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CANDIDATES IN A GENOME-WIDE YEAST-BASED SCREEN.
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09:00-09:25

Arrival and registration

09:25-09:30

Welcome by M. Jadot (FUNDP, Belgium)

09:30-10:15

G. Warren (Max Perutz Laboratories, Vienna, Austria)
«How to make a Golgi apparatus»

10:15-11:00

P.B. Lazarow (Chaire Blaise Pascal, Institut Pasteur, Paris, France)
«Biogenesis of peroxisomes»

11:10-11:30

Coffee break

11:30-12:30

5 selected abstracts for oral communication :
M. Fransen (KUL, Belgium)
«Peroxisome dynamics in cultured mammalian cells» - poster nr. 16
B. Guerriat (UCL, Belgium)
«Dual sorting of the yeast vacuolar protein Sna4p» - poster nr. 14
E. Lauwers (ULB, Belgium)
«Ubiquitin-independent exit of the yeast Gap1 permease from the Golgi
complex to the late endosome/vacuole» - poster nr. 23
S. Pirotte (ULg, Belgium)
«Dentin matrix protein 1 (DMP1) regulates the cell cycle progression of human
endothelial cells and promotes angiogenesis » - poster nr. 30
F. Roels (Ughent, Belgium)
«Mitochondrial mosaics : result of asymmetric cell division, or interaction of
multiple genes ?» - poster nr. 32

12:30-14:00

Poster session/lunch

13:15-14:00

General Assembly of the BSCBD

14:00-14:45

Y. Jin (University of Michigan, Ann Arbor, MI, USA)
«Yeast vacuole inheritance : Insights into the coordination of inheritance with the cell
cycle and other cellular processes»

14:45-15:30

J. Cuezva (Universidad autonoma de Madrid, Madrid, Spain)
«Biogenesis and dynamics of mitochondria during the cell cycle»

15:30-15:45

T. Arnould (FUNDP, Belgium)
Concluding remarks and closure

Abstracts - Lectures

How to make a Golgi apparatus
G. WARREN (Max Perutz Laboratories, Vienna, Austria)

The Golgi lies at the heart of the secretory pathway, receiving the entire output of newly-synthesized
proteins from the endoplasmic reticulum, processing them through modification of the bound
oligosaccharides, and then sorting them to their appropriate destinations. As with all other cellular
organelles, the Golgi undergoes duplication during the cell cycle and partitioning during mitosis, so as to
ensure inheritance during successive generations. The process of duplication - making another copy of the
Golgi - has been difficult to study since most cells have many, often hundreds, of Golgi, making it difficult
to follow the appearance of new Golgi. We have solved this problem by focusing on protozoan parasites,
which have only one Golgi that can be followed using GFP technology. Through studying the Golgi in
Trypanosoma brucei (the causative agent of sleeping sickness), we have been able to tackle the mechanism
that ensures duplication and partitioning of this organelle.

Conference nr. 1

Abstracts - Lectures

Golgi G2/M check point in mammalian and Drosophila
C. RABOUILLE (University Medical Centre, Utrecht, The Netherlands)

Cell cycle checkpoints have been associated mostly with signaling mechanisms monitoring the genetic
material for abnormalities and inaccuracy in partitioning. However, recent evidence has strongly suggested
that the integrity of the Golgi ribbon at late G2, is linked to a Golgi-related G2/M checkpoint.
In mammalian cells, a number of kinases phosphorylating a small subset of Golgi proteins have been
shown to promote the G2-specific Golgi ribbon unlinking, allowing the cell to enter mitosis. When these
kinases are inactivated or when the substrates cannot be phosphorylated, Golgi unlinking is prevented and
the cells are blocked or delayed in G2 phase.
I will present data showing that this mechanism is conserved in Drosophila. In this organism, the Golgi
comprises a paired Golgi stack (that can be considered as the smallest Golgi ribbon) whose integrity
depends on actin polymerisation through the activity of Abi and Scar of the Rac pathway. At G2, the paired
stack is separated and this allows the cells to enter mitosis. This shows that although the molecular
mechanism is different, Golgi stack unlinking is necessary for cells to enter mitosis in both Drosophila and
mammals.
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Abstracts - Lectures

Biogenesis and Dynamics of Mitochondria during the Cell Cycle
J. CUEZVA (Departamento de Biología Molecular, Centro de Biología Molecular
Severo Ochoa, CSIC-UAM, Universidad Autónoma de Madrid, Madrid, Spain)

Nowadays, we are facing a renaissance of mitochondria in cancer biology. However, our knowledge of the
basic cell biology and on the timing and mechanisms that control the biosynthesis of mitochondrial
constituents during progression through the cell cycle of mammalian cells remain largely unknown. In this
presentation, I will review the in vivo changes on mitochondrial morphology and dynamics that accompany
cellular mitosis and illustrate the following key points of the biogenesis of mitochondria during progression
of liver cells through the cycle: (i) the replication of nuclear and mitochondrial genomes is synchronized
during cellular proliferation, (ii) the accretion of OXPHOS proteins is asynchronously regulated during
proliferation being the synthesis of β-F1-ATPase and Hsp60 carried out also at G2/M and, (iii) the
biosynthesis of cardiolipin is achieved during the S phase, although full development of the mitochondrial
membrane potential (ΔΨm) is attained at G2/M. Furthermore, I will show using reporter constructs that the
mechanism regulating the accretion of β-F1-ATPase during cellular proliferation is controlled at the level
of mRNA translation by the 3’UTR of the transcript. The 3’UTR-driven synthesis of the protein at G2/M is
essential for conferring to the daughter cells the original phenotype of the parental cell. Finally, I will
describe our efforts to identify the proteins that participate in controlling the translation of β-F1-ATPase
mRNA and that could promote deregulated β-F1-ATPase expression in human cancers.

Conference nr. 3

Abstracts - Lectures

Biogenesis of Peroxisomes
P. LAZAROW (Chaire Blaise Pascal, Institut Pasteur, Biologie des
Interactions Cellulaire, Paris, France)

The peroxisome is ubiquitous in eukaryotic cells and essential to mammalian life. It catalyzes diverse
important functions, many in lipid metabolism, most of which were mis-assigned previously to other cell
compartments. Peroxisome abundance is inducible in response to drugs, diet, temperature and other
environmental factors.
Peroxisome biogenesis resembles that of mitochondria and chloroplasts, i.e. it occurs by growth and
division, but all of the molecular details are different. There are several types of peroxisome targeting
sequences present on newly synthesized peroxisome proteins that are recognized by soluble cytosolic
receptors, which convey these proteins to a docking complex on the membrane of pre-existing
peroxisomes. The peroxisome import machinery translocates folded, even oligomerized proteins (as well as
unfolded ones) and yet the peroxisome membrane is impermeable to small metabolites. Surprisingly, the
cytosolic receptors can accompany their cargo partway or all the way into the organelle and then recycle
back out to the cytosol. The organelle divides, in a regulated, catalyzed fashion, and segregates into
daughter cells before cytokinesis. The mechanisms of membrane assembly are different from the
mechanisms of enzyme translocation, and thus, remarkably, the peroxisome membrane can grow, divide
and segregate even when the import of its enzymes is defective. Recent evidence suggests that, in the case
of the complete loss of peroxisomes, a salvage pathway exists to reform the organelle from the ER. Some
32 PEX genes have been identified whose products, termed “peroxins”, are essential to normal peroxisome
biogenesis. Debilitating neurological disorders result from defects in the biogenesis of the organelle.
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Peroxisome dynamics in cultured mammalian cells
S.J. HUYBRECHTS1, P. P. VAN VELDHOVEN1, C. BREES1, G.V. LOS2, AND M. FRANSEN1
(1Katholieke Universiteit Leuven, Faculteit Geneeskunde, Departement Moleculaire Celbiologie, LIPIT,
Campus Gasthuisberg (O&N 1), Leuven, Belgium and 2Promega Corporation, Madison, USA)

Despite the identification and characterization of various proteins that are essential for peroxisome
biogenesis, the origin and the turnover of peroxisomes are still unresolved critical issues (SCHRADER and
FAHIMI, 2008). In this study, we employed the HaloTag technology as a new approach to examine
peroxisome dynamics. This technology is based on the formation of a covalent bond between the HaloTag
– a mutated bacterial dehalogenase which is fused to the protein of interest – and a synthetic haloalkane
ligand (LOS and WOOD, 2007). By using cell-permeable ligands attached to a variety of fluorophores (e.g.
Rhodamine Green, tetramethylrhodamine, coumarin), it is possible to image distinct pools of newlysynthesized proteins, generated from a single genetic construct, at different wavelengths (SVENDSON et
al., 2008).
Here we show that peroxisomes in cultured mammalian cells – under normal growth conditions – have a
half-life of approximately two days and are degraded by macroautophagy. In addition, we demonstrate that
peroxisomes, unlike mitochondria, do not fuse and exchange their content. Finally, we provide evidence
that peroxisomes can multiply by fission and unevenly distribute their matrix protein content over the
resulting organelles.
Acknowledgements
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Dual sorting of the yeast vacuolar protein Sna4p
B. GUERRIAT1, W. POKRZYWA1, P. MORSOMME1.
( Catholic university of Louvain UCL, Life science institute ISV, Unity of physiological biochemistry FYSA,
Place Croix du Sud 5/15 B-1348 Louvain-La-Neuve, Belgium)
1

To maintain compartmentalisation in eukaryotic cells, protein trafficking is crucial and highly regulated.
Both targeting sequences and a large range of sorting proteins implement this regulation. Here we address
the role of two distinct targeting motifs present in a single protein. The yeast membrane protein Sna4p
possesses an acidic di-leucine sorting motif (ETPLL) leading to a vacuolar membrane localisation and an
Rsp5p (ubiquitin ligase) binding motif (PPPY), generating a signal for vacuolar lumen localisation. We
investigated their functionality and their individual action by generating various chimeric GFP-tagged
Sna4p which possess only one or none of the two motifs. Then, the fate of the different versions of Sna4p
through the secretory and endocytic pathways is observed and analysed by fluorescence microscopy in
wild-type strain and in defined yeast mutants.
We show that the two motifs of Sna4p are functional and they both play a role in the trafficking of Sna4p to
the vacuole. Sna4p is thus localised to both the membrane and the lumen of the vacuole. The acidic dileucine motif ETPLL targets Sna4p to the vacuolar membrane, through the AP-3 pathway (direct pathway
from the trans-Golgi network (TGN) to the vacuole). The PPPY motif physically interacts with Rsp5p, as
demonstrated by co-immunoprecipitation, and Rsp5p ubiquitylates Sna4p on lysine K128. In this way both
PPPY motif and Rsp5p mediated ubiquitylation direct the targeting of Sna4p to the vacuolar lumen,
through the MVB pathway.
Sna4p is the first characterised protein for which those two motifs have been shown to play a role in its
biosynthetic sorting.
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Ubiquitin-independent exit of the yeast Gap1 permease from the Golgi
complex to the late endosome/vacuole
E. LAUWERS AND B. ANDRE
(Molecular Cell Physiology, IBMM Institute, Université Libre de Bruxelles, Gosselies, Belgium)

In yeast cells, specific physiological signals trigger diversion of newly synthesized plasma membrane
transporters directly from the secretory pathway to the vacuole for degradation, without passing via the cell
surface. This sorting step is proposed to occur in the trans-Golgi network (TGN) and to involve recognition
of ubiquitylated cargoes by the Golgi adaptor proteins Gga1 and Gga2. We designed a new experimental
protocol based on thermosensitive secretory mutants to examine in details the process of direct vacuolar
sorting of the yeast general amino acid permease Gap1. Our results show that the nitrogen-dependent
ubiquitylation and sorting of this protein indeed take place in the TGN. However, Gap1 exit from this
compartment to the endosome occurs regardless of whether the permease is ubiquitylated or not. Nonubiquitylable variants of Gap1 pre-accumulated in the TGN are indeed correctly sorted to the endosome,
even if the cells are defective in the Rsp5/Npi1 ubiquitin ligase. These Gap1 variants, however, fail to enter
the multivesicular body (MVB) pathway and are instead redirected to the plasma membrane. Accordingly,
TGN-to-endosome transport of Gap1 requires the presence of the Gga adaptor proteins but not their
ubiquitin-binding GAT domain. Together with other studies, the previous work provides a unifying picture
of yeast membrane protein sorting at the TGN.
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Dentin matrix protein 1 (DMP1) regulates the cell cycle progression of
human endothelial cells and promotes angiogenesis.
S. PIROTTE, V. CASTRONOVO AND A. BELLAHCENE.
(GIGA-Cancer, University of Liege, Metastasis Research Laboratory, Liege, Belgium)

