
result of the occurrence of multidrug-resistant strains and biofilm-related resistance. Therefore,
prevention of FBIs is a challenging objective. The present study aims at the development of a vaccine
directed against S. epidermidis biofilm formation.
Since the bacterial cell surface plays a crucial role in the very initial step of biofilm formation, namely
bacterial adherence to the implant, it is a logical choice to target bacterial surface components when
aiming to inhibition biofilm formation. Using a reverse vaccinology approach, in silico analysis of the
S. epidermidis ATCC12228 genome2 revealed different putative surface proteins3. Following
determination of the gene prevalence and sequence conservation within S. epidermidis isolates, 6
lipoproteins were selected to study their vaccine potential.
The selected lipoproteins were recombinantly expressed in E. coli, purified by Ni2+-NTA purification
and were used for production of specific antibodies in rabbits. No cross-reactivity could be observed
between different antisera. Preimmune and postimmune IgG fractions were compared for their
potential to inhibit in vitro S. epidermidis biofilm formation. Preliminary results suggest that S.
epidermidis surface proteins SesO, SesQ and SesR are promising vaccine candidates. Additional in
vitro tests are currently performed to assess the vaccine potential of the different selected proteins.
References:
1. Otto M. (2009). Staphylococcus epidermidis – the ‘accidental’ pathogen. Nat. Rev. Microbiol.
7:555-67.
2. Zhang Y. et al. (2003). Genome-based analysis of virulence genes in a non-biofilm-forming
Staphylococcus epidermidis strain (ATCC 12228). Mol. Microbiol. 49:1577-93.
3. Shahrooei, M. (2010) Identification of potential targets for vaccination against Staphylococcus
epidermidis biofilms. Doctoral thesis in Medical Sciences, K.U.Leuven, pp 140.
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Helicobacter pylori is a Gram-negative bacterium which resides in the human stomach. It is
estimated that H. pylori positive patients have a 10 to 20% lifetime risk to develop a gastric
ulcer disease and a 1 to 2% risk to develop gastric cancer (Kusters et al., 2006). During the
last decade, numerous reports on the occurrence of antibiotic resistant strains have been
published (De Francesco et al., 2010;Marshall and Warren, 1984). Therapeutic intervention at
the earliest stage of infection, eg. when the bacteria adhere and initiate colonization, is a novel
approach of non-antibiotic treatment (Sheu et al., 2010). Within the group of anti-adhesive
molecules, a special role has been suggested for the glycoproteins present in the membrane
surrounding the lipid droplets in milk (Rasmussen 2009). They consist of a triglyceride core
surrounded by a thin membrane, called the milk fat globule membrane (MFGM). The main
proteins include mucin MUC1, the redox enzyme xanthine oxidoreductase/xanthine oxidase
(XOR/XO), the glycoprotein PAS III, CD 36, butyrophylin (BTN), and adipophilin (ADPH)
(Mather, 2000). It has been demonstrated that glycoproteins of bovine MFGM affect H. pylori
infection in a mouse model (Wang et al., 2001).
The aim of the present study was to determine which fraction of bovine MFGM proteins has
the highest anti-adhesive potential in vitro and to check whether any activity would be
observed in a C57BL/6 mouse model. The in vitro model, using the stomach epithelial cell
line NCI-N87 and real-time PCR for the quantification of adherent bacteria was developed
and validated. The anti-adhesive effect of 0.3% and 1% crude MFGM fraction (containing
lipids and all glycoproteins) was compared to a 1% and 2% of arabinoxylanes (AX) known to
inhibit bacterial adhesion in the colon (Van den Abbeele et al., 2009). AX reduced adhesion
to stomach cells with 65.4% (at 1%) and 74.4% (at 2%).The crude MFGM fraction decreased
adhesion by 52.8% (at 0.3%) and 87.7% (at 1%), whereas the defatted fraction (at 1%)
decreased adhesion by 76.4%. Preliminary in vivo experiments with maximized MFGM
exposure (400 mg/kg, BID from day -2 until day 3) failed to confirm any inhibitory potential.
Additional tests will be performed to clarify the discrepancy between the in vitro and in vivo
models.
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A series of polycationic “viologen” derivatives (4,4′-bipyridinium salts) carrying between 1 and 90
charges per molecule were synthesized and investigated for their activity against human
immunodeficiency virus (HIV) replication (Asaftei and De Clercq, 2010). In general, most of these
compounds showed significant antiviral activity against the CXCR4-using HIV-1 strain IIIB and
NL4.3. In particular, compound SA04 with 10 positive charges per molecule exhibited significant
activity against the X4 HIV-1 NL4.3 (EC50: 7.4 mg/ml, CC50 >100 mg/ml) in CD4+ MT-4 cells.
Compound SA05 with 18 charges per molecule and a spheroidal structure displayed comparable
antiviral activity but showed clearly more cellular cytotoxicity (EC50: 2.9 mg/ml, CC50: 10 mg/ml).
Our results implied that the antiviral activity profile required an optimal number and distance of the
positive charges in these derivatives. None of the compounds showed activity against various other
viruses such as HSV, RSV and VSV.
Surprisingly, we discovered that this class of compounds completely lost their activity against the
CXCR4 antagonist AMD3100-resistant X4 HIV-1 NL4.3, and thus suggesting a potential interaction
of these compounds with the HIV co-receptor CXCR4.
Thus the compounds were also evaluated in various specific CXCR4-directed cellular assays. The
compounds interfered dose-dependently with CXC-chemokine CXCL-12-binding, CXCL-12-induced
Ca2+-signaling and CXCL12-induced chemotaxis in CD4+CXCR4+ T cells. They also dosedependently interfered with the binding of several specific anti-CXCR4 mAbs recognizing different
regions on CXCR4 (such as clone 12G5 recognizing ECL1 and ECL2 and clone 173 recognizing
mainly ECL2).
In general, “viologen” dendrimers interfere with HIV entry processes and potentially also with
CXCR4-mediated interactions that contribute to subsequent viral fusion and infection.
Reference:
Asaftei S., De Clercq E. “Viologen” dendrimers as antiviral agents: the effect of charge number and
distance. J. Med. Chem 53, 3480-3488 (2010).
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Rhizobium etli is a soil-dwelling alpha-proteobacterium responsible for the development of nitrogenfixing root nodules on the common bean plant Phaseolus vulgaris. Both in the soil and the plant the
bacterium encounters stress. Additionally, the environment rarely permits long episodes of exponential
growth. Rhizobia therefore spend most of their time in a nutrient-limited or stress-induced stationary
phase. Little is known, however, about the general mechanisms which contribute to the survival of R.
etli in non-growing conditions. Recently, a regulatory module that is strongly conserved among alphaproteobacteria has been proposed to play a central role in the general stress response in this class of
bacteria. We here present a functional and expression analysis of its counterpart in R. etli, consisting
of an ECF sigma factor (rpoE4) and a two-component system (tcrXY)
Mutants in both genes showed a higher sensitivity to cell wall antibiotics. Expression analysis revealed
that rpoE4 and tcrX are mutually dependent for expression and that tcrX expression is directly
controlled by rpoE4. We also identified a small RNA as a novel target of rpoE4. Additionally,
expression of rpoE4 and tcrX was found to be dependent on the presence of the alarmone (p)ppGpp. In
summary, these results shed light on the role of the general stress response in R. etli and provide detail
to the complex picture of its regulation by identifying hierarchical relations and novel upstream and
downstream components of the regulatory cascade.
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Soixante souches bactériennes ont été isolées de la rhizosphère des agrumes de la région Cap Bon,
principale région agrumicole de Tunisie et terroir de l’orange maltaise demi-sanguine. Les arbres sont
matures d’une soixantaine d’année, greffés sur bigaradier, Citrus aurantium et naturellement infestés
par Tylenchulus semipenetrans. Le nématode des Citrus vit en équilibre avec ce milieu et n’a jamais
fait l’objet de lutte chimique. Dans la rhizosphère des agrumes, s’associent avec T. semipenetrans, des
champignons antagonistes et principalement les champignons prédateurs qui régulent la population
des nématodes mais aussi des champignons pathogènes tels que Fusarium solani et Phytophtora sp.
Un tiers des souches bactériennes isolées au cours de cette étude présentent une activité antifongique
dirigée contre un ou plusieurs champignons.
L’identification biochimique et génétique de ces souches montre une diversité des genres bactériens
dans la rhizosphère des Citrus du Cap Bon et les masses d’œufs de T. semipenetrans, avec une
prédominance du genre Bacillus. L’espèce principalement retrouvée est B. subtilis.
La recherche spécifique de gènes par amplification par PCR suggère la présence de gènes codant pour
des lipopeptides. La comparaison de séquences des amplicons avec les banques de données montre
une forte homologie avec les opérons codant pour la surfactine ou la fengycine. Celles-ci sont des
molécules inductrices du phénomène de la résistance systémique (ISR) des plantes.
L’étude des propriétés physiologiques particulières des souches telles que le caractère hémolytique ou
le swarming suggère que la synthèse de ces lipopeptides se déroule in vitro (30°C, milieu de Luria) et
renforce l’hypothèse selon laquelle une excrétion de ces molécules dans l’environnement racinaire des
Citrus participerait à la lutte contre les maladies fongiques.
Des études complémentaires sont actuellement menées afin de caractériser la diversité et la nature des
lipopeptides excrétés in vitro. Renforcer le développement de ces micro-organismes ou favoriser la
synthèse in situ des lipopeptides favorables à la croissance des arbres constitue un outil idéal dans la
lutte biologique.
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Lactobacillus rhamnosus GG (LGG) is one of the clinically best studied probiotic organisms, to which
various health effects have been attributed. Yet, knowledge on its mechanisms of action is limited.
