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Programme
08.30

Registration desk open – Poster installation

09.00

Welcome & Opening by the Presidents of BSM

09.15

Wolfgang Wohlleben, Institute of Microbiology, University of Tübingen.
“Combinatorial approaches for the generation of novel glycopeptide antibiotics”

10.00

Volker Patzel, Max Planck Institute for Infection Biology, Berlin
“RNA technologies in the battle against microbial infections”

10.45

Coffee break

11.15

Short communication: selected poster - see p4

11.30

Johan Neyts, Rega Institute for Medical Research, K.U.Leuven
“New developments in the search for selective inhibitors of the hepatitis C virus”

12.15

Short communication: selected poster - see p4

12.30

General Assembly of BSM

12.45

Poster Viewing - Lunch – Poster Session in poster discussion groups

Virology (Parallel session 1)
14.15

Paul-Pierre Pastoret. ULiège. “Anti-viral vaccines”

14.50

5 short communications of selected posters - see p4

16.15

General conclusions and poster prize

Bacteriology (Parallel session 2)
14.15

Olivier Decamp, INVE BELGIE N.V. Baasrode, Belgium.
“Microbial management in aquaculture: the role of probiotics”

14.45

Short communication: selected poster - see p4

15.00

Mario Vaneechoutte, Department of Clinical Biology, Microbiology & Immunology,
UGent: “Phage Therapy revisited”

15.30

Short communication: selected poster - see p4

15.45

Herman Goossens, Department of Genetics, UA, Belgium
“Combating antimicrobial resistance: challenges and strategies"

16.15

General conclusions and poster prize
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Sponsors

Vlaams Kennis- en Cultuurforum
FN R S
Gold

Silver
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Contributing sponsor

Student awards
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Poster abstracts selected for oral presentation
Plenary Session
1.

Fernandez, R., Lassence, C., Taton, A., Vincent, W., Storms, V., Marinelli, F. and Wilmotte, A. A
Belgian collection of polar cyanobacteria: novel diversity and pharmaceutical screening of isolates.

2. Sorgeloos, F. and Michiels, T. Theiler’s virus L* protein maps to mitochondria and inhibits the IFNinducible 2-5A/RNase L pathway

Virology Session
1.

De Filette, M., Martens, W., Smet, A., Festjens, E., El Bakkouri, K., Van Reeth, K., Ramne, A.,
Lycke, N., Birkett, A., Min Jou, W., Fiers, W. and Saelens, X. Heterosubtypic protection against
influenza provided by M2e-based vaccination

2.

Vermeire, K., Bell, T., Bridger, G. and Schols, D. Small molecule receptor inhibitors as a novel
strategy for the inhibition of Human Immunodeficiency Virus (HIV) infection

3.

Letellier, C., Boxus, M., Rosar, L., Walravens, K., Roels, S., Meyer, G., Letesson, J.-J. and Kerkhofs,
P. Vaccination of calves with the BRSV nucleocapsid induces protection against BRSV challenge

4.

De Regge, N., Nauwynck, H.J., Geenen, K., Krummenacher, C., Cohen, G.H., Eisenberg, R.J.,
Mettenleiter, T.C. and Favoreel, H.W. Interaction between the gD envelope protein of pseudorabies
virus and trigeminal ganglion neurons triggers the formation of synapses along the neuronal axons
that may serve as virus exit sites

5.

Boudry, C., Markine-Goriaynoff, N., Spryngael, J.-Y., Russell, G., Haig, D., Vanderplasschen, A.
and Dewals, B. The A5 gene of Alcelaphine Herpesvirus 1 encodes a functional G protein-coupled
receptor that is non essential for the induction of malignant catarrhal fever in rabbits.

Bacteriology Session
1. Tsilibaris, V., Maenhaut-Michel, G., Mine, N. and Van Melderen, L. Which benefit for bacteria in
having multiple toxin-antitoxin systems in their genome?
2.

Wevers, E., Moons, P., Van Houdt R., Aertsen, A. and Michiels, C.W. Role of quorum sensing in
resistance of Serratia plymuthica against Acanthamoeba castellanii
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List of Posters (alphabetic order of first author)
PAGE Nr.

Poster abstract – authors, titles

POSTER
GROUP

23.

Atanasova, K., Barbé, F., Van Gucht, S. and Van Reeth, K. Porcine respiratory coronavirus

V

synergizes with bacterial lipoteichoic acid in the induction of respiratory disease in pigs.
24.

Barbé, F. and Van Reeth, K. Inflammatory parameters during a swine influenza virus infection.

V

25.

Bertrand, S., Place, S., Denis, O., Vrints, M., Weill, F.-X., Doublet, B., Cloeckaert, A.,

B1

Struelens, M. and Collard, J.-M. First report in Belgium of a travel associated ciprofloxacinresistance Salmonella enterica serovar Kentucky producing concomitantly a CTX-M-1 betalactamase
26.

Botteaux, A., Sani, M., Parsot, C., Sansonetti, P., Boekema, E.J. and Allaoui, A. IpaD is

B2

localized at the tip of the Shigella flexneri type III secretion apparatus.
27.

Boudry, C., Markine-Goriaynoff, N., Spryngael, J.-Y., Russell, G., Haig, D., Vanderplasschen,

V

A. and Dewals, B. The A5 gene of Alcelaphine Herpesvirus 1 encodes a functional G proteincoupled receptor that is non essential for the induction of malignant catarrhal fever in rabbits.
28.

Boutry, C., Fontaine, L., Delplace, B. and Hols, P. Characterization of the genetic determinants

B2

involved in the natural transformation of Streptococcus thermophilus
29.

Breugelmans, P., D’Huys, P.-J. and Springael, D. Isolation and characterization of linuron

B3

degrading consortia from linuron treated agricultural soils.
30.

Broos, K., Vanlandschoot, P., Leroux-Roels, G. and Guisez, Y. New strategy in the purification

V

of full length RNA-free Hepatitis B Core particles.
31.

Callewaert, L., Aertsen, A., Daphne, D. and Michiels, C.W. Novel type of bacterial lysozyme

B1

inhibitor contributes to lysozyme resistance in Salmonella Enteritidis.
32.

Ceyssens, P.J., Lavigne, R., Hertveldt, K. and Volckaert, G. The Podoviridae genus of

B1

phiKMV-like bacteriophages shows therapeutic potential towards Pseudomonas aeruginosa
infections.
33.

Claeys, C., Kiass, M., Mathys, V., Kurepina, N., Looze, Y., Wintjens, R. and Bifani, P.

B1

Identification and characterization of lytic mycobacteriophages with potential therapeutic
applications
34.

Coeyne, T. and Nelis, H.J. Biofilm formation by Propionibacterium acnes is associated with
increased resistance against antimicrobial agents and increased production of putative virulence

B1

6
factors
35.

Coorevits, A., De Jonghe, V., Vandroemme, J., Heyrman, J., De Vos, P. and Heyndrickx, M.

B3

Aerobic spore-forming bacterial flora in raw milk: organic versus conventional dairy farms.
36.

Costers, S., Delputte, P.L. and Nauwynck, H.J. PRRS virus-infected alveolar macrophages

V

contain no detectable levels of viral proteins in their plasma membrane and are protected against
antibody-dependent, complement-mediated cell lysis.
37.

Crabbé, A., De Boever, P., Mergeay, M. and Cornelis, P. The rotating wall vessel as a novel

B4

approach in Cystic Fibrosis modeling.
38.

Daix, V., Schroeder, H., Praet, N., Georgin, J.-P., Chiappino, I., Gillet, L., de Fays, K., Decrem,

I

Y., Leboulle, G., Godfroid, E., Bollen, A., Pastoret, P.-P., Gern, L., Sharp, P. and
Vanderplasschen, A. Ixodes ticks belonging to the Ixodes ricinus complex encode a family of
anti-complement proteins.
39.

Dandoy, D., Hallet, B. The TnpI recombinase determinants involved in the assembly and

B2

functioning of Tn4430 TnpI/IRS site-specific recombination complex.
40.

De Bast, M.S., Wilbaux, M., Mine, N. and Van Melderen, L. Co-existence of TA systems: an

B2

insigth on their evolution?
41.

De Bruyne, K., Hoste, B., Vancanneyt, M., De Vos, P. and Vandamme, P. rpoA, pheS and atpA

B2

based multilocus sequence analysis of the genus Leuconostoc.
42.

Debruyne, L., Samyn, E., De Brandt, E., Heyndrickx, M., Vandenberg, O. and Vandamme, P.

B5

Evaluation of two species-specific and five multiplex PCR assays for Campylobacter jejuni and
Campylobacter coli
43.

Deckers, D., Aertsen, A., Callewaert, L. and Michiels, C.W. Role of lysozyme inhibitors in

B1

bacterial colonization of egg albumen
44.

De Filette, M., Martens, W., Smet, A., Festjens, E., El Bakkouri, K., Van Reeth, K., Ramne, A.,

V

Lycke, N., Birkett, A., Min Jou, W., Fiers, W. and Saelens, X. Heterosubtypic protection against
influenza provided by M2e-based vaccination.
45.

De Groote, V., Fauvart, M., Verstraeten, N. and Michiels, J. Optimization of a methodology for

B1

identification of persistence genes in Pseudomonas aeruginosa.
46.

Delputte, P.L. and Nauwynck, H.J. Sialic acids on the surface of porcine Arterivirus are

V

involved in virus attachment to the sialoadhesin receptor and infection of macrophages.
47.

Demeestere, L., Toussaint, J.F., Vandenbussche, F., Van Dessel, W., Goris, N., Vanbinst, T.,
Czaplicki, G., De Clercq, K. and Mast, J. Use of transmission electron microscopy as

V

7
confirmatory test for the isolation of bluetongue virus in Belgium.
48.

Denayer, S., Matthijs, S. and Cornelis, P. Pseudomons aeruginosa pyocin S2 killing:

B1

involvement of the type I pyoverdine receptor, FpvAI.
49.

De Palmenaer, D., Siguier, P. and Mahillon, J. IS4 goes genomic.

B2

50.

De Prijck, K., De Wever, B., Coeyne, T. and Nelis, H.J. Evaluation of the ability of a novel

B1

denture disinfecting tablet to remove Candida albicans biofilms from methyl-methacrylate in
vitro.
51.

De Regge, N., Nauwynck, H.J., Geenen, K., Krummenacher, C., Cohen, G.H., Eisenberg, R.J.,

V

Mettenleiter, T.C. and Favoreel, H.W. Interaction between the gD envelope protein of
pseudorabies virus and trigeminal ganglion neurons triggers the formation of synapses along the
neuronal axons that may serve as virus exit sites
52.

Deruelle, M., Nauwynck, H., Geenen, K. and Favoreel, H.W. The kinase activity of the

V

pseudorabies virus US3 protein is crucial for its anti-apoptotic activity and results in
phosphorylation of the pro-apoptotic protein bad
53.

Desplanques, A.S., Nauwynck, H.J., Vercauteren, D. and Favoreel, H.W. A role for plasma

V

membrane cholesterol during entry of pseudorabies virus particles in host cells
54.

Dewerchin, H.L., Cornelissen, E., Van Hamme, E. and Nauwynck, H.J. Possible immune-

V

evasion strategies of feline infectious peritonitis virus.
55.

Duraffour, S., Snoeck, R., van den Oord, J., Crance, J.M., Garin, D., De Clercq, E. and Andrei,

V

G. Activities of cidofovir derivatives against Camelpox Virus in primary human keratinocytes
monolayers and organotypic epithelial raft cultures.
56.

Estrada de los Santos, P., Matthijs, S., Nguyen, Ch., De Maeyer, D., Cornelis, P. and De Mot, R.

B1

Characterization of genes involved in production of an antibacterial compound by rhizosphere
Pseudomonas sp. RW10S1.
57.

Fauvart, M., Dombrecht, B., Runtuwene, V., Vos, K., Ndayizeye, M., Braeken, K., Remans, R.,

B2

Vanderleyden, J. and Michiels, J. Phenotypical and expression analysis of the Rhizobium etli
type III secretion system
58.

Fernandez, R., Lassence, C., Taton, A., Vincent, W., Storms, V., Marinelli, F. and Wilmotte, A.

B1

A Belgian collection of polar cyanobacteria : novel diversity and pharmaceutical screening of
isolates
59.

Ferooz, J., Leonard, S., Delory, M., De Bolle, X. and Letesson, J.-J. Regulation and hierarchy of

B2

the flagellar system in brucella.
60.

Fredslund, L., Sniegowski, K., Ngyen, O., Jacobsen, C.S., De Mot, R. and Springael, D. The
PAH-degrading Mycobacterium gilvum VM552 displays accelerated sliding motility in the

B2

8
presence of phenanthrene.
61.

Gales, G., Leroy, P., Block, J.-C. and Penninckx, M.J. Redox status in planktonic cells and

B4

colonial mats (biofilms) of Saccharomyces cerevisiae
62.

Garré, B., van der Meulen, K., Nugent, J., De Backer, P., Croubels, S. and Nauwynck, H.

V

Susceptibility of 6 isolates of equine herpes virus 1 to selected anti-herpes compounds in vitro
63.

Geenen, K., Nauwynck, H.J., De Regge, N. and Favoreel, H.W. The cellular anti-apoptotic

V

factor Brn-3a protects trigeminal ganglion neurons from pseudrabies virus-induced cell death
64.

Glorieux, S., Van den Broeck, W., Favoreel, H.W., van de Meulen, K.M. and Nauwynck, H.J.

V

Plaquewise spread of pseudorabies virus in explants of porcine nasal respiratory mucosa
65.

Gong, E., Ivens, T., Van den Eynde, Hallenberger, S., Hertogs, K. Validation of

V

ATP/luminescence assays for profiling compounds against a panel of positive-strand RNA
viruses
66.

Govaerts, M., Aagaard, C., Meikle, V., Vallecillo, A.J., Gutierrez-Pabello, J.A., Suarez-Guëmes,

B5

F., McNair, J., Cataldi, A., Espitia, C., Andersen, P. and Pollock, J.M. Mycobacterium bovis
diagnostic cocktails in different disease prevalence settings: ESAT6/CFP10 mixture shows core
sensitivity and specificity
67.

Hallez, R., Leplae, R. and Van Melderen, L. Identification and characterization new toxin-

B2

antitoxin systems.
68.

Heylen, K., Vanparys, B., Boon, N., Verstraete, W. and De Vos, P. Bacterial soil diversity

B3

involved in the removal of nitrogen demonstrates a high dependence of nitrate and/or nitrite
reduction on growth condition
69.

Hoton, F.M., N’Guessan, E., Andrup, L., Swiecicka, I., Dierick, K. and Mahillon, J. Genomic

B2

and distribution studies of cereulide, the emetic toxin of Bacillus cereus
70.

Hubert, S., Henry, X. and Coyette, J. Class A penicillin-binding protein 2 (PBP2) of

B1

Enterococcus hirae
71.

Kalai, M., Brouckaert, G., Vanzembergh, F., Vanden Berghe T., Krysko, D., Peirs, P., D’Herde,

I

K. and Vandenabeele, P. LPS, dsRNA and interferons promote the phagocytosis of necrotic and
apoptotic cells by macrophages
72.

Kiass, M., Claeys, C., Mathys, V., Wintjens, R. and Bifani, P. Identification of

B1

mycobacteriophage lytic enzymes with potential therapeutic applications
73.

Laloux, G., Jamet, A., Letesson, J.J., Vidal, M. and De Bolle, X. Identification of anti-apoptotic

B2

Brucella melitensis effectors using a genome-wide yeast-based screen
74.

Lassaux, P., Gulea, M., Mercuri, P., Horsfall, L., Bebrone, C., Metzner, P., Frere, J.M. and
Galleni, M. Mercapto-phosphonates compounds as potent inhibitors of the metallo-β-lactamases
(MBLs)

B1

9
75.

Lebeau, I., Andrei, A., Krečmerová, G., De Clercq, E., Holý, A. and Snoeck, R. Inhibitory

V

activity of three generations of acyclic nucleoside phosphonates against murine and primate
polyomavirus
76.

Letellier, C., Boxus, M., Rosar, L., Walravens, K., Roels, S., Meyer, G., Letesson, J.-J. and

V

Kerkhofs, P. Vaccination of calves with the BRSV nucleocapsid induces protection against
BRSV challenge
77.

Maes, P., Li, S., Rysman, E., Keyaerts, E., Vijgen, L. and Van Ranst M. Chloroquine and its

V

antiviral activity against human coronavirus OC43 infection in newborn mice
78.

Martens, M., Weidner, S., Burkhard, L., Gevers, D., Coopman, R., Gillis, M., De Vos, P. and

B3

Willems, A. A microarray-based approach for Sinorhizobium species identification
79.

Martínez-Rodríguez, S., Martínez-Gómez, A.I., Pozo-Dengra, J., Andujar-Sánchez, M., Neira,

B4

J.L., Jara-Pérez, V., Rodríguez-Vico, F., Las Heras-Vázquez, F.J. and Clemente-Jiménez, J.M.
Hydantoin, racemase: a key enzyme for the production of optically pure D-amino acids
80.

Mathys, V., Quatannens, J., Kurepina, N., Wintjens, R., Mathema, B., Baulard, A., Kreiswirth,

B1

B.N. and Bifani, P. Mutations with p-aminosalicylic acid (PAS) resistance in clinical isolate and
spontaneous mutants of Mycobacterium tuberculosis
81.

Mignolet, J., Hallez, R., Dotreppe, D., Letesson, J.-J. and De Bolle, X. Identification of physical

B2

partners of PdhS, an essential polar histidine protein kinase in Brucella abortus.
82.

Mizinzo, G., Delputte, P.L. and Nauwynck, H.J. Efficacy of an inactivated PRRSV vaccine:

V

induction of virus-neutralizing antibodies and partial virological protection upon challenge
83.

Monchy, S., van Aelst, S., Benotmane, M.A., Janssen, P., Wattiez, R., Auguier, V., Taghavi, S.,

B3

van der Lelie, D., Vallaeys, T. and Mergeay, M. Transcriptomic analysis of the response to
copper in Ralstonia/Cupriavidus metallidurans CH34
84.

Nguyen Le Minh, P., Devroede, N. and Charlier, D. Relationships between promoter strength

B4

and repressibility in the carAB operon encoding the sole carbamyolphosphate synthase of
Escherichia coli
85.

Nijskens, C., Bonnot, S., De Bolle, X. and Letesson J.-J. Modulation of the phagosome

B2

containing the type IV secretion system mutant by putative effectors secreted by the wild-type,
Brucella melitensis 16M
86.

Paul, S., Delhaye, S. and Michiels, T. Expression of type I and type III interferons in the central
nervous system

I
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87.

Pauwels, F., Boutton, C., Quirynen, L., Cleiren, E., Mostmans, W., Van der Helm, L.,

V

Raboisson, P., Surleraux, D., Simmen, K. and Nyanguile, O. Binding site identification and
genotypic profiling of hepatitis C virus polymerase inhibitors
88.

Pauwels, K., Lustig, A., Wyns, L., Tommassen, J., Savvides, S. and Van Gelder, P. Structural

B4

studies of a membrane based steric chaperone in complex with its lipase substrate
89.

Peeters, E., Nelis, H.J. and Coenye, T. Resistance of Burkholderia cepacia complex biofilms to

B1

disinfectants
90.

Rahman, M.M., Escobedo-Bonilla, C.M., Corteel, M., Will, M., Alday-Sanz, V., Pensaert, M.B.,

V

Sorgeloos, P. and Nauwynck, H.J. Evaluation of virulence of three white spot syndrome virus
(WSSV) strains by intramuscular inoculation in specific pathogen free shrimp Litopenaeus
vannamei
91.

Rauw, F., Francois, A., Langlois, P., van den Berg, T. and Lambrecht, B. Kinetics and

V

biological properties of recombinant ChIFNγ expressed via a CELO-virus vector
92.

Rauw, F., Palya, V., Nagy, Y., van den Berg, T. and Lambrecht, B. Assessment of mucosal

I

immunity in chicken by using new tests in Newcastle disease vaccine model
93.

Ricour, C., Delhaye,, S., Michel, B. and Michiels, T. Transcriptional modulation of cytokine and

I

chemokine genes by the Leader protein of Theiler’s virus
94.

Rigali, S., Titgemeyer, F., Hopwood, D. and van Wezel, G. From nutrient sensors to routes of

B1

antibiotic production in Streptomyces coelicolor
95.

Rivas, R., Coopman, R., Martens, M. and Willems, A. Multilocus sequence analysis of

B4

Bradyrhizobium using recA, gyrB and rpoB gene sequences
96.

Scheirlinck, I., Van der Meulen, R., Van Schoor, A., Adriany, T., Vancanneyt, M., Huys, G., De

B3

Vuyst, L. and Swings, J. Monitoring bacterial population dynamics of sourdough fermentation
processes by PCR-denaturing gradient gel electrophoresis
97.

Schroeder, H., Daix, V., Gillet, L., Renauld, J.-C. and Vanderplasschen, A. The paralogous

I

salivary anti-complement proteins IRAC I and IRAC II encoded by Ixodes ricinus ticks have
broad and complementary inhibitory activities against the complement of different host species
98.

Serruys, B., Van Houtte, F., Verbrugghe, P., Van Huysse, J., Cuvelier, C., Leroux-Rouls, G. and

V

Vanlandschoot, P. HBsAg-specific single-domain intrabodies reduce the secretion of Hepatitis
B virus and HBsAg in vivo
99.

Slabbinck, B., De Baets, B., Dawyndt, P. and De Vos, P. FAME-based Bacillus species
identification using artificial neural networks

B5
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100.

Sliepen, I., Teughels, W., Van Essche, M., Hofkens, J. and Quirynen, M. Interference with in

B1

vitro adhesion of Aggregatibacter/Actinobacillus actinomycetemcomitans visualized in real time
under flow conditions
101.

Smeesters, P., Vergison, A., Cadar, S. and Van Melderen, L. Clonal spread of fluoroquinolone

B1

non-susceptible Streptomyces pyogenes in children
102.

Sommereyns, C. and Michiels, T. Spread of glycosylated and non-glycosylated IFNs in vivo

I

103.

Sorgeloos, F. and Michiels, T. Theiler’s virus L* protein maps to mitochondria and inhibits the

I

IFN-inducible 2-5A/RNase L pathway
104.

Steensels, M., Goossens, E., Decaesstecker, M., Dumont, N., De Vriese, J., Van Borm, S. and

V

van den Berg, T.P. Compared efficacy of an inactivated influenza vaccine in poultry and Zoo
Birds
105.

Stenuite, S., Mouchebeuf, J., Descy, J.-P. and Wilmotte, A. The cyanobacterial diversity in Lake

B3

Tanganyika
106.

Steurbaut, S., Merckx, E., Thys, B., Rombaut, B. and Vrijsen, R. Modulation of the viral

I

replication in macrophages persistently infected with Theiler’s murine encephalomyelitis virus
107.

Suin, V., Bernis, A., Wang, X.-M., Meeus, A., Saelens, X., Vandenabeele, P. and Kalai, M.

I

Mode of PKR activation in dsRNA-induced apoptosis
108.

Tarighi, S. and Cornelis, P. Proteomic and phenotypic characterization of an opmD mutant of

B4

Pseudomonas aeruginosa
109.

Temmerman, R., Noseda, B., Vervaeren, H., Boon, N. and Verstraete, W. Biological control of

B1

Legionella pneumophila
110.

Thirion, M., Dewals, B., Markine-Goriaynoff, N., de Fays, K. and Vanderplasschen, A. Study of

V

Bovine Herpesvirus 4 LANA protein
111.

Timmermans, J. and Van Melderen, L. Seeking the physiological function(s) of the highly

B4

conserved TldD and TldE proteins
112.

Tsilibaris, V., Maenhaut-Michel, G., Mine, N. and Van Melderen, L. Which benefit for bacteria

B2

in having multiple toxin-antitoxin systems in their genome?
113.

Van Acker, K., Dams, G., Ivens, T., Van den Eynde, C., Hansen, J. and Hertogs, K. An

V

automated, high throughput time-of-addition assay for target-specific activity determination of
anti-HIV-1 small molecules
114.

van Aelst, S., Bahri, A., Baatout, S., Monchy, S., Benotmane, R., van Vliet, F. and Mergeay M.
Phenotypic studies of pMOL30cop mutants of C. metallidurans CH34 and use of flow cytometry
to characterize copper resistance.

B3

12
115.

Van Baelen, K., Vandenbroucke, I., Vermeiren, H., Rondelez, E., Van Eygen, V. and Stuyver,

V

L.J. Description of a new quantitative and qualitative tropism testing platform
116.

Van Brabant B., Dawyndt, P., De Baets, B. and De Vos, P. The StrainInfo.net bioportal: a

B5

flexible data integration platform for microbial resource data
117.

Vandecandelaere, I., Nercessian, O., Segaert, E., Conrod, S., Achouak, W., De Vos, P. and

B1

Vandamme, P. Polyphasic characterization of a marine biofilm grown on a stainless steel
surface
118.

van der Meulen, K., Garré, B., Croubels, S. and Nauwynck, H. In vitro comparison of antiviral

V

drugs against feline herpesvirus 1
119.

Van Dessel, W., Pappaert, K., Detobel, F., Van Hummelen, P., Vandenbussche, F. and De

V

Clercq, K. Diagnosis of foot-and-mouth disease using homemade DNA microarrays: a
feasibility study
120.

Van Hoorde, K., Vandamme, P. and Huys Geert. The use of PCR-DGGE as a culture-

B3

independent approach to study the diversity of lactic acid bacteria in Flemish artisan Gouda-type
cheeses
121.

Vanlaere, E., Sergeant, K., Dawyndt, P., Samyn, B., Devreese, B. and Vandamme, P.

B5

Identification of Burkholderia cepacia complex using MALDI-TOF mass spectrometry
122.

Van Molle, I., Joensuu, J., Buts, L., Wyns, L., Bouckaert, J. and De Greve, H. The crystal

B4

structure of the F4 fimbrial adhesin reveals the putative carbohydrate binding domain
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Combinatorial Approaches for the Generation of Novel Glycopeptides
W. Wohlleben1, B. Hadatsch1, C. Kittel1, O. Puk1, R. Shawky1, E. Stegmann1, D. Bischoff2, R.
Süßmuth2,3, S. Weist2, S. Pelzer4
1

2

Institute of Microbiology, Microbiology/Biotechnology, Eberhard-Karls-Universitaet
Tuebingen Auf der Morgenstelle 28, 72076 Tuebingen, Germany

Institute of Chemistry, Department of Organic Chemistry, Eberhard-Karls-Universitaet
Tuebingen, Auf der Morgenstelle 18, 72076 Tuebingen, Germany
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Institute of Chemistry, Technische Universität Berlin, Strasse des 17. Juni 124, 10623
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Amycolatopsis balhimycina synthesizes the vancomycin-type glycopeptide balhimycin, whose
structure and biological properties greatly resemble vancomycin. Glycopeptides are the drugs of last
resort for the treatment of severe infections caused by antibiotic resistant gram-positive bacteria.
They inhibit the peptidoglycan biosynthesis by binding to the D-Ala-D-Ala termini of the cell wall
precursors.
Using a „Reverse Genetics“ approach we have identified the 66-kb gene cluster encoding the
biosynthesis of balhimycin. By a combination of genetics, biochemistry and analytical organic
chemistry we were able to elucidate the biosynthetic pathway and to assign functions to almost all
genes of the cluster.
The biosynthesis starts with the pathway-specific provision of the non-proteinogenic amino acids ßhydroxytyrosine (ß-Ht), hydroxyphenylglycine (Hpg) and dihydroxyphenylglycine (Dpg) which
form together with (N-methyl)-leucine and asparagine the heptapeptide backbone of balhimycin.
Dpg is synthesized via a polyketide synthase mechanism (PKSIII) similar to that known from plant
chalcon/stilben synthases (1). For the ß-Ht synthesis three genes are essential which form an operon
(2): BpsD, an NRPS binds a tyrosine molecule which is then hydroxylated by the P450
monooxygenase OxyD. The perhydrolase Bhp is required for the release of ß-Ht. The amino acids
are linked by non-ribosomal peptide synthetases (NRPS) (3), and the aromatic side chains are
interconnected by P450 monooxygenases. Inactivation of the oxygenase genes revealed that the
enzymes act in a stepwise fashion in the sequence OxyB, OxyA and OxyC (4). BhaA, a
NADH/FAD-dependent halogenase catalyzes the chlorination of ß-Ht to form chloro-ßhydroxytyrosine (5).
The substrates of the oxygenases as well as of the halogenase are not free biosynthetic precursors,
but rather intermediates which are bound to the NRPS (2, 6, 7). The resulting cross-linked and
halogenated heptapeptide is then finally modified by methylation and glycosylation.
The non-producing mutants, defective in the supply of the non-proteinogenic amino acids, were used
for precursor-directed biosynthesis by feeding chemically synthesized alternative precursors. Thus
novel balhimycin derivatives were generated (8, 9). By “genome mining” new genes encoding
“tailoring” enzymes were identified which were used to construct recombinant pathways also leading
to the biosynthesis of hybrid products.
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RNA technologies in the battle against microbial infections
Volker Patzel and Stefan H.E. Kaufmann
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Numerous acquired and hereditary diseases are caused by aberrant cellular or microbial gene
expression. As a result of sequencing of the human genome and the genomes of various human
pathogens, researchers have gained access to a large number of genes with residual functions. For
functional validation, unknown genes can be specifically inhibited by antisense nucleic acids or
small interfering RNAs (siRNAs) and the consequences of the functional loss, i.e. the resulting
phenotypes, can be analysed. While antisense nucleic acids block the translation stoichiometrically
by docking on the mRNA, siRNAs induce a highly effective cellular mechanism which causes
catalytic destruction of several mRNA molecules by a single siRNA molecule. This mechanism,
called RNA interference (RNAi), is only intrinsic to eukaryotic cells. Consequently, only eukaryotic
target validation is pushed by RNAi whereas time-consuming conventional knock-out techniques or
the less efficient antisense strategies have to be applied for prokaryotic target validation. By use of
potent computational designed siRNAs1-3 and complementation of the prokaryotic repertoire with
eukaryotic components we succeeded in triggering gene silencing by siRNA in Gram-positive and
Gram-negative bacteria as well as in mycobacteria. Phenotypes induced by prokaryotic gene
silencing range from transient gene knock-down to persistent gene knock-out. This technology can
substitute for time- and cost-intensive conventional knock-out strategies to identify prokaryotic
genes associated with invasion, infection, virulence, toxicity, replication or resistance thereby
representing a versatile tool for validating and understanding prokaryotic gene function in vitro and
in vivo. This technique can be exploited for design of novel antiinfectives including reversion of
microbial resistance to current drugs.

