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At the end of the Autumn Meeting 2007, two poster prizes were awarded to:
Syvlie Poncin (1), Anne-Catherine Gérard (1), Marie Boucquey (1), Maximin
Senou (1), Pedro Buc-Calderon (2), Bernard Knoops (3), Benoît Lengelé (1),
Marie-Christine Many (1) and Ides M. Colin (1)
OXIDATIVE STRESS IN THE THYROID GLAND: FROM HARMLESSNESS TO
HAZARD DEPENDING ON THE IODINE CONTENT
1: Unité de Morphologie Expérimentale, Université catholique de Louvain, Brussels
2: Unité de Pharmacocinétique, Métabolisme, Nutrition et Toxicologie, Université
catholique de Louvain, Brussels
3: Unité de Biologie Animale, Université catholique de Louvain, Louvain-La-Neuve
and

Korneel Vandenbroucke (1,2), Steven Robbens (1,2), Klaas Vandepoele (1,2),
Dirk Inzé (1,2), Yves Van de Peer (1,2) and Frank Van Breusegem (1,2)
HYDROGEN PEROXIDE-INDUCED GENE EXPRESSION ACROSS
KINGDOMS: A COMPARATIVE ANALYSIS
1: Department of Plant Systems Biology, VIB, B-9052 Ghent
2: Department of Molecular Genetics, Ugent, B-9052 Ghent
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INVITED SPEAKERS

Peter Carmeliet
Department of Molecular and Cellular Medicine
Katholieke Universiteit Leuven
O&N I Herestraat 49 – bus 00912
B-3000 Leuven
Belgium
Tel: + 32 16 34 57 74
Fax: +32 16 34 59 90
E-mail: peter.carmeliet@med.kuleuven.be

Hypoxia, oxygen sensors and angiogenesis
Biography
Peter Carmeliet holds a M.D. degree (1984) and Ph.D. degree in Medicine (1989) from the University
of Leuven, Belgium, and is currently Professor of Medicine and Adjunct Director of the Center for
Transgene Technology and Gene Therapy (CTG) of the Flanders Interuniversity Institute for
Biotechnology (VIB-3) at the University of Leuven, Belgium. He has a joint appointment as Professor
at the Cardiovascular Research Institute Maastricht, Maastricht, The Netherlands. He is visiting
Professor at the University of Dartmouth, USA, and assists in teaching the Course on Angiogenesis at
the Harvard Medical School, USA. He has research interests in unraveling the molecular basis of
angiogenesis, lymphangiogenesis, hemostasis, neurodegeneration and neurovascular processes in
health and disease, using mouse, zebrafish, Xenopus and human genetics and functional genomics.
These insights are then used to provide novel 'proof-of-principle' treatment strategies.
He has received numerous scientific awards including the Interbrew-Baillet Latour Prize (jointly with
Désiré Collen), the Francqui Prize, Belgium, Outstanding Investigator Award, Intl Soc Heart Research,
unrestricted Bristol-Myers-Squibb grant, USA, elected member of EMBO, Nobel Forum Lecture,
invited by Nobel Committee. He is a member of the editorial board of Cancer Cell, Circulation
Research, ATVB, Trends Cardiovascular Medicine, and an advisor for Nature Cancer Reviews.
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Jacques Pouysségur
CNRS-UMR 6543 - Institut de Signalisation,
Biologie du Développement et Cancer (ISBDC)
Centre Antoine Lacassagne
33, Avenue de Valombrose
F-06189 Nice cedex 2
France
Fax : 33 4 92 03 12 25
E-mail : pouysseg@unice.fr

Hypoxia Signaling and Cancer
N. Mazure, J. Chiche, F. Dayan, G. Bellot, R. Garcia-Medina, M-P. Simon, D. Roux,
and J. Pouysségur
During embryonic development or in the context of tumor expansion, growing cells rapidly
outstrip the supply of nutrients. Although cells sense and respond to variations in
concentrations of all nutrients, oxygen sensing has emerged as a central control mechanism
of vasculogenesis and energy metabolism. At the heart of this regulatory system is the
Hypoxia-Inducible Factor, HIF, which interestingly controls, among other gene products, the
expression of VEGF-A and Angiopoïetin-2 (Ang-2), two key angiogenic factors. This finding
has therefore placed the hypoxia-signaling pathway at the forefront of nutritional control. HIF
can induce a vast array of gene products controlling glycolysis, angiogenesis, survival,
intracellular pH (pHi), cell migration and invasion, and so has become recognized as a
strong promoter of tumor growth. This pro-oncogenic feature is only one facet of the dual
action of HIF. Besides being a ‘guardian’ of oxygen homeostasis, HIF is capable of inducing
pro-apoptotic genes leading to autophagy and cell death, which can be features of hypoxic
tissues and tumors. In the context of this meeting, we will highlight some of the HIF-induced
markers that participate in tumor resistance to nutrient-depleted and acidic
microenvironment. First we will show that the two HIF-induced ‘BH3-only’-proteins (BNIP3,
BNIP3L), in contrast to the current believe, do not trigger cell death but tumor cell survival by
inducing autophagy. Second we will show how tumor cells by expressing two HIFdependent membrane-bound carbonic anhydrases, CAIX and CAXII, acidify the extracellular
milieu, keeping a pHi more alkaline favoring migration and survival to the acidic tumor
microenvironment. Finally we will show that additional HIF-regulated targets controlling
intracellular pH (MCT-4, NHE1, NHE6) could be exploited either alone or in association with
anti-angiogenic therapy to enforce tumor regression by proton-killing and necrotic cell death.

Ian Adcock
Airways Disease, National Heart & Lung Institute
Imperial College
Dovehouse Street
London SW3 6LY
U.K.
Tel: +44 (0)20 7351 8183
E-mail: ian.adcock@imperial.ac.uk

Oxidative stress, histone modifications and loss of glucocorticoid
function
Ian M Adcock
Reactive oxygen species, either directly or via the formation of lipid peroxidation products
may play a role in enhancing inflammation through the activation of stress kinases (JNK,
ERK, p38) and redox-sensitive transcription factors such as NF-κB and AP-1. This results in
increased expression of a battery of distinct pro-inflammatory mediators. Oxidative stress
activates NF-κB-mediated transcription of pro-inflammatory mediators either through
activation of its activating IκBα kinase (IKK) or through the enhanced recruitment and
activation of transcriptional co-activators. Enhanced NF-κB-co-activator complex formation
results in targeted increases in histone modifications such as acetylation leading to
inflammatory gene expression. Gene expression by redox-sensitive transcription factors
such as NF-κB is also regulated by epigenetic changes which control the ability of NF-κB to
access promoter sites in compacted chromatin and recruit transcriptional co-activators which
contain intrinsic histone acetyltransferase (HAT) activity. Histone acetylation and gene
activation is reversed by histone deacetylases (HDACs) which appear to be a major target
for oxidative stress in lung epithelial cells and macrophages.
Glucocorticoids are generally very effective against NF-κB-mediated inflammation but are
less effective under conditions of oxidative stress. Oxidative stress impinges upon many
aspects of glucocorticoid receptor (GR) function including nuclear translocation and corepressor recruitment and/or activation. This suggests that antioxidant agents would not only
be anti-inflammatory but would act as steroid-sparing agents in controlling NF-κB activation
or affecting histone modifications with subsequent beneficial effects on inflammatory gene
expression in lung epithelial cells. Thus, oxidative stress regulates both key signal
transduction pathways and histone modifications involved in lung inflammation.

Karl-Josef Dietz
Department of Biochemistry and Physiology of Plants
Faculty of Biology
Bielefeld University
Universitätsstrasse, 25
D-33615 Bielefeld
Germany
Tel: +49 521 106-5589
Fax: +49 521 106-6039
E-mail: karl-josef.dietz@uni-bielefeld.de

Reactive oxygen species, antioxidant defence and redox regulation in
the plant cell chloroplast
Karl-Josef Dietz
Plant cells encounter two peculiarities: (i) Photosynthesis and associated metabolism
generate reactive oxygen species (ROS) at high rates. (ii) Development and acclimation
including adjustment of chloroplast metabolism depends on efficient coordination of gene
expression among three genetic subgenomes i.e. the nuclear, plastidial and mitochondrial
genomes.
To maintain structural and functional integrity, plant cells maintain an intricate regulatory
system to avoid ROS generation, to decompose released ROS and to repair damaged
structures. Intra- and intermolecular dithiol-disulfide transition reactions and other cysteine
modifications such as nitrosylation offer a versatile and dynamic tool box for redoxdependent posttranslational modification and regulate diverse metabolic, developmental and
acclimatory processes by altering the structure and, hence, function of diverse target
proteins. To adjust the redox state properly, cells maintain a hierarchical network of
interacting thiol proteins. The network consists of input pathways (ferredoxin-, NADPHdependent thioredoxin and glutathione reductases), master mediators (thioredoxins [Trx],
e.g. 9 different ones in the chloroplast, plus a set of Trx-like proteins, glutaredoxins [Grx],
cyclophilins [Cyp]), target proteins (enzymes, transcription factors, more than 300 described
proteins) and redox sensors (e.g. peroxiredoxins [Prx]). The talk will describe our knowledge
of Prx functions with focus on the 2-Cys Prx which undergoes major redox-dependent
conformational changes with significance for redox dependent cell signalling and
coordination of chloroplast metabolic functions. It will then be worked out how by interaction
with different other proteins 2-Cys Prx is tied into the redox regulatory network of the
chloroplast. The long term goal is the reconstruction of the regulatory dithiol-disulfide-network
of cellular subcompartments and finally the cell.

Peter Vandenabeele
Molecular Signaling and Cell Death Unit
Department for Molecular Biomedical Research
UGent-VIB Research Building FSVM
Technologiepark, 927
B-9052 GENT
Belgium
Tel: +32 9 331 37 60
E-mail: Peter.Vandenabeele@dmbr.ugent.be

Apoptotic and necrotic cell death, two fundamental alternatives
Tom Vanden Berghe1,2, Eef Parthoens3, Wies Deckers3, Nele Vanlangenakker1,2,
Michael Devos1,2, Nele Festjens1,2 and Peter Vandenabeele1,2
1

Molecular Signaling and Cell Death Unit, Department for Molecular Biomedical
Research, Flanders Institute for Biotechnology (VIB); 2Department of Molecular
Biology, Ghent University (UGent); 3Microscopy Core Facility, Department for
Molecular Biomedical Research, VIB.
Necrosis has long time been described as accidental and uncontrolled cell death as a
consequence of physico-chemical stress. Recently, it became obvious that necrotic cell
death is also a well-controlled process consisting of defined cellular events and that it is a
cell death mode with important pathological and physiological relevance (for review see
Festjens et al., 2006). Use of a wide variety of inhibitors (ROS scavengers, complex I
inhibitors, Ca2+ chelators, calpain inhibitors, cathepsin inhibitors and lipoxygenase inhibitors)
has revealed that necrotic cell death involves multiple subcellular compartments such as
mitochondria, endoplasmic reticulum and lysosomes. In this study, we analyzed several
biochemical and subcellular events in relation to morphological changes and cell membrane
permeability (CMP) by means of time laps. We observed that the incidence of typical necrotic
morphology coincides with lysosomal membrane permeability (LMP) occurring ~ 20 min
before CMP. These events were preceded by a transient increase in mitochondrial
membrane potential (∆Ψm). Generation of reactive oxygen species (ROS) increased in time
and was strongly induced upon LMP. In addition, cytosolic calcium strongly increases during
LMP. Taken together, these results indicate that accumulation of ROS and a transient
increase in ∆Ψm precede LMP that acts as a proteolytic bomb resulting in typical necrotic
morphological features and concomitant leakage of the cellular content.

Festjens, N, Vanden Berghe, T, Vandenabeele, P. Necrosis, a well-orchestrated form of cell
demise: Signalling cascades, important mediators and concomitant immune response.
Biochim Biophys Acta - Bioenergetics 1757, 1371-1387, 2006.
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Abstract Poster 1
BECK Michaël : presenting author – e-mail : michael.beck@student.ucl.ac.be

PHYSIOLOGICAL IMPACT OF PCB126 ON SALMO SALAR PRECISION-CUT
LIVER SLICES
M. Beck (1,*), M. Jaspart (2,*), B. Lemaire (boursier F.R.I.A.) (1), P. BucCalderon (3), J.P. Thomé (2) and J.F. Rees (1)
1: Laboratoire de Biologie Animale, Université Catholique de Louvain-la-Neuve
2: Laboratoire d’Ecologie Animale et Ecotoxicologie, Université de Liège
3: Laboratoire de Pharmacocinétique, Métabolisme, Nutrition et Toxicologie, Université
Catholique de Louvain-la-Neuve
*: equally contributed
Precision-Cut Liver Slices (PCLS) were used to investigate the impact of organochlorine
compounds (OCs), like PCBs and DDTs, on detoxication system, reactive oxygen
species production and enzymatic antioxidant defences (EAOX) in Salmo salar. Optimal
culture conditions were determined for 24 to 48 hours incubation of slices as to optimise
cellular viability, recorded through LDH leakage in the medium and ATP cellular content.
An original protocol for measuring EROD activity (CYP1A) in living slices was
developed. Results indicated that CYP1A expression is induced by a specific inducer (3
methylcholanthrene) whereas the activity is inhibited by the CYP1A-inhibitor anaphtoflavone. PCB126 (0,2 µM) and 3-MC (25µM) induced high EROD activity after 21
hours, whereas higher concentrations generally resulted in lower EROD activities. This
results from a reversible competition between the inducer (still present in slices) and
EROD’s substrate, ethoxyresorufin. ROS production in PCB126 treated-slices (0 to 20
µM) paralleled levels of EROD activity. Among EAOX, no clear pattern was found except
for superoxide dismutase, which is dose-dependently inhibited in PCB126 treated slices.
GPX and CAT activities tend to increase till 0,02 µM PCB126, then dramatically
decreases at 0,2 µM PCB126. We also quantified the effective content of PCB126 in
slices, which shows a typical dose-dependent increase. This work proves that PCLS are
a good system for testing the physiological impact of OCs in fish liver.
This work was supported by the Fonds de la Recherche Fondamentale Collective
(FRFC).

BSCDB - FNRS meeting – Louvain-la-Neuve, 13 October 2007
OXYGEN and REACTIVE OXYGEN SPECIES

BECK Michaël

Abstract Poster 2
BECK Raphaël : presenting author – e-mail : raphael.beck@uclouvain.be

THE DEGRATION OF THE CHIMERICAL PROTEIN Bcr-Abl BY AN
OXIDATIVE STRESS INVOLVES THE DISRUPTION OF MOLECULAR
CHAPERONE FUNCTIONS OF HSP90 AND LEADS TO DEATH OF CHRONIC
MYELOGENOUS LEUKAEMIA (K562) CELLS
Raphaël Beck*, Julien Verras, Thomas Gonze, Marianne Zappone, Rozangela
Curi Pedrosa, Olivier Ferron, Henryk Taper and Pedroc Buc-Calderon
Université de Pharmacocinétique, Métabolisme, Nutrition et Toxicologie, Département
des Sciences Pharmaceutiques, Université Catholique de Louvain
The Philadelphia Chromosome is present inside 95% of the chronic myeloid leukaemia
(CML) cells. It leads to the formation of a Bcr-Abl protein which presents an abnormal
tyrosine-kinase activity and is responsible for the transformation of normal cells into
malignant cells. Imatinib mesylate, a specific inhibitor of the Bcr-Abl tyrosine kinase
domain, represents the best treatment for CML. Nevertheless, mutations acquired by the
protein causes the appearance of resistance to the treatment with imatinib. Since the
association between ascorbate and menadione caused in vitro cell death of K562 cells
and inhibited their proliferation in a xenograft tumor mouse model, we studied whether
this association is affecting both stability and function of Bcr-Abl protein. The results
show that incubation of K562 cells in the presence of ascorbate/menadione causes a
cleavage of hsp90 protein and a rapid downregulation of Bcr-Abl. Dephosphorylation of
several proteins implicated in mitogen signal transduction pathways like Stat, Erk, Raf,
Elk, and MEK 1/2 was also observed. As K562 cell death induced by
ascorbate/menadione was suggested to be due to ATP depletion as a consequence of
glycolysis inhibition, we studied the impact of the glycolysis inhibitor iodoacetate on BcrAbl. We reported no Bcr-Abl degradation when glycolysis was inhibited. We studied the
role of the proteasome in Bcr-Abl degradation by using the specific inhibitor MG132.
Proteasome inhibition had no effect on Bcr-Abl degradation. We finally reported the
disappearance of the Bcr-Abl degradation and hsp90 cleavage induced by
ascorbate/menadione when the cells where incubated in the presence of N-acetylcysteine (NAC), a well known antioxidant; and an increase in the Bcr-Abl degradation
and hsp90 cleavage when the cells were incubated in the presence of aminotriazole
(ATA), a catalase inhibitor. Ascorbate/Menadione-mediated cleavage of hsp90 was only
observed in transformed cells and was suppressed by autophagic inhibitors. Collectively,
our results demonstrate that ascorbate/menadione induces a Bcr-Abl degradation in
K562 cells by an oxidative stress.
(*) R.B. is a FRIA recipient.
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Abstract Poster 3
BUYTAERT Esther : presenting author – e-mail : esther.buytaert@med.kuleuven.be

MOLECULAR EFFECTORS OF STRESS RESPONSE PATHWAYS IN
PHOTODAMAGED BLADDER CANCER CELLS.
Esther Buytaert (1), Jean-Yves Matroule (2), Silvia Kocanova (1), Tom Verfaillie
(1), Jacques Piette (2), Peter de Witte (1), and Patrizia Agostinis (1)
1: Dept. of Molecular Cell Biology, Campus Gasthuisberg O&N1, KULeuven, B-3000
Leuven
2: Virology-Immunology Unit, GIGA Research Bat34, Université de Liège, B-4000 Liège
Photodynamic therapy (PDT) is an anticancer modality based on the combination of a
light-absorbing photosensitizing agent and visible light irradiation to generate, in the
presence of molecular oxygen, cytotoxic reactive oxygen species (ROS) which cause
tumor destruction (1). Given that the photosensitizer hypericin is under consideration for
the PDT treatment of bladder cancer, we performed an oligonucleotide microarray
analysis in the T24 bladder cancer cell line after PDT treatment to identify differentially
expressed genes with therapeutic potential (2).
This study reveals that the expression of several genes involved in a variety of metabolic
processes, stress-induced cell death, autophagy, proliferation, inflammation and
carcinogenesis is strongly affected by PDT with hypericin. Hypericin-photogenerated
ROS act proximal to the endoplasmic reticulum (ER) to induce a rapid loss of ER Ca2+
homeostasis, whose persistence is causative for cell death (3). In consistency with this
notion, the microarray data revealed an increased expression of genes involved in the
ER stress-induced unfolded protein response (UPR), including PERK-eIF2alpha and
CHOP/GADD153. Furthermore, hypericin-PDT also activates rescuing responses which
are governed by the activation of the stress-induced mitogen-activated protein kinase
(MAPK) p38. p38MAPK inhibition or silencing by RNA interference during PDT treatment
unravelled that the induction of an important subset of differentially expressed genes
regulating growth and invasion, as well as adaptive mechanisms against oxidative
stress, is governed by this stress-activated kinase. ROS-mediated activation of
p38MAPK is required for the induction of a cluster of Nrf2-regulated targets, including
heme oxygenase 1 (HO-1) with cytoprotective function (4), and for the up-regulation of
COX-2, which is essential to support autonomous re-growth and migration of cancer
cells escaping PDT-mediated cell death. These studies identify new molecular effectors
of the cancer cell response to PDT-induced photodamage and open attractive avenues
to improve the therapeutic efficacy of PDT of bladder cancer.
1. Dolmans et al. (2003) Nat Rev Cancer 3: 380-387
2. Buytaert et al. (2007) Oncogene in press
3. Buytaert et al. (2006) FASEB J, 20: 756-758
4. Kocanova et al. (2007) Apoptosis, 12 : 731-741
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Abstract Poster 4
CALAY Damien : presenting author – e-mail : damien.calay@fundp.ac.be

COMPARATIVE EFFECT OF COPPER- AND MYELOPEROXIDASE-OXIDIZED
LDL ON THE ACTIVATION OF THE TRANSCRIPTION FACTOR Nrf2 IN
MURINE RAW 264.7 MACROPHAGES
D. Calay (1), K Zouaoui Boudjeltia (2), M. Van Steenbrugge (1) and M. Raes (1)
1: URBC, University of Namur (FUNDP)
2: Experimental Medicine Laboratory-(ULB 222 Unit) -CHU-Charleroi
Oxidized low density lipoproteins (LDLs) play an essential role in the development of
atherosclerosis. Their unregulated internalization by macrophages via scavenger
receptors leads to foam cell formation and atheroma development. Excessive
internalization of oxidized LDLs could contribute to the apoptosis of macrophages, which
is harmful, favouring the formation of an instable lesion and thrombus formation.
Although copper-oxidized LDLs (oxLDLs) are classically used, the physiological
relevance of this way of LDL oxydation is more and more questioned. That is why we
also prepared myeloperoxidase-oxidized LDLs (MoxLDLs), probably more relevant of in
vivo LDL oxydation. The effects of MoxLDLs and oxLDLs were compared on the cellular
responses of macrophages (murine RAW 264.7 macrophages) to underline the possible
differences between these two types of oxidations and evaluated against native LDL
(natLDL). First, the RAW 264.7 cells internalize both forms of oxidized LDL (as
demonstrated by the use of a fluorescent probe for neutral lipids). Moreover, it is
generally admitted that oxidized LDLs cause an oxidative stress. To directly assess this
oxidative stress, RAW 264.7 macrophages were incubated with oxLDLs and MoxLDLs
and the intracellular accumulation of reactive oxygen species (ROS) was monitored
using the fluorescent probe dichlorofluorescein diacetate (H2DCF-DA). We observed a
rapid accumulation of ROS within 5 minutes in the presence of oxidized LDLs, whereas
an incubation with natLDL had not effect. However, the oxidative stress caused by
MoxLDLs was more intense than the one caused by oxLDLs. Oxidative stress is known
to activate several transcription factors (NF-kB, AP-1, Nrf2, …). We focused on Nrf2, a
transcription factor activated by oxidative stress and inducing the expression of genes
implicated in the detoxification of oxidized products and in the antioxidant defences, by
binding DNA at the antioxidant response element (ARE), present in the promoter of for
instance Gclm (regulating glutathione synthesis) and HO-1 (involved in heme
degradation). Via transfection experiments with a luciferase reporter plasmid driven by
the authentic promoter of NAD(P)H quinone oxidoreductase, a well known target gene of
Nrf2, we could demonstrate that both oxLDLs and MoxLDLs caused the activation of the
transcription factor Nrf2, but to a higher extent for MoxLDLs. MoxLDLs also induced a
stronger expression of Gclm and HO-1, both at the mRNA and at the protein levels,
compared with oxLDLs. As a control, natLDLs, even at the physiological concentration of
1500 µg/ml, were unable neither to activate Nrf2, nor to induce the expression of these 2
target genes.
The induction of HO-1 and Gclm by oxidized LDLs suggest that oxidized LDLs induce a
protective anti-oxidant response against the accumulation of ROS and could in fine
contribute to prevent macrophage apoptosis. This study however underlines differences
between copper- and myeloperoxidase-oxidized LDLs. In the future, we will investigate
which receptors contribute respectively to the internalization of oxLDL and MoxLDLs.
Acknowledgements : FRIA, FNRS and IUAP P06/31
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Abstract Poster 5
CAUWELS Anje : presenting author – e-mail : anje@dmbr.ugent.be

