
 



POSTER PRIZES 
Two poster prizes were awarded to: 

FROM MICE TO MEN: A COMPARATIVE ANALYSIS OF GENE EXPRESSION 
DURING HUMAN FOREBRAIN DEVELOPMENT 
Marie-Alexandra Lambot (1), Fanny Depasse (2), Jean-ChristopheNoël (3), Frédéric 
Libert (1), Pierre Vanderhaeghen (1) 
1: IRIBHM, Free University of Brussels, B-1070 Brussels, Belgium 
2: Ophtalmology dept., Erasme Hospital, B-1070 Brussels, Belgium 
3: Pathology dept., Erasme Hospital, B-1070 Brussels, Belgium 
 
and  
 
GROWTH, INJURY AND REGENERATION IN THE BRAIN OF DROSOPHILA 
MELANOGASTER 
Maarten Leyssen (1), Sheeba Vasu (2), Balint Rubovsky (2), Mohammed Srahna (1), 
Jiekun Yan (1), Todd Holmes (2), Bassem Hassan (1) 
1: Dept. of Human Genetics, Campus Gasthuisberg O&N, VIB/University of Leuven, B-

3000 Leuven, Belgium  
2: Dept of Biology, New York University, New York, USA 

 

 

 

PROGRAM 
Thursday May 4th  

in Gasthuisberg, O&N1, seminar room GA1 

15h30h: Registration  
16h00h: Keynote Lecture: Morgan SHENG "Molecular Studies of Brain Plasticity" 
(jointly organized with the KULeuven Faculty of Medicine, PhD program; ) 
17h30h: Reception for PhD students and meeting participants 
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Friday May 5th  

 8h30 -  9h00: Registration 
 9h00 -  9h45: Carlos DOTTI "Establishment of neuronal polarity: intrinsic instruction, 
extrinsic perpetuation" 
 9h45 - 10h30: Frank GERTLER "Control of actin dynamics during neurite inititation and 
axon guidance" 
10h30 - 11h00: coffee 
11h00 - 11h45: Hugo BELLEN "Molecular mechanisms of endo- and exocytosis at 
synapses" 
11h45 - 12h30: Troy LITTLETON "Bidirectional communication at synapses: A genetic 
dissection of synaptic plasticity in Drosophila" 

12h30 - 14h30: Lunch and poster session 

14h30 - 15h15: 3 x 15min selected presentations 
15h15 - 16h00: Giampietro SCHIAVO "Endocytosis and membrane transport dynamics 
in motor neurons" 
16h00 - 16h30: coffee 
16h30 - 17h00: Nibaldo INESTROSA "Wnt Signaling Pathway and Synapse 
Differentiation" 
17h00 - 17h45: Yu YAMAGUCHI "Cell surface recognition events in synaptogenesis" 

19h30 ..: Dinner for invited speakers 

Saturday May 6th  

 9h00 -  9h45: Larry GOLDSTEIN "Molecular motors, stem cells, and 
neurodegeneration" 
 9h45 - 10h30: 3 x 15min selected presentations 
10h30 - 11h00: coffee 
11h00 - 11h45: Mike FAINZILBER "Retrograde signaling mechanisms in neurons - from 
axon to nucleus" 
11h45 - 12h30: Moses CHAO "Neurotrophin receptor trafficking and signaling"  

12h30 - 14h00: Lunch and poster session 

14h00 - 16h00:  
Francisca BRONFMAN "p75 Neurotrophin Receptor processing in Endosomes: New 
Clues forRetrograde Signaling?" 
Maria-Paz MARZOLO "Trafficking and functional aspects of ApoER2: its role as a 
regulator of APP processing" 
Eve SEUNTJENS "The role of the Zn finger transcription factor Sip1 in central nervous 
system development" 
André GOFFINET "Genetic control of early axonal networks" 

16h00: Poster/image prices and closing remarks 



Abstracts submitted  
 
for the 
BSCDB Spring Meeting 2006:  
 
Symposium & Workshop on 
MOLECULAR AND CELLULAR BASIS  
OF NEUROCONNECTIVITY 
  
Thursday 4 May till Saturday 6 May 2006 
 
Gasthuisberg (4 May; O&N1, seminar room GA1) and  
Provinciehuis (5-6 May)  
in Leuven 
 
Organized by:   
Prof. Dr. Wim Annaert, Laboratory for Membrane Trafficking, and  
Prof. Dr. Guido David, Laboratory of Glycobiology, KULeuven 
 
Contact: Miss Ivana Katicic (Ivana.Katicic@med.kuleuven.be) 
 



Abstract 1 
Abad-Rodriguez Jose : presenting author – e-mail : Jose.AbadRodriguez@med.kuleuven.be 

ASYMMETRIC MEMBRANE GANGLIOSIDE SIALIDASE ACTIVITY 
SPECIFIES AXONAL FATE 

Jorge Santos Da Silva (1); Carlos G. Dotti (2), Jose Abad-Rodriguez (2) 

 1: Cold Spring Harbor Laboratory; 1, Bungtown Road, Cold Spring Harbor, NY 11724 
USA  

2: VIB4 Human genetics, Campus Gasthuisberg O&N, K.U.Leuven, B-3000 Leuven 
 
The specification of the axon triggers the polarization of neurons and requires the 
localized actin destabilization. In this work we show that plasma membrane ganglioside 
sialidase (PMGS) accumulates at the tip of one neurite of the unpolarized neuron where 
it induces actin depolymerization. Blocking PMGS activity retards axonal generation, 
whereas stimulating it accelerates the formation of a single axon. PMGS induces axon 
specification by enhancing TrkA activity locally, which triggers PI3K- and Rac1-
dependent inhibition of RhoA signaling with the concomitant actin destabilization in that 
particular neurite. In conclusion, spatial restriction of an actin-regulating molecular 
machinery, in this case a membrane enzymatic activity, before polarization in enough to 
determine axonal fate. 
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Abstract 2 
Bogaert Elke : presenting author – e-mail : elke.bogaert@med.kuleuven.be 

ASTROCYTES REGULATE THE GLUR2 EXPRESSION IN MOTOR NEURONS 

E. Bogaert, P. Van Damme, M. Dewil, N. Hersmus, D. Kiraly, W. Scheveneels, I. 
Bockx, D. Braeken (1), N. Verpoorten (5), K. Verhoeven (5), V. Timmerman (5), 
P. Herijgers (3), G. Callewaert (2), P. Carmeliet (4), L Van Den Bosch (1), W. 
Robberecht (1) 

1: Laboratory of Neurobiology 
2: Laboratory of Physiology 
3: Laboratory of Experimental Surgery and Anaesthesiology 
4: The Center for Transgene Technology and Gene Therapy, Flanders Interuniversity 

Institute for Biotechnology,University of Leuven, Campus GHB,  B-3000 Leuven, 
Belgium 

5: Department of Molecular Genetics, VIB, University of Antwerp, Universiteitsplein 1, 
Antwerpen, Belgium 

 
Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease characterized by the 
selective loss of motor neurons in the motor cortex, brain stem and spinal cord. The 
cause of this disease is in most cases unknown, although mutations in SOD1 were 
found in 20% of familial cases. Different disease causing mechanisms were proposed 
such as abnormal protein aggregation, mitochondrial dysfunction, inflammation, 
excitotoxicity and others. The selective vulnerability of motor neurons could be due to 
excessive stimulation of the AMPA-type of glutamate receptor and is mediated by Ca2+ 
entering the cell through Ca2+-permeable AMPA receptors. The Ca2+ permeability of 
the AMPA receptor is determined by the absence or presence of the GluR2 subunit in 
the receptor complex: receptors containing GluR2 have a very low relative Ca2+ 
permeability compared to GluR2-lacking receptor channels. Therefore, better 
understanding of the regulation of the GluR2 expression may eventually lead to novel 
strategies against neuronal degeneration. In the present study, we identified a difference 
in GluR2 expression in motor neurons between two rat strains, which correlated with a 
difference in vulnerability to AMPA receptor-mediated excitotoxicity. Motor neurons from 
Wistar and Holtzman rats, were cultured on a pre-established feeder layer of astrocytes. 
The expression of functional GluR2 protein in cultured motor neurons was measured, by 
studying GluR2-dependent properties in perforated patch clamp recordings. Compared 
to Holtzman motor neurons, Wistar motor neurons had AMPA receptors with a higher 
relative Ca2+ permeability. This resulted in a higher elevations of the intracellular Ca2+ 
concentration upon AMPA receptor stimulation, that correlated with a higher vulnerability 
of Wistar motor neurons to kainate-induced AMPA receptor-mediated excitotoxicity. 
Astrocytes were found to determine neuronal GluR2 expression levels. The in vitro 
differences in GluR2 expression were also present in vivo. Real time PCR on spinal cord 
lysates, GluR2 immunoblot and immunohistochemical analysis showed a lower GluR2 
mRNA expression in ventral spinal cords from Wistar rats. To demonstrate an increased 
vulnerability of Wistar motor neurons to AMPA receptor-mediated excitotoxicity in vivo, 
transient spinal cord ischemia was studied. We found that the extent of paresis and 
motor neuron degeneration induced by ischemia was more pronounced in Wistar 
compared to Holtzman rats. We also studied survival of Wistar and Holtzman rats 
overexpressing mt SOD1, a reliable model for human ALS. However, no difference was 
found, in spite of the known contribution of AMPA receptor-mediated excitotoxicity to the 
motor neuron degeneration. This lack of protection was found to be due to the presence 
of mutant SOD1 in Holtzman astrocytes. This presence abolished their ability to 
stimulate GluR2 expression both in vitro as in vivo. All together, these results reveal a 
new mechanism through which astrocytes influence neuronal functioning in health and 
disease. 
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Abstract 3 
Bortier Hilde : presenting author – e-mail : hilde.bortier@ua.ac.be 

EARLY DEVELOPMENT OF THE CENTRAL NERVOUS SYSTEM 

Marc Callebaut, Emmy Van Nueten, Hanalie Van Passel, Fernand Harrisson and 
Hilde Bortier 

University of Antwerp, Human Anatomy and Embryology 
 
We studied in vitro, early neurulation events by transplanting quail Hensen’s node, 
central prenodal regions (before the nodus as such develops) or upper layer parts of it 
on the not yet definitively committed upper layer of chicken anti-sickle regions (of 
unincubated blastoderms), eventually associated with central blastoderm fragments.  
We could demonstrate by this quail-chicken chimera technique that after the appearance 
of a pronounced thickening of the chicken upper layer by the early inductive effect of 
neighboring endophyll, a floor plate forms by insertion of Hensen’s node derived quail 
cells into the median part of the groove. This favors, at an early stage, the floor plate « 
allocation » model that postulates a common origin for notochord and median floor plate 
cells from the vertebrate’s secondary major organizer (Hensen’s node in this case). A 
comparison is made with results obtained after transplantation of similar Hensen’s nodes 
in isolated chicken endophyll walls or with previously obtained results after use of the 
grafting procedure in the endophyll walls of whole chicken blastoderms. 
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Abstract 4 
Boumans Tiny : presenting author – e-mail : Tiny.Boumans@ua.ac.be 

FUNCTIONAL MAGNETIC RESONANCE IMAGING IN SONGBIRDS 
DISCERNS THE CAPACITY OF THE CAUDOMEDIAL NIDOPALLIUM TO 
SEGREGATE MEANINGFUL AUDITORY SIGNALS FROM BACKGROUND 
NOISE. 

Tiny Boumans (1), Clémentine Vignal (2,3), Marleen Verhoye (1), Johan Van 
Audekerke (1), Nicolas Mathevon (3), Annemie Van der Linden (1) 

1: Bio-Imaging Lab, University of Antwerp, Belgium;  
2: TSI CNRS UMR 5516, Université Jean Monnet, Saint-Etienne, France;  
3: NAMC CNRS UMR 8620, Université Paris XI, Orsay & LBA, Université Jean Monnet, 

Saint-Etienne, France 
 
Background noise can be an obstacle to the successful perception of significant 
information in acoustic signals. In songbirds (Passeriformes: Oscines) the acoustic 
signals that contain significant auditory information are the songs themselves. Using 
fMRI in the zebra finch, we investigated the capacity of two (in)directly connected 
auditory regions of the telencephalon to segregate auditory signals in unfavorable 
auditory environments. These two regions, the primary thalamorecipient area field L and 
the higher auditory area caudomedial nidopallium (NCM), are part of the avian analogue 
of the mammalian auditory cortex.  
Four adult male zebra finches (Taeniopygia guttata) were anaesthetized (ketamine + 
medetomidine) and immobilized in a stereotactical device. Body temperature, respiration 
rate and expired pCO2 were continuously monitored. MR-imaging was performed with 
an in-vivo NMR Microscope console from MR Solutions (Guildford, UK). The field 
strength of the magnet (Magnex Scientific Ltd, Oxfordshire, UK) was charged to 7 Tesla 
to perform MR-imaging at 300 MHz. The horizontal bore of the magnet is 150 mm wide 
and the actively shielded gradient-insert (Magnex Scientific Ltd, Oxfordshire, UK) has an 
inner diameter of 100 mm and a maximum gradient strength of 400 mT/m. Functional 
imaging was performed in the right hemisphere (sagittal from 0.25 to 0.75 mm lateral) 
with a T2*-weighted single-slice gradient-echo sequence. Images were collected with a 
block-design paradigm consisting of 6 cycles of 8 images collected during stimulation 
(20 sec), and 24 images collected during rest (60 sec), resulting in 192 functional 
images. In all birds, five consecutive experiments were performed in random order 
during which the birds were exposed to one of five different stimuli, i.e. a conspecific 
signal (CS) mixed with different levels of white noise (WN). 
A significant (P < 0.05; Z > 1.65) Z-score was elicited by conspecific song in both field L 
and NCM, but whereas in field L the response was not reduced by added noise, in NCM 
the response was reduced and finally disappeared with increasing levels of noise added 
to the song stimulus. These results imply that in the songbird the capacity to segregate 
meaningful auditory signals in unfavorable auditory environments is not present in field L 
but is an emergent property of NCM. The strong similarity with IEG results in NCM 
(Vignal et al. (2004) Behav Brain Res, 153, 241-48) previously obtained with the same 
experimental setup demonstrates that segregation of meaningful auditory signals also 
takes place under anaesthesia and that fMRI can be used as an accurate in-vivo method 
to probe acoustically induced brain activity in the small anaesthetized zebra finch. 
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Abstract 5 
Camby Isabelle : presenting author – e-mail : icambt@ulb.ac.be 

IN VIVO siRNA-INDUCED DECREASES OF GALECTIN-1 EXPRESSION IN 
EXPERIMENTAL MODELS OF HUMAN ORTHOTOPIC GLIOBLASTOMA 
XENOGRAFTS CONTRIBUTE THERAPEUTIC BENEFITS 

Isabelle Camby (1), Marie Lemercier (1), Florence Lefranc (1, 2), Christine 
Decaestecker (1), Robert Kiss (1) 

1: Laboratory of Toxicology, Institute Pharmacy; 2: Department of Neurosurgery, 
Erasmus University Hospital; Free University of Brussels (ULB), Brussels, Belgium 

 
The ability of astrocytic tumors to diffusely infiltrate the brain parenchyma is directly 
associated with their dismal prognosis. Migrating glioblastoma cells are resistant to 
apoptosis, thus to chemotherapeutic insults because of the constitutive activation of anti-
apoptotic signalling pathways. We have previously shown that the (i) progression of 
malignancy in patients bearing astrocytic tumors correlates with increased tumoral levels 
of galectin-1 and that (ii) knocking-down galectin-1 expression in glioma cells by the 
transfection with an antisense vector does not modify cell growth but impairs cell 
adhesion, motility and invasiveness and delays mortality after their intracranial grafting 
onto nude mice. The present study shows that the in vitro transient transfection of an 
siRNA directed against galectin-1 in an invasive human glioma model prior to its in vivo 
intracranial grafting into the brain of nude mice significantly improves the survival periods 
of mice as compared to controls (mock and wild-type). This siRNA-induced decrease in 
galectin-1 expression also significantly improved the response to the pro-autophagic 
drug temolozomide. We then succeeded in increasing the survival of human 
glioblastoma orthotopic xenograft-bearing mice by direct in vivo delivery of siRNA 
against galectin-1. For this purpose, we made use of subcutaneous micropumps 
delivering the siRNA against galectin-1 (or scrambled siRNA) through catheters into the 
third ventricle of the brain. The in vivo siRNA delivery into the third ventricle was 
paralleled by stereotactic injections of the siRNA against galectin-1 into the intracranial 
tumor. This in vivo siRNA-induced decrease in galectin-1 expression in human 
glioblastoma orthotopic xenografts once more increased the therapeutic benefits 
contributed by temozolomide or by a pro-apoptotic combination, i.e. procarbazine-
lomustine-vincristine (PCV). Various experiments are underway in order to improve the 
in vivo stability of the siRNA that we set up against galectin-1. We are also analyzing by 
means of immunofluorescence approaches how the anti-galectin-1 siRNA distributes 
into the brain over time. Our preliminary data (Camby I et al., Biochem Biophys Res 
Commun 2005) has already emphasized that knocking down galectin-1 expression in 
human glioblastoma cells modifies the levels of expression of a large set of genes. We 
are now analyzing the whole human genome, which is the major signalling pathway that 
is modified in vivo in human glioblastoma xenografts treated with the anti-galectin-1 
siRNA. 
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Abstract 6 
Castermans Dries : presenting author – e-mail : dries.castermans@med.kuleuven.be 

AMISYN, SCAMP5 AND NBEA ARE CANDIDATE GENES FOR AUTISM AND 
SUGGEST A ROLE FOR NEURON VESICLE TRAFFICKING IN THE 
PATHOGENESIS OF AUTISM 

Dries Castermans (1), Kathleen Freson (2), Sandra Meulemans (1), Rob Deckers 
(1), Joris Vermeesch (3), Conny Schrander-Stumpel (6), Jean-Pierre Fryns (3), 
Wim Van de Ven (4), Christel Van Geet (2), Jean Steyaert(3,5,6), John 
Creemers(1), Koen Devriendt(3) 

1: Dept. Human Genetics, Laboratory for Molecular Cell Biology;  
2: Dept. Pathology, Center for Molecular and Vascular Biology;  
3: Center for Human Genetics, division of Clinical Genetics;  
4: Dept. Human Genetics, Laboratory for Molecular Oncology;  
5: Dept. Children’s Psychiatry, 1-5: University of Leuven, Belgium;  
6: Centre for Clinical Genetics, University of Maastricht, the Netherlands 
 
Autism is a neurodevelopmental disorder of unknown cause and pathogenesis. The 
identification of genes involved in autism is expected to increase our understanding of 
the pathogenesis of this disorder. We initiated a positional cloning strategy, starting from 
three unrelated persons with idiopathic, non-familial autism carrying a de novo 
chromosomal translocation. 
We identified four different genes of which the corresponding proteins have a possible 
function in vesicle trafficking in the brain.  
Patient1: Neurobeachin (NBEA) is a neuron-specific A-kinase anchoring protein (AKAP), 
recruiting the cAMP-dependent protein kinase A (PKA) to the appropriate places in the 
cell. Therefore, NBEA is believed to be implicated in neuronal membrane trafficking.  
Patient2: The CLIC4 gene (chr1) and SCAMP5 gene (chr15) were found to be affected 
by the translocation in an individual with moderate mental retardation and autism. CLIC4 
belongs to the chloride intracellular channel protein family. Its localisation in the 
perinuclear large dense-core vesicles (LDCVs) suggest a role in vesicle acidification. 
SCAMP5 is the brain-specific member of the secretory carrier membrane protein family 
involved in vesicle budding from trans-Golgi. 
Patient3: The amisyn gene expression was disrupted in all cells in an individual with a 
46,XY t(14;16)(q12;tel). The interpretation of this finding is hampered by a mosaïcism, 
with loss of the derivative 14 in 30% of the cells. However, amisyn is thought to be 
involved in regulating SNARE complex formation, by binding to syntaxin-1 and SNAP25, 
components of this complex. 
We studied the involvement of all these genes in the regulated secretory pathway of 
dense-core secretory granules (counterparts of neuronal large dense-core vesicles) by 
overexpression versus RNAi-mediated gene knockdown in the mouse beta-TC3 
neuroendocrine cell line. Overexpression of amisyn and SCAMP5 result in a significant 
decrease of secretion. Interestingly, knockdown of NBEA, SCAMP5 and amisyn result in 
a significant increase of secretion. However, we showed no involvement for CLIC4 in 
regulated secretion. In conclusion, these in vitro data suggest a role for NBEA, amisyn 
and SCAMP5 as negative regulators of neuron vesicle trafficking and/or fusion.  
In addition, preliminary in vivo data on the blood platelets of these patients revealed 
specific abnormalities in both morphology and secretion of the vesicles. 
Taken together, the identification of genes affected by translocations in patients with 
autism in combination with the in vitro and in vivo functional data concerning the 
corresponding proteins implies that vesicle trafficking in neurons may be involved in the 
pathogenesis of autism. 
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Abstract 7 
Choi Ching Man : presenting author – e-mail : chingman.choi@med.kuleuven.be 

ATONAL ORCHESTRATES VISUAL SYSTEM DEVELOPMENT IN 
DROSOPHILA 

Chingman Choi (1), Xiao-Jiang Quan (1), Belen Dorado-Garcia (2), Sven Vilain 
(1), Inmaculada Canal (2) and Bassem A. Hassan (1) 

1: Laboratory of Neurogenetics, Dpt. of Human Genetics - VIB4, Univ. of Leuven, School 
of Med., Leuven, Belgium.  