References:
1. Patzel, V. In silico selection of active siRNA. Drug Discovery Today. In press.
2. Patzel, V., Rutz, S., Dietrich, I., Koberle, C., Scheffold, A., and Kaufmann, S.H.E. (2005). Design of
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Future Strategies for the Treatment of Infections with the Hepatitis C
Virus
Johan Neyts
Rega Institute for Medical Research, KULeuven, B-3000 Leuven
Worldwide over 170 million people are chronically infected with the hepatitis C virus and
hence at high risk to develop fatal liver disease. There is no vaccine available and the
standard therapy [(pegylated) interferon alfa plus ribavirin] is only effective in 50-60% of
patients and is, in addition, associated with important side-effects. The discovery of novel
antiviral strategies to selectively inhibit HCV replication has long been hindered by the lack
of convenient cell culture models for the propagation of HCV. This hurdle has been
overcome first with the establishment of the HCV replicon system in 1999 and, in 2005,
with the development of robust HCV cell culture models. In recent years also mouse models
have been elaborated that will be instrumental in assessing the in vivo efficacy of novel
drugs. The viral serine protease and the viral RNA dependent RNA polymerase have shown
to be excellent targets for selective anti-HCV therapy. Clinical studies with a limited number
of HCV protease and polymerase inhibitors resulted in encouraging results. However, and
not unexpected, both preclinical and clinical evidence suggests that the virus may become
rapidly resistant to such inhibitors. Combination therapy of drugs with different modes of
action and resistance profiles may thus be required. Alternative strategies, such as the
recently identified non-immunosuppressive cyclophylin-binding compounds that exhibit
potent anti-HCV activity, may prove important, in particular since such compounds have a
resistance profile that is very different from that of HCV protease or polymerase inhibitors.
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Antiviral Vaccines
Paul-Pierre Pastoret
Biotechnology and Biological Sciences Research Council, UK
World Organisation for Animal Health, Paris

There is at present, no broad spectrum antiviral available despite numerous attempts. The
only way to prevent or cure viral infections is still vaccination particularly in the Animal
Health sector.
The trend in veterinary vaccinology is to obtain so-called DIVA vaccines associated with
companion diagnostic tests to allow the differentiation between vaccinated or infected
animals in order to avoid undue mass destruction of animals. Several examples will be
given.
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Microbial management in aquaculture: the role of probiotics
O. Decamp, D.J.W. Moriarty
INVE BELGIE N.V. Baasrode, Belgium
Aquaculture is developing and intensifying in most regions of the world in response to the increasing
demand for aquatic food products. This intensification has led to an increased use and misuse of
drugs and chemicals in aquaculture, with resulting food safety concerns. Microbial products are seen
as, among other things, alternatives to the prophylactic use of chemicals. However, the presence of
poor quality probiotics in the market and the misunderstandings regarding their functions have given
rise to doubts about their efficacy.
As discussed in numerous scientific reviews, selected microbial strains can perform a range of
functions, from the control of pathogens, both in digestive system and environment, by direct
inhibition and competition for nutrients, to the stimulation of the immune system, an enhanced feed
utilization and the improvement of water quality.
The development of suitable probiotics requires empirical and fundamental research, full-scale trials,
and the development of appropriate monitoring tools and production under stringent quality control.
Here we report the development and evaluation for efficacy, cost/benefit and safety, of
commercialised mixtures of selected Bacillus strains that improve the health of shrimp or fish by
controlling pathogens and improving water & soil quality.
Regarding shrimp aquaculture, the application of these bacteria in association with suitable
tank/pond management led to marked benefit to the farmer (faster growth rate, higher survival,
improved food conversion rate). Data were collected with Litopenaeus stylirostris, L. vannamei and
Penaeus monodon in Asia, the Pacific region and Latin America.
Regarding fish, studies indicate improved survival, reduced Vibrio concentrations in the larval
rearing tanks, and faster growth rate, both in hatcheries and grow-out. With the highest volume and
value found in Asian and European marine aquaculture, we investigated the benefit of selected
Bacillus strains in larviculture and/or ongrowing of gilthead seabream Sparus aurata (in Greece),
Japanese flounder Paralichthys olivaceus, southern flounder P. lethostigma, Senegalese sole Solea
senegalensis, and turbot Scophthalmus maximus (in China).
The mode of delivery should also be easily applicable for the farmers. Applying probiotics as a top
dressing at the farm is not practical when dealing with large aquaculture operations. The
characteristics of Bacillus spores permit a different mode of delivery, viz.: by incorporating the
spores in the feed at the feed mill. In house experiments showed that up to 90% of the selected
Bacillus spores were recovered following top coating with oil, and the concentration of viable spores
remained above the specifications over a period of 6 months when the coated pellets were stored at
temperature ranging from -4°C to +30°C in the dark.
These results show that the addition of selected strains of Bacillus has the potential to improve
aquatic animal production. The benefits are likely to be due to a combination of functions performed
by the selected strains. The results from ongoing tests in Europe, Asia and Latin America will
provide additional information on the mode of action of these strains. In any case, probiotics are only
effective and cost-beneficial when they are properly applied together with suitable farm
management.
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Phage Therapy revisited
Mario Vaneechoutte,
Laboratorium Bacteriologie & Virologie, UZ Gent
Bacterial viruses, better known as bacteriophages or briefly phages, are one possibility to treat some of the
several bacterial infections which still cause problems, despite the availability of antibiotics. Phages have
been used in the western countries during 1920-1940 until the advent of antibiotics which were easier to
produce, to market and to apply, also because of their broad range. Currently, the narrow host range of most
phages, although being a continuing drawback for their generalized applicability, is reappreciated for its
advantages, like not disturbing the commensal microflora and not eliciting cross resistance as is the case for
antibiotics. For therapeutic use lytic phages are preferred, since these are able to kill more than 99% of
bacterial cells in a population and since they confer a minimal risk of lateral gene transfer between bacteria,
unlike lysogenic phages.
Safety. Several theoretical considerations predict that phages are safe for human use. Phages have no tropism
towards eukaryotic cells and cannot replicate within them. Also indicative for their safety is the lack of phage
sequences from the fully sequenced human genome, which however contains a large proportion of e.g.
retroviral sequences. Empirically the safety has been assessed in the past century, during which phages have
been applied in high doses, orally, topically and intravenously to animals and to hundreds of thousands of
individuals, including children, without the report of adverse outcomes. Recently, Western safety studies,
have reported no adverse effects after oral intake of E. coli T4-phage. Interestingly, phages are intravenously
injected in some Western laboratories since 30 years in order to assess the immunocompetence of patients.
Safety is clearly not an issue, one would conclude.
Efficacy. With regard to clinical efficacy of phages, their prolonged use in Eastern Europe in itself is
indicative for their therapeutic potential when antibiotics are difficult to obtain, and several well-controlled
animal studies indicate strong antibacterial phage activity in vivo. Unfortunately, the former studies in Eastern
Europe were not carried out according to current standards and most information concerns case reports. Even
in Belgium two patients already have been treated successfully with phages in 1999. In general, due to
increasing antimicrobial resistance of several important pathogenic bacteria, we are now faced with the same
situation of lack of appropriate antibiotics in more and more instances and in these cases phages may be our
last resort and save lives. One drawback of phages is their narrow host range which prevents that they cannot
be used blindly, as is the case for broad spectrum antibiotics and combinations thereof. Therefore phages
probably will remain of little use in first line medicine and emergency medicine – although some (e.g. S.
aureus phages) could be added to antibiotic therapy. However, phages may offer a valuable alternative in the
treatment of chronic infections with opportunistic but multiresistant pathogens, as P. aeruginosa and S.
aureus in burn wounds, in otitis media and in lung infection in cystic fibrosis patients. Here, our means for
antibiotic treatment are often exhausted anyway.
Problems. Some bacterial species (e.g. Neisseria spp.) or some strains of some bacterial species (e.g. some
Pseudomonas aeruginosa strains) exist for which no phages are currently known, although on the other hand
the environment as the source of phages seems to be inexhaustible. This means that also phage therapy can
cause a shift towards phage resistent bacteria, and therefore combination therapy with antibiotics may be
considered in some pathologies. On the other hand, it has been shown that some E. coli bacteria could only
acquire resistance to phages by losing their virulence characteristics. It is also to be studied inhowfar phages
can attack bacteria with altered metabolism and surface markers in biofilms, of which it is now realized that
they are responsible for chronic infections like those seen in the lungs of cystic fibrosis patients, in bacterial
vaginosis, in chronic middle ear infection and catheter infection. On the other hand, some phages may be
well-equipped to invade biofilms since phages equipped with external enzymes for the degradation of
capsular polysaccharide exist, enabling them to reach the cell wall surface of bacteria.
Regulatory issues. Phages remain largely unused as a source of antibiotic treatment because they come from
the former Soviet Union, therefore being dismissed as the result of poor science and poor medicine. It may be
time for Western scientists and doctors to learn that Western chauvinism is not synonymous for sound
scientific skepticism, such that phage therapy can take its rightful place in the ongoing war against bacterial
pathogens. Indeed, the major obstacle for application of phages is not the lack of phages or the lack of proof
of their safety and efficacy; it is our distrust for phages reflected in regulatory restrictions tailored towards the
medical use of inert anorganic molecules, such that phage application simply is impossible. This problem of
regulatory issues is the basic obstacle for the use of phage therapy, dealt with in the poster session.
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Combating antimicrobial resistance: challenges and strategies"
Herman Goossens, Department of Genetics, UA, Belgium
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Porcine respiratory coronavirus synergizes with bacterial lipoteichoic acid
in the induction of respiratory disease in pigs
K. Atanasova, F. Barbé, S. Van Gucht, K. Van Reeth
Laboratory of Virology, Faculty of Veterinary Medicine, Ghent University,
Salisburylaan 133, B-9820 Merelbeke, Belgium
Porcine respiratory coronavirus (PRCV) replicates extensively in lung epithelial cells and induces no or mild
disease on its own, but it may play a role in multifactorial respiratory disease in pigs. We have previously
demonstrated that PRCV sensitizes the lungs for production of proinflammatory cytokines and clinical signs
upon exposure to lipopolysaccharides (LPS) from Gram-negative bacteria. The production of tumour necrosis
factor-α (TNF-α) in particular was tightly associated with disease.
Lipoteichoic acids (LTA) are cell-wall components of Gram-positive bacteria and have similar biological
effects as LPS. Both LTA and LPS are released in the lungs of pigs during bacterial infections and they are
present in high concentrations in organic dust in swine confinement units.
The present study aimed to investigate whether PRCV synergizes with LTA in the induction of respiratory
disease and cytokines, as it does with LPS.
Eight three-week-old caesarean-derived colostrum-deprived piglets were inoculated intratracheally with PRCV
(107 TCID50 per pig) followed 24 hours later by LTA (200 µg/kg body weight). Control pigs were inoculated
with phosphate-buffered saline (PBS, n=2), PRCV only (n=8) or LTA only (n=8). All pigs were monitored
clinically and euthanized between 3 and 48 hours post inoculation (PI) with LTA or at corresponding times
post inoculation with PRCV. The right and left lung halves were used for bronchoalveolar lavage (BAL) or
virus titration respectively. Three different parameters were compared between the groups: 1) mean clinical
scores, calculated at the times of euthanasia, 2) total cell numbers and percentages of neutrophils in BAL
fluids, 3) titres of TNF-α, interleukin-1 (IL-1) and interleukin-6 (IL-6) in BAL-fluids, determined by bioassays.
Pigs inoculated with PBS showed no clinical signs and had negligible neutrophil percentages and cytokine
levels in BAL fluids. PRCV was isolated from the lungs of all virus-inoculated pigs, but not from pigs
inoculated with LTA only or PBS. Virus titres did not differ between the virus-inoculated groups.
Figure 1 compares the three parameters among the principal groups at sequential times post inoculation with
LTA or corresponding times PI with PRCV only. Only the clinical signs were significantly enhanced in the
PRCV-LTA group compared to the singly inoculated groups. Cytokine profiles in the PRCV-LTA inoculated
pigs resembled a combination of the effects of both single inoculations, and there was no obvious synergistic
effect.
We have demonstrated a clear synergy between PRCV and LTA in the induction of respiratory disease, which
was very similar to the clinical synergy between PRCV and LPS. Clinical signs were very transient under the
present experimental conditions, but they may last longer if pigs are continuously exposed to low levels of
bacterial toxins as occurs in the field. The other parameters tested here do not appear to play a role in the
induction of respiratory disease, and the exact mechanisms of disease remain unclear.
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Inflammatory parameters during a swine influenza virus infection
Barbé Filip, Van Reeth Kristien
Laboratory of Virology, Faculty of Veterinary Medicine, Ghent University,
Salisburylaan 133, 9820 Merelbeke, Belgium
Swine influenza virus (SIV) causes an acute respiratory infection in pigs. In previous experimental
studies, we found highly significant correlations between the clinical signs and the levels of
interferon-α (IFN-α), interleukin-6 (IL-6) and tumour necrosis factor-α (TNF-α) in the lungs. The
present study aimed to examine whether additional cytokines (IFN-γ, IL-12 and IL-18) and acute
phase proteins (APPs: C-reactive protein (CRP), lipopolysaccharide binding protein (LBP) and
haptoglobin (HG)) might also contribute to the pathogenesis of SIV.
Sixteen 3-week-old caesarean-derived colostrum-deprived piglets were inoculated intratracheally
with 107,5 EID50 H1N1 SIV, monitored for clinical signs, and euthanised at 24, 30, 48, 72 or 120
hours post inoculation (h PI). Two pigs served as uninoculated controls. Samples from the left and
right lung were used for virus titrations and for bronchoalveolar lavage (BAL) respectively. BAL
fluids were used to determine % neutrophil infiltration, levels of all cytokines mentioned (ELISA or
bioassay) and APPs mentioned (ELISA). Most cytokines and all APPs were also measured in serum.
All parameters, except LBP in serum, were undetectable or very low in control pigs. Clinical signs,
virus titres and % neutrophils in BAL peaked at 24 and 30 h PI. This peak coincided with maximal
levels of IFN-α, IL-6 and TNF-α. (Fig. 1A). IL-12 and IFN-γ in BAL followed a similar pattern.
Serum concentrations of these cytokines were at least 6 times lower than those in BAL. IL-18 levels
in both serum and BAL did not show a significant increase and were highly variable (Fig. 1B). All 3
APPs were found at higher levels in serum than in BAL. Concentrations of CRP and HG in both
compartments and LBP in BAL showed an increase post inoculation with SIV, but they peaked only
at 48 h PI (Fig. 1C).
Apart from IFN-α, IL-6 and TNF-α, cytokines like IL-12 and IFN-γ may also contribute to the
symptoms and pathology of a SIV infection. APPs are probably much less important, because they
peak later than the clinical signs or cytokines. Our data support the viewpoint that cytokines are
produced locally in the lung during a SIV infection and that diffusion of cytokines from the lung to
the circulation is limited. The reverse situation appears to occur with APPs like CRP and HG for
which peak concentrations in the circulation are higher than in BAL.
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First report in Belgium of a travel associated ciprofloxacin-resistant Salmonella
enterica serovar Kentucky producing concomitantly a CTX-M-1 beta-lactamase
S. Bertrand1, S. Place2, O. Denis2, M. Vrints1, F.-X. Weill3, B. Doublet4, A. Cloeckaert4, M.
Struelens2 and J.-M. Collard1
1

National Reference Centre for Salmonella and Shigella, Bacteriology division, Scientific Institute, Brussels, Belgium
2
Hôpital Erasme, Microbiologie, Brussels, Belgium,
3
Centre National de Référence des Salmonella, Unité de Biodiversité des Bactéries Pathogènes Emergentes, Institut Pasteur, Paris,
France,
4
Unité BioAgresseurs, Santé et Environnement, Institut National de la Recherche Agronomique, 37380 Nouzilly, France

In September 2005, a 77-year-old healthy man on cruise along the North Africa coast, developed febrile diarrhoea
a few hours after a meal (chicken couscous and dates) taken in a small restaurant at the Libyan coast.
Consequently, he was admitted for 48h in a hospital in Cairo (Egypt) and treated with intravenous mezlocillin
followed by cotrimoxazole given orally for few more days whereby he slowly recovered.
Two weeks after his return to Belgium, he again presented a febrile diarrhoea and arthritis of the wrist. After
examination of his stool, the Clostridium difficile stool toxin test was positive and Salmonella Kentucky was
detected. The Salmonella isolate was susceptible to trimethoprim + sulfamethoxazole (cotrimoxazole), but resistant
to ampicillin, tetracycline, streptomycin, sulphonamide, and ciprofloxacin (full resistance) with the standard disk
diffusion susceptibility method. In order to identify the mutations responsible for ciprofloxacin resistance, the
QRDR of gyrA, gyrB, parC and parE were amplified and sequenced. Two substitutions, Ser83-to-Phe
(TCC→TTC) and Asp87-to-Asn (GAC→AAC) were identified only at the GyrA protein level what is enough to
confer a full resistance to fluoroquinolones. As ambulatory treatment, the patient received a bid for cotrimoxazole
(TMP 160, SMX 800mg) and metronidazole (500mg, three times daily (tid)) given orally for 10 days.
After one week of drug discontinuation, diarrhoea and arthritis reappeared. The new stool culture was again
positive for Salmonella Kentucky. In addition to the profile of the first isolate, this strain presented a resistance to
cotrimoxazole and cephalosporin of third generation (MIC>256) but was still sensitive to carbapenem. In order to
determine the nature of produced β-lactamases provoking the cephalosporin resistance, PCR amplifications specific
for β-lactamase genes of the TEM, SHV and CTX families were performed. Only the CTX-M consensus PCR
assay gave the expected PCR fragment (545 pb) Sequence analysis of the PCR product revealed 100% identity
with the blaCTX-M-1 sequence (GeneBank accession number: AM003904). The Clostridium difficile toxin test was
again positive for the second stool culture. As diarrhoea persisted, the patient was this time admitted for
intravenous treatment with meropenem (1g tid for 5 days) combined with oral vancomycin (250 mg tid for 10 d).
Although the stool cultures performed during the hospitalization remained positive for Clostridium difficile toxin,
the diarrhoea disappeared but abdominal pain persisted. Therefore, a colonoscopy was performed which showed
non specific rectal ulcerations. Abdominal pain was resolved with mesalazine enemas treatment.
To determine the genetic relatedness between the two consecutive Salmonella Kentucky isolates, a XbaI pulsed
field gel electrophoresis analysis (PFGE) was performed. Two similar profiles differing by only one band of
approximately 70kb (probably due to the presence of a large plasmid) were observed.
Non-typhoid Salmonella infections commonly cause self-limiting gastroenteritis, but more severe infections
including bacteraemia and meningitis have also been reported. Antibiotic treatment is not required for
straightforward Salmonella gastroenteritis but becomes essential to treat invasive salmonellosis. Fluoroquinolones
are the drugs of choice for an invasive extraintestinal infection in adults whereas extended-spectrum
cephalosporins (ESC) are preferentially used to treat salmonellosis in children. Although cotrimoxazole was still
recommended as alternative treatment, the level of resistance is so that it should be now avoided. Resistances to
both ciprofloxacin and cephalosporin of third generation were very occasionally found in nontyphoidal Salmonella
enterica isolates but only in few serovars such as Typhimurium, Choleraesuis, Schwarzengrund, and in Kentucky
as described in this report. Such strains combining resistances to first line antibiotic treatments constitute a major
concern for human medicine, since they could disseminate on a large scale and jeopardize classical antibiotic
therapy in patients at risk.
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Type III secretion (T3S) systems are used by numerous Gram-negative pathogenic bacteria to inject
virulence proteins into animal and plant host cells. The core of the T3S apparatus, known as the needle
complex, is composed of a basal body transversing both bacterial membranes and a needle protruding
above the bacterial surface. In Shigella flexneri, IpaD is required to inhibit the activity of the T3S
apparatus prior to contact of bacteria with host and has been proposed to assist translocation of bacterial
proteins into host cells. We investigated the localization of IpaD by electron microscopy analysis of
crosslinked bacteria and mildly purified needle complexes. This analysis revealed the presence of a
distinct density at the needle tip. A combination of single particle analysis, immuno-labeling and
biochemical analysis, demonstrated that IpaD forms part of the structure at the needle tip. Anti-IpaD
antibodies were shown to block entry of bacteria into epithelial cells.

27

The A5 gene of Alcelaphine Herpesvirus 1 encodes a functional G proteincoupled receptor that is non essential for the induction of malignant
catarrhal fever in rabbits
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The γ-Herpesvirus Alcelaphine Herpesvirus 1 (AlHV-1) is the causative agent of a lymphoproliferative
and degenerative disease of domestic and wild ruminants known as wildebeest-associated malignant
catarrhal fever (WA-MCF). AlHV-1 replicates in blue wildebeest (Connochaetes taurinus) without
causing apparent disease, but when MCF-susceptible species (including rabbit) become infected they
develop MCF, which is usually fatal.
The complete genome sequence of the C500 strain of AlHV-1 revealed the existence of an open reading
frame (ORF), named A5, predicted to encode a seven transmembrane G protein-coupled receptor
(GPCR). A5 is homolog of Epstein Barr virus (EBV) BILF1, recently described as a constitutively
active receptor, capable of modulate the transcription of reporter genes under the control of cAMP
responsive element (CRE) or nuclear factor of κB cells (NFκB) elements, via αi-type G-proteins (Gαiproteins). The extensively studied viral GPCR ORF74 of the Human Herpesvirus 8 (HHV-8) has also
been shown able to modulate CRE- and NFκB-mediated transcriptions. And the importance of this
constitutively activated viral chemokine receptor in the Kaposi’s Sarcoma (KS) pathogenesis has been
highlighted by its ability to induce KS-like tumor in transgenic mice.
Therefore, given the importance of virally-encoded GPCRs in viral infections, we investigated the role
of the AlHV-1 A5 gene in the pathogenesis of the WA-MCF. We determined that the expression
product of A5 (pA5) is a functional membrane receptor displaying a constitutive activity of Gαiproteins. Moreover, we observed that pA5 is able to inhibit a forskolin-activated CRE pathway in a Gαidependent way. Finally, using the genome of the C500 strain cloned as a bacterial artificial chromosome
(BAC), we produced an A5 null mutant and its corresponding revertant strains. When injected in
rabbits, these recombinant strains induced MCF as the wild type C500 strain. We therefore concluded
that this gene is not essential for the development of WA-MCF in vivo in rabbits.
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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 TCS), resulting in the induction of comX encoding σX. This alternative
sigma factor is the central regulator of competence since it positively regulates 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 identified in silico upstream of all operons containing essential
late genes. In order to investigate the functionality of comX and the extent of the comX regulon, comX was
overexpressed, deleted, and its expression was monitored using promoter – luciferase gene fusions.
In order to monitor the functionality of ComX, we constructed a fusion between PcomGA, a promoter
controlling a large operon including essential late genes, and the luxAB reporter genes. The fusion was stably
integrated in monocopy into the chromosome of S. thermophilus. The comX gene was constitutively
overexpressed (> 50 fold) in this genetic background and luciferase activity was monitored during growth.
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,
microarrays experiments were performed. Most of the essential late genes were induced but the expression of
key genes, such as recA, pilD or comEA, remains unchanged. This suggests that constitutive overexpression is
not the most appropriate approach to study the comX regulon and a controlled expression of comX with an
inducible system would be more appropriate (under construction).
Another key aspect is the induction 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 small peptide was a candidate for competence induction in S. thermophilus. Unfortunately, the addition
of this peptide in the growth medium was unable to activate neither the PcomX-luxAB fusion nor the
PcomGA-luxAB fusion. Lastly, it was recently shown that competence in S. pneumoniae could be a DNA
repair system replacing the SOS LexA-mediated response induced by mytomycin C for instance. We show
that the PcomGA-luxAB fusion was induced by mytomycin C but not the PcomX-luxAB fusion, suggesting a
post-transcriptional control of the comX gene or its product. In order to identify the genes potentially involved
in the control of comX we are currently setting up a trasposon mutagenesis system using a β-galactosidase
reporter system.
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Isolation and characterization of linuron degrading consortia from linuron
treated agricultural soils
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B-3001 Heverlee, Belgium.
Phenyl urea herbicides are among the most widely used herbicides in agriculture, resulting in important
contamination of both surface water and groundwater. In this study we tried to isolate new linuron
degrading bacteria and investigated whether complete linuron mineralization is commonly performed by
a consortium or rather by a single primary degrader.
Enrichment experiments with linuron were set up starting from two agricultural soils which had been
treated previously with linuron and other pesticides. Subcultures fed with the metabolites 3,4dichloroaniline (3,4-DCA) and N,O-dimethylhydroxylamine (N,O-DMHA) were set up from the linuron
fed enrichment cultures.
16S rDNA PCR-DGGE showed that the linuron degrading communities enriched from the two soils
were different and were both complex in composition. The enrichment cultures were able to mineralize
linuron efficiently as shown by 14C-labeled linuron mineralization experiments.
One linuron mineralizing strain was isolated from soil DKE. Additionally we found three unique 3,4DCA degraders in this soil (based on BOX-PCR). From soil BEH we retrieved four unique linuron
degrading strains, of which three are able to mineralize linuron completely. In this soil one unique 3,4DCA degrading strain was found. In both soils we found Hyphomicrobia which are known for their
N,O-DMHA degrading capabilities (Dejonghe et al., 2003). Variovorax spp. specific FISH revealed that
several isolates belonged to this genus. These results show that Variovorax spp. are important linuron
degrading bacteria in soil and that complex environmental pollutants such as linuron are metabolized by
a consortium rather than by a single pollutant mineralizing strain.
* E-mail: philip.breugelmans@biw.kuleuven.be; Fax: +3216321412
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New strategy in the purification of full length RNA-free Hepatitis B Core
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The use of non-infectious viral-like particles (VLP) as carriers of foreign epitopes is an attractive
approach to enhance the immune response against these antigens. Foreign sequences are inserted on the
surface of VLPs and multiple copies of these sequences are accessible for interaction with immune cells.
One of the most explored VLP, inducing a strong humoral and cellular immune response, is the
Hepatitis B core particle.
Dimer clustering of two HBc monomers produces spikes on the surface of the capsid. The loop
region located on top of these spikes is the major target of the humoral response and is therefore of
particular relevance for vaccine development. The C-terminal tail (residues 150-183) of the HBc protein
contains protamine-like clusters which bind viral nucleic acids. These nucleic acid contaminants were
proposed to contribute to the immunogenicity of the particle by acting as endogenous adjuvants.
However they often complicate the characterisation and the formulation of the vaccine and diminish
their value. The C-terminal segment is not required for particle formation and can be deleted or replaced
by foreign epitopes, although the protamine-like domain is crucial to stabilize the capsids. However, we
and others recently showed that these protamine-like domains guide capsid binding to host cells by
interaction with membrane heparan sulphate proteoglycans, which are present on the surfaces of B-cells,
macrophages and dendritic cells. It is an enigma whether this interaction contributes to the
immunogenicity of core particles.
To determine the contribution of the C-terminal domain, as well as any encapsidated RNA, to the
immunogenicity of nucleocapsids, we have developed novel methods for the production and purification
of complete recombinant HBc particles and complete recombinant hybrid forms using E. coli. The
generated particles contain the complete C-terminal protamine-like domain yielding a correctly folded
and assembled core particle as shown by electron microscopy. Additionally our optimised purification
strategy yields RNA free core particles thus preventing aspecific binding responses. We expect that our
novel technology is directly relevant for any application requiring the purification of virus-like particles
to a high standard.
The immunological potential of the recombinant particle as an epitope carrier is currently under
evaluation. Therefore we administered the purified particles intraperitoneally as well as orally in mice
without making use of any adjuvant. Preliminary results are very promissing.
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Novel type of bacterial lysozyme inhibitor contributes to lysozyme resistance
in Salmonella Enteritidis
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Introduction
Although lysozymes have since long been the subject of intense study, the first proteinaceous lysozyme inhibitor
(Ivy) was only recently discovered in Escherichia coli (Monchois et al., 2001). In view of the widespread
occurrence of lysozymes and their role in defensive or offensive bactericidal systems in organisms, a role for
bacterial lysozyme inhibitors to counter these potentially lethal enzyme attacks seems likely. However,
homologous sequences of the ivy gene are not as widespread in different bacteria as expected from their speculated
function. Here, we report the identification of a novel type of periplasmic proteinaceous lysozyme inhibitor,
unrelated to Ivy, in Salmonella Enteritidis and we demonstrate that this inhibitor (Sil) contributes to lysozyme
resistance in these bacteria.
Material and methods
Purification of Lysozyme-inhibiting protein from periplasmic extract of S. Enteritidis
A periplasmic cell extract was isolated from stationary S. Enteritidis ATCC 13076 cells (21 h, 37 °C, Luria
Bertani) by a cold osmotic shock (Callewaert et al., 2005) and bacterial lysozyme inhibitors were isolated from
this extract by affinity chromatography (on an ÄKTA-FPLC), using immobilized Hen Egg White Lysozyme
(HEWL) as a ligand. Lysozyme inhibitory activity was measured as residual lysozyme activity in a turbidity assay
using Micrococcus lysodeikticus as a substrate.
Sensitivity of S. Enteritidis to lysozyme in the presence of lactoferrin
Late exponentional phase cultures of a sil knock out, sil overexpression and the wildtype S. Enteritidis, were
resuspended in Tris-HCl buffer (10 mM; pH 7.0) without and with lactoferrin (3 mg/ml) and/or HEWL (100
µg/ml). Samples were plated on LB agar plates to determine the degree of inactivation.
Results and discussion
A periplasmic protein extract of S. Enteritidis was loaded on a HEWL-affinity column and subsequent elution of
bound proteins resulted in a protein fraction, consisting of a single protein with lysozyme inhibitory activity.
Tandem mass spectrometry allowed further identification of this protein as SEN1802
(www.sanger.ac.uk/Projects/Microbes/). Because of its lysozyme inhibitory activity, this protein was renamed as
Sil (Salmonella inhibitor of lysozyme). A sil knock out and a sil overexpression strain together with the wildtype
S. Enteritidis were used to evaluate the influence of Sil on the lysozyme sensitivity of S. Enteritidis in the presence
of lactoferrin. Lactoferrin, as a part of the innate immune system of animals, is known to sensitise gram-negative
bacteria to lysozyme by assisting their penetration through the outer membrane. All strains survived the described
treatments very well, except for the S. Enteritidis sil knock out strain in the presence of both lactoferrin and
lysozyme (almost 15-fold inactivation). Thereby, we found Sil provides some protection against lysozyme when
the outer membrane of S. Enteritidis is permeabilised by lactoferrin, suggesting a possible role for lysozyme
inhibitors as virulence factors or colonisation factors of vertebrate hosts. Further investigation of this possible
function may not only improve our understanding of bacteria-host interactions, but also lead to the development of
a new generation antibacterial drugs that antagonize this lysozyme inhibition.
References
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The Podoviridae genus of phiKMV-like bacteriophages shows
therapeutic potential towards Pseudomonas aeruginosa infections
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Introduction
Antibiotic-resistance associated with Pseudomonas aeruginosa infections causes great concern in
medical wings (e.g. burn units). Also, infection of this multi-drug resistant opportunistic pathogen is the
direct cause for the 50 % mortality rate in cystic fibrosis patients1.
In the search for new treatments, the concept of phage therapy (using lytic phages to infect and
destroy their bacterial host) presents an attractive though controversial alternative. Due to problems of
transduction, gene inactivation and toxicity associated with tempered phages, only well characterized
lytic phages may someday be accepted in Western therapeutic settings. Also, to prevent bacterial
resistance and given the specificity of many phages, a large and diverse collection of phages is
required2. In this scope, our research focuses on the isolation, sequencing and proteome analysis of lytic
phages and their infectivity characteristics towards P. aeruginosa.
Results & Discussion
Bacteriophages phiKMV, LKD16 and LKA1 were isolated from different waterEM of LKA1. Bar = 50 nm
samples and morphologically classified as Podoviridae. After their selection, genome
analysis of phiKMV (42,509 bp) and more recently, LKD16 (43,200 bp) and LKA1
(41,593 bp) revealed that these phages have linear dsDNA genomes with relatively
long direct terminal repeats3,4.
Based on the genome analyses, the three phages can clearly be regarded as
different, though strongly related phages. LKD16 is closely related to phiKMV and
shows high similarity in 90% of its predicted open reading frames, although infection
characteristics (e.g. phage adsorption) differ4.
Phage LKA1 has no DNA homology to either phage, although similarity in 45% of its gene products is
observed and overall genome organization is conserved among the three phages. Though similar in
organization to the T7-like Podoviridae, The phiKMV-like phages carry an RNA polymerase gene
adjacent to the region encoding the structural proteins, (as determined by mass spectrometry4,5) and lack
conserved phage promoters, suggesting major differences in the transcription scheme compared to the
T7-like phages and have hence been submitted to ICTV as an independent genus.
The phiKMV-like phages seem to be well suited for application in phage therapy. They are strictly
lytic, with a short generation time (25-45 min) and a burst size of >55 newly released phages for each
lysed P. aeruginosa cell. Also, no potentially toxic gene products were detected during the genome
analysis. Detailed screening of these phages shows that 45% of clinical and environmental isolates of P.
aeruginosa6 are lysed by a combination of phiKMV, LKD16 and LKA1.