DIFFERENTIAL ROLE FOR REACTIVE OXYGEN SPECIES IN SHOCK:
HYDROXYL RADICALS PROMOTE AND HYDROGEN PEROXIDE
PROTECTS
Anje Cauwels (1,2), Ben Janssen (3), and Peter Brouckaert (1,2)
1: Department for Molecular Biomedical Research, VIB, Ghent
2: Department of Molecular Biology, Ghent University, Ghent
3: Department of Pharmacology and Toxicology, Cardiovascular Research Institute,
University of Maastricht, The Netherlands
Over the last decade, septic shock has become the main cause of death in intensive
care units, surpassing mortality caused by acute myocardial infarction, stroke, and
trauma. The mortality rate in septic shock is extremely high, and the main causes of
death are multiple organ failure and refractory hypotension. To cause excessive blood
vessel relaxation and hypotension, the vascular endothelial lining may release
vasodilating factors. The most significant of these are nitric oxide (NO), prostacyclin
(PGI2), and the elusive ‘endothelial-derived hyperpolarizing factor’ (EDHF). Although NO
is critical in controlling vascular tone, inhibiting NOS in septic shock does not improve
outcome, on the contrary.
The term reactive oxygen species (ROS) collectively describes a group of oxygen
derivatives that includes superoxide radicals (O2 -), hydrogen peroxide (H2O2) and
hydroxyl radicals ( OH). In general, ROS are believed to cause chronic endothelial
dysfunction, and to play an important role in the pathogenesis of cardiovascular
diseases such as hypertension, atherosclerosis, heart failure and diabetic vasculopathy.
However, many studies also support the notion that endothelial cells may produce a
vasodilating ROS. As these endothelial-ROS-dependent relaxations are mostly sensitive
to catalase, a role for H2O2 in vasodilatation was suggested, and H2O2 was even
proposed as a candidate for ‘EDHF’.
We previously reported that TNF combined with the caspase inhibitor zVAD-fmk causes
hyperacute shock in mice (Cauwels et al., Nature Immunology 2003). Here we show that
this shock does not depend on the ‘classical’ vasodilators NO, PGI2, or the ‘EDHF’
candiates H2O2 and epoxyeicosatrienoic acids (EETs), and that calcium-dependent
small-conductance K+ channels (SK) play a prominent role. Tempol, a potent O2 - and
OH scavenger, and a superoxide dismutase (SOD) mimetic, prevented the abrupt
hypotension, whereas NOS inhibition did not. To understand the mechanism of action of
tempol, we compared the effects of tempol, SOD and cell-permeable PEG-SOD.
Surprisingly, only tempol could fully protect, suggesting the involvement of OH rather
than O2 - radicals. Also the OH scavenger mannitol and the NADPH oxidase (NOX)
inhibitor apocynin significantly delayed shock. In constrast, H2O2 clearance by catalase,
or NOX2-deficiency aggravated toxicity. Importantly, tempol also protected against
shock induced by TNF or LPS per se. We propose that vascular NOX-derived OH
radicals promote shock, whereas phagocytic NOX2-derived H2O2 antagonizes it. Our
data also provide an explanation for the success of tempol to reverse various types of
shock, scavenging OH radicals but allowing H2O2 accumulation, and emphasize its
therapeutic potential in (septic) shock.
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CHABOTTAUX Vincent : presenting author – e-mail : vchabottaux@ulg.ac.be

VASCULAR ARCHITECTURE OF BREAST CANCER XENOGRAFTS OVEREXPRESSING MT4-MMP
Vincent Chabottaux (1), Marc Thiry (2), Marie-Luz A. Gonzalez (1), Lorin Host
(1), Silvia Blacher (1), Jean-Michel Foidart (1) and Agnès Noël (1)
1: Laboratory of Tumor and Development Biology, University of Liège, Sart Tilman B23,
CRCE, CBIG, B-4000 Liège
2: Laboratory of Cell and Tissue Biology, University of Liège, B-4000 Liège
Our previous data show that MT4-MMP, a membrane-anchored MMP essentially
expressed by breast tumor cells, increases breast cancer growth and promotes lung
metastases (1).
In order to understand the way by which MT4-MMP affects tumor/metastasis
progression, we have performed morphological, ultrastructural, immunohistological and
gene expression profile studies of MDA-MB-231 breast cancer xenografts expressing or
not MT4-MMP in mice.
Transmission electron microscopy and immunohistological analyses show that most of
the intra-tumoral blood vessels are covered by pericytes in both conditions. However, in
the presence of MT4-MMP, mural cells (alpha-SMA positive) are frequently detached
from the endothelium with irregular shapes and extend irregular cytoplasmic processes
in contact or not with endothelial cells. Moreover, basement membranes of these
vessels are more often degraded or absent in MT4-MMP condition. In order to quantify
these observations, we are currently developing an automatic computer-assisted
analyses of the detachment of perivascular cells from the endothelium.
By (FITC)-lectin perfusion of mice and morphological quantifications of blood vessels,
we show that larger intra-tumoral blood vessels are present in xenografts overexpressing MT4-MMP whereas vascular density is not affected by MT4-MMP
expression. In addition, preliminary super-array and RT-PCR studies reveal that human
Thrombospondin-2 (TSP-2) expression is down-regulated in xenografts expressing MT4MMP. Interestingly, a reduced expression of this anti-angiogenic factor has already been
associated with disrupting of vascular integrity and permeability in mouse models.
Moreover, its expression is associated with a diminution of the vessel size, with an
inhibition of tumor growth in mice and with an inhibition of metastasis in human cancer.
This suggests that MT4-MMP could facilitate tumor growth and metastasis by disturbing
the vascular integrity via the down-regulation of TSP-2. Further studies are however
required to confirm this hypothesis and to assessed the vascular leakage in xenografts
expressing MT4-MMP.
(1) Chabottaux et al. Cancer Res. 2006,66(10):5165-72.
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CHARLIER Ed. & CONDE Cl. : presenting author – e-mail : echarlier@student.ulg.ac.be

SHIP-1 PROTECTS T CELLS FROM REACTIVE OXYGEN SPECIES AND
CD95-INDUCED APOPTOSIS
Edith Charlier (1), Claude Condé (1), Emmanuel Divalentin (1), Souad Rahmouni
(1), Christophe Erneux (2), Jacques Piette (1) and Geoffrey Gloire (1)
1: University of Liège, GIGA research, Laboratory of Virology and Immunology (B34),
4000 Liège
2: IRIBHM, University of Brussels, 1070 Brussels
SHIP-1, an inositol 5-phosphatase expressed in hemopoietic cells, acts by hydrolyzing
the 5-phosphates from phosphatidylinositol-3,4,5-triphosphate (PtdIns(3,4,5)P3), thereby
negatively regulating the PI3K pathway. SHIP-1 plays a major role in inhibiting
proliferation of myeloid cells. As a result, SHIP-1-/- mice have an increased number of
neutrophils and monocytes/macrophages due to enhanced survival and proliferation of
their progenitors. On the other hand, SHIP-1-/- mice have a decreased number of
peripheral T cells, suggesting that SHIP-1 plays opposite roles depending on the
considered cell line. To further explore the role of SHIP-1 in maintaining a normal T cell
number, we analyzed its putative antiapoptotic function. In that context, we used Jurkat
T cells (which are SHIP-1 deficient) transduced or not with lentiviral vectors encoding
SHIP-1 wt or mutated in different domains. Apoptosis was then induced using H2O2 or
anti-CD95 antibody and measured by AnnexinV-PI staining and western blotting analysis
with antibodies directed against caspase-8, -3 and PARP. Our results show that in
response to H2O2 and anti-CD95, Jurkat expressing SHIP-1 are much more resistant to
apoptosis than the non complemented cells. Furthermore, transduction of SHIP-1
mutants allowed us to emphasize the role of the SH2 domain of SHIP-1 in the protection
of T cells from CD95-induced apoptosis. We also showed a decrease in CD95
expression level at the surface of Jurkat cells expressing SHIP-1, compared with
parental Jurkat or Jurkat expressing the SH2-mutated form of SHIP-1. Moreover, in
Jurkat expressing SHIP-1, CD95 seems to be modified, since it is detected at a higher
molecular weight by western blot analysis. These results may involve SHIP-1 in CD95
trafficking, suggesting a mechanism by which SHIP-1 could fulfill its anti-apoptotic role in
response to CD95. Altogether, our results identify SHIP-1 as a new player in protecting T
cells from apoptosis, which could be interesting in developing new therapeutic strategies
to fight autoimmune disorders.
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CHEMAIS Monia : presenting author – e-mail : monia.chemais@ulb.ac.be

PART OF THE CANCER CHEMOPREVENTIVE ACTIVITIES OF FLAVONOIDS
MAY BE DUE TO MODULATION DNA REPAIR: COMET ASSAY STUDY OF
SOME FLAVONOIDS AFTER ALKYLATING DNA DAMAGE (II)
M. Chemais (1), C. Stévigny (1), J. Dubois (2) and P. Duez (1)
1: Laboratory of Pharmacognosy, Bromatology and Human Nutrition, Institute of
Pharmacy, Université Libre de Bruxelles (ULB)
2: Laboratory of Bioanalytical Chemistry, Toxicology and Applied Physical Chemistry,
Institute of Pharmacy, Université Libre de Bruxelles (ULB)
The flavonoids constitute a highly investigated group of secondary metabolites
particularly abundant in our diet. Many of these compounds present a number of
biological properties, including antioxidant and carcinostatic activities; some are known
to modulate the activity of various enzymes(1) and could be expected to interfere in DNA
repair mechanisms. Previous studies using H2O2 as the DNA damaging agent tend to
show that some flavonoids effectively modulate DNA repair(2), but an antioxidant effect
cannot be entirely ruled out. The present work was then undertaken using an alkylating
agent to damage DNA and probe repair.
Preliminary data have indicated a trend for repair modulation, but with an associated
high variability, when ethyl methyl sulphonate (EMS) treated cells are exposed to
flavonoids during repair. To reduce this variability, we dissociated the genotoxic
treatment from the repair experiment by submitting EMS-damaged nucleoids to protein
extracted from cells treated with flavonoids from 5 different chemical classes, quercetin
(8 µM), chalcone (8 µM), apigenin (2 µM), epicatechin (16 µM), diosmin (24 µM) or
sakuranetin (16 µM). The repair was investigated after treatment by the alkaline comet
assay, a measurement of DNA single strand break (ssb) level (tail DNA).
(B) Flavonoid -treated
cells

(A) Intact
cells

(1) Embedding in agar
(2) Lysis Î nucleoids

°C)
(3) EMS (0°°C et 37°C)
(4) Washing

(5) Incubation for repair
(15 min, 37°C)

Protein
extraction

Upon repair exposure, no effect was observed for diosmine and chalcone; among the
other flavonoids, sakuranetin treatment was found to particularly increase DNA breakage
compared with control, indicating faster excision. These preliminary data have to be
confirmed, notably by investigating the mechanisms involved, but suggest that some
major dietary compounds may promote DNA repair, which could help to prevent the
carcinogen risk.
1. J. V. Formica and W. Regelson (1995) Food Chem. Toxic. 33 : 1061 – 1080,
2. X. Chen, H.i Nishida and T. Konishi (2003) Biol. Pharm. Bull. 26 : 282-284
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CREVECOEUR : presenting author – e-mail : Julie.Crevecoeur@gmail.com

HSP90 ACTIVITY IS REQUIRED FOR TYROSINE PHOSPHORYLATIONDEPENDENT NF-kappaB ACTIVATION
Julie Crèvecoeur, Jacques Piette and Geoffrey Gloire
GIGA-Research, Virology & Immunology Unit, University of Liège, B-4000 Liège
Hsp90 is a protein chaperone regulating the stability and activity of many signalling
molecules. Recently, the requirement of Hsp90 activity in the NF-kappaB pathway has
been reported by several authors using the Hsp90 ATPase inhibitor Geldanamycin (GA),
an anti-tumour drug. Hsp90 inhibition blocks the synthesis and activation of the IKK
complex, the major kinases complex responsible for IkappaBalpha phosphorylation on
serine 32 and 36, a key step for its degradation and the nuclear translocation of NFkappaB. However, the effect of GA on other IkappaBalpha kinases, including tyrosine
kinases, is unknown. In the present study, we investigated the effect of GA on NFkappaB activation induced by sodium pervanadate (PV), a tyrosine phosphatase
inhibitor triggering c-Src-mediated tyrosine phosphorylation of IkappaBalpha. We report
for the first time that GA completely blocks pervanadate-induced NF-kappaB activation
in both HeLa and Jurkat cell lines. Analysis of IkappaBalpha phosphotyrosine content
after pervanadate stimulation revealed that GA inhibited IkappaBalpha tyrosine
phosphorylation and degradation. Using an in vitro kinase assay, we also demonstrated
that GA inhibits the activity of c-Src as an IkappaBalpha tyrosine kinase, but not its
cellular expression. We conclude that c-Src requires Hsp90 for its tyrosine kinase
activity, and its inhibition by GA blocks c-Src-dependent signalling pathways, such as
NF-kappaB activation induced by sodium pervanadate.
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DAIX Marie : presenting author – e-mail : marie.daix@fundp.ac.be

EFFECT OF IN VIVO GLUCOSAMINE AND CHONDROITIN SULPHATE
SUPPLEMENTATION ON F2-ISOPROSTANE PRODUCTION IN EQUINE
CHONDROCYTE CULTURES
Marie Daix (1), Laetitia Wiggers (1), Martine Raes (2) and Nathalie Kirschvink (1)
1: Laboratory of Animal Physiology, Department of Veterinary Medicine, University of
Namur, 5000 Namur
2: Unit of Cellular Biology Research, Department of Biology, University of Namur, 5000
Namur
Articular diseases represent a major cause of lameness in equine medicine leading to
cartilage lesions characterized by extracellular matrix degradation. Enzymatic and
oxidative stresses are implicated in this degradation and seem to be dependent of each
other. F2-Isoprostanes, a product of lipid peroxidation figure among the markers of
articular oxidative stress. Various chondroprotective agents are available, but their
potential antioxidant properties are poorly investigated.
The aim of this study was to evaluate whether in vivo complementation of horses with
glucosamine/chondroitin sulphate (G/CS) or placebo would affect the F2-Isoprostane
production of cultured chondrocytes before and after interleukin-1-beta (IL-1-beta)
stimulation.
During 6 weeks, 10 ponies of 300 kg, aged between 2 and 4 years received a daily
complement containing G/CS (group A) or a placebo (group B). After euthanasia,
synovial fluid (SF) and chondrocytes were sampled from each left anterior metacarpophalangeal joint and were cultured. Once confluent, chondrocyte cultures were
stimulated during 24H by IL-1-beta (10 ng/ml) or remained untreated. A cytologic
analysis of SF was performed after Giemsa staining.
Homogeneity of cell growth within each well was assessed by total protein determination
(Pierce BCATM protein assay) and F2-Isoprostanes were determined in chondrocyte
supernatant (Cayman EIA). Cytological analysis of SF revealed similar results for
polynucleated cells in both groups (A: 9.2 ± 7.1% versus B: 4.8 ± 2.8, NS) suggesting
the absence of an inflammatory process.
Total protein determination revealed no significant differences between groups without
(A: 411.6 ± 151.9 versus B 406.6 ± 30.9 µg/ml, NS) and with IL-1beta stimulation (A:
384.4 ± 190.0 versus B: 409.5 ± 7.8 µg/ml, NS). F2-Isoprostanes in the supernatants
from group A were significantly lower without IL-1beta stimulation than in group B (A:
27.7 ± 15.2 versus B: 104.8 ± 84.4 pg/ml, p<0.05). IL-1beta stimulation induced a
significant increase of F2-Isoprostanes in both groups, group A remaining significantly
lower than group B (A: 132.0 ± 149.9 versus B: 466.3 ± 249.9 pg/ml, p<0.05).
These results show that an in vivo oral supplementation with G/CS modulates lipid
peroxidation in non-stimulated and stimulated cultured equine chondrocytes suggesting
that the tested complement improves their antioxidant properties. Further studies are
necessary to investigate the underlying mechanisms of these findings.
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DAUBIE Valery : presenting author – e-mail : valery.daubie@ulb.ac.be

PAR-1 ACTIVATION DECREASES CELL APOPTOSIS IN SAOS-2 THROUGH
PHOSPHOINOSITIDE 3-KINASE AND ERK 1/2 SIGNALING PATHWAY
Valery Daubie, Zehra Yilmaz, Robert De Decker, Roland Pochet
Laboratory of Histology, Neuroanatomy and Neuropathology, Faculty of Medecine, ULB,
B-1070 Bruxelles
Coagulation factor Xa and thrombin play a crucial role in blood coagulation cascade.
Factor Xa converts prothrombin into thrombin, which then activates fibrinogen into fibrin.
Besides coagulation, factor Xa and thrombin exert a large number of cellular actions
through activation of G protein-coupled protease-activated receptors (PAR). We show
here that both factor Xa and thrombin decrease apoptosis induced by serum-free
medium in SaOS-2 cell, an established human osteosarcoma cell line displaying
osteoblastic properties. TRAP-6, an agonist peptide of PAR-1 receptor, could reproduce
this effect. We further demonstrate that this anti-apoptotic effect was induced by the
activation of extracellular-signal-regulated kinase (ERK 1/2)-mitogen-activated protein
pathway through phosphoinositide 3-kinase activation, and independently of Ca2+ and
protein kinase C activation. Thrombin acting as an anti-apoptotic agent within this cancer
cell line is a challenging result as thrombin in other cancer cell lines act as an apoptotic
agent but through STAT-1 activation.
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DE GROOTE Donat : presenting author – e-mail : d.degroote@probiox.com

A DNA MICRO-ARRAY FOR FIELD TEST DIAGNOSIS OF OXIDATIVE
STRESS IN HUMAN
Donat De Groote (1), Sophie Ledant (1), Karine Bonjean (2), Leila Amininejad
(3), Christophe Moreno (3) and André Renard (1)
1: PROBIOX SA, Campus Universitaire du Sart-Tilman, Avenue de l’hôpital, Tour GIGA
Bât. B34, 4000 Liège
2: Eurogentec SA., Liège
3: Division of gastroenterology and hepatopancreatology, Erasme hospital, Brussels
The ProbiOxyGene DNA micro-array contains 200 genes that are involved in different
oxidative stress and inflammation metabolic pathways. Genes have been selected
according to the last published information concerning physiological pathways that are
influenced by free radicals. Reproducibility based on inter-experimental experiments was
very good (median CV of 18%). There was no interference with genomic DNA or globin
mRNA transcripts. The array has been used to study the expression of genes in a group
of obese patients. 10 % of the genes were significantly over or under expressed in the
obese group compared to a matched control group.
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DE PAUW A. & TEJERINA S. : presenting author – e-mail : aurelia.depauw@fundp.ac.be

MITOCHONDRIAL UNCOUPLING AND TNFalpha INDUCE
DEDIFFERENTIATION OF 3T3-L1 ADIPOCYTES WHILE MITOCHONDRIA
ARE DIFFERENTIALLY AFFECTED
Aurelia De Pauw, Silvia Tejerina, Andrée Houbion, Patricia Renard, Martine
Raes and Thierry Arnould
Laboratory of Biochemistry and Cellular Biology, University of Namen (F.U.N.D.P.) Rue
de Bruxelles, 61, 5000 Namur
Obesity and its subsequent complications such as type 2 diabetes, hypertension and
cardiovascular diseases are important factors of morbidity and mortality worldwide. This
observation has prompted the development of numerous studies to better understand
and/or interfere with the molecular mechanisms of adipocyte differentiation. One way to
fight obesity is the promising strategy devoted to induce adipocyte dedifferentiation.
However, molecular mechanisms involved in the program of adipocyte dedifferentiation
are still poorly understood. Only signaling pathways initiated by TNFalpha, a proinflammatory cytokine secreted by macrophages and adipocytes, are described. In
addition, it is now well accepted that mitochondrial activity alterations affect lipidmetabolizing tissues such as muscle, liver and adipocytes.
In this study, we were interested in the putative role that could play mitochondrial
dysfunction in the lipid metabolism of 3T3-L1 adipocytes. For this purpose, mitochondria
of differentiated adipocytes were uncoupled with FCCP (fluoro-carbonyl-cyanidephenylhydrazone), a protonophore that leads to alterations in oxidative phosphorylation
(OXPHOS). Adipocytes incubated for several days with this molecule are characterized
by a decrease in the triglyceride (TG) content similar to the TG loss observed in
TNFalpha-treated adipocytes.
We showed that FCCP induces a mild mitochondrial uncoupling with a transiently
increase in mitochondrial matrix concentration of calcium ([Ca2+]mt) accompanied by a
fragmentation of mitochondrial network after a 6 day treatment with FCCP. However in
these conditions no change was observed in mitochondrial DNA (mtDNA) abundance
measured as a marker of mitochondrial abundance. On the other hand, the
dedifferentiation induced by TNFalpha is not accompanied by the fragmentation of
mitochondrial network while the cytokine induces an increase in mtDNA abundance.
Thus, while mitochondrial modifications seem to be different in FCCP- or TNFalphatreated adipocytes, modifications in gene expression of several adipogenic markers,
such as C/EBPalpha, FAS and HSL, are similar in both conditions. These preliminary
data suggest that molecular events triggered in response to mitochondrial uncoupling or
TNFalpha treatment leading to a loss of TG in adipocytes are accompanied by a
differential mitochondrial response.
In conclusion, the study of the mechanisms leading to a loss of TG in adipocytes in
response to mild mitochondrial uncoupling will help to open the frame of new developed
strategies devoted to induce adipocytes dedifferentiation in order to fight obesity and
therefore to prevent its subsequent complications.
Acknowledgements: Aurelia De Pauw and Silvia Tejerina are granted by F.N.R.S. and
C.U.D., respectively.
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DE SIMONI Stéphanie : presenting author – e-mail : desimoni@bani.ucl.ac.be

CROSS-TALK BETWEEN MITOCHONDRIA AND ENDOPLASMIC
RETICULUM DUR-ING APOPTOSIS INDUCED BY MPP+: ROLE OF
MITOCHONDRIAL PEROXIREDOXIN 5 IN HUMAN SH-SY5Y CELLS
Stéphanie De Simoni (1), Emmanuel Hermans (2) and Bernard Knoops (1)
1:Laboratory of cell biology, Institut des Sciences de la Vie, Université catholique de
Louvain, B-1348 Louvain-la-Neuve
2:Laboratory of experimental Pharmacology, Université catholique de Louvain, B-1200
Bruxelles
The central role of mitochondria in apop-tosis is well established. Growing evidence
support that endoplasmic reticulum (ER) may regulate apoptosis by operating in tandem
with mitochondria through regulation of Ca2+ homeostasis. Alterations in Ca2+
homeostasis is linked to the pathogenesis of several differ-ent neurodegenerative
disorders including Parkinson’s disease (PD). The mitochondrial complex I inhibitor 1methyl-4-phenylpyrimidium (MPP+) which provides an experimental paradigm of PD,
involves strong oxidative stress, mitochondrial dysfunction and alterations of calcium
homeostasis. How-ever the mechanism of MPP+-induced apop-tosis is not well
understood. Peroxiredoxin 5 (PRDX5), a thioredoxin peroxidase able to reduce
peroxides and peroxynitrite, protects human neuroblastoma SH-SY5Y cells from
apoptosis induced by MPP+. Here, we exam-ined the relative contribution of ER in apoptotic pathway induced by MPP+ as well as the role of mitochondrial PRDX5 in the control
of apoptosis. We report that MPP+ induces an increase in cytosolic Ca2+ concentration
([Ca2+]i) from inositol-1,4,5 trisphosphate (IP3)-sensitive calcium store in SH-SY5Y
cells. Due to the close proximity of mitochon-dria and ER, mitochondrial reactive oxygen
species (ROS) or reactive nitrogen species (RNS) could activate IP3 receptor by redox
modification. Accordingly, overexpression of mitochondrial PRDX5 reduced increase of
[Ca2+]i, calpain activation and Bax cleavage. Our results suggest that mitochondrial
gener-ated ROS and RNS function to regulate the IP3R channels to create a two-way
communi-cation between ER and mitochondria modu-lated by mitochondrial PRDX5.
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DE WEVER Julie : presenting author – e-mail : julie.dewever@uclouvain.be