Dentin matrix protein 1 (DMP1) is a member of the small integrin-binding ligand N-linked glycoprotein
(SIBLING) genes family, which also includes bone sialoprotein (BSP), osteopontin (OPN), dentin
sialophosphoprotein (DSPP), and matrix extracellular phosphoglycoprotein (MEPE). Until recently, DMP1
expression was thought to be restricted to mineralized tissues and particularly teeth. Yet, we and other
laboratories have demonstrated that DMP1 was detected in a variety of human cancers including lung and
breast carcinomas. DMP1 is an acidic phosphoglycoprotein which binds both αvß3 integrin and CD44 cell
surface receptors. DMP1 is also able to bind and to activate the matrix metalloproteinase-9 (MMP-9) as
well as factor H from the complement. In our immunohistochemical evaluation of DMP1 expression in
human breast cancer lesions, we observed that endothelial cells from capillaries strongly stained with the
antibody specifically directed against DMP1. Particularly, capillaries near the malignant lesions appeared
to be consistently positive. We decided to further investigate this observation by studying the impact of
human recombinant DMP1 treatment on human umbilical vein endothelial cells (HUVEC). We first
demonstrated that DMP1 promotes HUVEC migration in a wound healing assay. Recombinant DMP1
treatment also promotes the formation of new blood vessels in a chorioallantoide membrane (CAM) assay.
Interestingly, HUVEC treated with recombinant DMP1 are less proliferative. Under recombinant DMP1
treatment, we demonstrate that the cells are blocked in the G1 phase of the cell cycle. We also show that
the protein p27, implicated in the arrest of the cell cycle in G1 and also known to be a marker of cell
differentiation, is upregulated in treated HUVEC. Recent studies demonstrated that, independently of cell
cycle arrest function, p27 also mediates cell migration via the RhoA-GTPase pathway with potential
implications in wound healing, invasion and metastasis. Our preliminary results suggest that DMP1 could
participate to the development of new capillaries associated to cancer progression and dissemination.
Ongoing experiments will help elucidating the molecular mechanisms underlying the role of DMP1 during
angiogenesis.
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Mitochondrial mosaics : result of asymmetric cell division, or interaction of
multiple genes ?
F. ROELS1, S. SENECA2, G. VAN GOETHEM3, J.-J. MARTIN4 AND R. VAN COSTER1
( Pathol. & Pediatrie U.Gent; 2Med. Genetica, UZ-VUB Brussel; 3Neurology & Neuromuscular Diseases,
University Hosp. Antwerpen; 4Neuropathology, U.Antwerpen)
1

Mitochondrial mosaics after staining for cytochrome oxidase (COX) activity are well known in muscle, and
since recently also in human liver (MÜLLER-HÖCKER et al., 2002; ROELS et al., 2008). Analysis of
mtDNA has revealed tissues with heteroplasmy, i.e. populations of mitochondria (Mi) with different
genomes.
These phenomena are often explained by a mutation in mtDNA followed by unequal mitotic partition of
normal and mutated Mi between daughter cells. During many subsequent cell divisions a “shift” can occur
leading to cells and tissues with exclusively mutated, or exclusively wild-type, Mi.
This mechanism may explain the mosaic observed in the liver of our first patient, diagnosed with a Pearson
syndrome, who has indeed a “common” deletion of 4977 bp in 50 % of the mtDNA molecules. After COX
staining, some liver cells display very low or no activity in their Mi, and adjacent cells have either a mixed
population or all normal Mi. Muscle Mi have normal COX.
However the mechanism must be different in our 2 other patients with liver mosaics, since they have a
depletion of mtDNA caused by a mutation in the nuclear gene for polymerase γ (POLG). Muscle COX
again was normal. How a mutation of a nuclear gene can elicit variable phenotypes is an intriguing matter
but very relevant in many genetic diseases.
We have proposed that the interaction of several other genes encoding proteins that guarantee the
maintenance (continuous renewal) of the deoxynucleotide pool and mtDNA, results in variable levels of
mtDNA that in turn cause variable levels of COX, a mtDNA encoded enzyme. Proteins involved are: the
dNTP transporter securing import of cytosolic deoxyribonucleotides, thymidine kinase-2, succinyl-CoA
synthetase-A (required for ADP synthesis), mitochondrial NDPKinase (that phosphorylates ADP) and
deoxycytosinekinase.
“Effects of other genes on the expression of a primary defect” (William Gahl, Bethesda) has also been
proposed to explain peroxisomal mosaics. Here the interacting proteins are Pex1p, Pex26p and Pex6p; and
Pex2p, PMP70, ALDP and Pex19p (ROELS et al., 2003). In addition, of PEX2 and PEX6 mutations exist
that are temperature sensitive
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Study of the mechanisms of cellular responses to copper in a model of exposure of human WI-38
fibroblasts to copper. Research of possible implications of copper in cell senescence.
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12. The expression and release of the Heparin-Binding EGF-like Growth Factor (HB-EGF) is
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Neurosciences, Université Joseph Fourier, Grenoble, France)
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18. The coherence of life: building a new paradigm for cell physiology. Relevance for oxidative
phosphorylation.
L. JAEKEN
(Karel de Grote-Hogeschool. Departement IWT, Laboratorium voor Biochemie, Salesianenlaan 30,
2660 Hoboken)
19. Control of cell death by pathogenic bacteria: identification of Brucella melitensis Omp2b and
FecE as anti-apoptotic candidates in a genome-wide yeast-based screen.
G. LALOUX, M. DE BARSY, A. JAMET, J.-J. LETESSON & X. DE BOLLE
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Study of the mechanisms of cellular responses to copper in a model of exposure of human WI-38
fibroblasts to copper. Research of possible implications of copper in cell senescence.
E. BOILAN, F. BONFITTO AND O. TOUSSAINT
(Laboratory of Biochemistry and Cellular Biology, Universty of Namur, Belgium)
Introduction - Copper is an essential metal for living organisms. Many groups demonstrated that the
copper play a role in age-related diseases like Alzheimer (BARNHAM et al., 2008, BREWER et al.,
2007). It was found that copper homeostasis is implicated in the ageing mechanisms of Podospora
anserina (BORGHOUTS et al. 2001). It was detected, for example, that the cytoplasmic copper levels
and the expression of some copper-regulated genes expression increase during ageing of P. anserina. It
was found that the lifespan of P. anserina was elongated when the accumulation of copper is not occurred
in cells.
Objectives - The main goal of this project is to study the mechanisms of cellular responses to copper and
research of possible implications of copper senescence in human fibroblasts.
Results - First, we detected that the steady-state mRNA levels of some copper-regulated genes were
increased during replicative and stress-induced senescence of human diploid fibroblasts. These lastest
results suggest that senescent fibroblasts could accumulate copper. Second, we tried to detect copper and
determine its intracellular concentration with differents techniques in young and senescent fibroblasts.
Third, we studied the impact of copper sulfate exposure on the expression of copper-regulated genes and
on the appearance of several biomarkers of senescence in human diploid fibroblasts. We showed that the
expression of some copper-regulated genes increase after an exposure of 16 hours to copper sulfate. We
detected that the exposure to copper sulfate induce the appearance of several biomarkers of senescence : a
morphological modification, an increase in senescence-associated β-galactosidase activity, an arrest of
cell proliferation and an increased expression of some senescence-associated genes. Fourth, we showed
that the exposure to copper sulfate generated double-strand breaks in DNA. Fifth, we investigated whether
the exposure to copper sulfate induces an oxidative stress. Thus copper could play a role in the appearance
of senescence.
Conclusion - If we cannot conclude that copper induces senescence, we can suggest that copper play a
role in senescence of human fibroblasts. The DNA damage and the oxidative stress that seems to be
induced by copper could be implicated in appearance of several biomarkers of senescence.
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A reappraisal of the role of phosphoinositide 3-kinase in apical receptor-mediated endocytosis by
kidney proximal tubular cells
S. CARPENTIER, W. REZENDE LIMA, T. MEDTS, L. D’AURIA, F. N’KULI, B. MARIEN, H. EMONARD, C.
PIERREUX, D. TYTECA, AND P. J. COURTOY

(CELL Unit, Université catholique de Louvain and de Duve Institute, Brussels, Belgium)
Kidney proximal tubular cells (PTC) use the endocytic receptor, megalin, to fully recapture a variety of
ultrafiltrated proteins (1). By analogy to the other member of the LDL receptor family, ApoER, which is
also a signalling molecule via the adaptor Dab-1 and phosphoinositide 3-kinase (PI3K-IA), megalin could
signal via Dab-2 and PI3K-I, thus behave as a regulated endocytic system (2,3). However, this conclusion
is largely based on broad-spectrum inhibitors of the PI3-K family, which also includes Vps34p (class III), a
key downstream effector of the central rate-limiting regulator of apical endosomal function, Rab5. We
therefore addressed whether PI3-K inhibitors affect megalin-mediated endocytosis by impacting either on
internalization (e.g. via PI3K-IA), or endosomal maturation (via PI3K-III). Using the PTC-derived OK cell
line, we first confirmed that wortmannin and LY294002 slowed down by ~2 fold apical megalin-mediated
endocytosis of albumin and 125I-cathepsin B, a higher affinity ligand retrieved from the ultrafiltrate for PTC
lysosome biogenesis (4). However, both inhibitors decreased to the same extent 125I-cathepsin B surface
binding and endocytosis, implying that the internalization efficiency of bound ligands could be unaffected.
Surface biotinylation confirmed a ~2 fold decrease of megalin surface pool after LY294002 treatment,
which did not affect fluid-phase endocytosis. These biochemical data suggested that PI3-K inhibitors did
not impact on megalin internalization, but rather slowed down its recycling. Upon wortmannin treatment,
EEA1, whereby Rab5 promotes homotypic endosomal fusion, was fully released from sedimentable
membranes into the high-speed supernatant, suggesting uncoupling of the Rab5-dependent machinery.
Wortmannin and LY294002 induced a major vacuolation of the apical cytoplasm. By live cell confocal
microscopy, all swollen vacuoles could be filled by fluorescent endocytic tracers, but not by Lysotracker.
After immunolabelling of permeabilized-fixed cells, the membrane of swollen vacuoles was continuously
labelled by megalin and showed well-defined patches of Alexa488-albumin. These morphological data
suggested that PI3-K inhibitors prevented dissociation of ligand-receptor complexes and impaired
maturation of early apical endosomes towards recycling tubules. Taken together, we propose that the
endocytic defect observed in OK cells treated with PI3-K inhibitors does not reflect impairment of
signalling to endocytic vesicles formation (as in regulated endocytosis), but primarily affect endosomal
maturation.
Supported by UCL training grant (to SC), FNRS, Région Bruxelloise, IUAP and EU (to PC).
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Study of mitochondrion behavior in 3T3-L1 adipocytes submitted to mild mitochondrial uncoupling
A. DE PAUW, S. TEJERINA, A. HOUBION, E. DELAIVE, M. RAES and T. ARNOULD
Laboratory of Biochemistry and Cellular Biology, University of Namur (F.U.N.D.P.), rue de Bruxelles, 61,
5000 Namur, Belgium. Email : thierry.arnould@fundp.ac.be,
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” reflected by triglycerides content decreased. However, molecular mechanisms involved
in this program 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 lipid-metabolizing 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-cyanide-phenylhydrazone), 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 content similar to the triglyceride loss observed
in TNFalpha-treated adipocytes.
We showed that 0,5 µM FCCP induces a mild mitochondrial uncoupling with a transiently increase in
mitochondrial matrix concentration of calcium accompanied by a slight fragmentation of mitochondrial
network after a 6 day-treatment. In these conditions no change was observed in mitochondrial DNA
(mtDNA) abundance measured as a marker of mitochondrial abundance. On the other hand, the decreased
in triglycerides content in TNFalpha-treated adipocytes is not accompanied by the fragmentation of
mitochondrial network while the cytokine induces a significant increase in mtDNA abundance. A
subproteomic study performed on purified mitochondria isolated from adipocytes incubated with FCCP for
6 days displays a specific mitochondrial response of adipocytes to the uncoupler: two fatty acid transporters
into mitochondria (carnitine palmitoyltransferase 2, carnitine acetyltransferase) are less abundant as well as
several enzymes of the fatty acid beta-oxidation (long-chain specific acyl-CoA dehydrogenase, 3-ketoacylCoA thiolase, long-chain enoyl-CoA hydratase). Furthemore, we found that the pyruvate carboxylase
enzyme, involved in TCA/Krebs cycle, is more abundant, as well as two subunits of complex I (NADHubiquinone oxidoreductase 42, NADH-ubiquinone oxidoreductase 30) and the chaperon proteins such as
glucose-regulated protein E-like 1 and heat shock protein 9. However, although mitochondrial
modifications seem to be different in FCCP- and TNFalpha-treated adipocytes, modifications in gene
expression of several adipogenic markers, such as C/EBPalpha, fatty acid synthase and hormone-sensitive
lipase, were found to be similar in both conditions.
In conclusion, this set of data suggests that molecular events triggered in response to mitochondrial
uncoupling or TNFalpha treatment leads to a loss of triglycerides in adipocytes are accompanied by a
differential cell response that impacts on mitochondrial protein content.
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Contribution of membrane-type matrix metalloproteases to tumor progression: a genomic approach
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J. DETILLEUX, J.-M. FOIDART, A. NOEL AND E. MAQUOI
(Laboratory of Tumor and Development Biology, CRCE, GIGA-R, University of Liège, Sart Tilman B23,B4000 Liège, Belgium)
The matrix metalloproteases or MMPs constitute a family of proteolytic enzymes which are involved in
tumor and metastatic progression. MMPs can be divided into two groups: secreted MMPs and MMPs
linked to the cell membrane (MT-MMPs). Among MT-MMPs, MT1-MMP is the most often overexpressed
MMP in human tumours. Moreover, the expression of MT1-MMP by the cancerous cells promotes tumoral
growth, metastatic dissemination as well as the acquisition of an angiogenic phenotype. These observations
show that MT1-MMP is a potential target for the development of new anti-tumoral therapies. However, the
exact mechanisms by which MT1-MMP affects tumor progression remain poorly defined. To better
characterize the involvement of MT1-MMP in the tumor progression, our laboratory has compared, by
using DNA microarrays, the transcriptomes of human mammary adenocarcinoma cells (MCF7), expressing
or not the human MT1-MMP. This analysis revealed modulations of expression of genes implicated in
different cellular processes including cell cohesivity (CD44, GJA1, CELSR2, MUC1, PKP1). The
modulation of PKP1 expression was validated by RT-PCR and Western blotting. Moreover, MCF7
overexpressing MT1-MMP show a more cohesive morphology which is dependent of its catalytic activity.
This cohesive morphology is characterized by a reduced number of migratory cells and an organisation into
more compact colonies. These results suggest a direct or indirect modulation of cell cohesivity by MT1MMP. Finally, the expression of MT1-MMP by MCF7 cells caused an increased mortality of mice after
intraveinous injection.

