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Friday, July 1
13:00-14:30

Registration-Lunch

14:30-14:40

Welcome - Introduction
Eric Bellefroid (Brussels)

14:40-15:20

The role microRNA-9 in the regional specificity of stem cells
and Hes1/Hairy1 oscillations
Nancy Papalopulu (Manchester)

15:20-16:00

Interneuron specification in the zebrafish spinal cord
Katharine Lewis (Syracuse)

16:00-16:40

Selected oral communications by young investigators
Role of the zinc finger transcription factor Prdm12 in spinal
cord V1 interneuron specification
Aurore Thélie (Brussels)
The Onecut transcription factors HNF-6, OC-2 and OC-3
control the identity of spinal motor neurons.
Agnès Roy (Brussels)

16:40-17:10

Coffee break

17:10-17:50

Control of the cell cycle and neurogenesis
Fabienne Pituello (Toulouse, France)

17:50-18:30

From stem cells to cortical networks
Pierre Vanderhaeghen (Brussels)

19:00

Welcome reception and dinner

Saturday, July 2
9:30-10:10

Control of proliferation and differentiation during embryonic
and adult neurogenesis
François Guillemot (London)

10:10-10:50

Patterning of the cerebral cortex
Alessandra Pierani (Paris)
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10:50-11:20

Coffe break

11:20-12:40

Selected oral communications by young investigators
Involvement of Hes1/4 transcription factors in retinal stem cell
maintenance during embryonic retinogenesis.
Morgan Locker (Paris)
Role of the doublesex related gene DMRT5 in cerebral cortex
patterning
Amandine Saulnier (Brussels)
Tangential migration of gabaergic interneuron’s depends on
Smad-interacting protein-1
Eve Seuntjens (Leuven)
Systematic dissection of the neuropeptidergic secretion in
neurons
Patrick Laurent (Cambridge)

12:40-14:40

Lunch and Posters

14:40-15:20

Emx2 and Foxg1 inhibit gliogenesis and promote
neuronogenesis
Antonello Mallamaci (Trieste)

15:20-16:00

Selected oral communications by young investigators
Induced pluripotent stem cells in the study of a patientspecific disease model for neurodevelopmental disorder
Savitha Nageshappa (Leuven)
Micro-RNA regulation of cortical neurogenesis
Marie-Laure Volvert (Liège)

16:00-16:40

Human stem cell models of cerebral cortex development and
disease
Rick Livesey (Cambridge)

16:40-16:50

Concluding remarks
End of Meeting
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The role microRNA-9 in the regional specificity of stem cells and
Hes1/Hairy1 oscillations.
Boyan Bonev, Angela Pisco and Nancy Papalopulu. Faculty of Life Sciences,
Michael Smith Building, University of Manchester, Oxford Road, Manchester,
M13 9PT, UK
MiR-9 is a microRNA expressed exclusively in neural tissue and enriched
in neural progenitors of the hindbrain and forebrain. We have found that
knockdown of mir-9 results in inhibition of neurogenesis along the anteriorposterior (AP) axis, however, in the hindbrain, progenitors fail to exit the
cell cycle, while in the forebrain they undergo apoptosis, counteracting the
proliferative effect. This positional difference in the responsiveness to miR9 depletion, reveals an underlying divergence of neural stem cell
properties along the AP axis, which underscores the importance of taking
into account the positional origin of neural stem cells in in vitro
experiments.

%

Among several potential targets, we functionally identified the Xenopus
hairy1, and the mouse homologue hes1, as primary targets of miR-9. It is
known that Hes1 oscillates in neuronal progenitors of the mouse brain. We
will present a model that integrates mir9 into the hes1 oscillator, based on
our experimental observations, particularly with respect to mRNA stability
and feedback from Hes1 to mir-9 expression.
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Oral presentation 2
2: Katharine Lewis
presenting author ; e-mail : KEL36@cam.ac.uk
Interneuron specification in the vertebrate spinal cord
K. E. Lewis
Interneurons constitute most of the neurons in the vertebrate CNS and they function in
almost all neuronal circuits and behaviors. However, we still know very little about how
specific interneurons with particular physiological and functional characteristics develop
and form functional neuronal circuitry. We are interested in 3 distinct but related questions:
1. How do different classes of spinal interneurons form in their correct numbers and
positions?
2. What are the functions of specific post-mitotically expressed transcription factors in
regulating the distinct functional characteristics of spinal interneurons (e.g. their soma
positions, morphologies, neurotransmitter phenotypes, synaptic connections & functions in
particular behaviors)?
3. How has spinal cord patterning evolved in vertebrates?
To address these questions we are using and developing a variety of techniques. For
example, we are constructing transgenic zebrafish lines that label specific neurons. This
enables us to FAC-sort these cells and expression profile them. It also enables us to analyze
the morphological characteristics of these cells in a variety of experimental conditions. To
determine the functions of specific transcription factors, we are knocking them down in
zebrafish embryos, singly and in combination, using existing mutant lines, morpholinos and
dominant-negative constructs and analyzing the effects on neuronal functional
characteristics. We also plan to identify additional transcription factors that are strong
candidates for specifying particular functional characteristics by comparing and contrasting
expression profiles of zebrafish interneurons with similar and different properties (e.g.
interneurons with inhibitory neurotransmitter phenotypes verses interneurons with
excitatory neurotransmitter phenotypes). To investigate the evolution of spinal cord
patterning we have been comparing the expression of specific transcription factors in
zebrafish, frogs, amniotes and sharks (dogfish).
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Role of the zinc finger transcription factor Prdm12 in spinal cord V1 interneuron
specification
Aurore Thélie1, Julie Hanotel1, Cédric Francius!, Gustavo Cerda3, Kate Lewis3-4, Frédéric
Clotman! and Eric J. Bellefroid1
1

Laboratoire de Génétique du Développement, Institut de Biologie et de Médecine
Moléculaires (IBMM), Université Libre de Bruxelles (ULB), B-6041 Gosselies, Belgique
2
Laboratoire de Neuro-Différenciation (NEDI), Université catholique de Louvain, B-1200
Bruxelles, Belgique
3
Department of Physiology, Development and Neurosciences, Cambridge University, United
Kingdom
4
Department of Biology, Syracuse University, Syracuse, USA
Locomotion is a complex motor behavior that requires a strict control and coordination
of limb movements. The rhythmic movements of locomotion involve the coordinated activity
of local neural circuits located in the ventral part of the spinal cord. The establishment of
these neural circuits depends on the generation during embryogenesis of different types of
neurons at specific times and locations within the spinal cord. During embryogenesis, the V0
and V1 interneuron classes are defined by the expression of Evx1 and En1 transcription
factors, respectively. However, our knowledge about how these types of interneurons develop
is still very limited.
Prdm genes encode transcriptional regulators containing a N-terminal PR domain
functioning in chromatin-mediated transcriptional repression, followed by a variable number
of zinc fingers. In a in situ expression profile screen in Xenopus embryos, we found that
several members of the family are expressed in the developing central nervous system.
Among them, Prdm12 is expressed in spatially restricted domains of the developing brain, in
the cranial placodes, and in the spinal cord. Within the spinal cord, its expression is restricted
to progenitors of ascending interneurons (aINs), the equivalent to amniote V1 cells. This
embryonic expression profile is evolutionary conserved in vertebrates.
To elucidate the role of Prdm12 in spinal cord specification, we first analysed in the
frog embryo its relationship to proneural factors, Notch signaling and homeodomain
transcription factors controling cell fate in ventral progenitors. We found that its expression is
upregulated by attenuation of the Notch pathway and inhibited by overexpression of proneural
genes. Interestingly, we also observed that Dbx1, a homeodomain factor critical for V0
progenitor cell identity, and Prdm12 cross repress each other.
To approach the function of Prdm12 in V1 interneurons specification, we performed
Prdm12 gain and loss of function experiments. In embryos misexpressing Prdm12, Evx1 is
downregulated and En1 expression is expanded, suggesting that V0 interneurons are
transfated to a V1 identity. Conversely, in Prdm12 morphants, En1 is blocked and Evx1 is
upregulated. Overexpression of truncated forms of Prdm12 deleted of the PR or zinc finger
domain had no effect on those markers suggesting that both domains of Prdm12 are necessary
for its function. To further assess the role of Prdm12 in V1 neuronal identity, we
overexpressed Prdm12 using chick in ovo electroporation. Results obtained confirm the frog
data and indicate that prdm12 differentially regulates the expression of distinct V1 subpopulations markers.
Together, our results suggest that Prdm12 promotes V1 neuronal fate in the spinal cord
by repressing the expression of factors inducing a V0 fate.
%
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Oral presentation 4
4: Agnès Roy
presenting author ; e-mail : agnes.roy@uclouvain.be

THE ONECUT TRANSCRIPTION FACTORS HNF-6, OC-2 AND OC-3
CONTROL THE IDENTITY OF SPINAL MOTOR NEURONS.
Roy A. (1), Francius C. (1), Rousso D.L. (2), Seuntjens E. (3), Debruyn J. (3),
Luxenhofer G. (4), Huber A.B. (4), Huylebroeck D. (3), Novitch B.G. (2) and
Clotman F. (1).
1: Laboratory of neural differentiation, Institute of Neuroscience, Université Catholique
de Louvain, Brussels;
2: Department of Neurobioly, UCLA, Los Angeles, USA ;
3: VIB Department of molecular and developmental genetics, K.U. Leuven, Leuven;
4: In
The transcriptional activators of the Onecut family, namely Hepatocyte Nuclear Factor-6
(Hnf6), Onecut-2 (Oc2) and Oc3 are dynamically and differentially expressed during the
first steps of differentiation of the spinal motor neurons (MN) (Francius & Clotman,
Neuroscience, 165, 116-129, 2010). Here, we present evidence that the Onecut factors
control distinct steps of MN development.
Newly-born MN rapidly segregate into somatic MN, which directly innervate skeletal
muscles, or visceral MN, which indirectly control the contraction of the smooth muscles
of the visceral organs. Analyses of Onecut mutant embryos indicated that the Onecut
factors control the ratio between somatic and visceral MN. Indeed, in the absence of
Onecut factors, the amount of visceral MN was increased and the quantity of somatic
MN was decreased. Consistently, the expression of transcription factors known to
control MN differentiation, i.e. Isl1, Isl2, Hb9 and Foxp1, was modified. In addition, the
expression of Smad-interacting protein (Sip) 1 (Zfhx1b), a transcriptional repressor that
we showed to be required for proper visceral MN development, was affected. Despite
these changes, the fidelity in target innervation was not affected. We propose a model
wherein Onecut factors control a genetic network that regulates visceral vs somatic MN
differentiation.
At later stages, MN gather into distinct columns including the lateral motor columns
(LMC), which innervate the skeletal muscles of the limbs. These columns subdivide into
a medial and a lateral portion, which contain neurons that innervate the ventral or the
dorsal half of the limbs, respectively. Onecut factors are required for the specification of
the medial LMC. Indeed, in Onecut mutant embryos, Isl1 expression was lost in the
medial LMC, resulting in a change from medial to lateral identity including expansion of
Hb9 and Lim1/2 expression, without global increase in the amount of LMC neurons.
Accordingly, innervation of the ventral half of the limbs was lost. These data indicate that
Onecut factors act upstream of the genetic network that controls medial vs lateral LMC
specification.
Finally, the limits between brachial, thoracic and lumbar MN columns, as well as the
dorso-ventral extent of the LMC, were altered in Onecut mutant embryos, suggesting
that Onecut factors contribute to define the boundaries of the MN columns.
Taken together, these observations indicate that Onecut factors regulate genetic
networks that control neuronal identity and distribution at distinct steps of MN
development.
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From Pluripotent Stem Cells to Cortical Circuits: Mechanisms and
Implications for Neural Diseases
PIERRE VANDERHAEGHEN, IRIBHM, UNIVERSITÉ LIBRE DE BRUXELLES, BELGIUM.