CAVEOLIN-1 IS CRITICAL FOR THE MATURATION OF TUMOR BLOOD
VESSELS THROUGH THE REGULATION OF BOTH ENDOTHELIAL TUBE
FORMATION AND MURAL CELL RECRUITMENT
Julie De Wever (1), Françoise Frérart (1), Caroline Bouzin (1), Christine Baudelet
(2), Réginald Ansiaux (2), Pierre Sonveaux (1), Bernard Gallez (2), Chantal
Dessy (1) and Olivier Feron (1)
1: University of Louvain Medical School, Unit of Pharmacology and Therapeutics (UCLFATH 5349), 52 Ave E. Mounier
2: Biomedical Magnetic Resonance Unit, 73 Ave E. Mounier, B-1200 Brussels
In the normal microvasculature, caveolin-1, the structural protein of caveolae, modulates
transcytosis and paracellular permeability. Here, we used caveolin-1-deficient mice
(Cav-/-) to track the potential active roles of caveolin-1 downmodulation in the regulation
of vascular permeability and morphogenesis in tumors.
In B16 melanoma-bearing Cav-/- mice, we found that fibrinogen accumulated in
earlystage tumors to a larger extent than in wild-type animals. These results were
confirmed by the observations of a net elevation of the interstitial fluid pressure and a
relative deficit in albumin extravasation in Cav-/- tumors (vs healthy tissues).
Immunostaining analyses of Cav-/- tumor sections further revealed a higher density of
CD31-positive vascular structures and a dramatic deficit in alpha-SMA-stained mural
cells. The increase in blood plasma volume in Cav-/- tumors was confirmed by DCE-MRI
and found to be associated with a more rapid tumor growth. Finally, an in vitro wound
test and the aorta ring assay revealed that silencing caveolin expression could directly
impair the migration and the outgrowth of SMC/pericytes, particularly in response to
PDGF.
In conclusion, a decrease in caveolin abundance, by promoting angiogenesis and
preventing its termination by mural cell recruitment, appears as an important control
point for the formation of new tumor blood vessels. Caveolin-1 has therefore the
potential to be a marker of the tumor vasculature maturity that may help adjusting
anticancer therapies.
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DELAPLACE Pierre : presenting author – e-mail : delaplace.p@fsagx.ac.be

CHARACTERIZATION OF POTATO (SOLANUM TUBEROSUM L.) TUBER
AGEING USING PHYSIOLOGICAL MARKERS AND BIOCHEMICAL DATA
BASED ON DIGE PROTEOME ANALYSIS AND ANTIOXIDANT SYSTEM
ASSESSMENT
Pierre Delaplace (1), Jean-François Dierick (2), Froukje van der Wal (3), Jenny
Renaut (4), Mouhssin Oufir (4), Marie-Laure Fauconnier (1), Antoine H.P.
America (3) and Patrick du Jardin (1)
1: FUSAGx, Plant Biology Unit, Passage des Déportés 2, 5030 Gembloux
2: SGS Life Science Services - Lab Simon SA, Vieux Chemin du Poète 10, 1301 Wavre
3: PRI B.V., Dept Bioscience, Building 107, Droevendaalsesteeg 1, 6708 Wageningen,
The Netherlands
4: CRPGL, Rue du Brill 41, Belvaux, Luxembourg
Potato seed tuber is considered as a model organ to study plant ageing. Besides, its
physiological age greatly influences germination pattern and thus agronomical
performance. In order to unravel the biochemical processes underlying ageing, potato
seed tuber (cv. Bintje and Désirée) were stored at 4 C for 7 months and regularly
sampled to assess both physiological and biochemical parameters. Physiological age
markers (PAI, incubation period) evolution was measured in order to define a reference
frame more accurate than the chronological age. A correlation has also been established
with the growth parameters (number of stems, duration before emergence). Parallel, 2
biochemical approaches allowed us to assay proteome and antioxidant system
modifications occurring during ageing. Protein pattern evolution was assessed by DIGE
after a hot SDS extraction. During ageing, 93 proteins were strictly up- or downregulated while 4 others exhibited a transient maximum curve. After manual picking of
43 selected spots based on their expression profile, 32 proteins were identified by
MS/MS. Differentially expressed proteins are mainly involved in patatin catabolism,
stress response, glycolysis, protein turn-over and lipid oxidation. A complementary
targeted approach has then been set up based on the free radical ageing theory. SOD,
CAT, APX and POX activities were measured during ageing. Besides, ascorbate,
glutathione, carotenoids and phenolic compounds contents as well as oxidative
damages on lipids and proteins were also assessed. All these kinetic data allowed us to
build an integrated ageing model. These results are discussed in the above-mentioned
theoretical context.
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DEWAELE Michael : presenting author – e-mail : michael.dewaele@med.kuleuven.be

INDUCTION OF APOPTOSIS AND AUTOPHAGY AFTER PHOTO-OXIDATIVE
DAMAGE TO THE ENDOPLASMIC RETICULUM
M. Dewaele (1), E. Buytaert (1), P. de Witte (2), W. Martinet (3) and P. Agostinis
(1)
1: Department of Molecular Cell Biology, Faculty of Medicine, Catholic University of
Leuven
2: Lab for Pharmaceutical Biology, Catholic University of Leuven
3: Division of Pharmacology, University of Antwerp
Photodynamic therapy (PDT) is a new paradigm of anticancer therapy based on the
induction of cell death by the generation of cytotoxic reactive oxygen species1. The
induction of apoptosis as a cell death modality after hyp-PDT is dependent on the
availability of pro-apopototic Bax and Bak proteins, which are essential effectors of the
mitochondrial membrane permeabilization and subsequent caspase activation2.
Previous investigation has shown cellular demise in murine embryonic fibroblasts
(MEFs) doubly deficient for Bax/Bak (DKO), and resitant to a multitude of apoptotic
stressors, to be due to the induction of an autophagic cell death pathway2. The
commitment point to cell death, both caspase-dependent and –independent, is attributed
to the ER photodamage caused by the selective accumulation of hypericine in the
membranes of the ER and the photodamage to the sarco(endo)plasmic Ca2+-ATPase
(SERCA) pump and subsequent loss of Ca2+ homeostasis immediately after PDT2.
However the exact role of autophagy in both apoptosis-competent and –incompetent
cells following hypericin-photosensitization is not completely understood. To shed more
light on the molecular players and the functional role of autophagy in PDT treated cells,
we analyzed signalling events underlying cell death in wild type MEFs and in MEFs
genetically deprived in mitochondrial apoptosis, such as in Bax/Bak (DKO) or Apaf-1-/cells, as well as in apoptosis-competent MEFs in which autophagy can be turned off by
the conditional knock-out of the essential autophagy gene Atg5.
Biochemical analysis shows the induction of both caspase signalling and apoptosis in
apoptosis-competent cells, suggesting that both pathways are propagated in response to
ER photodamage after PDT. However, both the intensity and kinetics of the autophagic
process are enhanced in the absence of caspase signalling, either caused by deficiency
of pro-apoptotic Bax/Bak proteins or Apaf-1. Moreover, pharmacological inhibition of
caspases in human cancer cells enhances PDT induced autophagy, suggesting that
once activated the caspase-signalling may deter autophagy progression. Under
conditions of caspase inhibition photosensitized cells are fated to die with the phenotypic
manifestations of autophagy. Interestingly, the conditional knock-out of Atg5 does not
only prevent the induction of autophagy but appears also to reduce apoptotic cell death,
suggesting that following ER-photodamage apoptosis and autophagy are regulated by
common proximal effectors. We are further investigating the molecular mechanism by
which Atg5 may connect both pathways and evaluating the role of autophagy and
autophagic cell death in our paradigm.
1; Dolmans et al, (2003) Nat Rev Cancer 3:380-7 2Buytaert et al, (2006) FASEB J.
20:756-8
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EFFECT OF ADAMTS-2, A METALLOPROTEINASE CONTAINING A
DISINTEGRIN DOMAIN AND THROMBOSPONDIN TYPE I REPEATS,
DURING ANGIOGENESIS IN VITRO AND IN VIVO
Johanne Dubail (1), Frédéric Kesteloot (1), Chistophe Deroanne (1) , Patrick
Motte (2), Vincent Lambert (3), Jean-Marie Rakic (4) , Charles M. Lapière (1),
Betty V. Nusgens (1) and Alain Colige (1)
1: Lab. Connective Tissues Biology, GIGA-R, University of Liège, B23/3, B-4000 Liège
2: Lab. Plant Cellular Biology, University of Liège, Bât. B22, B-4000 Liège
3: Lab. Tumor and Development Biology, University of Liège, B23/3, B-4000 Liège
4: Dept. Ophthalmology, University Hospital, Bât. B35, B-4000 Liège
Formation of new blood vessels (angiogenesis) is a key step during the development of
various pathologies, including cancer. Enzymes of the ADAMTS family are closely
related to MMPs and ADAMs. They further contain specific domains, such as the
"ThromboSpondin type I" (TSP1) repeats, that are able to strongly repress angiogenesis,
as described for thrombospondin-1 and -2, and for ADAMTS-1 and -8. The primary
function of ADAMTS-2 is to process collagen type I, II and III precursors into mature
molecules by excising the amino-propeptide. We further hypothesized that it could
modulate angiogenesis through its TSP1 repeats. This hypothesis was investigated
using different in vitro and in vivo experimental models of angiogenesis. Recombinant
ADAMTS-2 induced morphological changes in human umbilical vein endothelial cells
(HUVEC) and human microvessel endothelial cells (HMVEC) cultured on different
substrates, gelatin, collagen and fibronectin. It also significantly reduced their
proliferation, attachment and spreading. ADAMTS-2 did not alter the initial steps of
formation of capillary-like structures by HUVEC in vitro. However, these structures
appeared much less stable and were more rapidly disrupted in presence of ADAMTS-2
than in control conditions. ADAMTS-2 also reduced significantly the vessel density and
branching in embryoid bodies model. Immunofluorescence studies indicate that
ADAMTS-2 is tightly immobilized on the cell surface by a heparin sensitive binding.
Choroidal neovascularization induced in TS2+/+ or TS2-/- mice by LASER burns was
used as in vivo model. Several genes involved in the healing and angiogenesis
processes (fibrillar collagens, VEGF, TGFbeta, CTGF, …) were not differently regulated
in TS2+/+ and TS2-/- mice at 5 days after LASER impact. Angiogenesis, visualized by
confocal microscopy after FITC-conjugated dextran injection, was significantly increased
(p<0,05) in TS2-/- mice. Moreover, ADAMTS-2 inhibited growth of 293-EBNA cells in
matrigel plugs injected subcuteanously in nude mice. Trying to identify mechanism(s)
leading to modulation of angiogenesis by ADAMTS-2, we investigated various signalling
pathway critical for the endothelial cell adhesion. Phosphorylation status of FAK was not
altered by ADAMTS-2 while a downregulation of phosphorylation of p42/44 MAPK was
observed. Our data suggest that ADAMTS-2 reduces angiogenesis by regulating
endothelial cell adhesion and proliferation, and by alteration of capillary-like structures.
These effects do not seem to be mediated by the integrin signalling pathway. Additional
investigations are being performed in order to determine which domain(s) of ADAMTS-2
is (are) anti-angiogenic and to identify the underlying mechanism(s).
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THE INTERMEDIATE DOMAIN OF RIP1 IS NECESSARY BUT NOT
SUFFICIENT TO MEDIATE DEATH RECEPTOR-INDUCED NECROTIC CELL
DEATH
Linde Duprez (1,3*), Nele Festjens (2,3*), Isabel Vanoverberghe (1,3), Sigrid
Cornelis (1,3), Tom Vanden Berghe (1,3) and Peter Vandenabeele (1,3)
1: Molecular Signaling and Cell Death Unit, Department of Molecular Biomedical
Research, VIB, Ghent
2: Unit for Molecular Glycobiology, Department for Molecular Biomedical Research, VIB
and Ghent University, Ghent
3: Molecular Signaling and Cell Death Unit, Department of Molecular Biology, Ghent
University, Ghent
*: equal contribution
Receptor-interacting protein 1 (RIP1) is a crucial adaptor kinase on the crossroad of a
cell’s decision to live or die as it can differentially signal to apoptosis, necrosis, or
activation of NF-kappaB and MAPKs. RIP1 consists of three different domains: an Nterminal kinase domain (KD), an intermediate domain (ID) and a C-terminal death
domain (DD). It is obvious that these divergent activities of RIP1 could arise from
different properties harboured in one of its three domains (reviewed by Festjens et al.
CDD 2007).
Studies in RIP1-deficient Jurkat cells have shown that RIP1 kinase activity is necessary
to initiate death receptor-induced caspase-independent necrotic cell death. To further
examine the role of the three different domains of RIP1 in necrotic signalling processes,
we performed a detailed structure-function analysis of RIP1. We therefore retrovirally
transduced L929sAhFas cells with either single domain mutants of RIP1 (DD, KD, ID) or
deletion mutants of RIP1 (delta DD, delta KD, delta ID). Neither a domain alone was
sufficient to induce caspase-independent cell death, the latter being confirmed in the
presence of zVAD-fmk or in L929sACrmA cells. Overexpression of delta DD or delta KD
induces caspase-independent death, whereas this is not the case for the delta ID
mutant. Moreover, we show that RIP1 delta ID performs dominant negative effects on
death receptor-induced necrotic signalling pathways in the presence of caspase
inhibitors whereas it induces a shift to apoptosis in the absence of caspase inhibitors.
Altogether these results suggest that the RIP1 ID is necessary but not sufficient to
mediate death receptor-induced necrosis, arguing for an ID regulatory role, in addition to
the crucial role of the RIP1 kinase activity in necrotic signalling pathways.
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ADAMTS-12 AS ANTITARGET IN CANCER.
M. El Hour (1), S. Cal (2), C. Lopez-Otin (2), A. Noel (1),
1: Laboratory of Tumor and Development Biology, CRCE, GIGA-R, University of Liège,
Sart Tilman B23,B-4000 Liège
2: Departamento de Bioquimica y Biologia Molecular, Facultad de Medicina, Instituto
Universitario de Oncologia, Universidad de Oviedo, Oviedo, Asturias, Spain
ADAMTS (a disintegrin and metalloproteinase domain with ThromboSpondin motif)
constitute a family of endopeptidase related to matrix metalloproteases (MMPs). These
proteases are largely implicated in extracellular matrix degradation and tissue
remodelling associated to different pathologic processes such as arthritis, tumor growth
and angiogenesis. Here, we have established the profile of ADAMT-12 expression in
different cancer cell lines such as pulmonary and breast cancer cells. In human samples,
a RT-PCR study revealed that ADAMTS-12 is overexpressed in breast cancer compared
to normal breast tissues. In these specimens, ADAMTS-12 transcript level is positively
correlated to vascular endothelial growth factor (VEGF-A) expression suggesting it a role
in tumor growth and angiogenesis. Then, we have stably transfected ADAMTS-12
cDNA in MCF-7 human breast cancer cells. These cells have been characterized in 2Dadhesion and -proliferation in vitro assays. ADAMTS-12 expression did not affect cell
adhesion in different matrices tested. Similarly, cell proliferation rate in 2D culture
conditions was not modulated by ADAMTS-12 production. In sharp contrast, proliferation
of cells overexpressing ADAMTS-12 was drastically decreased in 3D soft agar assay.
Interestingly, rat aortic rings cultured in the presence of media conditioned by ADAMTS12 transfectants displayed a decrease of angiogenesis in comparison with rings cultured
with conditioned media of control clones. Altogether, these results suggest that
ADAMTS-12 could regulate negatively cancer progression by reducing anchorage
independent growth and by regulating tumoral angiogenesis.
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IMMUNO-PF2D-MS/MS AS A TOOL FOR EVALUATING THE OXIDATIVE
STRESS STATUS OF NEURONAL CELLS EXPRESSING DIFFERENT
FORMS OF THE PRION PROTEIN
Nandini Falisse-Poirrier (1), Ingrid Dupiereux (1), Willy Zorzi (1), Simon Sheng
(2), Jennifer Van Eyk (2), Olivier Pierard (1), Ernst Heinen (1) and Benaïssa
ElMoualij (1)
1: Departement of Human Histology-CRPP, University of Liège, Sart Tilman, Liège
2: Department of Medicine, Johns Hopkins University, Baltimore MD, USA
At present, the physiological function of the cellular prion protein is not yet elucidated.
Among others, a key role of this protein in the cellular defence against oxidative stress,
via a Cu/Zn-SOD-like anti-oxidant activity, has been proposed1,2. We and others have
previously shown that the prion protein could protect cells against an oxidative insult
induced by molecules such as paraquat3 and that this protection could involve the Nterminal region of the protein4. In order to understand the mechanism of protection, we
examined the activity and expression status of the Cu/Zn-SOD enzyme. Using human
neuroblastoma cell lines expressing different forms of the cellular prion protein, we show
that both the activity and the expression of Cu/Zn-SOD remain unchanged in all tested
cells independent of the expression levels of the prion protein. Surprisingly, an
unexpected form of SOD was present in one of the cell lines, PrP-delta-oct, transfected
with a mutated form of murine prion protein lacking the octapeptide repeat region at the
N-terminal domain. Using a 2DLC proteomic approach (immuno-PF2D/MSMS), we
identified this protein as the Cu/Zn-superoxide dismutase of Mus musculus. Inspite of
the additional superoxide-dismutase, the PrP-delta-oct, shows similar sensitivity to
paraquat as the other human neuroblastoma cell lines. We have discussed the
implication of our findings and propose our immuno-PF2D-MS/MS approach as an
interesting tool to verify the oxidative stress status of cell constructs.
1. Brown,D.R. et al. Normal prion protein has an activity like that of superoxide
dismutase. Biochem. J. 344, 1-5 (1999).
2. Brown,D.R., Clive,C. & Haswell,S.J. Antioxidant activity related to copper binding of
native prion protein. J. Neurochem. 76, 69-76 (2001).
3. Senator,A., Rachidi,W., Lehmann,S., Favier,A. & Benboubetra,M. Prion protein
protects against DNA damage induced by paraquat in cultured cells. Free Radic. Biol.
Med. 37, 1224-1230 (2004).
4. Dupiereux,I., Falisse-Poirrier,N., Zorzi,W., Watt,N., Thellin,O., Zorzi,D., Pierard,O.,
Hooper,N.M., Heinen,E. & ElMoualij,B. Protective effect of prion protein via the Nterminal region in mediating a protective effect on paraquat-induced injury in neuronal
cells. J. Neurosci. Res, in press
This work was financially supported by the Région Wallonne, contract BA4 grant
114915, contract EPH331030000092-430001, Fonds Social Européen contract
W2002134, contract 14531, iPCRq, FNRS, Rotary district and Fond Léon Fredericq
grants.
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A PROTEOMIC STUDY TO INVESTIGATE THE ROLE OF THE PRION
PROTEIN IN THE CELLULAR DEFENSE AGAINST OXIDATIVE DAMAGE
INDUCED BY PARAQUAT
Nandini Falisse-Poirrier (1), Ingrid Dupiereux (1), Willy Zorzi (1), Melanie White
(2), Brian Stanley (2), Ernst Heinen (1), Jennifer Van Eyk (2) and Benaïssa
ElMoualij (1)
1: Departement of Human Histology-CRPP, University of Liège, Sart Tilman, Liège
2: Department of Medicine, Johns Hopkins University, Baltimore, MD
The change in function of the host prion protein (PrPc), following its transconformation
into an infectious isomer, is thought to be a causative factor of the fatal
neurodegenerative transmissible spongiform encephalopathy1. Our study investigates
the potential anti-oxidant role of the prion protein towards oxidative damage induced by
paraquat, a molecule previously shown as being implicated in neurodegenerative
diseases2,3. We have used human neuroblastoma cells, expressing different levels of
PrPc so as to study the effect of PrPc expression on the induced oxidative damage.
After verifying the general metabolic state of our cells using biological parameters, a
proteomic approach coupling 2DLC and 1DLC techniques to tandem mass spectrometry
was used to investigate which proteins could potentially interact with PrPc to trigger the
cellular defence mechanism against paraquat. The implications of our findings relative to
the function of the prion protein have been discussed.
1. Westergard,L., Christensen,H.M. & Harris,D.A. The cellular prion protein (PrP(C)): its
physiological function and role in disease. Biochim. Biophys. Acta 1772, 629-644 (2007).
2. Dupiereux,I., Falisse-Poirrier,N., Zorzi,W., Watt,N., Thellin,O., Zorzi,D., Pierard,O.,
Hooper,N.M., Heinen,E. & ElMoualij,B. Protective effect of prion protein via the Nterminal region in mediating a protective effect on paraquat-induced injury in neuronal
cells. J. Neurosci. Res, in press
3. Senator,A., Rachidi,W., Lehmann,S., Favier.A., Benboubetra,M. Prion protein protects
against DNA damage induced by paraquat in cultured cells. Free Radic. Biol. Med. 37,
1224-30 (2004)
This work was financially supported by the Région Wallonne, contract BA4 grant
114915, contract EPH331030000092-430001, Fonds Social Européen contract
W2002134, contract 14531, iPCRq, FNRS, Rotary district and Fond Léon Fredericq
grants.
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RECONVERSION OF NITRITES IN NITRIC OXIDE IN THE TUMOR
MICROENVIRONMENT PROMOTES ANGIOGENESIS AND LOCAL
INCREASE IN pO2: TOWARDS NEW THERAPEUTIC STRATEGIES
Françoise Frérart (1), Pierre Sonveaux (1), Alexandra Smoos (1), Alham Meqor
(1), Bénédicte Jordan (2), Chantal Dessy (1), Bernard Gallez (2), Agnès Noël (3)
and Olivier Feron (1)
1: Unit of Pharmacology and Therapeutics and
2: Unit of Biomedical Magnetic Resonance, UCL, Brussels
3: Laboratory of Tumor and Developmental Biology, ULg, Liège
Nitric oxide (NO) is a key angiogenic mediator and a potent vasodilating agent. As a
radical, NO is rapidly oxidized to nitrites. The status of nitrites recently evolved from an
inactive end-product of NO catabolism to the largest intravascular and tissue storage of
NO. While low pO2 favors enzymatic reconversion of nitrite into NO (mediated e.g. by
eNOS and XO), low pH supports a non-enzymatic pathway. We hypothesized here that
preferential nitrite reduction could occur in the acidic and hypoxic tumor
microenvironment and influence NO-mediated pathways in the tumor vasculature.
We first aimed to identify the pro-angiogenic potential of endogenous nitrites. We used a
model of caveolin-1-deficient mice (cav-/-) known to accumulate plasma nitrites as a
consequence of unopposed eNOS activity. We used the ex vivo aortic ring assay where
the embedment of aorta rings in collagen for 2 weeks limits the O2 diffusion and favors a
progressive acidification of the medium. We showed that plasma from cav-/- mice
promoted angiogenic sprouting from WT mouse aorta, to a much greater extent than
plasma of WT animals (P<0.05, n=9). Nitrite-supplemented WT mouse serum also
proved to be ~2.5-fold significantly more angiogenic than unmodified serum when added
on cav-/- aorta (P<0.001, n=11).
We then used a myograph to evaluate the vascular response of mouse arterioles to
increasing doses of nitrites. A dose-dependent vasodilation from a threshold dose of
50µM was observed. This vasorelaxation was not influenced by pharmacological eNOS
and XO inhibitors, but was abrogated by an inhibitor of guanyl cyclase (i.e. the major
effector of NO-mediated vasodilation in SMCs).
Since the above data supported a non-enzymatic reduction of nitrites in bioactive NO,
we reasoned that the vasodilating effects of nitrites should be increased in low pH and
low pO2 conditions, two peculiarities of the tumor microenvironment. This could lead to
an increase in local tumor pO2, potentially exploitable to improve radiotherapy. Using
electron paramagnetic resonance-based oxygen measurements, we indeed observed a
strong (2-fold versus basal, P<0.01, n=10) and transient (30 min) increase in tumor pO2
in response to the i.v. administration of 100 µM nitrites. These effects of nitrites on pO2
were absent in healthy tissues. Moreover, we found that a single injection of nitrites
10min before an irradiation significantly increased the tumor doubling time (1.5-fold
versus irradiation alone, P<0.01, n=5).
In summary, we have documented that the formation of NO from nitrites is facilitated in
the unique tumor microenvironmement and that the bioactivation of nitrites directly
influences angiogenesis and blood microvessels. These processes are likely to
participate to tumor progression but also offer new therapeutic strategies, as we found
that a nitrite-driven acute increase in tumor pO2 can be exploited to increase the efficacy
of radiotherapy.
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RHOC BUT NOT RHOA IS INVOLVED IN THE PROLIFERATION AND THE
ANCHORAGE-INDEPENDENT GROWTH OF PROSTATE CANCER CELLS
T.T. Giang Ho (1), Charles M. Lapière (1), Roland Greimers (2), Betty V.
Nusgens (1) and Christophe F. Deroanne (1)
1: Laboratory of Connective Tissues Biology, University of Liège, 4000 Liège
2: Department of Pathology, University of Liège, 4000 Liège
The small GTPases of the Rho family encompasses at least 22 members. Among them
RhoA, Rac1 and Cdc42 are the best characterized. Accumulating data suggest that
other members of this family, much less studied, are involved in various steps of cancer
progression. This is the case for RhoC, a closely related homolog of RhoA, that has
been associated with the “metastasis switch” and more recently with the epithelial to
mesenchymal transition. To gain insight into the specific role of RhoC and RhoA in
prostate cancer cells (PC-3) phenotype, we used siRNA to specifically knock-down each
of these GTPases. The silencing of RhoC nearly completely blocked the proliferation of
PC-3 cells while the silencing of RhoA barely affected this process. Flow cytometry DNA
analysis revealed that the silencing of RhoC decreased the proportion of PC-3 cells in
the S phase of the cell cycle suggesting a blockade at the G1/S transition. Moreover, the
inhibition of RhoC in PC-3 cells resulted in a significantly decreased colony formation in
soft agar. To obtain a global view of the genes differentially regulated by each of these
small GTPases, the effect of RhoA and RhoC silencing on the gene expression profile of
PC-3 cells was assessed by microarray analysis. Among about three hundred genes
regulated upon RhoC silencing, several encode proteins involved in growth arrest. The
up-regulation of the Cyclin Dependent Kinase Inhibitor (CDKI) p21Cip1, of the Growth
Differentiation Factor-15 (GDF-15), of the Growth Arrest and DNA Damage-inducible
transcription factor 153 (GADD 153) and of the Activating Transcription Factor 3 (ATF-3)
was confirmed at the mRNA or/and the protein level in RhoC silenced cells. The
molecular mechanisms involved in these regulations are currently investigated using a
siRNA targeting GDF-15 which is known to regulate p21Cip1 (Kim et al., 2005).
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BALANITINS 6 AND 7: DIOSGENYL SAPONINS ISOLATED FROM
BALANITES AEGYPTIACA DEL. DISPLAY SIGNIFICANT ANTI-TUMOR
ACTIVITY IN VITRO AND IN VIVO
Charlemagne Gnoula (1,2), Véronique Mégalizzi (3), Nancy De Nève (4), Pierre
Guissou (5), Pierre Duez (2), Jacques Dubois (1), Robert Kiss (3), Tatjana
Mijatovic (4)
1: Lab. of Bioanalytical Chemistry, Toxicology and Applied Physical Chemistry, Inst.
Pharmacy, ULB, Brussels
2: Lab. of Pharmacognosy, Bromatology and Human Nutrition, Inst. Pharmacy, ULB,
Brussels
3: Lab. Toxicology, Inst. Pharmacy, ULB, Brussels
4: Unibioscreen SA, Brussels
5: Lab. Pharmacology, University of Ouagadougou, Burkina Faso
Balanites aegyptiaca is a widely distributed African plant of medicinal interest containing
a number of cytotoxic and cytostatic compounds. The studies reported here have
attempted to further characterize the anti-cancer activity of a mixture of steroidal
saponins: balanitins-6 (28 %) and balanitin-7 (72%) isolated from Balanites aegyptiaca
kernels. The balanitin-6 and -7 mixture (henceforth referred to as bal6/7) has
demonstrated appreciable anti-cancer effects in human cancer cell lines in vitro. Bal6/7
displayed higher anti-proliferative activity than etoposide and oxaliplatin, although the
mixture was appreciably less active than SN38 and markedly less active than taxol.
Bal6/7 demonstrated highest activity against A549 NSCLC (IC50: 0.3µM) and U373
glioblastoma (IC50: 0.5µM) cell lines. The current study has further indicated that bal6/7
is more a cytotoxic compound than a cytostatic. However, Bal6/7 does not appear to
mediate its anti-proliferative effects by inducing apoptotic cell death. Computer-assisted
cellular imaging has revealed that bal6/7 does not induce detergent-like effects in A549
NSCLC and U373 glioblastoma unlike certain saponins. Furthermore there is indication
that its in vitro anti-cancer activities result at least partly from depletion of [ATP]i , leading
in turn to major disorganization of actin cytoskeleton, ultimately resulting in the
impairment of cancer cell proliferation and migration. In contrast to a number of natural
product acting as anti-cancer agents, bal6/7 does not induce an increase in intra-cellular
reactive oxygen species (ROS). In vivo, bal6/7 increased the survival time of mice
bearing murine L1210 leukemia grafts to the same extent reported for vincristine. These
preliminary in vivo data give hope that it may be possible to generate novel hemisynthetic derivatives of balanitin-6 and -7 with potentially improved in vitro and in vivo
anti-cancer activity and reduced in vivo toxicity, thus markedly improving the therapeutic
ratio.
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STUDY OF A MOLECULAR COMMUNICATION THAT INVOLVES THE
TRANSCRIPTION FACTOR SREBP-2 IN 143B CELLS RESPONDING TO A
LYSOSOMAL SUCROSE ACCUMULATION
Sophie Goblet (2), Isabelle Hamer (1), Marie-Jeanne Vertez (1), Michel Jadot (1)
and Thierry Arnould (2)
1: URPhyM : Unité de Recherche en Physiologie Moléculaire, Faculté de Médecine
(F.U.N.D.P.)
2: URBC : Unité de Recherche en Biologie Cellulaire, Faculté des Sciences (F.U.N.D.P)
61 rue de Bruxelles, 5000 Namur
Numerous lysosomal diseases have been described to result from mutations in genes
encoding lysosomal hydrolases. These mutations lead to the lysosomal enzyme
deficiency and the accumulation of non-hydrolysable substrates. However, the cell
signaling initiated by the lysosomal substrate accumulation and leading to the cell
phenotype is still poorly understood. Our study aims to identify molecular effectors
implicated in the lysosome nucleus communication activated by a lysosomal storage of
sucrose in human osteosarcoma cells (143B) and to determine their role in cell response
to the lysosomal dysfunction. We found that 143B cells overexpress lysosomal
membrane proteins Lamp-1 and Lamp-2 in response to sucrose and we characterized
some aspects of the cell phenotype during sucrose accumulation such as lysosomal
hydrolases activities and lysosomal abundance.
We next showed that SREBP-2 is specifically activated. This transcription factors mature
form accumulates in the nucleus of the sucrose-treated cells. This activation seems to
be cholesterol-dependent as the activation and the nuclear translocation are completely
blocked in the presence of 25-hydroxycholesterol. Furthermore, the activation of
SREBP-2 is correlated with a modification of the cholesterol distribution, although the
total abundance of cholesterol in sucrose-incubated cells is the same as in control cells.
However, SREBP-2 does not seem involved in the accumulation of the Lamps proteins
nor in the augmentation of the lysosomal abundance observed in the cells incubated
with sucrose, as the 25-hydroxycholesterol has no effect on these markers.
These data suggest that, in 143B cells, the lysosomal accumulation of a nonhydrolysable substrate, such as sucrose, induces a perturbation of the cholesterol
distribution leading to the activation of the transcription factor SREBP-2.
S. Goblet is a recipient of a FRIA fellowship. We also thank the government of the
French-speaking community (Belgium) for financial support through an ARC (Action de
Recherche Concertée) program.
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UPREGULATION OF PENTRAXIN-3 IN HUMAN ENDOTHELIAL CELLS
AFTER LYSOPHOSPHATIDIC ACID EXPOSURE
Cindy Gustin, Edouard Delaive, Marc Dieu, Damien Calay and Martine Raes
Laboratory of Biochemistry and Celluar Biology, University of Namur (FUNDP), Namur
Vascular endothelium injury and dysfunction, followed by the accumulation of low
density lipoprotein (LDL) in the arterial wall, are considered to play a central role in
atherogenesis. The evolution of the initial lesion into an atheroma plaque relies on a
complex interplay between the endothelium, blood cells, and smooth muscle cells of the
media. The endothelium plays a major role in this process given its function of secretory
tissue, releasing several bioactive molecules, including polypeptides and proteins.
Lysophosphatidic acid (LPA), one of the major bioactive lipids present in oxidized-LDL
(oxLDL), also produced by activated platelets, can cause the activation of endothelial
cells, which start to secrete multiple pro-inflammatory proteins. The purpose of this study
was to better document the pro-atherogenic properties of LPA using a subproteomic
approach focused on the secretome of LPA-treated endothelial cells (EC).
The secretome of LPA-treated EC was analyzed using the 2D-DIGE approach. Among
the 20 spots displaying significant variations of abundance versus the control cells, we
identified pentraxin-3, a recently described ubiquitous pro-inflammatory protein, by mass
spectrometry. Pentraxin-3 upregulation was confirmed at the mRNA and protein level,
both on immortalized and primary EC. LPA- but also oxLDL-induced pentraxin-3
upregulation was reduced in the presence of a specific antagonist of the LPA-1 and
LPA-3 receptors and was largely dependent on NFkB activation, known to be involved in
cytokine-induced pentraxin-3 expression. Finally, we demonstrated for the first time, the
chemotactic activity of pentraxin-3 on human THP-1 monocytes by using an in vitro
chemotaxis assay.
In conclusion, our findings favour the pro-atherogenic role of LPA, a bioactive lipid
produced by activated platelets and present in oxLDL, since it enhances pentraxin-3
secretion that could contribute to the accumulation of monocytes in the atherosclerotic
lesion.
Acknowledgements : FRIA, FNRS, FUNDP and IUAP P06/30.
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A TEMPERATURE-SENSITIVE MUTATION IN THE ARABIDOPSIS THALIANA
PHOSPHOMANNOMUTASE GENE AFFECTS ASCORBATE BIOSYNTHESIS
AND PROTEIN GLYCOSYLATION
Frank A. Hoeberichts (1,2), Elke Vaeck (1,2), Guy Kiddle (3), Sandra Ormenese
(4), Christine H. Foyer (3), Dirk Inzé (1,2), Claire Périlleux (4), Marnik Vuylsteke
(1,2), Frank Van Breusegem (1,2)
1: VIB Department of Plant Systems Biology, 9052 Ghent
2: Department of Molecular Genetics, Ghent University, 9052 Ghent
3: Crop Performance and Improvement Division, Rothamsted Research, United
Kingdom
4: Department of Plant Physiology, University of Liège, 4000 Liège
Eukaryotic phosphomannomutases (PMMs) catalyze the interconversion of mannose-6phosphate to mannose-1-phosphate and are essential to the biosynthesis of GDPmannose. As such, plant PMMs are involved in ascorbic acid (AsA) biosynthesis and Nglycosylation. Here, we report on the conditional cell death phenotype of the
temperature-sensitive Arabidopsis thaliana pmm-12 mutant. Mutant seedlings were
phenotypically similar to wild-type seedlings when grown at 16 to 18 C, but died within
several days after transfer to 28 C. This conditional cell death phenotype was conferred
throughout both vegetative and reproductive development. Protein extracts derived from
pmm-12 mutant plants contained less PMM enzyme activity, and in vitro biochemical
analysis of recombinant proteins showed that the mutant PMM was compromised in its
enzyme activity. Despite significantly decreased AsA levels in pmm-12 mutant plants,
AsA deficiency could not account for the observed cell death phenotype. Because
glycosylation of protein disulfide isomerase was perturbed at restrictive temperature, we
propose that a deficiency in protein glycosylation is responsible for the observed cell
death phenotype.
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POTENT ROLE OF PAI-1 AS REGULATOR OF PRO- AND ANTI-TUMORAL
FACTORS
Maud Jost*, Anne Masset*, Catherine Maillard, Carine Munaut, Jean-Michel
Foidart and Agnès Noël
Laboratory of Tumor and Developmental, Center for Experimental Cancer Research
(CECR), Groupe Interdisciplinaire de Génoprotéomique Appliquée (GIGA-Research),
University of Liège, Tour de Pathologie (B23), B-4000 Liège
* Equally contributed
Proteases and their inhibitors are key regulators during angiogenesis and tumor
invasion. PAI-1, an inhibitor of plasminogen activators, has been demonstrated as proangiogenic and pro-tumoral factor in different murin models of cancer. Using the tumor
transplantation model, we have previously demonstrated that the PAI-1 production by
host cells is very important and essential for tumor invasion. Indeed, the production of
PAI-1 by carcinoma cells doesn’t compensate the lack in host tissue in PAI-1 deficient
mice. This model allows observing host and cancer cell behaviour through the collagen
interface. The comparison of gene expression in PAI-1-/- versus wild-type mice is a
great interest to explain the deficient migration of endothelial cells and myofibroblasts in
PAI-1-/- tumor transplants.
A gene array (Superarray Inc., Frederick, MD) has been used to compare 96 pathway
genes in mouse angiogenesis, expressed in tumor transplants. Relative mRNA
expression levels of genes were compared one week after the tumoral transplantation in
PAI-1-/- and WT mice. At this time point, collagen gel was only invaded by host cells,
while tumor cell invasion did not yet occur. Upon 96 genes spotted, we first selected
those which were upregulated (minimum two fold) in PAI-1-/- mice and their modulation
was verified by semi-quantitative RT-PCR. We evidenced an upregulation of
Maspin/SerpinB5 (p<0,0001), CXCL-1/Growth Related Oncogene-alpha, (GRO-alpha,
p<0,001), CXCL-4/Platelet Factor 4 (PF4, p<0,05) and Collagen-18alpha1 (p<0,05) in
tumor transplants engrafted in PAI-1-/- mice. Maspin being a serine protease inhibitor
like PAI-1, its upregulation in PAI-1 deficient mice may compensate for the lack of this
inhibitor. Maspin and CXCL-4 have been both identified as anti-angiogenic factor in
different models of angiogenesis. Collagen 18alpha1 is a precursor of endostatin, an
anti-angiogenic and anti-tumoral protein. Altogether these factors, known as antiangiogenic factor, could therefore explain the reduction of neo-vascularisation observed
in PAI-1-/- mice.
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LAPERRE Kjell : presenting author – e-mail : kjell.laperre@med.kuleuven.be