Factors that contribute to the probiotic effects of LGG include adaptation factors that promote survival
and persistence in the host. In this study, ‘recombinase-based in vivo expression technology’ (R-IVET)
is applied to identify new adaptation factors of LGG. Our R-IVET screening resulted in the
identification of 173 unique loci that were specifically induced during LGG’s passage through the
murine gastro-intestinal tract (GIT). The in vivo induction of ten genes was independently confirmed
by two or more clones. In addition, six loci were also previously identified in the R-IVET study in
Lactobacillus plantarum (Bron et al., 2004). Many of the in vivo induced LGG genes are related to
anti-stress mechanisms, including membrane modification, dynamic cell surface glycosylation, twocomponent regulatory systems, multidrug transporters, repair mechanisms for DNA and proteins, and
mechanisms against oxidative and acid stress. Furthermore, we identified several genes that play a role
in the nutritional adaptation of LGG in the intestine, such as for the use of alternative carbon/energy
sources, as reflected by genes involved in the uptake of nutrients, including PTS systems, ABC
transporters and peptidases, and different metabolic enzymes. Mutant analysis confirmed the
nutritional flexibility of LGG. Remarkably, similarly as in other IVET studies, a significant number of
reverse-oriented fusions were identified, possibly indicating antisense regulatory RNAs or not yet
annotated LGG ORFs. In conclusion, our R-IVET screening resulted in the identification of novel
adaptation factors of LGG. This is a further step in our understanding of the behavior of LGG in the
GIT.
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The core entry machinery of mammalian herpesviruses comprises glycoproteins B, H and L (gB, gH
and gL). gH and gL form a heterodimer with a central role in viral membrane fusion. When archetypal
alpha- or beta-herpesviruses lack gL, gH misfolds and progeny virions are non-infectious. However,
the gL of the rhadinovirus Murid herpesvirus 4 (MuHV-4) is non-essential for infection. In order to
define more generally what role gL plays in rhadinovirus infections, we disrupted its coding sequence
in Bovine herpesvirus-4 (BoHV-4). BoHV-4 lacking gL showed altered gH glycosylation and
incorporated somewhat less gH into virions but remained infectious. However, gL- virions showed
poor growth and cell penetration. Moreover, a major part of their entry defect appeared to reflect
impaired endocytosis, which occurs upstream of membrane fusion itself. Thus the rhadinovirus gL
may be more important for driving virion endocytosis than for incorporating gH into virions, and is
non-essential for membrane fusion.
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Since the importance of mutants in determining the cellular role of specific gene products, numerous
mutant libraries have been established in E. coli. It would be very useful if interesting mutations in one
strain could be conveniently moved to other strains, such as from a cystitis isolate to a pyelonephritis
isolate of uropathogenic E. coli (UPEC). The traditional method to transfer mutation between bacteria
is transduction mediated by phages, in particular P1 [Masters (1996) in Ecosal: Escherichia coli and
Salmonella, 2nd Edition, available online http://ecosal.org/generalized-transduction.html]. However,
transducing phages are not available for all strains. In addition, the length of the transduced region can
be much larger than the intended mutation. In contrast to transduction, the Red recombination system
of phage λ provides an efficient and precise way to introduce specific mutations into the bacterial
genome, especially in E. coli K-12 strains.
In this study, we extended the method established by Datsenko and Wanner [Datsenko & Wanner
(2000) Proc Natl Acad Sci U S A 97: 6640-6645] by amplifying the linear fragments containing an
antibiotic resistance gene from existing mutants. Then we compared the efficiency of P1 transduction
and Red-mediated recombination from transferring an existing ΔphoA::km mutation from the E. coli
K-12 strain MG1655 to the UPEC strain UTI89. In addition, the ΔnadC::km mutation from Keio
Collection [Baba et al. (2006) Mol Syst Biol 2: 2006.0008] was successfully transferred from E. coli
MG1655ΔnadC::km to UTI89Nad+. Also, mutations in the degP and yohJ genes, in a home-made
transposon insertion mutant library derived from UTI89ΔphoA, were transferred to the acute
pyelonephritis isolate CFT073 and the acute cystitis isolate UTI89. Comparing the bladder and kidney
colonization data from UTI89degP and CFT073degP mutants [Redford & Welch (2006) Infect Immun
74: 4030-4038] in two mouse lines, we confirmed that DegP has a similar function in both bacteria,
while the mouse strain has a strong influence on the colonization ability of UPEC strains. From the
morphology of the colonies of yohJ mutants in different backgrounds, we concluded that the mucoid
morphology resulted from an unknown spontaneous mutation, that was not transferred by the Red
method, and not from the yohJ mutation.
From the above application, the λ Red recombination system can be used widely in moving of alleles
between strains. The short and controlled length of the transferred DNA segment minimizes the risk of
simultaneously transferring unknown additional mutations or polymorphisms between strains.
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Herpesvirus transmission between immune hosts implies some kind of antibody evasion. In particular,
gammaherpesviruses that represent a significant cause of disease both in human and animal
populations have evolved to coexist with antibody and to resist neutralization. Nevertheless, the
underlying molecular mechanisms remain largely unknown. All gammaherpesviruses encode a major
glycoprotein homologous to the Epstein-Barr virus gp350. These glycoproteins are often involved in
cell binding, and some provide neutralization targets. However, the capacity of gammaherpesviruses
for long-term transmission from immune hosts implies that in vivo neutralization is incomplete. In this
study, we used Bovine Herpesvirus 4 (BoHV-4) to determine how its gp350 homolog -gp180 contributes to virus replication and neutralization. A lack of gp180 had no impact on the establishment
and maintenance of BoHV-4 latency, but markedly sensitized virions to neutralization by immune
sera. Antibody had greater access to gB, gH and gL on gp180-deficient virions, including
neutralization epitopes. Gp180 appears to be highly O-glycosylated, and removing O-linked glycans
from virions also sensitized them to neutralization. It therefore appeared that gp180 provides part of a
glycan shield for otherwise vulnerable viral epitopes. Interestingly, this O-glycan shield could be
exploited for neutralization by lectins and carbohydrate-specific antibody. The conservation of Oglycosylation sites in all gp350 homologs suggests that this is a general evasion mechanism that may
also provide a therapeutic target.
B.M., C.L. and L.G. are Postdoctoral Researcher, Research Fellow and Research Associate of the
“Fonds de la Recherche Scientifique - Fonds National Belge de la Recherche Scientifique” (F.R.S. FNRS), respectively.
P. G. S. is a Wellcome Trust Senior Clinical Fellow (GR076956MA). This work was supported by the
following grants: starting grant (D-09/11) and GLYVIR ARC of the University of Liège and scientific
impulse grant of the F.R.S. – FNRS n°F.4510.10. We are grateful to Cédric Delforge, Lorène Dams
and François Massart for excellent technical assistance.
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It is well known that transcription factors can induce deformations in their DNA-binding sites upon
complex formation. However, few attempts have been made to investigate the extent to which induced
structural deformations in the DNA molecule are conserved between different members of the same
transcription factor family. The LacI-GalR family is an extensively studied transcription factor family
and provides an excellent case to evaluate the viability of identifying familial recognition patterns
using binding site modeling.
The CRoSSeD methodology is a Conditional Random Field model tuned for the representation of
DNA structural profiles and sequence motifs in the binding sites of transcription factors. These
models allow for direct comparison of the recognition characteristics of different LacI-GalR family
members and the creation of a family-wide binding site model.
Using the CRoSSeD methodology, we were able to extract common features in the binding sites of
different LacI-GalR family members. The most significant feature identified in this way was located at
the center of the binding sites, which is also the most likely location for an induced DNA deformation
following an amino acid interdigitation. This feature was related further to specific elements present in
the protein structure and was used to identify and characterize deviant family members. A general
family-wide binding site model was constructed and applied to screen for unknown member binding
sites.
There seem to be recognition characteristics that are conserved throughout most of the LacI-GalR
family which could be extracted by the CRoSSeD methodology. Likely this method can be expanded
towards any transcription factor family and could be used to separate recognition characteristics due to
a common bindingsmodi or which are specific for a given transcription factors.
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Cupriavidus metallidurans strains are characterized by multiple metal resistances and are often
isolated from industrial sites linked to mining-, metallurgical-, and chemical industries. Interestingly,
C. metallidurans strains are also often isolated during monitoring campaigns from different spacerelated environments. They have been found to persistently contaminate cooling and drinking water
from the Shuttle, the Mir space station, and the International Space Station. Their multiple metal
resistances could be an important trait for survival in such water supplies, which are sanitized by
silver. Therefore, the silver resistance C. metallidurans type strain CH34, and two distinct mutants
AE2720 and AE2722 displaying high resistance to silver ions were investigated. Whole-genome gene
expression profiles of mutants AE2720 and AE2722 indicated that respectively 301 and 293 genes
were differentially expressed in the absence of silver, when compared to the wild-type. Interestingly, a
large overlap of 255 genes was observed for both independent mutants. None of the previously
described systems involved in silver resistance were differentially expressed in the mutants compared
to CH34, and thus probably not directly or solely responsible for the increased silver resistance. The
cognate regulatory system of the agrABC operon, the two-component regulatory system agrRS, was
constitutively more expressed in both silver resistant mutants. Whole genome resequencing showed
that the agrS gene was inactivated by transposition of IS element ISRme3 and IS1086, in AE2720 and
AE2722 respectively. Next to agrRS also the two-component regulatory system czcR2S2 was higher
expressed in AE2720 and AE2722 compared to CH34. This czcR2S2 system is closely related to agrRS
with 70% and 44% protein identity, respectively, and potentially could have common functionalities.
No genetic rearrangements were found in this czcR2S2 region for AE2720 or AE2722. Although the
mechanisms that increase bacterial silver resistance are still not fully understood, these first results
indicate that it is potentially due to mutations and expression changes in two-component regulatory
systems of RND-type efflux pumps. The endogenous IS elements mobility seems to be a potential
cause for the changes in the gene expression profile of these regulators and an increased resistance to
silver of C. metallidurans strains like CH34. The cross interplay between different regulatory and
efflux systems is, however, very complex.
This work was supported by the European Space Agency (ESA-PRODEX) and the Belgian Science
Policy (Belspo) through the MISSEX and COMICS projects.
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The evolutionary path of bacteria is mainly influenced by horizontal gene transfers (HGT) since
mobile genetic elements carry a panel of key metabolic traits to adapt to changing environments.
Among these HGT, conjugation and mobilization have been described for over fifty years, in
laboratory liquid media. However, it is now generally admitted that, in nature, bacteria are subjected to
various stresses and are mostly found in interface-associated communities.
