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Programme
08.30

Registration desk open – Poster installation

09.00

Welcome & Opening by the President of BSM

09.10

10.30

Nicholas R. Thomson, The Wellcome Trust Sanger Institute, Cambridge, UK
Genome flux in the Salmonellae
Paul M. Sharp, University of Edinburgh, UK
The Origins of contemporary Diversity in Viruses
Coffee & Poster viewing

11.15

Short communications (2) of selected posters

12.15

Patrick Forterre, Université de Paris-Sud, Site Orsay, France
The Rooting of the Tree of Life: still an open Question
General Assembly BSM

09.50

13.00

Lunch – Poster viewing & poster discussion groups
Parallel session 1 – Virology
14.30

David Prangishvili, Institut Pasteur, Paris
Viruses of the Archaea: a unifying view

15.15

Short communications (5) of selected posters

16.30

General conclusions and poster prize
Parallel session 2 – Bacteriology: Betaproteobacteria

14.30

Peter Vandamme, Laboratory of Microbiology, Ghent University, Belgium
Diversity and Ecology of Burkholderia: Where are we now?

15.00

Catherine Masson, Laboratoire des Interactions Plantes Micro-Organismes,
INRA-CNRS, Castanet-Tolosan, France.
Nitrogen-fixing β-rhizobia

15.30

Rob Van Houdt, Molecular & Cellular Biology, SCK/CEN, Mol, Belgium
Plasmids and mobile genetic elements in environmental β-proteobacteria

15.45

Short communications (3) of selected posters

16.30

General conclusions and poster prize
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Sponsors

Vlaams Kennis- en Cultuurforum
FNRS
Federaal Wetenschapsbeleid / Politique
scientifique federale

Poster awards
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COMPANY PROFILE M.L.S
M.L.S. (Medisch Labo Service) is specialised in the distribution of disposable laboratory
material: plastic and glass products for collection, storage and analysis of samples. We herewith
enumerate some important brands in our range: Plastiques Gosselin (Petri-dishes, containers,
tubes, …), Vacuette (blood collection), TPP ( Tissue Culture), Socorex (pipettes), Thermo
Labsystems (Finnpipettes and tips), Knittel (microscope slides), Swann Morton (surgical scalpel
blades), Treff (tips), R.A.L. (reactifs), hygienic products Cemex, Medica (gloves, aprons, food
protection), disinfectants (Schumacher), RBS (soap and cleaning products for laboratory use),
Biohit, Copan, Simport, Cellpath, National Scientific, …
M.L.S., established in 1986, is in full expansion and counts already 24 employees. This success
is largely due to our excellent service, our wide range of products and the enthusiasm of our
employees.
Our sales market is to be found among universities, research laboratories, private laboratories,
food industry, … Our main ambition is supplying products of high quality at competitive prices
and by preference within 24 hours. In order to meet all these requirements, we dispose of a
warehouse with a capacity of 3700 pallets.
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Poster abstracts selected for oral presentation
Plenary Session
1. Abram Aertsen, Mehari Tesfazgi Mebrhatu, Chris Michiels: Can restriction
endonucleases contribute to bacterial stress response and evolution: a focus on Mrr
2. Céline Van den Broeke, Matthias Deruelle, Hans J. Nauwynck, Jonathan Chernoff, and
Herman W. Favoreel: Involvement of p21-activated kinases in pseudorabies virus US3induced actin rearrangements

Virology Session
1. Benjamin Dewals, Muriel Thirion, Nicolas Markine-Goriaynoff, Laurent Gillet, Katalin
de Fays, Frédéric Minner, Virginie Daix, Paul M. Sharp and Alain Vanderplasschen:
Evolution of Bovine herpesvirus 4: recombination and transmission between African
buffalo and cattle
2. Karim El Bakkouri, Dubravka Grdic Eliasson, Anna Ramne, Els Festjens, Nils Lycke,
Walter Fiers and Xavier Saelens: Adjuvant targeted CTA1-M2e-DD: a novel concept
for mucosal delivery of a universal Influenza A vaccine
3. Bérénice Costes, Guillaume, Benjamin, Cédric, Benjamin, Laurent, Anne, Frédéric,
François, and Alain Vanderplasschen: Cloning of koi herpesvirus genome as an
infectious bacterial artificial chromosome: demonstration that deletion of the TK locus
induces a partial attenuation in cyprinus carpio koi.
4. Wander Van Breedam, P.L. Delputte, M. Vanhee, F. Barbé, K. Van Reeth, and H.J.
Nauwynck: Interferon alpha dependent enhancement of porcine reproductive and
respiratory syndrome virus infection of monocytes
5. Jan Paeshuyse, Jean-Michel Chezal, Matheus Froeyen, Pieter Leyssen, Hélène
Dutartre, Robert Vrancken, Bruno Canard, Carine Letellier, Tong Li, Harald
Mittendorfer, Frank Koenen, Pierre Kerkhofs, Erik De Clercq, Piet Herdewijn,
Gerhard Puerstinger, Alain Gueiffier, Olivier Chavignon, Jean-Claude Teulade and
Johan Neyts: The imidazopyrrolopyridine analogue AG110 is a novel, highly selective
inhibitor of pestivirus replication and targets the viral RNA-dependent RNA polymerase
at a hot spot for inhibition of viral replication.

Bacteriology Session
1. Daniel De Palmenaer, Patricia Siguier and Jacques Mahillon: IS4 family goes
genomic
2. Kim Heylen, Lebbe L. & De Vos P. : New insights in the genetic basis of denitrification

3. Kim Remans, Pauwels K., Decanniere K., Cornelis P., Savvides S.N. and
Van Gelder P.: Lipoprotein biogenesis in Pseudomonas aeruginosa: structural
characterisation of the periplasmic chaperone LolA
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–INNOVATION–QUALITY–KNOWLEDGE–
SERVICE–
For more than 20 years Westburg has been a well-appreciated and successful
distributor of Life Sciences and Diagnostics products and services.
Together with our suppliers, we are continuously working to increase product
performance and deliver high-quality, innovative products and services.
To meet your unique needs and help you succeed we are committed to using our
knowledge and experience. Every day, in academic institutions, hospitals and
pharmaceutical and biotech industries, thousand of scientists rely on our products and
services to carry on their laboratory work.
"Matching your needs with the appropriate solution.... that is our mission. We strive
to find more ways to help you succeed every day saving you valuable time, effort and
funding."

INNOVATION
Complete your project faster, save funding and open-up new directions. We pay attention to the
smallest details to ensure you have the most accurate and up-to-date information.

QUALITY
You can depend on our product and solutions to deliver the technical performance you expect,
allowing you to control your costs and plan your experiments more effectively.

KNOWLEDGE
You benefit from the know-how of trained experts, with years of laboratory experience,
delivering the tailored solutions you require rather than just a product. You can easily
communicate with us on scientific and technical issues.

SERVICE
We support you, whether you are looking for technical, experimental or scientific
assistance. You save efforts and free-up time to concentrate on your laboratory work.
As an ISO9001-certified company, we regularly monitor your satisfaction.

–COMMMITMENT–FLEXIBILITY–RELIABILITY–
PERFORMANCE–
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Authors
Abstract Title
Abram Aertsen *, Mehari Tesfazgi Mebrhatu, Chris Michiels:
Can restriction endonucleases contribute to bacterial stress response and
evolution: a focus on Mrr
Kevin K. Ariën, Evelien Naessens, Veronique Stove, Chris Verhofstede, Michael
Schindler, Oliver T. Fackler, Frank Kirchhoff, Bruno Verhasselt:
HIV-1 Nef, but not SIV Nef, disturbs human thymopoiesis by a PAK2-dependent
mechanism
Barbara Baert, Christine Baysse, Sandra Matthijs and Pierre Cornelis
Multiple phenotypic alterations caused by a C-type cytochrome. Maturation
CCMC gene mutation in Pseudomonas aeruginosa
Barbé Filip and Van Reeth Kristien
Role of IFN-α in the pathogenesis of swine influenza virus
Samira Boarbi and Beata A. Wolucka
Characterization of the ketopantoate reductase activity of the 2acetohydroxyacid isomeroreductase (ILVC) of Mycobacterium tuberculosis
N. Botteldoorn, B. Pochet, L. Vlaes, J.M. Collard, M. Vrints, K. Dierick, O.
Vandenberg
Trends in antimicrobial susceptibility among isolates of thermophilic
Campylobacter species isolated from humans and food in the period of 2004 to
2006
Christel Boudry, Nicolas Markine-Goriaynoff, Cédric Delforge, Jean-Yves
Springael, Laurence de Leval, Pierre Drion, George Russell, David Haig, Alain
Vanderplasschen, Benjamin Dewals
The A5 gene of Alcelaphine herpesvirus 1 encodes a constitutively active Gprotein-coupled receptor that is non essential for the induction of malignant
catarrhal fever in rabbits
Céline Boutry, Laetitia Fontaine, Brigitte Delplace, Elvis Bernard, Eric Guédon, and
Pascal Hols
Characterization of the genetic determinants involved in the natural
transformation of Streptococcus thermophilus
Gilles Brackman, Serge Van Calenbergh, Hans J. Nelis, Tom Coenye
Inhibition of AI-2 based quorum sensing by analogues of adenosine and
cinnamaldehyde
Ilse Cleenwerck, Nicholas Camu, Tom De Winter, Katrien Vandemeulebroecke,
Marc Vancanneyt, Paul De Vos, Luc De Vuys
Validation of the (GTG)5-rep-PCR fingerprinting technique for rapid
classification and identification of acetic acid bacteria, with a focus on isolates
from Ghanaian fermented cocoa beans
Lotte Coelmont, J Paeshuyse, S Kaptein, I Vliegen, A Kaul, E De Clercq, B
Rosenwirth, R Crabbé, R Bartenschlager, J-M Dumont and J Neyts
The cyclophilin inhibitor Debio-025 is a potent inhibitor of hepatitis C virus
replication in vitro and has a unique resistance profile
Coorevits A., De Jonghe V., Van Landschoot A., Heyndrickx M., De Vos P.
Preliminary identification of newly isolated aerobic spore-forming bacteria from
raw milk
Bérénice Costes, Guillaume, Benjamin, Cédric, Benjamin, Laurent, Anne, Frédéric,
François, and Alain Vanderplasschen
Cloning of koi herpesvirus genome as an infectious bacterial artificial
chromosome: demonstration that deletion of the TK locus induces a partial
attenuation in cyprinus carpio koi.
A. Cubaka-Kabagale, J. Scheers, S. van Aelst, C. Vander Wauven, F. van Vliet, M.
Mergeay, L. Droogmans, N. Verbruggen
Resistance to copper in bacteria: prevalence of cop genes among highly
resistant Gram-negative strains
D. Dandoy, B. Hallet
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The Synaptic Complex TnpI/IRS : Molecular Organisation and Assembly
De Bruyne K, Vancanneyt M, Björkroth J, Vandamme P and De Vos P.
Sequence analysis of pheS, rpoA and atpA genes for delineation of
Leuconostoc species.
Lies Debruyne, Tina Broman, Stephen On, Peter Vandamme
Polyphasic taxonomic study of Campylobacter lari, an unusual enteric pathogen
De Jonghe V., Coorevits A., De Block J., Van Coillie E., Grijspeerdt K. , Herman L.,
De Vos P. & Heyndrickx M.
Toxicity and spoilage potential of aerobe spore forming isolates from raw milk.
Leen Delang and Johan Neyts
Mevastatin markedly potentiates the anti-HCV activity of selective inhibitors of
HCV replication and delays or prevents the emergence of antiviral resistance
A.M. De Palma, G. Pürstinger, A. Patick, K. Andries, E. De Clercq B. Rombaut,
and J. Neyts
Comparative activity of anti-enteroviral agents against poliovirus replication in
vitro; implications for the end phase of the polio eradication initiative
Daniel De Palmenaer, Patricia Siguier and Jacques Mahillon
IS4 family goes genomic
Kristof De Prijck, Nele De Smet, Etienne Schacht, Tom Coenye, Hans J. Nelis
The effect of polyethylene imines (semi-)covalently bound to silicone to inhibit
Candida albicans biofilm formation in a static and dynamic model system.
N. De Regge, J. Ficinska, P.G. Spear, H.J. Nauwynck, K. Bienkowska-Szewczyk,
H.W. Favoreel
Transfection of pseudorabies virus glycoprotein D in nectin-1 expressing CHO
cells results in Rho GTPase-dependent formation of filopodia-like structures
Ann Desplanques, Hans Nauwynck, Dries Vercauteren & Herman Favoreel
Efficient alphaherpesvirus entry depends on plasma membrane cholesterol
Benjamin Dewals, Muriel Thirion, Nicolas Markine-Goriaynoff, Laurent Gillet,
Katalin de Fays, Frédéric Minner, Virginie Daix, Paul M. Sharp and Alain
Vanderplasschen
Evolution of Bovine herpesvirus 4: recombination and transmission between
African buffalo and cattle
Dobly Alexandre, Renard Coralie, Willemarck Nicolas, Van Poucke Mario, De
Sloovere Jessica, Durand Stéphanie, Geeroms Riet, Rodeghiero Caroline,
Vanopdenbosch Emanuel, Peelman Luc J. and Roels Stefan
TSE surveillance in Belgian sheep
Lies Durnez, Harrison Sadiki, Abdul Katakweba, Robert R. Machang’u, Rudovik R.
Kazwala, Herwig Leirs, Françoise Portaels
The prevalence of bovine tuberculosis in cattle in and around Morogoro,
Tanzania
Miriam Eddyani, Johan F. De Jonckheere, Lies Durnez, Patrick Suykerbuyk,
Ghislain Sopoh, Christian R. Johnson, Françoise Portaels
Mycobacterium ulcerans and free-living amoebae in the environment of regions
in Benin with low and high endemicity of Buruli ulcer
Karim El Bakkouri, Dubravka Grdic Eliasson, Anna Ramne, Els Festjens, Nils
Lycke, Walter Fiers and Xavier Saelens
Adjuvant targeted CTA1-M2e-DD: a novel concept for mucosal delivery of a
universal Influenza A vaccine
Laetitia Fontaine, Céline Boutry, Eric Guédon, Alain Guillot, Mariam Ibrahim,
Benoît Grossiord, and Pascal Hols
Functional and transcriptional analysis of the bacteriocin blp locus from
Streptococcus thermophilus
Foulquie Moreno, M.R., De Mey, M., Boogmans, S., Soetaert, W., Vandamme, E.,
Cunin, R.
A rational promoter knock-in method for the fine tuning of genes
Laurent Gillet and Philip G. Stevenson
MHV-68 key fusion epitopes avoid neutralization through conformational
changes.
Heylen K., Lebbe L. & De Vos P.
New insights in the genetic basis of denitrification
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Marie Joossens, Tom Vanhoutte, Vicky De Preter, Kristel Van Steen, Liesbet
Henckaerts, Geert Huys, Kristin Verbeke, Peter Vandamme, Paul Rutgeerts,
Severine Vermeire
Faecal bacterial DGGE profiles of Crohn’s disease patients are different from
those of their healthy first degree relatives and matched healthy controls
E. Karisik, A. Underwood, M.J. Ellington, D.M. Livermore and N. Woodford.
Complete nucleotide sequence of pEK499, a multi-drug resistance plasmid
from the UK’s most prevalent Escherichia coli strain with CTX-M-15 βlactamase
Suzanne Kaptein, Michael Jacobs, Andrea Gamarnik, Erik De Clercq, Ferenc
Sztaricskai and Johan Neyts
A Derivate of the Antibiotic Doxorubicin Inhibits Dengue and Yellow Fever Virus
Replication in vitro.
Y. Lara, A. Wilmotte, J.-P. Descy, G. Verniers, B. Leporcq, W. Vyverman, J.
Vanwichelen, K. Vandergucht, P. Vanormelingen, I. van Gremberghe, L. Triest, A.
Peretyatko, E. Everbecq, G. Codd
B-BLOOMS2: a BELSPO project concerning the problem of cyanobacterial
blooms in Belgian surface waters
R. Lavigne, H.W. Ackermann, A.M. Kropinski
Unifying classical and molecular taxonomic phage classification using BLASTp
tools
Bénédicte Machiels, Laurent Gillet, Sieberth Do Nascimento Brito, Pierre Drion,
Cédric Delforge, Yannick Nizet, Pierre Gianello, Christophe Bona, Bérénice
Costes, Nicolas Markine-Goriaynoff, Alain Vanderplasschen
Natural antibody-complement dependent neutralization of Bovine herpesvirus 4
by human serum
L. Maignien, J.-P. Henriet, W. Verstraete, N. Boon
Marine methane seep ecosystems: Environmental constrains on microbial
activity at three Mud Volcanoes in the Gulf of Cadiz
Miet Martens, Kris Audenaert, Roeland Janssens, Kathy Messens, Tony Ruyssen,
Klaas D’Haene, Ellen Vandeputte, Peter Vandamme, Geert Huys
Identification and source tracking of spoilage organisms associated with
modified atmosphere packaged cooked meat products
Benjamin Michel, Cédric Delforge, Corinne Lecuivre, Yannick Nizet, Alfred Collard,
Cédric Lemaire, Georges Daube and Alain Vanderplasschen
Production of monoclonal antibodies against Vibrio species
Phu Nguyen Le Minh, Marina Caldara, Jan Massant and Daniel Charlier
ArgR-dependent repression of the Escherichia coli hisJQMP operon for arginine
and histidine transport
Emilien Nicolas, Michaël Lambin and Bernard Hallet
Transposition immunity determinants of Tn4430, a transposon of the Tn3 family
Jan Paeshuyse, Jean-Michel Chezal, Matheus Froeyen, Pieter Leyssen, Hélène
Dutartre, Robert Vrancken, Bruno Canard, Carine Letellier, Tong Li, Harald
Mittendorfer, Frank Koenen, Pierre Kerkhofs, Erik De Clercq, Piet Herdewijn,
Gerhard Puerstinger, Alain Gueiffier, Olivier Chavignon, Jean-Claude Teulade and
Johan Neyts
The imidazopyrrolopyridine analogue AG110 is a novel, highly selective
inhibitor of pestivirus replication and targets the viral RNA-dependent RNA
polymerase at a hot spot for inhibition of viral replication.
Elke Peeters, Hans J. Nelis & Tom Coenye
Resistance of Burkholderia cenocepacia biofilms to disinfectants
Eveline Peeters, Dominique Maes and Daniel Charlier
DNA-binding sequence specificity of Ss-LrpB, a transcriptional regulator from
Sulfolobus solfataricus
Peeters K., Willems A.
Analysis of the bacterial diversity of samples from the Belgian Antarctic Base
through cultivation
Remans K., Pauwels K., Decanniere K., Cornelis P., Savvides S.N. and Van
Gelder P.
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Lipoprotein biogenesis in Pseudomonas aeruginosa: structural characterisation
of the periplasmic chaperone LolA
Céline Ricour, Stanleyson Hato, Frank van Kuppeveld, and Thomas Michiels
Theiler's virus leader protein is multifunctional
Hélène Schroeder, Virginie Daix, Laurent Gillet, Jean-Christophe Renauld, Alain
Vanderplasschen.
Diversification of the tick I. ricinus IRAC I and IRAC II anti-complement salivary
proteins by a process of positive Darwinian selection.
S. Skraber, K. Helmi, L. Hoffmann, H.M.Cauchie
Risk assessment of non-bacterial waterborne pathogens in the drinking waters
of Luxembourg
Annemieke Smet, An Martel, Davy Persoons, Jeroen Dewulf, Marc Heyndrickx,
Boudewijn Catry, Lieve Herman, Freddy Haesebrouck and Patrick Butaye
First report on the diversity in Belgian broiler farms of extended-spectrum-βlactamases among cecal Escherichia coli
Caroline Sommereyns, Sophie Paul, Peter Staeheli and Thomas Michiels
IFN-lambda is expressed in a tissue-dependent fashion and primarily acts on
epithelial cells in vivo.
Roger Stephan, Stefanie Van Trappen, Ilse Cleenwerck, Paul De Vos & Angelika
Lehner
Studying the diversity within the genus Enterobacter using rpoB sequence
analysis
Storms, V., Janssens, D., Vijverman, W., Portaels, F., Wilmotte, A., De Vos, P. and
Henry, N.
Elaborating public culture collections of diatoms, mycobacteria and polar
cyanobacteria in Belgium: an initiative of the Belgian federal science policy
Saeed Tarighi and Pierre Cornelis
PA4203, a novel regulator of fitness, quorum sensing and pyoverdine systems
in Pseudomonas aeruginosa
Thierie J. and Penninckx M.J
Competitive mutualism in cellulose degradation by Streptomyces spp.
A modelling approach
Thierie J. and Penninckx M.
Correlation between structural complexity and selective advantage: a
polyphasic dispersed systems approach in a chemostat.
M. Thirion, B. Dewals, N. Markine-Goriaynoff, K. de Fays, and A. Vanderplasschen
LANA protein of Bovine Herpesvirus 4: when evolution leads to small is
beautiful
B. Van Brabant, Bert Verslyppe, P Dawyndt, B. De Baets and P. De Vos
A gateway to microbial information: StrainInfo.net
Leen Van Brandt, Jan De Block, Katleen Coudijzer, Lieve Herman, Geertrui
Vlaemynck
Detection limit of luminescent Mycobacterium avium subsp. paratuberculosos
(Map) strains s-23 and ATcc 19698 in Ringer and milk
W. Van Breedam, P.L. Delputte, M. Vanhee, F. Barbé, K. Van Reeth, and H.J.
Nauwynck
Interferon alpha dependent enhancement of porcine reproductive and
respiratory syndrome virus infection of monocytes
Vandecandelaere I., Nercessian O., Segaert E., Achouak W., De Vos P. and
Vandamme P.
Microbial composition of a marine electroactive biofilm
Annelies Vandekerckhove, W. Van den Broeck, K.M. van der Meulen, S. Glorieux,
A.C. Gryspeerdt and H.J. Nauwynck
Replication of equine herpesvirus 1 in equine respiratory mucosa explants
Céline Van den Broeke, Matthias Deruelle, Hans J. Nauwynck, Jonathan Chernoff,
and Herman W. Favoreel
Involvement of p21-activated kinases in pseudorabies virus US3-induced actin
rearrangements
G. A. Van der Auwera and J. Mahillon
Virulence-associated plasmid gene pool of the Bacillus cereus group : a
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minireview
L. Vandersmissen, J. Anné & E. Lammertyn
Cloning and structural analysis of the Legionella collagen-like protein
Evelien Van Hamme, Hannah L. Dewerchin, Els Cornelissen and Hans J.
Nauwynck
Attachment and internalization of feline infectious peritonitis virus in feline blood
monocytes and crandell feline kidney cells
Lies M. E. Vanhee, Hans J. Nelis, Tom Coenye
Enumeration of airborne bacteria and fungi using solid phase cytometry
Sophie Vankerckhove, Nicolas Markine-Goriaynoff, Laurent Gillet, Alain
Vanderplasschen
The α-2,3-sialyltransferase encoded by Myxoma Virus is not essential for virus
replication in vitro but contributes to virulence in vivo.
Els Van Pamel, Els Daeseleire, Lieve Herman, Annemieke Verbeke, Geertrui
Vlaemynck
Enumeration and isolation of fungi from maize silage
Tiffany Vinckx, Sandra Matthijs and Pierre Cornelis
The oxidative stress regulator OxyR in Pseudomonas aeruginosa
Inge Vliegen, Jan Paeshuyse, Eric Mabery, Betty Peng, I-hung Shih, Laura S.
Lehman, Hélène Dutartre, Barbara Selisko, Bruno Canard, Steven Bondy, Winston
Tse, Hans Reiser, Erik De Clercq, William A. Lee, Gerhard Pürstinger, Weidong
Zhong and Johan Neyts
GS-9190 is a potent inhibitor of hepatitis C virus replication in vitro and remains
active against known drug resistant mutants
Stefan Weckx, Joke Allemeersch, Roel Van der Meulen, Gino Vrancken, Ilse
Scheirlinck, Geert Huys, Peter Vandamme, Luc De Vuyst, Paul Van Hummelen.
Development and validation of a species-independent microarray to study gene
expression in lactic acid bacteria ecosystem
Frédéric Zakhia, Cédric Lemaire, Arnaud Taton and Annick Wilmotte
Cyanobacterial diversity in a laminated microbial mat from the Antarctic
Peninsula
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The role of viruses in the origin and evolution of DNA and modern cells
Parick Forterre
Institut Pasteur, 25 rue du Docteur Roux, 75005, Paris and Institut de Génétique et
Microbiologie, University Paris-Sud, Orsay Cedex, France
forterre@pasteur.fr
patrick.forterre@igmors.u-psud.fr
Recent progress in comparative genomic and structural biology, together with the
discovery of unusual viruses in Archaea and giant viruses in Eukarya, have rejuvenated
the discussion on the nature and origin of viruses. Viruses are definitely living organisms
that have played a major role in the evolution of modern life. Many scientists now believe
that they even predated the last common ancestor of all extant cellular orgnisms (the Last
Universal Common Ancestor, LUCA). Viruses are today the major component of the
biosphere and cellular genomes are continuously visited by viruses/plasmids coming from
a hidden viral reservoir of huge magnitude. Interestingly, know viruses (the tip of the
iceberg) already exhibit a much greater diversity than cells in the nature of their genomic
material and in their mechanisms of genome replication. Combining this observation with
odd data from comparative genomics, this suggests in particular that present cellular
genomes and mechanisms of DNA replication could be a subset of those invented in a
primordial virosphere of DNA viruses infecting RNA cells. If true, viruses could have
played a major role in the transition from ancient cellular RNA genomes to the DNA
genomes of modern cells (they might have « invented » DNA), and possibly in the
establishment of the three cellular domains of life (the three viruses, three RNA cells
hypothesis).
FORTERRE, P.The two ages of the RNA world, and the transition to the DNA world : a story of viruses
and cells.
Biochimie. 87, 793-803 (2005)
FORTERRE, P.Three RNA cells for ribosomal lineages and three DNA viruses to replicate their
genomes: a hypothesis for the origin of cellular domain Proc. Natl. Acad. Sci. 103, 3669-3374 (2006)
FORTERRE, P. The origin of viruses and their possible roles in major evolutionary transitions. Virus
Res. 117, 5-16 (2006)
PRANGISHVILI, D., FORTERRE, P. and GARRETT, R Viruses of the Archaea : a unifying view. Nat
Rev Microbiol, 4, 837-848 (2006)
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Genome sequence of the β−rhizobium Cupriavidus taiwanensis and
comparative genomics of rhizobia.
Catherine Masson-Boivin1 and the sequence consortium1,2
1

Laboratoire des Interactions Plantes Micro-organismes (LIPM), UMR CNRS-INRA 2594/441,
BP 52627, 31326 CASTANET TOLOSAN CEDEX, France.
2
Génoscope, CNRS-UMR 8030, 2, rue Gaston Crémieux, 91057 Evry Cedex, France.