PHD1 AND PHD3 ARE EXPRESSED IN BONE CELLS BUT ARE NOT
ESSENTIAL FOR BONE HOMEOSTASIS
K. Laperre (1), N. Smets (1), R. Bouillon (1), P. Carmeliet (2) and G. Carmeliet
(1)
1: Laboratory of Experimental Medicine and Endocrinology, Katholieke Universiteit
Leuven, Leuven
2: Center for Transgene Technology and Gene Therapy, VIB, Katholieke Universiteit
Leuven, Leuven
Hypoxia induces vascular endothelial growth factor (VEGF) expression, an essential
factor for angiogenesis. Signalling occurs via stabilization of hypoxia inducible factor
(HIFalpha) that binds to its response element in the VEGF promoter. During normoxia
HIFalpha activity is inhibited by prolyl hydroxylase domain containing proteins (PHD1,
PHD2 and PHD3) targeting HIFalpha for proteasome degradation. Both the 3 VEGF
isoforms and HIFalpha are essential for bone development by affecting angiogenesis
and/or bone cell function. The role of PHDs in bone biology is however not yet
elucidated.
In this study, we report that PHDs are expressed in primary murine osteoblast,
osteoclast and chondrocyte cell cultures as analysed by quantitative PCR. Abundant
mRNA levels were observed for PHD1, less expression was detected for PHD2 whereas
PHD3 mRNA levels were very low. Exposure of these cultures to hypoxia for 24 hours
resulted in a 3 to 4 fold induction of VEGF mRNA expression in all cell types (p<0.001).
In addition, PHD2 and mainly PHD3 mRNA levels were highly induced in the 3 cell types
(p<0.0001) whereas PHD1 mRNA expression was not affected by hypoxia.
The role of PHD1 and PHD3 in bone homeostasis was investigated by analyzing the
bone phenotype of PHD1 and PHD3 knock out (KO) mice. PHD2 KO mice are early
embryonic lethal precluding investigation. PHD1 and PHD3 KO mice are viable and
show a normal growth curve. Bone modeling and remodeling were investigated in
respectively 4 and 14 week old mice. Femur length was not different between PHD1 and
PHD3 KO and their respective wild type (WT) littermates. Trabecular parameters of
isolated femurs were analysed by peripheral quantitative computed tomography (pQCT).
Trabecular density and content were not different between the genotypes.
Histomorphometry on Von Kossa stained sections of PHD3 KO and WT mice confirmed
these data. In addition, serum osteocalcin levels also revealed no difference between
PHD1 and PHD3 KO mice and their respective WT littermates. A possible explanation
for the normal bone phenotype is compensation by the other PHDs. Osteoclasts and
chondrocytes lacking PHD1 showed an increased expression of PHD2 and PHD3. This
compensatory increase was also observed in PHD3 deficient osteoclasts.
In conclusion, the 3 PHDs are expressed in the major bone cell types but lack of PHD1
or PHD3 has no major impact on bone modeling and remodelling.
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LE MERCIER Marie : presenting author – e-mail : mlemerci@ulb.ac.be

ORP150, A MAJOR TARGET OF GALECTIN-1 PRO-ANGIOGENIC EFFECTS
IN HUMAN HS683 GLIOBLASTOMA XENOGRAFTS
Florence Lefranc (1,2), Marie Le Mercier (1), Véronique Mathieu (1), Benjamin
Haibe-Kains (3,4), Gianluca Bontempi (4), Tatjana Mijatovic (1), Christine
Decaestecker (1), and Robert Kiss (1)
1: Lab. Toxicology, Inst. Pharmacy, ULB, Brussels
2: Dept. Neurosurgery, Erasmus University Hospital, ULB, Brussels
3: MicroArray Unit, Jules Bordet Inst., Brussels
4: Machine Learning Group, Dept Computer Science, ULB, Brussels
Malignant gliomas, and especially glioblastomas (GBMs) are characterized by the
diffuse invasion of distant brain tissue by a myriad of single migrating cells with reduced
levels of apoptosis (Type I programmed cell death (PCD)), and consequent resistance to
the cytotoxic insults of pro-apoptotic drugs. In contrast, GBM cells display sensitivity to
autophagy, i.e. Type II PCD, a fact that can at least partly explain the therapeutic
benefits of the pro-autophagic drug temozolomide in the treatment of GBM patients.
Galectin-1 (Gal1) is a hypoxia-regulated pro-angiogenic factor that directly participates in
GBM cell migration processes. The stable inhibition of Gal1 expression in human U87
GBM cells alters the expression of a number of genes that either directly or indirectly
influences the adhesion, the motility and the invasive ability of human glioblastoma cells.
Additionally, immunocompromized mice intracranially grafted with human GBM cells
constitutively expressing low levels of Gal1 had longer survival periods than mice grafted
with GBM cells expressing normal levels of Gal1.
The present data show that Gal1 exerts its pro-angiogenic effects in human Hs683
experimental GBMs through an IRE1alpha-mediated control of the expression of
ORP150 that controls in turn VEGF maturation. Gal1 also modulates the expression of 7
other hypoxia related genes implicated in angiogenesis (CTGF, ATF3, PPP1R15A,
HSPA5, TRA1 and CYR61). In addition, decreasing Gal1 expression in Hs683 orthotopic
xenografts induces marked endoplasmic reticulum stress, which in turn leads to an
improvement of the therapeutic benefits contributed by the pro-autophagic drug
temozolomide.
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LECOMTE Julie : presenting author – e-mail : jlecomte@ulg.ac.be