This study focuses on members of the Bacillus cereus group which are food contaminants and
characterized by a large extra-chromosomal gene pool. One of these elements, pAW63 which
resembles the Bacillus anthracis virulence plasmid pXO2, is used as a model to study conjugation in
Gram-positive species. This 72kb-plasmid is a self-transmissible element originating from Bacillus
thurigiensis sv. kurstaki and displays an ability to mobilize other plasmids. In this work, the dynamics
of pAW63 transfer in the B. cereus group was investigated under different conditions. On one hand,
mating partners in liquid medium were submitted to various chemical and physical stresses including
extreme osmotic environment and microgravity. On the other hand, capabilities of plasmid transfer
were estimated in biofilms by performing an in situ analysis based on the detection of fluorescent
proteins. Moreover, bacterial populations were analysed for their conjugation abilities on simulated
food microcosms increasing the relevance of the study with regard to ecological niches of B. cereus
and other food borne pathogens.
The results showed that pAW63 transfer efficiency is largely affected by the chemical composition of
the mating medium and was found to increase under specific stress conditions. Biofilms were also
proved to be a favored environment for conjugation among members of the B. cereus group.
Moreover, it appeared that the bacterial behavior inside a structured community impacts on pAW63
transfer ability resulting in “hotspots” of conjugation inside microcolonies. The food composition of
the solid media used as a substrate for biofilm development was also found to dramatically affect the
structure of the community and the transfer ability.
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Interactions of Brucella abortus with Rab GTPases during intracellular
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Brucella spp. is the agent responsible for a worldwide zoonosis called « brucellosis ». This
intracellular bacterium is able to infect professional and non-professional phagocytes. Once inside the
cell, the bacterium resides in a vacuole called BCV (Brucella Containing Vacuole), which interacts
transiently with the endocytic pathway before reaching its replicative niche, an endoplasmic
reticulum-like compartment (1).
Rab GTPases are the main regulators of the vesicular trafficking in eukaryotic cells. Those proteins are
frequently targeted by pathogens to hijack this trafficking. The identification of Brucella proteins
interacting with the Rab GTPases would allow us to identify molecular mechanisms involved in the
intracellular trafficking of Brucella spp.
A yeast two hybrid screen was performed between human proteins predicted to be associated to
phagosomes, and all predicted proteins from Brucella melitensis genome. This screen revealed the
interaction of Rab2 GTPase with RicA, a Brucella abortus effector (2). In addition, it was shown that
the transfection of HeLa cells by the dominant negative form of Rab2 affects the replication rate of
Brucella abortus (3).
A similar yeast two-hybrid screen was performed between all predicted human Rab GTPases and all
predicted proteins from B. melitensis genome. Interactions were detected between 21 Rab GTPases
and 25 Brucella proteins. A supplementary screen is currently performed, in which the effect of a
dominant negative form of each Rab GTPase is tested on the trafficking and replication of Brucella
abortus. Hela cells are transfected with a dominant negative form of each Rab and 24 h after infection
with a Brucella abortus strain constituvely producing the mCherry protein, the cells are fixed 24 h
post-infection and observed. For every dominant negative form affecting the replication of Brucella,
the bacterial interactants of the corresponding Rab will be characterized. Progress regarding the results
of this screen will be presented.
References:
(1) Starr et al., (2008) Traffic 2008; 9: 678-694
(2) Fugier et al. (2009) PLoS Pathogens 5:e1000487
(3) de Barsy et al. (2011) Cell. Microbiol. (in press)
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We identified and characterized the antiviral activity of BTB02541SC (Maybridge Screening
collection, Cornwall, UK) against the bovine viral diarrhea virus (BVDV). The 50% effective
concentration (EC50) for inhibition of BVDV induced cytopathic effect formation is 0.3 + 0.1 µM.
This observation was further corroborated by monitoring the anti-BVDV activity using RT-qPCR,
immunofluorescence and a virus yield assay. BTB02541SC inhibited growth of cells with a CC50 >100
µM, thus resulting in a selectivity index (CC50/EC50) >333. The molecule proved inactive against the
hepatitis C virus (a virus belonging to the same family as BVDV) and a selection of unrelated DNA
(i.e. herpesvirus, vaccinia virus & vesicular stomatitis virus) and RNA (i.e. respiratory syncytial virus,
coxsackie virus B4, parainfluenza-3 virus, Reovirus-1, Sindbis virus, Punta Toro virus) viruses.
Furthermore, BTB02541SC proved inactive against the AG110res BVDV (Paeshuyse et al, 2007
J.Virol. 81:11046-11053) which carries the E291G mutation in its RNA-dependent RNA polymerase
(RdRp) gene. This suggests that BTB02541SC targets a hot spot binding site at the top of the finger
domain of the viral RNA-dependent RNA polymerase of BVDV (Paeshuyse et al, 2009 Antiviral Res.
82: 141-147, Paeshuyse et al, 2007 J.Virol. 81:11046-11053, Paeshuyse et al, 2005 J.Virol. 80: 149160). Detailed time-of-(drug)-addition experiments together with selection, genotypic and phenotypic
characterization of drug-resistant variants will further contribute to the elucidation of the precise
mechanism by which BTB02541SC exerts its anti-BVDV activity.
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Psychrotrophic bacteria, i.e. bacteria which can grow at low temperature (4°C or less), are an
important concern for the stability and safety of refrigerated foods. The adaptations that allow low
temperature growth are only partly understood and have been studied mainly in Gram-positive
bacteria like Listeria monocytogenes. Among the Gram-negative bacteria, the family of
Enterobacteriaceae comprises several important foodborne pathogens and spoilage bacteria, some of
which are psychrotrophs. Salmonella and E. coli do not comprise psychrotrophs, but in view of their
close relatedness to psychrotrophic members of the Enterobacteriaceae, the question can be raised
whether they can adapt to psychrotrophy. To improve our understanding of the ecology of
psychrotrophic Enterobacteriaceae and their relevance to food stability and safety, we have initiated a
study on the mechanisms of cold adaptation in Serratia plymuthica as a model psychrotroph.
Mutants of S. plymuthica RVH1 that are defective in low temperature growth but that grow normally
at 30°C were created by transposon mutagenesis. Thus far, four mutants showing consistent defective
growth at 4 and 10°C were selected for further analysis. The transposons in these four mutants were
localized in open reading frames that were putatively identified as a 1-acyl-sn-glycerol-3 phosphate
acyltransferase involved in phospholipid synthesis (plsC), a tRNA-specific 2-thiouridylase involved in
post-transcriptional tRNA modification (mnmA), a 2-octaprenylphenol hydroxylase involved in
ubiquinone synthesis (ubiB), and a gene with similarity to polysaccharide pyruvyl transferases
involved in cell wall polysaccharide synthesis. Further analysis is needed to understand how these
genes are implicated in cold adaptation in S. plymuthica RVH1.
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The Maasai people are a nomadic pastoral people from East Africa whose lifestyle centers around
livestock herding, sharing their grazing land with wildlife species. During wildebeest (Connochaetes
taurinus) calving period, nearby cattle can be subject to a fatal lymphoproliferative disease called
malignant catarrhal fever (MCF) which has a high economical impact on pastoralists. The causative
agent of wildebeest-associated MCF is Alcelaphine herpesvirus 1 (AlHV-1), a gammaherpesvirus of
the rhadinovirus genus. In East Africa, 100% of wildebeest are asymptomatically infected by AlHV-1.
Viral agents causing this and other forms of MCF (e.g. Ovine herpesvirus 2) show an asymptomatic
long-life infection in their natural host and a high virulence leading to high mortality when crossspecies transmitted to susceptible hosts.
In order to investigate the viral and cellular transcriptomes induced by AlHV-1 associated MCF, we
developed a custom-designed microarray to simultaneously characterize viral and cellular transcripts
using (i) 17,408 tiling probes targeting each strand of the AlHV-1 genome to identify all known and
unknown transcripts and (ii) 43,603 bovine probes targeting each annotated transcript of the Bos
taurus genome. This microarray design was first used to characterize the replicative viral
transcriptome using Mock- and AlHV-1-infected MDBK cells. This allowed us to identify 73 viral
transcripts and their boundaries of which 23 (31.5%) were previously undescribed. The same design
was then used to characterize the lymphnodes of Mock- and AlHV-1-infected calves. We thus
identified 19 MCF-related viral transcripts including ORF73, of which 8 were previously undescribed
and will be further investigated, as well as 225 differentially expressed (DE) cellular genes. These DE
genes show interesting patterns of up- and down-regulation which shed a new light on the current
knowledge on MCF.
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Microorganisms play an important role in the biogeochemical cycle of elements in Earth’s subsurface.
This study focuses on iron bacteria thriving in freshwater environments where dissolved iron is
available as an energy source (ferruginous springs). The biological and mineralogical composition of
the iron bacterial mats is being investigated in three selected sites in Belgium : The Trô Maret Valley,
near Malmédy, the Helle Valley, near Eupen, and in the Hautrage quarry, near Mons. Samples were
collected on a bimestrial basis over more than a year using diverse methods including an in-house
sampling box. The goal of this study is to assess the factors controlling the development of the mat
and their potential seasonal variations. Samples were analyzed using chemical (FTIR, ICP-MS),
mineralogical (XRD) and biological techniques (DAPI and DGGE). The preliminary results show that
the different sites can be distinguished based on their biodiversity, which is varying according to the
depth in the mat as well. Morphological analysis under the optical microscope suggests that common
iron-oxidizing bacteria such as Galionella and Lepthotrix are ubiquitous in the investigated deposits.
However, among other observed variations, their relative abundance may change with environmental
parameters such as pH and temperature.
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Implementation of an in vitro and in vivo mycological evaluation platform
Caroline Paulussen, Reindert Sleven, Paul Cos, Louis Maes
Laboratory of Microbiology, Parasitlogy and Hygiene, University of Antwerp, Belgium
The occurrence of invasive fungal infections, in particular aspergillosis, has increased
substantially over the past decade [Maertens et al. (2009) Curr Opin Infect Dis. 22:183-190].
This rize is mainly due to the growing population at risk, including AIDS, cancer and
transplantation patients. The overall mortality rate of systemic mycoses amounts up to 50%
[Richardson et al. (2008) CMI 14:5-24]. Hence, the need to improve the therapeutic outcome
of invasive aspergillosis remains quite actual. The most common Aspergillus species that
cause invasive infections are A. fumigatus, A. flavus, A. niger and A. terreus.
Within the frame of an academic-industrial collaboration for novel antifungal drug discovery,
a broad-spectrum and integrated evaluation platform needed to be set up. The implementation
and validation of various in vitro and in vivo assays represented a central part of the initiative.