Conclusion
These analyses show that phiKMV-like phages are suitable candidates for phage therapy
purposes, though limited to a phage cocktail approach. Therefore, this library of phages will be
extended in the future to ascertain their therapeutic potential in a broader scope.
(1) Stover, C.K. et al. (2000). Nature 406, 959-964.
(4) Ceyssens, P.J. et al. (2006). J. Bacteriol. 188,
6924-6931.
(2) Stone, R. (2002). Science 298, 728-731.
(5) Lavigne et al., (2006) Microbiology SGM, 152,
529-534
(3) Lavigne, R. et al. (2003). Virology 312, 49-59.
(6) Pirnay, J.P. et al. (2002). Environ. Microbiol., 4,
898-911.
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Rob.Lavigne@biw.kuleuven.be and Kirsten.Hertveldt@biw.kuleuven.be hold postdoctoral fellowships of the FWO,
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Bacteriophages were co-discovered during the mid-1910s by Twort and D’Herelle. From the onset,
D’herelle proposed the utilization of bacteriophages as therapeutic agents for the treatment of bacterial
infections. Nonetheless, early phage-therapy experiments were largely inconclusive, primarily due to the
limited knowledge of phage-bacterial host specificity, understanding of the lytic cycle of the phage and
production systems. Phage therapy was soon abandoned following the discovery of the antibiotics.
Renewed interest in the Western World followed the wide emergency of multi-drug resistant pathogens
during the 1990s’ and the absence of novel antimicrobial compounds. Phage therapy has remained
throughout the years as a therapeutic option in the former Soviet Union. Since the recent re-newed
interest in phage therapy, various phage candidates have been developed for the treatment of
Escherichia coli, Staphylococcus aureus, Vibrio. cholerae, Bacillus anthracis and Listeria
monocytogenes, infections to mention a few. Here we are interested in identifying new
mycobacteriophages (phages specific to mycobacterial organisms) with potential therapeutic
applications targeted specifically for the treatment of pulmonary tuberculosis caused by M. tuberculosis.
The identification of candidate phages will also allow for the identification of the phage lytic enzymes,
which also have a potential therapeutic application.
We have screened environmental samples for the presence of mycobacteriophages. Over 60 potential
phage candidates have been isolated on the surrogate mycobacterial species M. smegmatis, a nonpathogenic mycobacterium. The 12 most lytic phages were isolated, sub-cultured and tested for lytic
activity against a representative panel of other mycobacterial species (M. abscessus, M. kansasii, M.
avium, M. scrofulaceum, M. intracellulare, M. xenopi and M. marinum) while evaluation against M.
tuberculosis and M. ulcerans (Buruli’s ulcer) are in progress. The lytic cycle of the phages has been
evaluated in M. smegmatis. Of primary interest is the identification of mycobacteriophages capable of
complete lysis, that is, the sterilization of M. smegmatis in vitro cultures. In this respect the growth
curve of the host mycobacteria, the phage titre produced and bacillary survival rate has been evaluated.
The temporal steps of the phage lytic cycle is also under investigation. Selection of a
mycobacteriophage with potential therapeutic applications would allow for genetic modification and
generation of an optimal phage for therapeutic applications.
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Biofilm formation by Propionibacterium acnes is associated with increased
resistance against antimicrobial agents and increased production of putative
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Propionibacterium acnes plays an important role in the pathogenesis of acne vulgaris, a common
disorder of the pilosebaceous follicles. Recently it was suggested that P. acnes cells residing within the
follicles grow as a biofilm. In the present study we evaluated the biofilm-forming ability of four P. acnes
strains in a microtiter plate model. We also evaluated the resistance of biofilm-grown P. acnes towards
antimicrobial agents commonly used in the treatment of acne as well as the production of putative
virulence factors.
Our results indicate that P. acnes can form biofilms in vitro. The results also show that sessile P. acnes
cells are much more resistant to all antimicrobial agents tested (including erythromycin, clindamycin
and benzoyl peroxide) than planktonic cells. This could help explain the frequent failure of
antimicrobial therapy in the treatment of acne. As a consequence of this, it seems appropriate to test the
efficacy of new antimicrobial agents or combinations of agents not only on planktonic P. acnes cells but
also on sessile cells. We also noticed a drastically increased lipase activity of supernatant from sessile
cells compared to that from planktonic cells. As lipase activity contributes to irritation and
inflammation, the formation of P. acnes biofilms in vivo may be an important trigger for the
inflammation often seen in acne. Our experiments also demonstrated increased production of the
quorum sensing molecule autoinducer-2 (AI-2) in biofilms. The exact significance of this increased AI2 production in P. acnes biofilms is not clear, but it may very well contribute to an increase in the
expression of particular virulence genes, again contributing to the pathogenesis of acne. Further in vivo
studies will be required to determine whether P. acnes forms biofilms in human pilosebaceous follicles.
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In this project, the aerobic spore-forming bacterial flora in raw milk of two types of dairy farming are
examined. Comparison of these two managements may reveal operational aspects that affect the
introduction of aerobic spore-forming bacteria in raw milk.
Raw milk samples were collected at 5 organic and 5 conventional dairy farms during a summer and a
winter campaign. The samples were heated at 80°C for 10 minutes, 500 µl plated on BHI before and
after chemical extraction of the milk components and incubated for 72 h at 20, 37 and 55°C. Different
isolates were selected based on colony morphology. Potential harmful enzymatic activities (lipolysis,
proteolysis) of the isolates were demonstrated on differential media. Isolates were preliminary identified
through analysis of their fatty acid composition (FAME), followed by 16S-rDNA-analysis of isolates
selected based on the FAME-dendrogram.
Generally, the spore-forming bacteria were more abundant at conventional dairy farms. A striking
difference in the occurrence of thermotrophic isolates was observed between organic (21.5%) and
conventional dairy farms (38%). Furthermore, some clusters according to the fatty acid grouping were
specific for the conventional dairy farms, while others were composed of isolates from both operational
managements.
The difference of operational management is translated in a different aerobic spore-forming bacterial
flora in the produced raw milk.
One of the explanations for the observed differences between the spore-forming communities in organic
versus conventional dairy farms may be the composition of the feed. Indeed, while conventional dairy
farmers use cattle feeds e.g. concentrate, prepared from imported agricultural (waste) products, organic
farmers feed locally cultivated crops.
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PRRS virus-infected alveolar macrophages contain no detectable levels of
viral proteins in their plasma membrane and are protected against antibodydependent, complement-mediated cell lysis.
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Porcine reproductive and respiratory syndrome virus (PRRSV) is a single stranded positive RNA virus
that replicates in a population of well-differentiated macrophages. The virus is classified into the family
of Arteriviridae, order Nidovirales. PRRSV infection can cause reproductive problems in sows and
boars, and respiratory disorders in piglets.
Following PRRSV infection, both cellular and humoral immune mechanisms are induced, mostly
resulting in clearance of the virus. However, virus elimination occurs ineffectively, since prolonged
viremia and persistence of the virus for several weeks to several months can be observed. The reason for
this ineffective virus elimination is not fully understood. For many enveloped viruses, newly
synthesized viral proteins are incorporated in the plasma membrane rendering infected cells visible for
antibody-dependent immunity. Absence of viral proteins in the plasma membrane of infected cells
represents a possible strategy to prevent recognition by virus-specific antibodies and consequent cell
lysis by either the classical complement pathway or antibody-dependent, cell-mediated cytotoxicity.
Until now, it was not investigated if viral proteins are incorporated in the plasma membrane of PRRSVinfected macrophages.
In this study, viral proteins were not detected in the plasma membrane of in vitro infected macrophages,
using confocal microscopy and flow cytometry. Subsequently, sensitivity of PRRSV-infected
macrophages towards antibody-dependent, complement-mediated cell lysis (ADCML) was determined
with an ADCML assay. In this assay, PRRSV-infected macrophages were incubated with PRRSVspecific antibodies, followed by incubation with porcine complement. PRRSV-infected cells were not
killed in the assay, showing that in vitro PRRSV-infected macrophages are protected against ADCML.
Similarly, in vivo PRRSV-infected macrophages contained no viral proteins in the plasma membrane
and were not sensitive to antibody-dependent, complement-mediated cell lysis. Together, our data show
that in PRRSV-infected macrophages viral proteins are not incorporated in the plasma membrane, which
makes infected cells invisible for PRRSV-specific antibodies. This absence of viral proteins on the cell
surface may contribute to the in vivo persistence of PRRSV.
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The Rotating Wall Vessel as a novel approach in Cystic Fibrosis modelling
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Lung disorder is the major cause of mortality in Cystic Fibrosis (CF) patients and the prognosis of CF is
dependent on chronic respiratory infection and inflammation. The respiratory epithelial cells in the CF
lung are covered with a thick and viscous mucus layer which provides an ideal nutrient source for
numerous (pathogenic) micro-organisms. Pseudomonas aeruginosa is the most predominant and lethal
pathogen in CF. The formation of microcolonies and the overproduction of the viscous
exopolysaccharide alginate in the CF mucus allow this opportunistic pathogen to escape the hosts
immune system and antimicrobial therapies. Various in vitro and in vivo biofilm models have provided
considerable insights in the pathology of P. aeruginosa biofilms. However, the current approaches do
not mimic adequately the CF lung environment and the microcolony growth mode of P. aeruginosa.
The mucus covering the lung epithelial cells is characterized by a low-shear environment due to the
absence of mucociliary clearance and a high visco-elasticity. Similarly, the Rotating Wall Vessel
bioreactors (RWV) provide a low fluid shear environment in which three-dimensional cell growth can
occur. We propose to use these optimized suspension cultures for CF research. The RWV technology is
used in our studies to investigate the behaviour of P. aeruginosa in conditions that mimic the CF lung.
Preliminary experiments with the RWV indicate that P. aeruginosa forms biofilms in a low-shear
environment. The role of other significant factors (oxygen availability, iron –and nitrate concentration)
is also under scrutiny. In a second phase, Green Fluorescent Protein-labelled P. aeruginosa cells will be
grown on microcarrier beads to study the qualitative and quantitative properties of the biofilm with
Confocal Scanning Laser Microscopy (CSLM). The production of alginate and the expression of
quorum sensing molecules are being investigated with a suite of molecular and analytical tools. The aim
of this research is to unravel the condition(s) that induce CF-like virulence in P. aeruginosa and to use
this novel model to evaluate the efficiency of biofilm and quorum sensing inhibitors in CF-simulating
conditions.
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Ixodes ticks belonging to the Ixodes ricinus complex encode a family of anticomplement proteins
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Recently, a salivary protein able to inhibit the alternative pathway was cloned from the American tick
Ixodes scapularis. Interestingly, this molecule, termed Isac, has no similarity to any previously reported
anti-complement molecules. In seeking to clone the orthologue of Isac from the European tick Ixodes
ricinus, we isolated two different sequences from the transcriptome of I. ricinus salivary glands.
Expression of these sequences revealed that they both encode secreted proteins able to inhibit the
complement alternative pathway. These proteins were called I. ricinus anti-complement (IRAC) protein
I and II. Similarly to Isac, IRAC molecules inhibit the binding of C3b and factor B, and uncouple prebound factor B. Further characterization of IRACs using monoclonal antibodies revealed that both
proteins are expressed constitutively in I. ricinus salivary glands and are up-regulated during blood
feeding. Analysis of a series of individual ticks revealed that all ticks tested express both IRAC I and
IRAC II, demonstrating that they are the products of different genes and not of alleles of the same locus.
Finally, comparative analyses of the I. ricinus IRAC I and II sequences together with homologues from
I. scapularis and I. pacificus demonstrate that ticks belonging to the Ixodes ricinus complex encode a
new family of relatively small anticomplement molecules.
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The TnpI recombinase determinants involved in the assembly and
functioning of Tn4430 TnpI/IRS site-specific recombination complex
D. Dandoy, B. Hallet
Unité de Génétique, ISV/UCL, Pl. Croix du Sud, 5 bte 6 B-1348 Louvain-la-Neuve, Belgium.
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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 or by changing the
spacing and/or phasing between them. “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. Circular permutation experiments demonstrated that TnpI binding to the core
and accessory motifs induce a DNA bent of 110° and 135° respectively. Experiments aiming at
determining the global DNA deformation induced by the assembly of the recombination complex are
under progress.
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Co-existence of TA systems: an insigth on their evolution?
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Toxin-antitoxin systems (TA) are highly abundant in bacterial plasmids and chromosomes. These small
genetic elements are composed of two genes that are organised in an operon. They encode a stable
toxin and its unstable cognate antitoxin. The antitoxin antagonizes the toxin by forming a tight proteinprotein complex. TA systems were originally discovered on low copy number plasmids and contribute
to plasmid stability in growing bacterial populations by selectively killing bacteria that have not
inherited a plasmid copy. Until now, seven TA families have been identified on the basis of protein
sequence similarity. Several members of a TA family often co-exist in bacteria (chromosomes and/or
plasmids).

This observation raises interesting questions regarding how homologous TA systems

interact with each other and, in particular, how plasmidic systems remain functional despite the
presence of chromosomal homologues. One well studied plasmidic system is the ccdF system from the
E. coli F plasmid. Homologues of this system have been identified in the chromosome of various
bacterial species. Six of these chromosomal systems were characterised: the ccdO157 of the pathogenic
E. coli O157:H7, the ccdVfi of Vibrio fischeri and ccd1, ccd2, ccd3 and ccd4 of Erwinia chrysanthemi
3937. We have shown that the ORFs of these systems are functional i.e. each system encodes a toxic
protein that is counteracted by its cognate antitoxin.

We have also analysed the ability of the

chromosomal antitoxins to antagonize the plasmidic toxin.

We find that all the chromosomal

antitoxins, but that of ccd4, are unable to antagonize the plasmidic toxin. Therefore, the toxin of the
plasmidic ccdF system is able to ‘avoid’ most of the chromosomal antitoxins studied here and remains
functional to prevent plasmid loss. However, systems like ccd4 could enable bacteria to ‘lose’ plasmids
bearing TA systems without ‘deadly consequences’. This raises the possibility that evolution of the
plasmidic TA systems might be driven by their co-existence with their chromosomal homologues.
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multilocus sequence analysis of the genus Leuconostoc
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Multilocus sequence analysis (MLSA) is a polygenic technique applied for revealing taxonomic
relationships by comparing DNA sequences from multiple housekeeping genes.
The present work studied the applicability of this technique for the identification of all validly named
Leuconostoc species by using partial sequences of the genes encoding RNA polymerase alpha subunit
(rpoA), phenylalanyl-tRNA synthase (pheS) and the alpha subunit of ATP synthase (atpA).
At the interspecies level, all Leuconostoc species were clearly differentiated and showed at maximum
97.4% rpoA, 93.3% pheS and 98.1% atpA sequence similarity. Evaluation of the intraspecies variation
showed that within species strains had at least 98.7% rpoA, 97.2% pheS and 96.7% atpA sequence
similarity indicating a high degree of homogeneity.
We conclude that MLSA provides a reliable, highly reproducible and rapid identification tool for all
Leuconostoc species, including those with nearly identical 16S rRNA gene sequences, and proved to be
an efficient approach for detection of potential novel species in the genus.
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The identification up to the species level of C. jejuni and C. coli is known to be problematic due to their
biochemical inertness and high similarity. Consequently there is a great interest in the development of
PCR assays for species identification.
We examined the sensitivity and specificity of 7 PCR assays described for the identification of C. jejuni
and/or C. coli. We used a collection consisting of 40 C. jejuni, 38 C. coli and 12 C. lari strains,
supplemented with 10 strains representing related Campylobacter, Helicobacter and Arcobacter species,
all identified in polyphasic taxonomic studies. Based on a preliminary test, one multiplex test was
excluded from further evaluation, since it didn’t give the expected result. The remaining 6 PCR assays
were used to test alkaline lysates of all 100 strains.
The various assays differed considerably in sensitivity and specificity towards their target species. For
C. coli, 4 of the 5 assays gave correct results for all the strains tested. However, for C. jejuni, none of
the 5 assays were found to be 100% specific or sensitive.
In a second part of the study, a statistically valid sample (n=263) was taken from a collection of 1906
human Campylobacter field isolates to further evaluate the best performing assays.

43

Role of lysozyme inhibitors in bacterial colonization of egg albumen
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INTRODUCTION

Hen egg white lysozyme (HEWL) is a natural antimicrobial compound that occurs in high concentration in egg
white (3.2 mg/ml). The substrate of lysozyme is the peptidoglycan, which is a unique component of the bacterial
cell wall. Splitting of the β(1,4)-glycosidic bounds between the alternating N-acetylmuramic acid and Nacetylglucosamine residues that form the backbone of the peptidoglycan, causes lysis of the bacteria. The
enzymatic action of lysozyme is, however, limited to Gram-positive bacteria. Contrary to Gram-positive bacteria
the peptidoglycan of Gram-negative bacteria is markedly thinner but is further surrounded by an outer membrane
that forms a barrier for the amphipilic lysozyme molecule. However, the efficiency of lysozyme against Gramnegative bacteria can be improved by disrupting the barrier function of the outer membrane by EDTA or
lactoferrin (Ellison and Giehl, 1991; Facon and Skura, 1996), or by some physical treatments such as high
hydrostatic pressure (Hauben et al., 1996). Besides the barrier function of the outer membrane, however, the
contribution of lysozyme inhibitors to lysozyme resistance of Gram-negative bacteria should be strongly
considered. Although the structure and enzymatic action of lysozyme has been extensively studied for several
decades and the existence of lysozyme inhibitors has been regularly suggested in literature, the first known
proteinaceous specific lysozyme inhibitor, Ivy (Inhibitor of Vertebrate lYsozyme) was only recently discovered in
the periplasm of Escherichia coli (Monchois et al., 2001). Besides its strong inhibitory activity against HEWL in
vitro, Ivy plays an important role in the lysozyme resistance of the bacteria, since the inactivation of the ivy gene
increases the lysozyme sensitivity of E. coli when the stability and permeability of the outer membrane was
compromised by lactoferrin or by high hydrostatic pressure treatment (Deckers et al., 2004). High hydrostatic
pressure is proposed as an alternative to the thermal pasteurization process of liquid eggs. Since, opposed to
heating, it can improve the microbial safety of egg white with only negligible effects on product quality. Based on
the protective role of Ivy and regarding the importance of E. coli strains as food pathogens, we investigated in this
paper the role of Ivy in the survival of E. coli in egg white during a high hydrostatic pressure treatment using a ivy
knockout and corresponding ivy overexpression strain of E. coli MG1655.
RESULTS AND DISCUSSION

Besides lysozyme, egg white contains other antimicrobial compounds such as ovotransferrin that can destabilise
the outer membrane and thus assist the penetration of lysozyme through the outer membrane, however, no
inactivation of the strains was seen at ambient pressure (3 h at 20°C) by the egg white during the time of the
experiments. At 250 MPa, we observed a higher inactivation of the ivy knockout strain (2.1 log units), compared to
1.5 log units of the wild-type and 1.1 log units of the overexpression strain by egg white. Corresponding to
previous high pressure experiments performed with commercial HEWL in potassium phosphate buffer, these
results show that the sensitivity of E. coli to egg white was inversely related to the periplasmic Ivy content of the
cells. These results indicate that the destruction of E. coli in egg white is not only dependent on applied pressure
and temperature but is indeed also mediated by the antimicrobial activity of lysozyme and warn us for the role of
Ivy, or bacterial lysozyme inhibitors in general, as potential virulence factors of pathogenic bacteria that protect
against host lysozymes.
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Heterosubtypic protection against influenza provided by M2e-based
vaccination
M. De Filette, W. Martens, A. Smet, E. Festjens, K. El Bakkouri, K. Van Reeth, A. Ramne, N.
Lycke, A. Birkett, W. Min Jou, W. Fiers and X. Saelens
All type A influenza viruses, including those that cause seasonal epidemics in humans, are
genetically and antigenically labile and well adapted to elude host defences. Influenza viruses
can also “reassort” genetic material between two parental viruses which, in the case of
influenza A viruses, may result in a novel influenza subtype. This has been a major obstacle to
control influenza by vaccination.
An attractive solution to overcome the cycles of epidemics and pandemics of influenza A
would be the use of an invariant extracellular influenza antigen as vaccine. The extracellular
(M2e) domain of the influenza M2-protein has remained nearly invariable since the Spanish flu
pandemic. By linking the M2e peptide to an appropriate carrier, such as hepatitis B core
particles (HBc), it can be rendered very immunogenic.
We have shown that chimeric M2e-HBc vaccines, administered either i.p. or i.n., led to
appreciable serum antibody titres. The antibody response is polyclonal and can be directed
towards a Th1 response by using the appropriate adjuvants, like the mucosal adjuvant CTA1DD or Ribi. We observed that intranasal administration of CTA1-DD could protect mice from a
lethal influenza challenge even in the absence of a specific influenza antigen. This aspecific
protection was clear when mice were challenged at three weeks after CTA1-DD administration
but almost completely abolished when the challenge was delayed by another 5 weeks. This
demonstrates that the M2e-independent protection induced by mucosal administration of
CTA1-DD was transient unlike the M2e-specific immunity. In a second part of the presented
work we demonstrate that M2e-HBc vaccinated mice are fully protected against a lethal
infection with different influenza A strains. The mouse adapted challenge strains included the
neurotropic WSN strain, a porcine H1N1 influenza strain, PR8 (H1N1) and X47 (H3N2).
Although the M2e sequence from 3 of the challenge strains used differed between 1 and 6
amino acids from the M2e used for vaccination, all vaccinated mice were protected. We
conclude that an M2e-based vaccine is protective when given intranasally and induces intraand intersubtype immunity in the mouse model.
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Optimization of a methodology for identification of persistence genes in
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Infections with Pseudomonas aeruginosa can be life-threatening for immunocompromised persons.
Repeated treatments with antibiotics can not prevent a fraction of the bacterial population from
surviving and restarting the infection when antibiotic pressure drops. Persister cells exhibit a phenotypic
tolerance to a large spectrum of antibiotics which enables them to survive the treatment, and resume
growth afterwards. The resulting population has the same antibiotic sensitivity as the original one
indicating that persister cells are not mutants. The molecular mechanism controlling persistence is
currently unknown. The identification of this mechanism will offer the opportunity to develop novel
drugs combating persistent Pseudomonas infections.
The goal of this research is to identify genes that play a role in persistence. For this, an insertional
mutant library of Pseudomonas aeruginosa PA14 was constructed by mini-Tn5 mutagenesis. Through a
large scale screening procedure in the presence of the fluoroquinolone antibiotic ofloxacin, mutant
strains are selected displaying an altered persistence level compared to the wild type. To determine the
surviving fraction after challenge with antibiotics, a high-throughput methodology was developed based
on growth curve analysis using a Bioscreen apparatus.
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Sialic acids on the surface of porcine Arterivirus are involved in virus
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We previously showed that porcine sialoadhesin mediates internalization of the Arterivirus porcine reproductive
and respiratory syndrome virus (PRRSV) in alveolar macrophages. In rodents and man, sialoadhesin or Siglec-1,
has been described as a macrophage restricted molecule that specifically binds sialic acid moieties. In the current
study, it was investigated whether porcine sialoadhesin is a sialic acid binding protein and, if so, whether this
property is important for its functioning as a PRRSV receptor. Sialic acid containing sheep erythrocytes were
shown to bind to porcine sialoadhesin expressing primary porcine macrophages, resulting in rosetting of the
erythrocytes on the macrophages. Treatment of sheep erythrocytes with neuraminidase to remove sialic acids
completely blocked erythrocyte binding to macrophages. Similarly, the porcine sialoadhesin specific mAb 41D3,
which blocks PRRSV infection of macrophages, inhibited the interaction between erythrocytes and
macrophages. Together, these results show that porcine sialoadhesin is a sialic acid binding receptor, and
indicate that mAb 41D3 blocks sialic acid dependent interactions with porcine sialoadhesin. Both PRRSV
attachment to, and infection of porcine alveolar macrophages (PAM) were shown to be dependent on the
presence of sialic acid on the virus: neuraminidase treatment of virus, but not of porcine macrophages, blocked
infection and reduced attachment as measured by flow cytometry. Since several PRRSV proteins were shown to
possess N-linked glycans that potentially contain sialic acids, the role of these N-linked glycans in PRRSV
infection was analyzed
Enzymatic removal of all N-linked glycans on the virus using N-glycosidase F reduced PRRSV infection, while
exclusive removal of non-sialylated N-linked glycans of the high mannose type with endoglycosidase-H had no
significant effect. Furthermore, the importance of sialic acids in infection was evaluated using competition
experiments with sialic acid containing compounds and using sialic acid specific lectins. Free sialyllactose, and
sialic acid containing (neo)glycoproteins reduced infection, while lactose and (neo)glycoproteins devoid of sialic
acids had no significant effect. Studies using lectins with specificity towards sialic acid indicated that alfa2-3
linked sialic acids on the virion are important for PRRSV infection of PAM. From these results, it was concluded
that porcine sialoadhesin is a sialic acid binding lectin and that interactions between sialic acid on the PRRS
virion and porcine sialoadhesin are essential for PRRSV infection of porcine macrophages. PRRSV thus misuses
the sialic acid binding capacity of sialoadhesin to interact with this receptor, and to gain entry in the macrophage.
In contrast to what is observed with other viruses where sialic acts as a virus receptor on the cell surface, such as
influenza virus, it was shown that sialic acid on the surface of PRRSV is a ligand and is essential for the virus to
attach with its receptor sialoadhesin and for infection to occur. In the near future, a recombinant Fc-tagged
soluble sialoadhesin will be constructed and used to identify the viral protein(s) mediating virus attachment to
sialoadhesin.
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Use of transmission electron microscopy as confirmatory test for the
isolation of bluetongue virus in Belgium.
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Late July, an unusual number of diseased bovines were seen in the border region of The Nederlands,
Germany and Belgium. The clinical symptoms were attributed to the bluetongue virus, which was
confirmed by serology and RT-qPCR.
To isolate the virus, chicken embryo’s were intravenous by inoculated with whole blood of an infected
sheep. Negative staining and TEM analysis on the lysate of the chicken embryo’s revealed no virus
particles. Inoculation of cultured BHK-21 cells with this lysate gave a cytopathogenic effect and
orbivirus-like particles were shown by negative staining. The particles had an icosahedral symmetry and
donut-shaped capsomeres. Most of them had a size of only 65 nm, which indicates the loss of the VP2
and VP5 outer protein layer (fig 1A), categorizing them as ‘core-like particles’. In some larger particles
(75 nm) a fussy border, formed by VP2 and VP5, was observed (fig 1B).
In ultra-thin sections of the inoculated and resin-embedded BHK-21 cells, groups of aggregated
orbivirus-like particles were observed in the cytoplasm. Some particles form a paracrystalline structures
with a period of 65 nm (fig 1C).
Taken together, the EM results confirmed the orbivirus-like nature of the cytopathogenic agent and they
prove the isolation of the bluetongue virus. Subsequent seroneutralisation tests revealed that the isolated
bluetongue virus is of serotype 8, previously found in Africa only.
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Figure 1: Micrographs of negatively stained orbivirus-like particles (A, B) and of a paracrystalline
structure of orbivirus-like particles in ultra-thin sections (C).
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Pseudomons aeruginosa pyocin S2 killing: Involvement of the type I
pyoverdine receptor, FpvAI.
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It is known that Pseudomonas strains produce seven S-type pyocins. These protease-sensitive
antibacterial proteins kill closely related species using a DNase, tRNAse or pore forming-activity [2]. Stype pyocin producing strains are resistant for their own pyocin, thanks to the production of the
immunity protein. For some S-pyocins, indicator strains become more sensitive when grown in an irondeficient environment [1, 2, 3]. In agreement with this, pyocin S3 uses the type II pyoverdine receptor,
FpvAII [1]. Other pyocin receptors are also assumed to be Iron-Regulated-Outer-Membrane-Proteins
(IROMP’s).
Screening of 79 Pseudomonas aeruginosa strains suggested that pyocin S2 enters bacteria using the type
I pyoverdine receptor, FpvAI. Except for a few strains, type I pyoverdine strains were only resistant to
pyocin S2 if they produced the immunity protein. Furthermore, no strain sensitive for both pyocin S2
and S3 could be found.
Some FpvAI producing strains, like PA14, are resistant to pyocin S2 although they do not have an
immunity protein. Sequence analysis of FpvAI in these strains revealed an amino acid change in the Nterminal plug domain, with the resistant strains having an isoleucine at position 46, whereas sensitive
strains have a valine. Complementation of an fpvAI-negative PA14 mutant with the sensitive receptor
will demonstrate the importance of the amino acid change at position 46 in the plug domain of FpvAI.
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The rising availability of complete bacterial genomes uncovers, among others, important amounts of
novel sequence information regarding prokaryotic insertion sequences (ISs). Data about these ISs can be
acquired by two complementary methods. The ‘species-based’ approach looks for all kinds of ISs in a
given genome, while the ‘family-based’ tactic screens all available genomes for elements belonging to a
given family. We applied the second strategy to bring up to date the IS4 family of ISs. The latter is
extremely heterogeneous since low-level BLAST scores come up between most pairs of transposases.
Initially, IS4 was divided into five groups based on transposase similarity and inverted repeat (IR)
conservation among about 50 elements. We screened more than 500 genomes for proteins sharing
similarity with established IS4 members. This allowed us to retrieve new IS4 members leading the total
count to about 170 elements and showing that some of the initial family structure and consensus
information needed to be adapted to current knowledge.
According to the latest sequence information, IS4 members can be assigned to one of seven groups :
IS4, IS4Sa, IS231, ISH8, ISPepr, IS10 and IS50. Some of these groups are themselves subject to an
additional level of clustering. Alignments of protein and nucleic sequences revealed conserved residues
specific to each individual group or cluster. Additionally there are three sets of transposases that
‘emerge’ from this newly described IS4 family : IS1634, IS701 and ISH3. They share little general
similarity with IS4 members and show intrinsically conserved motifs but they lack the consensual
residue conservations (at the protein and/or DNA levels) that define IS4 elements. These sets of
sequences probably represent new and so far uncharacterised families.
Finally, the distribution of IS4 elements among prokaryotic genomes showed that some sets of
transposases occur only in specific bacterial groups. For example, the hosts of IS231-like elements are
essentially bacteria of the Bacillus cereus sensu lato phylum, whereas IS10-like ISs are harboured
mostly by proteobacteria. On the other hand, distribution of IS4Sa related elements are not restricted to
specific bacterial clades.
These data will be added to the bacterial “IS Finder” tool (www-is.biotoul.fr) and help classification of
upcoming IS4 related elements.

Contact: depalmenaer@mbla.ucl.ac.be
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Evaluation of the ability of a novel denture disinfecting tablet to remove
Candida albicans biofilms from methyl-methacrylate in vitro
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Denture stomatitis has been reported in 11-67% of complete denture wearers and although denture
stomatitis is a multifactorial disease, there is growing evidence that Candida albicans biofilms play an
essential role in its development. Biofilms are consortia of micro-organisms that can be formed on various
surfaces. One of the problems associated with C. albicans biofilms is their increased antifungal
resistance, making treatment of C. albicans biofilm-related oral infections difficult. Sanitisation of
dentures using disinfectants is considered to be essential and many effervescent products for denture
soaking are commercially available. However, products are too often evaluated using model systems
with limited relevance for the in vivo situation: as oral surfaces are subject to fluid flow, the study of
oral biofilms requires an in vitro model that incorporates this important aspect. In addition, non-flowthrough in vitro systems are providing efficacy data which often cannot be reproduced in clinical use.
In the present study we evaluated a novel denture disinfecting tablet (Medical Interporous [MI], MST
Laboratories AG) and 10 commercially available denture cleansers for their efficacy against C. albicans
biofilms. These biofilms were formed on polymethyl methacrylate (PMMA) disks under standardised
flow conditions, using the Modified Robbins’ Device. In addition, we also determined the activity of MI
against microbial biofilms formed on other surfaces, including polystyrene and medical grade silicone.
Our data show that treatment of PMMA disks with MI resulted in > 99.99% reduction in C. albicans
biomass. The majority (8/10) of other commercial products tested did not result in biologically
meaningful reductions of C. albicans biofilms (reduction < 99.9%). Several products even had no effect
at all (reduction < 90.0%). In addition, MI also has high activity against biofilms of C. albicans, P.
aeruginosa and S. aureus (MRSA isolate) formed on silicone and C. albicans and S. aureus biofilms
formed on polystyrene.