IN VIVO CHARACTERIZATION OF BONE MARROW DERIVED CELLS
RECRUITED INTO DIFFERENT TUMOR TYPES
Lecomte Julie (1), Jost Maud (1), Feron Olivier (2), Foidart Jean-Michel (1), Noel
Agnès (1)
1: Laboratory of tumor and development Biology, CRCE, CBIG, University of Liège, Tour
de Pathologie (B23), Sart Tilman, B-4000 Liège.
2: Laboratory of pharmacotherapy, University of Leuven, RMD Avenue Mounier, 52,
bte.53.49, 1200 Woluwe-Saint –Lambert
During tumor evolution, the invasion of cancer cells into surrounding tissue is associated
with considerable tissue remodeling called “cancer induced stromal reaction” or
“desmoplastic reaction”. The main constituents of cancer stroma are inflammatory cells,
small blood and lymphatic vessels, fibroblastic and myofibroblastic cells, and
extracellular matrix components. Although roles of inflammatory cells and endothelial
cells have been reported to be involved in tumor immunity and neoangiogenesis, those
of fibroblasts which participate in cancer progression have not been fully elucidated yet.
Fibroblasts, which are widely distributed and play a key role in tissue fibrosis, represent
a main source of interstitial collagens. This cell type is heterogeneous with respect to a
number of phenotypic and functional features. This heterogeneity may arise not only
from the cellular activation and differentiation processes but also from their different
cellular origins. Fibroblasts and myofibroblasts, i.e. activated fibroblasts expressing
alpha-smooth muscle actin, which produce collagen and extracellular matrix proteins
constitute the “desmoplastic reaction” and have been suggested to represent an
important player in tumor invasion. In the present study, we investigated in vivo the
putative contribution of bone marrow-derived cells into four different cancer types:
malignant murine keratinocytes (PDVA and BDVII), murine melanoma cells (B16F10) or
murine Lewis lung Carcinoma (LLC). Mice were engrafted with bone marrow isolated
from transgenic mice expressing green fluorescent protein (GFP), and the different types
of cancer cells were subcutaneous injected. Bone marrow-derived cells positive for GFP
were detected in each type of tumor xenografts. This was confirmed by
immunohistochemistry stained against GFP. Interestingly, in the two types of malignant
murine keratinocytes (PDVA and BDVII), bone-marrow derived cells were mostly
localized in connective tissue bundles. These cells were fusiforms with a fibroblast-like
morphology and expressed CD45, Thy1.1, and alpha-SMA. Moreover, these cells were
specifically associated with collagen deposition.
Our results suggested that bone marrow-derived cells (GFP+) are efficiently recruited
into tumor, expressed several fibroblastic markers in vivo, and actively take part in the
desmoplastic reaction.
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GALECTIN-1 REGULATES P53 AND IS IMPLICATED IN GLIOMA CELL
RESISTANCE TO CYTOTOXIC DRUGS
Marie Le Mercier (1), Florence Lefranc (1,2), Tatjana Mijatovic (1), Olivier Debeir
(3), Benjamin Haibe-Kains (4,5), Gianluca Bontempi (5), Christine Decaestecker
(1), Robert Kiss (1), Véronique Mathieu (1).
1: Lab Toxicology, Inst. Pharmacy, ULB, Brussels
2: Dept Neurosurgery, Erasmus University Hospital, ULB, Brussels
3: Lab Image Synthesis and Analysis, Faculty of Applied Sciences, ULB, Brussels
4: MicroArray Unit, Jules Bordet Inst., Brussels
5: Machine Learning Group, Dept Computer Science, ULB, Brussels
Purpose: Glioblastomas (GBMs) are resistant to apoptosis but less so to autophagy, a
fact that may at least partly explain the therapeutic benefits of the pro-autophagic drug
temozolomide in the treatment of GBM patients. Galectin-1 (Gal1) is a potent modulator
of GBM cell migration and a pro-angiogenic molecule whose expression is stimulated by
hypoxia. The present study investigates whether decreasing galectin-1 expression in
human Hs683 GBM cells increases their sensitivity to pro-autophagic or pro-apoptotic
drugs.
Experimental design: A siRNA approach was used to decrease Gal1 expression in
Hs683 GBM cells. The effects of temozolomide and of pro-apoptotic drugs in this model
in vitro and in vivo were studied. Additionally genome-wide microarray analysis was
employed to identify chemoresistance-related genes.
Results: Temozolomide treatment increased Gal1 expression in Hs683 cells both in vitro
and in vivo. Reducing Gal1 expression in these cells increased the anti-tumor effects of
chemotherapeutical agents, in particular temozolomide both in vitro and in vivo.
Decreasing Gal1 expression in Hs683 cells did not induce apoptotic or autophagic
features, but decreased p53 transcriptional activity along with p53-targeted gene
expression including DDIT3/GADD153/CHOP, DUSP5, ATF3 and GADD45A. The
reduction in Gal1 expression also paralleled decreases in the expression levels of seven
other genes implicated in chemoresistance: ORP150, HERP, Grp78/Bip, TRA1, BNIP3L,
GADD45B and CYR61.
Conclusions: This novel facet of Gal1 involvement in the chemoresistance of GBM cells
may be amenable to therapeutic manipulation.
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CHARACTERIZATION OF THE REDOX STATE OF HUMAN CYCLOPHILIN-D
AND ITS INTERACTIONS WITH PEROXIREDOXIN 5
Dominique Linard and Bernard Knoops
Laboratory of Cell Biology, Catholic University of Louvain, B-1348 Louvain-la-Neuve
Peroxiredoxin 5 (PRDX5) is a thiol-dependent peroxidase/peroxynitrite reductase highly
conserved and addressed to mitochondria. Peroxide and peroxynitrite reduction by
PRDX5 induces the formation of an intramolecular disulfide bound between the two
catalytic cysteines. This disulfide bound is reduced by the thioredoxin system. Recently,
several studies have suggested that cyclophilins (CyPs) may interact with and reduce
PRDXs. CyPs are chaperones that possess a peptidylprolyl isomerase (PPIase) activity.
The only mitochondrial CyP isoform in mammals is Cyclophilin-D (CyP-D). CyP-D is
thought to play an important role in the control of necrosis caused by a redox imbalance
in mitochondria. Therefore, in this study we have investigated the redox sensitivity of
human CyP-D and its interactions with mitochondrial PRDX5. Taking advantage of
Trp163 fluorescence emission spectra, we show that human CyP-D oxidation by H2O2
causes conformational changes dependent on Cys203. Moreover, electrophoretic
mobility analysis of CyP-D under oxidative or reducing conditions confirmed the
importance of Cys203. Furthermore, oxidation was shown to decrease the peptidylprolyl
isomerase activity of CyP-D. Interestingly, PRDX5 peroxidatic activity was modulated by
CyP-D in a Cys157- and Cys203-dependent manner but this was not associated to the
PPIase activity of CyP-D. We have also shown that PRDX5 is reduced by CyP-D in a
thioredoxin-independent mechanism. In conclusion, our work suggests that, in
mammals, the mitochondrial redox status can modulate CyP-D conformation and that
Cys203 may play an important redox-sensing function in this process. Moreover, CyP-D
is able to reduce PRDX5 and to modulate its enzymatic activity.
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LIXANDRU Dana : presenting author – e-mail : begona.manuelykeenoy@ua.ac.be