A broth microdilution method for in vitro susceptibility testing [Espinel-Ingroff et al. (2005)
JCI 43:5243-5246] was adjusted for the different fungal species and validated with a broad set
of relevant reference antifungals. Automation of the test plate production and endpoint
determination increased the throughput and efficiency and lowered the level of bias. When
potent and selective in vitro activity was detected, in vivo confirmation of the antifungal
potential was performed in laboratory rodent models as part of the critical ‘proof-of-concept’
to approximate as close as possible the human disease [Hope & Drusano (2009) CMI 15:602612]. In the mouse model for systemic aspergillosis, infection burdens of liver, spleen and
kidneys combined with survival served as an ‘overall activity’ parameter compared to
untreated controls. The animal models are not only crucial to determine the pharmacodynamic
profile of novel antifungal drugs, but also allow to study in detail the pathogenesis and
virulence of clinical isolates.
References:
Maertens J. et al.. (2009). New therapies for fungal pneumonia. Curr Opin Infect Dis. 22:183-190.
Richardson M. and Lass-Flörl C. (2008). Changing epidemiology of systemic fungal infections.
Clinical Microbiology and infection, 14: 5-24.
Espinel-Ingroff A. et al.. (2005). Quality control and reference guidelines for CLSI broth
microdilution susceptibility method (M38-A document) for amphotericin B, itraconazole,
posaconazole and voriconazole. Journal of Clinical Microbiology, 43: 5243-5246.
Hope W.W. and Drusano G.L. (2009). Antifungal pharmacokinetics and pharmacodynamics: bridging
from the bench to bedside. Clinical Microbiology and Infection, 15, 602-612.
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The subfamily of Alphaherpesviruses is the largest subfamily of Herpesviruses. Human
alphaherpesviruses include the Herpes Simplex Virus (HSV) and Varicella Zoster Virus (VZV). The
porcine Pseudorabies Virus (PRV) is closely related to HSV and VZV, and PRV is commonly used as
a study model to investigate conserved aspects of alphaherpesvirus biology (Pomeranz et al., 2005, J
Virol).
Alphaherpesviruses have been shown to interfere with signaling in T lymphocytes (Sloan et al., 2006,
J Immunol). The mechanisms used by alphaherpesviruses to modulate T-cell responses remain largely
unknown. Pseudorabies virus (PRV) glycoprotein E (gE) is an important mediator of virulence and
viral spread. We previously showed that gE behaves to some extent like an immune receptor. Indeed,
like immune receptors, it contains an ITAM (immune receptor tyrosine activation motif)-like domain
that can be phosphorylated upon antibody crosslinking (Desplanques et al., 2007, Virology). Hence,
gE expression may potentially result in aberrant signaling in infected leukocytes.
The aim of the current study was to evaluate whether gE indeed affects signaling in T cells, focusing
on the MAP kinase ERK 1/2. Jurkat T cells inoculated with PRV wild type (WT) showed an increase
in ERK 1/2 phosphorylation when compared to mock-infected cells. To investigate the involvement of
gE in this process, two mutant viruses were used: PRV 91 (ΔgE) (Card et al., 1992, J Virol) and PRV
107 (gEΔcytoplasmic domain)(Tirabassi and Enquist, 1998, J Virol). PRV 91 (lacks gE) was unable to
induce ERK 1/2 phosphorylation, indicating that gE is required for ERK 1/2 phosphorylation.
Unexpectedly, infection with PRV 107 (lacking the cytoplasmic domain of gE) resulted in ERK 1/2
phosphorylation equivalent to WT PRV infection. These results show that during PRV infection of
Jurkat T cells, gE is required to induce ERK 1/2 phosphorylation but not through its cytoplasmic
domain.
In further support that the extracellular domain of PRV gE is responsible for triggering ERK 1/2
phosphorylation in Jurkat T cells, addition of recombinant gE protein (10 μg/ml per 106) to Jurkat T
cells was sufficient to induce ERK 1/2 phosphorylation within 2 min post addition. Similarly,
stimulation of porcine primary T lymphocytes with recombinant gE protein (100 μg/ml per 107)
showed an increase in ERK 1/2 activation at 5 min post stimulation, corroborating the results observed
in Jurkat T-cells.
We observed that gE-mediated ERK 1/2 signaling affects T cell-mediated production of the antiinflammatory cytokine IL10. Infection with PRV 91 (lacks gE) led to a significant decrease in IL10
levels in relation to PRV WT infection.
In conclusion, PRV induces ERK 1/2 phosphorylation through the extracellular domain of its gE
protein, which appears to affect IL10 production. These results may point to a new immune evasion
strategy of the virus. Currently, we are further investigating the molecular mechanism of gE-induced
ERK 1/2 phosphorylation.
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A major difficulty in the prevention and treatment of Salmonella infections is the fact that Salmonella
is able to form biofilms on various biotic and abiotic surfaces. Within these biofilms, Salmonella is
protected against i.a.. antibiotics and the host immune system. As such, biofilm formation is an
important survival strategy of Salmonella, both in- and outside the host. Therefore, the prevention
and/or eradication of these biofilms could be an effective way to limit the spread, and prevent
infections of Salmonella.
To identify new Salmonella biofilm inhibitors we conducted a high-throughput screening of > 20.000
small molecules, in search of Salmonella biofilm inhibitors which are active at a temperature ranging
from 16 °C to 37 °C, and therefore have potential to be used both in- and outside the host.
Additionally we aim to identify compounds that specifically inhibit the biofilm formation, but do not
kill the bacteria in order to prevent or slow down the development of resistance to these compounds.
We identified 144 (0.72 %) possible biofilm inhibitors. Subsequently, the dose-response relationship
of these ‘hits’ was determined, as well as the effect of the compounds on the planktonic growth of
Salmonella, using a ‘bioscreen’ (Labsystems). The compounds with maximum biofilm inhibitory
activity and minimal effect on planktonic growth were studied further, both with respect to prevention
and eradication of biofilms from Salmonella Typhimurium and Pseudomonas aeruginosa, at different
temperatures (16 °C, 25 °C, 30 °C and 37 °C). Using these results we identified 11 compound classes,
from which analogues were purchased (± 20 analogues/family resulting in a library of 227 analogues).
Using these analogues an early “structure-activity relationship” was delineated, to select and optimize
the most potent compounds.
Of the most interesting compounds the ‘mode of action’ will be determined using amongst others
reporter gene fusions. Therefore we created a library of 81 GFP promoter fusions of important
Salmonella biofilm genes, selected out of literature and in-house tests (Steenackers and Hermans et
al., in press). This way we can quickly (semi-high throughput) identify the effect of the compounds on
specific biofilm-related processes. One of the advantages of using reporter-fusions is that it is cheap,
fast and easy to use and thus can be conducted for several compounds. This will yield valuable
knowledge about the ‘mode of action’ of our compounds, and will also be used to select a compound
class for more extensive studies using microarray analyses and mutant libraries.

Reference:
Steenackers, H.P.L.#, Hermans, K.#, Vanderleyden, J., De Keersmaecker, S.C.J. 2011. Salmonella
Biofilms: an Overview on Occurrence, Structure, Regulation and Eradication. Food Res Int. In press,
doi:10.1016/j.foodres.2011.01.038. # Equal contribution.
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The worldwide industrialization has led to the introduction of a huge quantity of trace metals into the
environment. These contaminants, for the most part, arrive in water and finally, accumulates in
sediments. Under such harsh conditions, bacteria have adapted to survive by developing mechanisms
of defense [Nies (2003) FEMS Microbiol. Rev. 27: 313:339]. Many genes, mainly located on
plasmids, encode specific resistance to a variety of metal ions [Diels et al. (1994) J. Ind. Microbiol.
14:142-153]). The quantification of such specific genes can give an idea of the resistance of the whole
bacterial community. To this end, we focused on sediment samples of 2 metal-contaminated sites: the
station 130 is in the North Sea, in front of Ostende and the other site is located at the former plant
MetalEurop, along the Deûle River [Lesven et al. (2009) Water Air Soil Pollut. 198:31-44]. Chemical
characterizations clearly indicate a higher contamination level in MetalEurop: 38.13 mg/kg, 99.99
mg/kg, 3218.27 mg/kg in MetalEurop and 0.57 mg/kg, 9.41 mg/kg and 78.8mg/kg in station 130 for
the total metal concentrations of respectively cadmium, copper and zinc. Such values are referred as
critical because it are respectively about 76, 5 and 42 times higher than background values [Agence de
l’eau Artois Picardie]. Despite those concentrations, the pollution in MetalEurop is also problematic
because of the high quantity of bioavailable metals, assessed by the first two steps of a sequential
extraction: 65% of cadmium, 12% of copper, 63% of lead and 35% of zinc are considered as
bioavailable.
According to these chemical results, we supposed that the resistance mechanisms should be more
developed in the bacterial community of MetalEurop with a higher quantity of resistance genes. To
this end, we designed specific primers and elaborate corresponding standards to quantify in QPCR
czcA, czcC (both involved in the resistance of cadmium, zinc and cobalt) and copA (which participates
to the efflux of copper). As we expected, the copy numbers of the three genes were higher in
MetalEurop. For example, the czcA gene reached 2.23 107 copies/µg DNA in MetalEurop and 1.09 104
copies/µg DNA in the station 130.
To better understand the resistance in these contaminated sites and the actors involved, we also
assessed the microbial diversity by sequencing. In the oxic sediments of MetalEurop, γ-Proteobacteria
are majoritary (43%), followed by Bacteroidetes (23%). This is also the case for the station 130 with
33% of γ-Proteobacteria and 29% of Bacteroidetes. The sequencing indicates that, despite the high
contamination level, the diversity remains high in MetalEurop with 10 bacterial groups (compared to 8
bacterial groups in the station 130).
These results demonstrate the great ability of bacterial communities to adapt in extreme environments,
and specifically in highly contaminated sediments by the increase of resistance genes.
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Porcine circovirus type 1 (PCV1) has been described as a non-cytopathic contaminant of the PK-15
cell line. Several experimental infections with PCV1 failed to reproduce disease in pigs Tischer et al
(1986) Arch. Virol. 91: 271-276; Allan et al (1995) Vet. Microbiol. 44: 49-64. Therefore, PCV1 is
generally accepted as non-pathogenic to pigs. To our knowledge, nothing is known about the outcome
of PCV1 infections in porcine foetuses. This was examined in the present study. Nine foetuses from
three sows were inoculated at 55 days of gestation Saha et al (2010) Vet. Microbiol. 145: 62-68:
three with 104.3 TCID50 of the PCV1 cell culture strain ATCC-CCL33 Tischer et al (1986) Arch.