51

Interaction between the gD envelope protein of pseudorabies virus and
trigeminal ganglion neurons triggers the formation of synapses along the
neuronal axons that may serve as virus exit sites
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Alphaherpesviruses are a subfamily of the herpesviruses, containing closely related human and animal
pathogens, including human herpes simplex virus (HSV), porcine pseudorabies virus (PRV) and bovine
herpesvirus 1 (BoHV-1). 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 disease symptoms observed after infection with
alphaherpesviruses are associated with their neurotropic behaviour, including their ability to establish lifelong
cycles of latency and reactivation in the peripheral nervous system of their host. Sensory neurons of the
trigeminal ganglion are a pathogenically very important cell type because they constitute major target cells for
latency/reactivation of different alphaherpesviruses (including HSV-1, PRV, and BoHV-1). Egress of newly
produced virions (during primary infection or reactivation) from TG neurons occurs via anterograde spread
along the axon and virus release at the axon terminus. Recent data indicate that virus egress in axons may not be
limited to the axon terminus but also seems to occur at scattered sites along the axon shaft in a manner that
remains not fully understood (Tomishima & Enquist, 2002; Ch’ng and Enquist, 2005; Saksena et al., 2006).
We have established a homologous in vitro two-chamber model, in which porcine TG neurons are cultured in an
inner chamber where they develop axonal processes that grow through a virus-impermeable silicon barrier into
an outer chamber. PRV inoculation in the outer chamber results in infection of the neurons via the axons, hereby
mimicking the in vivo route of infection. Surprizingly, we observed that PRV infection of TG neurons induces
the formation of synaptophysin-positive, firing synaptic boutons (varicosities) along the length of the axon
(72% of PRV-infected TG neurons with varicosities at 24hpi compared to only 12% for non-infected TG
neurons). Varicosities were formed between 3 and 6 hpi. Confocal microscopy demonstrated the presence of
PRV-infected individual non-neuronal cells aligning the axons of infected neurons. These infected cells were
almost exclusively located juxtaposed to the varicosities (88%), indicating that varicosities serve as axon exit
sites for the progeny virus. We provide evidence that viral entry is sufficient for induction of varicosities. In
addition, we show that the viral envelope protein gD is necessary and sufficient for induction of varicosities
since a PRV strain that lacks the gD envelope protein is unable to induce varicosity formation, and since the
addition of recombinant PRV gD protein was sufficient to induce varicosity formation. Interestingly, antibodyinduced crosslinking of the cellular receptor for gD, nectin-1, also induced varicosity formation. Specific
inhibition of Cdc42 Rho GTPase and p38 MAP kinase signaling pathways, respectively by secramine and
SB203580, strongly suppressed the varicosity formation, showing the involvement of these pathways in the
varicosity induction by PRV gD interaction with TG neurons. These data, obtained by using a homologous in
vitro two-chamber system, indicate a novel aspect of the cell biology of alphaherpesvirus infections of sensory
neurons, demonstrating that virus attachment/entry is associated with neuronal changes that may prepare
efficient egress of progeny virus.
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The kinase activity of THE Pseudorabies virus US3 protein is CRUCIal for

its anti-apoptotic activity and results in phosphorylation of the pro-apoptotic
protein Bad
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Herpesviruses are large dsDNA viruses with an envelope. The alphaherpesvirus subfamily contains
closely related pathogens of man and animal. Human alphaherpesviruses are the herpes simplex virus
type 1 (HSV-1; cold sores) and 2 (HSV-2; genital ulcerae), and the varicella zoster virus (VZV;
chickenpox and shingles). The closely related porcine pseudorabies virus (PRV) is often used as a
model pathogen to study alphaherpesviruses.
The

multifunctional

viral

US3

serine/threonine

protein

kinase

is

conserved

among

alphaherpesviruses. US3 has been shown to be in involved in different processes such as suppression of
apoptotic cell death (HSV-1/2, PRV), induction of rearrangements in the actin cytoskeleton that enhance
virus spread (PRV), and egress of progeny virus particles from the nucleus (HSV-1, PRV).
We found earlier that US3null PRV, but not wild type (WT) or US3rescue PRV, induced massive
apoptosis in swine testicle (ST) cells, indicating that US3 postpones apoptotic cell death of PRV
infected cells (Geenen et al., 2005, Virology). In addition, expression in trans of US3 protected ST cells
from apoptosis induced by US3null PRV. Here, we report that the kinase activity of US3 is crucial for
its anti-apoptotic activity, and we also suggest a mechanism by which US3 inhibits apoptotic cell death.
A kinase dead mutant of US3 was constructed by introducing a point mutation in a conserved lysine
residue in the ATP binding domain. In contrast to WT US3, expression in trans of the kinase dead US3
could not protect ST cells from apoptosis during infection with US3null PRV (detected by active
caspase-3 reactivity). The differences in ability to protect cells from apoptosis between WT and kinase
dead US3 were not due to differences in protein expression levels as assessed by flow cytometry.
Since HSV-1 US3 has been reported to phosphorylate and thereby inactivate the pro-apoptotic protein
Bad (Cartier et al., 2003, Exp. Cell Res.), we studied the phosphorylation state of Bad by Western
blotting. Phosphorylation of Bad could be observed via a band shift from a lower (unphosphorylated,
active) to a higher (phosphorylated, inactive) Bad band. In WT PRV infected ST cells a clear shift to the
upper Bad band could be observed, which was not the case in US3null PRV infected cells. Expression
in trans of WT US3 in US3null PRV infected ST cells also resulted in Bad phosphorylation. However,
expression in trans of kinase dead US3 in US3null PRV infected cells did not result in a shift to the
upper Bad band. Treatment of lysates with phosphatase confirmed that the upper Bad band represented
phosphorylated Bad. In line with this, we found identical results using HEp-2 cells instead of ST cells.
In conclusion, we report that the kinase activity of PRV US3 is crucial for exerting its anti-apoptotic
effects and leads to phosphorylation of Bad, suggesting that phosphorylation and inactivation of the proapoptotic protein Bad may (partly) explain the anti-apoptotic effect of PRV US3.
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A role for plasma membrane cholesterol during entry of pseudorabies virus
particles in host cells
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Lipid rafts are small, cholesterol-rich, and dynamic membrane domains that are important in several
cellular processes, such as diverse signal transduction processes and protein sorting. Recent research has
indicated that several viruses, such as HIV and influenza, enter their host cells via interaction with lipid
rafts in the plasma membrane. Lipid rafts may therefore serve as targets in new treatment strategies for
these viruses. Due to their small size and their dynamic behaviour, lipid rafts are difficult to visualize
directly. Therefore, the involvement of lipid rafts in different processes is often investigated indirectly
by assessing the effect of depletion of cholesterol, which results in lipid raft disintegration.
Cyclodextrins are often used to deplete plasma membrane cholesterol and, in this way, to assess the
importance of plasma membrane lipid rafts in specific processes.
Alphaherpesviruses constitute a subfamily of the Herpesviridae with closely related members such as
the human herpes simplex and varicella zoster viruses, the porcine pseudorabies virus (PRV), bovine
herpesvirus 1 and equine herpesvirus 1. There are only a few indications in literature about a role for
lipid rafts in alphaherpesvirus infections. Using the porcine alphaherpesvirus PRV as a model, we
determined whether there is a role for lipid rafts in alphaherpesvirus entry by directly assessing the
effect of depletion of cholesterol in the host cell plasma membrane on PRV entry.
A new assay was developed to directly analyze entry of PRV quantitatively: the number of virions in a
cell immediately after entry of a fluorescent variant of PRV was counted using confocal microscopy.
This fluorescent variant of PRV was created by fusing the gene encoding the capsid protein VP26 with
the gfp gene (Smith et al., 2001, PNAS, 98, 3466-3470). Using this assay, we found that treatment of
cells with 10 mM MBCD (methyl-β-cyclodextrin), a cyclodextrin that removes cholesterol from the
plasma membrane, reduced entry of PRV with 57 ± 7%. This reduction could be restored by
replenishing cholesterol in MBCD treated cells. We therefore conclude that plasma membrane
cholesterol is important for an efficient entry of pseudorabies virus.
The process of entry of alphaherpesviruses can be subdivided in attachment to the host cell, fusion of
the viral envelope with the plasma membrane and entrance of the virus particle in the host cell. A flow
cytometric assay revealed that attachment of PRV to the host cell was not reduced by MBCD treatment.
Thus, the role of plasma membrane cholesterol in PRV entry could not be specified to a role in
attachment to the host cell.
Future experiments will be set up to determine whether fusion of the viral envelope with the plasma
membrane or entrance of the virus particle in the host cell are the aspects of PRV entry where
cholesterol plays a role.
Thus, we have found that plasma membrane cholesterol plays an important role during entry of PRV
particles in the host cell. This indicates that cholesterol depletion may have potential as a new treatment
strategy for alphaherpesvirus infection and, since cholesterol is crucial for the integrity of lipid rafts, it
suggests that lipid rafts are important during alphaherpesvirus entry.
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Possible immune-evasion strategies of feline infectious peritonitis virus
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Feline infectious peritonitis virus (FIPV), a coronavirus, may cause a highly lethal infection in cats. During
infection, a strong humoral immune response is induced. However, these antibodies do not protect the cat
against a fatal outcome. In general, antibodies detect the presence of viral antigens on the surface of cells
infected with enveloped viruses, which leads to subsequent destruction by the immune system. This process
seems to be impaired in cats infected with FIPV.
To elucidate why antibodies appear to be unable to identify infected cells, the presence of viral antigens and
their interaction with antibodies was in vitro investigated on infected monocytes, the in vivo target cell of
FIPV. The in vitro results were verified on infected cells isolated from natural infected FIP cats.
Peripheral blood monocytes were isolated and infected with FIPV 79-1146 (serotype II) and plasma
membrane and cytoplasmic expression of viral antigens was visualised and analysed by confocal microscopy.
Surface expression was only detected in 55 ± 20 % of infected monocytes at 24 hours post inoculation.
Depending on the cell, the amount of viral antigens expressed on the surface varied. These results suggest that
viral antigens are retained to a variable extent in different infected cells. The absence of viral antigens on the
plasma membrane of infected cells may be an immune-evasive strategy to avoid recognition by antibodies, as
has been described for other viruses such as equine herpes virus 1 (Van der Meulen et al, 2003). Next, we
investigated the effect of virus specific antibodies on FIPV-infected monocytes with expression of viral
antigens on their plasma membrane. Infected monocytes were incubated with polyclonal or monoclonal
antibodies directed against FIPV. The presence of membrane bound viral antigens was analysed at different
time points after antibody addition. It was seen that the viral membrane bound antigens were internalized very
shortly after antibody addition. Both antibodies directed against the Spike (S) and Membrane (M) protein
were able to induce internalisation which suggests that S and M protein operate together to mediate the
internalisation process. This internalisation process leaves the plasma membrane of the infected cells cleared
from all visually detectable viral antigens. This immune-evasion mechanism was described for the first time
by Favoreel et al (1999) in pseudorabies infected pig monocytes.
To verify if FIPV-infected monocytes are indeed immune-masked in vivo, infected monocytes were isolated
from inflammation sites of naturally infected cats. These naturally FIPV-infected monocytes did not show
expression of viral antigens on their plasma membrane. After cultivation of the cells, viral antigens were reexpressed on the plasma membrane as soon as 2 hours after seeding. Re-expression only occurred in 52 ± 10
% of infected monocytes, which is consistent with the in vitro findings.
Taken together, these results suggest that FIPV employs two immune evasion mechanisms, retention and
internalisation. Further experiments are in progress to confirm the occurrence of the internalisation process in
vivo.
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keratinocytes monolayers and organotypic epithelial raft cultures
S. Duraffour1, 2, R. Snoeck1, J. van Den Oord3, J. M. Crance2, D. Garin2, E. De Clercq1, and G.
Andrei1
1
CRSSA Emile Pardé, 24 av. des maquis du Grésivaudan, Grenoble, France, 2Rega Institute for
Medical Research, K.U. Leuven, Minderbroedersstraat 10, Leuven, Belgium, 3Pathology
Department, K.U. Leuven, Minderbroedersstraat 12, Leuven, Belgium
Corresponding author: sophieduraffour@yahoo.fr
Camelpox virus (CMLV) is the etiologic agent of camelpox, a disease in camels and
dromedaries. CMLV is a member of the Orthopoxvirus genus that belongs to the Poxviridae
family, including also variola (VARV), monkeypox, cowpox, and vaccinia viruses. CMLV and
VARV are more closely related to each other than to any other orthopoxvirus species. It has
been reported that CMLV can cause contact lesions in animal handlers. We have evaluated a
broad range of acyclic nucleoside phosphonates (ANPs) against two CMLV strains in human
embryonic lung (HEL) fibroblast and primary human keratinocyte (PHK) monolayers. Both
cell lines were used to determine the concentration required to inhibit 50% of the viral
replication (IC50) as well as the concentration giving 50% of cell growth inhibition (CC50).
Eight molecules, including cidofovir, the reference compound known to be active against
various poxviruses, were found to be active against the two CMLV strains. We evaluated
activity of the relevant molecules in a virus yield assay in PHK and HEL cells as well as in
three-dimensional epithelial raft cultures from differentiated PHK cells. Histological images
obtained from camelpox infected rafts revealed cytoplasmic ballooning of the keratinocytes.
Complete inhibition of viral replication was observed with the highest concentrations of the
selected ANPs. We have established a camelpox virus infection model providing the basis to
study anti-poxvirus compounds as well as their effects on immunoregulatory cytokine induction
in infected organotypic epithelial raft cultures.
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Characterization of genes involved in production of an antibacterial
compound by Rhizosphere Pseudomonas sp. RW10S1
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Pseudomonas strains produce a variety of molecules toxic for other microorganisms and these
compounds contribute to their ecological success in colonized niches. Several antifungals produced by
biocontrol strains are well characterized with respect to biosynthesis, regulation of expression and
ecological role. Much less is known about allelopathic molecules used by Pseudomonas to defend their
niche against competing Pseudomonas strains. Our work focuses on the characterization of such
antibacterial toxins from rhizosphere isolates.
The rice rhizosphere isolate RW10S1, a strain of the P. putida lineage, displays antibacterial activity
against several Pseudomonas species, including some pathogenic species (P. agarici, P. cichorii, P.
stutzeri, P. viridiflava, P. putida, P. fluorescens, P. aeruginosa) but apparently does not affect nonpseudomonads. The screening of a collection of TnMod-induced mutants of strain RW10S1 enabled the
identification of putative regulatory and null mutants.
Among the non-producing mutants several were hit in gacS, indicating that the Gac two-component
system controls expression of the antibacterial activity, as documented for several other antimicrobial
secondary metabolites.
Genes affected in the other null mutants were clustered in a genomic region of approximately 17 kb that
seems to be required for biosynthesis of this antibacterial compound. Some of the identified genes are
predicted to be involved in the biosynthesis of fatty acids while some others are related to the synthesis
and conjugation of aromatic compounds. Based on the unprecedented combination of genes and the low
levels of similarity to known gene products, it is anticipated that this cluster is involved in biosynthesis
of a new class of antagonistic molecule.
The antibacterial compound was extracted from agar-grown cells and purified by HPLC for further
structural characterization.
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Rhizobium etli is the natural microsymbiont of common bean, Phaseolus vulgaris. An elaborate signal
exchange precedes the formation of nitrogen fixing root nodules. For a number of rhizobia, type III
protein secretion (TTS) has been shown to be part of this inter-kingdom communication and to affect
the efficiency of the symbiosis in a host-specific manner. TTS enables bacteria to inject proteins directly
into the host cell cytoplasm and is indispensable for the virulence of many Gram-negative pathogenic
bacteria.
Genes encoding a TTS system were recently discovered on the symbiotic plasmid of R. etli. We
performed an extensive in silico analysis of the R. etli TTS region and found some remarkable
differences with other rhizobial TTS systems. Next, a phenotypic analysis of a R. etli TTS knock-out
mutant using geographically diverse P. vulgaris cultivars was carried out. Finally, the expression of the
R. etli core TTS genes was analysed under various conditions.
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A Belgian collection of polar cyanobacteria: novel diversity and
pharmaceutical screening of isolates
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In the frame of a new BCCM project on the elaboration of culture collections of microorganisms
that were not yet available in the current consortium, a collection of polar cyanobacteria is being built.
The isolation of 59 Antarctic strains from 23 lakes has been performed using an array of
conditions, including nutrient-poor culture media mimicking natural conditions, during the EC project
MICROMAT (BIO4-CT98-040). To this, 27 novel strains have been added, mostly from Arctic
biotopes. Tests for viability, purity, and authenticity of the strains are being designed and include
sequences of the 16S rRNA gene and the spacer between the 16S and 23S (ITS), as well as fingerprints
obtained with HIP repeats. Tests of preservation by cryopreservation and lyophilisation will be
performed.
During MICROMAT, the Antarctic strains were screened for bioactivity against pathogenic
bacteria and fungi. They grew very slowly and required special adaptations in the cultivation conditions.
The inability of these microorganisms to adapt to high light intensity and to air bubbling cultivation
limited their biomass productivity more than temperature, as they were almost all psychrotolerant, rather
than psychrophilic. Notwithstanding these initial difficulties, for 48 out of the 60 isolates, enough
biomass was produced to support a pharmaceutical program for drug discovery. About 120 chemically
diverse extracts were generated from these strains and screened by a combination of antimicrobial
assays and cytotoxicity tests. 17 strains were bioactive against the Gram-positive Staphylococcus
aureus, or the fungi Aspergillus fumigatus and Cryptococcus neoformans. Besides the expected high
percentage of cytotoxic activities, they showed a widely distributed activity versus Gram positives, and
few but very interesting activities against fungal pathogens such as Aspergillus fumigatus. These data
confirm the renewed interested for biotechnological exploitation of cyanobacteria, with a steadily
increased number of cyanobacteria found to produce a variety of novel and biologically active
compounds.
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Flagellum is a complex rotary and filamentous molecular machine allowing motility in bacteria. While
described as unflagellated, the pathogenic bacterium Brucella has all the genes except the chemotactic
system, necessary to assemble a functional flagellum. We showed (i) flagellar genes were necessary
during mouse infection (ii) the flagellar flgE proteins and flagellin were produced during log phase of
growth in rich medium and, (iii) a flagellar like structure in electronic microscopy.
We also studied the flagellar regulation in Brucella. The expression of the bacterial flagellar genes
follows a hierarchical pattern. At the top of the flagellar hierarchy we identified three genes: vjbR (a
quorum sensing-related transcriptional regulator), rpoE (a sigma factor) and ftcR (a new flagellar master
regulator present in other alpha proteobacteria). By western blotting we showed that ftcR and vjbR are
necessary for FlgE and flagellin production. Electrophoretic mobility shift assay (EMSA) demonstrated
that the ftcR protein binds to fliF gene promoter. FlgE and flagellin is overproduced in rpoE mutant.
This data shows that RpoE down regulated flagellar genes probably with an unknown regulator.
In the hierarchical model of flagellar assembly, mutations of fliF or flgE normally prevent flagellin
production. Unlike this model, the flagellin of Brucella is always produced in fliF and flgE mutant. In
Caulobacter crescentus, the posttranscriptional regulator FlbT repress flagellin production. Surprisingly,
mutation of Brucella flbT gene resulted in reduced synthesis of the flagellin, and flbT seem to act as an
activator.
Taken together, these data demonstrated that Brucella presents an atypical flagellar system important for
its virulence in the host.
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The PAH-degrading Mycobacterium gilvum VM552 displays accelerated
sliding motility in the presence of phenanthrene.
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Mycobacteria do not display flagella and are therefore generally considered non-motile. However,
translocation of Mycobacterium smegmatis over an agarose surface has been reported. To examine
whether PAH-degrading Mycobacterium strains show a similar translocation behavior and whether the
presence of PAHs influences this behavior, the PAH-degrading Mycobacterium gilvum VM552 and
other PAH degrading Mycobacterium were examined for their ability to perform translocation in a
motility agar plate assay either in the absence or presence of crystalline PAHs distantly located from the
bacterial inoculation point. M. gilvum VM552 and its spontaneous derivative strain KS1, exhibited an
increased rate of surface translocation in the presence of phenanthrene, with overall spreading rates of
1.1 mm/day for strain KS1 and of 3.3 mm/day for strain VM552. In addition, both VM552 and KS1
moved towards the distant phenanthrene source when 1 mM D-glucose was present as an additional
carbon source, but did not spread on plates which only contained glucose. Both strains did not spread in
case phenanthrene crystals were applied at the inoculation point, indicating that phenanthrene induced a
chemotaxis-like response. Similar results were obtained with pyrene as a distant carbon source.
Moisture content played a role in spreading as motility was significantly reduced on agar concentrations
from above 0.9%. These results provide evidence of a PAH-induced motility, possibly driven by a
positive chemotactic mechanism in M. gilvum VM552. Such a surface translocation behavior can be
important for PAH-degrading mycobacteria in colonization of PAH-contaminated soil.
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Microbial aggregation process and biofilm formation have been recently extensively studied, because of
(i) their role in the alteration of processes in food industries, (ii) in wastewater treatment and (iii) in
nosocomial infections. Physiology of microorganisms under biofilm state is largely different from
planktonic state. For example, oxidative stress tolerance increases under biofilm conditions. It appears
that glutathione (GSH) status is altered by planktonic-to-biofilm transition in Candida albicans [Murillo
et al., 2005]. Biofilm has not yet been defined in a consensual way. In the present work, cell aggregates
(colonial mats) adhering to a surface were considered as biofilms. Saccharomyces cerevisiae adhere
efficiently on plastic surfaces, especially when grown in low-glucose media, and form mats covering a
large surface on semi solid gel [Reynolds & Fink, 2001]. In order to evaluate the variations of cell redox
environment from planktonic to colonial mat states, we used isogenic mutants derived from the haploid
S. cerevisiae BY4774 strain. The cells were cultivated on either YPD (planktonic state) or YPD 0.3%
agar (colonial mats). The mutants studied are deletant strains, missing genes involved in: glutathione
(GSH) synthesis (gsh1 and gsh2), oxidized GSH reduction (glr1), GSH and GSH-conjugates vacuolar
transport (∆ycf1), plasma membrane GSH transport (yjl212c), GSH degradation via γglutamyltranspeptidase (cis2) and the expression of the yap1 (yeast activator protein ) transcription
factor.
We first investigated physiological differences between planktonic cells of S. cerevisiae and the mutants
during exponential and stationary phases and colonial mats regarding to: (i) growth rate, (ii) cell
volume and bud formation rate, and (iii) status of the main cellular redox buffer: glutathione
disulfide/reduced GSH (GSSG/2GSH). All the tested strains exhibited the same growth curve when
cultured in a planktonic state- idem when growing in colonial mats. The doubling time of cells was ca.
1h30 in the planktonic state and ca. 6h (days 1-6); ca. 1d20h (days 1-6) and ca. 3 d (days 6-8) in colonial
mats. Volume of cells in mats was smaller than in planktonic cells. The bud formation rate was lower in
mats than in stationary phase of planktonic cells. The G1 phase of cellular cycle was apparently
preponderant in colonial mats, as shown by flow cytometry with labeling of DNA. The GSH content
was lower during the stationary phase than in the exponential phase of planktonic cells. The GSH
content of cells in colonial mats was higher than in planktonic cells reaching the stationary phase. γGlutamylcysteine seems to play the same role than GSH as shown in the gsh2 mutant.
In further experiments, we tested oxidative (H2O2) and metal (Cd2+) stress tolerance during exponential
and stationary phases of planktonic cells and in colonial mats. A higher resistance to H2O2 was observed
for yeast cells cultured in colonial mats than in a planktonic state. The yap1, yjl212c, glr1 mutants were
less resistant to H2O2 than the parent strain. All the mutants, except gsh2 and yjl212c were apparently
more sensitive to Cd2+ than the parent strain.
From this investigation we conclude that apparently the GSH status is affected in S. cerevisiae , and
possibly could play an important role in oxidative stress tolerance, in cells growing under biofilm form.
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Susceptibility of 6 isolates of equine herpes virus 1 to selected anti-herpes
compounds in vitro
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Equine herpesvirus 1 (EHV-1), a member of the Alphaherpesvirinae, is a highly prevalent equine
pathogen that can cause abortion and neurological disorders. The clinical outcome of disease partly
relies on the virus isolate involved (Nugent et al., 2006). Although vaccines are available, they are not
fully protective and outbreaks of abortion as well as nervous system disorders may occur in vaccinated
herds. Therefore, there is an urgent need for an effective antiviral treatment against EHV-1 induced
abortion and neurological disorders.
The aim of the present study was to compare the susceptibility of 6 Belgian EHV-1 isolates to the
antiviral compounds acyclovir, ganciclovir, cidofovir, adefovir, 9-(2-phosphonylmethoxyethyl)-2,6diaminopurine (PMEDAP) and foscarnet. The isolates were sequenced across the ORF30 region
associated with differences between neurological versus non-neurological isolates (Nugent et al., 2006).
Three isolates (94P247, 97P70 and 99P96) were typed as N752, a marker for non-neurological isolates
and 3 isolates (03P37, 97P82 and 99P136) were typed as D752, a marker for neurological isolates. The
antiviral activity of the selected compounds against each isolate was determined by the use of
conventional plaque-reduction assays. The concentration required to reduce the plaque number by 50 %
(EC50) was calculated by regression-analysis of the dose-response curves. Three independent replicates
were performed.
Ganciclovir exerted the best antiviral activity against both abortigenic and neuropathogenic isolates
(EC50 = 0.1-0.4 µg/ml). The antiviral activities of acyclovir and PMEDAP were approximately 10-fold
less active than ganciclovir (EC50 = 1.7-3.0 µg/ml for acyclovir and EC50 = 1.3-2.9 µg/ml for
PMEDAP). For adefovir, a 20-fold less potency was seen (EC50 = 2.8-5.6 µg/ml). For these 4
compounds, there was no difference in potency between the various EHV-1 isolates. However, for the
antiviral compounds cidofovir and foscarnet, differences between the isolates were detected. The
abortigenic isolate 99P96 had a clearly lower EC50-value for cidofovir (EC50 = 1.1 µg/ml) than the other
isolates (EC50 = 3.1- 6.7 µg/ml). The neuropathogenic isolates 03P37 and 99P136 were clearly less
susceptible to foscarnet (EC50 = 16.2 µg/ml and 15.8 µg/ml, respectively) then the other isolates (EC50 =
6.6-11.1 µg/ml).
It can be concluded that ganciclovir displays the best overall activity against both abortigenic and
neuropathogenic EHV-1 isolates and, therefore, may be a valuable candidate for the treatment of
infected horses. However, the high price of ganciclovir makes a direct clinical application almost
impossible. Acyclovir and PMEDAP also have a good activity against EHV-1 in vitro. Since generic
forms of acyclovir are available, price for in vivo application will be favorable. However, the poor
bioavailability of orally administered acyclovir may be a hindrance for treatment of infected horses. The
oral prodrug of acyclovir, valacyclovir, which has a much higher bioavailability, may help to overcome
this problem (Garré et al, 2006). As foscarnet is the less potent compound against EHV-1 and as there is
a clear difference between various isolates in their susceptibility to this drug, foscarnet has no potential
as a drug for the treatment of EHV-1 infections in horses.
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The cellular anti-apoptotic factor Brn-3a protects trigeminal ganglion
neurons from pseudorabies virus-induced cell death
Kristin Geenen, Hans J. Nauwynck, Nick De Regge, and Herman W. Favoreel
Department of Virology, Parasitology, and Immunology, Faculty of Veterinary Medicine,
Ghent University
The alphaherpesvirus subfamily of the herpesviruses contains closely related pathogens of man and
animal, such as herpes simplex virus 1 and 2 (HSV-1, HSV-2), varicella-zoster virus, bovine
herpesvirus 1 ((BoHV-1), and pseudorabies virus (PRV). Alphaherpesviruses establish life-long latent
infections in sensory neurons of their hosts from where they reactivate sporadically and cause recurrent
virus spread and/or disease (e.g. herpes labialis for HSV-1). Sensory neurons of the trigeminal ganglion
(TG) constitute the single most important target neurons of viral latency for many alphaherpesviruses,
including HSV-1, PRV, and BoHV-1. We have established primary in vitro cultures of porcine TG
neurons and infect these with the porcine alphaherpesvirus PRV to study different aspects of
alphaherpesvirus latency and spread in these pathogenically very important target cells.
Alphaherpesvirus replication in host cells generally leads to rapid cell death. Earlier, we found that a
subpopulation (± 50%) of TG neurons is remarkably resistant to PRV-induced cell death during
replication (Geenen et al., 2005, J Gen Virol). This subpopulation of TG neurons survived infection up
to 96h post inoculation (pi, end of experiment), whereas a wide array of other porcine cells (inclusing
sympathetic neurons) succumbed completely to PRV infection within 48h pi. Such unusual resistance
against PRV-induced cell death of TG neurons may be of major importance in allowing these cells to
serve as latency/reactivation sites.
In the current study, we demonstrate that expression of Brn3a, a neuron-specific transcription factor
implicated in the protection of sensory neurons (e.g. TG neurons) from apoptotic cell death, correlates
with increased resistance of TG neurons towards PRV-induced cell death. About 50% of the TG
neurons in the culture showed detectable expression of Brn-3a. Over a 48h infection period, the
percentage of dead neurons increased from 11.7 ± 5.3 to 35.3 ± 3.3% in TG neurons that lacked
detectable expression of Brn3a, whereas no significant increase in dead neurons could be observed in
the subpopulation of TG neurons that showed detectable Brn-3a expression (6.7 ± 2.3% versus 11.7 ±
3.4% of dead neurons at 0 and 48h p.i., respectively). In addition, transfection of Brn-3a in the rat
sensory neuronal cell line ND-7 rendered these cells significantly more resistant to PRV-induced cell
death (reduction in cell death from 91.5 ± 2.5% in control ND-7 cells to 48.5 ± 0.6% in Brn-3atransfected ND-7 cells at 24h pi).
These results indicate for the first time that specific cellular anti-apoptotic factors, such as Brn-3a, may
play a hitherto unrecognized role in protection of TG neurons from alphaherpesvirus-induced cell death.
This could have important implications for different aspects of the alphaherpesvirus life cycle in these
pathogenically important neurons, including latency/reactivation events.
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Most alphaherpesviruses replicate first in the epithelial cells of the upper respiratory tract and, in
contrast with most other respiratory viruses, their replication is in general not restricted to the epithelial
cells. They can spread through the basement membrane in the underlying lamina propria. The deeper the
invasion, the more severe the lesions in the respiratory tract and the respiratory symptoms. The
mechanism of penetration through the basement membrane is still unknown. In order to be able to
elucidate this invasion mechanism, an in vitro model was set up. Porcine nasal respiratory explants were
cultured at an air-liquid interface and analysed for their integrity in time. Using the Soft Imaging System
AnalySIS software, the thickness of the epithelium and lamina reticularis were measured and the
relative amounts of collagen and nuclei within a defined region of interest were determined by light
microscopy. Scanning electron microscopy was used to evaluate the ultrastructure of the epithelial
surface. Using transmission electron microscopy, the continuity of the lamina densa of the basement
membrane was investigated. Apoptotic cells were counted by using a TUNEL technique. Changes in
morphology and viability did not occur within 60h of culture. Next, the explants were inoculated with
the virulent 89V87 strain of the porcine alphaherpesvirus pseudorabies (PRV). Inoculation was
performed by putting 600 µl medium containing 3.106 TCID50 on top of the explants in a well of a 24well plate. At 0h, 12h, 24h and 36h post inoculation (pi), samples were collected. Cryosections were
made, stained by immunofluorescence and analysed by confocal microscopy. PRV replicated in a
plaquewise manner. The plaque depths from the basement membrane and plaque latitudes were
measured using the software program ImageJ. Between 12h and 36h pi, the plaque depths evolved from
0 µm to 46.0 µm and the latitudes from 8.7 µm to 160.8 µm. The spread through the basement
membrane occurred between 12h and 24h pi. This in vitro model will enable to study the mechanism of
alphaherpesvirus invasion through the basement membrane barrier of the nasal respiratory mucosa.
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Validation of ATP/luminescence assays for profiling compounds against a
panel of positive-strand RNA viruses
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We designed an ATP-based assay platform to profile antiviral compounds against a number of positive
strand RNA viruses including yellow fever virus (flavivirus), West Nile virus (flavivirus), coxsakie B
virus (picornavirus), and sindbis virus (alphavirus). This assay platform is based upon the
bioluminescent measurement of ATP in metabolically active cells. Antiviral efficacy was determined by
measuring the ATP level in cells that were protected from the viral cytopathic effect (CPE) by the
presence of antiviral reference or test compounds.
The bioluminescent ATP-detection method utilizes luciferase which catalyses the formation of light
from ATP and luciferin. The emitted light intensity is linearly related to the ATP concentration in live
cells and was measured using a ViewLux apparatus (Wallace). In these assays, Vero cells were seeded
in 96-well plates in the presence of various concentrations of test compounds and infected with different
viruses. The assay is homogeneous (mix and measure) and amenable for high-throughput screening.
The ATP/luminescence assay parameters were optimized and the assays were validated using different
reference compounds to determine intra- and inter-assay reproducibilities. The signal to noise ratios for
yellow fever virus and West Nile virus were 7.5 and 36, respectively. This compares favorably to the
signal to noise ratio of only 1.5 in the neutral red dye uptake assay for yellow fever virus, an alternative
readout for CPE inhibition. For coxsakie B and sindbis virus, the signal to noise ratios were 40 and 50,
respectively.
In conclusion, we have validated the ATP/luminescence assay for profiling antiviral compounds against
yellow fever virus, West Nile virus, sindbis virus and coxsackie B virus, representing three virus
families. These assays are robust, high-throughput, reproducible, and give much better signal to noise
ratios than that of dye uptake assays.
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Mycobacterium bovis diagnostic cocktails in different disease prevalence
settings : ESAT6/CFP10 mixture shows core sensitivity and specificity
M. Govaerts,1,2 C. Aagaard,3 V. Meikle,4 A. J. Vallecillo,5 J. A. Gutierrez-Pabello,5 F. SuarezGuëmes,5 J. McNair,6 A. Cataldi,4 C. Espitia,5 P. Andersen,3 and J. M. Pollock6‡
1

2

5

Veterinary and Agrochemical Research Centre, Uccle, Belgium
Department of Veterinary Science, Queen’s University Belfast, Stormont, United Kingdom.
3
Statens Serum Institut, Department of TB Immunology, Copenhagen, Denmark.
4
Instituto de Biotecnología, INTA, Castelar, Argentina.
Instituto de Investigaciones Biomedicas and Facultad de Medicina Veterinaria y Zootecnia,
Universidad Autonoma de México, México.
6
Veterinary Sciences Division, DARDNI, Stormont, United Kingdom
‡ in memoriam