The cerebral cortex consists of several hundreds of different types of neurons,
organized into specific cortical layers and areas, that display specific profiles of gene
expression, morphology, excitability and connectivity.
The identification and characterization of factors capable of (re)specifying the
identity of cortical neurons has important implications regarding our understanding of
neurodevelopmental diseases and in the context of therapies for neurological
disorders.
Embryonic stem (ES) and other pluripotent stem cells constitute a promising
tool for the modelling and treatment of human neural diseases.
Here we describe an intrinsic pathway by which pluripotent stem cells, whether
of mouse or human origin, recapitulate in vitro the major milestones of cortical
development, leading to the sequential generation of a diverse repertoire of neurons
that display most salient features of genuine cortical neurons.
Importantly, the moiuse and human pathways of corticogenesis display many
similarities but also striking differences that may be related to species-specific
developmental programmes.
In addition, when grafted into the cerebral cortex of newborn mice, or lesioned
cortex of adult mice, these neurons develop specific patterns of axonal projections
corresponding to endogenous cortical projections in vivo.
These data new light on the mechanisms of neuronal specification, and
constitutes an innovative tool to model cortical development, evolution, and disease.
In the long run, cortical neurons generated in vitro could be used also in the
perspective of brain repair, for several diseases striking cortical neurons.
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Control of proliferation and differentiation during embryonic and adult
neurogenesis
François Guillemot, Diogo Castro, Mélanie Lebel, Noelia Urban and Ben
Martynoga.
MRC National Institute for Medical Research, Mill Hill, London
Neural stem cells can adopt diverse behaviours, including quiescence, self-renewal
and neuronal or glial differentiation. The selection of appropriate stem cell behaviours
is crucial for the normal growth of the embryonic brain and for the functional
integrity of the mature brain. Conversely, ageing and neurodegenerative diseases
disrupt neural stem cell activities.
The mechanisms that control the proper division and differentiation of neural stem
cells are not yet well understood. We have discovered a crucial role for the proneural
protein Ascl1 in both self-renewal and differentiation of neural stem cells. Deletion of
the Ascl1 gene in the embryo or in neurogenic regions of the adult brain results in a
reduction or arrest of self-renewing divisions as well as in a failure of stem cells to
differentiate. Genome-wide characterization of Ascl1 targets identified a set of genes
involved in cell cycle progression and another set involved in cell cycle arrest and
differentiation, supporting a dual role of Ascl1 in the self-renewal and the
differentiation of neural stem cells.
We are now studying the mechanisms that select between the proliferative and
differentiative functions of Ascl1, focusing in particular on functional interactions
between Ascl1 and several other factors regulating neural stem cell activities.
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Oral presentation 8
8: Alessandra Pierani
presenting author ; e-mail : pierani.alessandra@ijm.univ-paris-diderot.fr

Patterning of the cerebral cortex:
Migration ofthe role of tTransient “signaling” neurons and
Alessandra Pierani
INSTITUT JACQUES-MONOD
CNRS UMR 7592, Université Paris Diderot

The neocortex represents the brain structure that has been subjected to a
major expansion in its relative size during the course of mammalian evolution. An
exquisite coordination of appropriate growth of competent territories along multiple
axes and their spatial patterning is required for regionalization of the cortical
primordium and the formation of functional areas.
During development, progenitors expressing the Dbx1 homeodomain
transcription factor are strategically positioned at boundaries between compartments,
including the pallial-subpallial borders in mice, and their location is coinciding with
signaling centers. At the earliest stages of cerebral cortex development Dbx1+
progenitors give rise to subsequent waves of tangentially migrating glutamatergic
neurons which will distribute at long distance from their generation site and which will
only be present for a transient period during corticogenesis. These neurons from the
postmitotic compartment “signal” to progenitors in the ventricular zone and participate
in coordinating spatial patterning and radial growth of the developing cerebral cortex,
therefore acting as “mobile signaling units”.
We will discuss how the acquisition of new progenitor domain(s) at patterning
centers and of migrating transient “signaling” neurons in mammals could be one of
the evolutionary steps leading to increase vertebrate brain complexity.
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"
INVOLVEMENT OF HES1/4 TRANSCRIPTION FACTORS IN RETINAL
STEM CELL MAINTENANCE DURING EMBRYONIC RETINOGENESIS."
Warif El Yakoubi, Johanna Hamdache, Karine Parain, Muriel Perron and
Morgane Locker.
University Paris-Sud XI, CNRS UPR 3294 “Neurobiology & Development”, 91405 Orsay,
France.
The recent identification of various sources of stem cells in the mammalian retina has
raised the possibility that cell-based therapies might be efficient strategies to treat a wide
range of incurable eye diseases. The successful therapeutic exploitation of these cells
primarily requires unravelling intrinsic and extrinsic molecular cues that control their
proliferation and lineage determination. In vivo investigations on retinal stem cells are
however presently limited by the lack of reliable markers. The ciliary marginal zone
(CMZ) of fish and amphibian offers an exceptional model for retinal stem cell marker
identification, as stem cells are confined in an identified area, located at its most
peripheral edge. We recently found that Hes1 and Hes4 (previously named XHairy1 and
XHairy2, respectively), two genes encoding bHLHO transcriptional repressors,
specifically label the stem cell-containing region of the Xenopus retina. Following an
early expression in the optic field, their expression domain progressively gets restricted
to the presumptive retinal pigmented epithelium (RPE), then to the developing CMZ
region and finally to the stem cell niche at post-embryonic stages. Such an expression
profile suggests that Hes1/4 might be involved in the maintenance of a cell
subpopulation dedicated to constitute the adult retinal stem cell cohort. In line with this,
we demonstrate that Hes1/4 loss of function results in a dramatic cell cycle arrest at
early stages of retinogenesis. Conversely, their overexpression cell autonomously
delays cell cycle exit and inhibits differentiation of retinal cell types. In situ hybridization
analyses reveal that expression of eye field transcription factors (Pax6, Rx) is not
affected while that of presumptive RPE marker (Mitf) and proneural genes (Atoh7,
Neurog2, NeuroD4) are severely decreased. This likely indicates that Hes1/4
overexpressing cells retain a retinal identity but are prevented from commitment towards
RPE and neuronal fates. Finally, our data highlight for the first time that Hes1/4 may also
constitute crucial regulators of cell cycle kinetics. EdU cumulative labelling experiments
indeed show that Hes1/4 overexpression significantly slows down cell division, through
lengthening of both G1 and G2 phases. As a whole, we propose that Hes1/4 maintain
the stemness of a cell subpopulation by keeping it in an undifferentiated and slowly
proliferative state along embryonic retinogenesis.
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Lack of doublesex/mab3 related-5 (Dmrt5) impairs initial cortical patterning
Amandine Saulnier1#, Marc Keruzore1#, Virginie Moers1#, Isabelle Bar1, Sarah De Clercq1,
Sadia Kricha1, Clinton K. Matson2, Tessa Walcher3, Damien Parlier1, Laurène Viviani1,
Krista Bluske4, Vivian J. Bardwell2, Magdalena Götz3, Jean-Christophe Marine5, Yasushi
Nakagawa4, David Zarkower2, Eric J. Bellefroid1*
1

Laboratoire de Génétique du Développement, Université Libre de Bruxelles, Institut de Biologie et de Médecine

Moléculaires, Gosselies, Belgium.
2

Department of Genetics, Cell Biology, and Development, University of Minnesota, Minneapolis, MN 55455,

USA.
3

Institute of Stem Cell Research, Helmholtz Zentrum München, German Research Center for Environmental

Health (GmbH), München/Neuherberg,
4

Department of Neuroscience, University of Minnesota, Minneapolis, Minnesota 55455, USA.

5

Laboratory For Molecular Cancer Biology, Department of Molecular and Developmental Genetics, VIB-

KULeuven, Belgium.