Legumes have the ability to form a nitrogen-fixing symbiosis with specific bacteria known as
rhizobia, manifested by the development of nodules on the plant roots inside which the bacteria
fix atmospheric nitrogen. Thanks to this nitrogen-fixing association, legumes which are capable
of growing independently from N-fertilizers, actively contribute to soil fertility and improve
environmental quality.
Rhizobia mainly belong to α-proteobacteria where they are distributed in many genera and
species. The genome sequences of 7 rhizobial α-proteobacteria are available (Sinorhizobium
meliloti, Bradyrhizobium japonicum, Mesorhizobium loti, Rhizobium leguminosarum,
Rhizobium etli, Bradyrhizobium sp. ORS278 and Bradyrhizobium sp. Btai1).
Legume nitrogen-fixing symbiosis has however recently been shown not to be the privilege of
α-proteobacteria, being extended to a limited number of β-proteobacteria (now termed βrhizobia) belonging to the genera Burkholderia and Cupriavidus (formerly Ralstonia) (1, 2).
This trait is restricted to only a few species of these genera and is highly atypical in the βproteobacteria as a whole. Indeed species related to Ralstonia or Cupriavidus are known as
plant or animal pathogens or as saprophytes often exhibiting exceptional metabolic properties or
potential for bioremediation.
Four strains have already been completely sequenced within the Ralstonia/Cupriavidus branch:
the plant pathogen R. solanacearum GMI1000 (3). the metal-resistant C. metallidurans CH34
(http://genome.jgi-psf.org/finished_microbes/ralme/ralme.home.html), the pollutant degrading
C. pinatubonensis JMP134 (http://genome.jgi-psf.org/finished_microbes/raleu/raleu.home.html)
and the chemolithoautotrophic C. eutrophus H16 (4).
To better understand the evolution of symbiosis and tentatively delineate the genetic
requirement for symbiosis, we determined the genome sequence of Cupriavidus taiwanensis
LMG19424, isolated from Mimosa pudica in Taiwan (5), compared it to other available
Cupriavidus and performed comparative genomics to all available rhizobia.
1. Moulin et al. 2001. Nature. 411:948-50
2. Chen et al. 2003. J. Bacteriol. 185:7266-72.
3. Salanoubat et al. 2002. Nature. 415:497-502.
4. Pohlmann et al. 2006. Nat Biotechnol. 24:1257-62.
5. Chen et al. 2001. Int J Syst Evol Microbiol. 51:1729-35.
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Viruses of the Archaea
D. Prangishvili
Institut Pasteur, rue du Dr. Roux 25, 75724 Paris Cedex 15, France

Double-stranded (ds) DNA viruses of the Archaea, many of which have been isolated
from geothermally heated hot habitats, reveal highly diverse and often exceptionally complex
morphotypes (Prangishvili et al., 2006a). Their genomes are also unique with more than 90% of
putative genes without recognisable functions and detectable homologs in other viruses or
cellular life forms (Prangishvili et al., 2006b). Moreover, unusual properties of many of these
viruses challenge our ideas on virus structure and functions. E.g. the Acidianus Two-tailed
virus, ATV, protrudes from its body two long tails after its release from the host cell,
specifically under conditions favourable for host growth. Unusual claw-like pincers at the ends
of the Acidianus filamentous virus 1, AFV1, warrant an unknown mechanism of virion
adsorption and exercise a mechanical motion unique for a virus. The Acidianus Bottle-shaped
virus, ABV, has most unusual morphology and prominent structural features of unknown
function.
I will provide a unifying view on Archaeal viruses, and present them as a particular
assemblage, fundamentally different in their morphotypes and genomes from dsDNA viruses of
the other two domains of life, the Bacteria and Eukarya, and evolutionary unrelated to them.
Prangishvili, D., P. Forterre, and R. A. Garrett. 2006a. Nat. Rev. Microbiol. 4, 837-848.
Prangishvili, D., R. A. Garrett, and E. V. Koonin. 2006b. Virus Res., 117, 52-67.
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The Origins of Contemporary Diversity in Viruses
Paul M. Sharp
Institute of Evolutionary Biology, University of Edinburgh, Ashworth Laboratories, Edinburgh
EH9 3JT, U.K.
e-mail: paul.sharp@ed.ac.uk
Among the many different viruses known to infect humans, our knowledge of the amount,
pattern and origins of genetic diversity varies enormously. For those viruses that have been less
well studied, sequencing of large sets of strains reflecting the global diversity of different
viruses is beginning to shed light on this, while the characterization of more viruses from other
species clarifies the origins of human viruses. Those viruses which have been examined in some
detail exhibit varied patterns of diversity, with different factors having played key roles in
influencing this. Rates of evolution vary by 5-6 orders of magnitude between slowly evolving
DNA viruses (such as herpesviruses) and the most rapidly evolving RNA viruses (AIDS and
influenza A viruses), reflecting the error rates of the viral polymerases and the long term
average replication rate of the viruses. The timescales of diversification within a clade of human
viruses vary by 4-5 orders of magnitude, from a few years for H3N2 influenza viruses, to 75100 years for HIV-1 and measles, to perhaps 100,000 years or more for some herpesviruses.
This time since the last common ancestor depends on how long the viruses have been infecting
humans, and whether the virus has been subject to random genetic drift, founder effects, and/or
a selective sweep of an advantageous variant. The various aspects of the population genetics of
a virus can be influenced by its route of transmission and its interaction with the host immune
system. Grenfell et al. (2004) have coined the term “phylodynamics” to denote this interplay
among the various forces shaping viral diversity.
(1) Sharp PM (2002) Origins of human virus diversity. Cell 108:305-312.
(2) Grenfell BT et al. (2004). Unifying the epidemiological and evolutionary dynamics of
pathogens. Science 303:327-32.
(3) Keele BF et al. (2006) Chimpanzee reservoirs of pandemic and non-pandemic HIV-1.
Science 313:523-526.
(4) Sharp PM et al. (2007) Evolutionary origins of diversity in human viruses. Chapter 14 in
Evolution in Health and Disease. Editors: S. Stearns & J. Koella. Oxford University
Press.
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Genome flux in the salmonellae
Nicholas R. Thomson, The Wellcome Trust Sanger Institute, Cambridge, UK
Since the first bacterial whole genome sequence of Haemophilus influenzae was published in
1995 the rate of growth of genome sequencing has surpassed all predictions. With a continued
reduction in the cost of sequencing and new sequencing technology platforms being developed
we can now contemplate not only sequencing a range of organisms which attempt to reflect the
full

diversity

of

bacterial

genomes

but

to

also

go

on

to

sequence

multiple

strains/pathotypes/geographically defined isolates, from the same species. Consequently,
comparative genomics has come of age and has already revealed an increasingly varied number
of strategies that have been employed by organisms during their evolution. However, within this
diversity there are shared mechanisms of accretion and re-assortment of genetic determinants
that have contributed in adaptation to differing lifestyles. Presented will be an overview how
comparative genomics has increased our understanding of the biology of Salmonella and will
aim to highlight common themes in the evolution of other bacteria.

Cooke et al. 2007; Holt et al. 2007; Thomson et al. 2004; Thomson et al. 2006;
Vernikos et al. 2007)
Cooke, F.J., J. Wain, M. Fookes, A. Ivens, N. Thomson, D.J. Brown, E.J. Threlfall, G.
Gunn, G. Foster, and G. Dougan. 2007. Prophage sequences defining hot spots
of genome variation in Salmonella enterica serovar Typhimurium can be used to
discriminate between field isolates. J Clin Microbiol 45: 2590-2598.
Holt, K.E., N.R. Thomson, J. Wain, M.D. Phan, S. Nair, R. Hasan, Z.A. Bhutta, M.A.
Quail, H. Norbertczak, D. Walker, G. Dougan, and J. Parkhill. 2007. Multidrugresistant Salmonella enterica serovar paratyphi A harbors IncHI1 plasmids
similar to those found in serovar typhi. J Bacteriol 189: 4257-4264.
Thomson, N., S. Baker, D. Pickard, M. Fookes, M. Anjum, N. Hamlin, J. Wain, D.
House, Z. Bhutta, K. Chan, S. Falkow, J. Parkhill, M. Woodward, A. Ivens, and
G. Dougan. 2004. The role of prophage-like elements in the diversity of
Salmonella enterica serovars. J Mol Biol 339: 279-300.
Thomson, N.R., S. Howard, B.W. Wren, M.T. Holden, L. Crossman, G.L. Challis, C.
Churcher, K. Mungall, K. Brooks, T. Chillingworth, T. Feltwell, Z. Abdellah, H.
Hauser, K. Jagels, M. Maddison, S. Moule, M. Sanders, S. Whitehead, M.A.
Quail, G. Dougan, J. Parkhill, and M.B. Prentice. 2006. The complete genome
sequence and comparative genome analysis of the high pathogenicity Yersinia
enterocolitica strain 8081. PLoS Genet 2: e206.
Vernikos, G.S., N.R. Thomson, and J. Parkhill. 2007. Genetic flux over time in the
Salmonella lineage. Genome Biol 8: R100.
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Diversity and ecology of Burkholderia: where are we now?
P. Vandamme, Laboratorium voor Microbiologie, Universiteit Gent
Gent, Belgium
Members of the genus Burkholderia are versatile organisms that occupy a surprisingly
wide range of ecological niches. More then forty Burkholderia species are currently known and
the accumulated evidence of reports of their natural behaviour suggests that their ancestor was a
soil bacterium that lived in close association with plants (5). An ongoing multicenter study of
the diversity of bacterial isolates identified as Burkholderia cepacia revealed that the natural
diversity of B. cepacia –like bacteria is tremendously underestimated and that misidentification
remains common. It also demonstrated that among these bacteria, there is a cluster of closely
related species collectively known as the B. cepacia complex, which attracted particular interest
for their role as opportunistic pathogens in cystic fibrosis patients.
A first study of the taxonomy of ‘B. cepacia’ isolates from cystic fibrosis patients, other
human clinical samples, and the environment (5) reported five distinct genomic species or
genomovars within this complex. These first five species were named B. cepacia (for
nomenclatural reasons, the specific epithet ‘cepacia’ had to be retained for the genomic species
comprising the type strain), B. multivorans, B. cenocepacia, B. stabilis, and B. vietnamiensis. In
a stepwise approach, subsequent studies revealed the presence of an additional five species
among isolates that could not be assigned to one of these first five species: B. dolosa, B.
ambifaria, B. anthina, B. pyrrocinia and B. ubonensis. More recently Vanlaere et al. (6) and
Balwin et al. (1) demonstrated the presence of at least another seven novel species within the B.
cepacia complex. Although interesting from a biological point of view and most challenging for
a diagnostic laboratory, in cystic fibrosis specimens most of these additional species are rare to
extremely rare and thus do not pose an important diagnostic problem. Taken together B.
multivorans and B. cenocepacia remain responsible for the large majority of infections in cystic
fibrosis patients worldwide and efficient PCR based diagnostic tests have been developed for
the identification of the complex as a group (including all 17 species) and for the latter two
prominent species (4).
Concomitant with the perplexing complexity of species differentiation within the B.
cepacia complex, an increasing number of other microbes, mainly non-fermenting gramnegative bacteria is being isolated and identified in cystic fibrosis specimens (2). These species
include members of other Burkholderia species such as B. gladioli, members of the genera
Ralstonia, Cupriavidus, Pandoraea, Herbaspirillum, and Pseudomonas, and Stenotrophomonas
maltophilia, Achromobacter xylosoxidans, and Inquilinus limosus (2). Most of these bacteria are
not considered pathogens in cystic fibrosis patients but misidentification of such bacteria as B.
cepacia complex has serious medical, psychological and social consequences for the patient.
References cited:
1.
2.
3.
4.
5.

Baldwin, A. et al. 2005. J. Clin. Microbiol. 43:4665-4673
Coenye, T. et al. 2002. J. Clin. Microbiol. 40:2052-2069
Coenye, T. et al. 2001. J. Clin. Microbiol. 39:3427-3436
Mahenthiralingam, E., et al. 2000. J. Clin. Microbiol. 38:3165-3173.
Vandamme, P., et al. 2007. p. 1-28. In T. Coenye and P. A. R. Vandamme (eds.).
Burkholderia genomics Horizon Scientific Press, Norwich, United Kingdom.
6. Vanlaere, E., et al. Submitted to Int. J. Syst. Evol. Microbiol.
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Can restriction endonucleases contribute to bacterial stress response
and evolution: a focus on Mrr
Abram Aertsen *, Mehari Tesfazgi Mebrhatu, Chris Michiels
Laboratory of Food Microbiology, Centre for Food and Microbial Technology,
Department of Microbial and Molecular Systems (M²S), Faculty of Bioscience
Engineering, K.U.Leuven.
abram.aertsen@biw.kuleuven.be

Prokaryotic restriction modification systems typically consist of a restriction
endonuclease and a DNA methyltransferase, and are predefined to protect the cell from
horizontally transferred DNA of foreign origin. While the methyltransferase protects the
host DNA from cleavage by methylating the recognition sites of the restriction enzyme,
incoming foreign DNA that lacks this host-specific methylation patterns will be rapidly
degraded. As such, restriction modification systems are often regarded as prokaryotic
immune systems, preventing the entrance of phages or plasmids, and could be argued to
hinder microbial evolution by lateral gene transfer.
Interestingly, several restriction endonucleases do not have a cognate methyltransferase
and are characterized by an unusual preference for methylated DNA as opposed to DNA
lacking methylation. In our research, we focus on one such cryptic enzyme, Mrr, which
seems to be activated by the pleiotropic effects of high pressure stress in Escherichia
coli. Although the presence of Mrr is in principle harmless to the cell, activation of Mrr
can result in DNA damage and concomitant induction of the SOS response, which in
turn contributes to genetic variability. We recently acquired evidence of Mrr activity in
Salmonella typhimurium, and suggest a new role for at least this restriction
endonuclease in microbial evolution.
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HIV-1 Nef, but not SIV Nef, disturbs human thymopoiesis by a PAK2dependent mechanism
Kevin K. Ariën (1), Evelien Naessens (1), Veronique Stove (1), Chris Verhofstede (1),
Michael Schindler (2), Oliver T. Fackler (3), Frank Kirchhoff (2), Bruno Verhasselt (1)
(1) HIVLab, Department of Clinical Chemistry, Microbiology, and Immunology,
Faculty of Medicine and Health Sciences, Ghent University, De Pintelaan 185, 4BlokA,
B-9000 Gent, Belgium
(2) Institute of Virology, University of Ulm, Albert-Einstein-Allee 11, 89081 Ulm,
Germany
(3) Department of Virology, University of Heidelberg, Im Neuenheimer Feld 324, 69120
Heidelberg, Germany
Background:
In vivo studies have clearly demonstrated the importance of Nef in viral replication and pathogenesis of
HIV and diverse primate lentiviruses. It was shown that Nef functions as a molecular adaptor protein to
interfere with the trafficking of various cell surface receptors and intersect with multiple intracellular
signalling cascades. Earlier work from our group revealed that HIV Nef alone is enough to impair human
thymopoiesis. Previous structure-function studies with mutant Nef alleles of HIV-1 LAI (PPAA), NA-7
(PPAA, D86A) and NL4.3 (R106A) revealed that these sites are crucial for its effect on T-cell
development. These results also suggested a role for associated PAK2 activity in this process. Nef can
interact with cellular PAK2 and this interaction is dependent on a PxxP motif in HIV and SIV Nef, and a
recently identified interaction surface in HIV-1. A similar binding surface in SIV Nef has not been
reported yet. F191/195 appears to be a crucial position in this Nef-PAK2 binding surface. In this study,
we investigated more directly the effect of the Nef-PAK2 association on human T-cell development using
HIV-1 and SIV Nef alleles that only disrupt the interaction with PAK2, without affecting other Nef
functions.
Methods:
Mutant Nef alleles of HIV-1 and SIV were cloned into a retroviral vector expressing Nef and EGFP from
a single bicistronic mRNA (Nef-IRES-EGFP). The effect of Nef on thymopoiesis was studied by
transducing CD34+ hematopoietic progenitor cells with Nef-IRES-EGFP and subsequent fetal thymic
organ culture (FTOC). PAK2 association studies were done using in vitro kinase activity assays (in
collaboration with the group of Dr. Saksela, University of Helsinki). Nef-induced effects on receptor
trafficking (CD4, CD8β, MHC-I) were measured in retrovirally transduced SupT1 cells by flow
cytometry.
Results and conclusions:
As expected, wild type Nef alleles of HIV-1 NA7, SF2, NL4.3, SIVmac239 and SIVblue hampered
thymopoiesis. Interestingly, the F191R mutation completely abolishes the interaction with PAK2 and
results in normal T-cell development, while the F191H mutation still allows for a minimal interaction
with PAK2 and still affects thymopoiesis. Similarly, HIV-1 SF2 mutants of position 195 (F195A/I), a
residue crucial for the HIV-1 Nef-PAK2 interaction, showed a reduced activity in blocking thymopoiesis.
SIVmac239 Nef alleles with a mutated PxxP motif (AxxA, PxxA, AxxP) also disturbed the normal
program of human T-cell development, although the AxxA and PxxA mutants only support minimal
association with PAK2. A major deletion of 183 amino acids, removing most of the functional domains of
Nef (including PAK2 association and receptor trafficking), does not longer hamper T-cell development. A
SIVmac239 Nef allel which can no longer associate with PAK2 but can still interfere with CD3
trafficking, does block thymopoiesis. Similar observations were done with other SIV Nef alleles derived
from Blue monkeys.
Our results suggest that Nef may disturb human thymopoiesis by a PAK2 dependent mechanism in HIV-1
but not in SIV. Disturbance of thymopoiesis by SIV Nef likely involves the ability to interfere with CD3
trafficking.
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Multiple phenotypic alterations caused by a c-type cytochrome
Maturation ccmc gene mutation in Pseudomonas aeruginosa
Barbara Baert1, Christine Baysse2, Sandra Matthijs1 and Pierre Cornelis*
Laboratory of Microbial Interactions, Department of Molecular and Cellular
Interactions, Flanders Institute for Biotechnology (VIB), Vrije Universiteit Brussel,
Building E, Room 6.6, Pleinlaan 2, B-1050 Brussels, Belgium
In some Proteobacteria biogenesis of c-type cytochromes depends on the products of the
ccmABCDEFG(H) genes which encode inner membrane proteins. Inactivation of some ccm
genes, in particular ccmC, has an impact on other processes as well, including siderophore
production and utilisation. Non-polar insertions were generated in the Pseudomonas aeruginosa
ccmA, ccmC, ccmE, and ccmF genes and their impact on different phenotypes compared. Only
in the case of the ccmC mutant was cytochrome c production totally abrogated. However, the
ccmC mutant, and, to a lesser extent, the ccmF mutant showed a range of other phenotypic
changes. The production of the siderophore pyoverdine was very low and growth under
condition of iron limitation severely restricted, but production of the second siderophore,
pyochelin, was increased. Interestingly, other phenotypic traits were also strongly affected by
the ccmC mutation, including the production of pyocyanin, swarming and twitching motility,
and rhamnolipid production. The production of N-acyl homoserine lactones or the Pseudomonas
Quinolone Signal (PQS) was however not affected by the different mutations in ccm genes. The
ccmC mutant was also found to accumulate porphyrins, and catalase production was
undetectable, consistent with the increased sensitivity to hydrogen peroxide. Finally, reduction
of [Fe S] clusters was evidenced in both ccmC and ccmF mutants. Wild-type phenotypes were
restored by complementation with a ccmC gene from Pseudomonas aeruginosa ATCC 17400.
In conclusion, we have demonstrated that CcmC is a key determinant for a cytochrome c
biogenesis, pyoverdine maturation and expression of some quorum sensing-regulated traits. Our
future perspectives are a more detailed proteomic analysis of the ccmC mutant.
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Role of IFN-α in the pathogenesis of swine influenza virus
Barbé Filip and Van Reeth Kristien
Laboratory of Virology, Faculty of Veterinary Medicine, Ghent University,
Salisburylaan 133, 9820 Merelbeke, Belgium
Unlike mice, pigs are natural hosts of influenza viruses and pathogenesis of influenza in pigs
and humans resembles a lot. Therefore swine influenza virus (SIV) in pigs is an excellent model
for the study of the pathogenesis of influenza viruses. Disease symptoms of SIV in pigs include
general (fever, depression, anorexia) and respiratory (increased respiration rates with abdominal
breathing) signs. The acute stage of a SIV infection is accompanied by the release of several
pro-inflammatory cytokines such as interferon-α (IFN-α)1, that is abundantly present in the lung
lavage fluid (BAL) of SIV infected pigs. It has an important antiviral activity and is known to
induce fever in mice.2 The aim of this study was to assess the role of IFN-α in a SIV infection
by blocking IFN-α with monoclonal antibodies (mAb).
Nine 2-week-old conventional influenza negative pigs were inoculated intratracheally (IT) with
a high dose of SIV (A/Swine/Belgium/1/98 H1N1 107,5EID50). One group of four piglets was
treated simultaneously with IFN-α mAb (5.000.000 neutralizing units (NU) IT and
intraperitoneally (IP)). The remaining five pigs served as a control group. Neutralizing activity
of the mAb was measured by bioassay. Upon inoculation animals were monitored for clinical
signs (rectal temperature, respiration rate). One or two pigs of both groups were euthanised at
18, 24 and 30h post inoculation (PI). Lung tissues and BAL were collected post mortem. Virus
titres in lung tissues were determined by virus titration on MDCK cells. BAL was tested for
various cytokines (IFN-α, tumour necrosis factor-α (TNF-α) and interleukin-6 (IL-6)) by
bioassays and neutrophil percentages were counted using Diff-Quick®.
IFN-α mAb treatment reduced IFN-α and IL-6 in BAL at 18 and 24h post inoculation. IFN-α
was reduced 223 and 88 times in the mAb treated animals at 18 and 24h PI respectively. At the
same time points a 10-fold reduction in IL-6 levels in BAL was observed. TNF-α levels in BAL
were not influenced by mAb administration. Injection of mAb did not influence lung virus titres
or neutrophil infiltration in the lungs. Mean virus titres in anti-IFN-α and control pigs were
108,9 TCID50/g and percentage neutrophils in BAL cells ranged from 17 to 66%. Fever started
approximately 6 hours later in IFN-α mAb treated pigs. Respiration rates did not differ between
the two groups.
Body temperatures and IL-6 levels were (slightly) affected by treatment with IFN-α mAb,
which suggests a role for IFN-α in the induction of fever and other cytokines. However, these
effects could not be reproduced in a subsequent, ongoing experiment.