2: Dpt. of Biology, Universidad Autonoma de Madrid, Madrid, Spain 
 
The visual system of the fruit fly Drosophila melanogaster is a powerful model for the 
study of the molecular genetic mechanisms governing the development of neuronal 
connectivity. The neuronal components of the Drosophila visual system are the 
photoreceptor neurons of the retina (R cells) and the neurons of the optic neuropils 
(lamina, medulla, lobula and lobula plate). The retina is the best understood part of the 
fly visual system. Similarly, extensive work has been done to document the anatomy of 
the optic neuropils. The Lamina is the best described, but much less is known about the 
Medulla, Lobula and Lobula Plate. The first born retina neuron is the R8. In the absence 
of R8, the entire retina fails to form and optic neuropil become atrophic. The pivotal gene 
in R8, and therefore retina, development is the highly conserved transcription factor 
Atonal (Ato). Flies with no ato function have no retina and severely reduced optic 
neuropils. It is thought that optic lobe defects in ato mutants are secondary to its function 
in the retina. To gain insight into the genetic control of neuronal circuit development in 
the fly visual system we addressed the role of ato in visual neuropil formation. We find 
that ato is expressed in a previously unknown neurons in the Lobula Plate. We name 
these neurons the Atonal Lobula Plate Neurons (ALPN). ALPN extend axons towards 
the Medulla where they from a retinotopic map with the R7 and R8 photoreceptors. The 
retinotopic projections of the ALPN are genetically determined and do not require 
neuronal activity. In addition, neither the ALPN nor R7/8 require each other to form their 
respective retinotopic projections in the Medulla. In the absence of ato ALPN cell bodies 
invade other layers in the Lobula and Lobula Plate and their axons fail to arborize and 
form a retinotopic map. Finally, we show that although ato is not expressed in the 
Lamina and Medulla its function in the R8 is sufficient to instruct their development. In 
summary, ato acts both autonomously and non-autonomously to orchestrate the 
development of the Drosophila visual system. It acts autonomously to direct R8 and 
ALPN development and non-autonomously to instruct Lamina and Medulla formation. 
Thus Ato behaves as a master regulator for the development of the entire Drosophila 
visual system. 
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Abstract 8 
Clotman Frédéric : presenting author – e-mail : frederic.clotman@horm.ucl.ac.be 

THE ONECUT TRANSCRIPTION FACTORS HNF-6 AND OC-2 CONTROL THE 
DEVELOPMENT OF ALL THE POPULATIONS OF MOTOR NEURONS 

Frédéric Clotman 

Hormone and Metabolic Research Unit, Institute of Cellular Pathology and Université 
Catholique de Louvain, B-1200 Brussels, Belgium 

 
The Onecut family of transcription factors comprises three members in mammals, 
namely Hepatocyte Nuclear Factor-6 (HNF-6, also called OC-1), OC-2 and OC-3. These 
factors are expressed in endoderm-derived tissues and in the nervous system. Previous 
studies have shown that HNF-6 and OC-2 are key regulators of pancreatic and hepatic 
differentiation. In the present work, we address the role of Onecut factors in neural 
development. 
The spinal cord contains interneurons and motor neurons (MNs). The spinal MNs arise 
from a single population of progenitor cells located in the ventral region of the neural 
tube. During differentiation, they migrate to the periphery of the neural tube where they 
gather in distinct populations, i.e. the somatic MNs, which innervate axial and body wall 
muscles, the visceral MNs, which project their axon to the visceral organs, and the MNs 
that innervate the limbs. We first analyzed the expression pattern of the three Onecut 
factors in the spinal cord by immunofluorescence. At embryonic day (e) 9.5, they were 
expressed in partially overlapping cell populations which included the progenitors of the 
MNs and progenitors of interneurons. In contrast, at e12.5, they were present in 
numerous interneurons but only very few differentiated MNs expressed Onecut factors. 
To investigate whether Onecut factors play a role in MN development, we studied the 
MN phenotype of fetuses knockout for Hnf6 (Hnf6-/-), for Oc2 (Oc2-/-), or for both Hnf6 
and Oc2 (Hnf6/Oc2-/-). In Hnf6-/- fetuses, we found that the number of somatic MNs was 
reduced and that the differentiation of hindlimb MNs was perturbed. No obvious MN 
defect was observed in Oc2-/- fetuses, suggesting that HNF-6 and/or OC-3 may 
compensate for the absence of OC-2 in MN progenitors. In contrast, additional 
anomalies were found in Hnf6/Oc2-/- fetuses, since they further displayed abnormal 
differentiation of the visceral MNs and of forelimb MNs. Preliminary data suggested that 
the abnormal MN differentiation in Onecut knockout fetuses resulted in altered 
innervation of corresponding target muscles. These anomalies are likely to explain the 
limb paralysis and the high mortality rate observed in Onecut knockout newborns. 
From this work, we conclude that the Onecut factors HNF-6 and OC-2 are critical for 
proper development of the spinal MNs and that they play partially redundant roles in this 
process. Interestingly, they are the first transcription factors shown to control the 
development of all the populations of MNs. 
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Abstract 9 
Crabbe Ellen : presenting author – e-mail : ellenc@dmbr.ugent.be 

IDENTIFICATION AND FUNCTIONAL CHARACTERIZATION OF NEW 
PROTEINS ASSOCIATED WITH THE CADHERIN/CATENIN COMPLEX IN 
TRANSGENIC LINES OF XENOPUS TROPICALIS 

Ellen Crabbe (1), Frans Van Roy (2), Kris Vleminckx (1) 

1: Department of Molecular Biomedical Research, Unit of Developmental Biology, Ghent 
University & VIB, Technologiepark 927, 9052 Gent (Zwijnaarde), Belgium 

2: Department of Molecular Biomedical Research, Molecular Cell Biology Unit, Ghent 
University & VIB, Technologiepark 927, 9052 Gent (Zwijnaarde), Belgium 

 
Cadherins comprise a family of calcium-dependent cell-cell adhesion proteins that play 
important roles in morphogenesis, organogenesis and the maintenance of tissue 
architecture. Besides their prominent role in cell adhesion, cadherins have also been 
linked to signaling events by interacting with various components of signal transduction 
pathways (e.g. EGF-R, FGF-R, …). These interactions implicate that cadherins could 
also be important players in processes such as cell proliferation, cell differentiation and 
cell death, thereby influencing embryonic development. In addition N-cadherin has a 
major role in synapse maintenance and function. 
Although many interaction partners of cadherins have already been identified, these 
known interactions cannot always be linked to their various functional characteristics. 
We are convinced that in reality much more interaction partners exist, probably 
unidentified due to shortcomings of systems that have been used so far, such as cell 
cultures and yeast 2 hybrid screenings.  
Therefore we would like to isolate the cadherin complexes out complete organs, as they 
contain a wide variety of dynamic cell populations. For this experimental setup, we need 
(i) a model organism that can be genetically modified and can provide us with enough 
starting material to purify the proteins and (ii) an efficient purification method, preferably 
by using tagged proteins. For this, we are generating transgenic Xenopus tropicalis lines 
that express tagged E-cadherin or N-cadherin proteins under control of their respective 
promoters. After dissection of specific organs, the cadherin complexes will be purified on 
affinity columns. These complexes will be analyzed on SDS-PAGE and possible new 
interaction partners will be identified via mass spectrometry. We are particularly 
interested in proteins that associate differentially with E-cadherin versus N-cadherin, as 
those two cadherins -although similar in structure- often differ in functional activity. 
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Abstract 10 
Crepel An : presenting author – e-mail : an.crepel@med.kuleuven.be 

A GENE FOR NON-SYNDROMIC AUTOSOMAL DOMINANT MICROCEPHALY 
ON CHROMOSOME 5q35 or 18q22 

An Crepel, Bernard Thienpont, Annick Vogels, Jean-Pierre Fryns, Joris 
Vermeesch & Koen Devriendt 

Center for Human Genetics, University of Leuven, B-3000 Leuven, Belgium 
 
There is a high interest in the identification of genes causing essential or primary 
microcephaly in humans, since it is thought that these genes have played an essential 
role in the encephalisation of human sapiens. 
Up to now, research has focussed on autosomal recessive pedigrees and 4 genes have 
been identified, with an apparent function in neurogenic mitosis and regulation of 
(a)symmetric cell divisions. Pedigrees where autosomal dominant non-syndromic 
microcephaly is segregating are rare, most likely due to the fact that mental handicap 
may limit reproduction. Nevertheless, a few families have been reported in the literature 
(MIM 156580). 
We here present a large pedigree where an apparently balanced cryptic chromosomal 
translocation is segregating. Four individuals present MCA-MR, due to an unbalanced 
translocation with partial monosomy for chromosome 18q22.3-18qter and partial trisomy 
for chromosome 5q35.2-5qter. Interestingly, 7 carriers were identified in this family, all of 
whom, except for one individual have microcephaly. Head circumference in adult carrier 
females ranged from 50.8cm to 51.8cm, or -2.3 to – 3.3 SDS. One adult female carrier 
had a head circumference of 57.7cm (>p97 or +3.2 SDS). One child presented with a 
head circumference of 47cm at age 6.3 years (-3.7 SD). Two of them present during 
childhood with mild learning problems and attention deficit. This suggests one or more 
genes located at or near the breakpoint(s) of the translocation to have a role in brain 
development. 
We will present our progress on the positional cloning of the translocation breakpoints, 
through a combined approach of array-CGH, walking FISH and real time PCR. 
Reference. 
Vogels A, Devriendt K, Vermeesch JR, Van Dael R, Marynen P, Dewaele P, Hageman 
J, Holvoet M, Fryns JP.Cryptic translocation t(5;18) in familial mental retardation. Ann 
Genet. 2000 ;43:117-23. 
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VISUALIZING GABAergic NEURONS IN THE DEVELOPING XENOPUS 
LAEVIS RETINOTECTAL PROJECTION 

Da Silva, J.S., Burgos, K.L., Bronson, K. & Cline, H.T. 

Cold Spring Harbor Laboratory, 1 Bungtown Road, Cold Spring Harbor, NY 11724, USA 
 
GABAergic transmission is essential for the normal development of neuronal circuitry. 
However, little is known about the developmental plasticity of GABAergic neurons in 
vivo, how they integrate into complex circuits, or whether these aspects of their 
development are regulated by sensory experience. The retinotectal projection of the 
albino Xenopus laevis is a powerful system in which the structural and functional 
plasticity of neurons in vivo can be directly explored. Importantly, GABAergic 
transmission plays an essential role in the formation of this circuit, as its shift from 
excitatory (at early larval stages 40 to 42) to inhibitory (stage 47 to 48) promotes 
synaptic maturation (Ackerman & Cline, 2006). Thus, we first defined how GABAergic 
neurons arrange in the retinotectal projection of X. laevis as neurotransmission matures 
and then devised approaches to visualize these neurons in the intact vertebrate brain. 
To determine how GABAergic neurons distribute in the developing retinotectal projection 
of tadpoles, we first analyzed the pattern of GABA immunoreactivity (GABA-IR) in this 
circuit. We found that both the number and distribution of GABA-immunoreactive 
neurons is notably modified from earlier (40) to later (47) stages. In addition, this 
analysis revealed the existence of discrete cell clusters of high GABA-IR in the optic 
tectum, at times when GABAergic transmission is inhibitory (stage 47). The detected 
patterns of GABA-IR were consistent between individuals at the same developmental 
stages and correlated with the immunoreactivity of GAD67, the GABA-synthesizing 
enzyme specific to GABAergic cells. Having established the framework of GABAergic 
neuron distribution in our system, we then moved on to establish a system in which this 
population of neurons can be visualized in vivo. We adapted a recently developed 
transgenic technique to albino X. laevis that involves the insertion of transgenes in 
sperm nuclei via restriction enzyme-mediated integration and their subsequent use for in 
vitro fertilization of Xenopus eggs. In this way, we generated tadpoles that bear a 
transgene with the GAD67 promoter driving GFP. In vivo two-photon microscopy reveals 
reporter expression confined to a discrete population of neurons, with a distribution that 
recapitulates the findings obtained with indirect GABA-IR labeling. We find that GFP 
positive neurons present GABA-IR, thus confirming the specificity of our transgenic 
system. Our current work takes advantage of this transgenic-based approach to gain 
insights into how the structural plasticity of individual GABAergic neurons is modified as 
the retinotectal circuit forms in response to activity. 
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USING DIFFUSION TENSOR IMAGING (DTI) TO ASSESS THE NEURONAL 
PLASTICITY AND NEUROCONNECTIVITY IN THE BRAIN OF A SONGBIRD 

Geert De Groof (1), Dr. Marleen Verhoye (1,2) , Alexander Leemans (2), Prof. Dr. 
Annemie Van der Linden (1) 
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The neural substrate for song behaviour in songbirds, the song control system, is the 
best documented brain circuit to study neuroplasticity. Not only the volume of the key 
song control nuclei HVC, RA and X change in size, but also the density of the 
connections between them changes as a function of seasonal and hormonal influences.  
Diffusion Tensor Imaging (DTI) visualizes bundles of axons connecting brain regions and 
the method has been used for human brain imaging but also recently in-vivo studies on 
small mammals have emerged.  
In the current study repeated in vivo DTI and the resulting parameters (FA=Fractional 
Anisotroptry, MD=Mean Diffusion, lambda r=Radial diffusivity, lambda a=Axial diffusivity) 
were used to quantify seasonal changes in the connections between different SCN in 
starling brains.  
Nine male starlings (Sturnus vulgaris) were measured repeatedly in spring and in 
summer. DTI was performed on a 7T-system (MRRS) using multislice DW-SE and 
diffusion sensitizing gradients along 7 directions. Sagittal slices with image resolution of 
100*100*400 micrometer³ were obtained covering one hemisphere of the brain. Images 
were accurately coregistered using non-linear warping allowing voxel-wise statistical 
mapping of tensor invariant differences between the spring and summer groups. 
FA (0.22±0.03 vs 0.16±0.03, p-value:<0.001) and lambda a (7.04±0.23vs 6.67±0.29, p-
value:0.004) values in the HVC-to-RA-Tract were significantly increased in spring and 
reflect the neuronal sprouting from RA-projecting HVC-neurons well known from 
literature. The laminae harbouring other song control nuclei connections such as LMAN-
RA (0.24±0.02 vs 0.21±0.02, p-value: 0.02) and HVC-X (0.20±0.01 vs 0.19±0.009, p-
value:<0.05) also showed a significant seasonal difference in FA-values while no 
seasonal changes were discerned in the lamina which doesn’t harbour SCN 
connections.  
The different DTI-parameters FA, Radial and Axial diffusivity clearly allowed 
discriminating seasonal changes in the amount of axonal projections in the songbird 
brain. The songbird brain offers the exclusive opportunity to validate new (MRI) imaging 
tools for their capacity to study different features accompanying neuronal plasticity and 
neurogenesis. 
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EFHC1, A PROTEIN MUTATED IN JUVENILE MYOCLONIC EPILEPSY, 
ASSOCIATES WITH MITOTIC SPINDLE 
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EFHC1, a novel gene mutated in juvenile myoclonic epilepsy (JME), encodes a protein 
with three DM10 domains of unknown function and one putative EF-hand motif. To study 
the properties of EFHC1, we expressed EGFP-tagged proteins in various cell lines. In 
interphase cells, the fusion protein was present in the cytoplasm, the centrosome and in 
the nucleus. During mitosis EGFP-EFHC1 colocalized with the mitotic spindle 
microtubules, especially at spindle poles and with the midbody during cytokinesis. This 
distribution corresponds to that of endogenous EFHC1 as we demonstrated using a 
specific antibody. Truncation of the protein revealed that the N-terminal region of EFHC1 
is necessary for the association with the mitotic spindle and the midbody. 
Our results suggest that EFHC1 could play an important role during cell division and 
thus could be implicated in the brain development. This hypothesis is supported by 
higher expression of EFHC1 in the developing brain as compared to adult. The 
distribution of EFHC1 in relation with neurogenesis and neuronal migration is under 
investigation. Relationships with JME still have to be clarified. The mutated gene could 
be responsible for early abnormal cell division during brain development and produce 
abnormal neuronal migration as illustrated in some case of JME patients. 
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VESICULAR TRAFFICKING OF SEMAPHORIN 3A IS ACTIVITY-DEPENDENT 
AND DIFFERS BETWEEN AXONS AND DENDRITES 