Virol. 91: 271-276, three with 104.3 TCID50 of the PCV1 field strain 3384 Allan et al (1995) Vet.
Microbiol. 44: 49-64 and three with cell culture medium (mock-inoculated). At 21 days postinoculation, all 6 PCV1-inoculated and all 3 mock-inoculated foetuses had a normal external
appearance. Microscopic lesions characterized by severe haemorrhages were observed in the lungs of
two foetuses inoculated with CCL33. High PCV1 titres (up to 104.7 TCID50/g tissue) were found in the
lungs of the CCL33-inoculated foetuses. All other organs of the CCL33-inoculated foetuses and all the
organs of the 3384-inoculated foetuses were negative (<101.7 TCID50/g tissue) by virus titration.
PCV1-positive cells (up to 121 cells / 10 mm2 in CCL33-inoculated foetuses and up to 13 cells / 10
mm2 in 3384-inoculated foetuses) were found in the heart, lungs, spleen, liver, thymus and tonsils.
From this study, it can be concluded that cell culture PCV1 can replicate efficiently and produce
pathology in the lungs of porcine foetuses inoculated at 55 days of foetal life.
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Porcine circovirus type 2 (PCV2) strains have been classified into two major genotypes (PCV2a and
PCV2b) and 8 genetic clusters: 1A to 1C (PCV2b) and 2A to 2E (PCV2a) Olvera et al (2007)
Virology 357: 175-185. To date, no studies have been performed to antigenically subtype PCV2
strains enclosing eight PCV2 clusters. The present study aimed to antigenically subtype PCV2 strains
using monoclonal antibodies (mAbs). Fourteen PCV2 strains representative for eight clusters were
tested with 20 mAbs (fifteen of them were generated against PCV2a strain Stoon-1010 and 5 of them
against PCV2b strain 1147) in immunoperoxidase monolayer assays Lefebvre et al (2008) J. Gen.
Virol. 89: 74-86. Four mAbs reacted to all 14 PCV2 strains and one mAb reacted with all strains
except for a 2C strain. One mAb reacted with all PCV2a strains, except for a 2C strain and one mAb
reacted with all PCV2b strains, except for a 1C strain. Nine mAbs reacted with the strains of 1A/1B
(PCV2b), 2A and 2E (PCV2a). Three mAbs only reacted with the strains of 2A and 2E (PCV2a). One
mAb reacted specifically with the strains of 1A/1B (PCV2b). This suggests that discrete antigenic
differences exist between different PCV2 genetic clusters and that these clusters can be discriminated
by the use of a panel of universal and cluster-specific mAbs. These findings may be helpful in the
development of diagnostic tests.
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Influenza is responsible for circa half a million deaths and three to five million severely ill subjects,
yearly. Influenza vaccines are assumed to protect by raising antibodies that bind and potentially
neutralize hemagglutinin (HA) and neuraminidase (NA), on the surface of the virion thereby
preventing further infection. However, due to sequence drift or even complete shift of the HA and NA
genes, the virus is able to escape neutralizing immunity raised by vaccination in a previous season
which can lead to an epidemic or pandemic, respectively. It has been shown before in both animals
and humans that infection with a seasonal influenza virus correlates with protection against a
subsequent infection with a heterotypic or heterologous virus, and that this heterosubtypic immunity
(HSI) very often is accompanied by the activation of an antiviral T-cell response in mice and humans.
However, vaccination with licensed inactivated vaccines protects against a homologous infection but
also impairs the induction of cellular HSI. We here demonstrate that Matrix 2 protein ectodomain
(M2e)-based vaccines not only protect against influenza A virus challenge but also allow the induction
of cellular HSI. In a BALB/c mouse model vaccination with a recombinant M2e-virus like particle
(M2e-VLP) strongly reduced morbidity and virus replication after a sublethal infection with a seasonal
strain (H1N1 or H3N2) and protects from mortality following a lethal challenge with a pandemic
strain (H3N3 or the 2009 pandemic H1N1). Vaccination with whole inactivated virus (WIV) also
protected mice against the homologous sublethal infection with a seasonal strain but failed to protect
against a subsequent lethal heterologous pandemic challenge. Inducible BALT formation was
observed by microscopy in naïve and control VLP vaccinated mice but not in WIV and to a lesser
extent in M2e-VLP immune mice following their recovery from infection with pandemic virus. Flow
cytometric quantification of GL7+ B-cells confirms that iBALT was present in M2e-VLP immune
mice, be it to a lower extent as in PBS- or VLP-vaccinated mice, but more than in WIV-vaccinated
mice. Vaccination with M2e-VLP, similar to naïve but not WIV-vaccinated mice, followed by a
sublethal infection with seasonal virus resulted in the induction of a qualitative and functional cellular
immune response directed against HA and NP-derived CTL epitopes as demonstrated by intracellular
cytokine staining, pentamer staining and in vivo target cell killing. We hereby showed that, contrary to
vaccination with WIV, vaccination with M2e-VLP universal vaccine does not only protect against
challenge with viruses from different subtypes, but also permits the induction of cross-reactive cellular
immunity induced by encounters with influenza virus.
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Global regulators allow rapid and coordinated responses to environmental changes and/or
modifications inside the bacterial cell. In E. coli, the global regulator CsrA (carbon storage regulator
A) regulates central carbon metabolism, mobility and biofilm formation. CsrA regulates gene
expression at the post-transcriptional level either positively or negatively by affecting mRNA stability
of target genes. In E. coli, csrA appears to be essential for growth due to an imbalance of carbon
fluxes. In E. coli K-12, we have shown that the csrA deletion affects cell growth and viability,
especially during stationary phase. The csrA deletion mutant suffers from metabolic stress as it shows
a constitutive ‘hexose-phosphate stress’ response as well as a constitutive production of cAMP (4-fold
increase as compared to the wild-type strain), even in the presence of glucose. The csrA deletion also
causes a mucoid phenotype due to an overexpression of the cps operon, responsible for capsular
polysaccharides production. In addition, we observed that rapid selection of compensatory mutants
occurs, confirming the essentiality of the csrA gene.
As the uropathogenic strain E. coli CFT073 presents some differences in the preferential utilization of
central carbon metabolism pathways as compared to E. coli K-12, we constructed a csrA deletion in
CFT073 to compare its phenotype to that of the K-12 strain.
Deletion of the csrA gene in this strain also affects cell growth and viability. Moreover, we have
shown that the csrA deletion mutant is phenotypically unstable and evolves quickly. Indeed, we have
shown by experimental evolution assays that selection of compensatory mutants occurs quickly (8
days of culture in LB medium), as shown by evolution of colony morphology on plates. Evolved
mutants are in the process of being characterized and complete genomes will be sequenced. These
experiments will allow us to see evolution in action and are particularly interesting to perform with the
DcsrA mutant as CsrA is a key regulator that controls a large variety of pathways.
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Lysine biosynthesis occurs in two ways: (i) the diaminopimelate (DAP) pathway found in bacteria,
plants, and algae and (ii) theα-aminoadipate (AAA) pathway, which was supposed to be almost
exclusive to fungi. However, thermophilic bacteria such as Themus thermophilus utilize a modified
AAA pathway [Kobashi et al. (1999) J. Bacteriol. 181:1713-1718] that seems to exist also in
hyperthermoacidophilic archaea belonging to the genus Sulfolobus. In Sulfolobus solfataricus the
lysine biosynthetic genes are organised in two successive operons lysYZM and lysWXJK, of which
only the latter was shown to be a target for LysM [Brinkman et al. (2002) J. Biol. Chem. 277:2953729549].
To identify all possible binding sites for LysM on the Sulfolobus solfataricus genome in the absence
and in the presence of 5 mM lysine in the growth medium, a nanobody-based ChIP-chip experiment
(chromatin immunoprecipitation followed by array hybridization) was carried out. Newly identified
binding sites, such as the promoter region of genes leuA-2 and gltB (involved in the amino acid
biosynthesis), were validated with in vitro binding assays and the precise location of the binding sites
was identified with “in gel” cupper-phenanthroline footprinting of the complexes. The 16 bp long
binding site for LysM in the leuA-2 control region is located 45 bp upstream of the transcription start
site. However, the LysM target site in the gltB control region is located 12 bp upstream of the start
codon and covers the potential TATA box and BRE promoter elements. Therefore, LysM might act as a
repressor of gltB transcription rather than as an activator as expected for the lysWXJK operon and the
leuA-2 gene. This hypothesis will be further tested with in vitro transcription assays.
To further study the co-factor specificity of LysM, in vitro binding assays were performed in the
presence of the 20 L-amino acids at various concentrations. Lysine showed the strongest negative
effect on LysM binding, but also arginine, glutamine, isoleucine, leucine, methionine and valine had a
negative effect on DNA binding at physiologically relevant concentrations. Furthermore, also Lhomoarginine and D-lysine and to a smaller extent canavanine and citrulline also exhibited a negative
effect, hence emphasising the importance of the length of the amino acid side chain in co-factor
specificity.
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Global regulators allow rapid and coordinated responses to environmental changes and/or
modifications inside the bacterial cell. Global regulators act at each level of gene expression control
(transcription, translation and protein stability). In E. coli, the CsrA global regulator (carbon storage
regulator A) regulates central carbon fluxes, mobility and biofilm formation and acts at the posttranscriptional level either positively either negatively by affecting the stability of target mRNAs. For
example, the glgCAP transcript (glycogen biosynthesis) which contains as much as 4 CsrA-binding
sites, is negatively regulated by CsrA. As a result, a csrA::kan mutant accumulates large amount of
glycogen. Expression of global regulators is often tightly regulated. csrA expression is known to be
regulated at the transcriptional level by RpoS. Moreover, CsrA activity is negatively regulated by two
non-coding RNAs called CsrB and CsrC. These ncRNAs are composed of multiple CsrA binding sites
and in vitro results show that CsrA binds to these ncRNAs. Therefore, it was proposed that CsrB and
CsrC act by sequestering CsrA. The objective of this work is to get insights into the negative
regulation of CsrA by the ncRNAs. Our attention focused on the TldD and TldE proteins since it was
suggested previously that these proteins were somehow linked to the activity of CsrA (Murayama et
al., 1996).