1 Van Reeth et al. (2002) Viral Immunol 15:583-594.
2 Kurokawa et al. (1996) J Med Virol 50:152-158.
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Characterization of the ketopantoate reductase activity of the 2acetohydroxyacid isomeroreductase (ILVC) of Mycobacterium
tuberculosis
Samira Boarbi and Beata A. Wolucka*
Laboratory of Mycobacterial Biochemistry; Institute of Public Health; 642, rue
Engeland, B-1180, Brussels, Belgium. *E-mail: bwolucka@pasteur.be
ABSTRACT
The 2-acetohydroxyacid isomeroreductase (ILVC) is a key enzyme for the biosynthesis of
branched-chain amino acids (valine, isoleucine and leucine) that is absent from humans and
other animals, and represents, therefore, a potential target for new antimicrobials.
We have recently characterized the ILVC protein (Rv3001) of the Mycobacterium tuberculosis
pathogen. Here, we show that the ILVC enzyme possesses also a ketopantoate reductase activity
and, in the presence of divalent metal ions, catalyzes the following reaction:
Reaction I: 2-ketopantoic acid + NADPH Æ pantoic acid + NADP+
Optimal reaction conditions for the reduction of ketopantoic acid were established at a pH of 7.9
and a 0.5 mM concentration of Mn2+. The apparent Km constants for NADPH and ketopantoic
acid were determined to be 0.143 mM and 1.7 mM, respectively. The specific activity of the
recombinant ILVC-dependent ketopantoate reductase was 1.69 µmol·min-1·(mg protein)-1. The
ketopantoate reductase activity of the mycobacterial ILVC enzyme was inhibited by the known
inhibitors of the plant α-acetohydroxyacid isomeroreductase: 2-dimethylphosphinoyl-2hydroxyacetic acid (Hoe 704) and N-hydroxy-N-isopropyloxamate (IpOHA), and the
determined IC50 values were 7 µM and 6 µM, respectively.
The reduction of 2-ketopantoic acid to pantoic acid (reaction I) is a penultimate step in the
biosynthesis of pantothenate (vitamin B5) that is usually carried out by a specific ketopantoate
reductase (panE). The M. tuberculosis genome contains a homolog of the panE gene (Rv2573),
but the gene product has never been characterized. In order to test the role of the ILVCdependent ketopantoate reductase activity in the biosynthesis of vitamin B5 in M. tuberculosis,
we prepared an ILVC knockout mutant by using allelic replacement strategy. The ILVCdeficient mutant of M. tuberculosis showed branched-chain aminoacid auxotrophy, grew slower
and formed smaller colonies. The in vitro growth of the mutant could be observed only on
media supplemented with branched-chain aminoacids (L-isoleucine and the 2-ketoisovalerate
precursor), and did not require pantothenate. Thus, the 2-acetohydroxyacid isomeroreductase
(ILVC) is not essential for the synthesis of pantothenate in M. tuberculosis, probably because of
the sufficient activity of the ketopantoate reductase encoded by the panE gene. Further studies
are necessary to assess the live-vaccine capacity of the obtained ILVC knockout mutant of M.
tuberculosis in animal models of tuberculosis.
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Trends in antimicrobial susceptibility among isolates of thermophilic
Campylobacter species isolated from humans and food in the period of
2004 to 2006
N. Botteldoorn1, B. Pochet2, L. Vlaes3, J.M. Collard4, M. Vrints1, K. Dierick1, O.
Vandenberg3
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Federal Agency for the Safety of the Food Chain, B-1000 Brussels
3
National Reference Center for Enteric Campylobacter, Saint Pierre University
Hospital, Brussels
4
Reference Center for Salmonella and Shigella, Juliëtte Wijtsmanstaat 14, B-1050
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Background: The prevalence of quinolone- or macrolide-resistant Campylobacter is increasing
worldwide, but few data exist on the antibiotic resistance of C. jejuni and C. coli strains isolated
from human and food products in Belgium. Because the occurrence of human Campylobacter
gastroenteritis has been largely attributed to the handling of raw poultry and the consumption of
undercooked poultry or pork meat products, we have determined the current trends in
antimicrobial resistance for the strains isolated from poultry meat and pork during the national
zoönose monitoring plan and compared with the human isolates.
Methods: From in total 250 human isolates and 628 Campylobacter strains isolated from
poultry and pork during the period 2004 and 2006, the MIC of six antimicrobial agents was
determined by using E®-test strips.
Results: Among the 169 human C. jejuni tested, 6.5%, 42.6% and 51.5% were resistant to
erythromycin, ciprofloxacin and nalidixic acid respectively. For the 81 human isolates of C. coli
tested, 37% were resistant to ampicillin and 55.6% against ciprofloxacin. Most C. coli were
susceptible to erythromycin (85.2%) and gentamicin (100%).
For the C. jejuni strains isolated from poultry, 1.8 % were resistant against erythromycin.
Resistance against ciprofloxacin and nalidixic acid was noticed in 30.2% of the strains. For the
C. coli strains isolated from poultry a higher degree of resistance in comparison with C. jejuni
was recorded for ciprofloxacin and nalidixic acid (63.1%), erythromycin (9.2%) and tetracycline
(83.6 %). Within the C. coli strains isolated from pork a higher degree of erythromycin
resistance (21.1%) and also resistance against gentamicin was noticed (3.5 %). Resistance
against ampicillin (11.4%) was lower compared to the strains isolated from poultry meat
(31.5%).
Conclusions: The increasing resistance to erythromycin and ciprofloxacin among
Campylobacter isolates underscores the need to monitor antibiotic resistance in Campylobacter
in humans and food products.
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The A5 gene of Alcelaphine herpesvirus 1 encodes a constitutively
active G-protein-coupled receptor that is non essential for the
induction of malignant catarrhal fever in rabbits
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Many gammaherpesviruses encode G-protein-coupled receptors (GPCRs). Several in
vivo studies have revealed that gammaherpesvirus GPCRs are important for viral replication and
for virus-induced pathogenesis. The gammaherpesvirus Alcelaphine herpesvirus 1 (AlHV-1) is
carried asymptomatically by wildebeest but causes malignant catarrhal fever (MCF) following
cross-species transmission to a variety of susceptible species. The A5 ORF of the AlHV-1
genome encodes a putative GPCR. In the present study we investigated whether A5 encodes a
functional GPCR and addressed its role in viral replication and in the pathogenesis of MCF. In
silico analysis supported the hypothesis that A5 could encode a functional GPCR as its
expression product contained several hallmark features of GPCRs. Expression of A5 as tagged
proteins in various cell lines revealed that A5 localizes in cell membranes including the plasma
membrane. Using [35S]GTPγS and reporter gene assays, we found that A5 is able to
constitutively couple to αi-type G-proteins in transfected cells, and that this interaction is able to
inhibit forskolin-triggered CREB activation. Finally, using an AlHV-1 BAC clone, we produced
a strain deleted for A5 and a revertant strain. Interestingly, the strain deleted for A5 replicated
comparably to the wild-type parental strain and induced MCF in rabbits that was
indistinguishable from that of the parental strain. The present study is the first to investigate the
role of an individual gene of AlHV-1 in MCF pathogenesis.
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Characterization of the genetic determinants involved in the natural
transformation of Streptococcus thermophilus
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Our laboratory has established the complete genome sequence of Streptococcus
thermophilus LMG18311, a microorganism largely used in yoghurt and cheese making. The in
silico analysis of the genome suggests that many genes were acquired by horizontal gene
transfer, potentially using natural transformation, as reported in pathogenic streptococci that
use competence as a general mechanism for genomic plasticity to escape host defences. In S.
pneumoniae, competence is a transient event that relies on an alarmone (ComC) that activates
a two-component system (ComDE), resulting in the induction of comX encoding σX. This
alternative sigma factor is the central regulator of competence since it activates all essential
late genes necessary for DNA uptake, protection and integration into the chromosome.
Although S. thermophilus contains a high percentage of pseudogenes (10 %), a putative comX
gene and all late genes essential for S. pneumoniae competence were found in the S.
thermophilus genome. Moreover, putative “com-boxes” recognized by σX were in silicoidentified upstream of all operons containing essential late genes. Recently, natural
transformation was shown to be functional in S. thermophilus LMG18311.
In order to investigate the extent of the comX regulon, comX was constitutively
overexpressed (> 50 fold), and its expression was monitored using promoter – luciferase gene
fusions. A transcriptional fusion between PcomGA, a promoter containing a “com-box”, and the
luxAB reporter genes was constructed and integrated in monocopy in the S. thermophilus
chromosome. Compared to the promoterless-luxAB control strain, the PcomGA-luxAB fusion was
20-fold induced by comX overexpression, demonstrating its functionality. To evaluate the
extent of the regulon controlled by comX, microarray experiments were performed. With this
constitutive overexpression system, most of the essential late genes were induced but the
expression of key genes, such as recA, pilD or comEA, remains unchanged. This strongly
suggests the presence of a “shut-off” mechanism. Consequently, comX overexpression was
achieved using an inducible system based on regulated Stblp promoters. In this case, a PcomEAluxAB fusion that could not be induced by the constitutive expression system was 20-fold
induced by a PblpG-comX fusion. Microarray experiments with the inducible system are
underway.
Another key aspect is the control of the comX gene in S. thermophilus, which remains
completely unexplored in this species. To follow comX induction, a PcomX-luxAB fusion was
constructed and integrated into the chromosome. The BlpRH TCS controlled by the induction
factor BlpC*, which is involved in bacteriocin production in S. thermophilus, shows a high
level of identity with S. pneumoniae ComDE. The BlpC pheromone was a candidate for
competence induction in S. thermophilus. Unfortunately, the addition of this peptide in the
growth medium was unable to activate the PcomX-luxAB fusion or the PcomGA-luxAB fusion. In
order to identify genes potentially involved in the control of comX, we are currently setting up
a transposon mutagenesis system based on a β-galactosidase reporter system.
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Inhibition of AI-2 based quorum sensing by analogues of adenosine
and cinnamaldehyde
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Quorum sensing (QS) is a mechanism for regulating microbial gene expression in a cell-density
dependent way. While there is good evidence for the involvement of interspecies QS in
biofilms, only a few interspecies quorum sensing inhibitors (QSI) are known. For this reason we
screened new molecules for their ability to disturb AI-2 based QS to investigate the possible
interference of these compounds with biofilm formation. A first group of compounds tested are
adenosine analogues, resembling S-adenosyl methionine, an important precursor in AI-2
synthesis. A second group of compounds tested consists of cinnamaldehyde (CA) and
analogues. Inhibition of AI-2 based QS was assessed by measuring bioluminescence using the
Vibrio harveyi reporter strain BB170. The mechanism of inhibition was elucidated by
measuring bioluminescence in several constitutive luminescent Vibrio harveyi strains with
mutations in LuxU, LuxO, Hfq or LuxS, in the presence and absence of putative inhibitors. To
rule out possible interference with bioluminescence as such, putative inhibitors were also tested
in a constitutive (QS independent) bioluminescent strain. Our results indicate that two adenosine
analogues (LMC-21 and LMC-28), CA and several CA analogues were found to block AI-2
based QS without interfering with bacterial growth. For all active compounds a concentration
dependent inhibitory effect was observed. The active compounds did not interfere with the
bioluminescence system as such. Since inhibitors of AI-2 based QS are rare, and considering the
possible role of AI-2 in biofilm formation and development, these compounds may be useful to
perturb these processes.
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Validation of the (GTG)5-rep-PCR fingerprinting technique for rapid
classification and identification of acetic acid bacteria, with a focus on
isolates from Ghanaian fermented cocoa beans
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Acetic acid bacteria (AAB) are widespread in nature and most of them are capable to oxidize
ethanol as substrate to acetic acid. This characteristic makes that AAB are often involved in
foods and beverages, either in a beneficial, neutral or detrimental way, making fast
identification important for technologists, who try to control the bioprocesses involved. At
present, acetic acid bacteria are classified into 10 genera and 48 species in the family
Acetobacteraceae as a branch of the acidophilic bacteria in the α-subdivision of the
Proteobacteria. The identification of AAB using phenotypic methods alone is not reliable.
Therefore these methods have been complemented or replaced by molecular techniques, in
particular DNA:DNA hybridizations and fast PCR-based genomic fingerprinting techniques
such as Restriction Fragment Length Polymorphism (RFLP) analysis of PCR-amplified 16S
rRNA or 16S-23S rRNA intergenic spacer regions or PCR amplification of repetitive bacterial
DNA elements (rep-PCR) using the REP (Repetitive Extragenic Palindromic sequences) or
ERIC (Enterobacterial Repetitive Intergenic Consensus sequences) primers. However, the
taxonomic resolution of many of these methods is not fully established, because their taxonomic
accuracy was evaluated using an insufficient number of representatives per taxon.
The aim of the present study was to assess the applicability of rep-PCR fingerprinting of DNA
using the (GTG)5 primer for differentiation of a broad range of AAB reference taxa and as a fast
identification tool of field isolates. The method was evaluated with 64 AAB reference strains,
including 31 type strains, and 132 isolates from Ghanaian, fermented cocoa beans.
Most reference strains grouped according to their species designation, indicating the usefulness
of this technique for identification to the species level. Moreover, exclusive patterns were
obtained for most strains suggesting that the technique can also be used for intra specific typing.
The fermented cocoa bean isolates were divided over 4 major clusters, namely A. pasteurianus
(cluster I, 100 isolates), A. ghanensis (cluster II, 23 isolates) and A. senegalensis (clusters III
and IV, containing 4 and 5 isolates, respectively). The method was validated through 16S rRNA
gene sequence analyses and DNA:DNA hybridizations.
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The cyclophilin inhibitor Debio-025 is a potent inhibitor of hepatitis C
virus replication in vitro and has a unique resistance profile.
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Debio-025 is a potent inhibitor of HCV replication [Hepatology 43:761-70]. In phase I clinical
studies monotherapy (dose 1200 mg BID) resulted in a mean maximal decrease in viral load of
3.6 log10 [Hepatology, 44 : 4S1, 609A]. We now demonstrate that Debio-025 is equipotent
against wild-type HCV, as against HCV replicons that are resistant to either HCV polymerase or
protease inhibitors. Debio-025, alone at concentrations below 1 µM, was able to cure cells from
their HCV replicon within 3 to 4 passages, whereas treatment with a HCV protease inhibitor, (7
passages) did not. Debio-025, at a concentration of 0.1 µM when combined with VX-950 [at a
concentration that is alone not able to clear replicon cells] was able to efficiently cure the cells.
Debio-025 at 0.1 or 0.5 µM was able to completely prevent the development of resistance to the
protease inhibitors BILN-2061 & VX-950 as well as to nucleoside and non-nucleoside HCV
polymerase inhibitors. Following long-term culture in increasing concentrations of Debio-025
or CsA, replicon resistance to both compounds was obtained. CsA and Debio-025 proved crossresistant, but the replicons remained fully susceptible to interferon and several other anti-HCV
inhibitors. Replicons resistant to Debio-025 or CsA carry one common mutation in the NS5A
gene, additional mutations are detected in the Debio-025res replicons. Because of its unique
mechanism of action and resistance profile, Debio-025 forms an attractive drug candidate for
the treatment of HCV infections in combination with polymerase and/or protease inhibitors.

35

Preliminary identification of newly isolated aerobic spore-forming
bacteria from raw milk
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Aerobic spore-formers are a major concern in the dairy industry as these bacteria are able to
survive pasteurisation in the form of spores and subsequently grow in milk and derived dairy
products. Some are even able to survive Ultra High Temperature treatment by production of
highly heat resistant spores. Contamination of raw milk mainly occurs at two stages. Primary, at
the dairy farm where spores can sneak into milk via various contamination sources like grass,
soil, air, faeces and milking equipment. Secondary at the dairy plant, raw milk is heat-treated,
packed and stored, or further processed into dairy products, where after recontamination can
occur, e.g. during the filling process. These bacteria entail a threat to the safety and quality of
dairy products by producing harmful enzymes and/or toxins, causing spoilage and food
poisoning, respectively.
Entry of spores in milk at the primary stage is unavoidable, though can be reduced by handling
good hygienic practices at the dairy farm during milking. An accurate identification of these
spore-forming bacteria is crucial in order to determine the contamination source and
subsequently define hygienic practices for diminishing entrance of these spores into raw milk.
During a large-scale study screening on the diversity of aerobic spore-forming bacteria in raw
milk from different dairy farms in the region of Flanders, it became clear that our knowledge on
the identity of these spore-formers is still far from complete. Almost 7% of all isolates,
comprising 61 isolates of a total of 898 isolates, could not be assigned to any described species.
Partial 16S rRNA gene sequences revealed these isolates probably belong to seventeen different
novel species within seven genera, i.e. Bacillus, Paenibacillus, Brevibacillus, Oceanobacillus,
Virgibacillus, Ornithinibacillus and Sporosarcina. A polyphasic approach is applied to further
identify these isolates. Currently, phenotypic, genotypic, and chemotaxonomic tests as fatty acid
methyl ester analysis, REP-PCR and SDS-PAGE are performed to obtain a complete
description. Also, their enzymatic and toxic properties are investigated to determine the
influence of these possibly novel species on the quality and safety of milk and milk products.
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Cloning of koi herpesvirus genome as an infectious bacterial artificial
chromosome: demonstration that deletion of the TK locus induces a
partial attenuation in cyprinus carpio koi.
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Koi herpesvirus (KHV), recently designated Cyprinid herpesvirus 3 (CyHV-3) is the
causative agent of a worldwide highly contagious and mortal disease in koi and common carps.
Since its first isolation in 1996, no information is available about the role of individual genes in
KHV pathogenesis and in the biology of the infection of the natural host. Moreover, there is a
clear need for development of safe and efficacious attenuated vaccines to control KHV
infection. These fundamental and applied researches on KHV require the production of KHV
recombinant strains. In the present study, we described the cloning of the KHV genome as a
stable and infectious BAC clone. This goal was achieved by insertion of a loxP-flanked BAC
cassette into the thymidine kinase locus. This insertion allowed the production of a KHV BAC
clone stably maintained in bacteria and able to regenerate virions when transfected into
permissive cells. Importantly, BAC-derived virus induced an attenuated disease (40 %
mortality) in koi carps compared to the virulent parental strain (80 % mortality) and renders the
carps resistant to the disease. This study is the first to describe the BAC cloning of a herpesvirus
genome as large as KHV. The availability of the KHV BAC is an important advance that will
allow the identification of viral genes involved in KHV pathogenesis, as well as the production
of fully attenuated recombinant candidate vaccines.
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Resistance to copper in bacteria: prevalence of cop genes among highly
resistant Gram-negative strains
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Mining and industrial activities, as well as agricultural practices are responsible for a significant
increase in the number of sites contaminated with copper and other heavy metals. Resistance to
copper has been studied in different organisms and several mechanisms, based on efflux and
sequestration of the ions, are known in bacteria. Sequestration of copper ions in the periplasm
and outer membrane in strains with cop genes confers them increased resistance (Cooksey,
1994). Two proteins, CopA and CopB, are essential to resistance in this mechanism (Cha and
Cooksey, 1991). In the multi-resistant model strain Cupriavidus metallidurans CH34 (Mergeay
et al., 2003), additional copper-induced genes, many of unknown function and reported only in
CH34, surround the core genes copABCD (Monchy et al, 2006).
In this work, cupro-resistant strains, able to grow on copper concentrations that are inhibitory
for C. metallidurans CH34, were isolated from soil samples taken at several locations (mainly
mining sites) of the katangese Copper Belt. These sites are characterized by very high copper
contents. Out of this collection, 60 strains were investigated further. All strains were gramnegative. As shown by their 16sRNA gene sequence, they belong to the genera: Cupriavidus,
Ralstonia, Luteifibra, Chitinophaga, Stenotrophomonas, Sphingomonas and Methylobacterium.
The prevalence of cop-like mechanisms in those highly resistant strain was analysed by PCR
amplification of several cop genes. CopA was detected in a majority of the CupriavidusRalstonia strains (19/20), in Luteifibra (5/6), and Sphingomonas (7/8). Many Stenotrophomonas
isolates were also copA-positive. Most of the copA-positive strains had also a copK gene, until
now only described in C. metallidurans CH34 (Monchy et al. 2006). It seems in consequence
that strains of these genera rely on an "extensive", CH34-like version of the cop mechanism. On
the contrary, Methylobacterium do not posses copA and never accumulate copper ions. High
resistance is clearly achieved in this genus through an unknown mechanism.
Cha J and Cooksey, D. Microbiology (1991) 88: 8915; Cooksey D. Molecular Microbiology (1993) 7:1;
Mergeay M, et al. FEMS Microbiology reviews (2003) 27: 385; Monchy S, et al. Microbiology (2006)
152:1765.
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The Synaptic Complex TnpI/IRS : Molecular Organisation and
Assembly
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The Tn4430 transposon from Bacillus thuringiensis encodes a DNA site-specific recombination
system to resolve cointegrate intermediates arising from its replicative mode of transposition. In
contrast to other members of the Tn3-transposon family, the recombination reaction is catalysed
by the TnpI protein, a member of the tyrosine recombinases family. The internal resolution site
of Tn4430 (IRS) contains a typical recombination core site (IR1-IR2) at which TnpI mediates
strand exchange, and two additional TnpI binding motifs, DR1 and DR2, adjacent to the core.
The DR1 and DR2 are dispensable accessory elements, the function of which is to prevent
intermolecular recombination events by restricting recombination to sites that are present on the
same DNA molecule. Bandshift experiments carried out with the full IRS reveal the formation
of four complexes suggesting hierarchical and cooperative occupation of the recombination site
by the TnpI recombination. Identity of these different complexes was further investigated by
removing specific TnpI DNA binding motifs. “Sort-Long” experiment performed with DNA
fragments of different length were done in order to detect any “sandwich” complex coming
from synapsis between two recombination sites. In order to determine the conformation of any
retarded complexes a phasing assay and some circular permutation experiments were
performed. Circular permutation experiments demonstrated that TnpI binding to the core and
accessory motifs induce a DNA bent of 75° and 58° respectively. The phasing assay, in which
we have modified the spacing between the two sites from 4 to 16 bp, show a phasing angle of
68°. A dynamic model for the assembly of TnpI/IRS recombination complex on the IRS will be
presented. Topological analysis of recombination products obtained with hybrid sites containing
the loxP target site of Cre fused to the accessory motifs of the IRS and the inversion reaction
mediate by the TnpI on DNA knots aiming at determining the global DNA deformation induced
by the assembly of the recombination complex are under progress.
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Sequence analysis of pheS, rpoA and atpA genes for
delineation of Leuconostoc species.
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For several genera of lactic acid bacteria, the use of 16S rRNA gene sequence is not sufficiently
discriminatory to differentiate closely related species. Sequence analysis of housekeeping genes
brings a new dimension into the study of genomic relationships at the inter- and intra-species
level and is a valuable alternative identification approach.
Within the genera Lactobacillus and Enterococcus, sequence analysis of the housekeeping
genes encoding RNA polymerase alpha subunit (rpoA), phenylalanyl-tRNA synthase (pheS) and
the alpha subunit of ATP synthase (atpA) has successfully been applied for species
identification and to reveal taxonomic relationships(1,2,3).
The present study addressed the applicability of sequence analysis of the same genes for the
identification of species within the genus Leuconostoc.
Reference strains of all established species were clearly delineated in species specific clusters.
Polyphasic taxonomic studies demonstrated that several recent field isolates represent novel
species within the genus Leuconostoc(4).