Regional patterning of the cerebral cortex is initiated by morphogens secreted by patterning
centers positioned at the perimeter of the dorsal telencephalon that establish graded
expression of transcription factors within cortical progenitors. Here we identify the
transcription factor Dmrt5/Dmrta2 as a novel key regulator of early cortical patterning. Dmrt5
is expressed in cortical progenitors in a high caudomedial to low rostrolateral gradient. In its
absence, the cortex is strongly reduced in size and posterior midline structures fail to develop.
Loss of Dmrt5 results in decreased Wnt and BMP expression in one of the major telencephalic
patterning centers, the cortical hem, located at the dorso-medial edge of each hemisphere
Expression of the hem-dependent Emx2 and Lhx2 genes that are expressed normally in a
similar gradient to Dmrt5 and play respectively an important role in promoting caudomedial
fates and in the specification of cortical identity is down-regulated while that of that and
promotes rostrolateral fates, is up-regulated. Consistent with those observations, mand
patterning defects with a dramatic reduction of the caudo-medial cortical regionsomed.
Furthermore, while Dmrt5 expression is unchanged in Emx2 mutants, it is up-regulated in
Pax6 mutants. We conclude that Dmrt5 is required for cortical development and regulates its
patterning at least partly by affecting hem formation and consequently alterating the graded
expression of the transcription factors regulating cortical identity.
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TANGENTIAL MIGRATION OF GABAERGIC INTERNEURONS DEPENDS ON
SMAD-INTERACTING PROTEIN-1.#
van den Berghe Veronique (1), Dimidschstein Jordane (2), Kroes Roel (1),
Francis Annick (1), Kessaris Nicoletta (3), Goffinet André (4), Vanderhaeghen
Pierre (2), Fishell Gord (5), Huylebroeck Danny (1) and Seuntjens Eve (1).
1: Laboratory of Molecular Biology (Celgen), Department of Molecular and
Developmental Genetics, VIB, and Center for Human Genetics, K.U. Leuven,
Leuven;
2: Institute of Interdisciplinary Research (IRIBHM), University of Brussels, Brussels;
3: Wolfson
Correct functioning of our brain is dependent on a delicate balance between excitatory
and inhibitory signals. Tangential migration of inhibitory interneurons to the neocortex is
a necessary first step to establish this balance. Not much is known about the factors that
steer these cells on their long trajectory from the ventral telencephalon to the neocortex.
We have found that the transcription factor Smad-interacting protein-1 (Sip1, Zfhx1b,
Zeb2) is essential for this directed migration process. When Sip1 is deleted in the
telencephalon using different Cre mouse models, MGE-derived interneurons do not
cross the pallial-subpallial border and remain in the ventral telencephalon. Surprsingly,
overproduction of Sip1 causes similar migration defects. When Sip1 is removed from the
MGE and CGE, the animals suffer from myoclonic seizures, a condition which is
reminiscent of the seizures observed in Mowat-Wilson syndrome patients who lack one
functional allele of SIP1.
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Systematic dissection of the neuropeptidergic secretion in neurons.
Patrick Laurent, Queelim Ch'ng, Mario De Bono. MRC-LMB, Cambridge
Neuropeptide are the most diverse family of neuromodulators. Like
bioamines, neuropeptides are packaged into a specific organelle : the
Dense Core Vesicle (DCV). DCV biogenesis, trafficking and exocytosis need
to be finely regulated given their importance to control behaviour and
physiology. However, the biology of this organelle in neurons remains
poorly understood.
In the past, Caenorhabditis elegans has been a powerful genetic system to
investigate the molecular basis of synaptic function. Previous genetic
screens have identified many key proteins required for synaptic vesicle
release (Brenner 1974).
To dissect the genetic of DCV biology, we carried out forward and reverse
genetic screens. A DCV fluorescent marker allows us to analyse DCV
distribution in neurons and neuropeptide release in the body cavity. This
assay allowed us to cluster mutants into classes based on the distribution
of DCV in their cell body, axons or at synapses.
Our assay also allow us to compare DCV distribution in active or inactive
neurons allowing us to ellucidate how neuronal activity affect DCV
biology.
We identify several new genes involved in DCV biogenesis, trafficking,
synaptic targeting, and secretion. I will describe some of them. Neural
signalling components are well-conserved between C. elegans and
vertebrates. The results obtained in the nematode are likely to be
directly applicable to the mammalian nervous system%
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INDUCED PLURIPOTENT STEM CELLS IN THE STUDY OF A PATIENTSPECIFIC DISEASE MODEL FOR NEURODEVELOPMENTAL DISORDER.
Savitha Nageshappa (1), Catherine Verfaillie (2), Claudia Bagni (3), Pierre
Vanderhaeghen (4) and Hilde Van Esch (5).
1: Laboratory for Genetics of Cognition, K.U.Leuven, Leuven;
2: Stem Cell Institute, K.U.Leuven, Leuven;
3: Laboratory for Molecular Neurobiology, K.U.Leuven, Leuven;
4: Institute of Interdisciplinary Research (IRIBHM) University of Brussels ULB, Brussel
In recent years huge interest has been developed in understanding the molecular
mechanisms underlying neurodevelopmental disorders. Though, there is tremendous
effort geared towards this, the inability to study the human brain of patients (e.g. patientderived neuronal material/brain biopsy) limits our knowledge of human neurological
disorders and hampers the investigations towards a potential therapy. To circumvent
these limitations, we aim to make use of a humanized model for neurodevelopmental
diseases, applying the induced pluripotent stem cell (iPSC) technology.
In our present study, we aim to investigate the molecular abnormalities underlying the
MECP2 duplication syndrome via iPSC technology. In 2005, we identified a new
syndrome characterized by severe to profound neurodevelopmental delay with onset at
birth, hypotonia, progressive spasticity, seizures and recurrent infections in male
patients. This syndrome is caused by genomic duplication of the MECP2 gene with
consequently higher MeCP2 protein dosages. MECP2 codes for a methyl CpG DNA
binding protein that plays a crucial role in transcriptional silencing of genes, especially in
brain, and inactivating mutations cause the Rett syndrome.
The iPSC clones were derived by transducing MECP2 duplication patient fibroblasts with
trancription factors, Oct4, Sox2, Klf4 and c-Myc as described by Yamanaka group. The
transduced fibroblasts were then plated on to a feeder layer of inactivated Mouse
Embryonic Fibroblasts (iMEF) in human ES medium. The culture medium was refreshed
everyday until colonies akin to morphology of ES cells appeared. The colonies were then
picked and further subcultured and expanded and checked for the expression of
endogenous NANOG, REX1, OCT4, SOX2 and ECAT following the silencing of the
transgenes and are characterized further for their authenticity by immunofluorescence
and teratoma formation. Further, the presence of MECP2 duplication in the generated
iPSC clones was reconfirmed by quantitative RT-PCR. We are currently testing and
standardizing the protocol for generation of cortical neurons. Initial data show the
expression of fore brain markers in these neurons. Subsequently, we will perform an in
depth study of morphology, maturation, synapse development and electrophysiological
properties of these neurons derived from patient iPSCs compared to wild type.
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MICRO-RNA REGULATION OF CORTICAL NEUROGENESIS.
M-L. Volvert (1), F. Rogister (1), R. Sacheli (1), M. Merkenschlager (2), B.
Malgrange (1), G. Moonen (1) and L. Nguyen (1 ).
1: GIGA-Neurosciences, Developmental Neurobiology Unit, University of Liège;
2: Institute of clinical science, Imperial college, London , U.K.
Micro-RNAs (miRNAs) are small non-coding RNA critical for the development of various
organs including the brain. The aim of our work is to characterise new miRNAs and their
targets that are required for cortical development. For this purpose, we used
complementary strategies to explore the role of these molecules in corticogenesis :
histological and micro-arrays analyses of embryos from a Dicer conditional knockout
mouse line. We conditionally ablated Dicer from the developing telencephalon by
crossing FoxG1:Cre with Dicerlox/lox mouse lines. The removal of Dicer in the
telencephalon leads to a massive reduction of the size of the telencephalic vesicles.
Indeed, cortices from Dicer knockout embryos showed a marked reduction in radial
thickness, increase neuronal apoptosis, defective cortical layering and disruption of the
radial glial scaffold. In order to identify the miRNAs that contribute to corticogenesis, we
performed miRNAS micro-arrays at critical developmental stages of corticogenesis (E12,
E14 and E18). In addition, mRNAs micro-arrays from WT and Dicer knockout embryos
(E12) revealed putative target genes that were upregulated in Dicer knockout embryos.
We are currently combining the data obtained by these complementary approaches to
analyse the role played by the miRNAs and their targeted mRNAs in cerebral cortical
neurogenesis.
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Stem cell models of human cerebral cortex development and disease
Rick Livesey, Gurdon Institute & Dept of Biochemistry, University of Cambridge
Diseases of the cerebral cortex are major causes of morbidity and mortality in
children and adults. By their nature, such diseases are challenging to model and
interrogate in animal models. Efforts to study development and function of the human
cerebral cortex in health and disease have been limited by the availability of model
systems. Extrapolating from our understanding of cortical development in vivo, we
have developed a robust process for human cortical development from pluripotent
stem cells in defined, monolayer culture. This is a multi-step process: directed
differentiation of human ES and iPS cells to cortical stem/progenitor cells, followed
by an extended period of cortical neurogenesis, neuronal terminal differentiation to
acquire mature electrophysiological properties, and functional excitatory synapse
formation. This system enables functional studies of human cerebral cortex
development and the generation of patient-specific cortical projection neurons for
disease modeling and therapeutic purposes. To demonstrate the utility of this system,
we have used this approach to model Alzheimer’s disease pathology in Down
syndrome. Adults with Down syndrome/Trisomy 21 develop early-onset Alzheimer’s
disease, probably due to increased expression of the amyloid precursor protein (APP)
from chromosome 21. We will describe how Down syndrome iPS cell-derived
cortical neurons develop key pathologies of Alzheimer’s disease over months in
culture, rather than years in vivo.
%
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MIGRATORY INTERNEURONS EXPRESS FUNCTIONAL GLYCINE
RECEPTORS DURING EARLY DEVELOPMENT OF THE CEREBRAL
CORTEX.
Ariel Avila (1,2), Laurent Nguyen (2) and Jean-Michel Rigo (1).
1: BIOMED Research Institute, Cell Physiology Group, Hasselt University, Agoralaan C,
Diepenbeek;
2: Developmental Neurobiology Unit, Centre for Cellular and Molecular Neurobiology,
University of Liege, C.H.U. Sart Tilman, Liège.
The strychnine-sensitive glycine receptor (GlyR) is a member of the ligand-gated ion
channel superfamily. In the adult, the GlyR is known to mediate fast inhibitory
neurotransmission in the spinal cord and in the brainstem. The GlyR has also been
described in the embryonic cortex from embryonic day 19 (E19) where it could
participate in developmental processes, but its presence at earlier stages has not been
documented. Since other neurotransmitter systems, i.e. GABA and its receptors, are
known to be present during corticogenesis, we wondered if this could also be the case
for glycine and its GlyR. In this study, we analyze the presence of GlyR in the early
development of the cortex using in vitro and ex vivo cultures of slices, patch-clamp and
immunocytochemistry. By using the patch clamp technique we found the presence of
GlyR mediated currents in migrating interneurons during early stages of development
(E13-E15). By in vitro labeling of interneurons we have described the pharmacological
properties of glycinergic currents present in interneurons born at E13. The
concentration-response curve showed an EC50 of 69 ± 12 micro M for glycine. All these
currents where fully blocked by strychnine with an IC50 of 0.10 ± 0.02 micro M.
Picrotoxinin and picrotin also blocked these currents, but with different potency,
remaining 20 % of the current when 10 micro M of picrotin was used. Similar glycinergic
currents were also observed in ex vivo preparations from Dlx5/6-Cre EGFP transgenic
animals, where it was clear that GlyR expressing cells are a subpopulation of migratory
interneurons. Consequently, immunostainings directed against the alpha 2 subunit of
GlyR showed that 29 ± 2 % of migrating cells express GlyR and it was also seen that
these cells where mainly born in the medial ganglionic eminence (MGE) at E13. All this
evidence shows that GlyR appears earlier than ever described during cortex
development and it is composed mainly by alpha 2 homomeric channels. It also shows
that GlyR is not homogenously expressed and it is only present in a subpopulation of
migrating interneurons born at a defined space-temporal window during brain
development.
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SHAPING THE CEREBRAL CORTEX THROUGH A CAJAL-RETZIUS CELL
SUBTYPE SCAFFOLD
Melissa Barber, Ugo Borello and Alessandra Pierani (*).
CNRS-UMR 7592, Institut Jacques Monod, Université Paris Diderot, Sorbonne Paris
Cité, Paris, France.
*: corresponding author.
The mammalian cerebral cortex is divided into distinct cytoarchitectonic areas which
form functionally specialised neural circuits. The positioning of cortical areas is largely
conserved across mammals suggesting that these are generated by stereotyped
mechanisms during development. The prevailing model of how distinct cortical areas
arise from an initially homogenous and multipotent neuroepithelium is that signalling
centres (the cortical hem (CH), anterior commissure (ACo) and pallial subpallial