Joris de Wit (1), Ruud Toonen (1), Joost Verhaagen (2) and Matthijs Verhage (1) 
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The semaphorins comprise a large family of secreted and membrane-associated 
proteins originally identified as axon guidance cues. The secreted semaphorin 3A 
(Sema3A) is highly expressed in the developing neocortex and continues to be 
expressed in cortical neurons in adulthood. Sema3A regulates orientation and branching 
of cortical axons and dendrites in development. In addition, recent evidence indicates 
that secreted semaphorins can modulate synaptic transmission in the adult 
hippocampus, suggesting a role in synaptic plasticity. However, how secreted 
semaphorins are transported and secreted by neurons is poorly understood. 
We find that endogenously expressed Sema3A displays a punctate distribution in axons 
and dendrites of cortical neurons. Exogenously expressed GFP-Sema3A shows a 
similar distribution and co-localizes with vesicle cargo proteins tPA and NPY of the 
regulated secretory pathway. Live-cell imaging reveals highly dynamic trafficking of 
GFP-Sema3A vesicles, with distinct properties in axons and dendrites with respect to 
directionality, velocity, mobility and pausing time. In axons, most GFP-Sema3A vesicles 
move fast without interruption, almost exclusively in the anterograde direction, while in 
dendrites many GFP-Sema3A vesicles are stationary and move in both directions 
equally frequent. Disruption of microtubules, but not of actin filaments, significantly 
impairs GFP-Sema3A transport. Depolarization induces a reversible arrest of axonal 
transport of GFP-Sema3A vesicles, but has little effect on dendritic transport. 
Conversely, action potential blockade using tetrodotoxin accelerates axonal transport, 
but not dendritic transport. These data indicate that axons and dendrites regulate 
trafficking of Sema3A and probably other secretory vesicles in distinct ways, with axons 
specializing in fast, uninterrupted, anterograde transport. Furthermore, neuronal activity 
regulates secretory vesicle trafficking exclusively in axons by a depolarization-evoked 
trafficking arrest. Together, the localization and transport characteristics of Sema3A in 
cortical neurons support a role for secreted semaphorins in synaptic plasticity. 
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APH1BC DEFICIENCY LEADS TO GAMMA-SECRETASE IMPAIRMENT IN 
THE MOUSE BRAIN AND CAUSES A NEURODEVELOPMENTAL DISEASE-
LIKE PHENOTYPE 
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2: Laboratory of Biological Psychology, K.U. Leuven, Leuven, Belgium 
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The Aph1 genes are essential components of the gamma-secretase complex which is 
responsible for the production of the toxic Abeta peptide in Alzheimer’s disease. 
Knocking out Aph1A is embryologically lethal, but combined Aph1B and Aph1C 
deficiency is compatible with life. In the adult brain of these animals, gamma-secretase 
processing is impaired in a region- and substrate-specific manner. The decreased 
proteolysis of APP and hence Abeta, and the absence of an overt phenotype makes 
Aph1B and Aph1C putative drug targets for AD. We investigated the behavioral effects 
of this partial gamma-secretase deficiency using an extensive test battery. Aph1BC 
deficiency causes a behavioral phenotype reminiscent of different neurodevelopmental 
disorders, e.g. schizophrenia. A sensorimotor gating deficit is observed, but can be 
corrected by the antipsychotics haloperidol and clozapine. Furthermore, the mice are 
hypersensitive to the effects of dopaminergic stimulation: apomorphine-induced 
hypolocomotion and amphetamine/novelty-induced hyperlocomotion are stronger than in 
wild type siblings. We measured an increased dopamine turnover in the mesolimbic 
system that may be responsible for the behavioral effects. These results are in line with 
the behavioral phenotype of a rat model for partial Aph1BC deficiency and implicate the 
Aph1B and Aph1C genes in the pathogenesis of psychiatric diseases correlated with 
dopaminergic dysfunction, e.g. schizophrenia or ADHD. 
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CANONICAL WNT SIGNALLING REGULATES PROLIFERATION IN THE 
POST-EMBRYONIC RETINAL STEM-CELL COMPARTMENT OF XENOPUS 
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Activation of the canonical Wnt signalling pathway is a widespread and reiterating 
phenomenon in many tissues of developing animal embryos. While much has been 
learned about the mechanistic processes underlying this pathway, its full range of 
biological implications in the embryo is still unknown. We have created several 
transgenic models in Xenopus laevis embryos for the functional exploration of this 
pathway. We have designed a GFP-based transgenic reporter system for spatial and 
temporal delineation of the canonical Wnt pathway in living embryos. In addition we 
integrated transgenes composed of hormone-controllable fusions that impinge at the 
level of target gene transcription. These can either inhibit or activate the pathway, 
enabling intervention with canonical Wnt signalling at its nuclear endpoint in a temporally 
controlled way. 
Transgenic tadpoles with an integrated Wnt-reporter revealed GFP-positive cells in the 
ciliary marginal zone (CMZ) of post-embryonic retinas, a compartment that in Xenopus 
harbours the retinal stem cells. Inhibition of Wnt signalling decreased the number of 
BrdU-positive cells in the CMZ, while ectopic activation of Wnt signalling increased cell 
proliferation in this compartment. No major effects on cell differentiation were observed 
and the retina was normally structured, with the exception of the ganglion cell layer that 
was slightly affected upon ectopic Wnt activation. These results indicate that canonical 
Wnt signalling regulates the proliferation of stem cells in the post-embryonic retina of 
Xenopus laevis. We are investigating other organs in which we detected endogenous 
Wnt signalling and used our transgenic strategy to identify new direct Wnt target genes. 
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EPHRIN SIGNALLING CONTROLS BRAIN SIZE BY REGULATING 
APOPTOSIS OF NEURAL PROGENITORS 
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Mechanisms controlling brain size include the regulation of neural progenitor cell 
proliferation, differentiation, survival and migration. Here we show that ephrin-A/EphA 
receptor signalling plays a key role in controlling the size of the mouse cerebral cortex by 
regulating cortical progenitor cell apoptosis. In vivo gain of EphA receptor function, 
achieved through ectopic expression of ephrin-A5 in early cortical progenitors 
expressing EphA7, caused a transient wave of neural progenitor cell apoptosis, resulting 
in premature depletion of progenitors and a subsequent dramatic decrease in cortical 
size. In vitro treatment with soluble ephrin-A ligands similarly induced the rapid death of 
cultured dissociated cortical progenitors in a caspase-3-dependent manner, thereby 
confirming a direct effect of ephrin/Eph signalling on apoptotic cascades. Conversely, in 
vivo loss of EphA/ephrinA function, achieved through EphA7 or ephrinA gene disruption, 
caused a reduction in apoptosis occurring normally in forebrain neural progenitors, 
resulting in an increase in cortical size and, in extreme cases, exencephalic forebrain 
overgrowth. Together, these results identify ephrin/Eph signalling as a physiological 
trigger for apoptosis that can alter brain size and shape by regulating the number of 
neural progenitors. 
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VEGF COUNTERACTS THE LOSS OF AKT PRECEEDING MOTOR NEURON 
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Background: Amyotrophic lateral sclerosis is one of the most devastating 
neurodegenerative disorders. The pathogenesis of this disease that results in a 
relentless loss of motor function remains unknown. We recently reported that treatment 
of mutant SOD1G93A overexpressing rats with VEGF resulted in a significant increase 
in survival as compared to the control group. The precise mechanism of the 
neuroprotective effect of VEGF in ALS remains to be elucidated, but modulation of the 
phosphoinositol-3-kinase/Akt cascade is one of the most likely targets. 
Aims: In the present study, we aimed to investigate the pathophysiologic role of Akt in 
ALS and the influence of VEGF on this important anti-apoptotic protein. 
Methods and Results: Western blot analysis showed that protein kinase B or Akt is 
indeed lost very early on in the disease. Immunohistological studies showed that this 
loss is confined to motor neurons both in mice and in human ALS patients, supporting 
the pathogenetic relevance of the potent anti-apoptotic kinase Akt. In vitro transfection 
experiments with constitutively active Akt revealed the neuroprotective effect of Akt in 
mutant dependent cyclosporin A-induced cell death in G37R overexpressing N2A cells. 
To evaluate the relevance of the Akt pathway in the neuroprotective effect of VEGF, 
Western blot analysis was performed in spinal cord homogenates of VEGF-treated 
SOD1G93A rats. These results showed that treatment with VEGF resulted in a 
significant increase in the levels of both total and phosphorylated active Akt both after 
short treatment of 14 days as after chronic treatment. 
Conclusions: Our data support the relevance of Akt to the selective loss of motor 
neurons in ALS and provide evidence for its role as a target of VEGF. Therefore, further 
development of therapeutic strategies targeting the phosphoinositol-3-kinase/Akt 
pathway may be useful. 
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IN VITRO AGGREGATION OF STRESS PROTEINS ASSOCIATED WITH 
INHERITED DISTAL MOTOR NEUROPATHIES 
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Small heat shock proteins (small HSPs) act as molecular chaperones, which are key 
players in the protection of cellular components during stress conditions. During the last 
decade, the functional significance of these small HSPs raised in many disorders, 
including neurodegenerative diseases. In addition, mutations in the interacting small 
HSPs, HSPB1 (HSP27) and HSPB8 (HSP22), are known to cause hereditary peripheral 
neuropathies in human, namely autosomal dominant distal hereditary motor neuropathy 
(distal HMN) and Charcot-Marie-Tooth disease type 2 (CMT2). It is not clear what the 
underlying pathomechanism is in these disorders: misfolding and aggregation of the 
mutant HSP, a defective cytoprotective activity leading to misfolding and aggregation of 
other proteins, a dysfunction in cell death pathways, or a combination of these effects.  
We have shown in vitro significant accumulation of aggregated HSPB8 in cells 
transfected with mutant HSPB8 (62% ± 2%). These perinuclear aggregates were nearly 
not seen in cells transfected with wild-type HSPB8 (3% ± 0.3%). Preliminary results also 
demonstrate abnormal aggregation of HSPB1 in neuronal cells transfected with mutant 
HSPB1. The C-terminal mutation in HSPB1, P182L, results in vitro in a more severe 
aggregating phenotype in comparison with mutations that target the conserved a-
crystallin domain. The very early age of disease onset (~ 4 years) of the distal HMN 
family in which the P182L-mutation segregates, confirms the severe character of this 
mutation. In a next step we want to determine whether other proteins are sequestered in 
the accumulations and if the presence of wild-type small HSPs could prevent the 
aggregating phenotype in cultured cells.  
The diversity of interactions and cytoprotective functions of these small chaperones 
make identifying the underlying pathomechanism of hereditary motor and sensory 
neuropathies difficult. Accumulation of misfolded proteins is one hypothesis for the 
mechanism of neurodegeneration in these disorders. Evidence from our cellular studies, 
in common with the presence of dynactin-dynein inclusions within motor neurons of a 
patient with an inherited form of motor neuropathy, underscores this hypothesis. 
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The amyloid beta peptide, a major component of amyloid plaques in brains of 
Alzheimer’s disease patients, is liberated from the amyloid precursor protein (APP) by 
two consecutive cleavage events executed by BACE1 and gamma-secretase 
respectively, also referred to as regulated intramembrane proteolysis (RIP). Gamma-
secretase is a multiprotein complex consisting of the minimal but essential components 
presenilin (PSEN1 or 2), nicastrin (NCT), PEN-2 and APH-1.  
The long half-lifes of PSEN and NCT, the enrichment of PSEN1 in COPI-coated areas of 
the intermediate compartment (IC) and the slow maturation of NCT suggest that these 
proteins (and probably all four complex members) are actively recycling in early 
compartments. These observations have fuelled our working hypothesis that gamma-
secretase complex assembly may be regulated in pre-Golgi compartments (as part of 
the secondary ER quality control system in assembling multimeric complexes) and that 
only assembled complexes pass the Golgi towards late compartments. To test this 
hypothesis, we optimized and compared different subcellular fractionation procedures 
aimed at purifying (or highly enriching) different membrane compartments, including ER, 
IC, endosomal and plasma membrane fractions. Subsequently, these enriched 
compartments were examined for gamma-secretase activity –using a cell-free assay– 
and for the presence of (sub)complexes –using blue native PAGE.  
The relative amount of mature 440 kDa complexes was the lowest in ER fractions, but 
was significantly increased in IC-enriched fractions. As expected, essentially only mature 
complexes were recovered in endosomal fractions, where these complexes coincided 
with gamma-secretase activity. However it should be noted that these complexes are 
most likely localized only in a subset of endosomes as revealed by the limited co-
localization of endogenous NCT with EEA1, an early endosome marker protein.   
Since our data indicate that gamma-secretase complex formation likely occurs in pre-
Golgi compartments, we next explored whether assembly occurs prior to or after exit 
from the ER, using an in vitro ER-budding assay. This assay was performed on wild-type 
and PSEN deficient fibroblasts. The first data suggested that formation of a mature 
gamma-secretase complex is not a prerequisite for the different complex members to 
exit the ER. Indeed, in PSEN deficient cells, the subcomplex of NCT and APH-1 was 
clearly present in COPII-coated vesicles. These findings will be further characterized in 
cell lines deficient for other gamma-secretase complex components, allowing us to 
further dissect the requirements for ER exit.  
These cell fractionation studies, in combination with confocal laser scanning microscopy, 
will allow us to reveal in which subcellular compartment(s) the different gamma-
secretase complexes are assembled, where the respective active complexes reside and 
when the different substrates associate with them. This strategy will probably open 
future avenues for interfering with APP processing and specifically amyloid beta 
production. 
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Genetic analysis of familial Alzheimer’s disease has revealed that mutations in the 
gamma-secretase enzyme presenilin promote toxic Abeta secretion, however presenilin 
mutations might also influence tau hyperphosphorylation and neurodegeneration through 
gamma-secretase-independent mechanisms. To address this possibility and determine 
whether other components of the gamma -secretase complex possess similar regulatory 
functions, we analyzed the roles of presenilin, nicastrin and aph-1 in a Drosophila model 
for tau-induced neurodegeneration. Here we show that presenilin and nicastrin prevent 
tau toxicity by modulating the PI3K/Akt/GSK3beta phosphorylation pathway, while aph-1 
regulates aPKC/PAR-1 activities. Moreover, we found that these transmembrane 
proteins differentially regulate the intracellular localization of GSK3beta and aPKC at cell 
junctions. Inhibition of gamma -secretase activity neither interfered with these kinase 
pathways nor induced aberrant tau phosphorylation. These results establish new in vivo 
molecular functions for the three components of the gamma -secretase complex and 
reveal a novel mechanism that might contribute to neuronal degeneration in Alzheimer’s 
disease. 
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Molecular mechanisms generating the topographic organization of thalamocortical (TC) 
connections start to be uncovered but remain poorly understood. Our previous work has 
shown that EphA4 receptors in the thalamus and ephrin-A5 in the cortex control intra-
areal topographic mapping of TC axons. In addition, we showed that the same 
ephrin/Eph genes unexpectedly control the inter-areal specificity of TC projections 
through the early topographic sorting of TC axons in an intermediate target, the ventral 
telencephalon. 
These results also suggested that other ephrin/Eph genes may be required for the 
establishment of TC projections. We tested this possibility by performing an expression 
study of other ephrin/Eph genes, which revealed that ephrin-B1-3 constitute promizing 
candidates to control topographic guidance of thalamic axons. Next we developed an in 
vivo approach using overexpression of ephrin-Bs in the mouse embryonic forebrain by in 
utero electroporation, followed by axon tracing. This approach suggests that ephrin-Bs 
may be involved in several interesting aspects of cortical development. 
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The brains of Alzheimer’s disease (AD) patients are characterized by two major features: 
Neurofibrillary tangles (NFT) and Amyloid-beta plaques. Increasing evidence directly 
correlate the levels of soluble or aggregated forms of the amyloid-beta peptide as a key 
factor for the generation of AD. Therefore, several strategies were developed in recent 
years aiming to lower the amyloid-beta steady-state levels by: 1) decreasing the 
production of the amyloid-beta peptide by the specific inhibition of either the beta-
secretase or the gamma-secretase cleavage, or 2) increasing the degradation of the 
amyloid-beta peptide.  
We investigated whether Peroxisome Proliferator-Activated Receptor gamma (PPAR 
gamma), a nuclear transcription factor involved in inhibition of inflammation, could 
modulate the amyloid cascade causing Alzheimer¡¦s disease (AD). We studied a direct 
role of PPAR gamma in APP processing, the event leading to amyloid-beta generation in 
AD. Our data shows that either high levels of expression of PPAR gamma induced in the 
cell, or endogenous activation of PPAR gamma by a family of known agonists, the 
Thiazolinedione drugs (TZD), reduces the total levels of intracellular and secreted 
amyloid-beta by neuronal and non- neuronal cells. The changes in the levels of amyloid-
beta were not associated with a deficient cleavage by any of the secretases involved in 
APP processing, but with an activation of a cell bound clearing mechanism for the 
peptide initiated by PPAR gamma. The clearance mechanism activated by PPAR 
gamma was not proteasome or pH dependent and did not require endocytosis of the 
peptide by the cell for its degradation. Our results suggest that PPAR gamma controlled 
mechanisms should be further explored as potential drug targets for Alzheimer’s disease 
treatment. 
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The molecular mechanisms involved in the specification of neuronal subtypes are still 
poorly understood.  
In this work, we developed an in vitro model of neural differentiation of mouse ES cells to 
study the specification of pyramidal neurons. 
In the absence of serum and exogenous proneural factors, ES cells spontaneously give 
rise to a homogenous population of Nestin-positive neural precursor cells expressing 
markers suggestive of a prosencephalic identity. The proportion of neural progenitor 
cells reaches a maximum on day 10 and then progressively decreases, in parallel with 
the apparition of post-mitotic neurons demonstrating features of cortical pyramidal 
neurons, assessed by neurotransmitter expression and dendritic morphology. In addition 
these differentiated neurons display a radial orientation when acutely dissociated on top 
of ex vivo cortical slices, as previously described for genuine cortical neurons (Polleux et 
al; Nature 2000, 404:567-573). 
Interestingly, when exposed to an antagonist of the Shh pathway during differentiation, 
the identity of the progenitors can be modified and an almost pure population of 
pyramidal neurons can be obtained. 
Altogether, these results suggest that mouse ES cells can be efficiently specified into 
cortical neural progenitors and pyramidal neurons in a chemically defined medium, 
following a « default pathway » that can be redirected by the addition of exogenous 
morphogens.  
Such a model constitutes an attractive system for the genetic dissection of the 
mechanisms involved in pyramidal neuron specification. 
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ATHEROSCLEROSIS 