(1)

Naser, S., Thompson, F. L., Hoste, B., Gevers, D., Vandemeulebroecke, K., Cleenwerck, I.,
Thompson, C. C., Vancanneyt, M. & Swings, J. (2005a). Phylogeny and identification of Enterococci
by atpA gene sequence analysis. J Clin Microbiol 43, 2224-2230. (2)Naser, S. M., Thompson, F. L.,
Hoste, B., Gevers, D., Dawyndt, P., Vancanneyt, M. & Swings, J. (2005b). Application of multilocus
sequence analysis (MLSA) for rapid identification of Enterococcus species based on rpoA and pheS
genes. Microbiology 151, 2141-2150. (3)Naser, S., Dawyndt, P., Hoste, B., Gevers, D.,
Vandemeulebroecke, K., Cleenwerck, I., Vancanneyt, M. & Swings J. Development of a robust
multilocus sequence analysis (MLSA)-based identification system for Lactobacillus using pheS and rpoA
genes. Int. J. Sys. Evol. Microbiol. Submitted (4)De Bruyne, K., Schillinger, U., Caroline, L.,
Böhringer, B., Cleenwerck, I., Vancanneyt, M., De Vuyst, L., Franz, C. and Vandamme, P.
Leuconostoc holzapfelii sp. nov. isolated from Ethiopian coffee fermentation and assessment of sequence
analysis of housekeeping genes for delineation of Leuconostoc species. International Journal for
Systematic and Evolutionary Microbiology, in press.
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Polyphasic taxonomic study of Campylobacter lari, an unusual enteric
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Campylobacter lari is a thermotolerant species, mainly associated with birds and shellfish, and
is considered a potential human pathogen. C. lari is a very diverse species that comprises
several biochemical variants, including urease-producing (the so-called UPTC variants),
nalidixic acid-susceptible (NASC) and urease producing nalidixic acid-susceptible (UP-NASC)
strains as opposed to the classical nalidixic acid resistant thermotolerant campylobacters.
Genotypic diversity has been demonstrated by a variety of methods, including AFLP (Amplified
Fragment Length Polymorphism) and MLST (Multi-Locus Sequence Typing).
In the present study, 95 strains isolated from a variety of sources and geographical origins,
previously identified as C. lari or C. lari-like, were characterized by a polyphasic approach,
which included phenotypic analysis, whole-cell protein SDS-PAGE analysis, 16S rRNA gene
sequence analysis and AFLP analysis.
AFLP and whole-cell protein analysis results corroborated the reported heterogeneity, and
revealed the existence of four groups that can be clearly distinguished from the ‘classical’ C.
lari species, from the UPTC C. lari variants, and from other established Campylobacter species.
Phenotypic and 16S rRNA gene sequence analysis further substantiated the divergence of these
groups. Finally, DNA-DNA hybridisations performed between selected representatives of each
novel group and closely related Campylobacter species confirmed that groups 1, 3 and 4
represent novel Campylobacter species. DNA-DNA binding values between group 2 and C. lari
strains exceeded the value of 70%, indicating that they belong to the same species. The

phenotypic and genotypic differences between both taxa justify their classification as
distinct subspecies within C. lari.
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Toxicity and spoilage potential of aerobe spore forming isolates from
raw milk.
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The dairy industry encounters many problems with aerobe spore-forming bacteria belonging to
the genus Bacillus and relatives. These aerobe spore-forming bacteria contaminate the raw milk
through both the vegetative form and the resistant spore structure. Once these bacteria have
contaminated the milk, the spores cannot be destroyed by conventional heating processes, such
as pasteurization or for some spores even UHT-treatment.
The aim of this project is to characterise the harmful effects in dairy isolates of aerobe sporeformers. These harmful effects concerning food safety and product quality are manifested in
different ways: production of spoilage enzymes and production of toxins.
Aerobic spore-formers were isolated from raw milk samples after heating for 10 minutes at
80°C, and incubating for 72h at 20, 37 and 55°C for isolation of psychrotrophic, mesophilic and
thermophilic strains. Identification was based on a polyphasic approach. An initial screening for
spoilage potential was performed using elective media for lipolysis (tributyrin agar) and
proteolysis (PCA + 4% skimmed milk). An estimation of lipolytic and proteolytic activity was
measured in quantitative assays (respectively titration of free fatty acids and the TNBSassay).Toxicity of the strains was determined using PCR detection and a cellular assay.
The initial screening on elective media revealed that mainly Paenibacillus species, B.
licheniformis, B. subtilis, B. amyloliquefaciens, B. pumilus, B. clausii, B. circulans and species
belonging to the B. cereus-group are hazardous for the milk quality. Quantitative studies
showed strains of B. amyloliquefaciens, B. subtilis, B. cereus and P. polymyxa to be strongly
proteolytic, along with B. licheniformis, B. pumilus and B. fusiformis to a lesser extent. The
quantification method used for lipolysis turned out to be unsuited for detection of short chain
free fatty acids even though the quantitative method for determination of free fatty acids in milk
is widely accepted. Therefore, significant lipolytic activity could only be demonstrated in a
strain of B. clausii and B. pumilus.
Detection of toxins with PCR gave a lot less positive results compared to the cellular assay,
showing that PCR alone is not sufficient for detection of toxin production. A heat stable toxin
different from the B. cereus emetic toxin was expressed in strains of B. subtilis,
B. amyloliquefaciens and B. sphaericus. Enterotoxins were expressed in strains of
B. licheniformis, B. pumilus, B. amyloliquefaciens, B. subtilis, B. sphaericus and B. cereus. The
hazardous species were found to be abundantly present in the raw milk samples and some
strains are capable of growing at room temperature and stay stable for several weeks at
refrigeration temperatures used for storage of pasteurized dairy products.
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Mevastatin markedly potentiates the anti-HCV activity of selective
inhibitors of HCV replication and delays or prevents the emergence of
antiviral resistance
Leen Delang and Johan Neyts
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Statins are 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibitors,
that are widely used for the treatment of hypercholesterolemia. Recently, it was reported
that certain statins [lovastatin, fluvastatin, atorvastatin, simvastatin] inhibit hepatitis C
virus (HCV) RNA replication [Ikeda et al., (2006) Hepatology, 44,117-125]. We
confirmed the in vitro anti-HCV activity of statins and identified mevastatin as the most
potent inhibitor in this series [mevastatin : EC50= 0.87 μM, CC50= 30 μM, lovastatin :
EC50= 1.2 μM, CC50= 3.3 μM, simvastatin : EC50 =1.4 μM, CC50 = 34 μM]. We studied
various combinations of statins with selective inhibitors of HCV replication by
performing clearance-rebound assays and classic antiviral combination assays. We also
investigated whether mevastatin can delay or prevent the development of antiviral drug
resistance against polymerase and protease inhibitors. Neither mevastatin (8 µM) nor
the polymerase or the protease inhibitors at their 20x EC50 value were able to cure the
cells from their replicon after 6 consecutive passages of antiviral pressure. However, the
combination of mevastatin with the polymerase or protease inhibitors resulted in an
efficient clearance of the cultures from their replicon. Combinations of mevastatin with
IFN-α and with selective HCV polymerase and protease inhibitors resulted in an
additive anti-HCV effect. Mevastatin was able to decrease (at concentrations of 1 μM
and 5 μM) or prevent (at a concentration of 10 μM) the emergence of antiviral drug
resistance against HCV-796. Mevastatin is able to result in efficient clearance of the
replicon from the host cells when combined with IFN-α or with selective inhibitors of
HCV replication. Initial experiments suggest that mevastatin is able to delay or prevent
the emergence of drug resistance against selective inhibitors of the HCV polymerase or
protease.
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In 1986 the World Health Assembly launched the Global Polio Eradication Initiative with the
aim to eliminate polio worldwide by the year 2000. So far, large-scale vaccination campaigns
with the oral live attenuated (Sabin) vaccine (OPV) resulted in a dramatic reduction of the total
number of poliomyelitis cases and the number of countries in which polio is endemic. However,
the end stages of the eradication appear to be much more difficult than was anticipated. In this
context, a panel convoked by the National Research Council concluded that it would be
appropriate, and possibly essential, to develop antiviral drugs against poliovirus, to facilitate
risk management in the post OPV-era. We performed a comparative study on the in vitro
activity of a selection of anti-enterovirus compounds against the 3 poliovirus Sabin strains.
Drugs with different targets were selected: capsid binding agents (pleconaril, pirodavir and its
analogue R78206), a protease inhibitor (ruprintrivir), polymerase inhibitors (2'-Cmethylcytidine and related analogues), a 3A inhibitor (enviroxime), 2C inhibitors (MRL-1237
and HBB) as well as ribavirin and a compound with an unknown mechanism of action (MDL860). In particular ruprintrivir and the pirodavir analogue R78206 exhibited potent antiviral
activity against all 3 strains. Compounds such as ruprintrivir or pirodavir, that have been
evaluated in the clinical setting for the treatment of rhinovirus infections, or analogues thereof,
may have the potential to be used in the control of polio in the end phase of the eradication
campaign and in the post OPV-era.
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Insertion sequences (ISs) are small, mobile DNA entities able to expand in prokaryotic genomes
and trigger important rearrangements. To understand their role in evolution, accurate IS
taxonomy is essential. The IS4 family is composed of ~70 elements and, like some other
families, displays extremely elevated levels of internal divergence impeding its classification.
The increasing availability of complete genome sequences provides a valuable source for the
discovery of additional IS4 elements. In this study, this genomic database was used to update
the structural and functional definition of the IS4 family.
A total of 227 IS4-related sequences were collected among more than 500 sequenced bacterial
and archaeal genomes, representing more than a three fold increase of the initial inventory. A
clear division into seven coherent subgroups was discovered as well as three emerging families,
which displayed distinct structural and functional properties. The IS4 family was sporadically
present in 17 % of analyzed genomes, with most of them displaying single or a small number of
IS4 elements. Significant expansions were detected only in some pathogens as well as among
certain extremophiles, suggesting the probable involvement of some elements in bacterial and
archaeal adaptation and/or evolution. Finally, it should be noted that some IS4 subgroups and
two emerging families occurred preferentially in specific phyla or exclusively inside a specific
genus.
The present taxonomic update of IS4 and emerging families will facilitate the classification of
future elements as they arise from ongoing genome sequencing. Their narrow genomic impact
and the existence of both IS-poor and IS-rich thriving prokaryotes suggested that these families,
and probably ISs in general, are occasionally used as a tool for genome flexibility and evolution,
rather than just representing self sustaining DNA entities.

Contact : daniel.depalmenaer@uclouvain.be
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ABSTRACT
Biofilms are consortia of micro-organisms adhered to (a)biotic surfaces and embedded in a selfproduced extracellular polymer matrix. Biofilm formation often occurs on implanted medical
devices i.e. tracheoesophageal voice prostheses in laryngectomized patients. Candida albicans
biofilm development on the one-direction valve, at the oesophageal side of this prosthesis,
necessitates frequent replacement to avoid leakage of fluids into the respiratory tract.
Furthermore, bioflm formation increases air flow resistance. Biofilm cells exhibit a decreased
susceptibility to antifungals and disinfectants, which makes them difficult to eradicate. As parts
of attempts to prolong the lifetime of the voice prostheses, the silicone surface was modified by
covalent binding of polyethylene imines (PEI) (leading to complete immobilization) or by
dipping the surface in a PEI solution (dip coating) (resulting in semi-immobilized PEI surfaces).
The antibiofilm effect of the modified surfaces was assessed both in a dynamic model system
(Modified Robbins Device ([MRD]) and in a static model system (microtiter plate). The biofilm
biomass was quantified by plating. Complete immobilization of PEI by covalent binding of the
active moieties on the silicone surface yielded poor efficacy to prevent C. albicans biofilm
formation in the MRD model system. However, soaking of silicone disks or square surfaces in a
PEI solution resulted in less biofilm biomass compared to unmodified silicone in both model
systems (reductions of up to 6 log units for the static model system). Our study suggests that
PEI might be a promising compound to prevent C. albicans biofilm formation.
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Alphaherpesviruses are a subfamily of the herpesviruses, containing closely related human and animal
pathogens, including human herpes simplex virus (HSV) and porcine pseudorabies virus (PRV). These
viruses mostly cause mild and recurrent diseases, e.g. cold sores for HSV-1, but in rare cases, they are
associated with encephalitis. Many of the symptoms observed after infection with alphaherpesviruses are
associated with their neurotropic behaviour and their ability to establish a lifelong latent (non-replicating)
infection in neurons of the peripheral nervous system of their host. Repeated reactivation from latency
may lead to recurrent disease symptoms and viral spread between hosts. Sensory neurons of the
trigeminal ganglion are major target cells for latency/reactivation of different alphaherpesviruses,
including HSV-1 and PRV. In a previous report, we described that the interaction between PRVglycoprotein D (gD) and trigeminal ganglion (TG) neurons during virus entry activated intracellular
signaling dependent on small Rho GTPases and MAP kinases resulting in the formation of varicosities,
via an interaction of gD with nectin-1 (De Regge et al, 2006, Journal of Cell Biology). This suggests that
nectin-1, a cell-cell adhesion molecule, transduces signaling upon interaction with gD. Besides an
interaction during entry, gD and nectin-1 have also been shown to interact during a later step in infection,
when newly synthesized HSV-gD on the surface of the infected cell can interact with nectin-1 present on
contacting cells (Krummenacher et al, 2003, Journal of Virology).
In the current study, we evaluated whether transfection of gD in nectin-1-expressing CHO cells may serve
as a model for gD-nectin-1 induced varicosities in order to facilitate the unraveling of the underlying
signaling pathways. Surprisingly, we find that the interaction of gD with nectin-1 in the CHO model
induces a different kind of signaling, transduced by the gD protein and not by nectin-1. We report that
transfection of endocytosis deficient forms of PRV-gD in CHO cells expressing nectin-1 induces the
formation of filopodia-like structures in about 38% of the gD-expressing transfected cells, while this is
only observed in about 10% of PRV-gD transfected CHO cells lacking nectin-1. Wild type PRV-gD also
induced filopodia-like structures but to a lesser extent (21%). Co-seeding experiments showed that the
induction of filopodia-like structures is dependent on an interaction between gD and nectin-1 in trans and,
surprizingly, that the trigger appears to be passed on to the cell via gD and not via nectin-1. By using
specific inhibitors of small Rho GTPases and MAP kinases and performing co-transfections with PRVgD and dominant negative forms of small Rho GTPases, it was shown that signaling via Rac1 and Cdc42
small Rho GTPases and ERK-MAP kinase is critical in the formation of gD – nectin-1 induced filopodialike structures.
In conclusion, we found that transfection of PRV-gD in nectin-1 expressing CHO cells results in the
formation of filopodia-like structures, which depend on a trans interaction between newly produced PRVgD and nectin-1. Rac1 and Cdc42 small Rho GTPase and ERK-MAP kinase signaling are involved in this
process. Although the signaling molecules involved are largely similar, the gD – nectin-1 induced
signaling is very different in CHO cells versus neurons. The signaling cascade induced by the gD –
nectin-1 interaction in transfected CHO cells appears to be initiated by gD and not by nectin-1. Therefore,
transfection of gD in nectin-1 expressing CHO cells is not a good model to study signaling pathways
underlying gD – nectin-1 mediated varicosity formation in TG neurons. However, it may be interesting to
further evaluate whether this new aspect of gD – nectin-1 signaling in CHO cells may have biological
significance.
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Alphaherpesviruses comprise closely related and important pathogens of man and animal,
including herpes simplex virus and varicella-zoster virus in man and pseudorabies virus (PRV)
in swine. Lipid rafts are cholesterol-rich membrane microdomains in the cellular plasma
membrane, involved in entry of several viruses, including human immunodeficiency virus,
severe acute respiratory syndrome-coronavirus and poliovirus. There are only few, mostly
indirect, indications about a potential role for cholesterol and/or lipid rafts during
alphaherpesvirus entry in host cells.
To evaluate such a potential role, an assay was developed to directly analyze entry of PRV
quantitatively using a fluorescent variant of PRV (GFP fused to the VP26 capsid protein; Smith
et al., 2001, PNAS, 98, 3466-3470) and confocal microscopy. Treatment of cells with 10 mM
MBCD (methyl-beta-cyclodextrin) removes cholesterol from the plasma membrane and thereby
destabilizes lipid rafts, and was found to reduce entry of PRV significantly (57%). This
reduction was restored by replenishing cholesterol in MBCD-treated cells. Hence, plasma
membrane cholesterol is important for efficient entry of PRV.
Entry of alphaherpesviruses is subdivided in attachment, crossing of the plasma membrane
(penetration), which generally occurs by fusion of the viral envelope with the plasma
membrane, and transport of the incoming viral capsids to the nucleus along microtubules.
Flow cytometry revealed that attachment of PRV to the host cell was not reduced by MBCD
treatment. Confocal analysis of the location of PRV virions in the cell showed that MBCD
treatment stalled virus particles before or immediately upon crossing of the plasma membrane:
56% of the virions remained plasma membrane associated in MBCD treated cells, compared to
26% in control cells. Trypsin treatment removed the stalled virus particles, indicating that
MBCD treatment hampers the penetration of PRV.
Confocal analysis on fixed and live cells further showed that a vast majority (85%) of PRV
virions is juxtaposed to the lipid raft marker GM1 during the early stages of viral entry. This
indicates that lipid rafts can be involved in PRV entry, but are not likely to function directly as
fusion platform, since colocalization of virions and rafts was rare.
Thus, using fluorescently tagged virus particles, we found that plasma membrane cholesterol is
required for efficient crossing of the plasma membrane during entry of an alphaherpesvirus.
Since cholesterol is crucial for the integrity of lipid rafts and since we found that virus particles
are juxtaposed to lipid rafts during entry, our data suggest that alphaherpesvirus penetration may
depend on and occur at specific sites associated with lipid rafts.
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Bovine herpesvirus 4 (BoHV-4) has been isolated from cattle throughout the world, but
virological and serological studies have suggested that the African buffalo is also a natural host
for this virus. We have previously found that the Bo17 gene of BoHV-4 was acquired from an
ancestor of the African buffalo, probably around 1.5 Myr ago. Analysis of the variation of the
Bo17 gene sequence among BoHV-4 strains suggested a relatively ancient transmission of
BoHV-4 from the buffalo to the Bos primigenius lineage, followed by a host-dependent split
between zebu and taurine BoHV-4 strains. In the present study, the evolutionary history of
BoHV-4 was investigated by analysis of five gene sequences from each of nine strains
representative of the viral species: three isolated from African buffalo in Kenya, and six from
cattle from Europe, North America and India.

No two gene sequences had the same

evolutionary tree, indicating that recombination has occurred between divergent lineages: six
recombination events were delineated for these sequences. Nevertheless, exchange has been
infrequent enough that a clonal evolutionary history of the strains could be discerned, upon
which the recombination events were superimposed. The dates of divergence among BoHV-4
lineages were estimated from synonymous nucleotide substitution rates.