boundary (PSB)) secrete instructive cues, or morphogens, which diffuse across the
germinal epithelium to provide progenitors with positional information that ‘pattern’ the
neuroepithelium. This regulates the graded expression of transcription factors which is
crucial for the early regionalisation, and subsequent arealisation of the cortex. A
fundamental question is how the diffusion of morphogens are coordinated with the
growth and expansion of the cerebral cortex. Previous work in the laboratory has led to
the proposal of a new model of cortical patterning whereby pioneering Cajal-Retzius
(CR) subpopulations act as ‘mobile signalling cells’ and participate in maintaining
patterning gradients required in coordinating neurogenesis and delineating areal
boundaries within the cortical VZ, through their secretion of signalling molecules. To
investigate the non-cell-autonomous mechanisms by which CR cells mediate these
processes, we have developed a live imaging in-vitro assay using flattened whole
cortical preparations taken from transgenic mice. This system enables different CR
subpopulations to be genetically traced in time and in space from their distinct origins, to
understand how their migration and interaction results in their specific invasion of cortical
territories, and how this in turn may define the boundaries and positioning of future
cortical areas. Furthermore, this system allows the genetic and pharmacological
manipulation of CR cells to test their molecular contribution to cortical patterning.
Combining this with electron microscopy will further elucidate in detail the structural
interaction of the CR cell scaffolding to understand the underlying mechanisms by which
CR subtypes regulate neurogenesis and participate in the early regionalisation of the
neuroepithelium during development.
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LACK OF p21WAF1/CIP-DEPENDENT G1/S CHECKPOINT IN NEURAL STEM
AND PROGENITOR CELLS IN VIVO.
Telma Roque, Céline Haton, Olivier Etienne, Laure Rousseau, Ludovic Martin,
Alexandra Chicheportiche, Marc-André Mouthon and François Boussin.
Laboratoire de Radiopathologie, Institut de Radiobiologie Cellulaire et Moléculaire,
UMR967, CEA-INSERM, Université Paris VII et Université Paris XI, 18 route du
panorama, 92265 Fontenay-aux-Roses, France.
The cyclin-dependent kinase inhibitor p21waf1/cip mediates the p53-dependent G1/S
checkpoint, supposed to be critically required for genomic stability after DNA damage.
P21waf1/cip is also involved in G1-G0 transition during neurogenesis. We used a
staggered EdU/BrdU double-labeling in vivo approach to investigate the role of
p21waf1/cip in irradiated mouse neural stem and progenitor cells. We showed that
irradiated radial glia, which functions as neural stem cells in the developing brain,
activated stringent intra-S and G2/M checkpoints, which delayed cell cycle progression
and interkinetic nuclear migration, allowing repair or elimination of damaged cells.
Surprisingly radial glia are characterized by a specific DNA damage response lacking
the p21waf1/cip-dependent G1/S checkpoint and continued to enter S phase after
irradiation at a similar rate than in unirradiated controls. Lengthening of G1 has been
shown to promote neurogenesis. The lack of G1/S checkpoint, compensated by
stringent S and G2/M checkpoints may thus favor the reconstitution of the radial glia pool
after DNA damage.
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ELECTROPHYSIOLOGICAL PROPERTIES AS PHENOTYPIC ACTIVATION
MARKERS OF MICROGLIA DURING AUTOIMMUNE ENCEPHALOMYELITIS
Brône Bert, Rigo Jean-Michel
Dept. ‘Brain Protection and Repair’, Biomedical Research Institute (BIOMED), University
of Hasselt.
Microglia is considered as the resident macrophages of the central nervous system. It is
generally accepted that microglia shifts between different activated phenotypes:
depending on the stimulus, microglia can execute pro-inflammatory or anti-inflammatory
actions in terms of e.g. nitric oxide or cytokine production. Moreover, a continuum of
activation stages exists between these two extremes. Controlling the activation stage of
microglia is believed to be a good therapeutic strategy in the treatment of diseases with
a neuro-inflammatory context.
In this study the microglial activation phenotypes were investigated using an
electrophysiological approach. Differential expression of ion channels (voltage-gated and
inward rectifier potassium channels), transporters and receptors is known to occur
during strong activation of immune cells. Yet, a correlation of the expression profile of
these proteins with the anti-inflammatory stages is lacking. The electrophysiological
phenotyping of microglia is performed on ex vivo brain slices of adult CX3CR1+/eGFP
mice subjected to autoimmune encephalomyelitits (EAE). In these mice the
microglia/macrophages are eGFP-labeled and EAE lesion in the brain slices are
recognized by an increased density of eGFP-labeled cells. In addition, the different
activation stages are hypothesized to play a role in the balance between pro- and antiinflammatory events during the disease progression of EAE and therefore microglial
phenotypes are studied at different time points of the disease: before the onset, during
the onset, at the peak and in the chronic phase of the disease.
Microglia present in the active EAE lesions in brain slices during the peak and chronic
stage of EAE show increased functional expression of delayed rectifier potassium
channels. Preliminary results show no differential expression of ligand-gated ion
channels (glycine, glutamate, serotonin acetylcholine).
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EFHC1, A PROTEIN MUTATED IN JUVENILE MYOCLONIC EPILEPSY,
PLAYS A ROLE IN TANGENTIAL MIGRATION DURING BRAIN
DEVELOPMENT.
Laurence de Nijs, Karen Appeltans, Thierry Grisar and Bernard Lakaye.
Bioenergetic, excitability and brain plasticity unit, GIGA-Neurosciences, University of
Liège, B-4000 Liège.
Mutations in the EFHC1 gene are linked to juvenile myoclonic epilepsy (JME), one of the
most frequent forms of genetic generalized epilepsies (GGE). JME is associated with
subtle alterations of cortical and subcortical architecture, called microdysgenesis, but the
underlying pathological mechanism remains unknown. EFHC1 is a non-ion channel
protein containing three DM10 domains of unknown function and a single EF-hand motif,
a Ca2+ binding domain. Our aim is to study the functional properties of this protein. We
have previously shown that EFHC1 is a unique microtubule-associated protein (MAP)
involved in the regulation of cell division and radial migration of excitatory projection
neurons during corticogenesis.
Tangential migration of inhibitory interneurons is a crucial step for brain development
necessary to maintain the balance between excitation and inhibition in the neocortex.
Because the integrity between synaptic excitation and inhibition is impaired in epilepsies,
we aim to identify a role of EFHC1 in the tangential migration of inhibitory interneurons.
Therefore, we modulated its expression (gain and loss of function) in the E17 rat
ganglionic eminence by focal electroporation. We demonstrated that EFHC1 impairment
by RNAi caused a disruption of tangential migration whereas its overexpression had no
significant effect.
Accordingly, our findings suggest that JME is a developmental disorder. We hypothesise
that EFHC1 mutations could produce radial and tangential migration defects leading
microdysgenesis and decreased density of inhibitory interneurons resulting in
hyperexcitability and hence JME.
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A NOVEL TRANSGENIC REPORTER IN XENOPUS REVEALS A ROLE FOR
CASPASE-9 IN PRIMITIVE BLOOD FORMATION.
Mathias Fransen (1,2), Tom Deroo (1,2), Nicolas Willemarck (1,2) and Kris
Vleminckx (1,2).
1: Dept. for Molecular Biomedical Research, VIB, B-9052 Ghent;
2: Dept. of Biomedical Molecular Biology, Ghent University, B-9052 Ghent.
Apoptosis plays an essential role in animal development and homeostasis. Disorders of
this process cause various pathologies, including autoimmune and neurodegenerative
diseases. Caspases are central mediators of the apoptotic process, but there is growing
evidence that these cysteine proteases also have apoptosis-independent functions, e.g.
during differentiation of lens fiber cells and erythrocytes. To investigate the
spatiotemporal dynamics of caspase activation during embryonic development, we have
designed and evaluated novel non-invasive fluorescent reporter systems that register
caspase activity in living Xenopus embryos. Because of their external development and
transparency, Xenopus embryos are ideal for real-time fluorescence analysis. During
early development specific and highly dynamic patterns of caspase activity emerge in
these transgenic reporter lines, in places such as the brain, spinal cord, eyes, and
kidneys. Overlap with TUNEL-positive cells proves the ability of the reporters to detect
apoptotic cells. To evaluate the developmental role of different caspases during early
development, loss-of-function experiments were performed with the use of morpholinos.
Specific depletion of caspase 3 (C3) was not mirrored by major changes in the
fluorescent patterns of the C3 reporter line, pointing to functional redundancy, e.g. with
caspase 7 (C7). Indeed, combined C3-C7 morpholino microinjection impaired reporter
activation and was detrimental for the developing embryo, suggesting an important role
for these caspases during early development. Interestingly, the caspase 9 (C9) reporter,
but not the C3 reporter, was found to be activated in the ventral blood island (VBI),
where the embryonic blood is formed. Moreover, targeted knock-down of C9 decreased
the expression of the erythroid markers GATA-1 and T3 globin. Since no TUNEL signal
or C3-C7 activity is found in the VBI, these observations point to a novel, non-apoptotic
function of C9 in early blood formation, which appears to be detached from the two
downstream executioner caspases C3 and C7.
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THE ONECUT TRANSCRIPTION FACTORS CONTROL MIGRATION
PATTERN OF DISCTINCT SUBSETS OF VENTRAL INTERNEURONS IN THE
DEVELOPING SPINAL CORD.
Cedric Francius (1), Audrey Harris (1), Tim Hendricks (2), Martyn Goulding (2)
and Frederic Clotman (1).
1: Laboratory of Neural Differentiation, Université catholique de Louvain (UCL), Institute
of Neuroscience (IoNS), Brussels;
2: Molecular Neurobiology Laboratory, Salk Institute for Biological Studies, La Jolla CA,
U.S.A.
Neuronal networks that control locomotor behaviors in the ventral horn of spinal cord are
composed of motor neurons and of several types of interneurons that exert various
functions. Four classes of interneurons called V0, V1, V2 and V3 have been identified in
the ventral part of the developing spinal cord. These neurons differentiate from discrete
neural progenitor domains characterized according to a transcriptional code, defined by
a gradient of sonic hedgehog signaling. Finally, these ventral populations further migrate
to their final locations and subdivide into different subsets which exert distinct functions,
such as V1 interneurons that diversify into Renshaw cells and in inhibitory interneurons
or V2 interneurons which are subdivided into V2a excitatory and V2b inhibitory
interneurons.
However, genetic programs including transcription factors and signaling pathways that
control diversity and also migration processes of ventral interneurons are not fully
investigated. Here, we report that Onecut transcription factors (a family of transcriptional
activators) also called Hnf6/Oc-1, Oc2 and Oc3 are dynamically and differentially
expressed during development of spinal motor neurons and of subsets of ventral
interneurons. Furthermore, each class of ventral interneurons can be subdivided into
several subsets according to combined expression of Onecut transcription factors and
also other transcription factors such as Arx, Bhlhb5, mafA, mafB, Nr4a2, Olig3, Otp and
Prox1. Moreover, analyses of Onecut mutant embryos strongly suggest that Onecut
transcription factors participate to differentiation of distinct subsets of ventral
interneurons. Indeed, in embryos lacking Onecut factors, identity of different subsets of
V1, V2a and V2b neurons is strongly affected. In addition, in Onecut mutants, migration
pattern of V1, V2a and V2b interneurons is altered. Indeed, migration flux of V2a and
V2b interneurons is disrupted and subsets of V2a as V2b interneurons migrate dorsally,
while subsets of V1 interneurons abnormally migrate ventrally within V2 domain and also
close to the midline.
Together, these results suggest that Onecut factors contribute to the identity of distinct
subsets within each class of ventral interneurons and these transcriptional activators
control migration processes of ventral interneurons.
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DERIVATION OF OTIC PROGENITOR AND INNER EAR CELLS FROM
HUMAN EMBRYONIC AND INDUCED PLURIPOTENT STEM CELLS.
Grobarczyk Benjamin (1), Laurence Borgs (1), Audrey Purnelle (1), Philippe
Lefebvre (2), Laurent Nguyen (1) and Brigitte Malgrange (1).
1: GIGA-Neurosciences, Developmental Neurobiology Unit, University of Liège;
2: Department of Otorhinolaryngology, University of Liège.
In humans, loss of any cochlear cells is irreversible and leads to irreversible
sensorineural hearing loss (SHL). In Europe, 50% of SHL are hereditary. The use of
pluripotent stem cells to generate inner ear cell types is needed for the discovery and
validation of potent drugs to treat or delay these deafness. In addition, these cell cultures
obtained directly from patients will provide a valuable source for the investigation of the
molecular mechanisms that underlie these SHL. We hypothesize that human pluripotent
stem cells can be directed to an otic fate in vitro, as demonstrated recently from mouse
embryonic stem cells. Using a stepwise guidance protocol, we demonstrate that human
induced pluripotent and embryonic stem cells can generate a population of cells with a
gene and protein expression profile consistent with otic progenitor cells. Ongoing studies
aim to adapt the growth factors and signaling molecules added to the cell culture
medium in order to optimize the differentiation of pluripotent stem cell types into otic
progenitor cells and, subsequently, inner ear cells.