Philip Gordts, Annick Lauwers, Nathalie Feyaerts, Sara Reekmans, Anton 
Roebroek 

Experimental Mouse Genetics, Department of Human Genetics, KULeuven 
 
OBJECTIVES: The low-density lipoprotein receptor (LDLR) related protein 1 (LRP1) is a 
multifunctional receptor belonging to the LDLR family. The cytoplasmatic domain of 
LRP1 contains a number of potential signalling motives, which seem to be relevant for 
atherosclerosis. By analysis of knock-in mutations into the intracellular domain of 
endogenous murine LRP1 (ICD-LRP1) we want to identify motives and signalling 
pathways regulated by LRP1, which are important for the development of 
atherosclerosis. 
METHODS: An LRP1 knock-in mouse carrying an inactivating mutation in the NPXYXXL 
(NPVYATL -> AAVAATL) motif into ICD-LRP1 was generated by recombinase mediated 
cassette exchange (RMCE) (Roebroek et al., MCB, 2006). The NPXYXXL domain 
contains a motif for endocytosis and a site of tyrosine phosphorylation. Inactivation of 
this domain could possibly influence the PDGF-BB induced signalling and foam cell 
formation of vascular smooth muscle cells. In the LDLR knockout (LDLR-KO) / LRP1 
double mutant we want to evaluate the impact of the LRP1 mutation on the development 
of atherosclerosis. 
RESULTS:  The LRP1 knock-in mouse showed a normal level of LRP1 gene expression 
and a normal phenotype. In an LDLR-KO background this mutant showed compared to 
the LDLR-KO significant increased lesion formation and enlargement of the aorta when 
put on a high cholesterol diet. Despite this in vivo phenotype we so far did not observe 
an effect on the PDGF-BB regulated PDGFR-beta expression and the migration and 
proliferation of vascular smooth muscle cells derived from the LRP1 knock-in mutant. 
CONCLUSION: The inactivation of the distal NPXYXXL motif resulted in increased 
atherosclerosis. Whether this is due to the modulating effect of LRP1 on PDGF 
signalling or on foam cell formation needs to be further investigated. 
FUNDING: IWT; VIB; FWO 
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Residual levels of intracellular calcium are centrally involved in the activity-dependent 
regulation of neuronal secretion, including short-term plasticity (STP). Multiple processes 
contribute to STP, but these are only partly understood. We show here that the 
presynaptic proteins DOC2A and DOC2B are calcium sensors involved in STP. In 
mouse hippocampal neurons, DOC2A and –B are progressively recruited to the plasma 
membrane during depolarization at increasing frequencies between 2 and 40 Hz. After 
each train of 100 stimuli, the membrane association was rapidly reversed during rest. 
DOC2B translocated already at lower stimulation frequencies than DOC2A. This 
difference correlates with the intrinsic calcium sensitivity of each isoform measured in 
chromaffin cells: DOC2B showed half-maximal membrane binding at 175 nM calcium, 
DOC2A at 478 nM. These residual calcium concentrations are within the physiological 
ranges observed in neurons and chromaffin cells. Site-directed mutagenesis of the 
predicted calcium binding sites in DOC2B suggests involvement of the C2A domain in 
the translocation. At the membrane DOC2B associates with Munc13, an interaction that 
is enhanced in presence of diacylglycerol. Since Munc13 is required for vesicle priming, 
a DOC2B-Munc13 complex at the target membrane may accelerate vesicle 
replenishment during episodes of high secretory activity. To test this hypothesis, we 
generated DOC2B null mice by homologous recombination. Homozygous null mice were 
viable and show no gross abnormalities. Various parameters that determine exocytotic 
strength were investigated by electrophysiology on autaptic cultures of hippocampal 
neurons. Preliminary results suggest that DOC2 proteins contribute to synaptic plasticity 
in a frequency-dependent manner. A current working model for the molecular 
mechanism of DOC2-induced secretory enhancement is presented. 
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Basic Helix-Loop-Helix (bHLH) proteins play a central role in nervous system 
development of both invertebrates and vertebrates. The mechanisms underlying this 
process in both species are remarkably similar.  Neurogenin proteins, one group of well-
studied bHLH proteins, play key roles in neural precursor cell specification in 
vertebrates, while the physiological function of their Drosophila homologous TAP protein 
is not yet known.  
In situ hybridization and antibody staining against TAP experiments suggest TAP is 
expressed in the brain, ventral cord and peripheral nervous system in embryos. In 
larvae, there is expression in the eye and wing imaginal discs, as well as the brain. No 
tap mutants are available. To generate TAP loss of function flies, three UAS::tapRNAi 
constructs were made and driven by various tissue specific drivers to knock down TAP 
in different tissues at different stages of development. Rough eye phenotype is found 
when TAP protein is knocked down in eye discs. Wing and notum deformation are 
obtained by TAP knockdown in wing discs. Ubiquitous knockdown of TAP causes 
lethality. Overexpression of TAP causes defects in eye and wing development. Further 
studies on molecular basis of the processes where TAP function is involved are 
underway. 
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One of the hallmarks of peroxisome biogenesis disorders in men and mice are defects in 
cortical neuronal migration (1). Whether peroxisomes are also important in the adult 
brain is unclear since these patients and peroxisome deficient mice die in the postnatal 
period.  
In order to investigate the importance of peroxisomes for the maintenance of the adult 
brain, mice with selective elimination of functional peroxisomes from brain were 
generated. Mice with a floxed Pex5 gene (2), encoding an essential component of the 
peroxisomal matrix import pathway, were crossed with Nestin-Cre mice. In the latter 
mice the Cre recombinase is selectively expressed in all central nervous system 
progenitor cells (3). 
Nestin Cre Pex5- LoxP mice displayed an extensive pathology including a postnatal 
growth retardation, infertility, cataract, dyskinesia of the limbs and all died within 6 
months of age. 
Behavioral studies such as the open field, dark light transition box, rotarod, wire 
suspension, 23h activity and passive avoidance tests were performed on 7, 13 and 19 
weeks of age. Mice with deficiency of peroxisomes in brain displayed impaired motoric 
performance, exploratory behavior and cognition. 
At the microscopic level, several brain lesions were observed. Severe astrogliosis and 
microgliosis developed in spinal cord from 3 weeks on and in all brain regions from 6 
weeks on. Microgliosis was predominantly present in white matter. Neutral lipids 
accumulated extensively in Bergmann glia cells of the cerebellum and in ependym cells 
surrounding the ventricles and the spinal canal. No loss of Purkinje cells was observed 
based on histological examinations and quantitative RT-PCR of calbindinD-28K, a 
Purkinje cell specific marker.  
Dysmyelination in brain of Nestin Cre Pex5- LoxP mice was demonstrated by 
immunohistochemical staining with myelin basic protein, proteolipid protein antibodies 
and luxol fast blue staining. Western blot analysis with myelin basic protein and 
proteolipid antibodies confirmed myelin abnormalities. Axonal damage in brain was 
demonstrated in 3- month-old Nestin Cre Pex5- LoxP mice by amyloid precursor protein 
and unphosphorylated neurofilament immunohistochemical staining.    
These findings demonstrate that peroxisomal metabolism is not only essential for the 
development but also for the maintenance of the mouse brain. In ongoing experiments 
the specific role of peroxisomes in oligodendrocytes (in collaboration with Dr. K. Nave), 
astrocytes and neurons is investigated. 
1.Baes M. et al. (1997). Nat. Genet. 17, 49-57 
2.Baes M. et al.  (2002). Genesis 32, 177-178 
3.Tronche F. et al. (1999). Nat. Genet. 23, 99-103 
This research was supported by a grant from the Flemish government (Geconcerteerde 
Onderzoeksacties GOA/2004/08 and by the FP6 European Union Project "Peroxisome" 
(LSHG-CT-2004-512018). 
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Distal hereditary motor neuropathies (distal HMN) are characterized by a selective 
degeneration of the axons of the motor neurons, while the sensory neurons are spared. 
The biological process of this selective degeneration of the motor neurons is still 
unknown. In 2 distal HMN type II pedigrees linked to chromosome 12q24.3, we identified 
the same mutation (K141N) in the small heat shock 22kDa protein 8 (HSPB8). A second 
mutation (K141E) was found in 2 smaller families. Co-immunoprecipitation showed an 
increased binding of both HSPB8 mutants to the interacting partner heat shock protein27 
(HSPB1). We previously reported a Russian family with autosomal dominant axonal 
Charcot-Marie-Tooth disease (CMT) and assigned the locus (CMT2F) to chromosome 
7q11-q21.This locus contained HSPB1 as one of the candidate genes. Mutation analysis 
on HSPB1 revealed a (S135F) missense mutation segregating in the CMT2F family. 
Screening for HSPB1 mutations in a large cohort of CMT2/distal HMN patients identified 
additional mutations. Expression of mutant HSPB8 in COS-1 cells promoted formation of 
intracellular aggregates. Both proteins exhibit pro/anti-apoptotic activity, we performed in 
vitro expression studies and evidenced that mutant but not wild type proteins induce cell 
death in neuronal cells. 
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Various techniques have been applied in the past to study the neocortical parcellation 
into functionally specialized areas. In this study, we introduced a novel approach in an 
attempt to map anatomical subdivisions in the mammalian cortex unambiguously.  
We compared the protein expression profiles of the primary visual (V1) and somato-
sensory area (S1) of mouse using 2-D DIGE and mass spectrometry to screen for new 
potential area-specific protein markers. Prior to manual collection of V1 and S1, we 
stained adjacent sections for cytochrome oxidase to use as a guide to avoid the regions 
of inter-areal borders, this in order to absolutely avoid contamination of the protein 
samples with proteins of other brain regions. Twenty-three proteins were found to be 
significantly differential between V1 and S1, of which 56% appeared more abundant in 
V1. 
We selected creatine kinase, brain subtype (CKB) as potential areal marker protein, 
since this protein also appeared to be differential in a comparable study on cat 
neocortex. CKB plays a key role in the energy metabolism of tissues with fluctuating 
energy requirements. It was found to have a S1/V1 ratio of 1,67 +/- 0,43. In situ 
hybridisation is a high-resolution method to screen total mouse brain for area-specific 
expression differences at the mRNA level. This validation method confirmed the 
differential expression of CKB between V1 and S1 on mouse frontal and sagittal 
sections. S1 has an intense signal in cortical layers III and V, where the highest signal in 
V1 can be found in layers II, IV and VI. This difference in lamination pattern enables us 
to distinguish with certainty different areas in not only the somato-sensory and visual 
system, but also in the auditory and motor system of the mouse. We identified CKB as a 
valuable marker for the parcellation of mammalian neocortex. 
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Background: Amyotrophic lateral sclerosis (ALS) is characterised by selective loss of 
motor neurons in the spinal cord, brain-stem and motor cortex and mutations in the free-
radical scavenging copper-zinc superoxide dismutase (SOD1) enzyme underlie one form 
of familial ALS. The pathogenic mechanism of these mutations is elusive but is thought 
to involve oxidative stress and abnormal protein aggregation. These two phenomena are 
known to induce heat shock proteins (Hsps) which protect stressed cells through their 
chaperoning and anti-apoptotic activity. 
Objectives: We previously showed that Hsp27 is upregulated in the spinal cord of end-
stage mutant SOD1 mice. This study was conducted to evaluate the possible protective 
role of Hsp27, using an in vitro model of mutant SOD1 and WT SOD1 overexpressing 
neuro2a (N2a) mouse neuroblastoma cells.  
Methods: N2a cells were exposed to cyclosporine A, lactacystin or a severe heat shock 
and assessed for cell survival using MTS assay. Transfection with an Hsp27 construct 
was done using Amaxa transfection. For endogenous upregulation of Hsp27, these cells 
were exposed to a pre-conditioning heat shock. Blocking of this endogenous 
upregulation of Hsp27 was achieved with RNAi technology. Western blotting was done 
to assess the expression of SOD1, as well the levels of Hsp27 before and after 
transfection with siRNA. Immunohistochemistry was also performed to study the efficacy 
of the siRNA treatment. 
Results: Mutant SOD1-dependent differential cell death could be induced by heat 
shocking the cells, but also by treating the cells with cyclosporine A and lactacystin. 
Transfection of the cells with an Hsp27 construct did not protect mutant SOD1 cells from 
the differential death. However, pre-conditioning N2a cells with a mild heat shock was 
accompanied by a significant upregulation of Hsp27 in the mutant SOD1 cells, and 
protected these cells against subsequent mutant SOD1-dependent cell death induced by 
a more severe heat shock. Selective inhibition of this Hsp27 upregulation, through the 
use of Hsp27 siRNA, did not attenuate the protective effect of this treatment. 
Conclusions: These results suggest that activation of the heat shock response can 
provide the necessary defences for cells with mutant SOD1 to withstand other stresses, 
and that this protection is most likely mediated through a complex cohort of molecules of 
the stress response pathway of which Hsp27 is not an essential component. 

BSCDB meeting – NEUROCONNECTIVITY – Leuven 4-6 May 2006  Krishnan Jyothsna 



Abstract 32 
Krysko Olga : presenting author – e-mail : olga.krysko@pharm.kuleuven.be 

THE ROLE OF PEROXISOMES IN THE DEVELOPMENT OF THE CORTEX 
AND CEREBELLUM 

O. Krysko (1), P. Gressens (2), M. Espeel (3) and M. Baes (1) 

1: Laboratory of Clinical Chemistry, K.U. Leuven;   
2: Laboratory of Developmental Neurology, Hospital Robert-Debré, Paris, France;  
3: Department of Human Anatomy, Embryology, Histology and Medical Physics, Ghent 