Bovine tuberculosis is a major problem in many countries; hence, new and better diagnostic
tools are urgently needed. In this work, we have tested ESAT6, CFP10, PE13, PE5, MPB70,
TB10.4, and TB27.4 for their potentials as diagnostic markers in field animals from Northern
Ireland, Mexico, and Argentina, regions with low, medium, and high prevalences of bovine
tuberculosis, respectively. At all three sites, ESAT6 and CFP10 were superior diagnostic
antigens, while their combination performed even better at the two sites where the combination
was tested, providing the best coverage for the detection of diseased populations. The high
sensitivity in the skin test reactor groups, combined with the high specificity in the
tuberculosis-free groups, indicated that a diagnosis could correctly be made for 85% of the
infected animals, based on their responses to these two antigens. Furthermore, TB10.4, PE13,
and PE5 have the potential to supplement ESAT6 and CFP10 in a future five-component
diagnostic cocktail.
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Identification and characterization new toxin-antitoxin systems
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Toxin-antitoxin (TA) systems were first described as genetic elements contributing to the
dissemination and maintenance of low-copy plasmids in bacterial populations by eliminating
plasmid-free cells. TA systems share characteristic organization in which the gene coding for
unstable antitoxin is most frequently found upstream of the gene coding for the toxin. In most
cases, the antitoxin neutralizes the toxic effects of its cognate toxin by forming protein
complex. Plasmid-free cells therefore inherit a pool of TA protein complexes. Since the
antitoxin is unstable, it will rapidly disappear thereby freeing the toxin. The toxin will then act
on an essential host target, leading to growth arrest or cell death. Only two types of intracellular
processes have been identified so far to be targeted by toxins: (i) DNA replication through the
poisoning of the DNA-gyrase which is targeted by CcdB and ParE, and (ii) translation through
mRNAs cleavage by other known toxins. Chromosomal homologues of plasmid-encoded TA
systems were found to be widely distributed in the bacterial kingdom. The biological role of
these chromosomal TA systems is unclear. By looking for new TA systems, we could identify
new host cellular mechanisms targeted by toxins, and maybe understand the biological
relevance of the multiple chromosomal copies of TA systems. Our first approach to identify
new potential TA systems is based on the characterization of ORFs described as orphan toxin
or antitoxin. For example, yafN is predicted to encode a protein highly similar to StbD
belonging to the RelB antitoxin family. Our results suggest that yafO, the downstream ORF cotranscribed with yafN, encode a new toxin protein. Further experiments are under investigations
to determine the cellular mechanism targeted by YafO. A second case presented here concerns
the pathogenic E. coli O157:H7 strain in which three orphan ORFs predicted to encode proteins
highly similar to ParE were characterized. ParE encodes the cognate toxin of the parDE TA
system found on the RK2 low-copy plasmid. We found that ORFs located upstream of the
parE-like genes encode new antitoxins which do not belong to the ParD antitoxin family. The
cross-talks between these three new TA systems and the canonical parDE TA system are under
investigations. Altogether, these results not only validate our approach to identify new TA
systems, but also suggest that other cellular mechanisms could be targeted by new TA systems.
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Bacterial soil diversity involved in the removal of nitrogen demonstrates a
high dependence of nitrate and/or nitrite reduction on growth condition
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Denitrification, the respiratory reduction of nitrate and nitrite to N2O and nitrogen gas, is difficult to
study because of its widespread occurrence among bacterial taxa and the limited taxonomic information
that can be retrieved from their functional genes. Therefore, cultivation still remains the most
convenient way to determine the bacterial diversity involved in nitrogen metabolism. This cultivationdependent study attempted to elucidate the bacterial diversity contributing to removal of nitrate and/or
nitrite from soil.
Soil was plated on supplemented TSA and different defined growth media developed previously
(Heylen et al., 2006a). The retrieved bacterial soil diversity was assessed through random amplified
polymorphism detection (RAPD) analysis, fatty acid methyl ester (FAME) analysis and 16S rRNA gene
sequence analysis. The possible metabolism of the retrieved soil isolates was assessed with the Griess
reagens, pH indicator and N2O measurements.
Growth medium G2M11, containing nitrite as nitrogen source, was highly suitable for isolation of
denitrifiers, with almost 75% of all isolates being able to denitrify. This denitrifier-total anoxic bacteria
ratio was much lower for supplemented TSA (23%). Nitrate reducers mainly belonged to the
Gammaproteobacteria and the Actinobacteria. Denitrifiers could be assigned to Bacillus and
Rhizobiaceae.
Isolates belonging to one RAPD type (identical fingerprinting patterns) but isolated from different
growth media were found to differ in nitrate and/or nitrite reduction metabolism, when tested in their
isolation conditions, even when differences between growth media were limited to the nitrogen source
(nitrate versus nitrite). This indicates a dependence of nitrogen reduction, and thus denitrification, on the
growth conditions. Published data on nitrate and/or nitrite reduction in research papers or species
descriptions should therefore always be interpreted in relation to the test conditions.
Heylen K., Vanparys B., Wittebolle L., Verstraete W., Boon N. & De Vos P. (2006) Cultivation of denitrifying bacteria: optimisation of
isolation conditions and diversity study. Appl. Environ. Microbiol. 72: 2637-2643.
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Genomic and distribution studies of cereulide, the emetic toxin of Bacillus
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Bacillus cereus is a food pathogen responsible for emetic and diarrhoeic syndromes. The emetic
type, characterised by nausea and vomiting, involves a small cyclic dodecadepsipeptide [(D-O-Leu-DAla-L-OVal-L-Val)3] named cereulide. Generally, food-borne illnesses caused by B. cereus are
relatively mild and do not last more than 24 h. However, the emetic syndrome can have a fatal and
fulminant outcome. This was the case in Kinrooi (Belgium) in 2003, when a 7-year-old girl died after
consuming pasta contaminated by B. cereus. Cereulide is thought to have been responsible for the child
death [1].
Using both curing and hybridisation approaches, as well as toxicity bioassay on boar sperms, we
were able to determine the genetic determinants involved in cereulide production are located on a large
(ca 200 kb) plasmid named pCERE01 [3]. Preliminary conjugation experiments have also shown that
the emetic strain K5975c was able to act both as donor and recipient cell for the transfer of the
conjugative plasmids pAW63 and pXO16. Moreover, it was observed that the transfer frequencies were
higher in milk than in a regular culture medium [4]. The actual transfer of the "cereulide" plasmid
pCERE01 to other members of the B. cereus group is currently under investigation, including its tagging
with antibiotic resistance genes.
A second part of the present work was devoted to a distribution study of cereulide-producing
strains among the B. cereus s.l. group. So far, almost 800 strains have been screened by emetic B.
cereus-specific PCR [2]. Since B. cereus cereulide-producing strains seem to form a monomorphic
cluster among the B. cereus group sharing specific features and high toxigenic potential, it was tempting
to look further at the natural distribution of those strains. In particular, data on the occurrence of emetic
strains in the environment (soil, insects or mammals) versus food matrices are being collected and will
be reported.
This project is partially funded by FRIA (Belgium).
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Class A Penicillin-Binding Protein 2 (PBP2) of Enterococcus hirae
S. Hubert, W. Henry and J. Coyette
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Class A PBPs have two major modules, the N-terminal one synthesizes glycan chains of the
peptidoglycan and the C-terminal is the target of penicillins and fonctions as a DD-peptidyltransferase
forming peptide bridges interconnecting the glycan chains. Like other enterococci, E.hirae has three
class A PBPs whose functions are not well understood yet.
PBP2, encoded by pbpF gene, was overproduced in E. coli with his tansmenbrane anchor (PBP2) and as
truncated derivative bearing a N-terminal polyHis peptide (PBP2*). Most of the production was soluble
in phosphate buffer in the presence of detergent. Purified by ion exchange and affinity chromatography
the enzymes showed a glycosyltransferase activity with C55lys-Dns or NBD lipidII precursors using
TLC and continuous fluorescence assay. This activity requires metal ions and is inhibited by
moenomycin. Preliminary results tend to indicate that both purified enzymes hydrolyse thiolester
subtrates and are acylated by penicillins and cephalosporins.
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LPS, dsRNA and interferons promote the phagocytosis of necrotic and
apoptotic cells by macrophages
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Swift recognition and clearance of dying cells infected by bacteria or a virus may help to contain these
intracellular pathogens and is often the first step in the process leading to the development of acquired
immunity. Infected cells may die via an ordered cellular process called apoptosis or via an alternative
form of cell death called necrosis. For example, mouse mf4/4 macrophage-like cells infected by
mycobacterium Bovis BCG die by apoptosis while L929sA mouse fibrosarcoma cells infected with
vesicular stomatitis virus die by necrosis. In contrast to apoptotic cells that are breaking into small and
condensed particles that are easy to engulf, necrotic cells are swelling and loose their membrane
integrity.
Using fluorescently labelled macrophages and dying cells in a flowcytometry based phagocytosis assay
we demonstrated that apoptotic and necrotic cells are recognized and phagocytosed by macrophages,
whereas living cells are not. However, our results show that uptake of apoptotic cells is more efficient
both quantitatively and kinetically than that of necrotic cells. Confocal and electron microscopy analysis
showed that while apoptotic cells are taken up as condensed membrane-bound particles of various sizes,
necrotic cells are internalized after loss of membrane integrity and only as small cellular particles.
Although a variety of molecules have been implicated in the phagocytosis of apoptotic cells, it is still
unclear how necrotic cells are removed and little is known about treatments that may increase the
capacity of macrophages to engulf apoptotic or necrotic cells.
Our current results demonstrate that pre-treatment of macrophages with cellular alarm signals including
interferons or Toll-like receptor ligands, such as, LPS or dsRNA, enhances the capacity of theses
phagocytes to engulf both apoptotic and necrotic cells, suggesting that clearance of dying cells is
improved in pathological situations such as bacterial or viral infection.
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Identification of mycobacteriophage lytic enzymes with potential therapeutic
applications.
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Tuberculosis (TB) remains as the leading infectious diseases responsible for most fatalities
resulting from pathogen worldwide (2-3 millions/yearly). The World Health Organization predicts that
between 2000 and 2020, nearly 1 billion people will be newly infected, 200 millions will develop an
active form of the diseases and 35 millions will die from TB infection. The problem is exasperated by
the growing number of cases of multi-drug resistant TB; which fail therapeutic treatment, yet no novel
antitubercular agents have appeared on the market since the early 1980s’.
Here, we are interested in identifying lytic enzymes capable of lysing (killing) the tubercle
bacilli. The lytic enzymes of interest are those produced by environmental mycobacteriophages.
Mycobacteriophages are ‘viruses’ that specifically and uniquely target mycobacterial organisms,
Mycobacterium tuberculosis, the etiological agent responsible for TB included. A collection of about 60
environmental mycobacteriophages have been screened for lytic activity in the surrogate mycobacterial
specie, M. smegmatis. Highly lytic phages were purified and amplified. The DNA of the selected phages
was extracted, subjected to partial digestion with restriction enzymes, cloned on an E. coli expression
vector and transformed into an E. coli host. Recombinants were screened for lytic activity on an agarose
embedded M. smegmatis lawn on 7H11 media. Clones were replica-plated on the M. smegmatis lawn.
Positive clones form a clear halo around the recombinant clone resulting from lysis of the M. smegmatis
in the bacterial lawn. Selected clones are presently being analyzed by sequencing as well as for lysis of
M. smegmatis.
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Identification of anti-apoptotic Brucella melitensis effectors using a genomewide yeast-based screen
Laloux G.1,3, Jamet A.1, Letesson J. J.1, Vidal M.2 and De Bolle X.1
1

URBM, University of Namur, 61 rue de Bruxelles, 5000 Namur, Belgium 2Vidal lab,
Department of Cancer Biology, DFCI, Harvard Medical School, Boston MA 02115, USA

3

corresponding author: geraldine.laloux@fundp.ac.be; G.L. is supported by an Aspirant Grant
of the Fonds National de la Recherche Scientifique (FNRS), Belgium

During the complex interaction between a pathogen and its host, the infectious agent can interfere with
the host cell apoptosis to its benefit, either by inhibiting or activating this process. It has been shown
that infection by Brucella spp., facultative intracellular bacteria that cause brucellosis in a variety of
animals and undulant fever in humans, inhibits spontaneously occurring or induced apoptosis. On the
other hand, the yeast Saccharomyces cerevisae can be an interesting model for the functional study of
pro- or antiapoptotic proteins, such as the Bcl-2 family members. Moreover, yeast can be used as a
powerful tool for the identification of new putative apoptosis inhibitors. We perform a genome-wide
screen for Brucella ORFs that can “save” yeast from cell-death induced by Bax (a mammalian proapoptotic protein). The Brucella melitensis ORFeome, which is a standardised ORF library, has been
cloned in a yeast expression vector and used in pool to transform a yeast strain expressing Bax under
induction conditions. Elimination of false positives and identification of candidate ORFs are in process.
Potential anti-apoptotic effectors that will be highlighted in this screen will be further characterised in a
well-described eukaryotic cellular model to confirm their role in the perturbation of the host apoptotic
network.
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Mercapto-phosphonates compounds as potent inhibitors of the metallo-βlactamases (MBLs).
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The extensive use of antibiotic is responsible of the significant increase in antibiotic resistance of
pathogenic bacteria, rendering antimicrobial therapy progressively less effective. The mechanism by
which bacteria can escape the action of almost all antibiotics is the production of class B β-lactamases
(1); also know as the metallo-β-lactamases (MBLs). These enzymes hydrolyse the amide bond of the βlactam ring in a broad spectrum of substrates, including penicillins, cephalosporins, and particularly
carbapenems which are one of the last β-lactam antibiotic generation. The MBL family has been divided
into three different sub-classes, B1, B2, and B3, on the basis of sequence similarities (2). MBLs have
two metal binding sites. In sub-classes B1 and B3, both the mono-Zn2+ (Zn2+ in the His site) and di-Zn2+
forms are active but have different kinetic properties (3). The exception is the sub-class B2 containing
CphA from Aeromonas hydrophilia, which is inhibited by the presence of the second zinc ion (4).
The development of inhibitors is important in order to counter the emerging problem of MBLs on βlactam antibiotics used in antimicrobial chemotherapy. The inhibitors of the serine β-lactamases, such as
clavulanic acid or sulbactam do not inactivate these MBLs. However, several classes of inhibitors have
been described; these include mainly thioesters (5), thiols (6) and D-captopril (7). Our laboratory has
shown that thiomandelic acid (mercapto-carboxylic acid) and its analogues provide good inhibition of
the sub-class B1 enzyme, BcII (8). This study on the structure-activity relationship of inhibitors has
underlined the importance of the thiol and carboxylic acid functions, and the distance between them, to
enable successful inhibition. The laboratory of Molecular Chemistry and Thio-organic (P Metzner
University of Caen) has developed a new method of ortho-(alkyl)phenylphosphonates synthesis. Some
of the compounds produced are structural analogues of the mercapto-carboxylic acids. Consequently,
we established the inhibitory potential of mercapto-phosphonic acids on metallo-enzymes. One enzyme
from each sub-class of the MBLs was tested with twelve mercapto-phosphonates and its derivates. The
sub-class B1 enzyme VIM-4 and the L1 enzyme of the sub-class B3 were tested with Zn2+ and without
additional Zn2+ present in the buffer, in order to avoid a chelator effect. The study of the sub-class B2
enzyme CphA was done without the addition of Zn2+ to the buffer, indeed this sub-class only requires
one Zn2+ for its activity. In the present study, we show that some of the mercapto-phosphonates tested
present an inhibition constant (Ki) ≤ µM. This is the first report of new inhibitors possessing a strong
activity against the different sub-classes of MBLs.
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Polyomaviruses are small DNA tumor viruses that can cause severe diseases in immunocompromised
patients. JC virus (JCV) is the causative agent of progressive multifocal leukoencephalopathy (PML), a
fatal demyelinating disease of the central nervous system (CNS), mostly in AIDS patients. BK virus
(BKV) has been associated with haemorrhagic cystitis and urethral stenosis in bone marrow and renal
transplant patients. It is also considered the etiologic agent of polyomavirus-associated nephropathy
(PVAN), which can lead to allograft loss after kidney transplantation. JCV, BKV and SV40, which
originated in rhesus monkeys and entered the human population as an unrecognized contaminant of
poliovirus and adenovirus vaccines, are also potent transforming viruses and are clinically associated
with human tumor formation.
Currently there is no treatment for these infections. The acyclic nucleoside phosphonate (ANP)
cidofovir [(S)-1-(3-hydroxy-2-phosphonylmethoxypropyl)cytosine, HPMPC, Vistide®] has already been
succesfully used in some cases of PML and PVAN. However, this drug needs to be administered
intravenously and is potentially nephrotoxic, which supports studying the antiviral activity of new
modified HPMPC derivatives. The in vitro activity of various ANPs against murine polyomavirus and
primate SV40 has already been shown (Andrei et al., 1997, Antimicrob Agents Chemother).
In this study, the same strains were used to evaluate the potency of compounds of three generations of
ANP’s: the first generation of original HPMP- and PME-compounds, the second generation of 6-[2(phosphonomethoxy)alkoxy]-2,4-diaminopyrimidines and the third generation of ANPs with a 5azacytosine moiety. Confluent UC1-B cells were infected with one of the four murine polyomavirus
strains MN/RDE Toronto, PTA, 2PTA2 or LID-1, while BSC-1 cells were infected with either the
primate SV40 strain A2895, the SV40 PML-1 strain EK or the SV40 PML-2 strain DAR. After removal
of the residual virus, serial dilutions of the test compounds were added. The viral cytopathic effect was
recorded microscopically after 4 to 6 days (murine polyoma) or 5 to 7 days (SV40). The activities of the
6-[2-(phosphonomethoxy)alkoxy]-2,4-diaminopyrimidines against murine and primate polyomavirus
were comparable to the ones of their parental compounds, but none of the drugs were selective.
Compounds with a 5-azacytosine moiety showed high activities and selectivities against both murine
and primate polyomavirus. Future studies will determine whether these compounds are candidate drugs
to treat human polyoma infections.
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Respiratory syncytial virus (RSV) is a major cause of respiratory disease in both cattle and young
children. The development of effective vaccines against RS viruses has been hampered by the
observation that prior vaccination can exacerbate subsequent RSV disease by an immunopathological
phenomenon caused by polarized TH2 response.
It has previously been shown that the F and G surface glycoproteins, and the N protein, were major
protective antigens of BRSV. Vaccination of mice with plasmid DNA expressing the F or G proteins of
RSV has shown to induce a strong TH1 response and to reduce the viral load in the lungs after RSV
challenge, without inducing enhanced pulmonary inflammatory response or eosinophilia. A combination
of DNA priming and boosting with conventional inactivated vaccine was recently successfully used for
protection of calves against BRSV.
The objective of this study was to vaccinate calves with the nucleocapsid protein following a DNA
prime-protein boost strategy.
A synthetic sequence coding for the nucleocapsid gene was cloned in the mammalian expression
plasmid pcDNA3. The native N protein was expressed by a recombinant baculovirus, purified on
affinity Ni-NTA matrix and adjuvanted with Quil A.
One month old BRSV-seronegative cross bred dairy calves were randomly allocated to 4 groups.
Groups 1 and 3 received 2 injections of plasmid expressing the N protein, while calves of groups 2 and
4 received 2 injections of the control plasmid. Then, calves of groups 1 and 2 were boosted with the
purified N protein. The calves were challenged with BRSV and sacrificed 6 and 12 days after the
challenge. Serological and cellular immune responses were followed during the whole experiment.
Protection was evaluated by examining the extent of pulmonary lesions and by measuring the viral
multiplication in the respiratory tract.
The results showed that DNA vaccination primed for specific T cell-mediated response, characterized
by both a lymphoproliferative response and IFN-γ production. This response was enhanced after protein
boost. Both DNA and protein vaccination also induced specific humoral albeit non neutralizing
response.
After challenge, no clinical signs were observed. However, all calves of the mock-vaccinated group
display histopathologic and macroscopic lesions of the lungs. The calves, vaccinated both with plasmid
DNA and protein were completely protected against the pneumonic lesions while calves from the 2
other groups showed intermediate results. Viral RNA was detected in the bronchoalveolar lavages of
calves from the mock-vaccinated and protein-vaccinated groups. In contrast, very few copies of viral
RNA were detected in the 2 other groups. No viral RNA was detected in the lungs of calves from groups
1 and 3. In contrast all calves of group 4 and 1 calf of group 2 showed viral RNA in the lungs.
In conclusion, only calves vaccinated with plasmid DNA and boosted with protein exhibited protection
against the development of pneumonic lesions and the viral replication after BRSV challenge. This
protection was strongly correlated with cell-mediated immune response.
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Until recently, human coronaviruses (HCoV), such as HCoV-OC43, were mainly known to cause a
significant fraction of mild upper respiratory tract infections. In recent years, the identification of new
HCoV’s, including severe acute respiratory syndrome coronavirus, revealed that HCoV’s can be highly
pathogenic, causing a significant portion of more severe upper and lower respiratory tract infections,
including bronchiolitis and pneumonia. To date, no specific antiviral drugs are available, neither to
prevent nor to treat HCoV infections. We investigated whether chloroquine (CQ), a widely used drug
with well-known antimalarial effects, could prevent death in newborn mice as a result of infection with
HCoV-OC43. Therefore, C57BL/6 mother mice were treated subcutaneously with several doses of CQ,
which is, due to its biochemical characteristics as a lipophilic weak base, excreted in the mother’s milk.
Subsequently, 5-day-old suckling mice were inoculated intracerebrally with 5 x 104 genome equivalent
copies of HCoV-OC43. In litters of untreated mothers, none of the pups survived HCoV-OC43
challenge. The highest survival rate (98.5%) of the pups was found when mother mice were treated with
a concentration of 15 mg/kg CQ. Survival rates declined in a dose dependent manner, with 67.9%
survival when treated with 5 mg/kg CQ, 9.5% survival when treated with 1 mg/kg CQ and 0% survival
when treated with 0.1 mg/kg CQ. Our results show that CQ can be highly effective against HCoV-OC43
infection in newborn mice, and may be considered as a future drug against HCoV’s.
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To overcome limitations in bacterial diversity studies caused by labour-intensive polyphasic
2

classification approaches, a microarray allowing fast and reliable identification and
classification of Sinorhizobium strains was developed. The genus Sinorhizobium comprises
bacteria capable of nitrogen fixation in symbiosis with leguminous plants, and consists of 11
different species. Housekeeping genes, encoding basic cellular functions, offer a good potential
for identification because they are more variable than rRNA genes, yet sufficiently conserved
to permit broad comparisons. Therefore, we developed a microarray that targets multiple
housekeeping genes for the identification of Sinorhizobium strains without the need for
sequencing. For this purpose, we amplified and sequenced internal segments of 14
housekeeping genes from 36 reference strains representing the different Sinorhizobium species
and 15 reference strains from other related rhizobial genera. The generated sequences were
used to design sinorhizobial species-specific oligonucleotides for the identification microarray.
In addition, several genus-specific oligonucleotides for the identification of other related
rhizobial genera at genus level were designed. We validated the designed oligonucleotides by
hybridizing the microarray with the reference strain DNA. Hybridization results show reliable
identification of the reference strains. The developed microarray system is now being used to
identify unknown rhizobial isolates. Our data indicate that a microarray targeting housekeeping
genes is a relatively simple and accurate genotyping technique that would also be applicable for
the identification and characterization of other groups of interest.
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Optically pure D-amino acids are valuable intermediates for the preparation of semisynthetic antibiotics,
pesticides and other products of interest for the pharmaceutical, food and agrochemical industries.
Enzymatic production of optically pure D-amino acid from D,L-5-monosusbtituted hydantoins has been
proved to be cheaper and less contaminating than chemoenzymatic production. This enzymatic process
is known as the “hydantoinase process”, in which the hydantoin ring is first hydrolyzed by an
enantioselective hydantoinase. Further hydrolysis of the resulting N-carbamoyl α-amino acid to the
corresponding free D- or L-amino acid is catalyzed by highly stereospecific N-carbamoyl α-amino acid
amidohydrolase. At the same time as the hydantoinase hydrolyzes an enantiospecific 5-monosubstituted
hydantoin the chemical and/or enzymatic racemisation of the remaining non-hydrolyzed 5monosubstituted hydantoin begins. Chemical racemisation proceeds via keto-enol-tautomerism under
alkaline conditions. The velocity of racemisation is highly dependent on the bulkiness and electronic
factors of the substituent in position 5 and is usually a very slow process. For this reason hydantoin
racemase is a key enzyme for the production of optically pure D- and L-amino acids from racemic
mixtures of hydantoins.
The hydantoin racemase from Sinorhizobium meliloti CECT 4114 has been cloned, purified and
characterized. The enzyme is a homotetramer with a molecular mass of 100 kDa, an optimum
temperature and pH of 40 ºC and 8.5 respectively, and with a slight preference for hydantoins with short
rather than long aliphatic side chain or those with aromatic rings. Two cysteines, Cys76 and Cys181, have
been mutated to study their role in substrate recognition and activity, due to highly conserved sequence
similarity with several glutamate and aspartate racemases. Biochemical analysis, isothermal titration
calorimetry, circular dichroism and fluorescence studies were carried out to assess the implication of
each residue in activity or substrate recognition and the effect of the mutation of these residues to
alanine or serine. Results show that Cys76 is responsible for recognition and proton retrieval of D-isomer
while Cys181 is responsible for L-isomer recognition and racemisation, suggesting a two-base reaction
mechanism. When a D-isomer of a 5-monosubstituted hydantoin is available, Cys76 (in thiolate form)
would act as a base and retrieve a proton. Cys181 would act as an acid, inserting a proton in the opposite
side of the substrate, thus producing the corresponding L-5-monosubstituted hydantoin. On the other
hand, the isomerisation of the L-isomer of the substrate would be carried out by the binding to Cys181
and the retrieval of a proton. In this case, this residue would act as the base, and Cys76 would donate a
proton to the putative intermediate formed.
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The emergence of Mycobacterium tuberculosis resistant to first line antibiotics has lead to renewed
interest in the understanding of the mechanisms of action of second line antimycobacterial agents.
Recently, resistance to para-amino salicylic acid (PAS) has been correlated to mutations in the thyA
gene encoding thymidylate synthase, an enzyme catalyzing the conversion of deoxyuridylate (dUMP) to
deoxythymidylate (dTMP). Here, we set to extend our understanding on the mechanisms of PASresistance through the analysis of 4 genes of the folate pathway and biosynthesis of thymine nucleotides
in a collection of PAS- gene encoding thyX, an enzyme involved in thymine biosynthesis in resistant
clinical isolates as well as in PAS-resistant spontaneous mutants. Only 40% of the non-clustered clinical
isolates and spontaneous mutants had a mutation within the thyA gene. Overall 18 distinct mutations
were identified in the thyA and 3 in the dfrA genes. The corresponding MIC to each mutation was
determined. PAS-resistant strains encoding wild type genes in the folate pathway and thymine
biosynthesis suggest that PAS resistance in M. tuberculosis can also results from mutations in genes
other than those investigated here.
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There is a growing number of examples of prokaryotes that display differentiation in their life cycle.
The most well-known bacterial paradigm is Bacillus subtilis that divides asymmetrically during the
sporulation.
A group of four alpha-proteobacteria have been described as dividing asymmetrically. Among them
stand Brucella abortus, a facultative intracellular pathogen responsible for a worldwide zoonosis, and
the free living bacterium, Caulobacter crescentus, which present an obligated asymmetrical cell cycle.
In C. crescentus, the DivK/CtrA regulatory network tightly controls its differentiation. Homologs for all
proteins of this network are predicted from the B. abortus genome. Nevertheless, PdhS, that shares
similarity with two of these homologs, is absent in C. crescentus but seems to fit into this network in B.
abortus. Surprisingly it has been showed that this supplementary protagonist is essential. Moreover,
PdhS, whose function remains unknown, localizes at one cell pole whereas it does not display any
predicted transmembrane region. To better understand the PdhS function, we carried out a large yeast
two-hybrid screen. We took advantage of the Brucella ORFeome (about 97% of all predicted ORF’s). In
this screen, PdhS was used as the bait to catch protein partners (the preys) likely to interact in vivo with
it. Three partners, predicted as cytosolic, have been caught, two small proteins without any predicted
function and another bigger predicted as a fumarate hydratase that could carry out the transformation of
fumarate into malate in the TCA cycle. These three partners fused to a fluorescent protein have been
observed in fluorescent microscopy to analyse their localisation pattern. It’s noteworthy that the
fumarate hydratase displays the most obvious polar localisation pattern compared to the two others.
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Porcine reproductive and respiratory syndrome virus (PRRSV) is a major cause of virusinduced respiratory problems and reproductive failures in swine farms, resulting in large
economical losses. Vaccination of both sows and young piglets is routinely performed to
prevent the disease. Inactivated vaccines are safe to use in sows, since they cannot induce
reproductive failure, but the capacity to induce a protective immunity has been questioned,
especially in naive pigs. Attenuated live vaccines however have been proven to be highly
effective in protection to challenge with virulent PRRSV, but only if the challenge virus is
genetically and antigenically similar to the vaccine virus. Providing protection towards the
many antigenically different viruses that are currently circulating will be one of the major
challenges of future PRRSV vaccine research. The development of inactivated vaccines that are
capable of inducing neutralizing antibodies that protect towards challenge would be a good
strategy, since this would allow to rapidly adapt vaccines to newly circulating virus strains.
In this study, inactivated vaccines were prepared by beta-propionilactone inactivation of Marc145 grown Lelystad virus (LV), macrophage grown LV and a commercially available
attenuated vaccine. Finally, the inactived viruses were formulated with adjuvans so that each
dose contained an equivalent of 108 TCID50 infectious virus. Twelve 6 week old piglets were
vaccinated intramuscular with the inactivated vaccine based on the attenuated vaccine, 8 piglets
with the vaccine containing Marc-145 grown LV, 8 piglets with the vaccine containing
macrophage grown LV. All piglets were boosted intramuscular with the same amount of
vaccine 4 weeks after the primary immunization. Six piglets were included as non-vaccinated
controls. All piglets were challenged 4 weeks after the booster with 106.0 TCID50 LV. Blood
was sampled for immunoperoxidase monolayer assay (IPMA) and serum neutralization (SN)
test weekly on all animals, starting from the first vaccination. At 0, 3, 7, 10, 14, 21 and 28 days
after challenge blood was sampled for IPMA, SN test and virus isolation. None of the vaccines
induced IPMA or SN antibodies after the first immunization. After the booster, IPMA
antibodies were detected in most of the animals vaccinated with inactivated attenuated vaccine.
Animals vaccinated with inactivated Marc-145 and macrophage grown LV had respectively
low levels of IPMA antibodies and no IPMA antibodies. At the time of challenge, SN
antibodies were present only in animals vaccinated with inactivated attenuated virus and Marc145 grown LV. Upon challenge with LV, a viraemia was observed in all animals. In animals
vaccinated with inactivated attenuated virus however, a clear reduction in the levels and
duration of viraemia was observed (95% reduction at 10 d post challenge; absolute values).
Vaccination with inactivated Marc-145 and macrophage grown LV had only a small effect on
the levels of viraemia, but reduced the duration of viraemia. In conclusion, we observed that an
inactivated vaccine can induce virus-neutralizing antibodies which results in partial virological
protection towards challenge.
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The genome of Ralstonia/ Cupriavidus metallidurans CH34 contains four replicons: a 3.9 Mb
chromosome, a 2.6 Mb megaplasmid, and the heavy metal resistance plasmids pMOL28 (183kb) and
pMOL30 (234 kb). The megaplasmid contains a copSRABCD gene cluster similar to the copper
resistance determinants found in plasmids of E. coli and P. syringae. Plasmid pMOL30 also contains
these cop genes (though with a substantially different copB gene) organised as a 19 ORFs cluster:
copVTMKNSRABCDIJGFLQHE. This large cluster seems to be necessary for the cell to cope with up to
2-fold higher levels of copper. When introduced in plasmid-free derivatives of C. metallidurans, this
cop locus was able to restore the wild-type MIC (Minimum Inhibitory Concentration), albeit via a
biphasic survival curve (1). Expression analysis performed on those 19 ORFs by quantitative-PCR
shows the induction of all the ORFs ranging from 2 to 1159 fold when cells were challenged with
Cu(II). The applied concentration of 0.4 mM Cu(II) is the highest to induce maximal expression of most
cop genes. In addition, microarray data showed in particular pMOL30 cop genes are primarily induced
after a Cu(II) challenge. Megaplasmidic cop genes were also induced but at a much lower level with the
exception of copD (1). On pMOL30 (with 250 ORFs), 28 additional genes were up-regulated in the
presence of Cu(II), all of which are located in the vicinity of the cop cluster. Some of these genes are
encoding for membrane proteins and may be involved in cell wall biogenesis (e.g. to control cellular
damage inflicted by copper). On pMOL28 (with 164 ORFs, none of which have been directly associated
with copper resistance), 20 genes were up-regulated in the presence of Cu(II), including the cnr cluster
of genes (involved in Co(II) and Ni(II) resistance). On the chromosomal material, 160 genes were upregulated by copper. This included genes involved in the metabolism of arginine and proline, the
biosynthesis of N-glycan (with a notable 7.1 fold induction of gtrA) with possible relevance to
membrane maintenance, the degradation of PHB (poly- -hydroxybutyrate), some RpoE controlled
functions involved in extracytoplasmic stress response, and the metabolism of glutathione.
Besides the up-regulation with Cu(II), the pMOL30 cop cluster displayed also a very high expression in
presence of Zn(II), Cd(II), Ni(II) and to Pb(II). This kind of multiple metal response displayed by the
cop genes is also seen for other heavy metal resistance loci such as cnr, mer or pbr, and has a yet
unknown phenotype. However, together with the modulated response of cop genes (in terms of
pMOL30 versus megaplasmid) and the number and type of other differential expressed genes in various
pathways (pointing to cellular damage control) this suggests that the cellular defense in C. metallidurans
against copper consists of several stages and implies the intervention of various regulons in an initial
general response to metal stress followed by a more metal specific response.
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Cupriavidus metallidurans strain CH34. Microbiology. 152:1765-1776.
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Relationships between promoter strength and repressibility in the carAB
operon encoding the sole carbamoylphosphate synthase of Escherichia coli.
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Brussels, Belgium.
Carbamoylphosphate (CP) is a precursor common to the de novo biosynthesis of arginine and
pyrimidine nucleotides. Whereas most organisms have two specialised carbamoylphosphate synthases
(CPSase), one for each pathway, E. coli has only one CPSase, the product of the carAB operon.
Transcription of the carAB operon is initiated at a tandem pair of promoters that are submitted to
different controls. P2, downstream, is mainly repressed by arginine and the arginine repressor (ArgR).
P1, 67 nt more upstream, is mainly downregulated by excess pyrimidines and to a smaller extent by
purines. Moreover, P1 is also subject to the stringent control (ppGpp). The major pyrimidine-specific
repression requires three multifunctional proteins: IHF (Integration host factor), PepA (aminopeptdisae
A) and PyrH (UMP-kinase). Purine-specific repression requires the purine repressor (PurR) and PepA.
IHF and PepA play an essential architectural role: DNA bending and wrapping play a crucial role in the
elaboration of specific higher order nucleoprotein structures in which PyrH and PurR are the specific
sensor regulators (1, 2).
Here we analyse the relationship between P1 promoter strength and its repressibility by excess
pyrimidines and purines. To do so we used a single-copy transcriptional P1-lacZ reporter fusion and
assayed -galactosidase activities and mRNA levels.