BSCDB – July 1-2, 2011 – Rochehaut
"NEURAL SPECIFICATION AND PATTERNING IN THE EMBRYO"

Grobarczyk Benjamin

Poster 9
9: Janssens Sylvie
presenting author ; e-mail : sylvie.janssens@dmbr.vib-Ugent.be

DIRECT CONTROL OF HOXD1 AND IRX3 EXPRESSION BY WNT/BETACATENIN SIGNALING DURING ANTEROPOSTERIOR PATTERNING OF THE
NEURAL AXIS IN XENOPUS.
Sylvie Janssens (1,2), Tinneke Denayer (1,2), Tom Deroo (1,2), Frans Van Roy
(1,2) and Kris Vleminckx (1,2).
1: Dept. for Molecular Biomedical Research, VIB, B-9052 Ghent;
2: Dept. of Biomedical Molecular Biology, Ghent University, B-9052 Ghent.
During and after gastrulation, the neural axis in vertebrates is patterned along the
anteroposterior axis by the combined activity of signaling factors secreted in the neural
ectoderm and the underlying mesoderm. These signals divide the neural axis into four
major divisions: the forebrain, midbrain, hindbrain and spinal chord. Among the signals
that pattern the neural axis, Wnts play a prominent role and many patterning genes have
been found to be direct Wnt/beta-catenin target genes, including several homeobox
domain-containing transcription factors. We showed that HoxD1 and Irx3 are
transcriptionally induced by the Wnt pathway during neurulation. Using induction in the
presence of the translation blocking drug cycloheximide and chromatin
immunoprecipitation assays, we confirm that HoxD1 and Irx3 are both direct Wnt target
genes. In addition, we identified Crabp2 (cellular retinoic acid binding protein 2) as an
indirect target that potentially links the activities of Wnt and retinoic acid during anteroposterior patterning.
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EXPRESSION AND ROLES OF THE ONECUT TRANSCRIPTION FACTORS
IN SPINAL DORSAL INTERNEURONS.
Karolina Uwantege Kabayiza, Agnès Roy, Benoît Lizen and Frédéric Clotman.
Laboratory of Neural Differentiation (NEDI), Institute of Neuroscience (IoNS), Université
catholique de Louvain, B-1200 Brussels.
The dorsal spinal cord contains functionally distinct classes of interneurons that process,
integrate and relay somatosensory information from peripheral sensory neurons to
higher brain centres. The correct establishment of regional neuronal identities during
embryogenesis is necessary for proper formation of these somatosensory circuitries. In
the mouse spinal cord, dorsal horn interneurons arise in two neurogenic waves that
generate six subpopulations of early-born neurons (dI1-6) and two late-born neuronal
populations (dILA and dILB). Onecut (OC) proteins, namely HNF-6, OC-2 and OC-3, are
transcription factors expressed in the developing CNS of several species. Previous
studies showed that OC factors control neuronal differentiation and migration in murine
encephalon and ventral spinal cord.
Here, we report that OC factors are also expressed in dorsal spinal interneurons.
Between embryonic stages (e)10.0 and e12.5, OC proteins are detected in subsets of
early-born dorsal populations dI3 to dI6 when exiting ventricular zone. While most of the
postmitotic dorsal interneurons show expression of OC proteins at early stages, OC
expression is restricted to a few cells of each subpopulation at e12.5. This suggests that
expression of OC factors in early-born spinal interneurons is very transient and that
these transcriptional regulators may play an early role in differentiation and/or migration
of dorsal interneurons. Ongoing gain-of function or loss-of-function experiments will
enable to address this hypothesis.
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IDENTIFICATION OF GENES DISPLAYING HUMAN-SPECIFIC PATTERNS
OF EXPRESSION AND EVOLUTION.
Nelle Lambert (1,2,*), Marie-Alexandra Lambot (1,*), Angéline Bilheu (1), Valérie
Albert (3), Yvon Englert (3), Frédérick Libert (1), Jean-Christophe Noel (4),
Christos Sotiriou (5), Alisha K. Holloway (6), Katherine S. Pollard (6,7), Vincent
Detours (1)
1: Institut de Recherches en Biologie Humaine et Moléculaire (IRIBHM), Université Libre
de Bruxelles (U.L.B.), Brussels;
2: Hôpital Universitaire des Enfants Reine Fabiola, Child Psychiatry Department, and
3: Department of Obstetrics and Gynaecology, and
The cerebral cortex underwent a rapid expansion and complexification during recent
primate evolution, but the underlying developmental mechanisms remain essentially
unknown. In order to uncover potential genetic networks underlying the development of
the human cerebral cortex, we profiled the transcriptome of human fetal cortical domains
containing presumptive associative and language areas at mid-gestation, a critical
period of cortical patterning.
Using three-dimensional reconstructions of whole fetal brains, samples of the cortical
plate corresponding to either prefrontal/fronto-orbital (PFO) or parieto-temporal (PT)
domains were identified and microdissected at 17 and 19 gestational weeks (GW),
followed by microarray transcriptome analysis.
While no gene was found to be differentially expressed between left and right
hemispheres within these domains, 427 genes were differentially expressed between
PFO and PT areas at 17 and 19 GW. Another set of 227 genes was found to be
differentially expressed between the two stages examined within PFO or PT domains.
A subset of these genes was selected for further validation, most of which were
confirmed by qRTPCR or in situ hybridization, revealing novel patterns of area and layerspecific expression throughout the developing cortex.
When looking at the profile of sequence evolution of putative transcriptional regulatory
elements of the differentially expressed genes, a higher proportion of evolutionary
accelerated genes was found among those differentially expressed between PFO/PT
areas, but not among those differentially expressed between different stages of
development.
Overall our work points to the identification of a collection of genes that display a unique
combination of patterns of evolution and expression, thereby constituting a potential
genetic framework underlying human-specific neural traits and diseases.
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ASCL1 AS A NOVEL PLAYER IN THE PTF1a TRANSCRIPTIONAL
NETWORK FOR GABAERGIC CELL SPECIFICATION IN THE RETINA.
Nicolas Mazurier (1), Damien Parlier (2), Karine Parain (1), Silvia Pretto (1),
Morgane Locker (1), Eric Bellefroid (2) and Muriel Perron (1).
1: UPR CNRS 3294 Neurobiology and Development, Université Paris Sud XI, 91405
Orsay Cedex, France;
2: ULB-IBMM, Laboratoire d'embryologie Moléculaire, Rue des Profs Jeener et Brachet,
12, 6041 Gosselies.
In contrast with the huge wealth of data involving bHLH and homeodomain transcription
factors in generic cell fate determination, the molecular bases underlying
neurotransmitter subtype specification in the retina is poorly understood. Using both gain
and loss of function analyses, we investigated the putative implication of the bHLH factor
Ascl1 in this process, starting from the assumption that its role in GABAergic phenotype
acquisition in several regions of the brain might be conserved within the retina. We found
indeed that in addition to its previously characterized proneural function, Ascl1 also
participates to the specification of this inhibitory cell subtype. We showed that this bHLH
factor is necessary for retinal GABAergic cell genesis and sufficient in overexpression
experiments to bias a subset of retinal precursor cells towards a GABAergic neuronal
destiny. Besides, we also analysed the relationships between Ascl1 and a set of other
bHLH factors using an in vivo ectopic neurogenic assay. We demonstrated that Ascl1
has unique features as a GABAergic inducer and is epistatic over factors endowed with
glutamatergic potentialities such as Neurog2, NeuroD1 or Atoh7. Additionally, we
uncovered that this functional specificity is conferred by its basic DNA binding domain
and involves a genetic network distinct from the one directing catecholaminergic
differentiation. In particular, our data suggest that GABAergic inducing activity of Ascl1
requires a direct transcriptional regulation of Ptf1a.
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INHIBITING EXOSC9 FUNCTION INDUCES MORPHOLOGICAL DEFECTS
DURING XENOPUS LAEVIS DEVELOPMENT.
Maud Noiret, Yann Audic and Serge Hardy.
CNRS, UMR 6061, Institut Génétique et Développement de Rennes, F-35043 Rennes,
France.