The inferred

evolutionary history suggests that African buffalo were the original natural reservoir of BoHV4, and that there have been at least three independent transmissions from buffalo to cattle,
probably via intermediate hosts, and – at least in the case of North American strains – within the
last 500 years.
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The European Commission installed a breeding programme favouring scrapie resistant alleles in
sheep. After a few years the programme is confronted to the appearance of atypical cases, e.g. in
scrapie-resistant genotypes. In this context an overall view of the characteristics of the
Transmissible Spongiform Encephalopathy (TSE) found in sheep is essential. We therefore
present latest data on TSE positive sheep found in Belgium.
Since 2001, all dead or slaughtered sheep older than 18 months undergo a rapid test for TSE.
All suspected and fallen stock sheep (N=2029) are tested with histopathology,
immunohistochemistry, electron microscopy and since 2002 Western blotting. Since 2002, all
sheep from positive farms have their PRNP gene genotyped to evaluate their scrapie resistance
status. In the atypical cases, in addition to the classical codons 136, 154 and 171, we also
control codon 141. The alleles from the three classical codons are noted according to the
international abbreviations (e.g. ARR/ARR). Furthermore we carried out 32 discriminatory
diagnostics (bovine vs. ovine TSE) using the CEA Bio-Rad Western blotting, for which we are
recognized by the Community Reference Laboratory (QA). We also genotyped all atypical
scrapie and the latest classical scrapie case for five extra PRNP polymorphisms associated with
higher PRNP mRNA expression in blood.
From 1992, we observed 24 primary cases for a total of 77 scrapie-affected sheep from 33
farms. We observed 8 atypical cases (seven Nor98 types and one PK sensitive type). We
observed sheep from four of the five scrapie-susceptibility groups (group 1 is the more
“resistant” to scrapie, we did not observe group 4, with the genotype ARR/VRQ,). From 2002 to
2004, the 10 observed positive sheep belonged to the most susceptible groups (groups 3 and 5).
However since the end of 2004 they came from the “resistant” groups (groups 1, 2 and 3, N=8).
This difference could be related with the replacing of classical scrapie with atypical cases.
Indeed we observed a unique atypical case before 2004 and seven atypical cases out of eight
positive sheep from 2004 onwards. All atypical scrapie sheep were homozygote L/L for codon
141, except one Nor98, which was L/F. Seven atypical cases did not possess any of the five
polymorphisms associated with higher PRNP mRNA expression in blood, one atypical case was
heterozygous for all five polymorphisms and the classical case was homozygous for all five
polymorphisms. The discriminatory tests on the non-atypical cases showed that all samples
corresponded to classical scrapie, excluding the possibility of Bovine cases (BSE) in sheep in
Belgium till now. Finally there were no more scrapie cases than statistically expected in herds
bearing an atypical strain.
According to our results the proportion of atypical cases is increasing through time. This could
be due to the selection for resistant genotype but this hypothesis needs further data to be
confirmed.
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Bovine tuberculosis (BTB) is highly prevalent in developing countries: About 85% of cattle and
82% of humans in Africa live in areas where BTB is not controlled. BTB has been demonstrated
in Tanzania with a prevalence varying between 0.2 and 14%. In this study the prevalence of
BTB and atypical mycobacterial infections was determined in and around Morogoro using the
Single Comparative Intradermal Tuberculin Test (SCITT) for further study of its wildlife
reservoir.
Between April and June 2005, a total of 728 bovines from 49 herds were tested for BTB and
atypical mycobacterial infections using SCITT. Milk samples were taken from all infected
animals and analysed by culture and PCR for the presence of mycobacteria.
Total prevalences of 2.5% for BTB and 10.1% for aspecific mycobacterial infections were
found using SCITT. Significantly more cattle were infected with BTB in the extensive sector
and more aspecific mycobacterial infections were observed in cattle in the intensive sector.
From 8 out of 42 milk samples (19%) atypical mycobacteria were cultured. Three milk samples
(7%) were positive by PCR specific for mycobacteria in general.
The prevalence of BTB in cattle found in the current study is in the same range as demonstrated
previously in Tanzania. A higher prevalence of BTB in the extensive sector can be due to
several factors: overcrowding of animals, introduction of newly purchased animals, different
cattle species and bigger sizes of herds. Herd owners and their families in the extensive sector
are at risk for contracting the disease because they often drink raw milk and the prevalence of
BTB is high in the extensive sector. Therefore control of the BTB as well as education of cattle
owners is important, especially in the extensive sector.
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Buruli ulcer or Mycobacterium ulcerans disease is the third most common mycobacterial
disease in humans after tuberculosis and leprosy occurring mainly in West and Central Africa
and in Australia. The infection occurs most commonly in defined areas related to rivers,
swampy terrain or lacustrine systems, habitats in which free-living amoebae occur in high
numbers as well. Moreover, populations that use unprotected sources of water for domestic
purposes have higher prevalence rates of Buruli ulcer than those who use protected sources.
During 2005 and 2006, 131 water and biofilm samples were taken from lakes, rivers, swamps,
rain tanks, boreholes, wells and water towers in villages with high and low endemicity of Buruli
ulcer in Benin. The water from rain tanks, boreholes, wells and water towers is considered safe
in contrast to water from lakes, rivers and swamps. However, because of a lack of a safe water
supply the local population in the studied area uses all sources of water.
In 105 samples out of 131 (80.2%) amoebae were isolated. Unsafe sources of water were more
contaminated by free-living amoebae than safe sources (84.8% vs. 69.2%; p=0.042) although
from waters considered to be safe still many free-living amoebae were isolated (69.2%). The
difference between safe and unsafe sources of water is largely due to the biofilm specimens that
contained twice as many free-living amoebae when collected from unsafe sources of water.
In villages with high endemicity of Buruli ulcer more free-living amoebae were isolated than in
low endemic villages (84.4% vs. 68.6%; p=0.045). Moreover, the protected sources of water in
highly endemic villages were significantly more contaminated with amoebae than those in low
endemic villages (86.7% vs. 11.1%; p<0.0001).
The isolated amoebae were morphologically and genotypically identified. The following species
were identified: Naegleria philippinensis, Naegleria angularis, Naegleria schardinger n.sp. 2
NG583, Tetramitus jugosus (G), Tetramitus entericus (C101), Acanthamoeba genotypes T4, T5,
T6 and T11. Among these species, the isolated Acanthamoebae genotypes have pathogenic
properties.
Mycobacterial species that are ubiquituous in nature (M. gordonae, M. flavescens, M. arupense,
M. asiaticum, M. simiae, M. scrofulaceum and M. nebrashense) were isolated from the
specimens.
The isolation of mycobacteria after a treatment of the sample in order to release potentially
present intracellular mycobacteria was attempted. Two biofilm samples showed mycobacterial
growth (M. malmoense and M. gordonae). It would thus be interesting to search for intracellular
mycobacteria in amoebae living in biofilms in future.
These results demonstrate that the studied area has a serious problem of water supply since both
sources of water that are considered unsafe and safe are heavily contaminated with free-living
amoebae. Our observations correlate with previous studies demonstrating that Buruli ulcer
endemic regions have a lower socio-economic status. We hereby show that even the protected
sources of water in these areas are actually not safe.
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The ectodomain of influenza matrix protein 2 (M2e) is minimally immunogenic under
conditions such as infection or vaccination with conventional influenza vaccine. Our group
showed that M2e becomes highly immunogenic when linked to an appropriate carrier such as
recombinant Hepatitis B virus core (HBc) particles (1). Parenteral vaccination of mice with
M2e-HBc induced high levels of anti-M2e antibodies that protected mice against a potentially
lethal influenza infection. The non-toxic adjuvant CTA1-DD is particularly suited for intranasal
administration and was evaluated for mucosal vaccination against influenza (2). CTA1-DD
contains the enzymatically active CTA1 subunit of cholera toxin (CT) genetically fused to a
gene encoding a dimer of the IgG-binding D-fragment from Staphylococcus aureus protein A
(3). This CTA1-DD binds selectively to Ig-receptor carrying cells of the immune system. Nasal
immunization with M2e-HBc in combination with CTA1-DD significantly reduced morbidity in
mice compared to M2e-HBc vaccine alone. We hypothesized that covalently linking the M2e
antigen with the targeted mucosal adjuvant CTA1-DD in a single recombinant protein could
enhance M2e-specific T cell priming following intranasal immunisation. Therefore, CTA1-(13)M2e-DD constructs, containing one or 3 copies of M2e, respectively, were expressed in E.
coli and used as pure recombinant proteins. Our results demonstrate that immunization of mice
with CTA1-M2e-DD or CTA1-3M2e-DD significantly reduced morbidity and protected mice
from a 4 LD50 lethal influenza challenge as in the M2e-HBc + CTA1-DD setting (2). However,
titers of M2e-specific IgG and IgA induced after immunization with CTA1-M2e-DD or CTA13M2e-DD were lower than M2e-HBc + CTA1-DD. We also observed a significant reduction in
viral load in lungs of immunized mice challenged with a sublethal dose of influenza virus,
which was most pronounced in lung extracts from mice immunized with CTA1-3M2e-DD or
M2e-HBc + CTA1-DD. Of interest, our study revealed a hitherto unknown MCH class II
restricted T cell epitope in the M2e peptide, which may have significant impact on the efficacy
of this universal anti-influenza vaccine. We conclude that M2e genetically linked to CTA1-DD
protects mice against a lethal challenge with influenza virus and induces an MHC-II restricted
M2e-specific CD4+ T cell response in Balb/c mice.
1. Neirynck et al., Nature Medicine, 1999; 5:1157-63.
2. De Filette et al., Vaccine, 2006; 24: 544-51.
3. Agren et al., Journal of Immunology, 1997; 158: 3936-46.
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Recently, we identified a common locus displaying characteristics of a Class II
bacteriocin gene cluster in the genome of the sequenced S. thermophilus strains LMG18311,
CNRZ1066 and LMD-9, which are regarded as non-bacteriocin producers. This locus strongly
resembles to the blp (blp for bacteriocin-like peptide) locus of S. pneumoniae, S. mutans and S.
pyogenes and was therefore designated the S. thermophilus blp locus (blpSt). In the present
study, we showed that the blpSt locus is only fully functional in strain LMD-9 and regulates the
production of antimicrobial peptides that display a broad inhibitory spectrum targeted towards
Gram-positive bacteria. The blpSt cluster of LMD-9 contains 23 genes that are transcriptionally
organized in six operons: blpABCSt (peptide transporter genes and pheromone gene), blpRHSt
(two-component regulatory system genes), blpDSt-orf1, blpUSt-orf3 and blpE-FSt (putative
bacteriocin precursors and immunity genes), and blpG-XSt (putative function in bacteriocin
modification). All the operons, except the regulatory unit blpRHSt, were shown to be coregulated at the transcriptional level by a quorum-sensing mechanism involving the pheromone
BlpCSt. These operons are differentially transcribed depending on growth phase and pheromone
concentration, which could be correlated with differences in their promoter sequences.
Using deletion mutants, we investigated the contribution of the three putative
bacteriocin-encoding operons blpDSt-orf2, blpUSt-orf3 and blpE-FSt (bacSt operons), and of the
blpGSt gene, which encodes a putative modification protein, to the inhibitory spectrum and
immunity of strain LMD-9. Our results present evidence that the blpSt locus encodes a multicomponent bacteriocin system, called thermophilin 9. Among the four Class II bacteriocin-like
peptides encoded within the bacSt operons, BlpDSt alone was sufficient to inhibit growth of most
thermophilin 9-sensitive species. The blpDSt gene forms an operon with its associated immunity
gene(s), and this functional bacteriocin/immunity module could easily be transferred to
Lactococcus lactis. The remaining three BacSt peptides BlpUSt, BlpESt and BlpFSt only confer
poor antimicrobial activity but act as enhancers of the antagonistic activity of thermophilin 9.
The blpGSt gene was also shown to be specifically required for the antilisteria activity of
thermophilin 9 since its deletion abolished the sensitivity of most Listeria species. Using a
complementation experiment of the motility deficiency of Esherichia coli dsbA, we showed that
blpGSt encodes a functional thiol-disulfide oxidase, suggesting an important role for disulfide
bridges within thermophilin 9.
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Bacterial genes are expressed differentially during the cell cycle in response to a wide variety of
signals. To ensure constant (over)expression of a given gene, the endogenous promoter can be
replaced by a constitutive promoter. We have constructed a library of artificial constitutive
promoters. In this study, a rational approach to efficient promoter knock-in by recombineering,
applied to the ppc gene (phosphoenolpyruvate carboxylase) of E. coli K-12, is presented. From
the constitutive promoter library, a strong and a medium strength promoter were chosen and
used to replace the natural promoter of the ppc gene. The mutants were investigated at
transcriptomic and metabolomic level in flask and batch cultures. Three different strategies were
used to replace the natural ppc promoter by an artificial promoter. To achieve overexpression, it
was important to conserve the natural ribosomal binding site (RBS) of the ppc gene. The
insertion of an artificial RBS and promoter between the gene and its natural promoter or the
replacement of both the natural RBS and promoter by an artificial RBS and promoter resulted in
a downshift of ppc expression, probably due to decreased mRNA stability. We demonstrated
that the expression from the knocked-in promoter has become independent of environmental
conditions (flask versus batch cultures) and genetic background (MG1655 fnr versus MG1655
fnr, ΔackA-pta, ΔpoxB). Thus, this toolbox can be used to fine tune multiple genes in
Escherichia coli.
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MHV-68 key fusion epitopes avoid neutralization through
conformational changes.
Laurent Gillet* and Philip G. Stevenson
Division of Virology, Department of Pathology, University of Cambridge, Tennis Court
Road, Cambridge CB2 1QP, U.K.
Persistent viruses have evolved to co-exist with established host immunity.
Herpesviruses are among the most successful. Infected individuals simultaneously produce
virus-specific antibodies and secrete infectious virions. A major challenge for infection control
is to work out why established antibody responses fail to stop viral transmission. We are
addressing this question with Murine gamma-herpesvirus-68 (MHV-68). The only monoclonal
antibody (mAb)-defined neutralization targets of MHV-68 are the gH/gL heterodimer and gB.
Both are essential components of the virion fusion complex. Neither is an easy neutralization
target: gH/gL-directed neutralization requires a large antibody excess 2, while gB-directed
neutralization tends to be incomplete 3. A possible explanation for this difficulty of
neutralization is that intact virions use conformation changes to keep key fusion epitopes
concealed.
In this study, we showed that gB undergoes a post-endocytic conformation change
related to fusion. This happened in LAMP-1+ endosomes, consistent with infection being pHdependent. The gH conformation changed alongside that of gB, in a way consistent with gL
dissociation. Thus, gL appeared to play an important role in switch between virion- and profusion forms of the gH/gL/gB complex4. Immunofluorescence showed that gL-deficient MHV68 mutants, which express only a downstream form of gH5, bound to cells and were
endocytosed normally, but released their capsids prematurely and consequently failed to reach
LAMP-1+ endosomes. The prematurely released capsids failed to progress to nuclear pores,
resulting in a severe infection deficit. The normal virion gB conformation was also destabilized
by a lack of gL and prematurely switched to its pro-fusion form. An important function of gL is
therefore to regulate fusion by holding gH and gB in their upstream conformations until virions
reach peri-nuclear late endosomes.
A second consequence of gL deficiency was increased virion susceptibility to
neutralization. This reflected that mAbs specific for the pro-fusion form of gH, which failed to
neutralize wild-type virions because gH is predominantly in its upstream form, were able to
neutralize gL knockout virions. Thus, glycoprotein conformation changes both regulate
herpesvirus entry and help to protect virions against neutralization.
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New insights in the genetic basis of dinitrification
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Phylogenetic analyses of denitrification genes are often used in environmental, cultivationindependent studies to deduce the influence of environmental factors on the denitrification
process and/or the structural diversity of the denitrifying community. However, several reports
of differences between functional gene phylogeny and organism phylogeny in the last five years
have indicated that the taxonomic information content of denitrification genes is not clear-cut.
Also, possible effects of the biological or chemical environment on the denitrifying capacity of
microorganisms cannot be separated from their identity and all characteristics that come with
that. Therefore, we started the investigation of nir and norB genes in a large and diverse set of
identified pure culture denitrifiers. The focus on the denitrifying bacterium led to the conclusion
that for both gene types, functional gene data cannot be generally used for deducing structural
diversity information, and linkage of both gene types, either on the chromosome or on a
plasmid, does not appear to be a general feature in denitrifiers. Next to these conclusions on
gene phylogeny and other data on occurrence and prevalence of the different genes in bacterial
taxa, the availability of both biological material and molecular data at hand led to other
interesting observations, which could initiate novel exciting denitrification research.
In one Pseudomonas isolate from activated sludge, R-25208, and one Bacillus isolate from soil,
R-32694, the co-occurrence of a cnorB and a qnorB gene were observed, for which only the
phylogeny of the latter matched the organism phylogeny for both isolates. Moreover, in the
Pseudomonas isolate, a nirK was found that also was not congruent with the organism
phylogeny, but did match the cnorB phylogeny. Preliminary tests showed that Pseudomonas sp.
R-25208 contains plasmid DNA, which carries both cnorB and nirK but not qnorB. Of course,
further characterization and tests are necessary, but this example shows that plasmid transfer of
functional denitrification genes is possible. In addition, (i) identical nirK and cnorB sequences
were found in representatives of different bacterial classes, (ii) the environment had a significant
influence on the nirK phylogeny, regardless of the taxonomical position of the denitrifiers, and
(iii) detection of the functional genes within some taxa was strain-specific, suggesting
significant sequence divergence between very closely related microorganisms. All these results
clearly point to horizontal gene transfer as possible important mechanism for the distribution of
the denitrification capacity. Notwithstanding the indirect nature of this evidence for possible
horizontal gene transfer, further investigation is surely warranted.
During the studies on nir and norB genes, it was striking that these functional genes could only
be amplified in a very low fraction of the pure cultures. A possible explanation would be that
applied primers and PCR protocols were developed based on very limited sequences available at
the time, and that their use in a large strain set now showed their fallibility as broad-range
amplification and detection tools. To validate the hypothesis of non-optimal amplification, a
dot-blot method was developed for both norB genes. Screening showed that insufficient primers
and PCR protocols could only partially explain the observations. In most included Comamonas
and Bacillus strain no norB gene could be detected, suggesting possible presence of unknown
enzymatic redundancy for nitric oxide reduction. If so, the occurrence of more denitrification
enzymes would have a large impact, especially in environmental monitoring systems. Again, the
evidence is indirect, but merits further research.
In conclusion, although the denitrification trait has been studied extensively in the last century,
possibly much more aspects of the process need to be uncovered.
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Faecal bacterial DGGE profiles of Crohn’s disease patients are
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Crohn’s disease (CD) is a chronic recurrent disease. Although general dysbiosis has been
described in CD, no causative pathogens have been identified so far. Recent findings suggest
that the host genotype affects the bacterial community in the human gastrointestinal tract. In this
study, the microbiota of CD patients, their unaffected relatives and matched healthy controls
were compared.
Total bacterial DNA was extracted from faecal samples of 66 CD patients and 82 unaffected
relatives from 25 families and 26 healthy controls from 5 matched control families. A cultureindependent approach using PCR-DGGE (Denaturing Gradient Gel Electrophoresis) population
fingerprinting was applied to determine the composition of the predominant faecal flora, using
universal primers targeting the V3 region of the 16S rRNA gene. The presence and intensities of
the bands in the resulting DGGE profiles were analysed with BioNumerics 4.6 software and
statistics were done using SPSS 14.0.
Among a total of 174 PCR-DGGE profiles, 79 band-classes were identified. Both the presence
and the intensities of the bands per class were analysed. A highly significant difference between
CD patients and unaffected controls (unaffected relatives and healthy controls) was observed
based on three band-classes bc24, bc48 and bc52 with a Mann-Whitney U test and after
Bonferroni correction for 79 classes (p= 1.8 10-5; 4.7 10-4; 1.8 10-5 respectively). Based on band
position analysis, these band- classes could tentatively be assigned to enterobacterial organisms
for bc24 and to clostridial organisms for bc48 and bc52. At positions of bifidobacterial
organisms, no significant differences were observed. The three differential band-classes were
further analysed in a Kruskal Wallis Test comparing patients, unaffected relatives and healthy
controls. Even after simple correction for multiple testing, highly significant results were again
obtained for classes bc24, bc48 and bc52 (p=3.2 10-4; 7.1 10-3; 1.9 10-4 respectively).
Conclusions
Comparison of PCR-DGGE banding patterns indicated the presence of three band-classes which
significantly differed between CD patients, unaffected relatives and matched healthy controls.
Band-classes bc24 and bc52 were more frequently absent or less intense in patients whereas
bc48 was more frequently present or more intense in patients compared with both healthy
control groups. To confirm our hypothesis that these band-classes represent possible causative
organisms, band sequencing analysis is currently performed.
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Complete nucleotide sequence of pEK499, a multi-drug resistance
plasmid from the UK’s most prevalent Escherichia coli strain with
CTX-M-15 β-lactamase.
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ARMRL, Centre for Infections, Health Protection Agency, London, United Kingdom.
Objectives. Multi-resistant E. coli with CTX-M (mostly CTX-M-15) extended-spectrum βlactamases are prevalent in the UK, with several epidemic strains and many unrelated
producers. Strain A is the most widespread producer clone, recorded from >45 centres. We
report the complete nucleotide sequence of pEK499, a multi-resistance plasmid encoding CTXM-15 enzyme in epidemic strain A.
Methods. pEK499 was randomly sheared and the 2-3 kb fraction was cloned into the pGEMTeasy vector, prior to transformation into E. coli DH10b. Inserts were sequenced by dye
terminator chemistry. Sequences were assembled using the Staden Package. Combinatorial
PCRs, directed PCRs, and walking reads on selected clones were used to assemble the
sequences and to fill-in gaps.
Results. pEK499 was found to be a circular molecule of 117,536 bp belonging to
incompatibility group FII. It harboured up to 185 predicted genes and encoded multi-resistance
and virulence factors. With the exception of blaTEM-1, all antibiotic resistance genes were
clustered in a 25-kb region. They included blaCTX-M-15 and blaOXA-1 as well as genes conferring
resistance to aminoglycosides and ciprofloxacin (aac6’-Ib-cr), macrolides [mph(A)],
chloramphenicol (catB3) and tetracycline [tet(A)]. A 1.8-kb class I integron was present within
the multi-resistance region; this carried dfrA17 and aadA5, encoding trimethoprim and
streptomycin resistance respectively, also sulI encoding sulphonamide resistance. Virulenceassociated genes present on pEK499 included the serum survival gene traT, as well as vagC/D.
pEK499 also encoded the F-plasmid-derived ccdA/B toxin/antitoxin addiction system.
Conclusion. Plasmid pEK499 harboured ten antibiotic resistance genes affecting the activity of
eight antibiotic classes, along with different virulence determinants. It may contribute towards
the epidemiological success of E. coli strain A in the UK. The toxin/antitoxin addiction system
will ensure its maintenance in the absence of antibiotic pressure.
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A Derivate of the Antibiotic Doxorubicin Inhibits Dengue and Yellow
Fever Virus Replication in vitro.
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Doxorubicin is an antineoplastic antibiotic obtained from Streptomyces peucetius. We
report that doxorubicin exhibits in vitro antiviral activity against flaviviruses, i.e. the
yellow fever virus (17D strain) (EC50 < 0.78 µg/ml) and dengue virus (type 2 NG
strain) (EC50 = 0.9 µg/ml). However, doxorubicin proved also cytotoxic in the
uninfected host cells and is thus not very selective as an antiviral agent. We identified
a novel derivate of doxorubicin, SA-17 with excellent antiviral activity against DENV
(EC50 = 0.2 µg/ml) and that was markedly less cytostatic than the parent compound.
SA-17 inhibited also YFV-17D replication, although less efficiently that DENV
replication SA-17 proved inactive against viruses other than flaviviruses (bovine viral
diarrhea virus, Coxsackievirus B3, HIV, and HSV-1: EC50 > 100 µg/ml). A dosedependent anti-DENV activity was confirmed using a dengue reporter virus, i.e.
infectious full-length dengue virus that expresses the Renilla luciferase. Time-of-drug
addition studies indicated that SA-17 acts at an early stage of the replication cycle. This
hypothesis was confirmed in experiments using BHK cells harboring the DENV
subgenomic replicon that only consists of the non-structural genes of the virus (NS1 –
NS5). SA-17 was unable to inhibit the replication of the replicon and thus, does not
work at the level of the viral replication machinery. Further studies revealed that SA-17
exerts it activity via a virucidal effect, even when using very high titers of the virus as
the inoculum. Also doxorubicin was shown to inhibit DENV replication by a virucidal
mechanism, but the virucidal effect of the parent compound was less pronounced than
that of SA-17. Further studies are ongoing to unravel the precise mechanism by which
SA-17 exerts its virucidal effect on flaviviruses.
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B-BLOOMS2: a BELSPO project concerning the problem of
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Cyanobacterial blooms are becoming a worldwide problem for sustainable use of surface waters
for drinking water, recreation, aquaculture and irrigation as planktonic cyanobacteria frequently
produce toxic substances. Genera like Anabaena, Aphanizomenon, Microcystis and Planktothrix
may produce a large range of peptides, the most well-known among these are microcystins,
anatoxins and saxitoxins that cause health problems and even the death of humans and animals.
A previous project (2003-5) has shown that Belgium was also struck by these blooms, and that
Microcystis (potentially producer of hepatotoxic microcystins) was the most frequent bloomformer.
The objective of the BELSPO B-BLOOMS2 project is to develop the knowledge and tools
concerning the toxicity, diversity, modeling and managements of blooms in Belgium. It
involves the measurement of toxins by sensitive and specific analytical methods, the
measurement of physico-chemical, biological and meteorological data for a few reference
waterbodies, the identification and study of the toxigenic cyanobacteria in Belgian samples to
assess their genomic diversity and the factors involved in regulating toxicity.
In addition, the development and testing of management scenarios for control and mitigation
will be carried out in one Walloon reservoir, whereas a predictive statistical model will be
developed for a series of urban ponds in Brussels.
These tools will be useful to involve Belgium into European and international research activities
in this field. Furthermore, the development of a predictive model for nuisance cyanobacterial
blooms will help regional authorities to make decisions to be able to better implement the EC
Water Framework Directive in order to reduce pollution, promote sustainable water use, protect
the aquatic environment and improve the status of aquatic ecosystems.
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Unifying classical and molecular taxonomic phage classification
using BLASTp tools
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The International Committee on Taxonomy of Viruses (ICTV) classifies phages in
groupings based on the properties of viral nucleic acids and various physiological and
morphological parameters to condense the disparate and extensive data on individual viruses.
However, the emphasis shift towards genome-based phage research has led to discussions
between “Modular classification” and traditional taxonomic classification(1). The modular
classification system views phage genomes as a set of interchangeable genetic elements and
evolve by the exchange of these modules(2). As such, this method does not correspond to
traditional classification since it does not acknowledge hierarchical branching phylogeny.
The presented work aims at unifying classical and molecular taxonomic classification
by integration of molecular and physiological parameters. We developed two BLAST-based
tools, CoreExtractor.vbs and CoreGenes, to parse-out/quantify the relationship between two
phages into a single correlation score. CoreExtractor.vbs allows pairwise comparisons of large
sets of phages and their genes. The calculations of these correlations are based on a simple
BLAST similarity to allow a global overview of the proteomic correspondence, identifying
distinguishable subsets of phages. To verify and more subtly compare these correlations,
CoreGenes was applied to individual subsets of related phages and linked to available
physiological data available in literature.
Analysis and biological interpretation of the molecular correlations among all tailed
phages (Caudovirales) with known genome sequence, shows this approach supports the current
ICTV classification and proves that horizontal gene transfer does not mask the evolutionary
relationship between phages. Using a cut-off score of 40% homologous proteins between two
phages, phages cluster correctly within existing genera, acting as proof-of-principle that this
approach is valid. Furthermore, we are preparing several proposals for new genera identified
within the Podoviridae, Myoviridae and Siphoviridae families. In addition, we observe higher
level relationships (20% correlation) that warrant the introduction of subfamilies. Subfamilies
emphasize commonalities between related genera, prevent excessive subdivision during
classification and solve classification difficulties with cross-family correlations. These analyses
also enabled us to weed out errors in the public databases (EBI and NCBI) and are easily
applicable towards classification of new phage genomes.
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In contrast to most gammaherpesviruses, Bovine herpesvirus 4 (BoHV-4) has a broad range of
host species both in vitro and in vivo. Several in vitro studies demonstrated that some human
cell lines are sensitive or even permissive to BoHV-4. These observations led to the hypothesis
that cross-species transmission of BoHV-4 could lead to human infections. In the present study,
we investigate the sensitivity of BoHV-4 to neutralization by naïve human sera in order to
determine if humans exhibit innate anti-viral activities against this virus.