P1 differs from the canonical
dependent E. coli promoters in two aspects: -1- The -10 or
Pribnow box (CAGAAT) has a C instead of the highly conserved T at its 5'-end and bears two strong
bps. -2- P1 has a 7 bp G+C rich stretch between the Pribnow box and the transcription start. A G+C rich
stretch at this position (called discriminator box) is generally found in stringent promoters that upon
nutritional stress are downregulated by the alarmone ppGpp. The enhanced stability of the discriminator
box is supposed to constitute a high energy barrier in the isomerization of the closed to the open
complex.
Substituting the CAGAAT Pribnow box by the consensus sequence (TATAAT) resulted in a
nearly sixfold increase in P1 promoter activity on minimal medium. Concomitantly the pyrimidinespecific repressibility was reduced about twofold whereas, in contrast, the purine-specific repression
was not affected. The residual pyrimidine-specific repression was shown to be PepA and IHF
dependent. Substituting three contiguous strong bps of the discriminator box (CGC) by weak bps (ATA)
resulted in an approximately fourfold increase in promoter activity and a cocomitant 3.5-fold reduction
of the pyrimidine-specific repression. The purine-specific repression was only slightly reduced.
These results indicate that there exists a direct link between P1 promoter activity and its
repressibility by excess pyrimidines. Therefore, we may conclude that the particular bp composition of
the P1 promoter elements is adapted to ensure a proper modulation of CPSase production in function of
the cellular needs for CP in the pyrimidine biosynthesis.
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Modulation of the phagosome containing the type IV secretion system mutant
by putative effectors secreted by the wild-type, Brucella melitensis 16M.
Caroline Nijskens, Sophie Bonnot, Xavier De Bolle and Jean-Jacques Letesson
(URBM, Facultés Universitaires Notre-Dame de la Paix, Namur, Belgium)
Brucella melitensis 16M is a facultative intracellular, gram negative cocco-bacillus that causes Malta
fever in humans and brucellosis in animals.
B. melitensis possess a type IV secretion system (TFSS), called VirB, that is one of its major virulence
factors. This TFSS was shown to interfere with trafficking of the vacuole containing Brucella spp. and
strictly needed to reach the intracellular replication niche. Actually, a virB mutant is unable to replicate
in host cell and is highly attenuated in a murine model of infection. Yet unidentified effectors are
probably secreted by the VirB system of Brucella.
If there is some TFSS-dependent secretion in the cytoplasm of the infected cell then these effectors
could act on the other vacuoles of the same cell, so that cells infected with the wild-type (WT) strain
should partially permit to a virB mutant to reach its replication niche. Here, we show that in bovine
macrophages, the virB mutant is able to multiply intracellularly only when the cells are co-infected with
the WT strain. Furthermore, the vacuoles containing the « saved » virB mutant acquire some membrane
characteristics (exclusion of LAMP-1) of the vacuole containing the WT strain.
We conclude that the TFSS of the WT strain could secrete some soluble effectors that acts in trans on
the vacuole containing the virB mutant.
Nevertheless, the nature of these effectors is still unknown. So, we tried to identified them, in vitro, by
comparing through 2D-DIGE supernatants of the WT and of the virB mutant strains grown in condition
of optimal virB expression. Around 15-20 proteins were identified by the LCMS MS spectrometry as
present exclusively in the WT supernatant. These candidates are currently characterised.
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Expression of type I and type III interferons in the central nervous system
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Type I interferons (IFN) were discovered for their ability to protect cells against viral infection (1).
These inducible cytokines mediate their activity by binding to the common type I IFN receptor.
Signalling from this receptor activates a multitude of IFN-stimulated genes with antiviral,
antiproliferative and immunomodulatory activities.
The type I IFN family is multigenic. Human and mouse genomes carry one IFN-β, one IFN-κ, one IFNε/τ and multiple IFN-α, IFN- ω (human) and limitin (mouse) genes (2, 3). The multigenic nature of the
type I IFN family raises the question of whether the different subtypes play identical roles. Because all
the type I IFN subtypes bind to the same receptor, it seems that those cytokines do not primarily differ
for qualitative reasons. We are studying differential expression of type I IFN subtypes in central nervous
system (CNS) infections in order to know if different subtypes have acquired specific expression
profiles. Acquisition of such specific profiles could be an explanation of type I IFN genes multiplicity.
Type III (IFN-λ) and type I IFN share the same inducing stimuli, they bind to different receptors but
seems to play identical functions (4, 5, 6, 7).

We aim to progress in the understanding of the reason of type I IFN genes multiplicity and to
test to what extent type I and type III IFN are redundant.
We infected mice with two different neurotropic viruses: Theiler’s virus (picornavirus family) and La
Crosse virus (Bunyavirus family). By RT-qPCR, we showed that, whatever the neurotropic virus used,
expression of IFN-κ, IFN-ε and limitin genes was not induced in the infected brain. On the contrary,
IFN-α and IFN-β genes expression was highly upregulated in infected brains. By a PCR-cloningsequencing strategy, we further showed that, among the 14 murine IFN-α subtypes, IFN-α5, -α2, α8/6 and -α4 were preferentially expressed in infected brains (8).
In order to test if IFN-α expression is tissue specific, were are presently studying differential expression
of type I IFN in MHV-infected livers. Preliminary results show that IFN-α5, -α2, -α8/6 and α4 subtypes are also preferentially expressed in infected liver. These results suggest that IFN-α
subtypes do not seem to have acquired specific expression profiles.
Interestingly, preliminary data suggest that type III IFN gene expression is upregulated in the infected
livers but not in the infected brains.
Recently we demonstrated that neurons are IFN producers in vivo (8). We are interested to focus the
study of type I IFN expression in neurons (primary cultures) and to try to identify a possible functional
link between (i) neurons, (ii) the specific type I IFN neurons may produced and (iii) the biological
characteristics of these latter IFN subtypes (glycosylation, transcriptional regulation, …).
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Binding Site Identification and Genotypic Profiling of Hepatitis C Virus
Polymerase Inhibitors
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Hepatitis C is a viral disease affecting 3% of the world population. It can lead to liver fibrosis, cirrhosis
and death. Although infection can be eradicated by a combination of pegylated interferon and ribavirin,
the treatment is not successful in 50% of the patients and has considerable liabilities. The viral strain
(genotype) is among the key factors that determine clinical response to current therapy. For this reason,
our efforts are directed toward finding drugs that are active against non-responding genotypes, as well
as in treatment naïve patients.
The RNA-dependent RNA polymerase NS5B is pivotal in the replication of the hepatitis C virus (HCV).
It is the key enzyme in the synthesis of a complementary minus-strand RNA using the genome as
template, and subsequent synthesis of multiple genomic plus-strand RNAs from this minus-strand RNA
template. The enzyme exhibits considerable structural similarities to the reverse transcriptase (RT)
enzyme of HIV. The successful clinical use of HIV RT inhibitors suggests that it should also be feasible
to develop small-molecule NS5B inhibitors.
To date, a number of inhibitors of the clinically important genotype 1b NS5B enzyme have been
identified, including a class of benzimidazoles, thiophenes and benzothiadiazines, which bind to three
distinct binding sites. Here, we designed a panel of enzyme mutants that enables the identification of the
site of action of novel inhibitors and use it to profile an acyl pyrrolidine analog.
Ideally, HCV antivirals should retain activity across the spectrum of circulating clinical genotypes.
Therefore, we have engineered and purified a panel of recombinant NS5B enzymes from patient serum,
for inhibition studies. This genotypic panel includes genotypes 1a, 1b, 2a, 2b, 3a. Here, we present the
activity of benzimidazole, thiophene, benzothiadiazine and pyrrolidine inhibitors on this panel of
enzyme isolates. As expected, we observed considerable differences in enzymatic inhibition across the
panel. The activity of the tested inhibitors could be correlated with their divergent respective NS5B
binding sites through an array of studies that combine biochemistry and computational simulation.
The present methodology provides insights into the site of action of new inhibitors and allows to explore
their potential to inhibit other genotypic HCV strains. This facilitates the rational drug design of
inhibitors that can be accommodated into highly variable binding sites.
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Secretion via the type II secretion pathway in Gram-negative bacteria often relies critically on steric
chaperones in the periplasm. A classic example of such chaperones is the lipase-specific foldase (Lif), a
bitopic inner-membrane protein, representing a unique class of steric chaperones. Here, we report the
first crystal structure of Lif from Burkholderia glumae, a prototype for this class of chaperones, in
complex with its cognate lipase. The structure reveals how Lif employs a novel α-helical scaffold to
engulf lipase thereby creating an unusually extensive folding platform. In addition, folding studies of the
lipase point to an intriguing folding fingerprint consisting of at least two well-spaced intermediates
along the folding pathway. Taken together, our studies suggest that Lif and its cognate lipase represents
a novel system of steric chaperones designed to accommodate the complex folding profile of their
targets
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Resistance of Burkholderia cepacia complex biofilms to disinfectants
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Burkholderia cepacia complex (Bcc) bacteria are opportunistic pathogens that are intrinsically resistant
to many antimicrobial agents. Not only are there limited numbers of antibiotics available for the
treatment of Bcc infected CF patients, problems regarding the efficacy of disinfectants and antiseptics
for inactivating these microorganisms have also been reported. It is well-known that biofilm cells are
often more resistant to antimicrobial agents than planktonic cells and the biofilm-forming capability of
Bcc bacteria may thus contribute significantly to this problem.
The goal of our study was to determine the effect of several commonly used disinfectants on Bcc
biofilms and to compare this effect with the effect observed for planktonic cells. In a first phase we
developed and optimised various assays to quantify biofilms in microtiter plates. Subsequently we used
these assays to compare the efficacy of various antimicrobial treatments. We evaluated the reduction of
total biofilm biomass using a crystal violet staining and determined reduction of viable cells using a
resazurin-based viability staining. Finally we also considered regrowth of biofilms after an antimicrobial
treatment.
This set-up allows high-throughput initial screening of antimicrobial agents. The European Suspension
Test (EST) was chosen to determine the effect of disinfectants on planktonic cells, whereas the
microtiter plate methods described above were used to evaluate the effect of these agents on biofilms.
Our initial results show that several commonly used disinfectants (including sodium hypochlorite,
chlorhexidine and hydrogen peroxide) exhibit significantly reduced activity towards Bcc biofilms,
compared to planktonic cells. This treatment failure stresses the importance of evaluating the effects of
disinfectants on biofilms and of considering biofilm formation in infection control procedures.
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White spot syndrome virus (WSSV) is the most lethal pathogen for shrimp aquaculture. Differences in
virulence among WSSV geographical strains have been suggested. In this study, the virulence of three
WSSV strains, two from Thailand (WSSV Thai-1), (WSSV Thai-2) and one from Vietnam (WSSV
Viet) was compared by a reproducible intramuscular (IM) inoculation procedure in specific pathogenfree shrimp Litopenaeus vannamei. A dose of 30 SID50 of each strain was injected IM into twenty
juvenile shrimp. The experiment was repeated three times. Shrimp were monitored every 12 h for
clinical signs including anorexia and lethargy. Dead shrimp were analyzed for WSSV infection by
indirect immunoflourescence (IIF). Differences in virulence were established with the median lethal
time (LT50) obtained by probit analysis.
Shrimp infected with WSSV Thai-1 and WSSV Thai-2 strains started to show clinical signs at 24 hours
post inoculation (hpi) and at 36 hpi for shrimp infected with the WSSV Viet strain. Cumulative
mortality reached 100% between 72-84 hpi with WSSV Thai-1, at 108 hpi with WSSV Thai-2, and
between 204-348 hpi with WSSV Viet (Figure 1a). All dead shrimp were infected with WSSV as shown
with IIF. LT50 for WSSV Thai-1, WSSV Thai-2 and WSSV Viet were 47 hpi, 61 hpi and 120 hpi
respectively and all were significantly different from each other (Figure 1b).
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The standardized inoculation procedure used in this study has proven to be very appropriate for
evaluating the virulence of WSSV strains. Results demonstrate that important differences in
mortality rate exist between the three WSSV strains tested. This standardized inoculation procedure
can be used to evaluate control strategies against the virus, especially strains which display a lower
virulence.
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Cytokines play a fundamental regulatory and signaling role in immune responses. Interferon-γ
(IFNγ), a cytokine produced by stimulated T-lymphocytes and Natural Killer cells, acts
principally as an immunomodulatory factor.
In this study, a replicative fowl adenovirus serotype 1 (CELO) recombinant for active form of
chicken IFNγ (ChIFNγ) was constructed. In the engineered recombinant, the ChIFNγ gene was
placed under the control of CMV promoter. The ChIFNγ expression cassette was inserted in the
right end of the CELO genome (D fragment), which was able to carry the largest insertion of
foreign DNA without affecting the replication functions of the vector. The recombinant ChIFN
produced in CELO-virus expression system was characterized by comparing its biological
activities with that of recombinant ChIFNγ produced in baculovirus expression system (BacChIFNγ). CELO-ChIFNγ inhibit the replication of cytolytic virus in chicken embryo fibroblasts
and activated macrophages in a better manner than Bac-ChIFNγ one. Moreover, the in vitro and
in vivo stability of the CELO-derived recombinant ChIFNγ were considerably higher than BacChIFNγ ones. The CELO-ChIFNγ recombinant vector was able to replicate in vitro in LMH
hepatocytes cell line and to produce detectable levels of recombinant cytokine in supernatant as
early as 1h30 post-infection. Therapeutic use of CELO-derived recombinant ChIFNγ was also
evaluated in NDV vaccination.
In conclusion, CELO-ChIFNγ offers a very promising potential for in vitro production and for in
vivo therapeutic use, considering the high-level expression of biologically active and stable
ChIFNγ.
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Mucosal surfaces are the major route of entry for many infectious agents into the body and it is
therefore crucial to understand the mucosal immune system in order to develop an immunological
control strategy. The mucosae contain several defined lymphoid tissues that respond specifically
to invading antigens and this immune response can be either cellular or humoral. Chickens,
however, do not have encapsulated lymph nodes such as those found in mammals, but develop
instead diffuse mucosa-associated lymphoid tissues (MALT) wherever they are antigenically
stimulated in the body : the head (HALT : head-associated lymphoid tissue), the gut (GALT : gutassociated lymphoid tissue) and the lung (BALT : bronchus-associated lymphoid tissue). Mucosal
immunology research has been hampered by the difficulty and labor-intensiveness of collecting
samples and lacks results in poultry.
Newcastle Disease Virus (NDV) was chosen as model to study mucosal immunity in chicken.
Techniques to collect samples of MALT and a NDV specific chicken IgA ELISA have been
elaborated and developed to assay and compare mucosal immunity induced by two attenuatedlive NDV vaccines (one pneumotropic and one viscerotropic lentogenic strain) in chicken
inoculated at day old. The evolution of NDV specific IgA has been measured in tears, supernatant
of ex vivo culture of duodenum, in bile, in lung washes and in serum. Preliminary results show
that mucosal response is significantly different according to analyzed organs and used vaccines.
A correlation between level of NDV specific IgA production and tropism of attenuated-live NDV
vaccines has been observed in GALT and BALT.
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Transcriptional modulation of cytokine and chemokine genes by the
Leader protein of Theiler’s virus
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Theiler’s virus is a picornavirus which infects the central nervous system (CNS) of mice. This
virus is able to persist in the CNS of mice and induces a demyelinating pathology, reminiscent of
Multiple Sclerosis. We study the Leader protein of this virus. This protein is necessary for the
persistence of the virus in the CNS1,2. We have shown, in vitro, that the Leader protein inhibits
the transcription of genes encoding for the type I Interferons1 and disturbes the nucleocytoplasmic trafficking of host proteins3.
Lots of genes of the innate immune response depend on nuclear translocation of transcription
factors. So, we studied if transcriptionnal inhibition by the Leader protein was restricted to only
the interferons genes.
Using micro-arrays and real-time RT-PCR analysis, we show that the Leader protein not only
inhibits the transcription of Interferon genes but that it blocks transcriptional up-regulation of
several cytokine and chemokine genes that are typically induced by viral infections.
Work in progress suggest that , in vivo, Interferon antagonism is the primary function of the L
protein, early after infection, although this inhibition is only partial.
References :
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As producers of approximately two-thirds of the known antibiotics, soil-dwelling bacteria
of the genus Streptomyces are regarded as the paradigm of a secondary metaboliteproducing microorganism. The genome sequences of Streptomyces coelicolor and
Streptomyces avermitilis revealed that this natural incidence was even far underestimated
as both species are predisposed of about two dozen pathways for secondary metabolites,
only few of which had previously been identified. Therefore streptomycetes will continue
to be major sources of important natural compounds, and huge efforts are therefore
devoted to understand the mechanisms that govern secondary metabolites production.
What then are the mechanisms that monitor the environment’s nutritional state and
translate worsening perspectives to a decision to trigger antibiotic production? A
theoretical signalling cascade has been proposed to define the steps that lead from
nutrient sensing to the control of developmental genes. In this signal transduction puzzle,
global regulators are important pieces, allowing the cell to monitor the general state of
primary metabolism and therefore timing the switch to secondary metabolism. Here we
report that the transcriptional regulator DasR occupies this position in Streptomyces
coelicolor, linking N-acetylglucosamine uptake and utilization to transcriptional
activators of antibiotic biosynthesis clusters.
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Multilocus sequence analysis of Bradyrhizobium using recA, gyrB and
rpoB gene sequences.
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Universiteit Gent, K.L. Ledeganckstraat 35, B-9000 Gent, Belgium.
The rhizobia are root-nodulating bacteria from legumes that play a major role in the global
fixation of nitrogen. The current classification of the rhizobia is influenced by the small subunit
(16S, SSU) rRNA molecular phylogeny.
However, rrs based taxonomy has several limitations. One of the main problem is the relatively
small sequence divergence between closely related species. This is particularly important with the
genus Bradyrhizobium which has been classically considered a taxonomically difficult group
(Willems et al., 2001, 2003) and which contains seven species: B. japonicum, B. elkanii, B.
liaoningense, B. yuanmingense, B. betae, B. canariense and B. denitrificans. In this genus, the
phylogenetic relationships among species are poorly understood. For this reason, recently DNA
sequence comparison of housekeeping genes has been used for phylogenetic investigation of
groups of the rhizobia.
In this work, we generated a high number of recA, gyrB and rpoB housekeeping genes sequences
from several strains of all Bradyrhizobium species. We used these genes sequences for
phylogenetic analyses of bradyrhizobia and which helped us to corroborate rDNA-based
groupings and resolve the relationships among Bradyrhizobium strains.
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Sourdough is a mixture of flour and water fermented with lactic acid bacteria (LAB) and
yeasts. The type and amount of the metabolic products of the sourdough microbiota
significantly contribute to the bread quality. The objective of our research was to study
the population dynamics and metabolomics of different sourdough fermentations
performed on laboratory scale.
The sourdoughs were prepared by mixing sterile water with flour. The bacterial
diversity and dynamics of the sourdoughs were studied by means of the cultureindependent DGGE technique. Also, LAB were isolated and purified. The genetic
diversity and identity of the isolated LAB were determined by using protein profiling and
genotypic methods such as rep-PCR, AFLP (Amplified-Fragment-Length-Polymorphism)
and MLSA (Multi-Locus-Sequencing-Analysis). Mainly Lactobacillus species were
isolated.
As non-cultured organisms were detected by DGGE analysis, the cultivationdependent approach seems not sufficient to study population dynamics in sourdough
ecosystems. In addition, some of the isolated strains were not visualized on the DGGE
gels. In summary, a polyphasic approach minimizes the biases inherent to both
cultivation-dependent and cultivation-independent methods.
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Several observations suggest that inhibition of the host complement alternative pathway
by Ixodes tick saliva is crucial to achieve blood feeding. We recently described two
paralogous anti-complement proteins called Ixodes ricinus anti-complement (IRAC)
proteins I and II co-expressed 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, thereby contributing to
broaden the host range of I. ricinus ticks. IRAC I and II were tested against the
complement of eight I. ricinus natural host species (six mammals and two birds). The
results demonstrate that IRAC I and IRAC II have broad and complementary inhibition
activities against the complement of different host species. This report is the first
description of paralogous anti-complement molecules encoded by a pathogen with broad
and complementary inhibitory activities against the complement of different host species.
Keywords: Tick; Ixodes ricinus; Salivary proteins; Innate immunity, Inhibitor of
complement; Immune evasion, Host-pathogen interaction; Host range.
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HBsAg-specific single-domain intrabodies reduce the secretion of
Hepatitis B virus and HBsAg in vivo
Benedikte Serruys, Freya Van Houtte, Phebe Verbrugghe*, Jacques Van Huysse*,
Claude Cuvelier*, Geert Leroux-Roels and Peter Vanlandschoot
Virus Host Interactions Unit, Center for Vaccinology and *Department of Pathology,
Ghent University Hospital, Belgium
Hepatitis B virus (HBV) has a great impact on human populations worldwide. It is estimated that 2 billion
people alive today have been infected. Three hundred and eighty million of these became chronically infected.
Because current therapies suffer from poor efficacy, resistant viruses or undesirable side effects, we
investigate the gene therapeutic potential of single-domain antibodies (VHHs) to inhibit the intracellular
replication, formation or secretion of HBV.
Llamas were immunized with plasma-derived HBsAg (pHBsAg). From blood and lymph node
cells, a VHH cDNA phage-display library was constructed. After two rounds of selection against yeastderived HBsAg, 90 VHH-exposing phages were further characterized. Based on their HBsAg-binding
characteristics and their VHH gene sequences, five VHHs were selected. One VHH (NC), that did not bind,
HBsAg was selected as negative control for all further experiments.
Large amounts of monovalent VHHs were produced in E. coli and purified on a BD Talon His-tag resin.
The capacity of these purified VHHs to bind pHBsAg was determined by ELISA using an anti-myc mAb to
detect the VHHs. Only two of the VHHs showed clear binding to pHBsAg-coated plates. Remarkably, when
VHHs were pre-incubated with the anti-myc mAb, binding of the other VHHs to pHBsAg was enhanced
strongly. In addition, all VHHs when coated to a plate were capable of binding pHBsAg. These data
suggested major differences in affinity between the monovalent VHHs.
To express the VHHs in eukaryotic cells, the VHH-coding sequences were cloned into the pCMV/myc/ER
plasmid, in frame with the coding sequence of an ER-signal peptide and a SEKDEL ER-retention signal.
After electoporation of COS-7 cells, expression of VHHs was demonstrated by Western blotting. Confocal
microscopy confirmed the presence of VHHs in the ER. Upon cotransfection with a HBsAg-expression
plasmid (pCDN3.1-HBsAg), the concentration of HBsAg in cell supernatant was reduced strongly.
Electroporation of the hepatoma cell line HepG2 with a HBV-expression vector (pSP65ayw1.3) together with
any of the VHH expression vectors resulted in a reduced amount of secreted HBsAg in the cell supernatant.
The concentrations of an other secreted HBV protein (HBeAg) were not affected. In cell lysates of VHHexpressing cells an increased concentration of HBsAg was observed. The expression of VHHs was
demonstrated by Western Blot. Clear co-expression of HBsAg and the HBsAg-specific VHHs was
demonstrated by confocal microscopy. Taken together, these results demonstrated the specific retention of
HBsAg particles by the HBsAg-specific VHHs in vitro.
To study the inhibitory capacity of the VHHs on HBV in vivo, the hydrodynamics-based DNA
transfection method was used. Male Scid mice were co-injected with 10 µg HBV-expression vector and 2 µg
of a VHH-expression plasmid. A clear reduction in HBsAg-concentration 1 and 4 days after injection was
observed in mouse plasma. HBeAg levels were not affected. More importantly, the concentration of HBVDNA, that corresponds to the number of secreted viral particles, was reduced nearly 10-fold.
Immunohistochemical analysis of the livers demonstrated complete absence of expression-induced liver
damage, induction of hepatocyte apoptosis or activation of kupffer cells. Remarkably, HBsAg was detected in
liver slices 4 days after injection, only when mice were co-injected with a HBsAg-specific VHH-expressing
plasmid. Taken together, these results suggest the specific retention of HBsAg and HBV particles by the
HBsAg-specific VHHs in vivo.
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FAME-based Bacillus Species Identification using Artificial Neural
Networks
B. Slabbinck, B. De Baets, P. Dawyndt and P. De Vos

Fifteen years of routine gas chromatographic fatty acid analyses at the Laboratorium of
Microbiology (Ghent University) and the BCCM/LMG Bacteria Collection (Ghent) led to the
accumulation of a massive amount of fatty acid methyl ester (FAME) data. The resulting FAME
database is an ideal source for data mining and machine learning. In this project we attempt to
create an automated bacterial species identification system based on FAME data. Starting with
the genus of Bacillus we classified sixty-three different species present in the FAME database
using artificial neural networks. We trained and tested several feedforward neural networks with
back-propagation for different parameter settings and with different datasets. Validation of the
classification models is done by simple validation as well as m-fold cross-validation. We obtained
accuracies of 54-89% and area-under-curve values of 0,975-0,997. This shows that feedforward
neural networks could be used for bacterial species classification and identification. With this
conclusion we will go further in the huge bacterial taxonomy to classify the species of the other
bacterial genera present in the FAME database. Ultimately, cooperation between bacterial culture
collections will become a serious issue. We will attempt to resolve the problems with networkoriented classification and identification to succeed with this very innovative and challenging
project.
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Interference with in vitro adhesion of Aggregatibacter/Actinobacillus
actinomycetemcomitans visualized in real time under flow conditions
Sliepen I., Teughels W.,Van Essche M., Hofkens J., Quirynen M.
Department of Periodontology, Faculty of Medicine, Research Group for Microbial
Adhesion, School of Dentistry, Oral Pathology & Maxillo-facial Surgery, Catholic
University of Leuven, Kapucijnenvoer 7, Leuven, Belgium
BACKGROUND
Microbial interactions are of importance in the colonization process of pathogenic bacteria, a first step
in the development of many infectious diseases such as periodontitis. Streptococcus sanguinis interferes
in vitro with the adhesion of Actinobacillus actinomycetemcomitans, a periodontopathogen (recently
reclassified as Aggregatibacter actinomycetemcomitans), to epithelial cells in static experiments.
However, the in vivo ecological niche of A. actinomycetemcomitans is subjected to fluid flow (saliva,
crevicular fluid). Such currents can influence the outcome of S. sanguinis-A. actinomycetemcomitans
interactions during colonization. The interactions should therefore be studied under more physiological
conditions, incorporating the effects of fluid flow.
OBJECTIVES
The aim of this study was to evaluate the influence of S. sanguinis on the adhesion of A.
actinomycetemcomitans to hard surfaces, in real time, under standardized fluid flow conditions.
METHODS
Adhesion experiments were carried out in a flow chamber, installed on the objective of a confocal
microscope. The adhesion of Green Fluorescent Protein labeled A. actinomycetemcomitan, strain ATCC
29522 to glass cover slips under continuous fluid flow was followed in real time during a period of 3
hours. Fluorescence intensity measurements were used as a reference value for the number of adhered
bacteria. The glass cover slips were not colonized, or pre-colonized by either S. sanguinis or
Streptococcus crista. This last species was taken as a control because it shows no inhibition of A.
actinomycetemcomitans adhesion to epithelial cells.
A similar set-up was used in a modified robbins device (artificial mouth) in which pre-colonized or
uncolonized glass discs were exposed to A. actinomycetemcomitans. The number of adhered A.
actinomycetemcomitans was for these experiments determined by culturing techniques and Real TimePolymerase Chain Reaction (RT-PCR).
RESULTS
Colonized S. sanguinis and S. crista bacteria inhibited subsequent A. actinomycetemcomitans
colonization of glass surfaces under flow conditions. The number of A. actinomycetemcomitans bacteria
that colonized a surface pre-colonized by S. sanguinis was always lower than to clean glass. The
inhibiting effect of pre-colonization of the glass by S. sanguinis on the adhesion of A.
actinomycetemcomitans was larger than the effect by S. crista. After 3 hours the proportions of A.
actinomycetemcomitans adhered to a S. sanguinis-covered versus a clean surface and a S. cristacovered versus a clean surface differed with a factor 2.49 for the culturing experiments, 2.39 for the
RT-PCR analysis and 2.85 for the microscopy experiments.
CONCLUSIONS
The data from the RT-PCR analysis, the culture counts and the fluorescence intensity measurements,
coming from 2 different models, correlate very well. They confirm that S. sanguinis has an inhibiting
effect on the adhesion of A. actinomycetemcomitans to a glass surface, even under flow conditions.
However, under flow conditions, S. crista also shows an inhibitory effect. It can be hypothesized that
the latter discrepancy between static experiments and experiments under fluid flow originates from an
increased steric hindrance under flow conditions.
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Clonal spread of fluoroquinolone non-susceptible Streptococcus pyogenes
in children
P. Smeesters1,2, A. Vergison1,3, S. Cadar2 and L. Van Melderen2
Infectious Diseases Department1, Epidemiology and Infection Control Unit3 (Hôpital
Universitaire des Enfants Reine Fabiola) & Laboratoire de Génétique des Procaryotes2 (Institut de
Biologie et de Médecine Moléculaires), Université Libre de Bruxelles, Belgium
Background
Resistance to fluoroquinolones (FQ) is increasingly reported in Group A Streptococcus (GAS),
although its clinical impact has not been well established. A Belgian surveillance study found
5.4% of FQ non-susceptible GAS isolates and demonstrated that clonal spread was a main driving
force for resistance acquisition. Horizontal gene transfer in FQ resistant GAS isolates has not yet
been demonstrated.
Methods
We studied FQ resistance of GAS isolated in children attending the ‘Hôpital Universitaire des
Enfants Reine Fabiola’ (Brussels) from February 1 to October 31, 2004. The GAS strains were
emm-typed using the CDC sequencing protocol. Ciprofloxacin and moxifloxacin susceptibility
was tested using the broth microdilution method (CLSI, control strain ATCC 49619).
Ciprofloxacin non-susceptible strains were defined by a MIC ≥ 2 mg/L. Resistance breakpoint
was ≤ 1 and ≥ 4 mg/L for moxifloxacin. All ciprofloxacin non-susceptible strains (n=46) were
screened for point mutations in the quinolone resistance-determining regions (QRDR) of the
parC, parE, gyrA and gyrB genes.
Results
204 GAS strains were collected. 22.5% (40/204) were non-susceptible to ciprofloxacin. Nonsusceptible strains belonged mainly to emm-type 6 (M6) (87%) and to emm-type 89 (M89) (6.5%)
and st1815 (Mst1815) (6.5%). No changes were found in the GyrA and GyrB amino acids
sequences. All M6 non-susceptible strains presented a S79A substitution in ParC and all but one
(isolate 4133) a A378T substitution in ParE. M89 non-susceptible strains presented two amino
acid changes in ParC (D91N and S140P) and in ParE (E360D and D493N). The D493N
substitution has never been described and its involvement in ciprofloxacin resistance remains to
be tested. Mst1815 non-susceptible strains presented two amino acid changes in ParC (S79F and
D91N) and a wild-type sequence for ParE. Numerous silent mutations were detected within the 4
genes QRDR in all strains. The combination of these mutations was emm-type-dependent. Isolate
4133 (M6) presented 3 nucleotide changes in the QRDR of parE as compared to the 39 others M6
non-susceptible strains. This sequence was more similar (99%, E-value=0) to the corresponding
region of a M12 GAS isolate (MGAS 2096) than to the M6 sequence.
Conclusions
Although quinolones are not commonly used to treat children, we observed an unexpectedly high
percentage of ciprofloxacin non-susceptible GAS. The M6 high prevalence as well as the
clonality of quinolone resistance might reflect an important selective advantage of these strains.
Isolate 4133 probably acquired a parE QRDR sequence from a GAS of different emm-type,
suggesting that horizontal transfer of this region occurs among GAS strains.