The exosome is a 3' - 5' exoribonuclease complex, which participates in the degradation
and processing of a wide range of RNA species. In the cytoplasm, this complex
degrades mRNA with structural defects targeted by quality control pathways such as the
nonsense-mediated decay (NMD) and the non-stop decay (NSD) pathways. The
exosome also participates to the regulation of mRNA decay through its recruitment by
RNA binding proteins associated to the mRNA.
In this study, we inactivated the expression of EXOSC9 (also designated Pm/Scl75 or
Rrp45), a core component of the exosome, in Xenopus laevis embryos. Antisense
morpholino oligonucleotides directed against the 5' region of EXOSC9 mRNA were
injected in two cell-stage embryos to inhibit the translation of the endogenous protein.
EXOSC9 knockdown resulted in severe phenotypic defects. The morphant embryos
showed somites segmentation defects and an abnormal dorsal skin morphogenesis
which resulted in the development of blister-like structures.
In absence of specific antibodies for the Xenopus EXOSC9 protein, we demonstrated
that the EXOSC9 morpholino inhibited translation of an EXOSC9 reporter mRNA in
Xenopus embryo. To confirm that the phenotype of the morphants was generated by a
specific knockdown of EXOSC9, a rescue experiment was performed with an EXOSC9
reporter mRNA that is not recognized by the morpholino. Coinjection of this mRNA and
the morpholino resulted in the rescue of the mutant phenotype.
Our working hypothesis is that a decrease in the exosome activity disrupts mRNA
metabolism whose levels must be precisely controlled during somitic segmentation and
skin morphogenesis.
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TRANSCRIPTION FACTOR Zic2 INHIBITS Wnt/beta-CATENIN SIGNALING.
Rasoul Pourebrahim (1), Rob Houtmeyers (1), Stephen Ghogomu (2), Sylvie
Janssens (4), Aurore Thelie (2), Hong Thi Tran (4), Tobias Langenberg (3), Kris
Vleminckx (4), Eric Bellefroid (2), Jean-Jacques Cassiman (1) and Sabine
Tejpar (1,5).
1: Department of Human Genetics, KULeuven;
2: Laboratoire d'Embryologie Moléculaire, ULB;
3: Vesalius Research Center (VRC), KULeuven;
4: Department of Molecular Biomedical Research, Ghent University;
5: Department of Gastroenterology, KULeuven.
The Zic transcription factors play critical roles during embryonic development. Mutations
in the ZIC2 gene are associated
with human holoprosencephaly but the etiology is still unclear. Here we report a novel
function for ZIC2 as a regulator of b catenin/TCF4-mediated transcription. We show that
ZIC2 can directly bind to the DNAbinding HMG-box of TCF4 via its zinc finger
domain and inhibit the transcriptional activity of the bcatenin/TCF4 complex. However,
the binding of TCF4 to DNA was
not affected by ZIC2. Zic2 RNA injection completely inhibited bcatenin-induced axis
duplication in Xenopus embryos and strongly blocked the ability of bcatenin to induce
expression of known Wnt targets in animal caps. Moreover, Zic2 knockdown in
transgenic Xenopus Wnt-reporter embryos led to ectopic Wnt signaling activity mainly at
the midbrain-hindbrain boundary. Together, our results demonstrate a previously
unknown role for ZIC2 as a transcriptional regulator of bcatenin/TCF4 complex.
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ISOLATION, CHARACTERIZATION, DIFFERENTIATION AND
TRANSPLANTATION OF ADHERENTLY CULTURED EMBRYONIC BRAINDERIVED NEURAL STEM CELLS.
Kristien Reekmans (1), Debbie Le Blon (1), Jelle Praet (1,2), Jasmijn Daans (1),
Patrick Pauwels (3), Annemie Van der Linden (2), Zwi Berneman (2) and Peter
Ponsaerts (1).
(1) Laboratory of Experimental Hematology, Vaccine and Infectious Disease Institute
(Vaxinfectio), University of Antwerp, Antwerp;
(2) BioImaging Laboratory, University of Antwerp, Antwerp;
(3) Laboratory of Pathology, University of Antwerp, Antwerp.
Neural stem cells (NSC) are widely expected to become a promising therapeutic agent
for the treatment of various neurodegenerative disorders of the central nervous system.
However, major challenges remain prior to translation of pre-clinical animal studies into
effective clinical NSC-based therapeutic protocols. One of the first challenges in this field
is the identification and characterization of ex vivo cultured multipotent NSC. In this
study we aimed: (i) to adopt neurosphere-residing NSC to adherent culture conditions,
and (ii) to investigate the biological properties of adherently cultured NSC in vitro and
after in vivo grafting. Following establishment of adherent NSC cultures out of
neurospheres derived from embryonic brains (14 dpc) of FVB-Luciferase (Luc)
transgenic mice, cultures were characterized by flow cytometry and immunofluorescence
microscopy. Adherent NSC cultures displayed a uniform morphology and expression
profile of membrane (A2B5+, NCAM+, CD45-, SCA1-, CD31-) and intracellular (SOX2+,
GFAP+, BLBP+) markers. In addition, upon specific stimulation, in vitro tri-lineage
differentiation potential into neurons (Tuj1+, GFAP-), astrocytes (GFAP+) and
oligodendrocytes (O4+) was confirmed by morphology and immunofluorescence
microscopy. Next, in vivo cell implantation experiments of NSC-Luc, either labeled with
green fluorescent iron oxide particles or transduced with the enhanced green fluorescent
protein, indicated: (i) an overall limited in vivo cell survival as measured by in vivo
bioluminescence imaging, (ii) a limited in vivo differentiation potential into astrocytes as
determined by histological analysis, and (iii) a strong endogenous immune response,
directed by activated microglia and astrocytes, against the grafted NSC (Reekmans et
al., Cell Transplantation 2011 & Stem Cell Reviews and Reports 2011). Therefore, we
further aimed to investigate the intrinsic survival and integration capacity of predifferentiated neuronal progenitor cell (NPC) populations. For this, we optimized a
neuronal differentiation protocol for adherently cultured NSC-Luc/eGFP populations and
were able to obtain highly enriched (70%) NP) cultures. Following grafting of these predifferentiated NPC populations in healthy brain of syngeneic mice, histological analysis
demonstrated the presence of viable eGFP+/NeuN+ neurons at day 4 post-implantation,
which could not be observed after transplantation of undifferentiated NSC. In addition,
transplantation of pre-differentiated NPC populations also reduced the amount of
endogenous astrocytes invading the implanted cell population, thereby partially reducing
the endogenous immune response against cellular grafts. In conclusion, this study
underscores the need for a better understanding and control of neural stem cell
specification before NSC grafting studies can be applied to humans.
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TANGENTIAL MIGRATION OF GABAERGIC INTERNEURONS DEPENDS ON
SMAD-INTERACTING PROTEIN-1.
van den Berghe Veronique (1), Dimidschstein Jordane (2), Kroes Roel (1),
Francis Annick (1), Kessaris Nicoletta (3), Goffinet André (4), Vanderhaeghen
Pierre (2), Fishell Gord (5), Huylebroeck Danny (1) and Seuntjens Eve (1).
1: Laboratory of Molecular Biology (Celgen), Department of Molecular and
Developmental Genetics, VIB, and Center for Human Genetics, K.U. Leuven,
Leuven;
2: Institute of Interdisciplinary Research (IRIBHM), University of Brussels, Brussels;
3: Wolfson
Correct functioning of our brain is dependent on a delicate balance between excitatory
and inhibitory signals. Tangential migration of inhibitory interneurons to the neocortex is
a necessary first step to establish this balance. Not much is known about the factors that
steer these cells on their long trajectory from the ventral telencephalon to the neocortex.
We have found that the transcription factor Smad-interacting protein-1 (Sip1, Zfhx1b,
Zeb2) is essential for this directed migration process. When Sip1 is deleted in the
telencephalon using different Cre mouse models, MGE-derived interneurons do not
cross the pallial-subpallial border and remain in the ventral telencephalon. Surprsingly,
overproduction of Sip1 causes similar migration defects. When Sip1 is removed from the
MGE and CGE, the animals suffer from myoclonic seizures, a condition which is
reminiscent of the seizures observed in Mowat-Wilson syndrome patients who lack one
functional allele of SIP1.

BSCDB – July 1-2, 2011 – Rochehaut
Seuntjens Eve & van den Berghe V.
"NEURAL SPECIFICATION AND PATTERNING IN THE EMBRYO"