Abstract of poster nr. 4

Abstracts of posters
Inhibition of MMP-12 reduces experimental choroidal neovascularisation.
B. DETRY*1, V. LAMBERT2, J. LECOMTE1, V. DIVE3 AND A. NOEL1
(1 Laboratory of Tumor and Development Biology, GIGA-Cancer, ULg, Belgium, 2 Service of
Ophthalmology, CHU, Liège, Belgium and 3 CEA, Commissariat à l’Energie Atomique, Service
d’Ingénierie Moléculaire de Protéines (SIMOPRO), CE-Saclay, 91191 Gif/Yvette, Cedex, France)
Matrix metalloproteases (MMPs) constitute a family of endopeptidases implicated in physiological and
pathological processes such as development, wound healing, angiogenesis and tumour growth. MMP-12 is
mainly produced by macrophages and is associated with chronic obstructive pulmonary diseases, and other
inflammatory pathologies. It is potentially anti-angiogenic by cleaving plasminogen leading to the
formation of angiostatin, a strong angiogenesis inhibitor. We are studying the role of this protease in a
murine model of laser-induced choroidal neovascularisation (CNV), in which angiogenesis and
inflammation are particularly implicated, and in which different other proteases play an important role.
We show by semi-quantitative RT-PCR analysis and immunohistochemistry that MMP-12 is upregulated
from 5 days after CNV induction. Compare to their wild type controls, mice deficient for MMP-12 display
a reduced neovascular reaction evidenced on flat mounted choroids and a reduced lesion size on tissue
sections 14 days after treatment. The deposition of basement membrane around the neovessels, evaluated
by collagen type IV immunolabelling, is similar in MMP-12 KO mice and in control mice. Fourteen days
after CNV induction, smooth muscle cells are also recruited in these two groups, and cover partially the
newly formed choroidal vessels. Immunohistochemistry analysis of inflammatory cells shows a reduced
number of CD11b positive cells and neutrophils inside the lesions of MMP-12 KO mice as compared to
wild type controls. The use of a specific MMP-12 inhibitor, delivered by a subcutaneous osmotic pump,
reduces the neovascular area and the lesion size as compared to the control group, and so, restores the
phenotype of MMP-12 deficient mice.
Our data suggest that MMP-12 could contribute to the development of laser-induced choroidal
neovascularisation by a pro-inflammatory role and that MMP-12 could be an interesting target for
pharmacological treatment. In perspective, we will evaluate whether the use of the specific MMP-12
inhibitor influences the recruitment of inflammatory cells in the CNV lesions.
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Study of Sna proteins function in yeast Saccharomyces cerevisiae.
DODZIAN JOANNA1 AND MORSOMME PIERRE1
(1Unité de Biochimie Physiologique, Université catholique de Louvain, Louvain-la-Neuve, Belgium)
The budding yeast Saccharomyces cerevisiae expresses the Sna (Sensitive to Na) proteins family
containing Pmp3, Sna2, Sna3 and Sna4. Those members are localized in different subcellular
compartments. Pmp3p/Sna1p is hydrophobic 55-residues protein with two putative transmembrane
domains localized in the plasma membrane. The SNA1/PMP3 gene is not essential under normal growth
conditions. However, its deletion confers sensitivity to cytotoxic cations, such as Na+ and hygromycin B
(NAVARRE AND GOFFEAU, 2000). Sna2p is localized in the vacuolar membrane, whereas Sna3p is
observed in the vacuolar interior and Sna4p in the vacuolar membrane and interior. Up to now the
molecular function of those proteins is unknown. Because knowledge about phenotype is really important
for protein function discovery, we decided to find growth defect associated with SNA genes deletion. In the
presence of 1M MgCl2 we can observe sensitivity of Δpmp3 strain compared to WT cells, whereas on
medium with 150µg/ml Rhodamine 6G, 50µg/ml CdCl2, and 10mM ZnSO4 Δpmp3 strain shows resistance.
Rhodamine 6G is a cytotoxic fluorescent dye that specifically stains the mitochondria of living cells
(EGNER et al, 1998). It was also shown that this cationic dye can be pumped out from cells by Pdr5pABC plasma membrane transporter (KOLACZKOWSKI et al, 1996). The phenotype observed for
SNA1/PMP3 gene was confirmed by Rhodamine 6G yeast cell efflux assay. We clearly demonstrated that
Rhodamine 6G is more actively transported out of Δpmp3 cells.
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ADAMTS-12 as antitarget in cancer.
M. EL HOUR1, S. CAL2, C. LOPEZ-OTIN2, AND A. NOEL1
(1Laboratory of Tumor and Development Biology, CRCE, GIGA-R, University of Liège, Sart Tilman B23,B4000 Liège, Belgium and 2Departamento 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
endopeptidases 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 ADAMTS-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 2D-adhesion 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 ADAMTS-12 transfectants displayed a decrease of angiogenesis in comparison with rings
cultured with conditioned media of control clones. Moreover, tumours induced in immunodeficient nude
mice injected with transfected cells overexpressing ADAMTS-12 show a growth deficiency in comparison
with tumours formed in animals injected with control MCF-7 cells.
Altogether, these results suggest that ADAMTS-12 could negatively regulate cancer progression by
reducing anchorage independent growth and by regulating tumoral angiogenesis.
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Identification and characterization of putative effectors of Brucella.
D. FILOPON, A.JAMET, J.-F. RUAL, G. LALOUX, J. VANDENHAUTE, J.-J. LETESSON AND X. DE
BOLLE
(Molecular Biology Research Unit, University of Namur, 61 rue de Bruxelles, 5000 Namur, Belgium)
Like other intracellular pathogens, the brucellosis agents, Brucella spp. have developed various
mechanisms to hijack many cellular processes, including vesicular trafficking, to invade and replicate
within their host cells. Intracellular trafficking of the bacterium usually involves the maturation of Brucella
containing vacuoles (BCVs) into an ER-derived replicative niche. The molecular mechanisms involved in
this process remain poorly documented. Unlike other bacteria as Legionella pneumophila or Coxiella
burnetii, the potential secreted effectors that may help to hijack cellular trafficking are still unknown.
Traditional mutant screen strategies may result in the absence of effectors identification due to
redundancies between effectors activities leading to the absence of phenotype with regard to intracellular
replication as described for Legionella pneumophila. Thus, we take advantage of the Brucella melitensis
ORFeome, a standardized ORFs library (DRICOT et al. Genome Res, 14:2201), to perform a genome-wide
screen using yeast two hybrid system (Y2H) to detect interaction between Brucella and human phagosomal
proteins. This method allowed us to identify 14 effector candidates and to have insights on the putative
intracellular processes they would modulate. One of them, named RicA, showed a positive interaction in
Y2H with Rab2, a small GTPase, involved in vesicular trafficking between the endoplasmic reticulum and
the Golgi. Despite the absence of phenotype of the deleted ricA strain compared to the wild type, a GST
pull-down experiment confirmed the interaction and also showed that RicA interacts preferentially with a
GDP bound form of Rab2. The secretion in host cell of a 3FLAG-tagged RicA is currently under
investigation.
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Metabolic Engineering and Metabolic Modelling of Escherichia coli for the Production of Chemicals
from Renewable Resources (Memore)
M. FOULQUIE MORENO3, G.J.E. BAART1,2, J. MAERTENS1, J. BEAUPREZ2, A. BHAGWAT1, B.
DONCKELS1, H. TAYMAZ NIKEREL4, G. LEQUEUX1, M. DE MEY2, H. WAEGEMAN2, E. VAN
HOREN2, D. DE PAUW1, W. VAN GULIK4, P. VANROLLEGHEM1, J. VAN DAM4, B. DE BAETS1,
W. SOETAERT2, S. HEIJNEN4, E.J. VANDAMME2, R. CUNIN3, AND D. CHARLIER3.
(1Department of Applied Mathematics, Biometrics and Process control, Ghent University, Coupure links
653, 9000, Ghent,Belgium, 2Laboratory of Industrial Microbiology and Biocatalysis, Department of
Biochemical and Microbial Technology, Ghent University, Coupure links 653, 9000, Ghent, Belgium,
3
Institute for Molecular Biology and Biotechnology, Department of Genetics and Microbiology, Vrije
Universiteit Brussel, Pleinlaan 2, 1050 Brussels, Belgium, and 4Department of Biotechnology, Delft
University of Technology, Julianalaan 67, 2628 BC Delft, The Netherlands.
Ad hoc identification of metabolic engineering targets is a difficult task due to the complexity of the
metabolic network and its regulation. For this reason, a systematic approach is pursued in the memore
project, using analytics, mathematical and genetic toolboxes.
By taking a steady state modelling approach as a starting point, in combination with multivariate statistics,
a mathematical model was developed for identification of metabolic engineering targets. Based on this
model a set of mutant strains were constructed and analysed. The genetic modification toolbox for
Escherichia coli involved the development of strategies for multiple gene knock-outs and knock-ins, a
strategy for the directed modification of enzyme properties through chromosomal point mutations, and of a
promoter library covering a wide range of promoter strength, useful for tuning gene expression. Using a
quantitative sequence activity model the promoter strength was correlated to its activity which allows the
rational design of promoters. These tools have successfully been used to create the mutants of interest. This
holistic approach has led to the design of an Escherichia coli phenotype that overproduces succinate
aerobically with a biomass specific productivity of 0.4 g/gdw/h, which is significantly higher than values
reported in literature under anaerobic production conditions. In aerobic batch fermentation studies a
volumetric productivity of 2 g/L/h was achieved which is close to economical feasibility (2.5 g/L/h).
However, the yield of the best producing strain is still too low (0.3 c-mole/c-mole) as a result of the
production of several by-products like pyruvate, oxaloacetate and acetate. This undesired co-production is a
result of regulatory constraints that are currently being identified. A metabolomics platform was established
for E. coli, which allows the accurate determination of intracellular metabolites. Subsequently, labelled and
unlabelled metabolome data and genome-scale transcriptome data were gathered from wild type and
several constructed mutants in steady state and dynamic metabolomics experiments using a dedicated
Bioscope plug-flow mini-bioreactor and several perturbation agents. The gathered dynamic metabolome
data serves as input for a dynamic metabolic model that is in an advanced stage of development and uses
evolutionary algorithms for model structure identification and optimal experimental design for parameter
estimation and model discrimination in order to reduce the uncertainty on the model's prediction.
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Identification of cell responses induced by a sensitizer in a reconstructed human epidermis.
A. FRANKART1, S. LAMBERT1, A. COQUETTE2, K. SCHROEDER3 AND Y. POUMAY1
( 1Cell and Tissue laboratory, URhyYM (Research Unit for Molecular Physiology), Faculty of Medecine,
University of Namur, Belgium, and 2Department of Biology, SGS Life Science, Wavre, Belgium, and
3
Phenion GmbH & Co. KG, Duesseldorf, Germany )
Animal testing causes increasing ethical problems and questions about the predictability of results obtain
on animal tests to human. In this context, we used reconstructed human epidermis (RHE) in order to
explain how irritants or sensitizers can be easily differentiated in vitro.
Previous study showed that discrimination between irritants and sensitizers was possible with the
investigation of cellular release of interleukins IL-1α and IL-8 in the extracellular medium of the RHE
treated with these two kinds of compound (COQUETTE et al., 2003). With preliminary results obtained
with one sensitizer (DNFB: 2, 4-dinitrofluorobenzene) and one irritant (BC: benzalkonium chloride), using
ELISA tests, we confirm that a discrimination between irritants and sensitizers is possible using a profile of
IL-1α and IL-8 release. Indeed, acquired data show that DNFB induced only an IL-8 release, whereas BC
induced release of the two analyzed cytokines.
In order to understand potential mechanisms involved in this release, analyses of cell signalling pathways
were implemented on RHE treated with sensitizer. In our model, a time-dependent phosphorylation of
EGFR and of ERK/MAPK was obtained after stimulation with DNFB, suggesting their possible
involvement in the IL-8 release produced by this compound.
In order to demonstrate such an involvement, we incubated the RHE with inhibitors of the kinase activities
of EGFR (PD 153035) and ERK/MAPK (PD 98059). Both inhibitors reduce IL-8 release in RHE treated
with DNFB.
Also, because a ligand-independent activation of EGFR and its internalization have been observed after
stress conditions in keratinocytes monolayers (LAMBERT et al., 2008), the EGFR was immunolabelled in
RHE treated with DNFB. In this case also, the activation of EGFR is followed by its internalization in
keratinocytes.
Altogether, our observations suggest that cell signalling through EGFR and ERK/MAPK control the release
of IL-8 in keratinocytes and can be analyzed in order to differentiate sensitizers with this model.
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The CYP26 inhibitor R115866 potentiates the effects of all-trans-retinoic acid on cultured human
epidermal keratinocytes.
S. GILTAIRE1, F. HERPHELIN1, A. FRANKART1, M. HERIN1, P. STOPPIE2 AND Y. POUMAY1.
(1Cell and Tissue Laboratory, URPhyM, Faculty of Medecine, University of Namur, B-5000 Namur,
Belgium and 2Barrier Therapeutics, B-2440 Geel, Belgium)
Retinoic acid (RA) is known to regulate epidermal proliferation and differentiation and is used for the
treatment of dermatological disorders such as acne, psoriasis or skin aging. The expression of HeparinBinding EGF-like Growth Factor (HB-EGF), a potent stimulator of keratinocyte proliferation and
migration, is induced in these cells by RA treatment and it has been shown that HB-EGF is responsible for
RA-mediated epidermal hyperplasia in vivo. The cellular metabolic inactivation of RA is carried out mainly
by an isozyme of the cytochrome P450 (CYP) system, specifically CYP26, and RA is apparently the main
substrate for CYP26. R115866 (Talarozole or Rambazole, Barrier Therapeutics) is a highly specific and
potent CYP26 inhibitor. Therefore, R115866 has the potential to increase the levels of endogenous RA in
plasma and skin and has been proposed to produce biological effects similar to those of retinoids.
In the present study, we have taken advantage of the environmental conditions obtained during autocrine
growth of human epidermal keratinocytes, which are totally devoid of serum and of any source of vitamin
A in order to study R115866. We have analysed HB-EGF, involucrin and keratin 10 mRNA and protein
levels in autocrine culture of human keratinocytes after RA or R115866 treatment. We also investigated the
effects of R115866 treatment combined with RA at a low concentration (10-9M or 10-8M). Because HBEGF is synthesized as a transmembrane protein that can be cleaved enzymatically to release soluble HBEGF, we also measured the release of HB-EGF in the culture medium. We find that RA induces HB-EGF
and involucrin expression in a concentration-dependent manner, whereas it inhibits keratin 10. R115866
alone has no effect on the expression of these genes. However, when R115866 is combined with low
concentrations of RA, we observe inductions of the expression of HB-EGF and involucrin and a decrease
of the expression of keratin 10. Moreover, the effects of RA and R115866 treatments can be extended to a
reconstructed human epidermis (RHE).
Altogether, our results demonstrate that R115866 potentiates the effects of RA on epidermal keratinocytes
when RA is present at low concentrations.
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The expression and release of the Heparin-Binding EGF-like Growth Factor (HB-EGF) is induced by
several stress conditions in human keratinocytes.
S. GILTAIRE AND Y. POUMAY
(Cell and Tissue Laboratory, URPhyM, Faculty of Medecine, University of Namur, B-5000 Namur,
Belgium)
The epidermis constitutes a barrier of protection between the human body and the outer environment. Thus,
when a wound or a burn is produced, it is important that the regeneration of the epidermis happens rapidly
to ensure tissue homeostasis. The growth factors of the Epidermal Growth Factor (EGF) family are
crucially involved in the keratinocyte proliferation and migration. One of them, the Heparin-Binding EGFlike Growth Factor (HB-EGF) is an autocrine keratinocyte growth factor and plays a critical role during the
re-epithelization of cutaneous wound. Like other members of the EGF family, HB-EGF is synthesized as a
transmembrane protein (proHB-EGF) that can be shed enzymatically to release a soluble growth factor.
This processing is mediated by metalloproteases.
In this study, we induced cellular stressing conditions by cholesterol depletion with the molecule methylbeta-cyclodextrin (MβCD), by oxidative stress with H2O2, and by the phorbol ester 12-Otetradecanoylphorbol-13-acetate (TPA) in autocrine cultures of human keratinocytes. We have analysed the
HB-EGF mRNA and protein levels and report that these stresses (MβCD, H2 O2 and TPA) induce the
mRNA and protein expression of the growth factor HB-EGF. Moreover, we demonstrate, by analysing the
cultured media after stressing conditions that these treatments initiate the release of HB-EGF and that this
processing is partly inhibited when adding the inhibitor of metalloproteases, GM6001. We hypothesize that
stressing conditions induce the expression and release of HB-EGF in keratinocytes likely in order to restore
epidermal homeostasis.
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Role of the yeast Ynp5 protein in the delivery of ubiquitylated proteins to the proteasome.