Our results

demonstrate that human sera from naïve individuals, in contrast to the sera of naïve subjects
from various animal species, neutralize BoHV-4 efficiently. A series of complementary
experiments were performed to unravel the mechanism(s) of this neutralization. The data
obtained in this study demonstrates that human serum neutralizes BoHV-4 in a complement
dependent manner activated by natural antibodies raised against the Galα1-3Galβ1-4GlcNAc-R
epitope expressed by bovine cells.
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Marine methane seep ecosystems:
Environmental constrains on microbial activity at three Mud
Volcanoes in the Gulf of Cadiz
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ABSTRACT: Mud volcanoes (mv’s) are sea floor structures formed by the expulsion of
reduced material from deeper sediment layers, which is often saturated with respect to methane
and other volatile hydrocarbons. At the interface between this reduced fluids and the electron
donors present in the see water, the microbially mediated Anoxic Oxidation of Methane (AOM)
-coupled to sulphate reduction- is an efficient barrier that prevent the release of methane in the
hydrosphere and fuels chemosynthetic ecosystems. In this study we targeted three mud
volcanoes from the Gulf of Cadiz, which differs in term of structures and geochemical
environments with the aim of measuring the methane turnover and identifying possible
environmental controls on the microbial activity. At MERCATOR, DARWIN, and CARLOS
RIBEIROS mv’s, we found maximum methane turnover ranging from 6 to 300 nmol/cm3/d. The
lowest activities were measured at MERCATOR mv , where high salts concentration seem to
inhibit the AOM reaction. Methane and sulphate gradients typically associated with AOM
where recorded in the sediment except for MERCATOR mv where dissolution of Gypsum
(CaSO4) maintains a high sulphate concentration. At DARWIN mv, discrete AOM hot-spots
were sampled with the Remote Operated Vehicle ISIS, yielding highest activities and thus
revealing the very heterogeneous structure of this mv. Overall, these results demonstrate the
influence of several environmental parameters on the microbial activity at these “cold seep”
sites.
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The consumption of cooked meat products such as ham, turkey and chicken breast is steadily increasing
in Belgium. A large part of these products are sold as sliced, modified atmosphere packaged (MAP)
products. The combination of microaerobic conditions, the presence of NaCl and NaNO2 and a reduced
aw favours growth of psychrotrophic lactic acid bacteria (LAB) and inhibits growth of Gram-negative
spoilage flora (2). Although the presence of LAB involves no public health risk, the outgrowth of these
strains can cause several defects resulting in premature spoilage of the end-product and a reduction of
shelf-life (1, 3). In production plants, plate count methods are routinely used in microbial quality
assessments of MAP meat products. These methods are merely quantitative and do not provide any
information on the composition or the origin of the bacterial community. Previously, Denaturing Gradient
Gel Electrophoresis of 16S rDNA amplicons (PCR-DGGE) obtained from culture (bulk) fractions grown
on PCA and MRS media was successfully applied to analyze the diversity and composition of bacterial
spoilage flora associated with MAP sliced cooked meat products produced in a Flemish plant. The species
Lactobacillus sakei, Lactobacillus curvatus, Carnobacterium divergens and Leuconostoc carnosum were
found to represent the common, dominant bacterial spoilage flora at sell-by date. In the present study,
PCR-DGGE was used to study the population dynamics of LAB during the production process and shelflife of MAP cooked turkey in the same plant. PCR-DGGE analysis of culturable fractions was combined
with DNA fingerprinting of selected isolates obtained from sampling the production line and the MAPproduct during shelf-life. Rep-PCR and Amplified Fragment Length Polymorphism (AFLP) analysis were
used for molecular source tracking of the contamination in the final MAP product.
Overall, PCR-DGGE analysis of culturable populations revealed a low complexity of the bacterial flora
present during the production process and shelf-life of MAP turkey. Only a small portion of the flora
recovered from the production process was also detected during shelf-life and/or at expiry date of the
MAP product. Band sequencing and band positioning analysis assigned two DGGE bands to the spoilage
organisms L. sakei and C. divergens. PCR-DGGE analysis also suggested that these spoilage bacteria
might be present in the air, on the packaging material and on the matrix before and after processing.
To test whether specific spoilage strains persisted in the plant in between the two independent sampling
campaigns and/or at different stages of the production process, a selection of isolates was analyzed using
rep-PCR (90 isolates) and subsequent AFLP fingerprinting (32 isolates). These techniques also provide
information on possible contamination of the MAP turkey with the starters for fermented dry sausage
(FDS) production in the same plant. Rep-PCR and AFLP data indicated the presence of a small number of
spoilage strains that may be resident during the production process and that are responsible for the
spoilage of the final MAP meat. Also, DNA fingerprinting revealed that FDS starters were contaminating
the air and the packaging material along the MAP turkey process line. Through AFLP-based
identification, isolates could be assigned to L. sakei, Pediococcus pentosaceus, Pediococcus acidilactici
and Carnobacterium maltaromaticum.
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Several species of Vibrio include clinically important human pathogens. Most disease
causing strains are associated with gastroenteritis but can also infect open wounds and cause
septicemia. It can be carried by numerous sea living animals, such as for example crabs or
prawns, and has been known to cause fatal infections in humans. Pathogenic Vibrio include V.
cholerae (the causative agent of cholera), V. parahaemolyticus, and V. vulnificus. Vibrio
cholerae is generally transmitted via contaminated water. Pathogenic Vibrio can cause food
poisoning, usually associated with undercooked seafood. In the present study, we developed
original methods of immunization to produce monoclonal antibodies raised against vibrio sp
surface antigens. Immunizations were performed with V. vulnificus, V. cholerae O:139 and V.
cholerae O:1. The monoclonal antibodies produced will be valuable tools for further
development of detection methods of pathogenic vibrios in sea food. This project has been
supported by the Walloon Region (DIASEA project).
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ArgR-dependent repression of the Escherichia coli hisJQMP operon
for arginine and histidine transport
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One of the three uptake systems for the nitrogen- and energy-rich basic amino acid arginine, the
LAO system (lysine, arginine, ornithine), is encoded by the argT-hisJQMP locus. This gene
cluster comprises two periplasmic binding proteins: the argT encoded LAO protein that binds
lysine, arginine and ornithine; and HisJ that binds histidine and arginine although with a lower
affinity. The hisJQMP genes were recently discovered as a new member of the ArgR regulon
(1). At the molecular level, the action of ArgR is only well documented in the biosynthetic
pathway, where a single liganded ArgR hexamer binds to a tandem pair of 18 bp long ARG box
sequences that overlap the core promoter elements to a variable extent, but systematically cover
the Pribnow box and the transcription start site. Thus for the biosynthetic pathway genes, ArgRdependent inhibition of transcription initiation occurs by steric exclusion of RNA polymerase
binding. Recent work (1) had identified the presence of a single 18 bp ARG box-like sequence
upstream of the open reading frame of the E. coli hisJ genes, and microarray and RTq-PCR
experiments indicated a significant arginine- and ArgR-dependent downregulation of the
mRNA levels of this same gene.
Here we focus on this new member of the ArgR regulon, hisJQMP, in order to characterize and
to better understand the regulatory mechanism. Primer extension assays identified the hisJ
transcription start at 49 nt upstream of the ATG initiation codon and confirmed that the
promoter PhisJ is slightly repressible by arginine in an ArgR-dependent manner. The argininedependent binding of ArgR to the hisJ control region was analyzed by electrophoretic mobility
shift assays (EMSAs), DNase I footprinting, premodification binding interference techniques
and mutant studies. These experiments revealed that the hisJ operator consists of two 18 bp
ARG boxes separated by three bp. Each ARG box establishes sequence-specific contacts with
ArgR in vitro and contributes to the repressibility in vivo, but to a different extent. Interestingly,
the hisJ initiation site is more distant from the ArgR binding sites than are the initiation sites in
the arginine biosynthetic genes and operons. The hisJQMP operon is the first member of the E.
coli ArgR regulon, directly repressed by liganded ArgR, where none of the core promoter
elements overlaps the ARG boxes.
To better understand how ArgR interferes with the hisJ transcription initiation process, we
performed single round in vitro transcription assays and mixed DNase I footprinting
experiments with ArgR and RNA polymerase. In consistency with the unprecedented
organization of the hisJ control region, our results strongly suggest that the ArgR-dependent
inhibition of transcription initiation of hisJ occurs not by steric exclusion of RNA polymerase
binding, but rather by ArgR mediated topological changes of the promoter region that make it a
less optimal substrate for the polymerase.
References
(1) Caldara, M., Charlier, D. & Cunin, R. (2006).. Microbiology, 152: 3343-3354.
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Tn4430 is a transposon of the Tn3 family isolated from Bacillus thuringiensis. It encodes two
proteins directly involved in its transposition function: a transposase (TnpA, 987aa) and a
tyrosine recombinase (TnpI, 235aa). Like other Tn3-family members, Tn4430 exhibits also a
function of transposition immunity to prevent multiple insertions of the element in a same DNA
molecule. The presence of single terminal inverted repeat of Tn4430 (IR, 38pb) is sufficient to
confer immunity to the target, indicating that the transposase, which binds to these sequences, is
directly involved in the process. Except for the presence of 3 conserved residues (DDE) thought
to play a role in catalysis, very little is known about the structure-function relationship of the
Tn3-family transposases and the molecular mechanism of “molecular repulsion” that is
responsible for transposition immunity remains largely unexplored.
A strategy to study transposition immunity in our lab is to uncouple the transposition and
immunity functions of the transposase by making a reorientation of transposition immunity to a
heterologous site. Precisely, the aim is to determine if fusions between the transposase and the
LacI repressor of E.coli were able to confer transposition immunity to a target containing copies
of the lacO operator, the DNA recognition site of LacI. Transposase variants carrying LacI at Nterminus and C-terminus were built. Results show that the N-terminus variant can confer
transposition immunity to a target containing copies of the lacO operator but it’s not the case for
the C-terminus variant. These results support that, under certain conditions, transposition and
immunity functions of the transposase can be uncoupled.
In a complementary approach, a genetic screen was developed aiming at identified transposase
mutants that are proficient in transposition while having lost the ability to immunise a target
(transposition+/immunity-). The aim of this part of the study is to provide a map of the region(s)
involved in transposition immunity. The assay is based on the activation of a lacZ reporter gene
following the insertion of Tn4430-derived mobile cassette (mini-Tn) into the target. Bacterial
cells expressing beta-galactosidase then produce blue papillae at the surface of colonies grown
on X-gal. With the wild-type TnpA, transposition in a permissive target results in the formation
of several dozen of blue papillae depending on the size of the colonies. In contrast, if the target
is immunised by the presence of an IR sequence of Tn4430, the number of papillae is reduced
by 2 to 3 orders of magnitude. TnpA mutants that increase the frequency of papillae formation
in the immunised strain have already been isolated and are being characterized.
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The imidazopyrrolopyridine analogue AG110 is a novel, highly
selective inhibitor of pestivirus replication and targets the viral RNAdependent RNA polymerase at a hot spot for inhibition of viral
replication.
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We report on the potent and selective anti-pestivirus activity of ethyl 2-methylimidazo[1,2a]pyrrolo[2,3-c]pyridin-8-carboxylate (AG110). The EC50 for inhibition of bovine viral diarrhea
virus (BVDV) (i) induced CPE formation is 1.2 + 0.5 µM, (ii) RNA synthesis is 5 + 1 µM and
(iii) production of infectious virus is 2.3 + 0.3 µM. AG110 is inactive against the hepatitis C
virus and a flavivirus. Time-of-(drug)-addition experiments revealed that AG110 inhibits
BVDV replication at a time point that coincides with the onset of intracellular viral RNA
synthesis. Drug-resistant mutants (AG110r) carry the E291G mutation in the viral RNAdependent RNA polymerase (RdRp). AG110r virus is cross-resistance with the cyclic urea
compound 1453 (Sun et al, 2003 J.Virol. 77:6753-60) which also induces the E291G mutation.
Interestingly, AG110r virus is markedly less susceptible to inhibition by the imidazopyridine
BPIP (Paeshuyse et al, 2006 J. Virol. 80: 149-60) a compound that induces the F224S resistance
mutation. AG110 is a weak inhibitor of the in vitro activity of recombinant BVDV RdRp but
inhibited efficiently the activity of BVDV replication complexes. Molecular modelling revealed
that E291 is located in a small cavity near the tip of the finger domain of the RdRp about 7 Å
away from F224. Docking of AG110 in the crystal structure of the BVDV RdRp revealed
several potential contacts including with Y257. The E291G mutation may enable the free
rotation of Y257; thus destabilizing the backbone of the loop 223-226 rendering more mobility
to F224 and hence reducing the affinity for BPIP. The fact that also the pestivirus inhibitor
VP32947 (Baginski et al., 2000, PNAS 97: 7981-6) targets the viral polymerase and induces the
F224S mutation, suggests that the larger E291/F224 region may be critical in the functioning of
the polymerase or in the assembly of pestivirus replication complex (Paeshuyse et al., 2007 J.
Virol. 81 : 11046-53)
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Burkholderia cepacia complex bacteria are opportunistic pathogens that can cause severe
respiratory tract infections in cystic fibrosis (CF) patients. Attempts to eradicate these organisms
from the lungs of CF patients are often unsuccessful due to their increased resistance to a broad
range of antibiotics. Therefore much effort is invested in prevention of acquisition of these
bacteria by CF patients and multiple infection control guidelines have been issued to prevent
person-to-person transmission. Unfortunately, most of these disinfection procedures are still
based on susceptibility studies with planktonic cells, although most B. cepacia complex strains
readily form biofilms in vitro. These sessile cells often exhibit an increased resistance towards
antimicrobial agents.
The goal of our research was to determine the effects of multiple commonly used disinfection
procedures on B. cenocepacia biofilms and to compare these effects with effects observed with
planktonic cells. To this end, B. cenocepacia biofilms were grown in microtiter plates and
subsequently subjected to various antimicrobial treatments. Their effect on the reduction of
biofilm biomass was evaluated using a crystal violet staining. In addition, a resazurin-based
viability assay was used to determine the reductions in the number of viable cells. Finally, we
also considered biofilm regrowth after each treatment. The results obtained for biofilms in
microtiter plates were compared with those obtained for planktonic cells in the European
Suspension Test.
Our results show that disinfection procedures, including treatments with hot water (70°C, 15
min), chloroxylenol (5%, 5 min) and cetrimide (0.15%; 15 min) resulted in complete killing of
sessile B. cenocepacia cells, whereas the activity of hydrogen peroxide (3%; 30 min) and
chlorhexidine (0.05%-15 min) towards sessile B. cenocepacia cells was significantly reduced
compared to the effect on planktonic counterparts. The failure of these disinfection procedures
should be considered in the evaluation of infection control guidelines for CF patients. In
conclusion, our results also stress the importance of evaluating the effects of disinfectants on
both planktonic and sessile cells.
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Archaea have a eucarya-like basal transcription machinery that seems to be regulated mostly by
bacteria-like regulators (1). Most of the best characterized archaeal transcription regulators
belong to the Leucine responsive Regulatory Protein (Lrp)-family, a family with members in
both Archaea and Bacteria (2). Ss-LrpB from S. solfataricus belongs to this family. This
regulator binds its own control region cooperatively at three regularly spaced, semi-palindromic,
15 bp-long binding sites (3). The sequences of these sites are quite well conserved and allowed
us to deduce a consensus sequence for Ss-LrpB binding, which is 5’-TTGCAAAATTTGCAA3’. Based on this consensus, we performed an elaborate analysis of the in vitro DNA-binding
sequence specificity of Ss-LrpB (4).
Ss-LrpB contains a helix-turn-helix DNA-binding motif and binds as a dimer, with each HTH
domain recognizing one half site of the palindromic consensus in the major groove. We
measured the binding of Ss-LrpB to a set of single bp substitution variants of the consensus site
by electrophoretic mobility shift analysis (EMSA). This was done for the complete set of
mutants with all possible single bp substitutions for one half of the palindromic site (saturation
mutagenesis). This analysis revealed that the consensus site itself is the most optimal binding
site and that substitution of each bp has a negative effect on the binding; the largest effect was
observed when substituting the C-G bp at position 13. This observation indicates a crucial role
for this bp, and the corresponding bp at the symmetrical position. EMSAs with consensus site
variants containing non-Watson Crick bps (inosine, 2-aminopurine, uracil and 5-methyl
cytosine) revealed details of the interaction at the atomic level. Apparently, the N7 and O6 atoms
of the guanine at the abovementioned position (and the symmetrical position) are critical for
binding. This suggests that hydrogen bonds formed with these atoms play a major role in
complex formation. Arginine:guanine is the most common specific contact found in crystal
structures of protein-DNA complexes; arginine can form up to two hydrogen bonds with
guanine. Ss-LrpB contains three arginine residues in its recognition helix, of which one is
universally present in all HTH-containing proteins and another is typical for Lrp-like proteins.
To assess the importance of each of these arginine residues for DNA binding, we will evaluate
the binding capacity of Ss-LrpB mutants containing an ArgÆAla substitution. The mutants
have been constructed, the corresponding proteins have been purified and the binding assays are
ongoing.
(1) Bell, S.D. & Jackson, S.P. (2001). Curr Opin Microbiol 4, 208-213.
(2) Brinkman, A.B., Ettema, T.J.G., de Vos, W.M. & van der Oost, J. (2003). Mol Microbiol 48,
287-294.
(3) Peeters, E., Thia-Toong, T.L., Gigot, D., Maes, D. & Charlier, D. (2004). Mol. Microbiol.,
54, 321-336.
(4) Peeters, E., Wartel, C., Maes, D. & Charlier D. (2007). Nucleic Acids Res., 35, 623-633.
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The two investigated samples (n° 50 and n° 115) are part of a set of samples which were taken
in Utsteinen (Dronning Maud Land, Antarctic), where the new Belgian polar research centre
“the Princess Elisabeth Station” will be build.
Samples were investigated with a culture-dependent approach. Dilution series were plated on
four different media (MA, R2A, ten-times diluted R2A and PYGV) which were incubated at
three different temperatures (20°C, 15°C and 4°C) and under aerobic and anaerobic conditions.
After a growth period of approximately 14 days, 631 (n°50) and 374 (n°115) isolates were taken
from the different plates based on differences in the morphology of the colonies. Using the repPCR fingerprinting technique, the large amount of isolates was dereplicated, yielding a smaller
group of clusters. In total 90 (n°50) and 52 (n°115) clusters were delineated and 60 (n°50) and
58 (n°115) isolates formed single branches. Representatives of each cluster and the separate
isolates were used in partial 16S rDNA sequencing to obtain a first approximate identification
by comparison with the EMBL database.
The preliminary results show a large diversity, distributed over the major phylogenetic groups
(Proteobacteria, Bacteroidetes, Deinococci, Actinobacteria and Firmicutes). For both samples,
most isolates belong to the class of the Actinobacteria but also isolates from the Bacteroidetes,
Deinococci and Alphaproteobacteria were recovered. Only a few isolates belong to the
Firmicutes, Beta- and Gammaproteobacteria. Despite the large diversity and the fact that the
samples originate from the same general area, only little overlap between the two samples was
observed. Some of the isolated clusters show low similarity values with neighbouring
sequences in the EMBL-database and may represent new species or even new genera.
This work forms part of the AMBIO-project which is funded by BELSPO (Belgian Science
Policy) and has been accepted as an IPY (International Polar Year) project. The project is a
collaboration between A. Wilmotte, CIP, ULG and W. Vyverman, PAE, UGent and A.
Willems, LM-UGent.
We thank D. Hertz (National Botanic Garden of Belgium) for the supply of the Antarctic
samples.
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Lipoproteins are of uttermost importance for the bacterial organism because various membraneassociated activities are dependent on them. Lipoproteins are necessary for the structural
integrity of the cell and are part of different outer membrane assembly machineries (they are
components of the Omp85 and Imp complexes which are used for outer membrane protein and
LPS assembly, respectively). Furthermore, they act as virulence factors and are part of drug
efflux systems. In P. aeruginosa there are about 185 different lipoproteins.
Mature lipoproteins have a lipid-modified cysteine with 3 acyl chains at their N-terminus. In P.
aeruginosa a specific combination of the second and the third residue acts as an inner
membrane (IM) retention signal. In E. coli aspartate at position 2 functions as the IM retention
signal, whereas other residues at position 2 direct lipoproteins to the outer membrane (OM).
These OM-specific lipoproteins are recognised by the Lol system, that is composed of 5
different proteins.
The LolCDE complex releases these lipoproteins out of the IM in an ATP-dependent manner.
Subsequently a water soluble complex is formed with the periplasmic chaperone LolA in a 1:1
ratio. This complex crosses the periplasm to the OM, where the lipoprotein receptor LolB is
present. The lipoproteins are then transferred in an energy-independent way from LolA to LolB,
who finally localizes the lipoprotein into the OM. The Lol system is essential, because depletion
of any of the Lol components is lethal for E. coli. This makes the Lol system an attractive new
drug target.
P. aeruginosa is an opportunistic pathogen with a high degree of antibiotic resistance and is a
notorious cause of hospital acquired infections. Therefore further characterization of the Lol
components in this organism is interesting in terms of health issues.
The structures of LolA and LolB of E. coli are very similar and both consist of an unclosed βbarrel and an α-helical lid. The interior of the β-barrel and the α-helices is very hydrophobic
and until now it was assumed that this constitutes together the hydrophobic cavity in which the
acyl chains of the lipoprotein are bound. However this cavity is only large enough to
accommodate one acyl chain. Recently we crystallised LolA of P. aeruginosa and solved the
structure by molecular replacement using LolA of E. coli as a search model. The P. aeruginosa
LolA comprises an 11-stranded antiparallel β-sheet and 3 α-helices, in good agreement with its
E. coli homologue. Remarkebly the surface of LolA shows some hydrophobic areas large
enough to bind the 3 acyl chains of lipoproteins. These areas are surrounded by hydrophilic
amino acids that protect the protein from the solvent and keep it soluble. Currently a biophysical
analysis of both wild type and some mutants of P. aeruginosa LolA is ongoing to investigate the
accommodation of the acyl chains of lipoproteins.
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Theiler’s virus belongs to the Picornavirus family and provokes a demyelinating disease of
the mouse. The leader (L) protein of this virus is a very short protein (76 amino acids) able to
counteract the antiviral defenses of the infected host.
This work aims at identifying the molecular targets of the L protein, since viral proteins often
target key components of the host signaling pathways involved in immune responses.
In spite of its small size, the L protein appears to be multifunctional. It was shown in our
laboratory that the L protein can inhibit the transcription of type 1-interferon genes. Our recent
data show that L can inhibit the dimerization of IRF-3, the major transcription factor involved in
interferon genes activation. The L protein was also shown to interfere with nucleo-cytoplasmic
trafficking of cellular proteins. In addition, in situ hybridization studies conducted with oligo-dT
probes show that the L protein can also affect the export of cellular mRNA from the nucleus.
To determine whether the different functions of the leader proteins are linked to each other or
whether they can be uncoupled, we started a structure-function analysis of the protein, based on
a random mutagenesis strategy. A series of L mutants was recently successfully selected from a
mutant library obtained in a lentiviral vector construct. These mutants were selected on the basis
that they lost toxicity for cells in which they were expressed. Analysis of these mutants is
underway.
Support: FRSM, FNRS, ARSEP, Charcot foundation, ARC.
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Diversification of the tick I. ricinus IRAC I and IRAC II anticomplement salivary proteins by a process of positive Darwinian
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The alternative pathway of complement is an important innate defence against pathogens
including ticks. Through evolution, this component of the immune system has selected
pathogens that had evolved countermeasures. Recently, we described two paralogous anticomplement proteins called Ixodes ricinus anti-complement (IRAC) proteins I and II coexpressed in I. ricinus salivary glands. Phylogenetic analyses suggested that these sequences
were diversifying by a process of positive Darwinian selection, possibly leading to molecules
with different biological properties. In the present study, we tested the hypothesis that each
paralogue may have different inhibitory activities against the complement of different natural
host species. Here, we show that IRAC I and IRAC II exhibited broad and complementary
inhibition activities against the complement of different host species, thereby contributing to
broaden the host range of I. ricinus ticks. This study demonstrates that diversification through
evolution of IRAC I and IRAC II has led to molecules with different inhibitory activities against
the complement of different host species.
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The microbiological risk associated with the consumption of drinking water in the Grand Duchy
of Luxembourg remains partly unknown due to a lack of data regarding the occurrence of nonbacterial pathogens in Luxembourgish waters. In that context, the aim of the present study are to
(i) quantify the contamination of surface and groundwater by pathogenic viruses and parasites in
Luxembourg, (ii) identify whether the occurrence of these pathogens can be correlated with
physicochemical and/or microbiological parameters, (iii) assert to which extend biofilms
immobilize and release pathogens in different water environments. Human pathogenic parasites
(Cryptosporidium, Giardia) and human viruses (Noroviruses, Enteroviruses) were selected as
target pathogens due to their (i) high health significance, (ii) high persistence in the
environment, (iii) high resistance to disinfectant (eg. chlorine), (iv) low infective dose.
First, occurrence of parasite and viral pathogens has been assessed in different wastewaters that
can be considered as the main sources of the faecal pollution in the environment. Our findings
confirmed the presence of these pathogens in wastewaters and therefore reinforce the
requirement to monitor surface and drinking waters. Among the chosen sampling sites, the lake
of the Haute-Sûre represents the main drinking water reservoir in the Grand Duchy of
Luxembourg supplying up to 80% of the population. A water monitoring for the occurrence of
Giardia and Cryptosporidium (oo)cysts started in January 2006. Preliminary results highlight
correlations between parasite occurrence and the concentrations of bacteria fecal indicators (eg.
E. coli) at the treatment plant intake. Until now, no parasites were detected in the finished
drinking water. In parallel, we developed a protocol able to co-concentrate parasites and viruses
from large volumes of water (100 - 1000 litres) using ultrafiltration. This technique allows
recovering 93% of the viruses spiked into 20 liters of surface waters (SD=24%, n=18, tests were
performed using bacteriophages PhiX174, MS2 and vaccinal Poliovirus-1) and is used to assess
the occurrence of enteric viruses in the drinking water reservoir of the Haute-Sûre.
In addition to water analyses, the interactions of parasite and viral pathogens with biofilms have
been studied since biofilm may play a role in the fate of pathogens in waters. A laboratory scale
experiment was performed using an annular reactor fed with tap water for 7 months before
being spiked with parasite and viruses. Our results show that both parasites and viruses are able
to attach to a drinking water biofilm within 1 hour, to persist up to at least 4 weeks
(corresponding to the duration of the experiment) and to transfer from the biofilm to the water
phase under a laminar regime. Therefore, biofilm should be considered as a potential secondary
source of contamination that should be taken into account for risk assessment. Environmental
biofilm analyses are currently under investigation.
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Ceftiofur resistance is emerging in animal bacteria. Although ceftiofur is not allowed for use in
poultry in Belgium, we investigated the prevalence of extended-spectrum β-lactamases (ESBLs)
among ceftiofur resistant E. coli isolated from Belgian broilers. ESBLs confer resistance to most
β-lactam antibiotics, but are not active against cephamycins, and carbapenems and can be
inactivated by clavulanic acid.
A total of 489 cloacal samples of chickens from 5 different Belgian broiler farms were
examined for the presence of ceftiofur resistant E. coli using McConkey agar (Oxoid)
supplemented with 8 µg/mL ceftiofur (Pfizer). Strains were examined for resistance against βlactam antibiotics and other antimicrobial agents by disk diffusion tests, using Neosensitabs
(Rosco). Rep-PCR was used to exclude duplicate samples. Isoelectric focusing (IEF) was
performed to determine the number of ß-lactamases present in a strain. PCR confirmed the
presence of ß-lactamases and sequencing allowed us to determine the exact ß-lactamase present.
A total of 295 ceftiofur resistant commensal E. coli isolates were obtained from the 489 cloacal
swabs.
Fifty-one isolates were unique strains as determined by rep-PCR. No resistance to imipenem,
apramycin and florfenicol was observed. Resistance to chloramphenicol, gentamicin,
kanamycin, neomycin and enrofloxacin was below 10 % whereas 22% were resistant to
trimethoprim-sulfonamides. In contrast, 64 % of the isolates were resistant to trimethoprim, 66
% were resistant to sulfonamides and nearly half was resistant to nalidixic acid and tetracycline.
Seventy-six percent of the isolates were multidrug resistant showing resistance to two or more
non-β-lactam antimicrobial agents as well. Some strains (4%) were resistant to up to 8
additional antibiotics.
Isoelectric focusing and sequencing revealed the following ESBLs: TEM-52 (13.2%), TEM-106
(2%), CTX-M-1 (27.4%), CTX-M-2, (7.8%), CTX-M-14 (5.9%) and CTX-M-15 (2%). In
41.2% of the isolates, no ESBL was found.
Our data show that ceftiofur resistant E. coli are often present in the intestinal tract of broilers at
farm level in Belgium. These strains are frequently multi-resistant. At this time, resistance to
therapeutically important antimicrobial agents is becoming a particular concern, especially since
they are frequently located on mobile genetic elements that may transfer to human pathogenic
bacteria. The genetic homology among all isolates was relatively low, even within a farm, as
expected since E. coli has a polyclonal population structure. The diversity of broad-spectrum βlactamases among these isolates is high and they may act as a reservoir of ESBL genes. This
finding necessitates a follow up evaluation of extended spectrum ß-lactam resistance in
commensal E. coli of poultry in order to be able to estimate the public and animal health burden.
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IFN-lambda is expressed in a tissue-dependent fashion and primarily
acts on epithelial cells in vivo.
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2. Dept. Virology, University of Freiburg, Germany.
Type III interferons (IFN-III or IFN-λ) display antiviral and antiproliferative functions
strikingly similar to those of type I interferons (IFN-I), in spite of the fact that they bind to a
different receptor. IFN-III and IFN-I also share similar transcriptional induction pathways.
We analyzed to what extent, in vivo, various tissues would dispaly differential IFN-I and
IFN-III expression or responsiveness.
IFN expression:
Using real-time RT-PCR, we compared IFN-I and IFN-III expression in the brain and the
liver of mice infected with a set of RNA viruses. In the brain, IFN-β expression was strongly
upregulated by viral infection, but IFN-III was hardly expressed. On the contrary, in infected
livers, IFN-III and IFN-I were upregulated equally. These data suggest a cell type specificity of
IFN-III production in vivo.
IFN response:
Response to circulating IFN-I or IFN-III was studied in mice in which IFN was produced, in
vivo, by intramuscularly electo-injected expression vectors. Interferons Stimulated Genes
(ISGs) expression was studied, by RT-PCR or by immunohistochemistry, in several organs.
Circulating IFN-I readilly induced ISGs expression in all organs tested, including the central
nervous system. In contrast, response to IFN-III was low in many organs, but readily detectable
in the kidneys and prominent in some tissue characterized by an important epithelial content..
Response to IFN-lambda was independent of IFNAR-I and correlated with the expression of
IL28Rα. Immunohistological staining suggested that cells responding to IFN-lambda might
indeed primarily be epithelial cells.
Our data suggest that, in contrast to IFN-I, IFN-III display an organ-restricted activity in vivo.
This has implications on the effectiveness of IFN-lambda as a defense against different types of
viruses.
Support: FRSM, ARC, FRIA, ARSEP, Charcot foundation.
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Studying the diversity within the genus Enterobacter using rpoB
sequence analysis
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Lehner 1
1