102

Spread of glycosylated and non-glycosylated IFNs in vivo.
C.Sommereyns and Th. Michiels
Université Catholique de Louvain, ICP, Unité MIPA-VIRO 74-49, Av. Hippocrate 74,
1200 Bruxelles
Type I interferons (IFNs) are crucial for resistance of organisms to viral infection. They also have
an important antiproliferative activity and modulate the adaptative immune response.
Human and mouse genomes encode for a large family of type I IFN such as IFN-α, IFN-β, IFN-ε,
IFN-κ, IFN-ω (human) and limitin (mouse). Although the aminoacid sequence of these IFNs
differ markedly, all subtypes bind the same receptor. Moreover, some IFNs are glycosylated and
some are not. It is known that glycosylation could influence the clearance, the solubility, the
stability and the receptor binding of a molecule.
the aim of this work is to determine the impact of glycosylation on IFN activity, in vivo and
spread in the organism.
We have observed that glycosylation does not affect the activity of MuIFN-α6T in vitro. To
observe the impact of glycosylation in vivo, wild-type IFN-α6T (unglycosylated) or his
glycosylated mutant were expressed intramuscularly in mice by electroinjection of plasmid DNA.
At day 2 and 7 after injection, organs were collected and induction of Interferons Stimulated
Genes (ISGs) like OAS and IFIT were measured in different organs by real-time RT-PCR. Our
results show that IFNs expressed from the tibialis muscle induce an increase of ISGs expression
in all organs including the brain, in spite of the prsence of the blood brain barrier. Moreover, it
seems that induction of ISGs expression due to wild-type IFN-α6T (unglyglycosylated) is a little
bit higher than the induction due to the glycosylated mutant.
Experiments in progress aim to confirm the difference of spread efficiency between glycosylated
and non glycosylated forms of IFNs and to test to what extent IFNs expressed in periphery can
cross the blood brain barrier.
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Theiler’s virus L* protein maps to mitochondria and inhibits the
IFN-inducible 2-5A/RNase L pathway
Sorgeloos F and Michiels T
Université de Louvain, Christian de Duve Institute of Cellular Pathology, Microbial
Pathogenesis Unit, MIPA-VIRO 74-49, 74, avenue Hippocrate, B-1200, Brussels,
Belgium
Theiler’s virus is a murine virus that belongs to the Picornaviridae family. Some strains of this
virus share the ability to replicate lifelong in the central nervous system of mice in spite of a
virus-specific immune response. This viral persistence is accompanied by demyelination lesions
similar to those observed in multiple sclerosis1. The L* protein of Theiler’s virus is an unique
example of picornaviral protein that is translated by an alternative open reading frame completely
overlapping L, VP4 and VP2 coding regions of the main viral ORF2,3. This protein has been
shown to be an essential determinant of viral persistence4,5. However, the mechanism of action of
this protein is not clear. It has been shown in vitro that this protein increases viral load of infected
macrophages6, probably through a specific antiapoptotic activity of L* protein towards this cell
type7. To have better understanding of cellular pathway targeted by L* protein, we raised a
polyclonal antibody against L* protein and conducted localization experiments of L* protein in
infected cells. Surprisingly, L* was found to be targeted to mitochondria in all cell lines analysed
so far, including the macrophage-like cell line J774-1. Moreover, L* alone or EGFP and L*
fusion proteins expressed from plasmid vectors were also targeted to mitochondria, highlighting
the lack of influence of other viral proteins in the mitochondrial localization of this protein. Cell
fractionation, alkaline extraction and proteinase K digestion experiments suggested that L* is
anchored at the cytoplasmic side of the mitochondrial outer membrane, like the well known
members of the Bcl-2 family. In spite of the mitochondrial localization of L*, this protein only
exhibited a weak influence on cell apoptosis, as assessed by caspase 3 and 7 activation or by
TUNEL assay. Surprisingly, L* turned out to antagonize the type I interferon response in
macrophages and fibroblasts by inhibition of the IFN-inducible 2-5A/RNase L pathway. The link
existing between this activity and mitochondrial localization is not yet known.
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Compared efficacy of an inactivated influenza vaccine in poultry and
Zoo Birds
M. Steensels, E. Goossens, M. Decaesstecker, N. Dumont, J. De Vriese, S. Van Borm and T.P. van den Berg
Veterinary and Agrochemical Research centre (VAR), Groeselenberg 99, 1180 Ukkel, Belgium
Avian Influenza is a highly contagious poultry disease, the most sensitive species being galliform birds
(15, 17). Especially, turkeys are very sensitive to avian influenza and can even continue spreading the
virus after clinical recovery (1, 10, 14). Wild birds are considered as natural asymptomatic carriers of all
subtypes of low pathogenic avian influenza (15, 17), and mortality due to a highly pathogenic avian
influenza had only be recorded once in a colony of terns (1). Since 2002 (7, 12), however, for the first
time in the history of avian influenza, different wild bird species became infected with a highly
pathogenic H5N1 strain that was able to induce clinical symptoms in wild birds, in Asia and Europe (2, 6,
11). This situation raised new concerns for the protection of wild bird collections and birds kept in
captivity.
Since 2003 a surveillance program has been established in the EU for AI in poultry and wild birds.
Surveillance is the basis for detecting the occurrence of disease rapidly and starting actions for control
and eradication. Until recently a full eradication politic has been applied in Europe in case of an outbreak
in combination with restrictions on trade (Directive 92/40/ECC). The full eradication policy is however
no longer generally accepted because of economical, societal and ethical reasons.
Stringent biosecurity measures must be applied to prevent introduction of virus. Such measures begin
with strategies aimed at keeping waterfowls away from commercial flocks. Prevention of secondary
spread will also depend on good biosecurity measures, especially control of movements of personnel and
equipment to and from the premises.
Since the introduction of the HP H5N1-strain into Europe, the European Commission authorized the
vaccination of valuable and/or endangered bird species, like zoo birds. Vaccination should be viewed and
used only as a single additional tool in a comprehensive control strategy including biosecurity, education,
surveillance and elimination of infected poultry. Good monitoring with differentiation between infected
and vaccinated animals (DIVA concept) is necessary when it is decided to vaccinate (46).
Inactivated whole virus vaccines have already been used in the past to control avian influenza outbreaks
in poultry (3-5, 8). These vaccines have proven to induce good clinical protection and significant
reduction of viral excretion (13) but biosecurity measures should remain the first line of defence against
HPAI. Of all different types of influenza vaccines (recombinant, subunit, inactivated, …) only a few
inactivated vaccines have been authorised to use and are commercially available.
The evaluation of the efficacy of AI vaccines in poultry requires to record clinical signs as well as
excretion of the virus that should be brought below transmissible level (16). When only morbidity and
mortality are diminished, the virus can still circulate which implicates that genetic drift and spreading are
not impeded (9).
Here we present the use of a whole virus inactivated vaccine in the protection of turkeys against HPAI
(clinical, serological and excretion). In addition, a serological follow-up of Belgian Zoo-birds, vaccinated
with an inactivated whole virus vaccine will be given.
(1) Alexander, D. J. 2000. Vet Microbiol 74:3-13. (2) Brown, I. H., et al. 2006. Dev Biol (Basel) 124:45-50. (3). Brugh, M., et al. 1979. Am
J Vet Res 40:165-9. (4) Capua, I., et al. 2004. Dev Biol (Basel) 119:229-33. (5) Capua, I., et al. 2003. Avian Pathol 32:47-55. (6) Cyranoski,
D. 2005. Flu in wild birds sparks fears of mutating virus. Nature 435:542-3. 7. Ellis, T. M., et al. 2004. Investigation of outbreaks of highly
pathogenic H5N1 avian influenza in waterfowl and wild birds in Hong Kong in late 2002. Avian Pathol 33:492-505. 8. Ellis, T. M., et al.
2004. Avian Pathol 33:405-12. (9) Ellis, T. M., et al. 9. Evaluation of vaccination to support control of H5N1 avian influenza in Hong
Kong.75-84. (10) Kaleta, E. F., & A. Honicke. 2004. Dtsch Tierarztl Wochenschr 111:467-72. (11) Liu, J., et al. 2005. Science 309:1206.
(12).Sturm-Ramirez, K. M., T. et al. 2004. J Virol 78:4892-901. (13) Swayne, D. E., & D. L. Suarez. 2000. Rev Sci Tech 19:463-82. (14)
Tumpey, T. et al. 2004. Avian Dis 48:167-76. (15) Webby, R. J., & R. G. Webster. 2001. Philos Trans R Soc Lond B Biol Sci 356:1817-28.
(16) Webster, R., & D. Hulse. 2005. Nature 435:415-6. (17) Webster, R. G. et al. 1992. Microbiol Rev 56:152-79.
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The cyanobacterial diversity in Lake Tanganyika
S. Stenuite (1), J. Mouchebeuf (2), J.- P. Descy (1), A. Wilmotte (2)
(1) Laboratory of Freshwater Ecology (URBO), University of Namur (FUNDP), Belgium
(2) Centre d’Ingénierie des Protéines (CIP), University of Liège (ULg), Belgium
Located in the Rift valley, Lake Tanganyika is the biggest and deepest of all African
lakes. Though it is oligotrophic, this lake can sustain the most productive fisheries in the
world. Recently, we have observed that picoautotrophs (planktonic fraction smaller than
2 µm) represent about 60% of the phytoplankton biomass and production. Several
techniques are used to assess the composition, abundance and production of this
picoplankton, in order to improve the understanding of the environmental control of the
productivity in Lake Tanganyika, which is of primary economical and ecological
importance.
Pigment analysis of the picoplankton, performed by HPLC (High Performance Liquid
Chromatography),

indicates a typical signature of “type I” cyanobacteria, also called

“Synechococcus” pigment type. Flow cytometry analysis shows great Synechococcus abundances,
with an average of 3,4.105 cells mL-1, which is 5 to 7 times greater that what is observed in the
oceans. Finally, molecular studies performed by DGGE (Denaturing Gradient Gel
Electrophoresis) and construction of a clone library from a station in the North (Kigoma) at 20 m
depth, confirm that sequences obtained from the picoplanktonic fractions are related (98 – 99 %
similarity) to six Synechococcus lineages. Anabaena sequences were retrieved from samples that
were not pre-filtrated (2 µm pore diameter).
These first results already show that picocyanobacteria of the genus Synechococcus are
particularly abundant in Lake Tanganyika, and are the major component of the autotrophic
plankton of the lake, which provides new insights in the global knowledge of this great lake’s
ecology. The spatial and temporal distribution of the different Synechococcus lineages is now the
focus of this study.
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Modulation of the viral replication in macrophages persistently
infected with Theiler’s murine encephalomyelitis virus
S. Steurbaut, E. Merckx, B. Thys, B. Rombaut and R. Vrijsen. Department of Pharmaceutical
Biotechnology and Molecular Biology, Vrije Universiteit Brussel, B-1090 Brussels, Belgium,
email: rvrijsen@vub.ac.be
Demyelinating strains of Theiler’s murine encephalomyelitis virus (TMEV) such as the DA strain are
the causative agents of a persistent infection that induce a multiple sclerosis-like disease in the central
nervous system of susceptible mice. Viral persistence, mainly associated with macrophages, is
considered to be an important disease determinant that leads to chronic inflammation, demyelination
and auto-immunity. In the present study we explored the potential of diverse compounds to modulate
viral persistence in DRAW cells, a persistently DA-infected macrophage cell line. Hemin was found
to increase viral yields and to induce cell lysis. Enviroxime, neutralising anti-TMEV VP1 monoclonal
antibody (mAb), interferon (IFN)-α and IFN-γ were shown to decrease viral yields. Whereas, the
combination of enviroxime and mAb lowered virus titers with maximally 2 log10, IFN-γ and IFN-α
induced a potent antiviral effect resulting in clearance of the persistent infection after 72 h and 96 h,
respectively. In addition, we compared the secreted cytokine pattern of uninfected RAW264.7,
DRAW and cured DRAW (CDRAW) cells using a cytokine-protein array. The chemokine RANTES,
involved in inflammatory cell recruitment, was markedly upregulated in DRAW cells and restored to
a normal expression level after abrogation of the persistent infection with IFN-α or IFN-γ. On the
other hand, the chemokine MCP-1 was upregulated in CDRAW cells compared to control untreated
RAW264.7 macrophages. Having demonstrated the modulating effect of several compounds on viral
persistence in an in vitro model system, these approaches could now be exploited in vivo to address
fundamental questions regarding persistent viral infection and immunopathogenesis.
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Mode of PKR activation in dsRNA-induced apoptosis
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Belgium.

The protein kinase PKR is thought to be activated by dsRNA in viral infection. Active PKR
phosphorylates the translation initiation factor 2-alpha (eIF2-α) leading to inhibition of
translation. Contrary to necrosis, apoptosis is associated with low proinflammtory signalling and
with a rapid decline in protein synthesis (BROUCKAERT et al., 2004; SAELENS et al., 2005;
VANDEN BERGHE et al., 2006). We showed that in apoptosis, caspases cleave and activate
PKR (SAELENS et al. 2001). Here, we compare the fate of PKR and eIF2-α in apoptosis and
necrosis induced by dsRNA (KALAI et al. 2002). We show that PKR and eIF2-α
phosphorylation occur in dsRNA-induced apoptosis but not in necrosis. These events are caspase
dependent and coincide with the appearance of the caspase mediated PKR fragments, NH2terminal domain (ND) and kinase domain (KD). Our immunoprecipitation experiments
demonstrate that both fragments can independently co-precipitate with full length PKR.
Expression of PKR-KD leads to PKR and eIF2-α phosphorylation and inhibits protein translation,
while that of PKR-ND does not. Co-expression of PKR-ND and PKR-KD promotes their
interaction with PKR, PKR and eIF2-α phosphorylation and suppresses protein translation better
than PKR-KD alone. Our findings suggest a caspase-dependent mode of activation of PKR in
apoptosis in which the PKR-KD fragment interacts with and activates intact PKR. PKR-ND
facilitates the interaction of PKR-KD with full-length PKR and thus the activation of the kinase
and amplifies the translation inhibitory signal.
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Proteomic and phenotypic characterization of an opmD mutant of
Pseudomonas aeruginosa.
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Pseudomonas aeruginosa is a wide-host-range gram negative opportunistic pathogen. To cause
disease on hosts P. aeruginosa produces many virulence factors the production of which is
under control of quorum sensing. Several genes were found in P. aeruginosa which can affect
quorum sensing. Efflux pumps are known for efflux of antibiotics but it seems that they are
also involved in efflux of quorum sensing signal molecules. MexAB-oprM could be involved in
efflux of N-(3-oxododecanoyl)-L-homoserine lactone (3-oxo-C12-HSL) while mexEF-oprN is
proposed to be involved in efflux of PQS (Pseudomonas Quinolone Signal). MexGHI-opmD is
another efflux pump which can be involved in efflux of signal molecules. An opmD knockout
mutant was selected to characterize the role of this gene in P. aeruginosa quorum sensing. This
mutant could not grow like Wild Type (WT) in LB ( Luria Bertani) and CAA(Casamino acid)
media and it had a delayed lag-phase (6h). The opmD mutant could not swarm, swim or twitch.
It also produced low levels of 3-oxo-C12, C4-HSL and PQS compared to WT. Virulence
factors such as pyoverdine and elastase were produced in lower amount and there was almost
no production of pyocyanin. Virulence assay of the opmD mutant on excised chicory
(Cichorium intybus) leaves showed rotted and necrotic areas on leaves which were ten times
reduced compared to WT. There was however no significant difference in the expression of
lasI and rhlI between opmD and WT but the expression of pqsA was lower than in the WT.
Expression of oprM in mutant and WT was the same but oprN was not expressed in the opmD
mutant. The transcription of the anthranilate dioxygenase genes antA and antB was
undetectable in the opmD mutant. Cellular protein extracts of an opmD mutant showed a low
expression of the outer membrane protein OprG versus WT and outer membrane proteins
OprD, OprF, and extracellular chitinase were not detected in the opmD mutant. On the other
hand, production of trigger factor, flagellin type B, the two component response regulator
phoP and 50S ribosomal protein L9 were visible in the opmD and not in WT. Extracellular
proteome analysis showed the production of two different types of the flagellar capping protein
FliD in the opmD mutant versus WT, while the production of the chitin-binding protein CbpD
precursor present in WT was not observed in the opmD mutant.
The above results suggest that the opmD gene is important for P. aeruginosa to modulate
quorum sensing and virulence.
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Biological control of Legionella pneumophila
R. Temmerman, B. Noseda, H. Vervaeren, N. Boon and W. Verstraete
Laboratory of Microbial Ecology and Technology (LabMET), Ghent University, Coupure
Links 653, B-9000 Ghent, Belgium; Willy.Verstraete@UGent.be

Based on aquaculture achievements, the goal of this study was to verify whether a range
of Bacillus species could exert an antagonistic effect on the number of L. pneumophila in water.
After 120h, both B. subtilis BS104 and B. pumilus BP16 were able to induce a decrease in
Legionella numbers of 2.08 and 1.21 log units, respectively. The average drop in L. pneumophila
numbers for B. subtilis BS104 was 1.85 + 0.23 log units with a maximum of 2.08 log units. B.
cereus B104 and B. subtilis BS10 did not show any significant result. Also a spore and cell free
filtrate of B. subtilis BS104 had a significant Legionella inhibitory effect, with a decrease in L.
pneumophila numbers from the initial concentration of 1.55E5 + 3.30E4 CFU/ml to 650 + 280
CFU/ml. Measurements were performed by means of plate counting, realtime PCR and flow
cytometry. Results also indicate that B. subtilis BS104 counteracts the replication of L.
pneumophila in Acanthamoeba castellanii, preventing growth of Legionella through the
protozoan pathway. Finally, using protease inhibitors, it was shown that proteases are involved in
the inhibitory effect of Bacillus on L. pneumophila.
Although further research is required to clarify the mode of action, the results obtained in
this paper clearly show that certain strains of Bacillus are capable of reducing the number of
viable L. pneumophila in water and may be applied as a biological control method for the
pathogen.
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Study of Bovine Herpesvirus 4 LANA protein
M. Thirion, B. Dewals, N. Markine-Goriaynoff, K. de Fays, and A. Vanderplasschen
Department of infectious and parasitic diseases, Immunology-Vaccinology, Faculty of
veterinary medicine, University of Liège, B43-b, 4000 Liège, Belgium
Open reading frame 73 (ORF73) orthologues have been described in several gammaherpesviruses
as a key factor for the establishment and the persistence of viral latency. Among
gammaherpesviruses, the largest and the best characterized ORF73 orthologue is the LatencyAssociated Nuclear Antigen (LANA) encoded by human herpesvirus 8 (HHV-8). In addition to
the functions described above, LANA plays crucial roles in the regulation of various cellular
pathways leading to deregulation of the anti-viral immune response. Bovine herpesvirus 4
(BoHV-4) encodes the smallest ORF73 orthologue. The present study was devoted to its
preliminary characterization. Despite its relatively short size, in silico analysis suggested that
BoHV-4 ORF73 encodes two nuclear localization signals (NLS) and one chromosome binding
domain (CBD). The functionality of these domains was then investigated by expressing EGFP
recombinant forms of BoHV-4 ORF73. These experiments demonstrated that BoHV-4 ORF73
encode two functional NLS and a CBD interacting with cellular chromosomes. The present study
suggests that, despite its relatively small size, BoHV-4 ORF73 could be a functional homologue
of the larger orthologues described in other gammaherpesviruses. Further studies will determine
the functions of this unique protein.
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Seeking the physiological function(s) of the highly conserved TldD
and TldE proteins
Johan Timmermans and Laurence Van Melderen
Laboratoire de Génétique des Procaryotes, Institut de Biologie et de Médecine Moléculaires,
Université Libre de Bruxelles, Belgium
The TldD and TldE proteins are poorly characterized and their physiological function in the bacterium
remain(s) unclear. They have been involved in the maturation of the peptide antibiotic Microcin B17
(MccB17) and in the degradation of the CcdA antidote from the ccdF toxin-antitoxin system. It has
therefore been proposed that TldD and TldE might act at the post-translational level to regulate protein
stability and/or activity. Interestingly, while the mccB17 operon and the ccdF system are carried by
plasmids that are found in a small number of Enterobacteriaceae, TldD and TldE are highly conserved
among eu- and archae-bacteria. This suggests that they are involved in broader biological processes
than those already described. We are interested in better understanding the function(s) of TldD and
TldE in E. coli. We constructed deletion mutants of tldD and tldE as well as strains overproducing the
corresponding proteins.
The absence and the overproduction of TldD lead to growth inhibition in minimal medium with
glucose as sole carbon source. These results suggest that tldD is involved in glucose metabolism.
The growth inhibition phenotype on glucose is unstable. We observed it in 21 experiments on a total
of 53. We were unable to link this variability to experimental differences. The absence of TldE does
not affect the growth while its overproduction leads to growth inhibition under all the conditions we
tested. The motility of the deletion strains was analysed on 0.3% agar plates. These strains display a
high variability in their ability to swim compared to the wild-type strain which swim quite
reproducibly. The absence of TldD and TldE seems to deregulate the motility.
Previous works have shown that genetic switches are involved in the glucose metabolism as well as in
the motility in E. coli. Based on our results, we propose that TldD and TldE might be involved in the
control of such genetic switches.
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Which benefit for bacteria in having multiple toxin-antitoxin systems
in their genome?
V. Tsilibaris, G. Maenhaut-Michel, N. Mine and L. Van Melderen
Laboratoire de Génétique des Procaryotes, Université Libre de Bruxelles, Gosselies,
Belgium.
Eu- and archaebacterial genomes harbour, often in multiple copies, genetic modules
known as toxin-antitoxin systems (TA). These modules consist of two genes: a toxinencoding gene whose product affects the bacterial metabolism (cell division, replication,
translation...) and an antitoxin-encoding gene whose product binds to the toxin and
counteracts its activity. The antitoxin is constantly degraded by an ATP-dependent
protease. Therefore, in order to ensure toxin neutralisation during steady-state growth,
toxin and antitoxin synthesis is tightly regulated at the level of transcription. Toxin
liberation and activity (due to antitoxin degradation combined with absence of de novo
antitoxin synthesis) defines activation of TA systems. Activation of several TA systems
has been shown to occur during various stressful conditions (amino acid starvation, heat
shock...) suggesting that TA systems might serve as stress response modules. However,
the way TA systems could help the bacterial population to cope with stress remains
unclear since, as suggested, they could either modulate cell growth and contribute in gene
expression control through translation inhibition or even lead to altruistic cell death.
Independently of how chromosomal TA systems function, we tested whether the presence
of toxin-antitoxin systems in the genome of E. coli provides a growth and/or a survival
advantage during and after several specific harsh conditions. Long-term competition
experiments between wild-type strain and strain devoid of several genomic TA systems
were also carried out. Our results question whether bacterial fitness is efficiently
strengthened by the activation of toxin-antitoxin systems during non steady-state growth
conditions.
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An Automated, High Throughput Time-of-Addition Assay for
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The HIV-1 replication cycle consists of consecutive steps that offer opportunities for therapeutic
intervention. The time-of-addition (TOA) assay is a valuable tool for identifying the mechanism
of action of test compounds in relation to the specific replication steps of the virus. Typically,
inhibitory compounds are added at various time points to cells that were synchronously infected
with HIV-1. An inhibitor added during or before the step in the replication cycle it targets, will
inhibit the virus. If the compound is added after its targeted replication step, HIV-1 inhibition will
be markedly reduced.
We developed an automated, high-throughput 384-well TOA assay using a MT4 reporter cell
line, in which luciferase expression can be induced by HIV-1 infection. Infection with HIV-1 is
synchronized by removal of unbound virus before the entry step. Subsequently, test compounds
are added to the cells at consecutive time points up to 24 hours post virus-exposure and luciferase
activity is determined at 25 hours. The TOA assay has been automated using an incubator from
Liconic AG (Mauren, Liechtenstein) that delivers a plate into a Caliper SciClone ALH3000 liquid
handling device (Caliper, Hopkinton, MA, USA), enabling compound addition at fixed or
variable time intervals. Using a panel of reference compounds with distinct mechanisms of action,
a temporal delineation of the replication cycle was demonstrated. Interestingly, inhibitors of the
intermediate steps of the entry process known to act on CD4 receptor binding, CXCR4/CCR5
coreceptor binding and membrane fusion can be differentiated chronologically.
In comparison with a very labor-intensive manual TOA assay, our automated TOA represents a
significant increase in the capabilities of the platform where manual interventions are not required
until the read-out stage. In addition, this platform is amenable to high-throughput, representing an
excellent tool for routine determination of the mechanism of action of novel HIV-1 antivirals with
an unprecedented level of detail.
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Phenotypic studies of pMOL30 cop mutants of
C. metallidurans CH34 and use of flow cytometry
to characterise copper resistance.
Sébastien van Aelst1,2, Abdelmalek Bahri1,2, Sarah Baatout1, Sébastien Monchy1, Rafi
Benotmane1, Françoise van Vliet3 and Max Mergeay1,2.
1. Laboratory for Radiobiology and Microbiology, SCK•CEN, Belgian Nuclear Research
Centre, Mol, Belgium. 2. Laboratory of Microbiology, Université Libre de Bruxelles,
campus CERIA, Anderlecht, Belgium 3. Institut de Recherche Microbiologique JeanMarie Wiame, campus CERIA, Anderlecht, Belgium
C. metallidurans carries two large plasmids: pMOL28 (171kb) and pMOL30 (234kb) containing a variety
of metal resistance genes. The cop cluster of the pMOL30 (19 genes that provide resistance to copper) was
sequenced, cloned in a broad host range vector (pLAFR3) and reintroduced in the plasmid-free derivative
AE104. In the resulting strain (named AE1744), the copper resistance was largely restored but the full wildtype phenotype was not recovered, suggesting that other genes present on pMOL30 are still involved in the
response to copper (1).
The recombinant pLAFR3 plasmid containing the 19 genes cop cluster (and named pMOL1024), was used
to generate an insertional cop mutants library (using miniTn5-Tp single-hopper transposon). This library
was performed in vitro, transformed in E. coli and retransferred in the plasmid-free derivative of C.
metallidurans (AE104). Mutants were obtained in 15 of the 19 cop genes located on the pMOL1024
plasmid. These strains were then submitted to various Cu(II) concentrations ranging from 0 to 1.2 mM.
Differences in the mutants’ viability curves appeared only in the thin range between 0.6 to 1.2 mM. Three
phenotypic mutant groups could be distinguished: 1) mutations that lead to a more sensitive phenotype to
Cu(II) 2) “silent” mutations that give a biphasic profile identical to the one observed for AE1744, and 3)
mutations that restore the phenotype closer to the wild-type phenotype. A correct interpretation of these
mutations requires another physiological approach especially to understand the phenotype of the cosmidbearing strain. Flow cytometry, which is a well established technique to study the physiology of Eukarya
cells and which was recently adapted to Bacteria, was chosen to answer this question. (2,3,4).
This study is based on the comparison of a chronic (5 days on solid media) or an acute (1 hour in liquid
media) contact between bacteria and copper at various concentrations by using sensitive and reliable
cytometrical measurements. Eight parameters were measured: size, granularity, membrane permeability,
membrane potential, free thiol pool level, reactive oxygen species level, peroxide level and reductase
activity level. Using the strains CH34, AE1744 and AE104 submitted to a chronic stress, we were able to
interpret the biphasic profile of the viability curve of strain AE1744 as linked to a higher cell membrane
permeability (as compared to the wild-type strain CH34) and to a lower intracellular level of reactive
oxygen species. Under an acute stress, strains that did not carry the full pMOL28 and pMOL30 (AE104 and
AE1744) presented physiological changes that were dependent on the concentration of Cu(II) while the
wild-type strain (CH34) remained stable for most of the eight parameters measured. This suggests that the
19 cop genes of pMOL30 do not directly act on the copper response in the early phase of contact between
the cell and copper. A remarkable feature of the acute response is related to the free thiol pool, which
decreased by 40% in AE104 and AE1744 and is still increasing in the wild-type. This suggests that
plasmids (and especially pMOL30) are involved in the maintenance of the thiol pool.
Further investigation using cytometric methods will be carried out in to better understand the phenotype of
the cop mutants and to study possible other possible plasmid-borne effects during acute stress with other
metals. .
Sébastien van Aelst is supported by a FRIA grant and Sébastien Monchy by a SCK.CEN fellowship.
Corresponding author: IRBIO S. van Aelst, svaelst@ulb.ac.be
1. Monchy S. et al. (2006). Microbiology. Jun;152(Pt 6):1765-1776 2. Baatout S., et al. (2005) Ann. of
Microbiol. 55 (1) 73-80 3. Baatout S. et al.. (2006) Appl. Bioch. And Microbiol., Vol. 42, N°4, 369-377. 4.
Baatout S. et al. (2006) Acta Astronautica, in press.
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Description of a New Quantitative and Qualitative Tropism Testing
Platform
K Van Baelen, I Vandenbroucke, H Vermeiren, E Rondelez, V Van Eygen, and LJ Stuyver
Virco BVBA, Mechelen, Belgium
BACKGROUND: Several co-receptor antagonists are currently in clinical development.
Knowledge of preferential co-receptor usage (tropism) of the HIV-1 strains present in patients
prior to initiating therapy with such antagonists might be critical to obtain the expected
therapeutic efficacy. Here, we describe the flow of a new quantitative and qualitative tropism
testing platform.
MATERIALS & METHODS: Viral RNA extraction was performed using the automated MDX
extraction platform. All RT-PCR reactions were performed using the SuperScriptIII One-Step
RT-PCR with Platinum Taq High Fidelity. Amplicons were cloned in pCR4-TOPO vector and
sequenced with T3/T7 primers using ABI3730xl. Tropism predictions were performed using the
publicly available algorithms PSSM (Position Specific Scoring Matrix) and SVM (Support
Vector Machine), as well as using an in-house built algorithm. For phenotyping, an hXB2D-based
GFP-containing NH2-V4-deleted backbone (pHXB2D- NH2-V4-GFP) was created. In vitro
recombination was performed using In-Fusion reagent. Recombinant plasmid DNA, encoding a
full infectious genome, was transfected in 293T cells using the Amaxa nucleofection technique,
and collected supernatant was added to U87-CD4/U87-CD4-CXCR4/U87-CD4-CCR5 cells for
tropism determination.
RESULTS: The NH2-V4 region of gp120 of HIV-1 env (435 aa in JR-CSF) was amplified in a
single round RT-PCR in 7-fold (to avoid bias due to PCR drift). Successful amplification was
observed over a broad range of clades and viral loads. After amplicon pooling, cloning and
sequencing, tropism was predicted according to cut-offs based on optimal sensitivity/specificity
combinations for both R5 and X4 predictions. When the significance level did not meet those
preset criteria, the clones were subjected to the clonal phenotyping assay. Clonal phenotypic
results were used to complete the quantitative tropism determination, but were also used to build
a correlative genotype/phenotype tropism database. In addition, pooled amplicons can
immediately be recombined with pHXB2D- NH2-V4-GFP, resulting in a population tropism
analysis (qualitative assay). This model has been tested on several clinical isolates, including
protease-RT drug-sensitive (vircoTYPE HIV-1), as well as follow-up samples with evidence of
accumulating resistance in protease and RT.