GOJ AGNIESZKA AND GHISLAIN MICHEL1
1

Unité de Biochimie Physiologique, Université catholique de Louvain, Louvain-la-Neuve,
Belgium
Protein degradation is the ultimate way to control the amount of protein in the cell. It plays
important role in the cell cycle progression, adaptation to environmental stresses, intracellular
traffic and quality control of proteins. The ubiquitylation of target proteins is responsible for
their recognition by the 26S proteasome. Our research focuses on the molecular mechanisms
underlying substrate delivery to the proteasome in yeast. We identified proteins interacting
with Cdc48p, AAA-ATPase which unfolds the polypeptide chains in order to facilitate their
degradation by the 26S proteasome. One of these proteins is Ynp5p, which is characterized by
the presence of zinc finger (ZnF) of a particular type. Measurements of metabolic stability by
“pulse-chase” experiments show that Ynp5p is necessary for the degradation of a mutated
ABC transporter, blocked on the level of the endoplasmic reticulum. Two hybrid system of
several proteins of the ubiquitin/proteasome pathway indicates that Ynp5p interacts with
Ufd1p but not with Npl4p, two subunits of complex CUN including Cdc48p. Ynp5p also
interacts with Ufd3p, a protein implied in the deubiquitylation and which can associate with
Cdc48p. Quantitative measurements of these interactions show a contribution of the ZnF
domain. In order to confirm these results, we purified various proteins to test their ability to
form complexes in vitro. Immunoblotting using specific antibodies shows that Ynp5p is
expressed under the normal conditions of growth. The construction of the chimera fused to
the GFP and fluorescence microscopy show that the GFP-Ynp5p protein is localized in the
cytosol, without forming characteristic cellular structure. This localization is not affected in a
strain mutated in CDC48 gene. In conclusion, our results show that Ynp5 is new protein
playing a role in the ubiquitin/proteasome system.
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Dual sorting of the yeast vacuolar protein Sna4p
B. GUERRIAT1, W. POKRZYWA1, P. MORSOMME1.
(1Catholic university of Louvain UCL, Life science institute ISV, Unity of physiological biochemistry FYSA,
Place Croix du Sud 5/15 B-1348 Louvain-La-Neuve, Belgium)
To maintain compartmentalisation in eukaryotic cells, protein trafficking is crucial and highly regulated.
Both targeting sequences and a large range of sorting proteins implement this regulation. Here we address
the role of two distinct targeting motifs present in a single protein. The yeast membrane protein Sna4p
possesses an acidic di-leucine sorting motif (ETPLL) leading to a vacuolar membrane localisation and an
Rsp5p (ubiquitin ligase) binding motif (PPPY), generating a signal for vacuolar lumen localisation. We
investigated their functionality and their individual action by generating various chimeric GFP-tagged
Sna4p which possess only one or none of the two motifs. Then, the fate of the different versions of Sna4p
through the secretory and endocytic pathways is observed and analysed by fluorescence microscopy in
wild-type strain and in defined yeast mutants.
We show that the two motifs of Sna4p are functional and they both play a role in the trafficking of Sna4p to
the vacuole. Sna4p is thus localised to both the membrane and the lumen of the vacuole. The acidic dileucine motif ETPLL targets Sna4p to the vacuolar membrane, through the AP-3 pathway (direct pathway
from the trans-Golgi network (TGN) to the vacuole). The PPPY motif physically interacts with Rsp5p, as
demonstrated by co-immunoprecipitation, and Rsp5p ubiquitylates Sna4p on lysine K128. In this way both
PPPY motif and Rsp5p mediated ubiquitylation direct the targeting of Sna4p to the vacuolar lumen,
through the MVB pathway.
Sna4p is the first characterised protein for which those two motifs have been shown to play a role in its
biosynthetic sorting.
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Membrane-anchored protease regulation during tumoral growth
L. HOST1, V. CHABOTTAUX1, W. R. ENGLISH2, J-M. FOIDART1 AND A. NOËL1
(1 Laboratoire de Biologie des Tumeurs et du Développement, GIGA-cancer, Université de Liège, 2 Department
of Oncology, Cambridge Institute for Medical Research, Cambridge University, United Kingdom)