Institute for Food Safety and Hygiene, Vetsuisse Faculty University of Zurich,
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2
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3
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Belgium.
Recent studies on the isolation and identification of Enterobacter sakazakii, which is
occasionally reported as an opportunistic pathogen, revealed the existence of several novel
Enterobacter species that persist in the same ecological niches. The isolates were characterized
using a polyphasic taxonomic approach. A comparative 16S rRNA gene sequence analysis
allocated the isolates to the family of the Enterobacteriaceae and no sequence similarities of
more than 97% were found with any of the recognized species, suggesting that the strains
represented novel species (Stackebrandt & Goebel, 1994). However 16S rRNA gene sequence
analysis was unable to allocate the isolates to a finer taxonomic unit, due to the high level of
conservation observed in this gene. As the usefulness of rpoB sequence analysis for species
discrimination within the family Enterobacteriaceae was reported by several authors (Mollet et
al., 1997; Drancourt et al., 2001; Kämpfer et al., 2005), rpoB sequences were determined for
the novel isolates and several reference strains. The highest rpoB sequence similarities were
found with Enterobacter sakazakii, E. cowanii and E. radicincitans and the phylogenetic branch
formed by these species was supported by a high bootstrap value, demonstrating that the isolates
clearly belong to the genus Enterobacter. Moreover, the rpoB sequence similarity values
obtained with their nearest neighbours (89.0 to 95.0%) compared with the intraspecies similarity
range of 98.0-100.0% found for the family Enterobacteriaceae (Mollet et al., 1997), confirmed
that the isolates represented novel species.
Overall, the rpoB gene shows a higher taxonomic resolution than the conserved 16S rRNA gene
and provides a valuable alternative to study phylogenetic relationships within the genus
Enterobacter.
REFERENCES:
1. Drancourt, M., Bollet, C., Carta, A. & Rousselier, P., Int. J. Syst. Evol. Microbiol., 2001, 51,
925-932.
2. Mollet, C., Drancourt, M. & Raoult, D., Mol. Microbiol., 1997, 26, 1005-1011.
3. Kämpfer, P., Ruppel, S. & Remus, R., Syst. Appl. Microbiol., 2005, 28, 213-221.
4. Stackebrandt, E. & Goebel, B. M., Int. J. Syst. Bacteriol., 1994, 44, 846-849.
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Elaborating public culture collections of diatoms, mycobacteria and
polar cyanobacteria in Belgium: an initiative of the Belgian federal
science policy
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In Belgium, at present, four complementary research-based public service collections operate as
a National Network of BRCs, the Belgian Coordinated Collections of Microorganisms
(BCCM): BCCM/LMG (bacteria), BCCM/MUCL (agro-industrial fungi & yeasts),
BCCM/IHEM (bio-medical fungi & yeasts) and BCCM/LMBP (plasmids and cDNA libraries).
These resource centres are each embedded in the Universities or Scientific Institutes from which
they originated, but are coordinated by a central cell at the Federal Science Policy. Their
biological material, related information and scientific know-how is at the disposal of the
scientific community, since more than 25 years.
The Federal Science Policy recently launched a project to enlarge the patrimony and to broaden
the scope and domain of the BCCM consortium by supporting additional collections of
interesting organism types, present in renowned Belgian research laboratories: the culture
collections of Diatoms (Ghent University), Polar Cyanobacteria (University of Liège) and
Mycobacteria (Institute Tropical Medicine in Antwerp).
These three collections were selected based on the extent of their holdings, their uniqueness, and
the level of scientific expertise associated. Despite of their clear interest for scientific, industrial,
environmental and medical R&D applications, all three organism types are to date largely
under-represented in the public resource centres world-wide.
The vast expertise in the management and operation of a BRC built by BCCM is available to the
partners, in order to facilitate their evolution from in-house research collection to research-based
public service collection linked to the BCCM, open for all legitimate users and operating within
a legal framework.
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PA4203, a novel regulator of fitness, quorum sensing and pyoverdine
systems in Pseudomonas aeruginosa
Saeed Tarighi and Pierre Cornelis
Laboratory of Microbial Interactions, Department of Molecular and Cellular
Interactions, Flanders Interuniversity Institute of Biotechnology, Vrije Universiteit
Brussel, Pleinlaan 2, 1050 Brussels, Belgium

In Pseudomonas aeruginosa, like in other Gram-negative bacteria, quorum sensing regulates
multiple phenotypic traits associated with virulence via the production of N-acyl homoserine
lactones or other signal molecules such as the Pseudomonas quinolone signal (PQS). In our
previous studies we observed that the Pseudomonas aeruginosa PA4204 gene, which encodes a
protein with a signal peptide and with a COG2706 domain corresponding to a 3-carboxy-cis,
cis-muconate lactonizing enzyme, could affect the production of quorum sensing signal
molecules. The PA4203 gene, upstream of PA4204, encodes a LysR-type regulator similar to
BenM and CatM in Acenitobacter spp. Cis,cis muconate is the effector for BenM and CatM,
suggesting that the product of PA4204 could be the effector for PA4203 and a molecule similar
to cis,cis muconate. Interestingly a deletion of PA4203 affected the level of expression of
PA4204 and mexGHI-opmD, and the PA4203 was highly expressed in a PA4204 mutant. This
suggests that the product of PA4204 is the effector of the LysR regulator which negatively
regulates its own transcription. The PA4203 mutant grew like the wild-type, but did not produce
the blue-green pigment pyocyanin on Pseudomonas P agar. Surprisingly, the same mutant was
unable to produce the siderophore pyoverdine in CAA medium, but we could detect the same
amount of pyochelin, the second siderophore, as in the wild-type using IEF-CAS assay. The
mutant was also more sensitive to H2O2 compared to the wild-type. The above results suggest
that the LysR regulator encoded by PA4203 is needed for the expression of PA4204 (which is a
modulator of quorum sensing) and mexGHI-opmD (which are part of PQS regulon) and for the
production of virulence factors such as pyoverdine.
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Competitive mutualism in cellulose degradation by Streptomyces spp.
A modelling approach
Thierie J. and Penninckx M.J
Université Libre de Bruxelles – Laboratoire de Physiologie et Ecologie microbienne
c/o Institut Pasteur – Rue Engeland 642 – 1180 Bruxelles. upem.ulb.@resulb.ulb.ac.be
Interactions between microbial populations are usually classified as positive (commensalism,
synergism and mutualism) or negative (competition, amensalism, parasitism and predation). ,
Relations between members of a biocenosis are however usually complex and their description
often necessitates more than dichotomous approach.Microbial populations frequently interact to
exploit complex substrates in natural ecosystems. Succession of different populations has been
for example described for rumen digestion of cellulose.
Actinomycetes, in particular Streptomyces sp, are a widely distributed group of bacteria which
have a number of properties that favor them in competition with other saprophytic
microorganisms. The possibility that S. cellulolytic strains could co – operate to degrade native
cellulose completely and efficiently in soil and compost was previously underlined (Godden et
al (1989). J. Gen. Microbiol.. 135: 285-292. Individual S. strains non-active against the
crystalline model cellulose Avicell were found to be unable to degrade this polymer. Yet, when
forming multi-strains consortium, efficient degradation of the polymer was observed. By using
a model approach we have shown how competitive mutualistic relationships may establish
among S. spp, for the degradation of crystalline cellulose. A “cascade” model was indeed found
to describe accurately microbial degradation of complex nutrient/substrate through a succession
of intermediate compounds. Each stage is characterized by a particular species producing a
typical degradation enzyme induced by its own degradation product. The final compound of the
cascade consists in a single, assimilable substrate used by all species. This results in a
competition situation, while the contribution of all strains to the production of a complete set of
efficient enzymes generates a mutualistic relationship. The model was shown to be suitable for
describing degradation of cellulose by consortia of Streptomyces sp. strains. The simplicity and
the model capacity for generalization are promising and could be used for various degradation
processes both at laboratory and environmental scale (Thierie and Penninckx, Curr.Microbiol,
in press).
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Correlation between structural complexity and selective advantage: a
polyphasic dispersed systems approach in a chemostat.
Thierie J. and Penninckx M.
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c/o Institut Pasteur – Rue Engeland 642 – 1180 Bruxelles. upem.ulb.@resulb.ulb.ac.be
Preliminaries: The theory of the polyphasic-dispersed systems (PDS) is a new and original approach
to describe complex systems, developed mainly to deal with biological or biotechnological situations
(Thierie 1997, 2005). The general principle consists in taking account of the system heterogeneity and
to express the mass balance, not only for every phase, but also for each compound (or group of
compounds) in each phase. The advantage of this method is often to better account for reality but
especially to allow modeling at various levels of description , from metabolites to biomass ,…
We consider here a simple situation that constitutes the foundation of much more complex
considerations on populations dynamics: the competition of microorganisms in a chemostat for
substrates [“exploitative competition” (Smith & Waltman (2003)]. In these situations, it was shown
that the sole competition for the substrate between two species was governed by two parameters: the
maximum growth rate (µmax) and the affinity for the limiting substrate (K-1), using Monod kinetics.
This modeling was confirmed decisively in laboratory experiments, and was proposed to describe
more complex cases, e.g. ecosystems. The idea that a larger growth rate and/ or higher affinity are
selective advantages is intuitive, and was checked in many real cases. Yet, in a chemostat, the growth
rate is imposed by the dilution rate: separately, the two species would grow at the same rate. The
exploitative competition in chemostat thus underlines that the property that makes the difference is a
potential one: the maximum growth rate. Indeed, this growth rate is never reached in a chemostat..
The idea that a potential (not actually expressed) characteristic of a microorganism confers a dynamic
advantage to him is not intuitive and, in some way, “challenging”. So far as we know, the concept is
however known since at least 1983 and does not raise any polemic.
On the other hand, the concept of complexity gave place to many definitions, not all being necessarily
unambiguous. This concept however plays a major role in the theory of the evolution of life. We will
(
adopt here the simplest definition, namely the structural complexity (which we will note CS ): a
system made up of several parts. In the PDS theory, an important result is that the growth rate (of
biomass or of a single cell) is a sum of terms (sum of flows and transformation rates of nutrients and
metabolites):
Nb

µtot =∑qi(.) ; i=1,..., Nb
i

where µtoty is the total growth rate and qi, flows and metabolic rates. Nb is the number of components
of the biomass. It is clear that the structural complexity then depends on the number of components
( (
(and thus of the number of metabolic ways too) of the species considered: CS =CS (Nb) . On the basis
of Waltman and others results, it follows that the increase in structural complexity of the metabolic
ways involves an increase of the selective advantage of a species in a chemostat, due to the increase
in potential growth capacity (µtot increase with Nb). This situation is absolutely rigorous but can be
extended to natural systems each time an ecological niche can be roughly considered analogous to an
open system like the chemostat.
Smith H.L. & Waltman P. (2003) The theory of the chemostat. Dynamics of microbial competition.
Cambridge University Press.
Thierie J. (1997). Why does bacterial composition change with the chemostat dilution rate?
Biotechnology Techniques 11(9): 625-629
J. Thierie (2005). Théorie et applications des systèmes polyphasiques dispersés aux cultures cellulaires en
chémostat. PhD Thesis. Université Libre de Bruxelles. (Available on Internet: www.ulb.ac.be).
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LANA protein of Bovine Herpesvirus 4 … when evolution leads to
small is beautiful
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Department of infectious and parasitic diseases, Immunology-Vaccinology, Faculty of
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gammaherpesviruses as a key factor for the establishment and the persistence of viral latency
notably by playing crucial roles in the regulation of various cellular pathways. Among
gammaherpesviruses, the largest and the best characterized ORF73 orthologue is the LatencyAssociated Nuclear Antigen (LANA) encoded by human herpesvirus 8 (HHV-8). Bovine
herpesvirus 4 (BoHV-4) encodes the smallest ORF73 protein (pORF73). Despite its relatively
short size, in silico analysis suggested that BoHV-4 pORF73 could have conserved the main
functional domains of pORF73 proteins. To test this hypothesis, EGFP recombinant forms of
BoHV-4 pORF73 were constructed and expressed in various conditions. These experiments
demonstrated that (i) BoHV-4 pORF73 full-length localize in the nucleus with exclusion of the
nucleolus while some recombinant forms localize in the nucleolus, (ii) BoHV-4 pORF73
interacts with cellular chromosomes. As nucleolus is an important nuclear compartment in
transcriptional regulation leading to control of cellular pathways, we investigated the possibility
that BoHV-4 pORF73 could affect the physiology of the nucleolus. Preliminary studies suggest
that BoHV-4 pORF73 has a repressive effect on transcription. In conclusion, the present study
demonstrates that despite its relatively small size, BoHV-4 pORF73 is a functional homologue
of the larger orthologues described in other gammaherpesviruses.
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A gateway to microbial information: StrainInfo.net
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Cultured micro-organisms form a vital cornerstone of all microbial research. With more than
500 biological resource centres (BRCs) worldwide, it may however become a daunting task to
track down strains with interesting clinical, environmental or industrial properties. Moreover,
as biological research is inherently distributed in nature, with many researchers in different
research institutes collecting data on the same organisms, knowledge generated on these
micro-organisms also has a tendency to become spread across the information jungle. As
science and technology are moving rapidly, thereby increasingly making use of the scientific
merits of previous research results, instant and effortless visibility of this creative and
scientific downstream information has become imperative for the realization of successful
innovation chains that take full opportunity of the exploitation of biological resources.
The StrainInfo.net bioportal (www.straininfo.net) was established as an open access platform
to stimulate this movement towards using multi-perspective integrated microbial information
in a broadened industrial, environmental and applied context. It brings together the biological
material kept at multiple biological resource centres into a single portal interface, with direct
pointers to the relevant information at the collections' websites. Furthermore, the bioportal
enables users to perform a broad range of searches across a distributed network of
information sources. This way, it allows its users to easily find microorganisms with suitable
properties for their applications, thus discovering interesting strains that were otherwise very
hard to find.
The flexibility of the bioportal is demonstrated by the expressiveness of the queries it can deal
with, ranging from very simple questions to highly specialised predefined workflows. It
enables, for example, to trace all microorganisms involved in bioremediation or toluene
degradation. Making a list of all Lactobacillus strains that were patented for use in food
industry simply comes down to combining a taxon search with a full text search. Another
sample question the StrainInfo.net bioportal helps answering is to find all microbial
organisms that produce lysine or glutamic acid. For every strain in the search results, the
StrainInfo.net bioportal provides both historical traces and geographic distribution of the
organisms and their isolation location. Each organism is automatically linked to related
sequences in the public domain and refers to all known scientific publications that deal with
the organism. As the bioportal further unfolds itself as a helpful add-on to the microbiologists'
toolbox, we hope to gather around it a growing community of users that might become active
contributors to both its content and implementation.
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Detection limit of luminescent Mycobacterium avium
subsp. paratuberculosos (Map) strains s-23 and ATcc 19698 in ringer and
Milk
Leen Van Brandt, Jan De Block, Katleen Coudijzer, Lieve Herman, Geertrui Vlaemynck
Flemish Government, Institute for Agricultural and Fisheries Research, Unit
Technology and Food, Brusselsesteenweg 370, 9090 Melle, Belgium
(leen.vanbrandt@ilvo.vlaanderen.be)
Introduction:
Mycobacterium avium subsp. paratuberculosis (MAP) is the causative agent of Johne’s disease in
cattle (Cocito et al., 1994, Falkinham, 1996). MAP is difficult to study in the laboratory because it
grows very slowly and only under very specific laboratory conditions (Falkinham, 1996), requiring
6 to 8 weeks of culture before colonies can be counted visually. Determining the number of CFU
requires labour-intensive plating on expensive mycobactin-supplemented Middlebrook agar or
other media, for example Herrold’s Egg Yolk Medium (HEYM). An alternative to study the
behaviour of MAP strains is the use of luminescent MAP strains. Recently, luminescent MAP
strains have been developed by Rosseels et al. (2006). These luminescent strains express the luxAB
genes of Vibrio harveyi. These strains were transformed with plasmid pSMT1 encoding luxAB
genes; the plasmid contains also a hygromycin resistance gene as a selectable marker. The use of
the reference strain ATCC 19698 and strain S-23, a clinical isolate of bovine origin, shows that
rapid and cheap luminometry can replace fastidious CFU enumeration on agar. The luminescence is
a result of the oxidation of long chain aldehydes; in this reaction light is emitted, which can be
measured. The aldehyde (for example decanal) is added externally as a substrate for the reaction.
Materials and Methods:
In this study the detection limit of the luminescence measurement was determined. Therefore,
subsequent dilutions (1:10) were made from liquid cultures of strains ATCC 19698 and S-23 in
Ringer solution. Then, 30µl of decanal was added to 270µl of each dilution (100 to 10-8); the sample
was mixed vigorously and luminescence was determined instantly by integrating luminescence
during 60 seconds. Six repetition measurements of the luminescence were performed for each
sample. Consequently, 100µl of each of the dilutions was plated on HEYM supplemented with
mycobactin J and hygromycin. Countings of the plates were correlated with luminescence values.
Since the detection limit of a method is three times the standard deviation σ of the background, 14
measurements of the background have been performed, the standard deviation σ on these
measurements has been calculated and the luminescence values of the samples were compared with
3σ. Measurements and platings were repeated three times for both strains.
Results:
The results were comparable for the three repetitions. In this way, it could be concluded that the
luminescent cells can be detected in Ringer from a concentration 102-103 CFU per ml onwards.
Since the cloudiness of milk has no quenching effect on the luminescence measurements, it can be
suggested that these results may be extrapolated to milk.
In conclusion, these results show that the detection limit for the measurement of luminescence
produced by luminescent bacteria in milk and Ringer solution is 102-103 CFU per ml.
REFERENCES
Cocito C, Gilot P, Coene M, de Kesel M, Poupart P. and Vannuffel P. 1994. Paratuberculosis. Clinical
Microbiology Reviews 7: 328-345.
Falkinham J.O. 1996. Epidemiology of infection by nontuberculous mycobacteria. Clinical Microbiology
Reviews 9:177-215.
Rosseels, V., Roupie, V., Zinniel, D., Barletta, R.G. and Huygen K. 2006 Development of luminescent M.
avium subsp. paratuberculosis for rapid screening of vaccine candidates in mice Infection and Immunity
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Interferon alpha dependent
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reproductive and respiratory syndrome virus infection of monocytes
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Merelbeke, Belgium
1.Introduction and Objectives
Porcine reproductive and respiratory syndrome virus (PRRSV)
belongs to the family of Arteriviridae, which is grouped together
with the Coronaviridae and the Roniviridae in the order
Nidovirales (1-3). The virus has a very restricted in vivo cell
tropism and only infects specific populations of macrophages
throughout the body, such as alveolar macrophages and subsets of
macrophages in lymph nodes and spleen, but not blood monocytes
(4, 5)
. Two receptors have been identified on primary
macrophages : heparan sulphate and sialoadhesin (Sn). Sn is only
present on specific subsets of tissue macrophages that are found
mostly in spleen, lymph nodes, bone marrow, liver, colon and
lungs, but not on monocytes and peritoneal macrophages (6-8).
Interestingly, analysis of in vivo PRRSV infected cells showed
that only pSn expressing cells were infected with PRRSV (9, 10),
suggesting that the resistance of monocytes to PRRSV infection
results from the absence of pSn. For pSn, it is not known how the
expression is regulated, if it is possible to induce expression on
monocytes or modulate expression levels on macrophages, and if
this has an effect on the susceptibility to PRRSV infection.
Therefore, we evaluated the effect of autologous serum, growth
factors, cytokines, dexamethasone or LPS on the levels of pSn
expression on macrophages and monocytes. If an effect was
observed on pSn expression, the effect on the susceptibility of the
cells to PRRSV infection was investigated.
2.Material and methods
Cells - Alveolar macrophages were obtained by lung lavage of 4to 6-week old pigs as described (11). Blood moocytes were isolated
from blood of PRRSV- negative pigs.
Cytokine treatments - Cytokines were added to the culture
medium at the indicated concentrations 6 hours after seeding.
Flow cytometric analysis of pSn expression - Cells were stained
with pSn-specific mAb 41D3 and analyzed by flow cytometry.
3.Results
Effect of autologous serum, cytokines, dexamethasone and LPS on
Sn expression on monocytes and macrophages.
Monocytes or macrophages were incubated for 3 days with
different products to investigate whether these could induce pSn
expression on monocytes or if they were capable of modulating
pSn expression on macrophages (Table 1).
Table 1. Flow cytometric analysis of pSn expression. * indicates
values that are significantly different (p < 0.01) from untreated
cells.

Cultivating monocytes under normal culture conditions only resulted
in very low levels of pSn on the cell surface. Of all treatments, only
IFN-α resulted in a strong and significant induction of pSn on
monocytes, resulting in levels that were similar to the amount of pSn
present on cultivated alveolar macrophages. Pig serum also induced
low, but significant levels of pSn on the cell surface of monocytes.
For macrophages, only IFN-α significantly upregulated pSn
expression. To investigate the kinetics of pSn expression, monocytes
and macrophages were incubated for 1, 3 and 6 days without or with
300 U/ml IFN-α (Fig. 1).

Fig 1. Effect of IFN-α on sialoadhesin expression. Cells were
cultivated in the absence (black bars) or presence (grey bars) of IFNα (300 U/ml), and sialoadhesin expression was analyzed by flow
cytometry.
Effect of IFN-α pre-treatment on PRRSV infection
Since IFN-α induced pSn expression on monocytes and upregulated
pSn expression on macrophages, we investigated the effect of IFN-α
pre-treatment on the sensitivity of monocytes/macrophages to
PRRSV infection. A dose dependent increase in infection of
monocytes was observed, while infection of macrophages was
slightly increased at 1 U/ml IFN-α and reduced at higher
concentrations of IFN-α (Fig. 2).