DIFFERENT IMPACT OF HIGH GLUCOSE ON THE RESPIRATORY BURST
OF PERIPHERAL BLOOD MONONUCLEAR CELLS AND THE U937 CELL
LINE
Dana Lixandru, Elke Heytens, Rachid Abdellati and Begoña Manuel-y-Keenoy
Antwerp Metabolic Research Unit, University of Antwerp campus Drie Eiken, T 4.37,
Universiteitsplein 1, B 2610 Antwerp
Background and Aims:
The patho-biochemical mechanisms that can account for the 2 to 4-fold higher risk of
atherosclerosis in diabetes mellitus have not been totally elucidated yet. In this project
we focussed on monocyte/macrophage function by investigating the impact of high blood
glucose on the respiratory burst of peripheral blood monocytes compared to the
monocytic cell line U937.
Methods:
Cultured U 937 cells ((ECACC) were differentiated to a macrophage-like phenotype
(dU937) by 72-hour exposure to retinoic acid and 1a-25-dihydroxy vitamin D3.
Peripheral blood mononuclear cells (PBMNC) were obtained freshly from human venous
blood and isolated by Ficoll-Paque density centrifugation. Cells were exposed to
different concentrations of D-or L-glucose for either 1 hour or overnight before exposing
them to either phorbol myristate acetate (PMA) or opsonized zymosan (OZ) to trigger the
respiratory burst (RB). Intensity of the RB was quantified by luminol- or lucigeninenhanced chemiluminescence.
Results:
At normoglycemic glucose concentrations (5.55 mmol/L), the lucigenin-enhanced
response of dU937 to OZ had a similar intensity and time course as seen in PBMNC but
was lower and longer lasting when using luminol enhancement. In contrast, the intensity
and duration of response to PMA was substantially lower in dU937 cells than in PBMNC.
The absence of glucose (or its substitution by L-glucose) during the RB resulted in a
15% and 50% decrease for dU937 after PMA and OZ respectively (p < 0.05 and 0.005).
This decrease was more pronounced in PBMNC (75% and 90% respectively, p < 0.005).
High glucose (33.3 mmol/L) caused a significant increase in lucigenin-enhanced
chemiluminescence in PBMNC (by 32% and 12% after PMA and OZ respectively, p <
0.05) but did not affect the RB of dU937 cells. Culture of dU937 for 24 hours in various
D- and L-glucose concentrations, followed by re-suspension in 5.55 mmol/L glucose just
before the induction of the RB resulted in a similar RB in all conditions.
Conclusions:
Our results demonstrate an absolute requirement of glucose during the respiratory burst
of both dU937 and PBMNC. The lower response of dU937 to PMA and their resistance
to high glucose contrasts with the enhancement of the lucigenin-enhanced response in
PBMNC. These observations suggest that high glucose acts directly on the PKCinduced activation of the NADPH oxidase, with direct release of superoxide to the
extracellular space.
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REDOX DEPENDENT eNOS ACTIVATION IN ANGIOTENSIN II-STIMULATED
ENDOTHELIAL CELLS. ROLE OF SUBCELLULAR COMPARTMENTATION
OF OXYGEN RADICAL SENSORS
Irina I. Lobysheva, Chantal Dessy, Olivier Feron, Bernard Gallez, Jean-Luc
Balligand
Unit of Pharmacology and Therapeutics, University of Louvain Medical School, avenue
E. Mounier, 52, B-1200 Brussels
Activation of the renin-angiotensin system generates endothelial dysfunction through
increased oxidant stress resulting in reduced bioavailability of NO. Conversely,
angiotensin II (AII) and oxygen radicals can activate the endothelial NOS (eNOS). To
resolve this paradox, we examined the potential spatial organization of eNOS activation
in endothelial cells stimulated with AII.
NO and extracellular O2 -. production were measured in BAECs by EPR spin-trapping
(using Fe(II)-(DETC)2 and DMPO, respectively). AII increased NO and O2 -. to
158±12% and 145±11% (n>3; P<0.05) of control during 30 min. The membranerestricted anti-oxidants, PEG-SOD (30 min. incubation) (as Mn-TBAP and alfatocopherol) shifted the balance towards more NO formation (to 198±8%, n=3; P<0.05 of
NO signal without anti-oxidant), whereas hydrophilic, cell-diffusible N-acetyl-cysteine (as
Trolox, or PEG-SOD for 16h) inhibited the AII-stimulated NO signal (to 21± 7%; n=3;
P<0.05), whereas they had no effect on receptor-independent NO production with a Ca
ionophore, pointing to a critical role of intracellular ROS. Accordingly, AII-stimulated NO
production was sensitive to inhibition of NADPH oxidase (with apocynin, 47±7%, n=3;
P<0.05), as well as the PI3 kinase (with LY294002, 52± 10%, n=3; P<0.05) and redoxsensitive cSrc kinase (with PP2, 55± 5%, n=3; P<0.05 ). To further resolve the role of
compartmentation for this redox signaling, endothelial cell extracts were fractionated by
isopycnic centrifugation. Upon AII stimulation (30 min), we found a redistribution of
eNOS, to caveolin-1-enriched fractions (compared with their distribution between
caveolar and heavier fractions in unstimulated cells). Finally, incubation of BAECs with
siRNA targeting caveolin-1 resulted in a significant inhibition of AII-stimulated NO
production (to 71±9%; n=3; P<0.05).
We conclude that, in endothelial cells, AII activation of eNOS is critically dependent on
intracellular ROS generation by NADPH oxidase and the activation of redox-sensitive
cSrc and PI3 kinase. Caveolin-1 is necessary for the subsequent NO production by
eNOS after AII stimulation, perhaps through the assembly of a caveolar signaling
complex.
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IMPLICATION OF VEGF RECEPTOR SOLUBLE FORMS, sVEGFR1 AND
sVEGFR2, IN ANGIOGENESIS
Sophie Lorquet, Sarah Berndt, Silvia Blacher, Agnès Noël, Carine Munaut, JeanMichel Foidart, Christel Péqueux
University of Liège, CRCE, GIGA, Laboratory of Tumour and Developmental Biology,
Institute of Pathology, CHU-B23, 4000 Liège
Angiogenesis is essential for successful placentation and for tumour growth. Among the
various angiogenic factors, we are particularly interested in VEGF family and their
receptors. They are key players for normal endothelial function by controlling vascular
tonicity, for reproductive and tumour initiation of angiogenesis as well. Indeed,
trophoblasts and cancer cells instigate neovascular progression by inducing VEGF
production. VEGF is implicated in endothelial cell proliferation, migration and survival, it
also increases vascular permeability. The two main VEGF receptors implicated in
angiogenesis are VEGFR1 and VEGFR2. A variant transcript of VEGFR1 lead to a
soluble form: sVEGFR1. It is detected in plasma of pre-eclamptic women, during
ischemia and in some cancer cases. A soluble form of VEGFR2, named sVEGFR2, was
recently detected in plasma of healthy people, in leukaemia and in systemic
erythematosus lupus cases. However, this form remains uncharacterized and its
physiological or pathological role is still unknown. The aim of this study was to
understand and to characterize the role of sVEGFR2 in angiogenesis and in endothelial
function. For this, the effect of sVEGFR2 was tested and compared to sVEGFR1 one, in
aortic ring assay, in a 3D model of tube-like structure formation assay, in endothelial cell
proliferation, apoptosis and migration assay as well. The impact of these receptor
soluble forms was tested on VEGF-induced signalling pathways implicated in
proliferation and survival. The ability of sVEGFR1 and sVEGFR2 to bind endothelial cells
was evaluated as well. In aortic ring assay, an ex vivo model of angiogenesis, we
observed that sVEGFR1 and sVEGFR2 were able to abolish VEGF-induced
angiogenesis. In tube-like structure formation assay, similar results were obtained with
sVEGFR1 and sVEGFR2: inhibition of VEGF-induced tube-like structure formation.
VEGF-induced HUVEC proliferation and migration were also abolished by sVEGFR1
and sVEGFR2 and VEGF-induced phosphorylation of ERK1/2 and Akt was decreased
by sVEGFR1 and by sVEGFR2 as well. Additionally, we demonstrated that sVEGFR1
and sVEGFR2 were able to bind endothelial cells in presence of VEGF.
Our results evidence that sVEGFR1 and sVEGFR2 inhibit VEGF-induced angiogenesis
in a similar way. In a mechanistic point of view, we demonstrate that sVEGFR1 and
sVEGFR2 prevent VEGF-induced angiogenesis by blocking endothelial cell proliferation
and migration and signalling pathway leading to these processes as well. Our results
suggest that these soluble receptors act, not only as a circulating VEGF trap, but also by
direct cellular interactions. These results contribute to identify factors by which it could
be possible to regulate the balance between pro-angiogenic and anti-angiogenic factors.
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CLONING AND CHARACTERIZATION OF AN ANNELID TWO-CYSTEINE
PEROXIREDOXIN HIGHLY HOMOLOGOUS TO MAMMALIAN ONECYSTEINE PEROXIREDOXIN 6
Eléonore Loumaye, André Clippe, Jean-François Rees, Bernard Knoops
Laboratoire de biologie cellulaire, Institut des Sciences de la Vie, Université catholique
de Louvain, B-1348 Louvain-la-Neuve
Peroxiredoxins (PRDXs) are a superfamily of thiol-dependent selenium- and heme-free
peroxidases found in all phyla. PRDXs are now mechanistically divided into three major
subfamilies namely typical 2-Cys, atypical 2-Cys and 1-Cys PRDXs. To reduce
peroxides, the N-terminal conserved peroxidatic Cys is first oxidized into sulfenic acid.
According to subfamily classification, this intermediate is reduced by forming a disulfide
bond either with a resolving C-terminal Cys of another monomeric entity (typical 2-Cys)
or of the same molecule (atypical 2-Cys). Finally, in 1-Cys PRDXs, the sulfenic acid is
reduced by a heterologous thiol-containing reductant such as glutathione. In the search
of a homolog of human 1-Cys PRDX6 in Arenicola marina, an annelid worm living in
intertidal sediments, we have cloned and characterized a novel PRDX exhibiting high
sequence homology with its mammalian counterpart but with unexpected additional Cys.
Interestingly, A. marina PRDX6, possesses five Cys among which one Cys is at a
homologous position to resolving Cys of typical 2-Cys PRDXs. Here, we show that this
novel annelid PRDX6 has a catalytic mechanism implicating intermolecular disulfide
bonds and presents also structural intramolecular disulfide bonds. Thus, A. marina
PRDX6 belongs to a transient group exhibiting sequence homologies with mammalian 1Cys PRDX6 but must be mechanistically classified into typical 2-Cys PRDXs. Also,
Western blotting and immunofluorescent tissue detection revealed high levels of PRDX6
expression in A. marina body wall and gills. High expression of this enzyme in such
tissues directly exposed to external environment suggests that this PRDX may be of
particular importance for A. marina protection against oxidative attacks.
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REDUCTION OF BRAIN METASTASES IN PLASMINOGEN ACTIVATOR
INHIBITOR-1 DEFICIENT MICE WITH TRANSGENIC OCULAR TUMORS
C. Maillard (1), C. Bouquet (2), M. Petitjean (1), M. Mestdagt (1), E. Frau (2), M.
Jost (1), P. Opolon (2), F. Beermann4, M. Abitbol (3), J.M. Foidart (1, 5), M.
Perricaudet (2) and A. Noël (1)
1: Laboratory of Tumor and Development Biology, Centre de Recherche en
Cancérologie Expérimentale (CRCE), GIGA, CBIG, Tour de Pathologie (B23), SartTilman, B-4000 Liège, University of Liège
2: CNRS UMR 8121 Univ Paris Sud, Vectorologie et Transfert de Gènes, Institut
Gustave Roussy, 39 rue Camille Desmoulins, 94805, Villejuif, France
3: CERTO, Faculté de Médecine Necker, 156 rue de Vaugirard, 75015 Paris, France
4: Swiss Institute for Experimental Cancer Research (ISREC), Chemin de Boveresses
155, CH-1066 Epalinges, Switzerland
5: Department of Gynecology and Obstetrics, CHU, Liège
Plasminogen activator inhibitor-1 is known to play a paradoxical positive role in tumor
angiogenesis, but its contribution to metastatic spread remains unclear. We studied the
impact of PAI-1 deficiency in a transgenic mouse model of ocular tumors originating from
retinal epithelial cells and leading to brain metastasis (TRP-1/SV40 Tag mice). PAI-1
deficiency did not affect primary tumor growth or vascularization, but was associated
with a smaller number of brain metastases. Brain metastases were found to be
differentially distributed between the two genotypes. PAI-1-deficient mice displayed
mostly secondary foci expanding from local optic nerve infiltration, whereas wild-type
animals displayed more disseminated nodules in the scissura and meningeal spaces.
SuperArray GEArray analyses aiming to detect molecules potentially compensating for
PAI-1 deficiency demonstrated an increase in fibroblast growth factor-1 (FGF-1) gene
expression in primary tumors, which was confirmed by RT-PCR and western blotting.
Our data provide the first evidence of a key role for PAI-1 in a spontaneous model of
metastasis, and suggest that angiogenic factors, such as FGF-1, may be important for
primary tumor growth and may compensate for the absence of PAI-1. They identify PAI1 and FGF-1 as important targets for combined anti-tumor strategies.
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INSULIN AND ALDOSTERONE INCREASE SODIUM TRANSPORT ACROSS
A6 CELL MONOLAYERS BY STIMULATING HYDROGEN PEROXIDE
PRODUCTION
Nicolas Markadieu (1), Raphaël Crutzen (1), Wali Mohebi (1), Florence
Ngueguin-Tsofack (1), Alain Boom (2), Renaud Beauwens (1)
1: Laboratoire de physiologie cellulaire et moléculaire, Université Libre de Bruxelles,
Brussels
2: Laboratoire d’histologie, de neuroanatomie et de neuropathologie, Université Libre de
Bruxelles, Brussels
Insulin and aldosterone increase sodium reabsorption in the distal nephron, thereby
contributing to the control of extracellular fluid volume and blood pressure. Studies in A6
cell monolayers have established that the increase in sodium transport induced by
insulin and aldosterone involves the activation of PI 3-kinase, although with different time
courses. Of interest, we have demonstrated that hydrogen peroxide provokes an
increase in PI 3-kinase activity leading to subsequent rise in sodium transport.
Insulin is known to stimulate hydrogen peroxide generation in differentiated 3T3-L1
adipocytes and aldosterone to stimulate reactive oxygen species in rat mesangial cells.
Therefore, the aim of the present study was to investigate whether the stimulation of the
PI 3-kinase pathway could result from local hydrogen peroxide production.
NADPH oxidases are now known to be ubiquitously expressed enzymes, the family
involves 7 members: Nox 1 to 5 and Duox 1 to 2. The Nox enzymes produce the
superoxide anion which dismutases to hydrogen peroxide, while the Duox enzymes
produce directly hydrogen peroxide. In the present studies, we used several blockers of
Nox enzymes and found that the stimulation of sodium transport induced either by
insulin or by aldosterone was also blocked. The inhibitors used were: 1)
diphenyleneiodonium (DPI, 5 µM), an inhibitor of the flavoprotein of all Nox. 2)
phenylarsine oxide (PAO, 2 µM), often used to inhibit the leucocyte Nox2. 3) plumbalgin,
an inhibitor of Nox4 (PBG, 30 µM). These inhibitors all inhibited the rise in sodium
transport induced by both insulin and aldosterone. In addition, incubation with chelators
of either the superoxide anion: Nitro Blue Tetrazolium (NBT, 100µM) or hydrogen
peroxide: 1,2-phenyl-1,2-benzisoselenazol-3(2H)-one (ebselen, 50 µM) prevented also
the rise in sodium transport.
Thus although no inhibitor can be considered as actually specific, the fact that they all
inhibited the increase in sodium reabsorption might indicate activation of some NADPH
oxidases. Measurements of hydrogen production in these various conditions are
presently investigated and correlated to the amount of hormone added.
In conclusion the present results support the hypothesis that activation of a Nox enzyme,
possibly Nox 4, is responsible for increased hydrogen production and PI 3-kinase
activation leading to increased sodium transport following exposure to either insulin or
aldosterone.
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INFLUENCE OF INTERMITTENT HYPOXIA ON THE VASCULAR AND
TUMOR CELL COMPARTMENT: IMPLICATIONS FOR ANTI-CANCER
THERAPIES.
Philippe Martinive (1)*, Florence Defresne (1), Caroline Bouzin (1), Julie
Saliez(1), Florence Lair (1), Vincent Grégoire (2), Carine Michiels (3), Chantal
Dessy (1) and Olivier Feron (1)
1: Unit of Pharmacology and Therapeutics (FATH), UCL, Brussels [*current affiliation:
ULg)]
2: Center for Molecular Imaging and Experimental Radiotherapy (IMRE), UCL, Brussels
3: Laboratory of Biochemistry and Cellular Biology (URBC), FUNDP, Namur
Hypoxia is a common feature in tumors associated with an increased resistance of tumor
cells to therapies. In addition to O2 diffusion-limited hypoxia, another form of tumor
hypoxia characterized by fluctuating changes in pO2 within the disorganized tumor
vascular network has been described. Peculiarities of this latter mode of hypoxia are that
the tumor vasculature itself may be directly influenced by the hypoxic environment and
that the re-oxygenation phases complicate the usual hypoxia-induced phenotypic
pattern.
We have recently examined whether this form of intermittent hypoxia could promote
endothelial cell survival, thereby extending the concept of hypoxia-driven resistance to
the tumor vasculature. We found that endothelial cell exposure to cycles of
hypoxia/reoxygenation rendered them resistant to pro-apoptotic stresses, including
serum deprivation and radiotherapy. By contrast, prolonged hypoxia failed to exert
protective effects and even was deleterious when combined with radiotherapy. The use
of hypoxia-inducible factor-1-alpha (HIF-1-alpha)-targeting small interfering RNA led us
to document that the accumulation of HIF-1-alapha during intermittent hypoxia
accounted for the higher resistance of endothelial cells. We identified the stimulation of
the mitochondrial respiration and the activation of the PI3K/Akt pathway during the
intermediary reoxygenation periods as the major triggers of the stabilization of HIF-1alpha.
We also used an in vivo approach to enforce intermittent hypoxia in tumor-bearing mice
and found that it was associated with less radiation-induced apoptosis within both the
vascular and the tumor cell compartments (versus normoxia or prolonged hypoxia).
Radioresistance was further ascertained by an increased rate of tumor re-growth in
irradiated mice pre-exposed to intermittent hypoxia and confirmed in vitro using distinctly
radiosensitive tumor cell lines.
In conclusion, intermittent hypoxia may “precondition” endothelial cells and tumor cells in
such a way that they are more resistant to apoptosis and more prone to participate in
tumor progression. Our observations also underscore the potential of drugs targeting
HIF-1-alpha to re-sensitize the tumor vasculature to anticancer treatments.
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ROLE OF SERINE PROTEASES AND THEIR INHIBITOR PAI-1 IN TUMOR
PROGRESSION
A.Masset (1), C. Maillard (1), M. Jost (1), F. Olivier (1), P. Delvenne (2), L.
Coussens (3), J-M Foidart (1) and A. Noël (1)
1: Laboratory of Tumor and Developmental, CECR, GIGA, University of Liège, Tour de
Pathologie (B23), B-4000 Sart-Tilman
2: Department of pathology, University of Liège
3: Cancer Research Institute, Departments of Pathology and Comprehensive Cancer
Center, University of California, San Francisco CA, USA
Angiogenesis, extracellular matrix remodeling and cell migration are associated with
cancer progression and involve various proteases such as serine protease and their
inhibitors (PAI-1 and PAI-2). Several studies have demonstrated that the plasminogen
activator inhibitor-1 (PAI-1) is implicated in tumor angiogenesis and cell migration in
murine systems. Indeed, at physiological concentration, PAI-1 promotes tumor growth
and angiogenesis, whereas at pharmacological concentration, PAI-1 inhibits tumor
development. However, little is known about influence of PAI-1 on inflammation and
lymphangiogenesis.
We have studied the effect of PAI-1 deficiency on tumoral progression and inflammation
in a transgenic mouse model of epithelial carcinogenesis (K14-HPV16). In these mice,
expression of early region genes (E6 and E7) of the human papillomavirus type 16 in
basal keratinocytes under the control of the keratin 14 promoter/enhancer provides an
epithelial carcinogenesis model. K14-HPV16 mice show multistage development of
invasive squamous cell carcinoma (SCC) of the epidermis. The epidermis of the K14HPV16 transgenic mice is hyperplastic after one month, dysplastic after 3-6 months, and
susceptible to develop in invasive squamous cancers after 8-12 months of age. We
compared K14-HPV16 PAI-1 deficient mice and PAI-1 proficient mice aged of 4 or 6
months using immunohistochemistry, enzymochemistry and histochemistry. PAI-1
deficiency did not significantly affect tumor development, proliferation, angiogenesis,
vessel maturation, inflammation (leucocyte and mast cell recruitment) and
lymphangiogenesis.
These data demonstrate that PAI-1 deficiency does not affect cancer progression in a
model of carcinogenesis, suggesting that PAI-1 does not contribute to late steps of
cancer progression. Alternatively, the absence of PAI-1 in these transgenic mice could
be compensated by an upregulation of other factors regulating angiogenesis. Further
studies are required to evaluate these hypotheses.
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EFFECTS OF PEROXYNITRITE ON ENDOTHELIAL CELLS IN CULTURE ROLE OF THE TRANSCRIPTION FACTOR NRF2 AND THE UPR (UNFOLDED
PROTEIN RESPONSE)
Laurine Mattart, Dorothy Simon, Martine Van Steenbrugge, Martine Raes
Unit on Cellular Biology, University of Namur (FUNDP)
Endothelial dysfunction is a well documented early phenomenon in cardiovascular
diseases, characterized by a decrease in bioavailable nitric oxide (NO.), which impairs
endothelium-dependent vasodilation. This loss is favoured when there is a concomitant
overproduction of O2.- and NO., which is typical of a local inflammatory context for
example. NO. competes with SOD and reacts with the superoxide ions to form
peroxynitrite (ONOO-). ONOO- is a highly reactive molecule, very reactive with fatty
acids, nucleic acids and proteins. For example, ONOO- can alter tyrosine residues by
producing 3-nitrotyrosines. Recent data suggest that ONOO-, activates protective
signalling pathways like the Nrf2 pathway (Cullinan et al., Mol Cell Biol 23, 7198-7209,
2003) and the Unfolded Protein Response (UPR) (Dickhout et al., Arter Thromb Vasc
Biol 25, 2623-2629, 2005). The aim of our work is to study the response to ONOO- of
human EAhy926 endothelial cells and to highlight the involvement and protective roles of
the Nrf2 and UPR pathways. For this purpose, cells were exposed to the ONOO- donor,
SIN-1 (3-morpholinosydnonimine hydrochloride). SIN-1 (1 mM) indeed induces a rapid
production of ONOO-, as evidenced with the fluorescent probe Hydroxy Phenyl
Fluorescein (HPF). This production is inhibited in the presence of uric acid (1 mM),
described as a natural scavenger of ONOO- . At higher concentrations (5 mM), ONOOwas able to favour the production of 3-nitrotyrosines as evidenced by western blots.
Next, we wondered whether ONOO- could play the role of a secondary messenger. Nrf2
is indeed activated after SIN-1 treatment as evidenced by a colorimetric DNA binding
assay and using an ARE-luciferase reporter plasmid (ARE is the consensus sequence
recognized by Nrf2). The effects of SIN-1 were also tested on the expression at the
mRNA level (by real-time RT-PCR) of several genes known to be regulated (at least
partially) by Nrf2 : GSTP-1, GCS, NQO1 and HO-1. HO-1 (heme oxyenase-1) was
strongly induced after SIN-1 exposure and this induction was abrogated in the presence
of uric acid. Preliminary experiments also suggest the activation by SIN-1 of the UPR,
since the genes encoding 2 major chaperones, GPR94 and GPR78 (or BiP), are induced
after 18 h of stress (as shown by immuno-blot). The phosphorylation of eIF2 alpha, a
substrate of PERK (a major kinase of the UPR) was also detected for shorter periods of
time (2 h). We are currently analysing the activation of other signalling pathways of the
UPR. In the future, we will continue to investigate the molecular mechanisms involved in
the activation by SIN-1 of the Nrf2 and UPR pathways and to better understand the
physiological relevance and protective functions of these two pathways, in particular
against apoptosis.
Acknowledgements : Laurine Mattart is a recipient of a FRIA fellowship – This research
is supported by the IUAP program P06/30.
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4-IBP, A SIGMA RECEPTOR AGONIST, DECREASES IN VITRO THE
MIGRATION OF HUMAN CANCER CELLS, INCLUDING GLIOBLASTOMA
CELLS, AND SENSITIZES THEM IN VIVO TO THE CYTOTOXIC INSULTS OF
PRO-APOPTOTIC AND PRO-AUTOPHAGIC DRUGS
Véronique Mégalizzi (1), Véronique Mathieu (1), Tatjana Mijatovic (1), Philippe
Gailly (2), Yasuko Kondo (3), Robert Kiss (1), Florence Lefranc (1,4)
1: Lab. Toxicology, Inst. Pharmacy, ULB, Brussels
2: Dept. Physiology and Pharmacology, UCL, Brussels
3: Dept. Neurosurgery, University of Texas MD Anderson cancer Center, Houston, TX,
USA
4: Dept. Neurosurgery, Erasme University Hospital, ULB, Brussels
In the central nervous system, sigma receptors have been shown to be involved in the
regulation of neurotransmitter release, the modulation of the neurotransmitter receptor
function, learning and memory, and the regulation of movement and posture. Additional
functions of sigma receptors in connection with the motor, endocrine, and immune
systems are also suggested. Although the molecular function of the sigma receptors has
not yet been fully defined and the natural ligand(s) is/are still not known, there is
increasing evidence that sigma receptors might play a significant role in cancer biology
by modifying growth rates of human cancer cells lines in vitro and in vivo (for review see
Aydar et al., Cancer Res 2004). Indeed, sigma and/or sigma-1 receptor drugs could
produce anticancerous effects by modulating ion channels such as high-voltageactivated Ca2+ channels including N-, L, P/Q- and R-type Ca2+ channels, and the
voltage-gated K+ ones. The present study shows that activating the sigma-1 receptor
with non-cytotoxic doses of the 4-IBP sigma-1 receptor agonist decreases the levels of
migration of various types of cancer cells, including C32 melanoma, U373-MG
glioblastoma (GBM), A549 NSCLC and PC3 prostate cancer cells. The 4-IBP-induced
decrease in cancer cell migration occurs through modifications in the organization of the
actin cytoskeleton. The activation of the sigma-1 receptor by 4-IBP in U373-MG GBM
cells displaying the sigma-1 receptor V1 transcript variant sensitizes them to proapoptotic or pro-autophagic cytotoxic insults, a process in which RhoGDI and
glucosylceramide synthase seem to be involved. In vivo, 4-IBP increases the anti-tumor
effects of temozolomide and irinotecan in immunodeficient mice orthotopically grafted
with either human U373-MG glioblastoma or A549 NSCLC cells.
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HYPERSENSITIVITY OF mtDNA-DEPLETED CELL TO STAUROSPORINEINDUCED APOPTOSIS: ROLE OF Bcl-2 DOWN-REGULATION AND
LYSOSOMAL PROTEASES
L. Mercy, G. Rommelaere, A. Lardinois, L. Payen, C. Demazy, N. Ninane, A.
Houbion, M. Raes, P. Renard and T. Arnould
Laboratory of Biochemistry and Cell Biology (URBC), University of Namur (FUNDP),
Namur
Numerous links between mitochondrial dysfunction and apoptosis have been reported
and it seems that cell death can play a role in the pathogenesis of mitochondrial
disorders and contribute to the modulation of clinical features. However, while
mechanisms are still poorly understood, it seems that a putative apoptotic inducer is
required to initiate an apoptotic response as cells that display mitochondrial dysfunction
do not spontaneously die by apoptosis in vitro. To add to the complexity of relationships
between mitochondrial dysfunction and apoptosis, it is now more and more likely that in
addition to the “classical” apoptotic pathways that involve caspases activation
downstream of “extrinsic” and/or “intrinsic” pathways, there are other new mechanisms
that involve non-caspase proteases and interactions between mitochondria,
endoplasmic reticulum and lysosomes in cell death.
Here, we show that mtDNA-depleted 143B cells, in which Bcl-2, Bcl-XL and Mcl-1 are
constitutively less abundant, are hypersensitive to staurosporine-induced cell death. We
also show that Bcl-2 and Bcl-XL inhibition can sensitize parental cell line to
staurosporine-induced apoptosis and that the over-expression of Bcl-2 or Bcl-XL
prevents the activation of caspase-3 and nuclear fragmentation in r0143B cells treated
with staurosporine. Moreover, we show that the inactivation of cathepsin B with CA074Me significantly reduces cytochrome c release, caspase-3 activation, PARP cleavage
and DNA fragmentation in mtDNA-depleted cells while caspase inhibitor fails to prevent
PARP cleavage and DNA fragmentation. We finally suggest that cathepsin B is released
in the cytosol of ?0 cells in response to staurosporine, a feature that could be linked with
an increase in autophagy as caspase-3 activation can be inhibited with 3-methyladenine,
a specific inhibitor of autophagy.
L. Mercy and G. Rommeleare are recipients of a doctoral fellowships from the FRIA
(Fonds pour la Recherche dans l’Industrie et l’Agriculture). This work was supported by
the Action de Recherche Concertée (ARC) funded by the French-speaking community
government of Belgium, the FRFC (n 2.4650.06)-FNRS (Fonds National de la
Recherche Scientifique) and IAP (Phase VI, 06), Belgian Science Policy, Federal
Government.
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THE NUCLEOLUS A POTENTIAL TARGET OF CARDENOLIDE-MEDIATED
ANTI-TUMOR ACTIVITY
Tatjana Mijatovic (1), Nancy De Nève (1), Philippe Gailly (2), Véronique Mathieu
(3), Benjamin Haibe-Kains (4,5), Gianluca Bontempi (5), Christine Decaestecker
(3), Vincenzo Facchini (1), Robert Kiss (3)
1: Unibioscreen SA, Brussels
2: Dept. of Physiology and Pharmacology, UCL, Brussels
3: Lab. of Toxicology, Inst. of Pharmacy, ULB, Brussels
4: MicroArray Unit, Jules Bordet Inst., Brussels
5: Machine Learning Group, Dept. of Computer Science, ULB, Brussels
The use of cardenolides like ouabain, digitoxin or oleandrin has been reported previously
many times as a means of potentially combating human refractory prostate cancer by
inducing apoptosis through an increase in intra-cellular calcium concentrations (a
mechanism also commonly associated with the adverse effects of cardenolides). The
structural variety of cardiotonic steroids seems to offer a multiplicity of compounds with
undiscovered mechanisms of action. The present study indicates that the structurally
novel new cardenolide: (1R,3aS,3bR,5aS,6aR,7aS, 9R,12aR,13aR,15aR)-3a,11adihydroxy-13a-(hydroxymethyl)-9,15a-dimethyl-1-(5-oxo-2,5-dihydrofuran-3yl)icosahydro-1H,4'H-spiro[cyclopenta [7,8]phenanthro[2,3-b]pyrano[3,2-e][1,4]dioxine11,2'-[1,3]thiazolidin]-4'-one (coded UNBS1450), markedly decreases the in vitro
viability/proliferation of human prostate cancer cell lines and in vivo the development of
both subcutaneous and orthotopic xenografts of the PC-3 model in immunocompromized
mice. ROS induction by several cardenolides is well documented and correlates with a
loss in cell viability, proliferation and defense mechanisms. A marked time and
concentration dependent ROS increase was demonstrated following UNBS1450
treatment (10 and 100nM). However, the induced effects are not linked to an increase in
intra-cellular calcium concentrations and subsequent induction of apoptosis, as observed
with classic cardenolides. Rather, the induced effects appear to relate to the compound’s
capacity to disorganize nucleolar structure and function through an impairment of CDK
and c-Myc expression and related signaling pathways. The marked UNBS1450-induced
c-Myc down-regulation could result, at least partly, from rapid compound-induced
increases in ROS. The nucleolar disorganization at concentrations which markedly
impair prostate cancer cell proliferation (paralleled by the disorganization of cancer cellspecific perinucleolar bodies as revealed by disruption of Sam68) is not observed in
normal cells. This non-apoptotic cancer cell death mediated by severe nucleolar
targeting is a completely new cardenolide-induced mechanism of anti-tumor action.
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HYPOXIA IS RESPONSIBLE FOR sVEGFR1 BUT NOT FOR sENDOGLIN
INDUCTION IN VILLOUS TROPHOBLAST
Carine Munaut (1), Sophie Lorquet (1,2), Christel Pequeux (1), Silvia Blacher (1),
Sarah Berndt (1), Francis Frankenne (1) and Jean-Michel Foidart (1,2)
1: Laboratory of Tumor and Development Biology, CRCE, CHU, GIGA, University of
Liège, Tour de Pathologie (B23), Sart Tilman, B-4000 Liège
2: Department of Obstetrics and Gynecology, Hôpital of la Citadelle, Liège
Context: Preeclampsia is a pregnancy disorder characterized by a maternal endothelial
cell dysfunction. We and others have shown that preeclampsia is associated with low
levels of circulating PlGF and increased levels of total VEGF, soluble
VEGFR1.(sVEGFR1), and soluble endoglin (sEng), a TGFbeta1 and 3 coreceptor.
Objective: Here, we tested the hypothesis that these altered levels of angiogenic
cytokines and of the anti-angiogenic soluble forms of cytokines receptors could be the
consequence of hypoxia.
Design: First trimester placental villi (8-14 weeks) were used for explant culture under
normoxia (20% O2) or hypoxia (1% O2).
Results: Under hypoxia, villous trophoblast expressed higher levels of VEGF, VEGFR1,
sVEGFR1 and VEGFR2 mRNAs. By contrast, PlGF mRNA was decreased in 1% O2.
Secreted VEGF and sVEGFR1 proteins, quantified by ELISA, were also found elevated
in hypoxic explant culture media, whereas PlGF protein level was decreased. Eng
protein and mRNA were not directly modulated by hypoxia. No histological nor
morphological modifications of placental villi were observed. Additionally, sVEGFR1
directly abolished VEGF/PlGF- induced angiogenesis in the rat aortic ring assay.
Conclusions: Altogether, our results support the hypothesis that, in preeclampsia, 1)
overproduction of VEGF family factors by preeclamptic placenta is a consequence of
induced hypoxia, 2) overproduction of sVEGFR1 by hypoxic villous trophoblast account
for maternal free VEGF depletion, 3) low circulating level of free PlGF is not only related
to sVEGFR1 overproduction, but also to hypoxia-induced mRNA downregulation, 4) lack
of modulation by hypoxia of Eng.
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EFFECT OF DIFFERENT CONTRACEPTION METHODS ON THE OXIDATIVE
STRESS STATUS IN WOMEN AGED 40-48 YEARS FROM THE ELAN STUDY
IN THE PROVINCE OF LIEGE, BELGIUM
Joël Pincemail (1,2), S. Vanbelle (3), U. Gaspard (4), Collette G. (5), J. Haleng
(6), JP Cheramy–Bien (1,2), C. Charlier (7), JP Chapelle (6), D. Giet (5), A.
Albert (3), R. Limet (1) and JO Defraigne (1,2)
1: Dept of Cardiovascular Surgery; University of Liège, CHU Sart Tilman, B-4000 Liège
2: Research Centre for Experimental Surgery (CREDEC); University of Liège, CHU Sart
Tilman, B-4000 Liège
3: Dept of Medical Informatics and Biostatistics; University of Liège , CHU Sart Tilman,
B-4000 Liège
4: Dept of Gynaecology; University of Liège, CHU Sart Tilman, B-4000 Liège
5: Dept of General Medicine; University of Liège, CHU Sart Tilman, B-4000 Liège
6: Laboratory of Clinical Biology; University of Liège, CHU Sart Tilman, B-4000 Liège
7: Dept of Toxicology. University of Liège, CHU Sart Tilman, B-4000 Liège
Background:
Oxidative stress may contribute to the development of several disorders including
cardiovascular disease and cancer. Among conditions known to influence oxidative
stress, the use of oral contraception (OC) in women has been a matter of ongoing
discussion.
Methods:
A total of 897 eligible and healthy volunteers were recruited among the practice of 50
general practitioners participating to the ELAN study (Etude Liégeoise sur les
ANtioxydants). A subsample consisting of 209 women aged between 40-48 years was
studied for a comprehensive oxidative stress profile, including the analysis of
antioxidants, trace elements and three markers of oxidative damage to lipids. Forty nine (23%) of these women were oral contraception users (OCU), 119 (57%) noncontraception users (NCU) and 41 (20%) intrauterine (hormonal and copper) devices
users (IUD).
Results:
After adjustment for smoking systolic and diastolic blood pressures and body mass index
(BMI) (or waist circumference), a marked and significant increase in lipid peroxides was
observed among OCU women when compared to NCU and intrauterine IUD subjects. A
cut-off value of 628-660 µM in lipid peroxides allowed to discern OCU from the two other
groups. In contrast, no difference was observed in the plasma concentration of both
oxidized LDL and their related antibodies. The increased level in lipid peroxides was
strongly related to higher concentrations in copper (r = 0.84; p < 0.0001, cut-off value 1.2
mg/L). When compared to NCU and IUD, plasma antioxidant defences were significantly
altered in OCU women as shown by lower levels in b-carotene (decrease of 39 %, p <
0.01) and g – tocopherol (decrease of 22 %, p < 0.01) and higher concentrations in
selenium (increase of 11.8 %, p < 0.01). The blood concentration in vitamin C, atocopherol and zinc was unaffected by OC use.
Conclusions:
The intake of oral contraception significantly exacerbates the lipid peroxidation in women
aged 40-48 years. This is clearly related to an increase in plasma copper concentration.
This may represent a potential cardiovascular risk factor for these women.
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INTAKE OF FRUITS AND VEGETABLES IN MEN AND WOMEN AGED 40 –
60 YEARS FROM THE ELAN STUDY* IN THE PROVINCE OF LIEGE,
BELGIUM
Joël Pincemail (1,2), F. Degrune (2), S. Vanbelle (3), S. Voussure (4), JP.
Cheramy–Bien (1,2), A. Albert (3) and JO. Defraigne (1,2)
1: Dept of Cardiovascular Surgery, University of Liège, CHU Sart Tilman, B- 4000 Liège
2: Research Center for Experimental Surgery (CREDEC); University of Liège, CHU Sart
Tilman, B- 4000 Liège
3: Dept of Medical Informatics and Biostatistics, University of Liège, CHU Sart Tilman,
B-4000 Liège
4: Dept of Dietetics, University of Liège, CHU Sart Tilman, B-4000 Liège
* Financially and kindly supported by the Health Service of Province of Liège
Background:
The regular intake of fruit and vegetable (5 servings per day) known for their high
content in antioxidant is thought to be associated with a lower incidence in the
development of cardiovascular diseases and cancer. In the province of Liège, Belgium,
we performed a large study for evaluating the intake of such nutrients and their impact
on plasma antioxidant concentrations that are vitamin C and b – carotene.
Methods:
A total of 868 eligible healthy volunteers (339 men and 529 women aged 40 – 60 years)
were recruited among the patients of 50 general practioners participating to the ELAN
study (Etude Liégeoise sur les ANtioxydants). This study was conducted from March
through July 2006 in the Province of Liège, Belgium. A home – made food frequency to
assess fruit and vegetable intake during the month preceding the visit to their physician’s
office was completed by all participants. Individual vitamin C and b – carotene intake
was calculated at the Department of Dietetics according to German database (Souci,
Fachmann, Kraut, 2000). The day of the visit, a blood sample was drawn for the
determination of vitamin C and b –carotene according to the good laboratory practice.
Results:
Intake of fruit.
Among women the following pattern was observed: none: 11.53%, 1 and sometimes 2
servings per day: 57.66%; 2 to 3 servings per day: 23.25%; > 3 servings per day: 7.56%.
For men, a significant increase (p < 0.0001) was noted in the first group: 21.83% as well
as a significant decrease (p < 0.0001) in the third group: 14.75%. In both groups,
smoking habits leaded to a less intake of fruit (p < 0.0001) when compared to non –
smokers: none: 24.43 vs 12.56%; 2 to 3 servings per day: 12.56 vs 22.95%; > 3 servings
per day: 4.07 vs 9.15%. During all the time of the study, the 5 fruits the most frequently
consumed by both men and women were as follows: apple (75.25%), banana (56.45%),
orange (43.9%), peer (men: 25.5%; women: 19.1%, p < 0.0001) and kiwi (men: 12.6 %;
women: 17.1%). On May, the intake of strawberry (a Belgian speciality from Wepion)
and grape respectively reached 23.35% and 17.8%. Except for mandarin (12%), the
intake of all other fruits was largely below 5%.
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PONCIN Sylvie : presenting author – e-mail : sylvie.poncin@uclouvain.be