Tumor growth and metastatic dissemination are associated with an important tissue
remodelling that requires different proteases. The matrix metalloprotease (MMP) are involves
in cell migration, cell proliferation, invasion, apoptosis and also in physiological and
pathological remodelling of the extracellular matrix. On a total of 24 MMPs known, 6 are
anchored to the plasma membrane.
Different works of our laboratory have shown that MT1- and MT4-MMP overexpression
confer to cancer cell lines an angiogenic phenotype and an increase of the metastatic
spreading, respectively. These works also suggest that MT1- and MT4-MMP are not playing
a redundant role and that their molecular mechanisms are different.
Recently, it has been shown that pericytes are more frequently detached and distant from the
endothelium in xenograft expressing MT4-MMP. This effect is associated with an increase of
blood vessel leakage and a downregulation of thrompospondin-2. These data suggest a
potential role of MT4-MMP in endothelial cell – pericyte interactions and in the intraextravasation of metastasis.
With the aim to clarify this hypothesis, we are studying in vitro the interactions between
mural cells (HUVEC, HMVEC) and perivascular cells (HBVP, AoSMC) while they are
culture together and in presence of tumoral cells overexpressing MT4-MMP or not. The
conditioned media of MDA-MB-231 transfected or not with MT4-MMP is also tested. The
set-up of these experiments are under progress.
In the other hands, we do not know if MT4-MMP catalytic activity is requiring to confer to
cells their metastatic features. Consequently, we have tested the effect of a broad spectrum
inhibitor of MMP on the tumoral growth in vivo, by injecting in nude mice MT4-MMP
overexpressing cells or not. A similar profile of inhibition is observed whatever cells express
or not MT4-MMP.
To further investigate the mechanism of action of MT4-MMP, we have also generated a
mutated form of MT4-MMP by site-directed mutagenesis. This mutation was realized to
inactivate the catalytic domain of this enzyme and this construction has been transfected into
MDA-MB-231 expressing luciferase. Through this approach, we will study the influence of
the catalytic domain in vitro and in vivo on tumour growth and metastatic spread.
Moreover, we have received MT4-MMP knock-out mice who will allow us to further
investigate angiogenesis and tumoral growth in vivo.
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Peroxisome dynamics in cultured mammalian cells
S.J. HUYBRECHTS1, P. P. VAN VELDHOVEN1, C. BREES1, G.V. LOS2, AND M. FRANSEN1
(1Katholieke Universiteit Leuven, Faculteit Geneeskunde, Departement Moleculaire Celbiologie, LIPIT,
Campus Gasthuisberg (O&N 1), Leuven, Belgium and 2Promega Corporation, Madison, USA)
Despite the identification and characterization of various proteins that are essential for peroxisome
biogenesis, the origin and the turnover of peroxisomes are still unresolved critical issues (SCHRADER and
FAHIMI, 2008). In this study, we employed the HaloTag technology as a new approach to examine
peroxisome dynamics. This technology is based on the formation of a covalent bond between the HaloTag
– a mutated bacterial dehalogenase which is fused to the protein of interest – and a synthetic haloalkane
ligand (LOS and WOOD, 2007). By using cell-permeable ligands attached to a variety of fluorophores (e.g.
Rhodamine Green, tetramethylrhodamine, coumarin), it is possible to image distinct pools of newlysynthesized proteins, generated from a single genetic construct, at different wavelengths (SVENDSON et
al., 2008).
Here we show that peroxisomes in cultured mammalian cells – under normal growth conditions – have a
half-life of approximately two days and are degraded by macroautophagy. In addition, we demonstrate that
peroxisomes, unlike mitochondria, do not fuse and exchange their content. Finally, we provide evidence
that peroxisomes can multiply by fission and unevenly distribute their matrix protein content over the
resulting organelles.
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Membrane and cytoplasmic proteome biology of anterior mice hippocampus
P. JACKERS1, A.C. MASSART1, A. DEPAULIS2, E. DE PAUW1
(1Laboratoire de Spectrométrie de masse, Université de Liège, Belgique and 2 Institut des Neurosciences,
Université Joseph Fourier, Grenoble, France)
The prevalence of neurodegenerative diseases increases steadily and proteomics on disease-related brain
areas become more and more complex, whereas suitable samples are scarce. Due to this difficulty, animal
models are indispensable in understanding human biology and disease, and the most commonly used model
is the mouse (Mus musculus). Mice share many genetic and physiological characteristics with humans,
breed rapidly, and can be genetically modified leading to the functional characterisation of many proteins.
As for human, the mouse hippocampus is one of the most important areas of the brain and has therefore
been an object of intensive investigation for many years. Mouse hippocampus has served as models for
degenerating brain diseases associated with Alzheimer's disease, Parkinson's disease, ischemia, epilepsy,
synaptic plasticity and underlying mechanisms of learning and memory.
Using 2 anterior parts of normal mouse hippocampi, we intend to characterize membrane and cytoplasmic
proteome using a modified procedure previously established (WISNIEWSKI et al., 2008). This method
permit the preparation and analysis of 2 individual fractions enriched in membrane and cytoplasmic
proteins. The method for separation of membrane and cytoplasm fractions comprises a stepwise depletion
of non-integral membrane proteins from entire tissue homogenate by high-salt, carbonate, and urea washes.
The cytoplasmic proteins obtained from high-salt depletion are considered as the soluble fraction. The
membrane proteins obtained from the stepwise depletion are considered as the insoluble fraction.
Enzymatic digestion of both membrane and cytoplasmic fractions are carried out without use of detergents
by double digestion with endoproteinase Lys-C and trypsin. Digested peptide fractions are loaded on
StageTips for rapid desalting and are separated by online reversed-phase (RP) nanoscale capillary liquid
chromatography (nanoLC). Separated peptides are analyzed by electrospray tandem mass spectrometry
(HPLC-ESI-MS/MS).
The entire procedure allows rapid processing and preparation of samples from minute amounts as 30-40 mg
frozen tissue leading to about 70 µg of membrane proteins and 500 µg of cytoplasmic proteins. This can be
extremely helpful for proteomic profiling of small pieces of tissue and clinical material.
Analyses of membrane fraction identified about 45% total membrane proteins. This fraction includes
glutamate receptor 1 and 2, proteins involved into the trafficking of synaptic vesicles, lipid-anchor proteins,
G proteins involved in various transmembrane signalling systems, NMDAR signalling complex proteins,
voltage channel proteins… Analyses of the cytoplasmic fraction identify various proteins belonging to
different compartments and/or pathways. A large amount of these proteins are specifically expressed into
the hippocampus and/or into the nervous system.
This work was financially supported by a grant of the European Commission (Valapodyn) and of the Walloon
Region of Belgium (KeyMarker).

WISNIEWSKI , J.R. (2008) Methods in Molecular Biology 432: 175-183.
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The coherence of life: building a new paradigm for cell physiology. Relevance for oxidative
phosphorylation.
L. JAEKEN
(Karel de Grote-Hogeschool. Departement IWT, Laboratorium voor Biochemie, Salesianenlaan 30, 2660
Hoboken)
Many life processes take place and are sensitive at a level far below that of thermal noise (Brownian
motion) indicating that coherent processes are at work (SCHRöDINGER, 1944, HO, 2008). For instance,
oxidative phosphorylation cannot take place by means of a chemiosmotic mechanism based on bulk phases,
because an average mitochondrion with a radius of 0.36µm at pH 7.0 only contains 6 free protons during
state IV (55% water) and only 1 free proton during state III (10% water). How one can build a gradient
with this? How at maximal activity this single free proton has to serve about 20.000 ATP-synthase
molecules? Clearly chemiosmosis is not relevant and only a coherent collective mode of numerous ‘bound
protons’ can be part of a complex coherent mechanism responsible for the observed overall cooperativity of
the respiratory process taking place in the mitochondrion, which reacts as a single whole.
The study of life’s coherence is an emerging field of investigation, which was long-time neglected by
mainstream biology. Only a few rather independent scientists tried to tackle the problem. Several different
approaches to it, from physiology but also from fundamental physics, can be unified (JAEKEN, 2006). In
this unification the association-induction hypothesis of LING (2001) is central. LING’s description of a
cell’s resting state (static metastable high-energy state) corresponds to a ‘Fröhlich state (FRöHLICH, 1986)
and to the condensed state described by DEL GIUDICE et al. (1986). The dynamic transitions from rest-toaction and from action-to-rest described by LING (2001) correspond to ‘Fröhlich waves’ (FRöHLICH,
1986), to Bose decondensation/condensation (DEL GIUDICE et al., 1986), to gel/sol and sol/gel phase
transitions (POLLACK, 2001) and include changes in the state of water (LING, 2001; POLLACK, 2001;
WIGGINS, 2008). These phase transitions probably make use of different kinds of solitons (DAVYDOV,
1977). Regular oscillations during continued action (i.e. during prolonged muscle contraction) correspond
to ‘Fröhlich limit cycles’ (FRöHLICH, 1986). These different forms of coherent states and processes can
all be derived from a single Schrödinger equation. This unification renders much strength to the new
paradigm (JAEKEN, 2006). It already allowed to largely extent the traditional list of functions of the
cytoskeleton (JAEKEN, 2007).
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Control of cell death by pathogenic bacteria: identification of Brucella melitensis Omp2b and FecE as
anti-apoptotic candidates in a genome-wide yeast-based screen.
G. LALOUX, M. DE BARSY, A. JAMET, J.-J. LETESSON AND X. DE BOLLE
(Molecular Biology Research Unit, University of Namur, 61 rue de Bruxelles, 5000 Namur, Belgium)
During the complex interaction between intracellular bacteria and their host, the pathogenic agents can
interfere with many cell functions to successfully achieve their infection cycle.
This “piracy” strategy also concerns apoptosis, as it is often inhibited during infection by intracellular
bacteria, probably to support survival of their replication niche. Among well-known examples, Brucella
spp., facultative intracellular bacteria, has been shown to inhibit spontaneously occurring or induced
apoptosis of infected monocytes and macrophages. However, the molecular mechanisms leading to this
inhibition (potentially involving secretion of anti-apoptotic effector proteins by Brucella) is still unknown.
On the other hand, the yeast Saccharomyces cerevisae is known to be an interesting model for the
functional study of pro- or anti-apoptotic proteins, such as the Bcl-2 family members. Moreover, yeast can
be used as a powerful tool for the identification of new putative apoptosis inhibitors. To identify potential
anti-apoptotic proteins, we performed a genome-wide screen for Brucella proteins that can “rescue” yeast
from cell death induced by the mammalian pro-apoptotic Bax. For this purpose, the Brucella melitensis
ORFeome, which is a standardised ORFs (open-reading frames) library, has been co-expressed with bax in
yeast, under inducible conditions. Further screening steps led to the identification of two Brucella inhibitors
of Bax-induced cell death in yeast, FecE (an ABC transporter-associated ATPase) and Omp2b (an outer
membrane protein). The latter is particularly interesting considering its high similarity with its paralog
Omp2a (about 85%), both Omp2a and Omp2b being encoded by neighbour head-to-tail genes. Moreover,
we showed that the “Bax-rescuing” phenotype is specific to Omp2b, as it is observed neither with Omp2a
nor with the other tested outer membrane proteins. Furthermore, we studied the “Bax-rescuing” ability of
truncated forms of Omp2b and a chimeric form of Omp2a. Construction of these variants relies on
deletions or exchange of their predicted N-terminal secretion signal peptide, which is normally recognised
and cleaved by the Sec system during Omp’s translocation to the periplasm. We showed that there is an
effect on the “Bax-rescuing” ability when testing those variants. Like three other B. melitensis proteins,
FecE was found to interact with two BIR-containing human proteins in a yeast two-hybrid screen. The two
potential anti-apoptotic effectors (Omp2b and FecE) are currently under characterization in mammalian
cells assays to confirm and further investigate their role in the perturbation of host apoptosis process.
G.Laloux is recipient of a FNRS Research Fellowship (Fonds National de la Recherche Scientifique, Belgium)
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New hypotheses on the functions of carboxypeptidase M in the cell
A.M. LAMBEIR, C. DENIS, K. DEITEREN
(Laboratory of Medical Biochemistry, Department of Pharmaceutical Sciences, University of Antwerp, B2610 Antwerp (Wilrijk), Belgium)
The family of the carboxypeptidases was one of the earliest enzyme families to be studied. Basic
carboxypeptidases cleave C-terminal lysines and/or arginines from peptides and proteins and exert roles in
the physiological processes of blood coagulation/fibrinolysis, inflammation, food digestion and prohormone and neuropeptide processing.
Among the various family members carboxypeptidases M (CPM) is unique because of its constitutive
expression in an active form at the surface of specialized cells and tissues in the human body. High
expression in the distal and proximal tubular epithelial cells of the kidney and on type II alveolar cells in
the lung suggests a tissue specific action in those organs. In addition, recent gene profiling studies have
shown that CPM is upregulated during cell maturation and differentiation in certain conditions. For
example, during the in vitro, adhesion promoted monocyte-to-macrophage differentiation CPM expression
increases almost 100-fold (REHLI et al., 1995, LIU et al., 2008). A similar up-regulation was observed
during maturation of adipocytes and osteocytes from mesenchymal stem cells (MARQUEZ-CURTIS et
al., 2008, LIU et al., 2007).
During monocyte-to-macrophage differentiation the CPM gene expression pattern coincides with that of
genes involved in lipid, fatty acid and steroid metabolism. This observation and the localisation of CPM in
lipid rafts is consistent with a role of CPM in processes of endocytosis and signalling, typical for
macrophages and adipocytes. Future research will show whether this role relies solely on the proteolytic
activity of CPM or requires as yet unknown protein-protein interactions.
This work was supported by the Flanders Research Foundation (FWO-Vlaanderen). C.D. and K.D. received
doctoral grants from the FWO-Vlaanderen.
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Internalization of EGF receptor following lipid rafts disruption in keratinocytes is delayed and
dependent on p38 MAPK activation
S. LAMBERT1, H. AMEELS1, R. GNIADECKI2, M. HERIN1 AND Y. POUMAY1
(1 Cell and Tissue Laboratory, URPHYM, University of Namur (FUNDP), B-5000 Namur, Belgium and
Department of Dermatology, University of Copenhagen, Bispebjerg Hospital, Copenhagen NV, Denmark)
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The receptor for epidermal growth factor (EGF) plays an important role in the control of cell
physiology in epidermal keratinocytes and is known to move out of lipid raft after cholesterol
depletion, leading to ligand-independent activation of the tyrosine kinase domain.
Accumulation of evidence indicates the ability of EGF receptor (EGFR) to undergo
internalization without participation of the ligand under the control of p38 MAPK during
stress conditions. Since cholesterol depletion using methyl-beta-cyclodextrin is known to
induce ligand-independent activation of EGFR in keratinocytes, we investigated by confocal
microscopy and ligand-binding tests the processing and localization of EGFR following lipid
raft disruption. Here, we report the dimerization and the slow internalization of the receptor
accompanied by the delayed phosphorylation of tyrosine 1068 and its degradation by the
proteasome. We also demonstrate the involvement of p38 MAPK during the process of
internalization, which can be considered as a protective response to stress. Moreover,
cholesterol-depleted keratinocytes recover their ability to proliferate during the recovery
period that follows lipid raft disruption.
Since p38 is activated in hyperproliferative skin conditions such as wound healing or psoriasis
and since the EGFR is concomitantly activated in those conditions, we hypothesize that
critical situations for the epidermis might lead to ligand-independent endocytosis of EGFR in
keratinocytes under the control of p38 MAPK activity and might be a protective response
when the main epidermal cell type is challenged by stress.
This work was financially supported by a grant of the FRFC (contract n° 2.4506.01) and a grant of the FNRS
(1.5.033.06F). S. Lambert is recipient of a FRIA fellowship.
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Inhibition of osteopontin in glioma cell lines reduces tumor growth and migration and increases mice
survival.
V. LAMOUR1, M. LE MERCIER2, F. LEFRANC 3, R. KISS2, V. CASTRONOVO1 AND A.
BELLAHCENE1