University, Belgium 
 
The group of inherited peroxisomal disorders including Zellweger syndrome, neonatal 
adrenoleukodystrophy and D - bifunctional protein deficiency are characterized by 
prenatal involvement of the central nervous system. The abnormalities observed in the 
patients include neuronal migration defect in the cerebral cortex, malformations of the 
cerebellum and the inferior olivary complex (Powers, 1998). Although knockout mouse 
models generated by elimination of peroxins Pex5p (Baes et al., 1997), Pex2p (Faust et 
al., 1997), Pex13p (Maxwell et al., 2003) all have demonstrated neuronal migration 
defect the molecular pathways still have to be elucidated.  
In the present study tissue specific knockouts were used in order to determine the 
impact of brain and liver peroxisomes on the brain formation. Mice with selective 
elimination of peroxisomes from brain and liver were generated by Cre-Lox technology. 
PEX5 lox mice (Baes et al., 2002) were crossed with mice expressing Cre recombinase 
under the control of either albumin promoter and alpha-fetoprotein enhancers (Kelledonk 
et al., 2000) or Nestin promoter (Zimmerman et al., 1994). The effective elimination of 
peroxisomes from liver and brain was documented.  
Results: 
1. Nes Pex5 -/- brain knockout:  
BrdU analysis of cortical radial migration with injections at E13 and E15 and evaluation 
at E18.5 and P5 suggested a delay of cortical neuronal migration. The formation of 
cerebellar folia, the maturation of Purkinje cells and the migration of granule cells were 
also affected in a transient way. Synaptic connections were well established. In the early 
postnatal period a moderate increase in apoptotic cell death was observed in the cortical 
neurons and the premigratory granule cells of cerebellum as well. 
2. Alfp Pex5 -/- liver knockout:  
BrdU demonstrated a moderate neuronal migration defect, characterized by increased 
cell numbers in the intermediate zone of the white matter, which was less severe than 
the defect in the complete Pex5 KO mice. Cerebellum of Alfp Pex5-/- mice was also 
affected. In the most severe cases size was severely reduced, foliation pattern was 
simplified, migration of granule cells and differentiation of Purkinje cells was delayed. 
Remarkably, the difference was noticed in the synaptic contact formation between 
AlfpPex5-/- and control littermates by synaptophysin immunohistochemistry.  A severe 
increase in cell death was found both in the cortex (layer 2-3) and in the premigratory 
external granule cell layer of cerebellum at the early postnatal stage.  
In conclusion these results suggest that normal peroxisomal metabolic function in the 
brain as well as in liver has an impact on the process of neurodevelopment.  
This work was supported by the grants from the EU (LSHG-CT-2004-512018, FP6), 
FWO (G.0385.05) and GOA (2004/08). 
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It is a well-established paradigm that muscle weakness and paralysis in SOD1G93A 
mice and ALS patients result from motor neuron death. Others documented, however, 
that dysfunction and degeneration of neuromuscular junctions (NMJ) might occur before 
motor neuron degeneration. NMJ degeneration is always the direct cause of paralysis in 
ALS patients (as the muscle and the innervating axons become physically disconnected 
from each other) and is thus also a target of high clinical relevance. An important 
compensatory mechanism for the loss of functional muscle innervation, is the sprouting 
of terminal axons, which leads to re-innervation of the muscle and motor unit 
enlargement. Neurotrophic factors, such as GDNF, which are expressed by the muscle, 
play an important role in the development and maintenance of neuromuscular junctions. 
We recently showed a neurotrophic effect of VEGF on motor neurons and provided 
genetic evidence in mice and humans implicating reduced levels of VEGF in ALS and 
demonstrated that VEGF gene or protein treatment prolongs the survival of SOD1G93A 
rodent models of ALS. Therefore, we studied whether VEGF administration directly 
affects the neuromuscular junction and stimulates terminal sprouting. 
To address this issue, high levels of recombinant VEGF protein were administered 
subcutaneously to wild type mice from birth onwards for up to 20 days. VEGF treatment 
increased the number of terminal axons converging at individual neuromuscular 
junctions at postnatal day 8 (P8). The effect of VEGF on the branching pattern of 
individual motor axons was determined by reconstructing labeled axonal arbors from 
transgenic mice expressing yellow fluorescent protein in subsets of motor neurons. Our 
preliminary results show that P8 individual axons in control animals branched to 
sporadically innervate junctions within circumscribed regions of the muscle, whereas 
motor units from VEGF injected animals developed more axonal branches and exhibited 
a higher degree of localized arborization such that adjacent muscle fibers were often 
innervated by the same axon. Administration beginning at P0 and continuing through 
P20 also seemed to prolong innervation throughout the period of injection in a dose 
dependent manner. However, at P20 there was apparently no net change in multiple 
innervation, suggesting that axon extension and retraction were in equilibrium. We 
conclude that VEGF may have a regulative effect on presynaptic branching and that 
sustained administration of VEGF may help in the maintenance of functional 
neuromuscular junctions. 
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From a biological point of view, improving our knowledge about human forebrain 
development could have a major impact for the treatment and diagnosis of pathological 
conditions such as mental retardation and neuropsychiatric diseases. Yet despite 
numerous studies using animal models and the identification of several genes involved 
in human brain development, the in-utero development of the human brain remains 
poorly known. 
To try to gain more insight on the mechanisms specific to human brain development, we 
developed a system based on whole brain cryosections which provides us not only with 
numerous “identical” sections allowing the simultaneous study of different gene or 
protein expression patterns but also allows us to reconstruct the three-dimensional 
anatomy of the human developing brain.  
First we used this technique to study the expression of the ephrin gene family in the 
developing human visual system. In model animals, Eph receptors and ephrins are 
involved in some of the most important steps during the development of the central 
nervous system, including cell migration, axon guidance, topographic mapping and 
synapse formation. 
Our data show that the distribution of ephrin/Eph genes in the human developing visual 
system is fundamentally different from what is known in model organisms. They point to 
an evolutionary model in which the coordinated divergence of the distribution of the 
receptors controlling guidance and mapping of retinal axons enabled in humans the 
emergence of a fully binocular system. They also indicate that ephrin/Eph signalling 
plays a potentially major role in the development of neuronal connectivity in humans. 
On the other hand, since the use of fresh sample cryosections allows us RNA extraction 
and the 3D models give us a precise spatial localisation of each cortical section, we also 
started to perform gene profiling experiments in selected cortical areas using microarray 
hybridisation. We are focusing our interest on the cortex surrounding the insular 
depression, which in the adult brain will encloses the speech areas. Speech being a 
lateralized feature in the human brain, we hope that left-right comparison of these 
regions will enable us to identify new candidate genes involved in speech disorders. 
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The dynamic actin cytoskeleton acts as the driving force for the generation of cell 
protrusions in many different cell types. Neuronal differentiation involves the formation 
and extension of neurites, guided by the actin-rich growth cone protrusions. Proper 
regulation of actin dynamics at all stages of neuronal differentiation is crucial for correct 
neuronal outgrowth. Profilins are regulators of actin turnover. They are 15 kDa proteins 
that form complexes with actin monomers, thereby facilitating the addition of the actin 
monomer to fast growing ends of filaments. Next to actin, profilins also interact with 
proline-rich sequences and phosphatidylinositol 4,5-bisphosphate (PI(4,5)-P2). The role 
of the neuronal profilin IIa isoform (Lambrechts et al., 2000) in neuritogenesis has been 
partly established (Da Silva et al., 2003), while the role of the ubiquitously expressed 
profilin I in this process is unexplored. We have mutated profilin I in a way that the 
interaction with one or two of the ligands is abrogated. Wild type profilin I and mutants 
were overexpressed in PC12 cells and their effects on nerve growth factor (NGF) 
induced neurite outgrowth were studied. High-level over-expression of wild type profilin I 
had an inhibitory effect on neurite outgrowth. Low levels of profilin I did, however, not 
disturb this process, but these cells developed many more filopodia along the neurite 
shafts. Low-level over-expression of mutant forms of profilin I changed one or more 
aspects of PC12 differentiation. Expressing a profilin I mutant that is defective in actin 
binding (R74E) decreased neurite length and strongly inhibited filopodia formation. Cells 
expressing mutants defective in binding proline-rich ligands (W3A and R136D) 
differentiated faster, developed more and longer neurites and more branches. The 
R136D profilin I mutant, which is also defective in PI(4,5)-P2 binding, enhanced neurite 
outgrowth even in the absence of NGF. Parental PC12 cells treated with the ROCK 
inhibitor Y27632, differentiate faster and display longer neurites and more branches. 
Similar effects were seen in cells expressing wild type, W3A or R74E profilin I. In 
contrast, the R136D expressing cells were insensitive to the ROCK inhibitor, suggesting 
that regulation of profilin I by PI(4,5)-P2 metabolism is crucial for proper neurite 
outgrowth. Taken together, our data show the importance of the interaction of profilin I 
with actin, proline-rich proteins and PI(4,5)-P2 in neuronal differentiation of PC12 cells  
References : 
Da Silva et al., (2003) J. Cell Biol. 162: 1267-1279. 
Lambrechts et al., (2000) Mol Cell Biol. 2000: 8209-8219. 
Lambrechts et al., (2006) J. Cell Sci, in press. 
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Introduction: Amyotrophic lateral sclerosis (ALS) is a common neurodegenerative 
disorder, in which the rapidly progressive loss of motoneurons cruelly deprives patients 
of movement, breath and within a few short years, life.  In spite of its notoriety, the 
mechanisms underlying ALS remain largely obscure, and adequate therapies with 
proven long-term benefit are lacking. We recently provided genetic evidence in mice and 
humans that reduced levels of vascular endothelial growth factor (VEGF) are implicated 
in ALS and demonstrated that VEGF gene transfer and intracerebroventricular delivery 
of recombinant VEGF prolong the survival of SOD1G93A rodent models of ALS. 
Neuronal expression of the VEGF receptor Flk1 also prolonged the survival of 
SOD1G93A mice, indicating that VEGF directly affects motoneurons. Therapies using 
VEGF-expressing vectors and recombinant protein are currently being developed for 
human use. 
In retrospect, it is perhaps not so surprising that VEGF, originally discovered as the 
most-specific angiogenic factor, turns out to be a critical regulator of neurodegeneration 
as well. VEGF and its receptors first appeared in evolution in the central nervous system 
in species, such as the worm and fruitfly, which lack a well-developed vascular system. 
Vessels, which developed later in evolution than nerves, seem to have co-opted VEGF 
as a critical regulator of their formation. This may also imply that the other VEGF family 
members, which all originated from the same common ancestor, may very well be 
implicated in neurodegeneration. 
Objective: To test this intriguing hypothesis, we analyzed the expression profile of VEGF 
ligands and receptors in the spinal cord of wild type and SOD1G93A transgenic mice – 
the classical animal model for ALS. To prove that at least one other member of the 
VEGF family is implicated in ALS, we intercrossed SOD1G93A mice with mice lacking 
VEGF-B and analyzed the onset of paralysis and survival of these mice. 
Results: All members of the VEGF family (VEGF, VEGF-B, -C, -D and PlGF) were 
expressed on motoneurons; VEGF, VEGF-B and PlGF were also drastically upregulated 
in reactive astrocytes. VEGF-receptor-2, neuropilin-1 and –2 were expressed on 
motoneurons and blood vessels, VEGF-receptor-1 was expressed glia and blood 
vessels, while VEGF-recptor-3 was uniquely expressed on blood vessels. 
 Single-transgenic SOD1G93A mice developed severe muscle weakness due to motor 
neuron loss. They were unable to stay on a rotarod until 125±3 days of age and died 
after 146±6 days. Double transgenic SOD1G93A/VEGF-B-/- mice exhibited more severe 
muscle weakness, performed worse on the rotarod (they were unable to stay on the 
rotarod beyond 113±4 days; P=0.006) and died earlier (132±4 days; P=0.048). 
Conclusion: These findings indicate that VEGF family members, such as VEGF-B, might 
be a more important novel player in motor neuron degeneration in ALS than originally 
anticipated. 
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Marked diffuse migration of tumor cells into the brain parenchyma is the hallmark of 
glioblastomas associating this tumor type with a dismal prognosis. The binding of 
cardenolides to the sodium pump causes rapid modifications in the levels of Src family 
kinase activity and therefore in those of EGF-R because the sodium pump, Src and 
EGF-R are partners in a cellular compartment named the sodium pump signalosome. 
EGF-R plays an oncogenic role in 90% of primary brain cancers such as glioblastomas. 
One of the major downstream events generated by the sodium pump-mediated effects 
on Src and EGF-R relates to rises in intracellular calcium concentration ([Ca2+]i). 
Changes in [Ca2+]i lead to profound modifications in the organization of the actin 
cytoskeleton, which in turn modifies the levels of cell migration. The aim of the present 
work was therefore to investigate whether the partial inhibition of the sodium pump 
activity in human glioblastoma cells by the UNBS1450 cardenolide (Van Quaquebeke et 
al., J Med Chem 2005) could impair glioblastoma cell migration. Confocal microscope 
analyses revealed that Src, EGF-R and the sodium pump co-localize at the plasma 
membrane in human U373 GBM cells. Once U373 cells have been treated with 100 nM 
UNBS1450, the three partners no longer co-localize at the cell membrane as rapidly as 
10 secs after UNBS1450 has been added to the culture media. Then, U373 lamelipodia 
become more and more disorganized, dramatically impairing U373 cell migration in vitro 
as revealed by means of time-lapse videomicroscopy. In fact, UNBS1450 transiently 
reduced both Src and EGFR activity in U373 cells. UNBS1450 induced a sustained 
increase in [Ca2+]i, in U373 cells and consequently profound modifications in the 
organization of the actin cytoskeleton of these cells. Once round, U373 cells are totally 
unable to migrate (as demonstrated by time-lapse videomicroscopy over a 72 hrperiod of 
observation) but are still living as revealed by the presence of numerous living 
mitochondria. UNBS1450 displayed in vitro higher inhibitory effects on U373 and Hs683 
glioblastoma cell population growth than several cytotoxic agents and other 
cardenolides. UNBS1450 also displayed higher anti-tumor activity in vivo than 
temozolomide in the U373 human glioblastoma orthotopic xenograft model. The data 
from the present study thus show that the use of a cardenolide (UNBS1450) that binds 
to the sodium pump and therefore markedly impairs Src- and EGF-R-related signalling 
pathways could be added to the limited set of drugs aiming to efficiently combat 
glioblastoma. In other words, UNBS1450 markedly impairs both migration and 
proliferation features in human glioblastoma cells by disrupting the actin cytoskeleton 
organization, which is essential not only in cell migration processes but also during 
mitosis when cytokinesis occurs. 
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Radial glial cells function during central nervous system development as both a 
scaffolding along which postmitotic neurons migrate and as neuronal and glial 
progenitors.  However even when they generate neurons, radial glial cells show some 
typical features of astrocytes. To investigate how radial glial cells and mature astrocytes 
really differ, we have compared some of their properties in cultures of each cell type.  
Radial glial cells are obtained from E16 cerebellum and, when grown in the presence of 
FGF and EGF, assume a bipolar morphology and maintain a very immature phenotype, 
expressing typical progenitors markers such as Nestin, RC2, Glast and BLBP.  
Astrocytes are obtained from P3 cerebellum at a time when all radial glial cells have 
translocated to the Bergmann glia formation.  Those cells grow slowly, express GFAP 
and assume a flat epithelioid morphology. 
A comparison of the proteomes of the two cell types has been realized using the 2D-
DIGE technology, which allows a very precise and sensitive determination of differential 
protein expression.  Statistical analysis of the protein spots distribution and abundance 
revealed 222 and 128 protein spots that were increased >1.5 fold in radial glia and 
astrocytes respectively. After tryptic digestion and Maldi-TOF sequencing, 88 and 60 
unique proteins were identified as being expressed between 1.5 and 29-fold more in 
radial glia and astrocytes respectively. Radial glial cells express in particular a large 
array of chaperones, including 7 forms of the T-complex protein 1, 17 different 
cytoskeletal proteins including four Dihydropyrimidinase-related proteins and four tubulin 
chains, several enzymes of lipid metabolism, signaling molecules such as FABP and 
Immunophilins, several AA-tRNA synthase and 8 different splicing-involved hnRNPs. 
Astrocytes generally express more mature forms of chaperones and cytoskeletal 
proteins such as Actin, GFAP, Moesin, Vimentin and Vinculin, enzymes of intermediary 
metabolism, Peroxiredoxins and 5 forms of Annexins. Information from this study will be 
useful to uncover the molecular mechanisms of astroglial differentiation and maturation. 
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Because injured neural connections only regenerate to a very limited degree in the 
central nervous system (CNS), neurological function often remains impaired after injury. 
One of the reasons for this is the intracellular “signalling state” of mature neurons which 
makes them interpret many extracellular molecules as inhibitory. Signalling events which 
can change the intrinsic state of damaged neurons may be useful targets to treat CNS 
injury. 
Drosophila melanogaster has a strong track record in solving questions related to brain 
development, functioning and pathology. Until now very few studies have however 
investigated the processes controlling axonal regeneration after injury in the fruit fly.  
We have identified APP, a gene involved in the pathophysiology of Alzheimer’s Disease, 
as a strong axonal outgrowth promoting molecule in the Drosophila brain. Using genetic 
interaction studies and mutational analysis we found that this capacity of APP requires 
interaction with the Abelson Tyrosine Kinase and the Jun N-terminal kinase pathways. 
APP-expression is furthermore increased in injured neurons in Drosophila, as in 
mammals, and lack of this response in mutant animals increases mortality after brain 
injury. One of APP’s functions in these circumstances may thus be to increase outgrowth 
of damaged axons.  
We have now developed an assay that allows direct and detailed study of axonal injury 
responses in the Drosophila CNS for the first time. As in mammals, severed axonal 
tracts undergo fragmentation and degeneration. The proximal part of the injured axons 
develops dystrophic sprouts that are unable to cross the injury site. This suggests that 
an inhibitory environment in the adult CNS prevents extensive regeneration of 
Drosophila axons.  
Our first results indicate that overactivation of the Abelson Tyrosine Kinase pathway in 
injured neurons can switch the axonal sprouts from a dystrophic to a growing fate, 
providing the first step for the induction of robust regeneration responses.  
Using this system, a large number of pathways can be tested for their ability to enhance 
axonal regeneration in Drosophila and as such provide putative new targets for 
therapeutic interventions in the injured mammalian CNS. 
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Malignant gliomas are characterized by the diffuse invasion of distant brain tissue by a 
myriad of single migrating cells that exhibit decreased levels of apoptosis, thus a 
resistance to cytotoxic insult. Intracellular signaling pathways involved in acquisition of 
resistance to apoptosis by migrating glioma cells concern PI3K, Akt, mTOR, NFkappaB 
and autophagy. Glioblastoma cells can resist aggressive environments (starvation, 
hypoxia, cytotoxic insults, etc.) by activating autophagic processes. However, these cells 
will die if a pro-autophagic drug (like temozolomide, TMZ) is used to dramatically 
exacerbate these defense-activated autophagic processes. We previously demonstrated 
the direct implication of galectin-1 in the migration processes of GBM cells. In the 
present study we investigated i) whether the pattern of galectin-1 expression is modified 
in vitro by TMZ treatment in the human Hs683 GBM model and ii) whether knocking 
down galectin-1 expression by an siRNA approach in these Hs683 GBM cells modifies in 
vivo the TMZ-induced anti-tumor activity. We treated in vitro Hs683 GBM cells with 
scrambled and siRNA against galectin-1 for two weeks and observed a transient and 
marked decrease of galectin-1 expression in siRNA-treated cells (but not in control or 
scrambled-treated ones) 5 to 7 days post transfection. We repeated this experiment and 
grafted control, scrambled- and anti-galectin-1 siRNA-treated Hs683 (treated in vitro for 
5 days) orthotopically into the brain of immunodeficient mice. We observed a significant 
increase in the survival of mice bearing orthotopic xenografts into their brains of anti-
galectin-1-treated Hs683 cells as compared to those mice grafted with control or 
scrambled-treated Hs683 cells. The decrease in galectin-1 expression significantly 
increase the therapeutical benefits contributed by TMZ as compared to the effects 
contributed by TMZ in control and scrambled-treated Hs683 GBM-bearing mice. In vitro, 
TMZ dramatically increased both cathepsins B (CB) and monodansylcadaverine (MDC) 
expression in control and scrambled Hs683 cells, two features that were dramatically 
reduced in anti-galectin-1 siRNA-treated Hs683 cells. Galectin-1 deficient Hs683 cells 
tried to defend themselves against the TMZ-induced pro-autophagic effects by over 
expressing Akt. In addition, sub-lethal doses of TMZ markedly increased the level of 
galectin-1 expression in about 5 to 10% of Hs683 cells. All these data together suggest 
that the presence of galectin-1 in human GBM cells (at least in the Hs683 model) can 
reinforce these GBM cells in their autophagic defense against the TMZ-induced cytotoxic 
insults and that the decrease in galectin-1 expression weakens these GBM cells in 
defending themselves against TMZ. 
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Serotonin (5-HT) is an important neurotransmitter involved in many physiological 
processes and numerous psychiatric disorders. This high diversity of physiological 
effects is mediated by a diverse group of 5-HT receptors. There are 14 different 5-HT 
receptor genes and alternative splicing or mRNA editing gives rise to an even higher 
diversity [1]. The 5-HT7 receptor (5-HT7R) is most recently identified and evidence is 
accumulating that this receptor is involved in thermoregulation, circadian rhythm, 
hippocampal signalling, learning and memory and endocrine regulation. Three splice 
variants have been identified in man (a,b and d), which differ only in their intracellular C-
terminal tail, a region important in signalization and regulation of the receptor [2]. In 
order to learn more about these signalling events, we decided to search for interaction 
partners of this C-terminus. Therefore, we performed a yeast two-hybrid screening with 
the C-terminus of the 5-HT7R(a) as bait and an adult human brain cDNA library as prey. 
This led to the identification of several interesting potential interaction partners, including 
RhoBTB3. 
The RhoBTB proteins are a subfamily of the RhoGTPases. So far, three RhoBTB genes 
have been identified in vertebrates. In contrast to all other small GTPases, RhoBTB 
proteins have several domains: a GTPase domain, a Pro-rich region, two BTB domains 
in tandem and a C-terminal region [3]. Very recently, several BTB-containing modular 
proteins have been identified as cullin3-interacting proteins. In this way these ‘BTB 
proteins’ recruit specific substrates to the cullin3 ubiquitin ligase complex [4]. 
Upon co-expression of the 5-HT7R(a) and RhoBTB3 in 293T cells, we observed a major 
decrease in RhoBTB3 expression. As a consequence, we did not succeed to co-
immunoprecipitate RhoBTB3 together with the 5-HT7R(a). However, we could 
demonstrate interaction of in vitro translated full length RhoBTB3 with the C-terminal tail 
of the 5-HT7R(a) fused to a GST tag.  
In order to verify whether the observed RhoBTB3 down-regulation is specifically caused 
by the 5-HT7(a)R, we expressed RhoBTB3 together with several other GPCR’s, namely 
another 5-HT receptor (5-HT6R), a dopamine receptor (D4.2R), a chemokine receptor 
(CXCR4) and a vasopressin receptor (VPR2). Only the 5-HT7R(a) caused a decrease in 
RhoBTB3 expression, indicating that the effect is specific. 
Upon co-expression of deletion mutants of the 5-HT7R(a), which lack the C-terminal tail 
or the third intracellular loop, RhoBTB3 expression was higher than in presence of the 
wild type 5-HT7R(a). Furthermore, in presence of a deletion mutant, lacking both the 
third intracellular loop and C-terminal tail, the RhoBTB3 expression was found at normal 
level again.  
Preliminary data, resulting from experiments using the lysosomal inhibitor chloroquine 
and the proteasomal inhibitor lactacystin, suggest that the 5-HT7R(a)-dependent 
degradation of RhoBTB3 is both lysosome- and proteasome-mediated 
In conclusion, these results suggest that interaction of the 5-HT7R(a)  and RhoBTB3 
leads to the degradation of the latter.  
[1] Hoyer et al. (2002), Pharmacol Biochem Behav. 71, 533-54. [2] Vanhoenacker et al. 
(2000), Trends Pharmacol Sci. 21, 70-7. [3] Rivero et al. (2001), Nucleic Acids Res. 29, 
1068-79. [4] Furukawa & Xiong (2005), Mol Cell Biol. 25, 162-71. 
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During brain development, the various neuronal subtypes have to reach their correct 
final location in the post-mitotic compartment to complete their maturation and to 
establish functional networks. In the telencephalon, the respective movements of 
presumptive projection neurons and interneurons produce various migratory streams, 
along which the projecting neurons undergo radial migration, while the interneurons 
follow tangential migratory routes.  
Several guidance factors, both attractive and repulsive, have been identified as cues 
regulating one of these migratory streams, but the role of ephrins and their Eph 
receptors in guiding cell migration within the telencephalon remain to be uncovered. 
Hence we performed an extended study of ephrin/Eph gene expression pattern in the 
telencephalon, which suggests that several ligands and receptors could be involved in 
neuronal guidance to the striatum and the cortex. In addition we show, using ephrin gain 
and loss of function experiments, that these membrane-bound molecules act as 
additional repulsive and adhesive cues to guide post-mitotic neurons through their 
journey toward their final location within the telencephalon. 
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p120 catenin (p120ctn), which belongs to the Armadillo family, is the only catenin that is 
not directly involved in linking cadherins to the actin cytoskeleton. Instead, p120ctn fulfils 
pleiotropic functions according to its subcellular localisation: (i) modulating the turnover 
rate of membrane-bound cadherins, (ii) regulating the activation of small Rho GTPases 
in the cytoplasm and (iii) modulating nuclear transcription. This multifunctionality can be 
explained by the presence of 48 possible human p120ctn isoforms originating from 4 
start codons and 4 alternatively used exons. The alternatively used exon C encodes 6 
amino acids that interrupt a nuclear localisation sequence (NLS) in the large insert loop 
between arm repeats 5 and 6 of the central armadillo domain. This disruption abrogates 
the inhibition of RhoA. In fact, both the subcellular localisation and the mode of action of 
p120ctn can be regulated directly by alternative splicing, hence the need for more 
detailed research on the p120ctn isoforms. 
To assess the in vivo function of exon C we generated p120ctn exon C-specific knock-
out (KO-C) and knock-in (KI-C) mice. Offspring derived from crossing heterozygous KO-
C mice gave rise only to heterozygous KO-C and wild-type mice in a 2:1 ratio, indicating 
prenatal mortality. To establish the embryonic stage at which homozygous KO-C mice 
die, embryos were isolated and genotyped. Whereas no homozygous KO-C embryos 
were found at the postimplantation stage (7.5-16.5 dpc), homozygous KO-C blastocysts 
could be identified. Remarkably, the constitutive expression of exon C also causes 
mortality of homozygous KI-C mice amongst the neonates and 3.5 to 16.5 dpc embryos 
derived from heterozygous KI-C crosses. Currently we are investigating in detail KO-C 
and KI-C mice at the preimplantation and early-postimplantation stages to gain 
molecular insight into how dysregulated splicing of the smallest exon in the p120ctn 
gene can have a remarkable effect on the development and viability of an entire 
organism. 
p120ctn has recently been implicated in synaptic adherens junctions, and p120ctn 
isoform C is highly expressed in the brain, as determined by RT-PCR and Q-PCR. 
Therefore we expected a brain defect in KO-C/KO-C mice during late embryogenesis or 
adulthood. Because of the very early mortality of homozygous KO-C embryos, we are 
currently employing a transgenic strategy to address the in vivo function of p120ctn 
isoform C in the brain. To this end, we are generating mice containing constitutive 
ablation of p120ctn isoform C in one allele, and a brain-specific deletion of all p120ctn 
isoforms in the other (Nestin Cre). Hopefully, this mouse will provide us with molecular 
clues for elucidating the role of the different p120ctn isoforms in the brain. 
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TRANSCRIPTIONAL REGULATION OF AN EPHRIN/EPH RECEPTOR 
COUPLE IN THE DEVELOPING FOREBRAIN. 