Fig. 2. Effect of IFN-α pre-treatment on PRRSV infection. Cells
were cultivated 2 days with IFN-α, 1 day without IFN-α and
inoculated with PRRSV in the absence of IFN-α.
4. Conclusions and discussion
From these results, we conclude that IFN-α can stimulate PRRSV
infection of monocytes when added before virus inoculation.
Currently, we are investigating if in vivo IFN-α pre-treatment can
induce sialoadhesin expression on monocytes, and if this results in
enhanced PRRSV replication.
5. References
(1) Gorbalenya, A.E., et al., Virus Res, 2006. 117(1): p. 17-37. (2) Snijder,
E.J., et al., J Gen Virol, 1998. 79 ( Pt 5): p. 961-79. (3) Mayo, M.A., Arch
Virol, 2002. 147(8): p. 1655-63. (4) Duan, X., et al., Arch Virol, 1997.
142(12): p. 2483-97. (5) Duan, X., et al., Vet Microbiol, 1997. 56(1-2): p. 919. (6) Crocker, P.R., et al., Embo J, 1991. 10(7): p. 1661-9. (7) Crocker, P.R.,
et al., Embo J, 1994. 13(19): p. 4490-503. (8) Hartnell, A., et al., Blood, 2001.
97(1): p. 288-96. (9) Duan, X., et al., Adv Exp Med Biol, 1998. 440: p. 81-8.
(10) Duan, X., et al., J Virol, 1998. 72(5): p. 4520-3. (11) Delputte, P.L., et al.,
J Virol, 2002. 76(9): p. 4312-20.
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Stainless steel coupons were cathodically polarized at –0.2 V Ag/AgCl in natural aerated
seawater. The current increased and stabilized at 0.5 A/m2 in less than 10 days and
microscopical analysis showed biofilm formation on the cathode.
We obtained 355 isolates using different isolation media (MA, TSA, R2A). The isolates were
tentatively identified using whole cell fatty acid methyl ester analysis (FAME) by means of the
MIS identification system. After numerical analysis, nineteen clusters were delineated and 24
isolates formed single branches. Comparison of the FAME profiles with commercial and in
house databases and 16S rRNA gene sequence analysis indicated that the isolates represented
highly diverse groups of bacteria including gamma- (e.g. Alteromonas) and alpha(Roseobacter-lineage) Proteobacteria, Firmicutes, (e.g. Bacillus), Bacteroidetes (e.g.
Winogradskyella) and Actinobacteria (coryneforms). FAME clusters I (75 isolates) and IV (94
isolates) were investigated in more detail by rep-PCR, DNA-DNA hybridisation experiments
and phenotypic tests and showed to represent several new species within the genus Alteromonas
(Alteromonas genoviensis sp.nov.) and within the Roseobacter-lineage (Leisingera aquamarina
sp. nov., Aquamarinicola italica gen. nov., sp. nov., Phaeobacter caeruleus sp. nov. and
Ruegeria scottomollicae sp. nov.).
DNA, directly extracted from the biofilm, was used to construct a clone library. The 168 clones
were screened with denaturing gradient gel electrophoresis (DGGE) and restriction fragment
length polymorphism (RFLP). 16S rRNA gene sequence analysis indicated affinity of the clones
to gamma- (e.g. Thiomicrospira) and alpha- (Roseobacter-lineage) Proteobacteria, Firmicutes
(e.g. Bacillus) and Bacteroidetes (e.g. Maribacter).
In conclusion, the microbial population of a marine electroactive biofilm showed to be highly
diverse. Largely the same populations were detected by culture dependent and culture
independent analyses except for the genus Thiomicrospira that could not be cultivated in the
conditions used.
This work is funded by the European Commission: EA BIOFILMS-508866(NEST). We thank
Dr. Alfonso Mollica (CNR-ISMAR, Genova, Italy) for the supply of the marine electroactive
biofilm.
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Equine herpesvirus 1 (EHV1) is a major pathogen in horses, causing respiratory disease,
abortion, neonatal foal death and nervous system disorders. As for most alphaherpesviruses, the
primary replication site of EHV1 is the mucosa of the upper respiratory tract. Subsequently, the
virus spreads in infected blood leukocytes to internal organs. What mechanism the virus uses for
its invasion in the respiratory tract is unknown and further study into this field is required.
Therefore, an in vitro model was set up to obtain more detailed information on the mechanisms
behind the invasion of EHV1 in the respiratory tract of the horse. Respiratory tissues of the
upper airway tract of different horses were collected. Explants were maintained in culture at an
air-liquid interface for 96h on fine-meshed gauzes. At different time points, an extensive
morphometric analysis was performed on the tissue explants, using light microscopy, scanning
electron microscopy, transmission electron microscopy and fluorescence microscopy. There
were no significant changes in morphology and viability of all explants during the 96h of
cultivation. By means of this model, the invasion of EHV1 in the respiratory mucosa of the
horse was examined. The tissue explants were incubated with EHV1 strain 97P70. At 0, 24, 48
and 72 hours post inoculation, samples were collected, cryosections were made, stained by
immunofluorescence and analysed by confocal microscopy. Penetration of the virus through the
basement membrane was inspected and virus plaque volumes were measured using the software
program ImageJ. The model showed that EHV1 infects the respiratory mucosa and that the
primary replication is superficial, as plaques do not penetrate the basement membrane.
Individual infected cells were observed below the basement membrane, in the vicinity of the
plaques. This suggests that EHV1 penetrates the deeper tissues of the respiratory tract of the
horse by individual migrating cells. This is in contrast to PRV, also an alphaherpesvirus, that
crosses the basement membrane in a plaquewise manner. The in vitro explant model enables the
study of the mechanism of invasion of EHV1 in the respiratory tract of the horse. Furthermore,
it can also be used for the study of the interaction of other respiratory pathogens, such as
influenzaviruses, with the respiratory tract of the horse.
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The pseudorabies virus (PRV) is a member of the alphaherpesvirus subfamily of the
herpesviruses, and is often used as a model for this family in general (Pomeranz et al., 2005,
Microbiol Mol Biol Rev). The alphaherpesvirus subfamily contains closely related viruses of
man and animal, including the human herpes simplex virus type 1 and type 2 and varicella
zoster virus and different animal pathogens, including PRV in pigs, equine herpesvirus 1 in
horses, bovine herpesvirus 1 in cattle, and Marek’s disease virus in poultry.
The viral US3 protein is a serine/threonine kinase that is conserved among alphaherpesviruses.
Earlier, we reported that the US3 kinase of PRV induces dramatic changes in the actin
cytoskeleton, consisting of formation of actin-containing cell projections and disassembly of
actin stress fibers, and that these US3-induced processes enhance intercellular virus spread (Van
Minnebruggen et al., 2003, J Virol, Favoreel et al., 2005, PNAS). Recently, similar stress fiber
disassembly and projection formation have also been described for vaccinia virus (Valderrama
et al., 2006, Science), underscoring the potential importance of these virus-induced actin
rearrangements. Our aim is to unravel the underlying mechanism of US3-mediated actin
rearrangements.
First, we determined that a point mutation in the putative ATP binding site of PRV US3
abolished its ability to induce actin rearrangements, indicating that a US3-mediated
phosphorylation is responsible for the actin rearrangements. Actin dynamics and rearrangements
are generally regulated by Rho GTPases. Three different inhibitors of Rho GTPases
(Clostridium difficile toxin B, secramine A, Rac1 inhibitor) had no effect on US3-induced actin
rearrangements, indicating that US3 does not directly affect Rho GTPases, but may act on their
downstream effectors. Type A p21-activated kinases (PAKs) are downstream effectors of Rho
GTPases Cdc42 and Rac1 and activation of type A PAKs is associated with stress fiber
disassembly and formation of cell projections (Zhao et al., 1998, Mol Cell Biol). Cotransfection of a type A PAK inhibitor (PAK inhibitory domain, PID) with PRV US3 resulted in
a strong reduction in US3-induced projection formation from 92,4 ± 0,5% to 23,6 ± 10,4% in
swine testicle cells. PAK1 and PAK2 are the most abundant type A PAKs. To directly
determine an involvement of PAK1 and/or PAK2 in US3-induced actin rearrangements, wild
type mouse embryonic fibroblasts (MEFs) or PAK1-/- or PAK2-/- MEF were infected with PRV
and percentages of cells displaying actin stress fiber disassembly and actin-containing cell
projections were calculated. PAK1-/- MEFs displayed a moderate reduction, both in the
formation of projections (21,4 ± 4,1% versus 48,8 ± 6,1%) and in stress fiber disassembly (57 ±
2,1% versus 98,8 ± 0,3 %). PAK2-/- cells on the other hand showed a strong reduction in stress
fiber disassembly (14,7 ± 2,7% versus 98,8 ± 0,3 %) but no reduction in projection formation.
In conclusion, we report that both PAK1 and PAK2 are involved in the actin rearrangements
caused by the PRV US3 kinase: PAK2 is crucial in actin stress fiber disassembly, whereas
PAK1 is involved in, but not crucial for, actin stress fiber disassembly and the formation of
actin-containing projections.
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Bacillus cereus sensu lato is a family of ubiquitous rod-shaped Gram-positive soil bacteria
grouping six subspecies that are genetically very close but have highly specialised lifestyles
with distinct virulence spectra. Most notable are the opportunistic pathogen B. cereus sensu
stricto, which has been implicated in food poisoning, periodontitis and endophtalmitis, the
etiological agent of anthrax B. anthracis, and the entomopathogen B. thuringiensis, which is
used as a biopesticide. These species are thought to have emerged from common ancestors
through genetic rearrangements leading to the acquisition of virulence gene sets.
Various mechanisms of horizontal gene transfer are thought to have contributed to this process
of ecotype and pathotype differentiation, a hypothesis that is strongly supported by the presence
in B. anthracis, in pathology-associated clinical isolates of B. cereus and in B. thuringiensis, of
large virulence plasmids that carry the genes responsible for the main phenotypic properties by
which these pathotypes can be distinguished. Sequence analysis of many of these plasmids has
shown a high degree of similarity with the anthrax virulence plasmids pXO1 (toxins) and pXO2
(capsule).
These large plasmids cluster in two families, corresponding to pXO1 and pXO2 respectively.
Within each family, the plasmids share a common backbone. On the pXO1-like plasmids, the
specific sequences are mainly those thought or known to be critical for the characteristic
virulence of their respective host strains. In contrast, the two known pXO2-like plasmids,
designated pAW63 and pBT9727, do not display any obvious association with virulence
potential. However, these plasmids are capable of self-transfer, and sequence homology
suggests that they, along with pXO2, are descended from a common molecular ancestor that
was itself conjugative.
Here, we review selected aspects of the involvement of large plasmids in the differentiation of
ecotypes/pathotypes of B. cereus, with particular attention to the shared backbone structures of
the plasmids as well as to the implications of past or present associations between conjugative
capabilities and virulence determinants.
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Cloning and structural analysis of the Legionella collagen-like protein
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Legionella pneumophila is a Gram-negative facultative intracellular pathogen that can
cause a severe pneumonia, known as legionellosis. This bacterium is found worldwide
in freshwater systems where it mainly resides in biofilms and replicates in protozoa.
Upon human infection, Legionella replicates in human macrophages.
The Legionella genome encodes a number of eukaryotic-like proteins and motifs that
modulate the host cellular functions in favor of the pathogenic bacteria. We identified a
gene (lpg 2644) encoding a protein (Lcl) with significant homology with eukaryotic
collagen. Additionally, there is a significant homology between Lcl and SclB of
Streptococcus pyogenes, for which the collagen-like structure and function have already
been proven. Analysis of the lcl-gene showed a clear variation in repeat number within
different Legionella strains. Recently, the existence of genes with intragenic tandem
repeats was shown in the genome of L. pneumophila. The hypothesis is that this
variation in intragenic repeats could be a mechanism for the bacteria to evade the host
defence mechanism.
We describe the cloning and purification of the Lcl protein and show experimentally the
collagen-like structure of this protein. At the moment the role of this collagen-like
protein in the virulence of L. pneumophila is investigated.
To get a better insight in the host-parasite interaction and evasion of the human immune
system, it is important to investigate the possible role of this collagen-like protein.
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Feline infectious peritonitis virus (FIPV) is a coronavirus belonging to phylogenetic group 1,
with two serotypes (I and II). It causes a fatal chronic disease in cats, characterized by
granulomatous lesions at the serosae of different organs. Several coronaviruses from
phylogenetic group 1 have been shown to enter cells by endocytosis. How FIPV enters cells is
unknown. Kinetics of attachment and internalization of serotype I strain Black and serotype II
strain 79-1146 were determined in FIPV target cells, feline monocytes, isolated from two cats
and in cells of a model cell line, Crandell feline kidney (CrFK) cells, using biotinylated virus.
Attached FIPV I (Black) particles were observed on almost all inoculated monocytes. Within 1
hour, 17 particles were bound per cell. In cells with bound particles, 89 % of the particles were
internalized within 1 minute. For FIPV II (79-1146), attachment was observed on 66 % and 95
% of all monocytes from the two cats. After 1 hour, respectively 5 and 20 particles were bound
per cell (all cells considered). Within 1 minute, 60 % of these particles were internalized per cell
(for both cats). In CrFK cells, only 15 % of all cells showed attachment of FIPV I (Black)
particles. After 2 hours, 1 particle was bound per cell (all cells considered) which could be
internalized in only 3 % of all cells. In contrast, all CrFK cells bound and internalized FIPV II
(79-1146) particles, though slowly. Since no envelope proteins could be detected at the plasma
membrane after internalization, both FIPV strains enter cells exclusively via endocytosis.
In conclusion, FIPV I and II attach differently to monocytes, indicating that different receptors
may be involved. FIPV is internalized in almost all monocytes which contrasts with the low
percentage of cells expressing viral antigens (approximately 1 %). Internalization is less
efficient in CrFK cells, which makes this cell line unsuitable for studying FIPV entry.

93

Enumeration of airborne bacteria and fungi using solid phase
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Conventional methods for the enumeration of airborne micro-organisms are inaccurate and
time-consuming, hence the interest in novel approaches is increasing. In the present study, the
use of solid phase cytometry (SPC) was evaluated for the enumeration of airborne microorganisms. A 4 h SPC procedure based on viability staining was applied to air samples from 50
locations and compared with an optimised culture-based method. Using the MAS-100 Eco
impaction air-sampler, airborne micro-organisms were collected on different culture media and
on a water soluble bio-polymer (Polym’Air), suitable for analysis with SPC. Samples with low
or high microbial load were difficult to analyse using the culture-based method, unlike with
SPC. Results show that SPC can be considered superior to the culture-based method because of
its much higher dynamic range, its speed and its ability to enumerate not only culturable but all
viable micro-organisms.
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Myxoma virus is a pathogenic Poxvirus that induces a lethal disease called Myxomatosis in
European rabbits. Myxomatosis is caracterised by fulminating lesions at the primary site of
inoculation, followed by rapid dissemination to internal organs, production of external
secondary lesions and bacterial surinfection. Myxoma virus is one of the very rare viruses that
encode an α-2,3-sialyltransferase that transfers sialic acid from CMP-Sia to glycoproteins and
glycolipids. Very little information are available about the role played by this
glycosyltransferase in the biology of the infection and in the pathogenesis. Here, we report the
construction of a recombinant Myxoma virus deleted for the M138L gene encoding the α-2,3sialyltransferase and a derived revertant strain. The highly virulent Lausanne strain of Myxoma
virus was used as parental strain. The virulence of the two recombinant strains was compared to
the parental strain by intradermal inoculation of rabbits. Our data demonstrate that the M138L
deleted strain is attenuated in comparison to the revertant and the parental strains. None of the
rabbits inoculated with the deleted strain died from the infection while all rabbits infected with
the parental and the revertant strains died within 10 days post-infection. The present study
demonstrate that the α-2,3-sialyltransferase encoded by myxomavirus acts as a virulent factor in
the pathogenesis of Myxomatosis.

95

Enumeration and isolation of fungi from maize silage
Els Van Pamel(1), Els Daeseleire(1), Lieve Herman(1), Annemieke Verbeken(2) and Geertrui
Vlaemynck(1)
(1) Flemish Government, Institute for Agricultural and Fisheries Research, Unit
Technology and Food, Brusselsesteenweg 370, 9090 Melle, Belgium
(els.vanpamel@ilvo.vlaanderen.be)
(2)
Dept. of Biology, Laboratory of Mycology, Faculty of Sciences, Ghent
University, K.L. Ledeganckstraat 35, 9000 Gent, Belgium
Crop preservation, such as ensiling maize, represents a very important agricultural activity. The use of
maize silage as animal farm forage during winter as well as (part of the) summer, increases. Hence, the
quality of silage has a high impact on animal health, welfare and production.
The production of maize silage of a good quality depends on creating anaerobic conditions and reaching
a stable low pH. However, poor storage conditions can disrupt these conditions and lead to undesirable
growth of fungi and other microorganisms. The most prevalent moulds in spoiled maize silage are
Aspergillus, Penicillium, Monascus and Byssochlamys. Spoilage by fungi not only reduces the
nutritional value of feed, but can also result in the production of mycotoxins and high amounts of
allergenic spores. Especially the mycotoxins imply high risks for the animal and through carry over into
meat, milk and eggs also for the human health.
In this study, three different maize silos were sampled. For each silo, two types of samples were taken:
visually unmoulded and visually moulded silage. Fifty grams of each sample was added to 450 ml of
Ringer solution and stomached for 2 minutes. Subsequent dilutions (1:10) were made in Ringer
solution. From this dilutions (10-1 to 10-6) 0,1 ml was plated in duplicate on the 6 different growth
media supplemented with chlortetracycline hydrochloride: Malt Extract Agar (MEA), Malt Yeast
Extract Sucrose Agar (MYSA), Potato Dextrose Agar (PDA), Czapek Dox Agar (CDA), Dichloran
Rose-Bengal Chloramphenicol (DRBC) and Dichloran 18% Glycerol Agar (DG18). The plates were
incubated upright at 25°C for 7 days in the dark. Isolates were enumerated and further purified by
subsequent incubation on MEA medium.
For both the visually unmoulded and moulded maize silage samples, we observed fungal growth on
each of the 6 tested growth media. The total amount of colony forming units per gram maize silage
(CFU/g silage) did not exceed 105 for the visually unmoulded samples, which is in agreement with
literature data. In contrast, the degree of spoilage of the visually moulded samples was much higher and
was indicated by a total CFU/g silage in the interval [4,3 · 107- 3,6 · 109]. In general, DRBC was seen to
result in one the highest CFU counted for all different samples. MYSA is considered to be a suitable
medium for enumeration when looking at the visually unmoulded samples, but gave counting problems
for the visually moulded samples due to the overgrowing spreading molds. In order to evaluate which
growth medium leads to the greatest diversity of isolates, the number of macroscopically distinct
isolates selected from the media was compared. In contrast to CDA, PDA and DG18, we observed that
MEA, MYSA and DRBC give the highest amounts of macroscopically distinct isolates selected. This
observation will be further analysed by evaluating the range of different mould species (by means of
microscopical and molecular identification) that can be isolated from maize silage on each of the 6
growth media.
In conclusion, these results indicate that the fungal growth medium DRBC – which restricts the colony
size of spreading moulds - gives the best result for the enumeration and isolation of moulds from maize
silage. The suitability of the different media will be further analysed by evaluating the range of different
mould species (by means of morphological and molecular identification) that can be isolated from
maize silage.
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Fluorescent pseudomonads generate metabolic energy through the four-electron reduction of
molecular oxygen to water. Unfortunately, uncontrolled electron transfer occurs during this
process, leading to the formation of short-lived, cell-damaging oxygen derivatives. Hence,
defence mechanisms against reactive oxygen species are necessary to ensure growth in the
presence of oxygen. In the opportunistic pathogen Pseudomonas aeruginosa oxidative stress
defence is regulated by OxyR by stimulating the expression of specific antioxydant genes,
encoding catalase KatB and alkyl hydroperoxidases AhpB and AhpCF. An additional problem
in aerobic conditions is the limited bio-availability of iron. Despite the fact that this essential
micronutrient is abundant on the Earth’s surface, it forms very insoluble oxy-hydroxide salts in
the presence of oxygen. As a response to these iron-limiting conditions, fluorescent
pseudomonads, like many other micro-organisms, produce and secrete a high affinity
siderophore, pyoverdine in this case. However, iron uptake needs to be tightly regulated,
because iron stimulates the formation of oxygen radicals via the Fenton reaction. Our research
shows that inactivation of OxyR in the opportunistic pathogen P. aeruginosa PAO1 results in
impaired pyoverdine utilization and inhibited growth in the presence of oxidizing compounds,
including the immediate haem precursor protoporphyrin IX. Interestingly, these two growth
defects could be restored by increasing cell density, by complementation with the wild type
oxyR gene or by adding catalase. Cell density importance suggests a contribution of quorumsensing to the phenotype observed for Pa::oxyR. For this reason several quorum-sensing
regulated features were analyzed and revealed a two-fold increase of the phenazine pyocyanin,
increased biofilm formation and reduced swarming motility.
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Following lead optimization of a novel series of substituted imidazopyridines, GS-9190
was identified as a promising drug candidate based on its potent inhibition of in vitro
HCV RNA replication and excellent selectivity index. GS-9190 is a potent inhibitor of
HCV genotype 1b and genotype 1a replicon replication (EC50 = 0.6 and 2.5 nM,
respectively). The 50% cytostatic concentration of GS-9190 in various cell lines is >
50µM, illustrating a high degree of selectivity (SI > 20,000). GS-9190 has lower
potency against a genotype 2a replicon or against the JFH1 infectious virus (EC50 ~ 1
µM) and is inactive against a number of related and unrelated viruses. Replicons
resistant to various HCV protease and polymerase inhibitors remained fully susceptible
to GS-9190. The combination of GS-9190 with either IFN-α, ribavirin or several HCV
protease and polymerase inhibitors resulted in an additive antiviral activity. The
combination of GS-9190 with a protease inhibitor was more efficient in clearing
hepatoma cells from their replicon than either agent alone. Following long-term culture
with increasing concentrations of GS-9190, resistant replicons were selected.
Transfection of naïve Lunet cells with total RNA isolated from the GS-9190res replicon
cells transferred drug resistance, indicating that resistance is associated with the viral
genome. In biochemical assays, GS-9190 is inactive against HCV NS3 serine protease,
NS3 RNA helicase, and NS5B polymerase (either in initiation or elongation assays).
The efficacy of GS-9190 is currently being evaluated in HCV-infected patients.
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During the past years, genome-related knowledge became available for many micro-organisms,
including important food-grade bacteria. Lactic acid bacteria (LAB) are of industrial importance
in the production of fermented foods such as dairy products, fermented sausages and sourdough.
Although their limited metabolic capacity, LAB contribute considerably to important
characteristics of fermented foods, such as flavour and texture.
To study their metabolic potential in natural ecosystems, we developed a species-independent
microarray, containing 30-mer oligonucleotides for ~400 genes that play a key role in the
production of sugar catabolites, bacteriocins, exopolysaccharides, and aromas, in probiotic and
biosafety characteristics, and in stress response. Also, genes linked to negative traits such as
antibiotic resistance and virulence are represented.
As LAB ecosystems contain a variety of species, we focused in a more global way on these
specific functional properties by designing oligonucleotides that were preferably gene-specific
but species-independent. Hereto, open reading frames (ORFs) from LAB were retrieved from
GenBank and used in a comparative analysis to find conserved regions in the ORFs per gene.
An algorithm was developed that designed oligonucleotides based on the gene-specific
conserved regions allowing limited and controlled cross-hybridisations, using parameters based
on literature and on own data.
Validation hybridisations using labelled DNA and RNA from four lactobacilli showed good
intensity ranges and reproducibility for technical repetitions between microarrays. Hybridising
RNA extracted from a laboratory sourdough fermentation ecosystem, showed interesting data
concerning amino acid degradation, that map nicely together with data from metabolite
analyses.
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The cyanobacteria or blue green algae, are a very important component of the microbial
community in polar regions. They are the dominant phototrophs, and they develop microbial
mats covering large surfaces. They can be found in different habitats: lakes, ponds, rocks and
soils. In the present study, we investigated the uncultured cyanobacterial diversity in a sample
collected from a laminated microbial mat in Antarctica. The sampling was carried out in
February 2004 (Antarctic summer) in the frame of the LIMNOPOLAR project campaign. The
study site is located on the Byers Peninsula (Livingston Island, Antarctic Peninsula). The
deglaciated coastal areas of the Antarctic Peninsula differ from the continent by more humid
and mild conditions in summer time. The sample 41 was collected from a microbial mat totally
covered by water, in a non-frozen meltwater lake (Triangular Lake) and was preserved frozen. It
had two layers: the upper one was red-orange, and the lower one was green.
We studied the cyanobacterial molecular diversity separately in the two layers. The
layers were separated axenically, and the respective genomic DNA were extracted. A fragment
of the operon encoding the ribosomal RNA (16S rRNA and ITS region) was amplified, cloned
and then sequenced. 170 sequences were obtained, aligned and grouped into Operational
Taxonomic Units (OTUs). OTUs contain the sequences sharing at least 97,7 % similarity. The
results indicated a large molecular diversity of cyanobacteria: 14 OTUs have been delineated, 4
OTUs were totally new and didn’t group with any other sequence from the public database, 6
OTUs grouped with sequences that were found only in Antarctica so far, and 4 OTUs were
cosmopolitan, encompassing sequences from different geographical origin. An unusually large
proportion of chimeras (42 %) has been found in the upper layer, indicating a deterioration of
the DNA most likely due to the strong UV radiation. This layer is probably protecting the lower
one from UV and light stresses.
We report here for the first time on a separately assessed diversity in two layers of the
same microbial mat. The results indicate a large molecular diversity of cyanobacteria in this
sample and in this site of the Antarctic Peninsula, compared to the continental biotopes where a
total of 2 to 4 OTUs were found per sample (Fernandez-Carazo, unpl. data). This large diversity
can be explained by the milder meteorological and ecological conditions that prevail in this
region