(1 From the Metastasis Research Laboratory, Giga cancer, University of Liège, Belgium, 2
From the Laboratory of Histopathology, Free University of Brussels, Belgium, 3 From
Department of Neurosurgery, Erasmus University Hospital, Brussels, Belgium)
Malignant gliomas are brain neoplasms that are highly proliferative and angiogenic and are locally very
invasive. The median survival of patients with malignant glioma is less than 1 year, and only 2% survive
beyond 3 years. A better understanding of glioma biology to derive effective therapeutics for this incurable
neoplasm is indicated clearly. Osteopontin (OPN) is a member of the SIBLING (small integrin-binding
ligand N-linked glycoprotein) family of multifunctional extracellular matrix proteins that is involved in
tumor growth, angiogenesis and metastasis. OPN is expressed in human glioma tumors and the extent of its
expression has been correlated with the malignancy grade. We used specific small interfering RNAs
(siRNAs) to suppress OPN expression in U87-MG and Hs683 human glioma cell lines and we performed
ex vivo, in vitro and in vivo biological assays in order to investigate the role(s) of OPN in glioma tumors
development. First, U87-MG cells were grafted on the chick chorio-allantoic membrane in order to
evaluate tumor growth ex vivo. Tumors resulting from OPN-deficient U87-MG cells were significantly
smaller than control tumors formed from untransfected U87-MG cells (paired t test, p<0.05). Next, we
determined the proliferation index of OPN siRNA tumors with an antibody directed against Ki-67
proliferation marker and we observed that OPN siRNA tumors presented about 80% less proliferating cells
than control tumors. Knowing that glioma tumor cells are essentially characterized by their highly invasive
and infiltrative capacity, we next investigated whether OPN has an impact on U87-MG cell motility in vitro
using a modified Boyden chamber assay and we explored U87-MG cell migration using the scratch–wound
assay. OPN-silenced cells, showed a 3-fold decreased motility when compared to their control and the
closure of the wound was significantly reduced in OPN-silenced cells. To finally assess whether
endogenous OPN expression is determinant for malignant glioma progression, we realized orthotopic
human glioma xenografts in nude mice. Hs683 cell lines transfected with OPN siRNA were grafted
intracranially to nude mice. Mice that received glioma cells transfected with OPN siRNA showed an
increased survival time (p<0.001) when compared to mice that were implanted with OPN-expressing
Hs683 cells. This is the first demonstration that OPN inhibition blocks glioma tumor growth and increases
mice survival.
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Ubiquitin-independent exit of the yeast Gap1 permease from the Golgi complex to the late
endosome/vacuole
E. LAUWERS AND B. ANDRE
(Molecular Cell Physiology, IBMM Institute, Université Libre de Bruxelles, Gosselies, Belgium)
In yeast cells, specific physiological signals trigger diversion of newly synthesized plasma membrane
transporters directly from the secretory pathway to the vacuole for degradation, without passing via the cell
surface. This sorting step is proposed to occur in the trans-Golgi network (TGN) and to involve recognition
of ubiquitylated cargoes by the Golgi adaptor proteins Gga1 and Gga2. We designed a new experimental
protocol based on thermosensitive secretory mutants to examine in details the process of direct vacuolar
sorting of the yeast general amino acid permease Gap1. Our results show that the nitrogen-dependent
ubiquitylation and sorting of this protein indeed take place in the TGN. However, Gap1 exit from this
compartment to the endosome occurs regardless of whether the permease is ubiquitylated or not. Nonubiquitylable variants of Gap1 pre-accumulated in the TGN are indeed correctly sorted to the endosome,
even if the cells are defective in the Rsp5/Npi1 ubiquitin ligase. These Gap1 variants, however, fail to enter
the multivesicular body (MVB) pathway and are instead redirected to the plasma membrane. Accordingly,
TGN-to-endosome transport of Gap1 requires the presence of the Gga adaptor proteins but not their
ubiquitin-binding GAT domain. Together with other studies, the previous work provides a unifying picture
of yeast membrane protein sorting at the TGN.
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Effects of peroxynitrite on endothelial cells in culture – Role of the transcription factor Nrf2 and the
UPR (unfolded protein response).
L. MATTART, D. SIMON, M. VAN STEENBRUGGE AND M. RAES
(Research Unit on Cellular Biology, University of Namur (FUNDP), Belgium)
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.,
2003) and the Unfolded Protein Response (UPR) (DICKHOUT et al., 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), ONOO- was 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 SIN1 were also tested on the expression at the mRNA level (by real-time RT-PCR) of genes known to be
regulated (at least partially) by Nrf2: SQSTM-1, NQO1 and HO-1. These genes were 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 (4 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 :
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Is there an involvement of oxidative stress in the effects induced by lipid raft disruption in epidermal
keratinocytes?
C. MATHAY, D. SIMON AND Y. POUMAY
(Cell and Tissue Laboratory, URPhyM, Faculty of Medicine, University of Namur (FUNDP), Namur,
Belgium)

In a model of autocrine keratinocyte culture we have previously shown that disruption of lipid
rafts and oxidative stress induce similar stress signalling pathways in terms of time-course
expression of the HB-EGF and p38 phosphorylation profiles (Mathay et al., 2008).
Practically, lipid raft disruption in confluent keratinocyte cultures is obtained with the
cholesterol-sequestering molecule methyl-beta-cyclodextrin (MBCD) while oxidative stress is
induced by treating cells with hydrogen peroxide (H2O2).
Because similar signalling pathways were observed after oxidative stress or lipid raft
disruption we wondered whether the disruption of lipid rafts could be linked to an oxidative
stress. In order to address this question more precisely, we investigated oxidative phenomena.
Unexpectedly, we observed that lipid raft disruption is not linked to oxidative stress events.
Indeed, using the antioxidant N-acetyl-cysteine (NAC), we show that cell viability in H2O2treated keratinocytes can be preserved when NAC is supplemented before the H2O2 treatment.
However the use of NAC does not protect the viability in cholesterol-depleted keratinocytes,
indicating that cholesterol depletion does not alter the redox balance in confluent
keratinocytes. Moreover, Western blot analyses of signalling pathways reveal that the
antioxidant NAC counteracts the H2O2 treatment and thus annihilates the activation of
signalling molecules. But again, the presence of NAC in lipid raft-disrupted keratinocytes
does not alter the signalling pathways induced by MBCD. Further on, we analysed the general
involvement of oxidative stress in cholesterol-depleted cells by checking the activity of
protein tyrosine phosphatases, the intracellular H2O2 production and the general protein
oxidation. Our data show that cholesterol depletion by MBCD does not induce oxidative
mechanisms, since tyrosine phosphatase activity is similar in cholesterol-depleted cells and
control cells, since the intracellular H2O2 production is even decreased in MBCD-treated cells,
and since we detect no protein oxidation in keratinocytes subjected to cholesterol depletion.
Altogether, our observations demonstrate that the disruption of lipid rafts by methyl-betacyclodextrin does not initiate ROS signalling and does not involve protein oxidation
phenomena. At present the compelling goal will be to identify and to explore the potential
mechanism(s) by which lipid raft disruption exerts its effects on epidermal keratinocytes.
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Evaluation of candidate housekeeping genes using geNorm algorithm to study the epidermal
differentiation of human keratinocytes by qRT- PCR
F.MINNER1, F. HERPHELIN1 AND Y. POUMAY1
( Cell and Tissue Laboratory, URPHYM, University of Namur (FUNDP), Namur, Belgium)
1