Pietri S, Depaepe V, Passante L, and Vanderhaeghen P. 

Institut de Recherches Interdisciplinaires en Biologie Humaine et Moleculaire (IRIBHM), 
University of Brussels, Belgium 

 
The cerebral cortex is subdivided into cortical areas.Cortical arealization is controlled by 
a combination of intrinsic factors that are expressed in the cortex, and external signals 
such as inputs from the thalamus.  
Ephrins and their Eph  receptors constitute a family of signaling factors involved in 
several key aspects of the development of the forebrain, where they are expressed in 
spatially and temporally complex patterns.  
Previous studies have shown the importance of the complementary gradients of 
expression of ephrin-A5 and its receptor EphA7 in cortical development.Understanding 
how such gradients of expression are established could provide novel insights on the 
mechanisms of cortical patterning and arealization.  
To study in vitro the cis mechanisms of transcriptional regulation of the ephrin-A5 and 
EphA7 genes, we set up an embryonic brain slice electroporation assay that allows to 
test for the transcriptional activity of sequences of interest in the developing brain. 
In parallel we have developed an  in vivo approach, by generating knock-in mice that 
express the eGFP and PLAP reporter genes under the control of all ephrin-A5 regulatory 
sequences. This mouse model will be used to study in vivo and vitro the molecular and 
cellular mechanisms underlying the generation of ephrin gradients in the developing 
brain. 
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VEGF INHIBITORS AGGRAVATE AMYOTROPHIC LATERAL SCLEROSIS 
(ALS), POSSIBLY BY REDUCING NEURAL PERFUSION 

Koen Poesen, Katherine Nelissen, Diether Lambrechts, Erik Storkebaum, Lieve 
Moons, Desiré Collen, Peter Carmeliet 

Center for Transgene Technology and Gene Therapy, Flanders Interuniversity Institute 
of Biotechnology, Campus Gasthuisberg O&N, K.U.Leuven, B-3000 Leuven, Belgium 

 
Introduction: Although a pleiotropic growth factor with multiple biologic functions, VEGF 
is widely recognized as the most critical player in angiogenesis, regulating essentially all 
steps of vessel formation. Two years ago, a neutralizing VEGF-antibody has been 
approved as the first anti-angiogenic molecule to be successfully used in the clinic to 
treat solid tumors. In the midst of excitement over the potency of VEGF as an angiogenic 
factor, there emerged, a few years ago, an unexpected discovery – linking VEGF and 
amyotrophic lateral sclerosis (ALS), which is a progressive and fatal motoneuron 
degenerative disease. Indeed, reduced levels of VEGF in knock-in mice, engineered to 
lack the hypoxia response element in the VEGF promoter, caused adult-onset 
motoneuron degeneration reminiscent to ALS in humans. Variations in the VEGF gene 
in humans, lowering VEGF expression, also increased the risk of ALS.  
One mechanism through which VEGF is implicated in motoneuron degeneration is by 
exerting direct neurotrophic effects on motoneurons. However, reduced VEGF levels in 
these mice also reduced tissue perfusion to the central nervous system (CNS) prior to 
the onset of the disease, suggesting that reduced perfusion of the CNS could causally 
contribute to motoneuron degeneration.  
Objective: The objective of this study is to investigate whether VEGF inhibitors, currently 
being used in the clinic to block tumor growth, might aggravate motoneuron 
degeneration in ALS. To address this question, we injected transgenic SOD1G93A mice, 
which are the classical small animal models for ALS, at the age of 12 weeks with a rat 
monoclonal neutralizing VEGFR-2 antibody, DC101, and a tyrosine kinase inhibitor 
developed to inhibit VEGFR-2, SU5416. 
Results: Control-treated SOD1G93A mice for DC101 (n=21) and SU5416 (n=19) were 
unable to stay on the rotarod beyond 124±3 days or 125±4 days respectively. In 
contrast, DC101 or SU5416 injected SOD1G93A mice performed much worse on the 
rotarod (they were unable to stay on the rotarod beyond 115±2 days; n=21; P=0.02 or 
107±2 days; n=17; P=0.0009). Since both these VEGF inhibitors are known to cause 
pruning of normal, fenestrated capillaries in peripheral organs, VEGF inhibitors could 
exert similar effects on the blood vessels of the CNS. Histological examination of vessel 
densities in the ventral horn of the spinal cord indeed confirmed that DC101-treated 
SOD1G93A mice have 17% less blood vessels. 
Conclusion: These findings indicate that VEGF inhibitors aggravate ALS, possible by 
pruning of blood vessels and reducing perfusion to the central nervous system of these 
mice. 
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PRESENILIN 1 MAINTAINS A NINE TRANSMEMBRANE TOPOLOGY 
THROUGHOUT THE SECRETORY PATHWAY 

Dragana Polic (1), Alexandra Tolia (2), Katleen Dillen (1), Veerle Baert (1), Bart 
De Strooper (2), Stefan Vrijens (1),  & Wim G. Annaert (1) 
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Presenilin 1 (PS1) is a polytopic membrane protein that assembles with nicastrin, PEN-2 
and APH-1 into an active gamma-secretase complex required for intramembrane 
proteolysis of type I transmembrane proteins. Although essential for a correct 
understanding of structure-function relationships, its exact topology remains an issue of 
strong controversy. We revisited PS1 topology by inserting glycosylation consensus 
sequences in human PS1 and expressing the obtained mutants in a PS1&2 knock-out 
background. Based on the glycosylation status of these variants we conclude that PS1 
trafficks through the Golgi after a conformational change induced by complex assembly 
between the ER and Golgi. Furthermore, our data indicate that PS has a nine 
transmembrane domain topology with the COOH-terminus exposed to the 
lumen/extracellular surface. This topology is independently underscored by lysine 
mutagenesis, cell surface biotinylation and cystein derivatization and is compatible with 
the different physiological functions assigned to PS1. 
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THE DROSOPHILA FRAGILE X PROTEIN IS A REGULATOR OF THE ACTIN 
CYTOSKELETON 

Simon P. Reeve, Laura Bassetto, Ginka K. Genova, Yelena Kleyner, F. Rob 
Jackson and Bassem A. Hassan 

Lab. Neurogenetics, Campus Gasthuisberg O&N, K.U.Leuven, B-3000 Leuven, Belgium. 
 
The Drosophila FMRP (dFMRP) is an RNA binding protein which regulates neuronal 
outgrowth and branching in the fly brain and the loss of function of its human homologue 
causes the mental retardation disease Fragile X syndrome. We investigated the 
mechanistic basis for dFMRP regulation of axonal outgrowth. We find that Profilin 
mRNA, a direct regulator of the actin cytoskeleton, is an important target of dFMRP. 
dFMRP interacts physically and genetically with Profilin. Specifically, the Profilin protein 
is increased nearly two-fold in dfmr1 mutants and heterozygosity for Profilin rescues 
dfmr1 mutant phenotypes. Conversely, overexpression of Profilin can enhances loss of 
dfmr1 and suppresses overexpression of dFMRP. To investigate the cell biological basis 
of these interactions we took a structure-function approach to dFMRP analysis. dFMRP 
has only been observed in the cytoplasm despite possessing putative nuclear 
localisation and nuclear export signals. To study whether or not dFMRP has a nuclear 
shuttle function, we have generated transgenic flies with deletions of these signals. 
Further, phosphorylation of residue Ser499 of mammalian FMRP is required for the 
correct binding of FMRP to the target RNA, and so we have created the dFMRP 
orthologue with S-D and S-A substitutions to mimic constitutively phosphorylated and 
dephosphorylated dFMRP. Data obtained from these manipulations and their effects on 
dFMRP function will be discussed. 
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CHARACTERIZATION OF THE SAPP RECEPTOR(S) 
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The Abeta peptides found in senile plaques accompanying Alzheimer’s disease are 
formed by the amyloidogenic processing of a type I membrane protein, the amyloid-beta 
precursor protein (APP). Considerable efforts has been devoted to understanding the 
APP processing in relation to neurodegeneration and dementia, but the biological 
function of APP itself and its mammalian paralogs, the amyloid precursor-like protein 1 
and 2 (APLPs) remains unclear. Among other proposed functions, evidence has 
accumulated that the soluble APP ectodomain (sAPP) is involved in cell proliferation and 
neuroprotection as well as in neurite outgrowth and synaptogenesis. The multiple 
cellular effects of sAPP suggest that there are one or more receptors or binding partners 
for the protein that link extracellular sAPP to the cell interior. These putative sAPP 
receptors are of great interest, but they are unknown at present. To address this 
question, we analyzed the binding properties of sAPP to cells in relation to heparin-
dependent and heparin-independent binding sites. We could show that dependent on 
the cell line used, sAPP-binding is mediated not only via its heparin-binding domains but 
also via a protein-protein interaction via a cell surface receptor. Based on a series of 
experiments, the sAPP receptor appears to be expressed to a differing extend at the 
plasma membrane of various cells lines. For example, the sAPP receptor is highly 
expressed in the neuroblastoma cell lines B103 and N2A; however, significantly less 
protein-protein interaction could be observed with mouse embryonic fibroblasts. These 
studies suggest that mouse embryonic fibroblasts predominately mediate sAPP-binding 
via the polysaccharide-moiety of their proteoglycans. Interestingly, binding of sAPP 
persists in the B103 cell line that does not express any member of the APP family. Thus 
independent of homodimerization of APP and heterodimerization with APLP1 and 2, 
additional cell surface receptors for sAPP exist. 
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NEUROTRANSMITTER RELEASE AND AMPA RECEPTORS AT GROWTH 
CONES REGULATE OUTGROWTH AND MOTILITY VIA AN AUTOCRINE 
FEEDBACK MECHANISM 

Martijn Roelandse (1, 2, 4), Maartje Luteijn (1), Samantha Spangler (3), 
Christiaan Levelt (2), Casper C. Hoogenraad (3), Andrew Matus (4) and Matthijs 
Verhage (1) 

1: Department of Neurogenomics, Vrije Universiteit Amsterdam (VUA) and VU medical 
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2: Deparment of Molecular Visual Plasticity, Netherlands Institute for Neuroscience, 
Amsterdam, the Netherlands 

3: Department of Neuroscience, Erasmus Medical Center, Rotterdam, the Netherlands 
4: Friedrich Miescher Institute, P. O. Box 2543, 4002 Basel, Switzerland 
 
In early development, neurons form neurites, each bearing a growth cone. Recent 
evidence suggests the presence of a vesicle fusion and release machinery at the tip of 
the growth cone which is thought to depend in part on SNARE proteins and to be 
distributed along the whole axonal surface. In addition, alpha-amino-3-hydroxy-5-methyl-
4-isoxazole-proprionic acid-type glutamate receptors (AMPAR) that reside at the surface 
of growth cones influence its motility. We studied the role of neurotransmitter release 
and AMPAR stimulation on neurite outgrowth and motility. We used both dissociated cell 
cultures and organotypic slice cultures of release deficient mice (munc18-1 null - 
Verhage et al., 2000). In slice cultures, we found an impaired outgrowth of neurites from 
release deficient neurons. A similar effect was observed in control slice cultures during 
AMPAR antagonist application. Furthermore, the growth cones of release deficient 
neurons possessed both more and longer filopodia. Also in dissociated cultures, neurite 
outgrowth was impaired both in neurons from release deficient mice and in control 
neurons cultured in the presence of AMPAR antagonists. The impaired outgrowth of 
release deficient neurites was rescued by chronic application of AMPAR agonists. 
Furthermore, the impaired outgrowth coincided with surface expression of functional 
AMPAR on growth cones. Our results identify an autocrine feedback mechanism in 
which neurotransmitter released from the growth cone acts on its own AMPAR thereby 
ameliorating neurite outgrowth and growth cone motility. The combined actions provide 
the neuron with a means of target-related adaptation of speed of neurite outgrowth and 
morphology. 

BSCDB meeting – NEUROCONNECTIVITY – Leuven 4-6 May 2006  Roelandse Martijn 



Abstract 50 
Rudka Tomasz : presenting author – e-mail : Tomasz.rudka@med.kuleuven.be 

MITOCHONDRIAL RHOMBOID PARL REGULATES CYTOCHROME C 
RELEASE DURING APOPTOSIS VIA OPA1-DEPENDENT CRISTAE 
REMODELING 
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§ These authors contributed equally to this study 
Rhomboids, evolutionarily conserved integral membrane proteases, participate in crucial 
signaling pathways. An inner mitochondrial membrane rhomboid is essential for 
organelle fusion and function in yeast, while function of its mammalian orthologue PARL 
is unknown. Parl-/- mice display normal intrauterine development, but from the 4th 
postnatal week undergo progressive multisystemic atrophy leading to cachectic death. 
Atrophy is sustained by increased apoptosis, both in and ex vivo. Parl-/- cells display 
normal mitochondrial morphology and function, but are extraordinarily sensitive to 
intrinsic death stimuli and no longer protected by the dynamin-related mitochondrial 
protein OPA1. Ablation of PARL strongly reduces the levels of a soluble, intermembrane 
space (IMS) isoform of OPA1. Reintroduction of OPA1 specifically targeted to IMS 
complements Parl-/- cells, substantiating the importance of PARL in OPA1 processing. 
Parl-/- mitochondria undergo faster apoptotic cristae remodeling, cytochrome c 
mobilization and release. Thus, regulated intramembrane proteolysis has a novel role in 
controlling apoptosis. 
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NOVEL ROLE OF VEGF AS AN AXON GUIDANCE MOLECULE 

Carmen Ruiz de Almodovar, Sunit Maity, Annelii Ny, Cathy Coulon, Jody Haigh, 
Anne Bouche, Els Gils, Lena Kieckens, Bjorn Vanwetswinkel, Sven Terclavers, 
Desire Collen, Lieve Moons & Peter Carmeliet 