These homologous proteins of unknown function are widespread in the bacterial kingdom although
their function remains totally uncharacterized. In order to visualize the CsrA protein, a FLAG tag was
added either at the N- or C-terminus of CsrA. These two proteins behaved differently in
complementation experiments, suggesting that the FLAG interferes with CsrA activity and/or stability.
By western-blot experiments, we showed that the FLAG-CsrA protein is unstable in absence of the
TldD and TldE proteins and that this degradation is mediated by the ATP-dependent Lon protease.
However, the CsrA-FLAG protein was stable in the different strains. We therefore obtained
antibodies against the native CsrA. Interestingly, the FLAG-CsrA behaves like the native CsrA,
indicating that blocking the C-terminus of CsrA affects its regulation by TldD, TldE and Lon. Our data
show that TldD and TldE protect CsrA against Lon degradation, suggesting that these proteins could
act as chaperone. We also show that the tldD and/or tldE mutant strains accumulate glycogen
(although less than the csrA mutant strain) and that this accumulation is reduced to the wild-type level
in a lon::tet mutant. The amount of the glgCAP mRNA varies accordingly in the different strains.
Finally, to exclude any indirect effect, using a glgCAP mRNA variant mutated for 1 CsrA-binding site,
we showed that expression of this mutant lead to glycogen accumulation (3-fold) as compared to the
wild-type glgCAP mRNA both in the wild-type and in the tldD and/or tldE mutant strains, showing
that the effect of tldD and tldE on glycogen accumulation is CsrA-dependent and thereby confirming
that TldD and TldE regulate CsrA activity.
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Bacteria from the Bacillus genus are ubiquitous in the environment and include both opportunists
and pathogens, as those found in the Bacillus cereus group. They contribute to the bacterial
communities found in confined habitats, such as those of the Antarctic Concordia station and the
International Space Station (ISS), where bacterial ecology is modified by specific parameters like
humidity, condensation or accumulation of biological residues. In a context of crew health and
planetary protection, it is necessary to monitor bacterial contamination and adaptation inside confined
stations designed for the exploration of new environments.
In this study, bacilli from the Concordia and the ISS stations were characterized in terms of
virulence and DNA transfer potentials. No striking virulence features such as antibiotic resistances or
toxin production was detected. The presence of extremophilic bacteria showed how difficult it is to
prevent contamination of new environments. The analysis of the extrachromosomal gene pool
revealed the presence of at least one plasmid in most strains. Some plasmids from members of the B.
cereus group exhibited replicons related to the Bacillus anthracis pXO1 and pXO2 virulence plasmids.
Importantly, the clonal dispersion of a B. cereus s.l. isolate harbouring a pXO1-like replicon plasmid
(~ 200 kb) was demonstrated in the Concordia station. Finally, the presence of a conjugative element
in another B. cereus s.l. isolate, able to mobilize and retromobilize (i.e. capture) small plasmids, as
well as the ability of several strains to exchange foreign DNA by conjugation, indicated that horizontal
transfer potentially contribute to bacterial adaptation in confined habitats.
These results suggest that although the virulence potential and the genetic variability of the bacilli
appear to be low in confined habitats, the potential of gene exchange could contribute to the adaptation
of these bacteria to the specific environment created by the confinement conditions.
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Burkholderia cepacia complex (Bcc) bacteria are opportunistic pathogens which can cause severe lung
infections in cystic fibrosis patients. These organisms are difficult to eradicate because of their innate
resistance and their capacity to form biofilms. Although not yet described in Bcc bacteria, persister
cells, cells that have entered a dormant multidrug-tolerant state, are also thought to be responsible for
the recalcitrance of infections. The aim of this study was to quantify persisters in Burkholderia
cenocepacia J2315 biofilms and to elucidate a possible mechanism leading to persistence. After
treatment with high doses of tobramycin approximately 0.1% of the sessile cells survived; these were
designated as persisters. Afterwards microarray analysis, followed by a confirmation by qPCR was
performed to identify mechanisms of persistence. Several genes involved in the production of ROS
were downregulated and isocitrate lyase (ICL), part of the glyoxylate shunt, was upregulated in these
persisters. This suggests that when tobramycin induces intracellular oxidative stress, persisters survive
because they minimize the production of ROS. The induction of ROS by tobramycin was confirmed
by staining treated and untreated biofims with the ROS-specific fluorescent dye DCHFDA, followed
by quantification of labeled cells by flow cytometry. To confirm the importance of ICL for
persistence, we determined the number of persisters in different Bcc biofilms grown in the presence of
itaconate or 3 nitro-propionate, ICL inhibitors. Although persisters are known to shut down cellular
activity and most strategies focus on reawaking persisters for efficient killing, we found that inhibition
of ICL reduced the number of persister cells, indicating that ICL could be a potential therapeutic
target.
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The introduction of an endotracheal tube (ET) into the airways and its subsequent bacterial
colonization are major risk factors to develop ventilator-associated pneumonia (VAP).
To obtain a more complete overview of the bacterial diversity in biofilms formed in the lumen of the
ET, we used a culture-dependent and culture-independent approach. In the culture-dependent
approach, selective growth media, 16S rRNA gene sequencing, multiplex PCR and biochemical
methods were used to identify the bacteria. In addition, antibiotic resistance of the bacteria was
determined. The culture-independent approach was based on the generation of a 16S rRNA clone
library and pyrosequencing.
In total, 556 isolates were obtained using selective growth media. The majority of the Gram-positive
bacteria was identified as Staphylococcus sp. including S. aureus, S. epidermidis, S. hominis and S.
haemolyticus. Also, Micrococcus luteus was present. Also, lactic acid bacteria, coryneforms, Bacillus
sp. and Streptomyces sp. were identified in ET biofilms. Pseudomonas sp. and Enterobacteriaceae
were the dominant groups among the Gram-negative bacteria. Sixty-five isolates were identified as
Candida sp.
The results of the clone libraries confirmed the culture-dependent identification results. However, the
‘normal’ oral flora was detected by pyrosequencing analysis. In order to study the microbial diversity
of endotracheal tube biofilms, a combination of methods is recommended.
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Methicillin resistance in staphylococci is encoded by mecA, a gene carried within a chromosomelocated mobile genetic element called staphylococcal cassette chromosome mec (SCCmec). Until now,
the prevalence, species diversity and characteristics of methicillin-resistant non-Staphylococcus aureus
staphylococci (MRNAS) in animals has been poorly investigated, even though it has been suggested
that MRNAS might function as a reservoir for SCCmec. In this study, we determined the occurrence,
antimicrobial resistance profiles and SCCmec-types of MRNAS species in veal calves (VC), dairy
cows (DC) and beef cows (BC). MRNAS were isolated from nasal swabs collected from 150 VC from
15 farms (VCF), 100 DC from 10 farms (DCF) and 100 BC from 10 farms (BCF). Identification was
done with a 16S rRNA-mecA-nuc PCR and tDNA intergenic spacer PCR or rpoB gene sequencing.
Antimicrobial resistance was determined by broth microdilution (Sensititre EUST plates; Trek
Diagnostics Systems, East Grinstead, England). The SCCmec types were identified by multiplex PCR.
A higher occurrence of MRNAS was found in VC (11.8%) than in DC and BC (5.2% and 7.6%,
respectively). Almost one third (30.7%) of all VC and 100% of VCF were positive for MRNAS, as
opposed to 12% of DC and 30% of DCF, and 24% of BC and 70% of BCF. In all three bovine
populations, staphylococci of the Staphylococcus sciuri group (S. sciuri, S. fleurettii or S. lentus)
predominated. Additional antimicrobial resistances were particularly present in VC strains and
resistance to antimicrobials of all different classes except glycopeptides was found. Most SCCmec
cassettes were type III or non-typeable with the method used. In conclusion, MRNAS appear to be
more present in veal calves compared to adult bovines. Since the SCCmec types found in livestockassociated methicillin-resistant S. aureus (LA-MRSA) are most often type IVa and V, the SCCmec
cassettes predominating in bovine MRNAS differ from the ones found in LA-MRSA. However,
MRNAS in bovines could function as a reservoir for a number of other resistance determinants.
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Pesticides are used in agriculture for decades but pose a problem as surface water and drinking water
pollutants. On the other hand, it became clear that microorganisms can adapt to cope with xenobiotic
organic pollutants such as pesticides and even have evolved metabolic pathways to use them as a
source of carbon, other nutrients or energy.
From the first half of the 20th century on, many rivers in the Western world have been straightened to
increase the expanse of drained arable land. However, as a consequence, problems arose associated
with flooding of downstream urban areas. The past 20 years, there has been a trend to reinstall a
river’s original course either spontaneously or by mechanical intervention, a manipulation which often
results into the reestablishment of wetlands. Riparian wetlands, including controlled flooding areas,
provide a large interaction area between surface water and soil. Several research groups found that
such wetlands can play an important role in mitigating nitrate pollution into the river since they
provide ideal conditions for activity of nitrate reducing soil microbial populations. However, not only
nutrients such as nitrate and phosphate, but also pesticides might end up in wetland ecosystems
through runoff, drainage or drift from an agricultural field or by flooding. Mitigation of pesticide
pollution in wetlands has been mainly studied for pesticides that adsorb strongly to soil. Less is known
about the behavior of moderately sorbing pesticides. In this study, we investigated the degradation of
the moderately sorbing herbicides MCPA and isoproturon (IPU) in wetlands and examined whether
season bound changes in weather conditions (i.e. a freezing period and a drought period) can affect
degradation.
We focused on wetland soils from a floodplain of the Odense River (Denmark) and of the Melsterbeek
(Sint-Truiden, Belgium), which were found to contain the microbial capacity to mineralize MCPA and
IPU, respectively. In a controlled laboratory microcosm system a layer of sediment sampled from the
wetlands was overlaid by a stagnant layer of surface water. When stable oxygen concentration and
redox profiles had established in the microcosms, 14C-labelled MCPA or IPU were added to the water
phase in order to reach environmentally relevant concentrations of approximately 2 µg/l. This was
done repeatedly after sequential periods of drying or freezing. The 14CO2 formed by microbial
mineralization of the pesticides was quantified in order to get a picture of the mineralization of MCPA
and IPU under flooded conditions before and after periods of seasonal disturbances. It was
hypothesized that pesticide degrading microbial populations may decay or shift in composition due to
(sequential) drying or freezing. Although mineralizers of either MCPA or IPU survived both a
freezing period and a drying period, the mineralization of MCPA and IPU occurred slower and to a
lower extend compared to the control series that were incubated at 20°C in wet conditions. The
populations that underwent freezing or drying may have drastically reduced in size, which is indicated
by a sudden increase of 14CO2 released from the system right after freezing or drying. The latter can be
explained by the fact that a fraction of the 14C that originates from the pesticides was incorporated into
the microbial biomass. Subsequently, this built-in 14C was released after decay of the biomass due to
freezing or drying.