Poster 17
17: Swinnen Nina
presenting author ; e-mail : nina.swinnen@uhasselt.be

MATERNAL INFLAMMATION AFFECTS THE MICROGLIA IN THE
EMBRYONIC NEOCORTEX.
Nina Swinnen (1), Bert Brône (1), Pascal Legendre (2) and Jean-Michel Rigo (1).
1: BIOMED, Brain Protection And Repair, Hasselt University, Diepenbeek;
2: INSERM, U952, CNRS UMR 7224, Université Paris 06, Paris, France.
Infection during pregnancy can lead to maternal inflammation. Several studies have
suggested that maternal inflammation increases the risk on neuropsychiatric disorders,
like autism, in the offspring. The cause of autism is thought to be a complex interaction
of different factors. Vargas et al. demonstrated the presence of an active
neuroinflammatory process in the brains of autistic patients, with marked microglial cell
activation. Microglia colonize the central nervous system early in embryonic
development, at the moment that neuronal migration to the cortical plate is peaking and
neuronal differentiation and synaptogenesis are underway. By their production of growth
factors, it has been suggested that microglia can influence axonal growth and
synaptogenesis.
The aim of this study is to determine the localization, activation stages and migration
routes of the microglia present in the embryonic murine neocortex (E12,5 – E15,5), in
healthy embryos and embryos subjected to maternal inflammation.
In the control group the cell density and number of microglial ramifications increase as
the embryo ages due to invasion of microglia into the cortex. This increase in cell density
is also present in the inflammation group. based on the expression levels of CD11b, the
microglial cells of the embryos subjected to maternal inflammation show an altered
activation profile. Suggesting that there is an alteration in their production of growth
factors and cytokines and hence their influence on the developing cortex. Microglia are
also present in the lateral ventricle and at the pial surface. It has been shown that
microglia enter the nervous parenchyma from these sites. The orientation of the
protruding ramifications of microglia present in the parenchyma suggests that the cells
migrate along radial glial fibers to reach their final position. Confocal images confirm
contact between both cell types. Approximately half of the microglia present in the cortex
made contact with or were lining a blood vessel, suggesting a possible additional route
of migration or a supportive role.
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ARVCF COOPERATES WITH TBX1 IN XENOPUS IN THE DEVELOPMENT OF
PHENOTYPES SIMILAR TO 22Q11.2DS/DIGEORGE/VElOCARDIAL
SYNDROME.
Hong Thi Tran (1,2*), Mieke Delvaeye (1,2*), Veerle Verschuere (1,2), Emilie
Descamps (3), Ellen Crabbe (1,2), Luc Van Hoorebeke (4), Pierre McCrea (5),
Dominique Adriaens (3), Frans van Roy (1,2) and Kris Vleminckx (1,2).
1: Department for Molecular Biomedical Research, VIB, Ghent;
2: Department of Biomedical Molecular Biology, Ghent University, Ghent;
3: Evolutionary Morphology of Vertebrates, Ghent University, Ghent;
4: UGCT - Department of Physics and Astronomy,
The Velocardiofacial/DiGeorge syndrome (VCFS/DGS) is a common dominant genetic
disorder characterized by a heterozygous deletion of a cluster of genes on chromosome
22q11.2. TBX1, a transcription factor belonging to the T-box gene family, is a key player
in the VCFS/DGS. However, heterozygosity of Tbx1 in mouse models does not fully
recapitulate the phenotypes characteristic of the disease, which points to the
involvement of other genes in the deleted chromosomal region. Hence, we investigated
the contribution of the catenin ARVCF, another gene that is deleted in VCFS/DGS.
During Xenopus development, ARVCF mRNA is expressed in the pharyngeal arches
and depleting either ARVCF or Tbx1 results in delayed migration of the cranial neural
crest cells and in defects in the craniofacial skeleton and aortic arches. Moreover,
double depletion of ARVCF and Tbx1 revealed that they act cooperatively indicating that
ARVCF is also a key gene in the development of VCFS/DGS.
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GDF11 IS AN ENCEPHALIC REGIONALIZING FACTOR IN NEURAL
DIFFERENTIATED MOUSE EMBRYONIC STEM CELLS.
Marijke Hendrickx (1), Nele Vanbekbergen (2) and Luc Leyns (3).
Lab of Cell Genetics, Vrije Universiteit Brussel.
During early vertebrate development, the central nervous system (CNS) is subdivided
along the antero-posterior (A/P) axis into forebrain, midbrain, hindbrain and spinal cord.
One of the challenges in developmental biology is to understand how the neural tissue is
patterned along the A/P body axis.
Though much of our present understanding of these processes comes from experiments
in amphibia, more and more evidence suggests that two steps are important. First,
neural induction occurs by default in the primitive ectoderm and the newly formed neural
tissue is anterior in character. Hereafter, a series of caudalizing factors can posteriorize
this anterior neurectoderm to obtain all regional neural cell types of the A/P axis.
We have developed a system, based on the differentiation of mouse embryonic stem
cells to study the earliest phases of this neural patterning. Using this system, a novel
factor, a member of the TGF-^6 super family growth factor, with a regionalization
potential was identified. This factor, Gdf11, is shown here to be a strong modulator of the
regional fate in the developing brain. By using neural differentiated mouse embryonic
stem cells, we show here that it induces diencephalic (posterior forebrain) and
mesencephalic (midbrain) fates at the expense of telencephalic (anterior forebrain)
specification.
Gdf11 expression pattern in the mouse embryo. also will be reported.
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EXPRESSION PATTERN OF MIR-200 FAMILY DURING THE INNER EAR
DEVELOPMENT.
Priscilla Van den Ackerveken (1), Rosalie Sacheli (1), Laurent Nguyen (1),
Lefebvre Philippe (2) and Brigitte Malgrange (1).
1: Laboratory of Developmental Neurobiology, GIGA-Neurosciences Research Center,
University of Liège, Liège;
2: Department of Otorhinolaryngology, CHU SartTilman, Liège.
MicroRNAs (miRNAs) are 22 nucleotides long endogenous non coding RNAs that posttranscriptionally repress expression of protein-coding genes by base-pairing with the 3’untranslated region of the target mRNAs. Previous results suggest that miRNAs are
important for the development of the inner ear. Indeed in the absence of miRNA, by
invalidation of Dicer in mice, a RNase important for the biogenesis of miRNA, defects of
morphology, innervation and differentiation of organ of Corti (the sensory organ of the
inner ear) are observed. However, the precise role of these miRNAs in the regulation of
the development of the inner ear remains unknown.
We focused our attention on the miR-200 family. We first observed by qRT-PCR that the
miR-200 family is expressed during the development of the inner ear. Later, in situ
hybridization on transverse sections of cochlea at different stages of the development
showed that miR-200 family members are specifically present in the organ of Corti and
neurons of the spiral ganglion after differentiation. Altogether, these results suggest that
miR-200 family members are good candidates for further studies on miRNAs and their
function inside the inner ear.
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REGIONAL DISTRIBUTION AND NEUROCHEMICAL CODING OF ENTERIC
NEURONS DURING DEVELOPMENT IN THE MUTANT ZEBRAFISH,
LESSEN, COMPARED TO THE WILDTYPE ZEBRAFISH.
L. Uyttebroek (1), I.T. Shepherd (2), G. Hubens (1), J-P. Timmermans (3), and L.
Van Nassauw (1).
1: Laboratory of Human Anatomy and Embryology, Faculty of Medicine, University of
Antwerp;
2: Departement of Biology, Emory University, Atlanta, USA;
3: Laboratory of Cell Biology and Histology, Department of Veterinary Sciences,
University of Antwerp.
Hirschsprung’s disease (HD) is a congenital disorder of the enteric nervous system
characterized by aganglionosis along a variable portion of the intestine. A recently
developed mutant zebrafish, lessen, expressing some HD characteristics, is suggested
to be an experimental model to unravel the underlying developmental mechanisms for
HD. This study aims to compare the neurochemical coding of enteric neurons of the
wildtype zebrafish with the mutant lessen to validate this mutant as a suitable model for
HD. Multiple immunofluorescence staining was used to detect previously characterized
neurochemical markers at 3, 4 and 5 days post-fertilization (dpf) in the proximal (PI), mid
(MI) and distal intestine (DI) of both wild type and mutant animals.
In mutants, the number of enteric neurons was significantly reduced in DI (even absent
at 3dpf) and MI, but less in PI at each embryonic stage. The proportion of nitrergic
neurons was significantly reduced in all regions at 3 dpf, but nearly unaffected in PI and
MI at 4 and 5dpf. Serotonin, calretinin and calbindin showed a delayed expression and a
decrease in both number and proportion at all points of time and in each intestinal
region. Also both vasoactive intestinal peptide and pituitary adenylate cyclase-activating
polypeptide show a decrease in immunoreactivity at all points of time, and most
pronounced in the DI.
This study shows abnormalities in the number and the relative frequency of enteric
neurons expressing various neurochemical markers at each embryonic stage. These
results are similar as data obtained in the intestine proximal to the aganglionic segment
and the aganglionic segment of the lethal spotted mutant mice, an experimental HD
model, indicating that the lessen mutant is a suitable model to study HD.
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EMBRYONIC WOUND HEALING REQUIRES ACTIVATION OF JUNCTIONAL
ACTOMYOSIN CONTRACTILITY BY THE CATENIN P0071.
Tom Van Nieuwenhuysen (1,2), Bob Asselbergh (1,2), Veerle Verschuere (1,2),
Frans Van Roy (1,2) and Kris Vleminckx (1,2).
1: Dept. for Molecular Biomedical Research, VIB, B-9052 Ghent;
2: Dept. of Biomedical Molecular Biology, Ghent University, B-9052 Ghent.
The p120 catenin subfamily member p0071 is found mainly in adherens junctions.
Experiments in cell culture indicated a role for p0071 in cell adhesion and cytokinesis.
However, its exact function at the junction remains elusive and its role in the organism is
not known. We report on the functional characterization of p0071 in Xenopus. P0071
depletion impairs lens vesicle formation and epidermal wound healing. In vivo imaging of
wounded epidermis shows that p0071-depleted embryos exhibit relaxed actomyosin
contractility and impaired activation of RhoA at the cell junctions. In the wound margin,
phosphorylation of myosin light chain (MLC) is decreased and formation of the
actomyosin-based purse-string cable is impaired. The high phosphorylation of MLC in
the contracting cells of the lens placode is also reduced upon p0071 depletion. These
results indicate that p0071 increases cortical tension in epithelial cells and plays a role in
repair of embryonic epidermal wounds and lens vesicle formation by regulating
actomyosin contractility at the cell junctions. We are currently evaluating the role of
p0071 during embryonic wounding and lens vesicle formation in the mouse.
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THE USE OF A LIVE CELL IMAGING APPROACH TO VISUALIZE THE
DEVELOPMENT OF NEURONAL NETWORK ACTIVITY IN VITRO: A MATTER
OF NEURONAL MATURATION AND SYNAPTOGENESIS.
Peter Verstraelen (1), Isabel Pintelon (1), Rony Nuydens (2), Sofie Thys (1),
Christoph Tombeur (2), Theo Meert (2) and Jean-Pierre Timmermans (1).
1: Laboratory of Cell Biology and Histology, University of Antwerp, B-2020 Antwerp;
2: Johnson & Johnson Pharmaceutical Research and Development, Neuroscience
Department, B-2340 Beerse.
Recently, a lot of attention was drawn to the network activity that neurons exhibit both in
vivo and in vitro. When primary neuronal cultures are grown in vitro, spontaneous
electrical activity develops which tends to synchronize over time as the neurites grow
and the synapses mature. The presence and intensity of the network activity in vitro is a
higher-order event which depends on proper neuronal survival, neurite outgrowth and
synaptogenesis. In different CNS diseases, the network activity is known to be disrupted.
Especially in schizophrenia, a condition which is thought to be initiated during embryonic
development, the disturbed network activity is well documented.
Here, we present an imaging-based in vitro model to observe and modulate the
emergence of synchronized neuronal network activity in primary mouse hippocampal
cultures, grown in 96-well plates. By live cell imaging using Fluo-4, we are able to
observe calcium waves that occur in response to the depolarization of neurons after a
burst of action potentials.
During the first 4 days after plating, neurons show sporadic individual activity. However,
from five until seven days in culture, the examined parameters e.g. bursting amplitude,
frequency of synchronized bursts and synchronization score, show a marked increase,
reminiscent of the maturation of the network. Moreover, the network activity can be
modulated both acutely (e.g. through the addition of forskolin or TTX or chronically (e.g.
with neutralizing antibodies against Nerve Growth Factor or Brain Derived Neurotrophic
Factor). During the critical days where the neuronal activity starts to synchronize, we
showed that the neurotransmitter GABA exerts an excitatory, rather than an inhibitory
function.
In conclusion, the live cell imaging approach presented here offers the possibility to
assess the functionality of cultured neuronal networks, and is tunable to a highthroughput screening tool , e.g. to assess the influence of certain genes which are
involved in synaptogenesis and synaptic plasticity on the overall network activity.
Funding: IWT Baekeland PhD fellowship 090279
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A TRANSGENIC INDUCIBLE XENOPUS MODEL FOR INTESTINAL CANCER.
Sylvie Janssens (1,2), Tom Van Nieuwenhuysen (1,2), Griet Van Imschoot (1,2),
Hong Thi Tran (1,2) and Kris Vleminckx (1,2).
1: Dept. for Molecular Biomedical Research, VIB, B-9052 Ghent;
2: Dept. of Biomedical Molecular Biology, Ghent University, B-9052 Ghent.
The canonical Wnt/beta-catenin pathway plays a critical and evolutionary conserved role
during embryonic development and also controls stem and progenitor cell behavior in
the adult organism. Reflecting its importance, deregulated Wnt signaling is frequently
associated with the development of malignant tumors. This, for instance, is the case for
80% of colorectal cancers, where the Wnt pathway is constitutively activated, mostly via
mutations in the tumor suppressor gene APC.
With the main goal of exploring novel functional roles of the Wnt/beta-catenin pathway,
we have developed transgenic Xenopus tropicalis lines expressing a construct which
can activate the Wnt pathway at the level of its transcriptional response. This construct
fuses the DNA-binding domain of LEF1/TCF to a viral transactivation (VP16) domain. In
addition, the construct has been engineered to be inducible at its activity level in a fully
reversible fashion. In spite of its rather artificial nature, use of this transgenic system has
led to the remarkable observation that brief (4-week) induction of the integrated
construct in adult frogs induces a high frequency of malignant intestinal tumors. This
model is, to our knowledge, the first real tumor model in adult Xenopus and creates a set
of new and interesting applications to uncover novel aspects of Wnt/beta-catenin
associated tumor formation.