OXIDATIVE STRESS IN THE THYROID GLAND: FROM HARMLESSNESS TO
HAZARD DEPENDING ON THE IODINE CONTENT
Syvlie Poncin (1), Anne-Catherine Gérard (1), Marie Boucquey (1), Maximin
Senou (1), Pedro Buc-Calderon (2), Bernard Knoops (3), Benoît Lengelé (1),
Marie-Christine Many (1) and Ides M. Colin (1)
1: Unité de Morphologie Expérimentale, Université catholique de Louvain, Brussels
2: Unité de Pharmacocinétique, Métabolisme, Nutrition et Toxicologie, Université
catholique de Louvain, Brussels
3: Unité de Biologie Animale, Université catholique de Louvain, Louvain-La-Neuve
In basal conditions, thyroid epithelial cells produce moderate amounts of reactive oxygen
species (ROS) that are physiologically required for thyroid hormone synthesis. They are
not necessarily toxic because they are continuously detoxified either in the process of
hormone synthesis or by endogenous antioxidant systems. Nevertheless, when they are
too much produced, they may become toxic. Hence, they have been associated with
large cellular destruction and inflammation in various models of iodine-induced thyroid
involution (1;2). While the link between oxidative stress and inflammation has been
clearly established in iodine-induced involuting glands, this seems not to be the case in
goitrous glands.
This study investigates the link between oxidative stress and goiter development, and
how antioxidant systems are exactly regulated in the thyroid during goiter formation and
involution. Since 15 deoxy-?12,14-prostaglandin J2 (15dPGJ2) is a known endogenous
ligand of PPAR? with anti-inflammatory properties, their effects on oxidative stress and
inflammation in involuting glands are also investigated.
Using a rat model of goiter formation and iodine-induced involution, we found that
compared to control thyroids, the oxidative stress, assessed by the detection of 4hydroxynonenal (4-HNE), was strongly enhanced both in hyperplastic and involuting
glands. The level of antioxidant defences (glutathione peroxidases and peroxiredoxins)
was also up-regulated in both groups, although somewhat less in the latter. Of note,
increased oxidative stress came along with an inflammatory reaction, but only in
involuting glands suggesting that although antioxidant systems can adequately buffer
heavy load of ROS in goiter, it is not necessarily the case in involuting glands. 15dPGJ2
strongly reduced both 4-HNE staining and the inflammatory reaction indicating that it can
block iodine-induced cytotoxicity. When experiments were carried out with the PPAR?
antagonist, bisphenol A diglycidyl ether (BADGE), 15dPGJ2-induced effects remained
unchanged suggesting that these effects were not mediated by PPAR?.
In conclusion, thyroid epithelial cells are well adapted to endogenously produced ROS in
basal and goitrous conditions. In iodine-induced goiter involution, the increased oxidative
stress is accompanied by inflammation that can be blocked by 15dPGJ2 through
PPARg-independent protective effects.
1. Denef JF, Many MC, van den Hove MF 1996 Iodine-induced thyroid inhibition and cell
necrosis: two consequences of the same free-radical mediated mechanism? Mol Cell
Endocrinol 121:101-103
2. Mutaku JF, Poma JF, Many MC, Denef JF, van den Hove MF 2002 Cell necrosis and
apoptosis are differentially regulated during goitre development and iodine-induced
involution. J Endocrinol 172:375-386
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ROCKS Natacha : presenting author – e-mail : nat.rocks@ulg.ac.be

EXPRESSION OF A DISINTEGRIN AND METALLOPROTEASE WITH
THROMBOSPONDIN MOTIFS (ADAMTS) ENZYMES MODULATES
BRONCHIAL CANCER DEVELOPMENT.
N. Rocks (1), G. Paulissen (1), F. Quesada Calvo (1), C. Gilles (1), M. Polette
(2), M.M. Gueders (1), P. Birembaut (2), JM. Foidart (1), D. Cataldo (1) and.A
Noel (1)
1: Laboratory of Tumours and Developmental Biology, Center for integrative
genoproteomics (CBIG), University of Liege, Liege, Liege
2: INSERM U514, Hopital Maison Blanche, Reims, France
Lung cancer is one of the most common causes of cancer death in United States and
Europe. Numerous studies have suggested an important role in cancer progression for
matrix metalloproteinases (MMPs) and some new data indicate that proteases of the
adamalysins family (ADAM and ADAMTS) could also take part to cancer development.
In a previous study, we identified ADAMTS-1 as being downregulated in human lung
tumours when compared to non-diseased tissue. The aim of the present work was to
investigate the role of ADAMTS-1 in cancer development in vivo.
Methods: To investigate the exact role of ADAMTS-1 in cancer development and
progression, bronchial epithelial cells (BZR) were transfected with a pcDNA3.1 vector
containing the full-length ADAMTS-1 or with the corresponding empty vector.
Results: ADAMTS-1 transfected cells and control cells were subcutaneously injected into
nude mice. Tumours derived from ADAMTS-1 transfected cells had a larger size as
compared to tumours derived from control cells. A Proliferating Cell Nuclear Antigen
(PCNA)-staining revealed a higher score of proliferating cells in tumours derived from
ADAMTS-1 overexpressing cell populations. Moreover, histochemical analysis of
tumours showed in ADAMTS-1 expressing tumours the presence of stromal structures
composed of collagens (saffron positively stained) and myofibroblasts (alpha-smooth
muscle actin-positive). In order to investigate the chemoattractive potential of ADAMTS1 on fibroblasts, Boyden Chamber assays were performed with conditioned media
derived from ADAMTS-1 or control transfected cell populations. Conditioned media
derived from ADAMTS-1 overexpressing cells displayed a higher attraction potential on
fibroblasts than control media. Finally, a GeneArray performed on tumour tissues
identified MMP-13 and CXCR4 as being overexpressed in tumours derived from
ADAMTS-1 overexpressing cells.
Conclusion: We show that BZR cells transfected with full-length ADAMTS-1 produce
larger tumours infiltrated by myofibroblasts, suggesting that tumour-stroma interactions
might influence tumour cell proliferation. ADAMTS-1, which has a chemoattraction
potential, might be responsible, either directly or indirectly, for the presence of
myofibroblasts in tumours. CXCR4 and MMP-13 can also be responsible of higher
tumour volumes observed for ADAMTS-1 overexpressing cells.
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ROMANUS P. : presenting author – e-mail : romanus@bani.ucl.ac.be

DO PEROXIREDOXINS REDUCE THE VULNERABILITY OF INSULINSECRETING CELLS TO CYTOKINES?
P. Romanus (1), T. Bouckenooghe (1), B. Vandewalle (2), C. Remacle (1), B.
Knoops (1), B. Reusens (1)
1: Institut of Life Sciences, Université Catholique de Louvain, Louvain-la-Neuve
2: U859, Faculté de Médecine Henri Warembourg, Lille, France
Background and Aims: The autoimmune destruction of the insulin-producing beta-cells in
Type 1 Diabetes (T1D) is mediated in part by cytokines (IL-1beta, IFN-gamma, TNFalpha) which are cytotoxic to beta-cells via the production of peroxynitrite (ONOO-). Both
rodent and human islets are highly sensitive to ONOO- because of their low antioxidant
enzymes expression. For this reason, there is a considerable interest in a newly
discovered peroxidase family composed of six members, the peroxiredoxins (1-6).
Moreover, the human Prdx5 which possesses a ONOO- reductase activity and a
mitochondrial localisation could play a major protective role against this toxic
nitrooxidant. Our goal was to investigate the regulation of the Prdx1, 2, 3, 5 and their
cytoprotective function in beta-cells exposed to cytokines.
Materials and Methods: Female rat islets, INS-1E and three human islets preparations
were exposed during 8h, 24h and 48h to cytokines in usual dosage for rat or human (IL1beta, IFN-gamma, TNF-alpha). Expression of Prdx1,2,3,5, and MnSOD were
investigated by Western blot analysis and by real-time RT-PCR. To further examine the
role of Prdx5, we established transitory transfected INS-1E cells to induce
overexpression of Prdx5, which was verified by Western blotting and
immunohistochemistry. The viability of INS-1E cells treated by cytokines was determined
by a MTT assay.
Results: In rat islets treated by cytokines, the Prdx5 mRNA expression was 4 times
overexpressed (p<0.01) after 24h treatment while mRNA levels of the Prdx1,2 and 3
were not modified. Such treated islets featured an increase in MnSOD expression at the
mRNA level with a peak point at 8h. Surprisingly, Prdx5 which was overexpressed at the
mRNA level after 24h treatment was the only Prdx significantly underexpressed by 80%
(p<0.05) at the protein level. As for MnSOD mRNA, in human islets preparation, Prdx5
but not the Prdx3, was overexpressed after 24h cytokines treatment. The protein level of
Prdx5 in human islets did not seem to be modified during the time course study contrary
to MnSOD which was overexpressed. In transfected INS-1E cells, an enhanced amount
of mitochondrial Prdx5 reduced the cytoxicity by 20% (p<0.05), after 48h cytokines
incubation.
Conclusion: Prdx5 overexpression conferred a protection against cytokines to the INS1E cells. Surprisingly, in rat islets our data established for Prdx5 only, an obvious
discrepancy between mRNA level which was markedly increased and protein level that
was reduced. Interestingly, this discrepancy was also observed in human islets. Further
investigations are therefore necessary to identify an hypothetical post-transcriptional
mechanism or to find more evidence for proteasome involvement. Consequently, we
propose that modulation of Prdx5 expression by cytokines would be in part implicated in
the susceptibility of islets to ONOO--induced beta-cells death.
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ROMMELAERE Guillaume : presenting author – e-mail : guillaume.rommelare@fundp.ac.be

STAUROSPORINE-INDUCED APOPTOSIS IN CYBRID CELL LINES
HARBORING THE A8344 MUTATION IN THE mTDNA
Guillaume Rommelaere, Mercy Ludovic, Houbion Andrée, Raes Martine, Arnould
Thierry, Renard Patricia
Unité de Recherche en Biologie et Biologie Cellulaire, University of Namur
The A8344G mutation in the mtDNA is responsible for the MERRF (Myoclonic Epilepsy
with Ragged-Red Fibers) syndrome, a neurodegenrative disease characterized by
myoclonus, epilepsy, ataxia,… Several studies have shown that the apoptotic process
can be initiated in patients muscle cells harboring the A8344G mutation. However, the
mechanisms underlying this apoptotic activation have not yet been discovered and are
difficult to study in vivo.
In this study, we show, through caspase-3 activation and DNA fragmentation
measurements, that a cybrid cell line derived from osteosarcoma cells and harbouring
the A8344G mutation (Mutated cybrids) is more sensitive to staurosporine (STS)induced apoptosis than the wild type conterpart (Wild Type cybrids). To unravel the
underlying mechanisms responsible for this differential sensitivity, we investigated
several apoptosis actors. It turns out that a low mitochondrial membrane potential, a high
ROS level, a high intracellular calcium concentration, together with differential
expression and localisation of Bcl-2 family members could contribute to hypersensitivity
of mutated cybrids to STS-induced apoptosis, which involves caspase-dependent and –
independent processes such as calpains or cathepsins activation.
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SMEETS Aude : presenting author – e-mail : smeets@chim.ucl.ac.be

CRYSTAL STRUCTURE OF C45S MUTANT OF ARENICOLA MARINA
PEROXIREDOXIN 6
A. Smeets (1), B. Knoops (2), and J.P. Declercq (1)
1: Unit of Structural Chemistry (CSTR), UCL, 1 place L. Pasteur, B-1348 Louvain-laNeuve
2: Laboratory of Cell Biology, UCL, 5 place Croix du Sud, B-1348 Louvain-La-Neuve
Arenicola Marina Peroxiredoxin 6 is a member of an ubiquitous family of peroxidases
widely distributed among prokaryotes and eukaryotes. Peroxiredoxins (Prxs) are divided
into three classes : typical 2-Cys Prxs; atypical 2-Cys Prxs; and 1-Cys prxs. All Prxs
have the same basic catalytic mechanism, in which an active site cysteine (the
peroxidatic cysteine) is oxidized to a sulfenic acid by the peroxide substrate. The
recycling mechanism of sulfenic acid back to a thiol is different in the three classes [1].
Here, we report the crystal structure of the C45S mutant of the homologue of human
peroxiredoxin 6 in the marine worm Arenicola Marina.
This annelid lives in intertidal flats with considerable amount of sulphide [2].
The human peroxiredoxin 6 belongs to the 1-Cys subgroup. The subgroup of the
Arenicola Marina peroxiredoxin 6 is unknown at this time.
The protein was crystallized under reductive conditions.
Two crystal forms of the protein were obtained, a centered monoclinic one (at 1.6 Å
resolution) and a primitive orthorhombic one (at 2.4 Å resolution).
Both were solved by molecular replacement (PHASER).
The protein contains two domains: a thioredoxin fold [3] and a C-terminal domain.
In both crystal forms, dimers are formed by involving the C-terminal domains of each
monomer. The thioredoxin folds of monomers are associated in the dimer to form a large
b sheet.
The crystal structure of this new peroxiredoxin will be compare with structures of other
peroxiredoxins.
1. Wood Zachary A., Scröder Ewald, Harris Robin J. and Pool Leslie B. (2003).
Structure, mechanism and regulation of peroxiredoxins. Trends in Biochemical Sciences
28, 32-40
2. Völkel Suzanne and Grieshaber Manfred K. (1996). Sulphide Oxidation and Oxidative
Phosphorylation In the Mitochondria Of The Lugworm Arenicola Marina. The Journal of
experimental Biology 200, 83-92
3. Martin Jennifer L. (1995). Thioredoxin - a fold for all reasons. Structure 3, 245-250
Keywords: Arenicola Marina, peroxiredoxins, crystal structure
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SOHET Florence : presenting author – e-mail : nathalie.delzenne@uclouvain.be

DEVELOPMENT OF DIABETES AND OBESITY BY HIGH-FAT FEEDING CAN
BE ASSOCIATED WITH OXIDATIVE STRESS BUT NOT WITH LIPID
PEROXIDATION
Florence M. Sohet (1), Audrey M. Neyrinck (1), Evelyne M. Dewulf(1), Laurence
Portois (2), Yvon A. Carpentier (2), Patrice D. Cani (1) and Nathalie M. Delzenne
(1)
1: Unit of Pharmacokinetics, Metabolism, Nutrition and Toxicology, Université catholique
de Louvain, Brussels
2: Laboratory of experimental surgery, Université Libre de Bruxelles, Brussels
Background:
Diabetes and obesity are two metabolic disorders induced by high fat (HF) feeding. The
mechanism by which glucose metabolism is impaired following a HF diet, is not
completely identified. It could be related to inflammation, lipotoxicity and oxidative stress.
In the adipose tissue, metabolic and oxidative stress may modulate the release of fatty
acids and adipokines, which in their turn may influence lipid and glucose homeostasis in
the liver tissue and in the muscles. Lipid peroxides have been proposed as key
mediators of intracellular metabolic response (Schrauwen, Proc. Nutr. Soc., 2007) Aim
of the study
To analyse if the development of obesity and glucose tolerance induced by high-fat
feeding can be associated with oxidative stress and lipid peroxidation.
Methods:
C57bl6/j mice were fed a control (3% fat in calorie) or a high-fat diet (HF) (72% fat in
calorie) for 4 weeks. The HF diet mainly contained saturated fatty acids. Oral glucose
tolerance test was performed after 3 weeks of treatment. Thiobarbituric acid reactive
substances (TBARS) were analysed in liver, adipose tissues and muscle. NADPH
oxidase and inducible NO synthase mRNA were assessed by RT-PCRq. Vitamin E
content was measured by HPLC-Gilson fluo and fatty acid pattern was assessed by GC.
Results:
HF diet increased body weight and fat mass development. It also impaired glycemia and
insulinemia (increased fasted glycemia and insulinemia and impaired glucose tolerance
during an oral glucose tolerance test). It also promoted the expression of NADPH
oxidase in the liver but it decreased TBARS contents in the liver and adipose tissues
(visceral, epididymal and subcutaneous) in HF fed mice versus controls. The fatty acid
pattern in adipose tissue remained mainly constant, except a higher level of monounsaturated fatty acid in high-fat fed mice versus controls, while vitamin E content was
higher in the diet(10x), the liver(5x) and adipose tissue(1,5x).
Conclusion:
We show that high-fat fed mice develop diabetes and obesity. In addition to those
metabolic disorders, the increased expression of NADPH oxidase in the liver could
reflect a higher oxygen reactive species production. However, TBARS contents -a
marker of lipid peroxidation- paradoxically decreased in the liver and adipose tissues of
high-fat fed mice. This phenomenon could result from a protection against lipid
peroxidation due to a high intake of vitamin E through the HF diet. Lipid peroxidation in
key organs is thus not necessarily related to the development of metabolic disorders
associated with diabetes and obesity.
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SONVEAUX Pierre : presenting author – e-mail : pierre.sonveaux@mint.ucl.ac.be

INTRINSIC AND IRRADIATION-INDUCED TUMOR SELECTIVITY OF
LIPOSOME-BASED GENE THERAPY TARGETING Akt ACTIVATION
Pierre Sonveaux, Philippe Martinive, and Olivier Feron
Unit of Pharmacology & Therapeutics, University of Louvain (UCL) Medical School, B1200 Brussels
The vascular network is a highly accessible target for tumor therapy. However, as for
any cancer treatment, the primary goal is to deliver sufficient amounts of drug to the
targeted tissue while minimizing damage to healthy organs. Cationic lipids have been
identified as tumor-selective delivery systems, but lipid uptake by the liver restricts their
potential as shuttles to selectively target the tumor endothelium. In the present study, we
conceived that additional selectivity could be found in the nature of the delivered gene
and upon combination with radiotherapy. We have indeed documented that ionizing
radiations promote NO-mediated vasodilation, which could enhance lipid delivery to
tumors. We chose to target the prosurvival PI3K/Akt pathway, thought to be activated by
ionizing radiations, with a dominant-negative Akt construct.
We first used cultured endothelial cells and isolated tumor microvessels to demonstrate
that low dose irradiation led to the phosphorylative activation of both Akt and eNOS.
Concomitant delivery of a PI3K inhibitor further indicated that Akt activation largely
accounted for irradiation-induced NO and cGMP production. Using a reporter-encoding
plasmid, we then showed that irradiation dramatically enhanced the in vivo expression of
the tagged protein in the tumor endothelium. eNOS KO mice also allowed us to
document the key role of NO and NO-mediated tumor reperfusion in this process. We
then combined local irradiation to the liposome-dominant-negative Akt-DNA complex
administration. In two different protocols associating gene therapy with either a single 6
Gy dose or a 5 x 2 Gy fractionated regimen of X-rays, we consistently observed
synergistic effects of the combinatory treatment. In fact, transgene injection alone did not
reveal any tumor response, and the tumor growth delay after irradiation represented less
than 50% of the gain obtained when combining both approaches (n=8, P<0.01), these
findings were obtained in two mouse tumor models.
In conclusion, the combination of low-dose radiotherapy and liposome-cargoed
dominant-negative Akt gene therapy appears particularly well suited to selectively target
the tumor vasculature. Our study also suggests that ionizing radiations used as a
pretreatment could sensitize tumors to circulating anticancer drugs in general.
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TACHENY Aurelie : presenting author – e-mail : aurelie.tacheny@fundp.ac.be

DEVELOPMENT OF A NEW METHOD FOR IDENTIFYING PROTEINS
INTERACTING WITH A DNA REGULATING SEQUENCE
A. Tacheny, M. Dieu, T. Arnould, M. Raes and P. Renard
URBC, FUNDP, 61 rue de Bruxelles, B-5000, Namur
Transcription factors are targets of intense researches to better understand how cells
regulate their gene expression. Nonetheless and until now, all existing assays
investigating the binding of transcription factors to a DNA sequence require pre-existing
knowledge about proteins supposed to bind the sequence of interest. The aim of this
present research is to develop a new nonbiased method for identifying transcription
factors and associated proteins interacting with DNA regulating sequences. For this
purpose, a double-stranded oligonucleotide (produced by PCR) was reversibly
immobilised on magnetic beads. This probe is then incubated in the presence of 1 mg
nuclear protein extracts and washed to reduce unspecifically bound proteins. Finally, the
proteins-DNA complexes are separated from the solid support and after tryptic digestion,
identification of trapped proteins is performed by mass spectrometry (nanoLC-MS/MS),
MS/MS spectra being analysed with MASCOT. As a proof of concept, this new method
was applied to a 235bp promoter sequence of the Human Immunodeficiency Virus long
terminal repeat (LTR-HIV1) containing among others two consensus binding sites for the
transcription factor NFkappaB. The use of nuclear extracts from IL-1-stimulated Hela
cells allowed us, after peptide sequencing, to identify several peptides of NFkappaB
(p65 and p50). By contrast, those peptides are not detected when using an
oligonucleotide mutated for the two NFkappaB consensus binding sites. Most of the
other identified proteins are associated with a nuclear function (heterogeneous nuclear
ribonucleoproteins, poly(RC)-binding proteins,...). Although the sensitivity of this method
must still be improved, these promising results suggest that this new method could be
used to unravel proteins involved in transcriptional regulation of a particular gene.
We thank C. Van Lint (Laboratory for Molecular Virology, ULB) for providing plasmid
constructs containing wild-type and mutated HIV-1 LTR and for enriching discussions.
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THEYS Nicolas : presenting author – e-mail : theys@bani.ucl.ac.be

EVOLUTION WITH AGE OF ANTIOXYDANT CAPACITY IN RAT
PANCREATIC ISLETS. EARLY PROGRAMMING BY MATERNAL DIET
Nicolas Theys, Bernard Knoops, Brigitte Reusens and C. Remacle
Université Catholique de Louvain, Institut des Sciences de la Vie, B.-Louvain-la-Neuve
Background and Aims: In Type 1 as well as in Type 2 diabetes, ß-cell function is
progressively disturbed through a complex process during which the cells are exposed
to reactive oxygen species (ROS). An increase in ROS production may be a harsh
challenge since the level of antioxidant enzymes activities is low in pancreatic islets. We
have shown that the vulnerability of the foetal and adult ß-cells against ROS can be
influenced by the nutritional status of the mother during gestation and lactation. Indeed,
islets from foetal and adult progeny of dams fed a low protein diet present a higher rate
of apoptosis after cytokines or ROS attacks. In this context, our first aim was to study the
evolution of antioxidant capacity during post-natal development. Our second aim was to
investigate whether maternal low protein diet may programme the antioxidant activity in
islets and liver of the progeny.
Materials and Methods: Wistar rats were fed a control diet containing 20% protein (C
group) or an isocaloric low protein diet (LP) containing 8% protein during gestation only
(LPR group) or until weaning (LPT group). Thereafter, offspring received the control diet.
The antioxidant capacity was studied at 5 days, 28 days, 6 weeks, and 3 months in male
rats.
Results: In C group, superoxide dismutase (SOD) and catalase (CAT) activities were
much lower in islets than in liver at each age. In the liver, SOD activity increased
significantly at 6 weeks (p<0.05) compared to younger ages and remained stable
thereafter. In contrast, islets showed a higher SOD activity at 5 days (p<0.05) compared
to later ages. In the liver, CAT activity was significantly decreased by 50% at 28 days
(p<0.01), 6 weeks (p<0.05) and 3 months (p<0.05) compared to 5 days whereas in
islets, no significant change was observed with age and this activity was as low as 2% of
that in the liver. Plasma lipid hydroperoxide levels were decreased in 3 month-old LPT
offspring (p<0.05) whereas the total peroxyl-radical trapping potential tended to be
lower. In liver, SOD activity was reduced at 5 days in LPR offspring (p<0.05) compared
to C offspring. At 28 days, this difference was no more observed, and at 3 months, LPT
animals showed an increased SOD activity compared to C and LPR rats (p<0.01). In
islets, SOD activity was lower at 5 days in LPR offspring (p<0.001) compared to C islets
but not in LPT progeny. At 3 months, SOD activity in islets from C and LPR animals was
similar, whereas it was significantly increased in LPT rats (p<0.01). In comparison to
controls, CAT activity was significantly higher in liver (p<0.05) of LPR and LPT offspring
already from 28 days. In islets, CAT activity was so low for many samples that it couldn’t
be detected, particularly in LPT islets.
Conclusion: In C offspring, at all ages studied, antioxidant enzyme activities in islets
were much lower than those in liver. Thus, already at birth, the endocrine pancreas
seems to be particularly vulnerable to oxidative stress. Maternal LP diet modulated the
activity of liver and islets antioxidant enzymes. In islets as well as in liver, SOD activity
was higher in adult LPT animals and could correspond to a compensatory effect due to
early malnutrition. In contrast, CAT activity completely collapsed in islets of LPT
offspring. The modulation of antioxidant activities can not explain the increased
apoptosis rate observed previously in LP islets but could program antioxidant capacity in
ways unfavourable for the future of the progeny.
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THIRION Jacqueline : presenting author – e-mail : jacqueline.thirion@fundp.ac.be