In serum-free autocrine culture conditions, confluence of cultured human keratinocytes corresponds to a
strong commitment towards epidermal differentiation. Quantification of mRNA encoding epidermal
markers of differentiation such as keratin14 (KRT14), keratin 10 (KRT10), involucrin, loricrin, filaggrin or
transglutaminase-1 has been the most frequently used procedure in order to characterize the precise
phenotype of these cells. Several procedures are available in order to identify and quantify mRNA:
Northern blotting, RNase protection assay, micro-array analysis, and real-time quantitative RT-PCR (qRTPCR). Each procedure quantifies the expression of a gene by measuring a value that is calculated relatively
to the measurement performed on the same sample for the expression of a housekeeping gene, so called for
its stable expression independently of any particular cell phenotype. Candidate house-keeping genes, which
have been already chosen for studies of keratinocytes, include glyceraldehyde-3-phosphate dehydrogenase
(GAPDH), ribosomal protein large P0 (RPLP0 or 36B4), actin or tubulin. In many studies of keratinocyte
differentiation, the expression of these genes seemed to be almost constant when studied by Northern
blotting. Today, real-time qRT-PCR is becoming the more generalized technique to study the expression of
markers of differentiation, measured as a ratio to a stably expressed housekeeping gene but the high
sensitivity of this tool requires a particular attention on data normalization and processing. In this study, we
present analysis of multiple markers of epidermal differentiation by qRT-PCR, with emphasis on the right
choice of house-keeping genes. To select housekeeping genes, the expression of five commonly used
candidate housekeeping genes, GAPDH, alpha-Tubulin1B (TUBA1B), RPLP0, TATA-binding protein
(TBP), ribosomal protein large 13A (RPL13A) and KRT14, an exclusively epidermal gene presenting a
stable expression in the culture model, was measured and data were analyzed using geNorm algorithm
(VANDESOMPELE et al., 2002). Results obtained support the selection of TBP, RPL13A and RPLP0 as
housekeeping genes in order to study differentiation of keratinocytes by real-time qRT-PCR and highlight
that housekeeping genes used in studies of gene expression in keratinocytes must be evaluated in regard of
precise experimental conditions before analysis of expression of other genes (MINNER and POUMAY,
2008).
This research received support from FRFC Grant 2.4506.01 and FNRS Grant 1.5.033.06F to YP.
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Communication at a distance: PepA-induced DNA remodelling in gene regulation and site-specific
DNA recombination in Escherichia coli.
P. NGUYEN LE MINH1, N. DEVROEDE1, J. MASSANT, D. MAES2 AND D. CHARLIER1.
(1Erfelijkheidsleer en Microbiologie, Vrije Universitet Brussel. Pleinlaan 2, B-1050 Brussels, Belgium and
2
Laboratorium voor Ultrastructuur , Vrije Universiteit Brussel)
Communication at a distance along a DNA molecule is an important element in numerous essential
biological processes. Aminopeptidase A (PepA) from E. coli is a multifunctional protein that plays a major
architectural role in the establishment of a selective long distance communication in two distinct processes,
transcriptional control of the carAB operon encoding carbamoylphosphate synthase, and site-specific
resolution of ColE1 multimers.
PepA is a large homohexameric multifunctional protein. It is a major peptidase that is also a DNA-binding
protein involved in (i) pyrimidine and purine-specific transcriptional control of carP1 activity
(DEVROEDE et al., 2004) and (ii) cer/Xer site-specific recombination that ensures monomerization of
ColE1 multimers, a prerequisite for stable plasmid inheritance (ALÈN et al,. 1997). In both transcriptional
control and site-specific DNA recombination, the aminopeptidase activity of PepA is not required. It
appears rather, that PepA induces pronounced DNA deformations so as to bring together recombination
sites and to allow interactions with other distantly bound proteins.
Atomic force microscopy was used to analyze PepA-DNA complexes. Measurements of the contour length,
bending angle and volume of PepA-DNA complexes indicate that PepA binding to the carAB control
region results in wrapping of approximately 225 bp of the carAB control region around a single hexameric
PepA molecule. The wrapped region extends from slightly downstream of the IHF binding site to
immediately upstream of the -35 carP1 promoter element, thus spanning the binding sites for the purine
repressor PurR and RutR, a novel transcriptional regulator of pyrimidine utilization. RutR was recently
proposed to act as a transcriptional activator of carP1 (SHIMADA et al., 2008). Furthermore, our analyses
of PepA-cer complexes indicate that two PepA hexamers are required to join two cer sites in direct repeat
in an interwrapped synaptic complex by wrapping and looping out the intervening DNA.
These data reveal the stoichiometry of the regulatory and recombination complexes and constitute the first
direct proof of the DNA wrapping and looping capacity of PepA.
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Putative microRNAs modulated by expression of MT4-MMP in MDA-MB-231 transfected cells.
A. PAYE, V. CHABOTTAUX, B. MARI, L. HOST, L. MALVAUX, J.M. FOIDART, AND A. NOEL
(Laboratoire de biologie des tumeurs et du développement, GIGA CANCER, Université de Liège, CNRS et
université de Nice Sophia Antipolis, Institut de Pharmacologie Moléculaire et Cellulaire Sophia Antipolis,
France, and Laboratoire de Biologie Moléculaire et de Génie Génétique, Université de Liège, GIGACancer, Sart Tilman B23, B-4000, Belgique)
Membrane-type matrix metalloproteinases (MMPs) constitute a subfamily of six distinct membraneassociated MMPs. MT4-MMP is a glycosylphosphatidylinositol-anchored protease which is involved in
promoting breast cancer growth and metastasis. Protein level of MT4-MMP is increased in epithelial
cancer cells of human breast carcinoma as compared to normal epithelial cells. Furthermore, MDA-MB231 breast cancer cells transfected with MT4-MMP cDNA strongly promote primary tumor growth and
associated metastasis in RAG-1 immunodeficient mice as compared to normal MDA-MB-231 cells
(CHABOTTAUX et al., 2006).
Recently, microRNA deregulation was identified as a major contributor to cancer initiation and progression
and microRNA genes were shown to be directly regulated by activated proto-oncogenes.
In this preliminary study, normal and MT4-MMP transfected MDA-MB-231 cells were injected in RAG-1
immunodeficient mice and mRNAs extracted from tumors were profiled by microarrays. Several
microRNAs potentially up- or down-regulated by MT4-MMP were identified.
Future work will consist in confirming deregulation of these microRNAs by quantitative stem-loop reverse
transcriptase PCR and identifying their potential protein targets. In addition, bioinformatic approach is also
used to identify miRNas putatively controlling MT4-MMP. The final goal would be to improve the
understanding of MT4-MMP mechanisms in promoting human breast cancer progression.
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New tools provide new results from published microarray data sets
M. PIERRE1, A. GAIGNEAUX1, F. BERGER1, B. DEHERTOGH1, E. BAREKE1, C. MICHIELS2 AND
E. DEPIEREUX1
(1 Unité de Recherche en Biologie Moléculaire, Facultés Universitaires Notre Dame de la Paix, Namur,
Belgium and 2 Unité de Recherche en Biologie Cellulaire, Facultés Universitaires Notre Dame de la Paix,
Namur, Belgium)
Today, DNA microarrays have become common tools in many laboratories of molecular biology and
medicine because they enable the researchers to measure the expression of an entire genome in a single
experience. In spite of their world-wide success, the Affymetrix GeneChips methodology still need
improvement.
The first issue tackled in this study concerns the Chip File Definition (CDF). A CDF is a file developed by
Affymetrix for each platform, that links several probes (probe set) to a given gene name. The probes
representing the "gene" reflect sometimes the status of genomic databases several years ago. Since then
genomic information, and the arguments to assign probes to probesets have evolved and alternative CDFs
have emerged. Here we show the effect of the use of an alternative CDF on the best hits of the
differentially expressed genes list with respect to the best hits published on the original data set.
The second issue tackled here is about pre-processing and processing methods. The pre-processing includes
the background correction, the normalisation and the summarization of signal values measured on a chip.
The processing is the statistical evaluation of the differential expression of genes between two conditions.
We show, on the same published data set, that the evolution of the pre-processing and processing methods
provides substantially different top lists of differentially expressed genes.
The perspective of this preliminary research is the revisiting of differentially expressed gene lists by the
meta-analysis of published microarray data sets in the field of hypoxia and metastasis phenotype.
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Dentin matrix protein 1 (DMP1) regulates the cell cycle progression of human endothelial cells and
promotes angiogenesis.
S. PIROTTE, V. CASTRONOVO AND A. BELLAHCENE.
(GIGA-Cancer, University of Liege, Metastasis Research Laboratory, Liege, Belgium)
Dentin matrix protein 1 (DMP1) is a member of the small integrin-binding ligand N-linked glycoprotein
(SIBLING) genes family, which also includes bone sialoprotein (BSP), osteopontin (OPN), dentin
sialophosphoprotein (DSPP), and matrix extracellular phosphoglycoprotein (MEPE). Until recently, DMP1
expression was thought to be restricted to mineralized tissues and particularly teeth. Yet, we and other
laboratories have demonstrated that DMP1 was detected in a variety of human cancers including lung and
breast carcinomas. DMP1 is an acidic phosphoglycoprotein which binds both αvß3 integrin and CD44 cell
surface receptors. DMP1 is also able to bind and to activate the matrix metalloproteinase-9 (MMP-9) as
well as factor H from the complement. In our immunohistochemical evaluation of DMP1 expression in
human breast cancer lesions, we observed that endothelial cells from capillaries strongly stained with the
antibody specifically directed against DMP1. Particularly, capillaries near the malignant lesions appeared
to be consistently positive. We decided to further investigate this observation by studying the impact of
human recombinant DMP1 treatment on human umbilical vein endothelial cells (HUVEC). We first
demonstrated that DMP1 promotes HUVEC migration in a wound healing assay. Recombinant DMP1
treatment also promotes the formation of new blood vessels in a chorioallantoide membrane (CAM) assay.
Interestingly, HUVEC treated with recombinant DMP1 are less proliferative. Under recombinant DMP1
treatment, we demonstrate that the cells are blocked in the G1 phase of the cell cycle. We also show that
the protein p27, implicated in the arrest of the cell cycle in G1 and also known to be a marker of cell
differentiation, is upregulated in treated HUVEC. Recent studies demonstrated that, independently of cell
cycle arrest function, p27 also mediates cell migration via the RhoA-GTPase pathway with potential
implications in wound healing, invasion and metastasis. Our preliminary results suggest that DMP1 could
participate to the development of new capillaries associated to cancer progression and dissemination.
Ongoing experiments will help elucidating the molecular mechanisms underlying the role of DMP1 during
angiogenesis.
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Targeting of the yeast Sna2p protein to vacuolar membrane requires a tyrosine-based
sorting motif
H.-F. RENARD AND P. MORSOMME
(Université catholique de Louvain, Institute of Life Sciences, Unité de Biochimie Physiologique, Croix du
Sud, 5/15, B-1348 Louvain-la-Neuve, Belgium)
A way to study targeting mechanisms involved in secretory pathway consists in following cargosproteins. In our lab, we are focusing on a protein family from yeast Saccharomyces cerevisiae composed of
four interesting candidates : SNA proteins (NAVARRE et al., 2000, STAWIECKA-MIROTA, et al. 2007).
One of them is Sna2p, a short 79 residues protein possessing two well conserved transmembrane spans and
a small soluble C-terminal extension. Up to now, its function remains unknown, no targeting motif nor
interaction partners have been found, and its localization is poorly defined.
Our first goal was to improve knowledge about trafficking and subcellular localization of Sna2p in
secretory pathway, and to identify a potential sorting motif in its sequence. Fusion of GFP to Sna2p Nterminus presented a localization in vacuolar membrane. By contrast, C-terminal truncated versions of
Sna2p (6, 11 and 19 residues deleted) presented a localization in “undefined punctated structures” and in
plasma membrane. Those observations led us to conclude that a sorting motif was present within the 6 last
residues of Sna2p.
Indeed, we found in this sequence a tyrosine-based motif YXXØ (where Ø = hydrophobic residue).
Directed mutagenesis on the tyrosine residue (Y75A mutation) demonstrated that this latter was functional
and necessary for Sna2p localization in vacuolar membrane. This motif is known to interact with μ subunits
of hetero-tetrameric AP-complexes (AP = Adaptator Proteins) involved in cargos selection and transport
vesicles formation. Three different AP-complexes are found in yeast : AP-1, AP-2 and AP-3. In order to
identify which AP-complex is responsible for Sna2p sorting, we observed GFP-Sna2p localization in yeast
strains deleted for the different genes encoding μ subunits. By this way, we demonstrated that AP-3 was the
most important for Sna2p sorting.
Finally, we tried to identify the “undefined punctated structures” that we observed when C-terminal
truncated versions or the mutated form (Y75A) of Sna2p were expressed. Co-localization experiments with
Erg6p fused to DsRed, a marker of lipid bodies, suggested that those structures could correspond to lipid
bodies. We confirmed our hypothesis by a biochemical approach consisting in purifying lipid particles and
analyzing them by western blot.
Our next goals will be the identification of interaction partners and the determination of Sna2p
function. Finally, all those data should allow us to establish a model making the link between the
localization, the interactions and the function of this intriguishing protein Sna2p.
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Mitochondrial mosaics : result of asymmetric cell division, or interaction of multiple genes ?
F. ROELS1, S. SENECA2, G. VAN GOETHEM3, J.-J. MARTIN4 AND R. VAN COSTER1
(1Pathol. & Pediatrie U.Gent; 2Med. Genetica, UZ-VUB Brussel; 3Neurology & Neuromuscular Diseases,
University Hosp. Antwerpen; 4Neuropathology, U.Antwerpen)
Mitochondrial mosaics after staining for cytochrome oxidase (COX) activity are well known in muscle, and
since recently also in human liver (MÜLLER-HÖCKER et al., 2002; ROELS et al., 2008). Analysis of
mtDNA has revealed tissues with heteroplasmy, i.e. populations of mitochondria (Mi) with different
genomes.
These phenomena are often explained by a mutation in mtDNA followed by unequal mitotic partition of
normal and mutated Mi between daughter cells. During many subsequent cell divisions a “shift” can occur
leading to cells and tissues with exclusively mutated, or exclusively wild-type, Mi.
This mechanism may explain the mosaic observed in the liver of our first patient, diagnosed with a Pearson
syndrome, who has indeed a “common” deletion of 4977 bp in 50 % of the mtDNA molecules. After COX
staining, some liver cells display very low or no activity in their Mi, and adjacent cells have either a mixed
population or all normal Mi. Muscle Mi have normal COX.
However the mechanism must be different in our 2 other patients with liver mosaics, since they have a
depletion of mtDNA caused by a mutation in the nuclear gene for polymerase γ (POLG). Muscle COX
again was normal. How a mutation of a nuclear gene can elicit variable phenotypes is an intriguing matter
but very relevant in many genetic diseases.
We have proposed that the interaction of several other genes encoding proteins that guarantee the
maintenance (continuous renewal) of the deoxynucleotide pool and mtDNA, results in variable levels of
mtDNA that in turn cause variable levels of COX, a mtDNA encoded enzyme. Proteins involved are: the
dNTP transporter securing import of cytosolic deoxyribonucleotides, thymidine kinase-2, succinyl-CoA
synthetase-A (required for ADP synthesis), mitochondrial NDPKinase (that phosphorylates ADP) and
deoxycytosinekinase.
“Effects of other genes on the expression of a primary defect” (William Gahl, Bethesda) has also been
proposed to explain peroxisomal mosaics. Here the interacting proteins are Pex1p, Pex26p and Pex6p; and
Pex2p, PMP70, ALDP and Pex19p (ROELS et al., 2003). In addition, of PEX2 and PEX6 mutations exist
that are temperature sensitive
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Study of the mechanisms involved in the modulation of cancer cell apoptosis under hypoxia
A. SERMEUS, J.-P. COSSE, M. RAES, C. MICHIELS
(Laboratory of Biochemistry and Cellular Biology (URBC), University of N amur, 61 rue de Bruxelles,
5000 Namur, Belgium)
Cancer cells located in the tumour core are often deprived of oxygen. Moderate tumour hypoxia induces
cell resistance to radio- and chemo-therapies. Although this resistance has been observed for a long time,
the mechanisms underlying it are not yet well understood.
The aim of this work was to highlight the cellular responses to hypoxia leading or not to cancer cell
resistance according to the cell line, the chemotherapeutic agent used and the presence or not of a wild-type
p53 transcription factor. For this purpose, we studied the behaviour of 8 cell lines originating from various
organs and harbouring or not a wild-type p53 factor when submitted to 5 chemotherapeutic agents targeting
different cellular pathways. The level of apoptosis under normoxia or hypoxia in the presence or not of the
chemotherapeutic agents was monitored by the measure of caspase 3 activity and the detection of PARP
cleavage. The actual cell death was assessed by measuring the LDH release. Although the effect of the
different agents was more or less the same on a particular cell line, the responses to these agents varied
according to the cell line: hypoxia protected some cell lines while it had no effect or aggravated the
mortality of others.
In order to delineate pathways involved in these various cell responses to hypoxia, p53 protein level was
studied. Indeed, the absence of a functional p53 transcription factor often leads to cell resistance. The
abundance of the p53 protein as well as of post-translationally modified forms of this factor was thus
investigated. The results obtained showed variations according to the cell line and the pro-apoptotic agent.
For example, in HepG2 cells, p53 protein level was increased when cells were incubated in the presence of
all the chemotherapeutic agents but Ser-15 was phosphorylated only when etoposide was used. In these
cells, p53 abundance was decreased under hypoxia compared to normoxia, correlating with the apoptotic
profile. p53 could therefore be a factor mediating the effect of hypoxia on apoptosis but other pathways are
certainly also involved.
These results show that hypoxia has different effects on the apoptosis induced by chemotherapeutic agents
according to the cell line. Although in the majority of the cases, hypoxia protected cells against apoptosis
as observed in vivo, hypoxia had no effect or even aggravated apoptosis induced in other cell types. The
mechanisms responsible for the differential effects observed in this work are under investigation but could
involve p53.
Acknowledgements: A. Sermeus and J.-P. Cosse are recipients of a FRIA fellowship (Fonds pour la Recherche
dans l'Industrie et l'Agriculture, Belgium) and Carine Michiels is research director of FNRS (Fonds National de
la Recherche Scientifique, Belgium).
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Mild mitochondrial uncoupling induces 3T3-L1 adipocyte dedifferentiation by a PPARgindependent mechanism while TNFa-induced dedifferentiation is PPARg-dependent
S. TEJERINA1, A. DE PAUW1, S. VANKONINGSLOO1, A. HOUBION1, P. RENARD1, F. DE
LONGUEVILLE2, M. RAES1 AND T. ARNOULD1*
(1Laboratory of Biochemistry and Cellular Biology, University of Namur, Rue de Bruxelles, 61, 5000
Namur, Belgium. 2Eppendorf Array Technologies, Rue du Séminaire, 12, 5000 Namur, Belgium)
Impairment of mitochondrial activity affects lipid-metabolizing tissues and mild-mitochondrial uncoupling
has been proposed as a possible strategy to fight obesity and associated diseases. In this report, we
characterized the 3T3-L1-adipocyte “dedifferentiation” induced by carbonyl cyanide (p-trifluoromethoxy)phenylhydrazone (FCCP), a mitochondrial uncoupler. We found a decrease in TG content in adipocytes
incubated with this molecule.
We next analyzed the expression of genes encoding adipogenic markers and effectors and compared the
differentially expressed genes in adipocytes treated with FCCP or TNFα cytokine known to induce
adipocyte “dedifferentiation”). Furthermore, a significant decrease in the transcriptional activity of PPARγ
and CEBP/α transcription factors was found in adipocytes with impaired mitochondrial activity. However,
while these modifications were also found in TNFa-treated adipocytes, rosiglitazone and 9- cis retinoic acid
(PPARγ/RXR-ligands) were unable to prevent triglyceride loss in FCCP-treated cells. Metabolic assays
also evidence that TG reduction could be mediated by a down-regulation of lipid synthesis rather than an
up-regulation of fatty acid oxidation. Finally, lipolysis stimulated by the uncoupler also seems to contribute
to the TG reduction, a process associated with Perilipin A down-regulation.
These results highlight some new mechanisms that might potentially be involved in adipocyte
“dedifferentiation” initiated by a mitochondrial uncoupling.
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Plasma membrane lipids form distinct micrometer-size domains of decreasing order and
mobility
D. TYTECA1, L. D’AURIA1, P. VAN DER SMISSEN1, T. MEDTS1, S. CARPENTIER1, J.
C. MONBALIU2, P. DE DIESBACH1, AND P. J. COURTOY1
(1CELL Unit, Université catholique de Louvain and Christian de Duve Institute of Cellular
Pathology, Brussels, Belgium; 2CHOM Unit, Université catholique de Louvain, Louvain-laNeuve, Belgium)
Mechanisms of phase separation in biological membranes are poorly understood. Here, we show that three
large-scale lipid domains can be distinguished in the plasma membrane of CHO and J774 cells, based on
long-range lateral diffusion upon fluorescence recovery after photobleaching (FRAP) of 11 different
fluorescent lipids. We define as class I those lipids which showed extensive recovery, undistinguishable in
20-µm² and 5-µm² bleached fields (Lo-preferring glycosphingolipids [GSL]: BODIPY/NBDglucosylceramide and -D-erythro-lactosyl-ceramide). Class II (Lo-BODIPY-/NBD-sphingomyelin and
DiIC18) and class III lipids (Ld BODIPY/NBD-un[saturated] phosphatidylcholine, BODIPY-L-threolactosylceramide and FASTDiI) showed respectively partial (~ 60 %) or strong (~ 75 %) restriction of
FRAP in 20-µm², but not in 5-µm² fields. By confocal microscopy, the three lipid classes corresponded to
micrometric domains, double labeling established that these domains are not overlapping, covering together
~ 70 % of the cell surface. Next, we addressed the mechanisms of phase formation. Inhibition of GSL
biosynthesis largely relaxed restriction to lateral diffusion of class II and III. Depletion of endogenous
sphingomyelin (SM) reinforced restriction to diffusion of class II, but facilitated diffusion of class III. The
effects of combined GSL and SM depletion were reversed by replenishment with exogenous GM3 (a major
GSL) alone for class II and by either GM3 or SM for class III. These data suggest the coexistence of three
large-scale lipid phases of decreasing order, respectively enriched in GSL, SM and PC. Cohesion of
ordered domains promotes their long-range diffusion, while creating barriers to diffusion of these lessordered lipids. A tentative model is proposed.
This work was supported by Belgian FNRS, Région Bruxelloise and Région Wallone.