BSCDB – July 1-2, 2011 – Rochehaut
"NEURAL SPECIFICATION AND PATTERNING IN THE EMBRYO"

Vleminckx Kris

Poster 25
25: Wolkoff Nathalie
presenting author ; e-mail : nwollkoff@doct.ulg.ac.be

MUTATIONS OF EFHC1, IMPLICATED IN JUVENILE MYOCLONIC
EPILEPSY, INDUCE CELL DIVISION AND RADIAL NEURONAL MIGRATION
DEFECTS.
Nathalie Wolkoff, Laurence de Nijs, Bernard Lakaye and Thierry Grisar.
Laboratory of bioenergetics and cerebral excitability (GIGA-Neurosciences), University
of Liege, B-4000 Liège.
Juvenile myoclonic epilepsy (JME) is a syndrome of idiopathic generalized epilepsies
with an age-related onset of seizures appearing at pre-or post-puberty period and
characterized by myoclonic jerks on awakening. Genetic inheritance of JME is complex
and 16 chromosomal loci have been linked to the disease. In particular, mutations were
identified in EFHC1, a gene encoding a non-ion channel protein containing three DM10
domains of unknown function and a single EF-hand motif. We have previously shown
that EFHC1 is a microtubule-associated protein that associates with the centrosome and
the mitotic spindle through its N-terminal region. Moreover, we have demonstrated a
critical role for this protein in cell division and neuronal migration during brain
development.
It is therefore important to study the effects of the mutations associated with JME on the
properties of EFHC1. Using transfected HEK-293 cells as model, we demonstrated that
in mitotic cells, mutated forms of EFHC1 still associate with the centrosome and the
mitotic spindle, but induced cell division defects. In interphase cells, mutated proteins
produced large perinuclear aggregates that co-localize with both gamma-tubulin and
ubiquitin. They also caused the redistribution of the intermediate filament protein
vimentin as well as the recruitment of alpha-tubulin. When cells are treated with the
microtubule depolymerizing drug nocodazole, percentage of large aggregates decrease
in favor of small ones, suggesting that aggregates are in fact aggresomes.
On the other hand, the overexpression of EFHC1 mutations in the E17 rat neocortex by
ex vivo electroporation impaired radial neuronal migration. These results indicate that
the mutations of EFHC1 could be responsible for early abnormal cell division and
neuronal migration during brain development as illustrated in some case of JME
patients. Therefore, instead of being a new form of “channelopathy”, JME could be the
expression of certain types of microdysgenesis.
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Prdm13 is a target of Ptf1a in the dorsal spinal cord
Aurore Thélie, Julie Hanotel, Eric J. Bellefroid
Laboratoire de Génétique du Développement, Institut de Biologie et de Médecine
Moléculaires (IBMM), Université Libre de Bruxelles (ULB), B-6041 Gosselies, Belgique
The dorsal spinal cord contains neurons that integrate and relay somatosensory
information from sensory neurons in the periphery to central targets and plays a essential role
in response to sensory input. Different classes of interneurons are generated from distinct
progenitor domains defined by the combinatorial expression of homeobox transcription
factors.
The PRDM (PR domain containing methyltransferase) family is composed of transcription
factors evolutionarily conserved in vertebrates and characterized by a N-terminal PR catalytic
domain with methyltransferase activity and a variable number of zinc fingers. In a in situ
expression profile screen in Xenopus embryos, we found that several members of the family
are expressed in the developing central nervous system. Among them, Prdm13 is expressed in
the dorsal spinal cord and in the retina. In the dorsal spinal cord, Prdm13 is detected both in
progenitors and early postmitotic cells. In the retina, prdm13 expression is restricted to
postmitotic cells in the ganglion and inner nuclear layers.
As a first step to elucidate the role of Prdm13 in the developing spinal cord, we
analysed its regulation by proneural factors. We found that Prdm13 is down-regulated by
overexpression of proneural factors such as Ngn and NeuroD expressed in the domains of
primary neurogenesis. Conversely, overexpression of Ptf1a which is expressed like Prdm13 in
dorsal interneurons, induces ectopic expression of Prdm13 in the ectoderm.
Ptf1a is a component of a heterotrimeric transcription factor complex, binding to a
commonly expressed bHLH E-protein via its bHLH domain and with a member of the
Su(H)(RBPJ) family through two highly conserved motifs (C1/C2) in its C-terminus. To
investigate whether the specific ability of Ptf1a to induce Prdm13 is dependent on its bHLH,
we tested the ability of a Ptf1a/bHLH/Ngn chimeric protein where Ptf1a bHLH domain has
been replaced wih that of Ngn. Similarly, to test the possibility that the RBPj interaction
domain could be responsible for this activity, we tested a mutated form of Ptf1a
(Ptf1a//C1/C2) harboring mutations within the C-motifs. We found that Ptf1a/bHLH/Ngn
induces ectopic expression of Prdm13, although less dramatically than the wild type protein,
and that Ptf1a//C1/C2 is almost inactive.
These results indicate that Prdm13 is a target of the Ptf1a-Su(H) complex in the dorsal
spinal cord. Experiments using hormone inducible constructs and induction in the presence of
cycloheximide are underway to determine whether PRDM13 is a direct target of the Ptf1aSu(H) complex.
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DLK1 IS A RETINOIC ACID MEDIATED PITX3 TARGET GENE THAT
REPRESSES DSCAM AND DAT DURING MESODIENCEPHALIC
DOPAMINERGIC NEURON DEVELOPMENT.
Jesse V Veenvliet (1,2), Roel Neijts (1), Frank MJ Jacobs (1), Elisa Hoekstra
(1,2), Lars von Oerthel (1,2) and Marten P Smidt (1,2).
1: Rudolf Magnus Institute, Department of Neuroscience & Pharmacology, UMC Utrecht,
Utrecht, the Netherlands;
2: Swammerdam Institute for Life Sciences, Science Park, University of Amsterdam,
Amsterdam, the Netherlands.
Development of meso-diencephalic dopamine (mdDA) neurons requires the combined
actions of the orphan nuclear receptor Nurr1 and the paired-like homeobox transcription
factor Pitx3. Pitx3-/- embryos lack the expression of the retinoic acid (RA)-generating
enzyme Ahd2, which is normally selectively expressed in the Pitx3-dependent DA
neurons of the Substantia Nigra pars compacta (SNc). Restoring RA-signaling in Pitx3-/embryos revealed a selective dependence of SNc neurons on the presence of RA for
differentiation into Th-positive neurons and maintenance throughout embryonic
development (Jacobs et al. 2007). Here we provide evidence that Delta-like 1 (Dlk1) is
regulated by Pitx3 and RA signaling, influencing the mdDA terminal differentiated
phenotype. We show that Dlk1 expression is restricted to the caudal mdDA area in wildtype embryo's. Interestingly, in Pitx3-/- embryos Dlk1 expression is upregulated and
expands into the rostral mdDA area and this rostral expansion is suppressed by
embryonic RA treatment. This highly suggests that Dlk1 suppresses Th rostrolaterally in
Pitx3-/- embryo's. Overexpressing Dlk1 in dopaminergic MN9D cells identified Dscam as
a Dlk1 target gene. We performed a detailed expression analysis of Dscam in the mdDA
system and show that it is downregulated in Nurr1-/- and Pitx3-/- embryos and coexpressed with Dlk1. Moreover, Dscam transcript is upregulated in Dlk1-/- embryos and
it has previously been shown that Dlk1-/- embryos display a caudal expansion of Dat
expression (Jacobs et al. 2009). Two isoforms of Dlk1 are expressed in Pitx3-expressing
mdDA neurons, a cleavable (Dlk1c) isoform from which soluble Dlk1 can be cleaved,
and a non-cleavable (Dlk1nc) isoform that is always membrane-bound. Selective
overexpression of these isoforms in MN9D cells revealed that suppression of Dat and
Dscam is specifically mediated by soluble Dlk1. Thus, Dlk1 is a RA-mediated Nurr1 and
Pitx3 target gene that suppresses Dat and Th in a subset-specific manner in the
developing mdDA system. Dscam is a novel Nurr1 and Pitx3 target gene that is
suppressed by Dlk1 in vitro and in vivo. Finally, in vitro analysis suggests that repression
of Dat and Dscam is mediated by soluble Dlk1, providing important mechanistic insights
into the role of Dlk1 in mdDA neuron terminal differentiation.
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