CONCLUSIONS: A diagnostic platform was developed, allowing quantitative
(genotyping

and

phenotyping)

and

qualitative

(phenotyping)

tropism

testing.
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The StrainInfo.net bioportal: a flexible data integration platform for
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The importance of biological resource centers (BRCs) to the microbiology community is clear.
They provide microbiologists with various bacterial and fungal strains. These strains are used as
reference strains for identification and taxonomic matters but also for standardized tests and
finally also for fundamental and applied research. Over 500 BRCs registered at the World Data
Centre for Micro organisms (WDCM) offer information on their cultures. However, they tend to
do this independently from each other as well as from the information provided by other sources
of knowledge on these organisms, as there are the sequence and literature databases. Therefore,
efficient and complete information retrieval on the strains and species they work with is a hard
task for microbiologists. Based on a knuckles-and-nodes approach, the StrainInfo.net bioportal
provides a sophisticated data integration platform, accessing strain data from more than 50 major
BRCs and the related sequence and literature information. Using an intelligent integration system,
this project aims at countering a part of the ambiguity, redundancy and inconsistency that often
occurs in microbiological data. The first public version of the StrainInfo.net bioportal is available
as an easy to use web interface at http://www.StrainInfo.net. Furthermore, the underlying system
also provides possibilities for setting up web services for implementation in workflow
management systems.
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The formation and presence of biofilms cause severe problems in many industrial sectors e.g.
biodegradation of equipment and biocorrosion of steels.
We obtained 355 isolates from a marine biofilm on a stainless steel surface (Genova, Italy) using
different cultivation media (TSA, MA and R2A). The isolates were tentatively identified using
whole cell Fatty Acid Methyl Ester Analysis (FAME) MIS identification system. Nineteen
clusters were delineated, whereas 24 isolates formed single branches. Comparison of the obtained
FAME profiles with commercial (MIDI) and in house databases and 16S rRNA gene sequence
analysis of representatives indicated that the isolates belong to highly diverse phylogenetic taxa
including the Gamma- (Pseudoalteromonas, Alteromonas, Marinobacter, Acinetobacter and
Idiomarina) and Alpha- (the Roseobacter-lineage) subclasses of the Proteobacteria, the
Firmicutes (Bacillus, Exiguobacterium and Staphylococcus), the Flavobacteriaceae
(Winogradskyella and Zobellia) and the Actinobacteria (coryneforms).
FAME-cluster I (n = 75) and FAME-cluster IV (n = 95) were investigated in more detail by
repetitive PCR and 9 clusters with similar rep-fingerprints could be delineated in each FAMEcluster. 16S rRNA gene sequence analysis on representatives showed that FAME-cluster I
isolates are related to Pseudoalteromonas and Alteromonas and at least 3 of the 9 rep-clusters
represent novel taxa (16S rRNA gene sequence similarity < 97%). Similarly, FAME-cluster IV
isolates showed to be related to Roseobacter-Silicibacter -Ruegeria and at least 7 of the 9 repclusters represent novel taxa.
This work is funded by the European Commission (EA BIOFILMS-508866(NEST)).
We thank Dr. Alfonso Mollica (CNR-ISMAR, Genova, Italy) for the generation of marine
biofilms on stainless steel coupons.
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In vitro comparison of antiviral drugs against feline herpesvirus 1
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Feline herpesvirus 1 (FHV-1) is a common cause of respiratory and ocular disease in cats.
Especially in young kittens that have not yet reached the age of vaccination, but already
lost maternal immunity, severe disease may occur. Therefore, there is a need for an
effective antiviral treatment. In the present study, the efficacy of six antiviral drugs, i.e.
acyclovir, ganciclovir, cidofovir, foscarnet, adefovir and 9-(2-phosphonylmethoxyethyl)2,6-diaminopurine (PMEDAP), against FHV-1 was compared in Crandell-Rees feline
kidney (CRFK) cells using reduction in plaque number and plaque size as parameters.
The capacity to reduce the number of plaques was most pronounced for ganciclovir,
PMEDAP and cidofovir. IC50 (NUMBER) values were 3.2 mg/ml (12.5 mM), 4.8 mg/ml
(14.3 mM) and 6 mg/ml (21.5 mM), respectively. Adefovir and foscarnet were
intermediately efficient with an IC50 (NUMBER) of 20 mg/ml (73.2 mM) and 27 mg/ml
(140.6 mM), respectively. Acyclovir was least efficient (IC50 (NUMBER) of 56 mg/ml or
248.7 mM). All antiviral drugs were able to significantly reduce plaque size when
compared with the untreated control. As observed for the reduction in plaque number,
ganciclovir, PMEDAP and cidofovir were most potent in reducing plaque size. IC50 (SIZE)
values were 0.4 mg/ml (1.7 mM), 0.9 mg/ml (2.7 mM) and 0.2 mg/ml (0.7 mM),
respectively. Adefovir and foscarnet were intermediately potent, with an IC50 (SIZE) of 4
mg/ml (14.6 mM) and 7 mg/ml (36.4 mM), respectively. Acyclovir was least potent (IC50
(SIZE) of 15 mg/ml or 66.6 mM). The results clearly demonstrate that the concentration
needed to reduce plaque size was notably lower than that needed to reduce plaque
number. The most remarkable effect was observed for cidofovir. The relevance of this
finding in view of protection of cats against FHV-1-induced disease remains to be
determined. Reduction of plaque size in vitro may, however, be a potential parameter for
the ability of an antiviral agent to restrict the size of virus-induced lesions in vivo. None
of the products were toxic for CRFK cells at antiviral concentrations.
In conclusion, measuring reduction in plaque number and plaque size are two valuable
and complementary means of assessing the efficacy of an antiviral drug. By using these
parameters for six selected antiviral drugs, we found that ganciclovir, PMEDAP, and
cidofovir are the most potent inhibitors of FHV-1 replication in CRFK cells. Therefore,
they may be valuable candidates for the treatment of FHV-1 infection in cats.
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Foot-and-mouth disease virus (FMDV) is the causative agent of an extremely contagious disease of
cloven-hoofed animals (Artiodactyla). This RNA virus is the sole representative of the genus
Aphthovirus, which belongs to the family of Picornaviridae. Because of its highly contagious nature
prophylaxis measures within the EU are based on stamping out the centres of infection, including all
potentially infected animals, thereby inflicting considerable damage on both livestock health and the
socio-economical situation of farmers.
Furthermore, clinical signs of FMD closely resemble those of other viral diseases, such as bluetongue
(BT), swine vesicular disease and vesicular stomatitis. Hence, a solid symptoms-only-based diagnosis of
FMD is not possible.
Current European policy on dealing with FMD seeks the implementation of new first-line diagnostic tests
that allow a fast differential diagnosis of these diseases in order to step up response time.
Microarray assays inherently possess the necessary fast multiplexing potential. In order to assess the
diagnostic potential of microarrays for diseases clinically resembling FMD, a prototype array containing
FMDV and SVDV-specific probes was designed.
In parallel a method was developed to label target material with fluorescent dyes. More specifically, this
procedure includes an RT-PCR step, needed because of the limited quantity of viral RNA available upon
extraction, followed by non-enzymatic labeling of generated DNA fragments with cyanine dyes.
Early feasibility tests consisted of hybridisation experiments with cyanine-labeled targets, prepared from
either FMDV serotype O-infected SK-6 cells, BTV-infected BHK-21 cells, or uninfected SK-6 cells.
Results indicate highly specific hybridisation of FMDV-derived target material to the array’s FMDVspecific probes, while it does not bind at the SVDV-specific probes. Also, target material originating from
BTV-infected cells does not bind at the FMDV or SVDV-specific probes, nor does target generated from
uninfected cells.
Conclusively, these results show highly specific detection of FMDV and provide proof-of-principle for
the presented approach. Additional experiments will be performed to further confirm our conclusions.
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The Use of PCR-DGGE as a culture-independent approach to study
the diversity of lactic acid bacteria in Flemish artisan Gouda-type
cheeses
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Denaturing Gradient Gel Electrophoresis (DGGE) was evaluated as a culture-independent
alternative for conventional culture methods to study the diversity of Gram-positive bacteria
(mainly LAB) in two Flemish artisan Gouda-type raw milk cheeses, Bellie and Dulses
(www.hethinkelspel.be). PCR-DGGE relies on the sequence-based separation of PCR-amplified
fragments of 16S rRNA and other genes (PCR-DGGE) and has already proven to be successful in
the study of microbial diversity in many areas of microbial ecology. Conventional isolation was
performed using five different selective media under the appropriate incubation conditions. DNA
fingerprinting by (GTG)5-PCR was used for dereplication and identification of the isolates.
Sequence analysis of the 16S rDNA and/or pheS gene was used in case (GTG)5-PCR did not
provide a (reliable) identification result. For PCR-DGGE, total DNA was extracted directly from
the cheeses after which a touchdown PCR targeting the V3 region of the 16S rRNA gene was
performed.

Amplicons were separated using DGGE and comparison of predominant band

positions with a database of reference strains allowed immediate species identification.
addition, bulk PCR-DGGE analysis was performed.

In

For this purpose, DNA was directly

-1

extracted from the cultivable community of a 10 cheese sample dilution .
Based on culturing and PCR-DGGE results, samples of Bellie and Dulses cheeses obtained
throughout different stages of ripening were mainly found to contain members of Lactococcus
lactis subsp. lactis and cremoris, Lactobacillus brevis, Lb. curvatus, Lb. plantarum,

Lb.

casei/paracasei, Lb. parabuchneri, Lb. rhamnosus, Enterococcus casseliflavus, E. durans, E.
faecalis and Pediococcus pentosaceus. In addition, also a few members of the genera
Leuconostoc, Weissella and Streptococcus were identified.

The two cheeses showed slight

differences in overall species diversity. Our results indicate that some species recovered during
conventional isolation could not be retrieved by PCR-DGGE. Consequently, we recommend an
integrated use of culture-dependent, by means of bulk-analysis, and culture-independent
approaches to study diversity and dynamics of LAB in cheese and other food products.
Acknowledgments: Institute for the Promotion of Innovation through Science and Technology in
Flanders (IWT-Vlaanderen)
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The identification of organisms cultured from respiratory specimens obtained from CF patients is
not straightforward and misidentifications occur. We evaluated the identification of Burkholderia
cepacia complex (Bcc)-like organisms using Matrix Assisted Laser Desorption/Ionisation Time
Of Flight mass spectrometry (MALDI-TOF MS) of intact microbial cells. In this technique, laser
light vaporizes biomolecules achieving free gas-phase ions that were separated by their mass-tocharge ratios. We investigated 60 Bcc strains and 40 non-Bcc strains representing 20 species that
are commonly misidentified as Bcc. Colonies grown for 24h were suspended in 0.5 ml 0.1 %
TFA, 2 µl of which was mixed with 2 µl matrix solvent (49 ACN: 49 Isopropanol: 2 0.1% TFA
saturated with alpha-cyano). Subsequently 1 µl was spotted for analysis.
We obtained bacterial mass spectra in the m/z range 2-18 kDa. The data were analysed by
Bionumerics 4.0 software and subjected to a cluster analysis using Pearson’s correlation
coefficient. Except for Burkholderia gladioli and some Ralstonia sp., all reference species were
easily distinguished from Bcc. Most strains belonging to Bcc species grouped in species specific
clusters, except for Burkholderia pyrrocinia and Burkholderia anthina that constitute a single
cluster. The same was observed for most of the other taxa examined. In the mass spectra some
peaks could be used as biomarkers to distinguish between species or even strains. Moreover, this
method is quick, easy to perform and rather cheap.
These data suggest that MALDI-TOF MS of intact cells could be a powerful tool for the rapid
identification of Bcc-like organisms recovered from CF patients.
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Carbohydrates play a crucial role in the early stages of infections of humans and animals by pathogenic
bacteria. Presented as glycoproteins or glycolipids on the surface of eukaryotic cells, they act as
receptors for bacterial adhesins. Anti-adhesion strategies might be a very useful alternative to
antibiotics in the prevention of pathogen infections.
F4 fimbriae encoded by the fae-operon are the major colonization factor associated with porcine
neonatal and postweaning diarrhea caused by enterotoxigenic Escherihia coli (ETEC). Three naturally
occurring serological variants of F4 fimbriae exist (F4ab, F4ac and F4ad). Each variant exhibits a
unique binding specificity to porcine enterocytes. However, the carbohydrate receptor recognized by
each variant has not yet been identified.
In the present study the crystal structure of the FaeG fimbrial subunit expressed in tobacco chloroplast
was solved. The FaeG protein has an Ig-core made up of strands A1, A2, B1, B2, C, D, E1, E2, F and G.
A short helical turn occurs between strands A2 and B1 and an extra strand C' is inserted between strands
C and D, a feature also seen in variable antibody domains. Additionally, the pFaeG structure contains
an extra subdomain introduced between strands D and E1. This subdomain is made up of strands D' and
D'', linked by two α-helices α1 and α2.
Conserved as well as variable epitope regions have been proposed to be involved in F4 receptor
binding. Mapping of these epitopes on the structure of FaeG suggests that the extra subdomain of FaeG
contains the receptor binding site. Especially the long loop between D’ and α1 and the loop connecting
the subdomain to the Ig-core (between D" and E1) seem to make part of the binding site. Knowledge of
the receptor binding site could provide information to design carbohydrate inhibitors of the F4 adhesin.
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Strains of Nitrobacter mediate the second step in the nitrification process by oxidizing
nitrite to nitrate. The phylogenetic diversity of the genus is currently not well
investigated. In this study, a rep-PCR profile and the nearly complete 16S rRNA gene
sequence of 30 strains, comprising a wide physiological as well as ecological diversity
and encompassing representatives of the four species, were determined. The sequence
diversity of the 16S rRNA gene between different species was low, indicating the need
for additional phylogenetic markers. Therefore, primers were developed amplifying the
complete nxrX and a 380 bp fragment of the nxrB1 gene, both genes involved in the
nitrite oxidation process. These genes confirmed the division into phylogenetic groups
revealed by the 16S rRNA gene but showed a better discriminatory power. They can be a
valuable additional tool for phylogenetic analysis within the genus Nitrobacter and can
assist in the identification of new Nitrobacter isolates.
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Tuberculosis is the most deadly infectious disease of our time. During the first stages of infection
the pathogen, Mycobacterium tuberculosis, is internalised by macrophages, the host cells. In
addition to cellular protection mechanisms the pathogen has to survive an environment scarce in
essential nutrients including inorganic phosphate (Pi). The bacterial high affinity phosphate
transport system is an ATP binding cassette (ABC) called Pst for Phosphate specific transport and
is normally composed of four proteins (PstS, PstA, PstB and PstC) encoded by a single operon.
Transport of external phosphate captured by PstS, occurs via the PstA and PstC pore and is
dependent on the ATPase activity of PstB. The M. tuberculosis genome includes three genes
similar to pstS (pstS1, pstS2 and pstS3), two to pstA (pstA1 and pstA2), two to pstB (pstB and
phoT) and two to pstC (pstC1 and pstC2), which excluding phoT are organised in three distinct
operons. We have made knockout (KO) M. tuberculosis lacking PstS1, PstS2 or PstS3 and
analysed the effects of these deficiencies on the survival of the mutant bacteria during infection of
macrophages ex-vivo and at different phosphate concentrations in vitro. Our current results
suggest that the PstS proteins are involved in the regulation of the bacterial growth, are necessary
for the survival of the bacteria within the infected macrophage and contribute to the virulence of
the pathogen.
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The use of culture-dependent methods to study spoilage of foods is limited by the
cultivation step, overlooks microorganisms that are not easy to cultivate, and yields
several biases. Therefore, culture-independent methods, such as polymerase chain
reaction-denaturing gradient gel electrophoresis (PCR-DGGE), are gaining interest. PCRDGGE has been used previously to study the microbiota of fermented foods, considering
the microbial threshold required for detection. The present study uses PCR-DGGE for a
first time to this extent, to study a non-fermented meat product, namely high-quality
cooked ham packaged in modified atmosphere. This product is sensitive to spoilage since
the addition of additives and preservatives is strictly regulated and limited. Ham samples
were collected during three different production shifts of a meat factory. They were
stored at four different temperatures (4, 7, 12, and 26°C) to identify the spoilage bacteria
and to evaluate the effect of time and temperature on spoilage. PCR-DGGE of 16S rRNA
(V3 region) amplicons was applied on total bacterial DNA. In general, lactic acid bacteria
(LAB) dominated the microbial population, including Carnobacterium divergens,
Leuconostoc carnosum, and Enterococcus faecalis. Further, Brochothrix thermosphacta
was present. Whereas the presence of C. divergens, L. carnosum and B. thermosphacta
was ubiquitous, E. faecalis was favoured by elevated temperatures. Cluster analysis of the
DGGE patterns revealed a relationship between the incubation temperature and the
spoilage microbiota.
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“Active bifidus” containing yoghurts, available on the European “Market” are claiming to have a positive
effect on our health through the restoration of the intestinal flora. This means, in fact, that there is a
commercial claim that this yoghurt is generating a positive therapeutic effect for those who are eating it.
However, at the regulatory level, the therapeutic effects for this type of products are, officially, “not
claimed” since otherwise, such yoghurts would be considered “Medicinal Products”. The Burn Unit of the
Queen Astrid Military Hospital cares for 1.350 patients (10.000 consultations) yearly. As in nearly all other
hospitals, clinicians are confronted with multi-resistant bacteria causing untreatable infections. There is a
clear need for alternative treatments. The application of lytic bacteriophages or “bacteriophage therapy”
(Sulakvelidze et al., Antimicrob Agents Chemother. 2001 Mar;45(3):649-59) could be such an alternative.
Safety has been proven through the massive application of lytic bacteriophages, mostly in former USSR
states, without reports of adverse events. In addition, sequence determination of the complete human
genome confirms that bacteriophages infect only bacteria, since no bacteriophage related sequences have
been discovered in the human genome so far, and this while human beings are immersed in an ocean of
bacteriophages (bacteriophages probably constitute the major part of the Earth’s biomass). Hence,
bacteriophage therapy never conquered the Western European or US market, mainly because of the
discovery of broad-spectrum antibiotics. At present there is no specific regulation for the use of lytic
bacteriophages as therapeutic agent, neither at the Belgian nor at the European regulatory level (EMEA).
The straightforward approach for “a substance generating a therapeutic effect” leads us to the “medicinal
product” regulation. However, it is clear that the complete documentation needed to file bacteriophages as if
they were “medicinal products” is impossible to generate. Bacteriophages are rather complex, evolving
entities. Therefore, our long-term aim/proposal is the creation of a specific section for bacteriophage
therapy under the “Advanced Therapy Medicinal Product Regulation” included in the European Directive
2003/63/EC (http://europa.eu.int/eur-lex/en/index.html). This directive is translated into Belgian Law by
Royal Decree of March 4th 2004 (http://www.ejustice.just.fgov.be/ cgi/welcome.pl) and presently includes
“Gene Therapy and Somatic Cell Therapy”. A third section “Tissue Engineered Products” is in preparation.
We propose the creation of a fourth section named “Bacteriophage Therapy Preparations”, which should be
divided into two distinct sections: tailor made use in a hospital environment vs. industrially produced for
market placement. Meanwhile, seen the potential importance of this therapy and in the absence of a
regulatory frame, we are investigating the feasibility of short-term solutions such as the creation of a tailor
made national consensus regulation for bacteriophage therapy in analogy with the use of ‘fly larvae’ and
‘leeches’, which can actually be applied in Belgian hospitals under the Royal Decree of October 7th 2002, or
the preparation of bacteriophage products by the hospital pharmacist (“magistral product”). Or, should we
go for the “orphan-drugs” status with use on a limited population of patients (e.g. third degree burn wound
or cystic fibrosis patients)? Additionally, we are investigating the possibility of conducting a limited clinical
trial under the control of an Ethical Committee that will be provided with the required detailed information
(investigatory brochure, study protocol, informed consent form, safety data,..). The recent amendment
(Federal Register of August 18, 2006) by the US Food and Drug Administration (FDA) of the food additive
regulations to provide for the safe use of a bacteriophage preparation on ready-to-eat meat and poultry
products as an antimicrobial agent against Listeria monocytogenes could be helpful
(http://www.fda.gov/OHRMS/DOCKETS/98fr/E6-13621.pdf).
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In order to replicate and produce new virions, human immunodeficiency virus (HIV) must enter a
permissive host cell. The initial step in this complex multistep process is the attachment of HIV
particles to the cell surface by the highly specific interaction between the viral envelope
glycoprotein gp120 and (i) its primary receptor, the cellular CD4 receptor, and (ii) a cellular
coreceptor, the CC chemokine receptor 5 (CCR5) or the the CXC chemokine receptor 4
(CXCR4). Therefore, drugs that target the CD4 receptor and/or the CCR5 and CXCR4 receptor,
and thus inhibit viral entry, may be promising agents for the treatment of AIDS. Here, we present
the anti-HIV activity of several novel small molecule compounds that inhibit HIV-entry by
targeting cellular receptors. The synthetic macrocycle cyclotriazadisulfonamide (CADA) is an
anti-HIV agent that specifically down-regulates the expression of the CD4 receptor. CADA has
consistent activity against laboratory adapted and primary clinical isolates of HIV-1 (50%
effective concentration (EC50) of 0.5 – 5 µM), irrespective of viral coreceptor preference (R5, X4,
R5/X4). Flow cytometric analysis revealed a significant decrease in the cell surface and
intracellular expression of the CD4 receptor in human T-cells after CADA-treatment. Moreover,
the anti-HIV activity of CADA correlates with its ability to down-modulate the CD4 receptor in
human T-cells.
The small molecule AMD887 acts as a potent CCR5 antagonist. It strongly inhibits virus
infectivity at a EC50 of 1-10 nM. The compound inhibits the replication of different clades of
CCR5-using HIV strains in cells expressing CCR5 and in PBMCs. AMD887 has no activity
against X4 or R5/X4 HIV-1 isolates in PBMCs. However, these X4 and R5/X4 HIV variants were
prevented from infecting PBMCs in the presence of AMD11070, a recently described orally
bioavailable CXCR4 antagonist. AMD11070 inhibits X4 viruses at an EC50 of 1-20 nM in T cell
lines, CXCR4-transfected cell lines and PBMCs. AMD11070 is currently under investigation in a
clinical Phase II study. The anti-HIV potency of the chemokine receptor antagonists AMD887
and AMD11070 correlated closely with their potency in inhibiting chemokine binding,
chemokine-induced internalization, chemokine-induced Ca2+ signaling and chemotaxis. AMD887
and AMD11070 did not interact with any other chemokine receptor (other than CCR5 and
CXCR4) examined to date. Importantly, when both compounds, AMD887 and AMD11070, were
combined, a complete inhibition of HIV replication was observed in PBMCs. Also, the CD4
down-modulator CADA acted synergistically when evaluated in combination with various other
HIV drugs, such as reverse transcriptase (RT), protease and chemokine receptor inhibitors (e.g.
AMD11070).
In conclusion, small chemical molecule compounds (separate and/or in combination) targeting
cellular receptors hold great promise as candidate anti-HIV drugs for the inhibition of viral entry
and infection.
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Rhizobium etli is a soil bacterium, capable of living in symbiotic interaction with its leguminous
host, Phaseolus vulgaris. An efficient symbiosis requires an extensive molecular communication
between plant and bacteria. Although a lot of research has been devoted to the initial steps of the
interactions, little is known about the signals which are important during the late steps of the
symbiotic process. In a search for novel symbiotic genes, an operon was identified in R. etli,
containing genes that encode an ABC-transporter, involved in the uptake of peptides. R. etli
strains containing a mutation in these transporter genes display a strong decrease in nitrogen
fixation capacity compared to the wild type, while in free-living conditions no defects are
observed. Further characterization of this R. etli ABC-transporter could help us understand the
role of peptides during symbiosis.
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In E. coli extracytoplasmic stress caused by, for instance, osmotic shock, ethanol shock, extreme
heat shock or bacteriophage infection, reduces the energy status of the cell which in turn induces
the phage-shock-protein (Psp) system. This system, which is coded by the pspABCDE operon
and has PspA as the main effector protein, is presumed to play a role in maintaining the protonmotive force (PMF). In turn, the PMF is thought to help the cell to cope with membrane-related
stresses.

We are currently investigating the role of the Psp system in the Gram-positive bacterium
Streptomyces lividans, in which a pspA homologue was identified but no homologues of the other
psp genes were found. The absence of the pspBCDE genes made it unlikely that S. lividans has a
real Psp response, yet the pspA gene is conserved in most of the sequenced bacterial genomes,
indicating that it might play an important role even in the absence of pspBCDE. Therefore, in this
work we studied the role of S. lividans PspA in extracytoplasmic stress.
To investigate the role of PspA in the extracytoplasmic stress response in S. lividans, we firstly
constructed a pspA mutant. This was done by transforming S. lividans protoplasts with a cosmid
containing a transposon-mutated pspA gene, kindly provided by Prof. P. Dyson (University of
Wales, Swansea, UK). After selection for double homologous recombination, and verification of
the mutation on both DNA and protein level, a pspA mutant was isolated.
We subjected this mutant to a wide variety of extracytoplasmic stress factors. When grown in the
presence of varying levels of alkaline shock, ethanol shock, increased osmolarity, organic
solvents and bacitracine the pspA mutant invariably showed a decreased growth and/or viability
when compared to the wild-type S. lividans.
Following these results we checked if the pspA gene is really induced by these conditions and to
what extent. Wild-type S. lividans cultures were subjected to the previously mentioned stress
conditions after which RNA was purified from these cultures at various time points. This RNA
was subjected to a slot blot analysis and we found similar patterns of pspA induction for the
varying stresses. Combined the previous experiments clearly show the importance of PspA in the
S. lividans extracytoplasmic stress response. How PspA exerts its function will be the subject of
further research. The S. lividans system may be very similar as the one in E. coli (even without
PspBCDE) or it may require several factors that are not present in this bacterium.
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Legionella pneumophila is a Gram-negative facultative intracellular bacterial pathogen that is
found in freshwater environments worldwide where it replicates in different kinds of protozoa.
Intracellular growth enhances the environmental survival capability and the virulence of the
bacteria. Virulence factors are usually proteins and a variety of L. pneumophila surface proteins
and secreted proteins have shown to be implicated in pathogenesis. As outer membrane proteins
(Omps) are temporally and spatially the first proteins to interact with the environment or with the
host cell, Omps have to be considered as important determinants for virulence. In a search for L.
pneumophila genes encoding putative Omps and more in particular Omps possibly involved in
bacterial virulence, we identified a gene encoding a homologue of the plasminogen activator of
Yersinia pestis. The latter protein is the best characterized member of the class of omptins. The
omptins are a family of enterobacterial surface proteases/adhesins that share high sequence
identity and a conserved beta-barrel fold in the outer membrane.

The omptins are

multifunctional, and the individual omptins exhibit differing virulence-associated functions.
We describe the cloning of the plasminogen activator homologue L. pneumophila and show that
the protein has the capacity to convert plasminogen into plasmin. At the moment the relevance of
the plasminogen activation for L. pneumophila virulence is investigated.
A better understanding of the function of L. pneumophila Omps, their role in infection and
immunity, is very important in order to get a better insight into host-parasite interaction and the
pathogenicity process in general.
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Mycobacteria possess two groEL genes: groEL1 and groEL2. GroEL2 is essential, presumably
providing the basic chaperone functions, while GroEL1 is non-essential. To better understand the
function of GroEL1, we constructed a groEL1 knockout mutant in Mycobacterium bovis BCG by
insertion of a kanamycin-resistance cassette in the middle of the gene. Although the GroEL1
knockout mutant showed reduced in vivo multiplication in the spleen of BALB.B10 mice, it
induced similar Th1 type immune responses and conferred equivalent protection against M.
tuberculosis H37Rv challenge as the parental BCG vaccine strain. In vitro, inactivation of groEL1
slowed the exponential growth of bacteria and the mutant formed smaller colonies than the
parental strain. Moreover, the mutant is unable to develop a normal cell wall, suggesting that
GroEL1 is involved in mycobacterial cell wall biosynthesis. These results correlate well with the
recent observation that GroEL1 from M. smegmatis can modulate synthesis of mycolates, a key
component of the mycobacterial cell wall, during biofilm formation. We are currently analyzing
the effects of GroEL1 depletion on drug resistance and are characterizing the mutant
biochemically. These results may allow a better understanding of the role of GroEL1 in the
pathogenesis of mycobacteria.
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Introduction:
Listeria monocytogenes has the capacity of causing severe infections in susceptible hosts. This pathogen is
widely distributed in nature and generally transferred to humans by contaminated food. Despite the fact that
many food products are contaminated with L. monocytogenes (Uyttendaele et al., 1999; Van Coillie et al.,
2004), the incidence of listeriosis is relatively low. Many studies suggest that beside the infective dose, the
serotype and the host immunity, the virulence of the L. monocytogenes strain plays an important role in
development of listeriosis (Jacquet et al., 2004; Pine et al., 1991; Van Langendonck et al., 1998). The
objective of this study was to investigate phenotypic differences between L. monocytogenes isolates of
different origin.
Material and Methods:
Two groups of L. monocytogenes isolates, one including 27 clinical strains and the other including 37 food
and (farm)-environmental strains (non-clinical strains), were compared at different levels. On the one hand,
the mRNA expression levels of specific virulence genes (e.g. inlA and inlB (both important for invasion)
and ami (important for adhesion)) were analysed by Real-Time RT-PCR. On the other hand, the in vitro
invasion capacity for various specific human cell types (monocytic THP-1 cells, enterocytic Caco-2 cells
and hepatocytic HepG2 cells) and the capacity to induce the production of the pro-inflammatory cytokine
interleukin-8 (IL-8) were determined.
Results:
A statistical significant difference was observed in inlA and in inlB expression (p < 0.001) between clinical
and non-clinical L. monocytogenes strains, with clinical strains showing a lower expression level than nonclinical strains. No significant difference was noticed for the ami expression. These observations were in
accordance with in vitro invasion of Caco-2 and HepG2 cells (p < 0.001), where a lower invasion capacity
of the clinical strains was detected compared to the non-clinical strains. Furthermore, it was shown that the
clinical strains induce lower IL-8 levels in HepG2 cells than do the non-clinical strains. In rather sensitive
human monocytic THP-1 cells, no significant difference was observed in invasion capacity and IL-8
induction between clinical and non-clinical isolates.
Discussion:
The results of this study indicate that a differential expression of specific virulence genes such as inlA and
inlB possibly play a role in the virulence capacities of L. monocytogenes strains. The lower capacity of
clinical strains to invade HepG2 cells and to induce IL-8 is possibly a mechanism of immune evasion used
by specific L. monocytogenes strains.
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Introduction. Free-living amoebae such as Acanthamoeba castellanii are ubiquitous in aquatic
environments and moist soil. They feed on bacteria which are ingested by phagocytosis and
digested within food vacuoles. In this typical predator prey relationship bacteria are exposed to
selection pressure by grazing of amoebae which caused the development of amoeba resistant
bacteria (ARB). The existence of ARB has important ecological and/or medical consequences.
Association with amoebae offers bacteria protection against harsh environments (e.g. chlorination
of water, treatment with antimicrobial agents). Bacteria can also be set free in the environment
again when they are released by the amoebae. As such amoebae can act as reservoirs from which
potential pathogens emerge repeatedly. Finally bacteria adapted to life inside amoebae may also
survive more easily in unfavourable extracellular environments (Greub and Raoult, 2004, Clin
Microbiol Rev. 17: 413-33).
Serratia species are ubiquitous in the environment. The strain S. plymuthica RVH1 has been
shown to produce a variety of signal molecules involved in quorum sensing (Van Houdt et al.,
2004, J Appl Microbiol. 96: 177-84.). In this study we investigate the influence of the S.
plymuthica RVH1 quorum sensing system on resistance against grazing by Acanthamoeba
castellanii.
Materials and Methods. Bacteria were grown overnight in Luria Bertani medium. Cultures were
washed with phosphate buffer by centrifugation and diluted 1/10. Aliquots of 100 µl were
streaked in lanes on Non Nutrient Agar trays and left to dry. For the complemented splI mutant
OHHL (N-3-oxo-hexanoyl-L-homoserine lactone) signal molecules were added during growth
and to the suspension before streaking on the NNA trays. Amoebae were grown in PYG medium
for 2 or 3 days. Suspensions were washed with Page’s Amoeba Saline by centrifugation and
diluted to approximately 106 cells/ml. Spots of amoeba suspension were placed on one side of the
NNA trays with lanes of bacteria. Amoebae phagocytose and digest bacteria. When the food
source gets exhausted they migrate on the NNA tray looking for new bacteria. In this way a
migrating front of amoebae is visible with the naked eye. The migration distance of the migrating
front towards the starting point was monitored on regular basis.
Results. The role of quorum sensing on the resistance of S. plymuthica RHV1 against amoebae
was studied by monitoring the migration distance of A. castellanii on strains with knockouts in
quorum sensing related genes. After 9 days A. castellanii had covered a distance of 6.8 cm on the
splI knockout strain, a mutant which does not produce signal molecules, whereas the migrating
front on the lane with the wild type strain had only progressed 5.4 cm (p = 0.000742). Migration
on the complemented splI mutant did not differ from migration on the wild type (5.7 cm, p =
0.352214), but did differ from migration on the wild type (p = 0.000229).
Conclusions. Quorum sensing does affect resistance of S. plymuthica RVH1 against A.
castellanii. Future experiments will try to link this resistance to any of the known quorum sensing
regulated phenotypes such as nuclease, protease, chitinase, butanediol fermentation and the
production of an anti-microbial component. If no such link can be established, a screening will be
started to search for any antiprotozoan factors in S. plymuthica RVH1.
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Toxin-antitoxin (TA) systems were first discovered on low-copy number plasmids where
their function is to contribute to plasmid stability in the bacterial population by killing
plasmid-free bacteria. TA systems are composed of two genes organised in operon that
encode a stable toxin and its unstable cognate antitoxin. The antitoxin neutralises the
effect of the toxin by direct protein-protein interaction. Databases searching revealed that
plasmid-encoded TA systems have homologues in bacterial chromosomes. We have
characterized a homologue of the ccd TA system from the F plasmid (ccdF) that is located
in the chromosomal backbone of E. coli O157:H7 (ccdO157). The ccdF and the ccdO157
systems co-exist in most O157:H7 isolates. Despite a low level of identity, the
homologous proteins have conserved essential motifs for their function as TA systems i.e.
the toxins target the DNA-gyrase and the antitoxins are degraded by the Lon protease.
Our results show that the lethality caused by the plasmidic toxin is not neutralized by the
chromosomal antitoxin suggesting that the plasmidic ccdF system is functional in the
presence of its chromosomal homologue. This suggests that only plasmidic TA systems
able to evade cross-interaction might co-exist with homologous chromosomal TA
systems. We propose that TA systems located in the chromosomal backbone might serve
as ‘exclusion’ systems protecting bacteria from exogenous DNA carrying identical TA
systems.