Center for Transgene Technology and Gene therapy, Campus Gasthuisberg O&N, 
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Even though the Belgian anatomist Andreas Vesalius had already recognized over 5 
centuries ago some striking parallelisms in the anatomical patterning of both the nervous 
and vascular system, only very recent evidence has suggested that nerves and blood 
vessels use common principles, mechanisms and signals to navigate to their target 
organ (1). 
VEGF is a key regulator of angiogenesis in health and disease. VEGF is critical for 
guidance of endothelial cells to their targets. Though initial studies indicated that VEGF 
is an endothelial cell-specific factor, more recent findings revealed that VEGF also has 
direct effects on neural cells (2-4). Genetic studies showed that mice with reduced VEGF 
levels (VEGFdelta/delta mice) develop adult-onset motor neuron degeneration, 
reminiscent of the human neurodegenerative disorder amyotrophic lateral sclerosis 
(ALS) 5. Recent evidence has shown that axon guidance molecules such as Netrin1 or 
Slit2 play important roles in blood vessels guidance. However, a possible role for a blood 
vessel guidance cue in axon guidance has not yet been elucidated. We therefore 
propose to study the role of VEGF as a guidance signal for AC axons at the midline. 
To examine whether VEGF has a role in midline axon guidance, we performed TAG-1 
and L1 (which are specifically expressed in precrossing and postcrossing axons 
respectively) immunostaining of E12.5 caudal spinal cord sections from mice with 
reduced VEGF levels (VEGFdelta/delta) (5). Preliminary results show that significantly 
fewer postcrossing AC axons are detected in VEGFdelta/delta mice as compared to wild 
type mice. Also, TAG-1 immunostaining revealed that VEGFdelta/delta mice had 
aberrant precrossing AC axons trajectories with some axons stopping before reaching 
the floor plate, while others navigating ventrally before reaching that level. These results 
suggest that VEGF is attracting commissural axons to the midline. Genetic studies to 
elucidate the mechanism by which VEGF exert this new role are being performed in 
mouse, zebrafish and Xenopus as animal models.  
1. Carmeliet, P. & Tessier-Lavigne, M. Wiring nerves and blood vessels: different logic, 
common mechanisms? Nature, in revision (2005). 
2. Schwarz, Q. et al. Vascular endothelial growth factor controls neuronal migration and 
cooperates with Sema3A to pattern distinct compartments of the facial nerve. Genes 
Dev 18, 2822-34 (2004). 
3. Storkebaum, E., Lambrechts, D. & Carmeliet, P. VEGF: once regarded as a specific 
angiogenic factor, now implicated in neuroprotection. Bioessays 26, 943-54 (2004). 
4. Yasuhara, T., Shingo, T. & Date, I. The potential role of vascular endothelial growth 
factor in the central nervous system. Rev Neurosci 15, 293-307 (2004). 
5. Oosthuyse, B. et al. Deletion of the hypoxia-response element in the vascular 
endothelial growth factor promoter causes motor neuron degeneration. Nat Genet 28, 
131-8. (2001). 
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RAB1 DEFINES A NOVEL PATHWAY CONNECTING THE PRE-GOLGI 
INTERMEDIATE COMPARTMENT WITH THE CELL PERIPHERY 
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The function of the pre-Golgi intermediate compartment (IC) and its relationship with  the 
ER and Golgi remain only partially understood. Here we report striking segregation of IC 
domains in polarized PC12 cells that develop neurite-like processes. Differentiation 
involves expansion of the IC and movement of Rab1-containing tubules to the  growth 
cones of the neurites, whereas p58- and COPI-positive IC elements, like rough ER and 
Golgi, remain in the cell body. Exclusion of Rab1 effectors p115 and GM130 from the 
neurites further indicated that the centrifugal, Rab1-mediated pathway has functions that 
are not directly related to ER-Golgi trafficking. Disassembly of COPI coats did not affect 
this pathway, but resulted in missorting of p58 to the neurites. Live cell imaging showed 
that GFP-Rab1A-containing IC elements move bidirectionally both within the neurites 
and cell bodies, interconnecting different ER exit sites and the cis-Golgi region. 
Moreover, in non-polarized cells GFP-Rab1A-positive tubules moved centrifugally 
towards the cell cortex. HMG-CoA reductase, the key enzyme of cholesterol 
biosynthesis, colocalized with slowly-sedimenting, Rab1-enriched membranes when the 
IC subdomains were separated by velocity sedimentation. These results reveal a novel 
pathway directly connecting the IC with the cell periphery, and suggest that this Rab1-
mediated pathway is linked to the dynamics of smooth ER. 
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IMPLICATION OF AN IMPRINTED LOCUS IN FOREBRAIN DEVELOPMENT 
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Recent transcriptome analysis and different experimental approaches have identified a 
surprisingly large number of non-coding RNAs (ncRNAs) in eukaryotic cells. ncRNAs 
comprise microRNAs, anti-sense transcripts and other non-defined RNAs which lack any 
significant open reading frame. They have been shown to regulate gene expression by 
novel mechanisms such as RNA interference, gene silencing, inhibiton of translation and 
imprinting. It has already been demonstrated that among these ncRNAs, microRNAs are 
dynamically regulated in embryonic brain development.  
By using an overexpression strategy to screen for genes that are transcriptionally 
controlled by the proneural bHLH transcription factor neurogenin2 (Ngn2), we uncovered 
several genes expressed in the forebrain and potentially controlled by Ngn2, as well as 
by the other proneural factor Mash1. Among these genes are a group of ncRNAs that 
may act as regulatory elements playing a role in early brain development, especially in 
cortical neurogenesis. These ncRNAs belong to a large imprinted locus which has never 
been studied in the context of neural development, although several human conditions 
characterized by disruption of genomic imprinting display neurodevelopmental 
abnormalities (Wu et al., 2006). We confirmed by in situ hybridization that these non 
coding RNAs display a dynamic pattern of expression in the mouse developing forebrain 
that is altered in mutant mice for ngn2 and mash1. This result further suggests that most 
of the genes of this imprinted locus may play a role in the neurogenesis of the forebrain. 
This is currently being tested by analyzing forebrain development in mice mutant for the 
imprinting regulation of this locus. 
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APH1  SUBUNITS CONTRIBUTE TO GAMMA SECRETASE 
HETEROGENEITY 
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Background: Gamma secretase is a multimolecular complex cleaving proteins in their 
transmembrane domain. The complex consists of at least four subunits called 
Presenilins, Nicastrin, Pen2 and Aph1. The Presenilins provide the catalytic sites to the 
complex, Nicastrin recognizes the substrate, while the role of the other subunits remains 
to be further clarified.  
The largest variability is observed in the Aph1 component (two human and three mouse 
genes) and this component likely determines therefore the specificities of the biological 
function of the different forms of gamma-secretase. 
Results and Conclusions:  We report here on the inactivation of the three Aph1 genes in 
mice.  Aph1A-/- embryos show a lethal phenotype characterized by angiogenesis 
defects in the yolk sac, neuronal tube malformations, and mild somitogenesis defects. 
Aph1B-/- or C-/- or the combined Aph1BC-/- mice survived into adulthood. However 
Aph1BC-/- deficiency causes a mild but significant reduction in APP processing in 
selective regions of the adult brain.  
We conclude that the biochemical and physiological repercussions of genetically 
reducing gamma-secretase activity via the different Aph1 components are quite 
divergent and tissue specific.  
By analyzing different gamma-secretase substrates in cells expressing only on Aph1 
variant we find evidence for heterogeneity of the distinct Aph1-gamma secretase 
complexes 
Our work provides in vivo evidence for the concept that different gamma-secretase 
complexes exert different biological activities. In the context of Alzheimer’s therapy, this 
implies the theoretical possibility that targeting specific gamma-secretase subunit 
combinations could yield less toxic drugs than the current available general inhibitors of 
gamma-secretase activity. 
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DETAILED LOCALIZATION OF LEUCINE-RICH REPEAT KINASE TYPE 2 IN 
RODENT BRAIN 
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Mutations in the leucine-rich repeat kinase type 2 (LRRK2) gene have recently been 
identified in both familial and sporadic forms of Parkinson’s disease (PD). Although 
sequence analysis of the LRRK2 gene has revealed several putative functional domains, 
the biological function of LRRK2 is at present unknown. Rough localization of LRRK2 
gene expression has been performed on RNA extracts from human tissues, however no 
precise localization of LRRK2 in intact brain tissue has yet been reported. In order to 
obtain clues for function and as a major prerequisite to functional testing of LRRK2 in 
vivo, we decided to elucidate in detail the localization of LRRK2 mRNA in the mouse 
brain by in situ hybridization histochemistry. To this end, we generated a construct for 
the transcription of riboprobes encoding a 452 bp long stretch of LRRK2 located C-
terminally of the Roc domain. Qualitative in situ hybridization (ISH) using this probe was 
performed on frontal and sagittal sections of male and female mouse brains. Our results 
show the presence of LRRK2 mRNA throughout the mouse cortex, as well in striatal and 
amygdalar structures. This brain distribution of LRRK2 was further confirmed in regional 
brain RNA extracts via quantitative RT-PCR as well as in regional brain homogenates 
via Western blot using a LRRK2-specific antibody raised in-house. The abundance of 
the LRRK2 in the mouse striatum and the cortex may be relevant to PD. The cortex is a 
site where typical PD-related histopathological features called Lewy bodies appear; the 
striatum is a pivotal structure in basal ganglia motor circuits where events responsible for 
bradykinesia in PD are thought to occur. These results confirm the rough localization of 
LRRK2 mRNA described in human brain regions and may indicate that the mouse is a 
suitable species for the in vivo functional characterization of LRRK2. 
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THE P75 NEUROTROPHIN RECEPTOR IS CLEAVED IN RESPONSE TO 
TRKA ACTIVATION AND INTERNALIZED TO THE ENDOSOMAL SYSTEM 
FOR &#61543;-SECRETASE PROCESSING 
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The p75 neurotrophin receptor (p75NTR) is a multifunctional type I membrane protein 
belonging to the NGF/tumor necrosis factor receptor superfamily (TNF) and involved in 
several aspects of neurotrophin signaling including neuronal death, axonal elongation, 
cellular migration and synaptic plasticity. p75 promotes neurotrophin-induced neuronal 
survival and differentiation by forming a heteromeric co-receptor complex with the TrkA 
receptor. As p75 is not autocatalytic, the different cellular responses are most likely 
triggered through the interaction of its intracellular domain with multiple adaptor proteins. 
Moreover, the mechanism of p75 signaling is complicated by the finding that it becomes 
internalized, retrogradely transported and recovered in endosomes in association with 
signaling molecules. Hence, not only the p75 different associated receptor and its 
numerous ligands but an additional trafficking component contributes to the p75 
signaling pathway which is most likely why thus far its mechanism is poorly understood. 
The p75 receptor was recently identified as a new substrate for presenilin 1 (PS1) 
mediated &#947;-secretase cleavage. p75 is cleaved by a metalloprotease generating a 
membrane associated carboxy-terminal fragment (p75-CTF). This fragment is cleaved 
by the gamma-secretase complex generating a soluble intracellular peptide (p75-ICD) 
with potential signaling capabilities. 
We have studied p75 processing in PC12 and SFV-p75 infected hippocampal neuronal 
cultures. Our results in PC12 cells shows that NGF through TrkA activation triggers the 
generation of p75-CTF TrKA wich is internalized into recycling endosomes of PC12 
cells. We further demostrated that the p75-CTF is processed by the gamma-secretase 
generating the p75-ICD fragment in highly purified endosomal fractions. p75 is a 
gamma-secretase substrate in hippocampal neurons and the generation of p75-ICD is 
also induced by PMA treatment as in PC12 but in contrast, neurotrophins treatment did 
not regulate the production of p75-ICD. This results suggest that endocytic trafficking 
and proteolytic processing are tighly coordinated for the p75 neurotrophic signaling. 
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THE IN VIVO EFFECTS PPAR-GAMMA AGONIST ON THE 
PATHOPHYSIOLOGY OF ALZHEIMER’S DISEASE 
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Recently, our group showed that the nuclear receptor peroxisome proliferator-activated 
receptor-gamma has a direct and specific effect on the stability of the Amyloid-&#61538; 
peptide, through induction of a cell-bound clearance mechanism, this without affecting 
the APP processing (Camacho et al., 2004). Due to its possible therapeutic value, we 
explored the effects of pioglitazone on the pathophysiology of AD in a mouse model that 
combines both amyloid plaque formation and neuro-fibrillary tangle formation. Previous 
trials found either no effects or effects mediated via altered APP processing and 
decreased BACE-1 expression (Heneka et al., 2005).  
We opted to treat mice at 12 (n=18) and 15 months (n=32) of age for 14 days with a 
relatively high dose of pioglitazone, a PPAR-gamma agonist, in the chow (1600 ppm), to 
ensure passage across the blood-brain barrier. No differences in food consumption or 
body weights were seen and pharmacologically relevant drug levels were measured in 
brain homogenates ensuring blood-brain barrier passage. In addition, the expression 
levels of down-stream genes will be monitored in the treated group. The effect on APP-
processing, Abeta peptide levels and tau pathology will be determined biochemically, 
(using WB, IP-WB and ELISA) and morphologically.  
In mice of 12 and 15 months of age, no significant effects on APP processing or 
A&#61538; levels were observed in the treated group (n=9, resp. n=7) compared to 
controls (n=9, resp. n=7), via ELISA and WB. Because the insulin sensitivity is 
determined by the conversion of glucose to glycogen and pioglitazone increases insulin 
sensitivity, an effect of pioglitazone on GSK3 activity and Tau phosphorylation was 
explored. In the younger mice, higher p-Tau levels were found for several p-sites in the 
treated mice. This effect will be explored further using morphology and RNA expression 
levels of different kinases involved in Tau phosphorylation. 

BSCDB meeting – NEUROCONNECTIVITY – Leuven 4-6 May 2006  Van Biervliet Jérôme 



Abstract 59 
Van Brussel Leen : presenting author – e-mail : Leen.vanbrussel@bio.kuleuven.be 

IDENTIFICATION AND LOCALIZATION OF SUBDIVISIONS IN THE VISUAL 
CORTEX OF THE MOUSE 

L Van Brussel, A. Gerits, E. Van der Gucht, L. Arckens 

K.U.Leuven, Laboratory of Neuroplasticity and Neuroproteomics, Belgium 
 
Although the mouse is a popular animal model in scientific research, little is known about 
its visual system. Less attention has been paid because mice rely more on olfactory and 
somatosensory cues to find their way in the dark. As a consequence no consensus 
exists about its structural organisation (Olavarria & Montero, 1989; Montero, 1993; 
Rumberger et al., 2001). The mouse visual system however is a potential animal model 
for developmental or injury-induced brain plasticity, since there is a vast array of 
commercially available knock-out mice, which could help elucidating the causal 
relationship between molecular expression patterns and neocortical plasticity. 
In this study we investigated the main anatomical characteristics of the mouse visual 
cortex through in situ hybridisation and immunocytochemistry for neuronal activity 
markers. Our goal was to delineate the full extend of the cortical regions processing 
visual information and to identify the monocularly and binocularly driven regions within 
the visual cortex. We therefore analysed the neocortex of monocularly and binocularly 
enucleated mice versus that of visually-stimulated control mice. The results of the 
binocularly enucleated mice show a clear-cut lateral border between visually-driven and 
non-visual cortex but a transition zone between visual and retrosplenial cortex. In the 
monocularly enucleated mice, the visual cortex on the ipsilateral side of the deprived eye 
displayed clearly lower signals than the contralateral cortex. Within this region of basal 
activity we could clearly identify multiple regions of high activity. This suggests a 
monocular zone not only within V1, but also in different higher order visual areas. In 
conclusion, we have identified several visual areas with a distinct binocular and 
monocular zone in the visual system of the adult mouse. 
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THE DIFFERENTIAL CHARACTER OF PROTEIN EXPRESSION IN THE 
DEVELOPING MOUSE BRAIN AND BEYOND: A PROTEOMIC APPROACH 

B. Van de Plas, I. Van Hove, S. Clerens, G. Van den Bergh, L. Arckens 

K.U.Leuven, Laboratory of Neuroplasticity and Neuroproteomics, Belgium 
 
Sensory systems in the mammalian brain have a remarkable capacity to adapt to input 
changes by modifying neuronal connectivity within a ‘critical period’ during development. 
This goal-directed strengthening, remodelling and elimination of synapses ultimately 
leads to the neuronal circuitry specific for the adult brain. In adulthood, this connectional 
plasticity appears greatly reduced. Detailed molecular mechanisms underlying these 
age-dependent differences in brain plasticity are not known yet. We are studying the 
(dis)similarities among molecular mechanisms of brain plasticity in young and adult mice 
by means of fluorescent two-dimensional differential gel electrophoresis (2D-DIGE) and 
mass spectrometry (MS).   
As developmental plasticity model, paired samples were analysed by 2D-DIGE. Protein 
samples from 2 whole forebrain extracts of 10-day-old pups (P10) and adult mice were 
compared after separate labelling with Cy3 or Cy5 and consecutive pairing. Only spots 
switching colour in forward and reverse labelling were considered to contain differentially 
expressed proteins. The spots visually identified as differential were statistically 
analysed using Phoretics 2D spot analysis software.  These proteins were identified by 
means of trypsin digestion and both MALDI (Reflex IV, Bruker), MALDI-TOF/TOF 
(Ultraflex II, Bruker) and nano-LC-MS/MS (Ultimate nano LC, LCPackings; on-line with a 
Q-TOF, Micromass) analyses. Both PMF and MS/MS sequence data were searched 
against protein sequence databases using the Mascot search engine (Matrixscience). 
Approximately 140 significantly differential spots were identified. Apart from metabolic 
enzymes, the list contained proteins involved in the outgrowth of axons and in growth 
cone collapse. Moreover they are involved in neuronal differentiation during the 
development of the nervous system. Proteins selected for validation via Western blotting 
and immunocytochemistry were dynamin-1, 5 times more abundant in adult brain, and 
involved in endocytosis and maintenance of the mature neuronal structure, fascin with a 
5 times higher expression in pup and involved in the dendritic development of neurons, 
and NSE which was 6 times more abundant in adult compared to pup.  
By means of Western blotting we compared the expression levels of the 3 proteins of 
interest between P1, P5, P10, P30, adult (A) and old (O) mice (7 months).  Fascin 
showed the highest expression level at P1, which decreased during development to 
reach the lowest level in old mice, whereas the NSE expression showed an upregulation 
during development. Dyn-1 was upregulated at P30, A and O, and showed lower but 
comparable levels of expression in P1, P5, and P10. 
The distribution pattern of fascin was studied with immunocytochemistry on frontal 
sections of the entire mouse brain (P10 & A). At P10, ICC resulted in neuropil staining. 
In adult brain, the fascin antibody stained neurons with an immunopositive perikaryon 
and proximal part of the apical dendrite, but no immunostaining was seen in the nucleus. 
The laminar staining pattern differed between adjacent areas, which allows us to 
distinguish several cortical regions. 
The differential proteins found by comparing the protein expression profiles of P10 and 
adult mouse brain were successfully validated with 2 different techniques. The proteomic 
approach is therefore an excellent tool to study the molecular mechanisms of brain 
plasticity and development. 

BSCDB meeting – NEUROCONNECTIVITY – Leuven 4-6 May 2006  Van de Plas Babs 



Abstract 61 
Van Dooren Tom : presenting author – e-mail : Tom.VanDooren@med.kuleuven.be 

NEURONAL CO-LOCALIZATION OF APOE4 AND Ab AFFECTS AMYLOID 
PATHOLOGY AND OLIGOMERIZATION OF Ab TO A SIMILAR EXTENT AS 
PS1 BUT BY A DIFFERENT MECHANISM. 