Abstract of poster nr. 35

Abstracts of posters
Chemical coding of enteric neurons in the zebrafish (Danio rerio) intestine.
L. UYTTEBROEK1, F. HARRISSON1, G. HUBENS1, R. BLUST2, I.T. SHEPHERD4, J.-P.
TIMMERMANS3, L. VAN NASSAUW1,3
1
Lab. Human Anatomy & Embryology, 2Dept. Biology, 3Lab. Cell Biology & Histology, University of
Antwerp, Belgium; 4 Dept. Biology, Emory University, Atlanta, USA.
In the last decade, the zebrafish has emerged as a leading model organism for the study of vertebrate
development. Molecular pathways, organ systems and physiology are well-conserved between zebrafish
and mammals. Optically transparent embryos develop rapidly outside their mother’s and are permeable to a
wide range of drugs. Most major organ systems are present in the larvae within 120 hours postfertilization
(hpf). The zebrafish genome has been sequenced and numerous mutant lines are available. In addition to
studies of vertebrate development the zebrafish is now being used to investigate specific human disease
conditions including congenital gastrointestinal diseases such as Hirschsprung’s disease that affects the
enteric nervous system (ENS). Although the general morphology and development of the zebrafish ENS
are already known, specific knowledge about the functional and morphological characteristics of enteric
neurons is still missing. These data are necessary to further characterize the ENS of genetically modified or
pharmacologically treated animals. Therefore, we aimed to unravel the neurochemical coding of specific
subpopulations of zebrafish enteric neurons.
Using immunoenzymatic and multiple immunofluorescent staining methods, we analysed sections and
whole mounts of the adult intestine and intact zebrafish larvae (72 – 96 – 120 hpf) for the expression of
neurochemical markers representing presumptive excitatory, inhibitory and sensory innervation in the three
functional intestinal regions. Three markers [tyrosine hydroxylase, vasoactive intestinal peptide (VIP), and
pituitary adenylate cyclase-activating polypeptide (PACAP)] were observed only in enteric nerve fibres,
while the other markers [calretinin, calbindin, serotonin (5-HT), choline acetyltransferase (ChAT) and
neuronal nitric oxide synthase (nNOS)] were also detected in neuronal cell bodies. The inhibitory
neuropeptides, VIP and PACAP, were present from 72 hpf in the middle and posterior part of the gut.
Nitrergic neurons were also found from 72 hpf in these parts, while calretinin was expressed in the mid-gut.
From 96 hpf, calbindin and the stimulatory neurotransmitter, 5-HT, were also expressed in the ENS. In all
segments of the adult intestine, ±50% of the enteric neurons expressed calretinin, while ±20% expressed
nNOS and an equal proportion (±40%) was calbindin- or ChAT-immunoreactive. The proportion of 5-HTpositive neurons significantly and progressively decreased from the anterior part (±23%) to the posterior
part (±11%) of the gut.
The present results indicate that inhibitory neurons are the first to differentiate,in the zebrafish ENS and
that these inhibitory neuropeptides play a significant role in the spontaneous motility activity of the gut
observed between hatching (2-3 days postfertilization (dpf)) and the onset of feeding (5-6 dpf). The results
support also previous data that the ENS is well-developed before the start of feeding. In the adult intestine,
the results are indicative of the presence of several populations of enteric neurons, and of the existence of
regional differences linked to the functions of the three intestinal segments.

Abstract of poster nr. 36

Abstracts of posters
Identification of a putative PEX13 involved in glycosome biogenesis in Trypanosoma brucei
E. VERPLAETSE, N. GALLAND AND P. MICHELS
(Research Unit for Tropical Diseases, de Duve Institute, Université catholique de Louvain, Brussels,
Belgium)
The glycosome biogenesis pathway in trypanosomatids is homologous to that of peroxisomes in other
eukaryotes. Peroxisomal and glycosomal proteins are synthesized in the cytosol and imported through a
cascade of transient interactions between protein complexes (‘peroxins’; acronym ‘PEX’). A cytosolic
receptor, PEX5 or PEX7, associated with a newly synthesized matrix protein docks on a membrane-bound
complex comprising PEX14 and, in mammals and yeasts, also PEX13. Previously, we characterized PEX5,
PEX7 and PEX14 of Trypanosoma brucei. Trypanosomatid peroxins show generally a very low sequence
similarity with their homologues in other organisms precluding until now the identification of PEX13 in the
Tri-Tryps databases. However we show here the identification of the trypanosomal homologue of PEX13.
This protein possesses a C-terminal SH3 domain, a transmembrane segment, a Pro-rich region, a PTS-1 and
is localized in the glycosomal membrane. It interacts with PEX14 and PEX7 in a yeast two-hybrid system
but an interaction with PEX5 needs still to be confirmed. It has an essential role for the parasite as shown
by RNAi.
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Effect of hypoxia and oxidized LDL on autophagic and apoptotic responses in THP-1 derived
macrophages.
B. VLAMINCK, D. CALAY, K. Z. BOUDJELTIA, M. RAES, AND C. MICHIELS.
(Laboratory of Biochemistry and Cellular Biology, University of Namur, 61 Rue de Bruxelles, 5000
Namur, Belgium)
Atherosclerosis is characterized by an inflammatory thickening of the intima in medium and large sized
arteries. This thickening, or atheroma, can impair the blood flow or in the worst cases, rupture, thereby
provoking vascular accidents. It is now proven that deepest regions of the atheroma are in situation of
hypoxia which has been identified as a factor increasing the lipid loading of foam cells. Hypoxia is well
known for modulating multiple pathways potentially involved in atherosclerosis such as inflammatory
response and programmed cell death. The aim of our work is to study the effects of hypoxia on lipid
loading in THP-1 derived macrophages, and on the autophagic and apoptotic pathways that this lipid
loading may induce. The differentiated cells were incubated in the presence of native/modified LDL for 72
hours under hypoxia or normoxia. As modified LDL, we used Ox-LDL but also myeloperoxidase modified
LDL (Mox-LDL). The lipid loading was assessed by Oil Red O staining and immunofluorescence staining
using an anti-Adipocyte Differentiation Related Protein (ADRP) antibody and a lipid probe. The amount of
ADRP was also monitored by western blot. The results show an important increase in the lipid loading in
the presence of Ox-LDL and to a larger extent, in the presence of Mox-LDL. We also observed a marked
lipid loading in the presence of Nat-LDL. ADRP expression was induced in the presence of the three
forms of LDL (Nat-LDL, Ox-LDL, Mox-LDL), both under hypoxia and normoxia. As modified LDL are
described to be toxic and given the massive burden accumulated in the cells, we assessed the toxicity of the
different modified LDL using a LDH release assay. No toxicity was detected. In addition, no apoptosis
could be detected as measured by caspase 3 activity. We are now investigating the unfolded protein
response (UPR), known to be triggered in heavily loaded foam cells and possibly induced in our conditions,
as well as autophagy, a cellular mechanism known to be coupled to the UPR, being protective or lethal
according to the conditions. EIF2 alpha phosphorylation as well as Grp 78 overexpression was evidenced in
the presence of Ox-LDL, both under hypoxia and normoxia. All three forms of LDL induced CHOP
overexpression and nuclear translocation, both under hypoxia and normoxia. We also evidenced presence
of LC3 II, an autophagy marker, particularly in the presence of Ox-LDL, under hypoxia and normoxia.
Further investigations will confirm the full activation of the UPR, highlight the possible crosstalk between
UPR and autophagy, and reveal whether autophagy is protective or lethal in our model.
Acknowledgements : B.Vlaminck and D.Calay are recipients of a FRIA fellowship and C. Michiels is research
director of FNRS.
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