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The multi-resistant bacterium Cupriavidus metallidurans harbours a cluster of copper-induced
resistance genes on its plasmid pMOL30. The core genes of this plasmid cluster, copABCD, and two
genes, copRS, encoding a two components regulation system, are duplicated on chromosome 2 of the
organism. On the plasmid, 15 cop genes of unknown function surround the copABCD module.
We have purified the two response regulators CopR and studied their binding to possible regulatory
regions within the cop clusters. There are indications that both regulators are directly involved in the
regulation of copABCD. No CopR binding sites were found at the other intergenic regions of the cop
cluster. This suggests that there are alternative ways, still to be unravelled, for the induction by copper.
Moreover, oxygenation levels modulate the amount of some periplasmic Cop proteins, for instance
two cytochrome c-type proteins (CopJ, CopT) and a cupredoxin (CopI). This complex network of
regulation suggests that some of the cop genes play their role only in specific physiological conditions.
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High pressure (HP) is an interesting physical stress factor that dominates a number of natural
microbial habitats (e.g. deep sea and sediments) and is also used by modern food industry to inactivate
microorganisms. While the exact reasons behind HP mediated adaptation or killing of microorganisms
remain largely cryptic, it has previously been established that basal resistance to HP shock tends to
vary greatly between and even within mesophilic species. Moreover, HP resistance can be
straightforwardly acquired by Escherichia coli when this trait is specifically selected for [1,2].
In this study, we elaborate on our interest in microbial HP resistance, and examine (i) in which
bacteria HP resistance can emerge, (ii) the extent to which HP resistance can evolve in vegetative
cells, and (iii) the actual stability of the HP resistance trait in absence of any selection.
Interestingly, we found that not all of the examined bacterial species harbour the same intrinsic
capacity to evolve extreme HP resistance, indicating that only a specific genetic make-up might
sustain the development of this trait. Furthermore, using specialized equipment, we could select for
bacterial mutants that are able to actually survive GPa pressures, which has important implications for
the way living systems can deal with this stress and the possible extent of deep biosphere
microbiology [3]. Finally, we observed that none of the obtained HP resistant mutants display obvious
signs of fitness loss, and that the HP resistance trait can persist for many generations in the absence of
HP stress.
1. Hauben et al. (1997). Appl. Environ. Microbiol. 63:945.
2. Aertsen et al. (2004). Appl. Environ. Microbiol. 70:2660.
3. Vanlint et al. (2011). mBio 2:e00130-10
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Protein-DNA binding constants are classically determined from Electrophoretic Mobility Shift Assays
(EMSAs) by curve fitting of band densities. As such, the noise is implicitly assumed to follow a
Gaussian distribution. However, throughout the study of the variability of binding constants within
almost a hundred EMSA samples, we identified 4 major non-Gaussian error sources: saturation of the
autoradiographic film, non-uniformity of the background noise, smear due to complex dissociation or
denaturation of double-stranded DNA, and technical errors such as pipetting inaccuracies. 'EMSA
analyzer' is a software tool that calculates a chosen stepwise equilibrium constant for each migration
lane, estimates the errors, and thereby helps the user to optimize experimental parameters and to
choose the best lanes for estimating an average equilibrium constant. This process can reduce the
inaccuracy of the equilibrium constant from about a factor of 2 to about 20%, an improvement that
further enables the determination of cooperative binding constants. The software will soon be made
available with a free academic license via the website http://micr.vub.ac.be/EMSAanalyzer.
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Alphaherpesviruses are a subfamily of the herpesviruses containing closely related human and animal
pathogens, including human herpes simplex virus (HSV-1) and porcine pseudorabies virus (PRV). An
important effector mechanism of interferon (IFN) against viral infections consists of PKR-mediated
phosphorylation of translation initiation factor eIF2α, resulting in shutdown of translation, and thereby
inhibition of the production of infectious virus. We previously showed that the porcine
alphaherpesvirus pseudorabies virus (PRV) efficiently inhibits IFNα-mediated phosphorylation of
eIF2α in the 50B11 sensory neuronal cell line (Van Opdenbosch et al., 2011, Vet Mic). Inhibition of
eIF2α phosphorylation has been reported earlier for HSV-1 through its ICP34.5 protein (Chou et al.,
1995, PNAS, He et al., 1997, PNAS). PRV however does not encode an ICP34.5 ortholog. The aim of
the current study was to explore how PRV affects phosphorylation of eIF2α in 50B11 cells.
Thapsigargin is a sarco/endoplasmic reticulum Ca2+ ATPase inhibitor that induces eIF2α
phosphorylation through activation of the PERK kinase. PRV not only counteracted IFNα-induced but
also thapsigargin-induced eIF2α phosphorylation in 50B11 cells. To determine at which stage of
infection dephosphorylation occurs, cycloheximide and phosphonoacetic acid (PAA) assays were
performed and showed that de novo expression of one or more (immediate) early viral protein(s) was
required for inhibition of eIF2α phosphorylation. A time-course of infection confirmed these findings
as dephosphorylation of eIF2α was completed within 2hpi, a time point when only immediateearly/early genes are expressed. PRV encodes only one immediate-early protein, IE180, the ortholog
of HSV ICP4. A combinational treatment of 50B11 cells with cycloheximide and actinomycin D
allowed the sole expression of IE180 protein in PRV-infected cells (Ambagala et al., 2000, J
Immunol). This was sufficient to obtain a substantial reduction in thapsigargin-induced eIF2α
phosphorylation, indicative for an involvement of IE180 in this process. In support of this, transfection
of 50B11 cells with IE180 counteracted phosphorylation of eIF2α. These data were confirmed in
porcine ST cells.
PRV also potently reduced basal levels of eIF2α phosphorylation in 50B11 and ST cells, indicating
that PRV actively dephosphorylates eIF2α rather than preventing its phosphorylation. Since the virus
does not encode a viral phosphatase, a cellular phosphatase must be involved. By using inhibitors for
PP1 and PP2, both able to dephosphorylate eIF2α, we showed that PP1, but not PP2, is at least partly
involved. Exactly how IE180 causes PP1-mediated eIF2 dephosphorylation is not yet clear, although
we did find that IE180 does not act through upregulation of the expression of PP1 or the PP1associated protein GADD34.
In conclusions, these data reveal the involvement of the PRV immediate-early protein IE180 in
counteracting phosphorylation of the translation initiation factor eIF2α.
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Sulfolobus acidocaldarius is a hyperthermoacidophile with an optimal growth temperature of 75-80°C
and pH of 2-3. This archaeon is a model organism of the aerobic crenarchaeota, one of the largest
archaeal phyla, because of its known genome sequence, genetic stability and recently developed
genetic and molecular biology tools, such as gene knock-out techniques and shuttle vectors.
For the survival and fitness of these microorganisms, it is crucial that they can respond and adapt to
environmental changes, mainly by regulation of gene expression. The family of the Lrp-like (Leucineresponsive Regulatory Protein) transcriptional regulators is one of the most abundant families of
transcriptional regulators in archaea and bacteria (1). These regulators are either specific or global and
may have different effects, depending on the targets and/or the presence of a suitable cofactor.
Bacterial Lrp-like proteins are generally involved in the regulation of the amino acid metabolism, but
the archaeal regulators are also involved in the regulation of central metabolic processes.
Sa-Lrp binds to the control region of its own gene with a higher binding affinity in the presence of Lglutamine. This effect is specific since none of the other amino acids, affected the DNA-binding
affinity. Moreover, glutamine also enhances the in vitro binding specificity of Sa-Lrp approximately
13 times.
In situ phenantroline-Cu footprinting revealed the existence of two discrete regions of protection upon
binding of Sa-Lrp to the glutamate synthase promoter region. These are approximately 20 base pairs
long AT-rich regions separated by a short GC-stretch of 4 base pairs. Base removal (missing contact)
was used to identify the bases critical for Sa-Lrp binding. Sparing depyrimidation revealed strong and
weak effects of particular residues on both strands.
Several potential target genes of Sa-Lrp were investigated by in vitro binding (EMSAs). Because Lglutamine plays a crucial role in the in vitro binding, target genes involved in nitrogen metabolism
were chosen for EMSAs. Binding of Sa-Lrp to the control region of 3 genes annotated as glutamine
synthetase, glutamate synthase (GOGAT) and glutamate dehydrogenase showed strong glutaminedependent binding of Sa-Lrp. These results suggest that Sa-Lrp might act as an important
transcriptional regulator for nitrogen metabolism in S. acidocaldarius.
Reference:
Peeters, E. and Charlier, D. (2010). The Lrp Family of Transcription Regulators in Archaea. Archaea
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Long term preservation of Nitrite oxidizing bacteria.
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Nitrite oxidizing bacteria (NOB) are fastidious, oligotrophic microorganisms that convert nitrite to
nitrate, and thus play a vital role in nitrogen removal. Like other biotechnological important
oligotrophic bacteria, such as methane and ammonium oxidizing bacteria, most of them do not survive
standard preservation procedures. Until recently preservation experiments have only focused on
protective additives and growth phase. However in-house experiments on methanotrophs revealed that
the survival of cells grown under carbon limiting conditions, exactly the conditions used for
cultivating NOBs, showed a significantly decrease following preservation, compared to carbon rich
media. Furthermore the viable but non culturable phenomenon seems more present regarding
preservation.
In this study six NOB representing the five different currently known genera were grown to the
stationary phase. Each strain was subjected to 16 different preservation conditions by varying the
growth media (carbon rich and carbon poor) and protective agent (type and concentration). Activity,
and thus growth, of all NOB strains was screened in eleven different carbon rich media. DMSO and
Hatefi, a cryobuffer already used successfully for preserving Nitrobacter sp., were used as
cryoprotectants during liquid freezing in nitrogen. Evaluation of viability was based on activity and
growth.