Tom Van Dooren (1), David Muyllaert (1), Peter Borghgraef (1), Annelies 
Cresens (2), Herman Devijver (1), Ingrid Van der Auwera (2), Stefaan Wera (2), 
Ilse Dewachter (1)  and Fred Van Leuven (1) 

1: Experimental Genetics Group, Department Human Genetics, K.U.Leuven, B-3000 
Leuven, Belgium 

2: reMYND nv, B-3000 Leuven, Belgium 
 
Besides ageing as the main risk for sporadic Alzheimer’s disease (AD), is 
Apoliproprotein E4 (ApoE4) associated with increased risk and earlier onset of sporadic 
AD in >40% of all cases. The underlying mechanism(s) and the role of ApoE4 in brain 
remain elusive. We generated a unique set of double and triple transgenic mice 
expressing human ApoE4 either in neurons or in glial cells, in combination with neuronal 
expression of mutant APP, without and with mutant presenilin-1 (PS1). Co-expression of 
ApoE4 with mutant APP in neurons increased amyloid plaque load in cortex, subiculum 
and thalamus to a similar extent as mutant PS1, whereas glial ApoE4 expression only 
increased plaque load in the thalamus. Neuronal and glial ApoE4 promoted cerebral 
amyloid angiopathy (CAA) as extensively as mutant PS1 but in a region-specific manner, 
i.e. cortical CAA was increased by neuronal ApoE4, while thalamic CAA was again 
independent of the cellular source of ApoE4. Angiopathy correlated stronger in cortex 
than in thalamus with soluble Ab40 and Ab42 levels, over the 6 genotypes. Neuronal 
ApoE4 did not affect the proteolytic processing of APP, as opposed to mutant PS1, 
demonstrating that ApoE4 acted down-stream on the clearance of Ab. Neuronal ApoE4 
increased soluble amyloid levels more than glial ApoE4 in the double and triple tg mice, 
but the Ab42/40 ratio was similar, although significantly higher than in single APP tg 
mice. Neuronal but not glial ApoE4 promoted oligomerization of Ab to the same extent 
as PS1. We conclude that the cellular origin of ApoE4 differentially affects the regional 
amyloid pathology, acting on the oligomerization process and on the disposition of 
amyloid peptides, downstream from their excision from APP. 
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CHANGES IN THE EXPRESSION PATTERN OF SEVERAL SOMATOSTATIN 
RECEPTOR SUBTYPES DURING INTESTINAL INFLAMMATION IN THE 
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Van Marck (2), Jean-Pierre Timmermans (1) 
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Several lines of investigation have suggested a major role for somatostatin and 
somatostatin receptors (SSTR’s) in the gastrointestinal tract, both in physiological and in 
pathophysiological conditions. To date, only the expression of SSTR2 has been 
described in the myenteric and submucosal plexus in the murine gastrointestinal tract, 
although the presence of other SSTR subtypes has been suggested. To elucidate the 
role of SSTR’s in the gastrointestinal tract, we investigated the expression of the 
different SSTR subtypes in cryosections and whole-mount preparations of the ileum of 
non-infected and Schistosoma mansoni-infected mice. In non-infected animals, SSTR1 
immunoreactivity (IR) was found in all enterocytes and in epithelial cells at the base of  
the crypts of Lieberkühn. SSTR2A was detected in myenteric neurons, submucosal glial 
cells and in fibers at the base of the crypts of Lieberkühn. SSTR4 IR was present in both 
submucosal and myenteric nerve fibers. Neither SSTR3 nor SSTR5 expression was 
observed in the healthy murine ileum. In the acutely Schistosoma mansoni-infected 
ileum, significant morphological changes regarding the distribution of SSTR1, SSTR3 
and SSTR4 were observed. Two phenomena associated with this acute phase of 
infection, i.e. recruitment of mucosal mast cells (MMC) and increased density of nerve 
fibers in the lamina propria, revealed the presence of SSTR1 and SSTR3 IR at the 
surface of these MMC as well as on these nerve fibres. In addition, a significant increase 
in the number of SSTR4-immunostained mucosal nerve fibers was noted. Despite the 
previously suggested role for SSTR2A in the granulomatous response following 
Schistosoma mansoni infection, no obvious differences were observed for this SSTR 
subtype in the inflamed ileum. As in the non-inflamed ileum, SSTR5 could not be 
detected in the ileum of 8-week-infected mice. These results were confirmed by reverse 
transcriptase PCR and quantitative real-time PCR, indicating a significant increase in the 
expression levels of SSTR1, SSTR3 and SSTR4 during intestinal schistosomiasis 
compared to the healthy intestine. The present results show that several SSTR subtypes 
are expressed in specific parts of the murine ileum. Moreover, these data indicate that 
the somatostatin induced ileal effects during intestinal schistosomiasis, i.e. inhibition of 
IFN-gamma and IgG2a secretion by T- and B-lymphocytes and supression of enteric 
neuronal hyperexcitability, are mediated by more than one SSTR subtype. The 
expression of SSTR1 and SSTR3 on mucosal mast cells and the increase in the number 
of SSTR1-, SSTR3- and SSTR4-immunopositive nerve fibers in the lamina propria of the 
inflamed ileum, indicate that not only SSTR2A, as previously reported, but also other 
SSTR subtypes are involved in the inflammatory response during intestinal 
schistosomiasis.  
This study was supported by the IUAP project P5/20. 
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ZINC CHLORIDE EMBALMING TECHNIQUE IN SILICONE PLASTINATION 

Ian van Toor, Veronique Verplancke, Francis Van Glabbeek, *Eric Van Marck, 
Hilde Bortier. 

Human Anatomy, University of Antwerp, Groenenborgerlaan 171, Antwerpen, 2020, 
Belgium 

*Anatomopathology, University of Antwerp, Wilrijkstraat 10, Edegem, 2650,Belgium 
 
Introduction: It is known that formol and fenol vapours are irritants to airways and eyes. 
Personal health of the technician and students and efficiency considerations led to the 
adaptation of the embalming technique 6 years ago. Since 2000, the anatomy institute 
has embalmed 180 cadavers using the adapted zinc chloride embalming technique. 
Materials and Methods: The embalming solution contains 10 litre Zinc Chloride® and 
100 ml Arthyl®. Embalming starts with the injection of fluid through the femoral artery. A 
pump is fitted to the canule and the solution is pumped into the cadaver in four hours.  A 
cadaver was dissected and several organs and tissues were removed and prepared for 
plastination using the S10® Silicone technique.  
Results: The joints of the cadavers are more flexible than the joints of the cadavers 
embalmed with formol and fenol, natural colours are preserved and odour is low. The 
microscopic morphology of tissues removed one year post mortem, is comparable to the 
microscopic morphology of specimens at the moment of embalming. The embalmed 
specimens were compatible with acetone dehydration for plastination. The plastinated 
specimens of the pharynx, foot, a section of the lower limb, two kidneys, spleen, liver, 
lung, knee, cerebrum, cerebellum, part of the chest wall, testis and two hand specimens, 
retained their natural colour and macroscopic morphology.  
Conclusion: The zinc chloride embalmed cadavers are used for anatomical research and 
education. It is possible to plastinate specimens removed from a zinc chloride embalmed 
cadaver using the Silicone plastination technique. 
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RAB-3A POTENTIATES A LATE STEP IN LARGE DENSE CORE VESICLE 
DOCKING 

Van Weering J.R.T., Toonen R.F.G. and Verhage M. 

Functional Genomics, Center for Neurogenomics and Cognitive Research, Vrije 
Universiteit Amsterdam 

 
Cells contain a variety of transport vesicles that move between specific locations in the 
cell. Secretory vesicles, especially synaptic vesicles and large dense core vesicles 
(LDCVs), are essential for communication with other cells. These vesicles are 
transported to the plasma membrane where they dock and fuse, thereby releasing their 
content in extracellular space. Two important proteins for these processes are Munc18-1 
and Rab3a.  
Rab proteins are small GTPases involved in membrane transport that cycle between an 
active, GTP-bound, Rab3a form attached to the vesicle membrane and an inactive, 
GDP-bound conformation that detaches from the membrane. Munc18-1 is a member of 
the Sec1/Munc18 protein-family, essential for neurotransmitter-release. Munc18-1 
knockout chromaffin cells are impaired in LDCV docking while Rab3a overexpression 
increase the amount of docked LDCVs. 
We ask the question if Rab3a and Munc18-1 act together in the docking machinery of 
LDCVs. Mutant Rab3a proteins locked in either the GTP- or GDP-bound state are 
expressed in adrenal chromaffin cells of normal mice and Munc18-1 null mutants. The 
distribution of LDCVs is studied by transmission electron microscopy. 
Wildtype Rab3a increases the amount of docked LDCV in normal chromaffin cells 
without affecting the total pool of LDCVs. This effect is not observed in Munc18-1 null 
cells, indicating that the docking phenotype of Rab3a is Munc18-1 dependent. 
Unexpectedly, both the GTP- and the GDP-bound Rab3a mutants inhibit LDCV docking 
in wildtype and Munc18-1 null cells indicating a Munc18-1 independent, dominant 
negative effect of these mutants on LDCV docking.   
The results suggest that Rab3a functions downstream of Munc18-1 in LDCV docking 
and that the cycling of Rab3a is essential for this role. 
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We want to analyze how cadherin/catenin adhesion complexes regulate the 
morphogenetic movements associated with embryonic development. For this, we are 
developing functional assays in Xenopus embryos that allow us to follow the behavior of 
specific cell populations. We are focusing on the primordial germ cells (PGCs) migrating 
from the hindgut to the genital ridges.  This is done in real time using a fusion of GFP to 
the 3’UTR of the zebrafish nanos mRNA, which is responsible for the specific 
stabilization of the RNA in PGCs.  Consequently, GFP is exclusively expressed in the 
PGCs. In addition, we are analyzing the extension of neurites from the neural tube in the 
dorsal and ventral fins and in the body wall. This is either done via HNK-1 stainings on 
fixed embryos or in real time in living embryos using a specific GFP fusion construct that 
is actively transported to the neurites. GFP fusion proteins are also used to label specific 
subcellular structures like the actin and microtubule cytoskeleton (actin-GFP and tubulin-
GFP), the adherens junctions (using alphaE-catenin-GFP or p120-GFP) and the 
desmosomes (using plakophilin-3-GFP and p0071-GFP). 
Using the tools described, we are investigating the role of the members of the p120 
catenin superfamily (with focus on p0071) and regulators of the actin cytoskeleton (with 
focus on WAVE1/SCAR1) in adhesion, migration and neurite extension by mis- and 
overexpression strategies or by morpholino-mediated knock-down. As the in situ 
hybridization of p0071 and SCAR1 suggests strong endogenous expression in the brain 
and the neural tube, we are investigating the possible role of these two proteins on those 
processes. 
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The smad interacting protein 1 (SIP1) has previously been identified in the lab as a zinc 
finger/homeodomain containing DNA-binding protein of the Zfhx1 family of 
transcriptional repressors. Studies in the mouse and Xenopus embryos suggest a role 
for sip1 in neurulation and in neuronal differentiation. We homozygously targeted the 
SIP1 gene in murine embryonic stem cells to address the role of sip1 in neural 
differentiation in vitro. Upon directed neural differentiation we analyzed SIP1 floxed and 
SIP1 knockout ES cells by means of QRT-PCR and immunochemistry. Here we present 
evidence that both neuronal and astroglial but not oligodendroglial differentiation of ES 
cells is hampered in the absence of sip1. These findings therefore strongly indicate that 
sip1 is essential for proper neural differentiation of ES cells in vitro. 
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Mesenchymal Stem Cells (MSCs) are multipotent cells able to differentiate in 
mesenchymal lineages but also in neuronal phenotype under appropriate culture 
conditions. This possibility is very important for stem cell-based regenerative medicine in  
neurological disorders treating. 
The molecular mechanisms involved in MSCs neuronal differentiation have not been 
elucidated yet. Mitogen Activated Protein Kinases (MAPKs) are signalling molecules that 
play a key role in growth and differentiation of many cellular types including nervous 
cells. It has been  reported that MAPKs are involved in various types of differentiation of 
MSCs. 
In the present study we have evaluated the activation of MAPKs during neuronal 
differentiation of rat MSCs.  
MSCs were obtained from Sprague Dawley rats bone marrow and selected basing on 
their ability to adhere to plastic and proliferate. According to the protocol  for neuronal 
differentiation proposed by Sanchez-Ramos et al. (2002), MSCs were treated first with a 
specific serum-free medium added with bFGF and EGF in order to select  neuronal 
precursor cells. Subsequently cells were induced to differentiate with a specific neuronal 
medium supplemented with RA and BDNF. The expression of the neuronal marker 
NeuN was evaluated by immunofluorescence experiments. Total protein extracts were 
prepared at different times and analyzed by immunoblotting experiments using specific 
antibodies that recognize total or phosphorylated (active) forms of MAPK. Densitometric 
analysis was performed. 
MSCs extracted from rat bone marrow could be expanded extensively in monolayer until 
at least 30 passages. Under specific conditions these cells differentiated in the 
chondrocyte, osteoblast and adipocyte lineages in vitro, confirming their multipotentiality. 
Cells treated with the protocol for neuronal differentiation were demonstrated to express 
NeuN, a marker specific for the initial stages of neuronal differentiation. For all the 
evaluated times the immunoblotting analysis revealed a reduction of phosphorylated and 
total forms of ERK1, ERK2 and p38 in MSCs  undergoing neuronal differentiation with 
respect to non-differentiated cells.  These reductions are statistically significant for ERK1 
but not for ERK2 and p38.  
Our preliminary results demonstrated that during neuronal differentiation of MSCs 
MAPKs are differentially modulated. Further studies are required to clarify the role of 
MAPKs during this process. 
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During neural development, progenitor cells participate in regulatory networks that 
influence cell fate decisions and tissue patterning. In our previous work (Quan et al, 
2004) we have shown that three amino acids in the basic domain of ATO are necessary 
and sufficient for ATO proneural activity. In order to find modifiers for this motif and to 
dissect the genetic cascades regulating neurogenesis, we are performing a genetic 
screen in a sensitized background using a chimeric protein that consists of NGN with the 
swapped basic motif of ATO. A test screen showed that Daughterless and Notch 
pathway genes were easily picked out, suggesting that the screen is robust and 
sensitive. We have thus far screened the second and third chromosomes in a primary 
round. We found 16 positive regions on the third chromosome and 21 positive regions 
on the second chromosome. A secondary screening will be conducted to rule out false 
positives and discriminate between ATO specific and general proneural interacting 
genes by comparing the modification of scute, ngn and atonal. While we further narrow 
down the positive regions, we will also test known mutants in these regions. 
We are also testing whether we can use fly endeavor to prioritise the genes in the 
positive regions. Fly endeavor is a computer program designed to use different data –
sources to prioritise a given set of genes. 
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Diacylglycerol (DAG) is a prominent endogenous modulator of synaptic transmission. 
Recent studies proposed two apparently incompatible pathways, via protein kinase C 
(PKC) and via Munc13. Here we show how these two pathways converge. First, we 
confirmed that DAG analogues continue to augment transmission after PKC inhibition 
(the Munc13 pathway). However, this only occurred when DAG analogues had been 
previously applied to the same cells, before PKC inhibition started. Second, we identified 
an essential PKC-pathway by expression a PKC-insensitive Munc18-1 mutant 
(M18PKCi) in munc18-1 null mutant neurons. This mutant restored spontaneous and 
evoked release, but not DAG-induced augmentation. Furthermore, synaptic depression 
during multiple stimulation was larger in M18PKCi-rescued neurons, but Ca2+-
independent release, upon hypertonic solutions, was unaltered. These data show that 
activation of both PKC-dependent and -independent pathways (via Munc13) is required 
for augmentation. Munc18-1 is an essential downstream target in the PKC pathway. This 
pathway is also important for general short-term plasticity. 
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PDZ domains are ubiquitous protein-interaction modules recognizing short peptide 
sequences generally situated at the C-terminal end of plasma membrane receptors, 
channels and adhesion molecules. They contribute to the formation and spatial 
confinement of protein complexes. They play an essential role in the control of cell 
signaling and the establishment and the maintenance of cell polarity.  
Our studies showed that PDZ domains can also interact with phosphoinositides (PIPs), 
signaling lipids with key-roles in receptor signal transduction, membrane trafficking, 
cytoskeleton remodeling and nuclear processes. In particular the PDZ domains of 
syntenin-1 and syntenin-2 bind to phosphatidylinositol 4, 5-bisphosphate (PIP2) with 
high-affinity. Syntenin-1/PIP2 interaction is important for receptor cargo recycling and 
syntenin-2 plays a role in the organization of nuclear PIP2. In addition, other PDZ 
domain/PIPs interactions were documented. Here, we summarize our present 
knowledge about the occurrence, the biochemistry and the biology of PDZ domain-lipid 
interactions. 
 
References: 
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interactions. BBA - Molecular and Cell Biology of Lipids. Special issue: Lipid-binding 
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Mortier et al. (2005) Nuclear speckles and nucleoli targeting by PIP2-PDZ domain 
interactions. EMBO J. 24:2556-65. 
Zimmermann et al. (2002) PIP2-PDZ domain binding controls the association of syntenin 
with the plasma membrane. Molecular Cell 9:1215-1225. 
 

BSCDB meeting – NEUROCONNECTIVITY – Leuven 4-6 May 2006  Zimmermann Pascale 


	POSTER PRIZES
	PROGRAM
	Abad-Rodriguez Jose : presenting author – e-mail 
	Bogaert Elke : presenting author – e-mail : elke.
	Bortier Hilde : presenting author – e-mail : hild
	Boumans Tiny : presenting author – e-mail : Tiny.
	Camby Isabelle : presenting author – e-mail : ica
	Castermans Dries : presenting author – e-mail : d
	Choi Ching Man : presenting author – e-mail : chi
	Clotman Frédéric : presenting author – e-mail : 
	Crabbe Ellen : presenting author – e-mail : ellen
	Crepel An : presenting author – e-mail : an.crepe
	Da Silva Jorge Santos : presenting author – e-mai
	De Groof Geert : presenting author – e-mail : Gee
	de Nijs Laurence : presenting author – e-mail : l
	de Wit Joris : presenting author – e-mail : joris
	Dejaegere Tim : presenting author – e-mail : tim.
	Denayer Tinneke : presenting author – e-mail : ti
	Depaepe Vanessa : presenting author – e-mail : vd
	Dewil Maarten : presenting author – e-mail : maar
	Dierick Ines : presenting author – e-mail : ines.
	Dillen Katleen : presenting author – e-mail : Kat
	Doglio Laura : presenting author – e-mail : laura
	Dufour Audrey : presenting author – e-mail : audr
	Espuny Camacho Ira : presenting author – e-mail :
	Gaspard Nicolas : presenting author – e-mail : ng
	Gordts Philip : presenting author – e-mail : phil
	Groffen Alexander : presenting author – e-mail : 
	Hu Shu : presenting author – e-mail : Shu.Hu@med.
	Hulshagen Leen : presenting author – e-mail : Lee
	Irobi-Devolder Joy : presenting author – e-mail :
	Jacobs Sandy : presenting author – e-mail : Sandy
	Krishnan Jyothsna : presenting author – e-mail : 
	Krysko Olga : presenting author – e-mail : olga.k
	Lafuste Peggy : presenting author – e-mail : pegg
	Lambot Marie-Alexandra : presenting author – e-ma
	Lambrechts Anja : presenting author – e-mail : An
	Lambrechts Diether : presenting author – e-mail :
	Lefranc Florence : presenting author – e-mail : f
	Leprince Pierre : presenting author – e-mail : pl
	Leyssen Maarten : presenting author – e-mail : Ma
	Mathieu Véronique : presenting author – e-mail :�
	Matthys Anne : presenting author – e-mail : Anne.
	Passante Lara : presenting author – e-mail : lpas
	Pieters Tim : presenting author – e-mail : Tim.Pi
	Pietri Sandra : presenting author – e-mail : spie
	Poesen Koen : presenting author – e-mail : koen.p
	Polic Dragana : presenting author – e-mail : Drag
	Reeve Simon : presenting author – e-mail : simon.
	Reinhard Constanze : presenting author – e-mail :
	Roelandse Martijn : presenting author – e-mail : 
	Rudka Tomasz : presenting author – e-mail : Tomas
	Ruiz de Almodovar Carmen : presenting author – e-
	Sannerud Ragna : presenting author – e-mail : rag
	Seibt Julie : presenting author – e-mail : julie.
	Serneels Lutgarde : presenting author – e-mail : 
	Sotirakis Emmanuel : presenting author – e-mail :
	Taymans Jean-Marc : presenting author – e-mail : 
	Urra María Soledad : presenting author – e-mail �
	Van Biervliet Jérôme : presenting author – e-mai
	Van Brussel Leen : presenting author – e-mail : L
	Van de Plas Babs : presenting author – e-mail : b
	Van Dooren Tom : presenting author – e-mail : Tom
	Van Op den bosch Joeri : presenting author – e-ma
	van Toor Ian : presenting author – e-mail : Ian_v
	van Weering Jan : presenting author – e-mail : we
	Verschuere Veerle : presenting author – e-mail : 
	Verstappen Griet : presenting author – e-mail : g
	Viganò Mariele : presenting author – e-mail : ma�
	Vilain Sven : presenting author – e-mail : sven.v
	Wierda Keimpe : presenting author – e-mail : keim
	Zimmermann Pascale : presenting author – e-mail :