LYSOSOMES AND CELL DEATH MEDIATED BY APOPTOGENIC AGENTS
Jacqueline Thirion, Robert Wattiaux, Simone Wattiaux-De Coninck and Michel
Jadot
Laboratoire de Chimie Physiologique, URPhiM, Facultés Universitaires Notre-Dame de
la Paix, 61 rue de Bruxelles, 5000, Namur
A number of studies, mostly performed ex vivo, suggest that lysosomes are involved in
apoptosis as a result of a release of their cathepsins into the cytosol (for a review, see
1). These enzymes could then contribute to the permeabilization of the outer
mitochondrial membrane, they could also activate effector caspases. In a recent paper
(2), we have shown that a damage of lysosomes takes place in mouse liver after
injection of antiFas antibody (aFas), an agonist of the cell surface death receptor Fas
and in Jurkat cells after adding aFas to the culture medium. Lysosome leakage is
characterized by an increase of the proportion of several lysosomal hydrolases
recovered in homogenate supernatants, indicating a disruption of lysosomes inside the
cells or a fragilization of their membrane making it more susceptible to homogenization
procedures. Lysosome leakage is observed later than the initiation of apoptosis
identified by caspase-3 activation and the permeation of mitochondrial outer membrane.
In Jurkat cells, lysosome fragilization coincides with the appearance in the culture
medium of cytosolic enzymes. It has been proposed that lysosome fragilization caused
by aFas treatment, results from a necrotic process that occurs later than the apoptotic
one (2).
In the work presented here, we have extended our observations by following the time
course of apoptosis development, of the fragilization of lysosomes and of the cytosolic
enzyme release outside the cell, in vivo after injection of aFas and TNF alpha and ex
vivo, after treatment of Jurkat cells and of J 774 cells with staurosporine. Our results
show: 1) that the three apoptogenic compounds cause a lysosome leakage that takes
place later than the initiation of apoptosis, 2) that the time course of lysosome leakage is
similar to the time course of cytosolic enzyme release into the blood or into the culture
medium, an indicator of cytolysis. They support our hypothesis (2) that the lysosome
fragilization caused by apoptogenic agents results from a necrotic process that occurs
later than the onset of apoptosis.
References.
1: Guiciardi, M.E. , Leist, M. and Gores, G. J. (2004) Oncogene, 23, 2881-2890.
2: Wattiaux, R., Wattiaux-De Coninck, S.,Thirion, J., Gasingirwa, M. C. and Jadot, M.
(2007) Biochem. J., 403, 89-95.
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VAN BENEDEN Katrien : presenting author – e-mail : katrien.van.beneden@vub.ac.be

CRBP-I IN THE RENAL TUBULOINTERSTITIAL COMPARTMENT OF
HEALTHY RATS AND RATS WITH RENAL FIBROSIS.
Katrien Van Beneden (1), Caroline Geers (2), Marina Pauwels (1), Alexis
Desmoulière (3), Leo A. van Grunsven (4), Dierik Verbeelen (5), Albert Geerts (4)
and Christiane Van den Branden (1)
1: Department of Human Anatomy, Vrije Universiteit Brussel, Brussels
2: Department of Pathology, Universitair Ziekenhuis Brussel, Brussels
3: Faculty of Pharmacy, Université de Limoges, Limoges, France
4: Department of Cell Biology, Vrije Universiteit Brussel, Brussels
5: Department of Nephrology, Universitair Ziekenhuis Brussel, Brussels
Cellular retinol binding protein-I (CRBP-I), a member of the intracellular lipid binding
protein (iLBP) superfamily, is a specific marker of quiescent stellate cells in healthy
human liver. In diseased fibrotic/cirrhotic liver, stellate cells remain CRBP-I positive, in
addition, portal and septal myofibroblasts acquire CRBP-I expression (1). Here we
investigate the distribution of CRBP-I in the renal cortex of healthy rats and rats with
renal fibrosis. To induce chronic renal failure with glomerulosclerosis and
tubulointerstitial fibrosis we used the adriamycin model of nephropathy. Kidneys of
healthy and adriamycin-treated rats were studied by immunohistochemistry, using
antibodies against CRBP-I, desmin and vimentin. Double stainings were done with
immunofluorescence to identify the cell type expressing CRBP-I in the renal interstitium.
The tubulointerstitial compartment of healthy and adriamycin-induced fibrotic rat kidney
was isolated and Western blotting was performed to semi-quantify the expression levels
of vimentin, desmin, alpha-smooth muscle actin and CRBP-I. In normal rat kidney, the
convoluted proximal tubular epithelial cells express CRBP-I, no CRBP-I expression is
found in the interstitium, nor in the glomeruli (2,3). In adriamycin-induced fibrotic rat
kidney, CRBP-I expression diminishes in the convoluted proximal tubular epithelial cells,
whereas a distinct subpopulation of peritubular myofibroblasts in the renal interstitium
(70% ± 3%) acquires CRBP-I expression, co-expressing desmin.
We conclude that in the tubulointerstitial compartment of adriamycin-induced fibrotic rat
kidney, CRBP-I is expressed in a different pattern than in healthy rat kidney. As the
convoluted proximal tubular epithelial cells dedifferentiate during fibrosis, CRBP-I
expression decreases and de novo expression of CRBP-I is found in activated
myofibroblast-like cells in the renal interstitium of adriamycin-treated rats, indicating a
similar CRBP-I expression as in fibrotic or cirrhotic liver (1). Therefore, CRBP-I can be
considered as a good marker for renal interstitial fibrosis, interestingly, CRBP-I
expression is present in a distinct subpopulation of myofibroblastic cells.
1. Lepreux S, Bioulac-Sage P, Gabbiani G et al. (2004) J Hepatol, 40, 774-780.
2. Eriksson U, Das K, Busch C et al. (1984) J Biol Chem, 10, 13464-13470.
3. Kato M, Kato K, Goodman DS (1984) J Cell Biol, 98, 1696-1704.
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VAN BREUSEGEM Frank : presenting author – e-mail : frank.vanbreusegem@psb.ugent.be

SILENCING OF POLY(ADP-RIBOSE) POLYMERASE IN PLANTS ALTERS
ABIOTIC STRESS SIGNAL TRANSDUCTION
Vanderauwera S (1), De Block M (2), Van de Steene N (2), van de Cotte B (1),
Metzlaff M (2), Van Breusegem F (1)
1: Dept. of Plant Systems Biology, VIB, Technologiepark 927, B-9052 Ghent & Dept. of
Molecular Genetics, UGent, B-9052 Ghent
2: Bayer Bioscience NV Technologiepark 38, 9052 Ghent
Transgenic plants with reduced poly(ADP-ribose) polymerase (PARP) levels have
broad-spectrum stress-resistant phenotypes. Both Arabidopsis thaliana and oilseed rape
(Brassica napus) lines overexpressing RNA interference-PARP constructs were more
resistant to various abiotic stress treatments in laboratory and greenhouse experiments
without negative effects on growth, development, and seed production. This
outperforming stress tolerance was initially attributed solely to a maintained energy
homeostasis due to reduced NAD(+) consumption. We show that in PARP2-deficient
Arabidopsis plants, the observed abiotic stress resistance can also be explained by
alterations in abscisic acid levels that facilitate the induction of a wide set of defenserelated genes.
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VAN DEN BOSSCHE Jan : presenting author – e-mail : jvdbossc@vub.ac.be

E-CADHERIN AS A NOVEL MARKER FOR ALTERNATIVELY ACTIVATED
(M2) MACROPHAGES
Jan Van den Bossche (1), Geert Berx (2), Jolanda van Hengel (2), Kiavash
Movahedi (1), Gholamreza Hassanzadeh Ghassabeh (1), Rafael Van den Bergh
(1), Lea Brys (1), Geert Raes (1), Patrick De Baetselier (1) and Jo A. Van
Ginderachter (1)
1: Laboratory of Cellular and Molecular Immunology, Department of Molecular and
Cellular Interactions, VIB, Vrije Universiteit Brussel, Brussels
2: Department for Molecular Biomedical Research, VIB, Ghent University, Ghent
Background: The polyvalence of macrophages is at least partly dependent on their
ability to adopt diverse activation states in response to different stimuli, leading to the
formation of pro-inflammatory classically activated (M1) macrophages in a Type I
cytokine environment (IFN-gamma, TNF) and anti-inflammatory alternatively activated
(M2) macrophages in the presence of Type II cytokines (IL-4, IL-13, IL-10, TGF-beta).
Despite their impact on the outcome of various diseases, M2 remained poorly
characterized. Previous studies from our lab established a consensus gene signature for
different in vivo-induced M2, including E-cadherin (Cdh1) as a new M2-specific marker.
Results: IL-4 and IL-13 rapidly and significantly induce E-cadherin mRNA in mouse
primary macrophages. Cdh1 induction in macrophages is strictly dependent on the
presence of the IL-4Ralpha chain and the associated JAK/STAT signaling and is
inhibited when de novo protein synthesis is blocked. Of interest, while IL 10 or TGF-beta
do not alter the basal macrophage Cdh1 expression, both cytokines synergize with IL-4
for E-cadherin up-regulation. In contrast, M1-stimuli counteract the IL-4 effects.
Interestingly, the same trends are also observed in human macrophages: Cdh1 gene
expression is induced by IL-4 and TGF-beta, whereas M1-modulators inhibit Cdh1
expression. Importantly, regulation of E-cadherin mRNA directly correlates with the
presence of E-cadherin protein at the cell surface as confirmed by flow cytometry and
fluorescence microscopy. Although the mRNA levels of the E-cadherin-binding catenins
are not influenced by M2-polarizing effectors, the protein level of beta-ctn, and to some
extent p120-ctn, correlates with E-cadherin expression levels, suggesting interaction of
these molecules and their involvement in M2/M2 interactions. Evidence for the in vivo
regulation of the E-cadherin/catenin complex in macrophages comes from findings that
Taenia crassiceps metacestodes induce the plasma membrane expression of Ecadherin, and stabilize beta-ctn and p120-ctn in peritoneal macrophages from w.t. but
not IL-4 or IL 4Ralpha deficient mice. Overall, these data provide a first insight in the
regulation of E-cadherin/catenin expression in in vitro and in vivo-elicited macrophages.
Perspectives: To investigate the role of E-cadherin in macrophages, we recently
generated a range of E-cadherin over-expressing Raw264.7 clones. Currently we are
investigating the effect of enhanced macrophage E-cadherin expression on different
intracellular signaling events (e.g. NF-kappaB activation,…) and on the interaction of
macrophages with other cell types (epithelial cells, Treg, NK cells). To evaluate the
importance of macrophage E-cadherin in vivo, macrophage-specific E-cadherin KO mice
(LysM cre/cre x Cdh1 lox/lox) are being bred at present.
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VAN DER EECKEN Valérie : presenting author – e-mail : vandereecken@bani.ucl.ac.be

INTERSPECIFIC VARIABILITY OF PEROXIREDOXIN 5 MITOCHONDRIAL
TARGETING SEQUENCE
Valérie Van der Eecken (1), Paul Vanveldhoven (2) and Bernard Knoops (1)
1: Laboratoire de biologie cellulaire et moleculaire, UCL, B-1348 Louvain-la-Neuve
2: Departement Moleculaire Celbiologie, Afdeling Farmacologie, Campus Gasthuisberg
O & N1, K.U.Leuven, B-3000 Leuven
Peroxiredoxin 5 (PRDX5) is a mammalian thioredoxin peroxidase involved in antioxidant
protective mechanisms. It may be targeted to the cytosol, the mitochondria, the
peroxisomes and in a lesser extend, to the nucleus. In human, the mitochondrial
localization results of the presence of a N-terminal presequence. The present study
highlights a remarkable feature of PRDX5, as it displays a variable intracellular targeting
within the mammalian phyla. Indeed, we demonstrate the absence of mitochondrial
targeting of PRDX5 in Canis familiaris (dog) and Sus scrofa (pig) by immunolocalization
on MDCK (dog) and LLC-PK10 (pig) cell lines. Using subcellular fractionation of pig liver,
we show that PRDX5 is localized to the cytosol and the peroxisomes of this organ. The
loss of presequence functionality would be a consequence of a particularly weak
selection pressure and suggests that mitochondrial localization of PRDX5 is not
essential in all mammalian species. It could nevertheless confer an advantage to
species having maintained this isoform. Furthermore, since PRDX5 was proved to be
absent from MDCK mitochondria, this cell line represents an interesting model of total
and natural inactivation of mitochondrial PRDX5 isoform. Therefore, we are now
generating MDCK cells stably expressing human mitochondrial PRDX5 which would
permit to study the functional consequences of mitochondrial localization of this protein
in dogs.
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VAN LAETHEM An : presenting author – e-mail : an.vanlaethem@med.kuleuven.be

SIGNALLING PATHWAYS IN SUNBURN CELL FORMATION: FROM ROS TO
CELL DEATH THROUGH THE Ask-1-p38 MAPK PATHWAY
A. Van Laethem (1,2), K. Nys1, Van Kelst Sofie (1), M. Garmyn (2) and P.
Agostinis (1)
1: Department of Molecular Cell Biology
2: Laboratory of Dermatology, Faculty of Medicine, Campus Gasthuisberg O&N,
K.U.Leuven, B-3000 Leuven
Chronic exposure to the UVB fraction of sunlight is a major risk factor for skin cancer,
one of the most prevalent cancers worldwide. UVB causes mutagenic DNA lesions in the
keratinocytes and activates the skin nucleotide excision repair mechanism in the attempt
to repair the DNA damage. When the damage is beyond repair or is insufficient,
keratinocytes will undergo apoptosis, in a process called sunburn cell formation, as a
last escape mechanism. Insights into the molecular mediators which regulate this
process and the disturbed pathways underlying the sunburn resistant, carcinogenic
phenotype, is a requisite to find effective anticancer therapeutics.
In this study we found that the reactive oxygen species (ROS) generated rapidly after
UVB irradiation of human keratinocytes, mediate the swift activation of Apoptosis Signal
Regulating Kinase-1 (Ask-1), a redox-sensitive MAP3K, which in turn regulates the p38
MAPK and JNK cascades. The NADPH oxidase antagonist diphenylene iodonium
chloride and the EGFR inhibitor AG1487 prevent UVB-mediated ROS generation, the
activation of the Ask-1-p38/JNK stress response pathways, and apoptosis, evidencing
the link existing between the early plasma membrane-generated ROS and the activation
of a lethal cascade initiated by Ask-1. Stable overexpression of Ask-1 sensitizes human
keratinocytes to apoptosis following UVB. p38&#945,-/- deficiency or p38 MAPK
pharmacological inhibition revert the killing effect of UVB while leaving JNK activation
unaltered. These observations indicate that following UVB the pro-apoptotic ROS-Ask-1
cascade is propagated mainly by the activation of the p38 MAPK. Once activated, the
Ask-1-p38 MAPK axis is required to engage critical pre-mitochondrial events which lead
to the activation of Bax followed by its mitochondrial translocation, cytosolic cytochrome
c release and mitochondria generated ROS, which amplify keratinocyte apoptosis.
Altogether these results argue that ROS act as a crucial second messenger leading to
the cytosolic activation of the Ask-1–p38 MAPK pathway, which by culminating in
mitochondrial apoptosis, may prevent the propagation of potentially mutagenic
keratinocytes following UVB induced damage.
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VANDENBROUCKE Korneel : presenting author – e-mail : korneel.vandenbroucke@psb.ugent.be

HYDROGEN PEROXIDE-INDUCED GENE EXPRESSION ACROSS
KINGDOMS: A COMPARATIVE ANALYSIS
Korneel Vandenbroucke (1,2), Steven Robbens (1,2), Klaas Vandepoele (1,2),
Dirk Inzé (1,2), Yves Van de Peer (1,2) and Frank Van Breusegem (1,2)
1: Department of Plant Systems Biology, VIB, B-9052 Ghent
2: Department of Molecular Genetics, Ugent, B-9052 Ghent
Cells react to oxidative stress by steering the expression of defense genes, enabling
them to counteract reactive oxygen species (ROS) accumulation. The advent of
microarray technologies allowed monitoring ROS dependent transcriptional changes in a
comprehensive and genome-wide scale, resulting in substantial inventories of
differentially expressed genes in several organisms. We performed a meta-analysis on
transcriptome datasets associated with hydrogen peroxide (H2O2)-provoked oxidative
stress in a cyanobacterium (Synechocystis PCC6803), two yeast species
(Saccharomyces cerevisiae and Schizosaccharomyces pombe), a plant (Arabidopsis
thaliana) and the human HeLa cell line. We identified evolutionary conserved eukaryotic
genes which are similarly induced by H2O2. These genes form the core eukaryotic
H2O2-response which harbors four different gene families: DnaJ domain-containing heat
shock proteins, small GTP-binding proteins, protein kinases, and ubiquitin-conjugating
enzymes. In addition, we could demonstrate that the H2O2-induced transcriptional
response of both yeast species is highly conserved and is more similar to the response
of Arabidopsis than that of H. sapiens. Based on the expression characteristics of
genuine antioxidant genes, we conclude that the antioxidant capacity of microorganisms
and higher eukaryotes is differentially regulated.
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VANLANGENAKKER Nele : presenting author – e-mail : Nele.Vanlangenakker@dmbr.UGent.be

IDENTIFICATION OF NOVEL POTENTIAL KINASES INVOLVED IN
NECROTIC CELL DEATH BY A RNA INTERFERENCE SCREEN
Nele J. Vanlangenakker (1,2), Peter Vandenabeele (1,2) and Tom Vanden
Berghe (1,2)
1: Molecular Signaling and Cell Death Unit, Department for Biomedical Research, VIB,
Ghent
2: Molecular Signaling and Cell Death Unit, Department for Molecular Biology, UGent,
Ghent
Necrosis has long time been described as accidental and uncontrolled cell death as a
consequence of physico-chemical stress. Recently, it becomes clear that necrotic cell
death is as well controlled and programmed as caspase-dependent apoptosis, and that it
may be an important cell death mode with important pathological and physiological
relevance. Many different stimuli such as TNF on certain cell lines, dsRNA and IFNgamma, ATP depletion, and ischemic conditions are able to elicit necrotic cell death. A
crucial player in the initiation of the necrotic cell death process is receptor-interacting
protein 1 (RIP1). To gather new insights in necrotic cell death pathways we developed
an RNAi screen targeting the mouse kinome (Expression ArrestTM mouse kinase
retroviral shRNAmir library from Open Biosystems). The library consists of 721
constructs provided in 96-well plates containing cultures of E.Coli. An RNAi screen setup was designed in which DNA preparation, transfection of retroviral packaging cell line
(QNX-A cells), retroviral transduction, stimulation and biological read outs were
optimized. DNA was prepared in 96-well plates by the BioRobot9600 from 4 ml bacterial
culture. Four negative and positive controls were added to each DNA plate. Calcium
phosphate transfection of QNX cells was performed manually in a 12-well format. Virus
medium was collected 24 and 48 hours after transfection and used to infect L929sA
fibrosarcoma cells in 96-wells. For optimal functioning of the positive controls (RIP1i and
TNFR1i) L929sA cells were used overexpressing the viral serpin-like inhibitor of
caspase-1 and -8. In the current screen setup the cells were stimulated (in duplicate)
with two different concentrations of hTNF (10 and 1 IU/ml). Inhibition or sensitization of
TNFR1-induced necrosis was analyzed by succinate dehydrogenase activity (MTTassay) and release of lactate dehydrogenase in supernatant (LDH-assay) eighteen
hours after stimulation of TNFR1. The moiety of the kinase library is already screened
and revealed 21 possible regulators of necrosis so far. Hit selection was based on three
different modes of statistical analyses. The potential candidates are now being validated
in a secondary RNAi screen experiment.
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WIRAWAN Ellen : presenting author – e-mail : ellenw@dmbr.Ugent.be

CASPASE DEPENDENT CLEAVAGE OF BECLIN1 DURING APOPTOSIS
Ellen Wirawan (1,2), Sigrid Cornelis (1,2), Isabel Vanoverberghe (1,2), Lieselotte
Vande Walle (1,2), Wies Deckers (3), Tom Vanden Berghe (1,2), Saskia Lippens
(1,2) and Peter Vandenabeele (1,2)
1: Molecular Signaling and Cell Death unit, Department of Molecular Biomedical
Research, VIB, Ghent
2: Molecular Signaling and Cell Death unit, Department of Molecular Biology, Ghent
University
3: Microscopy Core Facility, Department for Molecular Biomedical Research, VIB Ghent University, Ghent
Beclin1 is a key component of the class III phosphatidyl inositol 3-kinase complex, which
is essential for the formation of autophagosomes. Mammalian Beclin1 was first identified
as an interaction partner of the anti-apoptotic protein Bcl-2. This interaction is likely a
point of convergence of the apoptotic and autophagic cell death machinery. Recently,
the interaction between autophagy and apoptosis gained a lot of interest since it may be
a decision point of stressed cells between survival (recovery by autophagy) and cell
death by apoptosis. In the present study we demonstrate that apoptosis induced by IL-3
deprivation in Ba/F3 cells is associated with Beclin1 proteolytic cleavage. The presence
of the pan-caspase inhibitor zVAD-fmk prevented Beclin1 cleavage. Furthermore,
cotransfection and in vitro transcription/translation experiments show that Beclin1 is
cleaved in the presence of caspase 3, 8 and 9 generating a ~20kDa N- and a ~40kDa Cterminal fragment. Using proteasome inhibitors we could demonstrate that the Nterminal fragment is rapidly degraded by the 26kDa proteasome, while the C-terminal
fragment retains stable. By generating point mutants of Beclin1, we identified two
caspase cleavage sites in the Bcl-2 binding domain. Currently, we are analysing the
function of the caspase-dependent cleavage of Beclin1 by overexpressing the generated
Beclin1 fragments or cleavage resistant Beclin1 mutants. Our results imply that during
apoptosis the autophagic pathway is inhibited by caspases preventing the induction of
autophagy.
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species in shock: hydroxyl radicals promote and hydrogen peroxide
protects”

14H45 – 15H30

Karl-Josef Dietz (Bielefeld, Germany): “Reactive oxygen species

antioxidant defence and redox regulation in the plant cell chloroplast”
15H30 – 16H15

Peter Vandenabeele (Gent, Belgium) : “Apoptotic and necrotic cell
death, two fundamental alternatives”

16H15 – 16H30

Poster Awards and end of the meeting – Agnès Noël – Pedro BucCalderon