Based on activity measurements the following complex compounds were included in culture medium
prior to preservation to enhance survival of cells: 1/10TSB, 1/10TSB + 1% trehalose, and sucrose 1%.
Different preservation procedures were evaluated by comparing activity per mg preserved protein preand post- preservation after 1, 3 and 12 months. Only successful preservation methods after 1 month
were used for further long term preservation.
The most successful preservation methodologies make it possible to deposit all NOB strains in
Biological resource centers, and therefore making them accessible to the scientific community.
Furthermore, successful preservation conditions may also form the basis for the preservation of other
fastidious, oligotrophic bacteria, such as the ammonia oxidizing bacteria.
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Little is known about the genetic and phenotypic diversity of Gram-positive denitrifying bacteria.
However, denitrification activity and/or well-known denitrification genes have been demonstrated in
members of the genus Geobacillus, such as Geobacillus thermodenitrificans(1,2,3), G.
Stearothermophilus (4,5), G. subterraneus and G. Thermoleovorans (3).We selected 23 Geobacillus
strains from the BCCM/LMG bacteria collection and LM-UGent bacterial research collection. 16S
rRNA gene sequence analysis and AFLP (Amplification Fragment Length Polymorphism) genomic
fingerprinting were performed to assess the genomic variability of the strains. Primers targeting the
nirK gene encoding nitrite reductase specifically in Gram-positive bacteria were designed to confirm
the presence of these enzymes. Primers targeting the nosZ gene in Gram-positive bacteria (6) were
used as well. We compared the production of gaseous denitrification products (N2O and N2) for these
Geobacillus isolates after a 24h incubation period under anaerobic conditions. Quantitative nitrite
reduction analyses and analysis of protein concentration was performed every 2 hours. Screening for
denitrification activity was performed with and without the acetylene inhibition method (AIM).
Accumulation of N2O was measured by gas chromatography. All samples were analyzed in duplicate.
Preliminary results show that 8 and 16 strains were able to reduce nitrite and nitrate, respectively, to
gaseous nitrogen oxides (NOx) with the production of nitrous oxide (N2O) in all strains. Acetylene
however seems to slow-down the denitrification reaction. The Gram-positive nirK gene was detected
in 12 isolates and only the use of derived amino acid sequences resulted in identification of the correct
protein (copper-nitrite reductase). The nosZ gene was detected in 7 isolates. Tentative cluster analysis
of the 16S rRNA gene sequences, AFLP patterns showed that the strains were closely related, but not
identical. Our research shows that closely related Gram-positive denitrifiers can vary in their
denitrification phenotype and genotype. New primers targeting very divergent nirK gene sequences
from Gram-positive denitrifiers, which were previously undetectable, are now also available for
cultivation-independent research. This demonstrates the value of studying denitrification in pure
cultures to elucidate novel aspects of denitrification, such as novel denitrification genes, among
denitrifiers.
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The majority of transcription regulators in bacteria, and also in P. aeruginosa, are LysR-type
transcriptional regulators (LTTRs). These regulators are known as transcriptional activators of a single
gene or operon, that negatively autoregulate their own expression. Most of the time, they use one or
more effector molecules, often a product of an intermediate of a given metabolic pathway, itself
activated by the LTTR. LTTRs regulate a broad range of functional genes, among others virulence.
One of the LTTRs in P. aeruginosa is PA4203. Until now, not much is known about this particular
regulator and its regulon. We now that PA4203 is surrounded by three other genes from which two are
upstream and transcribed in the opposite orientation (D-alanine-D-alanine ligase (ddLA, PA4201) and
one gene encoding a probable nitropropane dioxygenase (PA4202)), and one downstream gene which
is transcribed in the same orientation (encoding a periplasmic gluconolactonase [ppgL, PA4204]).
We hypothesized that PA4203 regulates these 3 genes, including itself. Indeed, negative autoregulation was confirmed using a PA4203 lux-fusion, which was repressed by the presence of PA4203
in multi-copy. On the other hand, micro-array and qPCR results confirmed the down regulation of
PA4202 and PA4204, but not ddlA, by PA4203. Also the expression of two other genes, PA0672
(heme oxygenase, hemO) and PA1225 (NAD(P)H dehydrogenase/flavodoxin-2), is repressed by
PA4203. However, the majority of the genes under control of PA4203 have shown to be (indirectly)
upregulated, including pvdA and mexE.
Furthermore, a PAO1∆4203 mutant was phenotypically characterized thereby revealing an increased
swarming (pili) and swimming (flagellae) motility and increased autolysis, accompanied by release of
DNA in the medium. The autolysis can be explained by the repression of PA4204, which is needed to
break down the toxic gluconolactone, an intermediate in the oxidative glucose metabolism.
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Gammaherpesviruses are archetypes of persistent viruses that have been identified in a range of
animals from mice to man. They are host-range specific and establish lifelong latency of
immunocompetent hosts. Most of the gammaherpesvirinae members are associated with neoplastic
disease. For example, the best studied gammaherpesviruses are Human herpesvirus 4 and 8 that are
respectively associated with Burkitt’s lymphoma and Kaposi’s sarcoma. By opposition to its human
counterparts, Murid herpesvirus-4 (MuHV-4) is able to replicate to high titers in cultured cells and is
therefore an excellent candidate for assessing gammaherpesvirinae virion composition. The MuHV-4
genome encodes 73 potential protein-coding open reading frames with extensive similarities to human
gammaherpesviruses, as well as unique genes and cellular homologues. In this study, MuHV-4
extracellular virions were isolated and structural proteins were identified using liquid chromatography
tandem mass spectrometry-based proteomic approaches. These analyses resulted in the identification
of 43 structural proteins, which were classified as capsid (7), envelope (11), tegument (19) and
unclassified (6) structural proteins. In addition, exponentially modified protein abundance index
analyses were used to estimate the relative abundance of the identified proteins in MuHV-4 virions.
Finally, a search for host proteins in purified MuHV-4 virions indicated the potential incorporation of
several distinct cellular proteins among which some members of the annexin family. This analysis
extends previous work aimed at determining the composition of gammaherpesvirus virions and
provides novel insights critical for understanding MuHV-4 biology.
S.V. and L.G. are Research Fellow and Research Associate of the “Fonds de la Recherche
Scientifique - Fonds National Belge de la Recherche Scientifique” (F.R.S. - FNRS), respectively. S.F.
is a Research Fellow of the Belgian ‘Fonds pour la formation à la Recherche dans l'Industrie et dans
l'Agriculture’. This work was supported by the following grants: starting grant of the University of
Liège (D-09/11) and scientific impulse grant of the F.R.S. – FNRS n° F.4510.10.
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A metabolically active and diverse microbial community persists in deep
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Wouters K., Moors H., Patrick Boven, Leys N.
Expert Group for Molecular and Cellular Biology, Institute of Environment, Health and
Safety, Belgian Nuclear Research Centre SCK•CEN, Boeretang 200, 2400 Mol, Belgium
Several countries are investigating the possibilities for long term geological disposal of radioactive
waste in deep subsurface formations like clay layers, granite rock or salt pans. Since microbial activity
is found in a range of extreme circumstances, the possibility of microbes interacting with future
radioactive waste in these possible host formations, like Boom clay in Belgium, cannot be ignored.
Therefore, interstitional water sampled from different layers within the Boom clay was analysed by a
complementary set of techniques, providing a comprehensive view on a persistent and metabolically
active microbial community throughout all layers, with a common core community. Underneath this
apparent core community, a spatial diversification within metabolic subgroups was indicated, using a
combination of cultivation and nucleic acid based techniques. A first identification of isolated bacterial
strains, reveals mostly common environmental strains, with relevant capacities for survival in the
stringent conditions of Boom clay, like sulphide dependence, sporulation or oligotrophy. Microbial
contamination during piezometer installation and survival of introduced species during 10 years in
stringent conditions are considered credible, but on the other hand the indicated diversity of anaerobic
subcommunities with specific metabolic properties like sulphate reduction opens the door to
speculations that indigenous microbes will account for at least part of the observed viable community.
Regardless of its origin, the omnipresence of a relatively complex and abundant microbial community
that is metabolically diverse, active and cultivable in these deep subsurface conditions was surprising.
It may indicate that in the future, microbes may interfere with safe waste disposal. Moreover, the
thorough study of such a mixed microbial community of historical and recent origin in this unique
environment opens perspectives to gain insight in survival mechanisms, community dynamics and
evolutionary ecology.
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Pseudomonas aeruginosa and Staphylococcus aureus are two major pathogens involved in an array of
infections (cystic fibrosis, post-surgery). By acquiring antibiotic resistance these pathogens easily
outdate our conventional antibiotic stock. Thus it is crucial to find more antimicrobial molecules
which possess novel structures and unique inhibitory mechanisms. Fluorescent Pseudomonads are
known to produce a remarkable array of secondary metabolites. There are non-ribosomal peptides with
antimicrobial, surfactant, or siderophore activities, and polyketides such as mupirocin, active against
S. aureus.
In this research, one orphan gene cluster, which is responsible for the synthesis of an anti-S. aureus
molecule was found in a P. fluorescens type strain. By comparing the HPLC profiles of culture
extractions, 2 fractions in hydrophobic part were isolated from the culture of wild type strain. Both of
the 2 fractions have anti-S. aureus activity. By investigating its production under different conditions,
we found that this molecule is produced under nutrition limitation. We hypothesize that this molecule
could give the bacterium a competitive edge in extreme nutrition-low environments.
One environmental isolate of Pseudomonas spp. strain W15Oct28 was found to produce a novel type
of pyoverdine, a broad spectrum antimicrobial compound and a biosurfactant. The productions of both
pyoverdine and the antimicrobial molecule are iron regulated. Several pyoverdine negative mutants
obtained by plasposon mutagenesis also lost their antimicrobial activity, which indicates that the
production of the two compounds shares one common biosynthesis step, while, the biosurfactant is
produced independently. LC-MS results pointed out that this biosurfactant is very similar to
putisolvin. The pyoverdine is hydrophilic and has a brown color, while the antimicrobial compound is
hydrophobic and gives a white powder. LC-MS analysis indicated the molecular weights of
pyoverdine and the antimicrobial compound are 1625 and 1395, respectively. The study of the
structure of this novel antimicrobial molecule and its inhibitory mechanism is ongoing.
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